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BBEJAEHUE

[Tpupona - Benukwmii TBopen. OHa co3aana MWLIMapAbl (HOpM, KaK MPOCTHIX, TaK
U BecbMa MPUYYIJIUBBIX, CIOXKHBIX JJII BOCIPUATHS uyeioBedeckoro riasza. M Bce 3to
MHOrooOpasue CyllecTByeT BOKpPYI Hac, He KMMes B CBOEH OCHOBE MpSMOro yria,
npsMoit nuHUM, pebpa, KBajaparta, MNOpsMoyroiibHuka wid kyba! Hu B opHolt
u3 chotorpa@upoBaHHBIX YUYEHBIMHM TaJIaAKTUK HE 3a(UKCUPOBAHO MPSIMOYTOJIbHHUKA
WM KBaJpaTta, He HaiiieM Mbl UX U B MUKPOMUpE: aTOMbI, MOJIEKYJIbI... Bece B mpupoe
NPOEKTUPYETCI U KCTPOUTCS» O€3 MPAMBIX YIJIOB.

ApXHUTEKTOpaMu aKTUBHO MCTOJIB3YIOTCS U MOJICPHU3HUPYIOTCS CO3/1aHHbIE MPUPOIOM
parnmoHanbHbie GopMbl. M3BecTHO, 4TO HamboJee palMoHAIBLHOW 00O0JOUKOW SBISETCA
UMEeHHO cdepuueckas 000yiouKa: MpU HAaMMEHbIIEH MIOMAaAu HapY>KHOW MOBEPXHOCTH
OHa uMeeT HauOoNbIIMK BHYTpeHHHN o00beM. JIJii COBpPEMEHHOH apXUTEKTyphbl
9TOT (haKTOp SIBJIACTCS CYIICCTBEHHBIM, YUUTHIBAS BBICOKYIO IJIOTHOCTH METarojucOB,
BBICOKYIO CTOMMOCTb 3€MJIM U ee ocTpblidi nepuuur. Kpome Toro, map umeer TOUKY
paBHOBecUsi B JIFOOOM TOUKE CBOEH MOBEPXHOCTH, a MOMPoOyHTe KyO YCTaHOBUTh
Ha pedpo WM BEPLIUHY ...

Cdepuueckue 3eMEHTBl UMEIOT HEPEAKO TaKKe W pa3iMyHble 0nopul, ClyXKalllue
JUIA KpeIUIeHUsT HeCyIUX KOHCTPYKIMHA COOpY>KEHUH: CTOMKH, KOJIOHHBI, CTOJIOBI
OHM HaMOMUHAIOT INAPHUPBI U Cy>KaT AJs TOro, 4ToObl 3(h(}EKTUBHO mepeaaBaTh
paznuuHble HArpy3kM Ha Jpyrue 4YacTh CTPOSHMM WIM WX  OCHOBAaHUE,
npuyeM B JUHAMUYECKOM peKuMe. SpKUM MpuUMepoM HHKEHEPHBIX COOPYKEHHUH,
B KOTOPBIX HIMPOKO MCIONB3YIOTCSA CEepruuecKre 3JIEMEHTHI OMOPHBIX KOHCTPYKIIUH,
SBJISTIOTCSI COBPEMEHHBIE TIOJIBECHBIEC MOCTBHI.

IIpoexmuposanue u cmpoumenbcmeo cgepuvecKux apxumexmypHuiX COOPYIHCEHUL,
CMAno B03MOJCHbIM 011200apsi UCNONIL30BAHUIO UWAPOBO - CHEPICHEBOL CUCEMDL,
KOmopas — NO3601Aem  peanu3o8vléams — Camvle — CMeable  KOHCHPYKMUGHbIE
U apxumexmypHbie uoeu.

CrnoBo "Ceepa" npousouuio oT rpeueckoro ciosa "sphaira” - map.

Tena, umeromue chepuueckue MOBEPXHOCTHU, AOCTATOYHO YACTO UCHOJB3YIOTCS TaKKe
B TCXHHMKE U PA3IMUHBIX TEXHUYCCKUX KOHCTPYKIUAX. be3 cep He 0OXoauTCs HU O/IHA
JIUH3a, TIpUMEHsieMasd B OINTUYECKUX YCTpOICTBax: HauyMHAasg OT IPOCTHIX OYKOB
U 3aKaHYWBas  CJIOXKHEHIIMMU  acTpOHOMHYECKUMM  Teneckomamu.  CambiMu
pacnpoCcTpaHeHHbBIMU TEXHUYECKUMHU YCTPOWCTBAMH, MCIOJB3YIOIIUMHU CBOMCTBA
cepuyecKUX TOBEPXHOCTEW, SBIAIOTCA  WAPUKOBble  NOOUWUNHUKY — KAYEHUS.
CoBpeMeHHbIe BBICOKOW TOYHOCTH MOAIIMIHUKN KadeHHWs OCHAINAIOTCA IIapuKaMu
C MpaKTUYECKU HUACaTbHON ceprueckoil MOBEpXHOCTHIO (€€ HEPOBHOCTH JOCTHUTAIOT
BCEr0 JI0JIM MUKPOH).

