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AKT COI''TACOBAHUA

HA METOAMYECKHE PEKOMEHAAl U
M0 BBINOJHEHUIO MPAKTUYECKUX U JIa00OPATOPHBIX padoT
IIM 02. BoinnoJiHeHHe TEXHOJIOTHYECKHUX MPOLECCOB HA 00bEKTEe KANTUTAJIBHOIO
CTPOMTEJILCTBA.
MK 02. 03 I'eoge3nveckue padoTbl B CTPOUTEILCTBE.
s cnenranabHocTu 08.02.01 «CTponTe/IbCTBO M IKCITyaTANMS 31aHUN U
COOPYKEHUM»,
pa3padoTaHHbIE NPenogaBarTeieM
I'BITIOY IOxkH0-Y pajibCKOro rocyJapcTBEHHOI0 TEXHMYECKOr0 KOJLIeHKA.
Xanukosoit M.B.

[IpencraBieHHbIE aBTOPOM METOJMYECKHME PEKOMEHJALMKM K  BBIITOJHEHUIO
MpakTUYeCKux  pabot, koropbie BkimoueHsl B M/IK 02. 03 I'eonesnueckue paboThl B
ctpoutensctBe [IM 02. BpInojHEHWE TEXHOJIOTUYECKUX MPOLECCOB Ha OOBEKTE
KAUTAJIBHOI'O CTPOUTENIBCTBA, PACCUUTAHBI HA 22 ayJAUTOPHBIX 4aca, YTO B COOTBETCTBUU
C YTBEP>K/ICHHBIM YUEOHBIM TUIAHOM M YTBEPKJIEHHOM pabouel nporpaMmoit. OnpeneneHbl
3HaHWA, YMEHHMsS CTyJeHTa mo Kaxaou Tteme. llpuBenena yueOHast nureparypa B
HE00X0MMOM OOBeEME.

Meroanueckie peKOMEHJAlUMU K BBIIOJHEHHIO MPAKTUYECKUX padboT TeMbl 2.3.
['eonesnueckuit kouTpoas MK 02. 03 I'eonesnueckue padbotsl B crpoutenbetse [IM 02.
BrlnonHeHre TEXHOJIOTMYECKUX IMPOIECCOB Ha OOBEKTE KAMUTAIBHOIO CTPOUTEIHCTBA
MOTYT OBITh HCIOJB30BaHbBl B 00mIeo0OpasoBaTenbHblx yupexaeHusx CIIO s

crneunasibHOCTH 08.02.01 «CTpOUTENBbCTBO U SKCILTyaTallUs 30aHUN U COOPYKEHUI.

['enepanbhbiil nupextop OO0 «PAM-rpynm» N.C. Jomxko



. HOACHUTEJIBHAS 3AIIMCKA

C npumMeHeHHEeM B MPOMBIIIJICHHOM M TPa)XJaHCKOM CTPOMTENIBCTBE COOPHBIX
&KeJIe300€TOHHBIX KOHCTPYKITUH T€0e3MUeCKre padOThl MPHOOPETAIOT 0CO00E 3HAUCHHUE.
B 31HX ycioBusx BO3HUKAET HEOOXOIUMOCTD B TIOBCETHEBHON M HEMIPEPHIBHOM MPOBEPKE
PaBUJILHOCTH YCTAHABIMBAEMbBIX KOHCTPYKTHBHBIX JJIEMEHTOB. B Xo/e cTpouTenscTBa
JIENaloT pa3InyHbIe KOHTPOJbHBIC U3MEPEHUS, KOTOPbIE OJHOBPEMEHHO C Pa30MBOYHBIMU
paboTamMu 00ECIEYMBAIOT BO3BEJICHHE 3JIaHUM W COOPYKEHHUM B COOTBETCTBHU C HX
3aMpOEKTUPOBAHHBIMH pa3MepaMu u popMamu.

st 3aKkperuieHdus TEOPETHYECKUX 3HAHUW M MNPUOOPETeHUS HEOOXOIMMBIX
MPaKTUYECKUX YMEHUN MporpaMMon mpeaycMaTpUBAIOTCA MPAKTHUYECKUE pPabOThI,
KOTOPBIE MPOBOJIATCS TMOCIIE U3YYEHHUS COOTBETCTBYIONIETO yuyeOHOTO Marepuana. s
o6onee (G (HEKTUBHOTO UCIONB30BAHUSA BpPEMEHHM, OTBOAUMOrO IS TPOBEACHUS
MPAKTUYECKUX 3aHATUM, HEOOXOAUMO, UYTOOBI CTYJIEHTHI MOJATOTOBUJIUCH K paboTe
3apadee. OHU JOJDKHBI OTYETIMBO NPEACTABISATH ceO€ IeIb KaKIO0ro 3aHATUS, €€
TEOPETHUUECKUE OCHOBBI, YCTPONUCTBO Ie0I€3NYECKUX MPUOOPOB, MPUMEHSIEMBIX B padoTe.
[ToAroTOBIEHHOCTH YyUaIIUXCA K TTPOBEJACHUIO 3aHATUN JOJKHA KOHTPOJIUPOBATHCS. Uem
OO0JIBITIE CAMOCTOSITEILHOCTH MPOSIBUT YUAIIIUIICS MPHU BHIMOTHEHUH 33a/IaHUI, TEM OOJIbIIIE
3HAHWM, HABBIKOB U YMEHUW OH MOJIYYHT.

