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Tepckas Jliogmuna AnekcaHgposHa

Braousocmoxckutl cocyoapcmeennsiil yHugepcumem 3KOHOMUKU U CePBUCA
Braousocmok, Poccus

On3anH MexoBbiX BOPOTHUKOB

Cmambs nocéaueHa 60npocy MoOeaupoBanUsi MEXOBbLX BOPOMHUKOS U3
WKYpOK cpedneco euoa. Paspabomanvl xknaccugukayus cxem pazousKu
WKYPOK OJIs1 U320MOBIEHUS B0OPOMHUKOS U BAPUAHMBL UX MOOEIUPOBAHUS. DMO
Ppacuupum 803MONCHOCMU OU3AUHEPA 8 8blOOPE XYOOHCECMBEHHO20 PeUleHUs
BOPOMHUKOB 8 U30ENUAX U3 PAZTUUHBIX MANEPUATO8.

Kniwouesvle cnosea u cnosocouemanusn. mexosou 60POMHUK, MoOe-
Jupoearue, CKpOL?, cxema 3amAacueanusl KypokK.

TpaauiIMOHHO U3 BCEX BUJAOB MEXOBOUW OTJEIKH HAUOOJbIINM BHUMAHHUEM Y
IV3aiHEPOB Y MOKYIATENEN MOJIb3YIOTCA BOPOTHUKHA. OHM yKpamaroT TOpJIOBU-
HY Y BBIMIOJIHSIOT 3AIIUTHYIO (YHKIMIO U3/I€IUNA MaJbTOBO-KOCTIOMHOTO accop-
TUMEHTA, JACKOPUPYIOT W3ACNHS IJIaTheBO-01y304HOTO aCCOPTUMEHTAa U HU3rO-
TaBJIMBAIOTCS W3 PA3IMYHBIX BHJIOB IMYIIHO-MeXOBoro mnoiydadpukarta (ITMII)
CO BCEBO3MOXKHOU JEKOPATUBHOM OTAEIKON BOJOCSHOTO MOKpoBa. DT (aKTo-
pbl OOBSICHAIOT MPUUYHUHY OOJIBIIOTO Pa3HOOOpa3vs MEXOBBIX BOPOTHUKOB IO
dbopme, pazmepam, GpakType U MeToJaM Ju3aiiHa.

JIn3aliH MEXOBBIX BOPOTHUKOB B 3HAUYUTEIBLHOW CTENIEHH ONPEAEISIETCS MOA-
XOJIOM K MOJCJIHMPOBAHUIO €ro CKpos. Haumboiiee mpocThIM SBISIETCS pacKpoi
HIKYp KPYMHOTO BUJA, KOTrJa JIEKaJlo BOPOTHUKA MOJHOCTHIO pa3MelniacTcs Ha
nonydadpukare. Illkypku Menakoro BHJa NpeABAPUTEIBLHO OOKpPamBarOT IO
mabioHaM U Pa3MEIlalT Ha BOPOTHUKE B OMPEEICHHOM MOPSAKE — OOBIYHO
MONEPEK JIeTaay ¢ HANMpaBICHUEM BOJIOCSHOTO MOKPOBA OT Cpe3a CTOMKHU K OT-
nety BopoTHuKa. Hanbonbiiei clioxHOCThIO U OOJIBIIUM Pa3HOOOpa3ueM OTJIH-
4aeTcsl paCKpoW HMIKYPOK CPEHETo BuAA. B 3TOM ciydae Ckpoil BOPOTHUKA W3-
rOTABJIMBAIOT U3 HEJBIX WIH Pa3pe3aHHbIX HA YACTU HIKYPOK, KOTOpPbIE OMIpeie-
JIEHHBIM 00pa30M CUIMBAIOT U 3aTSATUBAIOT MO PopMe JieKajaa BOPOTHUKA.

JIist MozienMpoBaHusl MpoIEecca U3TOTOBICHUSI CKPOEB BOPOTHHKOB CYIIECT-
BYIOIIIME CXEMBI 3aTATHBAHHUS IIKYPOK (M MX YacTeil) OOBEAMHEHBI B UYETHIPE
rpynmbl (puc. 1). B ocHOBy KkiaccuuKaiuu IOJIOKCH BapUaHT pPa3OWBKH
UIKYPKHU JJ151 U3TOTOBJICHUSI BODOTHUKOB:
| rpynna — 6e3 pa3OuBky;

Il rpynna — npogosnbHasi;
Il rpynna — nonepeyHas;
IV rpymnmna — koMmOUHUpOBaHHAA.
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Puc. 1. Bapuanmur cxem pazousku u 3amsa2uéanus WKypoK u ux dacmetl

