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Kemeporo 2008

BBEJIEHUE

B mMammHOCTpOeHUM 111 U3TOTOBJICHUS KOKYXOB MAIllWH, Orpa-
XKJEHUN CTAHKOB, BEHTWISIIUOHHBIX YCTPOMCTB, TPyOOIPOBOJOB HC-
MOJIb3YIOTCS JIMCTOBBIE Marepualbl. M3 HUX BBIPE3arOTCA Pa3BEPTKH,
KOTOPBIC MIyTeM M3THOaHUs U «CBEPTHIBAHMS IIPEBpAIalOTCs B HEOO-
XOAUMBIC U3JICIIUSL.

B cTpouTenbCcTBE, rpaOCTPOUTENBCTBE YaCTO MOKPBIBAOT M3-
JIETINsl, KPBIIIN, CTEHbl COOPYKEHUM Pa3IMYHBIMHU JUCTOBBIMHA MaTe-
pUAIaMU ¥ XUMUYECKMMU COCTaBaMH. J[emaeTcsa 3T0 B JEKOPATUBHBIX
LEJSAX WIIW JIJIS TIOBBIIICHUS (IOHWKEHUS ) SJIEKTPOIPOBOTHOCTH.

Bo Bcex 3Tux ciydasx HeE0OXOAuMO 3HATh ILIOMIAJlb OOBEKTA.
YtoObI TIpaBUIILHO €€ OIpeAeInTh, HAI0 YMETh CTPOUTH Pa3BEPTKHU
MIPOCTBIX TEOMETPUUECKUX (HOPM.

[ens camocTosATENBHOM pabOTHl padOTHI:

1. U3yunTh MeTO/IbI OOpPa30BaHUS TPAHHBIX MTOBEPXHOCTEN U TIO-
BEPXHOCTEU BPAIICHUS.

2. 3yunth METO/BI MMOCTPOEHUSI CEYEHUS TPAHHBIX MOBEPXHO-
CTEH MIOCKOCTHIO OOIIETO MOT0KEHUS.

3. Hayuutbcsi CTpOUTH pa3BEpPTKHU MPU3M, NMUPaAMHJ, KOHYCOB,
HWIAHAPOB (MPSIMBIX U HAKJIIOHHBIX ).

1. OGPABOBAHME ITOBEPXHOCTEM

JI1st 1300pakeHusT TOBEPXHOCTH YI00OHO paccMaTpUBaTh €€ Kak
HENPEPHIBHOE MHOKECTBO MOJIOKEHMUM JUHUU (0Opasyrolieii), mepe-
MeIIaroIecss B mpocrpancTBe. OOpa3yromas MOKET OBITh IMOCTOSH-
HOW M TlepeMeHHOW. Ecin oHa mepemMenaeTcs 1o onpeacIeHHOMY 3a-
KOHY, TOBEPXHOCTh 3aKOHOMepHas. Eciu HeT — cnydaitHas. He mon-
YUHEHBI OMNpEJEICHHBIM 3aKOHaM 00pa30BaHMS MOBEPXHOCTH JIOTA-
CTel TypOWH W HarHerateyied, OOIIMBKHA KapKacOB MOPCKHUX CYIOB,



CaMOJIETOB, aBTOMOOWIEeH U MHorue napyrue. K ciydailHbIM MOXKHO
OTHECTH TomorpauyecKyro MOBEPXHOCTD.

OnTuMabHYI0 (OpMy THX MOBEPXHOCTEH ONMpenesstoT (pusu-
YECKUMH YCIIOBUSIMH, B KOTOPBIX paOOTalOT JETalu, U YCTAHABIMBAIOT
€€ B MHOTOYHUCIICHHBIX SKCIIEPUMEHTAX.

[Ton kMHEMATUYECKUM 3aKOHOM O00pa30BaHUs MOBEPXHOCTH IIO-
HUMAaeTCsl 3aKOH H3MEHEeHHs (PopMbl oOpasyloliel B Mpolecce ee
JBIKCHHS 1 caM 3aKOH JBIKeHHS. [[0BepXHOCTh MOKET OBITh 3a7jaHa
ONPEACIUTENEM, TAK HA3bIBAIOT COBOKYIMHOCTh T'€OMETPUYECKUX 3Jie-
MEHTOB, MO3BOJISIONIUX PEATN30BaTh KNHEMATUUECKUN 3aKOH 00pa3o-
BaHUsI NOBepXHOCTU. OmnpenienuresieM KOHUYECKOM MOBEPXHOCTHU SIB-
JIAIOTCS €€ 00pa3yrolas U HalpapJIsiolas ¥ TO, YTO 00pa3yrolas Bce
BpeMs IIPOXOJUT Yepe3 (PUKCUPOBAHHYIO TOUKY MpocTpaHcTBa. Eciu
ATy TOYKY YJaJuTh B O€CKOHEUYHOCTh, 00pa3yrolas CTaHET Iepeme-
IATHCS 110 HAIPABJISIONIECH, OCTaBAsICh BCE BpeMs MapaJUICIIbHOM ca-
Mo# ceOe. MblI mojy4aeM ONpeAeTUTeNb ITUIUHIPUIECKON TTOBEPXHO-
ctu. [loBepXHOCTh CUMTAETCs 3aJlaHHOW, €CJIM OTHOCUTEIHHO JH000M
TOYKHM MPOCTPAHCTBA MOXKHO PEUIUTH 3a7ady O IMPUHAJICKHOCTH €€
JTAHHOM TTOBEPXHOCTH.

ITo Buay oOpasyrollieil pa3uyaroT MOBEPXHOCTH JIMHEWYaThIE U
HenuHeruyateie. OOpa3yroIieil MepBhIX SBISETCS MpsMas JTUHUS, a
BTOPBIX — KpUBasl.