B pezynemame oceoenusi memwur 2.3. I'eodezuueckuii konmpoav kavecmea MK
02. 02. Yuem u wxommponv mexnonocuveckux npoyeccos IIM (2. Opeanuzayus
MEXHON02UHEeCKUX NPOYecco8 Npu CMpoumenbCcmee, IKCHAYamayuu U peKxoHCmpPYKyuu
CMPOUMeNbHbIX 00bEKM08 00YUAIOWUIC OONNCEH YMEMDb.
- YUTATh PA30MBOYHBIE YEPTEKHU;
- OCYIIECTBIIATH Ie0JIe3NIecKoe 00ecriedeHre B MOIrOTOBUTEILHBIN TIEPHOI;
- OCYIIECTBIISATh T€O0JIE3UYECKOE OOCCIEUYCHHE BBIMOTHIEMBIX TEXHOJOTUYECKHUX
oIeparuu;
- BECTH I'€0/I€3NYECKUI KOHTPOJIb B XO/I€ BBIIOJTHEHUS TEXHOJOTUUECKUX ONepaIuii;
B pezynomame oceoenus memwvr 2.3. ['eodesuueckuti koumponv kavecmea MK

02. 02. Yuem u wxommponv mexuonocuueckux npoyeccoe IIM (2. Opeanuzayus



MEXHON02UYECKUX NPOYeCcco8 Npu CMpoumenbCcmee, 3KCHAYamayuu U peKxoHCmpPYKyuu
CMPOUMENbHBIX 00BEKMO8 00VUAIOUULCSL O0NIHCEH 3HAMD'

- OCHOBHBIE T'€0/IC3UYECKUE MOHATHUS U TEPMHUHBI, T€OJE3UUECKHEe MPUOOPHI U UX
Ha3HAYECHUE;

- CrocoObl M METOJbl BBIMOJIHEHUS TEOAE3UYECKUX pPAadOT MpU MPOU3BOJACTBE
CTPOUTEIbHO-MOHTAXHBIX PaboOT;

YkazaHHbIC 3HAHUS U YMCHHUSI SIBJISIOTCS DJIEMEHTaMU OOITNX 1 TPO(EeCCHOHATBHBIN
komneteHuui [IM 02. Opranuzanusi TEXHOJOTHUECKUX IMPOLECCOB MPU CTPOUTEIBCTBE,
AKCIUTYaTallMu U PEKOHCTPYKIIMH CTPOUTEIBHBIX OOBEKTOB:

[IK 1. OpraHu3oBblBaTb ¥  BBIIOJHATh  HOJTOTOBHUTENBHBIE  PaOOTHI
Ha CTPOUTEIBHOM IJIOIIAJIKE

[IK 2. Opranu3oBbIBaTh W BBINOJHATH CTPOUTEILHO-MOHTAXHBIE, PEMOHTHBIE U
pabOThI O PEKOHCTPYKIIMHM CTPOUTEIBHBIX O0BHEKTOB

[1IK 3. [IpoBoaUTH ONEpaTUBHBIN y4yeT 0OBEMOB BBIMOJHAEMBIX padOT M pacxojaa
MaTepHualbHbIX PECYPCOB

[1K 4. Ocy1iiecTBasTh MEPONPUITHS IO KOHTPOJIIO KAYECTBA BHITIOJIHAEMbBIX padoT

OK 1. IloHumarh CyHIHOCTh M COLMAIBHYI) 3HAYUMOCTh CBOEH Oyayliei
npodeccuu, MPOsIBISATH K HEH YCTOMUMBBINA HHTEPEC

OK 2. Opranun3oBbIBaTh COOCTBEHHYIO JICSITEIIBHOCTD, BHIOUPATHh TUIIOBBIC METObI
U CIOCOOBI BBIMOJHEHUS MPO(ECCUOHANBHBIX 3a/1a4, OleHUBaTh UX 3(P(HEKTUBHOCTH U
Ka4yeCTBO

OK 3. [IpuHrMaTh pelieHus B CTaHIAPTHBIX U HECTAHAAPTHBIX CUTYallUsIX U HECTH
3a HUX OTBETCTBEHHOCTD

OK 4. OcymiecTBisITh TOUCK U UCTIOJIb30BaHUE MHPOPMAIIUUA, HEOOXOIUMOU ISt
3¢ (PEeKTUBHOTO BBINOJHEHUS NPO(ECCHOHANBHBIX 3a/Jad, NPO(PEecCHOHATBLHOTO U
JUYHOCTHOTO Pa3BUTHUS

OK 5. Wcnonw3oBath WH()OPMAIMOHHO-KOMMYHUKAITMOHHBIE TEXHOJIOTHH B
npoheCCUOHAIBHON JIeITEIIbHOCTH

OK 6. PaGoTaTh B KOJUIEKTUBE U B KOMaH/Ie, 3 (HEKTUBHO OOIIATHCS C KOJIJIETaMH,

PYKOBOJICTBOM, TOTPEOUTENSIMU



OK 7. bparp Ha ce0d OTBETCTBEHHOCTh 3a pabOTy HWIEHOB KOMaH/bI
(MOTYMHEHHBIX ), 32 PE3YJIbTAT BHIMIOJHEHUS 3aIaHUI

OK 8. CamocTosTeTbHO ONPENENsATh 3aJa4u MPOPECCUOHAIBHOTO U JIMYHOCTHOTO
pa3BUTHUA, 3aHUMATbCA CcaMOO0Opa30BaHMEM, OCO3HAHHO IUIAHUPOBATH IOBBIIICHUE
KBaTM(UKAIIUN

OK 9. OpueHtupoBaTbCd B  YCIOBHSX YacTOM CMEHBl  TEXHOJOTUUI
B TPO(heCCHOHATBHOM JIeATETbHOCTH

OK 10. HcrnonHATh BOMHCKYIO OOS3aHHOCTb, B TOM YHCIE C MPUMEHEHHEM

MOJTYYEHHBIX TPOQPECCUOHATIBHBIX 3HAHUM (17151 FOHOIIIEH )

IHNEPEYEHDB ITPAKTUYECKHUX PABOT

KomnuyecTBO

n/n HanmMenoBanue nmpakTHdeckux padoT
4acoB Ha




BBITIOJTHCHHC

paboTHI
1 IToaroroBka Tonorpaduyeckoil OCHOBHI. 2
2 CocraBieHue TMPOEKTa BEPTUKAIBHOM  IJIAHUPOBKHU 4
y4acTKa.
3 O06paboTka MaTepHUaIoB MOJIEBOTO TPACCUPOBAHMS.
[TocTpoenue mpoduiis U pacdyeT MPOEKTHBIX AIEMEHTOB.
3) Husenuposanue OIIOPHBIX IIOBEPXHOCTEN u
OTpe/eNieHUEe TOJIIIMHBI MOAKIAN0K TPU YCTaHOBKE
TOPU30HTAILHON KOHCTPYKIIUH.
HTroro 12
HEPEYEHDb JTABOPATOPHBIX PABOT
No KomnuectBo
n/m HanmMeHnoBaHue nmpakTHUeCKuX padoT 1acos Ha
BBITIOJTHCHHE
paboThI
1 BbIHOC B HATypy MPOEKTHBIX 2JIEMEHTOB. 2
2 BrinonHenne u3mMepeHuii 1 HeOOXOAUMBIX PacUyeTOB IS 2
BBIHOCA B HATYPY MPOEKTHOM BBICOTHI TOUYKH.
[lepenaga oTMETKH Ha THO KOTJIOBAaHA.
Onpenenenre  BBICOT  TPYAHOIOCTYMHBIX  TOYEK
Pa3UYHBIX ~ COOPY)KEHMM M KOHCTPYKTHBHBIX
AJIEMEHTOB.
5 KoHTponb yCTaHOBKM KOHCTPYKTHMBHBIX JJIEMEHTOB B 2

BEPTUKAIBHOM TIJIOCKOCTH.

