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Tepckas Jliogmuna AnekcaHapoBHa

Braousocmoxcxuii cocyoapcmeennbill yHugepcumem 3KOHOMUKU U CEPBUCA
Braousocmok, Poccus

[un3anH mexoBbIX BOPOTHUKOB

Cmambs nocesuena 60npocy Mooeiupo8anus Mexo8blx OPOMHUKOE U3 ULKYPOK
cpeonezo euoa. Pazpabomanwl kiaccugpurayus cxem pazousku wKypox Oas us-
20MOBIEHUS 6OPOMHUKOS U APUAHMBL UX MOOEIUPOBAHUSL. DMO PACUUpUm 603-
MOCHOCIU QU3ALHEPA 8 8blOOPE XYOOIHCECMBEEHHO20 PEeUleHUs 6OPOMHUKOS 6 U3-
OeNUsIX U3 PA3TUUHBIX MAMEPUATLO8.

Knrouesvle cnosa u cnogocouemanus. mMexosou 60POMHUK, MOOEIUPOBAHUE,
CKpOlL, CXemMa 3amseudanuust WKypox.

TpaauImoHHO W3 BCEX BHJIOB MEXOBOW OTIENKH HauOOJbIIEe BHUMAHUE
JM3alHEepPOB W MOKyNaTeJeld MPUBIEKAOT BOPOTHUKH. OHU yKpalaroT ropio-
BHUHY U BBITIOJHSIOT 3aIUTHYIO (DYHKIIUIO U3ENUNA MaTbTOBO-KOCTIOMHOTO ac-
COPTUMEHTa, JACKOPUPYIOT H3AENusl IUIaTheBO-0y304HOIO acCOpPTUMEHTA
Y U3TOTaBIUBAIOTCSA W3 Pa3IMYHBIX BHUJIOB IYIIHO-MEXOBOTO Moiydadpukara
CO BCEBO3MOJKHOM JIEKOPATUBHON OTJEIKOM BOJOCSHOTO TIOKpOBa. DTH (aKTo-
pBl OOBACHSIOT NMPUUMHY OOJIBIIOTO pa3HOOOpa3usi MEXOBBIX BOPOTHHKOB IO
dbopwme, pazmepam, (pakType ¥ MEeTOAaM IHU3aiHA.

Jv3aliH MEXOBBIX BOPOTHUKOB B 3HAUUTEIBHOM CTEIEHU OIPEICIACTCS
MOJIXO0JIOM K MOJEIUPOBaHUIO ero ckpos. Hanbonee mpocTeiM siBIsieTCS pac-
KpO¥ MIKYp KPYIMHOTO BHJIA, KOT/Ia JIEKAaJIO0 BOPOTHHUKA TIOJTHOCTHIO pa3MelaeT-
cs1 Ha monydadpukare. llIkypku Meakoro Buaa mpeaBapuTeIbHO OOKPaUBaIOT
o madJIoHaM B pa3MeNIaroT Ha BOPOTHUKE B OMPECICHHOM MOPSAKE: 00BIYHO
MOTIepeK JIeTall C HallpaBJIEHUEM BOJIOCSHOTO MMOKPOBA OT cpe3a CTOMKHU K OT-
netry BopoTHuKa. HanOombIiel Cl10XKHOCTBIO M OOJBIIMM pazHOOOpasueM OT-
JINYAETCsl paCKpoOM IIKYPOK CPEIHEro BUAA. B 3TOM ciiydae CKpoil BOPOTHHKA
M3TOTABIIMBAIOT M3 IENBIX WU Pa3pe3aHHbIX HA YACTH IIKYpPOK, KOTOPBIE OI-
peneneHHbIM 00pa30oM CIIMBAIOT U 3aTATHBAIOT O (hopMe JieKaia BOPOTHHUKA.