Ecnu ke knaccuduimpoBaTh TOBEPXHOCTH 10 3aKOHY JABUKEHUS
oOpa3ymoIieil, To OOJBIIMHCTBO BCTPEUAIOIIUXCS B TEXHUKE MOBEPX-
HOCTEW MOXKHO pa3JAeiInTh Ha:

- IOBEPXHOCTH BPAILICHHUS;

- MIOBEPXHOCTH C IIOCKOCTHIO MapajlieNinu3Ma;

- BUHTOBBIE.

1.1. JIuneryaTeie MOBEPXHOCTH

3aKOH MEepeMEIICHUs] MPAMOJMHEHHON O00pa3yroleld MOXKET
OBITH 3aJlaH ypaBHEHHEM MM rpadudecku. Yarme Bcero oopasyromas
MIEPEMEIIACTCA B MIPOCTPAHCTBE, IO BTOPOU JINHUU — HAITPABJISIOIIEH.

Ecnu nanpapnstonieit siBseTcst JJoMaHas JUHUS U TPSIMOJIUHEH-
Hasi 00pa3yrolas, rnepeMeniasicb o Hel, BCE BpeMsl MPOXOJUT yepes
(UKCUPOBaHHYIO TOYKY, OOpa3yeTcs TpaHHas NUpaMujaibHas II0-
BEPXHOCTb.



Ecnau ynanuth QuKCHpOBaHHYIO TOYKY B 0€CKOHEYHOCTh, TO 00-
pasylollas nepeMeniaeTcsi B mpoCcTpaHCTBE, OCTaBasCh MapajuieIbHOM
camoii ce0e, moJy4aeTcs mpu3MaTHuecKasi HOBEPXHOCTb.

[Ipu yBenuwdyeHUH 10 OECKOHEYHOCTH YHMCIA CTOPOH JIOMaHOM
HaIpaBJIAIONIEH MHpaMuiajibHasl TTOBEPXHOCTh MpeoOpa3yeTcs B KO-
HUYECKYIO0, MPU3MaTHYECKasi — B HIWJIMHAPUIECKYIO (puc. 1).

1 - odpasywuwas,

MNKL. - nanpadns -
Kuas,

N - 4ucAD CMOPOH

nanpabagaoul

L
NupaMudansHad MpusMamuyeckaoa
noBepxHocmb noBepxHOCMb
n-=oo n-—»o0
KoHuu eckas Uunurdpuyeckas
noBepxHocmb noBepxHOCMb
Puc. 1

1.2. IToBEepXHOCTH C IUIOCKOCTHIO Mapaiean3mMa

[ToBEpXHOCTH C IUIOCKOCTBHIO Mapajuiein3Ma oOpa3yroTcsl Ipsi-
MOJIMHEHHOM 00pa3yrollel, IepeMeliaroleics no JByM HamnpasJisio-
MM TakK, 4TO 0O0pa3yroliasi BCE BpEeMsi OCTaeTCs MapasulebHON Ka-
KOM-TO OJTHOW TJIOCKOCTH Tapajuiein3Ma, Yallle BCETrO MPOCHHUPYIO-
I WU TUTIOCKOCTH YPOBHSL.

Ecau o0e nHampapisiomme — KpHUBBIE JIMHUH, 00pasyeTcs Io-
BEPXHOCTb [TUIUHIPOUIA.



Ecan omgHa W3 HampapiSIOMMX — IIpsAMas, a BTOpas — KpUBasd,
00pa3yeTcsi MOBEPXHOCTh KOHOMUA.

Ecnu o6e Hampapnsiomue — npsiMble (CKpenIuBaromuecs), oopa-
3yeTCsl Kocast MI0CKOCTb.

1.3. IToBepxHOCTH BpalieHHs

[ToBepxHOCTH BpalieHUss MOTYT ObITh JIMHEHYATBIMH W HEJH-
HEUYATHIMU.

Ecnu npsamonuHeiinas oOpa3yrolasi 1 OCh BpallleHHs TIepeceKa-
I0TCs, 00pa3yeTcsi KOHMYeCKas TTOBEPXHOCTh BpalieHus (puc. 2 a), ec-
JU mapaJieIbHbl — MUIHHApUYecKas (puc. 2 0), eCiu CKpPEeIIuBarTCs
— MOBEPXHOCTh OJIHOMOJIOCTHOIO TUNEPOOTON A BpAIICHUS.

c /
a)
I\
/
O\'/
1Nj /’
Konudeckas noBepx- LUunundpuseckas noBepx-
HOCME DpaueHus HOCML Bpauwerus

Puc. 2

OO6pa3yrorieii MOBEPXHOCTH BPAILICHUS MOXKET CITYKUTh M JIF00as
KpuBas JuHusA. O0pa3yrolias OKpy>KHOCTb MOKET, B 3aBUCUMOCTU OT
ITOJI0KEHHUS OCH BPAIICHUS OTHOCHUTEIBHO IIEHTPA OKPYKHOCTH, 00-
pa3oBaTh pasHble IoBepXHOCTHU (puc. 3). Ochb BpallleHUS JIEKUT B
IJIOCKOCTH 00pa3yIoIieH.



odpa3ywuas

0 - ueHmp OKPUXHOCMU

Puc. 3

Eciu 1 € 0, o6pasyercs chepuyeckas HOBEPXHOCTb.
Ecnu r> R, oOpa3zyercs TOp OTKPBITHIN.
Ecnu r=R, oOpa3zyercs TOp 3aKpBITHIM.
Ecmu r <R, obpa3zyercst Top camonepeceKaronuncs.

Bpaiienrem asummrca BOKpyT OJTHOM U3 €ro oceil oOpaszyercs -
JUTICOMI, TUTIEPOOJIbI — TUIIEPOO0IOH I, mapadoIIbl — mapaOOIOH/I.

1.4. ITocTpoeHne TOUEK HA MOBEPXHOCTAX

Touka NMpUHAIEKUT TTOBEPXHOCTH, €CIIM HAXOAUTCI HA JIUHUH,
JIEXKAIIEH Ha TOBEPXHOCTH.