Hroro

10




NHCTPYKIMUA
10 TeXHNKe 0e30MaCHOCTH NPH BHINOJHEHUH J1a00PATOPHBIX H

NMPAKTHYeCKUX padoT

[Ipy BBIMOMHEHUH MPAKTUYECKUX M JTAOOPATOPHBIX PabOT CTYACHTHI JOJKHBI
coOJII0/IaTh CIeAYIOIIME MTpaBuila TEXHUKU 0€30MMacHOCTH:

1. Crynent, Haxomsch B Ja0opaTOpuu, JODKEH OBITh  MpeAelabHO
JTUCIUIUIMHUPOBAHHBIM W BHUMATEJbHBIM, OECIPEKOCIOBHO BBIMIOJIHATH BCE yKa3aHUs
MPENoIaBaTeIs.

2. Ilepen Hayanom pabOTHI C HHCTPYMEHTAMH M MPUOOpPaMU BHUMATEIbHO U3y4NUTE
UX YCTPOMCTBO U MHCTPYKLMH IO UX IOJIb30BAHUIO.

3. He pa3pemaercs pa3oupats npruOOpbl U UHCTPYMEHTHI.

4. He nonyckaetcsi 6€30TBETCTBEHHOT'O 00OpalieHus ¢ mprudopamu.

5. He pa3pemaercs mnpsiMoe HaBeIEHHUE JIa3epHBIX NPUOOPOB Ha COJHIIE,
HaMEpPEHHOE OCJIEIUICHHE TPEThUX JIULI.

6. He wucnonp3yiite nazepHble NpuOOpbl BOJM3M OT camMuX ce0s B TEUEHHE
JUTUTEJIbHBIX NIEPUOJIOB BPEMEHHU.

7. HatlenuBaHue TeneCKONMUYECKOr0 BU3Kpa J1a3epHOro npudopa HEMmoCpeICTBEHHO
Ha COJIHIIE WJIM Ha OTPa)KEHHBIN JIa3epHBIN JTy4 (OTPaKEHHBIH OT METALTUYECKUX WITU
3epKaJIbHBIX OBEPXHOCTEN U T.II.) MOXKET NOBpeIuTh Bamm rnasa.

8. O Bcex 3aMEUEHHBIX CIyyasX HEUCIIPaBHOCTU B paboTe MprOOpPOB U HAPYLLIEHUS
NpaBUJ  TEXHUKUM O€30MACHOCTH  CTYAEHT JOJDKEH  HEMEUIEHHO  COOOILIUTh
MPENo/IaBaTelo.

9. Ecam mpowu3olien HeCUacTHBIN Ciiydail, TO CleayeT HEMEJICHHO COOOITUTh 00

9TOM IIPEIIOAaBaTCIIIO.



Ilpakmuueckan paboma: Iloocomoexa monozpaghuueckoii 0cHoguwl.

Lenv pabomuwi:

1. Hayuumbucs 6bINOIHAMb BbIYUCIUMENbHYIO 00pabOmMKYy Mamepuaio8 HUBeIUpOBaHUs]
NOBEPXHOCMU NO KBAOPAMAM.

Obecneuenue:

- NUCBbMEHHO - YePMENCHBLE NPUHAODTIEHCHOCHIU.

- pabouas mempaoe.

B pe3yabTaTe BHINMOJHCHUSA HpaKTI/I‘IeCKOﬁ paﬁoTLI CTYACHT TOJIZKCH:
3HATb: AJIr'OpUTMBI BBIYMCIIMTEIbHOMU 06pa6OTKI/I PE3YJIbTAaTOB  HHUBCIIMPOBAHUA
IMOBCPXHOCTH 110 KBaJgpaTaMm.

YMETb: BIYUCIIATE YCPHBIC OTMCTKH (OTMGTKI/I 3€MJ'II/I).

MeToanka BbINOJHEHUS PA00ThI

HupenupoBaHue MOBEPXHOCTH MPOU3BOJIUTCS B LEJISIX MOJYYEHHUs] TOUHOTO TjIaHa
ydacTtka, ¢ wu300paxeHueM penbeda B KpymHOM Maciitabe, HE0OXOAUMOro MJis
COCTaBJICHHSI TIPOEKTOB BEPTUKATHHON IJITAHUPOBKH, TO/ICUeTa 00bEMOB 3EMJISTHBIX PaboT,
JUISl IPOEKTUPOBAHUSI U CTPOUTENIHCTBA PA3IMUHBIX UHKEHEPHBIX COOPYKEHHH, a TaKkKe
JUISL TEKYIIEeTO Yy4eTa 3E€MJISHBIX padOT M TMOJy4YeHUs HCIOIHUTENbHBIX JaHHBIX 00
OCYUIECTBJIEHHOM OJIaroyCTpONCTBE TEPPUTOPHH.

HupenupoBaHue MOBEPXHOCTH MO KBajpaTaM — HauboJiee pacnpOCTPAHCHHBIM U
TOYHBINA BUJl BEPTUKAIBHON ChEMKH B CTPOUTEIIBCTBE.

MecTHOCTBh CheMKH pa3duBaroT Ha 6 kBajpaToB. CTOPOHBI KBaAPaTOB JIHMHOU 20M.
OTMETKHU BEpILHH KBaJIPAaTOB MOIY4YalOT HUBEJIUPOBAHUEM.