Jnst MmozenupoBaHusl poliecca U3rOTOBJICHUSI CKPOEB BOPOTHUKOB CYIIIE-
CTBYIOIIIME CXEMBbI 3aTSTUBAHUS MIKYPOK (M MX 4YacTell) 00bEMHEHBI B YEThIPE
rpynnsl (puc. 1).

B ocHoBy kiaccuukanuy nojoKeH BapHaHT pa3OMBKH IIKYPKH JUISL U3-
TOTOBJICHUSI BOPOTHUKOB:

— | rpynna — 6e3 pa3ouBKH;

— |l rpynna —npoonpHasi;

— |ll rpynma —monepeyHas;
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= IV rpynmna — koMOMHUPOBaHHAS.
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Puc. 1.BapuaHTbl cxeM pa30MBKH U 3aTATMBAHMS IIKYPOK M UX YacTei

MonenupoBaHue Impoliecca U3rOTOBJIECHUS CKPOEB BOPOTHUKOB 3aKIIOya-
€TCsl B BBIOOpE BapHaHTOB pa3OMBKH, CXEM 3aTATUBAHUS U PA3MEIICHUS YacTel
HIKYpOK Ha BOPOTHHMKE B 3aBUCHMOCTH OT BHUJA, KOJMYECTBA, pa3MEpPOB U OJI-
HOPOJHOCTH (DaKTYpHI BOJOCSHOTO IMOKPOBA MIKYPOK, C OJHOW CTOPOHBI, H KO-
JUYECTBa, BUJA, (GOPM U Pa3MEPOB MPOECKTHUPYEMBIX BOPOTHHUKOB — C JIPYTOH.
OtnenpHBIE BapHaHThl MOJEINPOBAHUS CKpoeB BOpoTHUKOB u3 IIMII cpenne-
ro BUJa MpECTaBIIEHbI Ha pUC. 2.

[epBas rpymma cxem 3arsruBanus (puc. 1, |) npumeHsieTcst 1/1sl U3roToBie-
HUSI OJHOTO BOPOTHHUKA U3 JBYX WMJIM YEThIpeX LENbIX MIKYPOK M BKJIIOYAeT JBa
BapUaHTa CXEM 3aTSTUBAHUS. JTH BAPUAHTHI CAMbIE MPOCTHIE, TOCKOJILKY HE Tpe-
OyIOT pa3pe3aHusl IIKYpOK Ha YacTH M MpelyCMaTpUBAIOT 3aTATUBAHHUE LIKYPOK
no Qopme Jekana ¢ pactooKeHHEeM XpeOTOBOW JTMHUHM MOCEPEIMHE BOPOTHHUKA.
Cxema la COOTBETCTBYET PacIOIOKEHHUIO MEHHBIX YacTel Ha KOHIIAX BOPOTHHUKA,
a OT'y3KOB —K €ro cpenHemMy cpesy. [Ipu cxeme 16, HaoOOpoT, HIeiHbIE YacTH CO-
EIMHSIIOT 110 CPEIHEMY CPE3y, a OT'Y3KH PacroyiaraioT Ha KOHLIaX BOpPOTHHUKA. M3-
TOTOBJICHME BOPOTHUKA U3 JBYX IIKYPOK MPEIyCMATPUBACT pa3MEIIeHHE KaXKIOM
10 00€ CTOPOHBI OT CpeIHeTo 1miBa (BapuaHTt la + la, puc. 2), mpu U3roTOBICHUH U3
YeThIpeX — UX MomapHoe pasmenieHrne. CxeMaMu MepBOM TPYIIIBI MOXKHO TaKkKe
BOCIIONIH30BaThCs JIsl H3TOTOBJIICHUS BOPOTHUKOB C aCHMMETPHYHBIME KOHITAMH,
OJIMH U3 KOTOPBIX M3 Ory304YHOM, a JIPyroi — u3 MmeHHOoM Jactu. B aToM ciyuae
HaIpaBJICHUE BOJIOCSHOTO TOKPOBA B BOPOTHUKE — OT OJHOTO KOHIIA BOPOTHHUKA
(ureftHas yacTp) K Apyromy (Ory3odHas 4acTh).

