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INPEANCJTOBHUE

HoBast Hayka 0 3aKOHAX pPa3BUTHS TEXHUKH U PEIICHUU TEXHUYCCKHUX 3aJa4
JaeT BO3MOXHOCTh HMHXEHEpaM, pabOoTalIIMM B CaMBbIX Pa3JUYHBIX OTpaCIIX
TeXHUKHU, OBICTpO U 3P (HEKTHUBHO pemaTh HECTAaHAAPTHBIC IPOU3BOJICTBEHHBIE U
KOHCTpYyKTOpckue 3anauu. Ee ocHoBatenpb, 'erpux CaynoBud AnpTmryainep Ha-
3Ball HOBYI HaykKy "Teopus pemenus uzobperarenbckux 3agau" (TPU3), u ona
NOJHOCTHIO ONMpPaBABIBAET 3TO Ha3BaHUE.

MHOXeCcTBO 3aMeyaTeNbHBIX KHUT, B KOTOPBIX M3JIaralOTCd OCHOBHBIE MO-
noxeHuss Teopuu pemeHus u300peTaTeNbCKUX 3aJady HAMHUCAHO JIOJIbMHU, MPO-
dbeccruoHallbHO 3aHMMAKMIUMUCSI BOMPOCAMHU pa3BUTHUS 3TOM Hayku. [ns mon-
TBEPXKJCHHUS BBHIBOJOB TCOPHH OHH BBIOMpAIOT Hamboliee SIPKHE MPUMEPHI U3
pa3Iu4YHBIX Oo0JlacTeld TEXHUKHU. A ITH KHUTH YHUTAT NPOPECCHOHANBI B TOM
UM MUHOHN oTpaciu, U AN HUX Hauboliee HATASAAHBI U yOeOUTEeIbHBl MPUMEPHI
U3 UX 00JacTU nesATelbHOCTU. VIMEHHO B CBOEW 00JacTH OHU MOTYT MO JOCTO-
WHCTBY OIEHUTHh KPacoTy M 3HAUYMMOCTH NpeAjaraeMblX TEOpUEH pelmeHui, a
TakXe aJalTUPOBATh U JOMOJHUTH MOJOXKEHUS TEOPUU MPUMEHUTEIHHO K CBOEH
cnenuanbHOCTH. [IpuMepsl MO CHENUAaTbHOCTU MOMOTYT NpodeCCHOHANy €Ile U
WHTYUTUBHO MOYYBCTBOBATh MPABHUIBLHOCTH BHIBOJOB TE€OpUHU, Ooyiee TOro, MpH
BIYMYUBOM YTCHUU OH MOJXET JOIMOJHUTH NPHUBCIACHHBIC NMPUMEPHl CBOWMH,
MOXET OBITh, OOJIee yTaUYHBIMHU.

[{enp naHHOW KHUTHU - MPOUJIIOCTPUPOBATH U MOATBEPAUTH TEOPHUIO pelle-
HUS M300peTaTeNbCKUX 3aa9 NPUMEHUTENbHO K KOHCTPYHPOBAHUIO CTPEIKOBO-
NyImeYyHoTo BoopyxeHHs. KHHUra HamucaHa Ha MaTepuaje Kypca JEKIHH Mo
aucuunianHe "MeToasl Hay4YHO-TEXHHUUYECKOTO TBopuecTBa'", KoTopsid ¢ 1985 mo
2000 romsl mpemogaBalicsi CTyAeHTaM cnenunanbHocTH "CTpenkoBoe opyxue'
TynabCKOTO MOTUTEXHUUYECKOTO MHCTUTYTA, YTO OMpPEAENUIO0 00BEM U MOPSAAOK
U3J0XKEHUS a, a TaKXKe noadop NpuUMeEpoOB.

OCHOBHbIE TOJOXEHHUS TEOPUU pEIIeHUS H300peTaTeqbCKUX 3aJay HU3J0-
JKEHBl Ha OCHOBE MaTepHalloB KHUT cepuu « TeXHUKa-MONOIEKb-TBOPUYECTBOY.



1. BBEAEHMUE

1.1.MeToa npo6 u omndoK

Ha mpoTskeHUU BEKOB Pa3BUTHE OPYXKHs, KaK U JIOOOTO APYyroro kiacca
TEXHUYECKUX CHUCTEM, MPOUCXOJHUIO B pe3yJbTaTe IOCIEIOBATEIBHOIO psnaa
YyCOBEPIIEHCTBOBAHUN, HA3bIBAEMBIX TeMepb H300peTeHUsIMH. B KOHCTPYKIHIO
BBOJUINUCH T€ WM HWHBIE U3MEHEHUS U TOJHKO B MPOIECCE IKCIIyaTamuu 00-
pa3uoB OpYXHUSA BBISBIANACH CTENEHb MOJE3HOCTU 3TOr0 M3MeHeHHus. Ecaum u3-
MEHEHHE OBIJIO HEYJTaYHbIM, TO 3TO MHOTJAa CTOMJIO XU3HU OXOTHHUKY HIHU COJ-
naty. YagauHble M3MEHEHUS B JalibHElWIIeM KOMUPOBaJIHWCh B APYrux obpas3max
opyxus, obecneuuBas nporpecc opyxeiinoit rexuuku. Takum oOpazom, pa3Bu-
THE OpPYXHUS LIJIO C MOMOUIbIO MeToJxa Npod M omuUOOK, MpUUYEM LieHa OWUOOK
OblJ1a JOCTATOYHO BBICOKA MPU pa3pyLICHUU UIH OTKa3e OPYKUS.

[lo3nHee MONE3HOCTh HOBOBBEAEHHMM cTaja BBIABIATHCS HE NPHU SKCHya-
TallMu, a COEUUaJbHBIMU HCHBITAHUSAMHU, YTO MO3BOJUIO CHU3UTH "LEeHY" OUIU-
00K. DTO CTajJ0 BO3MOXHBIM C pa3BUTHEM MPOMBIINIJIEHHOCTH, KOTJa MpPU CE-
puiiHoM BbImycke oOecmedynBajgach MOBTOPSIEMOCTh CBOWHCTB M MMapaMeTpOB
opyxus oT oOpaszma k ob6pasuy. [IepBsIM BUJOM UCHBITAHUNA CTPEIKOBOTO OpY-
kKU OBLIIO UCTIBITAHHE CTPEeNbOOU ycuiIeHHBIM 3apsaoM. [Ipu 3Tom nmpoBepsanach
MNPOYHOCTh CTBOJIA.

C mosiBieHUEM HayK MPOOHBIE U3MEHEHUS KOHCTPYKIMHU CTajJl BHOCUTH HE
B H3JleNHe, a B €ro rpauueckyro MOJeNb - YepTeXk, YTO MO3BOJUIO0 Oonee TOU-
HO TpEeACTaBUTH pabOTy HOBBIX KOHCTpyKuui. C pa3BUTHEM MaTEMaTHKH, Me-
XaHUKU, QU3UKU MPOTHO3UPOBAHUE MOBEJACHUS MEXaHU3MOB OPYXKHS CTalO OCY-
HIECTBIATHCS WM pacyeTHBIM NyTeM. B Hacrosimee BpeMs pacyeTHBIM NMyTEM C
JOCTATOYHOW TOYHOCTHIO OMPEACHSIIOTCS: BHYTPHOANIUCTHUYECKUE MHapaMeTphl
BBICTpE€Jia, TPACKTOPHUS MOJIETAa MYJIU UIM CHapsjaa, 3amachbl MPOUYHOCTH CTBOJIA U
y3Jla 3amupaHus, XapaKTEPUCTUKU JABUKECHUS HCIHOJHUTEIBHBIX MEXaHU3MOB
IpU nepe3apsKaHuu U T.N.

OTU METOAbl pacueTa NpeaHa3HAUYeHBl JNUIIb JJisd ompeaencHUs GOopMbl U
pa3MepoB JAeTajied M y3JI0B NPHU YK€ FOTOBOM KOHCTPYKTHBHOM pPELIEHUHU HC-
MOJIHUTEJIbHBIX MEXaHU3MOB OpYyXusa. Ho Ansg co3gaHus NPUHIUNIUAIBHO HOBOU
KOHCTPYKI[MHM pacueTHbIe METOAbl HE NPUTOAHBI. OOBIYHO MPHU CO3JaHUU HOBOTO
o0Opa3ma opyXusi KOHCTPYKTOp HMocTymaeT Tak. Ha ocHOBaHMM CBOEro OmNbITa U
OMNbITAa JKCIJyaTallUd OPYXHUS OH MBICIEHHO BHOCUT B KOHCTPYKIMIO KaKHE-
00 M3MEHECHHS W MPOBOJUT MBICICHHBIC dKCIEPUMEHTH MO (YHKIMOHUPOBA-
HUK HU3MEHEHHOW KOHCTPYKUHUH. EcCIW MBICICHHBIA ONBIT HAa MEPBBIA B3TJIA[
NOATBEPXKAAET NOJE3HOCTh HM3MEHEHHUS - OHO OCTAaeTCs W H3TOTAaBIUBAETCH
OMBITHBIN oOpa3enm A BCECTOPOHHUX HMCHBITaHUU. ECIM MBICICHHBIH ONBIT HE
MOJTBEPKAAECT TOJE3HOCTh HM3MEHCHHS, OHO OTOpachlBaeTCS M BBIJIBHTACTCSA
CIEeNYyIINNA BAPUAHT yCOBEPIIEHCTBOBAHUSA, LUKJ MOBTOPSIETCSI MHOTAA JECAT-
Kd, cOTHU pa3. To ecTh m3obpeTarenp pemaetr 3agadyy METOJOM MpoO U OUIH-
00K, a IeHa OMUOKH Temeph - MOTPAYEHHOE BIYCTYIO BpeMs KOHCTPYKTOpa H
JE€HbI'H, a TAKXK€ — BIOCJIEACTBUU - 3aTPAaYCHHBIE HA U3TOTOBJEHUE U HUCIBITA-
HUS OMBITHOTO oOpa3sia.
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Kak BuauMm, ¢ mporpeccomM HaykKu MeTOJ NpoO U omUOOK OBl BHITECHEH M3
obmacTelt skcmayaTanuu, nogbopa ¢opM u pa3MepoB HaubojJee OTBETCTBEHHBIX
y3J0B U J€Tajlle U3BECTHBIX KOHCTPYKTUBHBIX CXEM OPYKHs, OJHAKO OH OCTal-
Cs 10 NMOCJENHET0 BPEMEHHU B MPOLECCE CHUHTE3a HOBBIX KOHCTPYKTHUBHBIX CXEM
MEXaHU3MOB OPYXKUS.

Co3naBasi HOBYI KOHCTPYKIIHMIO OpYXHUS, HHXEHEp MAJsi TOTro, 4YTOOBI
YMEHBIIUTh KOJIUYECTBO MYCTHIX MPOO M3ydaeT OMBIT CBOUX MpPEIIIECTBEHHU-
KOB. DTO MO3BOJISET HE JejaTh SBHBIX OMIMOOK, HO C APYrod CTOPOHB GopMu-
pyeT OompeneNeHHbId CTEPEOTHUN MBINIJIEHUSA, KOTOPBIM MHOTJAAa HAa3bIBAOT “BEK-
TOPOM TMCUXOJOTHYECKON nHepruu”’. KoHCTpYKTOp AenaeT mpoObl NIpEeUMYyIIeCT-
BEHHO B TOM HallpaBJEHHH, KOTOPOE €My MOJACKa3blBa€T OMNBIT, a, 3HAYUT, Ka-
JKETCS MPaBUIbHBIM, XOTA 3TO HANpaBJIEHUE MNPU PEIIEHUU CIOXKHBIX KOHCTPYK-
TOPCKHUX 3aJay HEPEeIKO 3aBOAMUT B Tynuk. W yxe HaBepHsIKa KOHCTPYKTOp He
caenaer nmpoObl B HaNpaBJIEHUU, KOTOPOE €My Ka)XeTcs 3ampeTHBIM, "0e3yMm-
HeIM". Tak MOKOJEHUS OPYXKEHHHKOB MPOXOJAHIU MHUMO Ka3alocCch OBl OUYEBUJ-
HBIX PCLICHUH.

[TepBbie 00pa3ibl aBTOMAaTHUYECKHMX BHUHTOBOK (aBTOMATOB) MOSBHUJIIUCH B
Hayaje BeKa elle 10 NepBOW MUPOBON BOWHBI, U HAa NMPOTAXKEHUHU mouTu 40 net
IO CepeAUHBl COPOKOBBIX T'OJOB OHU CBOHMM BHEIIHUM OOJMKOM M pacmoioxke-
HUEM OPTaHOB yNpaBJICHUS OBIIM MOXO0XXU HAa HEABTOMAaTUYECKHE BUHTOBKH.

_ n a
1 o | |

— —

YKOSITKa TIepe3apsKaHus

Heasromatnueckast _ . _____

= 0

PyxosTka nepesapspkaHust

(4

ABTOMAT
Puc. 1. Puc. 2

B Hux mpukiax pacmoisiaraicsa c3agu KOpoOKM aBToOMaTuUKU. B HeaBTOMa-
TUYECKMX BUHTOBKAaX TaKO€ B3aMMHOE pACHOJOXEHHE MpHKJIaga U CTBOJbHOMU
KOpOOKH OBITIO OOYCITOBJIEHO APrOHOMHYECKHMMHU TpPeOOBaHUIMH, T.K. B ITOM
ciliyyae yaoOHO pacnoJjiarajach pyKosiTKa nepesapspkaHus, nepeMenias KOTopylo
nocJje KaxJoro BbICTpeEJa, CTPENOK nepe3apsikan opyxue (Puc.l u 2).

I[Ipu cTpenb0e M3 aBTOMATHUYECKOW BHUHTOBKH CTPEJIOK IMOJIB3YETCS PYKO-
ATKOW mepe3apsi)kaHHUs TOJbKO MOCJIE CMEHbl Mara3uHa MM Hpu oceuke. Eme
peXe UCHOoJb3yeTcs PYKOATKaA Mepe3apsixkaHus B OPYXKHUH, UMEIOIIEeM 3aTBOPHYIO
3alepKKy (Hampumep, B BUHTOBKe M16A1), ocTaHaBiIMBaWINYy 3aTBOpP B 3a.-
HEM MOJOXEHHUU NPU U3pacXxoJOBaHUM MAaTpOHOB M3 MaraszuHa. Ilocime mocTta-
HOBKHM B OpY’)XHUE HOBOI'O CHaps)kKEHHOTIO MarasuHa 3aTBOpHas 3aJ€piKKa BBbI-
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KJII04YaeTcs M 3aTBOP, ABHUrasich BIEpPEa, AOCHIJIAET NEPBBIM MaTpoH M3 CHaps-
JKEHHOT0 Maras3uHa.

PenkocTe MCHONB30BaHHUS PYKOSTKU Nepe3aps’KaHUs B aBTOMATHUYECKUX
BUHTOBKaX O3HayaeT, UTO €€ MECTOIIOJIOKEHUE Ha OpYyXHE YK€ HE BIUAET Ha
ya100CTBO CTPENbOBl U CKOPOCTPEJBHOCTH, MOITOMY MpPUYHHA, O00yCJIaBJIMBAB-
nrasi B3aMMHOE pacnojiokeHHue NpUukKiaga u KopoOKH aBTOMAaTUKHU, MCUE3aeT.

NHutepecHyto noapobHocTs onuckiBaeT B.I'.denopoB B kHure "OpyxeilHoe
neno Ha rpaHu ABYX 3mox". UToOBl ymOXHUTHCS B 3aJaHHBIH BeC NMPHU NPOEKTHU-
pOBaHUM HOBOW aBTOMATHYECKOW BUHTOBKH, OH Mpocuil pabouero-ocajydyuka
BbIOMPATh U3 MHOTHUX JECATKOB 3arOTOBOK MpPUKJIaA0OB camblie Jerkue. Ho Benp
3a CUeT MpHKJajga MOXHO COKPaTHUTh HE TOJbKO BE€C, HO M Tab0apuThl OpYyXus,
€CIIM ynupaTh B IMJIEYO HEMOCPEACTBEHHO 3aJHIOI0 CTEHKY KOpOOKHM aBTOMATH-
KU, CHabauB ee HeOONbIIMM 3aThIIBHUKOM. Takas KOMIOHOBKa CTPEIKOBOIO
opyxwus nmonyuuia HazBaHue “bymnaman" (Puc. 3).

Puc. 3. ABromar Oynmarni.

OTOT mpuMep MOKa3bIBaeT JAEHCTBHE “BEKTOpa INCHUXOJOTHYECKOW HHEp-
WU’ KOHCTPYKTOpOB. OrpaHuuyeHne Ha "He KJIAaCCHUYECKYHI' KOMHOOHOBKY OpYy-
KM MCYE3J0 B Hayalle BeKa, MJes COKpalleHUus Beca U rabapuToB OpyXus 3a
CYeT OTKa3a OT IPHUKJAZa MOSBUIACH B CEPEUHE BEKA, a HA BOOPYKEHUU TaKHe
CHUCTEMBI MOSBUIUCH B KOHIIE ceMuaecsaToix rogoB (AUG-B ABctpuu B 1978 1.,
FA MAS - Bo ®pannuu B 1978 r.).

Jdpyroi mpuMep - pa3BUTHUE IMUCTOJETOB-NyJeMeTOB. IlepBbIM NUCTONET-
nyiaeMeT Obl1 ckoHcTpyupoBaH B 1915 roay. B 30-40-Xx rogax OHU NOJYYHUIH
HIMPOKOE pacHpocTpaHEeHHE M BIJIOTh J0 50-X roJ0B MUCTOJETHI-NMYJIEMETHI
UMEIH OTAEIbHO NHCTOJETHYIO PYKOATKY M NIpUEeMHOEe OKHO MmarasuHa. (Puc. 4).
To ecTh pakTHUYECKH KOMIOHOBKA MUCTOJETOB-NYJIEMETOB MOBTOpsIa KOMIO-
HOBKY HEaBTOMAaTHUYECKOW BUHTOBKHU. TpeOoBaHHE yMEHbIIEHUS TabapHUTOB
NUCTOJIETOB-NYJIEMETOB BBIJIIMJIOCH B MIUPOKOE MPUMEHEHHUE CKIAJAHBIX MpUKIa-
n0B 06€3 M3MEHEHHUS JIJIHHBI CTBOJIBHOW KOPOOKH.

n I'Ij
-

Puc. 4. ITucroner-nyieMeT KI1acCCUHYECKON KOMIOHOBKHU.



3atem B 1954 roay Ha BoopyXeHHH B M3pauye ObIT NPHUHIT TMUCTOJET-
nynemeTr "Y3u", XxapakTepHOW 0COOEHHOCTHIO KOTOPOTO OblIa KOMIOHOBKa C
3aTBOpoM Ha 2\3 NIWHBI HAJBUTAKIIUMCS HA CTBOJ, YTO MO3BOJHIO COBMEC-
TUTh MPUEMHYIO TOPJIOBUHY Mara3uHa C MUCTOJIETHON PYKOSTKOW. DTO MO3BO-
JUJIO0 3HAYUTENbHO YMEHBIIUTh AJUHY CTBOJbHOW KOPOOKHU, a, 3HAUYUT, U AJUHY
Bcero obpasua.

[ = =
Y,

Puc. 5. [Iucroner-mysieMeT ¢ Mara3uHOM B PYKOSITKE.

Camoe umHTEpecHOE, UTO JJs APYroro Kjacca OpyXHsS - NUCTOJETOB 3TO
pelIeHue XOpoIIo U3BECTHO C Hadala Beka. bonee toro, B 1912 roay Obla CKOH-
ctpyupoBaH nuctonet lllteliepa ¢ mMara3uHomM B pYyKOSTKE, 3aTBOPOM, HaJABH-
ralomuMcs Ha CTBOJI U BO3MOXXHOCTBIO BEJ€HUS aBTOMarnuueckoro orus. Ho, He
uMes: 00BbEKTUBHBIX KPUTEPHUEB sl OLEHKU BBIJBUTAEMBIX pPEIICHUN B MeTOne
npo0 U OmMHUOOK, CHEUUAJUCTHl BHIHYKJICHB OLEHUBATh KOHCTPYKIHU CYOBEK-
TUBHO, 4YaCTO BBICTYIAas NPOTHUB MEPCHEKTUBHBIX U300pEeTEHUN, CIOCOOHBIX 3HA-
YUTEJbHO YBEIUYUTHh 3P (HEKTUBHOCTh KOHCTpyKnuu. Tak B. I'. ®dexopos B mep-
BYI0O MUPOBYIO BOWHY cO37aJ aBTOMaT Kanubpa 6 MM. A aBToMar, Kak MaccoBoe
opyXxue, OblI MPUMEHEH TOJHKO B KOHI[E BTOPOW MHUPOBON BOWHBI HEMI[AMH.
(O6pazusr MII-43, MII-44).

[IpuBeneHHble MPUMEPHl MOKAa3bIBAIOT, YTO MPHU CO3JaHUHU HOBBIX 00pa3lnoB
OpYyXHsl HEOOXOAMMO HMETh METOIbl OOpPHOBI C MCHUXOJOTHUECKON HHeplHHel
KOHCTPYKTOPOB, a TakKKe O0ObEKTUBHBIC KPUTEPUU OLIEHKU BHIJIBUHYTHIX UACH.

1.2 MeTtoa M0O3roBoro mrypma

YcenemHol mMONbBITKOW COPABUTHCS C MCUXOJOTUYECKOW MHEPUHEN MBIIIJIE-
HUS CIENHUAaJINCTOB SABISETCAS METOJ MO3TOBOTO mMTypMa. B ocHOBe MeTona MO3-
FOBOTO HITypMa JEXHUT MPUEM pa3/eJeHUuss BO BPpEMEHHU MPOLECCOB reHepUpoBa-
HUS UJEW W WX OomeHKH. B s3ToM cnyuae, cormacHo Ppeliay, BeICBOOOXKIaETCS
MOJCO3HATEJNbHBIM MpOLECC TEeHEepaluu HAEH, HE CAEPXKHUBAECMBbIA 3alpeTaMHu
CO3HATENbHON JTOTHUKHU, TEXHUUYECKOTO OMBITA U T.A., KOTOPbie POPMHUPYIOT NICH-
XOJIOTUYECKYI0 HHEPLHUIO.

BricBoOOXIEHUE MOACO3HATEIBHOTO B MPOIECCEe TeHEPUPOBAHUS JOCTHUTA-
eTCs CIeAyINHUMHU OPTaHU3allUOHHBIMU MEpaMu:

-B TPYIINY T€HEPaTOpOB HJeH HaOuparwTCs NIOIU C Pa3BUTHIM TBOPUYECKUM
BOOOpaXeHneM, pa3HbIX CHENUATbHOCTEH, TO €CTh C pa3HBIMU "HaNpaBICHHS-
MU" BEKTOPOB MCHUXOJOTUUYECKON UHEPIHH;

-3ampeniaeTcs BCsAKas KPUTHUKA BBICKA3bIBA€MBbIX UJCH;

-3amlpeniaeTcs MT0Ka3aTEelIbCTBO BHICKA3bIBAEMBIX HJACH, TaK KakK 3TO SIBIS-
€TCS OTBETOM Ha BO3MOXHYIO KPUTHUKY, & TaK)K€ Ha BHYTPEHHIOIO CAMOKPUTHUKY
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-TIPOIECC BBIJBUXKECHUS HJCH NOJIKEH HUATU HEMPEPBIBHO, MPUBETCTBYETCS
pa3BUTHE paHee BBHICKA3aHHBIX YYXHUX UJIEH U CMYTHBIX OTA0K;

-IomycKaeTcss BbICKa3biBaHWE (AHTACTUYECKUX, SBHO HEpPEaIU3yeMBIX,
MYTAUBBIX UJEH A PACKPEHOLEHUS MBIIIJIECHUS.

AHanu3 BBICKa3aHHBIX B NpOIECCe MO3TOBOTO HMITypMa HUAEH BeaeT Apyras
rpymnmna Jrojeil, KOTOpble aHAJIU3UPYIOT pealnu3yeMOCTh BBICKA3aHHBIX UJEH.

[IpakTuka IpUMEHEHHS METOJa MO3rOBOT0 HITypMa Moka3aljia, 4YTO OH MNpH-
MEHHUM JJIsI pEIIEeHUs] HECJNOXHBIX TEXHUYECKUX 3aJay, 3ajJady pEKJIaMHOTO Xa-
pakTepa, BHISBJICHUS HEJOCTATKOB OPYXWUs, MPUYHUH Opaka u T.7. Ho 00BEeKTUB-
HOM OLEHKH HJIE€H 3TOT METOJ HE JaeT, TaK KaK OHM OLEHUBAKTCS DKCHEPTAMHU -
CIeuualucTaMi, UMEIOIUMHU CBOU BEKTOPHI MCUXOJIOTUUYECKOW HHEPIUHU.

3aMedaTeabHBIM NMPUMEPOM MPEOJOJEHUS MCUXOJOTHUYECKON MHEpUUHU, HA
HaIl B3TJS, SABIASETCS MOJACTBOJBHBINA TrpaHnatomeT ['I1-25. BypHbIii mporpecc B
Pa3BUTHUHU OPYXUSA CBSI3aH C BBEJACHHUEM 3apsiKaHUSA C Ka3eHHOW 4YacTU CTBOJA.
NMeHHO 3apsXaHue C Ka3€HHOW 4aCTHU MO3BOJUIO pa3pelIuTh JaBHEE MPOTHUBO-
pedne MeXAy CKOPOCThIO 3apsiKaHUs (IS 4ero CTBOJ JOJKEH OBITh KOPOTKHUM)
U JTaJbHOCTHIO M METKOCTBIO CTPENbOBI (IJIT 4ero CTBOJ JOJIKEH OBITH JIWH-
HbIM). B onno3zapsguom rpanatomete ['II-25 nnuHa cTBOJa MpPUMEPHO paBHA
JJIVHE TpaHaThl, IO3TOMY JTAHHOE MPOTUBOpPEUYUE HE BO3HUKAET.

I'PAHATA

Puc. 6. Cxema noxactBonbsHOro rpanatometa ['TI-25.

3HAaYUT CKOPOCTH 3apsi’)KaHUSA C Ka3€HHOM M NyJbHOM 4YacTuU CTBOJA IpPHU-
ONM3UTENBHO PaBHBI, HO BTOPOH BapHaHT 3apskKaHUs peaiau3yeTcs B Oolyiee mpo-
CTOM KOHCTpYKUHMH. MMEHHO BO3BpalleHHWE K AYJbHO3APAJHONW KOHCTPYKIHUH
rpaHaToMeTa pe3KOo yNpPOCTUIO ero KOHCTpyknuw. Ho creacTBueM MpPOCTOTHI
KOHCTPYKI[MH TPaHATOMETa SBUJIACh HEOOXOJAUMOCTh BBHIIONHEHHUS "Hape3oB'" Ha
rpaHaTe U HEOTbEMHOMW OT I'paHaThl TUJIb3bl, KOTOPAs BHICTPEIUBAETCS BMECTE C
rpaHaToi.

Kak BHIHO, I[EJbI0 MO3TOBOTO HITypMa SIBJIAETCS MOJYYEHHE KaK MOXHO
Oonpurero konuuectBa uaei. MneanbHo ObIIO OBl MMETh CHOCO0 MOJydeHUS
BCEX BO3MOJXKHBIX PEUIEHUN 3aJa4u.

1.3 Metoa Mmopdo10rn4ecKoro aHajimsa

Jns HEKOTOpBIX KJIAaccoB 3aJay MOJy4YEeHHE BCEX BO3MOXHBIX pelIeHUH
JOCTUTaeTCsl MeTonoM Mopdonoruueckoro ananusza. Hanpumep, nyctb HeoOxo-
JUMO BbIOpaTh coco0 NPUHYAUTENBHOTO 3allMpaHUs KaHalla CTBOJIA OPYIXKHUS.
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[IpeaBapurensHo cPopMyaupyeM, 4TO TaKOe€ 3aMUpaHUE OPYXKHs, HANPH-
Mep, Tak.

Ilpunyoumenvuoe 3anupanue 3aKiouaemcs 6 nNpeoomepaujeHuu 08UNCeHUs
HA3a0 2ulb3bl U 3aMeopa 8 MoMeHm gvicmpena. I'eomempuyecku 3mo o3Havaem,
Yymo npu 3aNUPAHUU KACAMelbHaAsA K MPpaeKmopuu 08udxcenus 1ubo cmeond, nu-
6o 3ameopa, 1ubo mpemoveil demanu, 3amviKarwel 3ameop, 1eiCum 8 NiocKo-
cmu nepneHOUKyIApHOU OCU KaHala cmeona (mouHee - 8 NIOCKOCMU NepneHou-
KYAAPHOU HANPABIEHUIO OeUCMEUs CUNbl 0AB8NeHUs NOPOXO08blX 2A308 HA OHO
2UNb3bL).

[Ipu TakoM JBUXKEHUU OOEBBIC BBICTYINHI MEPEUYHUCICHHBIX BBIIIEC JIeTallei
UMEIOT BO3MOJXKHOCTh 3aMTH 3a HENMOJBHXHBIE OMOPHBIE MOBEPXHOCTHU, MEPIEH-
OUKYJSpHbIE HAalNpaBJIEeHHUIO NEHCTBHUS CHJIBI NOPOXOBHIX T'a30B, YTO 0OECHEYUT
NPUHYAUTENbHOE 3alHpaHUE.

Cornacuo wMetoay MOpP(OJOTHYECKOTO aHajlm3a CHayalla HEOOXOJAHMO
chopmynupoBaTh MopdoioTudecKkre Npu3Haku. Mop(oTOTHYECKUM TPU3HAKOM
HAa30BEM HEKOTOPBIK OOIIMI JJIT MHOTUX BapMaHTOB paccMaTpHUBaeMOW KOHCT-
PYKIHU OOBEKT UIU €Tr0 CBOMCTBO.

B kxadyecTtBe MOopdonormueckux MPHU3HAKOB y3Ja 3alupaHus BeIOepeM IBa
MOP(OITOTHIECKUX MPU3HAKA:

A) neTtanp, OCYHECTBIAIONYO 3alMpaHUE;

B) Buja TpaekTopuu ABHIKEHUS JETalld NPU 3alUpPaHUU.

3areM, JJisg KaxXa0ro MOP(POITOTUUECKOTO MPHU3HAKA MEPEUYUCTIIOT BO3ZMOXK-
HbI€ BApUAHTHI €r0 peaju3aluu UJIU UCTOTHEHUS.

B kauectBe nertanu, obecnedynBaomeil 3anMpaiue MOXXHO HCIOJb30BaTh:

Aj - 3aTBOp; A, - CTBOJ; A3-CEUHMANBbHYIO 3aMUPAIONYIO 1€TAllb.

CornacHo OaHHOMY BBIIIE OINpPEIEICHUI0O ABHMIKEHHUE aeTalu, obecmedu-
BaOIIEe 3amupaHue, MOXET MPOUCXOIUTH MO CJIEAYIOMUM Haubojgee MpPpOCTHIM
BH/1aM TPACKTOPHUIN:

b, - nvenoaBuxHas, b, - BpameHnue BOKpyTr OCH, COBMAaJamIell ¢ 0OChIO Ka-
Haja cTBoJia, b3 - BpameHue BOKPYr OCH, MEPHNEHAUKYISIPHON OCH KaHajla CTBO-
na, by - moctynmatenbHOE ABUKEHHE B MIOCKOCTH MEPHEHAUKYJISIPHOW OCH Ka-
Haja cTBoJa, bs - BpameHue BOKPYr OCU mapajjieJIbHOW OCH KaHalla cTBoJja, bg
- 0onee CIOXHBIE TPACKTOPHUH.

KoMOuHUpYs anbTepHATUBHBIE BapUaHTBl MOP(GOIOTHYECKHX MNPHU3HAKOB,
MOXHO TOJIYYUTh MHOXECTBO pa3JIMYHBIX PEIICHUU y3aa 3anupaHus. Bce stu
pemeHus ceeaemM B Mmopdonorudeckyto tabnuny 1 (Ilpumoxenue 1).

Tenmepr KOHKpPETHOE pEIIeHUE y3Jia 3aMUpaHUs BbIpakaeTcs popmyion A;
b;,1=1,2,3,j=1,2,3,4,5

[Ipu ycnoBum, 4TO 3aIUpPAHUE OCYLECTBISETCS NBHXKEHHUEM TOJBKO OTHOM
neTanu, uMeeTcs 15 BO3MOXHBIX THNOB 3anmupaHus. Kaxmgas kietka Mopdoiio-
TUYECKOM TaOIUIbl COOTBETCTBYET ONpEeIEHHOMY TUIY 3alUpaHUs.

Hanpumep, opyxue ¢ ¢opmynoil 3anupanuss A;b; - cooTBeTCTBYyeT Opy-
KUI0, 3apsKaeMOMy C JyJia, 1€ HEeT MOJBUXKHBIX YacTei;

A1b, - 3anupanue moBopoTtoM 3atrBopa (Puc. 7), koTopoe HCIOJB3yeTCs B
aBTomatax KamamnaukoBa, BHHTOBKe MI6AI1, mymke 2A42. Dto Haubomee
NPEeANOUYTUTENbHBIM U paCIPOCTPAHEHHBIW B HACTOSIIEEe BpeMs TUIl 3alUpPaHUS;
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NN

Puc. 7 Cxema (A b,) 3anupanust ToOBOPOTOM 3aTBOPA BOKPYT MPOAOTHHON OCH.

A1b3 - 3anupanue nepekocom 3atrBopa (Puc. 8). DTOoT THN 3amupaHU MpHU-
meHeH B kabune CKC, nynemerax ZB-29, ZB-53, suntoBke TokapeBa;

0, Llentp BpaieHus
3aTBOpa
Puc. 8 Cxema (A;b3) 3anupanus «IepeKoCOM 3aTBOP:

A1b4 - xnuHOBOe 3anmupanue 3atBopom (Puc. 9), koTopoe ucnons3zyercs B

Vs.p.

"

nymkax 9A-4071("banepunka"), 'll-30,AM-23, nynemetax A-127, HCB;

Puc. 9 Cxema (Ab4) KIMHOBOTO 3ampaHus 3aTBOPA.

10
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A1Bs - mpuMepoM CIYXHT 3allUpaHUE B CTapbhlX HEABTOMATHYCCKHX BHH-
toBkax Kpnaka (1869 r), kapabune BepHans. DTo Tak Ha3pBaeMO€ KpPaHOBOE
3anupanue (Puc. 10);

Puc. 10 Cxema (A;bs) kpaHOBOTO 3amupaHus 3aTBOpPa

A,b, - 3anupanue moBoporoMm ctBosa (Puc. 11). Ilpumerneno B mucrToneTax
"Por-Illtefiep" ob6pasua 1907 rona, "Teiiep" obpasua 1912 rona.
A,B3 - 3anupanue nepekocoM ctBosa (Puc. 12). DToT THN 3amupaHuUs NpH-
MEHEH B nucroiyierax bpaynunra, Koxnsra, TT.
bpayununr" (Puc. 13).

A,b4 - KTMHOBOE 3aNMpaHUe CTBOJIOM MCIOJIb30BaHO B nuctoysetre "KoabT-

Puc. 11 Cxema (A,b4) 3anupanmsi TOBOPOTOM CTBOJIA.

11
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(o) Ocb Bpaie-
(DcepLFI/I. \/ (DCTB HUSA

Puc. 12 Cxema (A,b;) 3anupanust nepekocoM CcTBOA.

Puc. 13 Cxema (A,b4) 3anupanust monepevHbIM IBHXKEHUEM CTBOJIA.

A,bs - ator npunuun 3anupanusa (Puc. 14) ucnone3zyercss B peBOJIbBEPHOM
OpyXHH, TaK Kak Oapaban mpeacTaBiseT co00l OJOK MaTPOHHUKOB, TO €CTh
gyacTell cTBOJIA;

Puc. 14 Cxema (A;bs).

12
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A3b; -3anupanue moBOpOoTOM MYPTHI (Puc. 15) npuMeHeHO B nynemerax MI -
131, MI'-15, MI'-17;

Puc. 15 Cxema (A;b3) 3anupanust mOBOPOTOM CTBOJIBHOM My (THI.

A3 b3 - 3anupaHue pa3BegeHueM 00eBBIX ymopoB (Puc. 16) UM oAHOTO 0Ooe€-
BOTO ymnopa. 3anupaHue pa3BeJeHHEM JBYX OOEBBIX YyHOPOB MPUMEHSIIOCH B
cuctemax Jertsapesa (nmyaemetst JUIK, PITJ, AIl u T.1.), a Takke B aBTOMAaTe
®denopoBa, BuHTOBKe Banbrepa G-41. 3anupanue "pa3BenenueM" omHoro Ooe-
BOT0 ymopa Hchnolib30BaHo B nucronere Banbrep (P-38), nynemere "Munuran";

Wg.y-
ad
T
s
e XL -\ - = P, }. ,,,,,,,, —
Wg.y-

Puc. 16 Cxema (A3b3) 3anupanus pa3BeeHueM OOEBBIX YIOPOB.

13
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A3by4 - 3anupanue knuHoM (Puc. 17) ucnonp3yercsds B OXOTHHYbUX caMoO3a-
pAnHBIX pyXkbsax bpaynaunra, MI] 21-12 ,TO3-87, suntoBke CumonoBa (ABC);

A VKJ'I

Puc. 17 Cxema (A3b4) KIMHOBOTO 3aNTUpaHUS.

Asbs - 3anupaHue BpameHHEM CTBOJa BOKPYT MPOAOJbHOW OCH. 3amupa-
HUS TaKOTO THIa NIPUMEHEHO B KalcloJdbHON BUHTOBKE ['puHa.

[Ipu ucnonbzoBanuu Gopmynsl A;b;, BbIAEIUB APyTue KPOME MEPEUUCIIEH-
HBIX B TaONUIle BUABI ABHKCHUS 3aMUPAIIMIETO JIEMEHTa, MOXHO MOJNYyYUTh He-
CKOJBbKO HOBBIX MATEHTOCTOCOOHBIX TUTIOB 3alIUPAHHUS.

Hano 3amMeTuTh, 4TO 3amuparomyl JAeTalb JJs HAJAECKHOCTH TOXE "3alu-
pamT", TO €CcTh, NpeJOTBpAlAlOT BO3MOXXHOCTh €€ JBUXEHHUS MPH BBICTpEIE.
Bo3moxHbIe cnmocoObl 3anmupaHus "3amuparomei” geTald MOXHO CHHTE3UpPO-
BaTh, MOCTPOMB COOTBETCTBYIOIYI MOP(OIOTHIECKYIO TaOJIUIy, IPUIEM B OT-
JU4Yue OT TUIOB 3alUpaHUsA 3aTBOpPaA pEaJibHO BOIJIOIIEHHBIX BAPUAHTOB B KOH-
CTPYKUUSAX OpyXusa HemMHoro. Hampumep, vamie Bcero "3amumpanue" 3amuparo-
meil neranu mpousBoautTcs 3atBopHoi pamoit (AK, IIK, AM-23, ZB-53, MI -
42); cepproit (TT, KonbT), 3anupatromuM psiuarom ("banepunka"), kinHom (He-
AaBTOMATHUYECKUE OXOTHUYBHU PYXKbs). [Ipu aTOM 3anmupaHue "3anmuparomiero djie-
MEHTa” MPOUCXOAUT HA y4acTKe CBOOOJHOTO XO0Ja BeOyIlIero 3BeHa aBTOMAaTH-
KH.

AHanoruyHbIle MOP(OIOTUICCKUE TAOJUIBI MOXHO COCTAaBUTH IS JAPYTHUX
UCHOJHUTENbHBIX MEXAaHU3MOB OPYXKHUSA U MOJYUYUTh C OJHOW CTOPOHBI UX Kjac-
cupuKanuio, a ¢ APpYyroi - BBIABUTHh HOBBIE MATEHTOCMOCOOHBIE THUMBI 3TUX MeE-
XaHU3MOB.

Ho, kak u B MeTOJe MO3TOBOT0 MTypMa B MOP(POJTOTHIECKOM aHAIHU3€ HET
00BEKTUBHBIX KpUTEpHUEB AN BbIOOpa Haudyuuero peumeHus. OObEKTUBHOCTH
TaKOT0 BhIOOpa MpeAmoiaraeT HajJluuue HEKOTOPHIX MPAaBUI UJIU KPUTEPUEB, MO-
3BOJISIONIMX CPaBHUBATH pemIeHUS Mexay coboii. Hambomnee obOmime m3 Takux
KpUTEpUEB CPOPMYIHPOBAHBI B TCOPUHU PEIICHUS U300peTaTENbCKUX 3a7ad Kak
3aKOHBI PAa3BUTHUS TEXHUYECKUX CHUCTEM.

14
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2. TEOPUA PEHIEHUS UBOBPETATEJBCKUX 3A/TAY (TPU3)

OcHoBHBIM moctynatoMm TPU3 sBnsercs yTBEpX AEHHE, YTO CYIIECTBYIOT
00BEKTUBHBIE, HE 3aBHUCALIME OT BOJM JIIOJEH, 3aKOHBl PAa3BUTUS TEXHUUYECKUX
CHUCTEM, KOTOpble mo3HaBaeMbl. OHU MOTYT OBITH CHOPMYIUPOBAHBI MyTEM MPO-
BEJICHUSA aHanu3a pa3BUTHUSI TexHuUku. Haumbonee monHbIM UHPOPMAIHOHHBIM
GbOHIOM, KOTOPBIA MOXET CIAYXHUTh OCHOBOH JJIsT TaKOTO aHallu3a, ABISETCS Ma-
TEHTHBIH QOHI U UCTOPHUS Pa3BUTHUS TEXHUKHU.

Hanpumep, oOpaTtumMcs K OJAHOMY U3 KJIAacCOB CTPEIKOBOTO OPYXHUSA - K
NUCTOJIETaM-IIyJIEMETaM U NOCMOTPHUM, KaK C TE4EHHUEM BPEMEHU HU3MEHSJICS UX
o0n1uk. CHayanma OHM MMENHU KECTKHW, 4acTO JEpPEBAHHBIM MpukiIan (MUCTOJE-
Tel-nnynemeTsl Tomncona, Tokapesa, IIIIJ[, IITII). Takoe opyxue ynoOHO npu
cTpenb0e, HO HE YAOOHO MPH TPaHCHOPTHPOBKE BOWCK B MallMHAX, NPHU JECaH-
TUPOBAHUM, a TaKXe MPHU MepeHocke obpa3unoB. Tem Oojee, HEMPUTOAHBI OHHU
IUISE CKPBITOTO HOMEHUs. UTOOBl MOBBICUTH YAOOCTBO TPAHCIOPTUPOBKHU MEpe-
OIJJM K HMCHOJb30BAHUIO CKJIaJblBalollerocs mnpukiaana (MUCTOJETHI-NYJIEMETH
MII-40, IIIIC, Bce coBpeMeHHBIE 00pa3Ibl), a 3aTEM AJIA €me OOJIbIEero YyMeHb-
meHus rabapuToB NpPU TPAHCHOPTHUPOBKE NPUMEHUJIHU CKIAABIBAIOMIHNICSA MO
cTBOJ MaraszuH (mucrtonersl-nyiaemersl MI'J[-®pannus; 39M-Benrpusa, MII-46,
MII-310-1IBeiimapus), u, HAaKOHEI, MUCTOJETHI-MYJIEMEThl CO CKJIaJbIBaIOIICHCS
kopoOkoi aBromatuku (I1I1-90).

BrisiBlIeHHass TeHOEHUUS B PAa3BUTHUHU MHCTOJETOB-NMYJIEMETOB HATAJIKHUBAET
Ha mpeamnonoxeHue. He aBasercs nu oOmell 3aKOHOMEPHOCTHIO MEPEXO OT XKe-
CTKOW TEXHHYECKOMW CHUCTEMBl K THOKOW, UMEIOIIEH OJWH MU HECKOJhKO MHIap-
HUPOB, C LEJIbIO NPUCIOCOOIEHUS K U3MEHSIIOUUMCS yCIOBUAM dKCIIyaTaluu?

B panpHelmeM ckiaapiBarmoliMecs MNPUKIAIbl NOSIBUINCH Ha aBTOMAaTax,
PYYHBIX NyJIeME€TaX, BUHTOBKaX. B KOHIle KOHIIOB, OT MpUKIajga KaK OTAEIbHOU
JeTald B HEKOTOPHIX 00pa3max OTKa3alluCh COBCEM, nepenaB GYHKIUHU MPHUKJIA-
na 3aJHel cTeHKe KOpoOKM aBTOMAaTHKM, YCTAaHOBHUB Ha Hee HeOOJNbIIOWH 3a-
ThUIbHUK. Eme onqHo mpeanonoxeHue. Beerga aum B mpouecce pa3BUTUS NPOSB-
AseTcs TEHIACHIHWS TepenaBaTh (YHKIHH KakoW-nmubo netanu Apyroil geranu
UM MEXaHU3MY, UMEIOIIelcs B OpyXKHUHU, a €€ caMy BOOOIIE UCKJIIOUYUTh U3 KOH-
CTPYKIIHU?

TeXHUKO-UCTOPUUYECKHE U MATEHTHBIE MCCIEJOBAaHUS BO MHOTHX OTpacisix
TEXHUKH TMO3BOJHUJIU MOATBEPAUTHh BhICKa3aHHBIE MPEANONOXKEHUS U CHOPMYIH-
poBaTh psx OoOMMX 3aKOHOB Pa3BUTHUS TEXHUYECKUX CUCTEM. 3aKOHBI pa3BUTHUSIL
MO3BOJSIOT MpeJcKa3aTh HEKOTOPbIE TEHACHI MU B COBEPUIEHCTBOBAHUH KaK 00-
pa3uoB OpyXHUS B LEJIOM, TaK U OTJAEIbHBIX HUCHOJHUTEIbHBIX MEXaHHU3MOB, a
TakXe BbIpaboTaTh OOBEKTHUBHBIE KPHUTCPHUH OLEHKU MOJYYEHHBIX KOHCTPYK-
TUBHBIX PEHICHUMN.

Onnum u3 pasnenos TPU3, mo3Bonstomum 3¢ HEeKTUBHO pemiaTh TEXHUYE-
CKHe 3aJaydu SBISETCS aATOPUTM peueHus uzobperatenbckux 3amau (APU3).
APU3 mpencraBnsier co0oif MOCIENOBAaTENbHOCTh IIAroB MO NpeoOpa3zoBaHUIO
UCXOMHOU GOPMYJIHPOBKHU 3a7auyd B HaumOoJee TOYHYIO €€ MOCTaHOBKY, a TaKxke
Habop mpaBud JJig €e pemeHHs. DTU NpaBuUjia MO3BOJAIOT MOJYy4YaTh pEHICHUS
3aJlauyd, COOTBETCTBYIOIIUE 3aKOHAM Pa3BUTHUS TEXHHUUYECKUX CHCTEeM, MouTH 0Oe3
nepebopa BapHaHTOB.
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OnpIT pemieHUss TEXHUYECKUX 3anad ¢ nomombio APU3 mo3Bonun chopmy-
JUPOBATH THINHUYHBIE NPeoOpa3oBaHUA HCXOMHBIX TEXHHYECKHX CHCTEM B CHC-
TeMbl 0€3 BBISBICHHBIX NPH NMOCTAaHOBKE 3aJadyu HeJoCTaTKoB. Takas cucrema
TUMHUYHBIX NpeoOpa3oBaHUNl B COOTBETCTBHU C 3aKOHAMHU Pa3BUTHU MOJyuyHa
Ha3BaHME CTAaHAApPTOB Ha pEIIeHHUS H300peTaTenbCKUX 3amad. B Hacrosmee
BpeMs opUIHAIBHO NPUHATO 76 CTAHAAPTOB, C MOMOMIIBIO KOTOPBIX MOXHO IO-
JYYUTH pemIeHUs OOJBIIMHCTBA TEXHUUYECKUX 3aad.

2.1. Hexoropbie nousastuss TPU3

Kak B n000#f Hayke B TEOPHH pEmICHHUS M300peTaTeNbCKUX 3a7ad BeIpabo-
TaHBl HEKOTOpHIE crienupUIEeCcKrue, OTINYHBIE OT OOMENPUHATHIX 3HAYCHUNH Tep-
MHHBI ¥ MOHSTHUS, KOTOPbIE MO3BOJSAIOT 00Jiee TOYHO ONMHCATh M3y4YaeMbie TEO-
puel 00bEKTH M MPOLECCH.

2.2. Texuudyeckas cucreMa

Yem oTinmyaeTcsd myjiaeMeT B COOpaHHOM BHJE OT TOTO Xe€ IyJeMeTa, HO B
pa3zobpaHHoM Bujae? Bo-nepBbIX, COOpaHHBINA MyJIeMET MOXET CTPENsiTh, TO €CTh
OH COCO0EH BBIMOJHATH IIaBHYIO (YHKIIHIO, I BHIMOJHEHUS KOTOPOH myle-
MeT U co3naBajics. Pa3oOpaHHBIH NyjleMeT CTPENsiThb, €ECTECTBEHHO, HE MOXKET,
TaK KakK HaJue)kallee B3aUMOJNEHCTBHE MEXKIY €ro 4acTAMH OTCYTCTBYyeT. Tak
BOT COOpaHHBIN NylieMeT sSBIsSETCH TEXHUUYECKOW cUCTEeMOM, a pa3oOpaHHBIN -
HET.