CeTky KBazipaToB CTpOST Tak. B Touke A (cMm. puc. 34) cTaBAT BEIIKY, B TOUKE 9 —
Teo10aUT. OTMEPAIOT NPSAMOU yroJ U B Touke B craBst eme Bemky. [lo muausam 9 — A u 9
— B neHTol 0OTMEpAIOT OTPE3KH, paBHbIE CTOPOHE KBajpaTa. B Toukax 9, 5, 1 u 10, 11, 12

3a0UBaIOT CTOPOXKKHU. 3aT€M MHCTPYMEHT MEPEHOCAT B TOUKY 1, OTMEPSAIOT MPSAMOMN yroJu u



B Touke C craBar Bewky. [lo nuaun 1 — C 0TMEpSIOT CTOPOHBI KBAAPATOB U 3aKPETLISIIOT
CTOpOXKKaMU. BepIIHbI CTOPOH KBaipaToOB HAa TUHUU 4 — 12 HAXOAAT IPOMEPOM U3 TOUKU
4 Ha Bexy, IIOCTABJICHHYIO B TOYke 12. BepummHbl KBagpaToB BHYTPHU NPSMOYTOJIBHUKA
HaxoAsAT NIPOMEPOM C BeXM Ha Bexy. Ha Bcex CTOpOKKax MNHMILYT HOMEP TOYKH.
HugennpoBanue npous3BOAT ¢ OAHOW CTaHLUU.

OTcueTsl TPOU3BOAMINCH 110 KPACHOW U YEPHOW CTOPOHAM PEUKHU.
1. IToctpouts cetky kBagpatoB B M 1: 500, 3amucath OTCUETHI 1O YEPHOM M KpacHOM

CTOPOHAM PEUKH.
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Puc. 34

2. OnpenenuTs TOPU30HT UHCTPYMEHTA TI0 (hopmyIe:

Hi = Hgr + OP,
rie  Hgr - oT™MeTka pemnepa, M
OP — oTcyeT no uepHO# CTOpOHE PENKH, CTOSIICH HA penepe, M
Hi- 224,248 + 1, 374 = 225, 622
3. BeUMCIUTh OTMETKH TOYEK BEPIIMH KBaJAPATOB 1O (hopMyIie:

H=H; - b,



rae Hi - TOpU30HT HHCTpYMEHTA, M
b - oTcyer mo 4epHOM CTOPOHE PEUKHU, M

Hy =225, 622- 2,060 = 223,562

H, =225,622 - 1,738 = 223,884
H3=225,622 - 1,710 = 223,912

H4 =225,622 - 1,435 = 224,187

Hs =225,622 - 1,850 = 223,772

He =225,622 - 1,620 = 224,002

H; =225,622 - 1,493 = 224,129

Hg =225,622 - 1,335 = 224,287

Hq =225,622 - 1,815 = 223,807

Hi0 =225,622 - 1,527 = 224,095

Hi1 =225,622 - 1,272 = 224,350

Hi, =225,622 - 1,230 = 224,392



Ilpakmuueckan paboma:. Cocmaesnenue npoekma 6epmuKaiIbHOl RIAHUPOEKU

yuacmka.

ILlenv pabomuwr:

1. Hayuumuvcs evinonnames 2eoode3uyeckue pacuemsl NpUu GepMUKAibHOU NIAHUPOBKE
yuacmka.

Obecneuenue:

- NUCbMEHHO - YePMENCHBLE NPUHADTIEHCHOCTIU.

- pabouas mempaoe.

B pe3yabTarte BbINOJHEHHUS NMPAKTHYECKO PA0OTHI CTYICHT [I0JI2KEH::

3HATh: METOJUKY BBITIOJHEHUS PACUYETOB IO MPOCKTUPOBAHUIO TOPU3OHTAIHLHOMN
TUJTOTIAIKH.

YMeTb: BBIIIOJHUTH PACUYET MPOEKTHON BBICOTHI TOPU3OHTAIBHOW IUJIOMIAJIKU, COCTAaBUTh

KapTOrpaMMy 3€MJISIHBIX PadoT.

MeToanka BbINOJHEHUS PA00ThI

1. [TocTpouTk Tonorpaduyeckuii 1aaH yyactka ¢ ceueHueM penbeda 0,1 m.

Ha nucre Oymarum B 3aJaHHOM MacmiTabe CTpPOSIT CETKY KBaJApaTOB, HAHOCST
CUTYalMIO U y KaKJIOM BEPIIMHBI KBaapaTa MUILYT €r0 OTMETKY C OKpPYTJIEHHEM 10 | cMm.
ITo oTMeTKaM TOYEK ITPOBOAAT TOPU3OHTAIIN 3aJaHHOTO CEYEHUS.

CeTky KBaJpaTOB, €CIIM €€ OCTaBISAIOT, OOBOJSAT CUHUM IIBETOM, CUTYalMIO —
YepHbIM. ['OpM30HTAIM M OTMETKM TOYEK — KOPUYHEBBIM. Ha miiaHe moanuchIBarOT
MacHITad, ceueHue penbeda U MOoKa3bIBAIOT HapaBieHNEe MEPUAHAHA.

IIpr npoBeneHUM TOPU3OHTAJEH II0JArar0T, 4TO CTOPOHA KaXJOro KBajapara U
IaroHaJIi, yKa3aHHbIE HAa CXEME CTPENIKOM, UMEKT pPOBHbIM cKar. [loatomy myrem
VMHTEPIIOIUPOBAHUSA MEXKAY OTMETKaMM MOYKHO HAWTH IIOJOKEHUE TOPU3OHTAIEW Ha

CTOpPpOHAX N AUAroHaJIsIX KBaApaToB.