MonenupoBanue mpolecca U3TOTOBJICHHSI CKPOEB BOPOTHUKOB 3aKIIO-
4aeTcs B BRIOOpPE BaApHAHTOB Pa3OMBKU, CXEM 3aTSATHBAHUS U Pa3MEIICHUS
YyacTel IMKYpOK Ha BOPOTHHKE B 3aBUCHMOCTH OT BHUJIa, KOJIMYECTBA, pas-
MEPOB ¥ OJHOPOIHOCTH (DaKTyphl BOJOCSHOTO MOKPOBA IIKYPOK, C OJTHON
CTOPOHBI, M KOJIMYECTBA, BUAA, POPM U pa3MepOB MPOSKTUPYEMBIX BOPOT-
HUKOB, C JPYroil cTopoHbl. OTAeNbHbIE BAPUAHTHI MOACIMPOBAHUS CKPOCB
BopoTHUKOB U3 [IMII cpennero Buaa mpencTaBieHbl Ha pUcC. 2.

[epBas rpymma cxem 3atsruBanust (puc. 1, |) mpumensiercst uis u3ro-
TOBJICHUSI OJJHOTO BOPOTHHKA W3 JBYX WIIU YETHIPEX IEIBIX MIKYPOK H
BKJIFOYAET J[BA BapUaHTa CXEM 3aTATHBAHUSA. DTH BapUAHTHI — CaMble TIPO-
CTBI€, TIOCKOJIBKY HE TPeOyIOT pa3pe3aHus MIKYpOK Ha YacTH U MpeaycMmar-
PUBAIOT 3aTSITMBaHHUE MIKYPOK MO (opMe JieKajaa C pacloioKeHUEM Xpeo-
TOBOM JIMHUU TIocepenuHe BopoTHUKa. Cxema la cooTBeTcTBYET pacmosno-
KCHUIO IICUHBIX YaCTEW HA KOHI[aX BOPOTHUKA, A OT'Y3KOB — K €T0 CpEeIaHE-
My cpesy. Ilpu cxeme 10, Ha0OOpOT, — IHIEHHBIE YACTH COEIUHSIOT IO
CpemHeMy cpe3y, a OTy3KH pacrojaraloT Ha KOHI[aX BOPOTHUKA. M3roTos-
JICHHE BOPOTHHKA M3 JIBYX IIKYPOK MPEeIyCMaTpPHBAET pa3MElIeHHE Kaxk-
70K 10 00€ CTOPOHBI OT cpeaHero mBa (Bapuant la + la, puc. 2), npu us-
TOTOBJICHUM W3 YETHIPEX — MX MOmapHoe pasMmenieHue. CxeMamu MmepBoii
TPyl MOKHO TaKe BOCIIOIB30BATHCS JIJISI U3TOTOBJICHUS BOPOTHUKOB C
ACUIMMETPUYHBIMH KOHIIAMHU, OJIMH U3 KOTOPBIX U3 OTY304YHOH, a IPyrou —
Y3 IIEWHOW 4JacTu. B 3TOM cilyyae HampaBJIEHHME BOJIOCSIHOTO IMOKpPOBa B
BOPOTHUKE - OT OJHOIO KOHIIa BOPOTHHWKA (IICiHAs 4acTh) K APYyroMy
(ory3o4Hast 4acThb).
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Puc. 2 Omoenvuvie sapuarnmol modenuposanusi ckpoes eopomuuxos uz IIMII cpeone-
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IIpr U3roTOBIEHHHA CKPOS BOPOTHHMKA M3 OJHOW WIKYPKH IPUMEHSIOT
cxeMbl Bropoit rpymmsl (puc. 1, 1), ocHOBaHHBIC Ha MPOIOJILHON Pa30MBKE
nonydadpukara. CKpo BOPOTHHKOB, TMOJYYCHHBIX COTJIACHO Ha3BaHHBIM
CXEMaM 3aTATUBaHUs, UMEIOT PA3JIMYMs [0 HAMPABJICHUIO BOJOCSHOTO MO-
KpOBa WJIHM PacrojiOKEeHUI0 XpeOTOBOM IuHuM, 1100 1Mo 00euM XapakTepu-
ctrkam oaHoBpeMeHnHo. Cxemsl |IB u lIr (puc. 2) xapakTepu3yroT pacmosio-
’KCHHE XpeOTOBOH JIMHUH 110 cpe3y cToMKH, a cxembl lla (puc. 2) u 116) — mo
cpe3y otiieta BopoTHHKa. ClielyeT OTMETUTh, YTO MPHU HU3TOTOBJIIEHUU BO-
POTHHKA U3 OJHOMW IMIKYPKH Yalle UCToNb3yloT cxemMbl |la u 116, mockonbky
B 3TOM Cjyd4ae, KaK ImpaBHio, HauboJjee KpacuBas XpeOToBas 4acTh MOJIY-
¢dabpukara OyaeT pacmoaararbCs K cpe3y otiera. J[s u3rotoBiaeHus mane-
BOI'0 BOPOTHHUKA LieJiecooOpa3Hee BOCIoNb3oBaThesi cxemol lla, obecreun-
BalOIllel pacrnojiockeHrue Ooliee y3KOW mIeiHOW yacTu moiydaOpukara K
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KOHIIaM BOPOTHHKA, a JUIsl U3TOTOBJICHUSI BOPOTHUKA amalll ¢ MO3UIHH KO-
HOMHOT'O HCIIOJIb30BaHMS MYIIHO-MEXOBOI0 moiy(dadpukara mpeanouTu-
TenpHee cxema |106.

