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1. IlosicHUTe/ILHAA 3aIIUCKA
OcnoBHas unenp [IM 02.«KoHCTpynpoBaHHE IIBEWHBIX U3JEIUI» — OCBOMUTH

CYLIECTBYIOLIME U NEPCIIEKTUBHBIE METOIbI IPOMBIIIJIEHHOTO MTPOEKTUPOBAHUS OAECHK Il KAK
CHUCTEMBl «YEJIIOBEK — OAEXKJa— Ccpeaa», TO €CTb MNpPUIAAHUA JETAIAM  OJE¥K]IbI
HaWBBITOJHEUIINX (POPM U pa3MepoB, OOECHEUMBAIOMINX MPOEKTUPYEMBIM HU3AEIUAM
BBICOKHE JCTETHMUECKHE CBOICTBa, XOpOIIee KauecTBO IMOCAJAKU Ha (QUType deloBeKa,
ynoOCTBO # KOM(OPTHOCTh B OJKCIUIyaTalldd TMpU ONTHMAJbHBIX 3aTpaTax Ha
IPOEKTUPOBAHUE U MPOU3BOJICTBO C UCIOJIB30BAHUEM MH(POPMALIUU O CTPOEHUU U pa3Mepax
TEJa 4YeJOBEKa, CBOMCTBAaX MAaTepUajoB, CBOEBPEMEHHOM CTWJIE U MOJE, C YYETOM
HPrOHOMUYECKUX TpeOOBaHUN, SKOHOMHYHOCTH PACXO/la MaTE€pUaoOB, TEXHOJIOTMYHOCTH
00pabOTKU MU3/IeTUil B YCIOBHUSAX UHIUBUYATBHOTO MPOU3BO/ICTBA.

B pe3ynbrate ocBoeHUs yueOHOM NUCHUTIITUHBIOO0YYAIOUTUIICS TOKEH UMETh TPAKTUIECKUI
OTIBIT:

pa3pabOTKU YePTEKEH KOHCTPYKIIUN HA TUTIOBBIC U UHIUBUIYATbHBIC (PUTYPHI C
NPUMEHEHHEM CHCTEMbI aBTOMAaTU3UPOBAHHOTO NipoekTupoBanus (najnee - CAIIP);

B pesynbrare ocBoeHUs y4eOHOM TUCIUILUIMHBI 00YUYaIOMIUICS TOKEH YMETh:
® JCIOJb30BaTh pAa3JIUYHBIE METOAUKM KOHCTPYMPOBAHUS IIPU BBINOJHEHUU
YepTekKEN KOHCTPYKLINH;
® JCIOJb30BaTh METObl KOHCTPYKTUBHOTO MOJEIUPOBAHMUS;
e paspabarbIBaTh MIA0JIOHBI, BRIMOIHITH IPAIAIMIO MA0JIOHOB;
e ucnoub3oBaTh CAIIP mBeHHBIX U3,
B pe3ynbrare ocBoeHHS yueOHOM NUCITUIUTMHBI 00yUYarOIIHICS JOJKEH 3HATh:
® pPa3MEPHYIO TUIOJIOTUIO HACEIICHHUS;
® [PUHIMUIBI U METO/IbI IOCTPOEHUS YEPTEKEN KOHCTPYKIU;
® TpUEMbl KOHCTPYKTHBHOI'O MOJICIIMPOBAHUS;
® CIOCOOBI MOCTPOEHUS MIA0JIOHOB AeTallel U UX IPaaIuio;

® 33]a4M aBTOPCKOTO HAJ30pa IPYU U3rOTOBJICHUS IIBEHHBIX U3ACIIHMN.



IIpakTnueckas padora Ne 1.
IHocTpoeHne yepTe:ka OCHOBBI PAMOIl WOKH.

Leab padoTbl: 0CBOEHUE METOIOB MOCTPOCHUSI OCHOBBI KOHCTPYKIIMH MPSMOM I00KU U
M3Yy4YEHUE €€ KOHCTPYKIIUU.
3ananue

1. Onpenenuth UCXOHBIE TAaHHBIE JIJISl pacyeTa U MOCTPOEHUSI KOHCTPYKLUU MPSIMOM FOOKH.
2. BBIOTHUTE pacueThl sl TOCTPOCHUS KOHCTPYKIMH FOOKH.
3. [TocTpouTh YepPTEIKHU KOHCTPYKIIHH FOOKH.
4. TponsBecTy aHATIN3 PE3YIBTATOB PA0OTHI U CHOPMYIUPOBATEH BHIBO/IHI.

OcHOBHBbIE CBe/IeHU
KOOku oTHOCSTCS K MossicHBIM u3AenusiM. Knaccudukanus 1060k npeacTaBieHa Ha puc. 1.1.

[Ipsimbie 100kH MO (hopMe HAIOMUHAIOT UIHHAP. YepTek KOHCTPYKIIUHU MPSMOM F0OKH
npeacTaBiieH Ha puc. 1.2
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Puc. 1.1 Knaccudukanusro60k
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Puc.1.2. OcHOBa KOHCTPYKITUH MPSMOU I00KH

JI71s1 moCTpoeHUsT YePTEke KOHCTPYKIIMU F0O0OK HEOOXOAUMBI CIEAYIOITHE

pasmepusie npusHaku: Ct, CO, tc, Hco, Hcm, [c3.

[Ipu KOHCTpYyHpPOBAaHUU 000K MPOEKTUPYIOT MPUOABKU HA CBOOOHOE 0OJIETraHKE 110
muauK Oenep (I16) u no nunum Tanuu (I1T). Bennunna npubaBok 3aBUCUT OT (POPMBI FOOKH.

Tadomuma 1.1

IIpudaBku Ha cBOOOIHOE 00JieraHue 1Jis 000K, CM

CrerneHb IpHJICTaHUS ITo muHuM Tanuu ITo nmuuum Genep
OueHsb IIOTHOE 0 0-0,5
[TimotHOE 05-0,7 0,7-1,0
Cpennee 1,0 1520
CBo0OogHOE cBoie 1,0 cBoiie 2,0




JKCNEepUMEHTAIbHAS YaCTh

[Toctpoenue uyepTesxkell KOHCTPYKIUH FOOOK MPOU3BOAMTCS Ha TUIIOBYIO (QUIYpY.
Metonuka noctpoenus uznoxxena B EMKO LHOTILLIL.

1. IToaroToBUTh HUCXOJHBIE J[AAaHHBIE Ui TIOCTPOCHUS YEPTEKEeH KOHCTPYKIIUU
pSIMOM 100KH.

Pa3mepHble pU3HAKKU TUIIOBOM KEHCKOM (UTyphl, HEOOXOAUMBIE ISl TOCTPOCHHUS
KOHCTPYKIIUU, OepyT U3 TaOiul] aOCOMIOTHBIX BEIUYMH W3MEPEHUN THUIIOBBIX >KEHCKHUX
duryp.

Bemuuunsl npubaBok Ha cBoOoaHoe obineranue 116 u It mpuBeaensr B Tabm. 1.1.
[Ipu 5TOM MOXXHO TOJIL30BAaTHCA PEKOMEHIALUSIMHU 0 HAMPaBICHUIO MOJABI TEKYIIETO M
MEePCHEKTUBHOTO IEPUOJIOB.

2. [ToAroToBUTH pacyeThl UIsl TOCTPOCHHS YepTekKell KOHCTPYKIIMH 000K TPSIMON U
KOHHUYECKOU B TabmuuHOM dopme (Tadm. 1.2).

3. [lonp3ysich pacueraMu, MOCTPOUTH UYEPTEK KOHCTPYKLIMU NPSAMON FOOKM Ha
MUJUTUMETPOBOM Oymare B Macmrtade 1:4 umum 1:1.

Tabmuna 1.2
Pacuer 1J11 mOCTPOEHUsI YepTe:Ka OCHOBBI MPSAMOii WOKHU
HaumenoBanue YcnoBHoE
Pacuernas ¢popmyna Pacuer, cm
KOHCTPYKTHBHOTO y4acTKa | 00o3HaueHHe
Cepenuna 3aaHero uT Tiocs
MOJIOTHUIIA
[Tonoxxenne nuHuu Genep Tb Jrc,/2 -2
lupuHa r0O0KM 1O TUHUU BB, C6 + 116
oenep
CepenuHa nepeiHero H,T, Trocn
MOJIOTHUIIA
[IIupuna 3agHETO
MOJIOTHUINA FOOKH Ha bb, (Co+I16)/2 — (0+1)
ypoBHe Oenep
JliinHa 100Kk cOOKy H,T, Jroco
(TT2+T2T1)'(CT+HT)
CymMmma pacTBopa BhITA4YEK 2B 1580071
(C6+110)-(Ct+IIr)
PactBop 00KOBOI1 BHITAUKH 0,5%XB
[Tonoxenue 3anHen BBs 0,455,
BBITAYKU
PacTtBOp 3anHen BoITaUKH 1/3XB
[Tonoxxenue nepenxen BB, 0.4B,B,
BBITAYKU




JInvHa 3agHel BBITAUKU 15+17cm
PactBOp nepennen BoITauku 1/62B

JlmnHa 00OKOBOM BBHITAYKH 15+20cMm

JlnHa mepeTHe BRITauKu 10+12cm

KOHTpOJILHLIe BOIIPOCHI

1. Kakue o ¢popme 100ku Bbl 3HaeTe?

2. Kakue ucxoiHbpIe JaHHBIE HEOOXOUMBI JISl TIOCTPOCHUS YepTexa MpsIMOon 100Ku?

3. Kak omnpenensiercst mosiosxkenue JMHUM Oeaep?

4, Kak paccunThIBaeTCs MIMPHUHA FOOKHU 110 IMHUH Oenep?

5. UeMy paBHa IIMPHUHA 33/IHETO MOJOTHHUIIA MPIMOU 0OKN?

6. Kak omnpenensiercsi CcyMMapHBbIi pacTBOP BbITAYEK MO JTUHUM TAJIUU JUIS IPSIMOM FOOKU?

IIpakTnueckas padora Ne 2.
IHocTpoenue yepre:ka 0CHOBBI KJINHbeBOM 100KkH. [locTpoeHue yepreska 0OCHOBBI
KOHUYECKOM I00KH.

Ieabr padorbl: OCBOCHME METOJOB IIOCTPOCHMSI OCHOBBI KOHCTPYKLHH KIMHBEBOM,
KOHUYECKOU I000K 1 U3yUeHHE UX KOHCTPYKIIUH.
3aganue
1. Onpenenuth UCXOHBIE TAHHBIE JIJISl pacyeTa U MOCTPOEHUSI KOHMYECKOU FOOKH.
2. BBINONHUTE pacyeTsl ISl TOCTPOCHUSI KOHCTPYKIIMH F00OK.
3. [TocTpouTh UepTERU KOHCTPYKIIMH FOOOK.
4. [Ipon3BecTy aHAJIU3 PE3YABTATOB pabOThI U C(HOPMYIUPOBATH BHIBOIBI.
OcHoOBHBIE CBeIeHHUSA

KOOku oTHOcATcs Kk TmosicHBIM u3nenusM. KoHuueckue 100ku 1o (hopme
HAaIIOMHHAIOT YCeUeHHBINH KoHyC. [ToaTOMY uepTeku KOHCTPYKIIUU TaKuX 000K HEOOXOAMMO
paccMaTpuBaTh Kak MPHUOIMKEHHBIE Pa3BEPTKH, COOTBETCTBEHHO IMJIMHAPA U YCEUEHHOTO
KOHYyca. YepTexk KOHCTPYKIIMHM KOHMYECKON F00KH mpeacTasieH Ha puc. 2.1. Ilpu moctpoenun
KOHMYECKUX 000K JUIMHY JIYIM BEPXHErO0 OCHOBAHMS YCEYEHHOT'O KOHyca MPUHUMAIOT 3a
JIMHUIO TaJIMH, a JUIMHY JIyTH HUKHETO — 3a JIMHUIO0 HU3a. Jlyru mpoBOAAT U3 OJHOTO LIEHTpA.
JlnuHa panuyca, OnpeAessIIoIero MoJIoKeH!e JTMHAN TaluH, 00yciIoBiIeHa Kod(ppuineHTomM
K — koadunmeHT koHudeckoro packiemeHus. Bennunna ero n3MeHsieTcsi B 3aBUCUMOCTH OT
CTETNEeHM packienieHus oku (tabm. 2.1.)



Tab6muma 2.1

Beauuuna KOZ)(I)(I)I/IIII/IQHTEI KOHUYECKOI0 paCcKrJaCHICHUSA

Bun koHnueckoi 100Ku

Bemunna ko3 dunmenta

Comnnrie 0,32
[Tosrycomute 0,64
Bonproit komokon 0,8
CpenHuii KOJIOKOIT 0,9
Mautelii KOJIOKOJI 1,0
Bonpimoi ket 1,2
Knemr 1,4

Puc. 2.1. Cxema KOHCTPYKIIMH KOHUYECKHX FOOO0K



C yBenuMYeHHMEM YHCIEHHOro 3HaueHus Kod(pduuuenta K creneHp packiemieHus
KHU3Y I00KH cokpamaercs. M HaoO6opoT, HauMmeHbllas BenuuuHa Kod3dduuuenta K
COOTBETCTBYET IOOKEe C OonpIIMM KoyndecTBOM (Qana BHuU3Y. Ee KoHCTpykuus 1o
OKPYXHOCTH COOTBETCTBYET HA3BAHUIO «COJIHLIE» (CM. Tabi. 2.1).

JUie TOCTpOEHHA YepTeKEe KOHCTPYKLHMH FOOOK HEOOXOIMMBI ClENYIOLIUe
pasmepssie npusHaku: Ct, CO6, tc, Hco, Hcn, [c3.

[Ipu mocTpoeHNN HEKOTOPHIX BHJIOB KOHMUYECKUX FOOOK (Masblil KOJOKOJ, OOJIBIION
KJIeII, KJIell) U KEHCKUX (UIYp C y3KOM TaJlued M IIHUPOKUMHU OeIpamMH NMPOEKTUPYIOT
BBITAYKy Ha JIMHUM TalMM, KaK Moka3zaHO Ha puc. 2.1. Ee pacTBop paccuuThIBaeTCs Kak
pa3HOCTh IIMPHUHBI IOOKM MO JMHUKM Oenep M Tanuu. OceBas BbITaYKa pacIoOJIaraerTcs
nocepeaunHe yyactka TT; mo HanpaBineHuto gyya u3 Touku O.

[Ipn xoHCTpyHpOBaHUU 000K MPOEKTUPYIOT MPUOABKU HA CBOOOJHOE OOJIEraHue IO
muauun 6eaep (I16) u mo nuaum tanuu (I1T). Benmnunza mpubaBok 3aBUCHT OT (hOPMBI FOOKH.

Tabmuna 2.2
IIpnb6aBku HA cBOOOAHOE 00JIeranue 1Jisl OOK, CM
CreneHp npuiIeraHus [1o muaum Tanun [1o nuaum 6enep
OueHb MJII0THOE 0 0-0,5
[TnotHOE 0,5-0,7 0,7-1,0
Cpennee 1,0 1,520
CBo0OogHOE cBoime 1,0 cBoIe 2,0

JKCNEePUMEHTAIbHAS YaCTh

[TocTpoenune yeprexell KOHCTPYKIMHM FOOOK MPOM3BOAMUTCS Ha TUIIOBYIO (uUrypy.
Metoauka nocrpoenus uznoxkena B8 EMKO [TOTHIJIL.

1. IToaArOoTOBUTH MUCXOMHBIE TAHHBIC JJI TIOCTPOCHUS YePTEkEH KOHCTPYKITMH F0O0K
KIIMHBEBOW M KOHUYECKON (DOPMBI.

Pa3mepHble mpU3HAKU THIOBOM KEHCKOHM (DUTYpBI, HEOOXOAMMBIC JIJISi TOCTPOCHUS
KOHCTPYKIIMH, OepyT W3 TaOauI] aOCOJIOTHBIX BEIUYMH H3MEPEHUN THITOBBIX >KCHCKHX
duryp.

Bennuunasl npubaBok Ha cBoOogHOE obneranue I16 u IIt npuBenenst B Tabim. 2.2.
[Tpy >TOM MOKHO TIOJIB30BATHCS PEKOMCHIAIMSIMH IO HANPABJICHHIO MOJBI TEKYIIETO H
MEPCIIEKTUBHOTO ITEPHOJIOB.

2. IlonroToBUTh pacyeTbl Ui TIOCTPOCHUS UYEPTEKEW KOHCTPYKIUU 000K
KIIMHBEBOUM ¥ KOHMYECKOW B TabnnuHOM popme (Tadm. 2.3).

3. [Tonp3ysich pacueTaMu, MOCTPOUTH YEPTEKU KOHCTPYKIIMH FOOOK KIMHBEBOW M
KOHMUYECKOM Ha MIJITTUMETpPOoBOi Oymare B macmTabe 1:4 wm 1:1.

4. ChopMynupoBaTh BBIBOABI MO paboOTe, KOTOPHIE IOJKHBI OTpPaKaTh AaHAIW3
3aBUCUMOCTH KOA(Q(UIIMEHTa KOHUYECKOTO PACKIICHICHHS OT BEIMYWHBI PACKJICIICHHUS
F00KH.



Tab6mauma 2.3

Pacuer AJIA MOCTPOCHUS YEePTEKRA OCHOBBI KOHHMYECKOH I00KH

HaunmenoBanune YcnoBHOE
Pacuetnas ¢popmyna Pacuer, cm

KOHCTPYKTHUBHOTO y4acTKaloO03HAYEHUE
ITono)xeHue JTUHUYU Taduu oT K(Ct+IIr)
[Tonoxenue TUHUK Oeep Ob OT+TBb, rne Th=(/Itc,/2)-2
ITonoxxenue TUHUA HA3a OH OT+TH, roe TH=/Iro0
[upuHa 100KU O TUHUU TT, CrtIt
TaJuu

KOHTpOJIbHLIe BOITPOCHI

1. Kakue o ¢popme 100ku Bbl 3HaeTe?
2. Kakue ucxo/iHbple JaHHbIE HEOOXOIUMBI JJIs1 HOCTPOEHUsS yepTexeil 000K KIMHbEBOH U

KOHHUYECKOM?

3. Kak omnpenensercst mosiosxkeHue JUHUM Oeaep?

4. Kak paccuuThIBaeTcs IIMPUHA FOOKH 1O JTUHUH Oenep?

5. Kak omnpenensieTcsi CcyMMapHBIil pacTBOP BbITAYEK MO JTMHUH TAJTUU JJIs IPSIMOM F0OKH?
6. Kak Bimmsier ko PUITMEeHT KOHMYECKOTOpacKieIeHus 00KU Ha popmy F0OKHU?

7. B uem 3aki1t04ar0TCss 0COOCHHOCTH MOCTPOCHUSI KOHUUECKUX FOOOK JJ1s PUTYPHI C Y3KOM

Taaue U MUPOKUMH Oeapamu?

IIpakTnueckas padora Ne 3.
ITocTpoeHue yepTeka OCHOBBI )KEHCKHX OPIOK.

Heab padoTbl: 0CBOEHUE METOUKU pacueTa U NOCTPOCHHs 0a30BON KOHCTPYKLIUU OPIOK.
3aganue

1. Onpenenuth UCXOHBIEC TAHHBIC JJIsl pacdeTa U MOCTPOCHUS 0a30BOM KOHCTPYKIIMH OPIOK:
1.1. TTo 3cku3y MOJENIA COCTAaBUTH OMMKMCAHNUE BHEITHETO BUA OPIOK.
1.2. O3HaKOMHTHCS C UBMEPEHUSIMU (PUTYP TUIIOBOTO TEIOCTOKEHHS U BHIOPATH

HEOOXOIUMBIE.
1.3. B cooTBeTcTBUU C IPOEKTUPYEMOH (hopMOii OproK onpeaenuTh MprudaBKu Ha CBOOOIHOE

oOJsterauue.
1.4. OnpeneanTh BEIMUMHBI U3MEPEHUI TOTOBBIX OPIOK, HEOOXOIMMBIX JUIsl pacdyeTa u

NOCTPOEHUsI 0a30BOM KOHCTPYKLIUU.



2. [IpousBecTr pacueT KOHCTPYKIUHU OPIOK U PE3YyIbTAThl CBECTH B TAONHILY.
3. ITocTpouTh YepTeKU OCHOBHBIX JieTaneil KOHCTPYKIIMU OPIOK.
4. ChopmynupoBaTh BEIBOJIBI IO paboTe.

OcHoBHBIE CBeICHUS

HcxonHbIMM JaHHBIMU JUIS pacueTa M IOCTPOCHHUS YepTeXed neTaneil ofex.bl
OpUONIMKEHHBIMH  METOJIaMH  SIBJISIIOTCS  pa3MEpHbIE IpHU3HAKU (QUIyp TUIIOBOTO WIU
HETUIIOBOT'O TEJIOCIOKEHUS U PA3IMYHBIE IPUITYCKHU.

PazmepHble npu3HaKK, HEOOXOJUMBIE 1JIsl pacueTa OpIOK, YCTaHABIMBAIOTCS UCXOs
13 BEIOpaHHOIN METOIMKH TOCTPOEHUS OPIOK.

Benymue pasmepHble npu3HaKu ~ OepyTcsi M3 HOPMATUBHO-TEXHUYECKUX
JOKYMEHTOB. [[n1Ha OpIOK yCTaHaBIMBAETCS IO LIKajle, YTBEPKICHHOM Ha METOJUYECKHUX
coBelaHusx JJoMoB Mojeneit Ha TeKyUIMii U nepcreKTUBHbIN nepuoasl. [Ipu onpenenenun
JUIMHBI OpIOK HEOO0XOJAMMO YUYUTHIBATH IOJOXKEHHE BEpXHEW JIMHUU TOcaJku OploK Ha
¢durype, To €CTh OJIO)KEHHUE €€ 110 OTHOIICHUIO K JTUHUU Tauu purypsl yenoseka. [llupuna
OpIOK BHHU3Y YCTaHaBIIMBAeTCsI B COOTBETCTBHM C HampaBieHueM Mmofsl. [llupuna Oprox
BHU3Y M JJIMHA MX HaXOJATCA BO B3aMMOCBS3U. Y HIMPOKHUX Opiok (28—32 cM) JuHUS HHU3a
OTCTOUT OT T0J1a Ha 3—4 cM, yMepeHHO! mHpHHEI (24—27 cM) Ha 5-6 cM, y y3kux Oprox (20—
23 cM) TUHUS HU3a HE JOXOIUT JI0 TIojia Ha 7—8 cM.

Tabmuna 3.1.
PasMepHbIe NPU3HAKH THIIOBOH (PUIypPbI
HaumeHnoBanue KOHCTPYKTUBHOTO
VYcnoBHOE 0003HAUCHUE Bennuuna, cm
ydacTka
[TonyoOxBaT rpyu TpeTuii Cry
[TonyoOxBaT Tamuu Cr
[Tonyo6xBat 6enep C6
PaccTosiHue OT IMHUY TaTuK 10 KOJIeHa 6
cOOKY Hrk

[TpubaBka — 3TO pa3HHUIlA MEXAY pa3MepamMH OpIOK M pa3MepaMy Tejla YeJoBeKa.
CBoOoma npIxaHWsl, JBWKCHHS, KpOBOOOpAIlEHWS, a TaKKe pEryJupOBKa CTETCHH
obyeranus OprOK OOECIeYMBAETCS MPUITYCKAMU Ha COOTBETCTBYIOIIUX y4dacTKaxX H3CIIHS.
[IT — mpubaBka TO JIMHUU Tanuu oOecreyuBaeT CBOOONY ABIKEHUS M aAbixaHus. OHa
YUUTBIBAET TOJIIMHY MaKeTa HIKEJIEKAIIUX CIIOEB OJICK/bl H CTETICHb PETYIUPOBKU JUTUHBI
nosica Oprok. [Ipu HomeHnn Oprok O6e3 peMHs mpubaBKa Ha PEryIMPOBKY paBHA HymO. [Ipu
HOIIICHUH OPIOK ¢ peMHEM IpubaBKa Ha perylnupoBKy coctasisieT 1,0+2,7cm.

[16 — npubaBka Kk mMpuHEe OpIOK MO JUHUM Oedep oOecmedynBaeT CBOOOIY
JBYOKCHUS, YYUTHIBACT TOJIIMHY HIDKENEkKAIIero cios oaexabl. llpubaBka 3aBHCHT OT
criTy3Ta OpIOK, pOCTa U MOJTHOTHI purypsl. M3mensiercs npubaska B npeaenax 1,0+6,0cm:

OYCHB IIOTHOE I16=0,0+1,0cm
npuiieranue Oprok



IUIOTHOE npuiieranue oprok  I16=1,0+2,0cm

HOPMAaJIbHOE MpUJIETaHNe I16=3,0+4,0cm
OproK

MIUPOKUE OPIOKU I16=5,0+6,0

[To6 — mpubaBka k 00xBaTy Oenpa obecrieunBaeT CBOOOAY JBHKEHHS, CIOCOOCTBYET
(GhOopMHUPOBAHUIO 3aJIAaHHOTO CHIIYdTa Oprok. M3MeHsercs mpubaBKka B MUPOKUX MpeAesiax —
ot 7,0 1o 16,0cm.

Taobmuna 3.2
IIpubdaBku HA cBOOOIHOE OOJIeraHue
HaumenoBanue YcnoBHoe 0003HaUCHHE Bennuuna, cm
[To mmHuK Tanuu IIT
I1o nmunum 6enep 116
Tabawnia 3.3
BeiuuuHbI H3MepPeHUIl TOTOBBIX OPIOK,
HCIOJIb3yeMble /1JIsl IOCTPOCHUSI OCHOBBI KOHCTPYKIIUH
Y4acTOK u3MEpeHus YcnoBHoe o0o3HaueHue |Benuunna, cm
JlmuHa Oprok J16
[upuna OpIOK BHU3Y B TOTOBOM BHJIE [T

[[upuna OproK Ha ypOBHE KOJICHA B
TOTOBOM BHJIE

Ik

B nannoit nabopaTopHoil paboTe CTYIEHThI CTPOAT KOHCTPYKIIMIO KEHCKUX OPIOK.

BMecte ¢ TeM MO COMTacoBaHHMIO C MPEMOAABATEIeM MOXKET OBITh IOCTPOCHA
KOHCTPYKIMS MYXKCKUX Oprok. OCHOBHBIE 3Tambl pacueTa >KEHCKHUX OpIOK aHaJIOTHMYHBI C
TEMH, YTO PACCMOTPEHBI JISI MYKCKUX OpIOK.

OCOOCHHOCTH M OTJINYMS B TMOCTPOCHUM JKEHCKHUX OPIOK BBI3BAHBI OCOOCHHOCTSMU
AHTPOITIOMOP(HBIX XapaKTEPUCTUK KEHCKUX (QUTYD.

JInist aKEHCKUX OpIOK MOHMKAETCS JIMHUS BBICOTHI CUICHUS, YBEIHMUMBAETCs OajaHC
Oprok, u3MeHsieTcss odopmIIeHHE cpe3a OaHTa, CpeHEro W OOKOBOTO CPE30B B BEpxXHEHU
qacTu. V3MeHeHHsT B TOCTPOCHHUH JKEHCKUX OpIOK HE SBIISIOTCS TNPHHIUIUAIBHBIMH, a
BBI3BaHBI N3MEHEHHUSIMH BEITUYMHBI PA3MEPHBIX PU3HAKOB.



Jlns mpumanus OprokamM o00beMHOW (OpMBI HEOOXOAWMO TMPOBECTH BIAXKHO-
TEIIOByl0 00paboTky. I[Ipu KOHCTpyHpOBaHUM OpIOK YUYUTHIBAECTCS OTTSATMBAHHUE 3aJHEH
MIOJIOBUHKY B BEPXHEHN 4acTH IIAaroBOro cpesa. st 3Toro maroBbii cpe3 3aJHEN MOJTOBUHKH
OpIOK Ha ydacTKe OT JIMHUHU KOJIEHA J0 CPEIHEro cpes3a JeNalT KOpode IIaroBoro cpesa
nepenne nmonoBuHkM Ha (0,5cMm. BenuunHa OTTATMBaHHMS 3aBUCUT OT CTENEHUW HAKIIOHA
[IarOBOTO Cpe3a 3a/IHEH MOJOBUHKH OPIOK.

Jis npupanus HeoOXoAMMON (OPMBI 3aTHIOI0 TMOJOBHHKY OpIOK OTTSTHMBAIOT B
HIDKHEW dYacTH cpemHero cpeza Ha 1,5-2,5cm, a y nuHUM cruba ee peKOMEHIYeTCs
CyTIOKUBaTh. [Ipu N3roTOBIEHUU OPIOK U3 TKaHEH, MII0X0 MOJAIOIINXCS BIaYKHO-TETLIOBOM
00paboTKe, BMECTO OTTATMBAHUS MPOSKTUPYIOT OTPE3HON KJIMH ¢ 0cO00W KOH(UTypanuei
CpE30B, UCKIIIOYAIONIEH BEIWYMHY OTTATMBaHMs. Ha ydacTke MpOTHB SITOJUYHBIX MBIIII]
CpPEIHUI Cpe3 TaKKE PEKOMEHAYETCS CYTIOXUTh Ha 0,5-0,7cM.

@dopma maroBbIX U OOKOBBIX CPE30B OPIOK Y3KUX IO BCEHl JIMHE OoJiee CIIOXKHA.
Jetanu Ttakux Oprok (GOPMYIOT Takke B HIDKHUX dYacTsaxX. llepennue yactu Oprok
OTTSTHBAIOT HAa YY4aCcTKE HUXKE KOJICHA MO IaroBomy u 6okoBomy cpesam Ha 0,3-0,5¢cmM, a
JUHUM cruba CyTIOKUBAIOT MPUMEPHO Ha Ty )K€ BEJIMUMHY. 3aJHUE YaCTH OpPIOK Ha ITUX Ke
y4acTKaX OTTATHUBAIOT MO CrubaM W CYTIOKUBAIOT MO OOKOBOMY U IIIAarOBOMY Cpe3aMm
MIPUMEPHO Ha TY K€ BETUYNHY, Ha KOTOPYIO OTTATUBAIOT MEPETHUE MTOJTOBUHKH.

[Iupokue Oproku UMEIOT OoJjiee MpIMYyI0 (GOpMy CpPe30B U TMOYTH HE TPeOyIoT
BJIQYKHO-TETUIOBOM 00pabOTKH.

3KCHepI/lMeHTa.leHaﬂ 4acThb

Hcnonp3yst yCTaHOBICHHBIE HMCXOIHBIC TaHHBIC, MPOU3BOIUTCS PACUYET OCHOBBI
KOHCTpYKLMHU Oprok. JlaHHBIE pacueTa He0OXOJUMO CBECTH B TaOJIHILY.

Tabnuua 3.4
Pacyer KOHCTPYKIINH KEHCKHX OpPIOK
HanmenoBanue
Pacuetnble hopmybl Pacuer, cm
KOHCTPYKTHUBHBIX OTPE3KOB
1 2 3

[lepenHsst yacTh OprOK

JlnuHa Oprok 10 HU3a

ToHo=16 (mo moaenmn)

BricoTa cunenus

Tos3=0,5C0o-(1+2cm)+
+TMoHOE 0OpMIICHHE

[Tonoxxenue nuuuu Genep

H1B1:1/3T0ﬂ1

IomoxeHne TMHUU KOJIEHA

ToKo:I[TK6

Ilonoxeuue JTUHUU TaJIUNA

TOT0|:0, 1 (C6'CT)

[IIupuHa nepenHen yactu
OpIOK 1O JIMHUM Oenep

b,5,=0,5C6+(0,5+0,7) 116

[Ilvpuna mara nepegHen

H2H3=O, 1 (C6+H6)




qacTHu

ITonoxxeHue IUHUU cTHOA ToT=51,54/2

BcriomorarenbHable TOUKH

IS TIOCTPOECHUS CPETHETO b,b,,=0,5+0,7
HzI=0,4H252

cpesa

[IIuprHa BHU3Y H,H,~1111-2

KK]_]_ZKZ:(]_HK-Z)/Z

HInpuna Ha ypoBHE KOJIEHA wmn KKy =1+1.5

T,T4=0,5(Ct+IIT)+
[[IuprHa Mo TMHUU TATUU +BBITAYKH U CKJIAJIKH
T0|T4<0,7—1,0

3a1Hs15 TOJTOBUHKA OPIOK
[[IuprHa 3agHEN YacTH
OpIOK BHHU3Y

HH;=HH,=HH,+2

[[Iupuna 3agHEN YacTH

OpIOK Ha YPOBHE KOJeHa KK3=KK=KKy;+2

[TonosxkeHre OOKOBOTO cpe3a
3a/IHe# yacTu OpIOK Ha b1b3=0,1(C6+116)-2
JTUHUU Oefiep

[[lupuna 3agH€EM NOTOBUHKHA

Ha JIMHUK Oenep B3b,~(C6+116)-b:521

Bananc 6prok b4b5=0,05(C6+Bc)-(0,3+0,5)

BcrnomorarenbHble TOUKH 5{25{21}; (,?,’991’3+%05)C6

JUIS IOCTPOGHUS CPEHETO ;;1_ EI 2

cpesa 32~
H212:0,5ﬂ21

[[lupuna 3agHEN YacTH Ha TsT,=0,5(CO+I1T)+BBITaYKH

JIMHUHU TaJIuU K3b3T=K11b,T4

[[Iupuna mara 3aaHei

MTOJIOBUHKHU OPIOK A1515=0,25(C6+116)-1,5

Odopmnenue TMHUN HU3A HHg=0,5+1

Bepmmna marosoro cpesa H4K4516=H,K,513-(0,5+1)

[To pe3ynbraTaM pacdera BBIMOJHSIIOT MOCTPOCHUE KOHCTPYKIMK Oprok (puc. 3.1).
Ha mepenneii yacti OproKk pacTBOp BBITaYKW paBeH 2—2,5cM, JJIMHA BBITAYKH paBHa 1/3
BBICOTHI cuieHus. Ha 3amHeit yacTu OproK KOJIMYECTBO MPOCKTHPYEMBIX BBITAYEK 3aBUCUT OT
CTETICH! BBICTYMAHUS ATOMUI. BenwunHa BBITauek M3MEHsIETCS B IMpenenax oT 2 A0 4 cM.
Pacnonararorcs BBITAUKH MEPIEHAUKYISAPHO K JMHUHM Tanud. [Ipu mMpoeKTHpOBaHWU NBYX



BBITAQYCK HX pacrojararorT Ha pacCCTOAHUHA 2cM OT KOHIIOB 3aJHCETO KapMaHa. I[J'II/IHEI
BBITAYCK JOXOIUT A0 JIMHHUHU 3aJHCTO KapMaHa.
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Puc. 3.1. Konctpykius xKeHCKUX OpIOK

['opu3oHTanbHBIl KapMaH Ha NEpPeIHMX U TNpaBod 3a7Hel dYacTsix Oprok
pacnonararoT NnapajuleJIbHO Cpe3y TaJluM Ha pacCcTOSHUM 6—7 cM OT Hero u Ha 4 ¢cM OT

OokoBoro cpesa. JlimHa TOPU3OHTAIBFHOTO KapMmaHa IepenHedl yacTu Oprok — 16 cMm, Ha
npaBoi 3anHel — 14 cMm.



bokoBoii kapMaH pacmonaraloT HAKJIOHHO Ha IMEpEeJHE 4YacTh WU
HEMOCPEJCTBEHHO B OOKOBOM IIBE Ha 4 CM OT cpe3a Tajuu. BepxHuil KOHEN HAKJIOHHOTO
KapMaHa pacrojaraioT Ha 4-8 cm or OOKOBOTO cpe3a IO JMHHUHM Talud MepeaHei dactu
oprok. Huxnuii koner] Ha 3 cM oT 60koBoOTO cpe3a. [{nnHa Bxona B kapman — 17 cm.

[Toce mocTpoeHHsT KOHCTPYKLIMH HEOOXOAMMO yKaszaTh Mecta M BenuunHy BTO
WIA WCHONb30BaTh KOHCTPYKTUBHBIE TPHEMBl I MPHIAHUS JAETAIIM HE0OXOIuMOn
00BEeMHOI POpPMBI.

Yka3aHus K cCoCTaBJIeHHIO 0TYeTa

OTyeT AOJKEH CONEPKATD:

1. McxoaHble naHHBIC I pacyeTa U MOCTPOSHUS 0a30BOM KOHCTPYKITUHN OPIOK.

2. Pacuer, cBe/IeHHBII B TaOIHITY.

3. UepTe:k KOHCTPYKIIMHM OCHOBHBIX JIeTajedl C yKa3aHWEM METOJOB TPHUIAHHS JCTaIsIM
HE0O0X0auMOM 00BeMHON (DOPMBI.

KoHTpoJibHBIE BONPOCHI

1. Kakue pazMepHbie TPU3HAKK HEOOXOAUMBI JJI pacueTa MOCTPOCHUS] KOHCTPYKIIUU OpIOK?
2. Kakumu KpUTEepUsSMH ONPEIEIISIIOTCS BETMYUHBI TIPUITYCKOB?

3. B uem 3akitoueHbl OCHOBHBIE 3Talbl MOCTPOEHUSI 0a30BOM KOHCTPYKIIMHU OpIOK?

4. Yto BXOIUT B MOHATHE «0a30Basi KOHCTPYKIUS OPIOK»?

5. Yro Takoe 6anaHc Oprok?

6. B uem ocobeHHOCTH pacueTa KOHCTPYKIIMH KEHCKUX OprOK?

7. B yem 3akitodaeTcs BiIaXHO-TEIIOBass 00paboTka neraneit Oprok?

8. KakoBbl 0COOEHHOCTH TOCTPOEHUSI uUepTeka OpIOK, ITUIOTHO OOJIerarommx B 00JIacTH
Oenep U ¢ yKOPOUEHHOMN BBICOTOU CUJICHUS?



IIpakTuyeckas padora Ne 4.
IHocTpoenue yepre:ka OCHOBBI HKEHCKOH IJIEYEeBOM 0€KIbI C BTAYHbIM

PyYKaBoOM.

I_Ie.m, paﬁoTbl: H3YUCHHUC KOHCTPYKIIUHU U OCBOCHUC MCTOJUKH ITOCTPOCHHA KOHCTPYKIIUU
CIIMHKHU U ITIOJIOYKH KCHCKOI'O I1JIaThA.

3aganue

1. O3HaKOMUTBCS ¢ OCOOCHHOCTSIMU COBPEMEHHBIX KOHCTPYKIIUN KEHCKOU OJCHKIbI.
2. OnpeneTuTh UCXOIHBIC JAHHBIE JIJIST TOCTPOCHHS 0a30BOM KOHCTPYKIIMHA CITUHKH U
MTOJIOYKH >KEHCKOTO ILIAThS.

3. BBIMOTHUTE pacyeTsl 71 TOCTPOSHUS YepTexel 0a30BOi KOHCTPYKIIHH.

4. [locTpouTh yepTeXH 6a30BOI KOHCTPYKLIUU.

5. [Ipou3BecTn aHaIM3 Pe3yIbTATOB PAOOTHI M CHOPMYIUPOBATH BEIBO/IBI.

OcHoBHBIE CBeIeHUS

Jlns  Mojenedl  JKEHCKUX  TUIAaTheB  XapaKTepHO  OoJbllioe  pasHooOpasue
KOHCTPYKTHBHBIX PELICHUMN.

OO01mue XxapaKTepucTUKU 00bEMHO-TIPOCTPAHCTBEHHONU (POPMBI U KOHCTPYKTHBHOTO
MOCTPOCHUSI OJICKIbI OMPEACIAIOT CUIYIT U TOKpoil. B coBpemMeHHOM MOeIMpOBaHUU
INPUHATO HECKOJbKO BEAYIIMX MOJHBIX CHIY3TOB OJEKIbI, MpPeIHAa3HAYEHHBIX IS
noTpeduTeneil pa3HbIX BO3PACTHBIX M TOJHOTHBIX TPyHM. TpH CUIIydTa — NPUIIETAIOIIHMA
(mpuTaneHHbBIN), TOJYNPUICTAIONUNA U TPSIMOM CTadu KIACCHYECKUMH U  SIBISIOTCS
OCHOBHBIMH TIPH JIFOOBIX U3MEHEHUSX MOJIBI.

[Ipuneraronmii  CUIIy3T XapakTEpU3YyeTCs YETKO YUTAEMOW JIMHUEW Tajuu,
obecrieynBaroIeil OueHb IIOTHOE WU TUIOTHOE MPWJIETAHUE B 00IACTH TaJHH.

XapakTepHOH OCOOCHHOCTBIO TMOJNYIPHIETAIOUIETO CHIIydTa SBISETCA TeKydas
dbopMa, He BBISIBIISIFOIIAS, a CJIETKa OTMEYArOIIas TAHIO.

B wuznmenusax mnpsMoro cuiaysTa JIMHMUS Talud HE AKUEHTUPYETCS M UIpaeT, Kak
MPaBUIIO0, BCIOMOTATEIBHYIO POJIb JIJISl TOCTPOCHMS YepTEkKa KOHCTPYKIIUH.

st mpugadus 06beMHOM (OpMBI U3ACIHUIO HA CIHMHKE MPEAyCcMaTPUBAIOT OTBO/I
CpelHell JIMHUM Ha YpOBHE TallMM U B HEKOTOPBIX CiIy4yasx B BepxHeW yactu. Bennuumna
OTBOJIa M OKOHYATEIbHOE O(GOpPMIICHUE CpPETHEH JIMHUM CIUHKH 3aBUCAT OT CHUIIydTa U
HaJU4Ms IBa TOCEPEIWHE CIHUHKU. YUYHUTHIBAIOTCA TaKKe€ OCOOCHHOCTH TEJOCIOKEHUS
¢durypsi 3akazunka (tabnuna 4.1).



Tab6mumna 4.1

Beanunna oTtBoaa cpezmeﬁ JIMHUH CIIMHKH HA YPOBHE JIMHUMA TAJIUHA

(orpe3ok TT,)
CrimHKa paspesHas CrimHKa Hepa3pes3Hast
CunysT C BBITAYKaMH Ha | 0e3 BeITaUeK Ha | C BEITAUKaMu Ha | Oe3 BBITaueK Ha
Taaun TaIun TaIun TaIun
[Tpsimoid — 1,0 — 15
[Tomynpueraronuit 1,0 15 15 1,0
[TpuraneHHbIH 15 - 2,0 -

Pacrnionoxxenne u popma GOKOBBIX CpPe30B, KOH(MUTYpaIUsl BBITAYEK TECHO CBSI3aHBI
¢ ¢opmoii uzaenus (puc. 4.1-4.3).

[Tonoxxenue BepinH OOKOBOTO IIBa omnpeaensiercs orpe3koM ['11s=1/8...1/4 T'1I'y B
u3JIenusaX 4eTkux (GopMm u HeOONbIUX 00BEMOB. B M3€NMUsAX HOCTATOYHO MSTKUX (OpM C
OJHUM OOKOBBIM IIIBOM B COYETaHUU C peibedamu, MpOXOIAIIUMHI Yepe3 LEHTPhI TPYIHBIX
kene3 v monatok. I'1's=1/4...1/2 I'1I'4.

B uznenusx nonynpusieraromero 1 Npuieraroniero CUiIy3ToB MPOEKTUPYIOT YEThIPE
BBITAUKH: OJJHY Ha CIHHKE, MEPEHIO U OOKOBYIO BBHITAUYKH HA IMOJIOYKE M OAHY OOKOBYIO.
Cymmapnsiii  pactBop BbiTadek > B=(Cry+IIr)—(Ct+IIT)-TT1(TTy;). PactBOp Kaxmoii
BhITauKn), B/4.

[TonoxeHne oceBoit GOKOBBIX CPE30B CITUHKYU U MOJIOUKU HA TUHUU O€JIep ONPEeNIstoT

EE, - T,
no ¢opmyne: bib,=ITs+ 2 . 3areM HaxomsIT MONOXKEHHE OOKOBBIX CpPE30B Ha JIMHUU
(s + 1) - (Can*+ I
66}]6}): b,bs=b,bs= 2

. Kondurypauust nuauii 60KOBBIX CPE30B U BBITAYEK
3aBUCUT OT  BEJIMYMHBI HUX pacTBoOpa MW  MOXKET ObITh:  OKpPYIJIOW —  MpHU
3HAYUTEIbHOMIIDUTAIMBAHUM;  COPSAMJIEHHONM — TNpU  YMEPEHHOM  IPUTAJIMBAHMY;
BEPETEHOOOPA3HOM — MpH HE3HAUMTENbHOM NpuTaluBaHuU. llpu OKpyrioi, m0CTaTOYHO
MSTKOM (hopMe U3AeNMii BHITAUKU HA CIIMHKE M MOJIOUKE MPOEKTUPYIOT Yepe3 LIEHTPhI TPy In
u jgonarok. I1o mepe yruionenus neranei CIMHKY U ITOJI0YKHU BBITAYKH CMEIIAIOT B CTOPOHY
IIPOUMBIL:

(T3T6=F3F2; T1T5:0,4FF1).