Bo3pMeM BepxHMii n€BbIi KBagpatT (puc. 35). Ilo oTmMeTkaM BepUIMHBI BUJTHO, YTO Ha
€ro JIEBOW U MPaBOil CTOPOHAX M HA TMArOHAJM €CTh TOYKH C OTMETKOW TOpU30HTaIH 9,9
M. UTOOBI HAMTH UX MOCTyNaeM Tak. [[enunm JieByro CTOpOHY MoIojiaM, oJlydaeM TOUYKY a
c oTMeTkoil 9,9 M, Tak kak paszHocTh OoTMeTOK 10-9,8=0,2. Pa3HOCTH OTMETOK MHpaBoOil
cTtopoHsl 11 cm, a quaronanu 15 cm. lenum cropony Ha 11. Jluaronans — Ha 15 gacreit. Ot
TOYKH C OTMETKOM 9,85 BBEpX MO CTOPOHE M AUArOHAIM OTIIOXKHUM 5 JAECIECHUH, NOIYyYUM
TOYKH ]l U B C OTMETKOM 9,9 M. TakuM ke mopsAKOM HalJieM B CMEXKHBIX KBaJpaTax TOUKU
T, 1, € C OTMETKOM 9,9 u Touku X, U ¢ oTMEeTKON 9,8 M. CoeAMHUB TIJIABHON KPUBOU TOUKHU

C paBHbBIMH OTMCTKAMU, 6YI[CM HMCTb TOPU30HTAJIM Ha BECh IIJIaH.
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Puc. 35 IlocTpoeHue minaHa HUBEIUPOBAHUS TOBEPXHOCTH

Marematrnyeckoe MHTEpIOJUpOBaHUE TpeOyeT MHOTO BpemeHH. [Ipoie pasmeTky

TOYEK, JISKAITUX Ha TOPU3OHTAJISX, CaeTaTh rpaduIecKu, Mo MajieTKe.



[Toctpouts Tomorpaduyeckuii miaH yyacTka METOOM WHTEPIIONIALINH T10 MaJIETKE C

ceuenueMm penbseda 0,1 M (puc. 36).
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224,3
224,1 [224,2 /
9 10 11 12
223,807 223,9 224 224,095 224,3 224,350 224,392

Puc. 36 IlocTpoeHune miana no najeTke

[Ipu >TOM NPUMEHSIOT MUJUTMMETPOBYIO Oymary uiu Kainbky. Ha xagpke HaHOCUM
pAI MapajuIeNIbHBIX JIMHUM Ha PAaCCTOSIHUM 2-3 MM, Y KOHIIOB MPSAMBIX HAAIUIIEM OTMETKH
yepe3 0,1 M, Tak Kak B JaHHOM 3aJlaHMM BbICOTa ceueHus: penbeda vepe3 0,1 m. s
HaXOXXJEHUS TIOJIOKCHHS TOpU30HTaNIel Ha npssMoi 12 (¢ ormerkamu 223,562 u 223,884
M) HakKJIagblBaeM KaJbKy Ha TpsaMyro 12 Tak, 4TOOBI TOJIO)KEHHE Touek 1 u 2
COOTBETCTBOBAJIO MX oOTMeTKaMm. IlepeceueHune mpsMoOl C JUHUSIMU KajdbKu OyAeT
COOTBETCTBOBATH IMOJIOKECHUIO TOPU3OHTAIEH ¢ OTMeTKaMu 223,6; 223,7; 223,8 Ha TaHHOU
MIPSAMOM.

TakuM crmoco0oM OMpeestoT TOJIOKEHUE TOPU30HTaJIe Ha BCEX MPSAMBIX,
MIPOBEJICHHBIX Ha TJIaHE.

Toykn ¢  OJAMHAKOBBIMM  OTMETKAaMH, pACMOJIO)KEHHBIE Ha  CTOpPOHAaX

MMPpAMOYT'OJIBHUKOB, COCAUHSAIOT IIJIAaBHBIMHW KPHBBIMU JIMHHUSAMU — T'OPU30OHTAJISAMMU.

2. Onpej:[eJme CpCAHIOI0 OTMCTKY IINIAHUPOBKU YYAaCTKa C HM3BCCTHBIMHU YCPHBIMU

OTMETKaMH BEPIINH KBaJIpaToB 1o (hopmyre:



Hyp = 4>ai+2>bi+>ci
4*n

I7I€ @i - OTMETKHU BEPIIUH KBaJApaTOB PACIIOJIOKEHHBIX BHYTPU KOHTYpA y4acTKa, M
bi — OTMEeTKH BEpIIMH KBapPaTOB PACIIOIIOKEHHBIX 110 KOHTYPY y4acTKa, M
Ci - OTMETKH YIJIOBBIX TOYEK y4acTKa, M

N - 491CJI0 KBAApPaTOB

H 4(H,+H)+2(H,+H,+H,+H,+H +H)+(H,+H,+H,+H,)
np 4‘6

_ 1792,524 + 26‘:’8.6 + 895,948 _ o0 045

3. [MogcunTaTh paboyre OTMETKH BCEX BEPIIMH KBaIPaTOB Mo (GopMyJie
a.l: H]‘[p = Hl

rae Hyp - cpeassist OTMETKA IUIAaHUPOBKH y4acTKa, M

H; - aOcomroTHast OTMETKA TOUKH 1, M

a1 = 224,045 — 223,562 = 0,483

ap, = 224,045 - 223,884 = 0, 161

az = 224,045 -223912=0,133 uT.1.

Paboune oTMETKH OCTaBHBIX TOUEK OMPEACIISIIOTCS aHAIIOTHYHO.

Jlamee coCTaBISAIOT KapTOrpaMMy 3EMIISIHBIX MAcC. Y Ka)XJ0M BEPIIMHBI KBAJIPATOB
BBINTUCHIBAIOT Pa00OUYME OTMETKHU, MTOKA3bIBAIOIINE BHICOThI HACKINEH WIIM TJTyOMHBI BEIEMOK
U TPOBOJAT JIMHHUIO, PA3TPAaHUYMBAIOLIYIO HACBIIA OT BBIEMOK HAa3bIBAEMYK) JIMHUEU
HYJIEBBIX pa0oT.

Touku HyJEBBIX pabOT, PaCcHOJOKCHHBIC HA CTOPOHAX KBAJPaTOB, OIMPEACISIOT
METOJIOM HMHTEPHOJIAINA MEXKIY CMEKHBIMA PAOOYUMU OTMETKAMU, UMEIOIIMMH Pa3HbIC
3HAKH.

