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HOBBIIIEHUE Y®»PEKTUBHOCTHU MOKAPOTYIIEHUSA MIOJAYENR
OI'HETYIIAIIUX COCTABOB BUHAPHBIMU IOTOKAMHA

BBenenue. V3BecTHO, uTO HauboIee pac-
MIPOCTPAHCHHBIM  OTHETYIIANINM  BEIIECTBOM
(OB) B Ykpaune ocraercs Bojga. OHa yHUBEp-
CaJIbHA: JIOCTYIIHA, OTHOCHUTEJIBHO HEJI0pOora,
o0nazaeT BBICOKMMHU OXJIAXKAAIOIMUMU CBOM-
CTBaMH, DOKOJIOTHUeCKH Oe3omacHa. OgHaKo
MMEET CYLECTBEHHBIM HEJIOCTATOK, 3aKIH0Yal0-
IIUICS B HECOM3MEPHMO OOJBIINUX IMOTEPSIX
CBSI3aHHBIX C €€ CTEKaHWEM C HAKJIOHHBIX II0-
BEPXHOCTEH, YTO TPHUBOIUT K JIOTIOJHHUTEIb-
HbIM YOBITKAM OT 3aJIMBa HUXEPACIIOJIOKECH-
HBIX 110 OTHOIICHHUIO K OYary Ioskapa KOMMY-
HUKalui. YMeHpmuTh pacxon OB u marepu-
aJIbHBIE TTOTEPH, CBSI3aHHBIC C MCIIOIh30BaHHEM
BOJIBI TTPH TIOXKAPOTYIICHHUH, ITO3BOJISIET IPUMe-
HEHUE COBPEMEHHBIX CIIOCOO0B «HAKPBITHS TO-
Kapay MEeHO0Opa3yIIUMH U TelIeo0pa3yromu-
MU OTHETYIIAIIUMHU COCTaBaAMH.

Heas u 3apaun. M3Becten cnocob Tymre-
Hus noxkapoB [1]. Hemocrarkamu KOTporo siB-
JSI0TCS OOJIBIINME 3aTpaThl OTHETYILALIETO CO-
craa (OC), BcneacTBHE HEOOXOJAMMOCTH TIO-
CTOSTHHO OOecreunBaTh €ro mnpeObIBaHUE Ha
ropsmux nosepxHoctsx. [locnennee mpuBouT
K TOMY, YTO TYIICHHE IOKapOB B BBICOTHBIX
3IaHUSX MPOUCXOJUT C COIYTCTBYIOIIUMU IO-
KAPOTYUICHUIO 3HAUYUTEIbHBIMU IPOJIUBAMU
BO/IbI, C 3JIMBAHUEM HIDKHUX 3Ta)eH.

JlpyruM H3BECTHBIM CIOCOOOM SBIISETCS
croco0 TyIIeHHs MOXkapoB [2], KOTOphIi 3a-
KIroyaercs B ToM, uro OB, koTopoe mojaroT B
ouar noxkapa, GOpMHUPYIOT ITyTeM CMEIINBAHUS
JIBYX pacTBOPOB Ha ropsieil moBepxHocTu. To
ecTb B kKauectBe OB ncnomnn3yercs reneodpasy-
romue cocrasisiomue (I'OC) .

Henocratku sToro cmoco0a BBITEKAIOT U3
TOTO, YTO OH periJaMeHTHPYeT CIOCO0 CMEIIH-
BaHHUEM JBYX PacTBOPOB MMEHHO Ha ropsiieit
MOBEPXHOCTH, MPEAOIpPENeNsisi CBOI0 peann3a-
110 HeOe30MmacHbIMH W/ Hed(h(HEeKTUBHBIMU
METO/IaMH, T.€. - He TUCTaHIIMOHHO. Hampumep,
JIBYMSI MAJSIPHBIMH KHCTSMU WIU OOBIYHBIM
MPOJIMBOM ABYX KOMIIOHEHT Ha ropsiuii o0b-
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€KT M3 JBYX €MKOCTEHl C MOMOILBIO JIEEUHBIX
HacasikoB. CMeluBaHuE K€ pacTBOPOB KOMIIO-
HeHT 'OC B HemocpenCcTBEHHOM OIM30CTH OT
TOpSIIUX TOBEPXHOCTEH HeOe30macHO W He
Bcerja npuemiiemo [3]. Kpome Toro, Bpsia nu
MOKHO CUUTaTh M JUCTAHIIMOHHYIO MOJa4Yy
koMmnoHeHT ['OC ¢ MCnoJIb30BaHUEM OIBITHOM
ycraHoBku «AYTI'OC» [4] adbdexTuBHON 6€3
JIOJDKHOM TMPOpabOTKU BOTIPOCOB BBIBOJIA Ka-
nenb OC Ha npunenbHble TPAGKTOPUH, TaK Kak
KaIlJIl OJHOM COCTaBJISIIOIIEH KOMIOHEHTHI IO
IPUYMHE Pa3HSIIMUXCS CKOPOCTEH MOTyT JInOO
nepeneTaTh oyar, a Karid JpYrod — He JioJie-
TaTh JI0 oyara noskapa. Bciencrsue storo reib
He OyneT oOpa3oBaH, a yacth kKomnoHeHT ['OC
— 0€ecI10J1e3HO U3pacxo0BaHa.