Cdepsl uacTo npumeHstOTCs U B AiekTpoTexHuke. [1lupoko pacrnpocTpaHeHsl Takue
YCTPOWCTBA, Kak waposvie pazpaoHuxu. lllapoBbie pa3psaHUKU MOTYT paboTarthb
B YCJOBHMAX OYEHb BBICOKMX HaIPSIKEHUN U OOBIYHO HUCHOJB3YIOTCA [IJIsl TOTO,
YTOOBI 3aLIUTUTH CUJIOBYIO SJIEKTPUUECKYIO anmapaTypy OT Meperpy3ok.

Bce nepeunciieHHble BbIllle MPUMEPHI - 3TO JIUIIb HEOOJbINas 4acTh TeX obsacTeit
TEXHUKH, B KOTOPBIX MpUMeHSIOTCS chepuieckue Aeranu. Kpome Toro, ux 10cTaToyHO
4acTO MOKHO BCTPETUTh U B ObITy. MIMeHHO Onarojaapsi cBoiicTBaM cepbl Mbl MOXKEM
CIIOKOMHO  MOJB30BaThC  WAPUKOBOU pPYYKOU, a B BOJONPOBOAHBIX KpaHax
4acTo UCTONb3YETCS 3anuparowuii diemMenm 6 8uoe uapa ¢ Oomeepcmue.
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IHIAP
llap - Teno, MoJlydueHHOE BpallleHUEM IOJyKpyra BOKPYT OCH BpalleHUs.
[ToBepXHOCTH 1Iapa Ha3bIBACTCA cqhepoli.
Cohepuueckan nosepxnocms 00pa3oBaHa BpallleHUEM ITOIYOKPYKHOCTH BOKPYT
OCH BpallleHUs WU JABWKCHUEM TapajieNid - OKPYKHOCTH C MEPEMEHHBIM PaJInyCcoM
BIIOJIb OCH BpamieHus. Kaxmas ToYka MOBEPXHOCTH Ilapa yJajeHa OT ero IeHTpa
Ha OJMHAKOBOE pPAacCTOSHWUE, paBHOE paaudyCcy [IaHHOro Iapa. JKBaTop
Y BCe MEpUIMaHbl IIapa UMEIOT OJMHAKOBBIN auametp. [lapainenu pazHoro guamerpa.
Yem Omke K PKBATOpPY, TEM OOJIblle AMaMETp Mapajuieid, MpU yIaleHUH OT dKBaTopa
IaMeTp mapajienn yMmeHbmaetrcs (cMm. cTp.7). Ha Tpex opTOroHambHBIX MPOEKIIHAIX
JIMaMeTpbl OYEPKOBBIX OKPYKHOCTEH OJIMHAKOBBIE.

map cepa

obpazyromias
MOJTy OKPYKHOCTb

obpazyronuii
MOJTyKPYT

OCh BpaIlICHUs OCh BpAILCHUS |

Kpyr panuyca mapa unu "6onswioii kpye" modydaercs MpU CEYSHWHU IIapa
TJIOCKOCTHIO, MMPOXOAsIIel yepes ero neHtp (puc. la; cm. cTp.5).
Yactp mapa, orcekaemas oT HEro Kakol-HUOY b IIIOCKOCTBIO, Ha3bIBACTCA UAPOBHIM
ceemenmom (puc. 10).

Teno, orpaHUYEeHHOE KOHYCOM C BEPIIMHON B LEHTPE IIapa U COOTBETCTBYIOIIEH
€ro0 OCHOBAaHUIO CErMEHTHOM MOBEPXHOCTbIO, HA3bIBACTCS HPOCHIbIM — ULAPOBLLM
cekmopom (puc. 1B).

YacTe mapa, 3aKIF0YEHHAs MEXAY ABYMs MapajuieIbHbIMUA CEKYIIUMU TUIOCKOCTSIMU,
HazbIBaeTCs uLaposvim cioem (puc. 1r).
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Ha nosepxnocmu wapa evioensiom crnedyrowue xapakmepHole TUHUU.