Ha noBepxHOCTH BpallleHUsI Pa3IMYalOT Mapajijied U Mepuaua-
Hbl. [ImockocTh mapannenu R mepneHaukynsipHa OCH BpalleHUs. ITO
TPaeKTOPUS ABMKECHUS Bpalarolieiica Touku. Mepuaransl — 3TO pas-
HbIE MOJI0KEeHUs oOpa3zyromeit (puc. 4). Camas Oomplas mapauieib
MMOBEPXHOCTH — SKBATOP, camasi MaJiasi — rOpJio.

[TocTpoeHne TOYEK Ha MOBEPXHOCTSIX OCYIIECTBISETCA C MTOMO-
1B TTapasuIeNiel WM MEPUIMaHOB, TPOXOIAIINX Yepe3 HUX.

Teno oOpa3yercsi OJIHOW 3aMKHYTOM WIJIM COBOKYITHOCTBIO TIO-
BEPXHOCTEM.



. —A2=A77 napannene
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21. MepuduaH

3xbamop

Puc. 4

1.5. MHororpanHuku

MHOrorpaHHUK — COBOKYIHOCTbH MJIOCKHX MHOTOYTOJIbHUKOB, Y
KOTOPBIX KaXAas CTOPOHA OJIHOTO SIBJISETCS OJJTHOBPEMEHHO CTOPOHOU
JIPyroro, HO TOJBKO OJIHOTO.

BBINTyKJbIii MHOTOTPAaHHUK PAa3MENIACTCS MO OAHY CTOPOHY OT
IJIOCKOCTH KakKAOM ero rpanu. BuamMocTh pebep MHOTroOrpaHHHKA
ONpEEIIIETCS C MTIOMOILBI0 KOHKYPUPYIOIIMX TOYEK (pHC. J).

Touku 1 1 2 jmexar Ha OJHOM TOPU3OHTAIBLHO-IIPOCHUPYIOIIEM
JIy4e 3pE€HUS U Ha3bIBAKOTCSA TOPU30HTATLHO-KOHKYPUPYIOIUMHU. ToU-
ka 1 € AD u Haxonutcd BeIie, yeM Touka 2 € BC, 3HauuT, HA TOpHU-
30HTAJILHOU MPOEKIMH OyJeT BUIUMBIM peopo AD.



Touku 3 u 4 nexar Ha OJJHOM (DPOHTATHHO-IIPOCTIHPYIOIIEM JTY-
ye 3peHus. C UX MOMOIIBIO OMPEAeIUM BUIUMOCTh pedbep Ha (PppoH-
TaJIbHOW MPOEKIIMM MHOTOTPaHHUKA.

Touka 4 € AC HaxoauTCs Aalble OT GPOHTATHLHOM IIOCKOCTH
poeKIid, ueM Touka 3 € BD, 3HaunT, Mb1 Oyem BuaeTh pedpo AC,
a BD Oyzaet HeBuauMbIM (puc. 5).

Nyu
IPEHLS

Az

—
)

2. PABBEPTBIBAHUE ITOBEPXHOCTEN

Pa3BepTkoif Ha3zpiBaeTcsa (UTypa, MOTyUYCHHAs IMyTEM COBMEIIIe-
HUS TTIOBEPXHOCTH € TUIOCKOCTBIO. Eciu 3TO yaaeTcs cuenatb 6e3 pas-
PBIBOB U CKJIAJIOK, TO TOBEPXHOCTh Pa3BEPTHIBAIOIIASICS, €CIIA HE Y-
€TCA — HE pa3BepThIBarOIIAsAcCA. {11 Takux MOBEPXHOCTEH CTPOSATCA
puOJIM>KEeHHBIE pa3BepTKU. OUeHb MHOTHE, HO HE BCE, JIMHEHYaThIe
TMOBEPXHOCTHU Pa3BEPTHIBAIOIIUACCS.



[Ipexae 4eM MPUCTYINHTh K IMOCTPOCHUIO PA3BEPTOK, HYKHO
BCTIIOMHHUTH O HEKOTOPBIX CBOMCTBAX HX:

1. Ha pa3BepTke COXpaHSIOTCS IPSAMbIC TUHHHU ITOBEPXHOCTH.

2. IlapannensHBIe OpsIMBIE OCTAIOTCS IapajjIeIbHBIMH Ha pas-
BEpTKE.

3. IlpssMble TUHUM Ha pa3BEPTKE SBISIOTCS KpaTYalIlInMH pac-
CTOSTHHSIMH Ha TTIOBEPXHOCTH MJIA T'€OAC3NICCKIUMU JTHHHUSMHU.

4. JInHBI OTPE3KOB M HATYpaJbHBIC BEIWYUHBI YIJIOB COXpaHS-
I0TCSI.

5. CoxpaHstoTcs miIomagy Guryp.

6. IloBepxXHOCTh M pa3BepTKa — JiBa TOYCYHHIX MHOKECTBA B3a-
MMHO OJTHO3HAYHBIX.

2.1. IlocTpoeHue pa3BepTOK MHOTOTPAHHUKOB

YToObI MOIYyYUTH Pa3BepTKy MHOTOTPAHHUKA, HY)KHO BEIYEPTUTH
MOCJIEJIOBATENIBHO BCE €r0 TPAHU B HATYPaAJIbHYIO BEJIUYHUHY B TOM IO-
pAJIKE, B KAKOM 3TH TPaHU PACIIOI0KEHBI B IPOCTPAHCTRE.

Hpumep 1. [locTpoeHune pa3BepTKU NMUPaAMHUIbl, OCHOBAHUE KO-
TOPOM JICKUT B TOPU30HTAIILHOM IJIOCKOCTH (pHC. 6).