4. OnpenenuTsh TPaHUIbl BBIEMKH U HACKINHU 110 (GopMyIie B 0TOOpa3uTh Ha pucyHke 37.



aH+ aK

rac ag— pa60qa51 OTMETKa Ha4yaJIbHOM TOYKHU CTOPOHEBI KBaJpara, M

— pa6oqa;1 OTMETKa KOHEYHOM TOYKH CTOPOHLBI KBaJpaTa, M

L - JIMHA CTOPOHBI KBaJ[paTa, M

O & g O3
¥os a,+LaT. 0,133 + 0,142 20=9,67 x,,= l= o83 20 12,26

a+a, 0,133 + 0,
a, & 0,043 > - 4 0,043 "
%% ata, - 0,043+0,084 207877 Xew= g "% 6,043+ 0,050 20 = 9%

G a, "= 0,238

*"q,+a1, 0,238+0,050

*20=16,53

0,483 p o,161 0,133 -0,142

4

0,273

0,238 0,305
o 11

Puc. 37
O0ObeM 3eMJISHBIX pabOT MO METOAY KBaJAPaTOB IMOJCYUTHIBAIOT IS KaXKIOTO

KBaJpaTa WK ero 4acTu 1o ¢GopMmysinamM reoMeTpHuH.

5. [loacuuTtaTh 00bEM 3eMIISTHBIX PA0OT.

[Tpumep:



Puzypa N2 8

V= Sa " hqvn

a*b
Sy=—3

9,25 * 6,77
8§, =225 277

= 31,31M

0 +0+0,043

s = 3 =0,0143M

V,=31,31-0,0143 = 0,448M’

Vl - Sm ¥ hcp.m
S.,=a*b

S,, = 400M”

h

_ 0,084 + 0,242 + 0,347 + 0,305

Puzypa N2 9
V’ - So . htp-o
Sp - sanno = Sa
S, = 400 - 31,31 = 368,69M"

0+ 0+ 0,084 + 0,305 + 0,050
X 5

-

V,= 368,69 0,0878 = 32,371m’

Puzypa N?° 10

cp.ao

4

= 0,2445M

V., =400 *0,2445 = 97,8M°

6. JlanHbIC 11O TIOJICYETY 00bEMa 3EMIISTHBIX PaOOT 3aHOCSATCS B TAOIHITY

Ne puryp

[Tnomane, M2

O0peM

BbBIEMKA HACBIIIb

400

51,20

348,8

59,277

340,723

18,6513

381,3487

31,31

0,448

OO NOOTBWN -

368,69

32,371

=
o

400

97,8

Htoro




Ilpakmuueckaa paboma: Obpadbomka mamepuaios noaeeo20 mpaccupo8anusi.

Lenv pabomuwi:

1. Hayuumobcsa evinonsims 06pabomky noieso2o HCypHala HUBEIUPOBAHUS MPACChl

MeTtoanka BbINOJHEHHUS 321aHUS.
HuBenupoBanue Tpacchl BeAyT Bcied 3a pa3OMBKOM NHMKETaka U YCTaHOBKOMU
periepoB. OHO UMeEET LIEJIbI0 MOJIYYUTh OTMETKU MUKETHBIX, IIIOCOBBIX TOUYEK U TOUEK
MOTNIEPEYHUKOB, IO KOTOPBIM COCTABIISIOT MPOJIOJIBHBIA U MONEPEUHbIN MPOGUIN TPACCHI.

HugenupoBanue BeayT criocoOOM K3 CEPEUHBI C pACCTOSIHUEM OT HUBEIUpA J10 peek S50 —

100 m.

HupenupoBaHue Tpaccsl HAUYMHAIOT M KOHYAKOT HA PEIepax IOCyAapCTBEHHOIO
HUBEJIMPOBaHUSA. JTO HEOOXOIMMO JII KOHTPOJISI HUBEIMPHOIO XOJa W MOJIYYEHHS
a0COJIIOTHBIX OTMETOK TOYEK Tpacchl. [IpuBs3Ky Tpacchl K penepam Jeaal0T HUBEIUPHBIM
X0J0M 0€e3 pa30MBKHU MUKeTaxka. PacCcTOsHUS OT HUBEIUpPA 0 PEeK OTMEPSIOT LIaraMu.
Ecnu B paiioHe paboOT HET penepoB rocyAapCTBEHHOTO HUBEIMPOBAHUS, HUBEINPOBAHUE
HAaYMHAIOT OT BPEMEHHOIO Pernepa ¢ YCIOBHOM OTMETKOM M 3aKaHUYMBAIOT Ha BPEMEHHOM
perepe.

HusenupoBanue nmpou3BOIAT B TAaKOW ITOCIEAOBATEIBLHOCTU. HuBemup ycraHaBImBarOT

IIPUMEPHO MOCEPENNHE MEXKY 3aJHUM U IIEPEJHUM ITUKETAMH, OTCYUTHIBAIOT CHAaYaja Io

peliKke, CTOSILEH Ha 3aJJHEM ITUKETE, 3aTEM 110 PEHKe, CTOSAIIEH Ha repeiHeM nukere. [locie

ATOr0 HHUBEJIMPYIOT BCE IUIIOCOBBIE TOYKH, PACIOJIOKEHHBIE MO OCH TPacChl, BKIOYAs

OCHOBAHMS TOINEPEYHUKOB, U TOYKH, PACIOJIOKEHHBIE Ha IONEpPEYHHKax. Pe3yibrarsl

M3MEPEHUH 3aIMCHIBAIOT B IOJIEBOU KypHAJL.

Jlanee ocyecTBISIIOT 00pabOTKy HUBEITUPOBAHHUS TPACCHI:

1. 3anonusor 1 u 2 rpader xypHana (tabn. 4). B rpade 1 numyt HOMEp CTaHIMH
(manpumep 4) B rtpade 2 cBepxy BHU3 — HoMep mnukerHou 3amuer (I1K2),
npomMexxyTouHoit (+70) u nepeaneit (IIK3) Touek;

2. TpyOy HaBOJAT Ha 3aJIHIOI0 TOUKY, [0 YEPHOU CTOpoHE peliku OepyT oTcueT (2811) u

numryT ero B rpade 3 mpotus [1K2;



3. TpyOy HaBOIAT Ha IEPEIHIOIO TOYKY U OTCUET IO YEPHOU cTOpoHE peiiku (2510) mumryT
B rpade 4 npotus [1K3;

4. Tlo orcyeram BbrumcisiFOT npesbimenue (h = 2811-2510 = +0301) u 3anmuchIBalOT B
rpady 6;

5. TloBopaunBarOT peKu KpaCHBIMH CTOPOHAMU K HUBEIUPY U OEPYT OTCUETHI, BHAYAJIE
o nepeaneit (7214), zarem no 3axueit (7513) peiike. Otcuersl nuiryT B rpadax 3 u 4
0J1 OTCUETaMH YEPHOU CTOPOHBI PEEK;

6. BBIYHMCIAIOT MPEBBIMICHUS 110 OTCYETaM KpacHbIX CTOpOH peek (+0299) u nuiryT ero B
rpade 6 U CpaBHUBAIOT €r0 C MPEBBIIICHUEM 10 YEPHOU CTOPOHE PEKHU.