1) napannenu - OKpy>KHOCTH, TIOJyUYSHHBIC B pe3yJIbTaTe MEPEeCCUCHUS
MOBEPXHOCTH IIapa TOPU30HTAIBHBIMU TIIOCKOCTIMU. Hanbosbias napaiens,
MPOXOJsAIIas yepe3 LEeHTpP MOBEPXHOCTH 11apa, Ha3biBaeTcs axeamopom (K);

2) mepuouaHel - OKPYKHOCTH, OOpa3OBaHHbIE CEUEHHUEM BepTHUKAIbHBIMU
TJIOCKOCTSIMH, MPOXOJAIIUMH uYepe3 IHEeHTP MOBEPXHOCTH miapa. [ TaBHBIMU SABISIOTCA
¢GbpoHTaNbHBIN (M) U NPOPUIbHBIN (N) MEPUAUAHBDIL.

KOMILIEKCHbBIN YEPTEK MOBEPXHOCTMU IIIAPA

B opToroHanpHbeIX MpOEKUUAX HA TOPU3OHTAIBHOM IJIOCKOCTH MPOEKLMNA O4epKOBOM
nuHuel mapa ki 6yaet skBaTop, KOTOpbIH Ha (GPOHTAIBHYIO U NPOGUIbHYIO MIIOCKOCTU
MPOEKIUA MPOCHUPYETCA B OTPE3KH, COBHAJAIOIIME C OCEBBIMU TOPU3OHTAJIBHBIMU
muanaMu (K: 1 ks).

Ha ¢poHTanpHOM MJIOCKOCTH TPOEKIUH OYEepKOBOM JWHUEH Mmapa Oyjaer
(GpOHTANBHBIN MEpUAMAaH M:, KOTOPBI Ha TOPU3OHTAIBHYIO IJIOCKOCTH MPOSKITHI
MPOCLIUPYETCA B OTPE30K, COBIAMAIOUIMKA C OCEBOM TOPU3OHTAIBLHON JIMHUEW mi,
a Ha MPOodUIBHOM MIIOCKOCTH MPOEKIINI ¢ 0OCEBON BEPTUKAIBHOM JTUHUEH ms.

Ha npodunbHOI MIOCKOCTH MPOSKINii 04epKOBOH JTUHHUEH ITapa OyaeT mpoduIbHBIHA
MEpHUAMaH Ns, KOTOPBI Ha TOPU3OHTAIBHON M (DPOHTAIBHON TIJIOCKOCTAX MPOCKIUi
M300pa3uTCs  OTpPE3KaMH, COBMAJAOMIMMH €  IIEHTPOBBIMH  BEPTUKAJIbHBIMU
AUHUSMA (M ¥ 02)

napaJuieimn-
k bpoHTATBHBII OKPYKHOCTH

MEPUIUAH-M C pajycaMu
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Illap (cghepa) - enuHcTBeHHasT Qurypa BpallleHus,
HA  TOBEPXHOCTH  KOTOPOH  MOXKHO  HAHECTH
OecurcieHHOE MHOXKECTBO CEMEHCTB Mapasuiesei.
C ¥X TOMOIIBI0 Ha TOBEPXHOCTHh IIapa HAHOCAT
pa3nuyHble TOUYKM, JUHUK. OOBIMHO MOJB3YIOTCA
ropu3oHTansiMu  (puc. 2), pexe GpOHTAIAMHU
U NPO(OUIBHBIMY NAPATUICIISIMU.

MOCTPOEHUME MPOEKIUI TOUKU
HA ITOBEPXHOCTHU HIAPA

Ha puc. 3a  wm300pakeHa (ppoHTanbHas TTPOSKITUSI
K: Touku K.
[locTpouTh TOPU3OHTAIBHYIO U TPOPUIBHYIO
npoekimu Touku K.

1.IlpoBoaum uepe3 Touky K: Ha minockoctu Il:
BCIIOMOTaTeNIbHYI0  JIMHUIO - TOPU30HTAIBHY O
napajuiens mapa, nonydaeM paaumyc R. Paanycom
CTPOUM OKpY>KHOCTb Ha TwiockocT [11 (puc. 30).

2.3 Ttouknm K MPOBOJINIM  JINHUIO  CBSA3U
0 TepecedyeHus C OKpyxkHocThio B Touke Ki -
ropusoHTanbHas npoekiusa Touku K (puc. 3B).