N eme. B cimydadax npuMeHEHMs pPa3HBIX
TUIIOB CTBOJIOB-PACHbUIMTENEH, B TOM YHCIE

ycranoBkamu «AYTI'OCy», 6e3 Hammexariero
TaKTUKO-TEXHUYECKOT0 OOecreueHuss He HcC-
KJIIOYeHa BO3MOXHOCTh MPEKAEBPEMEHHOTO
00pa3oBaHus Kalesb relid Ha Ha4YaJlbHOM dTare
NyTH JBWKeHUs OwHapHoro motoka ['OC k
ouary mnoxapa. TyT BHonHe OJaronpusTHBI
ycIoBUs JUIsl 00Opa30BaHUs YacCTHI] Telsi, KOTO-

pbIC 6y,Z[YT oceaarh, U BbIIIaAAATh «B OCaA0K) HA

MOJICTYyIAaX K O0BEKTY MOXKapPOTYIICHHUS, n3aye-
ro 3¢dexkruBHOCTh Hcnosb3oBaHuss ['OC mo-
KET CHU3UTCSL.

Cnenyer 3aMeTUTh, 4TO, Kak mpasuio, OC

(8 Tom uncne u ['OC) nogaercs Ha MOKAPOTY-
[ICHHE CTBOJIBIIMKAMU IO (PPOHTY ouara Io-
JBUKHBIMU PACbUICHHBIMU CTPYSIMH. W 4T00bI

«OXBaTUTH» BeCh (PPOHT BO3ropaHuii pabdoTa

CTBOJIbIIIMKA CBA3aHa C HCO6XOI[I/IMOCTBIO nepe-
MCIIaTh CTBOJIBI-PACIBIINTCIIN

MOKapPOTYLIEHUSI. DTOT OOLIEPUHSATHIA MTPHUEM
B CHJIy HEONPEACIIEHHOCTU CTOXaCTHYECKUU
JIEUCTBUM PA3JIMYHBIX CTBOJIBIIMKOB PpPa3HOMU
KBaTM(UKALIUY TOKE HE BCErAa OIarompusTHO
CKa3bIBaeTCs Ha dPPEKTUBHOCTH MOKAPOTYIIIE-
HUSL.

IIOIICPCK
HalpaBJICHUA ABH)XCHUA IIOTOKA OCk 06T>GKTy
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JlanuM nosiCHEHHE K 3TOMY HEKEJIaTeNIbHO-
My sBieHuto. Ha puc.1, a Ha ypoBHE ¢eHOMe-
HOJIOTMYECKOT0 aHaJM3a NOKa3aHO, YTO KaIUlM
OC BbiylIEHHBIE U3 JABYX PAacCIOJIOKEHHBIX B
T. O cTBoNOB-pacnsumuTeneit C; u C, (omuH Haf
JIpyruM) B OOIIEM Cilydyae MOTYT UMETh pa3Hble
CKOPOCTH V| U V; 10 BEJIMYUHE U 10 HAIpaBJIe-
HUIO. A TaK KaK CTBOJIBIIMK, JKEJasi OXBAaTHTb
BECh IEPUMETP TMOXapa, BBIHYXKICH Iepeme-
IaTh CTBOJIBI B TIONEPEYHOM HAIPABIICHUH, TO
OH MPUJAET KaIUIsIM elie U OOKOBYIO (K ImpuMe-
PY Vin) COCTaBIISIOLIYI0 CKOPOCTH, HECOpa3Mep-
HO KaXJOW U3 HUX. Tak 4TO B ONpEJECICHHbIC
MOMEHTBI BpPEMEHH CKOpPOCTH Kamelb 1-To
CTBOJIa OYIyT pPa3HHUTHCS CO CKOPOCTSAMHU Ka-
nenb 2-ro cTBOJia. B pesynbrare Karmid Moryr