BricoTa BhITAaUKM yCTaHABIMBAETCSI B COOTBETCTBUU ¢ (hopmoit m3nenusi. B ocHoBe
OOBIYHOW MOJIENIM BEpXHHM KOHEIl BBITaYKW pacnojaratoT Hiwke nuHuu T3 Ha 2-3cwMm,
HUKHUW KOHEI BBIIIE TUHUU Oefiep Ha 5 cM.
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Puc. 4.1. OcHOBa KOHCTPYKIIUU CITUHKHU U TIOJIOYKH KEHCKOM OJICHKIbI
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Puc. 4.2. BapuaHTs! WieHSHHS W3IETHS HA ICTANIH 11 00pa30BaHus 00BEMHON (OPMBI
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Puc. 4.3. BapuaHTs! WieHSHHs W3IETHS HA ICTAIH 11 00pa3oBaHus 00BEMHON (GOPMBI



Hampasnenne muHUM BBRITA4YeK U pelibe(OB B TOTOBOM H3CIIUN OOBIYHO OMPEEISIET
CTOpOHa, Jexamasi ONMuKe K cepefuHe JeTanu, BTOopas e CTOpPOHA TOMOTaeT BBHISBUTH
dbopMy u3Aenus U MO KOH(MUTypalud MOKET 3HAYUTENbHO OTJIMYaThCA OT IMEepBOM (CM.
puc. 4.3).

[To kaxmoMy CHIIY3Ty, TIOKPOIO, C YYETOM BO3PACTHBIX U Pa3MEPHO-TIOJTHOTHBIX
rpynmn, paspabaTbiBaeTcs 0a3oBas KOHCTpykuus. OHa OTpakaeT THUIIOBOE TMOJOXKEHUE U
dbopMy  OCHOBHBIX  (OpMOOOpa3yOIIUX  AIEeMEHTOB  (IIBOB, BBITaueK). BBIOOp
dbopMooOpa3yIoUX CPEeICTB U XapakTep OQOpPMIICHUS CpPE30B JeTalied 3aBUCAT OT
MIPOCKTUPYEMOM CHITYITHOUN (POPMBL.

3KCHepI/lMeHTa.ﬂbHaﬂ 4acThb

C 0COOEHHOCTSIMM COBPEMEHHBIX KOHCTPYKIIMI JKEHCKUX IIJIaThEB CTYJIEHTHI
3HAKOMSITCSI, TIOJB3YSCh JIUTEPATYPOU 10 KOHCTPYUPOBAHHIO OJICHKIBI C YIECTOM TPEOOBAHHMA
MO/JIbI TEKYIIET0 T'0JIa ¥ MEePCIEeKTUBHBIX MEPUO/IOB.

[Ipn ompeneneHUM UCXOAHBIX JAaHHBIX TMEPEYCHb W BEIUYMHBI Pa3MEpPHBIX
NMPU3HAKOB, HEOOXOIMMBIX TPU TPOSKTUPOBAHUHM CIIMHKH W TIOJOYKH XEHCKOTO TUIATHS,
O0epyr u3 oruera sabopatopHoil paboTel Nel. Benuuunbl npubGaBOK Ha CBOOOJHOE
oOJeranue BEIOMPAIOT B 3aBUCUMOCTH OT CHIIYdTa IJIaThsl, C Y4€TOM TPEOOBAaHUMN MO/IBI.

[TocTpoeHne mpou3BOJAT HA TUIOBYIO (Gurypy. s mocTpoeHus: MOAroTaBINBAIOT
pacueTHyto Tabnuily (tadmn. 4.2), nons3yscs EMKO HOTHIJI.

Hcnonb3ys pacyeTsl, OCYHIECTBISIIOT MOCTPOCHUE YEPTEKEH KOHCTPYKIIUU CITUHKH
1 TIOJIOYKH JKEHCKOTO TuIaThsl B MacmTade 1:5 wium 1:1 Ha MIIITUMETpOBOI Oymare.

Tabnuua 4.2
Pacuer 17151 NOCTPOEHUs] KOHCTPYKIMH CIIMHKHA M MOJOYKH
KEHCKOI0 IIAThSA
HanmenoBanue | VYcioBHoe
ydacTka 0003HaYeHHE Pacuetnas ¢popmyna Pacuer, cm
KOHCTPYKITHH y4JacTKa
1 2 3 4

CryHIr+oTBoz cpenHet TMHUN

[Ilupuna ceTku CIIMHKH HA YPOBHE

Agay
yepTrexka IpyAu+pacTBOPhI BBITAUYEK Ha
oopmnenne penpedhon
IllupuHa CIMHKA Apa e+ Tmic

[[Iupuna nepena a2 r+(Cry-Cry)+Tmm




[Iponomxenue a6, 4.2

1 2 3 4
YpoBeHb T0NaTOK AgY 0,4 ¢y
Yposettb S Aol Bnp3+IIcnp+0,5I1aTc
TJTYOUHBI TIPONMBI
YpOBEHD TMHUHT TE 0.57Trcy — 2
oenep
OtBOJ cpeaneit
JIMIHIH CITHEICH Ha TT, cM. Tabm. 4.1
YpOBHE JIMHUU
TaJINU
Bennunna momonHu-
TEIbHON BBITAYKH
(11 IpUIIeTaroIero T, 115
Y TI0Jy-
MIPUJIETAIOIIETO
CHUJTYITOB)
[upuna ApAs Cm
TOPJIOBUHBI CIIUHKU |  (ApAyp) 3 +ITwmrop.
BricoTa (rinyouna) ALA, AoA,/3+TTarc
TOPJIOBUHBI CTUHKHU
JlnuHa u3nenus AH (AH,) Ju+IInre
Hon()){(eline } AT, [IIn+nocaaka+pactBop
KOHEYHOM IIJIeueBOM BBITAUKH
TOYKH TIL(T,y) Bk +IIBnk
[TonoxxeHue TOYKu
KacaHUs IPOUMBI C I'I1; II'1/3+2em
BepTUKaNbIO al'y
ITonoxenue
BCIIOMOTaTeIbHON I'4l 0,2I'1I'4+0,5
TOYkH |
CepenuHa poNMBbl I, 0,5I'1I'y
ITonoxenue
BBICTYIIAOIICH | I'34/2—-0,5+1cMm
TOYKHU TPYIU
Cnyck nmuauu Tanmuu | TgoTe
[Tonoxenue
BEPILUHBI TgA3 Jlrmy oo

TOPJIOBUHBI




[Iponomxenue a6, 4.2

1

4

OTBOA BepxHEH
YacTU JTUHUH
noJry3aHoca (st
U3JIENHs,
pa3pe3Horo 1no
JIMHUY CepeUHbBI
nepena)

A3A31

0,5

[[uprna
rOpJIOBUHBI TIEpeaa:
TUTSL U3JEIINH C
pa3pe3HbIM NEPEAOM
JUTSL M3ACTINHI C
1[EJIBIM TIEPEIOM

AzAq

AsAy

AA,

AA;-0,5

['myOuna
TOpJIOBHUHBI epeaa

A3zAs

A3(A3 1)A4+ 1 y 0

[TonoxxeHne KoHIA
HarpyJHOU BbITAYKH

Adl7

B +0,5I1aTI

PacTtBOp BBITAUKH

AsAg

2(CF| |-CF|)i2

[Tonoxenue
KOHTPOJIbHOM TOUKHU
e

T

['4I1,4/3

Iomoxeuue
KOHEYHOH IIEYEBOU
TOYKH ITOJIOUKA

AdlTs

o

Ilomoxeuue
BCIIOMOTaTeIbHOM!
TOYKH 2

T2

0,2I'11°

JlnvHa monoyku
MOCepe/INHe

TgHa

TH(T;H,)

CyMMa pacTBOpOB
BBITAYEK MO JIMHUU
Tanmuu (7151 U3aeIui

YB=(Cry+1Ir)-(Ct+IIT)

N

MPUTAJICHHOTO YB=T;T3(T11T3)-(Ct+IIT)
CUIIY?Ta)

BennunHa

pacimpeHus (C6+I16)-(Cry+H1Ir) unu

(3ay>xeHus1) Ha
JTUHUU Oeep

(C6+116)-B1Bs




Oxkonuanwue tao. 4.2

1 2 3 4
PactBOp kaxmon Sp/d
BBITAYKH
Bennunna
pacmMpeHus H>Hy 1o 5
CIIMHKH BHU3Y
Bennunna
pacmmpenus nepeaal  HoHs 1o 5
BHU3Y

[To pe3ynbTaram pacuera HEOOXOIMMO TOCTPOUTH KOHCTPYKIMM CIIMHKH MU
MOJIOYKHU KEHCKOIo Iu1aTthsi. POpMyIMpPOBKa BBIBOJOB CBs3aHA C AHAJIM30M KOH(UTypaIuu
CPE30B U XapaKTepOM WICHEHHs MOBEPXHOCTU Ha YacTH (JIeTann).

Yka3aHus K COCTABJIEHHIO 0TYeTAa
Otuer JO0JDKCH COACPIKATD!:

1. Kparkyro XapakTepUCTHKY MPOSKTUPYEMOU CHITYITHON (HOPMBI U3IEIHSL.

2. Ucxonnbie naHHbIe, HEOOXOAUMBIE JIJIsl pacyeTa U MOCTPOCHUSI KOHCTPYKIIHH.
3. Tabnuiy pacuera KOHCTPYKIIUH.

4. YepTexu KOHCTPYKIIUN CIUHKHU U TIOJIOUKHU.

5. BeiBOJIBI.

KoHTpoJibHBIE BONIPOCHI

1. BeiienuTe OCHOBHBIE ATAalbl MOCTPOEHUS! KOHCTPYKLIUHU TIAThSL.

2. Kakue wucxoaHble AaHHbIE HEOOXOMUMBI JJIsi TOCTPOCHUS KOHCTPYKIMU CHUHKUA U
MOJIOYKH JKEHCKOTO IJIaThs?

3. Uto Ha3pIBaeTCs OA3UCHOM CETKOM YepTeka M U3 KaKUX JMHUN OHA COCTOUT?

4. KakoBbl BapHaHTbl U OCOOEHHOCTH MOCTPOCHUS CPEIHEH JMHUM CHUHKU ISl U3JEIHM
Pa3IUYHbBIX CUITY3TOB C pa3pe3HON U HEPA3PE3HOU CIIMHKOMN?

5. Kak moctpouts BepxHHE Cpe3bl KOHCTPYKLUH CIIMHKH U MTOJIOYKH KEHCKOTO IJ1aThs?

6. [IpuBeaute npumepsl oPopmMiIeHHsI OOKOBBIX CPE30B JJIS TUIAThS PA3IMYHBIX CHITYITOB.

7. IlocTpoiiTe TUHUIO HU3A U3JEITHS.

8. Kak odopmiisiercs cpes 6opTa i u3eNuii C HeHTPaIbHONW M CMEIICHHOM 3aCTEeXKOM?



IIpakTnueckasi padora Ne 5.

IlocTpoeHue yepTeka OCHOBbI KOHCTPYKIMU BTAYHOI'0 PyKaBa.
ean padboThbl: OCBOCHHE METOIOB MMOCTPOCHUS BTAUHOT'O PyKaBa KEHCKOM OJICHKIbI.
3ananue

1. Onpenenenne WCXOMHBIX JAHHBIX JJISi TOCTPOSHHUST OCHOBBI KOHCTPYKIIUM BTA4yHOTO
pyKaga.

2. PacueT 1 moCcTpoeHNE OCHOBBI KOHCTPYKITMH BTAYHOTO PyKaBa )KCHCKOH OJICHK/IBI.

3. Oco0eHHOCTH MOCTPOEHUS JBYXIIOBHOTO PyKaBa.

4. OcoOEHHOCTH MTOCTPOCHHUS OJTHOIIIOBHOTO PyKaBa.

5. OnpeneneHue MOI0KEHUS KOHTPOIBHBIX 3HAKOB 10 OKAaTy pyKaBa.

6. AHanmu3 pe3ysIbTaToB pabOThI, POPMYITUPOBKA BHIBOJIOB.

OcHoOBHbIE CBeIeHUS

Braunsie pykaBa pa3zHooOpasHbl 1Mo ¢GopMe U KOJIHYECTBY COCTABHBIX YaCTEH.
TunoBoil BTayHO pyKaB XapaKTEPU3YETCS IIAJIKOCTbIO MOBEPXHOCTH IPU CTATUYECKOM
ITOJIOXKEHUH.

@dopma OKaTa pyKaBa 3aBHCUT OT CTEIEHM €ro HANOJHEHHOCTH. B m3penmsax c
KJIacCUYecKoil opMOil oKaTa YeTKO YHUTAeTCsl MEepexo]l OT TUIEYEBOTO y4acTKa K PYKaBy
(cpennsiss HamonHeHHOCTh). IllupuHa pykaBa 3aBUCUT OT BbIOpaHHOW mNpuOaBKU Ha
cB0OOOIHOE ObJIEeraHue.

B pykase, cocTosiieM U3 ABYX 4acTel, MPOEKTUPYIOT MEPEAHUN U JIOKTEBOM IIBBI.
B pykaBe, cocTosimieM U3 Tpex 4acTen, — BEpXHUM, IEPEIHUN U JIOKTEBOU IIBBI.

Oco0eHHOCTH KOHCTPYHMPOBaHUSI PYKaBOB ToJApoOHO paccmoTpeHsl B EMKO
[HOTILLI.

JKCIEePUMEHTAIbHAS YaCTh

Hcxonuble naHHBIE JUIsI TOCTPOCHMSI OCHOBBI pyKaBa YCTaHAaBIMBAKOTCS B
COOTBETCTBUU C METOAMKON KOHCTPYMPOBAHUS U pPaHEEe NMOCTPOCHHBIMHU YEPTEKAMHU OCHOB
KOHCTPYKLHN CIIMHKHU U ITOJIOYKH U3ENHS.

Jlns onpeneneHus JUIMHBL U IIAPUHBI pyKaBa HUCIOJIb3YIOT CIECAYIOLINE pa3MEpHbIE
NpU3HAKU: JJIMHA pyKaBa, 0OXBaT mjiedya, oOXBaT 3amsicThs. Pa3Mepsl pykaBa JOJKHBI OBITH
yBSI3aHBl C pa3MEpPAMM MPOMMBI: IIUPUHON MPOWMBI, JJIMHOW MO NEPUMETPY M IITyOMHOM
IIPONMBI.

BricoTy okara pykaBa onpenensieT BEpTUKAIbHbBINA JUAMETP HE3aMKHYTOT'O KOHTYypa
npoiimbl MuHYC 0Tpe30k OO, (puc. 5.1): 0;0,=00;-00..
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Puc. 5.1. Cxema omnpenesneHust BHICOTHI OKaTa pyKaBa

Benmnunna nonpaBounoro kosgduiimenTa 1aHa ¢ y4eToM Pa3BUTHS JI€IbTOBUIHOMN
MBIIILBI PYKU:

0,0,=00,-2,5cm (Or=88+92cm)

0,02700;-2,0 cm (Or=96-+104cm)

0,0,=001-1,5cm (Or=108+116cm)

01022001—1 ,OCM (OI‘:1200M u
BBIIIIE).

[lluprHa pykaBa Ha ypOBHE TJIYOHMHBI MPOWMBI OMpenenseTcs Kak >KelaeMas B
3aBUCUMOCTH OT U3MEPEHMs 00XBaTa Ijie4a U NprubaBKu Ha cBOOOAHOE OOJIeraHue:

Mpyx=(On+ITom)/2,

rie  Om — u3MepeHne oOXBaTa Iieya;

[Ton — npubaBka Ha cBOOOIHOE OOsieraHue K 00XBaTy IJjieya.

PacueTsl 17151 mOCTpOCHUS YepTexkeil KOHCTPYKIMA pyKaBa BBIMOIHIIOTCS 110 (hopme
tabm. 5.1 (cm. puc. 5.2).

BepxHntoro dacTe okata mpoBoAsT uepe3 Touku 1', 2, O, 3, P3. HuxkHIO YacTh —
yepes Touku 1, 6, 8, Iy, 5, Pa.

KoHcTpykiny 0HOIIOBHOTO M JIBYXIIIOBHOTO PYKAaBOB IMOJIYYAIOT IyTEM Pa3BEPTKU
pyKaBa Mo MnepeHeMYy U JOKTEBOMY TEpeKaTam.



Pacuer ocHOBBI KOHCTPYKIIUM BTAYHOI'0 pyKaBa

Tab6muma 5.1

VYcmoBHOE
HaunmenoBanue ydactka
KOHCTDYKIIMH o0o3nauenue | Pacuernas ¢popmyna Pacuer, cm
yJacTKa
1 2 3 4
BricoTa okarta pykaBa 010, 00,-00,
[[Inpuna pykaBa O,Pn=0,Pn [pyk(B rot.BUAC)/2
Jlniua pykasa OsM dpyk-(1-1,5)
YPOBEHB JTOKTSA 0O3J1 OsM/2+3,0
[Tporu6 nepeanero UL 0,7-10
nepeKara pykana
[[lupuna pykasa MM, 110 MOJICJIN
Ckoc HM3a pyKaBa M;M, 1,525
BeIcTyn 1OKTEBOTO T, 0515
nepekara
YpoBEeHB KOHTPOJIBHOU Pul Tl
TOYKH T. 1
§:HTp0JILHa5{ TOYKa T. PiPs I')T1s
BcnomorarenbHbie
TOYKH JIJIs1 OpopMIIeHHUST P3P’'3 1-1
OKaTa pyKaBa
0,05 0,04/2—-1,5+2,0
0,06 0,042
052 2,0-2,5
Og3 1,0-2,0
1" 1-1"=1-1
Pg” P3P3”:P3P3’
r Pl y=0,5ur.mp.
§ +1-1'
Pn8 [',2+1-1'
P34 P,''T/2
4-5 1,0-2,0




Puc. 5.2. OCHOBBI KOHCTPYKIIH BTaYHOTO PyKaBa



B opHOmOBHOM pyKaBe TIOJIO)KEHHWE HIDKHErO IIIBA MOXKET pPacIoyiaratbes
HocepeIMHe pyKaBa MM BIPaBO OT CepeauHb. B mocnenHeM ciydae IMpUHa Tepekara
BBEPXY paBHA MOJOBUHE MIUPUHBI IPOWMBI, a B HI)KHEH YaCTH — MOJIOBHHE MIMPHHBI pyKaBa
BHHU3Y B TOTOBOM BHJe. MIHOT]a mMprHA MEepeIHero nepexaTa BBEpXy U BHU3Y paBHaA 4 cMm,
BO3MOJKHBI APYTHE PEIICHUS.

B IByXImIOBHOM pyKaBe MOJOXKEHHE IEPETHEr0 W JIOKTEBOrO INBOB 3aBHCHUT OT
BBIOOpA HMIMPHHBI MEPEIHEr0 M JOKTEBOTO MEPEKaTOB HAa YPOBHE TIIYOMHBI MPONMBI, JTHHUU
JOKTA M HU3a pyKaBa. BemuunHa mepexaToB BBIOMPAETCS C yYETOM TOTO, YTO B KEHCKOU
OJIeKJIe HIDKHHE MBI pyKaBa MMEIOT JIMIIb KOHCTPYKTUBHOE 3HAYCHHUE U HE JIOJDKHBI OBITH
BUJIHBI [IPU OITYIIICHHOU pyKe.

PacueT nBYXIIOBHOTO pykaBa Mpou3BOAMTCS 10 popme Tadi. 5.2 (cm. puc. 5.3).

e

A4

4 # iy
N X Har #, 5 Me M M

Puc. 5.3. BapuaHThl KOHCTPYKIIMH JBYXIIIOBHOTOBTAYHOTO pyKaBa



PacuyeTr KOHCTPYKIIMH ABYXIIIOBHOTO PpyKaBa

Tadmuna 5.2

VYcnoBHoe
HaunmenoBanme Pacuernas Pacuer,
YaCcTKa KOHCTPYKLIUH obosnatenme dbopmyna CM
y yJacTka
[[lupuna nepenaHero PrPs 3.0-4,0
nepekara
[TonoxxeHue nepeaHero
cpe3a HIKHEH 4acTu J1JIs=MMs 3,0-4,0
pyKaBa
[TonoxxeHue nepeaHero
cpe3a BepXHEW 4acTh PnP, PnPsg
pyKaBa
H1H4=MM3=P11P1 3,0'4,0
BcnomorarensHast P8
, Png’
TOYKa T. 8 (o 6uccekTpuce)
Cnyck Touku M3 MzM3z; 0,3
[ITupuHa 10KTEBOTO PP, 4,0cm(1-6,0)
nepekara
Tonomenie oo v
p T, 1,0-1,5
pykaBa
PHPZ 4,0
[TonoxxeHue JTOKTEBOTO
cpe3a BepXHeW 4acTu )1y JIs)17
pyKaBa MM, M:Me
PoP; P,P41+0,5
Tabnuma 5.3
KoHcTpyKIiMyM 0IHOIIOBHOTO pyKaBa (cM. puc. 5.4)
YcinoBHOE
HanmeHnoBanue Pacuernas Pacuer,
YaCTKa KOHCTPYKIIMHU obosnateHne dbopmya CM
y y4acTka
1 2 3 4
ITonosxenue mBa PP PuPn/2




pyKaBa J1J1 T J15/2

MM MM,/2
Oxonuanue tadi. 5.3
1 2 3 4
PP, PP
[TonoxxeHue nepeaHero
cpe3a pykaBa Tz, Tz,
MM; MM,
[TonoxxeHre BEPIIMHBI
MepeaHEro cpesa Ha
MEePHEHINKYJIIAPE K Pqq PP,
JIMHUM TIEPETHETO
nepeKara
BcnoMmorarenpHas
Touka T. 8’ Ha
OHCcceKTpuce MpsiMOro P8’ P8
yTJia, BOCCTa-
HOBJIEHHOTO K P1riPq4
PnP, PnP
[TonoxxeHue JIOKTEBOTO
nepekara Tlg)lay gl
MoMy MoMyy
JIokTeBast BEITaUKa
(a4 LTTsM) JaJ14=J13J141 T3]
[TonoxxeHne BEPIIUHBI
JIOKTEBOTO Cpe3a P> PaPyy
(PJ'IPZJ_J_PJ'I.Hg)
ITososxenue Bcriomora- P»16 P»1P'5/2
TEJILHOU TOYKHU 7 6-7 1,0-15

IIpsimoii BTauHOM pykaB (puc. 5.5) UMeEeT BEpUIMHBI IEPEAHETO U JJOKTEBOTO CPE3OB
B Toukax P; n P,. Huxaue Touku cpe3oB pykaBa M3 mu My pacnosaratror Ha TOpU30HTAIIN,
MPOBEAECHHOMN M3 TOYKU M13.

Jluauo HU3a npoBOIAT yepe3 TOUku My, My, M, M3 muiaBHOM KpUBOM, HMpUYEM
BeJIMYMHA MPOrudoB B Toukax M u M, paBna 1-1,5 cm.

Jlns pacnpenesieHHsl MOCAaAKW M TOYHOIO COEAMHEHUs pyKaBa C MPOMMOM Ha
JIeTasAX CIIMHKY U MOJOYKH U MO Cpe3y OKaTa pyKaBa pa3MedyaroT KOHTPOJIbHBIE 3HAKH.

B osrom ciywae, ecim pykaB IIOCTPOE€H Ha OCHOBE €ro pacyeTHOM IIUPHUHBI,
KOHTposbHble 3Haku mpoiiMmbl (II3 m Ilg) m BepmMHAa IUIEYEBOrO IIBa COBMNAJAIOT C
KOHTPOJIbHBIMHU 3HaKaMu okata (1', Ps, O,).
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Puc. 5.4. BapuanTbl KOHCTPYKLIUH OJHOIIOBHBIXBTAYHBIX PYKAaBOB



m | M
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My 4, Ms

Puc. 5.5. BapuaHTbl KOHCTPYKIIMU OJIHOIIOBHBIXBTAUYHbIX PYKaBOB



P

Puc. 5.6. BapuanThl KOHCTPYKIIMH PYKaBOB C BEPXHUM CPE30M

[Ipu mocTpoeHNM KOHCTPYKIIMH PyKaBa KeIaeMOM IIUPUHBI MOCAJKa MO OKaTy
nosy4yaetcsi Oonbiie pacuetHoi (IImoc=/InpxH, rme H — nHopma mocaaku Ha lcMm IUHBL
npoiimbl). Ha uepTtexe KoHCTpYKIUU 3TOT OTpe30K 02107, (puc. 5.6). DTy 1OMOITHUTENBHYIO
MOCAJKy YCTPAHSIOT MOCTPOCHUEM BBITAUYKU WJIM TEpepachpeieieHHeM 4acTH TMOCAIKU B
HIDKHIOIO YacTh OKaTa WM COKpalleHHWeM BBICOTHI OKaTa TPH YCIOBUM YIJIWHEHUS
IJICYEBOTO IIBA.

Yka3aHus o coOCTaBJEHHIO 0TYETA
OTyeT AOMKEH CONEPIKATD:

1. Kparkyro XapakTepUCTHUKy KOHCTPYKIMI BTaUHBIX PYKaBOB.

2. UcxoaHble JaHHbIE JUIsl TIOCTPOEHUS! KOHCTPYKIIMMA BTAYHBIX PYKABOB.

3. Tabnu1pl pacueToB OCHOBBI KOHCTPYKIIMI BTAYHOTO pyKaBa, OJHOIIOBHOIO U
JIBYXIILIOBHOTO.

4. YepTexu KOHCTPYKIMH OCHOBBI BTAYHOT'O PyKaBa, OJHOLIOBHOI'O U IBYXILIOBHOTIO.
5. BeiBoIbI.



KOHTpOJILHLIe BOIIPOCHI

1. KakoBbI TpeOOBaHMsI K KOHCTPYKLIMK BTAYHOTO pyKaBa?

2. Kak Ha3bIBarOTCs Cpe3bl BTAYHOTO PyKaBa, U3 KaKUX JIETalIei COCTOUT ABYXIIOBHBIN
pykas?

3. Ilepeuncanre UCXOAHBIE TAaHHBIE ISl IOCTPOCHMSI KOHCTPYKIMH pyKaBa.

4. HazoBHUTE OCHOBHBIE ATAIbl IOCTPOCHUSI KOHCTPYKIIUU pyKaBa.

5. Kakue pa3mepHble IpU3HAKK HEOOXOIUMBI AJIsl pacdeTa KOHCTPYKIMH pyKaBa?

6. Kak onpenensiercs mupuHa pykaBa Ha ypoBHE INTyOUHBI TPONMBI?

7. Kak omnpenensiercst BbICOTa okaTa pykasa?

8. Kak onpezensiercs monoxeHne nepeaHero, J0OKTEBOro U CPeTHETo cpe3a pykaBa?

9. KakoBbl 0COOEHHOCTH paclpeieIeHHsi KOHTPOJIbHBIX Ha/ICeUeK 110 OKaTy pykaBa?

IIpakTnueckas padora Ne 5.
Buawbl 3acTeikek.

Heap paldoTbl: O3HAKOMIIEHHE CO CIOCOOAMU MOCTPOEHHUS KOHCTPYKUMN pa3iMdHbIX
3acTeKeK U croco0oB opopmileHHs KpaeB 00pTa U TOPJIOBUHBI.

3aganue

1. VI3ydeHune KOHCTPYKIHI OOPTOB pa3IMuHBIX (HOPM.

2. [ToctpoeHue KOHCTPYKITUM OOPTOB JUIsl U3ACINN C 3aKPHITON 3aCTEIKKOM.

3. [TocTpoeHne KOHCTPYKIUK OOPTOB JIsl M3JICTUN C OTKPBITON 3aCTEXKKOM: MUHKAYHOTO
THMA, I1aJTb, allalll.

4. AHanu3 pe3ylbTaToB padoThl, POPMYIUPOBKA BHIXOJIOB.

OcHOBHBIE CBeIeHUSA

B 3aBucMMOCTH OT MOJENW IUICYEBHIE W3JEIHSI MOTYT OBITh JBYOOPTHBIMHU HIIU
OHOOOPTHBIMU. B  JIBYOOpTHBIX WU3JAENMSIX [MIMpUHA OOpTa paBHA: B NaIbTO —
8,0...12,0cm, B KkocTiomMax u Ttuiathsix — 6,0...8,0cM. B OJHOOOPTHBIX U3ACIUIX
mupuHa Oopra paBHa: B mampto — 4,0...6,0 cm., xocTiomax u miaarbix — 3,0...4,0
CM. B M3JENHSIX C y3KUMH OopTamMu IIHpHHY OOpTa MOXHO OIpPEISNUTh U3 pacueTa
YaAnyr.+1,0, rne Jdmnyr. — nuameTp myroBuLbl, CM.

JKCNEepPUMEHTAIbHAS YaCTh



Ha geprexe OOpT OrpaHUYHMBAIOT CIAEAYIOMINE KOHCTPYKTUBHBIC JINHUU: JIMHAU Kpast
Oopra u Kpas JankaHa (IMHMS BbICTyna Oopra), JHMHHS HHU3a OopTa, JIUHUS
nony3zaHoca. OdopmieHne 3TUX JUHUM MOXET ObITh pPa3HOOOPa3HBIM B 3aBHCHMOCTHU
or w™oxenu. Ot ¢QopMbl M pasmepoB Oopra wu3genus 3aBUCUT (opMa JHMHUU
ropaoBuHbl. OOmIield TOYKOM JMHUI TOpJOBHHBI M OOpTa sBIsETCS Todka ycryna A7 ,
IIOJIOKEHHE KOTOpPOW oIpenessieTcs BUIOM u3aenus U Mopenblo. CHyck TOpJIOBUHBI
A5A6=0,5...2,0cm.
Yem MeHblIe BeIMYMHA CIIycKa TOPJIOBHHBI, TEM BBIIIE paclojaraercsi JIMHUS
packena M KOpo4ye BOPOTHHUK. (IO JIMHUM BTauMBaHHUsS B TOpJIOBUHY). C yBeIMUYEHHEM
CIyCKa TOpJIOBUHBI JIMHUS pPACKENaolyCKaeTcs U BOPOTHUK CTAHOBUTCS JJIMHHEE.

Uepes Touky A6 mpoBOAAT TMPsAMYIO, KacaTelbHYH0 K JIMHUU TOPJIOBUHBI, W

crpaBa Ha Hel HaXOJAT TOYKY yCTyIa AT.
A6A7=0...0,75¢cMm. B W3IETUAX c 3aCTEKKOM JIOBEPXY;
A6AT=1,0...2,0cm. B W3ICTIHUAX c JIaIIKaHAMHM.

C yBennuennem otrpe3ka A6GA7 nuHMA packena YUIMHACTCA W IIHPUHA JIallKaHa
YBEITUYUBACTCS.

OObIYHO  TpU  BBICOKOM  PAacCHONOKEHUHM  PACKENOB  NPOCKTUPYIOT  IIHUPOKHE
JAUKAaHbl M BBICOKOE  pACIOIOKEHHME  3aCTEeKKM, IIPU HU3KOM  PACIOJOKCHUU
packenoB —  y3KME€ JIallKaHbl ¥ HM3KO€  pACIOJOXKEHUE  3aCTeXKU. Takum
obOpa3zom, Mexay orpeskamu ASA6 u AG6A7 cymecTtByer oOpaTHash 3aBUCHUMOCTD.
JIuHuio BBICTYNA JlallkaHa M JallKkaH [0 BepXHEeW MeTau OQOpMISIOT MNPSAMON WM

IJIABHOM KPUBOM B 3aBUCUMOCTH OT MOJIEIIH.
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[upuny Oopra ompeaensioT Ha YpOBHE BepxHed mnerm u BHU3Y. OOBIYHO
mupuHa OOpTa Ha 3TUX YYacTKax OJMHAKOBA, HO B OTAENBHBIX CIIydasx, HallpuMep B
U3JCNIUAX PACKICHICHHBIX M C peinbedaMu, pacXoJAlIMMHUCA KHU3Y, IIMpHUHA OopTa
Bum3y ©Ha 1,0...2,0 cm  Oom;bmie, dYeM Ha  ypOBHE  BEpXHEH  METiIH.
Jlunuto kpas OopTra OT BepxHeM meran [0 Hu3za oQOpMISIOT Ha UYEpTexe
OpsIMOM  WJIM TUIABHOM KpHUBOW B 3aBUCUMOCTH OT MOJENM, JIMHHUIO HU3a OoTta —

TOPU3OHTAJIBHOW TMPSMOM WM IUIABHOM KPUBOW, SIBJIAIOLIEHCA IPOAOJDKECHUEM Kpas

oopra.
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Bonpocs! 11 cCaMOKOHTPOJIS

1. Kakue rucxoaHble JaHHbIE UCIIOJB3YIOT MPH MOCTPOECHUHU YepTEekKa OCHOBBI
KOHCTPYKLIUH IIJIEYEBON OZIEHKbI?

2. Kakue u3MeHeHus NCIIONIb3YIOT IPU IOCTPOCHUH YEPTEKA OCHOBBI KOHCTPYKLIUU
JKEHCKOU ofex bl o merony LIOTIIIII?

3. Kakue npubaBku UCTIONB3YIOT IpH pacueTax? HazoBuTe BEIMUUHBI 3 TUX
nprOaBOK ISl TTOYIPUIIETAIONIETO CUITYITa OACHKIBI.

4. Kakue n3mMeHeHus: GUrypbl UCIOIB3YIOT IJISl TIOCTPOCHHSI CETKU YepTerxa’

5. HazoBuTe nMHMH, OCTABIISIIOIINE 0a30BYIO CETKY YepTekKa OCHOBHBIX KOHCTPYKIIHM.
6. Kak mocTpouth Cpe/IHIOI0 TMHUIO CIUHKH JIJIs1 U3/IeJIUN C Pa3HOU CTETIEHbIO
IPUTAJIEHHOCTH?

7. Kak mocTpouTh JUHUIO TOPJIOBUHBI cUHKU? Kakoe u3MeHenue Gurypsl
UCIIONB3YIOT IPU 3TOM?

8. Kaxk HaiiTu monosxeHue mniaeueBoil Touku cnuHku? Kakue namenenus purypsi
UCIIONB3YIOT JIJISl TOTO?

9. Kak cTposT uHuI0 NpoiiMbl Ha ciuHKe? Kakue BClIOMOraTebHble TOUKU
HEOOXOAUMBI JIJIs1 TOCTPOCHHUS?



10. Kak HaiiTu 110J10’)KEHHE BEPIIMHBI TOPJIOBUHBI OJ0uku? Ha3oBuTe n3mMeHeHune
burypsl, KOTOpOE MPU ITOM UCHOJIB3YIOT.

11. Kak onpenensitoT mojioxKEeHUe BEPXHEN BBITAUKU MOJTOYKU?

12. Kak cTposT BEpXHIOIO BBHITAUKY MTOJIOYKH ?

13. Kak onpenensitoT mojaoKeHue MIeUeBOM TOYKU MOTOUKH?

14. TlonoxxeHre KaKuX TOUEK HEOOXOUMO OMPEIeTUTh, YTOOBI MOCTPOUTH MTPOUMY
MOJIOYKH?

15. Kak mocTpouTh OOKOBBIE JIMHUU TOJIOUKU U CIIUHKHU B U3JICNUAX MPSMOTO,
MPUJIETAIONIETO CUITY3TOB, B U3JEINH MUIKAYHOIO TUIA?

IIpakTnuyeckas padora Ne 6.

HOCTpOQHI/Ie qepTemeii BOPOTHHUKOB M KAallIOIIIOHOB.

Lesb padoTbl: 03HAKOMIIEHUE CO CIIOCOOAMH IMOCTPOCHUS KOHCTPYKINII BOPOTHUKOB
pa3au4HbIX GopM.
3ananue

1. VI3yueHnue KOHCTPYKIIM BOPOTHUKOB Pa3IUYHBIX (OpM.

2. [TocTpoeHre KOHCTPYKIUI OTIO0KHBIX BOPOTHUKOB ISl U3/1€TIUI C 3aKPBITON 3aCTEXKKOM.
3. [TocTpoeHre KOHCTPYKITUH OTIOKHBIX BOPOTHUKOB ISl U3ACIUN C OTKPBITON 3aCTEKKOM:
[TAJPKAYHOTO THUIIA, I1aJlb, arlalll.

4. [locTpoeHne KOHCTPYKUUN BOPOTHUKOB-CTOEK OTPE3HBIX U LEIbHOBBIKPOCHHBIX C
OCHOBHBIMH JICTAJISIMU U3JIECTUN.

5. [TocTpoeHne KOHCTPYKIUI MIIOCKOJIEKAIIUX BOPOTHUKOB.

6. AHanu3 pe3yabTaToB paboThI, POPMYITUPOBKA BHIXOJIOB.

OcHOBHBIE CBeIeHHUA

CymectByer Oosbimioe  MHOrooOpasue ¢opm  BopoTHukoB. Ha pwuc. 6.1
npeAcTaBieHa KiacCU(UKAIMsg BOPOTHUKOB IO XapaKTepy 3acCTEKKH H3JENHUs, CIoCo0y
COCIMHEHUSI BOPOTHUKA C TOPJIOBUHON U MIPUHIUITY MOCTPOEHUSI KOHCTPYKIIMM BOPOTHHUKA.

OCHOBHBIMH  DJIEMEHTaMH KOHCTPYKIIMH, CO3JAIONMMH  (GOpMy BOPOTHHKA,
SBJISIFOTCS: BBICOTA CTOWKH, IIMPWHA U JJIMHA OTJIETa, JUHUSA BTAYMBAHUS BOPOTHUKA B
TOPJIOBUHY, YTOJ HAKJIOHA BOPOTHHMKA MHUIAKAYHOTO THUIA OTHOCUTEIBHO IOJOYKH, BHICOTA
packena.

dopmMa BOPOTHHUKA B U3JCIHH ONPEACIACT BEIOOP TOW MIIM MHOM XapaKTEPUCTUKHU U
3HAYEHUS TapaMEeTPOB.

BopotHuku 6e3 CTOWKM WM cO CTOMKON 10 1 cM MMEIOT TIOCKOIeKAIYo hopMy.
B BopoTHHKax co croiikamu BBICOTa ToOcCienHuX Kosebaercs ot 1,5 mo 4 cm. Croiiku
BBICOTOM 110 2,5—3,5 CM CUMTAIOTCS CPETHUMH B BBICOTOH 3,5—4 CM — BBICOKHMH.



Heobxomumo coOmronath yciioBus, OOECIEYMBAIONIME TIPAaBHIBHOE OOJIeTaHue
MOBEPXHOCTH M3JENHM, YTO JOCTUraeTcs YJIMHEHHEM JIMHUM OTiieTa U Oonbliel ee
KPUBU3HOM 3a CYET TOT'O WJIM UHOTO O(POPMIICHHS JIMHUW BTaYMBAHUSI BOPOTHHUKA.

B BopoTHHKaxX CTOSYE-OTIOXKHBIX OOJIBIIOE BIMSHUE Ha (POpPMY BOPOTHHUKA
OKa3bIBaCT BEJIMYMHA MObeMa CEpeANHBI BOPOTHUKA. B Tabn. 6.1 npuBeneHa 3aBUCUMOCTD
CTEICHHU MPUJIETaHUsI BOPOTHUKA K 1I€€ OT BBICOTHI CTOMKHU M BEJIMUMHBI TOAbEMA CEPEANHBI

BOPOTHHKA.
IBOPOTHI/IKI/I ‘
‘ C OTKPBITOH 3aCTEIKKON ‘ ‘ C 3aKpBITOH 3aCTEKKOU |
MUHKAYHOTO . cTOsIYe-
11aJ1b amnar CTOMKHU TUIOCKOJIEKALIUE
THUIIA OTJIOKHBIE
OTpE3HBIE OTpPE3HbIE C C LIEJBHO-
LEJIBHO- LENBHO- . .
10 JIMHUU 1o OTPE3HOM | | BBIKPOCHHOMN
BBIKPOCHHBIE BBIKDOCHHBIE e oo
TOPJIOBHHBI rOpJIOBHHE CTOMKOM CTOMKOM

Puc. 6.1. Knaccudukanus KOHCTPYKIIMH BOPOTHUKOB

BopoTHukaMm ¢ BBICOKOM CTOMKOM MPHUCYIIM >KECTKas JIMHUS Teperuba oTiiera u
Oosiee TUIOTHOE MpUJIEraHuEe K Iee, U HaoOOpOT, MEHEe BBICOKHE CTOMKH, KaK IMpPaBUIIO,
00pa3yroT OKPYTIYI0, MATKYIO JIMHUIO TTepernda u 0TcTaBaHUE BOPOTHHUKA OT ILIEH.

3aBucumMocTb opMbI BOPOTHHKA OT 3HAYECHUH
€ro KOHCTPYKTHBHBIX YYACTKOB

Tabmuma 6.1

XapaKkTepUCTUKA
CTENIEHHU MTPUJIETaHNs] BODOTHHKA

BricoTa cToliku, cMm

Bennunna nogbemMa
CepeJIMHbI BOPOTHUKA, CM

IInoTHOE Npuneranue BOPOTHUKA

3,54 1,5-3
K IIIe€
HopwmanbsHoe npuneranue 1o 3,5 4-6
Otcraromue OT Heu BOPOTHUKHU 1o 2,5 7-12




CremneHp npuiieraHvss BOPOTHHKA K IlIe€ OMpPEAeNseTcsl TakKe KPUBU3HON JTHHHUU
BTAUMBaHUs BOPOTHHKA B rOpJIOBUHY (puc. 6.2—-6.4).

CripsimiieHHast IMHUST BTAYMBAHUS 00€CIIEYNBACT IJIOTHOE MPHJIETraHne BOPOTHHUKA K
iee ¢ 4YeTKO 00O03HAUYEHHOH JMHHUEH mnepernba, BOrHYTas JIMHUSA OOECHEYMBAET MSATKUM,
OKPYTJIbIN Meperud U OTCTaBaHUE BOPOTHHUKA OT IIEH.

upunHy oTieTa onpeaenseT MOJeIb BOPOTHUKA, CBSI3bIBAs €0 ¢ OOUIUM CHITYITOM
u dopmoii m3aenus. beBaroT otneTsl y3kue (4-5cwm), cpegnue (6-9 cm). Y3Kue OTIIETHI
NPOEKTUPYIOTCS OOBIYHO IHMpe BbICOTHI cToMku Ha 1-1,5cm. [lpum npoextupoBaHuu
HIMPOKUX  OTJIETOB  HEOOXOAMMO  BOCHOJB30BAaThCA MpUEMaMH  KOHCTPYKTHBHOTO
MozenupoBaHud. /[t 3TOro cHavyana Ha MOJOYKE M3ZENNS PUCYIOT MOJIOKEHUE JIallKaHa U
KOHIIa BOPOTHHMKA COIJIACHO MOJENIH, a 3aTeM OQOpPMISIOT OTIET B KOHCTPYKIMH C
MOMOIIBIO TIEPIICHAUKYJIISPOB K JIMHUU TIepernda JalkaHa.

3KCHepI/lMeHTaJIbHaH 4acTb

1. O3HaKOMUTBCS ¢ OCHOBHBIMU I'PYIIIIAMH BOPOTHUKOB M YCTAHOBUTH CBA3b (DOPMBI
BOPOTHHKA C €r0 KOHCTPYKTUBHBIMU MTapaMETPAMHU.

2. [TonrotoBUTH HEOOXOAUMBIE UCXOIHBIC JAHHBIC U PACUETHI IS MOCTPOSHUS YePTEKEH
KOHCTPYKIIUA BOPOTHUKOB PA3JIMYHBIX (POPM: CTOSIUE-OTIOKHBIX, MUIKAYHOTO TUTIA, TUTIA
[1aJ1b, aIall, IJIOCKOJIEKAIINX U CTOEK.

3. [TpousBecT MOCTPOCHUS KOHCTPYKIIMH YKa3aHHBIX Pa3HOBUIHOCTEH BOPOTHHKOB.