Bce Bapuantsl packpos | u |l rpynn npuMmenumMsl 17151 packpost morydad-
pUKaTa CpeAHero BUJA KPYIMHOTO U CPEIHEro pa3MepoB — JHUCHIIBI, MECLa,
€HOTa, HOPKH, cOOO0JI, XOpsd M APYruX. A caMbIMH PaclpoCTpaHEHHBIMU
cpeau HUX SBISIIOTCA BapuaHThl la + la, 16 + 16, lla u 116. Onnako oxkonua-
TEJIbHBIN BHIOOP BapuaHTa CXEMbI 3aTATHBAHUS CBSI3aH C PEIICHUEM BOMPO-
ca— KakuM 00pa30oM COYETaeTCsl MPUHATOE B BOPOTHHUKE PACIIOIOKECHHUE
HIKYPOK WJIM UX YacTed ¢ KOMIIO3UILIMEH BCEro KOCTIOMa, B TOM 4YHCIIE, IO
L[BETOBOMY IEpeXoiy, Korja noiydadpukar He okpaiieH. Hanpumep, mnpu
MIPOCKTUPOBAHUN MEXOBOT'O BOPOTHHUKA ISl OJCK Il M3 TKAHU HAWTYYIIINM
BapUAHTOM pa3MelieHus nonydadpukaTa ¢ MO3UIUN BhIPA3UTEIBLHOCTU XY-
JI0’KECTBEHHOT'O PEIIECHUS MOXET OKa3zaThCsa HcHoJib3oBaHue cxeMm |18 u llr
(puc. 2).

["oBOpst 0 MOAETMPOBAHUH IPOLIECCA U3TOTOBIIEHUSI CKPOEB BOPOTHHUKOB,
CJIelyeT OTMETHUTb, YTO HA BHIOOP CXEM 3aTSATUBAHUs MPU U3TOTOBJICHUU
OJTHOTO BOPOTHHUKA U3 IBYX WM TPEX IMIKYPOK 0CO00€ BIMSIHUE OKA3bIBAET
OJTHOPOAHOCTh HMX BOJIOCSHOIO TMOKpoBa. Eciam mo (akType BOIOCSIHOTO
MOKPOBA pacKpamBaeMbIX MIKYPOK paziuyuti Hem, TO MOXKHO MPUMEHSTbH
JT00bI€ U3 MEPEUUCIEHHBIX KOMOMHAIIMU CXEM, PYKOBOJICTBYSCH TpeOoBa-
HUSIMH XYI0KE€CTBEHHOTO pemieHus. Hampumep, 4To0bl MOTYEPKHYTH BbI-
pa3uTeIbHOCTh (PAKTyphl M YCHIIMTh LIBETOBYIO pa3HHUIly XpeOTa u Ooka
MIPU U3TOTOBJICHUM BOPOTHHKA W3 JABYX IIKYPOK IJIMHHOBOJIOCOM MYIITHU-
HBI, MO’KHO BOCIT0JIb30BaThCs kKomOuHarmsamu |la+1la wiu 116+116 (puc. 2),
o0ecTeunBarOIMMU Y€PEIOBAHNE XPEOTOBBIX M OOKOBBIX YaCTEH IMOJIOBH-
HOK IIKYpOK IO IIMPUHE BOPOTHUKA — XpeOeT—00K—XpedeT-00K. DTUMHU ke
KOMOMHAIMAME, a Takke komOuHanusamu llatllatlla (puc. 2), 116+116+116
MO>KHO BOCIOJIb30BaThCs, KOTJla IKYPKH, IPEIHa3HAUYEHHBIE JJISl pacKpos,
UMEIOT 3HAuMTeNbHbIE pasznuuus ¢aktyp. Bapuantel coueraHuil cxem
Iat+la (puc.2) u 16+16 B mog00OHBIX ClTydasx MCKIIOYAIOTCS, IIOCKOJIBKY Jie-
Basg W IpaBas 4acTU BOPOTHUKA OYIYT PE3KO OTIMYATHCS MO BHEIIHEMY
Buay. st packposi IByX MIKYPOK, UMEIOIINX HE3HAYUTEIbHBIC Pa3IHIMs
1o (hakType BOJIOCSHOTO IMOKPOBA, 11€J€CO00pa3HO UCIHOJB30BATh CIIOXK-
HBI METOJ] PacKposi — MPOJIOJIBHYIO pa30UBKY, KoTopast (COrJacHO MpUHS-
TBIM YCJIOBHBIM CXEMaM 3aTSATUBaHHUs) COOTBETCTBYET KOMOHWHAIIMSIM
lla+1IB (puc.2) u 116+11r. DT KOMOMHAIIUK 1al0T Pa3MEIECHUS TOJJOBUHOK
0 MIMPUHE BOPOTHHKA CO CIEAYIOIIUM 4YepeloBaHuEeM — OOK-XxpebeT-
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XpebeT-00K, UTO HUBETUPYET pa3HUIly (PaKTyp BOJOCSHOTO MOKPOBA IIKY-
POK.