PeaynbTupylowan
ckopocreit

==

CTaJIKUBATBCSI, COCNUHATHCA JIPYT C JPYroM U
XUMUYECKH PearupoBaTh. YBEIUYATCS UX CyM-
MapHBIE MacChl, MUJIETICBBl CEYECHUs, CHIIBI CO-
NPOTHUBIICHUS] UX JBIKEHHIO, a a0COJIOTHBIC
CKOpPOCTH JIBM)KEHHS B UTOT'€ CHU3ATCS. 3HAUUT,
YMEHBIIATCS ¥ PACCTOSHHS, NPOIIECHHBIE OT-
JETbHBIMU KaIUISIMA K OOBEKTY MOXKapOoTyIle-
HUs. COOTBETCTBEHHO, CYIIECTBEHHOTO MOBBI-
meHus: 3PPEKTUBHOCTH MOKAPOTYILIECHHS C UC-
noip3oBanueM ['OC B Takux ciiydasx HE Bce-
I71a CleayeT OKUAATh, YTO HaMU HaOJI0aIOCh
[5], B TOM 4mcClie U TPU UMHUTAIIMOHHOM MOJIC-
JUPOBAaHUU JIBIKEHUS OMHapHOTO notoka ['OC
B BUJIC JIBYX PACIbUICHHBIX CTPYH IMOJKpaIieH-
HOM BoAbI (puc. 1, 0).

0)

Puc.1. a) Cxema pacnionoxxenus B T. 0 ctBosoB-pacnsumutenieid C, u C,, moIarommux KOMIIOHEHTHI
6unapHoro notoka ['OC (o, 1 0, — YTJIbI BO3BBILIECHHS CTBOJIOB U Y| U Y, — YIJIbI PhICKaHUS, COOT-
BeTcTBeHHO); 0) [Tomaua OC ycranoBkoi «AYTI'OC» pacnibuIeHHBIMH CTPYSIMHU TIOAKPAIICHHON

BOJIbI

Pe3yabTarsl uccienoBanusi. B ocHOBY
HCCe0BaHUM MOCTABIICHA 3a]a4a MOBBIIICHHS
a¢dexTHBHOCTH M yMeHbIeHus pacxona OB
MIPU TIO’KAPOTYIIICHUH 3a CUET IieJICHaIIpaBJIeH-
HOM JOUCTAaHIMOHHOM [OJAa4Yd  CTBOJIAMU-
pacnbumATesIMH  OMHapHOro motoka I'OC, a
TaKk)Ke€ YMEHBIICHHs YOBITKOB OT MOKapOTYyIIe-
HUS HUCKJIIOYEHHEM BO3MOXXHOCTH 3aJIMBAHHS
HWKHUX 3TAXKEU 3aHUI U COOPYKEHUI.

[TocraBrneHHas 3amava pemiaeTcs 3a CYET
WCIIOJIb30BaHUS CIIOC00a OJHOBPEMEHHOU ITO-
Jlaud B oyar mokapa JABYX HE3aBUCHUMBIX JPYT
OT JIpyra pachblUIEHHBIX CTPpYH OMHApPHOTO IO-
toka ['OC cTBONAMU-pACTIBUIUTENSIMH, Halle-
JIEHHBIMU Ha OYar MOJl Pa3HbIMU YIJIaMU BO3-
BBIIIICHUS W/WJIA PBICKAHUS B COOTBETCTBUU C
3apaHee PACCUMTAHHBIMU TPACKTOPUAMU UX
JBUKEHUS K oyary [6].

B camowm pene, HanpaBleHHBIE MO Pa3HbI-

MH yIJIaM{ BO3BBIIICHHUS 01, O U/WIH PHICKAHUS
(BO3MOXXHO U3 pa3HBIX TOYCK Oa3MpOBaHHS
CTBOJIOB-PACIBUIATENICH, OTCTOSIIUX JPYT OT-
HOCHTEJILHO JPyra Ha HEKOTOPOM PACCTOSIHUM ),
coctapystomue Ounapuoro notoka ['OC nBu-
XKYTCSl TI0 PACUYECTHBIM TPACKTOPHUSAM, OTpeie-
JICHHBIM, HaIlPUMEp, C MOMOIIBIO POTrPaMMHO-
ro KOMITBIOTEPHOTO TaKTHYECKOTo olecreue-
HUS. DTHM CaMbIM CO3JAFOTCS YCIOBHS CBOE-
BPEMEHHOI0 00pa30BaHus B IPOCTPAHCTBE Ha1/
nepesl 09aroM Moskapa, MocjaeIyroniero NoKpbI-
TUSL M yJICPKAHUS 3alIUTHOTO Telisl Ha MOBEpX-
HOCTSIX TBEPBIX TOPSIIAX B OYare BEHIECTB U
MaTepuasoB, e B TeUeHUEe BpeMeHH (He Ooee
1 ¢) MPOUCXOAUT 3aTBEPACBAHUE T €IS, JOKAIH-
3alusl ¥ TpeKpaiieHre TOPeHUsI 00BEKTOB TO-
KapOTYILIEHHS, Onarojgapss 4eMy IOBBIIIACTCS
3P PEKTUBHOCTH MOXKAPOTYIICHUS.
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Dran 1