4. B xoHI1e pabOThI CTYACHT JOJIKEH MPOAHAIU3UPOBATH OCHOBHBIE 3aBUCUMOCTH
KOHCTPYKTHUBHBIX MTapaMETPOB BOPOTHUKA OT €0 ()OPMBI, & TAK)KE BBISICHUTH, KaK YBSI3aHbI
pa3Mepbl TOPIOBUHBI C OCHOBHBIMH pa3Me€paMu BOPOTHHUKA.



Puc. 6.2. BapuaHTbhl KOHCTPYKIIMH OTJIOKHBIX BOPOTHHKOB U OTPE3HBIX CTOCK
JUTA U3JIEJTUHI C 3aKPBITOM 3aCTEKKOMN



Sn

Puc. 6.3. BapraHTbI KOHCTPYKIIUU OTJIOKHBIX BOPOTHUKOB M OTPE3HBIX CTOEK TSI M3ACIUN C
OTKPBITOM 3aCTEKKOU



Puc. 6.4. BapuaHTbl KOHCTPYKIIUH BOPOTHUKOB-CTOEK,
LEIbHOBBIKPOECHHBIX C U3/I€JIMEM U IUIOCKOJIEKALINX BODOTHUKOB

YKa3anus K cOCTABJIEHHIO 0TYETA

OT4eT JOJIKEH COCPIKATH:

1. Kpatkyro XapakTepUCTHKY Pa3IUIHBIX (JOPM BOPOTHUKOB COTIACHO MPEITIOKEHHOMN
cxeMme Kiaccuukanmm.

2. PacyeTsl A1 MOCTPOSHUST BOPOTHUKOB-CTOCK, OTJIIOXKHBIX JJIs U3JICTTUH C 3aKPBITON
3aCTEXKKOM, MUHKAYHBIX, IIAJE€BBIX, THUIIA allalll U IIJIOCKOJIEKAIIHX.

3. UepTexku KOHCTPYKITUHN YKa3aHHBIX BOPOTHUKOB U X ICKU3HI.

KoHTpoJbHBbIE BONIPOCHI

1. Kakue BUJIbI BODOTHUKOB BbI 3HaeTe?

2. Kak Ha3bpIBatOTCS Cpe3bl BOPOTHHUKA?

3. Kakas cymiecTByeT B3auMOCBSI3b MKy (POPMOI BOPOTHHKA M BEICOTOM CTOUKH?



4. Kak BnusieT XxapakTep JUHUHM BTAYMBAHHUS BOPOTHHUKA B TOPIOBUHY Ha ()OPMY BOPOTHHKA
B U3JIeInu’?

5. Kak yBs13aHbl Mex1y cOO0H cTeneHb NpuileraHysi BOPOTHHKA K I1I€€ M BBICOTA MObeMa
cepelMHbl BOPOTHHUKA?

6. Kakue ncxonneie JaHHBIE HEOOXOIUMBI JJIsI TOCTPOSHUS BOPOTHUKA?

IIpakTnuyeckas padora Ne 7.
KoncTpyupoBanue u3enuii ¢ pykapamu py0ame4Horo noKpos.
Ieans pa6doThl: chHOpMHUPOBATH MPAKTHYECCKHE HABBIKU I10 MOCTPOCHHIO UYepPTE)KEH

KOHCTPYKIIUHA U3ACIHN C YIITYOJIeHHOW M KBaApaTHON MTpoMaMHu.

Ilocobusa u uncmpymenmol: MaHEKEH, 00pa3ell TOTOBOTO M3JEIHs C YIIIyOJIEeHHON U
KBaJIpaTHOW MpOWMaMHM, YepTeK KOHCTPYKIUU IIEYEBON OCHOBBI U pyKaBa ¢ yriayOJIeHHOU
U KBaJpaTHOM mpoiiMamu B MacmTtadbe 1:1; TaGnuibl u3MepeHui u nmpuOaBOK, YepPTEKHBIC

IMPpUHAIJICKHOCTH, 6yMara YCpTCIKHAA, 6yMara MaKCTHasd.

Conepxxkanune padoTbl

1. Omnpezenenre NCXOIHBIX TaHHBIX JIJIs1 YepTeka (110 BapuaHTaMm).
2. [TocTpoeHre OCHOBHOM CXEMbI YEPTEKA KOHCTPYKIIMU KEHCKOH MJICUYEBOU OJI€HKIbI.
3. BHeceHne n3MeHeHHi B OCHOBHYIO CXEMY YepTeka KOHCTPYKIUH 17151 0OopMIIEHUS

U3JIeNHi ¢ yriayOJIeHHOM U KBaipaTHOW MPOWMAaMH.
4. BrinonHenue pacuera i IOCTPOCHHS PYKABOB JUIS U3/ICTTUHN YIITyOJICHHON U

KBaJpaTHOW MPOKMMaMHU.

5. [TocTpoenue pykaBoB It U3A€TUI YIITyOJICHHON M KBaJpaTHON MpoiiMaMu.
6. Odopmnenue yeprexeil.
1. Brinonnenue 1o yeprexaM KOHCTPYKIMI MaKETOB IUIEYEBBIX OCHOB M PYKaBOB C

yrayOJeHHON U KBaIpaTHOM MpoiiMamH.

Bomnpocsl 11 OATOTOBKH K padore

1. B yem 0COOEHHOCTh KOHCTPYKIUH U3/AETHH ¢ yriIyOJIeHHON U KBaJApaTHOU
npoiiMamu?

2. OT yero 3aBUCHUT BbICOTA OKaTa pykaBa?

3. Kak n3mensiercs nimuHa NpomMel B U3JIETUHU C YTIyOJIEHHON TPOMMOii?

4, Kakum mMokeT ObITh IMana3oH JOMOJHUTEILHOTO YIITYOJICHHS TPOUMBI?

5. Kak omnpezensiercss pacTBop HarpyiHOil BBITAYKU B U3JIETHUAX C YTIyOJeHHON U

KBaJIpaTHOU IpomMamu?

6. Kak onpeznensercs mupruHa pykaBa BBEpXY AJis JaHHOTO pyKaBa?



1. B yem oTnmume pykaBoB [JIs U3ENUI C YTIyOJI€HHON U KBaApaTHOW MpoiMamMu?

8. OT 4yero 3aBUCHUT IIMPHUHA JIACTOBUIIBI B pyKaBe?

JKCNEPUMEHTAIbHAS YACTh
UepTe’)k KOHCTPYKIIMM OCHOBBI € YIAyOJICHHOW W KBaJpaTHOHW TMpordMaMu

(pyOareqHoro moKposi) CTPOSIT Ha YEPTEKE OCHOBBI M3/ENUs C BTAUHBIM PYKaBOM TOTO K€
cunydsta. llpm moctpoeHun ueprexa MNPOU3BOAAT IMEPEBOJ IUIEUEBOTO Cpe3a CIUHKU B
CTOpPOHY MOJOYKH Ha 1-2 cM. IuieueBasi BbITauKa HE MPOEKTUPYETCs YIIIyOJIEHHE MPONMBI
MOKETOBITh OT 2 CM M JI0 JUHUM TaluH. PaciivpeHue COMHKMA M MOJIOYKH IPOU3BOJAT HA
YPOBHE JOIOJHUTEIBHOTO YIUIYOJIEHHUs NMpOWMaMH U B HamOoJiee y3KOM MECTE CIIMHKH U
nosiouku (B Toukax [13 u I16). [llupuna miedeBoro ckara B 4epTEKE TAKKE OMPEIETACTCS
MOJIETIBI0, MOKET OCTaBaThCsl €CTECTBEHHOM MIMPUHBI WK YAJUHATHCA OT 2 110 6 cM (pHC.
7.1)

BreicoTy okata miis TOCTpOCHHMS 4YepTeka KOHCTPYKIMU pyKaBa BBIOMpAIOT B
COOTBETCTBUHU C YIIIyOJieHHEeM IpoiMbl. UeM Oosbiie yriayOjeHUEe MpOMMBI, TEM Msrye u
o0beMHee u3enye B 001acT MPOWMbI M TEM MeHbIle BbicoTa okarta (Bok). llupuna pykasa
BBEpPXY 3aBHCHUT OT JUIMHBI Ipoimbl (Anp). nuHy pykaBa W mmupuHy BHU3Y OepyT IO
mojenu (puc. 7.1)

JIns mocTpoeHHsT OCHOBHOM CXEMbI YEpTEkKa KOHCTPYKLIMHU IKEHCKOM IIJICYEBOM
OZECKIbl CTYACHTBI UCIIOJIB3YIOT UCXOAHBIC JaHHbIC W PACUCTHBIC BEJIUYMHBI, IIOJYYCHHBIC
NIPY BBITIOJIHEHUH TPaKTU4YecKoil pabotel Ne 4. 3 tabnuibl 7.1 B COOTBETCTBUU CO CBOUM
BapMaHTOM MOJOHMPAIOT YIIIyOJEHHE MPONMBI W BHOCAT M3MEHEHHS B OCHOBHYIO CXEMY
yepTeka KOHCTPYKUUU. sl mocTpoeHusl pykaBa U3MEPAIOT JUIMHY NPONMY U ONPEIEISAIOT
BBICOTY OKaTa B COOTBETCTBHHU C YTIyOJE€HUEM MPONMBI.

YepTek KOHCTPYKIUMU U MaKeT BBIMOIHSIIOT B MaciiTade 1:1.

[TpumepHoe 3a1aHme 1St TPaKTHYeCKOW paboThI MpeacTaBieHo B Tadmuie 7.1.

Tabawnma 7.1.
BapuaHTbl 32a1aHHBIX 3HAYEHUH YIJIy0JIeHUs IPOHMBI
Howmep BapuanTa Benuuuna yriyOnaeHus mpoWMBL, CM
1 2
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10 2
11 4
12 5
13 6
14 3
15 7
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Puc.7.1 YepTexk KOHCTPYKIIMU U3ENUS U pyKaBa pyOaleqyHoro mokpos ¢ OBaIbHON
MIPOKUMOH.



Yeprek KOHCTPYKIIMM OCHOBBI C KBaJAPAaTHOM ITPOMMOM CTPOSIT HA YEPTEKE OCHOBBI
W3JIeNINs C BTAYHBIM PYKaBOM TOI'O K€ CHIIy3TaA.

Jlrana3oH TOMOJIHUTEIBHOIO YIITyOJeHHUsI HECKOIBKO MEHbIIE, YeM B U3JENUsX C
yriay6seHHoi npoimoi. [Ipu noctpoeHnn yeprexa Mpou3BOIAT EPEBO/] IIICYEBOT0
cpe3a CIIMHKHU B CTOPOHY IOJIOUKH Ha 1-2 cM. ITneueBas BeITauka HE IPOEKTUPYETCS.
JUi HosTy4eHHs YeTKOCTH YIJIOB POMMBI Ha JIMHUU AONOJHUTEIBHOTO YIIyOJIeHus
IPOU3BOJIAT OTBOJ OT BepTUKaiIu Ha 1-2 cMm (puc. 7.2)
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Puc. 7.2 YepTex KOHCTPYKIIMU U3AEIUSA C KBAIPATHOU MPOUMOiL

BricoTy okaTa pykaBa JijIsl IOCTPOEHHUS YepTeka KOHCTPYKIUHU pykaBa (puc. 7.3)
BBIOMPAIOT B COOTBETCTBHH C YIIyOiIeHHEM MpoiiMbl. YeM Oolbliie yriryolieHne mpoiMBl,
TEeM MeHble BbicoTa okarta. [llupuHa pykaBa BBEpXY 3aBUCUT OT JUIMHBI IPOHMBI
m3aenus. B uznenusx ¢ kBaapaTHOM MPOMMOM JIJTMHA MPOKUMBI U3MEPSIETCA TOJIBKO MO
BEPTHUKAJIbHBIM ydyacTKaMm. /[n1Ha v mupuHa pykaBa BHU3Y Oepercs o mozenu. Jlis
oOecrieueHust cB0OOAbI ABMKEHHS pYK pyKaBa cTposT ¢ JactoBuieil. [llupruna
JIACTOBHIIBI 3aBUCHUT OT BBICOTBI OKATa: YEM BBILIE OKAT, TEM IIHUPE JIACTOBULIA.
CTyneHThl B COOTBETCTBUHU CO CBOMM BapHAaHTOM BBIOMPAIOT U3 TaOIULBI 7.2
JIOTIOJTHUTENbHOE yriTyOsieHue npoiiMel. JlanbHeiiiee BBIMOIHEHHE pabOThl CBOIUTCS K
TpeM 3TaraM: MOCTPOCHUE OCHOBHOM CXEMBbI UepTeka KOHCTPYKIIMH KEHCKOM TIeueBOi
OJIeXIbl, BHECEHUE U3MEHEHUN B OCHOBHYIO CXeMY JUIsl 0(hOpMIIEHHUS YepTexka C
KBaJIpPATHOW NMPOUMOM, MOCTPOEHHUE PYKABA ISl JAHHOTO U3/ICIIHSL.

YepTek KOHCTPYKIIUU U MaKeT BBIMOJHSIIOT B MaciiTade 1:1.

[TpumepHOe 3aaHue A IPaKTUYeCKol paboTHI MpeAcTaBiIeHo B Tabmuie 7.2.

Tabmuua 7.2

BapuaHThl 3a1aHHBIX 3HAYEHUH YIJIy0JIeHUsI POMBbI



Homep BapuanTa Benuuuna yriyoneHust mpoiMsbl, cM
1 4
2 5
3 6
4 4
5 5
6 6
7 4
8 4,5
9 5
10 5,5
11 6
12 6,5
13 4
14 5
15 6

Puc. 7.3 Ueprek KOHCTPYKLIMU pyKaBa C KBaJpaTHOW MPONMOI

IIpakTuyeckas padora Ne 8.
KoncrpyupoBanue u3aenuii ¢ pykaBamMu IOKPOs peryiaH.




Ieab: CoBeprieHCTBOBaHHE MPAKTHUECKUX HABBIKOB 10 MIOCTPOCHUIO YEPTEKEH
OCHOBHBIX JIeTaJIel OJICK/IbI C pyKaBaMU MOKPOs perjiaH, HyJIeBOW periiaH, MoidyperiaH,
periiaH — MoroH, peryian-hanTtasu.

Ilocobus u uncmpymenmol: MaHEKeH, 00pa3el] TOTOBOTO U3JIENHsI C PyKaBOM MOKPOs
perjiaH, 4eprex KOHCTPYKLUMU H3JeNds C pPyKaBOM IOKposi perjiaH B MacmTabe 1:1;
Ta0JIMLBI WM3MEPEHUH M TpHUOABOK, YEPTEKHbIE MPUHAMICKHOCTH, Oymara depTeKHas,

OyMara MakeTHasl.

Conepxxkanune padoTbl
1. TlocTpoeHne OCHOBHOI CXeMbl 4YepTeka KOHCTPYKIMHM >KEHCKOH IieueBoi
OJICXKIBI.
OdopmiieHne BEpXHEro y4acTka IpOHMbl CIMHKHU U MTOJIOYKH.
Br160p MCXOAHBIX JAaHHBIX I TOCTPOSHHS pyKaBa MMOKPOS PETIaH.
BrinoniHeHrne He0OX0IMMBIX PacueTOB /JIsl IOCTPOEHHS pyKaBa IMOKPOsI perJiaH.
[TocTpoeHue Ha yepTeke NOJOUKH MEPEIHEN YacTH pyKaBa IMOKPOsI pErJiaH.
[TocTpoenue Ha yepTeke CIMHKY 3a/IHEN 4aCTH pyKaBa MOKPOsI perjaH.
OdopmieHue YepTeKei.

YTOYHEHHE KOHCTPYKLUN I€TAIEN CIIMHKH, ITOJIOYKHA U pyKaBa.

© N A~ WD

BrinosnHeHne MakeTa U31eNus IO YEPTEXKY KOHCTPYKIIMH.

Bomnpocs! 11 moaAroToBKH K padore
. B 1uemM 0coOeHHOCTh KOHCTPYKIIMU U3 C pyKaBaMH IMOKPOs peryian?
. Kak odopmiisiercs BepxHHIl y4acTOK MPONUMBI CIUHKH?
. Kak odopmisiercs BepXHHI y4acTOK MPOMMBI TTOJIOUKH?
. Kax onpenensercs mmprHa pykasa BBEpXy?
. Kax opopmisercs nuaus nepeHero nepekara pykana?

. Kax opopmisercs nuHUS JTOKTEBOTO MepekaTa pykana?

N o 0ok~ WDN PR

. Kak opopmasitorest muHUM MpoiiM B pyKaBax pa3iW4HbIX BUIOB periana?

JKCNepPUMEHTAIbHAS YaCTh
[IpuHUUNHAIBHBIX PA3TUYHI MEXAY CTPYKTYPHBIMU CXEMaMHU OCHOB KOHCTPYKILIUMA

U3JIeIN ¢ BTaYHBIMM pyKaBaMH M pyKaBaMM MOKpOS PErJlaH HET, OJHAKO OCOOEHHOCTHU
MOKpPOSI PErJIaH, BBIPAKEHHBIE B OPUTMHAIBHOM O(QOPMIIEHUH TMPONMBI, HAYyHIEH OT

IFOpJIOBUHBI, W PYKABOB, IMPOAOJDKCHHEM KOTOPBIX BBCPXY ABIACTCA IIJICUCBAA YacCTb



U3JIENNsl, HAXOAAT OTPaK€HUE B CTPYKTYpPHOU cxeme. B OCHOBHOM 3TO AOIOJHHUTEIBHBIE
MIOCTPOEHHSI, BBI3BAaHHBIE OCOOEHHOCTHIO MOKPOSI.

CwMerieHue MpoiMbl CIIMHKM B CTOPOHY €€ CepeAMHbI MCKIIYAET MOJHOCTBIO WU
HE T03BOJISIET B MOJIHOM Mepe Mpou3BecTu (hopMooOpa3oBaHuE 3a CUET CYTIOKKH CIIMHKU Ha
3TOM y4YacTKe, YTO OTPULIATEIbHO CKa3bIBAa€TCs HAa OTBECE CIIMHKU — Ha (UType ee cepeauHa
B37epruBaetrcsa. UToObl ypaBHOBECHThH (cOalaHCHpPOBATh) CPEAHIO U OOKOBYIO YacTH
CIIMHKHU, €€ CepeUHy yAIUHAIT. YeM OoJblIe CyTyJI0CTh CIIMHBI, TEM OOJbIIE YAJINHEHUE
criuHku (AA'=0,5 cMm — 111 sierkoit ofexabl; AA'=1 cMm — JJ1s1 BepXHEH OJIeK/IbI).

Ecnu cnuHKY CTpOST CO CpelHHMM IIBOM, TO JUIsl OOECHEYEHHUs BBITYKJIOCTH Ha
JonaTKaXx B HEM CTPOSIT BBITAUKy, PAacTBOpP KOTOPOHM YUYUTHIBAIOT MPHU pacueTe HIMPUHBI
rOpJIOBUHBI clIUHKU. PactBOp BhITauku paseH 0,5-1,5 cM — B 3aBUCHMMOCTH OT BEIMYUHBI
BBICTYIIA JIOMATOK — M MOXKET OBITh MIEPEHECEH B II0B BTAUMBAHUS PyKaBa.

Yame [MHY MI€4€BOT0O Cpe3a CIIMHKH MPOEKTUPYIOT Oe3 ydeTa pacTBOpa BBITAYKU.

JIJ11 HEKOTOPOro YBETUUYEHHsI 00beMa U3 B 00JIaCTH IJIeda, XapaKTEPHOTO IS
JAHHOTO TTOKPOS, JIMHUIO TICYEBOTO Cpe3a B YepTexe mepememarot BBepx: A2A2=0,7-1 cwm,
[T.11'1=1-1,5 cM. mepeMelieHUE IJIEYEBOro IIBa OOBSACHAETCA HEOOXOIUMOCTBbIO Oolee
TOYHOU YBSI3KU €T0 C HaIlPaBJIEHUEM CPE/IHEro I11Ba PYKaBa.

YTouHEHHE KOHCTPYKIMHU pyKaBa 3aKIOYaeTCs B UCKIOYEHUM MOCAIKH MO OKaTy
pyKasa.

[Ipoiimy pykaBa peryiaH OOBIYHO HAYMHAIOT OT TOPJIOBHHBI CIIMHKA M IIOJIOYKH,
oTcTynasi Ha 2-5 ¢M COOTBETCTBEHHO OT TOYeK As M A’2, 1 0QOPMIISIIOT IJIaBHOM KPHUBOIA,
COMPSHKEHHOM C JIMHUEH TPOUMBI MiedeBOi OCHOBHI. Ee mporu6d nomken cocrarisats 0,5-1
CM.

[IpaBunpHas pa3zpaOoTka MOJENCH OAEKIbl C PyKaBaMM IMOKPOS SIBJISETCS BECbMa
CIIO)KHBIM BHJIOM KOHCTPYKTOPCKHX pPalOT, MO3TOMY HEOOXOAMMO TINATEIBHO MPOBEPSATH
JUIMHY U (OpMY COEOUHSEMBIX CPE30B, pa3MEUICHHE KOHTPOJIbHBIX 3HAKOB (HAJCEYeK),
COMPSIKEHHOCTh CPE30B COEIMHAEMBIX JI€TaleH.

PaGory mo mnocTpoeHHMIO 4epTeka CTYACHTHI MPOBOAAT B TPHU JTama: CTPOST
OCHOBHYIO CXE€MY YepTe)ka KOHCTPYKIMHU >KEHCKOW IMJIEYEeBOM OMIEkKbl, 3aTeM O(OPMIISIOT
BEPXHUH YYacTOK NpPOMMBI CHOMHKHA M MOJOYKHd (puc. 8.1), B 3aKiIIO4eHHE HA UYEpTEXe
MIOJIOYKH CTPOSIT NMEPEAHIO YacThb pyKaBa perjaH (puc. 8.2), a Ha 4yepTeXe CIUHKUA —

3aJIHIOIO0 4acTh pykKasa (puc. 8.3).



Puc. 8.1 Yeprex KOHCTPYKIIMH U3AETUSA TOKPOS PETIaH
JIns mocTpoeHuss OCHOBHOM CXEMBI UepTEkKa KOHCTPYKIHUH CTYAEHTHI UCIIOJIB3YIOT
pacueTHbIe BEJIMYUHBI MPAKTUYECKOM paboThl Ne 4, a 1t pacdyeTa U MOCTPOSHUS pyKaBa
UCIIONB3YI0T TabauIel [Ipunoxenuit A u b.
UepTex CTPOST B COOTBETCTBUU C OOIMIMMH TpeOoBaHUsIMH B MaciTade 1:1.

BrinonHenne MakeTa mpou3BOAAT Takxke B Maciurade 1:1.
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Puc. 8.2 YepTexk KOHCTPYKLMHU [IEPEAHEN YACTH pyKaBa ITOKPOsI perylaH



Puc. 8.3 Ueprex KOHCTPYKIIMM 3aJHEW YAaCTU PyKaBa IMOKPOs pErJIaH
B u3nenusx mokpos nomyperias (puc. 8.4) BepiinHa IpoMbl MOXET OBIThH

pacrnosio’keHa B J10001 TOUKE MIIEYEBOro cpe3a (KpoMe KpailHUX BepXHEHW U HUKHEHN TOYeK).

OObIYHO ee pacrioyaratoT Ha PacCTOSHUU ( - )JITMHBI TUIEYEBOTO cpe3a OT TOYEeK
[1: (IT11) u Ils. JIeueByro BBITAUKy COBMEIIAIOT CO IIIBOM BTaYMBaHUs pykaBa. PacTBop
IJICYEBOM BBITAUYKH paBeH 1,5-2 cm.

[Ipu nocTpoeHnH KOHCTPYKIIMHU OKPOSI MOJIYPETIIaH UCIIONb3YIOT Ty XKe
KOHCTPYKTHUBHYIO CXEMY, YTO M IIPU TOCTPOCHUHU KOHCTPYKLMHU peryiad. BBoasT nuib
WU3MEHEHUS, CBSI3aHHbBIC C MHBIM HAIIPaBJICHUEM JIMHUHU [TPOMMBI HA BEPXHEM YYaCTKeE.

Hanpasnsronmumu JIMHUSAME U1 JOTIOJTHATENBHBIX TOCTPOCHUH SIBJISIFOTCS JIMHHH,
COEJIMHSIOIINE BEPIIMHBI TOPJIIOBUHBI CIIMHKY M MOJOYKHU (TIEpEa) U BCIIOMOIaTEIbHbIE
ToukH Ha npoiime [z u [le. OHM HEOOXOUMBI [Tl ONIpeieTICHUS TIOJ0KEHUS TUHUM IIUPUHBI
pykaBa noJi mporMo# 1 JIMHUN niepekaToB pykaBoB. [Ipu odopmiieHnn BepXHEero KOHTypa
pyKaBa yuuTBHIBAIOT MPUITYCK HA MOCAKY 10 JIMHUU MpokMbI(okaTa) pykasa. [locagka

3aBHUCHT OT HpOeKTpreMOﬁ q)OpMI)I H UCIIOJIB3YEMOI'0O MaTcpualia U COCTOBJIAACT 110 3aaHen



gactu pykasa 0-1,0 cm, o nepenneit — 0-0,7 cm, To ecth [L2I1s= 0,7 cwm, TTT1:=1,0 cwm.

OcTaJibHBIE MOCTPOCHUA aHAJIOTHYHBI TIOCTPOCHUAM ITOKPOA PCTJIaH.
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Puc. 8.4 UepTexk KOHCTPYKIIMU MIEPEIHEH U 3a/IHEH YacTHU pyKaBa MOKPOs MOJyperian

Pernan-norox He uMeeT OJHOPOAHON NMPONMBI. BepxHss 4acTh MPOMMBI CTPOUTCS
Ha HEKOTOPOM YJaJIeHUH OT IJIeUeBOro cpesa (puc. 8.5) u mouru nmapaniensHa emy. OObIYHO
paccTosiHuE OT IJIeUeBOro cpesza 4 - 6 cm.
st mocTpoeHust IpoMMBbI CIUHKU OTKIaABIBAIOT OTpe3ku A21A22, IT1 11112 u Touku 1112 u
[131 coenuHSIOT NIaBHOW JIUHUEH, a JJi IOCTPOCHUS OKaTa PyKaBa COCUHAIOT IUIaBHOM
nuHuen Touku [112 u 1132, Jlng ypaBHUBaHUS JUIMHBI OKAaTa pyKaBa ¢ IPOMMOMN U3 TOYKH
[132 paguycom T13 11112 nenarot 3aceuky Ha aunuu [1121132 (Touxka I[113). Touku [113 u
A22 coenuHEHEBI IJIaBHOW JTUHUEH.
st mocTpoeHust mpoiMbl pyKaBa Ha YEPTEKE MOJOUKH OTKIAABIBAIOT OTpe3ku A41A42 u
IT501151, a Toukwm 1151 u 161 coequHSIOT IJIABHOM JIMHHUECH.
Jlns moctpoenus okata pykasa ToukH [151 u 1162 taxxe coeAMHSIOT MJIaBHOM JIMHUEH.
Jlnst ypaBHUBaHUS AJIMHBI JIMHUK OKaTa pyKaBa Cc JUHUEH npoiitmMel oT Touku [162 paanycom
[1611151 nenarot 3aceuky Ha auHUM [1511162 (Touka [152). Touku 152 u A42 coenuusaOT
IU1aBHOM MHUEN. 110 TMHMAM OKaTa M MPOMMBI JAIOTCS IPUITYCKU HA LIBBI.
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Puc. 8.5 Yeprex KOHCTpYKIIMM NEPEIHEN U 3aJHEN YaCTH pyKaBa MOKPOS PETJIaH-IIOIOH

JIuHus npoiMbl B HMXKHEN 4acTH MPEACTaBISET IJIaBHYIO KPUBYIO, KOTOpas 3aTeM
BBIIIIE MOXXET MPUHUMATh CaMmble pasziuyHble (OPMBI, MHOTAA JIMHHUS MPOWMBI perjiaH
NEePEXOUT B KOKETKY (puc 8.6).

JI71st KaXK10r0 M3 MEePEYUCICHHBIX BAPUAHTOB MOKPOSI BO3MOXKHBI KaK KJIAaCCUYECKUE
pelieHus JUHUM TPOWMBI, a 3HAYUT U OKaTa pykaBa, Tak M (aHTa3uiHbIE, KOTJa JIMHUS

npuHUMaeT GUrypHyro hopmy.
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Puc. 8.6 UepTex KOHCTpYKLMHU NEpeIHEN U 3aJHEN YacTh pyKaBa MOKpOs periaH-paHTa3n

IIpakTnyeckas padora Ne 9.

KoncTpynpoBanue uzaenuii ¢ ieJJbHOKPOEHbIMHA PYKABaAMMU.

Ieab: CoBepiieHCTBOBaHHE MPAKTUUECKUX HABBIKOB ITO MMOCTPOCHHIO YEPTEKEH
JIeTajei 01eX bl C IETbHOKPOCHBIMH PYKAaBaAMH.

Ilocobuss u  uncmpymenmsvi: MaHEKeH, oOpa3ell TOTOBOIO M3AEIHUS C
[EJIbHOKPOSHBIMU PYKaBaMH, Y€PTEK KOHCTPYKIUHU U3JIEIHS C HEIbHOKPOSCHBIMU PyKaBaMH
B Mmacmrtade 1:1; Tabnuisl n3MepeHnii u nprubaBoOK, YepTEKHBIC MPUHAAICKHOCTH, Oymara

yepTexHas, Oymara MakeTHasl.

Coaep:xanune padoTbl



1. IlocTtpoeHre OCHOBHOM CXEMbl 4YepTeXa KOHCTPYKIMHM JKEHCKOHW IIeYeBOU
OJCHKIbI.

[TocTpoeHue yepTexa nepeHed 4acTu EeIbHOKPOSHOTO PyKaBa.

[TocTpoeHue yeprexa 3aIHEI 4aCTH LEIbHOKPOEHOTO PyKaBa.

[TocTpoenre poMOOBHIHO JTACTOBHIIHI.

YTOuHEHNE KOHCTPYKIUN JAeTaje U3AEIus.

Odopmienue yeprexeil.

No o~ WD

BreinonHeHue MakeTa U3€us 110 YCPTCIKY KOHCTPYKIIUHU.

Bonpocs! 11 noaAroToBKM Kk padore
B uemM 0c06€HHOCTh KOHCTPYKIIMU U3/IETTUH C IIEIbHOKPOCHBIMU pyKaBaMu?
Kak onpezensercs BbIcOTa OKaTa B pyKaBaxX TaKOIro MOKpos?
Kaxk onpenensercs mmprHa pykasa BBEpXy?
Kaxk odopmiisieTcst nuHuUs nepeaHero nepekara pykana?
Kaxk odopmiisieTcst TuHUS JTOKTEBOTO MepekaTa pykana?
UYem omnpenensieTcs: MUPUHA pOMOOBHIHOM JIACTOBUIIBI?

N o s~ WwDNRE

Yro onpenenser JNIMHY CTOPOH POMOOBUHON JTACTOBHIIBI?

JKCNEPUMEHTAIbHAS YACTh
BrikpanBaHue pykaBOB LEIBHBIMUA CO CIHHKOW M IIOJIOYKOW SBIIAETCS OJHUM H3

KOHCTPYKTUBHBIX TPUEMOB, HCIOJIb3yEMbIX MpPU CO3JAaHUU OJEXKAbl MATKUX (opMm c
YBEJIMUEHHBIM 00bEMOM B 00JIACTH TPOHMBI.

JInst Takux W3ENUM XapaKTepHO YIJIMHEHHWE CIIMHKMA B LIEHTPAJIbHOM M IUICYEBOU
gactax: AA'=0,5-0,7 cm — mns nerkod oxexasl; AA'=l cM — mid BEpXHEUW OAECKIbI;
A2A">=1 cm; [Iil1u=1,5-2 cm (110 mepreHANKYIAPY K JIMHUY TIe4eBOro cpe3a Aalls).

Jlnst yBenu4eHMs] MATKOCTM B BEpPXHEH YacTH IOJOYKH pacTBOP HArpyJHOW BBITAYKH
COKpaularoT Ha 2 CM.

dopma pykaBa 3aBUCHUT OT BbIOpaHHOTO HaKJIOHa (HAmpaBlIEHUs BEPXHETO cpesa),
€ro IMPUHBI U, KpOME TOro, OT O(OpMIIEHHS] BEPXHEro W HUKHEro cpe3oB pykasa. Kak
MPaBWIJIO, MEHBIINI HAKJIOH pyKaBa COOTBETCTBYET M3JETUI0 MATKOU (pOpMBI co c1abuHOIl B
o0nacTy MpoiiMbl, © HA0OOPOT — YCHJIEHHBIN HAKJIOH oOecrieunBaeT Oosiee YeTKyO (popmy
U3/IeNUs B IJICUYEBOM YaCTH U HA y4acTKe MPONMBI, MPUOIIKas pyKaB K KIACCHYECKOMY TI0
¢dopme BTayHOMY pyKaBy.

XOTsI KOHCTPYKTHUBHO B 3TOM ITOKPOE€ OKAaT pyKaBa HE BBIJEJIEH, COOTBETCTBYIOLIHIA
€My Y4aCTOK KOHCTPYKIIMHM — OT KOHEUHOM IIeueBOM TOUKH JIO YPOBHS INIYOMHBI MPOUMBI —

YCJIOBHO HA3bIBAKOT BBICOTOM OKara, 15(80) (bYHKI_II/IOHaJ'II)Ha}I 3aBUCHUMOCTDb pYyKaBa, €0 OTBCCa



OT BEJIMYUHBI 3TOTO Y4YacTKa CTOJIb K€ BEJIMKA, KaK M JJIsi BTAYHBIX PYKABOB U MOKPOS
periian. BenmuuumHa 3TOro ydacTka M IIMPUHA pyKaBa SIBISIOTCS OINPEACISIONIMMUA TPU
BbIOOpE HAKIIOHA.

Oco0eHHOCTBIO KPOs U3JENHA C LEeTbHOKPOCHBIMU PYKaBaMU SIBJISIETCS HaJMYHE
MO/IPE30B, BEPIIMHAMHM KOTOPBIX CIYXaT TOYKM 1 M 2 Ha ydacTke mnpormbsl. Touka
nepeceueHusl HUKHETO cpe3a MepeiHel YacTH pyKaBa ¢ OOKOBBIM CPE30M MOJIOUKH (TOYKa
3) siBNIsi€TCS HA4YaJIOM MOJpe3a MOJOYKH, a TOUKa MEePEeceUeHHs] HIXKHETO cpe3a 3aJHEW YacTu
pykaBa ¢ OOKOBBEIM cpe3oM (Toduka 4) SBISETCS HAadajJoM TOoJpe3a CIUHKU; OTPE30K 2-3 —
JUHUA TIoJpe3a TMOJIOYKHU, a OTpe30K 1-4 — nuHug nojape3a CHUHKH IS U3ACIHM C
poMOoBuUAHOMN JacToBUIlel. Touku 3 W 4 nns TaHHOTO BHJIA KPOs JOJDKHBI HaXOJIUTCS Ha
OJHOM ypoBHE. Eciii OHM B pe3ysibTaTe MOCTPOEHUSI OKa3bIBAIOTCS HA Pa3HBIX YPOBHSX, TO
OJIHY M3 TOYEK MOJHUMAIOT, a APYT'yIO OIYCKAaIOT Ha MOJOBUHY BEJIUYMHBI PA3HUIIBI MEXKITY
ypoBHsMU. [Tocne 3Toro HUXHKME Cpe3bl PYKaBOB MPOBOIAT YEPE3 ITH TOUKH.

JI71s1 MOCTPOCHUST KOHCTPYKITUU U3JETIHS C IETbHOKPOSHBIMU pYKaBaMU TMOJIOXKEHUE
OOKOBBIX M HIKHHUX CPE30B CIEAyeT YTOUYHHUTH, OCOOCHHO MPH MOCTPOCHHUH JACTOBHIIHI.
[[Iupuna nacToBUIIBI OJDKHA OBITH OJAMHAKOBOW KakK JIJIi YYacTKOB pyKaBa, Tak W IS
ydacTka O0OKOBOTO II1Ba, MO3TOMY IIMPUHY 3TUX YYACTKOB YBSI3bIBAIOT MEXKIY COOOM 3a cUeT
nepeHoca mBoB. [lIMpuHa JaCTOBUIIBI ONPENEISIETCS WUPHUHON IMOAPE3a B MOJIAMBIIICYHOU
4acTH u3zienus (IMPUHOM ydacTKa IpoWMbl), a JUIMHA MOoJpe3a ONpeaeiseT JUIMHY CTOPOH
nactoBuilbl. Cpesbl JaCTOBUIIBI OGOPMIISIOTCS TIABHBIMH JIMHUSMHE C BbITTyKiocThio 0,3-0,5
CM TIOCEpEMHE OTPE3KOB.

PaGoTy mo mocTpoeHHIO uepTeka CTYICHTHI MPOBOASIT B TPH ITama: CTPOST OCHOBHYIO
CXeMy uepTeka KOHCTPYKIIMU >KCHCKOW TIJICYEBOM OJEXKIbI, 3aT€M CTPOST TMEPEAHIOI U
3aHIo0 (pHC. 9.1) yacTu pykaBa, UCTIONB3Ysl TAOMUIBI MepoK U mpubaBok [Ipmnoxenuit A
u b, u B 3aKioueHne — 4epTek pOMOOBHIHOM JTACTOBUIIKI (pHUC. 9.1) uepTek KOHCTPYKIIMHA U
MaKeT M3JENUs C IEIbHOKPOCHBIMU PyKaBaMU C POMOOBHIHOM JaCTOBUIICH BBITIOJHSIOT B

macuiraoe 1:1.



>

>
o

>

= 0
AR A
NG
* 7
rjz Al \fs .
: A NN &
T = /
4 L 77 "\ A
mldm, . s
b /ol | \n b
”1 v ”l
A !
4

Puc. 9.1 Yeprex KOHCTPpYKIIMM NEPEIHEN U 3aJHEN YaCTEN LIEIbHOKPOEHOTO pyKaBa ¢
POMOOBHTHOM JTACTOBUIICH.

IIpakTnuyeckas padora Ne 10.

ITocTpoenne yepTexa OCHOBBI MY:KCKHX OpPIOK.

Leas padoTbl: OCBOCHHE METOJMKHM pacueTa M TOCTpPOeHHs] 0a30BOM KOHCTPYKLIHU
MYKCKHX OpIOK.

3ananue
1. OmpenenuTh MCXOAHBIE JAHHBIE A pacdyeTa U IMOCTPOCHHS 0a30BOW KOHCTPYKIUH

MYKCKHX OpIOK:

1.1. TTo 3cKku3y MOJIEIHN COCTABUThH ONMMCAHUE BHEIIHETO BH/1a MY>KCKUX OPIOK.

1.2. O3HakOMUTBCSI C H3MEpPEHUsIMH (QUTYp THUIOBOIO TEJOCIOXKEHHUS M BBIOPATH
HEOOXOIUMBIE.

1.3. B cooTBeTcTBUU C IPOCKTHPYEMO# (hOpMOii OPIOK ONpeneanTh MpruOaBKu Ha CBOOOIHOE
oOneranue.

1.4. OnpenenuTh BEIUYUHBI M3MEPEHHI TOTOBBIX OpIOK, HEOOXOIMMBIX IS pacueTa u
NOCTpOEHHs 0a30BOM KOHCTPYKIUH.

2. [IpounsBecTr pacueT KOHCTPYKIIUU OPIOK U PE3yIbTaThl CBECTH B TAOJIHILY.

3. IlocTpouTh YepTeKH OCHOBHBIX J€TalIe KOHCTPYKIIMH MYKCKHX OPIOK.

4. CpopmynupoBath BBIBOBI IO padoTe.

OcHOBHBIE CBeIeHU S



HNcxonupiMu JaHHBIMM ISl pacueTa W MOCTPOCHUS YEPTEXKEH IETAIeH OHEHKIbI
npuOIMKEHHBIMA  METOJIaMU  SIBJISIIOTCS  pa3MEpHble NpHU3HAKU (UTYp THUIIOBOTO WIH
HETUTIOBOTO TEJIOCIOKEHHUS U PA3IMYHBIC PUITYCKH.

Pa3mepHbie mpu3Haku, HEOOXOAMMBIE IJiA pacueTa OpIOK, yCTaHABIMBAIOTCS HCXOMAS U3
BBIOpAHHOM METOIMKHU MOCTPOCHHS OPIOK.

Benymme pasmepHble Tpu3HakKu ~ OepyTcsi M3 HOPMATHBHO-TEXHUYECKUX
JIOKYMEHTOB. J[muHa OpIOK YCTaHABJIMBAETCS MO IIKaJe, YTBEPKIACHHON Ha METOAMYECKUX
coBemanuax JJoMoB Mojienel Ha TeKYIIUil U MepCIeKTUBHBIN nepuosl. [lpu onpenenenun
JUTMHBI OpIOK HEOOXOJIMMO YYHTHIBATH TOJIO)KCHHE BEPXHEW JIMHUHM TOCAJIKH OpIOK Ha
durype, TO €CTh OJIO)KEHHUE €€ 110 OTHOIICHHIO K TUHUU Taiuu purypsl yenoseka. [llupuna
OpIOK BHHU3Y YCTaHABIIMBAeTCS B COOTBETCTBMM C HampasiieHueM Mojbl. [llupuna Oprok
BHU3Y U JIUTMHA WX HAXOASATCS BO B3aMMOCBS3H. Y IUPOKUX Oprok (28—32 cMm) muHUS HHU3a
OTCTOMT OT ToJia Ha 3—4 cM, yMepeHHO! mupuHbI (24—27 cM) Ha 56 cM, y y3kux Oprok (20—
23 cM) TUHUS HU3a HE JOXOIUT JI0 Toj1a Ha 7—8 cM.

Ta6muma 10.1
Pa3MepHbIe NPU3HAKY THIIOBOW (DUTYPbI

VYcnoBHOE
HanmeHoBaHME KOHCTPYKTUBHOTO y4acTKa Benuuuna, cm
0003HaYEeHHE
[TonyoOXBaT rpyiu TpeTuii Cry
[Tonyo6xBaT Tasiuu Cr
[Tonyo6xBat 6enep C6
PaccTosiHue OT JMHMM Taauu 10 KOJICHQ TITK6
cOOKY

[TpubaBka — 3T0 pa3HHIA MEXIY pa3MepaMu OpIOK M pa3MepaMu Teja denoBeka. CBoOona
JBIXaHUS, JIBIDKCHUS, KPOBOOOPAIEHUS, a TaKKe PEryJIMpPOBKa CTETMEHH OOJIeraHusi OproK
o0ecrieunBaeTCs MPUITYCKaMU Ha COOTBETCTBYIOMIMX y4dacTkax m3aenus. [It — mpubaBka mo
JUHUM TaJuu oOecredrnBaeT CBOOOAY ABWKEHHS M AbixaHUs. OHAa yYUTHIBACT TOJIIUHY
MaKeTa HWKENEKAIINX CIIOCB OJCKIbl M CTEIEHb PErYIMPOBKH JUIMHBI mosica Oprok. [Tpu
HOIlIeHUHU Oplok 0e3 peMHs MpubaBKa Ha PEryJIMpPOBKY paBHa HyJ0. [Ipu HomeHuu Oprok ¢
pemMHeM npubaBKa Ha peryIupoBKy coctasiser 1,0+2,7cm.
[16 — mpubaBka k mMpuHE OpIOK MO JHUHUHM Oefep obecreurBaeT CBOOOIY JBUMKCHHS,
YUUTBHIBAET TOJIIMHY HUKEIIEKAIIETO Closi oJexkabl. [IpnbaBka 3aBUCUT OT CHITydTa OpIOK,
pocTa ¥ moJHOTH Gurypsl. MI3mensiercs mpubdaska B npenenax 1,0+6,0cm:
OYCHb mrotHoe [16=0,0+1,0cMm
npuiieranue Oprok
IUIOTHOE Tpuiteranue 6pok  [16=1,0+2,0cm
HOpMallbHOE  mpuieranue [16=3,0+4,0cm
Oprox



MIUPOKUE OPIOKU I16=5,0+6,0
[To6 — mpubaBka k o0xBaTy Oeapa oOecmeynBaeT CBOOOMY ABMIKEHHUS, CIIOCOOCTBYET
(GhOopMHPOBAHUIO 3aJIAaHHOTO CHITYdTa Oprok. M3MeHseTcs rnpubaBKka B MIMPOKUX TPEIEIIax —
ot 7,0 1o 16,0cm.