3HauyuT, TexHuuecko cucreMoit (TC) MOXHO Ha3BaTh COBOKYINHOCTbh B3aU-
MOJEHCTBYIOUIUX MEXIAY CO000H 3JIeMEHTOB, MPH 3TOM TEXHHUYECKas CHCTEMa
o0ysagaeT JOMOJIHUTEIbHBIMH CBOUCTBAMHU, KOTOPHIMU He 00JajnaeT HU OAMH M3
COCTaBIAIOIUX ee 3neMeHTOB. OcHOBHbIMU cBoiicTBamu TC sBnsgeTcs cmnocol-
HOCTbH BBHIMOJHATH TJIaBHYI0 nojde3nyto pynkuuio (I'TID), pagu yvero cobCcTBEHHO
u coznaerca TC. BzauMonelcTBuss MeXAy PJIEMEHTAMHU, KOTOPble HHOTAAa HA3bI-
BAalOT CBS3SIMHU, MOTYT OBITh NPOCTPAHCTBEHHBIMHU, BPEMEHHBIMHU, (QYHKIHO-
HAJIbHBIMHU.

Hanpumep, npoCTpaHCTBEHHBIMH CBA3SIMH SABISIOTCS: B3aUMOJEHCTBHE 3a-
TBOPHOW paMbl M 3aTBOpa NpPU OTHUPAHUU U 3alMpPaHUMU NMOBOPOTOM 3aTBOpa,
B3aUMOJEHCTBUE 3aTBOPHON paMbl ¢ KYypPKOM IpHU €ro B3BEACHUHU.

Ilpumepamu épemennvix ceéazeu AGNAIOMCA:

- CBS3b 3aTBOpa M BepxHero natpoHa B marasuse (Puc. 18). 3a Bpems 3abera
3aTBOpa 3a NAaTPOH MOCJIEIHHUN JOJIKEH YyCcHeThb NOAHATHCS HA JUHUIO JOCHIIa-
HUS. B npoTuBHOM ciyyae 3aTBOP HE CMOXET JOCHAaTh B CTBOJ 3TOT NAaTPOH;
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I[TOJABATEJIb
>
MATI'A3VH I[MPYXXHNHA
| |
ITepememenne
HaTpoHa "]

Puc. 18 Bpemennsie cBsi3H Mpu mojaaue naTpoHa.

- CBSI3b MEXIY OTpa)xaeMoi Tuiab30i U 3aTBOpoM B BUHTOBKe M16 Al (Puc.
19), B razoBom nucrtoiaere "RECK".

(D TUTRRRKT

Puc. 19 BpemeHHbI€ CBSI3U TTPU OTPAKEHUU THUIIB3bI.

B HuX oTpaxeHuEe NPOUCXOIUT C MOMOILIBI0 MOANPYXHUHEHHOTO CTEPXKHA
(aBTOMaTHueckass BHHTOBKa MI16Al) wunm ynapHuka (ra3oBbli MHUCTOJET
RECK), koTtopble ynuparwTcsa B AHO TUIb3bl. [locae BrIXOMa CTPEASTHOW THIIb3BI
U3 NMAaTPOHHMKA, MOANPYKUHEHHBIN CTEPKEHb WM YJAapHUK TOJKAaeT THIb3y, H
OHa, Bpallasch BOKpPYI 3allella H3BJeKaTensd, oTpaxaercsa. Ilpu s3tom Bpems
npoimecca OTpPa)XEHUs JOJIKHO OBITh MEHbIIE BpeMeHH 3abera 3aTBopa, MHaue
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oTpakaeMas TMJib3a 3alEeMHUTCS MEXJY HaKaThIBAIOIIUMCS 3aTBOPOM U MEHBKOM
CTBOIJIA;

- CBSI3b MEX/JY BPEMEHEM BBICTpPEJa U BPEMEHEM BBICTOS 3aTBOpPA 10 OTIMH-
paHus B MHOTOCTBOJIBHOM OpPYXHHU C BpamaroumuMmcs OJTOKOM CTBOJIOB. Bpems
BBICTpEJIa JOJKHO OBITh MEHbIIE BPEMEHHU BBICTOS 3aTBOpa A0 Hauyajla OTOUpa-
HUSA.

- CBSI3b MEX/JAY JOCHIJTa€MBbIM NAaTPOHOM, OTpPaXaeMOW TUJIb30M M MOJOXKE-
HUEM NOPIIHS ABUTaTedsl aBTOMaTUKU B nymke P-23. JloceliaHue ouyepegHOro
naTpoHa B 0apa0aH NYWKHU U OTPaXKE€HUE CTPEISIHON T'MJIb3bl JOJKHBI NPOU30Mi-
TH 70 Hadaja nmoBopota 6apabana.

OyHKIMOHAJIbHBIE CBA3M UMEIOTCA B CHUCTEMaX HAaBEJAECHHUS OpYXKHs, Ha-
npumep, oOpaTHbIE CBSA3U MO KOOpAUHATE, CKOPOCTH.

Kpome nonsitua texuuueckoid cuctemsl B TPU3 BBeneHbl MOHSATHUSA HAACUC-
TeMBbl U TOACUCTEMBbI. TexHuueckass cuctemMa "myjneMeT" MOXKET BXOJUTh B CUC-
TEMY BOOPYJXEHHUs, HaAaIpUMEp, BEepTOjJeTa, 1€ OH yCTaHAaBIMBAETCsA Ha MOJ-
BUXHON yCTaHOBKE, HaBEJEHHUEM €ro Ha L€Jb yNpPaBIsIET CUCTEMA HAaBEAECHUS U
T.1. Kak BuIuM, cuctema BOOpPYKEHHUS BEPTOJIETAa TaKXe MOXET ObITh Ha3BaHa
TEXHUYECKOW CHUCTEMOM, B KOTOPYK MNyJeMEeT BXOJAMUT B KadyeCTBE OJHOIO U3
31eMeHTOB. [0 OTHOWEHUIO K NYJIEMETy CUCTEMA BOOPYKEHUS BEepTOJEeTa SIBIS-
e€TCcs TeXHUYECKOW cucTteMoil 0ojee BHICOKOTO YPOBHS M Ha3bIBaeTCs HaJCHUCTE-
MOWU.

C npyroil cTOpOHBI B COCTAaB IyJEMETa BXOAUT MEXaHU3M 3allUpaHUs Ka-
Haja CTBOJAa. DTO TOXE TEXHHUYECKas CUCTeMa, HO MO OTHOWEHHUIO K MYyJIEMETY
OHAa MMEET HM3UIMU YpOBEHb, M NMOATOMY Ha3bIBaeTcs moacucremoun. Iloocuc-
memoil HA3bl6AEMCA MEXHUYECKAA CUCMeMA, KOMOpasa AGAAEmMcsa I1eMEeHmOoOM
MEeXHUYECKOU cucmembvl @vlcuie20 YpPOGHA CAOMCHOCmU. B OpyXuu moacucTte-
MaMHU SIBJISIOTCS MCMOJHUTEJNbHbIe MeXxaHu3dMbl. B TPU3 sneMeHTHl cuCTEMBI TO
€CTh MOJCUCTEMBI, HE3ABUCUMO OT MX CJOXHOCTHU €Ill€ NPUHATO Ha3blBaTh "Be-
mecTBamMu'", a CBA3M MEXIAYy HUMHU - "moassmu".

B o0meM ciayuyae OCHOBHBIMH cBoOlicTBaMHu '"BemecTBa'" SIBJSAETCH CIO-
COOHOCTh OBITH HCTOYHHKOM H HOCHTEJIeM IO0JIsl, B3aMMOAeHCTBOBATh C MO-
JeM, mpeoOpa3ysi IJHEPrui MOJISA OJHOI0 BUAAa B JHEPIrHI0 MOJsl APYyroro BM-
na. B TPU3, npu onucanuu B3amMmojaeicTBUsA "BemecTB", meiecooOpa3Ho pac-
MUPUTH MOHATHE "mojae" Ha Bce BUIABI dHepruu. "[lonsamu" aBAsIIOTCS CUIBI AaB-
JE€HUS MOPOXOBBIX ra30B, KUHETHUYECKAs YHEPrus ABUXKYIIEHWCA NETalH, MOTEH-
nualbHas SHeprus AedopManuu NPYXKHUHBI, MOJE CKOPOCTEH KHUAKOCTH, IMOJE
TeMIepaTyp U T.n.

OCHOBHBIMU cBOWCTBaMu "moas" SABIAIOTCS:

- CIOCOOHOCTH CONEPIKATh U MEPEHOCUTH OJUH U3 BUJAOB DHEPTUU;

- CIOCOOHOCTh MU3MEHATH KOMMUYECTBO MEPEHOCHUMOMN SHEPTUHM MyTEM B3aU-
MOJelcTBUS ¢ "BemecTBOM".

Takum oOpazom, "BemecTBO" CIYXUT MOCPEIHUKOM B 3HeprooOMeHe "mo-
, a "mone" - MOCPEIHUKOM BO B3aMMOJEHUCTBUM "BenecTB".

HoroBopuBmuchk o Tepmunax "BemectBo"(B) u "mone"(Il), MmoxHO n100yIO0
TEXHUYECKYI0 CUCTEMY NPEJCTaBUTh B BUJAE COBOKYNHOCTHU TPEXKOMIOHEHTHBIX
NOJICUCTEM, Ka)kJas U3 KOTOPBIX cOCcTOUT u3 BemecTna (B), monsa (II) u TpeTrhe-
ro KOMIOHEHTa, KOTOPBIH MOXeET ObITh KaK BEU[ECTBOM, TakK M moiyieM. Takas
npocTelmas TpeXKOMINoOHeHTHas Moaens HaszbiBaeTca BEIIOJIEM. B 3aBucumo-
CTH OT NMOCTAaBJEHHOW 3aJ]ayMl TEXHUYECKAsi CUCTEMa MOXET ObITh IpeaACTaBICHA
BENOJBHBIMU QopMmynaamMu ¢ TpeOyemMol crTeneHbro aetanusanuu. Hampuwmep,

n

aeu
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BemoJibHAs (QopMylia JIa3epHOTO IeJieyKa3aTelsiss B MPOCTEHIIEeM Cliydae HMeEeT
BUJ:

B, B,
rae I - qe HE| “artapewu, B, - Garapes,
Il - ;0 1 gar +2 e 3 BIEKTPUUYECKUH TOK),

B, - nmazep, 13 - anexTpomMaruutHoe moje (Jyd CBeTa).
Benmonarnas dopmyna paboTsl y3na 3anupaHus aBromata AK MoXeT OBITH
3amucaHa Tak:

I1
H‘ CR
"B, B
/ \
H / HRH H
0.]1. CR
B / \ B B /
3.p. 3aTB. naTp.
N\,
rae Bsp. - "BemecTBO" - 3aTBOpHAas pama;
[Icp - "monme" cBsA3WM MEXAy BemecTBaMH, OOYyCIOBJICHHOEC MX KOHTAaKTaMH

ApYyT € ApYyroMm;

Bsare - "BemecTBO" - 3aTBOD;

Berg - ¢TBOJM ¢ OOEBBIMH yIIOPAMHU;

Bk.a - KOpoOKa aBTOMAaTHUKH;

BraTp - matpoH;

[Ty 1. - KUHETUYECKOE MOJie MOCTYNAaTEeIbHOTO JABHKCHHUS;

Il ;1 - KHHETHYECKOE MOJIe BPAN[aTeIbHOTO JIBUKCHUS.

BenonbHoe nzobpaxenue paboThl TEXHUYECKOW CUCTEMBI MO3BOJISAET:

-BBISIBUTH Ty YaCTh TEXHUYECKOW CHUCTEMBI, B KOTOPOH BO3HHUKAET HEYAOB-
JETBOPHUTEIbHOE B3aMMOJEHCTBHUE D3JIEMEHTOB, U HANpaBHUTh peEIIeHHE Ha CO-
BEPUICHCTBOBAHHE MMEHHO 3TOW MOJACUCTEMBI;

-pa3paboTaTh mpaBuiia CTPYKTYPHOTO NMpeoOpazoBaHUs BEMOJS C HEYAOB-
JETBOPUTEIbHBIMHU B3aUMOJIEHCTBUAMHU AJI UX YCTPAHECHHUS.

MMeHHO B BHUJE BEMOJBHBIX NpeoOpazoBaHuil chopmynupoBaHa Oonbmias
4acTh NMPaBHUI I pEMIEHHUsS 3a7ay, MOJYUYMBIIUX HAa3BAaHUS CTaHAApTOB Ha pe-
HieHus u300peTaTenbCcKUX 3ajau.

Benonsnoe mnpeacraBienne TC mo3BoisieT mpaBUIbHO CHOPMYIUPOBATH
TEXHUUYECKYI0 3anauy. [IpumMepom, Korja HEeyIOBIETBOPUTEIbHO paboTana oaHa
NOJCHCTEMa, a COBEPIICHCTBOBATH MBITAJIUCH COBEPIICHHO IPYTyIO MOJCHUCTE-
MYy, MOXET CIYXHUTh UCTOPHUS pa3BUTHUSA uctpedburteneit 30-x TogoB.

B 1o BpeMs ckopocTh ucTpebuTeneil orpaHuduBagach OONBIIUM JTOOOBBIM
CONPOTHUBJICHUEM BO3JyXa, 3HAYUTEIbHBIA BKJIAaJ B KOTOPOE CO3/4aBaJI0 KECTKOE
maccu. [losBienne oOTekarenedl Ha maccu He pemano mpobiemMbl. DTO OBLIO
U3BECTHO, OJJHAKO KOHCTPYKTOPHI MBITAJTUCh YBEJIUYUTh CKOPOCTH MOBBIIIEHUEM
MOIIHOCTHU JBUTATEIsl BMECTO TOTO, YTOOB yCOBEPIIEHCTBOBAThH IIACCH - CHE-
JaTh ero youpammumMmcsi. B mocneacTBumM, Korjaa BBISICHUIOCH, YTO YBEJIHYEHUE
MOUIHOCTHU JBUTATEJs] MOYTH HE JaBajlo MPHUPOCTA CKOPOCTH, cAeianu yOuparo-
nieecs Imaccu.

19



20

2.3. lIporuBopeuns

N3o6peTaTrenbckue 3amadu ObIBalOT ABYX TUnoB. K mepBoMy TUNy OTHO-
CSTCS 3aJ]auyd Ha MOCTPOCHUE HOBBIX TEXHUUYECKHX CUCTEM, KOTJa HEOOXOIUMO,
HanpuMmep, obpaboraTh M3AeNUe, a Kak 3TO cleyaTh - HesAscHOo. Ko BTOpomy Tu-
Ny OTHOCATCS 3aJadyM, MPU PELIEHUH KOTOPHIX M300peTaTesib HaTaJIKUBAETCS Ha
HEKOTOpbIE MPOTHUBOPEYUS MEXKIAY OTAEIbHBIMU CBOWCTBAMM, XapPAKTEPUCTHUKA-
MU TEXHUYECKOH cucTteMbl. TO ecThb NpH yJAydYHIEHUH OJAHUX XaAPaKTECPUCTHUK,
napameTpoB TC ¢ mOMOLIBI0O U3BECTHBIX METOJOB, HEJOMYCTHUMO YXYJIIAIOTCS
npyrue. Hampumep, eciu B NUCTOJETE-NyJIeMETE sl MOBBILIEHUS KYYHOCTH
CTpenbObl U YMEHBUIEHHUS TeMMa MPEeJOTBPaTUTh yJaap 3aTBopa B KpaiHeM 3aj-
HEM NOJIO)KEHHH, TO 3TO MPUBEIAET K YBEJIMYEHHUIO XO0Ja 3aTBOpa, a, CIEJAOBa-
TeJIbHO, TabapuToB KOpoOKHM aBTOMAaTHKH. [IpM yBeIHYEHUH TeMIla U YXKECTO-
YEeHUU peXHMa CTPeNbObl M3 aBHAlMOHHON NymKkH, €€ 3PpPeKTUBHOCTH yBeNU-
YUBAETCS, HO PE3KO CHUXKAETCS )KMUBYUYECTh CTBOJIA.

Eme npumep. Ilpu cHUXKEHHH MacChl CTPEIKOBOTO OPYXKHUs yBEJIHUYUBAETCS
KHHETHYEeCcKass PHEPrus OTAA4YU NPHU BBICTPEJIE, YTO OTPULATEIBHO CKa3blBaeTCs
Ha KYYHOCTH NpU CTpesibOe ouepeaplo.

Taxue mpoTuBOpedYHs MMEIOT ABOWCTBEHHYIO mpupoay. Mx moxuo chop-
MyJIUpPOBAaTh U B MPOTUBOMOJNOXHOU ¢dopme. Hampumep, ecnu B mucroneTe-
nyjJeMeTe COKpPaTUTh rabapuTsl KOPOOKM aBTOMATUKHU, YTO YBEIHMUYUT KOMIIAKT-
HOCTHh OPYXXHS, TO BO3PAacCTET TEMII CTPENbOB W YCHUJIHUTCS yJaap 3aTBOpa O 3a-
THIIBHUK KOPOOKM aBTOMATHUKU B KpaWHEM 3aJHEM MOJOXEHUHU, YTO YXYyAUIUT
KYYHOCTb.

Takue NpoTUBOpPEUYUS HA3BIBAIOTCSA TEXHUYECKHMMH NMPOTUBOpEUYUSIMHU. Tex-
HUYECKOE NPOTHUBOPEYUE - O3TO NMPOTUBOpPEUYHME, BO3HUKAIOLIEE MEXAY OTAENIb-
HeIMH moacuctemMamMu TC unum ux mapamerpamMu. Ecium M3BECTHBIMU croco0aMu
YyAYYIIHUTh OJHY U3 MOJCUCTEM, TO HEJONMYCTHUMO yXyAIIAaeTcs Apyras mojcuc-
TeMa MU ee mapameTpbl. SIcHas GpopMyIuMpoBKa TEXHHYECKOTO HNPOTUBOPEUUS
y’K€ MOJET MOoJCKa3aTh HalpaBJEHMs MOMCKa pEelIeHUus, o KpailHel mepe, mo-
MOJKET BBIACTUTh KOHQIUKTYIOUME MEXAY cCOO0M MOACUCTEMBl UM UX CBOMCT-
Ba. 3aTeM B BenoJbHOH (opmyine paborsl TC yxe MOXHO BBIJCIUTH 3JIEMEH-
TapHBIH BEMOJIb, BKIIOYAKIUN KOHQIUKTYOMUE MoacucTeMbl. Takoil Bemoib
Ha3bIBA€TCS KOHQIUKTHBIM, U TMOUCK PEHICHUS MOXET OBITh COCPENOTOYEH Ha
U3MEHEHHUH BCETO TPEX BJIEMEHTOB 3TOIO BEMOJI.

I[Ipy moucke pemeHUss OYEHb YaCTO OKA3bIBAETCS, YTO JJIsI HOPMAJbHOTO
¢ynkuuonupoanus TC, ycTpaHSIOMEro TEXHUUYECKOE MPOTUBOPEUYHE, K OJHOMU
U3 MOJICUCTEM HEOOXOJMMO NPEABSIBUTh B3aMMHO NPOTHUBOIOJIOXKHBIE TpeOoBa-
HUSA.

Hanpumep, B AyJnbHO3apsAJHOM OpPYXHHU I YyCKOPEHHs 3apsixKaHUSA Jua-
METp MyJIu JOJKEH OBITh MEHbIIE JMaMeTpa KaHajla CTBOJa, HO JAUWAMETp NYJIH
JNOJOKEH OBITh B TOYHOCTH pPaBEH JAMAMETpy KaHalla CTBOJIA, YTOOBl MPU BHICTpE-
Je He OBIJIO MPOpPhIBAa MOPOXOBBIX Ta30B MEXAY NyJied U cTeHKoW cTtBoja. Opy-
xue OyneT pyHKUMOHUPOBATH HOPMalbHO, e€ciau o00a 3Tu TpeboBaHHSI OyayT
peaJn30BaHBbl.

[IpuBeeHHBIC BHIIIE MPOTUBOPEUYNBHIE TPEOOBAHMUS HA3BIBAIOT PU3UUECKUM
npotuBopeuneM. Ou3nyeckuM NpoTHUBOpPEUUEM Ha3biBaeTcs GU3UYECKH (XUMHU-
YEeCKU, TEOMETPUUYECKHU) MPOTUBOpPEUYHBHIE TpeOOBaHUS, MPEABIABICHHBIE K O-
HOMY U3 3JIEMEHTOB KOH(PIMKTHOro Bemoias. Kak mpaBuio, cTpeMieHue paspe-
MIUTh PU3NYECKOE MPOTUBOpPEUYHE NMPUBOAUT K U3MEHEHUIO TOJBKO OJAHOTO 3Jje-

20



21

MEeHTa KOH()DIUKTHOTO BEMOJs, YTO NpPEAEIbHO KOHKPETU3UPYET 3a7ady U pe3Ko
YyMEHBbIIAeT KOJINYECTBO BAPUAHTOB PEUICHUN.

YtoOBl MPOBOAUTH U3MEHEHUS MOJCHUCTEMBI, K KOTOPOW NpeaAbsABICHB PU-
3U4eCKHU NPOTUBOpEUYHBHIE TpeOOBaHUSA, B HYXHOM HANpaBICHUHU HAAO 3HATH
3aKOHBl pa3BUTUS TEeXHUUYECKUX cucteMm. [lamee oHu wu3narartcsa B GopMyJu-
poBke, npuBeneHnod B crtatbe K. CanamartoBa "CuctemMa 3aKOHOB pPa3BUTHUS
TexHuku" B cOopuuke "lllanc Ha mpukiaoUeHue".
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3. 3AKOHBI PABBUTUA TEXHUYECKHUX CUCTEM

3.1. Bo3HUKHOBEeHHE TEXHUYECKHX CHCTEM

TexHMKa BO3HHKJIA JUIS yIOBIETBOPEHHUs mMoTpeOHOCTEeH nonei. Jns oxo-
Thl, OOOPOHBI, HallaJlcHUsI BO3HUKJIO opykue. ['maBHas QyHKUUSA OpYyXHsd - HO-
pa)keHUe LeJIM ¢ MOMOIIbI0 AOCTaBIsIeMOl K Hel sHepruu. Hocurenem sHepruu
ABHsieTcs pabo4Yuidl OpraH OpYyXXHUs, UMEHHO OH SBJISIETCS €AWHCTBEHHON (PYHK-
NUOHANBHO TOJE3HOW 4YacThl0 TEXHHYECKOH cucTeMbl. Paboummm opraHamu
"cTpelnkoBOTO" OpyXHs OBIIM KaMeHb (B pykKe WJIH B Npamie), Kombe, APOTHK,
cTpena, myJss, CHapsJd, KOTOpble ABISAINCH HOCUTENsIMH 3Hepruu. Temepp mep-
CHEKTUBHBIM paboOyMM OpPraHOM MOJXKET CTaTh 3JIEKTPOMArHUTHOE IOJie Ja3ep-
HBIX CHUCTEM.

B npuBegeHHOM BbIlIe CIUCKE paboOdYUX OPraHOB OPYXXKHUS OTHOUIEHUE KO-
AUYecTBA AOCTABISIEMON K LE€JIU PHEPrUM K Macce HOCHTENs yBEIUUYUBAECTCSH U
JOCTUraeT OECKOHEYHOCTH y MOTOKa (POTOHOB.

Bce ocTanbHble 4acTU U HMCIOJHUTENbHBIE MEXAaHU3MBl Opyxkus (JIyK, ap-
O0aner, pyXbe, MyIIKa) SABJIAIOTCSI BCIOMOTAaTEIbHBIMHM, U OHU BO3HUKIM Ha Hep-
BBIX 3Talax B3aMEH WJIU B JIONMOJHEHUE K pyKaM M rija3am deiroBeka. Hanpuwmep,
npama yJUIMHAJA pYyKY 4Ye€JIOBEKa U NO3BOJANA YBEJIUYUTh CKOPOCTh METAHUSA
KaMHsi. Mara3uHbl BUHTOBOK MOSBUJIKMCH B3aMEH PYKH Ue€JIOBEKa, BCTAaBISBIIEIO
OUYepeHON MATPOH B OPYXHE, UTO YBEJIHUYHUIO CKOPOCTPEIbHOCTb.

B nanpHelimem, Kak U BCe OCTaJIbHbIE TEXHUYECKUE CUCTEMBI, OPYKHUE BO3-
HUKAJI0 M pa3BUBAJOCh B COOTBETCTBUU CO CIEAYIOIUMHU 3aKOHAMHU.

1 3aK0H MOJHOTHI YacTell CHCTEMBI

PopMyIHpOBKA 3aKOHA.

Heobxooumbim ycnosuem npuHyunuaibHou HCU3HECNOCOOHOCMU MexHuye-
ckou cucmemvl (TC) aensemcsa Haruuue u MUHUMALbHASA paboOmMocnocoOHOCMb
OCHOBHUBIX Yacmell CUCMeMbl.

[To onpenenenuto kaxnas TC gonkHa BKJIOYATh B ce0s KaK MUHUMYM 4Ye-
ThIpE YAaCTH: JBUTATENb, TPAHCMUCCHIO, paO0OUYUil OpraH U opraH ynpaBJeHHUS.

JBurartenp mpenHa3zHaueH Jig NpeoOpa3zoBaHHUsS KaKoro-iubo BHUJA JdHEP-
TUH B TOT €€ BUJ, KOTOpbIH HeoOxonum nias ¢pyHkuumonupoBanuss TC. Tpanc-
MUCCHS MepenaeT dHEePruio oT ABHUratelis K pabouemy oprany. OpraHbl ymnpas-
JeHUs NMpeJHa3HAaYEeHbl A ynpaBlieHUus ocTalbHbIMU 31eMeHTaMu TC. Pabounii
OopraH MpeaHa3HAa4YeH JJI BBHINNOJHEHUS TI1aBHOW mone3no pynknuu TC.

Jns mocTpoeHUs TEXHUYECKOW CHUCTEMBl HEOOXOOMMO HaJIHUYUE ITUX YEThI-
pex yacTed W UX MHHHUMAaJbHAS MPUTOJAHOCTHh K BBINMOJHEHUIO QYHKIUH cHCTE-
MBI.

I[Ipu amanuze TC He Bcerma BO3MOXHO 0€3 3aTpyJIHEHUU ONMPEACIUTH ITH
yacTu cucTeMbl. [losToOMy mpu ompeleleHUH YacTed MOJE3HO 3aJaBaTh clie-
NYIOIUE BOMPOCHL:

- Uto obpabatsiBaeTca? - U3nenue. s opyxus 5TO mopaxaemas I€Jib.
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- Kyna monBoauTcs sHeprus u 4to oOpabaTweiBaeT usaenue (menp)? - Pa-
O6ouuit opras. [Ans opyxus 3To myiasi, 1po0Ob, CHAPSII.

- Uepes uto moaBoautTcs sHeprus? - Tpancmuccusi. B Hamem npumepe 310
NOPOXOBBIE Ta3bl, pa3rOHAIOUINE CHAPAL.

- OT yero moaBoauTCs dHeprus? - JIpurarens. B cTBONBHOM OpyXHUU dHEp-
TUsl TOABOJUTCS OT MOPOXOBBIX ra3oB, TaK KaK OHU MpPeoOpa3yT BHYTPEHHIOIO
SHEPTHUI0 B KHHETUYECKYI0 dHEPTHI0 MOCTynaTeabHOro ABHKeHUs. CTBOJ sABIS-
€TCs 4acThl0 ABHUIraTeNs, OH KaHAJIU3UPYET MOTOK rasa.

- Yem ocymecTBaseTcd ynpapieHue? - Opransl ynpaBieHHUs. B pyduHom
CTPEIKOBOM OPYXHH 3TO CIYCKOBON MEXaHHU3M, MpHUIE], NEPEBOAUYUK pexKHUMa
CTpeabOHI.

[TepBoie pyxbsa (Puc. 20) cocTosiiu MOYTU TOJBKO M3 3TUX OCHOBHBIX Hac-
Tel: nynau - pabodyero opraHa, nopoxa (MCTOYHHUKA SHEPrUHM) U MOPOXOBBIX ra-
30B (IpU BBICTpEJE) - IABUTrATeNsl U TPAHCMUCCHUHU, CTBOJA - YaCTU JBUTATEJNA,
CIYCKOBOTO MEXaHU3Ma - pbluara ¢ NPHCOEJAUHEHHBIM K HeMy dutuinem. Jo-
NOJHUTENbHON YacThi0 OBINM MPUKIAX C JOXEH Ans ynoOCTBa MOJIb30BaHUS
opyxueM. Takum o0pa3om, cXxeMy NepBOTO PYXKbs MOXHO MPEACTABUTH TaK:

Jloxa CnyckoBolt dutuip 0pox yas TBOJ
ppraar
Ij _—
—

/

Puc. 20 ®urunpHoe pyxbe.

Pabouwnii opran | /[Burarenp Tpancmuccus Opran ynpaBJeHHUs
ITynsa ITopoxoBsle ITopoxoBsie CnyckoBOl MEXaHU3M,
rassl rasbl, CTBOJI J0Ka

Jns Toro 4To0Bl AKCHIYaTHPOBATH TaKUE PYXbs CTPEIOK JOJKEH OB BBI-
NOJHATh MHOXECTBO (YHKIHMH. Bo-mepBrIX, OH ocymiecTBAsId QyHKIUHU yHOpaB-
JEHUS: HABOJAMJ OPYyXHeE€ B L€Jb, PACCUUTHIBAJI (MHTYUTUBHO) YIpPEXJICHUE, OI-
penensiJi MOMEHT BbICTpesia, Ha)kuMall Ha CHYCKOBOH Kprouyok. Bo-BTophiXx, mo-
CJIe Ka)XJO0ro BBICTpPEJa OH OCYIIECTBJSJ Iepe3apsiKaHUE OPYXHUs: 3achblliall B
CTBOJ NOPUHUIO MOpoxa, 3a0uBall MbIXK, 3aKaThlBaJl NMyJal. B-TpeTbux, oH roro-
BUJI OpYyXKHUe€ K cTpenbOe, 3axuras GuTuiab. ECTeCTBEHHO, 4YTO NMPHU TAaKOM YHCIE
onepanuii, BBIMOJHIEMBIX CTPEIKOM MOCJIE Ka)XJI0ro BbICTpeda, CKOPOCTpEIb-
HOCTH ObliIa HU3KOH — 1-2 BBICTpEsa B MUHYTY.

2.3aKO0H 3HepreTu4YeCKOM MPOBOJAUMOCTH TEXHUYECKONH CHUCTEMbI

PopMyNIHpOBKA 3aKOHA.

Heobxooumbim ycrnoeuem npurnyunuanvrou dscusnecnocoonocmu 1TC saens-
emcs CK8O3HOU NPOX00 2Hep2UU N0 8CeM 4aCmAM MeXHUYEeCKOU CUcmembl.

DTOT 3aKOH HMMEET Clelylollee CIeJCTBUE: YTOOBl YacTh CHUCTEMBI Oblna
ynpaBiasieMOod HE0OXOAMMO 00eCedYuTh CKBO3ZHON MPOXOJ SHEPTUH MEXKIY ITOU
YacThI0O U OPTAaHOM yIpaBJICHHUS.
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MHorue 3ajauu CHHTE3a MEXaHHM3MOB OPYXHUS CBOAATCA K monbopy Buaa
SHEPruu M THUNA Hepeaadyud 3Hepruu 3P (PeKTUBHBIX B AaHHBIX yciaoBusax. llpu
3TOM PEKOMEHJYEeTCs PYKOBOJCTBOBATHCS TPEeMs NMpaBHUIaAMU:

IIpaBuno 1. Ilpu cunteze TC Hago CTpeMUTHCS K UCHOJB30BAHUIO OJAHOTO
nojs (BujAa dSHEPruM) Ha nmpoueccsl pabOTH U ynpaBieHus B cucrteme. [Ipu pas-
BuTUn TC no0ble HOBbIE MEXAHU3MBbI JAOJIXKHBI paboTaTh HAa HEPrUU, NPOXOIs-
mei CKBO3b CHCTEMY MJIM Ha OecniaaTHOW 3Hepruu (M3 BHEIIHEH Cpeabl, UJIU B
BUJE OTXOIO0OB APYIrOHl CHUCTEMBI).

Hanpumep, mHoroctBonpHass nymka AO-18, paszpaborannas B Poccum
UMeeT Ui BpalleHHs OJ0Ka CTBOJOB JBUraTelb aBTOMATUKHU, MCIOJb3YIOUHUN
SHEPrui0 MOPOXOBBIX ra3oB, OTBOAMMBIX M3 KaHaloB cTBoJOB. [losTOoMy oOHa
HE3aBUCUMa B 3TOM CMBICJIE OT yCTAaHOBOK M HOCHUTEJIEH, Ha KOTOPHIX OHA pas-
MemaeTcss. 3apy0exHble MHOTOCTBOJbHBIE cucTeMbl (nymka GAU-8, nmynemer
"MuHuran") dacto najs paboThl aBTOMAaTHUKH HCIOJH3YIOT BHEIIHHE JJIEKTPO-
WJIM TUApPO- ABHUratenu. B aTom cinyuae TpebGyeTcs coriacoBaHue OpPYXHUS U HO-
CUTEJS, a PEKOMEHJAYEMOE NMPABUJIO HE BBINOJHAETCH.

Eme onun mpumep. [ns mepBoHayaldbHOM pacKpyTKH OJO0Ka CTBOJIOB Yy
nymku AO-18 ucnoiab30BaH MHEBMOCTAPTEP, HCTOYHUKOM DHEPTUU B KOTOPOM
SABJSIETCS CXKATbIMl BO3J1yX, KOTOPBIH AO0JIXKEH OBITh pa3MellleH Ha HOCHTEJIE.
Kpome 3Toro, nas BocniaaMeHEHUS 3JIEKTPOKAICHOJEl NaTpoOHOB K NMYyIIKE Tpe-
OyeTcs MOJABECTH 3JEKTPOIHEPTrUi0. Takum oOpa3om, B 3TOH mymke Aist paboTs
TpeOyeTcs LeJbIX TPU BHJA dHEPIrUU: SHEPTUS NOPOXOBBIX Ia30B AJS BpalleHUs
6J10Ka CTBOJIOB NpPHU CTpesibbe, SHEPTUs CXKATOTO BO3JAyXa JUId pacKpyTKH OJoka
CTBOJIOB TEpeJ HadajloM CTPeiabObl, 3JIEKTPOIHEPTHUA i cpabaThIBaHUS DJIEK-
Tpokamncioied B marpoHax. B mymxke ['II-6-23- nnst packpyTku OJ0Ka CTBOJIOB
IPUMEHEH NMUpPOCTapTEpP, TO €CTh UCTOYHUKOM DHEPrUM CIYXKHUT NOPOXOBOH ras
U Nnylika paboTaeT ¢ UCMOJIb30BAHUEM YK€ JABYX BUAOB dHEPTUU: 3HEPTHUHU NO-
POXOBBIX TFa30B U AJIEKTPOIHEPTUM AT BOCIIAMEHEHHUS 3JIEKTPOKANCHJIEH Mu-
poctaptepa u natponoB. B nynemere AKb-12,7 packpyTka 6J10ka CTBOJOB MpoO-
U3BOJUTCSA NMPYXKHUHOM, KOTOpas NpeABapUTEIbHO 3aKpydHUBaeTcsad OJIOKOM CTBO-
JOB MOCJe OTCTpeJia MOocjeJHEero marpoHa B OYepeaAM, TO €CTh HCHOJb3YIOTCH
"oTxoabl" 3HEPruM BpameHHUs O6yioka cTBOJOB. Jlns paboThl myjineMeTa HCHOJIb-
3yeTcsl TOJbKO OJAMH BHUJ DHEPTUU - DHEPTrUsd MOPOXOBBIX ra3oB. IlocTtpoeHnue
paboThl TaHHOTrO MyJieMeTa B HauOOJbIIel CTENEeHU COOTBETCTBYET PEKOMEH0-
BAaHHOMY NpaBHIY.

IIpaBuno 2.Ecau TeXxHUYecKass CHUCTEMa COCTOUT U3 BEIIECTB, MEHATH KO-
TOpBIE€ HEJb3s, TO HCIOJb3yETCA MOJIE, XOPOILIO NPOBOJAUMOE BEUIECTBAMHU.

Hanpumep, ans yBeluYeHHs TOYHOCTH CTPEiAbObl M3 3€HUTHOM NYIIKH
2A38 Ha OAHOM U3 JIBYX CTBOJOB YCTAHOBJEH AAaTYUK CKOPOCTHU, U3MEHIIOMUIM
NEMUCTBUTENBbHYIO NYJbHYI CKOPOCTb CHapsJ0B C LI€JIbI BHECEHMS COOTBETCT-
BYIOIIMX NONPaBOK B CUCTEMY HaBeaeHUs. EcTecTBEHHO, B 3TOM clydae CHapsn
U3MEHATh JUId LeJle U3MEepeHUss CKOPOCTU HEeIb3s, NOATOMY B JaTYHUKE CKOPO-
CTHU JUIs LeJiell U3MEepEeHUsI CKOPOCTHU UCHOJB3YIOT 3JE€KTPOMAarHuTHOE MoOJe, XO0-
polO NPOBOAMMOE METANJIMYECKUM KopnycoM cHapsna. CHapsa Ipu NpPOXOxX-
JEHHUU MOCIEN0BATENbHO Yepe3 JABE KAaTyIIKH NMPOBOJOB C TOKOM BBI3BIBAET M3-
MEHEHHUE UX UHIYKTUBHOCTH, YTO MO3BOJIAET BBIUUCIUTH €TI0 CKOPOCTD.

IIpaBusno 3.Ecim BemecTBa 4YacTed CHCTEMBl MOXXHO MEHATH, TO IJIOXO
yIpaBiasieMO€ IOJE 3aMEHAIOT HAa XOPOIWIO yIPaBiIsieMOe O LENOYKE:

cpasumayuUOrHHOE---MEXAHUUECKOE---MENTIOB0E---MACHUMHOE-~~
dlleKmpudecKoe---9J1eEKmpomMacHUmMHRoOeE.
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OQHOBpEMEHHO 3aMEHSIOT BEILIECTBAa WJIHM BBOJSAT B HUX JoOaBKu, obecme-
YUBAIOIIHNE XOPOIIYI0 MPOBOAUMOCTb DHEPTHH.

[IponeMoHCcTpUpyeM A€MCTBUE 3TOrO MpaBuUia HA NPUMEpPE Pa3BUTHUS ylap-
HBIX MEXaHHU3MOB. B ManorabaputHeix muHomerax (Puc. 21) nust Hakolla Kamcro-
JS UCHOJB3YIOT SHEPTUI0 TPaBUTAIMOHHOTO MOJS, NPEBpAlleHHYI B KHHETHYE-
CKYI0 DHEpPTHI0 Majaloniei mo CTBOJY MHUHBI. B KOHIle majaeHus Kamnclojib, pac-
MOJIOKEHHBI B MHHE HaKalblBAa€TCs HEMOJBUXHBIM OOWKOM, pa3MEIIEHHBIM B
Ka3eHHOM vacTtu cTBosa. [Ipum 3TOM 3apskaHue NPOU3BOAUTCSA C Ayjda CTBOJA.
Jnsga HeGONbMIUX MUHOMETOB TaKasi KOHCTPYKIHUS YJapHOTO MeXaHU3Ma UJealb-
Ha, TaK KakK 3TOT MEXaHH3M COCTOHUT BCEro U3 OJHOW HEMOJIBUNKHOW AeTalu-
Ooiika.

Karcronp

boek

Puc. 21 Y napnslii MEXaHN3M, UCIIOJIB3YIOIUI CHITY TSDKECTH.

Ho B kpynmHokanuOepHBIX MHUHOMETaX 3apskaHUE C NYyJIbHOW yacTu 3a-
TPYAHHUTEIbHO, MOTOMY OHHU 3apsDKAIOTCS C Ka3Hbl, KaK MpPaBUJO, MPH TOpPU-
30HTAJIbHOM IOJIOKEHHMHU CTBOJA. B 3TOM cilydyae MCIOJNB30BaTh 3HEPTUIO Ipa-
BUTALUMHN B KaUE€CTBE MCTOYHUKA DHEPTHUH I pabOTH yIapHOTO MeXaHH3Ma He-
BO3MOJXHO. B TakuxXx MHHOMETax HCHOJB3YIOTCS yAapHble MEXaHU3MBl C MeXa-
HUYECKHUM TMOJIeM CKaToW 6G0eBOM MPYXHUHBI B KAa4eCTBE UCTOYHUKA DHEPTHUH.

Hcmonb30BaHUE TEMIOBOTO MOJS B Ka4YeCTBE MCTOYHHMKA DHEPTHUU JJIs BOC-
MJIaAMEHEHUs MOPOXOBOTO 3apsija pacumpoOCTpaHEHUs HE MOJYYHIH, XOTS TaKue
NOMBITKM UMeNuch. Hanpumep, neiTalnuch nmojaxedb 0€3ruiib30BbIM MaTpPOH, pe3-
KO C)XHMMas BO3JAYX B 3alMaTPOHHOM mpocTpaHcTBe. [IpeccoBaHHBIA MOpoOX mMa-
TPOHA BOCIJIAMEHAJICS 32 CYET MOBBIMIEHUS TeMIepaTyphbl BO3AyXa MPH CKATHUH.

B mymkax Bce Oonbmiee pacmpoCTpaHEHHUE MOJYYalOT OOCTPHUIACH C JJIEK-
TPOKAMCIOJIbHBIM BOCHJAaMEHEHHUEM H3-3a MX HAJAEKHOCTU U OBICTPONEHCTBHS.
Jnsa BocmmaMeHEHUs TakuX OOENMpPUIACOB HUCHONB3yeTcs 3JIeKTpodrHeprus. He-
JOCTAaTKOM TaKOro cnoco0a BOCHJIaMEHEHHS ABISIETCS HEOOXOAUMOCTh HATHUYMS
XOPOIHUX KOHTAKTOB B 3arpsA3HEHHOM OpPYXKHUHU.

DNeKTpoMarHuTHOe "BOCIJIaMeHsmomeecs" YCTPOWCTBO, He TpeOyroumee
HaJIu4Me KOHTAKTOB HMCIOJb30BAaHO B TYpOOpPEaKTHUBHBIX OCKOJOYHO-(PYracHBIX
cHapsagax (TPO®C). B TPODC umenach npoBoJ0OYHAS CIHUpalb sl BOCIaaMe-
HEHWsI, COCJMHECHHAs C OJHOW M3 00OMOTOK TpaHchopmaropa. [Ipyras oOMoTka
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TpaHchopmMmaTopa pacmoJarajach Ha NyCKOBOW HampaBistomeil. Ilpu nonaue
NMEepeMEHHOT0 TOKa Ha ATy OOMOTKY, TOK B030yxmaeTrcs B OoOMOTKe cHapsna,
CIupallb HarpeBaeTcs M BOCIJIAMEHSIET NOPOXOBOM COCTaAaB OCHOBHOIO BOCIHJa-
MEHUTENS ABUTATENS.

B nedatu mosiBuiOCh cooOIIeHNE O BOCHJIAMEHEHUHU MOPOXOBOTrO 3apsjaa B
NyIIKaxX ¢ MOMOIIBIO JIA3€pPHOTO Jy4ya, MOJBOJAUMOrO B CTBOJ MO CBETOBOAY.

Takum o0Opa3oM, Bce PEKOMEHJOBaHHbIE BhIIIE HCTOYHUKH DHEPTUU, KPOME
MarHUTHOW, HCMOJb30BAJIUCh B PaA3IUUYHBIX KOHCTPYKIHUSAX BOCHJIAMEHSIOIIUX
NOpPOX YCTPOMCTB.

IIpn aHanu3e KOHCTPYKIHMHU HA COOTBETCTBUE 3aKOHY DHEPreTUUYECKOUN Mpo-
BOJAMMOCTU PEKOMEHAYETCA OTBETUTH Ha CIEAYIOIIME BOMPOCHI:

- Ectb 11 B TC ckBO3HOU mpoXoa 3HEpruu?

- CymiecTByeT JM XOpolias NpOBOJAUMOCTh d3Hepruu mexay dactamu TC u
OpraHoM ymnpaBJieHUS?

- Kakoe none nyume Bcero npoBoasT Bemectsa B TC?

- MoXHO 1M IpUMEHUTH OoJiee ynpapiasiemoe nojue?

- Kakoe mone nyume Bcero npuMeHuTh A HoBoW yactu TC - umeromeecs
uiau gaposoe?

[TompoOyiiTe Ha OCHOBE 3aKOHAa JPHEPreTHUYECKON MPOBOJAUMOCTU PEIIUTH
npoctyio 3agaudy. [ns oxjaxaeHUs CTBOJIa HAJO0 MNPOKadyaTh OXJAXKIAKIYIO
KHUJAKOCTh B 3a30p MEXJAY pe3epByapoM, OXBaThIBAIOIIUM CTBOJ U HAPYKHOWU
CTE€HKOU cTBOJa. Kakylo 3HEepruio Hajgo UCHOJb30BaTh IJs 3TOTO?

3. 3aKOH COrJJacoOBaHUSI PUTMHUKH YacTeil

POopMYJIIMPOBKA 3aKOHA.

Heobxooumvim ycnosuem npunyunuaivuou pabomocnocoornocmu TC aens-
emcs coenacoganue Uil CO3HAMeNIbHOe PACCO2NACO8AHUEe YACMOmMbl KolebaHull
unu nepuoouUdHOCmMuU pabomsl 6cex yacmet CUCmembl.

Xopomo paboTarT, a, 3HAYUT, U KHU3HECTOCOOHBI TOJIBKO CHCTEMBI, B KO-
TOPBIX BUJ KoNeOaHUU (MM MEePUOAUYHOCTH PaboThl) mMog0OpaH Tak, 4YTO YACTH
CHUCTEMBl HE MEIIAIOT APYT APYTY M HAWJIYy4YUIMM 00pa3oM BBINOJHSAIOT IMOJE3-
HYI0 QYHKIHIO.

[Ipy mpPOEKTHPOBAHHHU CTPEIKOBO-MYMIEYHOTO BOOPYXXEHHUS 3aKOH cCOTJa-
coBaHMs paboOTHl 4yacTei m300pa)xaeTcs B BUAE IMUKJIOTpaMMbl pabOThl aBTOMa-
THUKH. DIEMEHTOM, COTJIacylmHUM paboTy UCIOTHUTEIbHBIX MEXaHU3MOB, SIBJIS-
eTcs, KaK MpaBUIO, BeAyllee 3BEHO aBTOMAaTHUKU, KOTOPOE B HYXHBIE MOMEHTHI
nUKJa paboThl aBTOMAaTUKHU OoOecrmedynBaeT CKBO3HOW MPOXOJ dHEPTUU K UCIIOJI-
HUTEJIbHBIM MEXaHU3MaM.

PasznuuaroT aBa Buaa KolebaHUl - cOOCTBEHHBIC U BBIHYXKJIeHHBIE. YacToTa
COOCTBEHHBIX KOJIeOaHHWI CUCTEMBI ONMpeIeNsieTcsl TOJNbKO BHYTPEHHUMH €€ Xa-
pPaKTepUCTUKAMH, BBIHYXJCHHBIC KOJEeOaHUS TPOUCXONAT TMOA JACHCTBHEM
BHCIIHUX CHJ M YaCTOTOH BO3JCHCTBUS 3TUX CHJI. [Ipu cOJMKEHUHN Y4acTOT c00-
CTBEHHBIX U BBIHYXXJCHHBIX KOJIeOaHUN BO3pacTaeT aMIIUTYJa BBIHYXJICHHBIX
KoJieOaHWH MPU HEM3MEHHOM 3HAYCHUM aMIIJIHUTYIbl BHEUIHEH CHUJIBI M BO3HHUKA-
€T pe30HaHC.