Dran 2 Dran 3

Dran 1 Dramn 2 Dran 3

Puc. 2. Cxembl oj1auu B o4ar noxapa JByX HE3aBUCUMBIX JPYT OT APyra paclbUIEHHbIX
cTpy# buHapHoro noroka ['OC cTBoIaMHU-pacbIIUTENISIMA, HAIICIICHHBIMH Ha OYar 1o He3aBUCH-
MBIM TPAEKTOPHM JIBH)KECHUSI:

a) — Ha TOPU30HTAIBHO PACTIONIOKEHHbBIE TOPSIIINE O0BEKTHI; 0) — Ha BEPTUKAIBHO
(HAKJIOHHO) PACIIOI0KEHHbIE TOPSIIUE TOBEPXHOCTH

U3 puc. 2, a u 2, 6 cienyer, 4To Mpoiecc
JBIDKEHUSI HE3aTOTUICHHBIX TOTOKOB CTPYH
(coctrapmstorux ['OC) MOXHO pa3ienuTh Ha
TpH dTama: 3tan | — BOPBICK KOMITAKTHBIX Ya-
creit cocrasisomux ['OC B atmocdepy; stamn
II — cBoGOTHOE NMBIKEHUE APOOSIIMXCS CTPYH;
stan [l — nomaganne Ha OOBEKT MOKAPOTYIIIE-
Hus pacnbuieHHbIX ToTOKOB I'OC. Bee tpu ta-
ma OTHOCSTCS K BHEIIHEH OaJUTMCTUKU THIPO-
JTMHAMUYECKAX MOTOKOB BOJIHBIX PAacTBOPOB U
MOTOMY JIOIYCKAIOT MPOrHO3MPOBAHUS CBOETO
JBUKEHHS B MIPOCTPAHCTBE PACUETHBIMU METO-
Jamu [6].

Tpetuii sTam XapakTepu3yeTcs TEM, 4TO
HACTyMaeT MOMEHT, KOrja IOCTyHaTelbHbIe
CKOPOCTH YacTHI] (Karejib) OMHApPHOTO TOTOKA
BJIOJIb KOOPAMHATHOW ocu X ONHM3KU K HyJe-
BbIM 3HaueHUsM. Toraa uX JBUKEHUE OCY-
LIECTBJIAETCS JIMOO M0 TPAEKTOPUH CBOOOIHOTO
MaJeHusl Ha TOPU30HTAJIbHbIE TIOBEPXHOCTH T10-
KaApOTYyIIeHHs, JUOO TMpeKpalaercs, Korja
TUAPOIMHAMUYECKHM MMOTOK BCTpedaeT Ha CBO-
€M IYTH HAKJIOHHO PAaCIOJIOKEHHBIE TOpsIIHe
MOBEpXHOCTU. VIMEHHO Ha 3TOM 3Tamne pacTBO-
pel obeux kommoHeHT ['OC cBoeBpeMEHHO
dbopMUpYIOT Haj/mepe]; oyaroM IMokapa reje-
BYIO CMeCh Kamenb JByX cocTasisttomux ['OC.
[Ipu »TOM renb cmocoOeH 3aKperuIsIThbCs Ha
BEPTUKAIbHBIX M HAKIOHHBIX MOBEPXHOCTSX, B
TOM YHCJIE Ha OTOJKAX.