Taomuna 10.2
IIpubdaBKku HA CBOOOIHOE O0JIeraHue
HanmeHoBaHue VYcnoBHoe 0003HaUeHNE Benuuuna, cm
ITo nuHuu Tanuu IIT
I1o nmuHum 6enep 116

Tabmauma 10.3
BeanunHbl U3MepeHnil TOTOBBIX OPIOK,
HCI0JIb3yeMble JISl IOCTPOEHHSI OCHOBbI KOHCTPYKIUH

Y4acTok u3MepeHus YcnoBHOEe 0003HAYCHHE Bennuuna, cm
JlnvHa 6prok J16
[[TupuHa OpIOK BHU3Y B TOTOBOM BH/JIC I1Tn

[upuHa OproKk Ha ypOBHE KOJIEeHA B
TOTOBOM BHJIE

Ik

B nanHoii nabopaTtopHoii paboTe CTYAEHTBI CTPOAT KOHCTPYKIHIO MYXKCKHUX OpIOK.

Jns mpunanust OprokamM 00BEMHON (OpPMBI HEOOXOIUMO TPOBECTU BIIAXKHO-TEILIOBYIO
00pabotky. [Ipn KOHCTpYHMpPOBaHUM OPIOK YYUTHIBACTCSI OTTATUBAHUE 3aIHEH MOJIOBUHKU B
BEpXHEH YacTH mIaroBoro cpesa. JlJis 3TOro maroBbIii Cpe3 3aJHEH MOJOBUHKU OpPIOK Ha
y4acTKe OT JIMHUU KOJIEHA JI0 CPEeJHEro cpesa JeNaloT KOpode IaroBOro cpes3a NepeaHei
nonoBuHkr Ha 0,5cM. BenwumHa OTTSATMBaHWS 3aBUCHUT OT CTEMEHU HAKIIOHA IIaroBOTO
cpe3a 3aJHei MOoJIOBUHKHU OPIOK.

Jlis mpunaHus HEOOXOAUMOM (OPMBI 33aTHIOI0 MOJIOBUHKY OPIOK OTTATHUBAIOT B HU)KHEU
4acTH CpeaHero cpesa Ha 1,5-2,5¢cM, a y nuHun criubda ee peKOMEHyeTcsl CyTIOKUBaTh. [lpu
W3TOTOBJICHUU OpIOK W3 TKaHEW, TUIOXO TMOJIAIOIINXCS BIAXKHO-TEIUIOBON 00paboTKe,
BMECTO OTTSTMBAHUS IMPOEKTUPYIOT OTPE3HON KIMH C 0Cco00M KOH(UTrypamueil cpes3os,
UCKJTFOYAIONIEH BEMYMHY OTTATMBaHWA. Ha ydacTke MpOTHB STOAMYHBIX MBI CPETHHH
Cpe3 TaKXKe peKoMeHAyeTcs CyTrXKUTh Ha 0,5-0,7cM.

®opma maroBeiXx U OOKOBBIX CPE30B OPIOK y3KMX MO BCeHl aymmHEe Oonee cioxkHa. [letamu
Takux OpIOK (OPMYIOT Takke B HIDKHHMX 4YacTax. llepennue yactu OprOK OTTATHMBAIOT Ha



ydacTKe HWKE KOJIeHa IO MIaroBomMy u 0okoBomy cpezam Ha 0,3-0,5cm, a k ymHUM cruba
CYTIO)KMBAIOT MPUMEPHO HAa Ty K€ BEIUYMHY. 3aJHUE YacTH OPIOK Ha ATHX K€ ydacTKax
OTTATUBAIOT TI0 CTU0AM U CYTIOKHBAIOT 110 OOKOBOMY W IIAarOBOMY Cpe3aM MPUMEPHO Ha TY
K€ BEJIMUNHY, Ha KOTOPYIO OTTATUBAIOT MEPEIHIE TOJIOBUHKH.

[IIupokue OprokM MMEIOT OoJiee MpsMYyo (GOPMY CpPE30B M IIOYTH HE TPEeOYIOT BIIAXHO-
TEIJIOBOM 00paboTKH.

BKCHepI/lMeHTaJILHaH 4acTb

Hcronws3ys yCTaHOBJIICHHBIC HMCXOJHBIE JIaHHBIC, TMPOU3BOJUTCS pacdyeT OCHOBBI
KOHCTPYKIIUM OproK. JlaHHBIC pacyeTa HEOOXOMMO CBECTH B TAONHITY.
Tab6mauma 10.4
PacyeTr KOHCTPYKIMH MYKCKHX OPIOK
HanMmeHoBaHHE KOHCTPYKTHBHBIX PacueTHbIC GOPMYITEL Pacuer, oM
OTpPE3KOB
1 2 3
[lepensis yacTh OprOK
JlmmHa Oprok 10 HH3a ToHo=16 (Mo Mmozenm)
Bricora cuaenus To#1:=0,5C6-(1+2cm)+
+Mo1HOE OhopMITeHHE
[Tonoxxenue nuHuK Oenep 1.61=1/3Ty51;
[TonoxxeHue TMHUU KOJICHA ToKo=/TKO
IlonokeHue JIMHUU Taauu ToTp=0,1(C6-CT)
[Mupuna nepeaneil yactu 6p}0KB1B2: 0,5C6+(0,5+0.7) TI6
1o JIMHUM Oenep
[upuna mara nepegneit uactu  [A1,593=0,1(C6+I16)
[TonoxxeHue TUHUYU cruda ToT=5,515/2
Bcnomorarenpaple  Toukn  Asb,b2;=0,5+0,7
IOCTPOEHUS CPEIHETO Cpe3a 51,1=0,451,b,
[[luprHa BHU3Y H,H =I11u-2
KK,=K,=(111k-2)/2
[[TupuHa Ha ypOBHE KOJIEHA i KKy =115
T2T4:O,5(CT+HT)+
[[upuHa MO TUHUH TaTUU +BBITAUKH U CKJIQJIKH
T0|T4<0,7—1,0

3a/1HsIs TOJIOBUHKA OPIOK

[Mupuna 3aaHeil dYacTH OprOK
BHU3Y

HH 3:HH4:HH 1+2

lupuna 3amHedl yactu OprOK HA|

KK3=KK4:KK11+2




YPOBHE KOJIEHa

[Tonmoxxenne  GokoBOro  cpesal
3aqHe YacTh OpIOK Ha JIMHUY
oenep

B,55=0,1(C6+116)-2

[[luvprna 3amHENd MOJIOBUHKH HAQ|
JUHUU Oefep

BgB4=(C6+H6)'BlBZJ_

bananc Oprok

B4B5=0,05(C6+BC)-(O,3+O,5)

BcriomorarenbHable TOYKHA
MOCTPOCHHUSI CPETHETO cpe3a

TUTST

H2H21:(0,03+0,05)C6
B5T5=BzT2

PEVES]

H212=0,5H21

[[luprHa 3agHEl YacTH Ha JUHUY
TaJuu

TsT7=0,5(Co+IIT)+BEITauK]
K3b3T7=K11b1T4

[[lupuna mara 3aiHEN OJTOBUHKY|
OproK

221}{5:0,25(C6+H6)'1,5

Odopmienue TMHUN HU3A

HH6:O,5+1

BepmHHa 1IaroBoro cpeia

H4K4Hs=H2K2ﬂ3- (0, 5— 1)

[To pesynbpTaTam pacdera BBITIOJHSIOT MOCTpOeHUE KOHCTpyKuuu Oprok (puc. 10.1). Ha

nepenHel 4actu OpIOK pacTBOP

BBICOTHI cuieHus. Ha 3aHeit yactu Oprok KOJMYEeCTBO MPOEKTUPYEMBIX BbITAUEK 3aBUCUT OT
CTENEHU BBICTYNAHUA Aroaul. BennumHa BbITadeK M3MEHSETCSA B Ipezenax oT 2 10 4 cMm.
Pacnonararorcs BbITauKM NMEPHNEHIUKYJIAPHO K JUHUM Tanuu. [Ipm mpoekTupoBaHMU JIBYX
BBITAYEK HX pPAacHoJIaraloT Ha pacCTOSHMM 2 CM OT KOHIIOB 3aJHEro kapmana. [lnuHa

BBITAUKM paBeH 2-2,5cM, JyIMHAa BBITAYKH paBHa 1/3

BBITAYCK JOXOIUT A0 JHUHHHU 3aJHCTO KapMaHa.
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Puc. 10.1. KoHCcTpyKIIHS MY>KCKHX OpIOK

['opu3oHTaNbHBIM KapMaH Ha TMeEpelHUX M TpaBoOd 3agHel dacTax Oprok
pacnonararoT napajuleJIbHO Cpe3y TajJuM Ha paccTOsSHUM 6—7 cM OT Hero u Ha 4 ¢cM OT

OokoBoro cpesa. JlinHa TOPU30HTAIBHOIO KapMaHa IepeaHedl yacTu Oprok — 16 cMm, Ha
npaBoi 3anHel — 14 cMm.

bokoBoil kapmMaH pacnosiaraloT  HaKJIOHHO Ha  IE€peJHEHd 4acTH WIH
HEMOCPEJCTBEHHO B OOKOBOM IIBE Ha 4 CM OT cpe3a Taluu. BepXHuil KOHel HaKIOHHOTO
KapMaHa pacroyiaraloT Ha 4-8 cM oT OOKOBOIrO cpes3a MO JUHHM TaJHH TEpeiHed dacTu

optok. HkHuit konen Ha 3 cM oT 60okoBoro cpesa. JlimHa Bxoaa B kapma — 17 cm.



[lociie mocTpoeHus: KOHCTPYKIMU HEOOXOIMMO ykaszaTh mecta M BenuuuHy BTO
WIA HCIHOJb30BaTh KOHCTPYKTHUBHBIE MpPHUEMBbl Ul MPHIAHUS JAETalsiM HEOOXOIuMOU
00beMHOM (POpPMEI.

Yka3aHusi K COCTABJIEHUIO OTYETa
OT4eT qoMKEH COJePKaTh:
1. VicxonHble TaHHBIE AJIS pacueTa U MOCTPOeHUs 6a30BOi KOHCTPYKIIUU OPIOK.

2. Pacuer, cBe/leHHBIN B TaOIUITY.
3. UepTe:k KOHCTPYKIIMHM OCHOBHBIX JIeTajeil C yKa3aHWEM METOJOB TPHUIAHHS JCTasIM
HE00X0oauMOM 00BEeMHON (DOPMBI.

KoHTpoJibHBIE BONPOCHI

1. Kakue pazMepHbie MPU3HAKH HEOOXOAUMBI JJI pacuera NOCTPOCHUS] KOHCTPYKIUU OpIOK?
2. Kakumu KpUTepusMHu ONPEIEISIIOTCS. BETMYUHBI PUITYCKOB?

3. B yem 3akitoueHbl OCHOBHBIE ATAMbl TOCTPOEHUST 6a30BOM KOHCTPYKIIMH OprOK?

4. YTo BXOIUT B MOHATHE «Oa30Basi KOHCTPYKIUS OPIOK»?

5. Yro Takoe 6anaHc Oprok?

6. B yem ocobeHHOCTH pacueTa KOHCTPYKIIUU KEHCKUX OproK?

7. B yem 3akitodaeTcs BiIaXHO-TEIIOBast 00paboTka neranei Oprok?

8. KakoBbl 0COOEHHOCTH TOCTPOEHUSI uUepTeka OpIOK, ITUIOTHO OOJIerarommx B 00JIacTH
Oenep U ¢ yKOPOUEHHOMN BBICOTOU CUJICHUS?

IIpakTnueckas padora Ne 11.

IHocTpoenue yepTe:ka 0CHOBBI KOHCTPYKIMH MYKCKOI'0 IVICYEBOI0 M3/1eJIUA C
BTAa4YHBIM PYKaBOM.
Ieap paGoThl: H3yueHHE KOHCTPYKIUH M OCBOCHUE METOIMKH MOCTPOCHHS KOHCTPYKIIUU
CIIMHKH U TOJIOYKH MYCKOTO MHJDKAKA.

3aganue

1. O3HaKOMUTBCS C OCOOCHHOCTSIMH COBPEMEHHBIX KOHCTPYKIIUN MY>KCKOM OHEKIBI.

2. OnpenenuTh UCXOAHBIE JaHHBIE MAJIsi MOCTPOEHUS 0a30BOM KOHCTPYKLMU CIHUHKH U
IIOJIOYKH MYKCKOTO HKAKA.

3. BBINOIHUTE pacdeTsl Il TOCTPOCHUS YepTekeit 0a30BOI KOHCTPYKITUH.

4. ITocTpouTh uepTexu 0a30BOM KOHCTPYKIIMH.



5. [IponsBecTy aHaM3 pe3ynbTaToB PabOTHI U CHOPMYITHPOBATH BEIBOJIBI.
Conep:xanue padoTbl

Pacuér u nmoctpoeHue KOHCTPYKLUMHU OAEKIbl HAYUHAIOT C ONpPEACIICHHUsS OCHOBHBIX
pa3MepoB U3AENus N0 IJIMHE U IUUPHUHE, T. €. IOCTPOEHUS OA3UCHOU cemKU uepmedicd.
baszucnaa cemka — COBOKYNHOCTh TOPU3OHTAJIbHBIX U BEPTUKAIBHBIX JIMHUM,
OTPEACISIONINX OCHOBHBIE pa3Mepbl U3JEIUs U €ro 4acTel; Ha CETKE CTPOUTCS YepTEK
JeTaju.
['opu3oHTanu U BepTUKANIM 0a3MCHOM CETKHM 4YepTeka PacloyiaraloT B COOTBETCTBUHU C
OCHOBHBIMH M3MEPECHUSIMH PUTYPHI U ¢ YIETOM MPUOABOK K HUM.
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Puc. 11.1.Yeprex KOHCTPYKIIMU OCHOBBI MYXCKOT'O ITUKaKa

['1aBHBIM B €€ TOCTPOCHUU SABJISAETCH:



. COOJFO/ICHNEe 3aKOHA TPSAMOro yria. Bce JWMHMM CeTKH (BEPTHKAIM W TOPU3OHTAIIN)
JIOJDKHBI IPOXOJIUTH CTPOTO MO MPSIMBIM YTJIOM JAPYT K APYTY;

J OTpE/ICJICHUE TMPaBUWIBHBIX MPOMNOPUMOHAIBHBIX COOTHOLICHUN BEpTUKAICH W
TOPU3OHTAJICN CETKH, B KOTOPBIE 3aKJIA/ILIBAIOTCS MapaMeTpbl Oymyiei GpopMel (YIUIOMEHHOM,
HAIOJHEHHOM, «OKBaIpayeHHON» U JIp. ).

HcxXonHBIMU JTUHUSAMH IS TIOCTPOEHUS YEePTeKa KOHCTPYKIHMH SIBJISIOTCS BEPTHKAJIbHAS
JUHUS, TPUHUMAeMasi YCJIOBHO 3a CEpelMHy CIHHKH, U TOPU3OHTAlIbHAas — YPOBEHb
BEPIINHBI TOPJIOBUHBI CIIUHKHU.

JKCNepUMEeHTAIbHAS YaCTh
Crpodar npsiMOil yroyl ¢ BepIIMHOW B Touke Ao BmpaBo oT 3Toil TOUKM AgOTKIAIbIBAIOT

HIMPUHY CETKH uepTexa u3nenus Aod;.

[MupuHa ceTKM yepTeka paBHA MPOCKTHPYEMOW MIMPUHE W3JEIHS O JIMHUU TIIYOUHBI
NPOMMBI TUTIOC BETMYMHA OTKJIOHEHHS CpPEeIHEH JTUHUH CIUHKU HA JHHUU TPYIU U M3THOOB
OoKOBOro cpesa, NUHUK Oodka, KOTOopas o0OO3Ha4aeTcs Kak IpuOaBka Ha odopmieHue
KOHCTPYKTHBHBIX JIWHUH ([To):

Aoay = Celll + 11z + Iog.

Benuunna [logp 3aBUCHUT OT cuUiydTa, BUAAQ HU3JCTUS; AN HM3ICIUNA TPUTATICHHBIX H
IOJIYIIPUJIETAIOIIUX CHIIYDTOB OHA paBHa 1,5 cM, miia u3aenuii npsamoro cuinydsra — 1,0 cm.
[upuHy ceTkH yepTeka MpU HAJIMYUU OTPE3HOT0 OOYKa MHOTJAa yBeIWyuBaroT Ha 2,0+2,5
CM, 4TOOBI OOKOBast TMHUS TIOJIOUKH HE 3aXO/MIIa HA JIMHUIO OOYKa:

Aoay = Celll + Iz + Iogh + (0+2,5) (cm).

BnpaBo oT Touku AgOTKIaIBIBAIOT TUPUHY CIIMHKU:

Aoa = Llc + Iuc.

OT TOYKH @1BIIEBO OTKJIAIBIBAIOT ITUPUHY MTOJIOYKH:

arar = Il + ITun.

W3 Touex a, a; u a;MpoBOJST BHU3 BEPTUKATHHBIC IMHUH.

BHu3 oT TOUkM AgHa BEpTUKAIN OTKJIAAbIBAIOT OTPE3KHU, OMPEACIISAIONIMNE:

- YPOBEHb JIMHUH TTYOUHBI IPOUMBI:

Aol” = Bnpsl| + Ilcnp + 0,511omc;

— YPOBEHb JIOMIATOK:

AoY =0,540"+ 2,0 (cm);

- YPOBECHb JTMHUH TAJIUU:

AoT = Jlmcll + Ilomc.

Hns ¢uryp ¢ yBenMueHHBIM MPOTHMOOM CIMHBI O JIMHUU TalUM B M3ACITUAX TPSIMOTO
CHITy3Ta UCTIONB3YIOT u3Mepenue Jmcll mo oTBecy.

VYpoBens nmHuM Oezep:

Th = 0,51mcll — 5,0 (cm).



Yepes touku [, Tub mpoOBOAAT INOPU3OHTAIbHBIE JUHUHU. Ilepeceyenne ropu3OHTaIbHOU
JMHUM U3 TOYKH [ ¢ BEPTUKAISIMH U3 TOUYEK @, dp U a; 0003HAYAIOT COOTBETCTBYIOIIMMU
toukamu [, I, ['3; TOPU30HTAIIBHOM JINHUU U3 TOYKUHC BEPTUKAIBIO U3 TOUKH a; — b3.
Cpeonas aunus cCRUHKU.

Y anuHeHue cpeaHeil JIMHUU COUHKY BBEPXY:

Apdo= 0,5 (cm).

B n3genusax ¢ pa3pe3Ho CIMHKOM CPEAHIOI JIMHUIO B BEPXHEH 4acCTH 0 YPOBHS JIOMATOK
OoTBOAAT BipaBo Ha 0,5 cm:

AO,AO” = 0,5 (CM)

Jns cytynsix Guryp Benuuuny Ag'dq'yBenmumBaroT g0 1,0 cm. g meperuOucteix Guryp
CIIMHKY B BEPXHEH YacTh HEe OTBOJAT. Touku Ag"(4p’) 1 a COENUHSAIOT MPSIMON TMHUCH.
Bennunny oTBOJAa CpeHEN JIMHUU COUHKHU 177 OTKIAABIBAIOT HA JIMHUW TaJIUU BIPABO OT
TOYKH 7.

OTBOA cpeAHEN JTMHUU CIUMHKHU Ha YpOBHE Talduu 7773aBHCHUT OT CHIIy3Ta U OCOOEHHOCTEU
¢urypsl. BenuuuHbl OTKIOHEHUN CpelHEW JUHUM CHUHKWA MO JIMHUK Tanuu T17T) And
TUTIOBBIX (UTYP:

- 2,0+2,5 cM I OpUIIETAIOIETO CUTydTa;

— 1,0+1,5 cM 171 mpsiMOTO CHITYdTA.

Jlnst mepernOUCTBIX (pUryp OTBOA CpelHeW JIMHUM CIUHKHA YMEHBINAIOT, a JJIs CYTYIBIX
yBENMUYMBAIOT HA 0,5 CM OTHOCUTENBHO MPUBEAEHHBIX BBILIE BEJIMUMH.

B uznenusax cBoOGOgHON (QOpMBI C yBETUYEHHBIM OOBEMOM CIHMHKH BEIHMYHMHY OTBOZA
CPEIHETO CPe3a YMEHBIIAOT.

Touku Ap", ¥V, TiCOeNUHSAIOT TUIAaBHOW KPUBOW W OT JIMHUW TajJWUd BHU3 MO BEPTUKAJIH.
JIuHuIO TaNUU NPOBOASAT Yepe3 TOUKY 77’ MOJI MPSMBIM YIJIOM K OTpe3ky V77
BcnomorartensHas Touka 77 HAaXOIUTCA JeBee TOYKU 17 U OMPEACTIACTCS OTPE3KOM:

T, =1,0+1,5 (cm),

1,0 cM — it u3aenuii TpsIMOTO U MOJIYIIPUIIETAIOIIET0 CUITYITa;

1,5 cM — 171 u3Aenuil MPUTAIEHHBIX CHITYITHBIX (POpM.

BripaBo ot Touku Ag'"(Ag') Ha mpsimont Ag''(Ap’)a OTKIAaIBIBAlOT OTPE30K, PAaBHBINA HIMPUHE
TOPJIOBUHBI CIUHKH:

Ao"(Ao")A> = Cwil3 + ITweop.

Jlnst puryp C KMPOBBIMH OTJIOKEHUSMH B OOJACTH CEIbMOTO IIEHHOTO TO3BOHKA WIIH C
Pa3BUTHIMU MBIIIIIAMHA B O00JIaCTM IUJIEYEBOTO TMOsica IIUPUHY TOPJIOBUHBI CIIMHKHU
yBennunBaroT Ha 0,5+1,0 cm.

Bricoty (riy0uHY) rOpJOBHUHBI CIMHKY OTKJIAJABIBAIOT BHU3 OT TOUKHU Ao!

AzAy = Ao"'(Ao')A2 / 3 (6e3 yueTa )KMpOBBIX OTIIOKEHH) + [162c.



Yepes ToUuKy A; NPOBOJAT JIMHUIO, MapauielibHyl0 Ag"'(Ag')a; nepeceyenue ee co cpeaHei
JUHUEH CIMHKH 0003HAYaOT TOYKOH 4. JIMHWIO TOpJIOBHHBI MPOBOISAT IJIABHON KPHBOM
yepes TOUkU A U A».

OT TOYKHA BHU3 110 CpEIHEN JIMHUM CIIMHKH OTKJIAAbIBAIOT IJIMHY U31ETUS:

AHy = {u + Ilomc.

JInHnIo HU3a NPOBOJAT Yepe3 TOUKY /1) MEPIEHANKYISIPHO K HI)KHEW 4acTU CPEIHEN JIMHUU
cruHKU. Yepe3 TOuKy Hj NPOBOIAT TOPU3OHTAIBHYIO JIMHUIO, IIEPECEYEHUE KOTOPOU C
BEPTHUKAJIBIO U3 TOUKH Ay 0003HaYaIOT TOUKON H, C BEpTUKAIIbIO U3 a; — H3.

B u3nenusx ¢ pa3pe3HON CIIMHKOM B CPEIHEM IIBE JEAI0T LUINIY, JUIMHA KOTOPOW 3aBUCUT
oT pocta ¢urypsl u Mojaenu. [llupuna numibl B TOTOBOM BHE Ui nuxkaka 5,0+6,0 cm.
[TonoxxeHrne KOHIA IJIEYEBOM JIMHUU CIUHKU — TOUYKY [/ ONpEeNeNnsioT NepeceyeHueM JIByX
JyT: TYTH U3 TOYKH A, paguycoM, paBHbIM MU3MEPEHUIO IIMPHUHBI TuIeueBoro ckata ([1/n), n
OYTH W3 TOYKH 17 paiiycoM, paBHBIM pa3MEpHOMY MPHU3HAKY BBICOTHI Iieua kocas (Bnxll)

TItoc /10mc v TUTIOC TOJIIIMHA MJICY€BON HAKIIAIKH (TIpY €€ HAIUYUN):

Aol = ln,;

T1I1 = Bnkll + I[Iomc + TonmuHa Iie4yeBoi HaKIaIKH.

O0beM CNUHKM, HEOOXOAMMBIA JUIsl OOJIeraHusl JIOMATOK, B 4YepTeXe KOHCTPYKLUUU
oOecrieuynBaeTcsl MpUIycKaMu Ha (OPMUPOBAHHME CIMHKU WM3AENUs MPU MOMOIIU BBITAYEK,
IOCAJIKH, CYTIOKKH IO IUIEYEBOM JMHUM M IpoiiMe. PacTBOp BBITAUKM WM BEIUYUHY
MIOCAJKH IO TUIEYEBOW JINHUM OTKJIAJBIBAIOT HAa NPSIMON A»/1 BpaBo OT TOUKH /1.

1I11= pacTBOp BBITAYKHU WJIM BEJIMYMHA ITOCAJIKH.

Ecnn mo mie4eBoil JIMHUM CHUHKHU MPEAyCcMaTPUBAIOT IMOCAJAKYy, TO BEJIMYMHA €€ paBHA
0,7+1,2 cm. Ecnm o miieyeBoy TMHUAK NPETyCMOTPEHA BBITaYKa, TO PACTBOP €€ B INIEYEBOM
cpese paBeH 2,0+2,5 cM — 151 TKaHel MATKUX CTpyKTyp U 1,3+1,5 — a5 cyxux TkaHen.
[TonoxxeHne mI€YEBOW BBITAYKM OTHOCHUTEIIBHO BBICIIEH TOYKH TOPJIOBHUHBI CIHUHKH
onpezenseTcs MOJAENbI0 U OCOOEHHOCTSAMM TEJOCIOKEHUsl 3aka3zuuka. B cpenHeM oHa
oTcTouT Ha 4,0-4,5 CM OT BBICIIIEH TOYKU rOPJIOBUHBI CIMHKH. J[yinHA BbhITauku 6,0+9,0 cm B
3aBUCUMOCTHU OT BEJIMYMHBI pacTBOpa. JIeBas CTOpOHA BBITAUYKH JOJIKHA OBITh MapaljiebHa
CpeaHe! JINHUU CITUHKH.

[To muHUYM TPONMBI B U3JIEIHH MPEyCMAaTPUBACTCS CYTIOKKA, paBHAS JIJIsl TUTIOBBIX QUTYD —
0,7+1,0 cm.

[Ipumyck Ha CyTIOKKY B TpOHME B 3aBHCHUMOCTH OT MOJIEIIM MOXET OBITh OCTaBJIEeH Ha
MPEKHEM MECTE WIIM IIEPEMEILIECH B BBITAUKY 110 JIMHUU ILJIEYa.

VYuutsiBas, yTo pa3MepHbIi npuszHak Bnkll He NMpoXoauT uyepe3 LEHTpP JIOMAaTOK, T. €. He
MTOJTHOCTBIO OTPA’XKAET BBIMYKJIOCTh JIONATOK, MOJIOBHHY BEJIMYUHBI CYTHOXKKH IO IPOMME
OTKJIQJIBIBAIOT BBEPX 110 BEPTUKAJIU OT TOUKH 11 u monydarot Touky /7.

Touku A, u I1'y coequHAIOT TIpsAMoi nuHuel. JlanpHelimee opopMiieHre mieueBol JTUHUH
3aBHUCUT OT (POPMBI TUI€YA B U3/ICITHH.



s oopMiteHHsT THHUHM TPOMMBI CIMHKY ONPEEIISIOT BCIIOMOTaTeNlbHbIe TOUKH [1,, 113, 1,
I'5. Touky 1, HaXOAST MPOBOJIS MEPICHAUKYIISIP U3 TOUKU //;' K BEPTUKAIIN U3 TOUKH a.
ITonoxxeHnue BcnoMoraTesibHOM ToukH 113:

F]_Hg = O,5H2F1 + 1,5 (CM).

BcnomorarensHas Touka 1 nmexutr Ha Ouccektpuce yria u3 Touku /3. Ilomokenue ee
3aBUCHUT OT IIUPUHBI TPOUMBI U OTIpeieIIIeTCs o popMyIie:

111 =0,2511Inp — (0,3+0,7) (cm).

CepenuHa poitMbl — TouKa [ 5!

F]_Fz = O,5[[lnp

JIuHMIO IPOMMBI CIMHKU MPOBOJAT yepe3 Touku /1y 113 1, I, Jlyia nnaBHOTO oopMIiIeHHs
JIMHUU TIPOMMBI TONyCKAaETCs OTKIIOHEHHUE OT TOUKH [/3.

IlocTpoeHue YepTexa MOJOUYKH MYKCKOT0 MUTKAKA

Jns onpeneneHus BoICIIEN TOUKU TPYAN OT TOUYKH / 3 BIIEBO OTKJIA/IBIBAIOT OTPE30K:

I'36= 0,530, + 1,0 (cm).

N3 Touku [ spOBOAAT BBEPX NEPIEHIAUKYIISIP:

Igl7 = Icnp.

UYepes Touky /7 BOpaBO MPOBOAAT TOPU3OHTAIBHYIO JIMHUIO U HA TIEPECEUCHUU €€ C BEPTUKAIIBIO,
MPOBEICHHOM U3 TOYKH a3, CTABAT TOUKY / g.

Ot Touku [ g BBEpX OTKJIAJABIBAIOTBEIIMUNHY yTIJla CYTHOXKKH:

I3 '3 =0,05 1/ — nyist IOJI0YKH ¢ OOKOBOM BHITAUKOI;

I3 I'3,=0,25 Ill2 — st TOJIOYKH C OTPE3HBIMU OOYKAMHU.

Touky /g1 COEIUHSAIOT IPAMOM JIMHUEHN ¢ TOUKOU /7. V3 Touku [ g1k nipsamoit 17 ['g; mpoBOASIT
BBEpX MEPINEHAUKYJSIP W HA MEPECEUCHHH C TOPU3OHTAJIbIO, MPOBEICHHOW W3 TOUKH Ao,
CTaBST TOUKY As.

[[IuprHa rOpIOBHUHBI OJIOYKHA ONPEACIISAETCS OTPE3KOM A3A 4.

Jlnist TUTIOBBIX UTyp:

AzAy=A"o(A'9A42+ 1,5 (cm).

Jnst puryp ¢ pa3BepHYTHIM IIJICYEBBIM MOSICOM:

Az = A"o(A'9A42+ (2,0+2,5) (cm).

Jlist puryp ¢ HaKJIIOHHBIM TUICUEBBIM TIOSICOM:

AzAs=A"9(A'9)A2 + 1,0 (cm).

Benuunny 4344 OTKIaABIBAIOT BIEBO OT TOUKH A3z. Uepe3 TOuKy A4 BBEpX U BHU3 MPOBOJAST
BEPTHUKAJIb U HA €€ MEPECCUCHUN C TMHUEHN TaJluU CTaBAT TOUKY 7Tgp.

Cnyck JIMHUM Tanuu MHoJIoOukW numkaka Tgle paBen 1,0 cMm. Uepe3 Touky 7Tg BIIpaBo
MIPOBOJSAT TOPU3OHTAJIb JIO NIEPECEUEHUS C JIMHUEN MTOJy3aHOCA, OJIYYatOT TOUKY 7g.
[Tono>xeHre BEPIIMHBI TOPIOBUHBI ONPEETACTCS OTPEIKOM 1A 41:

T6A41 = ﬂmn[] + Ilomn.



[TpubaBka K JyTMHE TIOJIOYKU 10 TUHUH Tanuu (//0mn) COCTONT U3 PUOABKU K JIJTUHE CITMHKH
710 TuHUU Tamuu ([1omc) mmoc npubaBka Ha ypaboTky (/1yp), HaCJIOCHHWE U TONIIUHY TKaHEH,
KOTOpasi B CpeIHeM paBHa s mupkaka 0,7+1,5 cM (deM JyTuHHee JlalikaH, TeM ooublie /1yp).
['yOuHy rOpJIOBUHBI OTKJIAABIBAIOT BHU3 OT TOUKH A4y

A4]_A5: 0,45C1/l/l

N3 Toukn As BIpaBO MPOBOAIT NEPIEHANKYIISAP K JIMHUU MOJy3aHOca A3l g1 10 IEpeceueHus
C HEH B TOUKE As;.

Uepes Touku A411 As)C TOMOIIBIO JIEKala BEIUEPUYUBAIOT KOHTYP FOPJIOBUHBI.

UtoObl OnpeaenuTh MOJIOKEHUE IJICYEBON JIMHUU U BEPIIMHY MPONUMBI TMOJIOYKH, Yepe3
TOUKY A 41K IPsIMOI1 A3l g; TPOBOJAT MEPIECHIUKYJIIAP, IEPECEUEHUE KOTOPOTO C MPSAMOM aal 4
JTA€T TOUKY d21.

OT TOYKH @p1BHU3 OTKJIAJBIBAIOT OTPE3OK:

axlly = all, + BeIMYMHA CYyTIOKKH 10 IPOUME CITUHKH.

[TonoxeHne KOHTPOIBHOMN TOUKH /5!

F4H6: O,25F4H4 + 0,5 (CM)

[Tonmyuennas Touka //g ABISAETCA TOUKOM KACAHUS TPOMMBI MIOJIOUYKH C BEPTUKAIBIO aol 4,

N3 Ttouku Il panuycom I1gl1,BII€BO OT TOUKH /14 TpOBOIAT nyry. M3 TOUkM A4 HA 3TOM AyTre
paanycoMm, paBHbIM U3MepeHuto [//n, nenaioT 3aceuky U 0003HA4YAIOT TOUKY /5!

A41H 5 — Iin.

Touku /Isu [l COEIUHSIOT BCIIOMOTATEIBHON MPSAMOM JIMHUEHN, KOTOPYIO JIEAT MOMOoJaM, U
ctaBaT Touky 3. K mpsimoit I15/1gn3 TOUKH 3 BOCCTAHABIMBAIOT MEPICHIUKYJISP:
3-4=0,5+1,0 (cm).

st odopmiieHuss MpoMMBI TMOJIOYKKM Ha OMCCEKTpHCE YIJIa C BEPUIMHOW B TOuke [y
OTKJIQJIBIBAIOT OTPE30K:

142 =0,2501Inp — (1,2+1,5) (cm).

JIuHuI0 NpOMMBI IOJIOYKU MPOBOAST uepe3 ToUuku Ils, 4, I, 2, 1.

JInHMA TamMy NOJIOUKH HA YEPTEKE MPOXOAUT IO TOpr30HTAIM IgTgH fganee K ToUKe 75— TOUKe
MEPECEUCHUS JJUHUM TAJINU CIIUHKUA C BEPTUKAIBIO, TPOBEICHHON U3 CEPEINHBI MPOWMBI U3
TOYKH [ 5.

JInvHa Mos0uKky Mo JIMHUY MOJTy3aHoCca:

TgH3; = TH + (0,5+1,5) (cm).

IMocTpoeHuHe KAapMaHOB /ISl MY:KCKOT0 mukaka (puc. 11.2)

[nst ompeneneHus MOJOXKEHUs 3aJHETO KOHIIA BEPXHETO KapMaHA-JIUCTOYKU MO JIMHUHU
[JIyOUHBI PONMBI BIIPABO OT TOUYKH |4 OTKIaABIBAIOT OTPE3OK:

I'4,K3=4,0+6,0 (cm).

bonbmias Benuuuna [,K30epercs npu Ooiblieil BeauuuHe npuOaBku [lun w O0JbIIEM
00bEME U3enusl.



Jlmuna xkapmana K3K, paBra 10,5 cM mist numkaka Ha Gurypy ¢ oOxBaTtom rpyaud 96 cwm.
JInst cMEeXHBIX pa3MepoB JIJIMHA JIMCTOYKU U3MeHsieTcst Ha +0,3 cm.

UYepes toukn K, u K3 nNpoBOAST BEpTUKAJIbHbIE JIMHUU. [10J0KEHHE M HAKJIOH JIMCTOYKH
MOTYT OBITh pa3nMYHBIMH. Kak cpemHee pelieHue, 3aJIHIOI0 OOKOBYIO CTOPOHY JIMCTOUYKH
pacniosrararot Beime Touku Kzna 1,0+1,5 oM, nepeHioro — Ha ypoOBHE JIMHUM TPYIU WIN HIDKE €€
Ha 0,5+1,0 cMm. [lluprHa TUCTOYKH MOXKET U3MEHATHCA OT 1,8 10 3,2 CM B 3aBUCHMOCTH OT
MOJEIU U 00bEMA H3SIIHS.

AU ‘Aﬂﬂ Arz a
A ;
"Ta A ],
I, Y1,
I
V] L, |
rjl
1
T T Fs
I,
T[T
T,
L~
5| b, B,| |B;
HllH,  H || H, Nu
H H, H, H;] .

Puc. 11.2. YepTex KOHCTPYKIIMU MY’KCKOI'O MUJKaKa
C OTPE3HBIM OOUYKOM MOITYIPUIIETAIOLIETO CUITYITa



[Tonoxxenne ypoBHSI OOKOBBIX KaPMAaHOB JAWKTYETCS yI0OCTBOM MOJIb30BaHUs U MOaoH. Ero
ONPENESAI0T OTHOCUTENBHO TOUKHU 17, KOTOpasl HAXOAUTCS HAa NEPECEUCHUN BEPTUKAIH U3
TOYKH ) C TOPU3OHTAJIBIO U3 TOUKHU ]

177K = 6,0+8,0 (cm) (cpemHee pemieHue).

[TonyyeHHYIO BEIMUMHY OTKIAAbIBAIOT OT TOUYKH 77BHU3.

Uepes ToukyK OpOBOAST JIMHUIO, ONPEACIIAIONIYI0 HAlmpaBlIeHUE Npope3u KapmaHa. Kak
CpeIHEe pEIICHHE, 3Ta JIUHUS NapajliesibHa JUHUN TAJIHH.

JmmHa ipopesu kapmana Ky KopaBHa 15,5 cM s numkaka Ha GuUrypy ¢ ooxeatom rpyau 96
cM. 11 CMEXHBIX pa3MepoB JUIMHA IPOPE3H u3MeHsercs Ha +0,3 cM.

BennunHy Bxo/a B KapMaH pacipeiesisoT:

KK, =0,5K1K5+ 1,0 (cm);

KKZZ 0,5K1K2 - 1,0 (CM).

JInuHa BEPTUKAIBHOTO WJIM HAKJIOHHOTO KapMaHa IS TUJDKaka OoJibllie JJIUHBI
TOPU30HTAIBHOTO KapmaHa Ha 1,0+1,5 cm.

IMocTpoeHue nepeaHel BHITAYKH H JIHHUHOTPE3HOI0 00UYKA MOJIOYKH (cM puc. 11.2)
HrxkHnil KOHEIl mepelHel BBITAYKM PaCIIoIaraeTcs JieBee IMEpEeIHEro KOHIAa KapMaHa Ha
paccrosauu 0,5+1,0 cm:

K]_K]_l = 0,5+1,0 (CM)

B 3aBUCUMOCTH OT CTEMEHU MPUJICTAHUS M TEJIOCIOXKECHHS 3aKa3uhKa BeJIMYMHA PacTBOpa
BBITAYKU PaBHA:

K11K12: O,7+3,0 (CM)

Ha nuHuu Tanuu pacTBOp BBITAYKH COXpaHSETCS TaKUM, KaK Ha JUHUU KapMaHa. Bepxuwuit
KOHEIl BBITauKHu pacnosaraerca Ha 2,0+5,0 cM HUKe nTuHuU rpyad. B 3aBucUMocTH OT MOJIbI
U CTETEHU MPUJIETaHUs TTOJIOYKHU MOJTO0KEHHUE U JITTHHA BHITAYKUA MOTYT U3MEHSATHCS.

Ha deprexe momouku B COOTBETCTBUM C MOJIENBIO U (PUTYPOI 3aKa3dyrKa HAHOCST JTUHUIO
otpe3a Oouka. [lepecedeHne ee ¢ TUHUSMU TIYOUHBI MPONMBI, TalnuH, KapMaHa, Oenep u
HH3a COOTBETCTBECHHO 0003HAYAIOT TOUKAMU [ 41, 171, K5, bg 1 Ha;.

Ecnmu B mpoiiMe mupkaka MiaHupoBaiach npuOaBka Ha odopmiieHHe 00YKa, TO OT TOYEK
I'4111 bgBIIEBO OTKIIAJBIBAIOT:

'yl 'sp= bgbh7= BenMuMHE pacHIMPEHUs NPOUMBI, 3aJI0KEHHOM INPU OIPEICIICHUHA IIUPHUHBI
0a3ucHoM ceTku ueprexa (2,0+2,5) cm.

BenuunHa pacTBOpa BBITAaUKW HA JTUHUU KapMaHa:

KKg= 0,5Tgo Tt (0_1,0) (CM).

Bemnmuuny 0+1,0 cm OepyT B 3aBUCHMOCTH OT MOJHOTHI (GUTYpbl. Uem OoJblle MoIHOTA,
TeM OOJIbIIIe PACTBOP BHITAYKH B KapMaHe.

Bemnunny KKgOTKIaabIBatOT BHU3 OT TOYKH K.

Touku Kgn K; COENUHSIOT MPSMOM JIMHUEH, MIEpeceueHre KOTOPOil ¢ TuHUEH oTpe3a Oouka
0003HayaroT ToukoM K.



BepxHioto yacTh oTpe3a 60uka CMEMaoT C y4ETOM PacTBOpa NepeIHel BEITAUKH:

T71T75= K11K12 — 0+1,0 (cm);

KsKg = K11K12.

JIunuto OOKOBOTO cpe3a MOJOUYKH MPOBOAAT uepe3 TOUKH [ 41 17, Kg Kio, K11, K7,66 1 Hay,
MPOJ0JKasl €€ BHU3 M BBEPX JI0 MEPECEUCHUS C JIMHUEU MPOUMBI B TOUKE [ 4" U C JTUHUEH
HU3a B TOUKe H3;. OKOHUaTeNbHBIH OOKOBOM Cpe3 MOJOYKM Ha Y4YacTKe JIMHUM KapMaHa
0hOPMIISIOT TTPU U3TOTOBJICHHUH JIEKaJl, 3aKPbIB BHITAYKY Ha JIMHUU KapMaHa.

JIuHMIO HU3a MOJIOUYKU HAXOMST MOCIE MOCTPOSHUSI OOKOBBIX JIMHUH.

Jns mocTpoeHHs mepenHed JHMHUM O0YKa MYKCKOTO MHKaka OT TOYKH bgBIpPaBo
OTKJI IBIBAIOT:

bsh7=1,0-2,5 (cm);

gl =2,0+2,5 (CM)

Benuunny 1,0+2,5 cm OepyT B 3aBUCHMOCTH OT MOJHOTHI (purypsl. UeM Oomblie MOTHOTA,
TeM OOJIbIIIE ATOT OTPE30K. JIMHHMIO O0UKa MPOBOJIAT U30THYTO-BBIMYKJION IMHUEH (puc. 5.3).
Ecnu B My»CcKoM MU pKaKe HE IPOEKTUPYETCSI BRITAUKa HA O0YOK, TO :

bsh7=2,0-2,5 (cM) — mpubaBka Ha odopMIIeHHE O0UKa;

b7b71= 1,0-2,0 (cM) (BpaBo OT Touku b7).

[lepenntoro nuHUIO OOYKa MPOBOAAT 4epe3 TOuku [ 4 U b7; B COOTBETCTBHHM C OOKOBOMA
JMHUEH MOJOYKHU — B BEPXHEH YacTH MapasuieibHO OOKOBO JIMHUU MTOJIOYKH, & BBIIIE JTHHUH
TaJIMU — BBITYKJIOW JIMHUEH.

Ot Touku [, BBEpPX OTKJIA/BIBAIOT:

Tl a'= Tyl sy,

Jlunuio HU3a 60YKa HAXOATIIOCTE TOCTPOSHUSI OOKOBBIX JIMHUI CIIMHKH U O0YKa.

Bennuuna cmemienus 1uHuM Oeaep paBHa:

® CO CTOpPOHBI O0KOBOM MHUU b1b;':

b1b," = K5K7;
® CO CTOPOHEBI IMHHWHU IMOJTYy3aHOCA:
5353, = T3T8.