Pe3oHaHC MOXKET OBITHh W MOJIE3HBIM M BPEIHBIM sBIcHUEM. Vcmoib30BaHUE
pe3oHaHca WJW NpEeAOTBpalleHHE €T0 MO3BOJSET YJIYydIIUTh paboTy TeXHUUE-
CKOW CHCTEMBI MPOCTHIM U3MEHEHUEM (HOPMBI, pa3MEepPOB, MAaCCHl KOJEOITIOIHXCSI
9JIEMEHTOB 0€3 BBEJICHUS HOBBIX.
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[Ipu ctpenrbe U3 aBTOMAaTHUYECKOTO OPYXKHUS OUEpPEIsIMHU Ha BCE MEXAaHU3-
MBbl U JI€TAJH OPYXHUS BO3ACUCTBYIOT MEPUOJUUYECKUE CUIBI C YACTOTOW paBHOU
TEMIy CTPeabObl, MO3TOMY I YBEJIMYEHUS >XKUBYUYECTH MEXAHU3MOB OpYXKUS
HEOOXO0JMMO, YTOOB HUKAKUX PE30HAHCHBIX SIBJCHHUNH B OPYXHHM HE BO3HHUKAJIO.
Mexny TeM 3aKOH COTJIaCOBAHUSA PUTMHUKH MHOTJa HapyllaeTcs - €CTh 00pa31bl
OpYXHs, B KOTOPBIX pUTMHUKA "coriacoBaHa" BOo BpegHOM coueTaHuu. Hanpu-
Mep, B mymke 2A42 cobcTBeHHas 4yacTtoTta konebaHuit ctBoma-14-17 rm (a ¢
y4eTOM 3a30pOB B COCJMHEHUHU MEXAY CTBOJOM M KOPOOKOH aBTOMaTHKH elle
MeHbIle) OJIn3Ka K MaKCUMaJbHOMY TeMNy cTpeiabObl npubnusurenbHo 600 BbI-
cTpesoB B MUHYTY -(10 ri), 4To mpuBOAUT K OONBIIUM KOJeOAaHUAM CTBOJA MPHU
cTpenbbe ouepeablo, a, CIEOBAaTEIbHO, K OOJBIIOMY pacCeMBAHUIO CHApSIOB.
I[Ipu cTpenvbe u3 310il mymku ¢ TeMnoMm 200 BeICTpenOB B MHHYTY pacceuBa-
HUE 3HAYUTEJIbHO MEHBIIE.

N3 3ak0Ha cornacoBaHMUs PUTMUKH BBITEKAIOT P NpaBuUI:

1. B TexHH4YeCKOW cucteMe AEHCTBUE CHUJ JAOJIKHO OBITH COTIacOBAHO MU
CO3HATEJIBhHO pPAacCCOTIACOBAaHO C COOCTBEHHOW YacCTOTOW KoJNeOaHWUU U3IeIUs
WU UHCTPYMEHTA.

2. B TC ponxHbl OBITH COTJIACOBAaHBI MIU CO3HATEIBbHO PaccOTIaCOBAaHBI
YacCTOTHl UCIOJb3YEMBIX MOJEH.

Nuorpa nmpu moctaHoBKe paboOTOCTOCOOHBIX 00pa3moB OPYXKHUS C MPOTOJIb-
HBIM OTHOCHUTEJIBHO CTBOJIA JBUXEHHEM BEAYUIETO 3BEHA HAa YCTAHOBKY, UMEIO-
HIYyI0 aMOPTHU3AaTOPHI, OPYXHUE HAYMHAIO JaBaTh 3aJepX KU MpH cTpenbOe. Bri-
SICHHUJIOCh, YTO NPH HEKOTOPBIX BBICTpEJaxX B OYEpeaAU BeAyllee 3BEHO aBTOMa-
TUKH UMEJO CIUIIKOM OOJBIIYIO CKOPOCTb OTKaTa, U 3TO CHUXKAJO XKUBYUYECTh
JeTale, a IpU HEKOTOPBIX BBICTPENIAX - OHO MMEJO CIMIIKOM MajlyK CKOPOCTH
OTKaTa U HE AOXOJUJO 10 3aJHEr0 MOJOXEHUA, C KOTOPOro Ha4MHAallach nojayda
ouepeaHoro mnarpoHa. [I[pudyuHONU 3TOro sABASIACH HECOTJIACOBAHHOCTH JBHXKE-
HUS CaMOTO OPYXHUS OTHOCUTEJIbHO YCTAHOBKHU W JABUKEHHUS BEIYyIIEero 3BEeHa B
opyxuu. COOTBETCTBYIOIIUM NOAO0OPOM XapaKTEPUCTUK MPYXKHUHB aMOPTU3ATO-
POB YCTAaHOBKH 3TO SIBJIEHHE yCTPaHSIETCS.

3. Ecnu nBa nelcTBUS HECOBMECTHUMBI, TO OJHO JEHCTBUE OCYUIECTBISIOT B
naysax JApyroro.

Hanpumep, B peBoasBepHoid nymke HH-30 oxnaxaeHue cTBOJIa MPOU3BO-
JUTCS BIPBICKOM OXJaXJawIel )KUIKOCTU B KaHAJ CTBOJIAa MEXAY BBICTPEIAMHU
NpU IPOMEXKYTOUYHOM MOJOXKEHUHN OapabaHa BO BpeMs €ro moBOpoOTa.

4. JIroOble may3sl B OJHOM JCHCTBHUU JOJIKHBI OBITH 3aNMOJHEHBI IPYTHMH
NEUCTBUIMU.

5. Ecnu tpebyeTcss u3MepaTh XapaKTePUCTUKHU CHUCTEMBbI, U3MEHEHUE KOTO-
pBIX BJHSAET HAa M3MEHEHUE COOCTBEHHBIX KOJNeOaHUU, TO NEHCTBUE BHEUIHETO
MOJISi COTJIACOBBIBAIOT ¢ COOCTBEHHOW YaCTOTOW CHCTEMBI M MO HACTYIJICHUIO
pe3oHaHca CyasT 00 U3MEHEHUSAX KOHTPOJUPYEMBIX XapaKTEPUCTHUK.

B opyXuu m ycTaHOBKax mojJ Hero TpeOyeTcs MOAaBISTh BCE BUIBI PE30-
HaHcOoB. CymecTByeT HECKOIbKO CIIOCOOOB MOJaBICHUS PE30HAHCA:

l. YknoHeHHe OT pe30HaHCAa MyTEeM H3MEHEHUS 4aCTOTHl COOCTBEHHBIX KO-
neOaHUil.

Hanpuwmep, nas paccoriacoBaHus COOCTBEHHON 4acTOTHl KoJdeOaHUM CTBO-
Ja ¥ TeMma CTPeabObl MOXHO:!

a) mepepacnpeaesiuTh Maccy CTBOJa MO €ro JJHHE, HE MEHsS MaccCy CTBO-
na;
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0) BBECTH MNpPOJOJbHBIE pedOpa Ha CTBOJIE, KOTOPHIE yBEJIHYAT €ro XKECT-
KOCTb,

B) 3aKpENUTh NYJIbHYIO HacCTh CTBOJIA.

Tax B BMII-3 nynpHas yacTh cTBosa 30-MM NYHIKU CKPENJIEHA CO CTBOJIOM
100-MM mymKH, YTO YBEJIMYHUJIO KECTKOCTh 30-MM cTBOJa, a 3HAYUT U COOCT-
BEHHYI0 4aCTOTYy €ro KojeOaHUM;

2. Opranuszanus B3aMMOHENTpalIU3alUU ABYX NEHCTBUM.

B opyxuu co cBOOOAHBIM 3aTBOPOM U 3aJHUM IIENTAJOM CYLIECTBYET JIBa
BpeAHBIX (aKkTOpa, NIPUBOIANIUX K KOJEOAHUSAM OPYXKHs NMPHU CTpeabbe U yxXya-
MIAIONIUX KYYHOCTh CTpedabObl. DTO yaap 3aTBOpa B KpailHeM mepeaHeM MNoJjo-
KEHUU U OoybmIas HavalbHas CKOPOCTh OTKaTa 3aTBopa, NpPUBOASAMAs, Kak
NpaBUJIO, K yJapy 3aTBOpa B 3a/JlHEM MOJOKEHUHU.

OpraHuzanus paHHero pa3OUTHsA KalClOJs, KOrJa HakaT 3aTBopa TOPMO-
3UTCS CUJON JaBJIEHUS MOPOXOBBIX I'a30B, MpeaOTBpallaeT yaap B KpallHeM Ie-
pelHeM MOJOXEHUHM U CHHMXXKAaeT HadaJbHYIO0 CKOPOCTH OTKaTa 3aTBOpa, NPEAOT-
Bpamas yaap B KpailHeMm 3anHem nosoxeHuu (Puc. 22).
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Puc. 22. Bzaumomneiitpanausanus BpeaHbsIx (GakTopoB Ha IPUMEPE MCITOIB30BaHUS BHIKATA 3aTBOPA.

3. BBeneHue BTOpOro BHEMIHEro ACHCTBUSA B MPOTHUBO(pA3e K BPEIHOMY.

Jns KOMIEHCAauu ONMPOKUABIBAIOIIET0 OpYyXHE MOMEHTAa, BO3HUKAIOIIETO
Opu BBICTpEJE, Ha JYJbHYIO 4acTh CTBOJAa YCTaHAaBIMBAIOTCS KOMIIEHCATOPHI
ONpoOKHABIBalOMEro MoMeHTa. [TopoxoBeie ra3bl, BHIXOAANIME H3 CTBOJA, BO3-
NeWCTBYIOT Ha HHXHIOI NOBEPXHOCTh KOMIIEHcAaTOpa, co3jaaBas cTaOuiu3u-
pytomuit momeHT (Puc. 23).

PaBHopelicTByO0IIas cuila OT
JIABJICHHSI TOPOXOBBIX Ta30B

ITopoxoBsie {‘ ?
— 1 B
|1 | ]
| hed - ] |
I e
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Puc. 23. Ilone3Hoe HCIIONB30BaHUE OTXOO0B Ha MIPUMEPE AYIHHOTO KOMIICHCATOpa ONPOKHUIBIBAIOIIET0 MOMEHTA.
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B cnopruBHOM NHCTOJNIETE KOHCTPYKUMHM XaWAypoBa KOMIEHCAUus ONpO-
KHJBIBAIOIIEr0 MOMEHTA NPOU3BOIUTCSA OTBOJAMMBIMU BBEPX MOPOXOBBIMM rasa-
MU M3 CpEJHEN YacTu CTBOJIA.

4. CamoHeHTpanu3anus BPEIHOrO0 AECHCTBUSA INyTEM €ro pa3JeIeHUus Ha
JBa, CIBUT OJHOTO U3 HUX MO (pa3e U CTOJIKHOBEHHUE.

Jns mpenoTBpameHus OTCKOKa 3aTBOPHOM paMbl IIOCJIE €€ Ipuxoja B
KpaiiHee mepenHee moJyiokeHue B nyjgemere MG-45 npeagycMOTpeH MPOTUBOOT-
ckok (Puc. 24). OH BBINOJIHEH MO CIEAYIOMIEMY MNPUHIMIY: BHYTPH 3aTBOPHOI
paMbl IOMEIIEHAa Macca ¢ BO3MOXHOCTHIO €€ IepeMEeUeHUs B NPOAOIbBHOM Ha-
npasieHuu. Ha 3aTBOpHYI paMmy BO3A€WCTBYeT BO3BpaTHas npyxuHa. Ilepen
yAapoM B KpalHEM IEpeJHEM INOJOXEHHUHU MPOTHBOOTCKOK HAXOIUTCS y CTCHKH
NOJIOCTU B 3aTBOpHOM pame. Ilocie ygapa 3aTBOpHOW paMbl OHa OTCKAaKHBAaET,
HO TYT € €€ yaapseT NPONOJIKAIIIUNA IBUKEHUE BIepe] NIPOTUBOOTCKOK, IIpe-
JOTBpamas JaJbHEUIINNA OTCKOK 3aTBOPHOU paMBbl.

VHDOTI/I BOOTCKOKa

Puc. 24. Pa3nenenue BpenHoro ¢akTopa Ha JABE YaCTH M UX CTOJKHOBEHHE Ha MpumMepe pado-
ThI IPOTUBOOTCKOKA

5. CaMoONMKBUAANUS BPEAHOTO JACHCTBUS NMYyTEM BBEJACHUS TOMOJTHHUTEIb-
HBIX T'PY30B CO CMEIAIOIIUMCS LHEHTPOM TAKECTH.

HAnsa Toro, 4ToObl mamkoi ynoO6HO U 3PpPEeKTHBHO MOKHO OBIIO HAHECTHU
KOJNIOMHUN yaap, €e LEHTP TAXKECTH JOJKEH HaXOJAHUThCSH OJIM3KO K PYKOSTKE, a
Ui pyOsimero ymapa HeoOXOAMMO, 4TOOBI HMEHTP TSKECTH HAXOMHUICS AJNIEKO
OT PYKOSATKH. [l ycTpaHEHHUs 3TOro NPOTUBOPEUYMs MPEAT0KEHO BHYTPHU pPY-
KOSITKHM M 4acTH KJIUHKA CAeNaTh OTBEPCTUE U YACTUYHO 3aJUTh €ro PTyThIO.

6. JIukBugauusa UCTOYHHUKA BPEJAHOTO NEHCTBUS.

4. 3aK0oH ANHAMHA3AIOUN TEXHUYCCKHUX CUCTEM

PopMyIHpOBKA 3aKOHA.
Kecmxue cucmemsl 0151 NOBbIUEHUS UX IPDEKMUBHOCMU OONHCHBI CMAHO-
BUMBCS OUHAMUYHBIMU, MO eCmb nepexooums K Oonee 2ubkoi, 6vicmpo me-
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HAOWelCca cmpykmype u K pexcumy pabomvl, noocmpausarnujemycs noo usme-
HeHue 6HeulHel cpeobl.

C MoMeHTa cCUHTe3a U Ha nepBbIX 3Tanax pa3Butus TC uMeroT 0OBIYHO Xe-
CTKHE CBSI3W M B HUX OTCYTCTBYIOT MEXaHU3MBI I U3MEHEHUs pexuma paboThl
B 3aBUCHUMOCTHU OT U3MEHEHUSI BHEUIHUX YCJIOBHUH.

Jnd opyXHs U3MEHEHHE BHEUIHUX YCIOBHUU IMPEXKAE BCETO 03HAYACT:

- I3MEHEHHUE XapaKkTepa NnopaxaeMbIX LENEH;

- U3MEHEHHUE pPEeXKUMa CTPEIbOHI;

- U3MEHEHHE TPeOOBAaHUN K OPYXKHUIO IPHU CTpenbOe W NPU TPAHCITOPTUPOB-
KeE.

IIymku, pasmemaemsie Ha Beproaerax, bMII npumenswTcsa ans nopaxe-
HUS KaK OpOHUPOBAHHBIX LeJed, TaK ¥ )XKUBOW CHJIBI MPOTUBHUKA U JPYTUX He-
OpOHHPOBAHHBIX Iejei. B mepBoM cinydae HEOOXOIMMO CTPENsATh OpoHEeOOWi-
HBIMH CHapsJaMH, BO BTOPOM - OCKOJIOYHO-(pyracHsIMH cHapsagamu. Bo Bpems
BTOPOIl MUPOBOW BOWHBI YHHBEPCAJbHOCTh OTHS aBHANMyLIEK MO JIOOBIM BHIAM
nejgei mocTturanach TeM, YTO JIEHTY CHapskKajlHu MOOYEepeHO MmaTpoHaMH ¢ Opo-
HeOOWHBIMU U OCKOJOYHO-(PyTacCHBIMH CHapsiJIaMH, 4TO MOYTH B 2 pa3a CHUXKa-
J10 BO3MOXHYI0 3Q(PEKTUBHOCTH CTPEIbOBl MO KOHKPETHBIM BUJAM I[EJICH.

B coBpeMeHHBIX aBTOMAaTHYECKUX MajokanuOepHbIX nmymkax nias BMII u
BEPTOJIETOB MNPEAYCMOTPEHA BO3MOXXHOCTb NUTAHMUS MNAaTPOHOB M3 JBYX JEHT
(mymku 2A42, 2A72), ogHa U3 KOTOPHIX CHapsxkaeTcs OpoHeOOWHBIMU OOempH-
nacamMu, a JApyras - oCKoJOUYHO-pyracHeiMu. [lymku umMeroT cIBOEHHbIE NATpPO-
HOINOJAKIUE MEXaHU3MBI.

B 3eHUTHON apTUNJIEpPUU AABHO NPUMEHSAIOTCS "AMHaMUYHbIE" CHapsAIbl, B
KOTOPBIX YCTaHaABJIMUBAIOT BpeMs 3aJ€PKKH pa3pbiBa B 3aBUCHUMOCTHU OT JaJIbHO-
CTH O LEJH.

[TynmemMeTsl CyXONYyTHBIX BOWCK NPEUMYIIECTBEHHO BEAYT OTOHb 1O HAa3€M-
HBIM IEJISiM, T'J€ BBICOKUH TEMIl CTpEeNbObl HEe HY)XEH, HO MHOTJa OHU MPUMEHS -
IOTCS U AJS CTPEAbOBl MO 3€HUTHBIM LIE€NSAM, I'/leé HY)KEH BBICOKUI TEMN CTpEib-
Obl. Jlns amamTanuu K 3TUM BUAAM CTpelbObl B mylnemere ZB-53 nmpeaycmoTpe-
HO 2 TeMIa CTpelbObl - BBICOKMM M HU3KWUH, 4YTO JOCTUTAETCS 3a CUET M3MEHe-
HHUsS BEJIMYMHBI X0Ja BEIYILIEro 3BeHa U NMpHUMEHEeHUs1 OypepHOTro ycTpoicTBa C
BBICOKHM KO3((UIMEHTOM BOCCTAHOBJEHHS CKOPOCTH 3aTBOPHOW paMbl Mmocie
yaapa B 3agHeM moaoxeHnuu (Puc. 25).
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Pa3HocTs X010B 3aTBOPHOU pPaMBbl
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Puc. 25. [Ipumep nuHaMU3aluu CUCTEMBI

HM3MeHeHUEe pexumMa CTPeNbObl B 3aBUCUMOCTH OT 00€BO 0OCTAaHOBKH Ipe-
JYCMOTPEHO B MUCTOJIETax-MyJieMeTax, aBToMaTax, py4HbIX NyJeMeTax U aBTO-
MaTHYeCKUX NyHKax. B HUX mpeaycMOTpeHO BeJAeHUE OJMHOYHON, aBTOMAaTH-
YeCcKOoi cTpedabObl W CTpenbObl odepensiMH (PUKCHUPOBAHHOW MIMHB. B mymike
2A42 umeeTcss YCTPOWCTBO A U3MEHEHUS TeMIa CTPEIbOBI.

B 0GoeBoii 00CTaHOBKE OpYyXHE JTOJKHO OOECmedyuBaTh IPTOHOMHYECKOE
yn00CTBO CTpenbObl, a IpU TPAHCHOPTUPOBKE OHO JOJIKHO OBITH KakK MOXHO
6onee kommakTHBIM (Puc. 26).
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Puc. 26. Ilpumep nunamuzauuu. [Hucroner-mynemer I111-90 B cnoxeHHOM U pa3ioKEHHOM BUJE.

MO)KHO BBIJACIIUTH CJ'IGIIYIOHII/IG BUABI JUHaAMHU3aAaIllUN.

1. luHamMu3anus d3JI€MEHTOB CHUCTEMBI.

JAunaMu3zanusga HauMHAETCSA C pa3/ie€leHHUs KECTKOro 3JIeMEeHTa Ha JABE map-
HI/IpHO COCOHMHCHHBIC YaCTHU, a4 JAaJIBIIC pa3BI/ITI/Ie UOCT IO JIUHHUU:
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00UH WAPHUP — MHO20 WAPHUPOE — 2UOKOe 8ewecmeo — HUOKOCMb —
2az — noie.

[IpumepoM mepexona OT )KECTKOH CHCTEMBI K THOKON cucTeMe CO MHOTHUMHU
HIapHUPAMHU MOJKET CIYXUTh 3BOJIOLHS IMUCTOJETOB-NYJEMETOB, HM3JI0XKEHHAas

Bo BBeneHnuu (Puc.27).
an
Fé:l

| —

Kectkuit npukian
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-
CxaHOM KECTKUM NMPUKIIAL (OJIUH IIAPHUD)
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CkaiHOM KECTKUM MPUKIIAL (JBa IIapHUpPa)

=—r——

Br1aBmKHOM THOKMI IPUKIIAL.
Puc. 27. [lpumep nuHaMu3aluy PUKIIAA.

JApyrumMm npuMepoM MOXET CIHYXUTh AMHamMu3auus Oy(epHBIX yCTpPOHCTB.
Kak nmpaBuio, B KOHIIE OTKaTa 3aTBOpPHAas paMa yJaapsAeTcs B 3aJHIOI XKECTKYIO
CTEHKY KOPOOKM aBTOMAaTHUKHU, YTO BBIHYXXJAE€T JOMOJHUTEIbHO YNPOUYHITH IO-
cienHow. [lnsg cMArdyeHus yjapa CTald HMCIOJb30BaTh NpYyXHHHBIE Oydepsl,
3aTe€M NOSBUIMCH TMAPABINYECKHE OTKATHBIE yCTPOWCTBA, YMEHBINAKIUE CKO-
poOCTh NpHUXOJa MOJABHUKHBIX YacTel B 3aaHee nojoxeHue. Hanpumep, oTkaTtHu-
KM BO BCEX KpyHHOKanuOepHbIX NmymKkax uiu B rpaHaromere AI'C-17. U, Hako-
HEll, MOSBUJIOCHh MHEBMaTH4Yeckoe OydepHoe ycTpoicTBo B mymke AM-23. B
HeM (yHKIUU OypepHON MpyX HMHBI BHINOJHIET NOPOXOBOM ra3, OTBOAUMBIN M3
KaHana cTtBoJya. [IpeumyniecTBoM Takoro 0ydepHOro ycTpoiicTBa sSBISIOTCS BbI-
COKHe KOA(PPHUIUEHT BOCCTAHOBIEHHS CKOPOCTH M HAJEKHOCTh.
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2. JluHaMu3a U UCIOJb3YEMbBIX MOJICH.
JAuHaMu3zanus mojed oCymecTBISAETCS MO CleAYymeld TuHUH:

NOCMOAHHOE — UMNYIbCHOE — NnepemMeHHoe — cepus KoiebaHuu — nepe-
MeHHOe noje ¢ u3mMeHeHuem dyacmomsi, hazvl, amMniumyovl, Gopmsl KoiebaHUl
— nepemeHHOe Noje C UCNONb308AHUEM PUUYUECKUX, XUMUYECKUX dIPpekmos —
HeJlUuHeuHoe nojie ¢ NPOCMPAHCMBEHHOU CMPYKMYPOU.

3. Aunamuzanus QyHKIIUN U mapaMeTPOB TEXHUYECKON CHCTEMBI.

Paszputue upetr or oAHOQYHKIMOHAIBbHBIX CHUCTEM C HEHM3MEHHBIMH Mapa-
MeTpaMyd K MHOTO(GYHKUMOHAJIBHBIM C HU3MEHSAIOMUMHUCSA napameTpaMu. OCHOB-
Hbl€ HalpaBJE€HUSA AUHAMHU3alUUU QYHKIHUA U mapaMeTpOB:

- ucnonb3oBanue TC co cMeHHBIMU pabOYMMHU OpraHaMu, UIH APYTUMHU
MEXaHU3MaMHU;

- U3MEHEHHE MmapaMeTpoB pabouero opraHa moja JIeHCTBUEM IMOJIs BMJIOTH
10 cMeHbl QYHKIUM (IpuMep: cBapKa-pe3ka).

B nacrtosmee BpeMsa Ha BoopyxkeHuu ABcTpuu umeercs cucrtema AUG co
CMEHHBIMHU CTBOJIAMH, KOTOpPasi B 3aBUCHUMOCTU OT JJMUHBI U Macchl CTBOJa MO-
XKeT ObITh YKOMIIJIEKTOBaHAa KaK MUCTOJET-MYyJIeMeT, aBTOMaTHYECKasi BUHTOBKA,
PYYHOU IIyJIEMET.

CoBpeMeHHbIE MUCTOJETH MPOEKTUPYIOTCS TaK, YTOOBl MOCJIE 3aMEHBl MHU-
HUMAJIbHOTO KOJHYECTBa JeTajleld, OHU MOTJIH OBl HMCHOIB30BaTh pa3jHUYHbBIC
JaXke 1Mo KajauOpy MaTpOHHI.

[TonbITKM TUHAMU3UPOBATH B 3TOM HANpaBJIEHUU HEABTOMATUYECKYIO BHUH-
TOBKY MNpEANPUHHUMANUCH yXE€ C Hayalla Beka. B BHUHTOBKY BMECTO 3aTBOpa
BCTaBJIANIOCh NPUCMOCOONEHUE IJ CTPeiabObl odepeasMU NHUCTOJETHBIMU Ta-
TpoHaMu. TakuM oO6pa3oM, B OJJHOM OPYXHH CTPEMHUIUCH OOBEIUHUTH BUHTOB-
Ky U MUCTOJET-NyJEMET.

4. luHamMu3anus yOpaBJIsSIeMOCTH TEXHUYECKOH CHCTEMBI.

Pa3zBuTHe TEXHHUUYECKHX CHCTEM HMIET OT HEYNpPAaBISEMbIX K yHpaBJIsiEeMbIM
U jainee K caMmoymnpaBiaseMbIiM. lIpuw 3ToM mporpamMmbl paboOTBHl TEXHHYECKHUX
CHCTEM HM3MEHSIOTCS OT JKECTKHX, 3aJaHHBIX CaMOH KOHCTPYKIHEH CHUCTEMBI, K
TC co cMEHHBIMHU NpOTpaMMaMH U Jajiee K CaMONpPOrpaMMUPYEMbIM, CaM000y-
YA HUMCH.

Ecnu panpme ynpaBieHHE apTUIIEPUNCKHUMU CHCTEMaMHU OCYIECTBISIIOCH
pacdyeToM, COCTOSAIINM M3 HECKOJBKHUX OOWIIOB, TO TeNeph CYIECTBYIOT 3€HUT-
HbIC PaKETHO-NYyIIECYHbIC MPOTUBOPAKETHBIE KOMIIEKeH (HampuMep «KamTany),
KOTOpBIE€ BBIMOJHAIOT (QYHKIHIO 3alMUTH Kopabiel OT MpPOTHUBOKOpaOeabHBIX
pakeT 0e3 ydacTus yeidoBeKa B 3ToM mporecce. CucrteMa ynpaBiIeHHUs] KOMIIJIEK-
COM caMa BBIMOJHSACT cleaymnue QyHKIUM:

- oOHapy)XeHUe eH;

- ompejaesieHUEe BUA LEJIH, BHIOOp MEePBOOUYEPEAHON 1€,

- pemieHUe 3aJa4yd BCTPEYH CHapsAda ¢ LEJbI0 M BHIOOP HEOOXOQMMOTO yII-
peXKICHHUS;

- OTKPBITHE CTPENIBOHI;

- OKOHYaHUE CTpesbObl B ciaydae nmonananusg. [lomaganue pukcupyercs mo
pPE3KOMY M3MEHEHHUIO XapaKTEPUCTUK TPACKTOPUU IIEIH.
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5. 3akon YBECIUICHUA CTCNECHN BEMMOJBHOCTH CUCTEMBI

DopMyaHpPOBKA 3aKOHA.

Pazeumue mexuuueckux cucmem uodem 6 HANPABIEHUU yEelUYEHU cmene-
HU 6€NOJbHOCMU: HEBENOdbHble CUCHEeMbl CMPEeMAMC CMmamsb 6enoibHbIMU, A 8
6eNONIbHbIX CUCmeMax paszgumue uoem nymem ygeiudeHus YUcia Cesa3etl mMexncoy
leMeHmamu, yeeauyenus Koiuiecmea nooCcucme.

3aKOH cHpaBeAJMB AJS MepUoJla pa3BepTHIBAHUSA TEXHUYECKUX CHCTEM, TO
€CTh AN Mepuona, Korga JJisg NpUJaHUS CUCTEME HOBBIX CBOWUCTB (AN yBeJH-
YeHUS TIaBHOW MOJIe3HOW (PYHKIMHU CUCTEMBI) B HEE BBOJHTCS HOBas MOJCHC-
TeMa.

TexHUUYecKHE CHCTEMBbl BO3HUKAIOT B OCHOBHOM Tak. [losBuBmIasca mo-
TpeOHOCTh oOecrmeynBaeTCs CHavajla MpoCcThIM "BemojaeM'": uzaenue, oopabdbaTsl-
BalOllEe €ro opyJaue Tpyaa MIIOC cujia U pa3yMm dyenoBeka. Ho npu pyHKuuoHu-
pPOBaHMM TAaKOTO0 BENOJs NOCTENEHHO BBIABISAIOTCSA €ro HEAOCTAaTKHU, a TaKke
HOBBbI€ NMOTPEOHOCTH B YBEJIMYEHUU NOJe3HOW PyHKkuuu, B Hagerenuu TC Ho-
BBIMU TMOJE3HBIMH (YHKLUSAMH, BCE B OOJbIIEH CTENEHU YyCTPAHAIOMIMMHU yua-
crue venoBeka B pabore TC, B ycTpaHeHUH MOOOYHBIX BPEAHBIX QYHKIUN HIH
CBOHCTB. OTH NOTPEOHOCTH NOOYEPENHO BOIJIOWAITCSA B JONOJHUTEIbHBIE
HOJCUCTEMBI, Y KOTOPBIX B CBOIO OYEpEb BBIABIAIOTCS HEAOCTATKU U T.J.

Kak mpaBuno, pa3BeprTeiBaeTcs (yCHOXHSAETCs) Ta 4acTh BEMOJs, KOTOopas
UCMBITHIBA€T HauMOOJbIINE 3aTPYAHCHHUS INPH BBHINOJHEHUHW TIABHOW (QYHKIHUH
cucteMbl. Bcs umctopus pa3BUTUS BUHTOBKM 3TO - NpUMeEp JeHCTBUS 3aKOHA
yBEJIUUYEHHUs CTENEeHU BeNnoJbHOCTU. IlepBrle KpeMHEBBIE PYXKbS COCTOSIU H3
CTBOJIA, JIOKU ¥ YJapHO-CIyCKOBOTrOo MexaHu3Ma. Ho oHM mMenu Malyio CKOpoO-
CTPENBHOCTh U B OnnxHEM 0010 OblIM Oecmoie3Hbl. [1093TOMYy meXoTHBIE BOMCcKa
TOIO BPEMEHHU COCTOSIJIM U3 CTPEIKOB, MOpPaXxaBHIMX NPOTHUBHUKA Ha paccTos-
HUU 10 300 maroB M NMKEWIIMKOB, BOOPYXEHHBIX MUKAMHU U APYTUM XOJOJHBIM
opyxueM s BeaeHus OnamxHero 60s. C MOsABIEHUEM IITHIKA - JOMOJHUTEIb-
HOW MOJCHCTEMBI, KOTOPBIH CHadala BCTABJAJICA B JAYJIbHYIO 4acTh CTBOJA, PYy-
Kbe U B OJIMKHEM OO0 CTalo TPO3HBIM OPYKHUEM.

Jlns yBeJnMYeHUs HaAEXKHOCTH BOCIJIaMEHEHHMsS NOpoXa B CTBOJE CTalHu
UCIIOJIb30BAaTh Kamncioib. BenmonpHble GpopMynasl paboThl KPEMHEBOTO YAAapHOTO
MexaHusMma (Puc. 28.) u kancroabHOTO UMEIOT BU:

Kpemens

IInactuna

/

AN

b

Kypoxk 3aTpaBOYHOE OTBEPCTHE

ITopox
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Puc. 28. KpeMHeBbIl yIapHBIA MEXAHU3M U €TI0 BENOJIbHAS MOJEJb.

Myy ! Mxum

SN N

B

BenonbHas MoJenp KancCloOJbHOTO YAIAPHOTO MEXaHU3MA.

O0o3HaUYeHHU:

Bk - xypok, Bny - nmnactuna, Brop - mopox, Ilyg -kuHeTHueckas dHeprus
yaapa kKypka, Iltgnn - temnosoe moise, Byjc - BemecTBo yaapHOro cocTasa,
I[Ixym - PHEpruga XUMHUYECKUX CBA3EH yIapHOTO cocTaBa, Bras- ONpoayKkThl pas-
JOKEHHUS yIapHOTO COCTaBa.

B sToM mpuMepe BemecTBO pa3BepPTHIBAETCS B CaMOCTOSTENbHBIN BENOJb,
KOTOPBIN BBIJICTICH MYHKTUPOM.

JAnst Toro 4To0B CTAOMIU3UPOBATH MPOJOJTOBATYIO MYJII0 HAa TPAaCKTOPHUHU
el mpuarwT BpanlaTelbHOE JABHXEHHE, C MOMOIIbK BUHTOBBIX Hape3oB. Be-
noJnbHBIE POPMYIBl B3aUMOJIEUCTBHS MyJW W CTBOJIAa B HAPE3HOM U TIaIKOCT-
BOJIBHOM OPYXXUHU UMEIOT BHUI:

Ilcsn Ilcsn
Bers Bers Bers Bers
IIceBP
I'magkuii cTBOI Hapcesnon crBon

rae Bers - ctBos, By - nmyns, Ilcgn - mojie ¢BsI3M CTBOJIAa U NMYyJU, HallpaB-
JSA0Mee MOCIEIHIOK IPHU €€ NMOCTYyNaTeIbHOM JABUXEHHUH, [ICBBp - mose cBA3H
CTBOJIA U NyJIM, IPUAAIOIIEE NTyJIe BpallEHHE.

B nanHOM mpumepe COBEPHIEHCTBOBAHME HMAET B HAaNPAaBIEHUM Pa3BEPThHI-
BaHMA CBs3€il B BemoJyie ¢ 00pa3oBaHUEM JBOWHOTO BEIMOJIS.

Jng mOBBIIIEHUS CKOPOCTPEIbHOCTHU NYJbHO3apAIHBIX PYXKeill cTBOJ HE0O-
XOAUMO OBIJO A€daTh KOPOTKUM, @ YTOOBl MOBBICUTH JAJIBHOCTbh CTPENbOBI, yBeE-
AUYMBasg HayaJlbHYI CKOPOCTb MYyJH, U yAOOCTBO pYyXbs B WITHIKOBOM 00I0,
CTBOJI HEOOXOIMMO JenaTh JJIMHHBIM. [l pa3pemeHus 3TOT0 HPOTUBOPEUYHS
CTBOJ OBbLI pa3BepHYT B CaMOCTOSTEIbHBIH BEMOJb, TO €CTh OT CTBOJAa Oblia
OTCOEJAMHEHA 3aJHss CTEHKa, KoTopas 3aTeM npeoOpa3oBajach B 3aTBOp. Takue
CHUCTEMBI 3apsAXaluch ¢ Ka36HHOW 4acTH, a 3aTEM 3aKpbIBAJICA M 3alUpalcs 3a-
TBOp. BenonbHas popmyna B fanHoM cinyuyae umeet Bua (Puc. 29):
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JlynbHO3apsiiHOE PYyXKbe Ka3Ho3apsaHoe pyxbe

Ilcr

/ \
Bcrs ::> Bcrs B3aTs

Puc. 29.

Ha puc. 29 o6o3Hauensi: Berg - ¢cTBOIM, B3saTp - 3aTBOp, Ilcp - mone cBsA3u
CTBOJIAa U 3aTBOpa NpPU 3allUPAHUMU.

[Ipu mepexoae K Ka3HO3apsAAHOMY OPYXHIO OblJa MOBBIIIEHA CKOPOCTPEIIb-
HOCTbh 3a CUET:

a) MEHBUIETO NYTH 3apsAAa U NYJIH NPHU JOCHIIAHUU B CTBOJI;

0) MCYE3HOBEHHUS HEOOXOIMMOCTH pa3pbhiBaTh OyMaXHBIH MEIIOYEK C TO-
pPOXOM M myJeHl Aas 3aChIIKM NOpOXa B CTBOJ U M3TOTOBJEHHUS M3 MYCTOTO Me-
NI0YKa MblXkKa, TaK Kak npobiemMa oOTOpaluu 3a30pa MEXAYy CTBOJIOM U MyJied B
Ka3HO3apsAHOM OPYXHHU pelieHa noadopoM UX AUAMETPOB.

Ho OymaxxHbI Memouek, o0ObeAUHSIBIINN MOPOX U MYJNI0 B MPOLECCE BBI-
CTpeJia U3 Ka3HO3apsAJAHOTO OPYXHsS HE MOT MPEAOTBPATUTH NIPOPHIBA MOPOXOBO-
ro ra3a MexJay 3aTBOPOM U CTBOJOM, UTO SBISJIOCH OONBIIUM HEAOCTATKOM.

OTy mnpobiieMy pemuiu, BBEAsS METATJIUYECKYIO THIb3y, O0bEAUHSABIIYIO
Kalncioiab, nopox W nyno. C TOYKM 3peHUs] 3aKOHA YBEJIHWYEHHS BEMOJBbHOCTHU
rujab3a MOSBHUJIACh B PE3YyJbTAaTe€ MOBTOPHOTO pa3BepThIBAaHUS BemecTBa "cTBON"
B caMoCTOsATeNbHBIH Benosb (Puc. 30):

Puc. 30.

Ha puc. 30 o6Go3HaueHsl Berp - CTBON Ka3zHO3apsaIHOTO PYXbsi, Berp -
CTBOJ AYJbHO3APAIHOTO PYXbsi, Br - runs3a, Ilcpg - mone cBI3U MEXAY CTBOJOM
M HAaXOOSAIIEeHWCsT B HEM THIB3E.
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C BBeJ€HUEM YHUTApHBIX NaTPOHOB chopMHupoOBaicsa OOJIHK OJHO3APAIHOM
BUHTOBKHM. B Hell OblIM pelmeHb BONPOCH CKOPOCTU Iepe3apsiKaHUSA 3a CUeT
IPUMEHEHHUS YHUTAPHOIO NAaTPOHA W 3apsAKaHMUs C Ka3HbI, JaJbHOCTU U METKO-
CTH CTPEdbOBl 3a CUET NPUMEHEHHUs CTa0MIM3UPYyEeMOW BpalleHHEM IMPOJO0JITO-
BAaTOW NyJHu ¢ OOJbIION MOMEpPEUYHON HArpys3koil, a Take 3a CUET UCKIIOUYEHUS
IPOpBIBA MOPOXOBBIX Ira30B MEXAY NyJeld U cTBOJOM. T.e. menu, KOTOpbIe CTa-
BUJIN mepe] co00i opyXKEWHUKHU TOTO BpEMEHHU ObIIM B OCHOBHOM JOCTUTHYTHI.

Ho ¢ BBeneHueM 3apsikaHUs C Ka3Hbl U YHUTAPHOIO MAaTpOHA CTPEIOK AOJI-
KE€H OBl BHIMOJHATH 3HAUYUTEIbHO OOJbIIEE YUCIO NEHCTBUHU NpuU mepe3apsxka-
HUHU OPYXHs, a UMEHHO:

] - oTnepeTs KaHaNI CTBOJA;

2 - OTKpBITH KaHaJl CTBOJA;

3 - u3BJEYb CTPENSAHYIO I'MJIb3Yy U3 NATPOHHHUKA;

4 - yIanuTh TUIB3Yy U3 OPYXKHS;

5 - BCTaBUTh HOBBIM NaTPOH B OPYXKHUE;

6 - nocinaTh NaTpPOH B KaHaJ CTBOJIA;

7 - 3aKpBITh KaHaJ CTBOJIA 3aTBOPOM.

8 - 3amepeTh KaHall CTBOJIa, 00eCneYuB HEMOABUKHOCTh 3aTBOpA MPHU BHI-
cTpeie;

9 - B3BECTH yAapHBIH MEXAHU3M.

B cBsA3M ¢ 3THUM cCleAyHOUIIUM NPUOPUTETHBIM HANPAaBIECHUEM B COBEpPUICH-
CTBOBAHMHU BUHTOBKHU SBHUJIOCH OCBOOOXKJAEHHUE CTpPEIKa OT BO3MOYKHO OOJBIIETO
yuciaa QyHKIUH NpU nepes3apsKaHUU OpY’KUs BBEJAEHHEM JOMOJIHUTEIbHBIX Me-
XaHU3MOB, BHINOJHAOUIUMU 3TH QyHKIIMU ObIcTpee U HaJe)KHEEe YeJTOBEKa.

CHavana GOJIBIIYIO YaCTh ONMEpaUid C MATPOHOM CTPEJOK BBIMOJHSJI HEMO-
CPEACTBEHHO PYKOMW, 3aT€M MOSBUIHNCH MEXaHU3MBI-IIOACUCTEMBI, OTPaXarIlinue
CTpPENSHYIO THJIb3Yy, AOCHUIAIOIINE BIOXKEHHBIH B CTBOJbHYIO KOPOOKY MaTpOH B
NaTPOHHUK, MarasuHbl, aBTOMaTUYECKU MOJAIONIME NMaTPOH Ha JUHHUIO AOChIIa-
HUS, MEXaHU3MBbl, B3BOASAIIME KYPOK WJIH yAApPHHUK IPHU OTKPBIBAHUM 3aTBOpPA H
T.1. IIpn orpaGoTke 3TUX MEXaHM3MOB BBISICHUJIOCH, YTO Hauboysee NpocTo OHU
MOTYT OBITh CKOMIIOHOBAaHBI NpPH MNPOJOJbHOCKOJB3ALIEM 3aTBOpE, 3amupalo-
HIMMCS IOBOPOTOM BOKPYT CBOEH INPOJOJBHON OCH.

Tak chopmupoBancs CTPYKTYPHBIH OOJIMK HEAaBTOMAaTUYCCKOW Mara3mHHOU
BUHTOBKHM, IJ€ BCE OINEPAlHU IO IEpe3apsi)KaHUIO BBIMOJHAIUCE COOTBETCT-
BYIOUIMMH MCIOJHUTEIbHBIMM MEXaHU3MaMHU, a HUCTOYHUKOM DJHEPTUHU IS UX
pabGoTel ObIa cuia cTpesiika. 3aKOHUYHUICS BTOPOM 3Tam COBEPIIEHCTBOBAHUS
BUHTOBOK M HA4aJiCsi TPETHUM - CO3AAaHUE CaAMO3apsAIHBIX BUHTOBOK.

6. 3aK0H HEPABHOMEPHOCTH PA3BUTHUSA MOJACUCTEM

DopMyaMpOBKA 3aKOHA.

Pazeumue uacmeii cucmemvl uoem HepasHoOMepHO: YeM CLONCHee cucmema,
mem HepasHOMepHee pa3eumue ee 4acmei.

HepaBHOMEpPHOCTH pa3BUTHUSA MOJACHUCTEM SBJAETCS NPUYUHONW BO3HUKHOBE-
HUSI TeXHUYECKUX U (U3NUecKkuX npotuBopeuuil. U3menenue ognoit yactu TC
JUIs. TOBBIIEHUS PYHKIIMOHAIBbHBIX BO3MoxHocTeid TC B menoM mpuUBOIHUT, Kak
NpaBUIIO, K YXYAUICHUIO YCIOBHUA pabOTHl MM XapaKTEPUCTUK APYTUX MOJICHC-
TEM.

Hanpumep, nepexoa k 6e31bIMHOMY NMOPOXY MO3BOJHMJI 3HAUYUTEIbHO yBE-
JUYUTh HayallbHYK CKOPOCTh MYJH, B pE€3yJbTAaTE YEro MOSBUIACH BO3MOXK-
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HOCTh YMEHBIIHUTHh KaduOp U BEC MyJiH, 0OJIETUYUTHh OPYXKHE, HO CBHUHIIOBAS MYyJid
NpEeXXHEero TUMa NPH HOBOW OaIMCTUKE CpbIBajlach ¢ Haape30B, pe3ko aedop-
MUpPOBaJach U Jla)xe MiIaBUIACh BO BpeMs BBICTpeEa.

3aKkoH cnpaBeaIuB Ha BceM mnpoTskeHuu pa3Butusa TC. B nmepuon ycnox-
Henuss TC, BO3HHMKAIONME M3-32 HEPABHOMEPHOCTHU Pa3BUTHUSA MOJACHUCTEM IMPO-
TUBOPEUYUS pa3pemarnTcs NMyTEeM CO3JaHUS HOBBIX MOJIE3HO-(PYHKIIMOHAIbHBIX
NOJNCUCTEM, U CHUCTEMa NOCTOSHHO oOpacTaeT MHOMXECTBOM IMOJCUCTEM, €€
GYHKIIMOHAJIbHBIE BO3MOXKHOCTH PACIIUPSAIOTCS.

[Ipu mepexone K aBTOMAaTUYECKOMY PYYHOMY CTPEIKOBOMY OPYKHIO BO3-
HUKJIa HEOOXOOUMOCTh B obOecrmeueHun 0e30mMacHOCTU oOpameHus ¢ HuM. Jlus
3TOTO OB BBEIEHBI HOBbIE MOJCHUCTEMBI-IPEIOXPAHUTENHN OT CIAYYallHOTO BBI-
CTpeJia U OT BBICTpEJia IPHU HE MOJHOCTHIO 3alE€pTOM KaHajle CTBOJA.

B mepuon cBepThiBaHUS (YNPOIIEHHUSA) TEXHUUYECKOW CUCTEMBI pa3pelrarT-
Cs MyTEM HCUYE3HOBEHHUS MOJCHUCTEM, MpUYeM UX QYHKIUU MEePEeaAIOTCS COCEJ-
HUM NOJCHUCTEMAaM HUJIU UX 3aMeHseT "yMHOe" BEUEeCTBO.

Hanpumep, ¢ TOYKM 3peHHUs 3alupaHuUs KaHajla CTBOJIa NpPU BHICTpEIe,
"yMHBIM" BEIIECTBOM SIBIsieTCSA CBOOOMHBIN 3aTBOp. OH MCHONB3YyeT CBOIO Mac-
Cy Ul MPEeIOTBpAIICHUS HEAOMYCTUMO OOJBIIOTO BHIXOJa THJIb3bl M3 MAaTPOH-
HUKa npu BeicTpene. [loTpeOHOCTh B cenUanbHBIX MEXaHU3MaX KaK MPHU KECT-
KOM 3alHUpaHUU OTCYTCTBYET.

HepaBHOMEpHOCTH, B Pa3BUTHH MOJCUCTEM BO3HHUKAET CIEAYHOIIUM oOpa-
30M:

- BO3HUKAET MOTPEOHOCTh B YBEJIUUYECHUU TIaBHOU (PYHKLIUU CUCTEMBI (Ha-
npumep, TpeOyeTcss MOBBICHUTHh TEMN CTPENbObl aBUAMYIIKH);

- IS YBEIUYCHUS TJIaBHOW (QyHKIUU TpeOyeTcs yCHIUTH (BBIJACIHUTH) Ka-
KOe-TH0O0 CBOMCTBO 3JIEMEHTAa CHUCTEMBI - 3TO HAYaJlo CIeIMaIu3aluu dJIEeMECH-
ta. (Hanpumep, TpebyeTcs yMEHBIIUTH BpeMs ABHKEHUS 3aTBOPHOW paMbl MpHU
OTPAaHUYECHHUHU HAa BEIUYHHY €€ CKOPOCTH 32 CUET YMEHBIIECHHS XO0Jla 3aTBOPHOU
pambl);

- MpU yCUJIECHHH OJHUX CBOWCTB 3JEMEHTA HapyllaeTCs B3aMMOJEHCTBUE
(cormacoBaHHOCTH) C APYTUMH dJIEMEHTAMH, BO3SHUKAET TEXHHUUYECKOE MPOTHUBO-
peuue. (Hampumep, mpu nnumHe Xozxa 3aTBOPHOM pamMbl M 3aTBOpa, MEHbUICH,
yeM JJMHA TNaTpoHa, MOCJEIHUU HENb3s JAOCIaTh B MAaTPOHHUK MPOAOJIbHBIM
JIBUKEHUEM 3aTBOpa);

- IPOTHBOpEUYUE pa3pemaeTcs MOSABIECHUEM HOBBIX MOJEil, BEIEeCTB, MOJ-
CHUCTEM, Y€M JOCTHUTaeTCs HOBBIM YPOBEHb COTJIACOBAHUA MEXJY 3JIEMEHTAMHU.

Hanpumep, npoTtuBopedne pa3pemaercs Ui BBEACHHUEM HOBOUW MOJCHUCTE-
MBI - TTOJlaBaTesA-U3BJIEeKaTeNsl C TpeOyeMbIM XOJ0M, YTO peajru30BaHO B MyJie-
meTe Al12,7, aBuanymke AM-23 (Puc. 31), unu BBeA€HUEM AOMOIHUTEIBHOTO
IBUXKEHHUS CTBOJA Bnepen, kak B nynemere Casuna-Hoposa (Puc. 32).

JnuHa natpoHa

A
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A
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Xon 34TBOpa MCHbIIC, UEM JJIMHA MATPOHA, ITIO3TOMY NOCBUIAHUC MTATPOHA HEBO3MOXKHO.

Bgenena HoBas mojacHUcTEMA - OJIaBaTEIb-U3BJICKATEIID

Puc. 31. [Ipumep BBeieHUsI HOBOM MOJICUCTEMBI — [T01aBaTENA-U3BIEKaTeNs B mymike AM-23.

VCTB.
LLLLLLLL > L
V3aTB.
—
Orecrepun

Puc. 32. Tlpumep pa3Butus cBA3€i MEXAY EMEHTaMU CUCTEMBI CTBOJIOM U 3aTBOPHOM paMoil
B mysiemere CaBuHa-Hoposa.

NHorna B nponecce coBepuieHcTBoBaHUA TC HEKOTOpPbIE MOJCHUCTEMBI 10C-
TUTAIOT NpeJesia CBOEro Pa3BUTHUS U CAEPKUBAIOT PA3BUTHE CUCTEMBI B LIEJIOM.