JU1st U3roToBIICHUS IBYX M TpeX BOPOTHUKOB npumeHstoT -0 u V-0
IPYIIBI CXEM 3aTSITUBAHUSA IIKYPOK, KOTOPBIM COOTBETCTBYIOT MOMNEPEYHAs
1 KOMOMHUpOBaHHas pa30uBky. OHU MPUMEHUMBI JIUIIB 17151 Toiyabpuka-
Ta KPYIMHOTO pa3mepa (MPpEeuMyIIeCTBEHHO [UTMHHOBOJIOCOH MyIIHUHBI), TO-
CKOJIbKY PacKpo# IIKYpOK B 3THX CIIydasiX COMPOBOXKIAETCS UX MOMeped-
HOM pa30MBKOM Ha MIEWHBIE U Ory304HbIE YacTH, a 3TO TpeOyeT JocTaTroy-
HOW JymHBI nonydadpukara. Tperes rpynma (puc. 1, Ill) mpencrariena
JIUIIH OJTHOM CXEMOM U COOTBETCTBYET MOMEPEUHON pa30MBKE JIBYX OJIHO-
POJIHBIX MO (PaKType BOJOCSHOIO MOKPOBA IIKYPOK IS MOJYYEHUS JIBYX
BopoTHUKOB (puc.2, ). Vcrnons3oBaHne cXeMbl 00eCIieYnBaeT pacioo-
KEHUe XpeOTOBOW JIMHUM MOCEPEINHE BOPOTHHUKA, a BOJIOCSHOM MOKpPOB
BOPOTHHUKA, COCTABJIEHHOTO M3 LIEHHBIX YacTel, TaK e KaKk U BOPOTHHKA,
COCTaBJICHHOTO M3 OTY30UHBIX YacTed, MOXKET UMETh J000€ U3 JIBYX Ha-
MpaBJIeHU — TUO0 K CpeJHEMY IIBY BOPOTHHUKA, TUOO K €ro KOHIaM B 3a-
BUCHUMOCTH OT XYA0KE€CTBEHHOI'O 3aMbICIIA.