3.Ilpodunenyro mpoekimio Touku Ks ompenensem
0 JIMHUSIM MPOEKIMOHHOM CBA3U (puc. 3B).

Ha pwuc. 3r nokazaHo mnoctpoeHue Toukn K
c TTOMOIIBIO (pOHTATTEHBIX napauiesnei
MMOBEPXHOCTH II1apa.

Puc. 3
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BAPUAHTBI CEYEHUSA TMOBEPXHOCTHU HIAPA IJMIOCKOCTBIO YPOBHS

Y
Ecnu 3a1aHHbIe IIOCKOCTH MEepeceKaroTcs MKy cOOO0H,
TO QUTypHI CEUCHUS MPEACTABIAIOT COO0H HenoiHble Kpyeu
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AJITOPHTM MOCTPOEHHUs] MPU3MATHYECKOr0 Bbipe3a HA MOBEPXHOCTH ILIapa

1. TloctpomM TpE mpoeKImM mapa ¥ 2. Topu3oHTaNbHAA IUIOCKOCTh
u porTanbHyI0 TIPOEKIIIO ypoers [, mpoBesieHRas depe3
3a/[aHHOT0 BBIpe3a. O603HAUMM BEIpE3 TOUKY 32, TepeceKaeT

ToukaMu 12, 22 3z, 42, 52,

Anammmpyem  ¢opMmy  Beipesa:
HIKHAA TpaHb BbIpesa 2, 3, 4
nepecexkaer cdepy MO TOPH3OHTAIH,
Goxosbie rpand 1, 2: u 5, 4 -
TIO IIPOMITBHBIM [TAPATIEITIM.

TIOBEPXHOCTh MApa 10 Jyre
OKpykHOCTH  pammyca R
IIpodmsras TIPOEKIIKA
CCUEHHS - OTPE30K IpPAMOH
3.3, paBHEII  mHAMeTpy
OKPYKHOCTH.
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4. DBoxoBbie TrpaHH BBIpE3a,
00pa3oBaHHEe TBYMS
NPOQUIBHEIMA  IUIOCKOCTSMH,
TEPeceKaoT MOBEPXHOCTD Mapa

5 ¥ v
1 1

3.Mpo¢uIbHEIe MIOCKOCTH YPOBHA X

§§ 1 A, IPOBEICHHEIE Yepe3 TOuKy 12 1 5z,

/ s HA  TOPM3OHTANBHOM  MPOEKIMU
1 1

10 [yTaM OJHHAKOBOTO Pajiyca
E CPOEHPYIOTCS B OTPE3KH NPAMBIX R, AT Panilncmo ngMZos
22 u 44, OrpaHNYMBAIOMNX BBI.TeKaeT s aBeI;IIZTBa
mupuHy BeIpe3a ayramu 2:3idi —— PII) npasoii
a2 3 4
CTEHOK BBIPE3a OT LIEHTpa 1apa.
2 4, 2 4,
3 3 Jlyru Ha BHjE CIICBA CTHBAKOTCS
TONAPHO B OfIHY YTy B CHIY
CHMMETPHH.
z
| 5
1IN
2
l >N
7
) )
~
- 7 2 J
Kontyp ¢uryp ceyerns v
BEPTHKANBHBIMA ILIOCKOCTAME X y
(coBmaaromye Ha NPOdHILHOM <
TIPOCKITHH)
Kontypsi duryp cederns
BEPTHKANBHBIMHA IIOCKOCTAMH
Koutyp duryps ceuenns
% TOPH30HTAIBHOM IIOCKOCTBIO
1

10




MMOJIBIE IMTAPBI C OTBEPCTUSMU

[Tonbie mapbl - mapel, WMEKOIIWE BHEIIHIOK W BHYTPEHHIOK TMOBEPXHOCTHU
B BHAC JBYX KOHIEHTpUYECKHX cdep. BHYTpeHHSAS TOBEPXHOCTH MOXKET OBITh
KOHIICHTPHYECKON cdepoil WM KOHIICHTPUYECKON Tmomychepold, Mepexoasimei
B LWJIMHAPUYECKOE OTBEPCTHUE.