IHocTpoeHue 00KOBBIX JTUHHI CIMHKY U MOJOYKH

[Tonoxxenne u ¢dopma OOKOBOTO IIBa MHJDKAKa 3aBUCAT OT CHIIYdTa, MOKPOS H3ENHA,
HAJIMYMS IPYTUX [IBOB, BIUSIONIMX Ha (HOpMy M 00BEM M3AETHs, BUAA U3JEIHUS U JIPYTHX
¢dakropos. IlonoxxeHne G0KOBOro mIBa Ha JIMHUU TIyOWHBI MPOMMBI (BEpIIUHBI OOKOBOTO
I1Ba) OIPEJEIAIOT TOUKOM [ 5, pacroNOKEHHOM, KaK MPaBUIIO, BIPABO OT TOYKH /7.

Nuorpa touky /5 pacmojaratoT Onrke K cepeluHe MpONMbI (K Touke [3), 0COOEHHO 3TO
KacaeTcsl M3/ MATKUX, CBOOOJHBIX ()OpM, PEIICHHBIX C TOMOIIBI0 OJHOTO OOKOBOTO
mBa. B m3menmsx uetkux ¢opm, HeOombmoro odbema TOUYKY /5 OTHOCAT OMmke K
BEPTHKAJIBHOW JINHUU, ONIPEICIIFONICH IUPUHY CIUHKH (K TOYKe /7).



[ToctpoeHre OOKOBBIX JIMHUH, PACIOJOXKEHHBIX B 001acTH TOYKH [, HAYUHAIOT C
odopmiieHHs] OOKOBOW JIMHUM CIIMHKH, TaK Kak OOKOBOHM IIIOB B 3TOM CiIydyae MMEET He
TOJBKO KOHCTPYKTUBHOE, HO U JICKOPATUBHOE 3HAUYCHUE.
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Puc. 5.3. Ueprex KOHCTPYKLIMU MYKCKOTO MUJKAKa
C OTPE3HBIM OOUYKOM MOITYIPUIIETAIOIETO CUITyITa

Kak cpennee pelenue:

® Ha JIMHUU TITyOUHBI IPOHMBI:
I'I5=0+1,5 (cm);

® Ha JIMHUU TaJIUU:

T1Ty = Apa — (3,5+4,0) (cm);

e Ha JIMHUU Oenep:

b6y = ThT,+ (1,0:2,5) (em);

® Ha JIMHWU HH3a:



HH, = bbs+ (0_1,5) (CM)

N3 Touku b4 BHU3 OIyCKAIOT NEPIIEHIUKYIISIP 10 IEpECeUYeHUs ¢ TMHUEN HU3a B Touke Ho.
Touku I's, T4 bg v Hy COEOUHSIOT IUIABHOM KPUBOM, MPOJIOIKAsA €€ BBEPX J0 MEPECECUCHHUS C
JMHHUEN TPONMBI B TOUKE [ ;.

[upuHa moa04ky 1o uHuu o6eaep (cm. puc. 11.2):

b71bs (b7bs) = (C6 + 116) — [b1b4 + b3 (b3)) be (be') .

N3 Touku bs BHU3 OITyCKAIOT MEPIEHIUKYIISAP 10 epeceUeH sl ¢ TMHUEN HU3a B Touke [’
Ot Touku H,'BIIEBO OTKIJIAIBIBAOT:

H. 2H5 =H. 2H4.

Touku Hsu bsCOETUHSIOT NPSIMOW JIMHUEH.

Jlnsi monmynpuiieraroniero Wik MpUIEralouiero cuirysTa OOKOBOM cpe3 OT TOUYKU bs BBEpX
MPOBOJIAT IUIABHOW KPUBOU K TOYKE [ 5.

JIuHMSA HU32 N0JI0OYKH

VYpaBHUBAIOT OOKOBBIE CpPE3bl MOJIOYKH C OOKOBBIMU Cpe3aMU CIUHKH, €CJIM TOJI0YKa C
OTPE3HBIM OOUYKOM.

Touku Hau Hs coemuHsIoT npsiMoid uHuel. JInHUIO HU3a Mojovky o(opMITSIIOT TUIABHOW JTMHUEN
¢ nporuboM mocepenune, paBubiM 0,3+0,5 cM. [l u3genuii ¢ OTpe3HBIM OOYKOM HaXOMST
TOYKY TIEPECEUCHHS TIEpeaHEH IMHIK 004Ka ¢ TuHuel HsaHs, momydaroT TouKy Hzo.

BokoBYIO TMHMIO TOJOYKH YpaBHMBAIOT C MepenHel nuHue 6ouka — Toukoil H'zic yuetom
pacTBOpa BBITAYKM Ha JMHUU KapMaHa. Touky H'z COeAMHSIOT ¢ TOUKOM Hj3' miaBHOU
KPHUBOM.

IMocTpoenue 6opra (cm. puc.11.2)

OT TOUKHM A5:BHU3 WINM BBEPX OTKJIAIBIBAIOT BEJIMYMHY CIyCKa WM MOJABEMA TOPJIOBUHBI,
KOTOpasi 3aBUCUT OT MOJENIN, U CTaBAT TOYKY A Ilpm cmycke JIMHUIO TOpPIOBUHBI
Oo(QOpMIISIIOT MO KacaTeldbHOW K HEll uepe3 TOUKy Ag, a IpH MOJAbEeMe — IUIaBHOW KPUBOM,
nepexosie B NpsMyIo BOJIU3U TOUYKHU Ag.

[upuna 60pTa B U3IETUSIX CO CMELIEHHON 3aCTEXXKOM paBHa [ nupkaka 5,0+8,0 cm. s
U3JICNIMNA C LEHTPaJIbHOM 3aCTEXKOW MIMPHUHY OOpTa B OOIIEM ciyyae OMNpPEAeTsIoT W3
pacueta 3/4 — onuH nuameTp myroBuilsl witoc 1,0 cm (B cpennem mupuHa OopTa paBHa 2,5
cM).

[Ine4eByr0 JUMHUIO NOJIOYKH MPOJOJDKAIOT BIIPABO U HA HEM OTKJIAABIBAIOT BBICOTY CTOMKH
munyc 0,5+1,0 cm.

BricoTa cToiiku B cpeHeM B MuKake paBHa 2,5+3,5 (cm):

A4 3 = BbicoTa croiiku — (0,5+1,0) (cm).

Ha nunum kpast 6opra Ha ypoBHE BepxHel netiau wid Beie Ha 0,5+1,0 cMm cTaBaT Touky JI.
Yepes Touku JI 1 3 MPOBOJAT JUHMIO Meperuda ankana. TouKy mepeceyeHus ee ¢ JIMHUEeH
TOPJIOBUHBI 0003HAYAIOT TOUKOH D.



Ha nponomxennn npsiMoi BOpaBo OT TOUKHA P OTKIIAJBIBAIOT JIMHY packena®A;, BETUYNHA
KOTOpPOro ompezensercs Mojaenbto. HampaBneHue ycTyna jlalikaHa, €ro JUIMHY U IIUPUHY
TaKKe ONpeAeysroT no Moxenu. [lonokeHuwe merens B HM3ACIHM 3aBUCHT OT MoAenu. B
U3JIENINAX CO CMEUICHHOM 3aCTEXKOW IETJIM PACIONIaraloTCsl TOPU30HTAIBHO HA PACCTOSHUU
OT Kpas 6opTa, paBHOM B cpefHeM 1/2 nuameTtpa myroBuilsl mwitoc 1,0-2,0 cm.

B wuznmenusx ¢ LEHTpanbHOM 3acCTEXKOM METIM paclojlaraloT TOPU30HTAIBHO WM
BEepTUKaIbHO. Hauano ropu3oHTaNbHON METnu Ui NUAKaka HaMmeuaroT Ha pacctosauu 0,5
CM BIPABO OT JIMHMM IOJIy3aHOCA. BepTuKallbHbIE METIN pacroiaratoT TOYHO MO JIMHUU
nosty3aHoca. [{nuHa netiu nomkHa ObITh Oosibliie quaMerpa myrosuilsl Ha 0,3+0,5 cm.

YKa3aHusi K COCTABJICHUIO OTYETA
OTyeT AOJKEH CONEPKATD:

1. Kparkyro XapakTepuCTHKY MPOEKTUPYEMOMN CHIIYITHOU (hOPMBI U3JIEIHSL.
2. cxonHble faHHbIe, HEOOXOAUMBIE JIJIsl pacueTa U MOCTPOCHUS KOHCTPYKIIHH.
3. Tabmuiy pacyeTa KOHCTPYKIIHH.
4. YepTerku KOHCTPYKIUH CIMHKU U TIOJIOYKH.
5. BeIBOJIBIL.
KoHTpoJibHBIE BONPOCHI

1. Beigennte OCHOBHBIE 3Tallbl HOCTPOEHUS KOHCTPYKIIMU MU KaKa.

2. Kakue wucxomHbie JaHHBIE HEOOXOIUMBI [JIi TOCTPOCHUS] KOHCTPYKIMU CIHHKUA H
MOJIOYKH MYXCKOTO MU KaKa?

3. Uto Ha3bIBaeTcst 0A3MCHON CETKOM UepTeka U U3 KaKuX JJMHUN OHA COCTOUT?

4. KakoBbl BapHaHTbl U OCOOEHHOCTH MOCTPOCHMSI CpeIHEH JMHUM CHUHKU IS U3JIeIHi
Pa3IMYHBIX CUIIYITOB C pa3pe3HOil U HEPAZPE3HON CIIUHKOMN?

5. Kak mocTpouts BepxHHE Cpe3bl KOHCTPYKIIMU CITUHKHU U TIOJIOYKH MYXCKOT'O MHKaKa?

6. [IpuBeaute nmpumepsl oPopMIIeHHST OOKOBBIX CPE30B JIJIsl MUKAKA.

7. TlocTpoiiTe IMHUIO HU3A U3/ICIIHS.

IIpakTnueckas padora Ne 12.

IHocTpoenue yeprexa OCHOBbI BTAYHOI'0 PYKaBa.
Ieab padoTbl: OCBOCHHE METOIOB IOCTPOCHUS BTAUHOI'O pyKaBa MY>KCKOTONUIKaKa.

3ananue



1. Omnpenenenre NCXOAHBIX JAHHBIX JJISl TOCTPOSHHSI OCHOBBI KOHCTPYKLIMU BTA4HOTO
pyKasa.

2. PacueT 1 mocTpoeHne OCHOBBI KOHCTPYKIIMH BTAYHOTO PyKaBa MY>KCKOTO MUHKAKA.
3. OcoOGeHHOCTH MTOCTPOCHUS IBYXIIOBHOTO PyKaBa.

4. OnipeseneHue NOJ0KEeHUsSI KOHTPOJIBHBIX 3HAKOB 10 OKaTy pyKaBa.

5. AHanu3 pe3yNbTaToB paboThl, (HOPMYIUPOBKA BEIBOJOB.

Conepxxanne padoTbl
BrauHble pykaBa MOT'YyT COCTOSITh M3 OJIHOW WMJIM HECKOJBKUX YacTed. B BepxHen omexnae
HanboJiee pacrpoCTPaHEHBI IBYXIIIOBHBIC PyKaBa C MEPEIHUM U JTOKTEBBIM IIIBAMHU.
Jlns comnpsbkeHHs pyKaBa ¢ MPONMON HEOOXOJMMO OMPENSIUTh JUIMHY MPOHWMBI M BBICOTY
oKkarta pykapa. [TMHY mpoWMBl H3MEPSIOT OT TOUKH /1, 10 TOUKH /15 63 ydeTa mpuIycka Ha
CYTIOKKY MPONMBI COHUHKH. [[7151 onpeiesieHust BBICOTBI OKaTa pyKaBa U3MEPSIIOT PACCTOSHUE
oT Touek /11 u I15 1o TMHUM TIIyOUHBI Tipoiimbl (puc. 12.1).

2
[ [
l_11 F 1 F 4 1_‘4
Puc. 12.1. [IpenBaputenbHbIil pacyeT KOHCTPYKIIMH PYKaBa

JKCNepPUMEHTAIbHAS YaCTh

Breicora okara pykaBa paBHa 0,4 cymMMbl paccrossHuil oT Touek /4 u [ls 1o nuHMMA
rJTyOUHBITIPONMBI TUTIOC MPUITYCK HA OTMOaHME 111Ba BTAUMBAHMS pyKaBa MpH 3ayTIOKUBAHUU
IPUITYCKA HA III0B BTAUYMBAHUS B CTOPOHY PYKaBa.

Benuunna npunycka Ha ormbanue mBa paBHa 0,3+1,0 cm u 3aBucHT OT oObeMa okaTa

pyKaBa BBEPXY.
010,= O,‘]-(]Y]_Iﬂ]_I + H5F4') +0,3+1,0 (CM)



lupuny pykaBa Ha ypOBHE IIyOUHBI TPOWMBI OIPEACIISIOT ABYMS ClIOcO0aMu:

1 cnoco6. PaccuuThIBalOT B 3aBUCUMOCTH OT JUIMHBI IPOWMBI U BBICOTHI OKaTa o (opmye:
LIpyx = 0,3(/{np + IInoc + IlInp) — 1,0 (cm),
rae /[np— nivHa pONMBI;

IInoc — npubaBka Ha MOCAAKY pyKaBa.

BenmnunHy mocagku okara pykaBa IMOJYy4arOT YMHOXXEHHEM JUIMHBI IPOWMBI Ha HOPMY

MOCaJKu OKata pykasa Ha 1,0 cM IIiHBI ipoiMbl (H):
Inoc =Jin - H.
BennuunHa nocajnky okata pykaBa 3aBUCHT OT BUJA TKaHU:

H= 0,06 — 1711 KOCTIOMHBIX TKAHEH C BJIOKEHHUEM CUHTETHUYECKHUX BOJIOKOH,

H = 0,08 — 111 KaMBOJIBHBIX KOCTIOMHBIX TKAHEH;

H =0,1— nns 9ucTOMEepCTIHBIX KOCTIOMHBIX TKaHEH.

2-11 cnoco6. YXenaeMylo MMUPHUHY pPyKaBa B TOTOBOM BHJIE OMPENEISIOT B 3aBUCUMOCTH OT

u3MepeHus: o0xBaTa Iieya U npubaBKH Ha CBOOOIHOE 0OJieraHue:
LlIpyk = (On + Ilon) 12,
rneOn— pa3MepHbIN MpU3HAaK 00XBAT IJIeya;

Ilon — nmpubaBka Ha cBOOOHOE O0JIeraHue K 00XBary 1ieya

Ilocmpoenue uepmedsica ochosvl emaunozo pykasa (puc. 12.2)

HpOBO,Z[SIT ABC B3aUMHO-TICPIICHIUKYJIIPHBIC JIMHUHK C IICPECCUYCHHUCM B TOYKC Ol.OT TOYKH 01

BBEpPX OTKJIAQJBIBAIOT BBICOTY OKaTa pykaBa M HaxoAiaT Touky O,. Uepe3 Touky O, BIE€BO U

O, BIIPABO NPOBOAAT FTOPU3OHTAIb.
B 006e cTtopoHbl OT Toukr (O10TKIAABIBAIOT IO MOJOBHHE LIMPUHBI
pyKaBa B TOTOBOM BH/JIE:
O1Pn = O1Pn = llIpyx (B roTOBOM BU1E) / 2.
1" U3 touek Pn u Pn BBepX NPOBOAAT NEPHEHIMKYISAPHI, HA HUX
Pni nepeceuennu ¢ ropusontansio us touku O, ctaBar Touku O3 u O,
Beprukans O3zPn mnpoaomkaloT BHU3 W Ha Hed oT Touku Oj
OTKJIaJBIBAIOT AJIMHY pyKaBa Munyc (1,5+2,0) cm:
OsM = JIp — (1,5+2,0) (cm) + IInn,
J1 rtae /Inn— npubaBKa Ha TUIEYEBYIO HAKIIAIKY.
OnpenenstoT ypoBeHb JIMHUU JIOKTSI:

O3/ = O3M/2 + 5,0 (cm).
Puc. 12.2. YepTex KOHCTPYKIIMU OCHOBBI BTAUHOTO pyKaBa

To4yeK M u JI IpOBOAAT TOPU30HTAIIN BJIEBO.

0, 0, O, O,
Pﬁ 3
4 1"

5 8
Pn O[T,

J1,
J1, i
%3 M1

M,

M TIporu6 mepemmero mepekata pykaBa O JMHHH  JOKTS

OTKJIaAbIBAIOT BJICBO.



JUJI; = 0,7+1,0 (cm).

B u3nenusx u3 TkaHe#, TPYAHO MOAJAIOIINXCS BIAKHO-TEIIIIOBOM 00paboTke, 0Tpe30k J1/1;
cokpamiatot 70 0,5 cm. OgHOIIOBHBIE pPyKaBa CTPOST O6€3 mporuba nepeaHero nepekara.
[[Iupuna pykaBa BHU3Y OepeTcs O MOJIETH:

MM= lllpyx (BHU3Y B TOTOBOM BH/JIC).

Ckoc Hu3a pyKaBa:

M1M2= 2,0+2,5 (CM)

JInHuO HAU3a IPOBOIAT Uyepe3 ToOuku M u M.

W3 Touku Pn BHHA3 ONyCKAIOT NEPIEHAUKYJIISAP 10 NIEPECEUEHUs C JUMHUEH JIOKTS B TOUKE J/>p.
Ot Touku JI, BOpPaBO OTKIAABIBAIOT OTPE30K, OMPEACISIOIIMN TMOJIOKEHHE JIOKTEBOIO
NepeKaTa Ha JIMHUU JIOKTS:

JIJIz= 0,5+1,0 (cm).

Touku My, JI3, Pn COETUHSIOT IUIABHOW KPUBOM.

PnJ/lhM — nunus nepeonezo nepexkama; Pn/lsM, — nunus 1oxkmeeozo nepexkama.

HaxonsT BcmomorarenbHbIe TOUKH JJI MPOBEICHUS IMHUM OKaTa.

KonTponpHas Hanceuka — Touka 1 cooTBeTCTBYET TOUKe [/gHA TIOJIOUKE:

Pnl = I}l (c uepTexa MoJI0UYKH);

1-1' = 0+0,5 cM (BpaBo MO TOPU3OHTAIIH).

KonTposnbHas Hajiceuka — TOUKa P3 COOTBETCTBYET TOUKE //3 HA TPOMME CIIMHKMU:

PnP3 = I'\115 (c yepTexa CIMHKN);

P3P3' = 0,3+0,5 cM (B1€BO 110 TOPU30OHTAIH).

Haxopnst BcriomoratenbHbie TOUYKH Ogsu Og:

0205 = 0203/2 + 2,0 (CM);

0,06 = 0,042 +0,7 (cm).

Touku ', Osu P3', Og COETUHSIOT NPSIMBIMU JIMHUSIMHU

Os2 = 2,5+3,0 cM (1o OuccekTpuce);

Oe3 = 1,0+1,5 cm (1o ObuccekTpuce).

BepxHro10 yacTh okara pykaBa MpoBoAAT yepe3 Touku /', 2, Oy, 3 u P3'.

Jlanee HaxomaT BCIIOMOTaTeNIbHBIE TOUKH JJIsI TOCTPOSHUS HUXHEW yacTu okata P3", 4, 5,
I 2, 8, 1"

1-1" = 1-1' (BneBoO Mo rOpPU30HTAIIN);

P3P3" = P3P3' (BripaBO 10 TOPU30HTAIH).

Ot TOuYKH Pn BIIEBO 11O TOPU30HTAIM OTKJIAABIBAIOT OTPE30K Pnl7y:

Pnl= 0,5 (tmupunsbl npoiimMser) + (1-1").

buccekrpuca yria B Touke Pn paBHa OMCCEKTpHUCE yria MPOWMBI B TOUKE / 4IUTIOC OTPE30K
1-1"

Pn8 = I',2 (c yeprexa npoiimMel mosoukn) + (1-1").

Touku P3" u I'; COETUHAIOT IPSIMOIA:



P3”4 = P3’T2 /2,

4-5=1,0+2,0 (cm).

Jlunus, coequusitomias Touku 1", 8, I, 5, P3'— 3TO HIDKHSIS 4acTh OKaTa pykapa (IUIaBHas
KpuBasi).

IlocTpoeHue 4epTeka KOHCTPYKIUM JABYXIIOBHOIO PYKaBa C BepXHeil M HUKHeH
nojoBuHKamMu(puc. 12.3).

DTOT pykaB HauboJiee pacIpoCTpaHEH B BEPXHEH OJexk e, MOTYUYaloT €ro MyTeM pa3BepTKU
OCHOBBI pyKaBa M0 MEPEIHEMY U JIOKTEBOMY IE€PEKATaM.

Pazsepmra pyxkasa no nepeonemy nepexamy.

[IIupuna nepennero nepekara PnPs;

— 15 iupkaka — 2,5+3,0 (em);

— st manbTo — 3,5+4,0 (em).

BiieBo OT IMHUM NIEpEeIHET0 NepeKaTa OTKIAbIBAIOT OTPE3KU:

PnP5 =ﬂ1ﬂ5 = MM5

[lepenHIO0 JTUHUIO HUKHEN YaCTH pyKaBa MPOBOIAT IJIABHO, COEAUHSS TOUKU Ps, JIs u M,
U TIPOJIOJDKAIOT €€ BBepX. TOUKy mepecedeHus ¢ HIKHEH 4acThio okaTa 0003HavaoT Ps;.
BnpaBo oT tuHUYM nIepeAHETo TIepeKaTa OTKIAIbIBAIOT OTPE3KHU:

PnP 1= PnP 5,

.]71./]4 = MM3 = Pnpl-

[lepenHior0 TMHUIO BEPXHEN 4aCTU pyKaBa ILUIaBHO MPOBOJAT uepe3 Touku Py, JI;, M3 Ha ee
MIPOJIOJKEHUH BBEPX OTKIIA/IbIBAIOT:

P1P1; = PsPr;.

Jnst opopmiieHrs BEpXHEH MOJTOBUHKH OKaTa HAXOIAT BCIOMOTaTeIbHYIO TOUKY 8'

Pn8" = Pn8 (o 6uccekTpuce).

Touku 1', 8 u P1,COeANHSIOT IJIABHOU KPUBOHA.

Ha npopoixkenun nepenHeld JUHAM BEPXHEM YacTH PyKaBa BHU3 OTKIAJBIBAIOT OTPE30K
M:Mz:

M3M31 = 0,3 (CM)

Touky M31 COETUHSIOT C TOUKOMN M.
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Puc. 12.3. YepTerk KOHCTPYKIIMH IBYXIIIOBHOTO PyKaBa
C BEpXHEW Y HUKHEW YacTIMHU



Pazeepmia pykasa no nokmegomy nepexamy.
[[upuHa JIOKTEBOTO MepeKaTa BBEPXy B 3aBUCUMOCTH OT (hOpMbI MOKET ObITh paBHa 1,0+3,0
cM. JInsg muapkaka MMpUHA JIOKTEBOrO MEpPEKaTa ONpeneisieTcss oTpe3koM PP, m paBHa
1,0+1,5 cm:
PrPs=1,0+1,5 (cm).
[[IupuHa TOKTEBOTO MEpeKaTa Ha JIMHUU JIOKTS:
J3/lg=0,7+1,5 (cm).
Kak mpaBui1o, HU3 IHIKAYHOTO pyKaBa odopmstercs numrei(prc. 12.3).
Ot Touku M,BBEpX OTKJIA/ILIBAIOT IJIMHY ILTUIIBI U CTABAT TOUKY Me:
M>Mg= 8,0+9,0 (CM).
Ot touek Moum Mg MO NEpPHNEHIUKYIApaM K JIOKTEBOMY IE€peKaTy OTKJIAIbIBAIOT LIUPUHY
UTUIBL:
MoM>, = MM, = 2,02,5 (CM).
Touku Mg, JIg u P,cOeTUHSIOT TUIaBHOW KPUBOM, MPOJOJKAs €€ BBEPX.
Touky nepeceueHust €€ ¢ HIKHEHN 4acThio OKaTa 0003Ha4YatoT Pyj:
PnP, = PPy,
JI3/T7 = JI3/Is.
3a/IHIO0 JIMHUIO BEPXHEHN YacTU pyKaBa MPOBOASAT IJIAaBHOM KPUBOUM uepe3 TOuku Po, JI7, Mg
Y Ha IIPOJIOJKEHHUH €€ BBEPX OTKJIA/IBIBAIOT:
P2P21 = P4P41 + (0,3_0,5) (CM)
Touky P,; TJIaBHO COSIUHSIOT C TOUKOM P3'.
Touka KacaHus C TUICUEBBIM CpPE30M ompenensercs: oTpe3koM (J,(05q1, KOTOPHIN st GUryp c
HOpMaJbHOM ocaHKoi paBeH 0,7 cM, isl meperuOucThIX ¢uryp paBeH 0 cM, JUisl CYTYJbIX
¢buryp — 1,0-1,2 cm.

Yka3aHus M0 COCTABJICEHHIO 0TYETA
OTtueT I0KEH COAEPKaTh:
1. KpaTkyro XapakTepUCTHUKY KOHCTPYKIIMNA BTAYHBIX PYKaBOB.
2. VicxomHbie qaHHBIC JUISI IOCTPOSHUSI KOHCTPYKIIUIA BTAYHBIX PYKABOB.
3. Tabnu1el pacueToB OCHOBBI KOHCTPYKIIUN BTAYHOTO pyKaBa, OJHOIIOBHOTO U
JIBYXIIIOBHOTO.
4. YepTexu KOHCTPYKIIUH OCHOBBI BTAUHOT'O PYyKaBa, OJTHOIIOBHOTO U ABYXIIOBHOTO.
5. BeIBOIBI.

KoHTpoJ/IbHbIEC BONIPOCHI

1. KakoBbl TpeOOBaHUs K KOHCTPYKIIMKA BTAYHOTO pyKaBa?
2. Kak Ha3bIBarOTCs Cpe3bl BTAYHOTO PyKaBa, U3 KaKUX JIETaIel COCTOUT ABYXIIIOBHBIN
pykas?



3. Ilepeuncnnre NCXOAHBIE TaHHBIE ISl TIOCTPOCHHSI KOHCTPYKIIMH pyKaBa.

4. Ha3z0BUTE OCHOBHBIE ITAIbI IOCTPOEHUS KOHCTPYKIMH pyKaBa.

5. Kakue pa3mepHble pU3HAKU HEOOXOIUMBI JIsl pacyeTa KOHCTPYKIUU pyKaBa?

6. Kak onpenensiercs mmprHa pykaBa Ha YpOBHE TITyOHHBI IPOUMBI?

7. Kak onpenensieTcs BbICOTa OKaTa pykasa?

8. Kak ompenensieTcs mookeHue mepeiHero, JIOKTEBOTo U CPEIHETo cpe3a pykana?
9. KakoBbI 0COOCHHOCTH pacTpe/IeICHUs] KOHTPOJIBHBIX HAJICEUEK 10 OKaTy pyKaBa?

IIpakTnueckas padora Ne 13.

IHocTpoenue yeprTexkeil 3aCTEKKH U HUKHET0 BOPOTHUKA MYKCKOI0 MHUIKAKA.
Leap paGoThl: 03HAKOMIIEHHE CO CIOCOOAMHU IOCTPOEHUS KOHCTPYKIUH BOPOTHUKOB
pa3au4HbIX GopM.

3aganue

1. 3y4yeHne KOHCTPYKIMI BOPOTHUKAIHMKAYHOTO TUIIA.

2. [ToctpoeHne KOHCTPYKLIHMH OTJIOKHOTO BOPOTHHKA JJI M3AENUSA C OTKPBITON 3aCTEKKOU
NUKAYHOTO THIIA.

3. Ananu3 pe3yabTaToB paboThl, HOPMYITUPOBKA BHIXOJIOB.

Conep:xanue padoThl
[TpunHIMT TOCTpOCHUS TaKOH (HOPMBI BOPOTHHKA CBOJUTCS K ONPECICHUIO BETUIHHBI
noJabeMa CepeHbl BOPOTHUKA OTHOCUTEIHHO IJICYEBON JTUHUM TIOJIOYKUA M OMPEICIICHUIO
(GbOpMBI TUHUY BTAUUBAHUS €T0 B TOPJIOBUHY.

JKCNEePUMEHTAIbHAS YaCTh
Ilocmpoenue omnoxicnozo 6opomnuka 0na u30enuil ¢ OMKpvimviMu 6opmamu(puc.

13.2).

Jlunuto meperunba arKaHa MPOJOJDKAIOT BBEPX M OT TOYKH 3 OTKIIAIBIBAIOT OTPE30K
334

331 = nnuHe ropaoBuHbl cnuHkH + (0,5+1,0) cm.

N3 Toukn @ panuycom @33 BIEBO OT TOUKHU 31ITPOBOJASAT AYTY:

313, = BbIcOTa CTOMKH + 1,5+2,5 (cM) — 11 mupKaKa;

313, = BbIcoTa cTOMKH + 2,0+3,0 (fii) — 4€yiaciion.

x404¢01+€03, MPOBOJAT KacaTeIbHYIO K JIMHUM TOPJIIOBUHBI WM B IPSIMOYTOJBHOU
TOPJIOBUHE COCIMHSIOT C TOUKOM Ps. M3 3TOM K€ TOYKM K JIMHHUM BTAYMBAHUS BOPOTHHUKA



BOCCTAHABJIMBAIOT TICPICHAUKYJIISAP, HA KOTOPOM OTKIAABIBAIOT MMHPUHY BOPOTHHUKA
IMOCCPCAUHC:
3,3:=17,0+12,0 (CM).

3;
3324

Puc. 13.1. YepTexk KOHCTPYKIMH BOPOTHHUKA C OTKPBITHIMU OOpTaMU

Bricora (mmpuHa) CTONKH:

3,34 = BBICOTA CTOMKH.

Yepes TOUKy 34I1aBHOM KpUBOW MPOBOJAT JIMHUIO MEpernda CTOMKH, Mepexosilyto B
JMHHUIO Tiepernda iankaHa.

Konern BopoTHHKA U JIMHUIO OTJIeTa 0GOPMIISIIOT B COOTBETCTBHH C MOJIEIIBIO.

YKa3aHusi K COCTaBJICHUIO OTYeTa
OTt4er DOJKEH COAEePIKATh!
1. PacueTsl 1711 HOCTPOEHUSI OTJIOAKHOTO BOPOTHHKA JIJISl MUAKaKa C OTKPBITOM 3aCTEXKKOM.
2. YepTexk KOHCTPYKIIMHU YKa3aHHOTO BOPOTHHKA.

KoHTpoJibHbIE BONIPOCHI
1. Kak Ha3bIBatoTCS Cpe3bl BOPOTHUKA?
2. Kakas cymiecTByeT B3auMOCBSI3b MEXy (POpMOIl BOPOTHHKA M BEICOTOM CTOUKH?



3. Kak BimsieT xapakrep JMHUM BTaYMBAaHUS BOPOTHHKA B TOPJIOBHHY Ha (OPMY BOPOTHHUKA
B U3JIeInu’?

4. Kak yBsi3aHbl MEXIy COOOW CTENEHb MPUJIETaHUs BOPOTHHKA K IIE€ M BBICOTA MOABEMA
cepelMHbl BOPOTHHUKA?

5. Kakue ucxonHble JaHHbIE HEOOXOIUMBI JJI HOCTPOEHUS] BOPOTHUKA?

IIpakTuyeckas padora Ne 14.
IHocTpoenne yepTesxka 0CHOBBI JETCKHUX OPIOK.

Leab padoTbl: 0OCBOCHHE METOAMKU pacdyeTa U MOCTPOEHUs: 0a30BOM KOHCTPYKIIMH JAETCKUX
OpIOK.
3ananue

1. OnpenenuTh UCXOAHBIE TaHHBIE JJIS pacdyeTa U MOCTPOCHUs 0a30BON KOHCTPYKIIMU OPIOK:
1.1. TTo 3cku3y MOJIeIH COCTaBUTh ONKMCAaHUE BHELTHETO BUJIA OPIOK.

1.2. O3HaKOMHTBCS C H3MEPEHUSIMH (QUTYp THUIOBOTO TEJOCIOXKEHHUsI H  BHIOpaTh
HEOOXOIUMBIE.

1.3. B cooTBeTCTBUH C IPOCKTHPYEMO# (hOpMOii OPIOK OTIpPeNeTuTh MPUOAaBKH Ha CBOOOTHOE
oOzeraHue.

1.4. OnpenenuTh BEIUYUHBI M3MEPEHUI TOTOBBIX OpIOK, HEOOXOIMMBIX JUIsI pacyeTra |
NOCTPOECHUSI 0a30BOM KOHCTPYKLIUU.

2. [TpousBecTH pacyeT KOHCTPYKIIUU OPIOK M pPe3yIbTaThl CBECTH B TAOIUILY.

3. [TocTpouTh UepTEKU OCHOBHBIX JIETATCH KOHCTPYKIIUU OPIOK.

4. CpopMynupoBaTh BBIBOJIBI 110 paboTe.

OcHoOBHBIE CBeIeHHUSA

HNcxoaupiMu JaHHBIMM IS pacueTa M MOCTPOCHUS YEPTEKEH JeTalie OJEKIbI
npUOIMKEHHBIMUA  METOJIaMU  SIBJISIIOTCS  pa3MEpHble NpU3HAKW (UTYp THUIIOBOTO WIH
HETUIIOBOT'O TEJIOCIIOKEHUS U Pa3IMUHbIC IPUITYCKH.

Pa3zmepnble npu3HAKHM, HEOOXOUMBIE JJIs pacueTa OpIOK, YCTaHABIMBAIOTCS UCXOIS
U3 BBIOPAHHON METOJUKH MTOCTPOEHUS OPIOK.

Benymme  pasmepHble  OpuU3HAKM  OepyTcd W3 HOPMAaTHBHO-TEXHHYECKUX
JOKYMEHTOB. [[n1Ha OpIOK yCTaHABJIMBAETCS IO LIKaJle, YTBEPKICHHOM HAa METOJUYECKHUX
copelanuax JloMmoB Mojenen Ha TeKYIIUM U MEPCIEeKTUBHBIN nepuoasl. IIpu onpenenenun
JUIMHBL OpIOK HEOOXOJAMMO YUYMTHIBATH IOJIOKEHHE BEPXHEW JIMHWUU IMOCaIKku OproK Ha
¢durype, TO €CTh MOJ0KEHHUE €€ IO OTHOIICHUIO K JIMHUM Taauu Gurypsl yenoseka. [llupruna
OpIOK BHU3Y YCTaHABJIMBAETCS B COOTBETCTBUU C HAIIPABJIEHUEM MOJIBI.



Tabnuua 14.1
PasMmepHbIe NPU3HAKH THIIOBOMH (PUIypPbI

HanMeHnoBanue KOHCTPYKTUBHOTO ydacTka | YcimoBHOe oO0o3HaueHue | Benwmunna, cm
[TosryoOxBaT rpyu TpeTHiA Cry
[TonmyoOxBaT Tamuu Cr
[Tomyo6xBat 6enep Co
PaccrosiHre OT TMHUYM TaJduu A0 KoJieHa COOKY JTKO

[TpubaBka — 3TO pa3HHIA MEXIY pa3MepaMu OpIOK M pa3MepaMu Teja denoBeka. CBoOoja
JBIXaHUS, JIBIDKEHHUS, KPOBOOOPAIEHUS, a TaKKe PETyJIMpPOBKa CTEMEHH OOJieraHusi OproK
o0ecreunBaeTcsl NPUIyCKaMHU Ha COOTBETCTBYIOIIMX ydacTkax uzaenus. [IT — npubaBka mo
JUHUM TaJuu obecrieunBaeT CBOOOAY ABMKECHMsSI U JAbIxaHus. OHa Y4YUTBHIBACT TOJIIUHY
NakeTa HIDKENeXallluX CJIOEB OJEXKIbl MU CTENEHb PEryJIupOBKH JUIMHBI Hosica Oprok. Ilpu
HOIlIeHUHU OpIoK 0e3 peMHs MprubaBKa Ha PETryJIMPOBKY paBHa Hyi0. [Ipu HomeHuu Oprok ¢
pemMHeM npubaBKa Ha PEryIupoBKY coctaBiseT 1,0+2,7cM.
[16 — mpubaBka K mupuHE OpIOK MO JHUHUHM Oefep obecrmednBaeT CBOOOIY IBUXKEHHS,
YUUTBHIBAET TOJIIMHY HUKENEkKAIIero closi oJexabl. [IpnbaBka 3aBUCUT OT CHiIydTa OpIOK,
pocTa ¥ moJHOTH Gurypsl. MI3amensiercs mpubdaska B npenenax 1,0+6,0cm:

OYCHb mwiotHoe [16=0,0+1,0cm

npuiieranue Oprok
IUIOTHOE mpuiieranue 6pok  [16=1,0+2,0cm
HOpManbHOEe mpuieranue [16=3,0+4,0cMm
OproK

HIUPOKHUE OPIOKH 116=5,0+6,0
[To6 — mpubaBka k oOxBaTy Oempa obecrieunBaeT CBOOOAY JBIKEHHS, CIOCOOCTBYET
(bopMHpPOBaHUIO 3aJaHHOTO CUIIydTa Opiok. M3MeHserca npubaBka B IIUPOKUX Mpeesiax —
ot 7,0 1o 16,0cm.

Tabauma 14.2
IIpubdaBku Ha cBOGOAHOE 00/1eraHHe

HaumMmeHnoBaHue VcnoBHOe 0003HaYEHHE Benuuuna, cm

Ilo nuuuu Tanuun IIT

[To nunum Genep I16




Tadomuna 14.3
BeanunHbl U3MepeHnil rOTOBBIX OPIOK,
HCIOJIb3yeMble 1JIsl IOCTPOCHUSI OCHOBBI KOHCTPYKIIUH

Y4acTok U3MepeHus YcnoBHoe obo3Hauenue | Benuuuna, cm
JmuHa O6prok J16
[HupuHa OpIOK BHU3Y B TOTOBOM BH/JIE ITu

[upuna OprOK HAa ypOBHE KOJIeHA B TOTOBOM 1
K
BUJIE

B nanno# nabopaTopHoii paboTe CTYJIEHTHI CTPOSAT KOHCTPYKIIUIO JETCKUX OPIOK.

OCHOBHBIE 3Tallbl pacyera JEeTCKUX OpIOK aHAJOTUYHBI C TEMH, YTO PACCMOTPEHBI
JUISL MYKCKUX U JKEHCKHX OpIOK.

OCOOEHHOCTH U OTJINYMS B MOCTPOCHUU JETCKUX OPIOK BBI3BaHBI OCOOCHHOCTSIMHU
AHTPOIIOMOP(HBIX XapaKTEPUCTUK JETCKUX (PUTYD.

JUia npunanus OprokaM o0beMHOW (OpMBI HEOOXOAMMO IPOBECTH BIIAXKHO-
TEIUIOBYI0 00paboTKy. IIpu KOHCTpynpoBaHMM OpIOK YUHTBIBAETCS OTTSATMBAHUE 3aJHEU
IIOJIOBUHKY B BEPXHEHN 4acCTH LIaroBOro cpesa. st 3Toro maroBbii cpe3 3aJHel MOJTOBUHKH
OpIOK Ha ydacTKe OT JIMHUU KOJIEHa JO0 CPEIHEro cpes3a JenarT KOpoye IIaroBOro cpesa
nepenHel noysioBUHKM Ha 0,5cM. BennuumHa OTTArMBaHUS 3aBUCUT OT CTENEHU HAaKJIOHA
IarOBOT'0 Cpe3a 3a/IHEH MOJIOBUHKH OPIOK.

Jiia npuaanus HeoOXoAMMON (OpPMBI 3aJHIOI0 TMOJOBUHKY OpIOK OTTSTHMBAIOT B
HUKHEH dYacTh cpenHero cpe3a Ha 1,5-2,5cMm, a y nuHUM cruba ee pPeKOMEHIyeTcs
CyTIOKMBaTh. [Ipu M3roToBNEeHNU OPIOK U3 TKaHEH, MI0X0 NOAAAI0IINXCS BIaKHO-TETIOBOM
00paboTKe, BMECTO OTTSATHBAHUS MPOSKTUPYIOT OTPE3HON KJIMH C 0CO00W KOH(UTypamuen
CpE30B, HCKIIIOYAIONIEH BEIMYMHY OTTArMBaHUA. Ha ydacTke NpOTHUB SATOJUYHBIX MBI
CpelHUl cpe3 TaKkKe peKOMEeHyeTcs CyTIokUTh Ha 0,5-0,7cM.

@dopma mIaroBeIx U OOKOBBIX CPE30B OPIOK Y3KHMX IO BCeW AIMHE 0ojee CI0oXKHA.
Jetanu Ttakux Oprok QOPMYIOT Takke B HIDKHUX 4vacTsax. llepennue wyactu Oprok
OTTATHBAIOT HAa YYaCTKE HUIKE KOJICHA MO IaroBomy u 6okoBomy cpeszam Ha 0,3-0,5¢cmM, a
JMHUU crH0a CYyTIOKMBAIOT MPUMEPHO HA TY K€ BEIUYHHY. 3aJHIE YaCTH OPIOK Ha 3THX )K€
y4acTKaX OTTATMBAIOT MO CrubaM W CYTIOKMBAIOT MO OOKOBOMY M IIArOBOMY Cpe3aMm
IPUMEPHO HA TY K€ BEJIMYMHY, HA KOTOPYIO OTTATMBAIOT NEPETHUE TTOJOBUHKH.

Hlupokue Oprokn UMEOT Oojee MpsMyo (OpMy Cpe30B U TOYTH HE TPeOyIoT
BJIQ)KHO-TETJIOBOM 00pabOTKH.



JKCNEepUMEHTAIbHAS YaCTh
Hcnonb3yss yCTaHOBJIICHHBbIE HCXOJHBIC JaHHBIC, MPOU3BOAMUTCS PACUET OCHOBBI

KOHCTPYKLIHHU Oprok. JlaHHBIE pacueTa HEOOXOJUMO CBECTH B TAOJIHILY.

PacuyeT KOHCTPYKIHHM MYKCKUX OPIOK

Tadomuna 14.4

HaunmeHnoBaHue KOHCTPYKTHBHBIX
OTPC3KOB

Pacuetnbie ¢hopmybl

Pacuer, cm

1

2

3

[lepennsis yacTh OprOK

JnuHa Oprok 10 HHU3a

ToHo=/106 (mo momenu)

BricoTa cunenus

To1,=0,5C06-(1+2cm)*
+Mo1HOE OpopMITEHHE

[Tonoxxenue nuHuM Genep

H]_Blzl/?)Toﬂl

[omoxeune TMHUU KOJIEHA

ToKoZI[TK6

Iomoxxeune nuHUU TaIUU

TOT0|:O, 1 (C6'CT)

[[Inpraa nepeaHed dYacTu OpIOK I10
JTUHUU Oeep

b,5,=0,5C6+(0,5+0,7) 116

[[IvuprHa mara nepeaHei 4acTu

Hzﬂgzo, 1 (C6+H6)

[TonosxeHne TMHUU cruda ToT=5,515/2
BcnomorarensHbie TOYKH nis1b,b,,=0,5+0,7
MOCTPOEHUS CPEIHETO Cpe3a A,1=0,451,b,
[[IupunHa BHU3Y H,H,=I11n-2

[[IuprHa Ha ypOBHE KOJEHA

KK]_]_:KZ:(I_HK-Z)/Z
1501851 K1K11: 1+1,5

[[IuprHa 110 TMHUYU TAIUU

T2T4:0,5(CT+HT)+
+BbITAUYKU )54
To| T4<0,7—1,0

CKJIaIKH

3a/1Hss TTOJIOBUHKA OPIOK

[[Iupuna 3agHE#N YacTH OPIOK BHU3Y

HH 3:HH4:HH 1+2

[upuHa 3anHeld yactu OprOK Ha

YpOBHE KOJIeHa

KK3:KK4:KK11+2

[Tonoxxenne OOKOBOro cpesa 3aaHei
yacTu OpIOK Ha JIMHUU Oejep

B1B3:O, 1 (C6+H6)'2

[[luprHa 3agHEN MMOJOBUHKYU Ha JIMHUN
oenep

5354:(C6+H6)'51521




Bananc 6prok b4b5=0,05(C6+Bc¢)-(0,3+0,5)

H25121:(0,03+0,05)C6

BcnoMmorarenbHbie TOYKH msAbsTs=b,T>
MOCTPOCHHUSI CPETHETO cpe3a S13512=l
15,2=0,551,1
[upuna 3anueit wactu Ha JauHUH [517=0,5(CO+IIT)+BBITAUKH
TaIuN KsbsT=K11b:T4

[uprHa 11ara 3aJHEd IOJOBHHKH 51,1 515=0,25(C6+116)-1,5

OproK
Odopmienue TMHUN HU3A HHg=0,5+1
Bepinna marosoro cpesa H,K4516=H-K5515-(0,5+1)

[To pe3ynpTaTtam pacyeTa BBIIOJIHSIOT IIOCTPOCHHE KOHCTPYKIMH Oprok (puc. 14.1).
Ha nepenneit yact Oprok pacTBOp BBITaYKU paBeH 2—2,5cM, JJIMHA BBITAUKH paBHa 1/3
BBICOTHI cuzieHus. Ha 3aHeit yactu OproK KOJIMYECTBO MPOESKTUPYEMBIX BBITAYEK 3aBUCUT OT
CTENEHHU BBICTYNMaHUA Aroaul. BennuumHa BbITauek M3MEHSETCSA B Impezaenax oT 2 10 4 cMm.
Pacnonararorcsi BBITAUKM MEPIEHAUKYISPHO K JUHUM Tanuu. [Ipu mMpoeKTHpoBaHUU JIBYX
BBITAUYEK MX pACIONAraloT Ha pPACCTOSHUU 2 CM OT KOHIIOB 3aJHero kapmasa. [{nunHa
BBITau€K JIOXOAMT JI0 IMHUU 3aJTHEr0 KapMaHa.
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Puc. 14.1. KoHCcTpyKIHs 1€TCKUX OPIOK

['opu3oHTanbHBII KapMaH Ha NEpeIHMX U TNpaBod 3adHe dYacTsix Oprok
pacroyiaraloT napajuieJIbHO Cpe3y Talud Ha PacCTOSIHUM 6—7 CM OT HEro M Ha 3CM OT
OokoBoro cpesa. JlinHa TOPU3OHTAIBHOIO KapMmaHa repenHeil yactu Oprok — 11 cm, Ha
npasoii 3aaHen — 10 cMm.

bokoBoii KkapMaH pacrmonaral0oT HAKJIOHHO Ha IEpEeJIHEN 4YacTh WU
HETMOCPEJACTBEHHO B OOKOBOM IIIBE Ha 3 CM OT cpe3a Tajduu. BepxHuil KOHEI] HaKJIOHHOTO
KapMaHa pacroJjiaraloT Ha 3-6 cM oT OOKOBOTO cpe3a MO JMHUU Talud TEePEeIHEeH YacTh
optok. HkHuit koHen Ha 2 cM oT O0KoBoro cpesa. JlimHa Bxoaa B kapmas — 14 cm.