Pe3ynbTat, KOTOpPBIIT MOXKET OBITH MOJTYYEH
IIPU OCYLIECTBICHUM MPEJIOKEHHOTO HaMHU
crioco0a, COCTOUT B CHIKeHUM notepb OB 3a
CUET €ro y/Aep’KaHus Ha MOBEPXHOCTAX OOBEK-
TOB TMOXAPOTYIICHUS, YMEHBIIEHUN YOBITKOB
OT OCYIIECTBJICHHUS IOKAPOTYIICHUS 3a CUeT
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WCKITIOUCHUSI YPE3MEPHBIX IMPOJIMBOB BOJIBI H
3aJIMBAHUSI HW)KHUX 3TAXKEW 3IaHUU U COOpY-
JKEHUH, a 3HAYUT MOBBIIIEHUS 3 (PEKTUBHOCTU
nokaporyumeHus. Crnocod JoMmycKaeT HeCKOIb-
KO TaKTUYECKUX MTPUEMOB CBOETO IMPUMEHEHHSI,
KOTOpbI€ OBbLIM anmpoOHpOBaHBI C HCIOIb30Ba-
HUEM TIPEIIO)KEHHOTO HaMH MOJU(PHUITUPOBaH-
HOTO METOJIa UMHUTAIIMOHHOTO MOJICITUPOBAHUS
[7]. C nenpro S5KOHOMUHU PEAreHTOB - COCTABIIS-
IOUMX U Habopa J0CTaTOYHOIO KOJMYEeCTBa
3KCIEPUMEHTaIbHOTO Matepuaiia BMecto ['OC
UCIIO0JIb30BajIach MOAKpalIeHHas Boja, o0aaa-
fomas omu3kumu K ['OC ruaposmHaMuYecKUMHA
CBOMCTBaMH, KOTOpas MOJaBajach CTBOJIAMU-
pacHbUIUTENIMU Ha OOBEKTHI MOXKAPOTYIICHUS
JIBYMsI HE3aBUCHUMBIMU NOTOKaMu. Bo Bpems
MPOBEJCHUS SKCIIEPUMEHTOB, B XOJ€ pacuud-
poBKU (POTO- W BHIEOMATEpPUANIOB, IIpU 00pa-
0O0TKE OMBITHBIX JaHHBIX HAPAOOTAHHBIX IKCIIE-
PUMEHTAJILHO YCTaHABIIMBAJIUCH OCHOBHBIE TO-
KazaTrenu rujpoanHaMuku norokoB OC, 3aBu-
csliye OT paboyero MaBJiCHHUS U SHUIEPOBBIX
VIJIOB BO3BBIIICHHUS U YIJIOB PBICKAHUA, TPU
pacIoJOKEeHUN CTBOJIOB-pacmbuinTeneii B T. 0
cuctembl koopauHat OXYZ (puc. 1). A umen-
HO: AanbHOCTh U BbicoTa mopauun OC, dopma
TPACKTOPUHN ABIKEHUS JBYX MOTOKOB >KHJKO-
cTH (MOJKpalleHHasl BOAa) K MHILIECHU-DKPaHY.
Jns stux neneit ObUI0 pa3paboOTaHO YCTPOH-
CTBO (PMKCAIIMH BBICOTHI PACTIOJIOXKEHUS, YIIIOB
BO3BBIILICHUS] CTBOJIOB-PACTBIIUTENEH K TOpH-
30HTY M YIJIOB PBICKaHbs, KOTOphIE 0Oecreyu-
BaeT nojgayy OC moj 3aJlaHHBIMU YIJaMd H
BIIMAIOT HAa TPAEKTOPHIO, AAIBHOCTb, ApPYyrue
OayTMCTUYECKUE TapaMeTphl, B TOM YHCTIe U Ha
HOMUHAJIbHBIE YCIIOBHS.
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Kpome Toro orneHuBaiIuch reOMeTpUIecKue
MapaMeTpsl «ISATEH», 00Pa30BBIBAIOIINXCS TIPH
MoMnaJaHuu Kaxaou u3 cocrasisitonumx OC Ha
MOBEPXHOCTh Pa30BOM MMIICHU-3KpaHa, a TaK-
e TP UX OJJHOBPEMEHHOM MOMaJaHUH U eCTe-
CTBEHHOM CMEUIMBAHWU Ha YCIOBHO TOpPSIIECH
MOBEPXHOCTH, YTO XapaKTEpU30BaJO pPadoOTy
YCTQHOBKHU C T.3. <«3((EKTUBHOCTUY» TYIICHUS
Wi Orae3amrhl. llpuyeM, cama MUIIEHB-
9KpaH pacroJjiarajach Ha «IOpakaeMon» To-
BEPXHOCTH JBOSIKMM 00pa3oM: B BEPTHKAIBHOM
M HAKJIOHHOW IUIOCKOCTSX (puc. 3, a) wiu Ha
ropusoHTanu 3emii (puc. 3, 0).

CpaBHeHHE TIOy4EeHHBIX HAMU PE3YJbTaToB
— JAJIbHOCTh M BbICOTA MOJA4H, (OpMa TPaeKToO-
pur OMHApHOTO TOTOKA CTPYH TPH Pa3IMYHBIX
JIABJICHUSIX U SIJIEPOBBIX yrilax HAKJIOHA CTBOJIOB
pacIpuMTeNnel — ¢ HEKOTOPhIMHU, UMEFOIIMMUCS B
nuTeparype [6] CBUICTENLCTBYIOT O TIPAaBOMEPHO-
CTH WCTIOJIb30BaHUS TIPEIOKEHHOTO HAMU WMU-
TAIMOHHOTO MOJISTUPOBAHUS [ 5].

Ilpakmuyeckue moouguxayuu maxmuxo-
MEeXHUYECKUX NPUEMO8 NOACAPOMYUEHUSL.

1) Moaudukanusi TpaJUIIMOHHOTO ITOIXO0-
Jla K PENICHUIO 3aJ1a4u.