OTBepcTHs MOJIBIX IIAPOB - CKBO3HBIE OKHA W BBIPE3bl OrPAHUYEHBI OTCEKaMU
TOPU30OHTAIBHBIX U MPOMUIBHBIX IJIOCKOCTEH M HWIMHAPUYECKUMHU TMOBEPXHOCTIMHU
C OCAMHM, MPOXOAAIMMMH uepe3 LeHTp cdep. [loaToMy mpu mepecedeHUM TUIOCKUX
OTCEKOB U NWJIMHAPUYECKUX MOBEPXHOCTEN C HAPYIKHOM M BHYTPEHHEN MOBEPXHOCTIMU
IapOB MOJIyHYarOTCd OKPYKHOCTH WJIU JIyTH, KOTOPBIE MPOCHUPYIOTCsT Ha IiockocTd [,
I[1> unu I1; 6e3 ckakeHUs WM B BUJIE OTPE3KOB MPSIMBIX.
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HPAMOYT'OJBHAA U3OMETPUYECKASA INPOEKIIUA OKPYXHOCTH

B npAMOyrosibHOM HM30METPUUYECKOW MPOECKIUU
BCE TPU OCU OOpazyloT MekAy coOOH paBHBIC YIJIbI
B 120°, npuuem oce OZ  pacnonaraercs
Ha M300pakeHUU BEepTUKAIIbHO, ocb OX HarpaBieHa
BJI€BO, a ocb (Y - BnpaBo. M3omerpuueckyto
MPOEKIIMIO, KaK MPABUJIO BBHIMOJHSIOT 0€3 MCKaKeHUs
mo ocam X, Y, Z 1. e. mpuHsaB KodQPUIMEHT
VCKQ)KCHUS PABHBIM €IMHULE.

OxpyoicHocmes — uzobpasxcarom  ouamempom 1,22
ucmunHo2o  ouamempa  uiapa. HV3oMeTpruueckoi
MPOEKLMe OKPY>KHOCTH ABJISAETCA SJUIUIC (JIeKalbHas
KpUBasi), HO JJI1 IPOCTOTHI MOCTPOCHUS M300paKaroT
oBaJI (IIUPKYJIbHAS KpUBas).

Ilocmpoenue yemvipexyenmpogo2o o8ana epaguueckum cnocooom

®- duamemp

3adanHo20 wapa

JIluang masoi ocu = z

nokKas3daHo HAa puc4

JIvaus OOJIBIION OCH 1 Z

JIvuHus OO0JIBIIION OCH 1 X

JIuang maon ocH = x
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AJITOPUTM NNOCTPOEHUS HN3OMETPUYECKOU INPOEKIMUU IHAPA
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KomruiekcHeIi yepTesx 1mapa ¢ Bbpe3aMu

1 aKCOHOMETPHUUCCKAs IMMPOCKIUA

Beipes 1/8 mosnoro mapa
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NEPECEYEHUE ITOBEPXHOCTHU HIAPA C HWINMHAPOM U KOHYCOM
[ToBepxHOCTH ¢ 001Iel OCBHIO MTEPeceKaroTcsi 0 OKPYIKHOCTH,
KOTOpasi NEPHEeHINKYJISIPHA UX OOIIEeH OCH U MPOECLUPYETC B BUZIE OTPE3Ka MPSMOM

R &

S

Bo3bMmem Tpu miockue Qurypsl: NpsSMOYTOJbHUK, KPYT
U paBHOOENpEHHbIA TpeyrojbHUK. Pacnonoxum ux

B OJIHOM TJIOCKOCTH TaK. YTOOBI OCH CHMMETPUHU KayKIOu
IPAMOYTOIIBLHE GUrypsl HaXOOWIKCh Ha OOWmIEl OCH  BpalleHUd,
- 3/"| a KOHTYpbl (uryp mepecekanuch. IIpuHSIB 3a OChH
BpaiieHuss npsmyro O-O, OyaeMm Bpamarh (QUCYpBL
; Kaxngas w3  HuUX  oOpasyer Telda  BpallleHHS:
N HPSAMOYTOJIGHUK - IHJIMHAP, KPYT - [Iap U TPEYTOJbHKK -
TPEYTOnbHUK _ / KOHYC.
S Omu mena epawjeHust Ha3bl8AIOMCsL COOCHBIMHU, MAK
P i KAK npu 00pazoeanu Onu umenu 0ouyio 0cb 8pAujeHus..