CymecTBYIOT CcXeMbl aBTOMAaTUKH OJHOCTBOJBHOTO OpYXHUS, HAaNpHUMEp,
pPEBOJBBEPHBIE CHUCTEMBI, MO3BOJAIOIINE MOJYYUTh TEMI CTpeabObl 2-3,5 TEHIC.
BBICTPEJNIOB B MUHYTY. OJHAaKO JJId HCHOJb3YEMBIX PEXKHUMOB CTPEIbOBl B 3TOM
clydae XUBYUECTb MoAcHcTeMBI "cTBOa" HemomycTuMo cHuxaercs. [IpuszHano,
YTO MPU MPUHATHIX MaTepualax, U3 KOTOPbIX U3TOTOBJIAIOTCSA CTBOJBI, U PEXKU-
Max CTpenabOBl I OOECHEeUYEeHHs] MPUEMIEMON XHBYUYECTH TEMIT CTPpelbOBl HeE
noyixkeH npebimaTth 1500-1800 BoICTPEIOB B MUHYTY.

[TosTOMY BBIHYXJEHBI OBIJIM MEPEHTH K MHOTOCTBOJBHBIM CXE€MaM aBTOMa-
Tuku. OnHaKo mpu TeMmmne cTpeabObl 9-10 ThIC. BRICTPENIOB B MUHYTY, B MHOTO-
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CTBOJIBHBIX CHCTEMaXx yXe€ Apyras MoJCHCTEMa - NaTPOHHAS JIEHTAa UCUEPIBIBACT
pe3epBBl cBOETO pa3BUTHA. [103TOMY BBIHYXIEHBI OBIIM HmepeldTH K Oe33BeHbE-
BOMY MHUTAHUIO, B KOTOPOM MaTPOHBI MONAKOTCSA HE M3 JCHTHI, a U3 CIENUATbHO-
ro 6apabaHa.

7. 3aK0H mepexoaa ¢ MAKPO- HA MUKPOYPOBEeHb

DopMyaHpPOBKA 3aKOHA.

Pazeumue pabouux opeanoé uoem cHavaia na Maxkpo- a 3amem HA MUKPO-
ypoene. To ecmb 6mecmo Konec, 6anoe, pe3yos, 00AICHbL pabomams MOJIEKYIbL,
amombvl, UOHbl, 1eKMPOHbl (U M.0.), KOmopvle 1e2K0 YNPAGAAIOmMCca NOAAMU C
NOMOWbIO PU3UKO-XUMUYECKUX dPPekmos.

3aKOH neHCcTBYeT Ha Bcel JuHUM pa3Butus TC. BeineneHsl Tpu Hampasiie-
HUS MEpPEXO0/ia C MAKPO- HA MUKPOYPOBEHbD:

- YBEIMYCHHUE CTCMECHU IpOOJCHHsS BemecTBa U OOBEIAMHEHHE IPOOHBIX
4YacTe B HOBYIO CHCTEMY;

- YBeIUUYEHHUE CTEeNmeHUu npobieHus "cmecu" BemecTBa ¢ MycTOTOW (mepe-
X0J K KalWJUISIpHO-TOpUCTBHIM MaTtepuanam - KIIB);

- 3aMeéHa BEUIECTBEHHOM YacCTU CHUCTEMBl Ha MOJIEBYIO (Mepexox K Jeict-
BHUIO "TOJIE MJII0C BEMECTBO" UIU TOJIBKO MOJIO).

[TepBoe HampaBiaeHue pa3BuTus pabouyux opraHoB TC MOXHO MPOUIITIOCT-
pUpOBATH cieayOLlel NUHUEH Ha mpuMmepe paboyux OpPraHoB OpPYXKHUS, TO €CTh
nopaxatwmux ieMeHToB (Tabnuna 2).

TaOnuua 2.
CnnomHoe Cnouctoe, Menkue uyactu- | Arperats Monekynbsl, aTto- DieMeHTapHbIE yac-
BELIECTBO BOJIOKHHUCTOE 1B MOJEKYT MBI, THIBI
BEUIECTBO WO HBI
CBUHIIO- Iyns ¢ o060- [ Apo0Ob, kap- | bakTepuo- dyracHble cHaps- N3nyuenue npu
Bas MyJs JNOYKO#H W3 miua- | Teus, Ny4O0K | Joruue- OB, XHUMHYECKHE | SIAEPHOM B3pBIBE,
KHPOBAHHOM CTPETOBUAHBIX cKkoe Opy- | oTpaBusiomue, IEKTPOMArHUTHBIE
cTajlW, CBHHIO- | MOpa)XarmwIux KUe CIE€30TOYUBHIE BOJHBI B  CHCTEMax
Boil pyOamkoil | 21eMeHTOB, BellecTBa pPagModJIEeKTPOHHOMI
U CEepAEYHUKOM OCKOJIOYHBIE 60pbOBI, TyuH nazepa
CHAapsi bl

Btopoe HanpaBieHHe-yBEJINYEHUE CTENEHU ApoOieHus "cmecu" BemecTBa
C MYCTOTOW NPOMJUIIOCTPHPYEM pPa3BUTHEM CHCTEMBI OXJaxJIeHus crtsoisa. Ilo
OTHOIIEHUIO K TBEPAOMY BEHIECTBY MYyCTOTOH MOTYT CUHUTAThCS XKUAKOCTH HIHU

ras.
Tabuuna 3.
CnnomHoe BemectBo ¢ | [lepdpopupoBan- Kanunanspuo KIIB, B mopax kKoToporo pac-
BEIIECTBO ONHOWH TMOJIO- | HOE BEMECTBO HOpHCTOE Be- | MOJIOKEHO APYroe BEIECTBO
CThIO mectBo (KIIB)
CO CTPYKTYypoil
CnnomHo# Koxyx Ha [ CTBOXI C KOXY- IIpoexkrt: HapyXHasd 4acTh
CTBOII CTBOIIE B | XOM M MHOXeECT- creona u3 KIIB, a B mnopax
Gonpmroi nyjaeMmerax BOM KaHalloB HaXOoJUTCH oxJaxjaawmas
TEMJIOEM- "Makcum", MEXAy CTBOJIOM U KUAKOCTb. B pakerax Tak
KOCTH Bbpaynunra KOXYXOM B HIyII- OCYLIECTBISETCSA OXJaKICHUE
ke A7041 KPUTHYECKOIO CEYEHHUs CcoIia
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Pa3zButue cucrem OXJIAXKACHHUA CTBOJIA

BeniectBo ¢ ognoit nonocteio. Koxkyx mynemera bpaynunra

ITotok Bo3myXa CTBOJI ¢ peOpaMu OXJTaXkKICHUS

L N

I'_—Id

Koxyx cTBONa
[Torok Bo3ayxa

BemectBo ¢ Heckompkumu nosiocTsiMu Koxyx u ctBon mynemera Jlstonca.

— Hap

5 CtBOI

ITeppopupoBanHoe BeumecTBO. CTBOJ € KOXKYXOM U MHOKECTBOM KaHAJIOB MEX-
Iy CTBOJOM M KOXyXxoM B nymke A7041
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HOpBI 3aIll0JIHEHBI JICTKOIINIABKUM MaTCpHuaioM, Ha-
IpuMep, aIIOMUHUCM

Puc. 33. IIpumep pa3BuTus BeUlecTBa B CUCTEME OXJIAXKICHHSI CTBOJA.
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HampaBineHue yBenwueHUs cTemeHu aApobOieHus "cmecu'" BemecTBa ¢ Mmyc-
TOTOH M NMEepPeXo] K KAMUJIAPHO-IOPUCTHIM MaTepHuajlaM MO3BOJSIET ONPEACIUTH
OMH M3 NyTEW AaJbHEWIIET0 COBEPIIEHCTBOBAHUSA CHUCTEM OXJaXIEHHUS CTBO-
aoB. [ns nmpeaoTBpalleHUsl neperpeBa CcTBOJa BO BpeMs CTpeabObl NpuU nepena-
4ye Temla OT MOPOXOBBIX Ira30B K CTBOJY TeMIepaTypa CTBOJIa HE IOJIKHA yBe-
AUYUBATHCS, YTOOBl HE CHUXKATh €r0 NPOYHOCTHBIX CBOHCTB.

ABTOp mpesaraer ciaejaaTb CTBOJ ABYXCJOWHBIM, NPpHUYeM BHYTPEHHSS
YyacTh CTBOJIA M3rOTAaBJHBaeTcd M3 OOBIYHON CTBOJIBHOH CTajJH, a HAPYK-
Hasgd — U3 KaNHUJIJISAPHO MOPHUCTOr0 BelmecTBa, B MOPaX KOTOPOro HaAaXoAUTCH
JU00 O0XJaKAAWIAA KUAKOCTh (OTKPBITHIE MOPHI), JUOO JerKONJIaBKUH Me-
TaJlJl, HAaIpuMep, AJIOMHUHHUH (3aKpbIThie MOPHbI). B mociaexnem cayuyae Tem-
JIo, mMocTynampinee B CTBOJI, 0y/ieT pacXo/JA0BaThCsl Ha Harpes, a 3aTeM M Ha
U NJAaBJeHHE AJIOMHHHS, MMEKIEro 00JNbMYKW TEeNJI0EMKOCTb M TEeNJIO0TYy
njaaBjenusa. Takum oGpa3zom, OyaeT ocylmecTBJIATHCH HHTEHCHBHBIN Temjao-
OTBOJ OT BHYTPEHHEH 4YacTH CTBOJIa M €ro TeMIepaTrypa He NPeBBICHT J0-
NYCTHMYHO.

Ha no6om sTame npoOieHUs BemecTBAa MOXET BO3ZHUKHYTH NPENATCTBUE
JUI COBEPILIEHUS CJIENYIOIEro mara pa3BuTHUs, TaK KaK HET HYXHOTO BEUIECTBa
WA NIPU 3TOM PE3KO yXyAIIAITCS APYyTrue CBOMCTBA CUCTEMBI. B 3TOM ciydae
HUCIOJb3yeTCs TPETUH MYTh MEPEXOJa ¢ MAKPO- HA MUKPOYPOBEHb NYTEM 3aMe-
HBl YaCTH CHCTEMBI "YyMHBIM" BEIIECTBOM, CIIOCOOHBIM MpPHU B3aUMOJEHCTBUH C
NOJIEM BBIMOJHATH TpeOyemble NJeMCTBUA, UIM caMUM moseM. [Ipuuem ucToyHu-
KOM HMJIM HOCHUTEJEM IMOJS MOTYT OBITh "IIO COBMECTHUTENBCTBY'" yXKe& HUMECIOIIHE-
Cs B CUCTEME MU BO BHEIIHEH CpeJec BEIIECTBA.

[Tpu moapeiBe Goenpunaca GpyracHoro AE€HCTBUS HOCUTEJIEM SHEPTUHU, BO3-
neiicTByroniel Ha Lenb, ABIASETCS BHEWIHAS cpela - BO3AYX, Boga, rpyHT. Ilpu
NpUMEHEHUHN OMHAapHBIX OOENpHUNacoB, KOrJa BEIIECTBO-roproyee nepes noaphl-
BOM CMEIIMBAETCs C BO3JAYyXOM, OKpyXamwlas cpeJa 4acTUYHO (KUCIOPOJ BO3-
AyXa) ABJSETCS HE TOJIbKO HOCHUTEIEM, HO U UCTOUHUKOM DHEPTUH.

IIpumepom mpsSAMOro AEMCTBUS 3aKOHA Mepexoga ¢ MAaKpo- HA MUKPOYpO-
BEHb SBJACTCSA MEPEXOJ OT ABIMHOIO NMOpPOXa, KOTOPBIH SBISIETCA CMECBIO Ka-
AMEeBON CenUTPhl (OKUCIHUTENb), YT U cephl (roproyee), K 0€3ABIMHOMY, y KO-
Toporo "roprwouee" u "okuciauTeNp" HaXOQATCS B OJHOM MOJIEKYJIE.

8. 3akoH mepexoaa B HagcUCTEMY

DopMyaHpPOBKA 3aKOHA.

Pazsumue cucmemvr moscem 661mb RPOOONHCEHO HA YPOBHE HAOCUCTEMDL.

B cooTBeTCcTBHHM C 3aKOHOM HMCXOJHAas €AWHHYHAS CHCTEMa - MOHOCHCTEMA
yIBauBaeTcs ¢ oOpa3oBaHMEM OHMCHCTEMBI WJIU NPH OOBEIMHEHUH HECKOJIBKUX
cucteM oOpasyercs nmonucuctema. I[Ipu obpasoBanuu Ou- M MOJTUCUCTEMBI NMPO-
UCXOISIT Ka4YeCTBCHHBIE U3MEHEHHS MO TPEM HANpPaBICHHUIAM:

- MOSIBJICHUE HOBBIX CBOMCTB;

- o0pa3oBaHHE HOBBIX CBS3€H MEXIYy DJIEMEHTAMH Pa3HBIX MCXOJHBIX MO-
HOCHUCTEM;

- obpazoBanue BHyTpeHHel cpenbl HOBOoM TC.

[TooToMy oOBEeqMHEHHUE CHCTEM ONpaBIaHO TOJIBKO B Cllydyae MHOSBICHHUS
HOBBIX KauecTB. Hampumep, HoBOe CBOHCTBO - pe3aTh MPOBOJOKY, oOpa3yeTcs y
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OucucTtemMbl "IITBHIK-HOX IMJIIOC HOXHBI" NpPU HUX MAPHUPHOM COEJUHEHHUH, MPHU-
yeM JJIS 3TOTO Ha HOXHAaX BBIMOJIHAETCS pexymas kpomka (Puc. 34).

Puc. 34. TIpumep nosiBjaeHMsI HOBBIX CBOMCTB NPU 0OBbEINHEHUH B HAJICUCTEMY.

OO6pa3zoBaHMe HOBBIX CBSI3€il MEXIy 3JE€MEHTAMU Pa3HBIX UCXOJHBIX MOHO-
CUCTEM MPOUCXOJUT B PEBOJIbBEPHBIX MyIIKaX, KOTJAa 94acTh MOPOXOBHIX Ta30B,
oOpa3oBaBmasics MPU BBICTpPEJICe M3 OJHOTO MATPOHHHUKA, UCTOJB3yeTCsS OIS OT-
pakeHUs CTPENSHOW THIB3bl U3 JPYroro mMaTpOHHHUKA (dJIeMeHTa JPyroi wuc-
XOJHOW MOHOCHUCTEMBI) M JJsI JOCBUIAHUS OYEPEIHOTrO0 MaTpoHa B TPETHUH ma-
tponHuk (Puc. 35.).

Pazeepmra 6opabana nywxu P-23 bapaban
3 Hocbuianue naTpoHa
4 0=
1 Brictpen CrtBon
2 W3BnedeHune ruib3bl

Puc. 35. Tlpumep 0AHOBPEMEHHOTO BHINIOJIHEHHSI ONIEPALIAi IO NTEpE3apsKaHUIO.

OOpa3oBaHMe BHYTPEHHEW cpeabl MPOUCXOAUT NPU HCIOJb30BAHUM MHO-
rociaoWHONW uIu pa3HeceHHOW OpoHu Ha TaHkax, BMII. Takas OpoHs sBIseTCSH
NOJUCHUCTEMON. 3a CUET HAJMW4YMUs B HEU I'paHUILl pa3gesla MEXAY CIOSIMHU U CIO-
€B C pa3JIMYHBIMU (PU3UUYECKUMU CBOWCTBAMH MPOUCXOJAUT MCKAKEHUE, YACTUU-
HOE€ OTpa)XXeHue BOJH JeGopMaluM, 4YTO NPHUBOAUT K HOBBILIEHUIO CTOMKOCTH
Oponu, yMeHbIIeHUIO 3a0poHeBoro 3¢ dekra (Puc. 36.).

NE

|| Q@
N

AN

OTpa)KeHHBIE BOJIHBI

Puc. 36. OcnaGnenue BOIH HaNPsDKEHUH 3@ CYET MX YACTUYHOTO OTPAKEHUSI OT TIOBEPXHOCTEH
paszesnoB cioeB OpOHH.

N\
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ITonucucreMsl 6I)IBaIOT OI[HO(l)YHKHI/IOHaJ'II)Hble u MHOFO(i)YHKHI/IOHaHI)HI)Ie.
OnHOPYHKIIMOHATBHBIC MOJHUCUCTEMBl PA3BUBAIOTCS MO JIUHUH:

- TOJMCUTEMBbI, 00pa30BaHHbBIEC U3 OTUHAKOBBIX MOHOCUCTEM;

- NOJITUCUCTCMBI, 06p8.30BaHHI:Ie U3 MOHOCHUCTCM CO CABHUHYTLIMHU XapaKTC-
PUCTUKAMU,;

- YaCTUYHO CBEPHYTHIE MOJUCHCTEMBI.

CBepThiBAaHHMEM CHUCTEMBI Ha3blBaeTcs mepenada GYyHKIHH OJAHOW U3 MOI-
CUCTEM JPYTO# MoJCUCTEME, TOCTE YeTo nmepBas nojacucrema ucueszaeT u3 TC.

Hanpumep, u3 ABYyX OJAMHAKOBBIX OXOTHHYbUX pYyXKel Npu UX 0O0beAHMHE-
HUH TOJIydyaeTcs ONHOPOJHAs OWcuUcTeMa - JBYCTBOJBHOE OXOTHHYBE PYKBE.
[Ipu 3TOM YacTHYHOE CBEPTHIBAHHWE BBIPAXKAaeTCs B MPUMEHEHUU OJHOTO MpHU-
KjIaga BMECTO ABYX B MCXOAHBIX MOHOCHUCTEMAX, OAHOTO NpUICIBHOTIO MPHUCIIO-
coOJieHHs, OJAHOTO MEeXaHHM3Ma 3alHpaHUs KaHAaJIOB CTBOJOB. J[BycTBOJBHOE
pPYXbe SBISETCS OUCHUCTEMON CO CIBUHYTHBIMH XapaKTEPUCTHUKAMH, €CIU B HEM
UCIOJIb30BAHBI CTBOJIBI C Pa3JMYHBIMH AYJIbHBIMU CYXXCHHUSIMHU, PA3JIUYHOTO Ka-
aubpa, ¢ Hape3HBIM M TIaJKUM KaHajgaMu. TpexcTBOJIbHOE OXOTHUYBE PYXKbe
SIBISIETCA INOJUCUCTEMOHN CO CABUHYTBIMU XapaKTCPUCTHUKAaMHU, B HHUX 00BIYHO
JIBa CTBOJIA TIaAKUX U oAuH Hape3Hou (Puc. 37).

BapuaHThI 1y/IbHBIX YacTell ABYCTBOJIBHBIX PYiKeil.

HapesHou ctBou

Puc. 37 OXOTHUYBU PYXKbsI — IOJIUCUCTEMBI CO CABUHYTBIMHU XapaKTEPUCTUKAMH.

MHOTOQYHKIIMOHANbHBIE NOJUCUCTEMBl OBIBAIOT PAa3HOPOAHBIMH M MHBEpPC-
HeIMU. [Ipumepom paszHoponHoil Oucucrtemsl siBasercsa aBTomat AK-74 ¢ mon-
CTBOJIBHBIM TpaHaTtoMmMeToM [TI-25. DTa 6ucucTemMa MO3BOJSET BECTH CTPEIbOY,
Kak MyJsiMH, Tak U rpaHatramMmu. CBepThIBaHUSA B JNaHHOHN Oucucreme HeT. 3a py-
0eXOM CYHIeCTBYIOT BUHTOBOYHBIEC I'pAaHAThl, KOTOpPbIE HAAEBAIOTCS HAa CTBOJ H

MeTaloTCs 100 XOJIOCTBIM, 1100 00 aBTOMAaTH-
Y I TTLTS BaHHE
Ha

e 910

OpPYKHUEC YIKC MOKHO pacCMaTlpHBath, 30BaHHYIO

B pe3yJbTaTe MOJHOTO CBEPTHIBAHUSA JBYX CHCTCM (T IC. 0T
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Puc. 38. Pe3ynbTaT CBEpTHIBaHUS JIBYX CUCTEM: BUHTOBKHM U I'pAaHATOMETA.

CoBepumieHCTBOBaHUE 00pPa3LOB OpPYXHUS MEPEXOJAOM K MOJHCUCTEME MpPO-
UCXOJUJO HAa BCEM MPOTAKEHUU UCTOPHUMU €ro pa3BUTUSA. MHOTrO CTBOJOB KOM-
NOHOBAJOCh B OJUH OJIOK, I MOCJIEN0BATEIbHON CTPENbOBl U3 KaXJOT0 CTBO-
na. Tak BbIMONHSJIKCH NYWKH - "copoka", "opran"; nucronersl, pyxbsa. Ucrto-
pUYECKUM NPUMEPOM B BBICHIEM CTENEHH CBEPHYTOM MOJUCUCTEMBI SBISIOTCS
NYWKA U PYXbs, BBIMOJHEHHBIE IO CXE€M€ "3CHUHBOJL", KOrJAa B OJUH CTBOJI
NOMEIAJOCh HECKOJIBKO 3apsAJ0B, KOTOpPhIe 3aTe€M IMOCJIEJOBAaTEIbHO BOCIIAME-
Hsanuch (Puc. 39).

S

% N

I[TopoxoBoii 3apsn Anpa

Puc. 39.0cnuHbomb - pe3ynbTaT CBEpTHIBAHHS HECKOJIBKUX ITyILEK.

CoBpeMEHHBIM HANpaBJIEHUEM PA3BUTHUS 3€HUTHBIX U aBUALIMOHHBIX MYyIIEK
TaKX€E SBJACTCS MEPEXO] K MOJUCUCTEMAM - MHOTOCTBOJIBHBIM U PEBOJIBbBEPHBIM
oOpasmam.

B MHOTrOCTBOJBHBIX NYHKaxXx HNpU OO0BEIMHEHHUH HMCXOJHBIX MOHOCHUCTEM
CBEPTHIBAKOTCSA M HMCYE3aIOT BCE KPOME OJHOTO JBUTrATEJM aBTOMAaTHUKH, NMATPO-
HONOJAMIUEe MEXaHU3Mbl, MEXaHU3Mbl OCTAHOBKHU CTPEJbOBl U NpEABaAPUTEIb-
HOH packpyTKu OJOKa CTBOJIOB. 3aTBOpHI, yJapHble MEXaHHU3MBbI, 3aTBOPHBIE
paMbl, CTBOJIBI HE CBEPTBHIBAOTCH.

MHOroCTBOJNIbBHBIE NOJUCHUCTEMBl NPUOOPETAIOT NPUHUUIHAIBHO HOBBIE
CBOMCTBA: HEYYBCTBUTEIBHOCTh K OCEYKAaM IIO BHHE NAaTPOHA U YYBCTBHUTENb-
HOCTb K 3aTSI)KHBIM BBICTpPEJIAM.

bonee cBepHYyTHIMH, a 3HAYUT U OoJiee COBEPIICHHBIMH C TOYKHU 3PEHUS
TPU3, aBasiioTcs KOHCTPYKUUH PEBOJBBEPHBIX NYWIEK - MOJUCHUCTEM, B KOTO-
PBIX OT MCXOIHBIX MOHOCHUCTEM OCTAITCS HECBEPHYTBHBIMH TOJBKO NAaTPOHHUKHU
CTBOJIOB, BCE OCTAJIbHbIC MCIOJHUTEIbHBIE MEXaHU3MbBl IPUCYTCTBYIOT B OJJHOM
dK3EMILIspE.

9.3akoH YBCIHUIYCHUA CTCIIECHHN NT€AJTBHOCTH

®opMYIHPOBKA 3aKOHA.

Pazeumue 6cex cucmem udem 6 HanpasieHuu ygeiudeHuss cmeneHu uoe-
arbHOCMU.

Hoeanvnoti moocrno nazeamv TC, macca, eabapumsi, 3Hep20eMKOCMb KO-
mopod cmpemamcs K HYJAO, a ee CI’lOCO6HOCWlb 6bINOJIHANb CBOHO 2NAB6H)I0 NO-
Ne3HYI0 QYHKYUIO He YMEeHbUAemC .
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[TockoabKy AJis BBIMOJHEHHUS QYHKUUH TpeOyeTcs TOJBKO MaTepuUadbHbBIN
00BEKT, TO 3a HCYE3HYBIYK (UICAlIU3UPOBAHHYIO, CBEPHYTYIO) CHCTEMYy €€
GYHKIIMIO AOJKHBI BBIMONHATH ApPYrue cucteMbl, cocennue TC, moacucTtemsl,
HaJcucTeMbl. TO ecTh OcTarmascs 4acTh CHCTEMBI mpeobpa3yeTcs Tak, YTOOBI
BBIMOJIHATH €IIE W JOMOJHUTEIbHBIC QYHKIHH - QYHKIUU UCUYC3HYBIICH CUCTE-
Mbl. [IpuHuMaeMas Kk BeIMoJHEHUIO "dyxas" GyHKIHUS MOXET OBITh aHAJOTHYHA
COOCTBEHHOH, TOrga MPOUCXOJHUT MPOCTOE YyBEIWYEHUE TIAaBHOW MOJE3HOU
byHKIMEelH maHHOW cucteMmbl. Ecnu ke QyHKIMU He COBMAAKT - MPOUCXOMHUT
yBEJIHWYEHHE KOJIUYECTBA PYHKUUN CUCTEMBI.

Ncue3HoBeHUE CUCTEM M yBelWUYeHHE riaaBHOW mone3Hor Gpynkmuu (I'T1D)
UM KOJMYECTBA BBIMOJHAEMBIX (YHKIUNH - JBE CTOPOHBI 00mEero mpoiecca
uaeanuzanuu. [losTomy pa3znuyaroT ABa BUAA UJ€aIU3aLUU CUCTEM.

Nneanu3anus nepBoro BUAa MPOMCXOOUT, Korjga macca, rabapuTsl, dHEp-
roemkocth TC cTpemarcs k Hyuaw, a ['II® uam KOAMYECTBO BBIMOJHSIEMBIX
GYHKIIM OCTaeTCs HEU3MEHHBIM.

Hanpumep, Ha BCeM NPOTSIKEHUU PA3BUTHUSL OPYXKHUS Macca, Kanubdbp myiu
YyMEHbIIAINCH, @ KHHETUYECKAs IHEPTUA NYyJIH, KOTOpas B JaHHOM cJly4ae sBJs-
eTrca Mepoil BeimonaHeHus ['I1®, He ymeHbmanach. Uaeanuzanusa BTOpPOro BHUA
npoucxonut, korga ['TI® unu konuyecTBo GYHKIHA yBEIUYUBAIOTCS, a Macca,
rabapuThl, PHEPTOEMKOCTh OCTAIOTCS HEM3MEHHBIMH UJIH PACTyT HENPOMOPIHO-
HaJlbHO Majlo Mo cpaBHEHUI C¢ poctoM [II®D. J[nga opyxus Tuma aBTOMaTH4Ye-
CKMX BHUHTOBOK, NHUCTOJETOB XapakT€peH HMMEHHO TAaKOW THUIN HACATU3ALHH.
Crapoe nynpHO3apsAgHOE pyXbe HE OYEHb OTIMYAETCS MO Macce u rabapuram
OT COBPEMEHHBIX aBTOMAaTHYECKUX BUHTOBOK, HO UX (YHKIIMOHAJIbHBIE BO3MOX-
HOCTHU OYE€Hb CHJIbHO pa3aunyaroTcsi. CKOpOCTPEIbHOCTh NYJIbHO3apAJIHOTO OpY-
KUl COCTaBJIAE€T OKOJIO OJHOTO BBICTpENa B MHUHYTY, a CKOPOCTPEJIbHOCThH aB-
TOMAaTU4YE€CKOM BUHTOBKHU MOXkeT gocTurath 1000 BEICTpETOB B MUHYTY.

Ecnu npocneauts Bo BpeMmeHu pazButue TC, To, Kak NpaBUJIO, pa3BUTHE
Ha4YMHaAETCs ¢ Mmpolecca ujaeailu3aluu BTOPOro BUAA, KOTOPBIM MHOTJa Ha3blBa-
10T pa3zBepThiBanueM TC. Ha sTtom stame moBbeimaercs uucio GyHrnud TC u
COOTBETCTBEHHO B €€ COCTaB€ MOSBISIOTCSA MOJCUCTEMBI, PEANU3YIOIIUE AOMOJI-
HUTenbHbIe pyHKIUU. ONHCaHHBINA BBIIIE MPOIECC COBEPIICHCTBOBAHHUS Ka3HO-
3apsAAHON BUHTOBKHU HAarJasJHO IEMOHCTpPHUpPYET npouecc padBeproiBanus TC.

Hanee yucino pyHKuui, BeimogasemMbix TC, ctadbunuzupyercs u B TC mpe-
MUMYIIECTBEHHO UJET NPOUECC UAEaNU3alUN MepBOTO Buaa - ceepreiBanue TC.

YacTto 00a nmpouecca uaeanu3anuud UAYT OJHOBPEMEHHO, MPUYEM HA ypPOB-
HE CHUCTEMBl UJAET NpOIlecC pa3BEPTHIBAHUA, TO €CTh HJAEaIU3alUU BTOPOTO BHU-
Jla, a Ha YpOBHE MOJCUCTEM - NPOLECC CBEPTHIBAHHUA, TO €CTh HJA€ATU3ALUSA
NepBOro BUAA.

[Ipouecc paszBeprhiBanuss TC Bcerna HauumHaeTcs ¢ BeujectBa. MmMenHo Ha
YypOBHE BEUIECTBAa CHJIBHO HpOsABIsSeTcsH JnelcTBHE (HAaKTOpPOB, CAEPKHUBAIOIIUX
yBEJIUYCHHE TITaBHOW MOJE3HON QYyHKIIUU.

MOXXHO BBIACJIUTh HECKOJBKO CTAUN B 3BOJIIOIIMU BEUIECTBA.

l.Ynydmenue Hyx HOro cBoiictBa BemecTBa. OJHUM U3 HampaBJEeHUHU MO-
BBIIIEHUS NYJIbHOM CKOPOCTH MYyJH SABJSETCS MOBBIIIEHHE JaBJIECHUS B KaHale
CTBOJIAa NpPH BBICTpEJE, MNPU STOM MAaKCHMAaJbHOE JaBJIIEHHE TAaKXe pacTeT.
Opanny3ckuil yueHslid JIsme mokasan, 4To B TpyOe, Harpy>KeHHOW BHYTPEHHUM
JaBJICHUEM, OCHOBHYIO HAarpy3Ky HECYT BHYTPEHHHE CJIOM, a HApPYXXHbIE MOYTHU
He HarpyxeHbl. Jlaxe eciu yBEJIHYUTHh JO OECKOHEYHOCTH TOJILMHY CTEHOK
TpyOBI, TO MaKCUMaJbHOE JaBJICHHE, KOTOPOE BBIIEPKHUT Takas TpyOa Oe3 mia-
cTuueckux gedopmanuii, paBHo 0,75 ot mpenena ymnpyroctu martepuana. llo
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3TOMY JJsl TOTO, YTOOBI CTBOJ BBIJEPKHUBAJ MOBBIIIEHHOE JaBJIEHUE, JyUlle MO-
no0paTh CcTalb C MOBBIIMIEHHBIM MPENEIOM MPOYHOCTH, a HE YBEJIUYUBATH TOJ-
IIMHY CTEHOK CcTBoJla. Takas crnenuaibHas CTBOJIbHAs CcTajb Oblla MOJydYeHa B
I'epmanuu B npomom Beke Ha 3aBoae Kpynma.

2. Pa3nenenue OMHOPOJHOTO BEIIECTBa Ha QYHKIMOHAIbHBIEC 30HHI.

[Tpouecc pa3BuTus OOBIYHO NPUBOJUT K pa3JelIeHUI0 MOHOBELIECTBA Ha
30HBI, CIOHU, yacTU. [IpUUNHON 3TOTO ABASETCA TO, YTO NPHU OUYEPEIHON MONBIT-
K€ YBEJIWYEHUS TJIaBHOU MoJe3HON (pYHKIMUU BBISABISAETCSA, YTO CBOMCTBOM, OT
KOTOPOrO 3aBUCHUT 3TO YBEIHWYEHHUE, AOJKHO 00JlagaTh HE BCE BEHIECTBO, a
JUIIb €T0 YacCTh.

I'paduk pacnpeneneHuss MaKCUMaJabHOTO JAaBJEHUS, ACHCTBYIOIIEro B pas3-
JUYHBIX CEUYEHHUIX KaHajla CTBOJA INpPH BBICTpEJie NMOKa3blBaeT, 4TO Hauboiee
HarpyxeHa Ka3eHHas 4YacTh CTBOJIa B palloHEe MNAaTPOHHHUKA, CJIEAOBATEIbHO,
UMEHHO OHa JA0JIkHa ObITh Haubozee nmpouHoi. [loBelmeHue npenena ynpyro-
CTHM MaTepuajga B Ka3eHHOW 4acTU CTBOJA JOCTUrAaeTcCs 3aKaJlKOM 3TOW yacTu
ctBoua (Puc. 40).

‘P, Kr/mm?

IIpenen ynpyroctu marepua-
Ja CTBOJA

JlaBiieHue opoXoBbIX I'a-

—

e

30Ha 3aKajJKU Ka3eHHOU
4acTH CTBOJIA

Puc. 40 Pa3nenenue oTHOPOTHOTO BelIeCcTBa HA ()YHKITMOHATLHBIC 30HBL..

3. Cneuuanu3anus 30H MO0 QPyHKIUSAM, MEepPeXo] K HEOAJHOPOJHOMY Belle-
ctBy. Ilocne pas3neneHus BemecTBa Ha (QYHKIMOHAJbHbIE 30HBI HAaYUMHAETCH
NpOLECcC UX CHEeLUalnu3aluu - Kax/Jas 30Ha BBINOJHIET TOJbBKO OAHY (QYyHKIHIO.

Martepuan cTBOJa N0JKEH 00JagaTh KakK BBICOKUM HpeAeiaoM YNpyrocTH,
4yT0OBl BBIJCPKUBATH JaBJIEHUE T'a30B NPHU BHICTpEJdE, TaK U BBHICOKOW HM3HOCO-
CTOMKOCTbIO, UTOOBl 00O€cneduTh BBICOKYIO JXUBydecThb cTBoja. CoBMelleHUE
9TUX CBOWCTB B OJHOM MaTepuajie MpHUBeJIO Obl K €ro pe3koMy yJIOpOXKaHUIO,
HO3TOMY OpYXEWHUKHU U30panu Apyroi myThb - MepexoJ K HEOJHOPOIHOMY Be-
MIECTBY, TaK KaK M3HOCOCTOMKOCTh HEOOXOAMMO 00EeCHeuyuTh TOJIHKO BO BHYT-
peHHeM ciioe cTBoja. Jnas oOecnedyeHUs MU3HOCOCTOMKOCTH KaHajla CTBOJA €ro
XpPOMUPYIOT.

4. Ilepexol K COCTaBHOMY BEUIECTBY M3 CIEHNMATU3MPOBAHHBIX BEIIECTB C
BBICOKMMHU 3HAa4YCHUSAMH moJye3HoW (yHknuu. Crnenuanu3anus 30H MO BBINOJ-
HEMBIM (pYHKIHUSIM NPUBOJAUT B KOHEUHOM HMTOT€ K pa3JeIeHUI0 HEOJIHOPOJIHO-
ro BEIIECTBAa HAa COCTAaBHBIE YaCTH, K 3aME€HE OTJEJIbHBIX YaCTEH Ha BeUIECTBA C
BBICOKMM 3HAUY€HHMEM MOJIe3HOW PYHKLUHU.

HauGonee MHTEHCUBHBIM M3HOC, BIJIOTH A0 UCUEC3HOBEHHS HAapE30B MpPOHC-
XOJOUT B Ka3eHHOW YacTH CTBOJa, MO3TOMY TyJla nmoMmemaercs jaeiHep (Puc. 41),
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CIeNaHHBIN M3 XKapompouHoro cmiaBa, Hanpumep, KBH (xo6ansT, Bonsdpam,
HHUKEJb), YTO 3HAUYUTEJIbHO MOBBIIIAET )XUBYUYECTh CTBOJIA.

—/‘—;/
e —

Jlefinep B Ka3eHHOM 4acCTH CTBOJA

Puc. 41 JlelinnpoBaHue cTBOJIA — IEPEXO]T K COCTABHOMY BEIIECTBY.

B myne cranbHOW cepaedHUK oOecmeuyuBaeT BBICOKYIO OpoHempoOuBae-
MOCTh, TaK KaK OH NMPOYHBIH W He aehopMupyeTcs MpH BCTpede ¢ Mperpajaou,
00o0J0uKa U3 MATKOW cTanu oOecneuynBaeT Kak 3alOJHEHUE Hape30B, TaK U Te-
penady BpamlaTelbHOTO IBUXKEHUSA CEPACUYHUKY, CBHHIIOBas pybamka cmocol-
CTBYET XOpOIIEeMY 3alOJHEHUIO Hape30B, MPHU BHICTpPENie OHAa BeAeT ceds Kak
KUIKOCTH.

5. Pa3zBepThiBaHUE COCTABHBIX YacTEW B MOJACHCTEMBI. B maATUaECATHIX TO-
Jax MPOUIIOro Beka MHXKeHep ['aJolduH MpeanoX)uj cnocod yBEIUYEHHS MPOYU-
HOCTHU CTBOJIa 0€3 ero yTsKeJIeHHs, 3aKII0YAIUNACI B TOM, 4TO Ha CTBOJ Ha-
JNEBAIOTCSI B TOPSAYEM COCTOSHUU OOPYUYHU UM MY(PThI, KOTOPBIE MOCJIE OXJIaXKIe-
HUS CTATHBAJIM BHYTPEHHHUE CJIIOM CTBOJIA, CO3JaBas B HUX CHXHUMalLee HANps-
’KeHue. B HacTosimee BpeMsi MPUMEHSIIOT CKpeNJIeHHe CTBOJAaKoIbIlaMu, My dTa-
MU, HaMOTKY npoBoJyioku (Puc. 42).

6. CBepThIBaHUE COCTAaBHOTO BEHIECTBA MJIM MOJCHUCTEMBI B HJI€aJbHOE BE-
necTBo. PaHO MM MO31HO MOACHUCTEMBI UJIM COCTAaBHBIE BEIIECTBA JTOJIKHBI CBO-
payMBaThHCS B BeLIECTBO. Takoe BEIIECTBO, MpOIIEeANIEe OAUH LUUKI pa3BEpPTHI-
BAaHUS-CBEPTHIBAHUS U MPUOOpETIIEee HOBOE Ka4eCcTBO, 00ecCnedYnBapIIee BHICO-
KO€ 3HAa4Y€HHE TIaBHOU NMPOU3BOACTBEHHOW pyHKIMU B KOHKpeTHOU TC, MmoxHO
Ha3BaTh MJI€AaJbHBIM BEIIECTBOM IIEPBOTO NOPAIKA.
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Mydra

I Benuunna Hatsra

Y4acTok CTBOJIA CO CXKUMAIO-
IIMMHU HAITPAKCHUAMU

2eReReReReReRee

S

HasuBska npoBosioku ¢
HATITOM

Puc. 42 3amMena oTHOPOAHOTO BEIIECTBA HA COCTABHOE BEILIECTBO.

I[IpumepoM uAEanbHOIrO BellecTBa |-ro mopsaka MOXET CIYXHTh CaMoO-
UJIH aBTOCKpemJeHHbIH cTBoJ. CaMOCKpEeNJIeHUue CTBOJIa OCYLIECTBISAETCS Cle-
OYOUOIUM 00pa3oM: CTBOJ MOABEPraeTcs BHYTPEHHEMY JaBJIEHUIO, 3HAUYUTEIbHO
O6onpuieMy (mpuMepHo B 2 pa3a ), 4eM NpH BbicTpene. [Ipu 3TOM BHYTpeHHUE
CJIOM MOJYyYalT, KpOME YHOpPYyroi, eue u niacTuueckyro aedopmanuio.

B ABTOCKPCIINICHHOM
CTBOIJIC

B ABTOCKPCIIJICHHOM
CTBOIJIC

Pacnpenenenue Pacnpenenenue
paauanbHBIX Ha- TaHT€HIIMAaJIbHBIX
NpsKEHUN HaIpsIXKECHUU

B 06bs14yHOM CTBOJIE \B OOBIYHOM CTBOJIE

Puc. 43 Pacnpez[eneHI/Ie HaHpH)KeHI/Iﬁ B CCYCHHHU aBTOCKPCINNICHHOI'O CTBOJIA ITPU BBICTPEIIC.

ITocne cHATHUSA AABIEHHUS CIOHM MeETajljla CTBOJIA CTPEMSTCS NPUHATH CBOM
NEepBOHAYAJIbHBIE pa3MepPHbl, IPU 3TOM BHYTPEHHHE CJIIOU, UMEIOIUE OCTATOYHBIE
nedopmanuu OyAyT CXKAThl HAPYXKHBIMHU ClosIMH. TakuM o0pa3oM, CTEHKH CTBO-
Ja OyOyT COCTOSATH Kak OBl M3 OCECKOHEYHOTO MHOXECTBAa OCCKOHEYHO TOHKUX
CKpemJeHHBIX cloeB. [Ipu 3ToM KaxAbIHd BhIMIENEKAMUNA CIOU OyJaeT CTATUBATH
COCEIHUN HUXKEJIEeKaI[U.

[Tocne mepuona paszepteiBanus TC BcTymaeT B HOBBIM 3Tam mpeoOpa3oBa-
HUU, KOTOPBIA 3aXBaTBIBACT CTPYKTYpPYy, OPraHU3alMUI U CUCTEMHBIC CBOHCTBA
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TC. TC ymeHbIaeT cBOI0 Maccy, rabapuTsl, 3JHEProeMKOCTh INPU OJHOBpPEMEH-
HOM YyBEJIWYECHHH TJIaBHOW momne3Hod ¢yHkuuu. Hns TC, mocTturmeld TOUYKH
MaKCHMaJIbHOTO pa3BePThIBAHUS BO3MOXHbBI HECKOJbKO MYyTEH CBEpPTHIBAHUSA:

] - BBITECHEHHUE YAaCTU MOACHUCTEM B HAJCUCTEMY;

2 - pazBuTue nojcucteM B coctaBe TC;

3 - cepreiBanue TC B OAHY M3 MOJCUCTEM;

4 - ceeprhiBanue TC MIM MOACHCTEMBI B H/1€AJIbHOE BELIECTBO.

B pasButuu peanpHbpix TC yame Bcero MayT CMEIIaHHBIE NMPOLECCHl CBEP-
THIBAHUSA: PAa3BUBAETCS U UACAIU3UPYETCSA TO OJHA, TO JApyras 4acTh CUCTEMBI.

[TepBBIli IyTh CBEPTHIBABHUS - BBITECHEHUE YAaCTU MOACUCTEMBI 3a Hpeje-
asl TC 1 ux o6beAMHEHHE B CIENHUAJIN3UPOBAHHBIE CUCTEMBl B COCTaBe HaJCHUC-
TEMBI - XapaKTepU3yeTCs CIAEeAYIOUMMU OCOOCHHOCTIMHU:

- B TC ymMeHbmIaeTcs KOJIHUYECTBO BJIEMEHTOB;

- YMEHBIIAKTCA Macca, rabapuTsl, YHEPrOEMKOCTh JaHHON CUCTEMBI;

- yBeJUUYUBAaETCs Ii1aBHas Npou3BojacTBeHHass pyHknusa ganHoi TC 3a cuet
nelcTBUS ABYX (PaKTOPOB:

1 - cucrema "oOxneruaercs", ympomaercs CTPYKTypa M OpTraHH3amus,
yiyumaeTcsd QyHKIUOHUPOBAHHUE;

2 - B3aMeH (YHKIUU BBITECHEHHOM MOJCHCTEMBl MOCTyNaeT M3 HAJACUCTE-
MBI Ta xe (QyHKIHA OoJiee BHICOKOTO KayecTBa, TaK KakK OBbIBIIAS MOJCHCTEMA
CTAaHOBUTCS B HAJACHCTEME CHELHMAIU3UPOBAHHON cUCTEMOH. DTa cucTeMa cTa-
HOBUTCS CHUCTEMOM KOJIJIEKTMBHOTO INOJb30BaHHUA, K KOTOPOH MNEPUOIUUYECKHU
oOpamarTcs Bce TexHudeckue cucrembl. OyHkuuum takux TC: kommyTanus,
CJI€XEHHE, KOHTPOJb U T.A. BEITECHEHHBIE B HAaJACUCTEMY MOJCHCTEMBI CHaydaja
BBITTONHSIIOT Te e GyHKmuu, uto u B TC, HO CO BpeMeHEM cucTeMa NpUHHUMAET
Ha ceOs BBIMOJHEHHUE NPYTUX QYyHKIIUH.

CHauala cucTeMa MNpPULEIUBAHUSA B 3€HUTHBIX MYyJieMeTaX - pPaKypCHBIH
npuien, OblJla TOJCUCTEMOM, BXOOUBIIEH B myleMeT. 3aTeM oHa Obliia BbIjele-
Ha B oTaenabHylo TC, Bxoasdmyro B HajcuctemMy "3eHuTHas ycrtaHoBka'. Takas
CUCTeMa MPUICTUBAHUSA yCTAaHOBJEHHAs Ha 3€HUTHOW ycTaHoBke 3Y-2 o0ciay-
xuBaeT nBa 14,5-mMm nynemeta KIIB (Puc. 44). Ilpu s3ToM ee QyHKIUU paclIupu-
JUCh, NPU CTpenbbe cucTeMa MPHUIETUBAHUS YUYUTHIBAET MOMPAaBKHU Ha Jallb-
HOCTh, CKOPOCTh LENU. B QYHKIUH COBPEMEHHOW CHCTEMBI HaBEJACHUS BXOIUT
elle U HalmpaBJEHHUE OPYKUS C NOMOUIbIO PIEKTPOMEXAHUUYECKONH CUCTEMBI NpU-
BOJA.

B craguu mpeBpamenus B otaenabHyo TC HaxoauTcs cucrema 0e33BEHbE-
BOT0 NHTaHUS MHOTOCTBOJIBHBIX NymeKk U nyiaemeToB. KcraTtu, B MoOpckKux
KPpYNHOKaJIUOEpHBIX MyIIKaX CHUCTEMa MoJadyu OoenpumacoB BCerjga sBIsJach
camocrtoarensHoil TC.

e
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Puc. 44 TlpunensHoe MpHUCTIOCOOJICHHE — TTOJICHCTEMA B COCTABE MyJIeMeTa U OT/IeJIbHASI CHC-
TeMa MO0 OTHOIICHHUIO K ITyJIEMETY B COCTaBe MyJIeMETHOU yCTaHOBKH (3y-2).

50



51

BTopoil nyTh cBepTHIBaHUS - pa3BUTHUE, NPEUMYILIECTBEHHO MUHHUATIOpHU3a-
us BceX mojacucteM B coctaBe nanHoil TC - mmeeT cienyrmmnmue oCOOCHHOCTH
ujealn3anuu:

- YMEHbIIEHHE MAaCChl, ra0apuTOB, YHEPTrOEMKOCTHU 3a CUYET MUHHATIOpHU3a-
LU H;

- yBeJIMYEHUE TIaBHOU MOJIe3HONW (PYHKUUU MOACUCTEMBI 3a CUET MOBBIIIE-
HUS TOYHOCTH (YHKIHOHHPOBAHMSA, TaK KaK yMEHbIIAaeTCs AJNUHA CBsiA3ell, Tpe-
Oyemas MOUIHOCTh, UCUYE3aET YaCTh BPEAHBIX (PaKTOPOB;

- KOJIMYECTBO DJIEMEHTOB OCTAE€TCAd HEU3MEHHBIM BIUIOTH JO CaMOro MO-
CJIE€IHETr0 MOMEHTA - CIUSAHUS MOJCUCTEM.

HaubGonee xapakTepHbIi mpuMep MHUHUATIOPU3ALUU - Pa3BUTUE pPagUO-
3JIEKTPOHUKH.

B opyxeilHON MpaKTUKE - 3TO MEPEXO] K y3JiaM 3allMpaHUs MAaJIOW NJIUHBI:
OT 3allUpaHus MEePEKOCOM 3aTBOpa U pa3BeJeHUs OOEBBIX YNOPOB K 3alUPaHUIO
NOBOPOTOM 3aTBOPA M KJIMHOBOMY 3alHUpPaHUIO. DTO MO3BOJIAET YBEJIUYUTHh JO-
NyCK Ha 3€pKaJlbHBIH 3a30p, A€JaceT CUCTEMY 3alHMpaHUs MEHEE UYBCTBHUTEIb-
HOW K M3HOCY 3allUPAIONIUX MOBEPXHOCTEM.

[IpumMepoM MUHUATIOPHU3ALHHU MOXET CIYXUTh 3aTBOop nymku ['II-23 ka-
aubpa 23 MM, KoTOophiil 6osnee yem B 10 pa3 nerue 3arBopa nymku HP-23 tako-
ro e kanubpa.