Bce cTopoHbl OCHOBaHMSI TaKOM MHUPAMUJBI MPOCHUPYIOTCS Ha
[T, 6e3 uckaxenus. HeobxoaumMo TOIBKO OMPENEIUTh HATypaTbHYIO
BEJTUYMHY OOKOBBIX peOep W MOXKHO BBHIYEPTUTH KaXKIYIO IpaHb, MOJIb-
3ysiCh crocoboM 3aceduek. HarypanbHyro BenmdumHy OOKOBBIX peOep
palMOHAJIbHEE BCETO HAWTH BPAIICHUEM KX BOKPYT BEPTUKAIBLHOU
OCH [, TIPOXOJIAIICH Yepe3 BepUIMHY MUPAMHUIBI, 10 MOJIOXKCHUS, T1a-
pajuiebHOTO (PPOHTANBHON TIJIOCKOCTH TpoeKiui. BepinnHa nupa-
MHUJIbI TTPU 3TOM OCTAETCSI HEMOJBHKHOM, TOPU3OHTAIIBHBIE MPOCKIIUU
KOKJIOW TOYKM OCHOBAHMS TEPEMEMIAIOTCS MO OKPYKHOCTH, (PpOH-
TalbHbIe — MO ocu X. ['OpHM30HTaIbHBIC MPOEKIHH OOKOBBIX pedep
pacroJyiararoTcs Teneph mnapajielbHO Ocu X, (PpoHTaIbHBIE MPE.-
CTaBJIAIOT COOOM HATYPaIbHYIO BEJTUUUHY.

YtoObI HaHECTH Ha pa3BepTKy Touky K, mpunHamiexanryio pedpy
SC, HE0OX0AUMO MOBEPHYTH €€ B IIPOCTPAHCTBE BMECTE C 3TUM peO-
poM, pu 3TOM ee (pOHTAIbHAS TMPOCKIIUS MEPEMEIIACTCS BIOJIb OCU
X. UsmepuB paccrosiHue oT OCHOBaHUA pebpa no Touku K Ha Hary-
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panpHOU BenmmuuHe pedpa SC, OTI0KHUM ero oT ocHoBaHUSA pedpa SC
Ha pa3BEepTKeE.

An kS1Ej1 A Iéw E

C N

Puc. 6
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2.2. Pa3BepTKa npu3Mbl

JI71s1 TOCTPOEHUSI €€ MOXKHO MCIIOJIb30BaTh OJMH U3 TPEX CIOCO-
0OB:

1. Packarka.

2. Cioco® HOpMaTBbHOTO CEUCHHUS.

3. Tpuanrynsanus (pa3OueHne rpaHeid Ha TPEYTOJbHUKH).

2.2.1. Crnioco0 packatku

Tak Kak TpaHsSMH TPU3MBI SBIAIOTCSA MapajuIeJIOTPAMMBI, TO
MPEIBAPUTENBHO PEIIMM 33aJ1a4y OINPEACICHUS UCTUHHOW BEIWYWHBI
sToii (puryper (puc. 7). BpaimeHmeM BOKPYr OCH, COBIAJIAOIIEH C
(GpOHTAIBHO PACHOJIOKEHHOW cTOpoHOM AB mapamnenorpamma, mo-
BOPAYMBAEM €T0 JI0 COBMEUIEHUS C INIOCKOCThIO 11, Ctoponsl AD u
BC mapauiensHbl TOPU30HTAIBHON MIIOCKOCTH, 3HAYUT, MPOCIUPYIOT-
cs1 Ha Hee 0e3 uckaxkeHus. Touku C u D mepemeniaroTcs BAOIb Tep-
MEHAUKYJISIPOB K OCH BpAIlICHUs. 3aCEKAEM Ha MEPICHAUKYIISIpax Ha-
TypanbHyto BennunuHy AD u BC u3 touek A, u B, COOTBETCTBEHHO.

Puc. 7
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Ha puc. 8 3agaHbl MpoeKINM HAKIOHHOW TPEYTOJIbHOU MTPU3MBL.

st mocTpoeHusT pa3BEepTKH IMOTPEOOBANOCH MPeoOpa3oBaTh
AIIOP, TOCTPOUB HOBYIO MPOEKIMIO MPU3MbI Ha IUIOCKOCTH 1,4, maparn-
JIeNbHYI0 OOKOBBIM pedpaM 3aJaHHOTO MHOTOTPAaHHHUKA.

Pa3BepThiBaHrEe OOKOBOI MOBEPXHOCTU MPU3MBI HAYaTO C TPaHU
ABFE, noctpoeHune KoTopoi aHaJIOTUYHO TOMY, UYTO OBLIO BBITIOJIHE-
HO Ha puc. 7.

Cnenyromytro rpanb BCGF BpamaeM Bokpyr peopa BF. Ha nep-
neHauKyispax Kk ocu AE, mo kotopeim nepememarorcst Touku C u G,
nenaeM 3aceuku ayrou paaumyca BC u3 Ttouek B u F, kak U3 1neHTpos.
Taxxke ompenensitorcs: Ha pa3pepTke BepmmHbl C u G. Ilporecc 3Tot
MOBTOPSIETCS CTOJBKO pa3, CKOJBbKO OOKOBBIX TpaHE MMEET Mpu3Ma.
Ha ToMm xe puc. 8 mokas3aHo, Kak ONPENEISIETCS HA PAa3BEPTKE IOJIO-
xeHue Hekoropou Touku K, mpunagnexamen rpann BCGF. [ns srou
[[eJId 4epe3 TOUKy B IpaHu mpoBejeHa mnpsimas KM, mapannenbHas
OOKOBBIM peOpam mpu3Mbl. CHadyana Ha pa3BepTKE MOCTPOEHA BCIIO-
MoraTeibHas mpsiMasi, a 3aTeM 1 Touka K, el npuHagiexaniasi.