B T0 ke Bpemsi MOBEpXHOCTH LIUIUHPA, KOHYca U 1iapa
MIEPECEKAOTCS MEXTYy COOOIA:

a) YUNUHOP C WAPOM - NO OKPYHCHOCMU, JIeXKAIleH B IJIOCKOCTH, MEePIeHIUKYJISIPHOM
K OCHU BpallleHUs U 00pa3oBaHHOM BpallleHueM TOUKU B - mepeceueHus KOHTYpoOB QuUryp
NpsAMOYTOJIbHUKA U KpyTa;
0) KOHyC ¢ wapom - no OKpyICHOCMU, JIeKAIIeH B TUIOCKOCTH, NMEPHeHAUKYJISIPHON
K OCH BpamieHus U oOpa3oBaHHOUM BpamnieHMeM Touku C - mepeceueHus KOHTYpOB
TPEeyTroJbHUKA U KpyTa.

Otcroga BUIHO, UYTO JUHUEU nepeceuenus 08)YX COOCHbIX NOBEPXHOCMeEU 8paujeHus
sa615emcs OKPYIHCHOCHIb, nedxcauyast 8 nioCKOCmU, NnepneHoOUKyIsIPHOU
K UX OCU 6paujenusl.

Ecnu oOmas och BpailleHuss ABYX TeJ BpalleHUs MeprNeHANKYJsIpHa OIHOMU
U3 TUIOCKOCTEH MPOEKIMHA, TO Ha 3Ty IUIOCKOCTh JIMHUS mepeceueHus (OKPYKHOCTD)
CIIPOCLIMPYETCS B HATYpaJIbHYIO BEJIMUMHY, a Ha JPyrue IJIOCKOCTH - B BHUJIE OTpe3Ka
MPpAMOM JIMHUU

OPOCKINA IMUIUHAPA

HITAHID

MIPOEKITHS

mapa

NPOEKIIUH JTUHUA
MepPECEUEHUS

IOPOCKIMA KOHYCA

OPOEKIUN JIUHUHI
TepeceveHnst

o011ast OCh BpalllCHUS
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OBO3HAYEHHUE C®EPDLI

OnemeHT pAetanu cdepudeckoit (hopmbl 0003HAUaeTCs pa3MEPHBIMU JIUHUSIMU,
nepej; KOTOpPbIMU HAHOCUTCA ~ 3HaK Auamerpa "O" unu paauyca "R".

B tex ciyyasx, korja Ha uepTexe, B BUILYy KOHCTPYKTHUBHBIX OCOOEHHOCTEH, TPYIHO
OTJIMYUTH chepy OT JPYTrux IMOBEPXHOCTEH OMyCKaeTcs HaHOCUTH CJoBO "cdepa"
uiM 3HaK cephl B BUjae kpyra "O" ¢ quaMeTpoM paBHBIM pa3MEPHBIM YKCTIaM.

W

R6 /

MACIITABHAS JIMHENKA

lIpasuna nonvzosanus macumadbHol WKANOU

JIJ1st KOHTPOJIS pa3MePOB MOJIb3YEMCS MacIITaOHOM IIKaJIOH.
Hanpumep: TpeGyetcs y3HaTh AMHbI oTpe3koB AD u DD” .

1. U3mepsiem otpe3ku AD u DD  Ha akcOHOMETpUYECKON MPOEKLIUU.
2. [Mepenocum ux pazmepsl Ha MacTabHyo 1mkary (AD mo ocu X,
DD’ mno ocu z) u y3HaeM UCTUHHBIN pa3mep:

|AD| =40mmMm (nrHa)
|IDD’| = 30mM (BbIcOTA)
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KOHTPOJIBHOE TECTUPOBAHUE Nel

J11s1 3aJaHHBIX aKCOHOMETPUYECKHUX MPOCSKITHIA
HalJUTe TPHU COOTBETCTBYIONIME MPOCKIINH IIIapa
(HampaBJICHUE B3TJISAAA YKA3aHO CTPEIOUKON
1151 BBIOOpa BUIa criepeu - (pacasa)
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NHAUBUAYAJIBHBIE 3AJTAHUA

"Cedenue mapa mioCKOCTbIO YPOBHS "

1.ITocTpouTh TpU NMPOEKIINM IIApa MO aKCOHOMETPUHN
(HampaBJIECHME B3IJIs/1a YKa3aHO CTPEIOUYKOIN)
2.11ocTpOouTh TpU MPOECKIIMU U AKCOHOMETPUIO

miapa C BBIPE30OM IO BUJYy cliepenu - (pacary
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ITocTpouTh TpU MPOEKIUU
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,kHE0dK 0191003001 vdRm OMHOKY)),, BMHEI'RE KUHOHIOLIGd Tosedg

AMIDIQ0dIT XI9HHBIRE €A UOHI/O OII
OIMIMI0dI OIANOORUALOWOHOME U
woeadadg o edem numioodu ndi 9arnodroo] |
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A0 XI9HHRIRBE €M HOHIO Ol
ommmisodil o1AM0ohndLoNoHOONE U
edem nmmisodn ndi arnodrooy|