[Ipu U3roTOBIEHUH CKPOSI BOPOTHHUKA U3 OJTHOW MIKYPKHU MPUMEHSIOT CXe-
MbI BTOpO# rpymmsl (puc. 1, 1), ocHOBaHHBIE Ha MPOIOJILHON pa3OUBKE MMOITY-
¢dabpukara. CKpo BOPOTHUKOB, TIOJYYEHHBIX COTJIACHO Ha3BaHHBIM CXEeMaM
3aTATUBAHUS, UMEIOT Pa3ju4Ms MO0 HAIMPaBJICHUIO BOJIOCSIHOIO MOKpPOBAa WM
PacCToONIOKEHUIO XPEeOTOBOM TUHHUH, a HHOT/Ia TI0O 00EUM XapaKTEPUCTUKAM O/l
noBpemenHo. Cxemsl IIB u lIr (puc. 2) xapakTepu3yroT pacrooKeHHe Xpeo-
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TOBOM JIMHHUHM TI0 Cpe3y CTOWKH, a cxembl lla (puc. 2) u 116 — mo cpesy oriera
BOpoTHUKA. CleayeT OTMETUTh, YTO MPU W3TOTOBJICHHH BOPOTHUKA M3 OJTHOU
IIKYPKH Yalle UCTOB3YIOT cxeMbl lla u 116, mockobKy B 3TOM ciiydae, Kak
MpaBWIIO, HanboJee KpacuBas XpeOToBas 4acTh nonydabpukara Oyaer pacro-
Jaratbes K cpesy otiiera. [|yist u3roToBieHus M1aJeBOro BOPOTHUKA I€J1eC000-
pasHee BOCIIONIb30BaThCs cxeMoi |la, oGecnieunBaroleii pacmonoxenue oomnee
Y3KOM MIeiHOM YacTu mosrydadprKaTa K KOHIIaM BOPOTHHKA, a JIJIsl U3TOTOBJIE-
HUS BOPOTHHKA amaml ¢ TO3WIHH 3KOHOMHOTO WCIOJIb30BaHUS IYIIHO-
MEXO0BOTO0 Tosrydabpukara nmpeanoutTuTeapbHee cxema 116.

la+la Ila

I ==
o=

lla+lla+lla

7 < 7<
\ /o ARVA

l16+I16

A

Puc. 2. OraenbHble BapuaHThl MOJICIMPOBAHUS CKPOEB BOPOTHUKOB M3 MYLIHO-MEXOBOTO
nosrydadbprkara CpelHero Buaa

Bce Bapuantsl packpost | u |l rpynn npuMeHUMBI U1 packpost noiydalpu-
KaTa CpelHero BHUJa KPYIHOIO U CPEJHEr0 pa3MepoB. JIMCHUIBI, MECLa, €HOTA,
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HOPKH, cO00JIsI, XOpsl U Ip. A CaMbIMH PAacIpOCTPAHCHHBIMH CPEAH HUX SIBIIS-
10Tcs BapuaHThl la + la, 16 + 16, lla u 116. OxHako okoHUYaTeNbHBIN BBIOOD Ba-
pHaHTa CXEMBbI 3aTSATUBAHUS CBSI3aH C PEIICHHEM BOIPOCa: KaKuM 00pa3oM co-
YyeTaeTcs NPUHATOE B BOPOTHUKE PACIONIOKEHHE HIKYPOK WJIM HMX YacTeil
C KOMITO3HIIMEH BCEro KOCTIOMA, B TOM YHCJIE TI0 IIBETOBOMY IEPEXOAy, Koraa
nonyhabpukar He okpamieH? Hanpumep, npu NpoeKTUPOBAHUHA MEXOBOTO BO-
POTHUKA UIS OJESKIbl M3 TKAHW HAWIYYIIMM BAapHAHTOM pPa3MEIICHUS IOJTY-
(dabpukaTa ¢ MO3UIIUN BBIPA3UTEIHLHOCTH XYI0’KECTBEHHOTO PEIICHUS MOXKET
oKazarbcs ucnonb3oBanue cxem |IB u Il (puc. 2).