Ecnu npeBbiiieHns: MoMydaroTcs CO 3HAKOM «IUTIOCY», UX 3aluchiBatoT B rpady Ne 6, eciau

CO 3HAaKOM «MHHYC», B Tpady Ne 7. Tak mocienoBaTeabHO BBIUMCISIOT B JKypHalie Ha

Ka)XJIOW CTAaHIUM BCE MPEBBIIICHUS MEXKIY CBI3YIOIIMMHU (3a CBA3YIOLIME MPUHUMAIOT

MIUKETHBIC WK TUTIOCOBBIC TOYKH ) TOUYKaMH xoja. JlomycTimas morpemHocts f, MM, Mexay

MPEBBIICHUSIMU OTIpeAeIsieTcs Mo Gopmysie U HE T0DKHA MPEBBIIATh + 3MM;

f=hc—hy

BeraucnsioT cpeaHee 3HaUYCHNUE MPEBBIIEHHS N, TIO popmyIie:

hcp = (hq - hK)/2

7. OTMeTKy Ha4yaJbHOTO perepa 3anucarh B )KypHaI TEXHUUYECKOTO HUBEIUPOBAHUS 110

Tpacce (tabm. 4) B rpady 14 mpoTuB HOMEpa COOTBETCTBYIOIIETO OMOPHOTO pemnepa.

8. Ilepen TemM Kak BBIYMCIUTH OTMETKH CBS3YIOIIMX TOYECK HHUBEIUPHOTO XOJa,

HEOOXOJMMO B JKypHAJIE TEXHHMYECKOTO HUBEIMPOBAHUS BBIMOJIHUTH IMMOCTPAHUYHBIN

KOHTPOJIb TPAaBUJILHOCTU BBIUMCIICHUM CPETHUX MPEBBIIEHUM, JIJIS1 YETO:

- CJIOKUTh PE3YJbTaThl OTCUETOB MO peilKaM, 3aMMCaHHbIE OTIAEIHLHO B BEPTUKAIBHBIX

rpadax Ne 3, 4, 6, 7, 8 u 9. PesynpTaThl cCyMM 0 KaxA0u rpade 3amucath Mo KakIaou

rpacdoil JaHHOUW CTPAHUIILI,

- pa3HocTh cymm Tio Tpadam Ne 3, 4 nmomkHa OBITh paBHa CyMME NPEBBIIICHUH,

MOJICUMTaHHBIX 110 Tpadam Ne 6 u 7, 1. e. momydaem popmyiy:

()3 — (B)a = (N)s + (N)r;
- cymMMa cpenHux mnpeBbimieHuid 1o rpadam Ne 8 u 9 nomxHa OBITH PaBHOU TMOJOBHHE

CyMMBbI TipeBbInieHu# 1o rpadam Ne 6 u 7, T. €. mojgydaem hopmyiy:



(h)s+ (h)s = 0,5 {(h)s + (h)7}.
9. Tlocne BBITOJHEHUS MOCTPAHUYHOTO KOHTPOJISA BBIYUCIUTH HEBS3KY fh, MM, CyMMBEI
TPEBBIIICHUH N, IO HUBEIMPHOMY X0y 110 (POpMYyJIam:
Ahy =3 hep — (Hion — Hirau),
10. Beruucnuth JOMYCTUMYHO BEIMYUHY HEBSI3KU Fhyon., MM, CYMM TPEBBIIICHUM
HUBEJIMPHOTO X07a 1o opmyJie:
[Ah] ==+ (50« L),
rae L —mmmHa xoda, K.
11. YGenuBmHCh, YTO BETMYMHA HEBSI3KH X0Ja MeHbIIe qomycTuMoit Ahg < [Ah],

BBIYHCIIUTH MOIPABKU CPEIHUX MPEBBIIEHUN Vhep, MM, TIO (hOpMyIIE:

thp =- Ah(b / n,

r7e N —4KuCJ0 CPEAHUX NPEBBILICHUN B HUBEJIMPHOM XOJE.
12. 1o ucnpaBiIeHHBIM MPEBBIIMICHUSIM BBIYUCISAIOT OTMETKH H, M, Touek (MUKETOB) MO
dhopmyie:

HHKO = HPH + hCTl-

[TonyueHHyro OTMETKY 3anmuchiBatoT B rpady 14 (tadmn. 4). B takoil nmocinegoBaTeIbHOCTH
BBIYMCIIUTh OTMETKH BCEX OCTAIBHBIX CBSI3YIOIIUX TOUEK, 3aMMChIBas UX 3HAYCHUS B rpady
14,

KonTposeM npaBUJIBHOCTH BBIUMCICHUSI OTMETOK CBSI3YIOIIMX TOUYEK CIYKUT MOTYyUYECHUE

HMCXOJHOM OTMETKH KOHEUHOTO perepa.