[ suHamxeduA soHrogoduHad |
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7 suHomxeduA soHrogodnHad

AMIMIQ0dII XI9HHRY/BE €M HOHITO Ol
oIIMI20dII OIANOORUdIOWOHOdNE U
edem unmioodu ndi 91nodiooy
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CeuyeHue MOBEPXHOCTH MIAPA
HAKJIOHHOH MJIOCKOCThIO
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CEYEHUE NOBEPXHOCTHU LIAPA HAKJIOHHOH ILNIOCKOCTBIO

OpoHTAIBHO-  MPOEUUPYIOMIAs  [JIOCKOCTh
HakJioHeHa K TuiockoctaMm mnpoekuuid I u 1T,
B pe3ysibTare dYero ¢urypa B CEUYCHUU -
OKPYJCHOCMb -  Npoeyupyemcs  HA — HUX
C uckascenHuem 6 suoe IIUNCA.

Xapakmepnole mouku: 1 u 6 - BbiclIas
YW HM3LIIas, OHU K€ SIBJIAIOTCS KOHIIAMU MaJloi
ocu dumunca. Touku 4”3 1 4s - KOHIBI OOJIBIION
OCH DJUIMIICA, PaBHOW JAMAMETPy OKPY>KHOCTH
CeUYeHUs (bpoHTanbHbIE MPOCKILIUU 170'¢
pacmoJioKeHbI Ha ceperHe 12 6: Maoi ocw).

IIpomesicymounvle mouku Ha BUaax CBEpPXy H

CJIEBa, HAIlpUMEP TOYKU 2, 4 U S, onpeAensatoTcs
C MOMOIIIBIO BCIIOMOTATENbHBIX OKPYKHOCTEH Ru,
R> u R, MPOBEJICHHBIX Yepe3 HUX Ha
MOBEPXHOCTH 1Iapa.

[IpodunbHas mnpoekuus  TOYEK DJLIMIICA
MOCTPOCHA CIIOCOOOM KOOpMHAT.
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INPOEKINHA ITAPA C BBIPE3OM,

[y

YCEYEHHOI' O HAKJIOHHOMU IVIOCKOCTbIO

29



KOHTPOJIIBHOE TECTUPOBAHHUE No2

J11s1 3a1aHHBIX aKCOHOMETPUYECKUX MPOCKIIUIMA
HaWJIUTE TPU COOTBETCTBYIONIME MPOCKIINUM II1apa
(HampaBJIeHME B3TJIs/Ia YKa3aHO CTPEIOUKOM
JU1s1 BBIOOpaA BUjia criepeau - hacaja)

IIpumep oTrBeTa

12 6
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NMHIAUBUAYAJIBHBIE 3A/IAHUA
"CedeHue 11apa HaKJIOHHOM TNIOCKOCTBIO"

ITocTpouTh TP MPOCKIIMU U AKCOHOMETPUIO
mapa ¢ BbIpe3oM 110 (pacany ( BUJ CIIEpean)
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mihol suIntdodu senarudodn - €y
‘grIo0di BeHqIrRIHOAD - 7y
‘gumioodil eHdIreLHOEUdOd - 1y
:Bo1oAdunoodn exhol 01Ado1ox eH
‘94 LOOMOOL U MM WOIMOIHU X WAL O
e1UgR(IE OIONOHALRL NNBENAQ (MWHIIGII0Q)
MNITHOAIIOAIT KOLOIBRBHEOQO MOhOL UMIDIQO] |

"UMIIQO0dII XITHHBI'BE €4 HOHIIO Ol
oIIMIQ0dI OIANOORNdLOWOHOINE U
woead[g o edem unmioodu ndi 91rnodioo] |

L OI9100XO0I'I HOHHOLNEH BdRII OMHORY)),, BUHBIBE BMHOHIOGE ocedo(

N~

/
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q1uHEdX09 BUHO0ALOOI HMHU][

"UIO0HXdAQ90I1 BH AMhOL ULUBH
"UMIIQ0dII XITHHBI/BE €M HOHIIO Ol
otmIoodir o1A0ohUdLoOWOHOONE U

edem nnmisodn udr 9a1uodrooy]

¢ auHoHxXeduA doHhogoduHAd |,
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q91rHEdX00 BUMHO0d1O0I HUHU] [