[Tocne mocTpoeHHs KOHCTPYKIIMM HEOOXOAMMO yKa3aTh MmecTa u BenuuuHy BTO
WIA HWCHOJb30BaTh KOHCTPYKTUBHBIE TPHEMBl I MPHUIAHHUS JETalsIM He0oOXOIuMOon
00BeMHOI (POPMEI.

YKa3aHus K COCTaBJIEHHIO 0TYeTa
OTtuer 0KEH COAEPKaTh:
1. VicxonHble faHHBIC AJIs pacyeTa ¥ MOCTPOEHUs 0a30BOM KOHCTPYKITUU OPIOK.
2. Pacuer, cBe/IeHHBIN B TaOIHITY.



3. UepTexk KOHCTPYKIIMM OCHOBHBIX JIeTajeil C yKa3aHWEM METOJOB MPHUIAHUS JETaJsIM
HE00X0auMOM 00BEeMHON (DOPMBI.

KoHTpoJibHBIE BONPOCHI
1. Kakue pazMepHbie TPU3HAKK HEOOXOAUMBI JJI pacuera MOCTPOCHHS] KOHCTPYKIIUU OpIOK?
2. Kakumu KpUTepusiMHA ONIPEIEISIOTCS BETUYHHBI TPHITYCKOB?
3. B uem 3akitoueHbl OCHOBHBIC ATAIbI TOCTPOSHUS 0a30BOM KOHCTPYKITUH OpIOK?
4. Yto BXOJUT B MOHATHE «0a30Basi KOHCTPYKIHUS OPIOK»?
5. Uro Takoe 6anaHc Oprok?
6. B yem ocobeHHOCTH pacueTa KOHCTPYKIIUHU KEHCKUX OprOK?
7. B dem 3akitodaeTcs BiIaKHO-TEIIOBass 00paboTka aeraneid Oprok?
8. KakoBbl OCOOCHHOCTH IIOCTPOEHUS UYepTeka OPIOK, ITUIOTHO OOJIErarommx B 00JIACTH
Oenep 1 ¢ YKOPOUEHHON BBICOTOM cHieHus?

IIpakTnyeckas padora Ne 15

HOCTpOCHHe HepTeKa OCHOBDI IVIAThiA ¢ BTAYHBIM PYKaBOM.

Heab paboTsl
U3Y4YCHHE OCOOCHHOCTEH KOHCTPYKITUHN OJICHK Bl I JETeH pa3IuYHBIX BO3PACTHBIX TPYIII.
Coaepxanne padoThI

1. V3yuuTh BHEUIHIOW (OPMY U KOHCTPYKLHMIO OJEXKIbI 1JIs IeTel pa3Iu4HbIX BO3PACTHBIX
TpYIIIL

2. BBIMOMHUTH pacueTsl U IOCTPOSHHE YepTeka 0a30BON KOHCTPYKIIMU JETCKOM OJICK/IbI.

3. Ilpoananu3upoBaTh KOHCTPYKIIMH IETCKON OJIEKIbl Pa3IMUHbBIX BO3PACTHBIX TPYIIIL.

Ilocobus u uncmpymenmol. KypHaJIbl MOJ, 3CKU3bI MOJIeTIe AETCKOW OAEK/bl Pa3TUYHBIX
BH/JIOB, YEPTEIKHBI NHCTPYMEHT.

OO01mue cBeaeHus

Pemaromumu B onpeneneHnd MacChl, BEIMYUHBI, TIPOMOPIUN U 00pa3sHOro CTpOs
JIETCKOM OJICKIbI SIBJISIIOTCSI BO3PACTHBIE OCOOEHHOCTH TEIOCTIOKEHUS JETEH.

B coorBerctBun ¢ OCT 17-771-78 “Usnenns miBerHble OLITOBOrO Ha3zHAYEHUS.
Knaccudukamnus™ AeTCKyI0 OASKAY MPOCKTUPYIOT C YU4ETOM BO3PACTHBIX OCOOCHHOCTEHW Ha
[SATh TPYIIIL:

1) sicenbHas (1eTH OT 9 MeCsIEB 10 3 JIET, MaJbUUKH, JT€BOYKH);



2) momikoybHas (IeTd OT 3 10 7 JeT, MalbYMKH, JCBOYKH);
3) Muaamero mKoJIbHOTO Bo3pacTa (aeBouku 7-11 yet, Mmanbuuku 7-12 neT);
4) crapiiero mKoJIbHOro Bo3pacta (aeBouku 11-14,5 ner, manpunku 12-15,5 ner);
5) moapoctkoBas (meBouku 14,5-18 ner, manpunku 15,5-18 jer).

OTaensHO BBIIEISCTCS TOATPYIINA U3ACITUH I HOBOPOXKIEHHBIX (10 9 MecsIieB).
Oco0EHHOCTBIO TMPOEKTUPOBAHUS JIETCKOM ONIEXKAbl SBISETCA CTPOTO€ COOJIIO/ICHHE
0CcOOEHHOCTEN TOM BO3PACTHOM IPYIIIIBI, ISl KOTOPOU O/IeXkKa CO3/1aeTCA.

V nereit 6 6o3pacme 0o I 2o0a oueHb KOpoTKas 1mes. OOXBaThl TOJIOBBL, TPYIU, TATUH
u Oenep NMOYTH OJMHAKOBBI, TOJ0Ba OOJbIIAs NMPU MAJIEHBKOM JIMYUKE, a HOTU KOPOTKHE,
PYKHM CPaBHHUTENIBHO JUIMHHBIE. /{151 ieTel 3TOro Bo3pacTta peKOMEHIYETCs OJIEXkKAa IIPOCTOU
U 4YeTKOM (OopMbl, OHA JOJKHA OBITh OYEHb CBOOOAHON M JIETKO OJIEBaThCS, MMEThb
MUHHMAJIBHOE YHUCJIO IIBOB, HECIOXKHYIO OTAENKY. /IIMHA pacnamoHOK €IBa TOXOIUT 10
HU3a KUBOTA.

Qurypsl neteit 6 6o3pacme om I 0o 3 jem 4dalle BCETO XapaKTePU3YIOTCA
“HNeTyINHON OCAaHKOW~ — BBICTYIIAIOIIUM >KUBOT, JUHUSA TaJUW HE MOMYEPKHYTA, LIEs, XOTs
U yJUIMHSETCS, HO BCE ellle KOPOTKas, rojosa OoibIas. B 3Tom Bo3pacTe 1eTu 0ueHb MHOT'O
JBUTAIOTCS, IO3TOMY UX OJEXJ]a JOHKHA MAKCUMAIbHO 00€CIeYUuTh CBOOOAY ABMKEHHUM U
ObITh yaoOHOH. Opmexnaa JUlsl 1€BOYEK M MaJbUUKOB PEKOMEHIYyeTCs CBOOOJTHON (HOpMBI,
npsMas WIM pacllupeHHas KHU3y. [OpHU30HTalIbHOE WIEHEHHWE ITOBEPXHOCTH OJEKIBbI
pEKOMEHAYyeTCs MTPOU3BOIUTh HECKOJIBKO BBILIE KUBOTA WJIM COBCEM HE MPOU3BOAUTH. Jlist
npuganust GuUrype CTpOMHOCTH JUIMHY U3JeNus 1eJecoo0pa3sHO YCTaHaBIMBATh BHIIIE
KOJICH.

B of0mem cunysT oaexapl I A€TeH SCENbHOM TpyMNIbl JAOKEH BIHUCHIBATHCS B
KBaJpar.

VY nereit 6 gozpacme om 3 0o 6 nem KMBOT €Ill€ BBIMYKIBIM, JUHUS TaduH He
npocMarpuBaercs. Ilo3ToMy  ropH3OHTaIbHOE  YJIEHEHHE  IIOBEPXHOCTU  OJAEHK[BI
PEKOMEHyeTCsl POU3BOIUTH BbIIIE WM HMKE JUHUM Tanuu (A-obpasnoe u /[-oOpaznoe
CUITY?THOE BbIpakeHue). [Ipu mpoeKTUpOBaHUM OACKIbI AJIs IETEH 3TOr0 BO3pacTa CleayeT
YUUTBIBATh 3aJa4d BOCIWTAHUA: IPUYYEHHE K CaAMOCTOATEIBHOMY IE€PEOJIEBAHUIO
(mpenycMOTpeTh yI00HOE PEIICHHE 3aCTEXKKH ), AKKYPaTHOCTb, OEPEKINBOCTb.

CumnmysT oiex bl U1 JOIKOJIbHUKOB HATOMUHAET BBITSAHYTBIA YETHIPEXYTOJIbHUK.

@urypsl y A€BOYEK U MaJb4YMKOB SICEIBHOIO M JOLIKOJIBHOIO BO3pacTa HE MMEIOT
OOJNBIINX Pa3IUYUd, YTO HAXOJUT OTPaKEHUE MPHU MPOEKTUPOBAHUHN aCCOPTUMEHTA OJICHKIbI
IUI1  MaJbuMKOB M JEBOYEeK (M Te, M Jpyrue HOCAT OprOKH, KOMOHHE3OHBHI,
MOJIYyKOMOWHE30HBI, KYPTKH).

B sospacme om 7 0o 14 nem HaGmogaeTcs MEpUOJ] WHTEHCHUBHOTO POCTa, JACTH
MOCTENEHHO XYJCIOT U BBITATHBAIOTCS, (PUTYPHI X MPHOOPETAIOT CTPOMHOCTH: BBIMTYKIOCTD
KUBOTA HMCYe€3aeT, OOPUCOBBIBAECTCA JMHUS TaJlUW, PYKU W HOTW ymiuuHsAwoTcs. s nerei



3TOTO BO3pAcTa XapaKTEPHO BBICTYMAHWE JIOMATOK. B 3TOT mepmon HaOMIOAAIOTCA YETKHE
pa3nuuMs B CJII0)KEHUH JIEBOYEK U MAJIBUMKOB.

C mocrymuieHHeM B LIKOJY y JAETeW MOSIBISIOTCS HOBBIE 3aHATHUS, O0S3aHHOCTH, Y
HUX MpOSBIAETCA OOJbIIAs CaMOCTOATEIBHOCTb, MHTEpeC K crnopTy. Onmexna uist aeTei
3TOro Bo3pacrta Oosiee pasHooOpasHa mo ¢opme, MaTrepuaizaMm, MPUMEHSEMbIM BapHaHTaM
YlIeHEHUs. PEKOMEH1yeMble CHIIYIThI: MPUTAJICHHBIM, TPAaCUUEBUIHBIA U NPAMON. JInHMA
TaJUH MOKET ObITh Ha €CTECTBEHHOM MECTE, HECKOJIBKO 3aBBIIICHA WM 3aHU)KEHA, a TaKKe
HE OBITH BBISIBICHHOM.

VY nereit cmapuieco wikonvHoO20 603pacma u nOOPOCMKO8 IPOUCXOIUT UHTEHCUBHOE
dopmupoBanue ¢Gurypsl. i1 ux Quryp xapakTepHbl AJUHHBIE KOHEYHOCTH M KOPOTKOE
TYJIOBHILE, YTO J€JIAET 3PUTENIbHO IOHOMIEH U JeBylIeK Oosiee CTPOWHBIMU. Y JIE€BYILEK
pa3BuTa TPyAb U YETKO BBISBISAIOTCS Oenpa, y IOHOIIEH pa3BUBaeTCs mieueBor mosic. Jletu
ATOrO0 BO3pacTa CTPEMSTCS MoApaxaTb B3pocibIM. [losToMy B oaexae UIsl MOJIOAEKH
COXpPAHSIOTCA OCOOCHHOCTH MOJHOIO HAamlpaBleHUs OJEXKAbl Uil B3pocibiX. OaHako
HaubOojee 1enecooOpa3Holl AJii HHUX ABJIAETCA OJEXJIa CIOPTHUBHOIO XapakTepa.
KoHcTpykumst u3nenuii i AEBYIIEK JOJKHA CIOCOOCTBOBAThH BBISABICHUIO CTPOWHOCTHU
JEBUYbEH PUTYpBI.

OcHoOBHBIE CBeIeHHUS

KoHcTpynpoBanue opexapl Uil J€T€ NPUHLUIMAIBHO HE OTJINYAeTCsl OT
KOHCTPYUPOBAHUS OAEXK]IbI JIJISl B3POCIIBIX U OCYLIECTBISIETCS C MOMOIBIO MPUOIMKEHHBIX
METOJI0OB IPOEKTUPOBAHUS.

Kak M3BeCTHO, B KayeCTBE MCXOJHBIX AAHHBIX JUISI KOHCTPYHPOBAHMS OZEK]IbI
npUOIMKEHHBIMU METOJIaMU CITYXaT pa3MepHbIE MPU3HAKU U MPUOaBKHU Ha CBOOOTY.

N3mepenus tunoBbix ¢uryp aereil onpeaensatoT B coorserctBuu ¢ OCT 17-66-77
“Uznmenusi miBelHbIE, TPUKOTAXHBIE, MEXOBble. TUNOBBIE (GUTYPHI JeBOYEK. Pa3zmepHbie
npu3sHaku i npoektupoBaHus onexas’’ u OCT 17-66-77 “Uznenust 1uBelHbIe,
TPUKOTAXXKHbIE, MeXOBble. THUMOBbIe (Urypsl MaibyMKOB. Pa3MmepHble NpPU3HAKH IS
NPOSKTUPOBAHMS OACKIBI , KOTOPhIE pa3paboTaHbl HA OCHOBE OOBEAMHEHHOW pa3MEepHOU
TUIIOJIOTUU JIETCKOTO HacelleHus. B cpaBHEeHUU co B3pOCiIoi OHa UMEET psifi 0COOCHHOCTEH.
B kadecTBe Bemymmx pa3sMepHBIX MPHU3HAKOB JUISl JETEH MPUHATHL: POCT U 00XBAaT rpyau
TpeTuii (ropu3oHTaIbHBIN). MHTepBanbl Oe3paznuyus no pocty — 6,0 cM, Mo 06xBary rpyau
—4,0 cm.

B knaccugukanuio BKIIOUEHB TUIIOBBIE (GUTYPHI AeTel ¢ 00xBaToM rpyau ot 40 1o
108 u poctom oT 62 10 188 cM (151 IeBoUEK — ¢ pocTOM OT 62 10 176 cm).

Jns w3MmepeHuss Quryp JneTel UCHOIB3yeTCs MEHbIIee [0 CPAaBHEHHUIO CO
B3POCIJIBIMU KOJIMYECTBO Pa3MEPHBIX IPU3HAKOB.HAIpUMEpP, Ul JI€Ted HUCHOJB3YIT 33
pa3MepHBIX MpHU3HaKa (I IeTel scelbHOU rpynmbl — 29), a ansa B3pocibix — 35. YV nmereit



OTCYTCTBYIOT TaKHE€ pa3MEpHbIE IPU3HAKH, KAaK BBICOTA MOXBATOAWYHOM CKIagku Brc,
paccTosiHME OT JIMHUU TajJuu 0 Tojia crepenu (ToJIbKOo cOOKY), BhICOTa Iuieua Kocas Bk,
BBICOTA IIJIe4a Kocas cuepeau Bnkn m ap. 3aTo MCHOIB3YIOT TaKHE pa3MEpPHbIE MPHU3HAKH,
KaK BBICOTA IJIEYEBOM TOUKM Brt, BeicOTa KOJIECHHOM TOUukH Bk, BbIicOTa miieda Bm, koTopyro
OTIPEICNIAIOT BEIUYUTAHUEM BEJIMYMHBI pa3MEepHOro npu3Haka Brt u3 BT (BeicoTa miBeiHOM
ToukH). Kpome Toro, ajig aeteil sicebHOU IPYyMNIbl OTCYTCTBYIOT U3MEPEHUs MOJIyO0XBaTOB
rpyau | u II. 3a nuHMIO Tanuu NpuUHATA JIMHUSA HA YPOBHE IYNOYHOW TOYKH, MOITOMY
U3MEPEHUS], CBA3aHHBIC C JIMHUEH TaJMU, 3aMEHSIOTCS W3MEPEHUSIMHU Ha YPOBHE MYINOYHOMN
TOYKHU.

KoHucTpykTBHBIE TPUOABKU XapaKTEPU3YIOTCS HECKOJIBKO OONBIIUMU BEJIMYUHAMU,
YeM Yy B3pOCIBIX (IpUYEM STH BETUYHMHBI OOJIBIIE B OJCK/E AETeH MIIaIIIIero BO3pacTa, ueM
crapuero). KoHcTpykTuBHBIE NpHOaBKM IO OTAEIBHBIM YYacTKaM KOHCTPYKLUHU Ooiee
CTaOMIIbHBI, YeM Y B3pOCIBIX (4acTo 00eCleYynBalOT HEU3MEHHOCTh CHUIYITHON (OpMBI B
TedeHue 5-8 Jer).

Ocobennocmu nocmpoenus yepmedica 6a3080t KOHCMPYKYUU 0emMCK020 U30enUs.

Metonel mOCTpoeHHsT uepTeked 0a30BOM  KOHCTPYKIIMU JIETCKOW  OJEXKJIbI
IIPUHLUIIAAIBHO HE OTJIMYAKOTCS OT COOTBETCTBYIOIIMX METOIOB /I B3POCIBIX, HO UMEIOT
psiA 0COOEHHOCTEH, CBSI3aHHBIX C OCOOCHHOCTSIMHU INPOMOPLUN M TEIOCIOKEHUS peOeHKa
JTAHHOM BO3pPAacTHOM TIpymmbl. OTH OCOOCHHOCTH HAaxXOIIT OTpakKeHHE B IMapamerpax
pacdeTHbIX (pOpMyI U BEIMUMHAX PUOABOK.

B mHacrosmee BpemMs B INPOMBIIUIEHHOM IPOU3BOJCTBE JETCKOM  OIEKIBI
CYLIECTBYET HECKOJIBKO METOAMK KOHCTPYMPOBaHMs: ENWHBIMN METOJ KOHCTPYHPOBAHHUS
neTckor onex b, pazpadorannsiii [IOTHIJI ; Enunas MeToMka KOHCTPYHUPOBAHUS OJI€K b
JUISE IEBOYEK M MalbUMKOB, pa3paboTaHHas llabopaTopuell KOHCTPYHMPOBAaHUS OBITOBOI
onexasl [THUUIIIT; EMKO C3B. YepTexxku 6a30BbIX KOHCTPYKIIMI JTETCKON OJEXKIBI IS
pa3IMYHBIX BO3PACTHBIX Tpymi, paspadoranHeie mo meroauke [THWUUIILIII, npencraBnens
Ha puc. 16.1- 16.4.

Ocobennoctpto Meroauku LITHUUWIIIT siBnsieTcst TO, 4TO 32 UCXOJHYIO JUHUIO MIPU
MOCTPOCHUM YepTekKa KOHCTPYKLUU MPHUHSITA JTUHUS TaJIUU, TaK Kak B (Urype oHa 4ETKO U
JIETKO OINpENENsAeTcs; OT JWHUM TAJIWA CHUMAIOT LEJbIM DAL U3MEPEHHM 10 OCHOBHBIX
OMNOPHBIX TOYEK IJIEYEBOTO MO5ICA.

B oOCHOBY [MaHHOM METOOMKM IOJIOKEHBI PAa3BEPTKH IOBEPXHOCTEH MAaHEKECHOB
TUTIOBBIX (UTyp. X aHann3 mokasaja TECHYIO B3aUMOCBSI3b JIMHUHM TaJIUU U TIoiTy3aHoca. s
JIEBOYEK SICEJIBHOr0, MOIIKOJBHOTO M MJIAJIIIEr0 IIKOJIBHOIO BO3pAacTa U MAJIBYMKOB BCEX
BO3PACTHBIX I'PYIII JIMHUSA TAJIUH IIOJIOYEK HA PACCTOSHUM OT JIMHUU IOJYy3aHOCA, PABHOM
MOJIOBMHE BEJIMYMHBI PACCTOSHUS MEXK]Ly COCKOBBIMH TOUKaMmH, oOpa3yeT uznom (puc.16.1-
16.3). OT TOuYKM WH3JOMa JIMHUS TaluU TMOAHMMAETCS BBEPX, a JHMHHUS TOJy3aHOCA
pacrnonaraerca NepHeHIuKyIsipHo el. (CrenoBaTenbHO, JMHUSA MOJdy3aHoca Oyjaer



pacnoJyiaratbCsi HE 10 BEpTUKAJIM. BennunHa OTBENCHUS JIMHUU MOJIYy3aHOCA OTHOCHUTEIBHO
BEPTUKAIM 3aBUCUT OT TPEX Pa3MEPHBIX MPU3HAKOB: MEPEIHE3aHUX AUAMETPOB 00XBATOB
Taaud W TPYAW W TIyOWHBI Taauu TepBO. BenmnumHa oTBeJeHUs OMpe/esicHa Ha YPOBHE
COCKOBOU TOYKHU TPYAH.

B KOHCTpyKLIMM MIIEUEBBIX U3AETUN JJISI IEBOUEK CTApIIEro MIKOJBHOTO BO3pACTa U
JIEBOYEK-TIOAPOCTKOB (pHC.4) JMHUS TOJy3aHOCA pPAcTojiaraeTcs BEPTHUKAIbHO, a JIMHHS
TaJIUM — TOPU3OHTAIbHO. B 3TOM cilydae Jjid MOJy4eHUs BBIMYKIOCTHA HA TPYAHYIO KEJE3y
CTPOSIT BEPXHIOKO BBITAUKY.

OmHUM W3 OCHOBHBIX NPHUHIMINOB pa3pabotku metoaukud [[HUUIIIT sBasercs
MaKCUMAaJbHOE HCIOJIB30BaHUE HEMOCPEACTBEHHO H3MepeHuil ¢Guryp. ITO OTHOCHUTCS K
HaXOXJECHUIO TIOJIOKEHHSI BEPIIMH TOPJIOBHHBI CIIMHKH W IOJOYKH, a TaKXe IJICUYEBBIX
TOYEK CIHUHBI U TOJOYKHU. Tak, u3-3a OTCYTCTBHS psia U3MEPEHHUI B JIE€TCKOW THUIIOJIOTHH,
HalpuMep BBICOTHI II€4a KOCOM M BBICOTHI IIeYa KOCOW cCHEpEeau, ISl ONpeaciICHUs
MOJIOKEHUS TUICYEBBIX TOYEK CHUHKH M TOJIOYKH HCIIOJIB3YIOTCS CIEIYIOIIME pa3MEpHbIC
MPU3HAKK: BBICOTA TJI€Ya, BHICOTA IIEMHON TOYKU, BLICOTA TOYKU OCHOBAHMS LU U IIIUPUHA
IJIeyeBoro ckara. Ha cnmHKE M TOJIOYKE MOJOXKEHHE IJICYEBBIX TOYEK OMPEACISIETCA
OJIMHAKOBO.

CunyaTHbie (HOPMBI B JACTCKON OJEXKIE M3MEHSIOTCS 3HAUUTEIHLHO MEHBIIIE, YeM B
onexzae i B3pocibix. PopMa OCHOBHBIX JeTaniedl (MOJoYeK, CIHUHKH, PYKaBOB) s
OIPEJICIICHHOr0 BHUJIa M3JEIUN JTAHHOTO CHIJIYy3Ta TaKXe ocTaercsi mocTossHHOW. [loaTomy
0a30BbIe KOHCTPYKIIUK U3JIETUN JTETCKOU OJICK bl UCTIOJIB3YIOTCS MPOJOIKUTEILHOE BpeMsl,
W3MEHSISICh MEJJICHHO U TTOCTETIEHHO. DTO JIaeT BO3MOKHOCTH IIPU MTPOEKTUPOBAHUM OJICK b
JUIS  JIeTed pa3pabaThiBaTh CEPHM MOJIeJeld C HCIOJIb30BaHUEM YHU(MUIIMPOBAHHBIX
AJIEMEHTOB.

3KCHepI/lMeHTa.leHaﬂ 4acThb

1. BuemHioro ¢GopMy M KOHCTPYKIMIO OJIEXKIbl PAa3IWYHbIX BHUAOB JUIA JeTei
pa3HBIX BO3PACTHBIX TPYII CTYACHTHl M3YYarOT MO JKypHaJaM MOJ, 3CKHU3aM MOJEJCeH |
npeaCTaBIsAoT B popme Ta01.16.1.



Tadomuna 16.1

XapakTepucTHKA BHEIIHEH (GOpMBbI U KOHCTPYKIMH JETCKOH 0/I€KIbI

XapaKkTepUCTHKA
Sexe: Homep BD;;:;EIS&H crocoba
Co3aaHus
MOJE MO METH neTeit CITyDTa| IPOIIOPUHU | oGHeMHON OTACIKA
i dbopMbI
1 2 3 4 5 6 7

2. VicxonHble TaHHBIC IS TOCTPOCHUS YePTEKEH KOHCTPYKIIUN, TTOPSIOK pacuera u
MOCTPOCHHUSI UePTEKEN OMPEEISIFOTCS. BRIOPAHHOW METOANKON KOHCTPYHUPOBAHUS.
2.1. PazMepHYI0O  XapaKTepUCTHKy THUNOBOW  (urypsl  0GazoBoro  pasmepa
COOTBETCTBYIOIICH TUTIOBOM TPYIIIBI MPEICTABIAIOT B OTYETE B TaOI. 16.2.
Tadomunal6. 2

Pa3mepHas xapakTepucTHKAa TUNIOBOH (PUIypPbI MAJIbLYUKA (IEBOYKH)
pa3mepa
(BO3pacTHasi rpynmna)

Pa3mepnblil mpu3HaK
3Mep pu3 VYcmoBHOE 0003HAUCHHE Benanuuna, cm

1 2 3

2.2. ITpubGaBku Jy1si 1E€TCKOM OACKIbl B COOTBETCTBUU C 3aJJaHHON MOJIENBIO CBOJIAT B TaOI.
16.3.

Tabmuma 16.3

IIpnb6aBku HA cBOOOY AJIS1 IOCTPOCHUS YePTeKA KOHCTPYKIMH OJeHKAbI 1JIs
MAJIbYUKA (IEBOYKH)

(Bo3pacTHas rpynmna)
pasmepa

HaumenoBanue npubaBku
VYcnoBHOE 0003HAUCHUE Bennuuna, cm

1 2 3




2.3. Pacuets! 1t mocTpoeHus yepTexell 0a30BOM KOHCTPYKIIMH OCHOBHBIX JeTalleil
(TTOJIOYKH, CIMHKU M pyKaBa) KaXIblii CTYJCHT BBINOJIHSAET B COOTBETCTBUU C 33/JaHUEM H
3amuchIBaeT B popme tadi. 16.4.

Tadomuna 16.4

Pacuer yepTexa 0230B0il KOHCTPYKIMH OJ€:KAbI VI MATbYMKA (IeBOYKH) pa3Mepa
(Bo3pacTHas rpynmna)

HaumeHnoBanue
KOHCTPYKTHUBHOIO | YcnoBHoe | Pacuetnas popmyma Bennuuna,
y4acTKa 0003HaY. Pacuer cM
1 2 3 4 5

2.4.1lo pe3ynpTaTaM pacueTOB BHIMONHAIOT TOCTPOSHHE 0a30BOM KOHCTPYKIIUU
W3JIeTUsS JIJIS 3aIaHHOM BO3PACTHOM TPy AeTed B M 1:1 Ha MIIITUMETpOBOI Oymare.

3. AHanmu3 KOHCTPYKIMHA JETCKOM OJEXAbl pPa3IMYHBIX BO3PACTHBIX TPYII
PEKOMEHAYETCSI BBIIOJIHATH COBMECTHO (Tpynmoi M3 5 4YenoBEeK) MyTEM CONOCTABIICHUS
BEJIMYUH OCHOBHBIX KOHCTPYKTMBHBIX IIapaMeTpOB JeTanei. Pe3ynpraTbl H3MEpeHHMU
aHAJIM3UPYEMBIX TapaMeTPOB KOHCTPYKLMI CBOAST B Tabu. 16.5.

Tadomuna 16.5

ConocraBiieHre KOHCTPYKTHBHBIX IAPaMETPOB JieTaJiell 1eTCKOM 0/1eKAbl PA3JINYHbIX
BO3PACTHBIX TPy

KOHCTPYKTUBHBIN VCII0BHOE BennurHa u3MepeHus 110 BO3PACTHLIM
apamerp 0603HaUYCHNE rpyImnam, cMm
M- crap-
scenb- | momko- | e e | moapocr-
Has JIBHAA | mikonp- | mkonb- K1
HUKH HUKH




B nepedyeHp aHanu3npyeMbIX MApaMETPOB IMPEIIAracTCs BKIOYUTH CIIECIYIOIIUE:
JUTS TUICYEBOM OJI€K/IbI IIMPUHY OCHOBHBIX YYaCTKOB M3/eNus (CIIMHKHU, TOJIOYKH, TIPOUMBI),
YTOJI HaKJIOHA TIJICYEBBIX CPE30B CIIUMHKH M TOJIOYKH, BEIMUYMHY TIepeaHE3aTHETO 1 OOKOBOTO
OajlaHca, pacTBOp BBITAUCK Ha IMOJOYKE M CIIMHKE, BBICOTY OKaTa pyKaBa, IHPUHY pyKaBa
Mo IMPOWMOW MW Ap.; JJIsl TMOSICHOM OAEXKIbl — IIUPUHY HA YPOBHE JMHUU Taluu, Oenep,
MOXBSITOAUYHON CKIIAJIKH, JUHUW KOJIEHA, HU3a, TyOMHA CHUIEHbs, OamaHC, yroj HakJIOHa
CpeIHEeH JIMHKUH, IJTUHY OPIOK 110 O0KOBOMY M IIarOBOMY IIIBaM.

Hs

Puc. 16.1. ba3oBasi KOHCTPYKIUS OJICHKIBI JIJIs1 AEBOYEK SICETbHOMN TPYIIIHI
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Puc. 16.2. ba3oBasi KOHCTPYKIHSI OJICHKBI JIJIs1 IEBOYCK

JTOIIKOJIBHOW T'PYTIIIBI
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Puc. 16.3. ba3zoBast KOHCTPYKIUA OJICKIbI ISl IEBOYEK
MJIAAMIEH [IKOJbHOM I'PYIIIbI
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Puc. 16.4. ba3zoBasi KOHCTPYKIIHS OJICHKIBI IS IEBOYCK

CTapuier MKOJIbHOM U MOAPOCTKOBOU IPyIIT

Yka3aHus K COCTABJIEHUIO OTYETA
OTtueT 0KEH COAEPKaTh:
1. icxonHble TaHHBIE JJI pacuera U MOCTPOCHHs 0a30BOM KOHCTPYKIIMM OCHOBBI IIIAThS C
BTAYHBIM PYKaBOM.
2. Pacuer, cBe/IeHHBIN B TaOIHILY.
3. UepTek KOHCTPYKIIMM OCHOBHBIX JIeTalCi C yKa3aHWEM METOJOB MMPHUIAHHS JICTAISIM
HE00X0IUMOI 00beMHON (HOPMBI.



IIpakTnueckas padora Ne 16

HOCTpOCHl/Ie HepTeKa OCHOBBI KYPTKHM ¢ BTAYHBIM PYKABOM M KAallIOIIOHOM.

Hean paéoTsi:

-OCBOCHHME METOJIOB ITIOCTPOCHUS YEPTEKEU KOHCTPYKIIMH AETCKOM OJIEKIbI;

-aHAJIN3 MOJEIJIEW U KOHCTPYKIIMH AETCKON OJIEKIbI;

-(opmMHpoBaHHE CAaMOCTOSITEILHOCTH B MONOJIHEHUH 3HAHUM;

-pa3BUTHE aKTUBHOCTH U HACTOMYUBOCTU B YUECHUU;

-BOCIIUTAHUE ICTETUYECKOIO MOJAX0Ja K TPYAY, Pa3BUTHE MOTPEOHOCTH CTPOUTH KU3Hb U
JEATENBHOCTD 10 3aKOHaM KpacoThl;

-BOCIIMTAHUE COLIUATIbHON aKTUBHOCTH.

Coneprxanue U NOPSAOK BbINOJHEHUsSI padoThI
1. O3nakomiieHHE C OCOOEHHOCTSIMH COBPEMEHHBIX KOHCTPYKIUH JETCKOW IJIe4eBOU
OJICK/IbI C PAa3JIMYHBIMU BUIAMH 3aCTEKEK U KAPMAHOB.
2.Bp16op Mozenu. 3apucoBKa 3CKU3a.
3.TexHnyeckoe ONMCaHUE TETCKOro NaJIbTO.
4.0npenenieHre UCXOAHBIX MAHHBIX JUISI MOCTPOCHHS YEpPTEXKEl OCHOBBI KOHCTPYKIIMHU
JIETCKOTO MaJIbTO (BBIOOp M3MEPEHUI U MTPUOABOK).
5.BrImoniHeHHE pacueToB AJA MOCTPOCHHUS YEePTEKEW OCHOBBI KOHCTPYKIIMHM B TaOTUYHOU
dbopme.
6. [TocTpoeHue yeprexa OCHOBbI KOHCTPYKIUU.
7.Pa3paboTka MOJENbHOW KOHCTPYKIIMM JETCKOTO TallbTO B COOTBETCTBUU PUCYHKOM
MOJEIIN.
8.IIpoBepka ueprexka Mo COnps>KEHHBIM JIMHUSIM.
9.I10 OCHOBHBIM A€TAJISIM MPOU3BECTU PACKPON MOJAEIIN U3 MAKETHOU TKaHHU.
10.13roroBneHne Makera.
11.IIpoBepuTh KOHCTPYKIMIO HA MAHEKEHE,IPOAHATU3UPOBATH MOCAIKY U CKOPPEKTHUPOBATH
KOHCTPYKLHIO MOJIEIIN.
12.Bb1BO/IBI IO MTpaKTUYECKOM padoTe.

Yka3aHus K COCTABJIEHUIO OTYETA
OT4eT JOJIKEH COCPIKATH:
1. icxomHbIe TaHHBIE 7Sl pacyeTa W MOCTPOSHUsI 0a30BOM KOHCTPYKIIMH OCHOBBI KYPTKHU C
BTAYHBIM PYKaBOM M KaITFOIIIOHOM.
2. Pacuer, cBe/iIeHHBIN B TaOIUILY.
3. UepTexk KOHCTPYKIIMM OCHOBHBIX JIeTajedl C yKa3aHWEM METOJIOB TPUIAHUS JCTAIISM
HE00X0aMMOM 00BEeMHON (DOPMBI.



Bonpocs! 17181 caMOKOHTPOJIA
1.Kakue ucxoanble JaHHbIE HEOOXOIUMO ISl HOCTPOEHUS OCHOBBI KOHCTPYKIIMH I1JIEYEBOTO
U3JeNUs 711 MaJbYUKOB?
2.Uto BbI 3HaeTE O pacueTe rabaputa 0a3UCHOMN CETKU YepTea OCHOBBI?
3.Kak cTposT IMHKIO TOPIOBUHBI U JIMHUIO JIEYEBOTO Kpasi CIMHKHU ?
4.Kak CTpOAT JUHUIO MJIEYEBOTO Kpasi MOJIOYKH?
5.Kakue BapraHThl HOCTPOECHUS CPEAHEN TMHUU CIIMHKU BbI 3HAeTE?
6.Kax cTposiT nuHuun Tanuu, 6eaep U HU3a CIIMHKN?
7.KakoBa nocnenoBareasHOCTh OOPMIICHUS TUHUH MPOUMBI CIUHKH?
8.Kak opopMIISIOT IMHUY TOPJIOBUHBI M IPOMMBI TOJIOUKH?
9.Kak opopMIISIFOT JIMHUM TaTHH U HU3A MTOJIOYKU?
10.Kak odopmsitoT O0KOBBIE JIMHUU CITUHKH M TIOJIOYKH ?
11.YT0BBI 3HaETE O MOCTPOCHUM JINHUM KapMaHa?
12.Kak mpoBepsOT Ka4eCTBO BBIMOJHEHHOTO YepTeka?

IpakTnueckas padora Ne 17

Buabl gexan. Crioco0bl rpajanuu JeKas

Hean padoThl: u3ydeHue croco0OB rpajaliui, OCBOCHUE METOJAMKUA M TEXHUKH TpaJaliu
JIEKaJ JieTaneil MBEeNHbBIX U3/ICIINM;
O3HAKOMJICHHE C METOJAMKOW W3TrOTOBIEHUsS U Tpaduyeckoro odopmieHus padoyux
yeprexell Jekan 0a30BbIX KOHCTPYKIMI INBEWHBIX M3JENUA, HUCHOJIb3YEMbIX NpH
M3TOTOBJIEHUH OJEXK/IbI 110 MHANBUAYaJIbHBIM 3aKa3aM.

3aganue
1. U3yuuts criocoObI Tpajialiuy JieKall 1Mo pa3MepaM U pocTam.
2. BeiOpaTb METOIUKY IpaJaliiy JeKal.
3. BbImomHUTE Tpajaiuio AeTainy Mo pa3Mepam U pocTaM.
4. 3y4nTh 0COOCHHOCTH M3TOTOBJIEHUS U Tpaduueckoro opopmieHUs pabounx depTexent
Jexat 6a30BbIX KOHCTPYKIUI OJEKIBI.
5. O3HaKOMHTHCS ¢ pabOYMMH YepTeKaMU U JieKalaMd 0a30BbIX KOHCTPYKIIMM OJIEAKABI JIIs
pa3IMYHbIX BUJIOB.
6. U3rotoButh paboune uepTexu jeKaia 0a30BbIX KOHCTPYKIUHN Ha )KEHCKOE IJIaThe.
7. CpopmynupoBaTh BBIBOJBI 10 paboTe.



OcHOBHBIE CBeIeHUSI U METOAUKA BbINOJHEHUSI PA0OTHIIJIA NPAKTHYECKOH Pad0ThI
17.1:

[lonyueHne KoMIIEKTa J€Kal BCEX POCTOB M pPa3sMEPOB COOTBETCTBYIOLIECH
IIOJIHOTHOM WJIM BO3PACTHOW I'PYIIIBI OCYIIECTBISAETCSA ¢ MOMOIIBIO IPUEMOB TEXHHYECKOTO
pa3MHOXKEHUS (Tpaialluy JeKan).

B ocHOBY rpamanuu jekan 3ajoKeHa pasMepHas CTaHAapTU3auus (QUryp, COTrJIACHO
KOTOpOU THIOBBIE (PUTYPBI PA3HBIX PA3MEPO-POCTOB OTIMYAIOTCS APYT OT Jpyra Mo Jrodomy
U3 pa3MEpHBIX MPU3HAKOB HA BEIMYHMHY MEXPa3MEPHOIO WM MEXPOCTOBOTO MHTEpBaja.
DTOT HUHTEpBAJl HEU3MEHEH JUIsi BCEW BBIJICIICHHOW CTAaHJAPTHOM TPYMIBl Pa3MeEpPOB,
MO3TOMY I'paJalusl MPOU3BOIUTCS Pa3AesIbHO ISl KaXK/I0M MOJHOTHOW IPYMIBI U pa3MEPHOM
noarpynmnel. O00COOIEHHOE Pa3MHOXKEHHE JIeKall MO TOJHOTHBIM TpymnrnamM 0O0OOCHOBAHO
TAaKK€ TEM, YTO KaXJas MoJenb pa3padaThIBaeTCs TOJBKO JJIsi OJHOM IOJHOTHOW H
pa3MepHOM IPYIIIIHIL.

I'pamanuro exan npoBOIAT pa3IeiabHO, CHAYaIa 10 pa3MepaM, 3aTeM 10 POCTaM.
KoHTypBI JIeKaia HOBOTO pa3Mepa WINH pOCTa IMONTYYarT MNEPEMEIICHUEM KOHCTPYKTHBHBIX
TOYEK MCXOJHOTO JI€KaJla Ha OMNPEJEICHHYIO BEJIMYMHY B HalpaBICHUH, KOTOPOE 3a/1aeTCs
OCSIMM pa3MHOXKEHHs, C TOCIHEAYIOIIUM COEIMHEHHEM OJTHX TOYeK MEXAy COOOi.
[TonoxxeHue oceld pa3MHOXKEHUS ONPEIETICHO TPAKTUUECKUM OMBITOM, OT/AEJIbHbIE METOUKHI
PEKOMEHIYIOT Pa3JINYHOE UX MOJ0KEHHE.

IlepemernieHne TOYKM B HaAmpaBICHWHM OCH Has3bIBaeTcs mpupamieHueM. Hosoe
MOJIO)KEHUE  KOHCTPYKTUBHOM  TOYKHM  ONPEAENHSAETCS  BEKTOPHOM  CyMMOM  JIBYX
COCTAaBIISIIOIINX OCEBBIX Nepemenienuit (puc. 17.1-17.4).

OT 000OCHOBAaHHOCTH BEJIWYMHBI W HAMPABJICHHUS TMEPEMEIIEHUS TOUYEK 3aBUCHUT
KauecTBO rpafanuu. TOYKH, paCHOJIOKEHHBIE Ha OCAX, UMEIOT MPUPAILICHUS TOJIBKO BOJIb
ocu. Touka nepeceyeHust 0ceil pa3MHOKEHUS HE UMEET MEPEMEILICHU .
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Puc. 17.1. Cxema rpagamuu jgeKasn
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Puc. 17.2. Cxema rpagaruu Jiekai
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Puc. 17.3. Cxema rpagarnuu Jieka

1

Puc. 17.4. Cxema rpagamuu jgeKkan



Bce KOHCTpYKTHBHBIE TOYKH, OTHOCSIIIMECS K OMOPHBIM yYacTKaM H3JEusi, Mpu
rpajallid UMEIOT MPUPAIICHUs, PaBHBIE MEXPa3MEPHBIM U MEXPOCTOBBIM MHTEpPBAJIAM 110
COOTBETCTBYIOIIMM pa3MEpHBIM Tpu3HakaM. [IpupaieHus B KOHCTPYKTHBHBIX TOYKAaX Ha
HEOMOPHBIX YYaCTKaX 3aBUCAT HE TOJBKO OT U3MEHUHUBOCTH COOTBETCTBYIOIIMX Pa3MEPHBIX
NPU3HAKOB, HO TaKKe OOYCJIOBJIEHBI TpeOOBaHUSAMU CHIIYITHOM (hopmbl U 1p. Benunuunsl
MPUPAIICHU B KOHCTPYKTHUBHBIX TOYKAX 3aBUCAT TAKXKE OT MPHUHATHIX JOMYIICHUH H
YIOPOIIEHUN, TOMYCKAEMbIX Pa3IMUHBIMUA METOJIMKAMU Tpajlalliid JTeKall.