N36exaTh OMMCaHHBIX BHINIEC HEXETATelb-
HBIX SIBJIEHUI NpeXAEeBPEMEHHOro 00pa3oBa-
HUSl 9aCTUYEK Teist pu paboTe ¢ OMHAPHBIMU
notokamu ['OC MOXHO mojaBasi KOMIAKTHBIE
pacHblICHHBIE CTPYH, pAaCIOJIOKUB CTBOJIbI-
pacObUIUTENN OJIMH Haja JPYTUM C COOTBET-
CTBYIOILIMMHU YIJIaMU BO3BBIIIEHMS, KaK [10Ka3a-
HO Ha puc.l. (Yribl peickaHus TP 3TOM H3HA-
YaJIbHO paBHBI HYJI0.) To ecTh TakuM 00pa3om,
YTOOBl YTOJ BO3BBIIIEHUS BEPXHETO CTBOJA-
pacObLIUTENl UMEJ OINpEAEICHHOE IpeBbIlIe-
HUE OTHOCUTENIBHO HIDKHEro ctsojia. [Ipuuem
HACTOJIbKO, HACKOJIKO TO3BOJISIET 3TO CIENaTh

MNpUOCIbHOC TMOINaJaHUC OCCBBIMH JIMHUAMU
obenx cTpyil motoka cocraBmsomux ['OC B
SMUIICHTP TOXKapa O, JKeJaTeIbHO 3a MHUHH-
MaJIbHOC BPEMA JOCTABKH.

Puc. 3. IIpumepsl mpoBeneHUsI SKCIEPUMEHTOB: a) — moaadya OC HaBECHBIMU MTOTOKAMH U3 JIBYX
CTBOJIOB-PACHBbUINTENEH HA TOPU30HTAIBHO PACIIONOKEHHYIO MUIIIEHb-9KpaH; 0) TOXe, — Ha Ha-
KJIIOHEHHYIO MUIIIEHb-3KpaH

B sTroMm ciydae B paboTe CTBOJIBLIUKY IO-
TpeOyeTcsi HMCHONB30BaHUE TaK Ha3bIBAEMBIX
COTIPSDKEHHBIX TPACKTOPHI MOJa4YH IBYX MOTO-
KOB Ha odar ro)kapa: OJHa — HaBECHas TpackK-
TOpHsl, JIpyras — HAacCTWJIbHas, KOTOpbIE s
KOHKPETHBIX HOMUHAJIBHBIX YCIOBH (TOMOTpa-
(bust MecTa pacroJIOKEeHUs o4ara 1 MeTeoyco-
Busi) goctaBisitoT ['OC B Touky O smuIleHTpa
noxkapa (puc. 1).

Nwmes B cBOEM pacnopsyKeHUH KOMIBbIOTEP-
HOE TaKTH4YecKoe obecriedeHne K (opMupoBa-
HUIO0 UCKOMBIX TPAeKTOPUH JOCTaBKH OWHAPHO-

278 ro notoka ['OC B »nuIeHTp noxkapa, JaHHbIE

OTIEPATHBHOM pa3BEIKHU TIOXKapa W IMOATOTOB-
JICHHYIO K 3a/IeiCTBOBAHUIO YCTAHOBKY IOXKa-
potymienusi, B yactTHocTH «AYTI'OCy», Bnosne
JOCTYITHO BBINIOJIHUTH TpeOyemble Orepaiuu B
Ipolecce MOXKapOTYUIEHUSI € MaKCHUMaJbHO
BO3MO>KHOH 3(p(PEeKTUBHOCTEIO.

2) JIpyroil myTh pelIeHMs 3aJiaud TOXKE
MOKHO OTHECTH K MOAM(UKAIMHN TPAAUIIHOH-
HOTO croco0a MOoXapoTYIIeHUs JBYMsI CTBOJIA-
MU, UM€s B BUJY, YTO B KAUECTBE OTHETYIIAIIIE-
ro BEIIECTBA, [10/IaBa€MOTr0 B OYar Mokapa, Bbl-
crynaet ['OC.
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Ha puc. 4,a nokaszano, 4ro aBa OJUHa-
koBbIX ctBoJia C; u C, (2a — paccrosiHUE Me-
XKy HAUMH) C OJMHAKOBBIMU PACXOJHBIMU Xa-
PaKTEpUCTUKAMU  COPUEHTUPOBAHBI  dillie-
POBBIMH KOOpAMHATaAMHU TaK, YTO JABE KOMIIO-
HeHThl OmHapHOTO Motoka OC momaroTcst coo-
TBeTCTBEHHO U3 T. Ci(0; 1 ;) u u3 1. Cy(a, 1
¥>) IPULIETBHO B AIUILEHTpP ovara J.

Torma momaass 'OC Hampumep AMCKpPET-
HbIMM TOpUUSAMHU (MMIYJIbCHO) Ha TOPSAILIUI
OOBEKT MOXHO «OXBATHTB» OIPEICICHHBII
(GpOHT paboOTHI, COOTBETCTBYIOIIUN YIIIy pac-
MbIIA [ ¥ 9UCITy TPOU3BEACHHBIX UMITYJILCOB.

3) Tperui TaKTHKO-TEXHUYECKUU TpPUEM
peleHus 3a/ladyu NoBbilieHus 3hHEKTUBHOCTH
MOKapOTYIIIEHUHU CBSI3aH ¢ BeepHoU nojgaun OB

(puc. 4.0).