I'oBopst 0 MOJENIMPOBAaHUM TPOIIECcCa U3TOTOBICHHSI CKPOEB BOPOTHUKOB,
CIIEIYeT OTMETUTh, YTO Ha BEIOOP CXEM 3aTATHBAHUS MPH H3TOTOBJICHUHU OJTHO-
ro BOPOTHHMKA M3 JBYX WJIM TPeX HIKYpOK 0CO0O0€ BIIMSHUE OKa3bIBaET OJIHO-
POIHOCTh WX BOJIOCSHOTO TMOKpoBa. Ecim mo (akType BOJIOCSHOTO MOKpPOBa
pacKkpamBaeMbIX MIKYPOK Pa3IUYMUid HET, TO MOXKHO MPUMEHSTH JIOOBIC U3 Tie-
PEUUCIICHHBIX KOMOHMHAIIMH CXEM, PYKOBOJCTBYSICh TPEOOBAHUSIMHU XYIOKECT-
BEHHOTO penieHus. Hampumep, 4ToObI MOJYEPKHYTH BBIPA3UTEIHLHOCTH (haKTy-
PBI U YCHIIUTH IIBETOBYIO Pa3HHUIly XpeOTa u OOKa MPH M3TOTOBJICHUH BOPOTHH-
Ka U3 JBYX HIKYpOK JJTMHHOBOJIOCOW MYITHWUHBI, MOXXHO BOCIIOJIb30BAThCS
komOuHarwsmu |la+lla wm [16+116 (puc. 2), 00ecneunBarONMMK YepeI0BaHIE
XpeOTOBBIX M OOKOBBIX YACTEH MOJIOBUHOK IIKYPOK IO IIMPHUHE BOPOTHUKA —
XpebeT—00K—XxpedeT-00K. ITUMHU k€ KOMOWHAIIUAMHE, a TAKKE KOMOMHAIMSMU
lla+llatlla (puc. 2), H6+I16+II6 MOXHO BOCIHOJIB30BATHCS, KOT/IA INIKYPKH,
npeaHasHaueHHbBIE JIS1 PACKpOsi, HIMEIOT 3HAYUTEIbHbBIE pa3nnius GakTyp. Ba-
pHaHThl codetanuii cxeM la+la (puc. 2) u 16+I6 B mom00HBIX CiTydasx HUCKITIO-
YarOTCs, TOCKOJIBKY JIeBasi M MpaBasi YaCTH BOPOTHUKA OyIyT Pe3KO OTIMYATh-
csl o BHemHeMmy Buay. /s packpost [ByX IIKYPOK, MMEIOIIUX HE3HAUUTEIb-
HBIE pa3iauuus 1Mo (pakType BOJOCSHOTO TMOKPOBA, LIEIECOOOPA3HO HCIOIB30-
BaTh CJIOXHBIH METOJ| PACKpOsi — MPOIOJIbHYIO pa30MBKY, KoTopas (COriacHO
NPUHSATBIM YCJIIOBHBIM CXEMaM 3aTATHBAHHUS) COOTBETCTBYET KOMOHWHAIIMSIM
lla+1lB (puc. 2) u 116+1IT. DT KOMOMHAIMK JAIOT pa3MEIIEHHUS TOJOBHHOK 10
[IMPUHE BOPOTHHUKA CO CIEAYIOIIUM YepeoBaHUEM — OOK-XpebeT-xpedeT-00K,
YTO HUBEJMPYET Pa3HUILy (aKTyp BOJIOCSHOTO MOKPOBA IIKYPOK.