2.2.2. Cnoco6 HOPMAJIBHOTO CEYCHHMS

Ha puc. 9 Obun 3amaHbl MPOEKIIMH HAKJIOHHOM TPEyrojbHOU
npu3Mbl. OCHOBaHUSI €€ MPOCIUPYIOTCs 0€3 NCKaKEHUS Ha TIII0OCKOCTh
I1,. HarypanpHas BennunHa OOKOBBIX pedOep oOIpenelieHa 3aMEHOM
IIoCKoCcTeW nmpoekuui. HoBast miockocts npoekuui 1, mapannenbHa
OOKOBBIM peOpam.

C menpio omnpeaeeHnss HOPMaJIbHOM MTUPHUHBI KaXXA0W OOKOBOM
rpaHd BBeJIEHa INIOCKOCTh I, mepecekaromas OOKOBBIE pedpa 1on
npssMbIM  yrioM. HatypanbHasi BeJIWYMHA HOPMAJIbHOIO CEYEHUS
1,2,3, onpenenena mioCKO-NapauIEIbHBIM NEPEMEIICHUEM €T0 B I10-
JIO)KEHUE TMapaJJIeIbHOE IUIOCKOCTH Tpoeknui I}, mpu koTtopom
142434 pacnionaraercst mapajaieiibHO OCH X4, @ TOUKM 1,2,3| mepeme-
IIAI0TCS BIOJIb pedep MpU3Mbl, KOTOPBIM OHU TIPUHAJICKAT.

J71st mocTpoeHust pa3BepTKU HEOOXOIUMO:

1. Ha mpsMo#i JMHWU, PACIOIOKEHHOM Ha CBOOOJHOM IIOJIe
yepTexa, Kak yroJHO, OTJI0XKHUTh MOCIE0BATEIbHO HATypalbHbIE Be-
JIMYUHBI CTOPOH HOPMAIBHOTO ceueHus 12 3 1.
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2. Yepes Ttouku 1 2 3 1 mpoBecTn npsiMbie, NEPIICHAUKYJISIPHBIE
JIMHUSAM HOPMAJIBHOTO CEYCHMUSI.

3. OTJIOXKHUTh HA HUX OT JIMHAUM HOPMAJIBHOTO CEYECHUS B OJIHY
CTOPOHY HATypaJIbHBIE PACCTOSIHUS 10 BEpXHEro ocHoBaHus DEFD, B
Ipyryro — 1o HmkHero BACB.

4. K ocHoBanuio mt000M W3 TpaHeld MNPUCTPOUTH BEpXHEE U
HIDKHEE OCHOBAHUS MIPU3MBI.

[Toctpoenne Touku K Ha pasBepTke, NmpuHAIIEKaIIEH pedpy
BD, nokazaHo Ha puc. 9.

Murus HOPMAALHO20

CeveHud
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2.2.3. Crioco6 TpuaHTyJIsIuu

Cnioco6 TpuaHTyJsauu (Coco0 3acedex) MpenoiaraeT mpoBe-
JICHUE OJTHOM JUaroHa M B KaXKI0W O00KOBOM rpaHu nmpusMbl. Onpee-
JIUB HaTypaJibHbIe BEJIWYMHBI JUAroHaied U OOKOBBIX pedep JI0ObIM
criocoOOM, MOXKHO CTPOWTHh HATypaJbHBIE BEJIMYUHBI KaXKION
rpaHy 3acedyKkaMu, pacrojaras uxX MocjielI0BaTeIbHO B HEOOXOAUMOM
MopsIIKe.

3. PASBEPTKM ITPOCTEMIIINX ITOBEPXHOCTEN BPAIIIEHW A

JI1si mOCTpoeHUs Pa3BEPTOK MPSAMOr0 KPYyroBOrO IUJIMHIApPA U

KOHyCa HE0OXOAMMO 3HAaTh JUIMHY 0Opa3yrolieid U JuamMeTp OCHOBa-
HUSL.

3.1. Pa3sBepTka npsiMOro KpyroBoro IAJIMHJIPA

Pa3BepTka mpsAMOro KpyroBoro IHJIHHApPA MPEACTABISECT COOOM
MIPSIMOYTOJIBHUK, OJHA U3 CTOPOH KOTOPOTO paBHA JUTMHE OKPYKHOCTH
nD, a npyras — Beicote h mumuagpa (puc. 10).
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3.2. Pa3BepTka npsIMOTO KPyroBOTrO KOHYyCa

Pa3BepTka mpsiMOro KpPyroBOro KOHYycCa MPEJCTaBISIET COOOMU
KPYrOBOM CEKTOp, paguyc KOTOPOro PaBeH JIJIMHE 00pa3yrolieil Ko-
Hyca, a JUIMHA AYTU — JJIMHE OKPY>KHOCTH OCHOBaHUs KOHyca D, ¢ —

LEHTPAJIbHBIN yroa (puc. 11).
1

| _ 180-D
._ @ | 1 %

"’) [.500
' ﬂ'_D;I______
D 360°

Puc. 11

4. PABBEPTBIBAHUE KPUBBIX ITIOBEPXHOCTEN

JIsi mocTpoeHusl pa3BEPTOK HAKJIOHHBIX WJIMA TMPSIMBIX, HO HE
KPYTOBbIX KOHYCOB M HWJIMHIPOB PEKOMEHIYETCS IMOCTyNaTh Clie-
TYIOIIAM 00pa3oM:

1. B 3agaHHbIlii HWIMHAP WM KOHYC BIUCHIBAIOT N-YTOJIBHYIO
MpU3MYy WK nupamMuay. Yuciao n 3aBUCUT OT pa3MepoB UepTeka, HO
BO BCEX CIIy4asx €ro He clieyeT OpaTh MEHBIIIE IIIECTH.