Ecmu nmpuHUMaTh BO BHUMaHHE OCOOCHHO-
CTH MPOLECCOB MOXKAPOTYIICHHS C UCTIOIb30Ba-
HueM ['OC (a umeHHO - TpeOOBaHUS IO OTpe-
JIGTICHHOTO BpPEMEHM u30erarb CMEIIMBaHHS
nByx cocrtaBisgBimx ['OC), To Hambomnee -
¢extuBHBIM mpreMoM Tomauun ['OC cremyer
CUUTATh TAKOW, MPU KOTOPOM COCTAaBJISFOIIHME
OMHApHOTO TOTOKa pPa3BEJCHBI HE TOJIBKO IO
yrjiaM BO3BBIIICHUS CTBOJIOB-PACIIBUIMTEICH
(a; n a;), HO U 1o yriaam peickaHus (Y, ¥.).
[Mpuyem Tak, 4TO MOMEHT Ha4aja CMEIINBAHHUS
cocrapisomiux ['OC nmpuxoautcst Ha TpeTuit
9Tanm JIBWXKCHHUS COCTABJISIONIMX OHHAPHOTO
MIOTOKA, KOTJIa OCEBbIE JIMHUU CTPYH IepeceKa-
IOTCS y/HaJ o4arom rmoxkapa (puc 4,a U puc.
4,0).

Puc.4. Ilogaua OC: a) — cxema pacrosioKeH!s CTBOJIOB PACTIBIIUTENCH IBYMSI KOMIIAKTHBIMU
CTPYSIMH TIPU UX HETOABIKHOM pa3zmerniennu; 0) — nogada ['OC miockopainaibHIMUA BECPHBIMU
CTPYSIMH TIPU HETIOABMKHO 3aKPETIEHHBIMH CTBOJIAMU-PACIIBLTUTEIISIMU

4) YetBepThlii IpHEM MOKAPOTYLICHUS

OcoOble yclIOBHS pacyeTHOTO XapakTepa
COMPOBOXKIAIOT YETBEPTHIA MYyTh PELICHUS 3a-
Jaud TOBbIMIeHUs 3()(HEKTUBHOCTU MOXKAPOTY-
menuu 3a cuet npumenenus ['OC. 3necs, Boa-
HbIe pacTBOPbI OMHApHBIX cocTaBistomux ['OC
KeJaTelbHO MoA0MPaTh TAKUM 00pa3oM, YTOOBI
WX TUIPOJUHAMHYECKHE CBOWCTBA OBbLIN IMPH-
MEpHO PaBHBIMU XapaKTEPUCTHUKAM BOJBI, MPU-
4eM HEe3aBHCHMO OT TOTO IMOJAI0TCA COCTaBJIs-
oie ['OC, Ha OOBEKT KOMIIAKTHBIMU HJIA
TUIOCKUMH PaJUaIbHBIMU CTPYSIMH. B 3THX ciy-
qasgx (GaxT noBblIeHUs Y3PPEKTUBHOCTH MOXKa-
POTYILIEHHUS, KaK OTMEYaeTCsl BO MHOTUX HCClie-
noBaHuAX [8], 0OYCIOBIEH U «MEXaHU3MaMU»
TyIIEHUsT OOBIYHOW BOJOW U SIBJICHHUSIMH OCO-

OCHHOTO XapakTepa — MPOSBICHHEM CUHEpre-
THYECKOro 3(derTa 0T XUMHUUECKOW aKTHUBHO-
CTH peareHTOB, KOTOPBIH CBSI3aH ¢ BOSHUKHOBE-
HUEM BO BpEMS CMELIMBAHUS JIBYX COCTaBIISIO-
mux ['OC He pacrekaronieiicss 3alUTHON OrHe-
TyIIANIeH TMJIEHKH, MOKPBIBAIOIIEH OOBEKT Io-
xkapotyuieHus. Camo cmemmBaHue reneodpa-
3YIOUIUX COCTaBISIONINX, KaK YK€ TOBOPHIIOCH,
JKeNaTeIbHO HauaTh OCYIIECTBISATH HEMOCpEI-
CTBEHHO Tepe]l MoMagaHueM O0enX peareHTOB
B OYar TOPeHHs WJIM Ha 3alIUIIAeMbIil OT OTHS
00vekT. To ecTh — B ONpeaeNeHHbII MOMEHT
BpPEMEHH, HA HEKOTOPOM ONTHMAaJIbHOM PacCTO-
SSTHUM OT O00BEKTa MpPH JABIKEHUU 00EHUX MOTO-
koB ounapHoro ['OC (Ha moaxone).
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bYA1IBHNLTBO TA UNBI/IbHA IHMEHEPIA