‘ULO0HXded0II BH AMhOL ULUBH
‘U0 XITHHRIBE €M UOHITO OII
oIIIR0dI IANOORUALOWOHOINE U

edem unmioodn udi 91modio0] ]

 ouHIHXedIA doHROdodUHAd ],
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OTBET bBI aas camonposepkn no TECTUPOBAHUIO

KontponsHoe TectupoBanue Nel

b B
e1p.20 6 | 4 1119 127 3 110
1 2 5 8
b B
4 112 1|6 517 11|10
cTp.21 — — R —
2 8 9 3
b B
c1p.22 81 6 7| 4 10 | 12 219
11 5 1 3
KonTposbHoe TectupoBanue Ne2
b B
etp.34 11 7 5112 8 | 1 219
6 4 10 3
b B
4 |12 11] 3 10| 2 518
cTp.35 — —_— — —
7 9 6 1
b B
e1p.36 4 12| 3 916 2 11
10 5 8 11
b B
ctp 37 7 | 10 8 | 1 9 |11 315
6 12 2 4
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[TocTpouts Tpy NpoOEKIUHU

[Ipumep 3anmanus
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KUHEBI'RE KUHOHIOLIGd 11ogedOo()
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[TocTpouTs TpU NMpOEKIUU




1 [TocTpouTts Tpy NpOEKLUU
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[TocTpouTs TpU NpOEKIUU
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[TocTpoutsh Tpu DpoOEKLUUU




[TocTpouTh Tpy MpOEKIMHU
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[TocTpouts Tpy npoeKunmn




[TocTpouTsh TpU NMPOEKIIUN
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[TocTpouTs Tpu MpOEKIINU
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[TocTponTs Tpu NMpoeKNn
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[TocTpouTh TpU MPOEKIUU
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[TocTpouTh TpU MPOEKIUU
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[TocTpouTh TpU NPOEKIUU
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[TocTpouTh TpU NPOEKIUU
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[locTpouTh TpU IIPOEKIUH
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R chepst 64 mm,
R BHyTpeHHel chepsl - 52 MM

N

[TocTpouTs Tpu npoeKIUU
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R cdeprl 64 mm,
R BHyTpeHHel chepsl - 52 MM

[TocTpouts TpU NpoOEKUUHU




+2

[TocTpouth TpU NpOEKIUU
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[TocTpouTh TpU MPOEKIMH
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[TocTpouTs TpU MPOEKIUH
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[TocTponuts TpU NpOEKUNU
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- 78MM,

[entp cdepst oT ypoBHs "3eman"

BBICOTA TOYKH S - 90MM

[TocTpouTh TpU IIPOEKIINU
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[leHTp cdhepsl Ha BeICOTE 37 MM

OT YpoBHs "3emun"

ITocTpouTth Tpy NpoeKIUU
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Ilentp cdepri Ha Beicote 110 MM oT ypoBHs "3emiun"

[TocTpouTsh TpU NPOEKIUU
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LleaTp cdepst Ha BbIcOoTe 30 MM OT ypoBHSA "3emiin"
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W

[TocTpouTs TpU IPOEKIINU
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[TocTpouTs Tpu IIpOEKIINU
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VY4eOHoe u3ganue

TEOMETPUYECKUE TENA

METOJUYECKHUE PEKOMEHIAIIMM TTO YEPYEHUIO
JUTSL TTIOATOTOBUTEIBHBIX OTACICHUHN, INIIEHCKUX KIIAaCCOB
(B TOMOIIH TOCTYTAIOIIUM Ha CIIEIHATLHOCTD K APXUTEKTYpa»)

B 2 yactax

YUacte 1
AP

Bmopoe uzdanue, dononnennoe

CocTaBuTtens
MMPUXOJAbKO Bepa HukomnaeBna

Texawmdaeckuii penakrop O. B. [lecenvko

Hoxammucano B medats 17.10.2014. Gopmar 60x84%/s. Bymara odbcernas. Pusorpadus.
Ve ned. 1. 8,60. Yu.-uzn. . 3,36. Tupax 400. 3aka3z 1153.
U3znatenp v nonurpadpuyeckoe UCnoiHeHne: benopycckuil HaMOHANBHBIN TEXHUUECKUH YHUBEPCUTET.
CBHIETEIIBCTBO O FOCYAaPCTBEHHON PErHCTPALUN U3AATEIs, H3TOTOBUTENA, PACHPOCTPAHUTEISL
nevaTHBIX u3ganuii Ne 1/173 ot 12.02.2014. TTp. HezaBucumoctu, 65. 220013, r. MuHCK.
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