Yerepras rpynma (puc. 1, IV) sBisercs camMoil MHOTOYMCIICHHOW |
BKJIIOYAET 6 BapHaHTOB CXEM 3aTATMBAHUS, OCHOBAHHBIX Ha KOMOHHHPO-
BaHHOM pa3ouBke WKypok. Cxembl 1Va u IV6 cooTBETCTBYIOT pa3pe3aHuto
HIKYPKH B MOMEPEUYHOM HAIMPABIECHUH C MOCIEIYIONIMM MPOIOJIbHBIM pa3-
pe3om nubo einoi (IVa), mudo orysounoi (IVO) yactu Baoas xpedro-
BOM JIMHUM U HKCIIOJIb3YIOTCSl TOJIbKO B KOMOMHAIMKM ApPYr ¢ Apyrom. B
cxemax BapuantoB VB, IVr, Vg, Ve nonepeunslii pazpe3 conpoBoxia-
€TCSl IPOJIOJIBHBIM IO BCEH UIMHE LIKYPKU. DTH CXEMBbI 3aTATUBAHUS HC-
MOJIb3YIOTCS TOJBKO CaMOCTOSITENbHO. [IpyU mpUMEHEeHUH CXeM BapHaHTOB
IVa u V6 MoryTr ObITh M3rOTOBJICHBI JIBa WJIM TPU BOPOTHHUKA U3 JBYX
HMIKYpOK. B TiepBoM ciiydae OJWH BOPOTHUK — U3 OTY30YHBIX (pHC.2,
IVa+1Va) wiu metinbix (IV6) yacteit ¢ pacronokeHneM XpeOTOBOM JTMHUH
MOCEPEANHE BOPOTHHKA, APYrOW — COOTBETCTBEHHO U3 LICUHBIX WJIA OTY-
304YHBIX YacTel C 4YepeOBaHUEM XPEOTOBBIX M OOKOBBIX HAaCTEW MOJOBH-
HOK IIKYPOK IO IHUPUHE BOPOTHUKA — XpebeT-00K-XxpedbeT-00k. Bo BTOpOM
ciydae (TIpy M3TOTOBJICHUH TPEX BOPOTHUKOB M3 JIBYX IIKYPOK) OJUH BO-
POTHHUK MOJYYaeTCsl C PACHOJIOKEHUEM XpeOTOBOM JIMHUU T10 €ro Cepeu-
HE, JIBa JIPYTUX — C PacloJIOKeHHEM XpeOTOBOM JIMHUU IO OTJIETY BOPOT-
HuKa. B 00oux ciydasx Kaxablii U3 BOPOTHUKOB MOXKET UMETh HallpaBJe-
HHE BOJIOCSHOTO MOKPOBa JMOO K CpeIHEeMY IIBY, JTMOO K KOHI[aM BOPOT-
nuka. Cxemsl 3aTsaruBanus VB (puc. 2, 1VB), IVr, IVa, Ve npu koMOu-
HUPOBAHHOM pa30MBKE MO3BOJISIIOT M3rOTABIMBATh MO JBa BOPOTHUKA U3
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OJIHOM IIKYPKH C PacCHoOJIOKEHHEM XpeOTOBOW JIMHUM Ha KaXKJIOM M3 BO-
POTHUKOB IO OTJIETY UJIM CPe3y CTOMKHU, WU Ha OJJHOM U3 BOPOTHUKOB —
[0 OTJIETY, 4 HA JAPYIrOM — IO Cpe3y CTOMKU. HampaBneHue BOJIOCAHOrO
MOKPOBA B PaCKPauBaE€MbIX BOPOTHUKAX MOXKET OBITh Pa3IMUHbIM.

AHanu3 BapHaHTOB MOJICIMPOBAHUS MEXOBBIX BOPOTHUKOB MTOKA3bIBAET,
4YTO HauOOJNBIIUM Pa3HOOOpa3UeM OTIUYAETCS U3TOTOBJIEHHE OJHOIO BO-
POTHHKA MyTEeM MPOJOIBLHON pa30UBKHU MyIIHO-MEXOBOT0 Mnoydadpukara.
Teopernueck BO3MOXKHBI M JIpyru€ KOMOMHAIIMM CXEM, OJHAKO OHHM HE
UCIIOJIb3YIOTCSI UJIM UCIIONB3YIOTCSl KpallHE PENIKO, TaK KaK XapaKTepHu3y-
IOTCSI PACIOJIOKCHUEM XPEOTOBOM JIMHUY 110 CPe3y CTONKHU U (MITH) coeTu-
HEHUEM 0OKa OJIHOM MOJIOBUHKU IIKYPKU ¢ OOKOM JAPYro#, 4TO HA MPaKTH-
K€ CUHMTAeTCs Helelecoo0pa3HpiM. B ro0oM citydae BBIOOp JTODKEH OCy-
HIECTBJIATHCS HA OCHOBE BHM3YallbHOTO aHalIM3a BO3MOXKHBIX BapUaHTOB
MOJICTMPOBAHMUSI, UCIIOJIb30BAaHUE KOTOPHIX B MPAKTHYECKON paboTe obec-
MEYUT BBIPA3UTEIBHOCTh XY0KECTBEHHOTO PEUIEHUSI MEXOBOT'O BOPOTHH-
Ka 1 DKOHOMHOE uctojb3oBanue [IMII niag ero u3rorosiieHusI.
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