Jlig M3roToBIEHUS IBYX U TpEeX BOPOTHHUKOB npumeHstoT lll-1o u V-0
TPYIIBI CXEM 3aTSATHBAHUS MIKYPOK, KOTOPHIM COOTBETCTBYIOT IOTIEpEUHAs
1 KOMOMHHMpOBaHHAs pa30uBku. OHU MPUMEHUMBI JHIIbL I nonydadpukara
KPYITHOTO pa3Mepa (MPerMYIICCTBEHHO JJTMHHOBOJIOCOW MYITHUHBI), TIOCKOJIb-
Ky pacKpoil IIKypOK B 3THX CIIydasX COIPOBOXKIACTCA UX IONEPEYHOU paz-
OMBKOI Ha MICHHBIE U OTY304YHBIC YaCTH, YTO TpeOyeT TOCTATOUYHOMN JUTHHBI I10-
nygabpukara. Tperbs rpynna (puc. 1, lll) npencraBnena onHol cxeMol U co-
OTBETCTBYET TOMEPEYHON pa3OMBKE IBYX OJHOPOIHBIX MO (aKType BOJOCSIHO-
ro MOKPOBa MIKYPOK JUIS MOJy4eHHs JByX BopoTHUKOB (puc. 2, Ill). Mcnons-
30BaHHME CXEMBI 00ECIIEYMBACT PACIIOIOKECHUE XPEOTOBOW JIMHUU TIOCEPEANHE
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BOPOTHHKA, a BOJIOCSIHOMN MMOKPOB BOPOTHHKA, COCTABIIEHHOTO U3 IIEHHBIX Yac-
TeH, TaK K€ KaK U BOPOTHHUKA, COCTABICHHOTO M3 OTY30YHBIX YaCTEH, MOXKET
HMMETh JTI000€ U3 ABYX HAIpPaBJICHUI: TUOO K CPeTHEMY IIIBY BOPOTHHUKA, JTUOO
K €ro KOHIIaM B 3aBHCHUMOCTH OT XYI0’KECTBEHHOT'O 3aMbICIIA.