2. CTposIT pa3BepTKy n YrojabHOW MUPaMUJIbl WK TPU3MBI TaK,
Kak ObLI0 omucaHo BhImie (puc. 7, 8). [lomydeHHBIE TOUKU COSTUHSIOT
IJIABHOM JiuHueEn (puc. 12).
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4.1. PazBepTka nuimHIpa

Ha puc. 12 noka3zaHo NMOCTPOCHUE PA3BEPTKH HAKIOHHOTO I[U-
JIMHJIpa CIocOoOOM packaTtku. B MuiauHIp BHOKCaHa IECTUYTOJbHAS
npu3mMa.
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4.2. Pa3zBepTka KOHyCa

Ha puc. 13 noctpoeHa pa3BepTka HAKJIOHHOI'O KPYTrOBOTO KOHY-
ca. B Hero Bmmcana mectuyronbHas nupamuaa. [loctpoenue pas-
BEPTKHU MHUPaMUJIbI TTOKa3aHO Ha puc. 6. K pa3BepTkam OOKOBBIX IO-
BEPXHOCTEW HWJIMHJPA U KOHYCa MPUCTPAUBAKOTCS HATYypaJIbHBIE BE-
JUYUHBI OCHOBaHUH B yAOOHOM ISl 3TOTO MECTE.
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4.3. PazBeptka chepbl

Cdepurueckasi MOBEPXHOCTh OTHOCUTCS K HEPa3BEPTHIBAIOIIVM-
cs. CymiecTByome ciocoObl MOCTPOEHUS €€ Pa3BEPTKU JIAlOT JIUIIb
npuOIMKeHHBbIE pe3ybTaThl. CYIIHOCTh pacCMaTpUBAEMOTO CIoco0a
3aKJII0YAeTCSl B TOM, YTO 3JE€MEHT C(epHUyYecKOr MOBEPXHOCTH 3aMe-
HSIETCS QJIEMEHTOM LIWINHAPUYECKON Ui KOHNYEeCKOU. [Ipu 3TOM 1o
aeMeHTOM cdephl MOHUMAIOT YacTh €€, OTPAHUYCHHYIO IBYMS 00JIb-
IMUMU KpPyramu, SIBJISIFOIIMMUCS MEpUJIMaHaMu cephl Wiy mapasuie-
JIAMU.

[Tycte nana cdepa (puc. 14), TOBEpXHOCTh KOTOPOH paszfieeHa
MepUIMaHaMM Ha HECKOJbKO (HampuMep, BOCEMb) PaBHBIX YaCTEMl.
Kaxaprit 13 00pa3oBaBIIUXCS 2IEMEHTOB ceprl mpoerupyercs Ha 1
B BUJE cekTopa. OnuiiemM Tenepb BOKPYT CPephl MUIUHIPUUYECKYIO
MMOBEPXHOCTh, OCh KOTOPOH MPOXOJUT Yepe3 LEHTP cPephl NepreH -
KyJsipHO K Il (KOHTYp HWIMHAPUYECKON MOBEPXHOCTU H300pakeH
TOHKOM JINHUEH).

3aMEeHsIeM 3JIEMEHT C(epbl YacThIO MOBEPXHOCTH CO3JaHHOTO
HWIMHApa. ['OpU30HTAIBHOM MPOCKIMUENW 3TOTO UIMHAPUYECKOTO
anemeHTa sBisieTcs TpeyroabHuk ABK, a ¢poHTanbHOM — KOHTYp
chepsl (yra okpyxHOocTU 4-4"). JIns NOCTpOEHUS Pa3BEPTKU IWJIUH]I-
PUYECKOTO AJIeMEeHTa (JICTIECTKA) pa3AesiuM ero (PpOHTaIBHYIO MTPOEK-
[0 Ha BOCEMb PABHBIX YACTEU U MTOCTPOUM TOPU30HTAIBHBIE MTPOCK-
UM 00pa3yIolIMX, COOTBETCTBYIOIIMX ToukaM JeneHusi. Hatypanib-
HBIE JUTUHBI OTPE3KOB OO0pa3yromMX ISl TOCTPOSHUS pa3BEepTKH Oe-
peM ¢ ropuzoHTalIbHOM mpoekiuu (otpe3ku A1B, CiDy, EiF;, GiH)),
a PacCTOSHHE MEXIy HUMU H3MepsieM Ha (POHTAIBHON MPOEKINU
(mexay Toukamu 0, u 1,, 1, 1 2, 1 T.4.). Pa3BepTka U3 BOCHMHU JIETie-
CTKOB ITOBEPXHOCTHU cephl IoKazaHa Ha puc. 14. YUepes cepenuny oT-
pe3ka AB mpoBelieHa OCb CUMMETPUH TEPIEHIAUKYISIPHO Pa3BEPHY-
TOW JTMHUY 3KBatopa. Ha 3TOM OCH OTJIOKEHBI BJIEBO YETHIPE OTPE3KA,
paBHbIe oTpe3kaMm 0, -1,, 1,-2, u T. 1. YUepes Touku 1, 2 u 3 npoBene-
HBI NIApaJUIEIbHBIE SKBATOPY IPSAMBIE, HA KOTOPBIX 0TiOkeHbI CD, EF
n GH. CoenuHuB 1U1aBHOM KPUBOW KOHIIBI OTPE3KOB, MOJIy4YaeM pas-
BEPTKY OJIHOM ITOJIOBHHBI JIENECTKA. AHAJIOTMYHO ITOCTPOEHA Apyras
€ro MojoBHMHA. BoceMb TakuX JIETIECTKOB MPECTABIISIIOT COOOM TpH-
OIMKEHHO TTOCTPOCHHYIO Pa3BEPTKY C(epHl.
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5. INIOCKWE CEYEHU I TTIOBEPXHOCTEMN.
INEPECEYEHUE MHOI'OI'PAHHUKA ITJIOCKOCTBIO

[Inockue cedeHus: MHOTOTPAHHUKOB — 3TO 3aMKHYThIE (DUTYPBHI,
BEPIITUHBI U CTOPOHBI KOTOPBIX OMPEACIAIOTCS TIepecedeHueM 3ajaH-
HOM IUIOCKOCTH COOTBETCTBEHHO C peOpaMu U IpaHsIMU JTAaHHOI'O I'e€0-
METpUYECKOro tena. TakuMm oOpa3oM, I MOCTPOCHUSI CEYECHUI Ha-
XOJISIT WJIM TOYKHU TMepecedeHust pedep ¢ 3aJJaHHOM MIOCKOCThIO (CIo-
co0 pebdep), WM CTPOSAT MPSMBIC, IO KOTOPBIM IIJIOCKOCTH IepeceKa-
eTcsi ¢ rpaHsMu (crmocob rpaneii). [lokaxkem nmpuMeHeHUe WX Ha clie-
TYIOITUX KOHKPETHBIX IPUMEpaXx.