Tperuit nytp - ceepreiBanue TC B 0HY U3 MOJCHCTEM, T'JTaBHBIM 00pazom
B pabouuil oprad, xapakTepu3yeTcs CIeAYIOUUMHI HANPaBICHUIMHU:

1. [loncuctema npuHUMaeT Ha ce0s PyHKHOUU Kakoro-nubo BeujectBa TC u
3TO BemecTBO ucuesaet u3 TC.

B oxorHuubrem pyxbe TO3-87 ¢ ra3zooTBOOHON CHUCTEMOW aBTOMAaTUKH H
NOJCTBOJbHBIM Mara3uHoM (YHKIMM MITOKA NOPIIHS ra300TBOJHOTO ABHUraTels
BBIMOJIHAET MOJBUXKHBIM KOpPNyC MOJACTBOJbHOTO Mara3zuHa (Puc. 45).

— ]

| ——

IIaTpoHBI

INoaBU:KHBIM MarasuH BoxoBoe razoorsoaHoe
YCTPOMCTBO

Puc. 45 Vcnonb3oBanue B TTO3-87 noaBUKHOTO Mara3nHa B Ka4eCTBE ILITOKA MOPIIHS.

3agacTyl HoJcUCTEeMa yxxe obiajxaeT cBOMCTBaMM, aHAJOTHYHBIMU CBOM-
CTBaM BEUIECTB, UCHOJB3yeMbIX B Apyroi yactu TC, ocTtaercs TOJBKO BBITEC-
HHUTH 3TO BEMECTBO, "MOpyduB" BHIMOJHEHHE ero QpyHKIHHA moacucteme. Ecanm
ke Kakasg-Iubo mojacucremMa He 00JlaflaeT HYKHBIM CBOMCTBOM, €€ CleAyeT HU3-
MEHUTh B TpeOyeMoM HamnpaBiaeHuu. B TO3-87 Takoe M3MeHEHHUE 3aKI0YAIOCh
B o0ecneuyeHNH NOJABUKHOCTU KOpIyca Mara3uHa.
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2. CoBMelIeHHE ABYX MHOJCHCTEM B OJHOM, NpUYEM BTOpas HOJcCHCTEMa
ucueszaer. [Ipm coBMEmEHUM MNOACUCTEM KakKasg-TO NOACHUCTEMa CTAaHOBUTCH
r1aBHOM M NpUHUMaeT Ha ce0s BBHINOJHEHHE JONOJHUTENbHON QpyHKIIMHU OT BTO-
poit moacucteMbl. Ecnu oxaHa W3 moacucteM siBiasgeTcs paboyuM OpraHoOM, TO
0CTaeTCsI UMEHHO OHA.

B HacTosmee BpeMs NpakTHYECKH BO BCeX 00pa3lax CTPEJIKOBOIO OpPYKUS
NEepEeBOJUUKU peXHUMa CTPeabObl BBIMOJHAIOT (YHKIHUU HPEAOXPAaHUTENS OT
ciyuaiiHoro BeicTpena. B razoBeix mucrtoierax "RECK" ¢ynkuum orpaxkarens
CTpENsIHOM TUIb3bl BBINONHSAET ynapHuk. B aBtomare AC ans OecmiyMHOH
CTpeabObl yAapHUK MMEET Ype3BblUaliHO OONBIION XOJ Mocjie CIycKa ¢ MenTa-
Ja, MO3TOMY OH BBHINMOJIHAET GQYHKLUUHU 3aMeANuTeNs TeMna ctpeiabO0sl (Puc. 46).

/ 3aTBOD /yIIaDHI/IK

g / o=

___________ Ay e [ I + Y ey

: I C——__ //

[lenraio

XoJ ynapHHKa J0 pa30oUTHs KarCIos

A
\ 4

Puc. 46 Vcnonp3oBaHue yJapHUKA B KQ4eCTBE 3aMEUTUTENIS] TEMITA CTPENbOBI 3a CUET ero
00JIBIIIOrO X014,

B cucremax, cTpensomux ¢ 3aJHero menrtaina, QyHKIUHA yAapHOTO MeXa-
HU3Ma BBIMONHSAIOT 3aTBOP MJIM 3aTBOpPHAs pamMa U BO3BpaTHO-OoeBas MpyXKUHA.
B BunTtoBke M16A1 3aTBOpHas pama siBIsSETCA LUIUHIAPOM ra300TBOJHOIO JABU-
raTeyis aBTOMaTUKH, a 3aTBOP - MOPIIHEM, KaK OTAEJIbHBIC 3JIEMEHTHI MOPIICHD
U MUJIHHIP ABUTATEIs aBTOMAaTHUKU OTCYTCTBYIOT (Puc. 47).

3aTBOpHas paMa ['azooTBOHAs TPYOKa BoxoBoe ra300TBOIHOE YCTPOICTBO
| "\ #
1
l
—
tudpt
| \
2

J
Y

/ | —

ITopmens 3aTBOPa 3aTBOp

Puc. 47. Vicnonb3oBaHue 3aTBOpa B Ka4€CTBE MOPIIHS, a 3aTBOPHOM paMbl — B Ka4E€CTBE LIU-
JUHAPA Ta300TBOJHOTO YCTPOMCTBA.
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3. 3aMeHa OJHUM BEIIECTBOM (PYHKUHUN JABYX HJIHU HECKOJbKHUX BEIIECTB.
HanpuMmep, B cCymeCcTBYHIINUX TIYMNTENAX 3ByKa IPHU BBICTPEJIE ra3 OTBOAUTCA
B CIlelMAJbHBIH 00BbEeM, 3aMOTHEHHBIN NmyTaHoW mpoBodokoi. [Ipoxoas ckBo3b
IPOCTPAHCTBO MEXIY NPOBOJIOKOM, ra3 apoccenupyercsa. Ta gacTtp rasza, KOTo-
pas cielyeT HENMOCPEACTBEHHO 3a TMyJied, OTCeKaeTcs PE3WHOBBIMHU maibamu,
KOTOpbI€ MPOCTPEIMBAIOTCA MNyJeH, a 3aTeM cxJjonbiBaroTcs 3a Hel. To ecTh
NpPOBOJIOKA CJIYXHUT AJS APOCCEIUPOBAHUS ra3a, a pe3MHOBbIE MANWObBI - AT OT-
ceyku rasa. [IpemynoxeHO HCHONB30BATH OJHO BEIIECTBO, BBINMOJHSIOMEE 3TH
¢yHknuu. TakuMm BEIIECTBOM SBISETCS MOpuUcTass pe3nHa Tumna nopojona. OHO
CMBIKAETCS 3a MYJEH U 4epe3 HEro ke IPOCCEIUPyeTCcs ras.

4.3aMeHa HECKOJBbKHX IMOJCUCTEM OJHUM YHHBEPCaJIbHBIM BellecTBOM. B
Mopckoil mecTucTBOoJbHON 30-MM nymke AO-18 oxyaxaeHue CTBOJOB Oocylle-
CTBJISETCS LUPKYJIUPYIOUEH MEXAYy KOXYXOM M CTBOJIaMu BonoM. B coctas
CHUCTEMBI OXJaXXJEHHUS BXOISIT: BOJAA, BOASHON Hacoc, cucTeMa ymnpaBJeHUS Ha-
cocoMm, pesepByap 1ias Boabl. Kpome 3Toro sHeprus ais paboThel Hacoca OepeT-
Csl OT OOPTOBOH PIEKTPOCETH.

B cucreme oxmaxaenus nymku 9A-4071 (Puc. 33) umerorcsa 6ak nas BO-
Ibl, pa3MEUIeHHbII BOKPYT CTBOJIa U BOJa, KOTOpas MpH cTpenbbe cHaudana Ha-
rpeBaercs B 0Oake, 3aTeM YacCTHUYHO HcCIapseTcsd U JaBJICHHUE Mapa MNPOTOHAET
NapoBOJASHYIO CMECh MEXAY CTEHKOH 0aka M HapyXHOW MOBEPXHOCTHIO, CTBOJA
No cHenuaabHBIM KaHaBkaM. llocie OkOHYaHHsS CTPeabObl HCIapeHHUE BOJBI
npeKpamaeTrcs U CUCTeMa aBTOMaTHYECKU mepecTaeT padboraTh. B maHHOM cuc-
TeMe Bojaa - "yMHOe" BEIecTBO, KpOMe CBOECH OCHOBHOHN (yHKIMH, OHA BBHINOJI-
HieT GYHKIUHU HACOCA U CUCTEMBI yIpPaBICHHUS HACOCOM.

5. 3amena TC nageanbHBIM BEIIECTBOM.

K OCHOBHBIM CBOWCTBaM HA€aJbHOIO BELIECTBA OTHOCATCS: BBICOKHE 3Ha-
yeHus BeinosiHAeMon ['IID, camoopranmszanuio, CaMOCTOSATENbHOCTh OTKINKA HA
M3MEHEHHUs BO BHeIIHeW cpene (He TpeOyeTcs BHEUIHee yIpaBisiollee BO3Jeii-
CTBUE).

Oo0mas cxema pazputusa TC

Cxema pa3BHUTHUS CUCTEMBl Ha JIOOOM ypOBHE MEpPapXHUH: BEIIESCTB, MOJACHC-
tem, TC, HagcucTeMBl U T.J. MOXET OBITh HATJASAHO NpEICTaBIECHB TaKuUM 00-
pasom.

Cnauana nocne nosiBiaeHust Hopo TC unert npouecc ee pa3BepThIBaAHUS, HA
KOTOpOM yBelHueHue riaaBHoW mone3Hod GyuHknuu TC compoBoOkaaeTcs HEKO-
TOPBIM YBEJIMUYEHUEM €€ MAaCCOBBIX, ra0apUTHBIX U dDHEPTreTHUYECKUX XapaKTepu-
cTuk. Ha sTame pa3BepThiBaHUSA AEHUCTBYIOT NPEUMYIIECTBEHHO 3aKOHBI MOJHO-
THl YyacTeil, cCOriaacoBaHUs PUTMHKH paboOThl yacTel, YHEPreTUIECKON NMPOBOAU-
MOCTH, TUHAMHU3AIMU, MOBBIIIEHUS CTEeNEeHU BenoJbHOCTH. Cuctema "Habupaet"
HEOOXO0AMMOE KOJMYECTBO MOJCHCTEM, pEaJU3YIIUX T€ HJIU UHbIE €€ (PYHK-
1197078

3aTeM HaYMHAETCs 3Tall CBEPTHIBAHUS CUCTEMBbI, HAa KOTOPOM yBEJIUUYECHHE
TJIAaBHOW MOJEe3HOW (PYHKIIMU COMPOBOXKIACTCS CHHIKEHUEM MacCCOBBIX, rabapuT-
HBIX U 3HepreTudyeckux xapaktepuctuk TC. Ha sTame cBepThIBAHUS NEUCTBYIOT
NPEUMYIIECTBEHHO 3aKOHBI EPEX0Ja C MAKPO- HA MUKPO-YPOBEHb, IEpexoaa B
HAJCUCTEMY, MOBBIIICHUSI CTENEHU UAeanbHOCTU. Ha sTol cTanuu HabmogaeTcs
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crenuaan3anus CUCTEMBbl - aHTUJUHAMU3ANUSI, HO T€ (PYHKIMHU, KOTOPHIE CHC-
Te€Ma MEePECTAET BBINOJHATh, IEPEAATCS APYTOU CUCTEME.

Hanpumep, eciu B mepBy MUPOBYI BOHHY CTAaHKOBBIE NMYyJEMETHl Mpe-
Ha3HAYanuCh AN CTPENbOBl MO XUBOW CHIE NMPOTUBHUKA Ha MUCTAHIUAX 0O
2500-3000 M, TO BO BTOPYIO MUPOBYIO BOWHY NpeaeibHas AUCTAHIUS COKPATH-
nack 10 1000m, a Ha OONBIMIMX MUCTAHIMAX JaHHAs 3aj7ada Oblja mepeaaHa MU-
HOMETaM M apTHUIJIEPHUH, C UEM OHU CHpPaBISAIUCH dPPEeKTUBHEE.

PazButue TC B menom sBisieTCs pe3yJbTaTOM COBEPIIEHCTBOBAHUSA MOJ-
CHUCTEM Ha KaXJ0M HepapXuyeckoM ypoBHe. Tak Kak Kaxjaas IOJICUCTEMa
BCJIEICTBUE 3aKOHA HepaBHOMepHoOcTH pa3BuTusa [IC HaxomuTtcs Ha pa3aM4YHOU
CTaAUM pa3BUTHUSA, TO NMEPBOHAUYAIBbHO MOXET NMokKa3zatbcs, uTo TC pa3BuBaercs
Xa0TUYHO: TO 3a CYET pa3BEepThIBAHUSA, TO 32 CUET CBEpPTHIBAHUS, TO AECUCTBYET
O0JlHA rpynna 3akoHOB, To Apyras. OQHaKo eciau paccMaTpUBaTh pa3BUTHE Kax-
not moacuctemMsl B coctaBe maHHou TC, to IIC cTporo moauyuHsAOTCS 00ImeH
cXeme.

Kpome Toro, 0oHO TEXHUYECKOE pEIIEHHE MOXET OTpaxaTh AecTBUE cpa-
3y HECKOJbKHMX 3aKOHOB pa3BUTUA. Hampumep, Mcnosib30BaHUE B TIYIMIHUTEIIX
3ByYKa BBICTpEJ]a BMECTO CHYTAHHOW NPOBOJOKH JJS IAPOCCEIUPOBAHUS rasza u
PE3UHBI IJs OTCEYKHU ra3a, CIEAYIIIEro 3a mnyjaeil, NOpUcTOro MmaTepuasa TUMA
IIOPOJIOHA €CTh MPOSABIECHUE NEUCTBUA ABYX 3aKOHOB. IlopucTHI OPOJIOH - OX-
HO BEIIECTBO BBIMOJIHAET JABE (QPYHKUHUU: JPOCCEIUPOBAHHE U OTCEUYKY TIa3oB,
MO3TOMY IO OTHOWIEHHUIO K MOPUCTHIM MaTe€pualaM 3TO pEUIEHUE €CTh MPOsBIIE-
HUE 3aKOHa MepexoJa ¢ MAKpPO- HAa MUKPOYPOBEHbD.

3Has 3aKOHBl Pa3BUTHUSA TEXHUUYECKUX CHUCTEM, U OMNpPEIEIUB MOJOXECHHE
koHKpeTHOW TC unu moacucTemMbl Ha JUHUM Pa3BUTHUSA, COOTBETCTBYIOLIEH KaxX-
JIOMY M3 3aKOHOB pPa3BUTHUSA, MOXKHO:

- 00BEKTUBHO OILEHUTHh MOJYYEHHOE TEXHUYECKOE pelleHUEe KOHKPETHOU
3aladyd, a TakXe cpaldy Ke cHesiaTh HECKOJNbKO MOAU(UKAUN dTOTO pEIICHUS B
HamnpaBJICHHUH NEUCTBUS 3aKOHOB Pa3BUTHUS;

- CIPOTHO3UPOBATH AanbHelmee pa3Butue TC u TouHee cHOpMyaHpPOBATH
TEXHUYECKUE NPOTUBOPEUHUS, NIPENSATCTBYOIINE 3TOMY Pa3BUTHIO.

Ha 3HaHuu 3aK0OHOB pa3BUTHUSA OCHOBAaHAa METOJUKA PELIEHUS KOHKPETHBIX
n300peTaTenbCcKUX 3a4a4, a CTAHAApPThl HAa pelIeHNe TaKUX 3a7ay B OOJBIIMHCT-
B€ CBOEM SIBISAIOTCS UX NPSIMBIM CIEACTBUEM.
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4. CTAHAAPTHBIE PEHNIEHUSA U30BPETATEJBCKHUX 3AAY

CranpapThl Ha pelieHus u300peTaTeNbCKUX 3ajay - 3TO MpaBuUJia CUHTE3a
U TmpeoOpa3oBaHUS TEXHUUYECKHX CHCTEM, HEMOCPEACTBEHHO BBITEKAIOIIHE U3
3aKOHOB Pa3BUTHA 3TUX CHUCTEM.

Mo>HO yTBepX)JaTbh, YTO CTAHAAPTHI - 3TO KOHKPETHBIE CIOCOOBI peanusa-
UM 3aKOHOB Pa3BUTHUS MPUMEHUTENIbHO K pPa3JMUYHBIM TUIAM (U3UYECKUX MPO-
TuBopeunii. [lo3ToMy MHOTHME MpPUMEpPHI, UITIOCTPUPYIONIUE ACWCTBUE 3aKOHOB
pa3Butuss TC MOXHO HMCHOJB30BaTh B KayecTBE NMPUMEPOB pealu3alUu CTaH-
JapTOB.

[To coBpeMeHHBIM NpPEACTABICHUSAM pPa3BUTHUE CHUCTEM HJET MO JIUHUU:

HenoiHvle 8eNnoNibHble CUCMeMbl - NOJAHble GeNnoau - CHONCHble 6enONU -
¢dopcuposanHnvle genoau.

B nro6om 3BeHEe 3TOW Iemu BO3MOXKEH Mmepexo] Kak "BHH3" Ha 0ojee HU3-
KU CUCTEMHBIM YPOBEHb, TaK U "BBEpX'" - HA YPOBEHb HAJCUCTEMBI.

Huxe nan 00630p cucteMbl 76 cTaHIapTOB, I'le B CKOOKaxX MPHUBEIEHBI HO-
Mepa ctaHgapToB no kinaccupukanuu I'.C.Anprmynnepa. CtangapTsl CTpyNINu-
pPOBaHBI B 5 KIIaCCOB.

Kuaacc 1. ITocTpoeHue u pa3pyuieHne BemoJbHBIX CHCTEM

1.1 Cunrte3 BenoJei

maBHAs umes 3TOTO MOJKjIacca - HCIOJb30BaHUE 3aKOHA MOJIHOTH YacTCH,
T.e. 1 cuHTe3a pabortocmocobnoctu TC HeoOXoammMo, B MpocTelmeM ciydae,
NepeidTH OT HEeBEMOJs K BEMOJI0, BB HEJOCTAalOIIee €ro 3JIeMEeHTaM BEIeCT-
Bo u (unu) mone (1.1.1). Hepenko mnocTpoeHHe BemoJsi HaTaJKUBaeTCs Ha
TPYAHOCTH, OOYCIIOBJICHHBIC pPAa3JIMYHBIMU OTPAHUYCHUSMHU Ha BBEJCHHEC Be-
mecTB U mojaei. Cranmmaptel 1.1.2 - 1.1.8 moka3pIBalOT TUNHUYHBIE OOXOJHBIC
NyTHU B TAKUX CIyYasX.

O6mas cxema popmMynupoBok crangaptoB 1.1.2 - 1.1.5 cnenyrwomas:

Ecnu man Bemosib, MIOXO0 MONJAAIIUNACS HYXHBIM H3MEHCHUSAM, TO 3aJady
peumanT nepexoqoM K KOMIJIEKCHOMY BENOJIO;

a) BBOAST BHYTPEHHHE N00aBKU (MOCTOSHHBIE UM BPEMEHHBIE) B OJHO M3
BemecTB (1.1.2);

0) eciu a) 3ampemnieHo, TO BBOIAT HAapyXHbIe N00aBKU, IPUCOEAUHIST UX K
onnomy u3 BemiecTB (1.1.3);

B) ecau u 0O) 3ampemnieHo, TO B Ka4eCTBE BBOJMMOTO B BEMOJIb BEIIeCTBa
UCIOJb3YIOT BHEMHIOW cpeny (1.1.4);

I') €CJH cpejJa He CONEPKUT HYXKHBIX BEIIECTB, TO 3TH BCI[ECTBA MOTYT
OBITH TTOJIYYCHBI:

- BBEJIEHUEM B Cpelly 100aBOK;

- 3ameHo¥ BHemHel cpensl (100% mobasku); (1.1.5)

- €€ pa3JoKEeHHUEM.
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I[Ipumepsl:
1.1.1

[Ipu oxoTe Ha KpyMNHOro 3Beps NPUMEHSAIOT KpPYHNHYI IpoOb - KapTeub.
I[Ipu »TOoM, yem Oonbine APOOHMH MOMaaeT B 3Beps, TEM HaJeXHee MOopaKeHHUE.
Jnsa yMmeHbHIeHUs pasjeTa APOOMH OXOTHHKHM Mepe] CHapsHKeHUEM MNaTpoHa
HaJICEKAaIOT UX, BKIAJIbIBAIOT B pa3pe3 BEPEBKY, a 3aTeM 3axumMaroT Hajpes. Ilo-
Jy4arwTcs cBoero ponaa "Oychel", KOTOPBIMH U CHApPSAKAKOT MaTPOH.

1.1.2
Jlns yMeHbIIEHUS pa3jeTa MeJIKOW ApoOM MpUBEICHHBIA BBHIIIE CIOCOO 3a-
TPYIOHHUTEJEH, TaK Kak TpeOyeTcs CAMIIKOM TOHKas pabota. [Ipeanoxxeno Hane-
JUTH JAPOOHMHBI CHOCOOHOCTHIO MPUTATHUBATHCA APYr K APYry. DTOTO MOXKHO
NOCTHYb, JTUOO BBOAS B CBHHEI[, U3 KOTOPOTO H3TOTAaBIMBAaeTCsI ApoOb, BHYT-
peHHIO n00aBKy B BHJAE€ HaMarHudyeHHOTo (Qeppomopomika, JUO0 3aMEHOWH
CBUHLOBOHN npoOu peppomaruuTtHoit (t.e. 100% nobaBknu).

1.1.3

Ecnu BBenmenume QeppomMarHuTHON m00aBKM cuuTaeTcs HEdIPPEKTHUBHBIM
UM HEJAONMYyCTHMBIM, HampuUMep, H3-3a yMEHbUICHHS IUJIOTHOCTH MaTepHania
npoOu, 4To CHU3UT 3PPEKTUBHYIO NaJbHOCTh CTPEIbOBI, TO MOXXHO NPUMEHUTH
HapyXHYI 100aBKy B BHUJE MJIacTMAacCOBOTO CTaKaHYMKa, B KOTOPHIM moMelna-
ercs Apo6b. OCHOBHOW BKJaJ B pacceMBaHUE APOOM BHOCAT BBIXOAANINE U3
CTBOJIa BCJEJA 3a ApoOBIO MOPOXOBHIE Ta3bl, a MJIACTMACCOBBIN CTaKaHYUK Tpe-
JOXpaHsAeT ApoOb OT AeHCTBUS MOPOXOBBIX ra3os, a 3areM B 0,5-1M oT nynbpHO-
ro cpe3a CTBOJA OTCTAaET OT APOOUH.

1.1.4

[IpakTuyecku Bce MyJIW M CHApsAIbl, NpeJAHa3HAYEHHBbIC JJsI BBICTpPEJIHUBA-
HUS U3 TJaJKOCTBOJBHOTO OPYXUSA CTAOMIM3UPYIOTCS MPU B3aUMOJECUCTBUU C
BHemMHEN cpenoit - Bo3ayxom. [Ipu 3ToM aas crabunam3anuu HEHTP TaBIEHUS
NOJKEeH OBITh KaK MOXHO yJaleH Ha3aJ OT LEeHTpa TAKECTU cHapsaa. DTo AOC-
TUTAEeTCs WU MOCTAHOBKOW ONEpEeHHUs Ha 3aJlHIOI 4YacTh CHapsana (MoJKalu-
OepHble OpoHEOOWHBIE CHAPSAbI, “CTpenKa” IJis MHEBMATHUYECKOTO OPYXHUs) UIHU
BBHINMOJTHEHUEM MEpEeJAHEN YacTu NyJH M3 CBHHIIA, a 3aJHEW - U3 BOWJIOKA WJIH
mjacTHKa.

1.1.5
B aBTOMaTe nas mOABOMHOW CTpenbOBl MpUMEHsETCs Ooempumac ¢ myjiaei,
uMmeroned ¢opmy 3aocTpeHHOTo cTepxHsi. Ctabunuzamnus CTEpKHS B BOJAE MPO-

UCXOOUT 3aMEHOW BHEIHEH cCpelabl, T.K. CTEPKEHb JBUXKETCA B KaBEpHE
(Puc.48).

KABEPHA

Puc. 48
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Cranpgapt 1.1.6. Eciim HyXeH 3aJaHHBII pexXuM JeicTBUSA, a 00ecneduTh
€r0 MO YCJIOBHSAM 3aJa4d HEBO3MOJXXHO, TO HaJ0 HCIOJIH30BaTh MaKCUMaJbHBIN
pexum, a u3bbIToKk yopaTth. [Ipm 3TOM H30BITOK MOJsI yOUpPAKT BEIIECTBOM, a
U30BITOK BEIIECTBA - MOJIEM.

IIpumep.
Hns obecnedeHUss cCTaOUIBHOCTH pabOTHl aBTOMATHKHU B Pa3JHUYHBIX yCJO-

BUSAX DKCIUIyaTalluW, HaNpUMep, B YUCTOM U CMa3aHHOM OpPYXXHHU, B 3aNbIJICH-
HOM U 3arpsI3HEHHOM OpYXXHH, HEOOXOJMMO M3MEHATh UMIYJIhC OOKOBOTO ra3o-
OTBOJHOTO yCTpoilcTBa. DTO AOCTHUraeTCs MJIU U3MEHEHHUEM MHUHHMMAaJIbHOIO Ce-
yeHus razonposojga (nysemetr CI'M) unm B cooTBeTCTBHH cO cTaHgaptom 1.1.6.
To ecTh OTBepCTHE Ta30MpPOBOJA BBIMOJHAIOT MAaKCHMalbHOTO CEYEHUs, pac-
CUMTAHHOTO HAa CaMble TPYAHBIE yCIOBHUS IKCIIyaTalluu, MPpH 3TOM OOKOBOE Tra-
300TBOJIHOE YCTPOUCTBO oOecrneyuBaeT MaKCHUMaJbHBIH HMIYJIbC, B OOKOBOU
NOBEPXHOCTHU Tra30BOW KaMepbl BBINMOJHAIT OTBepcTHs naas cOpoca ra3oB. B
HOPMAJIbHBIX YCJIOBUSAX OJKCIIyaTallMd OTBEPCTHUA YACTHYHO HIU MOITHOCTHIO
OTKpBIBAIOTCSA AJs cOpoca ra3oB, yMEHbIIAass UMIYJbC BEIYyIIEro 3BeHa.

Crangapt 1.1.7. Eciiu Hy® HO 00€CNEeUYUTh MAKCUMAJIbHBIA PEXKUM JAECHCT-
BUS Ha BEIIECTBO, a 3TO HEJONMYCTHMO, MaKCHMaJbHOE JeiicTBHUE cleAyeT CO-
XpaHUTh, HO HANIPaBUTh €T0 Ha APYroe BEUIECTBO, CBSI3aHHOE C MEPBBIM.

IIpumep.

C nmepexonoMm Ha 0OoJjiee BBICOKOPHEPreTUUYEeCKUNH O€3IbIMHBIA MOPOX, NPHU-
MEHSBIIMECS paHEe CBUHILOBBIE MYJIH CTAJU CPpbIBAaThCAd C HApe30B U Jaxe Mja-
BUTHCSA. TO ecTh MakKCHUMaJbHBIN PEXUM JEHCTBUSA HAa BEIIECTBO (MYyJI) MPUBO-
IUI K HapyleHuio ee paborocmocoOHocTH. [[ng mpemoTBpameHHs 3TOro Ha
CBUHIIOBYIO IYJIO CTajld OJEBaTh 00OJOYKY H3 0OoJiee MPOYHOTO MaTepuarna,
KOTOPBIM Tenmeph B3aUMOJAECUCTBYET C Hape3aMH, HE CPbIBAasACh C HUX U 3aKPyUH-
BaeT CBUHIOBYI mynto. Tak ceiiuac M3TOTaBIMBAIOT MNYJIH AJII OXOTHUYHETO
Hape3HOT 0 OpYXus.

Cranaapt 1.1.8. Eciiu Hy)eH u30upaTeIbHO-MaKCUMAJbHBIH peXuM (MaK-
CHUMaJbHBI PEXHUM B ONpPEIEICHHBIX 30HAX NMPH COXPAaHCHUU MHHUMAIBHOTO B
IPYTHUX), MOJE AOJKHO OBITh MAKCUMAIbHBIM, JIUOO MUHUMATbHBIM.

B mepBoM cnydae, B MecTax, rje HeoOX0QUMO MUHUMAIIbHOE BO3JeiiCTBHE,
BBOJST 3amuTHOE BemecTBO (1.1.8.1).

Bo BTOpOoM - B MecTax, TrJe HEOoOXOIMMO MaKCHMalbHOE BO3JCHCTBHE,
BBOJISIT BEIIECTBO, JAaKIIee JOKAJIbHOE MMOJIe, HAIPUMEP, TEPMUTHBIC, B3pPbIBUA-
ThIE COCTAaBHI.

1.2. PazpymeHnue BenoJei

OO6mas cxema ¢opMmynaupoBok cranaaprtos 1.2.1, 1.2.2, 1.2.3 storo nona-
Kjacca cleayrolmas:

Ecnu Mexny AByMs Bell€CTBAMH B BEIOJE€ BO3HUKAIOT CONPSI)KEHHBIE - MO-
J€3HO€ U BPEAHOE NEUCTBUS, TO:

a) B ciydae, €cJIM HENOCPEICTBEHHOE COINPUKOCHOBEHHE BEIIECTB COXpa-
HSTh HE00sA3aTeNIbHO, 3a/ladyy pelarT:

1 - BBegeHHMEM MeEXJAY JABYyMS BELIECTBAMHM IOCTOPOHHEIrO [JEIIEBOTO
TpeTbero BemecTtBa. Ilpu 3ToM BemecTBO AOJKHO OBITH "Hmpo3payHo" Ajs mo-
ne3Horo u "Hempo3padHo" nas Bpeanoro mouas (1.2.1);
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2 - eclIM HMCIOJIb30BaHUE MOCTOPOHHUX BEUIECTB 3alpPEUIEHO, TO BBOISAT
BEUIECTBO, SBIAIOIIECECS BHIOM3MCHEHHEM HMEIONUXCSA B BEIOJE BEIIECTB
(1.2.2);

0) B ciydae, €ClIM HENMOCPEACTBEHHOE CONMPHUKOCHOBEHHME BeUlecTB 00s3a-
TEJbHO, TO 3aJadyy pelarT MNEepPeXoaOoM K JIBOHNHOMY BENOJIIO, B KOTOPOM IO-
JEe3HOoe NeHcTBHE ocTaeTcda 3a nojeM II;, a HelTpanu3anus BpEeIHOTO NEHCTBHUS
ocymecTBasercs nonem I, (1.2.4).

IIpumepsl.

1.2.1

[Ipu ynape moABUMKHBIX YaCTEW B KOHIIE OTKAaTa O 3aJ{HIOI0 CTEHKY KOPOOKU
aBTOMAaTUKU B INOCJEJHEH BO3HUKAIOT OOJbIIME HANpPSKEHHUSA, YTO BBIHYXKJIAET
KOHCTPYKTOPOB YNPOYHATH, a CJIEAOBATEIbHO, YTSIKEIATh KOpOOKYy aBTOMAaTH-
Ku. J{nsg cmsardenus ygapa MexIy 3aJHeld CTEHKOW KOpOOKM aBTOMATUKHU M IMOJI-
BUKHBIMU 4YacTsIMH nomemaioT OydepHyro npyxuny (nmynemetrst JUIK, HCB),
unu GubpoByro npokaanky (nmuctoner-nyiaemet I[TITII).

1.2.2
CoBpeMeHHBICe OpOHEOOWHBIC MYyJIH, KaK NMPaBHUIO, COCTOAT U3 OpoHEOO-
HOTO CepJeYyHMKa M3 3aKaJeHHOW cTajlu, CBUHLUOBOW pyOamKM M NMIaKUpOBaH-
HOW Menbro oOonouku U3 MiArkod cranu (Puc.48). M3roToBHTH Takyw MNYIIO
cioxxHo. Haunbonee nmpocTtas nyns - 370 oAuH OpoHEeOONWHBIN CeplIEeUYHUK, HO MPH
BBICTpEJIE TAaKOW NyJied NPOU3OUIET B3aMMHOE CMATHE HAapYyXKHBIX CIIOEB CEp-
JEYHUKAa M Hape3oB cTBoJa. Jlasd npenoTBpamleHUss HTOT0 MEXAy MyJleH-
CEpAEYHUKOM M CTBOJOM JOJIKHO NPUCYTCTBOBATh TPEThE "MArKOoe" BEIIECTBO,
SBJISONEECS BUJOU3IMEHEHUEM UMEIOIUXCH.
[Ipennaraercsa caenaTh HapYy>XKHBIA CION myiau-cepledyHUKa "MATKUM" 00e3-
yTJIE€POXKEHHBIM MM He3aKaJleHHBIM (OTHYIIEHHBIM MTOCJE 3aKalKH).

Cepneunuk  PvOamka Oo6o1ouka
Puc. 48 bponeboiinas mys

Crangaprt 1.2.3. Eciu HeoOXOAMMO YCTPAaHHUTH BpPEJAHOE JCHCTBHE MO
Ha BEIIECTBO, 3a/laya pelmaeTcss BBEJEHUEM TPEThEro BeIlecTBa, OTTATUBAIOIIE-
ro Ha ce0s BpeaHOE AEHCTBUE MOJIA.

IIpumep.

3BEHO TUIIMYHOU HanOHHOI\/JI JEHTBI ¢ OTKPBITBIM 3BCHOM NPCACTABJICHO Ha
pucyHke 49.

(-

=

Puc.49

58



59

ITpu paboTe mMaTpOHONOAAIOIIEr0 MEXaHU3Ma JICHTA PAaCTATUBACTCS, KpEMJIeHHe
NaTPOHOB B Hel ocyiabeBaeT U OHU MOTYT BbIIACTh. YTOOBI pacTsAkKEHUE JEHTHI
He BJIMAJO Ha 3aKpelJeHue MaTpoHa B HEM Ha 3BEHE JeJIaloT Mpope3u a)
(Puc.50). Tenmepp yuacTku 3BeHa 0) yaepKUBAIOT MAaTPOH BHE 3aBUCHUMOCTHU OT
pacTsKeHUs 3B€Ha MEXAY 3THUMU y4yacTKaMH.

6)

-

F F

\ > — —_—

[Ipopesu a)
Puc.50

Cranpgapt 1.2.5. Eciu Hajgo pa3pylIUTh BENOJb C MAarHUTHBIM IOJIEM, 3a-
Jaya MOXeET ObITh pemieHa nmpuMeHeHueM ¢puzsdpdexToB, "oTkaoyaomux" dep-
pPOMarHUTHBIE CBOWCTBA BEIIECTB, HAIPUMEP, pa3MarHMYMBaHHUE MPHU yaape UIHU
npu Harpese Bolme Touku Kiopu.

IIpumep.
B mponecce xpaHeHUs OpyXHu€, B TOM YUCJIE€ U CTBOJ, HAMAarHMYHUBAETCH,

MarHUuTHBIM nojeM 3emiau. [Ipu BeicTpese BCIeACTBUE NEUCTBUS BBICOKOW TEM-
nepatypsl BHYTPEHHUH CIOW CTBOJa HarpeBaeTcs Bbie Touku Kiopu u paszmar-
HUYHUBACTCA. PCFI/ICTpI/IpyH CTCIIEHb DJOTOTO paSMaFHI/I‘-II/IBaHI/IH MOXHO CAO€JaTh
BBIBOJ] O TOM, CKOJbKO BpPEMEHHM MPOLLIO Hocje cTpeybObl. OTBET Ha 3TOT BO-
NpoC Ba)XeH B KPUMHUHAJTUCTHUKE.

Kaacc 2. Pa3zBuTHEe BeNOJBHBIX CHCTEM

2.1. Ilepexoa K CJA0KHBIM BeNOJAM

[ToBpimenne >pHEeKTUBHOCTH BemMoJel MOXKET OBITh JOCTUTHYTO MpEXIE
BCET0 MEePEeX0J0M OT MPOCTHIX BEMOJEH K CIOXKHBIM - IEMHBIM U ABOWHBIM. [loa-
KJacC KOHKPETH3HpPYeT MEXaHHU3M JEeWCTBHS 3aKOHA MOBBHIIIEHHS BEMOJBHOCTH
TC.

O6mas cxema ¢GopmyaupoBok ctangaptoB 2.1.1, 2.1.2 sTtoro moakmacca
clenyromas:

Ecnu HY>XHO MOBBICUTH 3P PEKTUBHOCTH BENOJIbHON CUCTEMBI:

a) 3aJjady pemarT MpeBpameHneM OJHON M3 YacTel BENOJsS B HE3aBUCHMO
yIpaBJsieMbIid BEMOJb C 0Opa3oBaHueM IenHoro Benous (2.1.1);

0) ecnu 3aMeHa DJIEMEHTOB BEMOJsS HENOMyCTHMa, 3aJady pelmarT MOo-
CTPOMKOW JBOMHOIO BEIOJIA MYTE€M BBEACHHUS BTOPOTO IOJIA, XOPOIIO NMOALAK0-
nierocs ynpasiaeHur (2.1.2).
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IIpumepsl.
2.1.1

B peBonbBepHoOi nmymke P-23 s npeaoTBpalleHHs NPOpPbIBa MOPOXOBBIX
ra3oB MexJAy Topuamu OapabaHa M CTBOJIa B CTBOJI moMelaercs oOTmoparop,
n300paxeHHBIH HA pucyHke 51:

.+

Oo6TrO0paTop CrtBon

Bapaban

Puc. 51

Bo Bpems BpicTpena o0TIOpaTOp MPHIKUMAETCS CBOUM 3aJHHM TOPIOM K
OapabaHy moJ AeMcTBHEM CHUJIBl JaBJIIEHUS NOPOXOBBIX ra30B Ha MEpPEAHUU TO-
peur oOTOpaTopa.

2.1.2
PerynupoBaTe HadaabHBIM MMIIYJIbC OTKATHIBAKIMINXCS YaCTE€d B OTKATHBIX
cucreMax ¢ KOPOTKMM XOJIOM CTBOJIa 3aTPYAHUTEIBHO, MMO3TOMY B CHCTEMY
BBOJAT JUOO XOPOLIO peryaupyeMblid JOMOJHUTENbHBIH Tra300TBOJAHBINH JBUTA-
TeJllb, TM00 PETyJIUPYEMBbIil NYJIbHBIH yCUIUTEIb OTIAYH.

2.2. @opcupoBaHue BemoJei

[IpenctaBieHHbIE CTaHAAPTHl MO3BOJSIOT yBEIUYUTh dPPEKTHBHOCTH Be-
nojeir 6e3 BBeJCHUS HOBBIX Mmojei m BemecTB. JJocTturaercs 3to popcupoBaH-
HBIM HCTOJHh30BAHHNEM MMEIOUIMXCS BEIIECTBEHHO-TIOJIEBBIX PECYPCOB.

O6mas cxema GopMyJaupoBOK cTaHmaptoB 2.2.1, 2.2.6 s3Toro mojakjiacca
clenyromas:

Ecnu nana BemonbHas cuctema, €€ 3PPEeKTUBHOCTh MOXKET OBITH MOBBIIIE-
Ha:

a) 3aMEHOW HeympaBiasieMoro padodero mojas ynpasiasieMbim (2.2.1);

0) yBeJIMYEHHEM CTENEHH NUCHEPCHOCTH BEIIECTBA, UTPAIIIETO POJb HH-
cTpyMeHTa (2.2.2);

OcoOblt cnyuall ApoOJIeHUS - MEPEXO0J OT CIJOIIHBIX BEIIECTB K Kamu-
AsipHO-TOpUCTHIM. [lepexoa 3TOT oCcymEecTBASETCS MO JUHUU:

CNIOWHOE 8eujecmeo - geuecmeo ¢ OOHOU NOJOCMbIO - 8eUeCmMB80 CO MHO-
2UMU NONOCMAMU - KANUIAAPHO-NOPUCMOE BeuecmEo - KANUIIAPHO-NOPUCHOe
gewecmeo ¢ onpedeieHnot cmpykmypotu (2.2.3);

B) YBEJIHWYEHHUS CTENEHU AMHAMH3ALUHU, T.e. mepexona K Oosee rudbkoit
CTpyKType (2.2.4);

r) NIepexoJoM OT OJHOPOJIHBIX MOJEH K MOJSAM, UMEIOUIUM OINpPEIEICHHY IO
NPOCTPAHCTBEHHO-BPEMEHHYIO CTPYKTYpyY (2.2.5);

) MepexoJa0oM OT BEUIECTB OJHOPOJHBIX K BEUIECTBAM HEOJHOPOIHBIM,
UMEIOIIUM ONpPEIeICHHYIO CTPYKTYpPY (2.2.6).
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[Ipumepsnl:
2.2.1

OnHo¥M M3 3aJad IpU NPOEKTUPOBAHUU IMATPOHOB SABISETCA HANOJHEHUE
KpUBOUW JAaBJIIECHMUS.

P(t)

v

Puc. 52. KpuBsle naBineHus.

Ha pucyHke 52 3aBHCHUMOCTH JaBJE€HHUS MOPOXOBBIX Ia30B OT BPEMEHHU C
Hadaja BBICTpesia MoKa3aHbl nBa rpaduka. 'paduk 1 m3zoOpaxxaeT 3aBUCUMOCTH
P(t) npu uMcnonb30BaHUU MPOCTOTO 3EPHUCTOTO MOPOXaA, KOTOPHIM co3JaeT He-
ynpasasiemoe pabouee moisie. 'paduk 2 m3o0paxaer 3aBucuMocTh P(t) mpwm uc-
NOJb30BAaHUM NOpPOXa C CEMHUKAaHAJbHBIMH 3€pHAMH, JUOO MOANPECCOBAHHOTO
nopoxa, 4eM co3JaeTcs ympaBiasemoe pabodee mone.

N3 cpaBHenus rpadukoB 1 u 2 BUAHO, YTO MIOMAaAb MOJ KpUBOH rpaduka
2 Oospme, yeM y rpaduka 1 mpuw OQMHAKOBOM MaKCHMaJbHOM JaBJIICHUU. DTO
03HayaeT, YTO NPU OJAMHAKOBOM MaKCHUMaJbHOM JaBJIEHUU UMIYJIbC MaTpPOHA BO
BTOpPOM ciydae Oonblue.

2.2.2
Kaxk yxe Ob110 cKka3aHO BhIIIEe pabodue OpraHbl MymeK - HOpaxaeMble dJe-
MEHTBHI Pa3BUBAJNCh IO HANPABICHHUIO!
YyTryHHBbIE sfigpa - O0MOBI - KapTeub - pyrac - XuMudeckue 0oenpumnacsl.

2.2.3

'nymuTenu 3Byka BeICTpeNia pa3BUBAIOTCSA B HAalpaBJICHUU:

- HIUJIUHAP C meperopoakaMu (MHOTO MOJOCTE);

- MUJIUHAP C MEPEropoKaMu U CIYTAaHHOW MPOBOJOKOM IS OXJaXICHUS U
IpOCCEeIUpPOBAaHMUS TMOPOXOBBIX Ta30B (Havalo Tmepexoaa K KamUuJISPHO-
MOPUCTHIM BEIIECTBAM);

- UAJUHAP C NOPOJOHOBBIMU MEPEropoakaMu (KamuiIJasipHO-TOPUCTOE BeE-
IECTBO);
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- OUJIUHAP C MOPOJOHOBBIMHU HNECpECropoaKkamMu, nNpuidYcM MOpPOJJIOH NPOMUTAH
JEIrKo HCHapﬂIOHlef/’ICH KUAKOCTBIO I OXJIaXACHUA IMOPOXOBEIX I'a30B U CaMOTO
TIYIIUTCIA.

2.2.4
JeiicTBUe 3TOTro cTaHAapTa Ha MpUMEpe Pa3BUTHUS MUCTOJETOB-NYJIEMETOB
NpPOJAEMOHCTPUPOBAHO paHee.

2.2.5

B BBICOKOTEMNHBIX aBHANyMIKaX AOCBUIAKIIMNA yaap mockiuartens ("oxHO-
poaHOe" mojie) MOXET MPUBECTH K HEAONMYCTHUMOW aedopmManuu matrpoHa, mo-
3ToMy B nymke AM-23 noceuiaTenb B MPOLECCE AOCBHIJIAHUSA NMAaTpOHA HAHOCHUT
eMy MOoCJeJ0BaTEeJIbHO TP MEHBIIUX MO CHJIE yJapa.

B MHOTroCTBOJIBHOM OpPYXHMH 3aKOH U3MEHEHHUS CKOPOCTHU AOCHIIAEMOTIO Ma-
TpoHa 3ajaercs mnpodunem komupa (moje CKOPOCTEH ¢ ompeaesleHHOW mpo-
CTPAHCTBEHHOMN CTPYKTYpOH).

2.2.6
Jns noBeimeHus 3¢ppekTuBHOCTH B 5,54 MM nyne narpoHa HATO, ee 3ax-
HSS 4acTh BBHINOJHEHA M3 CBMHIA, a B NMEpPEJHEN 4acTU PacHoOJIOKEH CTalbHOMU
cepaeyHuK (HEOJHOPOJHOE BEIIECTBO).
[Ipy mpoxoxAeHUU TakoW MyJell mperpajbl OHAa MOBOpPAYMBAETCSA M MeEpe-
JaMBIBA€TCs Ha 4acCTH, CO3/1aBasi MHOXECTBO CBUHLOBBIX OCKOJKOB.

2.3. ®opcupoBaHHE COIJACOBAHUA PUTMHKH

[Toakmacc 2.3 BkIWYaeT cTaHAapThl MO0 GOPCUPOBAHUIO BEMOJEH 0COOEHHO
9KOHOMHUYHBIM clocoboM. BmecTo BBeneHHS UJIU CYIIECTBEHHOTO H3MEHEHHS
BEIIECTB W MOJIeH CTaHAApThl MOJKJAacca MpeJyCcMaTpPpHUBAIOT YUCTO KOJIHYECT-
BEHHbIC M3MEHEHUs - 4acTOT, pa3MepoB, Macchl. TakuM oOpa3oM, 3HAYHUTEIb-
HBIA HOBBIN 3 (PekT qocTuraeTcs Npu MUHUMaJIbHBIX H3MEHEHUSNX CUCTEMBI.

Crangaprt 2.3.1. B BemoabHBIX CHCTEMax JIEHWCTBUE MO TOJIKHO OBITH
COTJIaCOBAaHO MO yacToTe (HUJIM CO3HATEIbHO pPAacCOTIIaCOBAaHO) ¢ COOCTBEHHOU
YacCTOTOW M3JAENUs UM HHCTPYMEHTA.

I[Ipumep.

Ynanenue 3y0a BUOpUPYHONIMMH 3axXBaTaMH, NMPUYEM YacTOTa BUOpamuu
3aXBaTOB paBHa COOCTBEHHOW "yacToTe KoJieOaHU 3yba uiam OIM3Ka K HEH.

Cranaaprt 2.3.2. B cnoXHBIX BENOJbHBIX CUCTEMAaX AOJKHBI OBITH COTJa-
COBaHBI (MJIM CO3HATEIBbHO PACCOTIACOBAHBI) YaCTOTHl MCMOJIb3YEMBIX MOJEH.

I[Ipumep.

JloXHBI OBITH paccoOTJIacOBaHBI: a) TEMII CTPEIbOBl M YacTOTa COOCTBEH-
HBIX KoJIeOaHWN cTBoJa; 0) TEMNO M YacTOTa COOCTBEHHBIX KONeOaHUU OpyKHUSA
Ha aMOpPTHU3AaTOpPaX.

Cranpapr 2.3.3. Eciiu nBa neicTBUs, HalpUMEp, U3MEHEHUE U H3MEpeE-
HHE, HECOBMECTHUMBI, OJHO NEHCTBUE OCYIIECTBISIECTCS B MMay3ax APyroro.

I[Ipumep.

[Ipumepsl MpUMEHEHUSI CTAaHAAPTOB ATOTO pa3jeiia MPUBEACHBI BBIIIEC MPHU
U3JI0)KEHUH 3aKOHA COTJIaCOBAHUS PUTMUKHU.
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2.4. KomnaekcHo-gpopcupoBaHHbie penoaun

dopcupoBaHue ¢emnoaeid MPOBOMUTCS aHAJIOTHYHO mHonakimaccam 2.1-2.3,
OHAKO, UMEIOTCS clieaylomue ocobeHHOCTU. DPPeKTUBHOCTh (enoeil moBbI-
[IaeTcs NPU UCMOJb30BAHUU:

a) MAarHUTHBIX XXHJIKOCTEH - KOJJIOMIHBIX (eppodyacTHll, B3BEIICHHBIX B
KEepOCHHE, CHIIMKOHE UM BOJE;

0) KamuIASAPHO-NOPHUCTONH CTPYKTYpHl BEIIECTBA, KOTOPOE MOXKET OBITH
NPONUTAHO MArHUTHOM XUAKOCTHIO.