Yersepras rpynma (puc. 1, IV) camas MHOTOYHCIIEHHAs] ¥ BKIO4YaeT 6 Ba-
pPUAHTOB CXeM 3aTSATUBAHMS, OCHOBAaHHBIX HAa KOMOMHHPOBAHHOW pa3OuBKe
mKkypok. Cxembl IVa u VO COOTBETCTBYIOT pa3pe3aHHio MIKYPKH B MOMEped-
HOM HAIpaBJICHUU C MOCIEIYIOIIUM IPOJOJIBHBIM pa3pe3oM JIMOO IeidHOn
(IVa), nu6o orysounoii (IV6) yactu B10Jb XpeOTOBOM JIMHUU M HCIIOJIB3YIOTCS
TOJIKO B KOMOMHALUU Jpyr ¢ npyrom. B cxemax BapuanrtoB IVB, IVr, Vg,
IV e monepeuHslil pa3pe3 COMPOBOKAAECTCS MPOIOJIBHBIM MO BCEH IIMHE IIKYp-
KH. DTH CXEMBI 3aTSATHBAHUS HCIOJB3YIOTCS TOJIBKO CaMoCTosTenbHO. [Ipu
npuMeHeHnu cxeMm BapuaHToB IVa u VO Moryt ObITh M3rOTOBIIEHBI JBa WU
TPU BOPOTHUKA U3 JABYX IIKYPOK. B mIepBOM cilydae 0JuH BOPOTHUK — U3 OTY-
30unblXx (puc. 2, IVa+lVa) win meiinsix (IV0) uacteir ¢ pacmoiokeHHEM
XpeOTOBOM JTMHUU MTOCEpPEIUHE BOPOTHHUKA, IPYTOil — COOTBETCTBEHHO U3 IIEH-
HBIX WJIM OTY304YHBIX YacTeW C uepelloBaHUEM XPEOTOBBIX M OOKOBBIX 4YacTei
MOJIOBUHOK MIKYpOK [0 IIMPHUHE BOPOTHHKA — Xpeber-00K-XxpedeT-00K.
Bo Bropom ciyuae (pu M3rOTOBJIEHHH TPEX BOPOTHHKOB M3 JIBYX IIKYPOK)
OJIMH BOPOTHHK TOJYYaeTCsl C PacrooKeHUeM XpeOTOBOM JIMHUM TI0 ero ce-
peauHe, 1Ba APYTUX — C PaCHOJIOKEHUEM XPeOTOBOM JIMHUU 1O OTJIETY BOPOT-
HUKa. B 00oux ciydasx KaKIbplii U3 BOPOTHUKOB MOXET MMETh HAIMPaBJICHHE
BOJIOCSTHOTO TIOKpOBa JIM0O0 K CpeAHEMY LIBY, MO0 K KOHIIaM BOpoTHHKa. Cxe-
Mol 3atsruBanus VB (puc. 2, IVB), IVr, IV, Ve npu KOMOMHUPOBAaHHOM pa3-
OWMBKE MO3BOJISIOT U3TOTABIMBATH 110 JIBA BOPOTHHUKA U3 OJHOM MIKYPKH C pac-
MOJIO)KEHHEM XpeOTOBOM JIMHUM Ha KaXKIOM W3 BOPOTHUKOB IO OTJETY WU
Cpe3y CTOMKH, WM Ha OJHOM M3 BOPOTHUKOB — I10 OTJIETY, @ HAa JPYroM — I10
cpe3y croiiku. HampaBneHue BOJOCSHOTO MOKPOBA B PacKpauBaeMbIX BOPOT-
HUKaX MOXET OBbITh Pa3TUYHBIM.

AHanm3 BaprHaHTOB MOJEIMPOBAHHS MEXOBBIX BOPOTHUKOB CBUIECTEIILCTBYET,
YTO HauOOJBIIMM Pa3HOOOPa3UEM OTIIMYAETCSI U3TOTOBJIEHHE OJHOTO BOPOTHHKA
MyTeM TPOAOJILHOM Pa3OMBKH MYIIIHO-MEXOBOr0 Mmojydabpukara (CXxeMbl pa3OuB-
ku mwKypok |I-ii u IV-it rpynn knaccupukaiym). TeopeTuueckd BO3MOXKHBI U
Jpyrue KOMOMHAIIMM CXEM, OJIHAKO OHM HE HCIIOJIb3YIOTCS WM HCHOJb3YIOTCS
KpaiftHe peiko. ITo 00yCIIOBICHO TEM, YTO OOJIBIIMHCTBO M3 HUX XapaKTEepU3YIOT-
Csl pachoyIoKEHUEM XpeOTOBOH JIMHUM 10 CPe3y CTOWKU W (WJIM) COCIMHEHHEM
OOKa OJJHOH TOJIOBMHKH IIKYPKU C OOKOM JIPYroi, YTO Ha MPAKTUKE CUUTACTCS
HelenecooOpa3HbiM. TeM He MeHee, BHIOOp JTOMHKEH OCYIIECTBISTHCS Ha OCHOBE
BU3YaJIbHOTO aHAJIM3a BO3MOXKHBIX BapUAHTOB MOJICTUPOBAHUS, HCIIOIH30BAHUE
KOTOPBIX B MPAKTUYECKOW paboTe 00eCTeYnuT BhIPAa3UTEIbHOCTh XY/I0KECTBEHHO-
IO peIICHHUS MEXOBOI'O BOPOTHHUKA M OSKOHOMHOE HCIOJIb30BAHUE ITYLIHO-
MEXOBOT0 ToTy(hadpukara jist €ro U3roTOBJICHHUS.
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