5.1. Cedenure mpu3MbI INIOCKOCTHIO OOIIETO MOJIOKECHHS

Ha puc. 15a nokazano nocTpoeHue CEUYCHUsI HAKJIOHHOW MPHU3MBbI
criocoboM pebdep. OTnenbHO BBIHECEHO OIpe/eieHue TOUYKH Tepece-
yeHus pedpa a ¢ 3aJaHHON CeKyIIeH IocKocThio I (puc. 150).

PeOpo a 3akio4eHO BO (PPOHTAIBLHO-TIPOCHUPYIONIYIO TLIOC-
KocTh R, moctpoena nunuss MN nepeceyenus miiockoctu R ¢ 3agaH-
HOM TIJIOCKOCTRIO I, ompenenena Touka nepecedenus 1 pebpa a ¢ iam-
Huern MN. DTo B ecTh TOUKa mepecedeHns pedpa a ¢ MIOCKOCThIO .
AHaJIOTUYHO HaWJCHBI TOYKHU IEpPeceueHUsl APYrux OOKOBBIX pedep
npu3Msl (2, 3) ¢ miockocThio I'. TOUKkM COETUHSIOT C yY€TOM BUJIUMO-
CTH pebep MHOTOTPaHHHUKA.

[Tockonpky OOKOBBIE pebOpa MPU3MBI MapaJlIeIbHBI MEXKIY CO-
Ool, mapayieNbHBIMU OYyIyT BCHOMOTraTelabHbIE (DPOHTATBLHO-
MPOECHUPYIONINE TIJIOCKOCTH YW JIMHUU TEPECEUYCHUs UX C 3aJaHHOU
ILIOCKOCTHIO [

Tak k€ MOXXHO NMOCTPOUTH CEYEHHWE MUPAMUJIbl, HO BCIIOMOTa-
TeJbHBIE TIJIOCKOCTH HE OyIyT mapajjieiabHbl MEXIY COOOI0 W JIMHUHU
UX TIEPECEUCHUS C 3aJJaHHOM IIOCKOCTBIO TOXKE.

3agaya 3HAUYUTEIILHO OOJErd4aeTcs, €CIU CEKYIas MIOCKOCTb
npoenupyromasi. Torga cedyeHrne MpoeUpPyeTcs Ha OJHY U3 ILIOCKO-
CTEU MPOEKIUN B OJIHY JIUHUIO.
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a) 5)

@

Puc. 15

Ha pwuc. 16 mocTpoeHO cedeHHWe mUpaMuabl (POHTAILHO-
MPOCHUPYIOMIEHN THIOCKOCTBIO.

MO>HO, HCIIOIB3YS CIIOCOOBI MpeoOpa3oBaHusl MPOESKITUH, Hpe-
BPaTUTh IJIOCKOCTH OOIIETO MOJIOKEHHUS B TIPOCIIUPYIOIIYIO.
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[ N

Puc. 16

Ha puc. 17 takasa 3amada pemaercs 3aMEHOW IUIOCKOCTEW Mpo-
ekunil. HoBas miI0CKOCTh MPOEKIMN PaCHoIaraeTcs MepHeHINKYIIsp-
HO 33JIaHHOM CEKYIIEH IUIOCKOCTHU. [Ipr 3TOM HOBasi OCh MPOEKIU
J0JDKHA OBITh TMEPICHIUKYJISIPHA OJTHOMY M3 CJIEJIOB TUIOCKOCTH 3a-
JTAHHOM WJIW JINHUW YPOBHS €€.

JI1s1 IoCTpOeHUS pa3BEePTOK YCEUEHHBIX MOBEPXHOCTEH OBbIBaeT
HEOOXOUMO ONpPEACNATh HaATypaJbHYIO BeIWYMHY cedeHus. Ha
puc. 17 oHa onpeaeneHa 3aMeHOM MIOCKOCTeW npoekiuit. [locae Toro
KaK CEYEHUE MUPAMUJIBI CTAJ0 MPOCIUPYIOIIUM, BEIOMpAETCS HOBas
TIOCKOCTh mpoekimi [1s, mapamnensHas cexymen minockoctu . [pu
3TOM HOBAsl OCh MPOCKIMN PACHOJIATAETCS MapaAIUICIbHO MPOEKIUN
A'4B'4C'4. Ha mnockocts Ils, cedenne mpoernupyercs Ternepb 0e3 Hc-
kaxxeHus A'sB'sC's.
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6. IOCTPOEHME CEYEHMI CITOCOBOM KOCOYT'OJIbHOI'O
ITPOELHMPOBAHUA HA OJHY U3 IINIOCKOCTEU ITPOEKIINHA

B HEKOTOpBIX cllydyasX yJI00HO CTPOUTH CE€YEHUE MHOTOIpaHHU-
Ka TUIOCKOCTBIO CITIOCOOOM KOCOYTOJIBHOTO MPOEIUPOBAHMS HA OJIHY
13 TUIOCKOCTEU MTPOEKIIUN.