B mpaktuke pacrnpocTpaHeHBl CIEAYIOIIHE CIOcoObl Tpajallu: CHoco0 TPYNIUPOBKH,
JTy4eBOU U MPOMOPLHOHATIEHO-PACUETHBIM.

HaubonsIee pacripoctpaneHue cpeid HUX MOy MIPOMOPIHOHATBLHO-PACYETHBIN
croco6. OH OCHOBAH Ha OMPEJIEICHUN MPUPANIEHUN KOHCTPYKTUBHONW TOUYKH B 3aBUCUMOCTH
OT BEJIMYMH UCXOJIHBIX TOPU30HTAIBHBIX U BEPTUKAIBHBIX MPUPAIICHUN U PACIIOIOKECHHS
TOYKH OTHOCHUTENIBHO OCEl pa3MHOKEHHUsI. BennunHa NCXOIHBIX NPUPALIEHUN ONIPEeAeIIIeTCs
0 MEXPa3MEpHOMY MIPUPAIICHUIO Pa3MEPHOTo pu3Haka. Hampumep, BenmnunHa HCXOAHOTO
MIPUPAILICHHS 110 TOPUIOHTAIH IS TJICYEBON OBl IPU PACIIPEACICHHH MEXKPa3MEPHOTO
WHTEpBAJIa — 10 TOJyoOXBaTy TPyAud MEXAY IIUPUHOW OCHOBHBIX YYAacTKOB: CIUHKA,
poima, IMoJjJo4Ka.

[IponopuroHanbHble  pacyeThl  HUCIOJB3YIOT  TaKXKe 7 ONpeleeHUs
TOPU3OHTAIIBHBIX U BEPTUKAIBHBIX MPUPAIIEHUN TOYEK, PACIOIOKEHHBIX BHYTPU AeTaneil
(BpITauCK, KAPMAHOB U T.1.)

[IpuMeHUTENBbHO K TUIIOBOMY TTOKPOIO TUICYEBBIX M MOSCHBIX M3JEIUN pa3padO0TaHbI
TUTIOBBIE CXEMBI Tpajalluu JIeKaj, TJe pacdeT MPUpAIICHUH B KOHCTPYKTUBHBIX TOYKAX
MPOU3BOJUTCS HA OCHOBE MEXPOCTOBBIX M MEXPA3MEPHBIX TMPHUPAIICHUN 10 BCEM
pa3MepHBIM MIPU3HAKAM.

Ha puc. 17.1-17.4 npencrtaBieHbl CXeMbI TPpaJalllK MO0 pa3MepaM U pocTaM JieKa
OCHOBHBIX JIeTallel JKEHCKOrO IUIEUYEBOrO W3JeNUs MO METOAHuKe, pa3paboTaHHOW B
[{eHTpanbHOI ONMBITHO-TEXHUUECKON MIBEHHOM abopaTopuu. [Ipu pasMHOXKEHUHU IO pOCTaM
YUYHUTBIBACTCS JUIMHA JIETAJIA WU €€ yJacTKa.

Pa3HoCTh AJIMH MEX1y POCTaMH T10 JUITMHE JETAIU U €€ YYaCTKOB COCTABIISET:

B [IJICYEBBIX U3ACIUSIX:
110 50cm — 1,0cm,
1o 60cMm — 1,5¢M,
10 80cm — 2,0cM,
o 110cm — 3,0cm,
1o 120cMm — 4,0cM,

B pykaBax — 2,0cM;

B Oprokax — 4,0cmM;

B 100Kax — 2,0cM.



JKCNEPUMEHTAIbHAS YACTh
[lo 3aganuio mpemnomaBaTensl CIEAYET BBIOIHUTH Tpajalldio OJHOW JAETalld U3

KOMILJIEKTA JIEKal Ha U3rOTOBJICHHUE KEHCKOTO IJIaThsl WU APYTOro U3Ieusl.

B cooTBercTBUM ¢ BHIOpAaHHON METOAMKON Ha MCXOJHBIX JIEKalaX OTMEYAIOTCS OCH
rpagauuu. [Ipupaienuss KOHCTPYKTUBHBIX TOUYEK JOJDKHBI COOTBETCTBOBATH yKa3aHUSIM B
METOAUKE.

[Ipupamienuss Mo BHYTPEHHUM JIMHUSM YICHEHHS JETalled OMpEeNeNsioTCs MyTeM

MIPONOPLUUOHAIBHOTO pacuyeTa Ha OCHOBE MCXOJHOIO MPUPAILICHUS IETAIA U PaCIOI0KEHHS
JIMHUU YWICHEHUS! OTHOCUTENIBHO OCEH TpaJlaliui.
B mensax ymporneHus mpoiiecca Tpajgaldu CleAyeT MpeHeOpedb MEepEeMEIICHUEM TOYeK
JMHUI YJIEHEHUS, PACIIONIOKEHHBIX OJM3KO K MCXOIHBIM ocsiM. Jliist GOJbIIe TOYHOCTH
BBITIOJIHEHUS TPAJalliy JeKal BETUYUHBI MPUPAIICHUN B KOHCTPYKTUBHBIX TOUKaX CJIETYET
OTKJIaJbIBaTh MO BEPTUKAIM U TOPU3OHTAIM Cpa3dy Ha TPYyIIy pa3MepoB. Uepe3 HOBBIC
MOJIOKEHUS TOYEK MPOBOJAST KOHTYPHI JIEKaJl BCEX 3aJaHHBIX pa3mMepoB. IIpu 3ToM KOHTYpHI
JeKall KpalHUX pa3MepoB cCieayeT OOBEeCTH JIMHHMEHW, paBHOM MO TOJIIMHE OOBOJIKE
MCXOJIHOTO JIeKaJa.

Yka3aHus 10 COCTABJIECHUIO 0TYETA I NPaKTH4YecKoi padors! 17.1.
OTtueT 0KEH COAEPKaTh:
1. Kparkyro XapaKTepUCTHKY Ipaialliy JICKal.
2. Tabnuiry uimm cXeMmy MeXpa3MEPHBIX U MEXPOCTOBBIX MPUPAIICHHH.
3. Pabouwuii uepTex AeTanu mocie Irpalalliy Mo pa3MepaM B pOCTaM.
4. BeIBOBL.

KoHTpoJibHbIE BONIPOCHI AJIs1 NPAKTHYECKO# padoTsl 17.1.
1. Ha yem ocHOBaHa rpajanus gexan?
2. Kakue ciocoObl rpajialiiy Jiekall Bbl 3HaeTe?
3. KakoBO pacmoyio)keHne HMCXOJHBIX OCEW Tpajallid Ha OCHOBHBIX JETasAX IUICYEBOU
O4eXObI?
4. Ot xakux (paKTOpPOB 3aBHCUT BEIUYMHA NTEPEMEIICHII OCHOBHBIX KOHCTPYKTHBHBIX TOUEK
Mpu rpajanuu’?
5. Uto Ha3bIBaeTCsI MEKPa3MEPHBIM U MEXKPOCTOBBIM MPUPALLIEHUEM ?

OcHoBHbIE CBeJeHUSI 1 METOAMKA BbINOJTHEHUs IPAKTHYeCcKOH padoTsl 17.2.

Paboune uepTexu JeKam SBISIOTCS TEXHUYECKMM JIOKYMEHTOM, KOTOPBIN
oTpeieNiieT KOHCTPYKIHIO, popMy, pasMepsl AeTajei, y37I0B U u3zenus B ueiaom. Pabouune



YEPTEKU JIEKAJ JIETAICH OJIek bl pa3padaThIBAIOTCS MOACIUPYIOIIUMHA OPTaHU3AIUIMU KaK
HAa OCTPOMOJIHBIE, TEPCHEKTUBHBIC CUIYITHbIE (OpPMBI, TaK W Ha OoJee CIOKOIHbBIE,
KJIacCu4ecKkue 0a30Bble KOHCTPYKIIUH.

bazoBast koHCTpyKIMs MpeacTaBisieT coOOM Jiekana OCHOBHBIX JeTajed H3JIenus —
MOJIOYKH, CHMHKA W pyKaBa, pa3paboTaHHbIE HA CTaHIAPTHYIO QUTYPY C Y4ETOM
TpeboBaHuil MoOAbl. VICXOOHBIM JAaHHBIM JJIS WM3TOTOBJICHUS PabOUYMX YEpTEKEeH JeKas
ABIIAECTCSA YEPTEX KOHCTPYKUMHU AeTanedl uznenus. B nanHoi paboTe MOXKHO HCIIOJIb30BaTh
KOHCTPYKIIMIO JIeTajel >KeHCKOro IJIaThsl, MOTYyYEeHHYIO B paboTax 4 u 5.

JIsi pOBEpKH COMPSI)KEHHOCTU JIMHUM MO CONPSITaéMbIM Cpe3aM, a TaKKe MeCT
PaCIONIOKEHUST KOHTPOJIbHBIX 3HAKOB M3TOTOBIISIOT BCIIOMOTATeNIbHbIE IIa0JOHBI JeTajeit
nyTeM KONMUPOBAaHUA UX C uepTexka KoHCTpykiuu. [llaGnoHbl netanel BBIpE3aroT,
MIPOBEPSIIOT U YTOUHSAIOT HAKJIAIbIBAEMOCTb CPE30B M UX COMPSIHKEHHOCTD.

[IpoBepeHHble W HUCHpPABJICHHBIE IAOJIOHBI JeTaleld M3Jenus OOBOIAT Ha JIUCT
Oymaru, oOpMIIIOT KOHTYPBI JeTaleH, a TAKKe JMHUU BHITAYEK OCHOBHBIMU JIUHUSMH.
BcnomoratenpHbIMU  TUHUSAMH  O(QOPMIISIIOT TOJOKEHUE JMHUN TpyAHW, Taluu, Oenep,
neperuoa JankaHa, JOKTs, Kak oKa3aHo Ha puc. 17.5 u 17.6.



* "Jﬁq‘_
S w7 ) U +7
gl 3
Wagen YerdT
/ T
-
§ §
i i ;
(T4 §
Hansimo Bowolow Yalms
WERERGE TEAFGHRY rEamS w
P e T B g
(ravanailion) 184 Lor -0 164-02200]
764- 97700 I o
TG M il
Ko+
@Mﬂ S
Limoro %
=2

Puc. 17.5. PaGouue yeprexu jiekan 6a30BbIX KOHCTPYKLIUN
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Puc. 17.6. PaGoune depTexu ekan 6a30BbIX KOHCTPYKITHI



Jlexana 0a30BbIX KOHCTPYKLMH JUIsi yaoOCTBa IOJIb30BaHUS pa3padaThiBatoT 0€3
NPUITYCKOB HA IIBBI U Ha yTOYHEHHE AeTaied. Ha Bcex meTansix MOJKHBI OBITh MOKa3aHbI
HaIpaBJICHUS JIOJIEBBIX HUTEHW (HUTEW OCHOBBI), JIMHUM CEPEJIMHBI JCTaJeH, a TakKe JIMHUU
Tpyau, Tanuu, 0eiep U KOHTPOJIbHbBIC 3HAKH.

Ha onHoi1 U3 KpYIHBIX OCHOBHBIX JIeTallel MOMEIIAIOT MepeueHb (CrenuduKalmio)
C HyMEpalKel BCeX JEeTANIEH, BXOIAINX B JaHHBIA KOMIUIEKT. Ha Bcex aeTansx KOMILIEKTa
JIeKaJl TIOMEMIAIOT CJIEAYIOIINE HAJMKWCH: HAUMEHOBaHUE M3JIETUsl, HAUMEHOBAHHE JIETalH,
pasmep uznenusi, Homep Texuuueckoro onucanus (TO).

Jlns  ynoOCTBa KOPPEKTUPOBAHUS KOHCTPYKIIMM C YYE€TOM OCOOEHHOCTEH
TEJOCTIOKEHHUS 3aKa3uhKka Ha paboyuX JieKalax TOJKHBI ObITh YKa3aHbl MECTa U3MEpEeHH
OCHOBHBIX YYaCTKOB KOHCTPYKIIMM W HUX pacueTHble (opmynsl. Hmke mnepednciieHsl
OCHOBHBIE KOHCTPYKTHBHBIE YYacCTKH, KOTOPbIE MOTYT KOPPEKTHUPOBAThCS B TIpoOliecCe
HAMEJIKH, ¥ JAHBI UX PacyeThl B 0011IEM BUJIE:

Ha cnunke

Jnvna u3nenus: Hu+npubapka

JIMHA CTIMHKH 10 JIMHUW TaJIuH: e +pubdaBka

YpoBeHb MTyOHHBI TPOUMBI: Brnp3+mnpubaBka

[upuHa ropJ0BUHBL: Cu/3+npubaBka

JInmuHa miedeBoro cpesa: [[Im+mpubaBka+pacTBOPBLITAYKU+TIOCAIKA

Paccrossane OT cepeauHBl CIMHKKA Ha
Bk, +npubapka
JIMHUY TAJIMU JI0 KOHIIA TUIEYEBOTO cpe3a:

[IIuprHa CIUHKY: [Hc+npubaBka
[[Iupuna uzgenus noj MporuMoi: CrytnpubaBka
[[lupuna w3genuss 1O JIMHUUA Taluu

Cr+npubaBka
(B mpUTa’I€HHOM CUIIYyd3TE):
HlupuHa u3aenus mo JMHUM Oenep: Co6+mpubaBka.

Ha mojiouke

JlnuHa monouku (mepena) A0 JIMHUHU
J o +pubaBka
TaJuu:

ITonoxeHne KOHIIA BEPXHEHN BBITAYKU: Bry, u Lir+mpu6aBka

2(Cry—Cr})x(0-2,0) (B 3aBHCHMMOCTH OT
PacTBop BepxHeil BHITAUKI: pacroyio)KeHUss  BBITAYKA W (OPMBI
U3 JICTIUS yKa3bIBaCTCS BEJIUYHHA,

3aJI0’K€HHAs B KOHCTPYKIIUIO)

[Mupuna monouku (mepema) B y3koM | llIr+mpubabka




MCECTC!

upuHa mnonouku (mepena) Mo JIMHUU
rpyau:
Ha nonouke (nepezne) pekoMeHAyeTcsl yKa3blBaTh 10 JIMHUU FPYAHN Ha Y4acTKE IPOHUMBI

r+(Cry—Cr))+npubaBxa.

BEIMYMHY 00XBaTa Iieya.

Ha pykase
[Iupuna pykaBa noa npomuMoi: On+npubapka
JlnuHa pykaBa: Hp-+mpubaska.

[Tpumep odopmieHus jaexan 6a30Bol KOHCTPYKIMH JaH Ha puc. 17.5 u 17.6. s
ynoOcTBa pabOThI 3aKPOMIIIMKOB Ha JIeKaJlaX >KeIaTelbHO YKa3bIBaTh YMCIOBOE BHIPAKECHHE
pacueTHbIX (OpMyI.

Yka3aHus K COCTABJICHUIO 0TUYETAIO NPaAaKTHYeCKoi padore 17.2.
OTyeT AOIKEH CONEPKATD:
1. Kpatkyro XapakTepuUCTHUKY JeKald ©0a30BbIX KOHCTPYKIMH, HCIONB3YEeMBIX TMIPH
WHIWMBUIYaIbHOM TIPOU3BOJICTBE OJCHKIBI.
2. Paboune uepTexu Jiekan 0a30BOM KOHCTPYKITHH.
3. BeiBo1BI.

KoHTpoJibHBbIEe BONPOCHIJIA NPAKTHYeCKOH padoTsl 17.2.

1. Uto HazpIBaeTcs pabovyrM 4epTEKOM JIeKall JeTalleil OJIex bl ?
2. KakoBbI OCHOBHBIE ITAIbl Pa3pabOTKH paboUnX YePTEKEH JIeKall MBEHHBIX U3eIHii?
3. aiite onpenenenre 0a30BOM KOHCTPYKIIUH.
4.B uyem 3aKkimouaroTcs OCOOEGHHOCTH rpaduueckoro odopmieHus JeKan 0a30BbIX
KOHCTPYKIUM OJ€XKIbI, UCTIONB3YEMBIX MPU U3TOTOBICHUN WHIUBUIYATbHBIX 3aKa30B?

IMPUJIO’KEHHUE A



Tabmuua I1. 1

AOCONIOTHBIE BETMYMHBI U3MEPEHHI THITOBBIX (UTYp KEHIIUH 1-ii MOIHOTHOM rpymsl (00XBaT
rpyau 88—104 cm)

Pa3zHocth
Bennunna nusmepeHuit M3MEPEHUI
TUTIOBOH (DUTYPBI, CM MEXKIy CMEKHBIMU
'YcioBHoe  |PocT pasMepaMu, cM
HanmeHoBaHue n3MepeHus [00o3HaueHue|purypsl,
M3MepeHus  |cM 88 [92 |96 |100 [104 o
o
c obxBaTtoM Oenep, cM 00xBaTy bocty
92 |96 [100 [104 [108 [P*
1 2 3 4 15| 61]17]S8 9 10
Poct P - | - |146| - | —
152|152 | 152 | 152 | 152
158|158 | 158 | 158 | 158 0 6,0
164 | 164 | 164 | 164 | 164
170|170 | 170|170 | 170
[Toryo6xBar 1ieu Cur 146 - - 118,0| — -
152 17,3(17,7]18,1{18,5|18,9
158 17,4(17,8/18,2|18,6(19,0 04 1,0
164 |17,5/17,9]18,3/18,7|19,1
170 17,6(18,0/18,4|18,8|19,2




[Ipomomxenne tadm. I1. 1

1 2 3 4 B 6 [/ B |9 10

[TomyoOxBat rpyau mepBbIi Cr 146 - | - (451 - | -
152 |42,3|43,8|45,3|46,3|48,3
158 |42,5|44,01455/47,0/485| 1525 | 0,2
164 |42,7|44,2|45,7|47,2|48,7
170 |42,9\44,4|45,9|47,4|48,9

[ToryoOxBar rpyau BTOpoi Cry 146-170 |46,2|48,2|50,2|52,2 54,2 2,0 0
[Toryo6xBar rpyau TpeTuii Cry 146-170 |44,0]46,0|48,0|50,0(52,0 2,0 0
[TonyoOxBar Tanmun Cr 146 - | - 1388] — | -

152 34,0136,1|38,2|40,3(42,4

158 33,4|35,5|37,6|39,7(41,8 2,1 -0,6

164 32,8|34,9/37,0139,1|41,2
170 |32,2|34,3|36,4|38,5(40,6

[Tosryob6xBat Gexnep Co 146-170 |46,0/48,0/50,0/52,0(54,0f 2,0 0
lupwuna rpyan Hlr 146 - |166] - | —

152 116,0|16,4|/16,8|17,2|17,6
158 |16,2|16,6/17,0/17,4(17,8 04 0,2




[Ipomomxenue tadm. I1. 1

1 2 3 4 b 16 [+ B P 10

164 |16,4/16,8/17,2|17,6|/18,0
170 |16,6|17,0/17,4|17,8|18,2

PaccTosHue OT IMHUH Hrcll 146 - - 1394 - | —
TaJIMH C3a]IU 0 BBICIICH 152 |40,4|40,5|40,6|40,7|40,8
TOYKH HPOCKTUPYCMO- 158 (41,6|41,7(41,8|41,9|42,0 0,1 12

T'O IJICYCBOI'O IIBa Y

OCHOBAHUS IEH 164 142,8|42,9|43,0|43,1|43,2

170 44,0|44,1|44,2|44,3|44,4

PaccrosiHue ot BeICIIEH Jlrmy, 146 — — 41,7 — —

TOYKH IIPOEKTUPYEMOTO 152 (41,5|42,1(42,7|43,3/43,9 0,6 1,0
IUICYCBOTO IIBA Y 158 42,5143,1|43,7|44,3|44,9

OCHOBAHMA IIIEN 10 JINHUA 164 |435|44.1144.7!453|459

AT cTiepei 170  |44,5|45,1|45,7|46,3|46,9

Bricora rpynu Bry, 146-170 |25,4|26,2|27,0|27,828,6 0,8 0
PaccrostHuE OT BEICIIEH Brp3y 146 - — 1199 — —

TOYKH MIPOEKTUPYEMOTO 152 19,8(20,1(20,4(20,7|21,0 0,3 0,5
IICYCBOTO IIBA Y 158 20,3120,6/20,9|21,2|21,5

OCHOBAHUS IICH JI0 YPOBHS

3aJHUX TTOAMBIIICYHBIX 164 [20,8|21,1|21,4|21,7|22,0

BIAIUH

170 121,3/21,6(21,9|22,2|22,5




[Tponomxkenwne tadm. I1. 1

1 2 3 4 b 6 [ B |9 10

BrIcoTa uieya xocas Bk, 146 - — 140,6| — -

152 140,9(41,2(41,5/41,8|42,1
158 |41,8(42,1(42,4|42,7|43,0
164 |42,7|43,0143,3(43,6(43,9 0,3 0,9
170 |43,6|43,9|44,2|44,5|44,8

[[InpuHa criMHbBI lc 146-170 |17,2|17,7(18,2|18,7|19,2 0,5 0

[upuna naedyeBoro ckara M 146 - | - 12,7 - | —
152 |12,7|12,8(12,9/13,0{13,1
158 |12,9|13,0/13,1|13,2|13,3| O, 0,2
164 |13,1|13,2|13,3|13,4|13,5
170 |13,3|13,4|13,5/13,6(13,7

JiHa pykd 10 JTMHUH Hp3an 146 - | = 1499 - | -
00XxBara 3aIsCThsA 152 51,4|51,6/51,852,0(52,2
158 |53,3|53,5|53,7|53,9|54,1
164 |55,2|55,4|55,6(55,8(56,0, 0,2 1,9
170 |57,1|57,3|57,5|57,7|57,9

O0xBar mieva On 146 - - 130,3| — —
152 27,3128,7/30,1/31,5(32,9 1,4 -0,2




Oxonuanue Taon. I1. 1

1 2 3 4 B |6 7 18 |9 10

158 |27,1|28,5/29,9|31,3|32,7
164 [26,9|28,3|29,7(31,1|32,5
170 |26,7|28,1|29,5/30,9|32,3

O0XxBar 3asAcThs O3san 146 - - 116,0| — -
152 15,5|15,8/16,1|16,4|16,7
158 15,6|15,9|16,2|16,5|16,8 0,3 0,1
164 |15,7/16,0/16,3|16,6/16,9
170 |15,8(16,1|16,4|16,7|17,0

Paccrosinue oT TUHHH Jc6 146 - - 1929| - -
TaJIMH JI0 110JIa COOKY 152 96,8/97,0/97,2|197,4|97,6 0,2 43
158 |101,1/101,31101,5(101,7101,9
164 |105,4105,6/105,8(106,0106,2
170 109,7\109,9110,1/110,31110,5

PaccTosgHue oT IMHUH Hecn 146 - - 191,6| - -
TaJIAH JI0 T10JIa CIIEPeTN 152 95,1195,4|95,7|96,0/96,3
158 ]99,2/99,5|/99,8100,1100,4 0,3 41
164 [103,3103,6103,9(104,21104,5
170 [107,4(107,7/108,0[108,3/108,6

Taomuma I1. 2



AOGCOIOTHBIE BETUYMHBI H3MEPEHUN TUIOBBIX (PUTYP JKEHIUH 2-i TTOTHOTHOM rpynmsl (00XBaT
rpyau 88—104 cm)

PasHocTh
BennunHa u3MepeHui M3MEPEHUM MEXIY

TUIIOBOM (pUTYpBI, CM CMEKHBIMU
YcnoBHoe  |Poct pazMepamu, cM

HanmenoBanue uzmepenus jo0o3HaueHue{pUrypsl,

M3MepeHns M 88 192 [96 |100 |104
18(0)

c oOxBaToMm Oenep, cM 00xBaTy
96 [100 [104 [108 [112 [PY*"

1 2 3 4 5 6 |7 B |9 10

Pocr P 146 146|146 | — | —
152 1152|152 | 152 | 152 0 6,0
158 | 158 | 158 | 158 | 158
164 | 164 | 164 | 164 | 164
170170 170|170 | 170
- | — |176|176 176

o
[pocTy

[ToryoOxBar mien Cm 146 17,4117,8|18,2| — | —
152 17,5(/17,9|18,3|18,7|19,1| 0,4 0,1
158 17,6/18,0/18,4/18,8/19,2
164 17,7/18,1/18,5/18,9(19,3

[Ipomomxenue tadm. I1. 2



170 |17,8/18,2(18,6/19,0/19,4
176 - | — |18,7{19,1|19,5

[Tomyo6xBat rpyau nepBblit Cry 146 42,3143,8|45,3| — -
152 425144,0|455|47,0(485| 15 0,2
158 42,7144,2 45,747,248, 7
164 42,9\44,4|45,9|47,4|48,9
170 43,1/44,6|46,1|47,6 49,1

176 - | — |46,3|47,8]49,3
[Toryo6xBar rpyau BTOpoi Cry, 146-176 |46,4|48,4150,4|52,4|54,4) 2,0 0
[Toryo6xBar rpyau TpeTHii Cry 146-176 |44,0146,0(48,0/50,0/52,0 2,0 0
[ToryoOxBat Tanuu Cr 146 35,6|37,7/39,8

152 |35,0(37,1(39,2/41,3|43,4
158 |34,4/36,5(38,6/40,7|42,8| 21 -0,6
164 |33,8|35,9(38,0/40,1 (42,2
170 |33,2|35,3|37,4/39,5|41,6
176 - | — 136,8/38,9|41,0

[ToryoOxBar Genep Co 146-176 |48,0/50,0(52,0/54,0/56,0/ 2,0 0

[Ipomomxenue tadm. I1. 2



Hlupuna rpyau Ulr 146 |159|16,3|16,7| — | —
152 [16,1|16,5|16,9|17,3 (17,7
158 [16,3|16,7|17,1|17,5(17,9| 04 0,2
164 |16,5/16,9(17,3|17,7|18,1
170 |16,7|17,1|17,5|17,9|18,3
176 - | — |17,7(18,1|18,5

Paccrosinue ot nunuu tanuu | Jlrcll 146 39,1139,2|39,3| — -
€334 10 BBICUIEH TOUYKHU 152 [40,3|40,4|40,5|40,6|40,7

MPOCKTHPYCMOTO HIICHCBOTO 158 |415|416|41,7]41.8/41.9] 01 12

IIBa Y OCHOBAHHMS IIIEH
164 42,7|42,8|42,9|43,0|43,1
170 43,9|44,0|44,1|44,2|44,3

176 - — 145,3|45,4|45,5
Paccrosnue ot BuICIIEH Jm, 146 40,2140,8|41,4| - -
TOYKH IIPOCKTUPYEMOTO 152 (41,2|141,8|42,4|43,0|43,6
IUICYCBOIO 11Ba y OCHOBAaHUA 158 (42,2|142,8143,4|44,0|44,6| 0,6 1,0

i€ a0 JUHUHU TaJInu

crepeu 164 143,2\43,8|44,4145,0/45,6

170 |44,2|44,8|45,4|46,0|46,6
176 - | — 146,4|47,0|47,6

[Tponomxkenne tadm. I1. 2



1 2 3 4 b 16 [+ B P 10

BricoTa rpynu Bry, 146-176 |25,4|26,2(27,0/27,8/28,6| 0,8 0
Paccrostaue ot BeICIIEH Brp3y 146 19,4119,7|20,0| — -

TOYKHU NPOEKTUPYEMOTO 152 19,9|120,2|120,5/20,8|21,1

IJICYEBOTO I1IBA Y OCHOBAHHS 158 20,4|20,7(21,0(21,3|21,6

men 10 YpOBHA 3alHUX YIJIOB
O IMBIIICHHEIX BIAH 164 |209|212(215(21,8(221| 03 | 05
170 |21,4|21,7|22,0|22,3|22,6

176 - | - 1225|228|231

BricoTa 1uieya xocas Bk, 146 39,9140,2|40,5| — —
152 140,8(41,1|41,4\41,7|42,0
158 41,7|42,0142,3|42,6|429| 0,3 0,9
164 142,6|42,9|43,2|43,5/43,8
170 143,5|43,8|44,1|44,4\44,7

176 - — 145,0|45,3|45,6
[[InpuHa criMHbBI lc 146-176 |17,3/17,8(18,3/18,819,3| 0,5 0
[[InpuHa Mae4eBoro ckara I 146 125|112,6 (12,7

152 |12,7|12,8|12,9|13,0|13,1
158 129|13,0(13,1|13,2|13,3] 0,1 0,2

[Tponomxkenne tadm. I1. 2



1 2 4 5 6 7 3 10
164 13,1113,2|13,3|13,4(13,5
170 13,3113,4|13,5/13,6 (13,7
176 - | - [13,7/13,8|139
JlHa pyKd 10 TUHUT Hp3amn 146 495|49,7|499| — -
00XBaTa 3aIsACThs 152 |51,4|51,6/51,8(52,0(52,2
158 53,3/53,5/53,7|53,9|54,1
164 |55,2|55,4|55,6(55,8(56,0] 0,2 1,9
170 57,1/57,3|57,5|57,7|57,9
176 - | — |59,4/59,6|59,8
O0xBar 1ieya On 146 28,1129,5/30,9| — -
152 27,9129,3/30,7|32,1|33,5
158 27,7129,1130,5/31,9|333| 14 -0,2
164 |27,5/28,9(30,3/31,7|33,1
170 27,3128,7/30,1/31,5|32,9
176 - | = 129,9/31,3|32,7
O0xBar 3a1AcThs O3an 146 15,6(15,9/16,2| — -
152 15,7116,0/16,3|16,6 (16,9
158 15,8/16,1/16,4(16,7|17,0| 0,3 0,1




Oxonuanue Tadmn. I1. 2

1 2 3 4 B |6 7 8 19 10

164 |159|16,2|16,5/16,8(17,1
170 |16,0(16,3|16,6|16,9|17,2

176 - - 116,7/17,0(17,3
Paccrositnue ot nunuu Tanmuu | J[cO 146 92,8/93,0(932| — -
10 T10J1a COOKY 152 97,1197,3|/97,5|97,7|97,9

158 |101,4(101,6101,8102,0102,2 0,2 4,3
164 |105,7105,9/106,1106,3(106,5
170 |110,0110,2110,4110,6/110,8

176 — |114,7114,9115,1
Paccrosguue oT 1TMHAM TaINH Hcn 146 91,3|191,6(919| — -
JI0 TI0JIa CIepeIn 152 95,4195,7196,0|96,3 | 96,6

158 ]99,5(99,8|100,1100,4(100,7 0,3 4,1
164 |103,6(103,9(104,2104,5104,8
170 |107,7)108,01108,3108,6/108,9
176 - | - [112,4112,7113,0




Tabmuua I1. 3

AOCOIOTHBIC BEJTMYMHBI U3MEPEHUIT THIIOBBIX (DUTYp JKEHIHMH 2-# TOJHOTHOW rpymibl (00XBat
rpynu 108-120 cm)

Pa3HocTh
BennunHa U3MEPEHU  [U3MEPEHUN MEXIY
TUIIOBOM (DUTYpPBL, CM  [CMEXHBIMU

YcnosHoe  [Poct pazMepamu, cM
HanmenoBanue uzmepenust  lo6o3nauenuelpurypsl,
u3MepeHus  |cm 108 |112 [116 120
10 o
c obxBaTroM Oenep, cM  |oOXBaTy
py pocTy
116 |120 (124 |128
1 2 3 4 |5 6 U 8 9
Poct P 152 | - — -
158|158 | 158 | 158 0 6,0

164 | 164 | 164 | 164
170 170| 170 | 170

[TomryoOxBar 1ieu Cur 152 19,3 — - -
158 19,4/19,8| 20,2 | 20,6 0,4 0,1
164 19,5(19,9| 20,3 | 20,7
170 19,6(/20,0| 20,4 | 20,8

[TosryoGxBat rpyau nepBblii Cr 152|499 - —
158 |50,1|51,5| 52,9 | 54,3 1,4 0,2




[Tponomxkenne tadm. I1. 3

1 2 3 4 B |6 U 8 9

164 |50,3|51,7| 53,1 | 54,5
170 |50,5|51,9| 53,3 | 54,7

[Toryo6xBat rpyau BTOpoun Cry 152-170 |56,2|58,2| 60,2 | 62,2 2,0 0
[Toryo6xBar rpyau TpeTuii Cryi 152-170 |54,0/56,0| 58,0 | 60,0 2,0 0
[TomyoOxBar Tanuun Cr 152 |45,8

158 |45,2|47,6| 50,0 | 52,4 24 -0,6
164 |44,6|47,0| 494 | 51,8
170 |44,0|46,4| 48,8 | 51,2

IToyo6xBar 6enep Co 152-170 |58,0|60,0| 62,0 | 64,0 2,0 0

[Hupuna rpyau HlIr 152 18,1 — — —
158 18,3(18,7| 19,1 | 19,5 0,4 0,2
164 18,5(18,9| 19,3 | 19,7
170 18,7(19,1| 195 | 19,9

Paccrosinue oT TMHUM Tamun Hrcll 152 |40,9| - — —
C3a/I1 [0 BEICIICH TOYKH 158 (42,1|42,2| 42,3 | 42,4 0,1 1,2
MPOEKTUPYEMOTO TIIIEYEBOTO 164 433|434 435 | 436

Ba y OCHOBAaHMU: ICU




[ponomxkenne Tadm. I1. 3

1 2 3 4 5 |6 / 8 9

170 |44,5|44,6| 44,7 | 44,8

Paccrosnune ot BrICIIEH TOUKH Jrm, 152 441 — - -

MIPOCKTUPYEMOTO TIJICYCBOTO 158 45,1(45,8| 46,5 | 47,2 0,7 1,0
[IBa Y OCHOBAHUA IIEU 0 164 46,1|46,8| 47,5 | 48,2

JINHHUM TaJIMU CIiepean 170 47,1147,8| 48,5 | 49,2

Bricora rpynu Bry 152-170 |29,6|30,6| 31,6 | 32,6 1,0 0
PaccrosiHue ot BEICIIEH TOYKHU Brp3y 152 214 — — —

MPOEKTUPYEMOTO TNIEYEBOTO 158 219(222| 225 | 22,8

[IBa y OCHOBaHMs 1ICH 10 164 22,4(22,7| 23,0 | 23,3 0,3 0,5
YPOBHA 3a/IHAX YTJIOB 170 229(23,2| 235 | 23,8

IIOAMBIIICYHBIX BIIaAWH

Bricora mieua xocas Bk, 152 42,3 —
158 43,2(43,5| 43,8 | 44,1 0,3 0,9
164 |44,1|44,4| 44,7 | 45,0
170 45,0(45,3| 45,6 | 45,9

[[upuna ciuHbI IIc 152-170 |19,6(20,1| 20,6 | 21,1 0,5 0




[ponomxkenne Tadm. I1. 3

1 2 3 4 |5 |6 7 8 9

[[InpuHa nae4eBoro ckara I 152 13,1 — - -
158 13,3113,4| 13,5 | 13,6 0,1 0,2
164 13,5/13,6| 13,7 | 13,8
170 13,7113,8| 13,9 | 14,0

JnuHa pyku 10 JTMHUH Hp3an 152 |525| — - —
00XBaTa 3amACThs 158 |54,4|545| 546|547 | 01 1,9
164 |56,3|56,4| 56,5 | 56,6
170 |58,2|58,3| 58,4 | 58,5

OOxBart mieda On 152 346 — - _
158 [34,4/355| 36,6 | 37,7 11 -0,2
164 [34,2|353| 36,4 | 375
170 (34,0/351| 36,2 | 37,3

O06xBaT 3a1s1CThs O3zan 152 17,1 - - -
158 17,21175| 17,8 | 18,1 0,3 0,1
164 17,3|17,6| 17,9 | 18,2
170 17,4\17,7| 18,0 | 18,3




[ponomxkenne Tadm. I1. 3

1 2 3 4 5 6 7 3 9
PaccrostHye oT JIMHUH TAITHHA Jco 152 98,0 — - -
JI0 T10J1a COOKY 158 |102,3(102,4| 102,5|102,6 0,1 4,3

164 106,6(106,7| 106,8 | 106,9
170 110,9111,0 111,1|111,2

PaccrosiHue oT TUHUM TAJIHMH Hem 152 96,7| — - -
710 10J1a cuepeu 158 ]100,8101,0/101,2|101,4 0,2 4,1
164 [104,9105,1] 105,3|105,5
170  [109,0109,2 109,4|109,6




Taomnuua I1. 4

AOCONIOTHBIE BETMYMHBI U3MEPEHHUN THITOBBIX (PUTYp KEHIIUH 2-ii MOJHOTHOM Tpymisl (00XBaT
rpyau 124-136 cm)

PasHocTh
Benuunna u3mMepeHuilt  [U3MEepeHUN MEXIy
TUTIOBOU (DUTYPBI, CM  [CMEXKHBIMU
yCHOBHoe POCT pazMepamMu, CM
HanmMenoBanue usmepenusi  [0603HaueHUE|QUTYPHI,
u3MepeHus |cMm 124 1128 |132 |135 o
10
c oOxBarom Oenep, cM 1(36XBzTy hocty
132 136 [140 Jrasa [PV
1 2 3 4 5 6 7 3 9
Poct P 158 | 158 | 158 | 158 0 6,0
164|164 | 164 | 164
[ToryoOxBar mien Cir 158 20,8121,2| 21,6 | 22,0 0,4 0,1
164 209(21,3| 21,7 | 22,1
[ToryoOxBat rpyau nepBblii Cr 158 55,7|57,1| 58,5 | 59,9 14 0,2
164 55,9157,3| 58,7 | 60,1
[Tomryo6xBar rpyau BTOpoi Cry 158-164 |64,0|66,0| 68,0 | 70,0 2,0 0
[ToryoOXBar rpyau TpeTHA Cryy 158-164 |62,0|64,0| 66,0 | 68,0 2,0 0




[ponomxkenue Tada. I1. 4

1 2 3 4 5 6 7 8 9

[TomyobxBat Tanmuu Cr 158 55,0157,7| 60,4 | 63,1 2,7 -0,6
164 54,4157,1| 59,8 | 62,5

[TomyobxBat Oenep Co 158-164 |66,0(68,0( 70,0 | 72,0 2,0 0

[[Inpuna rpyau HlIr 158 19,8/20,2| 20,6 | 21,0 0,4 0,2

164 |20,0|/20,4| 20,8 | 21.2

PaccrositHue oT JIMHUH TaIUHA Hrcll 158 428(429| 43,0 | 43,1 0,1 1,2

C3a1 10 BBICIIEH TOYKH 164 |44,044,1| 44,2 | 44,3
IPOEKTUPYEMOTO IJICYEBOTO
Ba y OCHOBAaHMU: ICHU

Paccrosnue oT BhICIIEH TOUKH Jm, 158 47,6|48,3| 49,0 | 49,7 0,7 1,0
TIPOCKTH- 164 |48,6(49,3| 50,0 | 50,7
PYEMOTO TUICYEBOTO 1IBA Y
OCHOBAHMS IIEH 0 JINHUN
TaJMH CIIePeIn

BeicoTa rpynu Bry, 158-164 (33,4|34,4| 354 | 36,4 1,0 0
PaccrostHUE OT BEICIIIEI TOUKHU Bnp3y 158 23,1235 239 | 24,3 04 0,5
MPOEKTUPYEMOTO TIIIEYEBOTO 164 23,6/24,0| 24,4 | 24,8

IIBa Y OCHOBAHUS IlIE€U 0
YPOBHS 3aJHUX YIJIOB
HOIMBIIIEYHBIX BIIAJNH




Oxonuanue taomn. I1. 4

1 2 3 4 B |6 U 8 9

BricoTa uieya xocas Bk, 158 44.4144,7| 45,0 | 45,3 0,3 0,9
164 453145,6 | 45,9 | 46,2

[[Inpuna criuHbBI lc 158-164 |21,5|22,0| 22,5 | 23,0 0,5 0

[[InpuHa nae4eBoro ckara I 158 13,6(13,7| 13,8 | 13,9 0,1 0,2
164 13,8(13,9| 14,0 | 141

JnvHa pyky 10 TUHUH Jp3an 158 549|55,0| 55,1 | 55,2 0,1 19
0o0XxBara 3aIsICThs 164 56,8|56,9| 57,0 | 57,1
O0xBar mieva On 158 38,4|39,2| 40,0 | 40,8 0,8 -0,2

164 |38,2(39,0| 39,8 | 40,6

O0xBaT 3aIsCThs Ozan 158 18,2118,5| 18,8 | 19,1 0,3 0,1
164 18,3(/18,6| 18,9 | 19,2

PaccrositHue oT JIMHUH TaIHHA Jco 158 |102,6/102,6| 102,6 | 102,6 0 4.3
JI0 TI0J1a COOKY 164 |106,9106,9 106,9 |106,9
PaccrostHUE OT JIMHUH TaTUHA Jcn 158 |101,4(101,4/ 101,4|101,4 0 41

JI0 TI0J1a CIIEPEeIH 164  |105,5105,5 105,5|105,5




Tabmuua I1. 5

AOCONIOTHBIE BETMYMHBI U3MEPEHHI THUITOBBIX (PUTYp KEHIIUH 3-ii MOJHOTHOM TpymIsl (00XBaT
rpyau 88—104 cm)

PasHocTh
BennunHa u3MepeHuit M3MEPEHUM MEXIY
TUIIOBOM (pUTYpBI, CM CMEKHBIMU
YcnoBHoe  |Poct asMepaMHu, CM
HanmenoBanue uzmepenus jo0o3HaueHue{pUrypsl, 58 o2 los oo [oa
M3MepeHus: [cm o
o
c obxBaToM Oenep, cM 00XxBary
oy pocTy
100 [104 [108 [112 [116 [P*
1 2 3 4 B 6 [ B |9 10
Poct P 146 — | — | — | —
152 1152|152 | 152 | 152 0 6,0

158 | 158 | 158 | 158 | 158
164 | 164 | 164 | 164 | 164

[Toryo6xBar 1ieu Cw 146 176 — — — —
152 17,7|118,1|18,5/18,9(19,3 0,4 0,1
158 17,8|18,2|18,6{19,0/19,4
164 17,9/18,3|18,7(19,1|19,5

[TosyoGxBat rpyau nepBblid Cry 146 (425 - | — | — | -
152 |42,7|44,2\45,7|47,2|48,7| 1,5 0,2




[ponomxkenne Tadmn. I1. 5

1 2 3 4 B 16 |7 B |9 10

158 42,9|44,4|45,9|47,4|48,9
164 |43,1|44,6|46,1|47,6|49,1

[Toryo6xBat rpyau BTOpon Cry, 146-164 | 46,6|48,6 50,6 | 52,6 |54,6 2,0 0
[ToryoOXBar rpyau TpeTHid Coy 146-164 | 44,0(46,0|48,0/50,0 (52,0 2,0 0
[ToryoOxBat Tanuu Cr 146 36,6 -

152 |36,0(38,1|40,2|42,3|44,4
158 [35,4|37,5|39,6(41,7|43,8| 21 -0,6
164 |34,8|36,9|39,0|41,1 43,2

[Toryo6xBar Genep Co 146-164 |50,0(52,0|54,0|56,0 58,0 2,0 0

[upuna rpyau Mr 146 160 - | — | — | -
152 |16,2|16,6|17,0/17,4|17,8
158 |16,4/16,8|17,2|/17,6/180| 04 0,2
164 |16,6(17,0/17,4|17,8|18,2

Paccrosnue ot nuaum tamuu | Jrcll 146 390 — | — | — | —
C3a/I1 710 BBICIICH TOUKH 152  |40,2|40,3|40,4|40,5|40,6