[IpuueM, ecau peub UIET O IUIOCKUX PAIu-
aIbHBIX CTpYfAX ¢ BeepHoW mnonadein I'OC [9],
TO MCKOMOE PacCTOSHUE B MEPBOM IPHUOIIIKE-
HUU HECJIOKHO BBIYHUCIUTH, pelllas YpaBHEHUS
0 MEPECEUYEHUN JBYX JIBHKYILUXCS CEKTOpalb-
HBIX TOTOKOB TIeJIe00pa3yronuX COCTaBIISIO-
IMX B CIPOEKTHPOBAHHOM Ha TIOPU30HTAJIb-
HYIO IUIOCKOCTh BUJIE. 3aTE€M UCII0JIb30BATh I10-
Jy4eHHbIE NPUOIMKEHHbIE PELICHUs KaK 3Jie-
MEHT TaKTHKO-TEXHHYECKOTO 0OeCTIeUeHUS st
00EBBIX JACHCTBUI Ha MOKAPAX C MPUMEHEHHUEM
ycraHoBoK tuna «AYTI'OC».

[IpenmymiecTBa Takoro moaxoAa K pelie-
HHUIO pacCMaTpUBaeMOM 3a/1a4yu O4eBUIHBI. Bo-
MEPBBIX, B 3TOM Cllydyae Mbl H30aBisieMCsl OT
OOKOBBIX COCTaBJISIOIIMX BEKTOpa CKOPOCTH
Karesab CHUXaoMKUX 3()(eKTUBHOCTD MOXKapo-
TymeHus ¢ ucnonb3oBanueMm ['OC. Bo-BTopbix,
BO3MOXHOCTH [yl BapbUpPOBAHUS yIJIaMHU BO3-
BBIIIEHUS M PBICKaHHUA O0OMMHU CTBOJaMH, 0e3
MPEKIEBPEMEHHOTO CMEIIMBaHMs Kamnesib Ou-
HapHoro notoka I'OC, 3HaunTENnpHO pacmmups-
rores. HenpownsBoaurensneie notepu ['OC npu
3TOM MOTYT OBITh CYIIECTBEHHO YMEHbILIEHBI, a
3¢ (HEKTUBHOCTD MOKAPOTYIICHHUS TTOBBIIIICHA.

BoiBoabl. B pe3ynbTaTe NpoBeACHHBIX UC-
clieIoBaHUN MOU(UIIMPOBAH METO]T UMUTALIOH-
HOTO MOJIEIMPOBAHMS MOKAPOTYIIEHUSI C UCTIONb-
3oBanueM ['OC. PazpaboTtano ycTpoiicTBo (prkca-
LIUM yIJia BO3BBIILIECHUS CTBOJIOB-PACTIBUTUTENEH K
TOPU30HTY U YIJla PhICKaHbs, KOTOpOe o0ecrieun-
BaeT nogauy OC non 3agaHHeiMK yriiamu. [Ipen-
JIOKEHO HECKOJIbKO MPHEMOB IMOBBIIIAIONINX 3~
¢dextrBHOCTh MoAaun ['OC Ha MokapoTyiIieHHE,
KOTOpble O(OpMIICHBI 3asBKOM Ha H300peTEHUeE.
JlaHbl KOHKPETHbIE PEKOMEHIAIMU K CO3JIaHUIO
TaKTUKO-TEXHUYECKOT0 O0ECTICUeHHUs MOKapOTy-
IIEHUs] C HCIOJIL30BAaHUEM YCTAHOBOK THIIA
«AYTI'OC»:

Bo-niepBbIX, pa3BoAUTH MO yriiaM BO3BbI-
IIEHUS] M PBICKAHUS J[Ba CTBOJIA-PACIIBUIMTENS
JUIS TOTO YTO OBl KOHYCHI pacliblia 3TUX CTBO-
JIOB TIEPECEKANINCh Ha TPEThEM dTare JIBUKEHUS
6unapHoro notoka ["OC.

Bo-BTOpBIX, OCYHIECTBIIATH PACIBUICHHUE
OC mIocKUMH paguaibHbIMU CTPYSIMHU.

Bo Bpems mpoBeneHHs 3KCIIEpUMEHTAIIb-
HBIX MCCIEIOBAHUN BIIEPBHIE OBLTN YCTaHOBIIE-
Hbl HauOojee KPUTUYHBIE MMOKAa3aTeNlu THIPO-
nuHaMuKku 1otokoB I'OC, yunTeiBaroniue nas-
nenue B cucteme noaauu 'OC u yriel HaKIoHa

U PBICKaHHUs CTBOJIOB PACIBUIUTENCH, 4YTO HE0O-
XOIMMO ISl CO3JIaHHsI TaKTUKO-TEXHUYECKOTO
obecrieueHus K 3(PPEKTUBHOMY MPUMEHEHHIO
ycraHoBok tuna AYTI'OC.
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