Kuaacc 3. Ilepexoa k HaacucreMe ¥ HA MUKPOYPOBEHb

3.1. [lepexon k OucucremMaM M MOJUCUCTEMAM

Hapsay ¢ "BHyTpucHCTEMHBIM" COBEpUICHCTBOBAHUEM (JIMHHUS CTaHIAapTOB
2-r0 KJlacca) CYHIECTBYET JUHHUS "BHEIMIHECUCTEMHOTO'" pa3BHUTHUS: Ha JIOOOM
3Tamne BHYTPEHHEro pa3BUTHs CUCTEMa MOXET OBITh O0BbEIMHEHA C APYTUMH
CHCTEMaMHU B HAaJCUCTEMY C HOBBIMU KayeCTBaMHU.

OPPeKTHBHOCTH CHCTEMBI - Ha JIIOOOM dTame pa3BUTHUS - MOXKET OBITh MO-
BhINIEHA:

CUCTEMHBIM NEpexoJoM - O0bEJHMHEHUEM CHUCTEMBl C JIPYrod cucTeMoi
(unum cuctemMamu) B 6oyiee CIOXHYIO Ou- unu nonucuremy (3.1.1).

[TopimeHnEe YPPEKTUBHOCTHU MOJTHCUCTEM TOCTUTACTCH:

- 3a CUET pPa3BUTHS CBSA3EH 3JIEMEHTOB B 3TUX CHUCTEMax, UX JUHAMHU3ALUUU
(3.1.2);

- 32 CYET YBEJUYEHUS pa3JIUUYUU MEXAy 3JIeMEHTaMU CUCTEeMBbI (OT OJMHA-
KOBBIX JJIEMEHTOB K JJIEMEHTAM CO CABUHYTBIMHU XapaKTEPHUCTUKAMHU U jaaliee K
pasHopoaHBIM 3JeMeHTaM) (3.1.3);

- 3a CUeT CBEpTHhIBAaHUA, T.€. COKpaleHus BcnomoraTenbHubix yacted (I1C),
NpUYEM MOJHOCTHhIO CBEPHYTHIE MOJCUCTEMBI CHOBA CTAHOBSITCS MOHOCHCTEMA-
mu (3.1.4);

- 32 CYET pacHpelleJieHuss HECOBMECTHUMBIX CBOMCTB MEXJy MOJUCUCTEMOU
u e smeMeHTaMHu, Korjga Bcs cuctema obmnamaetr cBoiictBomM C, a e€ uvacTu -
cBoiictBom aHTU-C (3.1.5).

[Ipumepsl MpUMEHEHUS CTAHAAPTOB ATOTO pa3jeyia MPUBEACHBI BBIIIEC MPHU
M3J0XKEHHUH 3aKOHA MEepexoaa B HAJCUCTEMY.

3.2. [lepexox Ha MUKPOYPOBEHb

ECTI) aIBa nyTu nepexona K HpI/IHHI/IHI/IaJ'II)HO HOBBIM CHCTECMAaM: HGpGXOI[ K
HaJCHUCTEME M MEePEX0J K UCIOJb30BaHUIO "TTyOUHHBIX" CBOUCTB MOJICUCTEM.

Db pekTUBHOCTH CUCTEMBI MOXKET OBITh MOBBINIEHA MEPEXOJOM C MaKpO-
YPOBHSA Ha MUKPOYPOBEHB, KOIJla CUCTEMY HJIK €€ YaCTh 3aMEHSIOT BELIECTBOM,
CHOCOOHBIM MPH B3aMMOJCHCTBUU C IOJIEM BBIMOJHATH TpeOyemMoe IciicTBHE

(3.2.1).

IIpumep.

[Tepexonq Ha MUKpPOYPOBEHBb OB OCYHIECTBIEH, KOT/Ia HAa CMEHY JIBIMHOTO
nopoxa, COCTOANIET0 U3 MEXAaHHUYECKOUW CMECH YIas, C€pbl, KAJIUEBON CEIUTPHI
npuimen 0e3IbIMHBIA MOPOX, B KOTOPOM TOploYee M OKHCIHUTEIh pPa3MEIICHBI B
OJHOU MOJIEKYJIE.
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[Iepexon mopakalwIUX 3JIEMEHTOB OOENpUNIacoB HAa MUKPOYPOBEHb Hayall-
Ccsi c MpUMEHEeHUus PyracHblX, XMMUYECKUX, aTOMHBIX 0OENMpHUIacoB.

Kaacc 4. CtangapThsl Ha O0OHapy’KeHHUE M U3MEPEeHHe CUCTEM

4.1. O0xoaHBIEC IYTH

N3mepenuss m oOHapyXeHUs B CHCTEMax OOCJIYXHUBAWT TJIaBHOE - "H3Me-
HutenrHoe" neiictBue. [loaToMy xenaTeabHO TaK MEPECTPOUTH TIaBHOE JEHCT-
BUE, YTOOBl OHO HMCKJIOYaJ0 HEOOXOIUMOCTh (MU CBOAMIO K MUHHUMYMY) HU3-
MEPUTENbHO-00HAPYKUTEIbHBIE JEHCTBUS.

Ecnu nana 3amada Ha oOHapy’XeHUE WM HU3MEpEHHUE, I[eJiecooOpa3Ho Tak
U3MEHUTh CHCTEMY, 4TOOB BOOOIIEe OTHalla HEOOXOAHMMOCTh B PELICHHUH DTOMU
3amaum (4.1.1).

I[Ipumep.

Panbpmie npu MCOoOJNb30BaHUM 3€HUTHBIX PAKET C KOMAaHIHOW CUCTEMOW Ha-
BEJICHUSA HEOOXOAMMO OBIIIO M3MEPATH KOOPAUHATH U CKOPOCTH €Il ¢ MOMO-
N0 HA3€MHOTI0 PagMOJOKAaTOpa M MOCHIJIATh YNPaBISIOIMINE KOMaHABl pakKeTe.
C HayaloM HMCNOJIb30BaHUS CaAMOHABOAAILIUXCSA pakeT, HAIpUMEp, ¢ MHPpakpac-
HOW TOJIOBKOW CaMOHaBeJ€HUS, HEOOXOIUMOCTh B H3MEPEHUAX OTMajia.

Ecnu mpensiaymuii cTaHgapT HENb3s MPUMEHHTH, TO ILeIeco00pa3HO 3a-
MEHUTh HENOCPEACTBEHHBIEC ONEpanuu HaJ 0O0OBEKTOM OmepalusMu HajJg ero Ko-
nueid (poTo-, KMHO-, 3BYKO-, 3amaxokonuu) (4.1.2). Ecnum HYXHO CpPaBHUTH
00BEKT C ATAJOHOM C IEJbIO BBIABICHHUS OTIHYUMN, TO 3aJadyy pemalT COBMeE-
neHueM M300pakeHuil 00beKTa U dTalI0HA.

IIpumep.

HAns oO0ydeHus crtpenb0e IMHUPOKO HUCIOJIB3YIOTCS TpPEHaXephl, MOJCIH-
pylomue mnpouecc cTpeinb6bl. Mcnonp30oBaHHe TpeHaXXepOB MO3BOJSET CHU3UTH
CTOUMOCTH OOyUeHUs cTpesibbe U CpoK oOyueHus.

[Ipu crpensbe B He 0OEBBIX YCIOBHUIX MCIOJB3YIOT KOMUU I[€TH - MUIIECHH,
TapeJoyku U T.J.

Ecnu nmpeapiaymue cTaHgapThl IPUMEHUTh HE yJaeTcs, TO Lelrecoo0pa3Ho
nepeBeCTH HCXOJHYIO 3ajJady Ha M3MEpeHHUE B 3aJauy Ha HocjeaoBaTelbHOE
oOHapyxeHue usmenenuit (4.1.3). Benpr nroboe u3MepeHue NpoBOAUTCS C OMpe-
JNeIEHHOW CTENEHBI0O TOYHOCTH, MOITOMY (aKTHYECKH BCETJla MOXHO BBIICIUTH
3J€MEHTApHBIM aKT U3MEpEHUs, COCTOSIMUNA U3 IBYX MOCIEAOBaTEIbHBIX OOHa-
pyxeHuii. [lepexon oT pacnibIBUaTOr0 MOHATHS "H3MepeHHE" K YETKOW MOJAEIH
" IBa MOCHEeNOBATEIbHBIX OOHApPYXKEHUA" PE3KO yNpoIlaeT 3agavy.

IIpumep.

[Ipu mpou3BOJCTBE OPYXHS MU HE TOJBKO €ro AJS ONpeAe]eHUs TOJHOCTHU
neTaneil He U3MEpPSIIOT €€ UCTUHHBIE pa3Mephbl, a UCTHOJb3YIT NPOXOJHbIE U HeE-
NpOXOJHbIE KamuOpbl, T.€. 0OHAPYXHUBAIOT, YKIAABIBAIOTCI HUCTUHHBIE pa3Mephl
JNETaau B JONMYCTUMBIE MPEAEIHI.

4.2. CuHTE3 U3MEPUTEJBbHBIX CHCTEM

B cuntese U3MCPUTCIBHBIX CUCTEM INPOABIACTCA TAKTHUKA, TUINUYHAA OJIA
n

CHUHTe3a " M3MEPHUTENbHBIX" CHUCTEM: JNIOOBIM NYTEM JOCTPOUTH BENOJb, BBOAA
HEJOCTAalpIue BelmecTBa Uiau nouas. OTindyaeTrcs CUHTE3 U3MEPUTEIbHBIX BEIO-
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JeW TeM, 4TO CTPYKTypa BEMOJIS JIOJKHA 00CCHNEYHTh MOJy4YeHHUE MO Ha BHI-
Xoze.

Crannapt 4.2.1 Ecnu HeBenmospHAas cUCTEMA MJIOXO0 MoagaeTcss oOHapyxe-
HUIO UIIM U3MEPEHHUIo, 3aJauy pellarT, AOCTpauBas NPOCTON UM OBOWHON Be-
IIOJIb C IMOJIEM HA BBIXOJIC:

T M

B, > B, B, —_— B,

HV HH
rae ------ - OTCYTCTBYIOII€E B3auMOJAecTBHUE (IelicTBUE).
BenonbHbie TpynIIbI

ITy'
B
I7," I1,
TUMHAYHBI IJI1 OTBETOB HA 3aJlayd MO OOHAPYXXECHUIO U U3MEPEHUIO, MTPUIEM
I1,', IT;" - mons oAHOTO TUIA, HO Pa3JIM4YHONW MHTEHCUBHOCTH, II, - monme apyro-
ro tumna no cpasueHumw c II;.
I[Ipumep.

JIJIss KOHTPOJIS TPACKTOPHH IMOJIeTa NMYyJb, © KOPPEKTHPOBKHU NPHUIICITUBAHUS
UCIOJIb3YIOT TPACCHPYIOUIHE MYJIH.

Ecnu cuctema unum e€ 4acTh MJIOXO0 MOJAaeTCS OOHAPYKEHUIO UIU HU3MEpe-
HUIO, 3a/J1a4y pPeIaloT:

- MepPeX0/J0M K BHYTPEHHEMY HJIM BHEIIHEMY KOMIIJIEKCHOMY BEIOJIO, BBO-
sl TeTko oOHapyxkuBaeMmblie no0aBku (4.2.2);

- BBEJIECHUEM TaKuUX NO0OABOK BO BHEIIHIOK Cpely, MO U3MEHEHHUIO COCTOS-
HUS KOTOPBIX MOXHO CYJIUTh 00 U3MEHEHUU COCTOSAHUSA 00bekTa (4.2.3);

-pa3Jo0XCeHHEM BHEIIHEH CpeJbl WM M3MCHEHHUEM arperaTHOrO COCTOSHUS
(4.2.4).

B wacTHOCTH, B KauecTBe TaKHX N00aBOK MCIOJB3YIOT ra30BbIC HIU MapO-
BbIC My3BIPHKHU, MOJYUYCHHBIC dJIEKTPOJIU30M, KABHTAIUCH.

IIpumepsl.
4.2.2

Jns ompeneneHuWs IBeTa 3apsjga B HMaTpoHax JJis paKeTHHUI[ Ha TOPUEBOH
HOBEPXHOCTH, NPOTUBOMOJOXKHONW JAHY THUIB3bl, BHIMOJHEHBl BBICTYIIBI, YHCIO U
pacmoyioKeHNe KOTOPHIX HeceT HHpopManumo o IBeTe 3apsjaa.

4.2.3

[Ipu oOpameHUu ¢ MUCTOJNETOM Ba)XHO 3HATh, HAXOAUTCS JIM MATPOH B Ta-
TPOHHHMKE, IPUYEM 3TO HEOOXOAMMO ONMpEAEIUTh MO BHEHIHEMY BUAY HHCTOJIE-
ta. {14 3TOro B mucTONETE, KOTOPHIH SABISETCS "BHEIIHEHW cpenoi”" Mo OTHOIIE-
HHUIO K MAaTPOHY, AeNal0T yYKa3aTelu Halu4dus maTpoHa B maTpoHHHKe. B mucto-
netre "BanpTep" Takoil ykazaTesb BBINOJHEH B BUJE MOANPYXKHUHEHHOTO CTEPXK-
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HsI, OJUH TOpEIl KOTOPOTO yNMHpaeTcs B JHO MaTpoOHA, €CJIH OH B MATPOHHHKE, a
IpyTo¥ - BBIBEIEH Yepe3 3aJHI0OI0 CTEHKY 3aTBOpa HapyxXy.

Puc. 53. Vkazarenp Haluuus naTpoHa B MNaTPOHHUKE B nucrtouere P-38
«BanasTep».

4.2.4
TpaekTopuio ABUXKEHUS MYJIHU B XKUJIKOW mperpage MOXHO 3aUKCUPOBATH
IO HAJWYUI0O KaBUTALMOHHBIX MYy3BIPHKOB, O0Opa3ymoIuxcs 3a NyjJed npu ee
JBUXKECHUMU.

4.3. ®opcupoBaHue U3MEPUTEJbHBIX BemoJeil

Ecnu nana BemonbHas cuctema, To 3GPEKTUBHOCTh OOHApyXKEeHHU B Hell
MOXET OBITh MOBBIIICHA:

- 3a cUeT ucnoyib3oBaHusa ¢pusndeckux r3hpdexton (4.3.1);

- 3a cueT BO30YXJEHHUSA B CHCTEME PE30HAHCHBIX KoleOaHUN, MO HU3MEHEe-
HHUIO 9YaCTOTHl KOTOPBIX MOYXHO CYIUTh O MPOUCXOISAIIUX B CUCTEME HU3MEHEHHU-
ax (4.3.2);

- 3a CYET HM3MEHEHHUs YacTOThl COOCTBEHHBIX KoJieOaHUN oObBekTa (WiHn
BHEIIHEH cpelbl), MpUCOEAUHEHHOTO K cucteme (4.3.3).

- 3a cyeT mepexoga Kk pemonbHbIM cuctemMam (4.4).

4.5. HanpaBJjeHue pa3BUTHUS U3MEPHUTENbHBIX CHCTEM

OPPeKkTHBHOCTH, H3MEPUTEIBLHOW CHCTEMBI, Ha JIOOOM »JTame pa3BUTHA,
MOJXET OBITh MOBBHINICHA MyTEM Nepexoaa K Ou- uau noaucucreme (4.5.1).

Cneuududeckoil 0coOEHHOCTHIO Pa3BUTHUS HU3MEPUTENbHBIX CUCTEM SIBIIS-
€TCsl TO, YTO OHU PAa3BUBAITCSA B HANPAaBJICHUU:

uzmepenue QYHKyuu - uzmepenue nepeol NPou3800HOU PYHKYUU - uzmepe-
HUue 6MOpou NPOU3BOOHOU PYHKYUU.

[Ipumep: B cuctemax NpUBOJOB yCTaHOBOK CTPEJIKOBO-NYIMIEYHOTO BOO-
PYXEHHUS AN yOpaBJICHUsS HAaBEJACHHUEM HCIOJB3YIOT 0OpaTHBIE CBA3H MO CKOPO-
CTH, YCKOPEHHUIO.

Kuaace 5. Cranaaprsl Ha IPUMEHEHHE CTAHAAPTOB

5.1. BBegenune BeniecTs

5.1. Ilpu mocTpoliKe, mepecCTPOUKE M pa3pylIEHUU BEIOJEW Y4ACTO MPUXO-
JUTCS BBOJAUTH HOBBIE BellecTBa. VX BBeJEeHHUE CBA3aHO JIMOO ¢ TEXHUYECKUMHU
TPYAHOCTSIMH, JU0OO0 C YMEHbIIEHHUEM CTENEHHU UJEealbHOCTU cucTeMbl. [loaTOMy
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BeIIECTBAa HaAO0 "BBOJIUTH, HE BBOJAS" W HMCHOJH30BaTh pPa3JHUYHBIE OOXOJHBIC
NyTH.

Crangaprt S5.1.1. Eciin HY>XHO BBECTH B CHCTEMY BEUIECTBO, a 3TO 3alpe-
II€HO YCJIOBUSAMHU 3aJauyu, TO CIAEAyET UCIONIb30BaTh OOXOJHBIEC MYTH:
. BmecTo BemecTBa ucnoyibp3ymT "nyctory".
BwmecTo BemecTBa BBOIAT MOJIE.
. BMecTo BHyTpeHHEH M00aBKU UCHOJNB3YIOT HAPYKHYIO.
. BBoAsST B 0UueHb ManbIX 03aX 0c000 aKTHUBHYIO JOOaBKY.

5. BBoIsT B O4eHb MaiblX J03aX OOBIUHYIO N0OaBKY, HO pacmoJyaramwT eé
KOHIIEHTPUPOBAHHO - B OT/AEJBHBIX YacCTAX 00BEKTA.

6. lobaBKYy BBOASAT Ha BpeMH.

7. BMecTo 00beKkTa UCMONB3YIOT €TI0 KOMHIO, B KOTOPYIO JOMYCTHMO BBE-
neHne 100aBOK.

8. Jlo6baBKYy BBOIAT B BHJAEC XUMHUYECKOTO COCJIUHEHHUS, U3 KOTOPOTO OHA
MOTOM BBIJEJIAETCH.

9. No6aBKy moay4amT pa3J0KEHHUEM BHEUIHEH cpeabl HIU CaMOTO 00BEKTa
(9JTEKTPONIM30M MU U3MEHEHHUEM arperaTHOTO COCTOSIHHS).

AW N~

I[Ipumepsl.
5.1.1.(2)

JAns pukcanuu METKOCTH U KYYHOCTHU CTPEIAbOBl MCHNOJB3YIOT MUIIEHHU, HO
npu ctpenbbe oHU mopTATcs. IIpeanokeHo MCMOIb30BaTh BMECTO BEIIECTBEH-
HOUW MumeHu - "moneByr'". Ilo rpaHumamM 30HBI MOJETa NMyJdW pacmoyaramT 3
MHUKpO(QOHaA C CHUCTEMOW perucrpaunuu curHaiaoB. Ilpum mpoxoxaeHHH NMyJau 4e-
pe3 3Ty 30HY, O PacCTOSHUHM OT MYJHU N0 Ka)XJIO0ro M3 MUKPOPOHOB CYIST MO
pa3HHWIle BO BPEMEHH IMPH PETHCTPAIMH 3BYKOBBIX BOJH KaXXABIM H3 MUKPOGO-
HOB.

5.1.1.(3)

[Ipu cTpenpbe ouepenpro yacTto HeoOxoaumMa ¢ukcamus NpoOOMH OT mep-
BOI, BTOPOH U T.A. NMyJb B OUEpPEIU, AJA YETro nmepes cTpeabOOi mMyaum oKpauu-
BAalOT B pasiauuHble nBera. llociae mpoxoxaeHHA NydH CKBO3b MHUIIEHb 4acTh
KpPaCKHU OCTAeTCs HAa MUIIECHHU.

Cranpapr 5.1.2. Eciau gaHa cucrema, IUJIOXO NOAAANOIIAsACsA HYXXHBIM H3-
MEHEHHSM, U YCIOBHUSA 3aJa4y HE MO3BOJSIOT 3aMEHUTh UHCTPYMEHT MJIU BBECTHU
no0aBKHU, BMECTO MHCTPYMEHTA HMCHOJB3YIOT U3JAENUE, pa3Jelisisi ero Ha 4acTH,
B3aUMOJECUCTBYIOIINAE APYT C APYTOM.

IIpumep.

B HEKOTOpPBIX IIYMHUTENAX 3ByKa BBICTpEa MOTOK ra30B pa3AcisiloT Ha JBE
4yacTH, a HepeJ BbIXOJAOM U3 TIAYWMUTENs X CTAJIKUBAKT APYT C Apyrom, Ipu
9TOM HMX KMHETHYECKas DHEPrus 4aCTUYHO TaCUTCSI U MHTCHCHBHOCTb yJapHOW
3BYKOBOM BOJIHBI YMEHBIIAETCSH.

Cranpapr 5.1.3. BBeneHHoe B CHCTEMYy BEIIECTBO IOCJIE TOrO, Kak OHO
cpaboTano, JOJXKHO HMCUYE3HYTh MJIHM CTAaTh HEOTJIMYHUMBIM OT BEIIECTBA, paHee
OBIBIIETO B CUCTEME UJU BO BHEIIHEU cpeje.

I[Ipumepsl.

B aprunnepun NpUMEHSIOT TUJb3bl, CTOpAalIIUEe IPU BBICTPEIE, NOITOMY
ee IKCTpakiusg He TpedyeTcH.

B rpanatomere I'll-25 ucnonp3yercs rpaHara ¢ TUIb30M, KOTOpasi MpPHU BbI-
CTpeJie BBUIETAET BMECTE C TPaHATOM KakK OJHO Leloe.

[To myne, BBICTPEASIHHOW M3 OpPYXXUS MOXHO HIAEHTUPHUULUpOBaATh ero. Bo
n30eX)aHUU 3TOTO B JETEKTHUBAX MpeJJiaraeTcs UCIOJb30BaTh MYJII0 U3 JIbAA.
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Cranaaprt 5.1.4. Ecniu HYXHO BBECTH OOJbIIOE KOJIMYECTBO BEIIECTBA, a
3TO 3alpelieHO MO yCJIOBHUAM 3aJauM, B KAYECTBE BEIIECTBA MCIOJIb3YIOT "MycC-
TOTY" B BUJI€ HAlYBHBIX KOHCTPYKIMW UIIU TEHBI.

5.2 BBenenue nmoJeu

Ecnu B BENONBHYIO CUCTEMY HYKHO BBECTH IIOJIE, TO CIEAYET:

- MpEeXJe BCETO HMCIOJBb30BATh YK€ UMEIOMHECS IMOJIsI, HOCUTEIIMU KOTO-
pBIX ABISAIOTCS BXOJSIINE B CHCTeMY BemecTBa (5.2.1);

- UCIOJIb30BATh MOJIsI, UMEIOIIUECs BO BHeIIHeH cpeae (5.2.2);

- UCIIOJIB30BATh NOJA, HOCUTCIAMMU UJIU UCTOUYHUKAMHU KOTOPBIX MOTYT "o
COBMECTUTEJNHCTBY" CTaTh BEIIECTBA B CHCTEME MJU BO BHEIIHEH cpeae (5.2.3).

IIpumepsl.
5.2.1.

Bce o6pa3nsl pydHOTO aBTOMATUYECKOTO OPYIKHUS JJIsl OCYIIECTBICHUS Tie-
pe3apsKaHus UCIOJB3YIOT NOJIE CUJ JaBICHUS NOPOXOBBIX ra30B.
5.2.2
Jns packpyTku 0JIoOKa CTBOJOB MHOTOCTBOJBHOTO OPYXKHUS YaCTO UCHOJIb-
3YIOTCS MOJIsA, UMEIOIUECS HA HOCUTENAX - DJIEKTPOIHEPTruUsA, CKAThIH BO3AYX.

5.3. ®a3oBbie mepexoabl

Crangaprt 5.3.1. DPdbekTUBHOCTh MPUMEHEHHUS BelIecTBa - 0e3 BBEICHUS
JpYTUX BELIECTB - MOJXET ObITh MOBBIIIEHA (Aa30BbBIM IepexonoM 1, To ecTh 3a-
MEHOH ()a30BOTO COCTOSIHUS MMEIOIIErOCs BEIIECTBA.

Cranpgaprt 5.3.2. "/IBolicTBeHHBIe" CBOWCTBA MOTYT OBITh OOecnedeHsl (a-
30BBIM IMEPEXO0JOM 2, TO €CTh MCIIOJIB30BAHHWEM BEIIECTB, CIOCOOHBIX MEpexo-
JUTh U3 OAHOTO (a30BOro COCTOSHUS B APyroe B 3aBUCUMOCTH OT yCJIOBHUIH pa-
0OTHI.

Crangaprt 5.3.3. DbdeKkTUBHOCTh CHCTEMBl MOXET OBITH IMOBBIIIEHA 3a
cUeT mepexoaa 3, TO €CTh UCIOJB30BAHUS SABJICHHUN, CONYTCTBYIOIUX (Ha30BOMY
nepexony.

IIpumep.

Jns yBenuueHHs TENMJIOEMKOCTH CTBOJA, YTO Ba)XHO AJS MOBBIMIEHUS €T0
KUBYUECTH, IpeJlaraeTcs cAejJaTb CTBOJ MHOTOCJIONHBIM.

BHyTpeHHSS 4yacTh CTBOJA U3TOTOBJIEHA M3 OOBIYHOW CTBOJBHOW CTaNH, C
TOJIIMHON CTEHKHU, BbIJEpKMBaAIOUIEHd JaBJIeHHE MOPOXOBBIX ra3oB IPHU BHICTpE-
ne. HapyxHas 4acTh CTBOJIa M3rOoTaBJIMBAETCSA U3 KANMUJIJIAPHO-NOPHUCTOrO Ma-
Tepuajga ¢ TEMIEpaTypou MJIaBJIEHUSA CTajdHu, a B MOPHl NOMELIAeTCs aJllOMUHUE-
BBl cHylaB ¢ 3aJlaHHOW TeMmImepaTtypol niaBieHus. Torga npu cTpenbOe, Koraa
TeMmIepaTypa CTBOJIa JOCTHUIHET TeMIepaTypbl IJIaBIEHUS aAJIOMUHHEBOTO
crnjaBa, TemjaoBas 3Heprus OyJeT pacxXoJOoBaThCS Ha IJIABJIEHHUE CIJIaBa, MpPH
3TOM TeMIlepaTypa CTBOJA CTaAOMIU3UPYETCH.

Uepe3 HEKOTOpOE BpeMs IMOCJHE MpEKpalleHUs CTPeabObl, aJIOMUHUEBBIHN
CIJaB BHOBb KpHCTAJJIHU3yeTCH.

Crangaprt 5.3.4. "JIBolicTBeHHBIE" CBOWCTBA CUCTEMBI MOTYT OBITh O0Oec-
neyeHbl (a3zoBbIM mepexogoM 4 - 3aMeHa OJHO(GA3HOTO COCTOSHMA IByXdas-
HBIM.
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Cranaaprt 5.3.5. DdGdeKkTUBHOCTh TEXHUYECKHX CHCTEM, MOJYYCHHBIX B
pesyasTaTe (pazoBoro mepexoaa 4, MoXeT ObITh MOBHIMIEHA BBEJECHUEM B3aUMO-
nercTtBUsA (GU3MIECKOTO, XUMHUUYECKOTO) MEXY 4acTAMH (MU ¢pa3zaMHu) CUCTEM.

5.4. Ocob0ennoctu npumMeHenusi pusddpdexrosn

Crangaprt 5.4.1. Eciu 00BbEeKT 10JKEH MEPUOIMUYECKH HAXOJHUTCS B pas-
HBIX QU3UUYECKHX COCTOSHUIX, TO MEPEXOJ CIEAYyEeT OCYHIECTBIATh CAMUM 00b-
€KTOM 3a CYET UCHOJb30BaHMUs 0O0paTUMbIX (U3MUYECKUX MpPEBpaAIlCHUN, HANIPU-
Mep, (a30oBBIX NepexoA0B, HOHHU3AUUM-PEKOMOMHALUHU, JUCCOLMUALUU-
acColMalHH.

Crangaprt 5.4.2. Eciu HEoOXOJMMO MOJYYUTh CUJIbHOE JEWCTBHE Ha BbI-
xoae npu ciaaboM JAeHCTBUM Ha BXOJE€ HEOOXOIMMO MNPHUBECTH BEIIECTBO-
npeobpa3zoBareiab B COCTOSIHME OJIM3KOE K KPUTHUYECKOMY. DHEpPrus 3amacaercs
B BEIIECTBE, a BXOJHON CUTHAJ UTPAET pOJb " CIYCKOBOTO Kprouka'.

IIpumep.

JAns To4HOW cTpenabObl B CHAaWMMEPCKUX M CHNOPTHUBHBIX BHHTOBKAaX NMpHUME-
HSIOTCS CHYCKOBBIE MEXaHHM3MBl cO IIHemjiepoM. Jlerkoe Ha)aTwe Ha CHUIY
HIHeJJIepa OCBOOOXKIAaeT NPEABapUTEIbHO NOJANPYXKHUHEHHYIO J€Tallb, KOTopasd
ObeT Mo menTtany, KOTOpoe B CBOIO ouepeab 0CBOOOXKAAET KypoK.
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5. AJITOPUTM PEHIEHUA N3OBPETATEJIBCKUX 3A1AY

Anroputm pemeHus uzoodbperarenbckux 3agad (APU3) - aTo koMniaekcHas
nporpamMmma ajJropuTMHUYECKOro THMAa, OCHOBaHHas Ha 3akoHax pa3Butus TC u
npeaHa3HadYeHHAs IJs aHalu3a MU300peTaTeNbCKOW 3aqadyd C LEJbI BHISBICHUS
U pa3pelieHuss CKPBITOrO0 B Hell mporuBopedus. [[oCKoIbKy mporpamMmy peaimu-
3yeT yenoBek, APU3 npeaycmaTtpuBaeTr onepanuu nNo yopaBICHUIO MCUXOJIOTH-
YeCKUMH (pakToOpaMu ANS CHUKEHHUS MCHUXOJIOTHUYECKONW MHEPIHH U CTUMYIUPO-
BaHuA BooOpaxeHusi. APU3 cualGxeH mHPOpMaUMOHHBIM (HOHIOM, BKIIOUYAIO-
OIMM MPHUEMBl YCTPAaHEHUS NMPOTHBOPEUYUH, CTaHAApPTHI HA peHIcHHE HU300peTa-
TEeIhCKUX 3a7a4, 0aHKU PU3UIECKUX, XUMUUECKUX, TeOMETpUUYECKHUX 3P (HEKTOB.

brino paspaborano 9 moaudukanuii anroputrma. B HacTosmee Bpems pa-
6o4um BapUaHTOM  SIBJIsETCS APN3-85B. Texct  APU3-85B CM.
http://www.altshuller.ru/triz/ariz85v.asp

MB#1 ke 31ech TPUBOJAUM CXEMBl TUNMOBBIX KOHMGIuKkTOB U3 APM3-85B, no-
ACHSS UX MPUMEPaAMH U3 OPYXKEHUHOU TEMATHKH.

CxeMbl THIHYHBIX KOHPINKTOB B MOJeJsIX 3ada4M.

1. lIpoTtuBoaeiicTBUE

A neiictByeT Ha b mone3Ho (cmmomHas
CTpeJKa), HO IPHU 3TOM MOCTOSHHO WJHU Ha OT- /\

NEeNbHBIX dTamax BO3HUKAaeT oOpaTHOE Bpen- A b

HOE JneicTBUE (BOJHHUCTAS CTPEJIKA). v\/\/\/
TpebyeTcss ycTpaHUTh BpPEJAHOE JACHCT-

BUE, COXpPAaHHB MOJIE3HOE JIEHCTBHE.

I[Ipumep. B aBTomatre AK 47 B oTrkate 3arBopHas pama (A) B3BOAUT KYPOK
(b) - mone3noe nmelicTBHe, a B HakaTe B3BeJIeHHBIN Kypok (b) Tpercs o 3aTBOp-
Hy10 pamy (A) - BpeaHoe aeiicTBUE, TOPMO3s €€ HaKarT.

B aBtomate AK-74 naHHBI KOHGIMKT pa3pelieH 3a c4YeT TOTO, YTO Ha
KypKe 3a OCHOBHBIM OOEBBIM B3BOJaM BBINMOJHEH JAONOTHHUTEIbHBIH OOEBOW
B3BOJ, Ha KOTOPHIH KYpOK IIPH B3BEJACHUU 3aCKAKUBACT MO UHECPIUH.

2. ComnpsiKeHHOE NEeUCTBUE

ITonesnoe neiictBue A Ha b B 4yem-TO /\
OKa3bIBa€TCs BPEIHBIM ACHCTBUEM Ha 3TO XK€
b (manpumep, Ha pa3HbBIX 3Tamax pabdoOTH OJHO A b
U TO XK€ JEeHCTBUE MOXET OBITh TO MOJE3HBIM, \/\/\/

TO BpeaHbIM). TpebyeTcs yCTpaHUTh BPEIHOE
neiicTBUEe, COXpAaHUB MOJIE3HOE.

[Ipumep. B oXOTHUYBUX PYXKbAX, peBOJIbBEpax Kypok (A) yaapser no 0oii-
Ky (b) - mone3noe geiictBue, ansa paz3Outus kamncions. [locie BwricTpesia KypokK
(A) mpononxaer momxumatrh O0oek (b), Kk kamcra, 4TO MemaeT MPOBOPOTY
OapabaHa B peBoJibBepax u "mepeaaMbliBaHUIO" CTBOJIOB B OXOTHHYBEM PYyIKbe.

Jns pa3zpemeHuss KOHPIUKTa OpraHU3yOT "0oTO0H" KypKa.

3. Conpsxennoe aeiicreue /\AB

[lonesnoe melicTBMe A Ha OJHY 4YacTh b 1
OKa3bIBaeTCs BPEAHBIM IJs Apyroil uvactu b. A |
Tpebyercss ycTpaHUTh BpeIHOE JeHCTBHE Ha
b,, coxpanuB none3noe aeicteue Ha by,

b,

70


http://www.altshuller.ru/triz/ariz85v.asp

71

[MIpumep. B kapabune 'apannma nmpu Hakate 3aTBopHAs pama (A) Bce BpeMms
CTPEMHUTCS MOBEPHYTH 3aTBOP (b), 4To HeoOXoaAMMO NS 3amUpPaHUS - TTOJNIE3HOE
neiicTBUE, HO 3TO BBI3BIBAET JIOMOJHUTENbHBIE CUJBl TPEHUS MEXIY OOEBBIMHU
ynopamu 3atBopa (b) m HampaBnsoomuMu KOpoOKM aBTOMaTHUKH. B aBTOoMaTte
AK 47 3T0oT KOH(IUKT pa3pelieH BBEJEHHME NpPEABAPUTEIBHOrO0 MOBOpPOTa 3a-
TBOpAa B Hayaje 3alUpaHUs.

4. ConpsiKEHHOE EUCTBUE /\

ITonesunoe peiictBue A Ha b gaBasgercs b
BpeIHBIM nelictBueMm Ha B (mpuuem A, b u B A |
oOpa3ywT cucrtemy). TpeOyercs ycCTpaHUTH
BpeJHOE JNEUCTBUE, COXPAHUB IOJE3HOE U HE B
pa3pyuUiuB CUCTEMY.

IIpumep. B nynemere CI'M nns cHUXEHUA TeMIEpaTyphl IOPOXOBBIX ra30B
(b), u uckJIOUYEHUS UX CBEUEHUS NMPHUMEHEH MiaMmeracureiab (A) B BUAE pacliu-
psawmerocs comiaa. OgqHako miaameracutedb (A) TaKOW KOHCTPYKIHMH YBEJIUYH-
BaeT oTaauy Bcero opyxus (b).

[IleneBoii nnameracutenp nynemera I[IK 3To HenocTaTka HE UMEET.

5. ConpsixkeHHOE nelicTBUE

[Tone3noe neiictBue A Ha CONPOBOXKaA- A B
€TCs BpPEIHBIM NneicTBUEeM Ha camo A (B dacT-
HOCTH, BBI3bIBaeT ycioxHeHue A). TpeOyercs Z__\>
YCTPAaHUTh BPEJHOE JNEUCTBUE, COXPAHUB IO-
Je3HOoeC.

[Ipumep. Ilpu BeicTpene runn3a (A) pa3ronser cBoboanbi 3aTBOp (b) Mo-
Je3Hoe JeicTBUE, HO MPU 3TOM B HEH BO3HUKAIOT OCEBble HANpsKEHUS (Bpel-
Hoe neiictBue A Ha A), 00yCIIOBIIEHHBIE TPEHHEM CTEHOK T'MJIb3bl O MaTPOHHUK.

6. HecoBmecTumoe neicTBue

[Tonesnoe peiictBue A Ha b HecoBmec- A
THMO C TOJIE3HBIM AelictBueM B Ha b (Hampu- \
Mep, oO0paboTka HecOBMecTHMa C HM3MEPEHHU-
em). Tpebyercsa obecneuuts aelicteue B Ha b B -----
(NyHKTUpHas CTpeyika), He MeHss aeiicTBus A
Ha b.

I[Ipumep. KaxyTcs HECOBMECTUMBIMHU CTpesbba ouepenbl0 M BHYTpPEHHEE
KHUJIKOCTHOE OXJaXXJAEHUE CTBOJA OJHOCTBOJbHON MYIIKH.

B peBoasBepHoit nymke HH-30 aTu ycinoBus COBMEUIEHBI.

7. Hemonuoe meiicTBue uiau O6e3aeiicTBHUE T

A oxa3mBaeT Ha b ogHo ngelicTBHEe, a A B
HYXXHBI 1Ba pa3HbIX AeictBus. Unu A He neii- ~.o L 4
ctByeT Ha b. MHorga A BooOme He JaHO: Ha- TreeeeT
n0 W3MEHHTh b, a kakuM 00pa3oM - HEH3BECT- A --emeeeee- + b

Ho. TpeOyercs obOecmeuuth aeicTtBue Ha b
IpU MUHUMAJIbHO MPOCTOM A.

[Mpumep. Kopnyc (A) marazuHa onbiTHOro nucrtoiera CTEYKUHA CIYXHUT
nast opuentanuu natpouoB (b) (1-e geiictBue). Ho mpu monHoMm marasuHe me-
penHHe 4acTH BepXHHUX maTpoHoB (b) oka3piBaroTCs ONMyLEHBl Tak, YTO UX J0O-
ChlJIaHUE HEBO3MOXHO (OTCyTCTBYyeT 2-e aeiictBue). Heobxoaumo, uto 66 KOp-
nyc (A) marazuHa obecneuyuBan Obl MOJHSATHE MEPEIHUX YacTed BEPXHUX Ia-
TPOHOB.

8. "besmonBue"
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Her nHdopmanuum (BonHUCTass NyHKTHUP-
Has cTpenka) o6 A, b unu B3aumonerictBun A
u b. Unorga mano toneko b. TpeGyercs mo- RNIPISAN Riaind
JYYUTh HEOOXOAUMYIO HHPOPMAIHIO.

9. Heperynupyemoe (B 4aCTHOCTH, U30BITOUYHOE) NEeHCTBHE.

A neiictByer Ha b Heperynupyemo (Ha-
npuMep, NOCTOSHHO), @ HYXHO peryiupyemoe A =m.:=mp b
neiictBue (Hampumep, nepemMeHHoe). Tpebyet-
cs cuaenarh neictsue A Ha b perynupyemsiM
(WITpUX-TyHKTUPHAS CTpENKa).

I[Ipumep. B 60okoBoe razoorBonuoe ycrpoiicteo nyaemera [IKM moctymaeTt
n30BITOYHOE AN HOpMaJdbHOW pabOTHl aBTOMATHUKH KOJHUYECTBO MOPOXOBBIX Ta-
30B, a 3aTe€M JMIIHUHN ra3 cOpachBaeTcs 4epe3 OTBEPCTHE B ra30BOM pErynsiTo-
pe. DTo MOBHIMAET HAJCKHOCTh PAa0OOTHl aBTOMATHKH.
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6. PEIHEHUE UCCJJIEJOBATEJBCKHUX 3AJAY

Pemenunem m3obpeTarenbckux 3agay Bo3MoxHoctu TPU3 He orpanuymuBa-
I0TCSI. B OpyXelHON NMpakKTUKE YacTO MPUXOJAUTCSA CTAJIKHUBATHCI C 3aJadyaMHu
THUIIAa UCCJIEJOBATENbCKHX, B KOTOPBIX HYXHO HAWTHU U OOBSICHUTH NPUUYUHBI TO-
o UJIHU UHOTO HAaOII0JaeMOTo SIBICHUS.

HNccnenoBaTenbCKUE 3aJa4d YacTO BO3HHUKAIOT NPH OTPabOTKE OMBITHBIX
00pa310B OpYyXHsl, KOrAa KOHCTPYKTOpP 4acTO CTAJKHWBAETCS C HEOXHUJAAHHBIMU
Ul HETro SIBJEHUSIMHU B MOBEJAECHUU oOpa3ma (Kak MOJIOKUTEJIbHBIMH, TaK U OT-
pHUIATEIbHBIMHU).

Takue e 3a7a4yd BO3HHUKAIOT U NMPU OCBOCHUHU NMPOM3BOACTBA oOpa3na mpu
BBISICHEHUU NMPUYUH Opaka.

UTOoOB HMCKIIOUYUTH HEOOXOMUMOCTh Mepedopa MHOTOUYHUCICHHBIX THIIOTE3-
00BsICHEHUN, HEOOXOAMMO MPUMEHUTH NpHUEM, MONYyUYUBIIHNK Ha3BaHue "oOpa-
IeHne ucciaenoBareabckoil 3amayu". OH 3akKjJr04aeTcsd B TOM, YTO BMECTO OC-
HOBHOTO BOMpoca "Kak 3TO O0O0BACHUTH?" HYXKHO MEpeUTH K BOMpPoOCy "Kak 3TO
sBiIeHUe monyduTh?". Takum oOpazoM, MPOUCXOAUT NMPEBpANIEHUE HCCIETOBa-
TENbCKOHW 3aJa4u B M300peTaTENbCKYIO, B pE3yJbTaTe PEUIEHUS KOTOPOU MOXKET
OBITH MOJIy4eH PSAJ THUNOTE3. DTU TUIOTE3bl JAOJKHBI OBITh MPOBEPEHBI MOCTAa-
HOBKOW COOTBETCTBYIOIIUX AKCHEPUMEHTOB C LEJbIO UX MOATBEPXKIACHUS HIHU
OTKJIOHEHHUS.

[Ipuem oOpamieHUs MO3BOJSIET MPUMEHUTH IJs pPEIICHUS HCCIEAO0BATEINb-
CKHUX 3ana4 Bech u3BecTHhIM annapat TPMU3. OnHako npu pemeHnu Takux 3ajgau
€CTh psIii 0OCOOEHHOCTEI.

Ecnu npu pemeHuM OOBIYHBIX H300peTaTENbCKUX 3aJad HCIOJb30BaHUE
BEIIECTBEHHO-MOJNEBBIX PECYPCOB BCerja NpeAnodYTUTENbHEE, HO HE 00s3aTeNb-
HO, TO IPU pEMIEHUU OOpalIeHHBIX HCCIEA0BATENbCKUX 3a7a4 HEOOXOOUMO HC-
NO0Jb30BaTh TOJBKO pecypchbl. DTO TpeOoBaHHE OOYCIOBJIEHO TEM, YTO CUCTEMA,
B KOTOpOU mposBaseTcs 3¢pdexT, TpeOyromuit 00bICHEHUS, YKE pPeallbHO CyIIe-
CTBYET.

B opyxuu pecypcamMu, NOoAJeXalU[UMMHU TUIATEIbHOMY YUYE€Ty NpPHU pEIICHUU
HCCIIEJOBAaTENbCKHUX 3a7au, SIBJISIOTCSA:

- TEIJIOBOE pacUIMpEeHUE JeTaliel npu cTpeiiboe;

- YOPYTOCTh D2JIEMEHTOB KOHCTPYKIMH, CUHUTAIOMUXCA MNPH MPOEKTUPOBa-
HUHU a0COJTIOTHO KECTKHUMH,;

- yaapsl Ipu NPUCOEAUHEHUU JeTalell Apyr K ApYyry BCJIEJICTBUE HAJIUUYUSA
3a30POB;

- IOTOJHUTEIbHBIE CUJIBI TPEHUS U3-3a MEPEKOCOB NMPU IBUKEHUU DIEMEH-
TOB KOHCTPYKIIUH;

- U3HOC NpPH dKCNJyaTaluu;

- I'pA3b, MOMajalIlas B OpyKue, 3arycTeBiias cMas3Ka.

OOBIYHO MpPHU NPOEKTUPOBAHHUU OPYXKHUS, pacueTe ero (yHKIUOHUPOBAHUS
OOJIBIIMHCTBOM U3 3TUX (AKTOPOB HpeHeOperarwT, CTPEeMsACh YNPOCTUTH pac-
YETHbIE MOJEIH.

B cBsi3u ¢ U30KEeHHOW 0COOEHHOCTHIO JJIs peuleHUs oOpalleHHbIX HCCle-
noBatenbckux 3agay B APU3-85B nenecoobpa3Ho BBeCcTU cleAyIOU[Me U3MEHE-
HUS:

73



74

B nynkTe 1.1 ciaenyer moaYepKHYTh, YTO HEOOXOOUMO MOJYUYUTh UMEHHO
Habmogaemblii ddpdekr, nmpuuem 0e3 m3MeHeHusi B ucxoaunoit TC, mis dgero
bopMynupoBKY nmyHKTa 1.1 U3MEHHUM TaK:

1.1. Texnuueckas cuctema ans (ykaszatb 3¢pdekt, TpeOywmuit o0bsIcHE-
HUS).... (1ajgee Mo TEeKCTY).

...Heob6xonumo 6e3 usmenenuit B8 TC (yka3atrp 3pdekr, Tpedyromuii 005b-
SICHCHHS ).

I[Iynkr 1.4:

BbeiOpaTs U3 AByX cxeM KOH(}IHKTa Ty, KOTOpas obecneyuBaeT MoJy4yeHue
Tpebyemoro s¢pdexTa.

I[TyukT 3.1:

Nkc-anemeHT, a0COJNIIOTHO He U3MEHssl cUCTeMY ... (Haee Mo TEeKCTY).

Tak kak B nyHKTax 4.6, 4.7 pekoMeHJyeTcs AJs pEeUIeHUsS 3aJay BBECTH B
TC HOBBIC BeIIeCTBA U MOJISI, TO 3TU MYHKTHl HaJO0 UCKIIOYUTH.

[TyukT 6.1:

CohopmynupoBaTh YCJIOBHMS SKCHEPUMEHTOB, MOJATBEPKAAMMX HNOJYyYEH-
HYIO TUIIOTE3Y.

ITynkT 8.1:

Ecnu sddexT BpenHblil, TOCTAaBUTH 3aJady MO €r0 YCTPAHEHUIO M PEUIUTH
e€, maumHas c m. 1.1 APHU3-85 B.

Ecnu spdext monme3Hsblil, BHIMOJIHUTh NYHKT 8.1 B HCXOAHOU HOopMYyaHpPOB-
K€E.

ABToMaTudeckuu nucroygetr Creukuna (AIIC)

JlanHBIM pa3nen HamWCaH MO pe3yJbTaTraM Oecea ¢ KOHCTpYKTOopoMm Hropem
SxoBneBuuem CTEYKHHBIM, B KOTOPBIX OH paccKa3blBall O MPOIECCE KOHCTPYH-
poOBaHUd CBOCIro 3HAMCHHUTOIO MUCTOJICTA. HpI/I I[El.HI:HGfIH.IGM HU3JIO0XKCHHUU 3aa-
YU, C KOTOPBIMH CTOJIKHYJICI KOHCTPYKTOpP, NPOAaHAaJIU3UPOBAHBl C MMO3ULHHU
TPU3.

®opmupoBanue TT3 u 00/1MKa NPOEKTUPYEMOTO0 OPYKUA

B 0oeBwIx ycioBUsAX MiIagmuid oQUIEPCKHNA COCTAB JOJIKEH OBIT HMETh
JUYHOE OpYXKHUE€ - MUCTOJIET AJS CaMOOOOPOHBI U MHUCTOJIET-NyJIEeMET AJs BeJe-
HUs OnmxkHero 6os. PacueTsl caMOXOIHBIX OpPYIUIl, SKHUMA)XH TAHKOB TaKxke
HYXX/1aJUCh KaK B MUCTOJETE, TaK U MUCTOJIETE-NyJIEMETE.

B cBsA3M ¢ 3TUM mepen KOHCTpyKTopamMu Obljla MOCTaBJieHA 3ajJaya 3HAYU-
TEJIbHO YMEHBIIUTh MAaccy U rabapuThl HOCUMOTO oduIlepaMu BOOPYXKEHUS NMpPHU
COXpaHEHUU OTHEBOUW MOIIH.