MPOEKTUPYEMOTO IJICYEBOTO
158 |41,4|41,5|41,6|41,7|41,8) 01 1,2

mBa y OCHOBaHUs ICU




[Tponomxkenne tadmn. I1. 5

1 2 3 4 B 16 7 B 9 10

164 |42,6|42,7|42,8|42,9|43,0

Paccrosiane oT BICIIER Jlrmmy, 146 399 — - - -

TOYKH IIPO- 152 40,9(41,5|42,1(42,7|43,3

CKTUPYCMOTr0 IIJICYCBOIO I11Ba 158 41,9(42,5|43,1(43,7|44,3 0,6 1,0
y OCHO-

BaHUS [IEH 10 JTMHUN TaJIUH 164 |42,9|43,5(44,1|44,7 45,3

criepeau

Bricora rpynu Bry, 146-164 |25,4|26,2|27,0|27,8|28,6 0,8 0

Paccrosinue oT BbeICHIEH

Brp3y 146 195| - — _ _
TOYKH

TPOCKTHPYCEMOTO ILICUCBOTO 152 |200(203/20,6(20,9/21.2| 03 0,5

mBa y
OCHOBAHILL HEH A0 YPOBIHA 158 |20,5/20,8(21,1|21,4|21,7
3aIHAX ’ ’ ’ ’ ’
YIIOB HOAMBILIEHHAIX 164 |21,0/21,3]21,6(21.9(222
BIIaINH

BrIcoTa miieua kocas Bok;, 146 398 — — — —

152 140,7|41,0(41,3|41,6/419| 03 09
158 141,6|41,9(42,2|42,5|42,8
164 |42,5|42,8|43,1|43,4|43,7

[[upuHa CIIUHBI ¢ 146-164 |17,4117,9(18,4(18,9/19,4 0,5 0




[ponomxkenne Tadmn. I1. 5

1 2 3 4 B 6 7 B P9 10

[[IupuHa nueyeBoro ckara I 146 125 — - - -
152 12,7(12,8|112,9/13,0/13,1 0,1 0,2
158 12,9(13,0/13,1]13,2|13,3
164 13,1113,2|13,3/13,4(13,5

i[g;;i :yKI/I 710 JTUHUHT Tpsan v |ags| _ R

3aISCThs 152 |51,4|51,6/51,8|52,0/52,2| 0,2 1,9
158 |53,3|53,5|53,7|53,9|54,1
164 |55,2|55,4|55,6(55,8|56,0

O0xBar mieva On 146 28,7 — - -
152 28,5(29,931,3132,7|34,1 14 -0,2
158 28,3|29,7131,1|132,5|33,9
164 28,1129,5|30,9|32,3|33,7

O0XxBaT 3aIsCThs Ozan 146 15,8 — - - -
152 15,9(16,2|16,5/16,8|17,1 0,3 0,1
158 16,0(16,3|16,6|16,9|17,2
164 16,1|16,4|16,7|17,0(17,3




Oxonuanue Taon. I1. 5

1 2 3 4 5 6 7 8 9 10
Paccrosnue oT JMHUM TaINU J1cb 146 93,1 - — - -
710 Tojia cOoky 152 97,4/97,6|97,8(98,0|98,2 0,2 4,3

158 |101,7101,9102,11102,3(102,5
164 |106,0(106,2/106,4106,6(106,8

PaccrostHue oT JIMHUH TAITUHA Jem 146 916 — - - -
710 TI0J1a ciepeaun 152 95,7195,0|96,3|96,6 | 96,9 0,3 4,1
158 99,8 100,1{100,4100,7]101,0
164 |103,9104,21104,5104,8(105,1




Tabnuua I1. 6

AOCONIOTHBIE BETMYMHBI U3MEPEHHUN THITOBBIX (PUTYp KEHIIUH 3-ii MOJHOTHOM Tpymisl (00XBaT
rpyau 108-120 cm)

PasHocTh
Benuunna u3mMepeHuilt  [U3MEepeHUN MEXIy
TUTIOBOU (DUTYPBI, CM  [CMEXKHBIMU
yCHOBHoe POCT pazMepamMu, CM
HanmMenoBanue usmepenusi  [0603HaueHUE|QUTYPHI,
u3MepeHus |cMm 108 |112 116 |120 o
10
c oOxBarom Oenep, cM 1(36XBzTy hocty
120 |124 128 J1z2 [PY*
1 2 3 4 5 6 7 3 9
Poct P 158 | 158 | 158 | 158 0 6,0
164|164 | 164 | 164
[ToryoOxBar mien Cir 158 19,5(19,9| 20,3 | 20,7 0,4 0,1
164 19,6(20,0| 20,4 | 20,8
[ToryoOxBat rpyau nepBblii Cr 158 50,3|51,7| 53,1 | 54,5 14 0,2
164 50,5|51,9| 53,3 | 54,7
[Tomryo6xBar rpyau BTOpoi Cry 158-164 |56,4|58,4| 60,4 | 62,4 2,0 0
[ToryoOXBar rpyau TpeTHiA Cryy 158-164 |54,0|56,0| 58,0 | 60,0 2,0 0




[Iponomxkenue Tadm. I1. 6

1 2 3 4 5 6 7 8 9

[TomyobxBat Tanmuu Cr 158 459(48,3| 50,7 | 53,1 2,4 -0,6
164 45,3147,7| 50,1 | 52,5

[TomyobxBat Oenep Co 158-164 |60,0(62,0| 64,0 | 66,0 2,0 0

[Hupuna rpyau IlIr 158 18,4/18,8| 19,2 | 19,6 0,4 0,2
164 18,6/19,0| 194 | 19,8

Paccrosnue oT TMHUM TaIUU Jrcll 158 42,0(42,1| 42,2 | 42,3 0,1 1,2

C3aJI1 10 BEICIIIEN TOYKU 164 43,2143,3| 43,4 | 435

IMPOCKTUPYCMOTI'O IIJICYCBOI'O
Ba y OCHOBAaHMU: ICU

PaccrosiHue OT BEICILIEH TOUKHA Jm, 158 449(45,6| 46,3 | 47,0 0,7 1,0
MpOEK- 164 459(46,6| 47,3 | 48,0

TUPYEMOTO IIJICYECBOTO IIBA Y

OCHOBA-

HUA IIEU 10 JIMHUHU TaIun

criepenu

Bricora rpynu Bry 158-164 |29,6|30,6| 31,6 | 32,6 1,0 0
PaccrostHUE OT BEICIIIEI TOUKHU Bnp3y 158 22,0|22,3| 22,6 | 22,9 0,3 0,5
MPOEKTUPYEMOTO TIIIEYEBOTO 164 225(228| 23,1 | 234

mBa y OCHOBaHU: ICH 10
YPOBH: 3aIHUX YI'JIOB
INOAMBIINICYHBIX BIIaAWH




Oxonuanue taom. I1. 6

1 2 3 4 B |6 U 8 9

BricoTa uieya xocas Bk, 158 43,1143,4| 43,7 | 44,0 0,3 0,9
164 44.0144,3| 44,6 | 44,9

[[Inpuna criuHbBI lc 158-164 |19,7|20,2| 20,7 | 21,2 0,5 0

[[InpuHa nae4eBoro ckara I 158 13,3(13,4| 13,5 | 13,6 0,1 0,2
164 13,5(/13,6| 13,7 | 13,8

JnvHa pyky 10 TUHUH Jp3an 158 544\545| 54,6 | 54,7 0,1 19
0o0XxBara 3aIsICThs 164 56,3|56,4| 56,5 | 56,6
O0xBar mieva On 158 349|36,0| 37,1 | 38,2 1,1 -0,2

164 |34,7(358| 36,9 | 38,0

O0xBaT 3aIsCThs Ozan 158 17,4|17,7| 18,0 | 18,3 0,3 0,1
164 17,5|17,8| 18,1 | 18,4

PaccrositHue oT JIMHUH TaIHHA Jco 158 |102,6/102,7| 102,8|102,9 0,1 4.3
10 1osia COOKy 164 |106,9107,0 107,1|107,2
PaccrostHUE OT JIMHUH TaTUHA Jcn 158 |101,1101,3/ 101,5/101,7 0,2 41

JI0 TI0J1a CIIEPEeIH 164  |105,2105,4 105,6 | 105,8




Tabmnuua I1. 7

AOCONIOTHBIE BETMYMHBI U3MEPEHHUN THITOBBIX (PUTYp KEHIIUH 4-i1 MOJIHOTHOM Tpymsl (00XBaT

rpyau 88-104 cm)

PasHocTh
Bennunna usmepeHuit M3MEPEHUIN MEX Y
TUTIOBOW (DUTYPBI, CM CMEKHBIMH
'V ciioBHOE Poct [pazMepamMu, CM
HanmMenoBanue u3mepenus: [0603HaueHue|QUrypsl,
i3Mepenus  |cm 88 92 [96 100 [104 o
o
c oO0xBaToMm Oenep, cM :6XB;11Ty hocty
104 [108 [112 [116 [120 [P**
1 2 3 4 5 6 |7 I8 P9 10
Poct P 1521152 - | — | —
158|158 | 158 | 158 | 158 0 6,0
164|164 | 164 | 164 | 164
[Toryo6xBar 1ieu Cw 152 179/18,3|18,7| — —
158 |18,0/18,4|/18,8/19,2(19.6] 04 0,1
164 |18,1/18,5/18,9(19,3|19,7
[TosmyoGxBat rpyau nepBblid Cry 152 |429|44,4\459| — | -
158 |43,144,6|46,1(47,6|49,1 15 0,2
164 |43,3|44,8|46,3/47,8|49,3




[Ipomomxenue tadm. I1. 7

1 2 3 4 5 6 7 8 9 10
[ToryoOxBar rpyau BTOpoi Cry 152-164 | 46,8|48,8|50,8|52,8 54,8 2,0 0
[TomyoOxBat rpyau TpeTuit Cry 152-164 |44,0|46,0(48,0/50,0|52,0 2,0 0
[TomyobxBar Tanmuu Cr 152 37,0139,1(41,2 -

158 [36,4|38,5|40,6|42,7|44,8| 21 -0,6
164 |35,8/37,9|40,0(42,144,2

[Toryo6xBar Genep Co 152-164 |52,0/54,0|56,0|58,0 60,0 2,0 0

[Hupuna rpyau Hlr 152 16,3|16,7|17,1| — —
158 16,5/16,9|17,3|17,7|18,1 0,4 0,2
164 16,7(17,1|117,5/17,9|18,3

PaccrositHue oT JIMHUH TaIUHA Jrcll 152 40,1140,2|40,3| — —
C3a/IM 10 BBICIIEH TOUKH 158 [41,3|41,4|41,5|41,6|41,7| 01 1,2

MPOEKTUPYEMOTO TJICYEBOTO 164 |425|426|427]428l420

mBa y OCHOBaHUs ICU

Paccrosnue oT BrICIIEH Jlrmy, 152 40,6141,2141,8| — -

TOYKH MIPOECKTUPYEMOTO

[JIEYEBOTO 111BA Y OCHOBAaHUS 158 41,642,2142,8|43,4|44,0 06 10
IICH 10 TMHUM TAJINN 164 42,6143,2143,8|44,4|45,0 ’ '

criepeu




[Tponomxkenwne tadmn. I1. 7

1 2 3 4 5 6 7 8 |9 10
Bricora rpynu Bry 152-164 |25,4|26,2|27,0|27,8|28,6 0,8 0
Paccrosnue ot BuICIIEH Brpsy 152 20,1(20,4(20,7| — -

TOYKHU IIPOEKTUPYEMOI'O 158 120,6/20,9|21,2|121,5/21,8 0,3 0,5
MJICYEBOTO II1BA Y OCHOBAHUS 164 21,1|21,4(21,7/22,0/22,3

men 40 YPOBHA 3aIHUX YIJIOB|
IIOAMBIIICYHBIX BIIaAWH

BricoTa 1uieya xocas Bk, 152 40,6|40,9|141,2| — —
158 415(41,8|42,1(42,4\142,7 0,3 0,9
164 42,4142,7|43,0|43,3|43,6

[upuHa CIIUHBI ¢ 152-164 |17,5|/18,0/18,5(19,0/19,5 0,5 0

[[InpuHa Mae4eBoro ckara I 152 12,7112,8(12,9| — —
158 12,9113,0/13,1/13,2 (13,3 0,1 0,2
164 13,113,2/13,3|13,4(13,5

JliMHA pyKH 10 THHAH Jp3am 152 51,4|151,6|51,8| —
00XBaTa 3amsicThbs 158 53,3|53,5(53,7|53,9|54,1 0,2 19
164 |55,2|55,4|55,6/55,8|56,0

OO0xBar 1ieya On 152 29,11305(31,9| - —
158 28,9130,3(31,7|33,1(34,5 14 -0,2




Oxonuanue tadmn. I1. 7

1 2 3 4 B |6 7 18 |9 10

164 [28,7|30,1|31,5(32,9|34,3

OO0XBarT 3aIACThA O3zan 152 16,1(16,4|16,7| — -
158 16,2(16,5|16,8|17,1 (17,4 0,3 0,1
164 16,3|16,6|16,9(17,2|17,5

PaccrositHye oT JIMHUH TaIUHA Jco 152 97,71979(98,1| — —
710 1I0J1a COOKY 158 |102,0102,2(102,4102,61102,8 0,2 4,3
164 |106,3106,5/106,7/106,9107,1

Paccrosguue oT 1TMHAY TAINH Hcn 152 96,0/96,3(96,6| — -
JI0 TI0JIa CTIepeIn 158 |100,1100,4{100,7101,0101,3 0,3 41
164 (104,2104,5104,8105,1/105,4




Tab6muma I1. 8

OcHOBHbBIE H JONOJTHHUTEIbHbIC H3MEPEeHHs MYKCKOI (purypsi,

pexoMeHyeMble eIMHBIM MeTO10M

Ne HanmeHnoBanue usmepeHus
13- Y ciioBHOE 0003HaYeHNE
MEDPE- OcHoBHbBIE H3MepeHust H3MCPCHHS
HUS
1. |Poct P
2. |ITomyoOxBar 1meun Cm
3. |[omyobxBat rpynu BTOpOi Cry
4. |IlomyoOXxBat rpyau TpeTuit Cryy
5. |IlomyobxBar Taymu Cr
6. |ITomyoOxBat Oenep Co6
7. |lllupuna rpyau Mlr
3 PaccrosiHue OT TMHUY Taluy €334 10 BBICHIEH TOUKH Tren
IPOEKTHPYEMOTO TIEYEBOTO II1Ba Y OCHOBAHHMS IIEU
9 PaccrostHue oT BBICIIEH TOYKH MPOSKTHPYEMOTO TUIEYEBOTO IIBA Y Ty
OCHOBAHMS 1IN 10 JIMHUM TAJIUU CIIepeIu
10. PaccrosiHue oT BbIcIIel TOUKU MPOEKTUPYEMOI0O IUIEYEBOT0 1IBA Y Brps,
OCHOBAHMS IIEH /IO YPOBHS 33/IHUX YIJIOB MOAMBIIICYHBIX BIIAJIHH
11. |BsicoTa muie4a Kocas Bk
12. |lIupuHa CMHBI e
13. | Jlnmuna usnenus Hu
14. |IIupuHa nieyeBoro ckarta [
15. | AnuHa pykaBa Hp
16. |OOxBar mieya On
17. |PaccrosiHUE OT JIMHUM TAJIUU J10 KOJIEHA COOKY JATkO
18. | Jlnuna Oprok J16
Ra. PaccrostHue OT BbICIIeH TOUKU MPOEKTUPYEMOTO TUIEYEBOI0 1IBa Tireyo
y OCHOBaHWSI IIIEH JIO YPOBHS JIMHUY TAJIHMH C3aJH TI0 OTBECY
11a. | BeicoTa muieua Kocast criepeu Brnkn
19. |lupuHa nepena Ha ypOBHE BBICTYIIA )KUBOTA [k
20. | YpoBeHb BBICTYyIIA )KMBOTA YBK
21. | KpuBu3Ha HOT Ha YpPOBHE KOJICHHOW YalleuKH Knk
22. | KpuBH3Ha HOT Ha YPOBHE MIUKOJIOTKH KHip

IMocaenoBaTeIbHOCTH M METO/ H3MEPEHHs Pa3MePHBIX NPU3HAKOB MYKCKOH GuUrypsbl

[Tocne n3MepeHuss KOHKPETHON (GUTypHI IS MOTy4YeHUs IPaBUIIHON OLIEHKH 0COOEHHOCTEH U
TEJIOCTIOKEHHSI CPABHUBAIOT COOTBETCTBYIOLINE MEPKH WHAMBUIYANbHOM U THUIIOBOU uryp. [ns




CpaBHEHMsI BEIOMPAIOT Ty TUIOBYIO (pUrypy, Benylue pa3MepHble IPU3HAKU KOTOPOIl OJIM3KH 110
a0COJIIOTHOW BEIMYMHE BEAYILIUM pa3MEpHBIM MTPU3HAKaM KOHKPETHOW (DUTYPHI.

1. Poct — P. M3MepstoT 110 BEPTUKAIM PACCTOSHUE OT I10J1a /10 BEPXYLIEYHON TOUKH.

2. MonnyooxBat men — Cur. VI3MepstoT moaHbIi 00XBaT 1men. HwkHui kpaid n3MepUTeIbHON
JICHTBI pacIoyiaraeTcs HEMOCPEACTBEHHO Ha/l IEHHON TOYKOH (BepIIMHA OCTHUCTOTO OTPOCTKA
CeIbMOr0 HIEWHOTO MO3BOHKA), a COOKY U CIepeNr JICHTa JOJDKHA IMPOXOIUTH 110 OCHOBAHUIO
1IeH, KacasCh HUKHUM KpaeM KIFOYHYHBIX TOUYEK, U 3aMBIKaThCs HaJl SIPEMHOM BBIPE3KOM.
3anuchIBalOT MOJIOBUHY BETMYUHBI U3MEPEHUSI.

[Tpu u3mepenuu ciegyer oOpaTuTh BHUMaHue Ha (POpPMY U IIOCTAHOBKY III€H, OTMETUTD €€
OCOOEHHOCTH: KOPOTKas, JIJIMHHASL, LIUIMHIPUYECKasl, CIUIFOCHYTasl ¢ OOKOB WJIM CIIEPEIU U
C3aJH, C KHUPOBBIM OTJIO)KEHHEM B 00J1aCTH CEAbMOT0 HICHHOI0 MO3BOHKA, HAKIIOHEHA BIEpe]]
WM Hazajl. J{uHa meu yduTbiBaeTcs npu BeiOope hacoHa BOPOTHHUKA, (hopMa U CTETIEHb
YKUPOOTIIOKEHUHN — IIPU ONPEEIICHUN IIUPUHBI U TTTyOUHBI TOPJIOBUHBI.

3. ITosryo6xBaT rpyau Bropoii — Cry|. I3mMepstoT nmonHelii 00xBat rpyau BTopoii. [To crimae
JICHTA JOJDKHA IPOXOIUTh TOPU30HTAIBHO, KACasiCh BEPXHUM KPAaeM 3aIHUX YIJIOB
IOIMBIIIEYHBIX BIIAJMH, 3aTEM IIOIIOAMBIIIEYHBIMU BIAJMHAMHU U INIOCKOCTH KOCOTO CEUEHUS.
Crniepenu JeHTa JOJKHA TPOXOJIUTh YEPE3 COCKOBBIE TOUKHU M 3aMbIKaThCsl HA IPABON CTOPOHE
rpyAd. 3alKChIBAIOT IOJOBUHY BEIMUNHBI H3MEPEHUSI.

4. Mosyooxsat rpyau Tpetuii — Cryj . I3mMepsroT nonuelil 00xBart rpyau Tpetuid. Jlenta
JOJI’KHA MPOXOJIUTh TOPU30HTAIBHO BOKPYT TYJIOBHUIIA YE€PE3 COCKOBBIE TOUKH M 3aMBIKAThCs Ha
MIpaBOil CTOPOHE IPyIu. 3aMKUCHIBAIOT NOJIOBUHY BEIUYMHBI U3MEPEHHUS.

5. HonyooxBart Tanuu — Ct. U3mepsioT nonHbid 00xBat Tanuu. JIeHTa 10KHA TPOXOAUTh
TOPU30HTAIILHO BOKPYT TYJOBHUIIA HA YPOBHE JIMHUU TAJIUU. 3aIIUCHIBAIOT [TOJIOBUHY BEJTUYHHBI
H3MEPEHUSL.

6. [ToayooxBat 0enep — C6. M3mepstoT nonHseiii 00xBaT 6enep. JIeHTa AoKHA TPOXOIUTh
TOPU30HTAIILHO BOKPYT TYJOBUIIA MO HAM0O0JI€e BHICTYNAONIMM TOYKAM: C3a/I1 — SATO/IHII,
CIiepe/In — KUBOTA. 3AMMCHIBAIOT IMOJOBUHY BEIIMUYMHBI U3MEPEHUS.

[Tpu u3mepenuu orMevaroT popmy Oenep 1 Mecta HauOOJIBILINX KUPOBBIX OTJIOKEHUH.

7. lnpuna rpyau — r. U3MepsroT paccTosiHUE MEXAY MEPEIHUMH YTIaMU MOIMBIIIEYHBIX
BIaauH. JIeHTa T0/KHA CBOMM HMKHHUM KPAaeM KacaTbCs MEPEAHUX YIIIOB MOAMBIIIEYHBIX
BIIaJMH. 3alMCBIBAIOT MTOJIOBUHY BEJTMYHUHBI U3MEPEHUS.

[Tpu u3mMepeHuu MUPHHBI TPyIU 00palllaloT BHUMaHue Ha (pOopMy TPYIHOM KIETKH U Ha
Pa3BOPOT IUIEYEBOIO MOsCA.

8. PaccTosinue OT JIMHUHU TAJUH €32/1M 10 BbICIIEH TOYKH MPOEKTHPYEMOTo0 IJIe4eBOro IBa
y ocHOBaHus weu — JIre). U3MepsaroT pacCTOSHUE OT JIMHUM TaJIUU C3aJU 10 BBICIIEH TOUYKH
MIPOEKTUPYEMOTO TJIEYEBOTO IIBa Y OCHOBAHUSA LIEH MapAJJIEIbHO MTO3BOHOYHUKY. [Ipy Hamnuun
HAIUIEYHHUKA U3MEPSIOT OT BBICIIEN TOUKH IJIEYEBOIO 11IBA HAIJIEYHUKA O TOPU30HTAIIA Ha
TAJIMK NapaJUIeTbHO MO3BOHOYHUKY.

9. PaccTosinue OT BbICIIEH TOYKH MPOEKTHPYEMOI0 MJIEYeBOr0 IIBA Y OCHOBAHUS LIEH /10
JIMHUMU Tajauu cnepenu — ;. 3MepsroT pacCTOsTHHE OT BBICIIEH TOYKH MPOECKTUPYEMOTO
IIJIEYEBOIO 1IBA Y OCHOBAHUS IIEU WIIM OT BBICIIEW TOUYKH IIJIEYEBOTO 1IBA HAIIJIEYHUKA YEPE3
COCKOBYIO TOUKY JI0 TOPU30HTANIH Ha Tanuu. [1pu namMepeHnn HeoOX0AUMO 0OpaTUTh BHUMAaHUE
Ha hopmy 1ien. Y QUryp ¢ HEUeTKO BBIPAXKEHHBIM ITEPEX0JIOM IIEH K TJICUEBOMY TOSICY
HEOOXOUMO CJIEIUTh 3a TEM, YTOOBI CAHTUMETPOBAS JIEHTA JieXkKalla y OCHOBAHMSI 1IEH.

10. PaccrosiHue OT BbICIIEH TOYKHM MPOEKTHPYEMOI0 IJ1e4eBOro BAa Y OCHOBAHMA 1LIEH /10
YPOBHS 32JHUX YIJIOB NOAMBIIIEYHBIX BIaguH — Brip3)|. 3MepstoT paccTosiHME OT BBICIIEN
TOYKH IIJICYEBOI'O IIBa HAIJICYHHWKA Y OCHOBAHMSI LU MapajieIbHO TO3BOHOYHUKY 10



TOPU3OHTAIIN, TPOXOSIIEH Ha YPOBHE 3aIHUX YTJIOB MOJAMBIIICYHBIX BIAUH. [ OpH30HTAIb
YCTaHABIMBAIOT JBYMsI CIIOCOOAMU: TIPU MOMOIIN CAHTUMETPOBOM JIEHTHI, MOJT0KEHHOM
KacaTeJbHO K 3aJTHEMY YTJIy MOJMBIIIEYHON BIIaJUHBI C U3MEPSIeMON CTOPOHBI, WU MPU
MOMOIILU KPYTJION pE3UHKH, KOTOpasi HaKJIaAbIBa€TCs €331 IO OCHOBAHUIO IIE€U, TPOXOJAUT
BIIepe]l K MMOJAMBIIICYHBIM BIIaJJUHAM U, KacasCh 3aJTHUX YIJIOB MMOJAMBIIICYHbIX BIAIMH,
3aMBbIKA€TCs €33 110 TOPU3OHTAIIH.

11. BeicoTa miie4a kocasi — Brik);. VI3MepstoT paccTossHUE OT TOUKU NIEPECeUCHUs] TMHUN TaTUH
C MI03BOHOYHMKOM JI0 KOHEYHOM TOUYKU IIPOEKTUPYEMOIO IIJICYEBOI0 1IBa (JIEHTY AepKaT B
HATSHYTOM COCTOSIHUN).

12. Ilupuna cnunbl — Llc. M3mepsioT paccTossHUE MEXTY 33 JTHUMHU YTJIAMH TTOIMBIIICYHBIX
BIIAJIMH I10 JIONATKaM. 3alUCBIBAIOT MMOJIOBUHY BEUYUHBI H3Mepenus. [Ipu usmepenuu
HE00X0UMO 00paTUTh BHUMAHKUE HA BBICTYII JIONMIATOK U KPUBU3HY CIIUHBI.

13. Tommna u3nesans — {u. M3mepstor nocepeHe CIIMHBI PACCTOSIHUE OT YCIIOBHO MPUHSATOTO
Ha (pUrype TUIOBOTO MOJIOKEHHS IMHUY BTAUMBAHKS BOPOTHHUKA JI0 YPOBHS JKEJIAEMOU JUTHHBI.

14. lllnpuna nieveBoro ckara — Lln. M3mepstoT paccTosiHUE OT BBICHICH TOUKH
MIPOEKTUPYEMOTO IIJICYEBOTO 11IBa Y OCHOBAHUS IIEH 10 KOHEYHOUM TOYKU ITPOCKTUPYEMOIO LIBA.
[Tpu u3mepenun Guryp ¢ y3KUMH IJI€YaMH U ¢ OOJBIINM KUPOOTIOKEHUEM Ha Hapy>KHOU
MIOBEPXHOCTU BEPXHEHN YacTu pyku MepKy L1In HeCKOIbKO yBEIMUMUBAIOT ISl CO3/IAHMS
3PUTENBHOTO BOCTIPUSTHS MPONOPIHOHATBHOCTH (PUTYPHI, U, HA00OPOT, y (PUTYp C HIUPOKUMHU
IUIeYaMH, Y3KOH CIIMHOW M HOPMaJIBbHBIM 00XBaTOM PYKH MEPKY IIMPHUHBI IJICYEBOTO CKaTa
HECKOJIbKO YMEHbILAOT.

15. Inuna pykaBa — JIp. V3mepstoT paccTossHUE OT KOHEUHOM TOUYKH MPOSKTUPYEMOTO
IJIEYEBOTO 111BA MO HAPY>KHOM MOBEPXHOCTH IJIeua U MPEAIIedbs 10 YPOBHS JKEIaeMOil IJTMHBI
pyKaBa Mpu CBOOOAHO OMYIICHHOH pyKe.

Mepky IIMHBI pyKaBa PEKOMEHAYETCS CHUMATh OJHOBPEMEHHO C M3MEPEHUEM IMPUHBI
IJIeYeBOro ckara. I3MepuB IIMPUHY IUIEYEBOTO CKATa, 3aKPEIUB CAHTUMETPOBYIO JIEHTY
NaJIbLIEM JIEBOM PYKM Ha KOHEYHOM TOYKE ITPOEKTUPYEMOIO TUIEYEBOTO 1IBA, U3MEPSIOT JJIMHY
pykaBa. [Ipu usmepennn cneayer oOpaTuTh BHUMaHHE HA BETUYMHY CTHOA PYKH B JIOKTEBOM
CycTase.

16. OoxBart mieya — On. M3mepsitoT 00XBaT NepneHUKYISIPHO K OCH Iievya. Bepxuuil kpait
JIEHTHI JIOJKEH KacaThCsl 3aHETO YIJla MOAMBIIIEYHON BIIAAWHBI. JIeHTa T0/KHA 3aMBIKaThCsl Ha
Hapy>KHOU OBEPXHOCTU pyKHu. Eciu pyka oueHb nojiHas, clieayeT OTMETUTh, paBHOMEPHA JIN
MOJIHOTA PYKH UM UMEETCS 3HAYUTEIIbHOE JKUPOOTIIOKEHNE B BEPXHEHN €€ YacTH.

17, 18. PaccTosinue OT JIMHUU TAJHH 10 KoJeHa c00oKy — JITkO u nuiuna oprok — JI0.
H3mepstoT paccTosiHUE OT JIMHUU Talluu IO OOKOBOM MOBEPXHOCTH Oefpa yepe3 Haubomnee
BBICTYIAIONIYIO0 00JIaCTh Oepa 1 Jajiee BEPTUKAIBLHO JI0 YPOBHS KeJIaeMOH JITTHHBI OPIOK;
OJIHOBPEMEHHO (PMKCHUPYIOT JIMHHIO KOJICHA.

8a. PaccTosiHue OT BbICIIEl TOYKH NPOEKTHPYEMOIO IJIeYEeBOr0 1IBA Y OCHOBAHUS 1IeH 10
YPOBHSI JIMHUHU TAJUH ¢321H 10 oTBecy — JI1c¢) 0. 3MepsroT napamienbHO M03BOHOYHUKY
pacCTOsIHUE OT BBICIICH TOYKH MPOSKTUPYEMOTO IIJICUEBOTO IBA HATUIEYHUKA Y OCHOBAHWUSI IIIEH
yepe3 Hanbosiee BBICTYMAOUIYIO TOUKY JONATKH U Jajiee M0 BEPTUKAIN BHU3 IO YPOBHS JIMHUU
TaJIMU. DTO U3MEPEHHE HEOOX0AUMO Il KOHCTPYUPOBAHUS U3JICNUI IPSAMBIX CUITYITOB Ha
(Gurypsl ¢ 0OJIBIIMM IPOTUOOM CIIMHBI HA YPOBHE TaJIHU.

11a. BoicoTa njieya kocas cniepeau — Bk . — M3mepstoT kpaTyaiiiiee pacCTOSHUE OT
KOHEYHOM TOUYKH IUIEYEBOTO IIBA JI0 IEPECEUCHUS JTUHUU TAIMHU CO CPEIHE-CAruTTAIbHOM
nvuHKEN cnepenu. M3mepenne Bk HCIIOAB3YIOT U1l ONIPEACIICHUS KOHEYHOM TIEY€BOM TOUKHU
MOJIOYKH MPU KOHCTPYUPOBAHUU W3JIEIHI Ha IEPETHOUCTHIE U CYTYIIbIe (PUTYPHI.

19. llupuHa nepeaa Ha ypoBHe BbicTyna :;kuBoTa — LK. M3MepsaioT ropu30HTANIBHO 110
JIyre Ha YpoBHE HanboJee BBICTYIAIONIEH TOUKH )KUBOTA PACCTOSHUE MEXKAY BEPTHKAIAMH,
IIPOBEICHHBIMYA BHU3 OT IIEPEJHUX YIJIOB ITOAMBIIIECYHBIX BIIaJUH. M3MepeHue 3anuCchIBatOT B



IIOJIOBUHHOM pa3mepe. s onpeneneHus BepTUKalIell MOKHO UCIIOJIb30BaTh OTBEC C IPY30M,
OIlyCKasl €ro OT MEePEeJIHUX YIJIOB OAMBIIIEYHbIX BIIaAUH. [Ipn u3MepeHnn HeoOX0 1Mo
00paTuTh BHUMaHHUE Ha (POPMY KUBOTA.

20. YpoBeHb BBICTYIIA ;KUBOTA — YBK. MI3MepsIOT BEPTUKAILHO PACCTOSHUE OT JIMHUU TaTUU
JI0 HanOoJee BHICTYIAOIIEH TOYKY KUBOTA. 3HAKH + U — YKa3bIBAIOT Ha TIOJIOKEHUE Hanbouee
BBICTYIAIONIECH TOUKH KMBOTA OTHOCUTEIHHO JIMHUU TATHU: ¥YBXK CO 3HAKOM IUIIOC YKa3bIBaeT Ha
TO, YTO HanbOOJIee BBHICTYIAIOIIAs TOYKA )KMBOTA PACIONIaraeTcs BhIIIE JUHUH TaJIUH, U CO
3HaKOM MUHYC — HMKE JINHUU TaJIUU.

21. KpuBH3HA HOT Ha YPOBHe KoJIeHHOH yameuku — KHk. V3MepsroT paccTosiHue MexIy
HOraMU Ha ypOBHE KOJIEHHOH yamedku. M3sMepenue KHK HCIIONB3YIOT ISl ONpENeICHUS
JUHHUY cTu0a OprOK 11 GUTYPHI C

0O-o0pazHoii popmoit HOT.

22. KpuBH3HA HOT HA YPOBHE IUKOJOTKH — KHi. M3MepsioT paccTosiHue MKy HOTaMU Ha
YPOBHE MIMKOJIOTKU. M3mMepenne Kuur fyist onpeneneHus TuHuu cruda Oprok uist Gurypsl ¢ X-
00pa3Hoit popMoii HOT.

23. OoxBat 3ansictbs — O3an. M3mepsioT 00XBat NEpHeHIUKYIIPHO K OCH MPEATIeYbs 10
Jy4e3arsiCTHOMY CYCTaBYy 4epe3 TOJIOBKY JIOKTEBON KOCTH.

24. OoxBat 6eapa — O6ea. M3mepsitor 00XBaT TOPU30HTAIBHO BOKPYT Oe/pa, Kacasich BEPXHUM
KpaeM JICHTBI TIOIbSITOTMYHON CKIIAJIKH; JICHTA JIOJKHA 3aMBIKAThCsl HA HAPY)KHOM MMOBEPXHOCTH
Oempa.

25. OoxBat koJiena — Ok. JIeHTa 10KHA TPOXOAUTH TOPU3OHTAIEHO BOKPYT HOTH Ha YPOBHE
KOJICHHOHM TOYKH M 3aMBIKaThCs Ha HAPY>KHOW TTOBEPXHOCTH HOTH.

26. O6xBaT UKpbI — Ou. V3MepsroT MakcUMalIbHBIA 00XBAaT HOTH B 00JaCTH HKPOHOKHOM
MbILIbI. JIeHTa 10/1KHA TPOXOAUTh TOPU3OHTATIBHO BOKPYT HOTH U 3aMBIKaThCs Ha HApY>KHOM
MOBEPXHOCTHU T'OJICHH.

27. O6xBaT IHUKOJOTKH — O, JIeHTa J0KHA TPOXOJUTh TOPU30HTAIBHO BOKPYT HOTH
HENOCPEICTBEHHO HaJl BHYTPEHHEH JIOJBDKKON U 3aMBIKaThCsl HAa HAPY>KHOM MOBEPXHOCTH
TOJICHH.

28. PaccTosiHueE OT JIMHUM TAJHM 10 10712 c6oky — J[c6. MI3MepstoT paccTossHUE OT TOUKU
BBICOTHI JINHUM TaJIMU 110 OOKOBOI MOBEPXHOCTH Oepa uepe3 Hanbosiee BhICTYMAIOUIYI0 YacTh
Oenpa 1 Jlasee BepTUKAIBHO JI0 MoJIa.

29. PaccTosiHUe OT JIMHUM TAJHH 10 1oJia cnepean — Jlen. M3MepsroT pacCcTosHUE OT JTMHAN
TaJINU Yepe3 HauboJiee BBICTYNAIOILYIO TOUKY )KUBOTA U Jlajiee BEPTUKAIBHO JI0 M0JIa.

30. linHA HOTH 10 BHYTPeHHel nopepxHoctu — JIH. M3MepsIoT paccTosiHME IO BHYTPEHHEH
MTOBEPXHOCTH HOTH OT IPOMEKHOCTH JI0 I0JIA IIPH CJIETKA Pa3ABUHYTHIX HOTaX.

Jlist cpaBHEHUS I3MEPEHUN WHANBUAYAILHON M TUTIOBOM (DUTYP COOTBETCTBYIOIIETO POCTA,
06XBaTa FPYJII/I U TaJIUM, a TaKXKE OJIs1 HOCTpOGHI/ISI qepTemef/'I neTaneﬁ I/I3)1€.]'H/II71 Ha TUIIOBBLIC
¢burypsl B Tabn. 3—7 npuBeIeHbI BETUYHHBI H3MEPEHU TUTIOBBIX (PUTYp MY>KUYHH B
cootBercTBUU ¢ OCTom 17-325-74. Benuuunsl usmepenus Jlrey, Jrm, Brp3), Bok), u Bokm,
CHUMACMBIX OT HpOGKTI/IpyeMOFO I1IJIEYEBOTI'O 1I1BA, onpezleneHH Ha OCHOBC aHAJIOTHUYHBIX
pa3MepHbIx npuzHakoB OCTa, CHUMaeMbIX OT aHTPOIIOMETPUUYECKUX TOUeK. [l OTInYms OT
YCIIOBHBIX 0003HAYCHUN Pa3MEPHBIX MPU3HAKOB, OTPAKEHHBIX B OTPACIIEBOM CTaHJAPTE,
MIPUBEICHHBIE U3MEPEHUs ToMeueHbI HHAeKCOM 1.



NPUJIOXKXEHHUE b

IIpudaBK# HA CBOOOIHOE NPH.ICI aBHe K MepKe O IPH NOCTPOCHHE PYRABOB

XapPaKrepHCTHKA PYKABOB

Beanunna npuGasky I[1 on B oM

NJIaThbe AaKer najgALTO
ITrorHo obaerasomeil 34 4-4.5 57
Vakuit 4-6 5,5-7,5 7-9
Cpeauuit 5.7 7,595 9.,5.12
PacmupeHHEI 8-10 9,5.11,5 12-14
IHPOKHE 10-12 11,5-13,5 14,5-17

BeHYHEA 0TBOJ2 OT BEPTHRAIH CPEIHEH JHHAN COMHKH HA YPOBHE TAAHN

(TTy
Beapanna TT1 B om
Cuaysr COuHEKAa CO MBOM Cnaara 6€3 msa
C BRTaMEINH HA | DeI BMTAYCK Ba | C BENT29KAME HA 3 EMTAYCK B3
Tanot TANHR 13N T

Hpayoi - 1 - 1,§
IHoaynpHaer atonsii 1 1,5 1,5 2
IIpuaerawmuit 1,5 - 2 -

HpHdaBKH HA YTEILIRIOIY IO NPORIAIKY MO IHHEH rpyas K mepras I, Hwmc,
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0304

0.6-0.8

1,0

0,913

1,9-2,6

3,2

0,15-0,25

0.35-0,5

0.6

0,15-0,25

0,35-0.5

0,6




IIpRGaBKHE 00 JHAKA rPYaH, T IuH, Sexep k mepram Crlll, Cy, Cé

Beanunsa npubaBky B oM

znenne Oneyy naomee | [lactroe npstreransie Cpeanee Crodomoe Owesn
npIIerasite apseranite npraeraxme | cnodozioe
npLter astite
Or IIr I e Ixr Mo Or Ix T |[r Ix M| Ir Iz ITS

Maarse 45 1-15 051 56 23 115 67 45 23|79 - .| 910- -
AHaxer 36 152 12 | 67 34 1525 | 78 56 34 | 810- - | 10-12- -
Haxsvoalc | 67 23 23| 78 45 34 89 68 45| 911 - - | 11-13- -

TIpréaeky Ba cBOOOAHOC O0ICraHHe HA VIACTRAX CINHEKH H HOJ0YRH K
sepran Hle, Ir, IHir2

Beangnua npubdaBkH B o1

Hinenne Osem, Maomee Cpenee Croboioe Owems
fa0toe npiseranue fpsLTerasiee frpaerastite cnoBomtoe
upn:lmnue ﬂpﬂ-’lﬂ AHHC

Mwe Thun| Twe TMwn | Gme Mwae | Mme Moo | Thoe oo
Maarse | 0608 0 | 081 0003 | 114 0508 | 142 0814 | 226 142

Aaxer 081 0| 12 0:03 12.16 061 1622 116 |22.28 1622

Mamsroa/c | 1-12 0 | 12-84 005 | 14-18 0812 | 3824 12-18]243 1823

Tipubaeks Ha CBo6OIHOE NPHICTARNE K JIHHE CIIRALL, Nepe1a, rayduae
npoiiMel, K MHUpHEE ¥ [1YOHH rOPIOBHELI

HauMenopaune| Yci1oBHoe | Mepka, K Beanauna npubasry B ¢
npudaBRy 00o3Ha4. | KoTopoi
npuSABRE Tlxaree FHaxer Mansro
1 2 3 4 5 6
K ATmme cmons 10 Hare e 05 0.7-1 1
TaTIH
X anmme mepena 30 T O 05 0,7-1 1
TANHH '
¥ rwcoTe miena ; 2 2
Socolt Many B 03 0,74 1
Ha ceodoay mpofos:
o m‘;gnxe fleop Bapa 1525 253 2,535
K wapiace
ropIORMNM crEKs | Al rop. Cm 0.5-1 ! L3
K raydnse
TOPYORIBOE CrUDOIE Ilerc Cm . . 0204

3. Jlutepartypa
OcHoBHas1 JInTEepaTypa:

1. I'y6una, I'.I'. Mogemuposanue onexasi=ModellingClothes : yue6HOE mocobwme /
I'.I'. I'yOuna. - M. ; bepnun : lupexr-Menua, 2015. - 129 c. : un. - ISBN 978-5-4475-
4007-4 ; To xe [DmekTpoHHbIH pecypc]. - URL:
//biblioclub.ru/index.php?page=book& id=276681 (01.02.2017).



http://biblioclub.ru/index.php?page=book&id=276681

2. [IpoekTupoBaHUE U3IETUN JIETKON TPOMBILIJIEHHOCTH [ DNEKTPOHHBIN pecypc] :
yueOHo-MeToamaeckoe mocoodue / KO.A. KoBaneHko [u 1p.]. — DIEKTPOH.TEKCTOBBIC
nanHble. — Kazanb: Ka3zaHCKkuil HallMOHAIBHBIN UCCIIEA0BATEIIbCKUM TEXHOTOTHYECKHUI
yauepcuret, 2016. — 96 ¢. — 978-5-7882-1896-0. — Pexwum nocryna:

http://www.i prbookshop.ru/62563.html

3. MaknenkoBa C.IO. MonenupoBaHue M KOHCTPYHPOBAHHUE OJEKIBbI [ DJIEKTPOHHBIN
pecypc] : mpaktukym / C.JO. MaknenkoBa, .B. MakcumknHa. — DIEKTPOH.TEKCTOBBIC
JnaHHble. — M. : MOCKOBCKHI NEJaroriuecKuii TocyJapcTBeHHbI yHuBepcuteT, 2018.
— 84 C. — 978-5-4263-0593-9. — Pexum JIOCTYTIA:
http://www.iprbookshop.ru/75809.html

JonoiHUTeILHAS JIUTEpaTypa:
1. Bepemaka T.HO. OCHOBBI KOHCTPYKTOPCKOW MOJATOTOBKM MOJIEJIEH K MPOU3BOIACTBY
[DnmexkTpoHHEI pecypc] : yueObHOe mocobme ms crynaeHtoB By3oB / T.HO. Bepemmaka. —
DnexTpoH. TekcToBble JaHHble. — CapatoB: Al [Tu Op Meaua, 2018. — 73 ¢. — 978-5-4486-
0180-4. — Pexxum noctyna: http://www.iprbookshop.ru/70273.html

2. KypHan «ATenbe», KOMIUIEKT.
3.Kypnan «llIBeitHasi MPOMBIIIUIEHHOCTBY , KOMIUJIEKT.
HNuTepHeT-pecypces:
e  http://www.saprgrazia.comV - CATIP I'parust (KOHCTpYHPOBAHHUE U MOJICIIUPOBAHHE);
e  http://www.booksgid.com/profession - DiekTpoHHast OUOIMOTEKA [0 TEXHUYECKOH JTUTeparype.



http://www.iprbookshop.ru/62563.html
http://www.iprbookshop.ru/75809.html
http://www.saprgrazia.com/
http://www.booksgid.com/profession