Ecnu BbIOpaTh HampaBi€HUE NPOCIUPOBAHUS MMAPATIICITHHBIM
3aJJaHHOM CEKYIIEeW IUIOCKOCTH, TO OHAa, & BMECTE C HEW M CEUYCHUE
BBIPOJIATCS B OAHY MNpsIMYyI0 JIMHUIO. HampaBieHue mpoenupoBaHUs
MOYET OBITh MapaJlJIeIbHBIM JTFO00M MPSAMOM, IIPHUHAIICKAIICH TII0C-
KOCTH, HO pallMOHAJIbHEE BCEro, €CJIM IUIOCKOCTh 3aJaHa CJEeJaMH,
BBIOpATh €r0 MapajijIebHBIM CIIey IIOCKOCTH. Tora MmiIoCKOCTh Oy-
JIET IPOEIUPOBATHCA HA CBOM CIIE].

Ha puc. 18 nmocTpoeHo cedeHrne mupamMu/ibl IIOCKOCTBIO 00IIETo
nosiokenust P. HampaBnenue nipoerupoBanus S napayieabHo (PpoH-
TalbHOMY Ccliely IUIOCKOCTU. Bcesi miockocte P cnipoernupyercss Ha
CBOM TOPHU3OHTAIBHBIA cliell. JI0CTaTOYHO MOCTPOUTH TOPU3OHTAIIb-
HYIO IIPOEKIIUI0 BEPIIMHBI TUpaMuabl Oy U COEAUHUTD €€ C TOPU30H-
TaJIbHBIMM MPOCKIMUSAMH TOYEK OCHOBAHMS, COBIAAAIOIIUMU C CAMUMHU
toukamMu A; B; C,. KocoyroJyibHas poeKius nupamMuibl IEpeCceKaeT-
Cs C KOCOYTOJIbHOM MPOEKIMEN TIOCKOCTH 1o Tipamon Cy' Ay’ By, siB-
JISIOIICHCST KOCOYTOJIbHOM Tpoekinel ceueHuss. OOpaTHBIMU JIydaMu
TOYKHM CEUECHUS MIEPEHOCATCS HA COOTBETCTBYIOIINE pedpa MUpaMu/ibl.
Touka ceuenus: Ha peOpe C nmepeHeceHa Ha (GPOHTATBHYIO TTPOCKITHIO
CO ¢ nmomomipo (GpOHTATIN CEKYIIEH MIOCKOCTH, TOUKH pedep A u B
— C IOMOIIBIO BEPTUKAIBHBIX JIUHUN CBSI3HU.
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Puc. 18

Ha pucynke 19 cmocobom KOCOYTOJBHOTO MPOSHMPOBAHUS T10-
CTPOCHO CE€UCeHHEe HAKJIOHHOM Ipu3Mbl. HampaBieHue nmpoenupoBaHus
TOYEK IMapajuieIbHO (PPOHTATLHOMY CJIETy TIIIOCKOCTH.

KocoyronbHas mpoekiys HUKHETO OCHOBAHHUS MPHU3MBI COBIA-
JaeT C TOPU3OHTAIBHOW IIpoekmuer camoro ocHoBaHus ABC;.
CrposiTcsi  KOCOYTOJIBHBIC IMPOCKLUHM TOYCK BEPXHEIO OCHOBAHMUS
AoBoCo U COCTUHSIOTCS C COOTBETCTBYIOIIIMMU TOYKAMH HUKHETO
OCHOBAaHHUS.
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Puc. 19

102039 — KocoyronpHas NpoeKus ceueHuss. OOpaTHBIMU JTy4aMH
OnpeJeNIIeTCS TOPU3OHTAIbHAS MPOCKLMS CEUYEHUs, a B IPOCKIIMOH-
HOM CBs3U ¢ Hel — pponTanpHasd. [lonokeHne TOYKH 2, MPOBEPEHO C
ITOMOIIBIO (PpOHTAIIH.
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ITocTpouTts ceyeHne 3aJJaHHOTO TeJIa TIIIOCKOCTHIO U PA3BEPTKY yCe-
YEeHHOM YacCTH.
BapuaHThbl 3a1aHM TaHBI B TPUJIOKEHUM.

YcnoBHbIe 0003HAYEHUS:
IIpoexnuu Tena — yepHbie — S
Crnenpl TNIOCKOCTH — CHUHUE — S /2
Cedenue (IIpOEKIMU U HATypaJIbHAsI BEJIMYMHA) — KPACHBIE — S
JIuHus ceyeHus Ha pa3BEPTKE — KpacHast — S

[Tpumeyanus:

1. B BapuanTax ¢ 1 mo 6 ocHOBaHKE TUPAMUJIBI — KBAJIpAT.

JlnameTp ONMMCaHHON OKPY>KHOCTH OCHOBaHMS paBeH — 80 MM.

2. B BapuanTax ¢ 7 no 12 ocHOBaHME MTUPAMUJIBI — KBAAPAT.

JlnameTp ONMMCaHHOM OKPY>KHOCTH OCHOBaHUS — 60 MM.

3. B BapuanTax ¢ 13 no 18 ocHOBaHWE TUpaMuabl — PABHOCTOPOHHUU
MISTAYTOJIBHUK. /[MaMeTp ONMMCaHHOW OKPY>KHOCTH paBeH — 80 MM.

4. B Bapuanrtax ¢ 19 no 24 ocHOBaHME NPU3MBI — PABHOCTOPOHHUM
IISITUYTOJIBHUK. /[[MaMeTp OMMCaHHON OKPY>KHOCTA OCHOBAHUS PABEH —
60 mm.

5. B BapuanTax ¢ 25 1o 27 OCHOBaHME MUPaMUIbI — KBaJIpar.
JlnameTp ONMMCaHHOW OKPY>KHOCTH paBeH — 80 MM.

6. B BapuanTax ¢ 28 no 30 ocHOBaHME MPU3MBI — KBaJpar.

JlnameTp ONMMCaHHOW OKPY>KHOCTH OCHOBaHMS paBeH — 60 MM.
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