JlaBaiiTe paccMOTpPUM BO3HUKUIYIO CUTyaluo ¢ Touku 3peHus TPU3. Jlansl
nBe TC - muCTONET M MUCTOJET-NYJEMET C aHAJIOTUYHBIMU QyHKuusimu. HeoO-
XO0JIUMO YMEHBIIUTHh cyMMapHyw maccy TC mpu coxpaHeHHMH UX (PYHKIUU -
MOIIHOCTH CTPENbOBI HE MOJKHA YMEHBIIATHCS.

OnnuMm u3 3akoHOB pa3zButus TC sABiuserca mepexoa B Hajacucremy. OH
rnacut: 3¢ppexTuBHOCTE TC ... MOXeET OBITh NOBHIMIEHA OOBENMHEHUEM €€ C
IPYTrol cucTeMou B OoJiee clIoXHYI0 moiaucuctemy. I[loppimenue 3¢ hexkTuBHO-
CTH TOJYYEHHOW MOJUCUCTEMBI JOCTUTAETCS MyTeM OOBEIUHEHHUS M COKpamie-
HUS BCIIOMOTATEIbHBIX 3JIEMEHTOB. DTOT € cnoco0 moBbIIIEHUS 3P PEKTUBHO-
CTH TOJIMCHCTEMBI yKa3zaH B cTtaHumaprte 3.1.4. Ha pemeHHUs U300peTaTENbCKUX
3ajzad.
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Takum o6pazom, TPU3 pexomMeHOyeT COEAMHUTH MUCTOJET U MUCTOIET-
nyiaemeT B onHy TC. IIpu 5ToM GOJBIMIMHCTBO MEXaHU3MOB 00CHX CUCTEM 00b-
eluHsA0TCA (CTBOJ, 3aTBOP, MarasuH, pykKosTka U T.A.). B utore BmIABIsAETCH,
YT0 O0O0BEJAMHEHHAS CHUCTEMa - 3TO MHUCTOJET C JJIWHHBIM CTBOJOM, MUMEIOIIUI
BO3MOJXHOCTh CTPEISATh KaK OYEpEeaAbl0, TaK U OJAMHOYHON cTpenbboii. Kpome
TOTO, ISl COXpPaHEHUS Ky4YHOCTH nucroyeta-nyieMmera B TC noyxeH ObITh NpuU-
KJan, a [ o0ecnedyeHUus NPUIEIbHON OAMHOYHON CTpeabObl OpyKUE HOJKHO
uMeTh "nepenHee menrtano". Tak 3aKoH nmepexoja B HAJCUCTEMY MO3BOJMI CO3-
nath 00pa3 OpyXHs, KOTOpOE YAOBJIETBOPHUT cHOPMHPOBAHHBIM BbIIIE TpeOoBa-
HusM (Puc.54).

vl T

b

Puc. 54 Asromarnueckuii mucroiier CTeyknHa.

TexHuyeckoe 3aJaHUE HAa NPOEKTUpPOBAHUE MUCToOJeTa OblI0 BeigaHo W.A.
Creukuny.

IIpoexkTupoBaHMe MeXaHU3MAa 3aMeJIEeHUS TeMIla CTPeJabObl

[Ipyu npoekTUpOBaAaHUU NUCTOJETA aHAIMU3 MOKa3ajd, 4YTO AJs MOJyUYEHUS 3a-
JaHHOW KYYHOCTH INpPH aBTOMAaTHUYECKOH cTpenbbe HeoOxoaum Ttemn 600-700
BBICTPEJNIOB B MUHYTY. [Ipu Gosiee BRICOKOM TeMIle CTpPeNbObl M3 MUCTOJETAa Be-
coM B 1,5 kr (c mpuKJIazoM) CTPEJOK HE ycCleBal K MOMEHTY O4YE€pEeJHOIO BbI-
cTpesla BEpHYTh OpY’XKHE B MOJIOKEHHE, OJIU3KOE K HCXOTHOMY.

Cuavana M.S. CreukuH nbiTajdcs oO0ecHeyuTh 3aJaHHBIH TEMIl CTPENbObI
yBEIUYEHUEM Macchl CBOOOJHOro 3aTBOpa M yBeauueHueM ero xona. Ho 3a
CHHMXEHHUE TeMIa CTPeJbObl NPUXOJUIOCH PACNIAYUBATHCS YBEIUUYEHHUEM MacChl
u rabaputoB opyxus. [Ipu atom temn causzuncs ao 1000 BeicTp/MuUH.

JanpHelimee cieqoBaHHE MO 3TOMY NMYyTH MPHUBENO OBl K HEJAOMYCTUMO THA-
KeIoMy Opyxuio Oonpmux radaputoB. KOHCTPYKTOpP CTOJKHYJCS C TUIHYHBIM
TEXHUUYECKHUM HNPOTHUBOPEUYUEM: CHMIKEHHUE TeMIa CTPENbObl C LENbI0 ylyulle-
HHUSI KyYHOCTH NPUBOJHUT K HEJAONMYCTHUMOMY YBEJIMUEHHMIO MaccChl U rabapHuTOB
NUCTOJIETA.

OcHoBHble maru APU3-85B npumMeHuTe1bHO K JaHHOM 3aqa4e

Jns pemeHus 3Tod 3amauyu oOpaTUMcs K aJIrOpUTMY pelleHHs u3odpeTa-
Teabckux 3anau (APU3).

1.1. TC "mucrtonetr" BkIIYaeT B ceOs CTBOJ, paMKy, 3aTBOp, YIapHO-
CIYCKOBOW MEXaHW3M, Mara3uH C MaTpOHaMH, IPyTHEe UCIOJHHUTEIbHBIE MeXa-
HU3MBI.

Texuuueckoe nporuopeuue 1 (TII-1)

Ecnu BpeMsa nukia paboThl aBTOMAaTUKU Majo (BBICOKHHM TeMIl CTpenbObl),
TO 3aTBOP MOXET HMETh Malyl MacCy W XOJ, HO YXYJImaeTcs Ky4YHOCTH
CTPENbOHI.

Texuuueckoe nporuopeuue 2 (TII-2)
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Ecnu BpeMsa nukiaa paboTsl aBTOMAaTUKHU BEJIUKO (HU3KHHM TeMm), TO ylayu-
nIaeTcss Ky4HOCTh CTPeabObl, HO 3aTBOP JOJIKEH UMETh OOJBIIYI0 Maccy U XOI.

HeoO6xoaumo obecneunTh Oonbuioe BpeMs mUkIa paboThl aBTOMATUKU TPHU
OTHOCHUTEJIbHO JIETKOM 3aTBOpPE, UMEIOIIEM MaJlbli XOJ.

1.2. U3penue - paMKa NUCTOJETA, MHCTPYMEHT - 3aTBOP.

1.4. BeiObupaem TII-1.

1.5. OdeHp NE€rkuil 3aTBOP, UMEIOMIUNA MaJbli XOJ, BHI3BIBAET OUE€Hb BBHICO-
KU TeMIl CTPEJbOHI.

1.6. BBonuMBIil UKC-2JIEMEHT MOJIKEH 00€CNeYyuTh HU3KUU TEMI CTPEIbOBI
IpU JETKOM 3aTBOPE ¢ HEOOJNBIIUM XOJOM.

2.1. OneparuBHasg 30Ha - NPOCTPAHCTBO, 3aXBaThIBAa€MOE€ 3aTBOPOM IpHU
NepeMelIeHUH.

2.2. OnmepaTuBHOE BpeMsa-BpeMs JABHKEHUS 3aTBOpa B OTKaTe - HaKare.

3.1. Uneanpubiii koHeuHslid pe3dynbtar MKP-1. Ukc-snemMenT, abCconOTHO
HE YCJOXHSS CHUCTEMY M HE BBI3bIBas BPEAHBIX SBJIECHUH, oOecmedynBaeT 60Jb-
moe BpeMs IHKJIa paboThl aBTOMAaTHUKU NPU HAIMYUHM 3aTBOpa MalloW MacChHl C
MaJIbIM XOJIOM.

3.2. 3aTtBOop cam oOecneynBaeT O0JbIIOE BpeMs IUKJIAa pabOThl aBTOMAaTUKH
NpU MaJoil ero Macce U XoJe.

3.3. 3aTBOp AOJKEH ABUTATHCS MEIJIEHHO, YTOOBl 0OecmedYuTh 3aJaHHYIO
Ky4YHOCTh CTPENbOBI, U JTOJKEH IBUTATHCA OBICTPO, TAK KaK €ro macca maia.

5.3. Pa3zpemenue NpoTUBOPEUYUBBIX CBOMCTB BO BpeMeHHU. HacTbh BpEeMEHHU
UKJIa aBTOMAaTHKH JIETKUH 3aTBOP ABHXKETCSA ¢ OONBIIONW CKOPOCTHIO, oOecre-
yuBass paboOTy MCHMOJHUTEIbHBIX MEXaHU3MOB, a YaCTh BPEMEHH - C MAJOH CKO-
pOCThIO (B Mpenaene - ¢ HyJIeBOil).

6.1. TexHUYECKH aHHOE pEIIEHHEe MOXET OBITh peajln30BaHO ABYMS CIO-
cobamu:

1. OGecmeuenue BHICTOS 3aTBOPa B KOHI[E OTKAaTa.

2. O0ecmeyeHne BRICTOS 3aTBOpa B KOHIIE HAaKaTa.

B nanHO# 3amaye UKC-3JI€MEHTOM SIBISIETCSI MEXaHU3M 3aJ€pKKU 3aTBOpa B
KOHIIE OTKaTa, MJIM MEXaHM3M 3aJ€p)KKHM BBICTpeJa NpU NPUXOAE 3aTBOpa B
KpalHee NepegHee MOJO0KEHUE.

I[Ipu nmpoexktupoBanuu AIIC U.S. Creukun BwuIOpam BTOpoi cmoco6. Jms
NUCTOJIETOB OH UMEET CleJYIIee MPEUMYIIECTBO - OOJBIIYI0 DHEPTUIO 3aTBOpa
B HakKaTe JJis JOCHIJIaHWUS MaTpOHA, a, CJIEJOBAaTEIbHO, OOJBUIYI0O HAaJEXKHOCTH
paboTHl B 3aTPYJHEHHBIX yCIOBUIX.

3amMeTuM, 4TO TNEepBBIK cmocoO® Toxe Obln peanu3oBaH M.S. CTedkuHBIM
NpU NPOEKTUPOBAHUM ONBITHOTO NMUCTOJIeTa-nyjnemera “Knun”.

AHaIN3 BAPHAHTOB KOHCTPYKIHMH 3aMedJUTeJsl TeMIa

ObecneueHne 3aJaHHOTO BPEMEHH BBICTOS 3aTBOpa B KpailHEM IepeaHeM
NOJOKEHUHM J0 Hayalla 04epEeIHOTO BBICTpeJia MpeanojaraeT Hajludue CICIu-
AJIbHOTO ME€XaHHU3Ma - 3aMCJIUTECIA TEMIIa CTpeHBGBI. brinu NpoaHaJIN3UPOBAHBI
ClIeyIOIINEe BAPUAHTH 3aMeJINTEICH.

1. 3ameanuTenb pacmoyoX)eH BAOJIb OOKOBOW cTeHKH 3aTBopa (Puc.55).
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1 - 3aTBOp; 2 — Npy’KUHA 3aMEIJIUTEINS C HAMTPABIISIIOLIUM CTEPKHEM; 3 — 3aMEJIUTEb;
4 — mentano 3aMeUIUTEN Ha 3aTBOPE; 5 — BBICTYII HA pPaMKe MHUCTOJIETa; 6 — CITyCKOBOI
KpIOUOK; 7 — OChb CIIyCKOBOI'O KPIOUKa; 8 — CITyCKOBas Tsra.

Puc. 55 [IpuHuunuaneHas cxema BapruaHTa KOHCTPYKLMHU 3aMEIIUTEIS.

[Ipu ynape 3aTtBopa | B KpallHEM 3aJHEM MOJOXEHHUHU 3aMEeIJUTENb 3 MpO-
NOJKaeT JBUTAaThCs Ha3aJ OTHOCHUTENHbHO 3aTBopa 1, cxumas NPYXKUHY 2, U
cTaHoBuUTCs Ha mentano 4. [Ipu mpuxoxae 3arBopa 1 B kpaiiHee mepeaHee MOJO-
JKEHHE IIeNnTajo 4, B3aUMOJEHCTBYS C BBICTYIIOM 5 Ha paMKe NHCTOJIeTa, OCBO-
6oxnpaetr 3ameanutensb 3. OH HaUMHAET MepeMenaTbcsa OTHOCUTEIbHO 3aTBOpa 1
M B KOHIIE CBOEro Xo0Ja yaapseT MO CIyCKOBOW TsAre §, KoTopas, BO3AECHCTBYA
Ha MIENTano KypKa, 0CBOOOXJaeT KypoK.

XoTts npu npoektupoBaHuu nucronuera M.5. CTedkuHBIM 3TOT BapuaHT 3a-
MEAJNUTENs OblI OTBEPTHYT U3-3a HEJAOCTAaTKa MecTa B 3aTBOPE JJIsl pa3MelleHus
B HEM 3aMEAJIUTENsl ¢ HEOOXOMMMBIMHU Js HaJEXKHOW pabOThl XapaKTepUCTHUKa-
MU, HO 3Ta KOHCTPYKIUS UMEET OJHO MPUHIUINHUAIBHOE MPEUMYIIECTBO.

Macca 3amennurtens "BkiawdeHa" B Maccy 3arBopa. [as HopMalbHOTO
GYHKIIMOHUPOBAHUS OpPYXHUSA CBOOOIHBINH 3aTBOP JOJKEH UMETh ONpPEEIECHHY IO
pacdyeToM Maccy, a MIOCTAaHOBKA 3aMeJJHUTEeNs] HUMEHHO B 3aTBOP MO3BOJISIET CHU-
3UTh MAaccCy OCTajJbHOW YacTH 3aTBopa. To €CTh MOXHO CKOHCTPYHpPOBaTh OpPY-
KM€ TaK, 4TO NOCTAHOBKAa 3aMEAJHTENs TeMIla CTPeNbObl HE YTSKEIUT €ro.
Bo3moxHag o061acTh NpUMEHEHHMsS TaKOW KOHCTPYKIHMHM 3aMEAJIHUTENsl TemIma
CTpeNbObl - MUCTOJNIET-NYJIEMET.

AHanu3 3Tol "HeyAaauHON" KOHCTPYKIHUH 3aMEIJIUTENS MOXKET HATOIKHYTh
KOHCTPYKTOpa Ha MOCTAaHOBKY cilelyoomei nzodbperarenbckoil 3amauu (T.e. 3a-
nadu, COAEpIKaAIel TEXHUYECKOE MPOTUBOpEUHE).

JAnsa yBeauueHUs HaJAEXKHOCTH pabOTHl 3aMeNJHUTENs] TeMma CTPelbObl XKe-
JaTenbHO YBEIUYHUTh CPEIHIO CUJIY MPYXXKUHBI, OTHAKO MPH 3TOM yMEHbIIAETCS
BpeMs paboOThl 3aMeANHUTENSA, UTO HEeXenaTenabHo. YTo nenats?

O6parumcs k anroputmy APU3-85B. 3anuck OCHOBHBIX IIATOB aJrOpPUTMa
IpU PeIICHUH JaHHOM 3aJa4M MOXET OBITh claeaylomas.

1.1. TC ansa 3amemyieHus TeMna CTpeabObl BKJIOYAET B ceOsI: 3aMeIUTEIb,
NPYXHUHY 3aMEANUTENs, MEenTano 3aMeJIUTeNs.
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TII-1. Ecau cpenHee ycuiaue NPYKUHBI 3aMEAJIUTENS BEIUKO, TO 3aMeJIH-
Teab paboTaeT Hage X HO, HO MaJio BpeMs pabOThl 3aMeIIUTEIS.

TII-2. Ecnu cpeaHee ycuiaue HNPYXUHBI Majlo, TO BpeMs paOOThl 3aMeniIu-
TeJIs HOpMaJIbHOE, HO HAaJIe)KHOCTh pabOThl HEYJOBIETBOPHUTEIbHAS.

1.2. U3nenue - 3aMeAJUTENb, HHCTPYMEHT - MPY)XKHUHA.

1.4. BeiObupaem TII-1.

1.5. Cpennee ycuiue Mpy>XUHBI OUYEHBb BEIUKO, IPU ITOM BpeMs pabOTHI
3aMeJJIUTENs] Majo.

1.6. lano: 3ameanuTenpb (Macca) U CUJIbHAA NpyxXHuHaA 3aMequutens. Cuisb-
Has NMpyXHHA 3aMEJJIMUTENIss NPUBOJUT K OYE€Hb MaJloMy BpeMeHHU paboThl 3a-
MeaauTeNss. BBOOUMBIN A pelmieHus 3aladyd UKC-3JIE€MEHT JOJIKeH o0ecneuuTh
Oospuroe BpeMs MepeMeleHUs 3aMeJUTeNs] NoJ AeHCTBUEM CHIBHON NpPYyXKHU-
HBI.

2.1. OnepaTtuBHas 30Ha - NPOCTPAHCTBO, 3aXBaTblBAa€MOE€ 3aMEAJUTENEM
IpU €ro ABUKECHUMU.

2.2. OneparuBHoe BpeMs. KoundpunuktHoe Bpems T; - BpeMs IBHKCHHUS 3a-
MEJUIUTEeNs BOepea noj AedcTBUEeM Npyx HHb. BpeMmsa no koHdaukra T, - Bpems
B3BEJIEHUS 3aMEAJUTENS U €ro BHICTOS Ha IIEINTAJE.

2.3. BeumecTBEHHO-MOJIEBBIE PECYPCHI.

Haumeno- BemecrBennbie | IloseBbie IIpocTpaHcTBeHHBbIE BpemeHHBbIE

BaHHMe 3Jie-

MEHTa

3aMeanuTenb | cTalb KHHETHYecKas HPOCTPAHCTBO 3a | Bpems pabo-
SHeprus JABUXYIIUMCS 3aMefl- | Thl 3aMeAnu-

JUTEIEeM Tens

[Mpyxwnuna CTalb KHHETHYEeCKas, NPOCTPAaHCTBO BHYTpPH
NMOTEeHIMalbHas NPYy>XXKUHBI
SHEprus

Buemnsas BO31YyX JaBJIEHHUE MNPOCTPAHCTBO BHYTPH

cpena OPYXHUHBI

3.1. UKP-1.Ukc-3memMeHT, a0COTIOTHO HE YCJIOXHSAS CHCTEMY U HE BBI3bI-
Basi BpPEAHBIX SBJICHUH, yBEIHMUYUBACT BpeMs 3aMEAJICHUS, COXpaHAA OONbIIYIO
CPEIHIOI0 CHUJIYy MPYKUHBI.

3.3. ®usnyeckue NPpOTUBOPEUHUS.

3.3.1. 3aMennuTENb OOJXEH OBLITH MAacCCHUBHBIM, YTOOBI 00€CIHEYUTL 0O0Jb-
moe BpeMms 3ameaneHus (T;) u He AOoNXkeH OBITh MAaCCUBHBIM, YTOOBl HE yBeJU-
YUBaTh BEC NUCTOJIETA.

3.3.2. Xona 3aMeninuTels OOJKEH OBITh OOJNBIIMM, YTOOBI OOECIEYHMBATH
3aJlaHHOE€ BpeMs 3aMEeAJIEHUS NPHU CUJIbHOW NMPYXHHE, U JOJXKEH OBITh MaJleHb-
KHM HM3-3a OTPAaHUYEHHOCTH rabapuToB 3aTBOpa.

3.5. Bapuanter UKP-2. B kauecTBe HMKC-3JI€EMEHTOB HMCNOJb3YIOTCS BeUlE-
CTBEHHO-TIOJEBBIE PECYPCHl CUCTEMBI.

1. 3aMeaqnuTenb MajaoW Macchl caM JBHIKETCS MEIJIEHHO MO JOEHCTBUEM
CUJIBHOW MPYXHUHBI.

2. IlpocTpaHCTBO 3a IBMIXKYIIUMCS 3aMeAjiuTeneM obecrnedynBaeT OoabLIoe
Bpems 3ameaneHus (T;) npu cuAbHON NpPYyXHUHE M ABHKEHUM 3aMEAJUTENS C
00JbIMION CKOPOCTHIO.

3. Bo3ayx 3a m nmepea ABMXYUIMMCS 3aMeaiuTeneM obecnedyuBaeT 0O0Jb-
oe BpeMs 3aMeJUIEHUs IPU CUIbHOM Npy>XXKUHE.
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4.3. cnonp30BaHUE BEIECTBEHHO-MOJEBBIX PECYPCOB JJIs pElLICHUs 3aaa-
YH.

1. YroOBl 3aMeQINUTENL MAJIOH MacChl ABUTAJICA MEAJIEHHO IIOH AEUCTBHUEM
CUJIBHOHN NMpPYXUHBI, HEOOXOIUMO:

- BBECTH MEXJAY 3aMeUIUTeJIeM U MPYXKHHOW MeXaHH3M ¢ OOJBIIUM Iepe-
JaTOYHBIM OTHOUIEHUEM;

- BBECTH OOJBIIYI0O NPUBEJEHHYIO MAaccy 3aMeJJIUTENs Npu Majlol ¢pusude-
ckoil Macce. Hanmpumep, BBECTH BUHTOBBIE HAaNpaBIASIOUINE IJIs 3aMeIJIUTEISA.

2. Xon 3aMeUIUTeNsd B OTpPAaHUUYEHHOM IpPOCTpaHCTBE (OmepaTUBHAs 30HA),
MOXET OBITh OONBIINM, €CIIM 3aMEJIUTEIb NEpEMENacTCs BIepeJ-Ha3al.

3. Bo3ayx MOXeT 3aMeIIsATh ABUKECHUE 3aMEIUIUTENs, €CJIN OH BBIHYXIECH
BBIXOJAUTH yepe3 Majoe oTBepctue (nucroner-nyiemet "Cyomu", MII-40).

5.3. Pazpemenue pusnueckux nporuBopeuuit (PII) ¢ moMomb0 TUMOBBIX
npeoOpa3oBaHuUil.

®I1-3.3.1. MOXHO pa3pemiuTh MOCPEACTBOM CHCTEMHOTO Mepexoaa - pas-
JCJIEHUE BO BPEMEHU:

YacTp BpEMEHH 3aMENIUTEND ABUXKETCS C MAJbIM YCKOPEHHMEM, a 4acTh - C
6onpmuM. TEXHUUECKH 3TO MOXHO peajlu30BaTh, IOMECTUB MEXIYy NPYXUHOU H
3aMEJJINTENIEM MEXaHHU3M C NMEPEMEHHBIM NEpPEAaTOUYHBIM OTHOUIEHHEM, Halpu-
Mep, KPUBOIMUINHO-MMATYyHHBIH MexaHu3M (Puc.56).

Haxkar
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1 /2 /3 / 4 / 5 / 6 / 7
1- 3aTBOP;, 2— CITyCKOBas TAra 3aMCIJINTCIIA; 3 - BBICTYII Ha paMKC IMTHUCTOJICTA,

4 — mentano 3aMeUIMTENS Ha 3aTBOPE; 5 —3aMEAJINTEND — KPUBOLIMITHO- ATy HHBIN
MEXaHU3M;6 — MIPy>KUHA; 7 — HAIPaBJISAIOLIUI CTEPKEHbD.

f
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Puc. 56 IlpunnunuanbHas cxema BapuaHTa KOHCTPYKIMH 3aMEIJIUTENS B BUJIE KPUBOLLIUITHO-
IaTYHHOI'0 MEXaHU3Ma.

B Havane paGoThl 3aMennuTeNs] KPUBOMIMUIMHO-MATYHHBIH MEXaHU3M HaXO-
OUTCS B MOJIOKEHUU, OJU3KOM K "MEepTBOU" TOUKe, MOITOMY YCKOpEHHUE 3aMe]l-
JUTENs MaJeHbKOE, 3aTEM MO Mepe yxoJa OT "MepTBOU" TOUKM YCKOpPEHHE BO3-
pacTtaeT, HECMOTpPSA HAa YMEHBIIEHUS YCUJIHUS CO CTOPOHBI pa3XUMarmeiics npy-
JKUHBI.

®II-3.3.2. MOXHO pa3pelIUTh CUCTEMHBIM NepexoaoM 10 - coueTaHue cuc-
TEeMBl C aHTHcHUCTeMOW. B maHHOM cinyyae - 3TO ABHIKEHHUE 3aMeJJIUTENs BIie-
pen-Haszan.
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Kak BUIHO M3 cpaBHEHUA peuleHUN mo nyHKTaMmM 4.3 u 5.3 yacTh pemeHui
coBmajaaeT. B manpHelimieM npueMiIeMoCTbh TOTO MJIM MHOTO BapHaHTa 3aMeJIu-
TeJis onpeAeseTcs pacyeTaMi U KOHCTPYKTOPCKUMH NpopaboTKaMu.

BapuaHT KOHCTPYKI UM BpPallawIerocs 3aMeIJIuTes

Bropsim BapuanTtom, paccmorpeHHBIM U. 5. CTeuykuHBIM, OB BapHaHT MO-
CTAaHOBKH BpallaroIIerocs 3aMeAIuTenss Ha oqHOW ocu ¢ kypkom (Puc.57). Ilpu
OTKaTe 3aTBOpa OH B3BOJMUT Kak Kypok 4, tak u 3ameanutenb 3. Kypok 4 cra-
HOBHUTCS 0OEBBIM B3BOJIOM Ha IIENTAJO 2, a 3aMEAJUTENb 3 OOEBBIM B3BOJOM -
Ha menTtano 3amennutens 1. [Ipu mpuxone 3arBopa B KpailHee MepeaHEe MOJo-
JKEHHE OH MOoBOpauuBaeT menrtano l, ocBobOoxngas 3ameanuTensb 3. 3ameanu-
T€JIb BpalllaeTCs MOJ AEWCTBUEM IPYXKHUHBI 7 IPOTUB 4aCOBOU CTpEIKHU. B KOH-
1€ Bpall€HMUs BBICTYI 2 3aMEAJUTENs, BO3AEHCTBYS Ha HIENTAJ0 KypkKa 3, moBo-
padyuBaeT ero, ocBoOOXKaasd KypokK.

1 - mentano 3aMeuIUTENS; 2 — IENTAI0 KypKa NPYKUHA; 3 — 3aMEAIUTEIND; 4 — KypOK;
5 — OCb HaNpaBJISIOLIETO CTEPIKHSI MPYKUHBI; 6 — HANIPABIIAIOIUN CTEPKEHD; 7 - TIPY-

JKUHA.
Puc. 57 [IpuHumnuanbHasi cxemMa Bpalllalolerocs: 3aMeIJINTeNst

Henocrarku y NaHHOW KOHCTPYKLUHHU OKa3aJllUCh Te€ XK€, YTO U y NpEAbIAY-
mel: MaJabli MOMEHT MHEPIMU U MaJbIi YyroJd NOBOPOTA 3aMEJJIUTEIIS, ClIEeI0Ba-
TEJNbHO, CIMIIKOM Mallasg Il HaaexHOW paboThl 3aMeNIHUTENs] CpeaHsAs cuia
NPYXKUHBI.

IITaTHBIH 3aMeaauTeanb nucrojera AIIC

O6a npenplAymuX BapuaHTa KOHCTPYKIMHM 3aMEAJIUTEJNIs TeMIla CTPelbObl
OBIIM OTBEPrHYTHl M3-3a MaJloW HAaAEXHOCTH, OOYCIOBIEHHOW Malod Maccoi
(MOMEHTOM HHEPIHHU) 3aMEJJIUTENS U MaJlOW CpeJHEeH CHIOW MPYKUHBI MPHU OT-
paHUYEeHHOM Xoje (yrjie moBOpoOTa) 3aMeJIUTENS.

[To pesynbTaTaM aHaidu3a MNPEAbIAYINIMX BapUaHTOB KOHCTpykuuu W.S.
CteukuHBIM OBINU cHOPMYITUPOBAHBI OCHOBHBIE TPEOOBAHUS K 3aMEJJIUTENIO U3
yCIOBHUS JOCTAaTOYHON HaaeXHOCTH paboThl: Oonbimas Macca 3aMeIIHUTEN,
0onpmoi xox, Oonblmas cpenHsAs cuia NPYXHUHB. Takoll 3aMeIIUTENIb HENb3d
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OBLIIO PAcCMOJIOXHUTH B 3aTBOPE, OCTABalMCh ABa "CBOOOAHBIX" MecTa - pyKOsTKa
U MOJCTBOJIBHOC MPOCTPAHCTRBO.

N.5. CTeuykuH pa3MecTuI 3aMEeANUTENh ¢ TpeOyeMbIMU XapaKTEepUCTUKAMU
B PYKOSITKE 32 Mara3uHOM. 37€Ch KOHCTPYKTOPY MOT OBl IPUTOAHUTHCS ONUH U3
NPUEMOB pa3pelIeHUs TEXHUYCCKUX MPOTHBOPEUYUHN - MPUHIIHII TEpexoaa B APY-
roe M3MEepeHHUE, TO €CTh JIBUKCHHE 3aMEJJIUTENS IO JPYyroMy HalpaBICHHIO -
napajieJIbHO OCH PYKOSTKH.

Kpome 3T0OTO, IpH MOCTAHOBKE 3aMEJJIUTENS B PYKOSITKY peUIeHHE 3aadu
00 YBEJIIMYCHUU BPEMCHH 3aMEJJICHUS UCIOJIb30BAHUEM JBUKCHUS 3aMEIIUTEIIS
KaK BHHU3 TaK U BBEPX OYCBHJIHO.

3amennurtens paboraer caneaywomum obpazom (Puc. 58).

a

A

1 - 3aTBOp; 2 — NEPEBOIUUK PEKUMOB
CTpenbObI (CKOLIECHHBIN IIMIIUHID);

3 — oCh; 4 — pbIYar NepeBOUHKA;

5 — 3ameuTens; 6 — npyxxuHa; 7 —

( O]

A—
|

k 3 BBICTyH 3aMCOJIUTCIIA, 8 — CHYCKOBaﬂ TdATrQ.
q
12} \ 4
%
7 |7 5
6

Puc. 58 Ilepsbiii Bapuant 3ameutens AIIC

B nauane orkara 3aTBOp | mepeBOAUMKOM 2 uepe3 pblyar 4 pa3sroHsieT 3a-
Meanutenab 5. OH B KOHIIE€ JIBUXEHMS BHHM3 yJapseTcs O paMKy MUCTOJeTa U
IBHXeEeTCS BBepX. JloWada M0 KpallHEro BEPXHETrOo MOJOXEHUSA, 3aMeJIUTENb MO~
Clie HECKOJbKUX OTCKOKOB OCTaHaBIMBaeTcsA. B KOHIle HakaTa 3aTBOpa MepeBO-
JYUK 2 BTOPUYHO Pa3roHsET 3aMEAJIUTENb 5, KOTOPBHIM IBHUXKETCA BHHU3, yJaapsi-
€TCsI B HUXXHEM IIOJIOKEHUHM O paMKy MUCTOJIETa, ABHIKETCS BBEPX U B KOHIIE
noabeMa ObET CHU3Y MO CHNyCKOBOW Tare. [lpm 3TOM cnmyckoBas TdAra BO3JAEHCT-
BYET Ha IIENTAallo, U KypoK ocBoboxaaeTcs. [Ipoucxoaut crneaywmuil BeICTpe.

OcHOBHBIE NIpEUMYLIECTBAa JAHHON KOHCTPYKLUUU 3aMEATUTENS.

1. XapaKTepUCTHKH 3aMEAJHUTENsd 00eCMeYnBalOT HaJIEKHOCTh €ro (QPyHK-
HUOHUPOBAHUS.

2. YBeinueHue BPEMEHHM 3aMEJJICHHUS 3a CUET JBUXKEHUS 3aMEIJIUTEJNd
BHU3 U BBEPX.

3. Kpome cBoero mpssMoro Ha3HayeHHs Takas KOHCTPYKLHUS 3aMEAIUTEN
JaeT eIme JONOJHUTENbHBIH NONOXHUTEeAbHBIH »HddexT. Cucrema 3aTBOp-
3aMeJJIUTEeNb B Hayalle oTKaTa paboTaeT Kak MolycBOOOIHBINH 3aTBOP, TaK KakK K
Macce 3aTBopa uYepe3 pbluar NpucoeqUHEHus Macca 3ameanurtens. Ciuenosa-
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TEJBbHO, CKOPOCTh 3aTBOpa B Hadajle OTKaTa yMeHbImaercs. Hampumep, cko-
pOCTh 3aTBOpa B KpallHEM 3aJHEM IOJIOXKEHUHU 0e3 3aMeuinTens paBHa 4 Mm/c, a
c 3aMmeaiuTeneM - 3 m/c.

HccanenoBanne NpuYMH HeHaJe:KHOW padoThl mepeBOJAYHMKA B ONBITHOM 00-
pa3ue AIIC

B nponecce ucnbitanuit AIIC ObIn BBISABJIEH CaMONPOM3BOJBHBINA MEPECKOK
NepeBOAYUKA U3 MOJOXKEHUSA AJII aBTOMATHUYECKON CTpeabObl B MOJOXKEHUE IJid
ONMHOYHOU CTPENIbOHI.

YcTaHOBIEHHE NPUUYUHBI 3TOrO SBJIAETCS HCCIEIOBATENbCKONW 3aJadei.
OcnoBHasa pexoMmennanus TPU3 B aTom cnyyae 3akiaoyaeTrcss B TOM, 4YTOOBI Ie-
peBecTH HCCIeNOBaTENbCKYIO 3a7ady B M300peTaTenbckyro. Pemenuem uccie-
JOBATEJIbCKOW 3a7a4du sABJsAEeTCS OTBET Ha Bompoc: "Kak o0bscHUTH Habmrogae-
Moe saBieHue?" Pemenuem nzobperaTenbCcKoi 3ajauyu B 3TOM cliyyae OyaeT oT-
BeT Ha Bomnpoc: "Kakum ob6pa3zom obecneuuTh NOJydeHUEe JAaHHOTO SBIEHUS?".

B nmamHOM cnyuyae m3obOperartenbckas 3amadya popmynupyercs Tak: "Kakum
00pa3zoM MOXHO o0ecneuyuTh CAaMONPOU3BOJbHBIN MEepPEBOA MEPEBOAYMKA U3 MO-
JO0XKEHUs JUJIg aBTOMAaTUYECKOW CTpesbObl B MOJOXKEHUE A1 ONUHOYHOU CTpElb-
661?" IIpu 3TOM HUKAaKHX M3MEHEHHUH W NOMOJHEHUH B CUCTEME HE JONMYyCKaeT-
csi. HeoOxoaumeiii 3¢ hexT NOKEeH OBITh MOJyUYeH TOJBKO 32 CYET BHYTPEHHUX
BEIIECTBEHHO-IIOJEBBIX PECYPCOB CUCTEMBI.

Jna pemeHus gaHHOM 3amauum ucnosab3dyeM anroputm APU3-85B. Bor 3a-
IUCh OCHOBHBIX IIAaroB.

1.1. TC nnga nepeBona nmepeBOJYMKa BKJIIOUYAET: NEPEBOAUYUK, ppluar mepe-
BOJNYMKA, 3aTBOp, GUKCHUpyMOMmas NpyXHWHA NMepeBOJUYUKA (3[€Ch TMEePEUYNCICHEI
TOJIBKO T€ DJEMEHTHI, ¢ KOTOPBIMM HENOCPEACTBEHHO B3aMMOJNEHCTBYET IeEpe-
BOJYHK).

TII-1. Ecau cuna B3auMOJEMCTBUSA NMEPEBOJYNKA C PbIYarOM MPOXOIUT 4Ye-
pe3 och BpallleHUs MepeBOJYMKa, TO Bpall€eHUS HE NPOUCXOJUT, HO HA MPAKTUKE
OpOUCXOAUT (MepeBOJ NepeBOAUYMKA) JBUIKEHHME NEepeBOJUYMKA IO 4YacOBOM
ctpenke (Puc. 59).

F

Puc. 59

TII-2. Ecnu cuna B3aUMOJEHUCTBHUS MNEPEBOAYHMKA C pPblYAaroM MNPOXOIHUT
HUXKE OCHU BpallleHUs MepeBOoJYMKa, TO BpaleHHe OyaeT MPOUCXOAHUTH BCErja,
HO MOBOPOT NEPEBOAYUKA MPOUCXOJAUT PEAKO.

1.2. U3penue - nepeBOAUYUK, HHCTPYMEHT - pbhluar 3aMeJIUTEN.

1.4. '1aBHBIM NPOU3BOJCTBEHHBIM MPOLECCOM B JIaHHOM 3agade SBIASETCS
NOBOPOT MmepeBoaYMKa, BeiOupaem TII-2.

TII. IToBopoT mepeBOAYMKA BO3MOXKEH NPU HAJUYUU 3HAYUTEIBHOTO MO-
MEHTa CHUJ, NEHUCTBYIOIIUX CO CTOPOHBI phiyara, Ho mo deptexy (Puc. 59) cuna
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BSaHMOHGﬁCTBHﬂ MCKAY pbldyaroM M NEpCeBOAYHUKOM IMPOXOAUT YCPEC3 OCh MECpPC-
BOJYHMKA U HE CO3JaeT BPallalIlero MOMEHTA.

1.6. Jlanbl: mepeBOAYUK W pbluar 3amemautensi. YToO6b oOecrnedyuTh MOBO-
pOT MepeBOAYMKA PblYAT MOJKEH B3aUMOJIEHCTBOBATh C HUM TaK, YTOOBI JTUHHUS
I[efICTBI/ISI CHUJIBI HC MpPpOXOoaujia 4€pe3 OChb BpallCHUA MMEPECBOAJYNUKA, HO B3ANUMHOC
pacmoJioKeHHe pbhluara W IMepeBOJAYMKA MepeJ B3aUMOJEUCTBHEM TaKoe, 4TO,
COTJacCHO YEepTEeXKYy, CHUJa B3aUMOJECHCTBUS MPOXOJUT YE€pe3 OCh MEPEBOAUYHUKA.
Nxc-3meMeHT A0JKEeH o0ecneuyuTh TakKoe B3aMMOJEHCTBHE pbluara M MHEepeBO-
AJYHUKa, I-ITOGIJI CHUJIa HC INpoxXoAgujia 4€pe3 OCh BpallCHUA NCPpCBOAYMUKA NMpPU CO-
XpPaHEHHUHW B3aMMHOTO MOJIOKECHHUS JAeTajJell mepea B3aUMOIECWCTBHUEM COTJIAacCHO
YyepTexKy.

2.1. OneparuBHas 30Ha-00J1aCTh KOHTAKTa pbluara M mepeBOJYHUKa.

2.2. OnepatuBHOE BpeMs - KOHOIUKTHOE BpEeMs - BpeMs B3aMMOJECHCTBHUS
ppluara v nepeBOJAYMKa B Hauaje OTKaTa 3aTBopa.

2.3. BemecTBEHHO-TIOJIEBBIE PECYPCHI

HanmeHnoBanme Bemecrt- Ionessie BuyTrpucucremMmHbie IIpocTpaHcTBeH-
BellecTBAa- BeHHBbIE noJsi B3auMoJelcTBHS | Hble
HOCHTeJs pe- BelecTB
cypca
IlepeBonuuk cTalb KHHETHYEeCKas CTanb - CTalb (IPHUXBAT | TEOMETPHUS MEpPEeBO-
SHEeprus o- | IpU BBICOKUX TeMmIepa- | AUHUKa
CTyIaTEJlbHO- Typax, CHJBl TPEHUS)
ro JBHKEHUS
Poruar 3a mennu- | craism KMHEeTHUYeCKas reoMeTpuss  3aMen-
Tens 9Heprus Bpa- IUTENs] TOJOXKEHHUE
HICHHUS 3aMeINTeNs
Buemne cucrtem- | Bo3ayx, JlaBJIEHUE, TEMJIONEPEHOC
HBIE PECYPCHI BOJa, MbIIb, | yBEeIHUUEHHE
cMaska TpeHus

3.1. UKP-1. Ukc-anemMeHT, aOCONIOTHO HE HU3MEHSS CUCTEMY, BBI3BIBAET B
OMEepPaTUBHON 30HE B TeUueHHE KOH(PIUKTHOTO BpEeMEHH BO3HHKHOBECHHUE 3HAYH-
TEJILHOTO MOMEHTA CHJI, MOBOPAYUBAIOIIET0 MEPEBOJYUK, COXPAaHIS B3aMMHOE
MOJIOKEHHUE JeTalleil COTIacHO YePTEexKY.

3.2. BemecTBeHHO-TIOJIEBBIE peCcypChl, aOCONIOTHO HE H3MEHSASA CUCTEMY,
BBI3BIBAIOT B ONMEPATHBHON 30HE B T€YeHHUE KOHPIUKTHOTO BPEMEHH BO3HUKHO-
BEHHE MOMEHTa CHJI, TOBOPAYUBAIOIIEr0 NEPEBOJYHUK, COXpaHIs B3aUMHOE MO-
JOXEHHE JeTajJeil COrIacHO YEePTEexKY.

3necy B hopmynupoBky MKP-1 BmecTo ciioB "BemecTBEeHHO-TIONIEBBIE" pe-
Cypchl HEOOXOJAMMO TMOCJIEeNOBaTEIbHO NOCTAaBUTh HAUMEHOBAaHHUE pecypca Hu
BHIOpaTh BapHaHThI, UMEIOIIKUE cMbIca. Hanpumep:

- KHHETUYECKasl DHEPTHUs BpalleHUs pblyara;

- CUJIa TPEHUS MEXIYy pblYaroM U NEpPEeBOAUYUKOM;

- BB U T.J1.

3.3. ®usznueckoe NpoTUBOpEUUE

Jlunus neWcTBUS CUJIBl JOJKHA NPOXOJUTH Y€pPe3 OCh BpAILIECHUS MEPEBO-
JYUKa, COTJIACHO YEPTEXKY, U HE JOJIKHA MPOXOJAHUTHh Y€pe3 OCh BpalleHUs, 4TO-
Obl MOBOpAaYMBAaTh MEPEBOAUUK.

4.1. MonenupoBanue MajJeHbKUMH denoBeukamu (Puc. 60.)

4.3. BapuaHThl pelIeHHUs 3aJa4d MPUMEHEHUEM BEIIECTBEHHO-TOJIEBBIX pe-
CYpCOB:

- CUJBl TPEHHUS, BOZHUKAIOUIUE MEXJY MEPEBOAUYUKOM U PblUaroM CO3JAI0T
MOMEHT, MOBOPAYMUBAIIHN MEPEBOJUUK;
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- TpsA3b, MOMNAajJaKmas B 30Hy KOHTAKTa, MOXET U3MEHUTh TOYKY IPHIIOXKE-
HUS CHJIBI B3AUMOJEHCTBUS;

- IpA3b, NbLJIb B COYETAHUU C KUHETUYECKUM IOJIEM OTHOCHUTEIBHOTO IBHU-
JKEHUS pblyara M NepeBOJYHMKA MOTYT INPHUBECTH K M3HOCY IMOBEPXHOCTEH KOH-
TaKTa U HApYLWIEHUIO UHX TEOMETPHUH;

- KMHETHYECKOe II0JI€ pblyara, BO3HHMKAIOIIEe NPU OTCKOKE 3aMeIIHUTENs
ocJjie yaapa B KpalHEM BEPXHEM IOJIOKECHUU, MOXKET NPUBECTH K TOMY, 4YTO B
MOMEHT B3aUMOJEHCTBHUs pblYal HE HAXOJUTCS B KPAalHEM BEPXHEM IOJIOXKE-
HUMU.

F tpenus

a

Puc. 60 MogenupoBaHue MaJC€HbKUMHU YEJIOBEUYKAMH.

7.4. ]Ins mpoOBEPKHU BBIIBHHYTHIX THMOTE3 HEOOXOAMMO MPOBECTH CIEAYIO-
e 3KCIEPUMEHTHI:

- IPU DKCIEPUMEHTAJbHBIX CTpeab0axXx He JOBOAUTH pblYar OO0 KpaWHEro
BEPXHETO MOJIOKECHHUS, 9TOOBI HCKYCCTBEHHO co31aTh pa3mep “a” (Puc. 60.);

- CPaBHHUTbH pe3yJIbTaThl NIPU CTpeiabOe U3 CUIBHO 3arpsA3HEHHOTO B MECTE
KOHTAaKTa MEepeBOJYMKA C pPblUaroM OPYXHs C pe3ylbTaTaMH NpPU CcTpelbde us
YUCTOTO, XOPOLIO CMa3aHHOTO OPYXKHUS;

- CPaBHUTh pe3yJNbTaThl CTPEJbOBl M3 HOBOTO W MPOLIEAIIETO HCHBITAHUS
Ha )XUBYUYECTh OPYXKUS.

B pesynbrare ncnelTaHUM, a Takxe aHanus3a, nposeaeHHoro M. S Creuknu-
HBIM, BBISICHUJIOCH, YTO MNPHUYMHOM MOBOpOTa NEpeBOJUYUKA OBITO M3MEHEHUE
reoOMeTpUHU KOHTAKTUPYIOLUX NOBEPXHOCTENW BCIEICTBUE UX M3HOCA.

YCTpaHe}me NMPpUYHUHBI HeHaJdeXHOH paﬁDTbl nmepeBoavukKa

[Tlepen KOHCTPYKTOpPOM BcTalla mpobieMa YCTpaHEHUS OTMEYEHHOTO He-
nocratka. Heob6xonumo Oblno pazpemuts ciaeayromee @II: mepeBoguuk H0JXKEH
KOHTaKTHpPOBAaTh C pbIYaroM 3aMeIJUTENsl, TaK KakK OH JOJKEH Pa3roHATh 3a-
MEJUIUTENIb Yepe3 pbhlyar, U He JOJKEeH KOHTaKTHUPOBAaTh, YTOOBl HE co3JaBajcs
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BpallalOIIMil MOMEHT, BBI3BIBAOLIMN NOBOPOT 3aMEIJIMTEINS M3 IOJIOXKECHUS A
AaBTOMAaTHUYECKON CTPENIbOBl B MOJOKEHHUE JJII ONUMHOUYHOU CTPEIbOBI.

[To knaccuduxkanuu TPU3 TII, conepxkameecs B 3ajaue, - 3TO COMPSIKEH-
HOE€ JAEHCTBUE, TO €CTh IOJE3HOE BO3AECHCTBUE INEPEBOJUYMKA Ha pblyar (s
pa3roHa 3aMeJJIMTEeNs]) COMPOBOXKIAETCS BPEAHBIM A€WCTBUEM pbluyara Ha mepe-
BOJYHMK (M3HOC MOBEPXHOCTH KOHTaKTa). [lyig pemeHus AaHHOTO Kjacca 3ajay B
TPU3 umeercs crangapt 1.1.7, xoTopslii chopmynupoBaH Tak. Ecam HYXHO
o0ecrneYyuTh MaKCUMalbHBIM pEXUM JEHCTBUS Ha BEIMECTBO (HA MEPEBOTYHUK
ISl pa3ToHa 4epe3 pblyar 3aMeJaJIUTeNs), a 3TO MO0 HEKOTOPHIM NMpUYMHAM (U3-
HOC NMOBEPXHOCTHU M HaApyLIEeHHUE €€ T'e€OMEeTpPUH) HEJAONMYCTHUMO, MaKCHUMaJbHOE
JeHCTBUE CleJYyeT COXpPaHUTh, HO HAallpaBUTh €ro Ha JAPYyroe BEIIEeCTBO, CBA3aH-
Hoe c mnepBbIM. Takum "BemecTBOM", CBA3aHHBIM C NEPEBONYMKOM SBISETCA
ToNbKo 3aTBOp. B koHcTpyknuu AIIC Tak M caeynaHo: Ha 3aTBOpPE BHINOJHEH
BBICTYI, pa3TOHAIOMIUN Yepe3 pbluar 3aMeAJUTENs NpHU TI000M peXUuMe CTpeib-
Obl, a MepeBONYUK TOJHKO OTpAaHMUYMBAET BEpPXHEE MOJOXKEHHUE phluara 3amMesn-
JUTENs Mpu OAUHOYHOU cTpensbe (Puc. 61).

1 - 3aTBOp; 2 — MEPEBOAYUK PEKUMOB
CTpenbObI (CKOIIECHHBIN IIMIIUHIP);

3 — oCbh; 4 — pbIYar 3aMeJIUTEIs;

5 — 3ameuTenp; 6 — npyKuHa; 7 —
BBICTYII 3aMEJJIUTENIS; 8 — CIyCKOBas TATa;
9 — BBICTYN 3aTBOpA.

Puc. 61 3ameqmurens mucronera AIIC

IIpoexTHupoBaHMe MarazmHa

[Ipu u3rortoBiaeHuu onbiTHOro ob6pazna AIIC BBIACHUIOCH, YTO €CIU B Ma-
razuHe Oosiee 14 maTpoHOB, TO BEPXHUN MAaTPOH HE MPUXKUMAETCS MOJTHOCTHIO K
3aru0aM MaraszumHa, €ro mepeiHssi 4acTh ONyL[€HAa BHHU3, YTO HCKJIKOYAIO HOP-
MaJbHOE JAOChlIaHUEe maTpoHa. [Ipu yBedWUYEeHUH YCUIHUS MOJXKATHS MPYXKUHBI
Mara3uHa 3TO SBJIEHHUE COXPAHSJIOCH. YTOJ HAaKJIOHA OCU PYKOSTKH K OCH KaHa-
Ja CTBOJIa COCTaBIAN 72 rpaayca.

[IlpyunHa BO3HMKHOBEHHUS MOMEHTa BBIABISAETCS B pe3yJbTaTe aHalu3a
NPUJIOKEHHBIX K matpoHam cuia (Puc. 62.). Ilepernoc cunsl npyxuasl F kK Bepx-
HEMY MaTpPOHY MPUBOJAMUT K BO3HUKHOBeHHIO MoMeHTa M=F*a , moa neiictBuem
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KOTOpOro nepecaHsad 4aCThb IMaTpOHa ONYCTUTCHA, AcCTIasd HCBO3MOXHBIM JOCKHIJIA-
HHE TaTpoHa.

F

Puc. 62

JAna npenorBpamieHus 3Toro spieHus, koropoe M.A. CteukuH Ha3bpIBaer
"onmpokuaAbIBaHUEM'" MAaTPOHOB, OH yBEJHUYHJ Yrojl MEXJAY OCbI0O KaHaja CTBOJA
U OChbI0 pyKoATKU ¢ 72 no 80 rpamycoB. OIHAKO 3TO SIBJE€HHE MOJHOCTHIO HE
UCUe3J10, a Jalibllle YBEJIWYUBATh YyTroJ HAaKJIOHA PYKOSITKHU OBIJIO HEIb3S MO 3p-
TOHOMHUYECKUM cooOpaxeHusM. BozHukia n3zobperarenbckas 3ajgaya: Kak mpe-
JOTBPAaTUTh "ONPOKUJbIBaHUE" MAaTPOHOB MPU HEU3MEHHOM YTIJjie HAaKJIOHA PYyKoO-
ATKH?

Ob6parumcs k AP1U3-85B.

1.1. TC nns mogauym mMaTpOHOB HA JUHMIO NOCBIJIAHUSA BKJIIOYAET: NATPOHBI,
nojaBaTellb, IPYKUHY MarasuHa, KOpnyc Mara3uHa.

TII-1. Ecam yron HakloHa PYKoATKku ManeHbkuu (70-80 rpamycoB), TO
CTpensiTh yn0OHO, HO HabJAaeTcd ONPOKUABIBAHUE NMAaTPOHA NMPH MOJIHOM Ma-
rasuHe, TaK Kak JUHUS AECHCTBUSA CUJIBI CO CTOPOHBI NPYXHUHBI HE NPOXOAUT Ue-
pe3 HUIXKHIOI NMOBEPXHOCTh BEPXHEr0 NaTpPOHA.

TII-2. Ecnu yroy HaklIoHAa pykKosTku Oonpmoi (80-90 rpagycoB), TO oI-
POKHIBIBAHHE MATPOHA HEe HaOIIO1aeTcsl, HO CTPEJNATh HEYJOOHO.

1.2. U3penune - BepXHUW MATPOH, HHCTPYMEHT - OTCYTCTBYIOIUN mOaIEp-
KUBATEIb.

1.4. Boibupaem TII-1, Tak Kak yBeJIMYUBATh yroj HaKJIOHA PYKOSTKU HEJb-
341

1.6. JlaHo: BepXHUU NAaTPOH U OTCYTCTBYIOIIUN MOALEPKUBATEID TaTPOHA.
KoHQIUKT: OTCyTCTBYIWOUIHHA NOANEpPKHUBATEIb HE NOINEPKHBACT IMEPEIHIOO
4acTh BEpXHEro natpoHa. Mkc-3n1eMeHT N0JKeH, coXpaHAs CINOCOOHOCTb OT-
CYTCTBYIOIIEro MOAJEPKHUBATENS HE YCIOXHATH CUCTEMY, NOJKEH HNONAECPKHU-
BaTh MEPEJHIOI YaCTh BEPXHEIro NaTpoHa.

2.1. OnepaTuBHas 30Ha - 30HAa KOHTAKTa MaTpPOHA C OTCYTCTBYIOLUM MO~
NEepKUBATEIEM.

2.2. OnepatuBHOE BpeMs — BpeMs, B TeueHHe kKoToporo cymectsyeT TC.

2.3. BeumecTBeHHO-MOJIEBbIE PECYPCHI
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HaumenoBanue wuctouyHu- | BemectBeH- IToneBbie IIpocTpaHCTBEHHBIE

Ka pecypcos HBIE

Hwuxe nexamue 2 matpo- | BemecTBo Kunetnueckas B3zaumHoe momoxe-

Ha, KOHTAKTHUPpYHOUIUC C MaTpoHOB OHCprusdg Inpu NOAb- HHUEC MAaTpPpOHOB

BEPXHHMM NAaTPOHOM eMe NaTPOHOB

IIpyxxuna nogaBaTens Crans [ToTenuunanpHas IIpocTtpanCcTBO
SHEPTHUS NPYKHUHEI BHYTPH HNPYXXUHBI

CreHKH Mara3uHa Crans leomeTpuueckas

dbopma

3.1. UKP-1. Ukc-31emMeHT, aOCOJNIIOTHO HE YCJIOXHSS cUCTeMY, oOecnedu-
BaeT NOJJEPKKY NepeaHEe 4acTH BEpXHEro NaTpoHa.

3.2. Ycunennas popmynupoBka UKP-1.

1. Huxe nexamue maTpoHbI, aOCOJNIIOTHO HE YCJIOXHASA cucTtemy, obecrme-
YUBAKOT MOAJNEPKKY INEpEeAHENH YaCTH BEPXHEro MaTpoHa.

2. Crenku mara3uHa, aOCOJIOTHO HE YCJOXHSS CHUCTEMY, 00€CMeYUuBaIOT
NOJNEPKKY NepeaHell yacTu BEpXHEro naTpoHa.

3. B3auMHOe MNoOJIOKEHHE HUXKHUX MNAaTPOHOB oOecmedyuBaeT MNOIAAEPKKY
nepeaHe 4acTH BEpXHEro nmarpoHa, aOCONIOTHO HE YCIOXHSIS CUCTEMY.

4. T'eomeTpuueckass ¢popMa CTEHOK Mara3mHa oOecHedYyWBaeT MOAJEPXKKY
nepeaHel 4acTH BEpXHEro naTpoHa, aOCOJIOTHO HE YCIOXKHSIS CUCTEMY.

3.3. ®u3uyeckue NPOTUBOPECUUS

1. Huxenexamue maTpoHbl JOJKHBI CO3/aBaTh 3a30p MEXJIY CBOUMHM Iie-
PEAHMMHU 4YacCTSAMHU M NEpPEIHEN YAaCTbIO BEPXHEro NMaTpOHA U HE JOJIKHBI 3TOTrO
JeJlaTh, TaK KaK Mpy>XUHa MOJXXKUMAET BCE€ NAaTPOHBI IPYT K IAPYTY.

2. CTeHKHM Mara3umHa JOJIKHBI INPUXXKUMaTh INEPEJHIO YacTh BEPXHEro ma-
TpOHa K 3arubaM Mara3uHa U He JOJDKHBI NPUKUMATh, TaK KaK HOPMaJb K CTEH-
K€ MarasvHa MeprHeHAUKYJIspHa K HallPaBJICHUIO MPHXKATHUS.

3. B3auMHOe MOJOXKEHHUE HUXHUX MATPOHOB JOJIKHO NPHUKUMATh MEpeJ-
HIOI0 4acTh BEPXHEro maTpoHa K 3aru0aM Mara3smHa, U He MOXET 3TO CJeJaTh
IpU CYIIECTBYIOIIEM B3aMMHOM PacHOJ0XEHUHU NaTPOHOB.

4.1. MonenupoBaHue MajleHbKUMHU denoBeukaMu. Ha pucynkax 63-65 mno-
Ka3aHbl N1€HCTBUSA MaJIEHbKHUX YEJIOBEYKOB AJS MNOJAEP)KAaHUSA BEPXHETO NMaTpoHa
npu pa3pemeHun GU3n4YecKux npotuBopeunii 1 - 3.

Nutepnperanus qedcTBUH MaJl€HbKUX YEJIOBEUYKOB.

Pasmep "a" (Puc.64) marasuHa gokeH OBITh MEHBIIE AJUHBI MaTPOHA,
pasmep "0" nmomkeH OBITH paBEeH AJHMHE MaTpOHA, TOrJAa BEPXHUH MAaTPOH Te-
pPEAHUM CBOUM TOPLOM OyAeT OMUPAThCS HA NEPEJHIO CTEHKY Mara3mHa U He
"onmpokuHeTcsa". Takoil BapuaHT peUICHHUS 3TOW 3alayd peaJM30BaH B OJAHOPA-
HOM Maras3uHe nuctoinera "[lapabennym".

Heo6xonumo "mepecTpouTh" MOJOXKEHHUE MEpPEeJHUX YacTeld MaTpOHOB Kak
NoKa3aHO Ha puUcyHKe 65. J[nsg 3Toro B pealbHONM KOHCTPYKIHMH HEOOXOJUMO
c/lenaTh BBIIITAMIOBKM Ha OOKOBBIX NMOBEPXHOCTAX Mara3uHa B €ro BEepXHEH
nepeaHe yacTtu. DTo pemeHue ObIJIO peann3oBaHo B mTaTHOM MaraszuHe AIIC.
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Puc. 65.

IIpenorBpamenue "ABOWHOrO nocbijaanus"

B mpouecce ucnbITaHUM BBISICHUIOCH, UTO IPHU yJIape 3aTBopa B KpaWHEM
nepeJHEM IMOJIOKEHUU NMPOUCXOAUIN 3a7epkKKu, HazpiBaemble M., Creukunsim
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"nBOoWHBIM nochkimanueM'". OCMOTpP NMUCTOJETA MOCJe TaKOW 3aJepKKU MoKaszal,
4YTO OJMH NAaTPOH YK€ HAaXOJMUTCA B MaTPOHHHUKE, a 3aTBOP NBITAETCsS AOCHIIATH
BTOPOM MaTpoOH.

O4YeBUAHO, YTO MEPBBIM MATPOH AOCHIJIAETCS CAMOCTOSITENbHO 0€3 MOMOIIH
3aTBOpa.

IlepeBenem uccaen0BaTENbCKYO 3a7a4y BBIICHCHHS NPUYUHBI 3TOTO B U30-
Operatenbckylo 3anady. Kakum obpa3zom oOecrnmeduTh cCaMONpPOU3BOJIBHOE J0-
ChlJlaHUE maTpoHa?

C Touku 3peHUs OAHOTO U3 pasznenoB TPU3 - BemodabHOTro aHanu3a UMEET-
CsA HEMOJHBIM BEMOJIb, COCTOSIMIMN U3 ABYX BemecTB. [lepBoe BemecTBO - TOCHI-
JaeMblii MaTpOH, BTOPOE BEUIECTBO - HaNpaBJsAIOIIME NOBEPXHOCTU (MarasuHa,
paMKH, HaTPOHHMKA), C KOTOPBIMU KOHTAaKTHpPYeT AochliaeMblii maTtpoH. O0pa-
TuMcs K ctangapty l.1.1., koTopblil rmacut: eciu gaH 0o0OBEKT, MJIOXO MOAJAl0-
MIUKACSA HYXHBIM U3MEHEHHUSIM, U YCIOBHA 3aJa4d HE CONEpPKAT OTPAaHUYECHHUS HE
BBEJCHHME BCIIECTB M NOJEN, 3a7ady peIIal0T CUHTE30M BEIMOJIA, BBOJS HENOC-
TAIOUIME PJIEMEHTHI.

B HemonmHOM Bemojie HEJAOCTAET MOJsI, KOTOpOEe OBl MepeMemano Jochiaae-
MbIH aTpoH. OCOOEHHOCTHIO pEIIeHMs MCCIeq0BaTEeIbCKUX 3a7ay sABIAETCS TO,
YTO HE0OXO0AMMOE HaM IoJie HaJo HalWTH B yxe cymecTBytomeil cucteme. [lome
JNOJKHO SIBISTHCS BHYTPEHHHM PECYypCOM CHUCTEMBI. DTHUM IMOJEM MOXET OBITh
TOJBKO KHUHETHYECKass JHEeprus JABUXKYILIErocs 3aTBOpa, OJHAKO IMOKAa HESACHO
KaK OHO MOXET JOCBUIATh NATPOH, BEIb 3aTBOP HE JOJKEH KOHTAKTHUPOBATH C
JOCBHIJIAEMBIM IATPOHOM.

O6patumcs k APU3-85B.

1.1. TC ans goceulaHWs MaTpoHA BKJIIOYAeT B cebds: MaTpoOH, HAaNpaBIsIO-
nue MarasuHa, NIaTPOHHUK, 3aTBOP.

TII-1. Ecam 3aTBOp KOHTAaKTUPYET C MAaTPOHOM JJs €ro HMepeMeleHUs B
NaTPOHHUK, TO JBOWHOTIO JOCHIJIAHUS HE NPOUCXOAHUT.

TII-2. Ecau 3aTBOp HE KOHTAKTUPYET C MATPOHOM ISl €r0 MEPEMELIEHUS B
NaTPOHHUK, TO NIPOUCXOAUT ABOMHOE AOCHIJTaHUE.

1.2. U3penue - maTpoH, UHCTPYMEHT - 3aTBOP.

1.4. BeiOupaem TII-2.

1.6. Konduukryroomas mapa: HIaTpoH U HE KOHTAKTUPYIOIUI ¢ HUM 3aTBOP.
He xoHTakTHUpyIOMmHUH 3aTBOP JOJKEH 00eCHEYUTh JOCBHIIaHUE MAaTPOHA, HO HE
MOXET 3TOT0 CAeNaTh M3-3a OTCYTCTBUS KOHTakTa. MKc-3leMeHT A0JkeH obec-
NEYUTh CUJIOBYIO CBA3b MEXAY AOCBHIJIAEMbIM NATPOHOM U 3aTBOPOM.

2.1. OneparuBHas 30Ha. IIpocTpaHCTBO MEXay NaTPOHOM U 3aTBOPOM.

2.2. OneparuBHoe BpeMs. BpeMs oT cxonxa 3aTBopa ¢ maTpoHa, HaxoJsIe-
rocs B Mara3vHe J0 HayaJjla JOCBIJJaHHUS BTOPOTO MaTpoHa.

2.3. BemecTBEHHO-TIOJIEBBIE PECYPCHI.

HaumenoBanue uctouHuka pe- | BeumectBeHHBIE IloneBrie

cypca

3aTtBop Crans Kunernyeckas sHeprus oT-
Jla4yu 3aTBOpa

I[Tatpon MaTepuansl naTpoHa

BIIP cpensi. Marasun Cranp Kunernueckass sHepruss oT-

Jadu IMHUCTOJIETA

3.1. UKP-1. Hxkc-snemeHT, aOCOJTIOTHO HE H3MEHAS CHUCTEMY, AOJIKECH
oOecneunBaTh JOCHIIaHME MAaTpPOHA MPH OTCYTCTBUU KOHTAaKTa 3aTBOpa C ma-
TPOHOM.
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3.2. Ycunennsie UKP-1:

1. Kunernueckass sHeprus JABMKEHHsS 3aTBOpa oOeclnedyMBaeT JOCHUIAHUE
NaTpoOHa NPHU OTCYTCTBUM KOHTAKTa 3aTBOpPA U MAaTPOHA.

2. KuneTnueckas 2Heprus OTJauu MHUCToNeTa oOecmedyWBaeT JOCHIIAHUE
naTpoHa NPHU OTCYTCTBUM KOHTAKTa 3aTBOpA U MaTpOHA.

3.3. ®uszndyeckue NPpOTUBOPEUHS:

1. 3aTBOp B TE€yeHHE ONEPATHUBHOTO BPEMEHHU JOJIKEH KOHTAKTHUPOBATh C
nNaTpoHOM, 4TOOBl mepegaTbh €My KHHETHYECKYI0 SHEpPruio, HEoOXOOUMYI0 IJid
JOCBIJTaHUS M HE JOJI)KEH KOHTAaKTUPOBATh C MAaTPOHOM, T.K. 3TO MPOUCXOAUT B
JNEWCTBUTEIBHOCTH.

2. Pamka mucrosieTa AOJIKHaA JABUraThcs ¢ OONBIIMM YCKOpPEHUEM Haszaju,
4yTOOBl 00€cnmedYuTh JOChIIaHME MaTpOHA U HE MOJXKET ATOTO0 JeslaTh, T.K. BBI-
cTpen yxe mpomien. bonee Toro, B mucTroleTax coO CBOOOIHBIM 3aTBOPOM Ha
paMKy nepenaeTrcs TOJIbKO yCHIHME CO CTOPOHBI BO3BPATHOW NPY)KHUHBI, a TaKXKe
yJaap 3aTBOpa B 3aJJHEM IOJIOKEHUHU.

4.3. 1. UtoOBl 0o0ecneyuTh NMEpPEeMEUICHHE MAaTPOHA 3aTBOP MOJIKCH Iepe-
JaTh €My YacTh KUHETHYECKOW DHEPTHUHM UYepe3 KaKOW-TMOO0 MPOMEKYTOUYHBIH
3JE€MEHT, KOHTAKTUPYIOWUNA KaK ¢ 3aTBOPOM, TaK U ¢ matpoHoM. [Ipu 3Tom 3TOT
3IIEMEHT JOJIKEH yXXKe€ MPUCYTCTBOBATh B KOHCTPYKLHUH, T.€. OH JOJIKEH OBITH
B3SIT U3 BEIIECTBEHHBIX pecypcoB. TaKMMHU 3JIIEMEHTaMHU SIBIAIOTCA paMKa IHC-
TOJIETa U Maras3uH.

2. UtoOBl paMKa MUCTOJETa ABHUranxach ¢ OONBIIHNM yCKOPEHHEM MPHU OT-
CYTCTBUM BHEIIHUX CHUJ, ACUCTBYIOIIUX HA MUCTOJET, OHA JOJI)KHA B3aUMOJIEH-
CTBOBATh C KAKOW-JIMOO APYTrod 4aCThIO CUCTEMBbI. DTOU YACTHIO CUCTEMBI SBJIS-
€TCs 3aTBOp, @ B3aMMOJEHWCTBHUEM - yJaap 3aTBOpa B KpalHEM 3aJHEM HOJIOXKE-
HUU O paMKYy.

Takum oOpaszom, nBa Bapuanta @Il mpuBenu K OJHOMY U TOMY K€ peuie-
Huto. Tenepp Mbl MOXEM OOBSICHUTH "JABOWHOE AochlIaHME" maTpoHOB. Tak Kak
B MHUCTOJETE UCHOJb30BAH OTHOCUTENBHO TSKEIBIM 3aTBOP, TO NPHU €ro yaape B
KpailHeM 3aJHEM MOJIO)KEHUU paMKa MUCTOJEeTa MTHOBEHHO (YCKOPEHHUS OYEHb
BEJIUKHU) TNMPHOOpPETaeT HEKOTOPYI CKOpOCTh. BepxHuil maTtpoH B MarasuHe
CTPEMUTCS MO HHEPLUUHU OCTAThCS HAa MECTE, T.€. BO3HHKAET OTHOCHUTEJIBbHOE
JBUKEHUE NAaTpPOHAa M paMKHU NHUCTOJETA, B pe3yJabTaTe KOTOPOrO MPOHUCXOJHUT
WHEPIHUOHHOE NOoChllaHue narpoHa. [Ipu nmpuxone 3aTBopa B MOJOKEHUE, COOT-
BETCTBYIOIE€E Hayajly JOCHIJTaHUS, OH MOJXBAaThIBA€T M3 Mara3mHa CJIEAYIOMUN
NaTPOH U CTPEMUTCS NOCJIAaTh €ro B MNaTpOHHUK. Bo3HUKaeT siBIeHHUE "IBOUHOTO
nocelIIaHus".

7.4. Tax Kak peumieHHas 3ajJada MojJydyeHa U3 UCCIEIOBATEIhCKOM, HEOOXO-
JUMO YyKa3aThb J3KCHEPUMEHTHl AJiA MOATBEPKIACHHUS 3TOU TUNOTE3bl. SIBIeHHE
JBOWHOTO NOCHITaHUS HEe OyAeT MPOUCXOJHUTH, €CIIU:

- CTPENSATh U3 KECTKO 3aKPEIJIEHHOTO OpPYXHUS;

- obecrmeuyuTh yjaap 3aTBopa B KpalHeM 3aJHEM IOJIO)KEHUHU HE B paMKy
MUCTOJIETA, @ B JKECTKYIO Mperpaay, He CBSI3aHHYIO C NUCTOJETOM.

ITocne BeisicHeHus npuuuHbl nepea M.S. CreukuHbIM BcTajsa 3ajadya ycT-
PaHUTH ATO SBJEHUE NPU MUHUMAJIbHBIX U3MEHEHUSIX B KOHCTPYKIUU MUCTOJIE-
Ta.

C TOYKM 3peHUus BEMOJHbHOTO aHaiau3a 3amavya GopMyJIUpyeTcsS Tak: AaHO
BEILIECTBO (MAaTpOH) M BPEIHO JAE€HCTBYIOIIEe Mmoje (moje CUJI UHEpPUUHU, AeHCT-
BYIOIIMX Ha MaTpoH). DTo HenoJHbIH BenoJsb. [lo cranpapry 1.3.3. noctpoliku
BEIOJIsI HEOOXOJAMMO BBECTH BEIIECTBO, "OTTATruUBamImiee" BpeaHOE IeHCTBUE
nons Ha cebOsa. Jlamee mo crangapty 1.1.4. pekoMeHayeTCs MCMOJb30BaTh B Ka-
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YecTBE€ BTOPOrO BEIIECTBAa BHEUIHIOI cpeay. B paccmarpuBaemom ciydae - 3TO
KOpPIyC Mara3mHa, TOYHEE €ro 4acTh, KOHTAKTUPYIOIasi C BEPXHUM MATPOHOM.

Ob6patumcs k ocHoBHBIM 1maram APMN3-85-B.

1.1. Texnuueckasa cucrtema, NpeJHa3Ha4Ye€HHasA AJIA NIPEeJOTBpAllEHUs UHED-
LUOHHOTIO JOCHIJIAHUS MNAaTPOHA B MATPOHHUK BKJIIOYAaeT Mara3suH, NaTpoOH.

TII-1. Ecam kKopmyc Mara3uHa MNpEensTCTBYET JIBHKEHHIO IAaTpPOHA, TO
UHEPLUHUOHHOTO JOCBHIJIAHUS HE MPOUCXOIUT, HO TaKXe He OyJAeT NPOUCXOAUTH U
LITaTHOTO JOCHIJIAHUS 3aTBOPOM.

TII-2. Ecau kxopmyc Mara3vMHa He NpPENsTCTBYET ABMIKEHHMIO MAaTpPpOHA, TO
NPOUCXOAUT MITAaTHOE JOCHhIJIaHME MAaTpPOHA 3aTBOPOM, HO MPOUCXOIUT U UHEP-
HUOHHOE JOCBIJIaHHE.

1.2. U3nenue - maTpoH, HHCTPYMEHT - KOpOYyC Mara3mHa, Tak Kak OH KOH-
TaKTUPYET C NAaTPOHOM 0 Hayaljla npolecca JOCBhIIaHUS.

1.4. BeiObupaem TII-1.

1.6. KondnukTtHasa nmapa - maTpoH, kopnyc marasuna. Kopnyc mara3uHa He
JNOJKEH NPENATCTBOBATh HOPMaJbHOMY JOCBIJIAHHUIO MAaTpOHA 3aTBOPOM MU J0OJ-
XKEH MPENsITCTBOBATh HHEPLUUOHHOMY JOCHIJIAHUIO.

HNkc-371€eMEHT - JOJKEH COXPAaHUTh BO3MOXHOCTb JOCBUIAHUS IAaTPOHA 3a-
TBOPOM U NPEJOTBPATUTh HHEPLUUOHHOE JOCHIJIIAHUE.

2.1. OnepaTtuBHasg 30Ha. 30HAa KOHTakKTa CcO CTeHKaMu Mara3uHa. llpo-
CTPAHCTBO HEpPEJ] NO0CHIIAEMbIM IaTPOHOM.

2.2. OnepaTuBHOE BpeMs - BpeMs OT €XOJa 3aTBOpa C BEPXHEro MmaTpoHa B
Mara3vHe IpU OTKaTe A0 Hayaja JOChIJaHUS MaTpoHa 3aTBOPOM.

2.3. BemecTBEHHO-TIOJIEBBIE PECYPCHI.

HaumenoBa- | BemecTBeH- [ToneBrie [IpocTpaHcTBEHHBIE CuctemMHBIC
HHUE HOCHUTC- HBIC
Js pecypca
Kopnyc wma- | crans KUHETUYeCcKas reoMeTpusi CTEHOK | cujla  TpEeHHS
razuHa SHEpPTUsS ABHKEHUS | MarasmHa MEXJAy TMaTpo-
mocine ypmapa 3a- HOM " 3aruba-
TBOpa O paMKy MU MarasuHa
ITatpon MaTepualbl
narpoHa
Buemnecuc-
TEMHBIC
[Ipyxuna CTaJb cuia MOKATH A
MarasmHa BEpPXHEro IMmaTpoHa
K 3arubaM Marasu-
Ha
3aTBOp cTanb KUHETUYEeCKas reoMeTpus 3aTBopa
DHEPTHUS ABMIKCHUS

3.1. UKP-1: ukc-snemMeHT, aOCOJNIOTHO HE YCIOXHSIS CHUCTEMY, YCTPaHIET
OTHOCHTEJbHOE MEepeMEelleHHe NaTpOHa U Mara3nuHa B T€YEHHUE BPEMEHH coyja-
peHHUs 3aTBOpa ¢ paMKOW MUCTOJIETA, COXPaHsAsL CIOCOOHOCTh 3aTBOPA JOCHIIATH
HaTpoOH.

3.2. Ycunennas ¢opmynupoBka MKP-1.

. Cm. m.3.1.

2. T'eomeTpus CTEHOK Mara3uHa YCTpaHsET MepeMel[eHHe MaTpoHa OTHO-
CUTEJIbHO MarazmHa BO BpeMs yjaapa 3aTBOpa B KpallHEeM 3aJHEM MOJOXEHHUH,
HC NpCHATCTBYSA OOCBIJIAHHUIO MATPOHA 3aTBOPOM.
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3. Cuna TpeHUd MEXJy MaTpoOHOM M 3aru0aMu Mara3uHa, BEJHMYHUHA KOTO-
poii ompenenseTcs NPyXXKMHOW Mara3uHa, yCTpaHseT MepeMelleHue naTpoHa oOT-
HOCHUTEJbHO Mara3wHa NpHU yJape 3aTBopa B KpallHeM 3aJHEM MOJOXEHHH, HE
NPEnsiTCTBYS NOCBHIJIAHUIO MAaTPOHA 3aTBOPOM.

4. Kunetrnueckass »HEpPrus JBHXKEHUS 3aTBOpa YyCTpaHsAET MepeMelleHUuEe
naTpoHa OTHOCHUTEJIbHO Mara3vHa MpU yJaape 3aTBopa B KpaliHEeM 3aJlHEM IOJIO-
JKEHHUH, HE MPEMSITCTBYS NOCHIIAHUIO MAaTPOHA 3aTBOPOM.

5. 3aTBOp yCTpaHsET NMepeMeleHue NaTpoHa OTHOCUTENbHO Mara3mHa Mnpu
yaape B KpallHeM MepeaHEeM IMOJOXEHUU, HE NMPENIATCTBYS AOCBUIAHUIO MaTPOHA
3aTBOPOM.

3.4. ®u3uyeckue NPOTUBOPECUUS

1. [IpocTpaHcTBO mepea MaTpPOHOM B TEUEHUE BPEMEHHU yJapa 3aTBopa HeE
JOJKHO OBITH CBOOOJAHO, UTOOBI NPEAOTBPATUTH NEpEeMEUIeHUE MaTpoHa OTHO-
CUTEJbHO Mara3vHa U JOJKHO OBITH CBOOOJHO, UTOOB 00ECHEYUTHh JAOCHIJIAaHUE
naTpoHa 3aTBOPOM.

2. CteHka Mara3uHa JOJ)KHAa UMETh BBICTYH, 4YTOOB IMpeJoTBpamaTh mnepe-
MEUIEHUE MaTpPOHAa OTHOCHUTEJIbHO Mara3vuHa BIEpEJ U HE JO0JI)KHA HUMETb BBI-
CTYII, YTOOBI HE MPENATCTBOBATH JOCHIJIAHUIO TATPOHA 3aTBOPOM.

3. Cuna TpeHHs MeXAy MaTPOHOM MU 3arubaMu Mara3uHa JIO0JIKHa OBITh
O0onpmiasi, 4TOOBl MPEMATCTBOBATH MEPEMEUIEHUIO MAaTPOHA OTHOCUTENBHO Mara-
3WHa TpPU yJaape 3aTBopa B KpaiHeM 3aJHEM MOJIOXXEHUH, U HE JOJKHA OBIThH
O6oapmas, 4ToOBl 3aTBOP MOT J0CJIAaTh MAaTPOH.

4. 3aTBOp JOJI)KEH UMETh BBICTYI, KOTOPHIH OrpaHUYUBAET MEPEMEUICHUE
naTpoHa BIepeJ B MOMEHT yJapa 3aTBOpa B KpaliHEeM 3aJHEM MOJOXEHHUH, U HE
JIOJIKEH €TI0 UMETh AJIE HOPMAJIbHOTO JOCHIJIAHUS.

4.1. MonenupoBaHue MaJeHbKUMH Y€JIOBEUKAMHU.

1. JeiicTBuSs 4eJIOBEYKOB BO BpeMs ynapa 3aTtBopa (Puc. 66.).

TexHuueckas peaju3anus ACUCTBHUS YEJIOBEYKOB MOKa3aHa Ha PUCYHKe 67.
B MomeHT ynapa 3aTBOpa B KpailHeM 3aJHEM NOJOXEHHHU OH, CBOUM BBICTYINOM
2 BO3J€MCTBYET Ha NOANPYXHUHEHHBIH cTepkeHb 3 . CrepxeHb 3 ynapser 1o
naTpoHy, NpHUjaBas eMy CKOPOCTb, paBHYI CKOPOCTH 3aTBopa. TeM caMbIM IO-
cle yJapa 3aTBopa B KpaillHeM 3aJHEM IMOJIOKEHUHU CKOPOCTH JIBUKEHHS Hazaj
BEPXHET0 MaTpoHa Ja)Xe HEeCKOJbKO OOJblIe CKOPOCTU ABUKEHHS Hazal paMKu
nucronera. JIBoMHOE JOCBIJIaHWE NPEAOTBPALIEHO.

4.3. [IpuMeHeHuEe CMECU PECYPCOB.

3aru0bpl Mara3vuHa UMEIOT BBHIMITAMIOBKU MOJ MPOTOYKY THJIB3Bl (COTITACHO
n. 3.4.2), noka3aHHble Ha pUCyHKe 68, 4yTOOB "yBEIUYHUTHh CHIY TPECHUA" MEXKAY
naTpoHaMu U 3arubamu Mmara3uHa (cormacHo m. 3.4.3).

95

Puc. 66.
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1 — cTBOM; 2 - BBICTYII 3aTBOpPA; 3 — CTEPKEHb; 4 — IPYKMHA;
5 — paMmka nucroinera; 6 — Mara3uH.

Puc. 67.

A

BoimrammoBka
MO NPOTOYKY

TUMTRART
Puc. 68.

1. Takoe pemenue 6b1s10 monyueno U.S. CreukunwiMm. [lpu ynape 3aTBOpa
B KpaliHEM 3aJHEM MOJOXEHUM BBHICTYINHl Ha 3arn0ax Mara3mHa NPEJAOTBPAMAIOT
MHEPLUUOHHOE JAOChiIaHue maTtpoHa. [Ipu nocelniaHuu 3aTBOPOM OH HMMEET JOC-
TAaTOYHOE KOJHUYECTBO KMHETUUYECKON IHEPTUU, YTOOBI BhXKATh NAaTPOH BHU3 H3-
3a BBICTylla U JOCJHATh €TrO0.

2. HemocpencTBeHHO 10 yaapa 3aTBOpa B KpallHEM 3aJHEM MOJIOKEHHUH OH
CBOUM BBICTYNOM " MpHTamjiuBaeT" BEpXHUH MaTPOH B Mara3uH TakK, YTOOBI MO-
clie yaapa BEpXHUU MaTpPOH, ABUTasch MO MHEPUUU BIEpe] OTHOCUTEIbHO Mara-
3MHa, ynepcs B ero nepeaHow creHky (Puc. 69.).

V,

v

<

Puc. 69.
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N3 cpaBHeHHS NpeACTaBICHHBIX BapUaHTOB BHUAHO, 4TO pemeHus M.S.
CreukuHa TpeOYIT MHHHUMAJIbHBIX A0pPaboTOK mucrtoietra. Takas mopaboTka
MarasmHa OblJIa cAelaHa U MOJABEPrHYTa HCHObITaHUSAM. [IpU HCHBITAHUSX BHIsSIC-
HUJOCH, UTO SIBJIEHHWE JIBOWHOTO JTOCHIJTAaHUS MAaTPOHOB HE TOJBKO HE HCYE3JO,
HO CTajo MOSBIATHCA Yalle.

[Ipn aHanu3e NpUYMHBI 3TOT0 BBISICHUJIACH Clenylomas kapTuHa. Bo Bpems
yaapa 3aTBOpa B KpailHEM 3aJHEM IMOJIOKEHUHU HA BEPXHUU MATPOH CO CTOPOHBI
BHINITAMIIOBOK Ha 3arubax marasmna neiictsyet cuna F (Puc. 68), Tak xak mara-
3MH HAaYMHAET BHUraThCs Ha3aJ COBMECTHO ¢ paMkKoi mucrtosuera. [log geictBu-
€M 3TOW CHJIBl BEPXHHUI MaTpOH OMycCKaeTcs BHU3, cOOOmas HUXKHHUM IaTpOHAM
CKOPOCTh, TaK € HampaBJICHHYI BHU3. BepXHHUI maTpoH BBHIXOAUT HU3-MOJ BBI-
NITAMIOBOK Ha 3arubax maraszuHa. [Ipwm 3TOM HHXKXHHE TMATPOHBI, JBUXKYIIHECS
BHU3, YK€ HE MOJXKUMAIOT BEpXHUI maTpoH K 3arubam mara3uHa. BepxHuil na-
TPOH «IOBHUCAET B BO3AYyXE», IPH 3TOM paMKa C Mara3uHOM NPOJOJIXKAKT JABU-
raloTcs Ha3ajJ, B pe3yjbTaTe 4ero MHEPIUOHHOE JOChIJaHME MaTpOHA CTajlo Ha-
OnmonaThCcsl BCerga mocje MepBOTO ke BeicTpena. HexemnartenbHbIH 2P PEKT ycH-
JIUIICH.

OObIYHO B aHAJOTHYHBIX CJy4YasX MepeJ KOHCTPYKTOPOM Bcerjga BCTaeT
BOMPOC MJU OTKa3aThCs NU OT U30paHHOTO BapuUaHTa PEIICHUs, UJIU MONBITATh-
csl KakUM-JIn60 0O6pa3oM ero MOJAEPHUZUPOBATh.

N.A. Cteukun Hamen OJecTsAEEe pelIeHUE, JUIb YYThb-4yTh U3MEHUB Ipe-
OBIIYIIMI BApUAHT KOHCTPYKIUH.

HenpenBuaeHHBIM BpEAHBIM SIBICHUEM NPU HAJIUYUH BBHICTYIOB Ha 3arubax
MarasmHa OBIIO TO, YTO MPHU yAape 3aTBOpa HHKHUE MATPOHBI HE MOJKUMANU
BepXHHM K 3arubamM mara3mHa, U McUe3aja cuja TPEHHUS MEXKIYy HUMH, KOTOopas
TOpPMO3MJIa BEPXHHUU MmaTpoH. Pemum 3agady mo yCcTpaHEHHIO 3TOrO BPEIHOTO
apienus no APN3-85 B.

BoT 3anuch OCHOBHBIX IIArOB.

1.1. Texuuueckas cuctema, AJis OCTAHOBKHU MaTpOHA B Mara3mHe BKJIIOYAET
B ceOsi: maTpoH, MPYyXHUHY MarasumHa, 3aru0bl Mara3uwHa, BBINITAMIOBKU Ha 3a-
rubax MarasuHa.

TII-1. Ecnu BeIITAaMNOBKM Ha 3arubax mMara3uHa UMEIOTCS, TO OHHU 3ama-
JAl0T B MPOTOYKY THUIB3bl BEPXHETrO MaTpoHa U NPENITCTBYIOT JBUXKEHUIO Ma-
TpOHa BIEpEJ NPH MHEPIHUOHHOM nochkinanuu. Ho mpu ynmape 3arBopa BhIIITaAM-
NOBKH OTKHMMAOT MaTPOHBI BHU3, U NMPYXHHA Mara3uHa He NOJXUMaeT BEPXHUU
naTpoH K 3aru0am mMarasuHa, 4ToObl BO3HHUKAIOIIAsl CUJIa TPEHHUS MPENATCTBOBA-
7a OBl MHEPUMOHHOMY JOCBHITAHHUIO MAaTPOHA.

TII-2. Ecnau BHIITAMOOBOK Ha 3arubax mMara3mHa HET, TO OHH HE OTKHMa-
I0T MaTPOHBI BHU3 IPHM yJdape M NPYKHWHA Mara3uHa NPUKHMAEeT BEPXHHUHU ma-
TpOH K 3aru0amM Mara3mHa, co3JgaBas CUJY TpPEeHUsS MexaAy HuMu. Ho orcyrcr-
BYIOIIME BBIIITAMIOBKM HE€ NPENSITCTBYIOT ABUXEHHIO MNaTpoOHA BIEpe] MpHU
WHEPIMOHHOM JOCHIIIAHHH.

1.2. U3penue - maTtpod. MHCTPpYMEHT - BBRIITAMIOBKY Ha 3arub0ax marasu-
Ha.

1.4. Beibupaewm TII-1.

1.6. /lano: maTpoH M BHIIMITAMIIOBKH 3aru00B Mara3uHa. BeimTaMmoOBKH Ma-
ra3uHa cnocoOCTBYIOT MPEIOTBpPAIICHUI0O MHEPLUUOHHOTO AOCHITAaHHUS MaTpoHAa,
HO OTXHMMAIOT MpPHU yJIape marpoH BHU3. MKC-37eMEHT NO0JI)KE€H NPeJOTBPaTUTh
OT)XMMAaHHE BBICTyNaMHu 3arub0B MaTpoHa BHHU3.
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2.1. OnepaTuBHas 30Ha - 30Ha KOHTAaKTa MmaTpoHa ¢ 3arubamMu MarasuHa U
BHIIITAMIOBKAaMHU Ha 3arubax marasuHa.

2.2. OnepaTuBHOE BpeMs. Bpems koHpIuKTa - BpeMs yaapa, BpeMs moclie
KOH(IMKTa - BpeMs OT KOHIIAa yJapa 10 HayaJjla JOChlJaHUs MaTPOHA.

2.3. BemecTBeHHO-TIOJIEBbIE PECYPCHI.

HaumeHoBaHue HO- BemecTBeHHBIE IMoaeBbie
CHTEJH pecypcoB
3arubsl MarazuHa CTaJIb CHIIBIl YOPYTOCTH
[Tatpon MaTepuajdbl Ia- | MoJie CKOPOCTEH OTHOCHUTEJNbHO Mara3uHa
TpOHa mocJjie yaapa 3aTtBopa

3.1. Ukc-31eMeHT, aOCONIOTHO HE yCIIOXHSASA CUCTEMY M HE BBI3BIBAS BpeEJ-
HBIX SIBJEHHH, YCTPaHsAET B T€UEHUE BPEMEHHU yJapa OTKaTHE BBHIIITAMIOBKAMHU
3arm00B Mara3mHa maTpoHa OT 3aru00B Mara3mHa, COXpaHssl CaMU BBIIITAMIIOB-
K1 3aru00B Mara3uHa.

3.2. 1. Cunpl ynpyrocTu CTE€HOK Mara3mHa YCTPaHSIOT OT)KAaTHE BBIIITAM-
noBkamMu (3aru0oB MaraszwHa) maTpoHa OT 3aru0OB MaraswHa, COXpaHSsS caMu
BBINITAMIOBKHU 3aru00B MarasuHa.

3.2. 2. JIBuKeHHUE NaTpOHA NOCJIE yAapa yCTPAHSET OT)KATHE BBIIITAMIOB-
KaMu 3aru0oB Mara3uHa maTpoHa OT 3aru0oB, COXpaHsAs TOPMOJXKEHHUE NaTpoHa
BHIIITAMIOBKAMU Mara3uHa.

3.3. BeimtaMnoBKku 3aru0o0B Mara3mHa B T€UYEHHUE ONEPATUBHOTO BPEMEHH
JOJKHBI OBITH, YTOOBI TOPMO3HUTH (PUKCHUPOBATH) MATPOH NPU HHEPIUOHHOM
JOCBIIAHUM U HE JOJDKHBI OBITh, 4YTOOBI HE OT)XMMAaTh MAaTPOHBI BHU3 BO BpeMs
yJaapa 3aTBOpa B KpailHEM 3aJHEM IOJIOKEHUHU.

5.3. ®usuuyeckoe NMPOTUBOPEUHE pa3pelIaeTcs pa3leJIeHUEM MPOTUBOPEUH-
BbIX CBOMCTB BO BPEMEHH.

BrimramMmnoBok 3aru6oB Mara3mHa He JOJKHO OBITh BO BpeMs yJnapa 3a-
TBOpa, 4YTOOBl HEe yTalIMBAaTh MAaTPOH BHHU3 M OHU JOJIKHBI OBITH MOCJE ynaapa,
4yTO0OBl (PUKCHpPOBATHh BEPXHUW MaTPOH, HNpeJoTBpallas MHEPLUUOHHOE JOChIa-
Hue. Takoe pelmieHue mpeanojaraeT Hajluuyue MOJBUXKHBIX BBIIITAMIOBOK 3aru-
00B MarasuHa, T.€. HaJO BBOJIUTHh KaKOW-HUOYAb MEXaHU3M, MPUBOAALUIUN UX B
nBmwxkeHue. OQHAKO, MCHOJB3YsS BHYTPUCHUCTEMHBIM pecypc - MOJe CKOPOCTH
NaTpoHa NPU MHEPLHHMOHHOM JOCHIJIAHWU, MOXXHO pealu30BaTh pa3jejeHUEe Mpo-
TUBOPEUYHUBHIX CBOWCTB BO BPEMEHHU C MOMOUIbIO pa3JeieHUus MPOTUBOPEUUBHIX
CBOMCTB B mpocTpaHcTBe. s 3TOro HE0OOXOAMMO CMECTUTh BHIIITAMIOBKH 3a-
ruboB Mara3uHa BOepea OTHOCUTenbHO Marasuna (Puc. 70. a).

Puc. 70.
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B sTtom cinyuae npu ynape 3aTBopa B KpallHEM 3aJJHEM HOJOXEHHUU MATPOH
N0 MHEPIUH ABHKETCS BIEpe] OTHOCUTEJIbHO Mara3uHa, NPHU 3TOM MNpPYXKHHA
Mara3uHa MOJKMMAaeT €ro K 3arufamM U moATOpMaxkuBaeT ero aABuxkeHue. Kormga
NpPOTOYKAa Mara3mHa COBMECTHTCS C BBIIITAMIOBKaMH 3aru0oB, MpYy>XKUHA MPH-
NMOJHUMACT MAaTPOH BBEPX, H OH Ppukcupyercs. [Ipu moaxoae Kk maTpoHy, 3aTBOP
32 CYET CBOEH OONBIION KUHETUYECKON SHEPTHUHU CPHIBACT MATPOH C BBHIMITAMIIO-
BOK M JOCHIJIA€T €ro.

NHTEepecHO OTMETHTh M NOOOYHBIA MOJOXHUTEIbHBIH 3PPeKT, BO3HUKAIO-
AN NMpPU TaKOW KOHCTPYKIMHU 3aru0oB mara3una. [latrpoH, 3adMKCHPOBAHHBIH
Ha BBIIITAMIOBKAax 3aru0o0B, CTOUT MOJ YIJIOM K OCH KaHalla cTBoJia Oojee Ona-
TONpUSITHBIM 1y nockinanus (Puc. 70.0).

JAK/IIOYEHUE

1. Ha mpumepe orpaborku nuctonera AIIC mokazaHa BO3MOXHOCTh pelle-
HUS TEXHUYECKHUX 3aJady, BO3HHUKAKOIIMX IPU HNPOECKTUPOBAHUMU CTPEIKOBO-
NYyLMIEYHOTO BOOPYKEHUS C moMolbio Mmetogonoruu TPU3.

2. Metononorus TPU3 mo3Bosnser monydaTh HaOOp pemieHU, HEKOTOPHIE
U3 KOTOPBIX MOTYT OBITh MCIOJB30BAaHBl HE TOJBKO MPH MPOEKTUPOBAHUU KOH-
KpEeTHOTO 00pa3na CTPEIKOBO-NMYIIEYHOTO BOOPYXEHHUS, HO U COCTaBUTHh (QOH]
TEXHUUYECKUX pEmEeHUH, MPUMEHEHUE KOTOPBIX IeJlecoOO0pa3HO M B TEXHHUUE-
CKHX CUCTEMaXxX IPYrux KJIaccoB.
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Mopdonoruueckas Tabnuia BapuaHTOB 3alUpaHUs

Tab6muma 1
Buj nBuike-
HHA NPH Henoasu:kna Bpamenue BOKpyr Bpamenue Bokpyr ocu, IToctynareabHoe Bpamenue BOKpyr
3anupanun / B ocu cTBOs1a B, NepneHAuKYJIAPHOH 0CH JBHKEHHE B INIOCKO- ocH, mapajie/b-
3anuparomas crBoja b; CTHU NepIeHANKY- HOii ocH cTBOJI1a Bs
1eTallb JISIPHOI OCH CTBOJIA
by
3atBOop A JlynbHo3apsiHOE 3anupanue nopopo- | 3anupaHue nepekocom 3atBopa | KimHoBoe 3anupaHue Bunroska KpHka,
opyKue TOM 3aTBOpa Bunroska TokapeBa, kapaOun 3aTBOPOM kapabun Bepuuis
BunroBku May3sepa, | CKC, mynemerst ZB-29, ZB- ITynemerst HCB, A-
Mocuna, aBTOMaThI 53 12,7, mymku 'II-23,
Kanamnukosa, AM-23, 9A-4071
mymku 2A42,
2A727 AO-18
CrBon A2 JynsHO3apsiiHOE 3anupaHue MoBopo- | 3ammpaHue MepeKocoM CTBOJIA KnunoBoe 3anupanue PeBonbBepHOE
opyxue TOM CTBOJIa Iucronerst bpaynunra, Kosb- CTBOJIOM OpyXHe, BAHTOBKH
ITuctoner «Ilreii- Ta, Tokapesa IMucroner «Konpt- I'puna
€p», ONBITHBIH Bpaynunr»
aBTomat M. 5.
Creukuna «Mo-
JEepH»
CrenuanbHast JlynbHO3apsiHOe 3anupaHue MOBOpo- | 3ammpaHue pa3BeACHHEM KnunoBoe 3anupanue
JeTanb Az opyxue TOM CTBOJIEHOH 60€eBBIX YIIOPOB (IIyJIeMeThI KIINHOM

My} TBI
Ilynemerst MI'-15,

MI'-17, mymxa MI'-
131

Herrspesa -JAI1,PI1J1, JLIK);
mynemer « MUHHUTaH, THCTO-
net P-38 «BanbTep»
Aprtomat DeopoBa

ABTOMaTHYeCKas
BHHTOBKa CMMOHOBa,
caMo3apsiJHUbIE
OXOTHHUYBH PYKbS
bpaynunra, TO3-87
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Nuadopmanus or uzaarens

JIOMONHUTEIBHO MOXHO NPOYUTATH pa3jlU4YHbIE CTaTbU, KHUIHU, 3aJa4U U APY-
rue matepuansl mo TPU3 ua caiite http://www.trizland.ru

B tom yucie:

Crarbu: http://www.trizland.ru/trizba.php?id=18

Kuauru: http://www.trizland.ru/trizba.php?id=59

Pa30opsl pemenuit 3agau: http://www.trizland.ru/trizba.php?id=35

http://www.trizland.ru/trizba.php?id=28

Paccrinku: http://www.trizland.ru/trizba.php?id=159

IIpoextrr: http://www.trizland.ru/trizba.php?id=143

Kounkypcsr: http://www.trizland.ru/contests.php

Jlutepatypa: http://www.trizland.ru/shop.php

baza TBopueckux 3amau: http://www.trizland.ru/topics.php

O6yuenme TPU3: http://www.trizland.ru/seminar.php

®opywmsr: http://www.trizland.ru/forum/
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