Tabanma 4
. = | BhIcOTa TOUEK,
§ = OTC‘{CTBI 110 PEUKE, MM HpeBBIHICHI/IH, MM = E M
5 = g5
g E 4 > g § 5} O
S 2 = | 2% SE | 54 B«
P = =4 S g Bprunc- Hcnpas- =S 2 d =3
= o = = Cpennue & = I -
S = ) JICHHBIE JICHHBIE = 5 a3 5 =
= =1 M =




- .35

+ - + - + -
2 3 4 5 6 7 8 9 10 11 12 13 14
1573 170,006
Pn
997 6274 1187 -2
1185 1186 1188
2760
Ko 7459 168,818
2715
Ko 7415 0802 -1
0802 0802 0801
1913
TIK1 6613 169,619
2039
1K1 6735 0325 -1
0327 0326 0325
1714
T1IK2 6408 169,944
2811
K2 7513 -1
0300 0299
4| +70 2003 | 0301 172,755 170,752
0299
TK3 2510
7914 170,243
TIK3 1232
5929 4
5 1682 1682 1686
I1K4 2914 1682
7611 168,557
I1K4 1111
5809
5 +55 2951 1792 -4 1797 | 171,475 168,524
1794 1793
IIK5 2903
7603 166,760
TIK5 2142 -1
6844 0288 0289
7
I1IK6 2430
7132 166,471
NOCTDAMKMYNENA KONTDONG
T(+)| Z(=) Z(+)] 2
00"2 67184 8% 9898 1428 4949
2856 - 9898 1428 4949 -
-2 | g1 —
- 352




[Iponomxenne Tabnuib 4

OTcueTsl 1o peiike,

BricoTa Touek,

[IpeBpiieHUs, MM =
MM < M
F
5
= s =
= = ) Bprunc- Coenmie Hcnpas- = =
s 9 o = JIeHHbIE pent JIEHHBIE S § s
Sl o= | @ | B . z 5
Z =) = s, £ = =
3 2 2 8 £ s
o 2 = 5 3 e
g + - + - + - § ES E
=
1 2 3 4 5 6 7 8 9 10 11 12 13 14
K6 | 1719 166,471
6417 0792 -2
8 0792 0792 0794
[K7 2511
7209 165,677
K7 | 2310
7011 -1
9 0105 0105 0106
0105
IIK8 2415
7116 165,571
IIK8 | 2932
7632 2481 -4
10 2479 2480 2476
K9 0451
5153 168,047
IIK9 | 2484
7182
0962 -2
1 +70 2310 | 0960 0961 0959 170,357
I1K10 1522
6222 169,006
K10 | 1418
6116 -2
12 0806 0807 0805
Pui 0612 0808
5308 169,811




Za | 2» I(H) | E()EH)| E()
s ®519 8496 19 24 L1
Zam | e |y .
- = 381 - 3351
KOHTPOAs NO X0y
g |8
B1B| [5]%|5(s(%)®
ala i|ld|lz|2|8
- | + I +
i w ~N ~ ~

NOCTPANNYHERA KOHTPONG

Hy=Hy=-0,195 mm

MpUMEepsl BHINHCHEHWNA

Npessiwenwe h, = a, - By

eyt = 1573 -2760 = 1187 (mm)

hy = ay - By

Moyt = 6276 - 7459 = -1185 (wm)
Omverca
Hg) = Hprz7 + oy = 170,006 + (-1,188) = 168,818 (m)
FOPM3OHT MHCTDYMENTE
T.H.-I]’n+a,‘;
a, - 3ammit orcver Ha K2 no YepHoh CTopose

FW = 169944 + 2811 = 172,755 (m)
OrMeTa NmoCoBoH TOMKM
Hypo=TMW. - c= 172,755 - 2,008 = 170,752

KOHTPONL NPKH HABEAWPOBIHMN MEXTY
penepammu

Ohg = Th- (Hy-H) = 0,170 - (169,811 - 170,006) =
= 0,170 -(-0,195) = +25 mm

[&h) = + 50 mmx
&%((Ah],mmmy*anm
ey NpessAUeMaM C ODDaTIAM @KoM




Jlabopamopnas paboma: Bveinoc ¢ namypy npoekmuuix 31eMeHmos

Lenv pabomuwi:

1. Hayyumwcs sbinonnsams paciemol no n0020mosKe OaHHbIX OJisl BbIHOCA 8 HAMYPY JTUHUU
3A0AHHO20 HANPABIEHUS U NPOEKMHOU ONUHBL.

2. Hayuumucs evinonnsms neobxooumvie pacuemul OJisi 8bIHOCA 68 HAMYPY NPOEKMHOU
8bICONbL MOYKU.

QOobecneuenue:

- nueeaup SETL AT — 20D, VEGA L30, SOKKIA B1;

- wumamue S6;

- nuseaupnas pevika PH — 3000, VEGA TS 3M;

- meoooaumul 2130, 4T3011,

- omeec;

- NUCLMEHHO - HePMENCHbIE NPUHAOLEHCHOCTIL.

- pabouas mempaoe.

B pesyabTrare BbINOJHEHHS JIA00OPATOPHOH PA0OTHI CTYACHT J0JIKEH:

3HATH: QJITOPUTM MOJATOTOBKH JAHHBIX [JI BbIHOCA B HATYpy JIMHUHM 3aJaHHOTO
HaIpaBJICHUS! U TIPOEKTHOM JIJIMHBI, TPOEKTHOW BBICOTHI TOUKH; METOJIUKY OMPENCIICHUS
BBICOTHI TPYHOJAOCTYITHBIX TOUEK.

yMeTh: MOJTOTOBUTH JIaHHBIE JJIsI BBIHOCA B HATYyPy MPOEKTHON BBICOTHI TOYKH, YHTATh

Pa30MBOYHBINA YEPTEK.

MeToauka BbINOJHEHUS PadOTHI

Ha ocHOBaHMM T€OAE3WYECKMX MOCTPOCHUHA Ha CTPOUTEIBHOW TIUIOMIAJKE
ONPEAEISIOT MOJ0KEHUE BCETO COOPYKEHUS B LIEJIOM WM OTAEIBHBIX €0 YaCTE! B ILJIAHE
1 1no BbicOTE€. OCHOBHBIMHM 3JIEMEHTAMM T€OJIC3MYECKUX MOCTPOEHUM HA CTPOUTEIHLHOM
TUIOMIAAKE SIBJISTFOTCSI:

- HOCTPOCHHUEC HAa MCCTHOCTHU JIMHEWHBIX OTPE3KOB BaﬂaHHOﬁ IMPOCKTOM IJIMHHBI;



- MOCTPOEHHME HA MECTHOCTH TOPU3OHTAIBHBIX YIJIOB 33J]aHHOM MPOEKTOM
BCIIUYNHBI;
- BBIHECEHHE HAa MECTHOCTh TOYEK C 33/ITaHHBIMU MPOCKTHBIMU OTMETKAMH;
- IOCTPOEHUE HA MECTHOCTH OCEBBIX TOUEK (TOUEK MEPECEUCHUSI OCEI) COOPYKEHHUIA.
1. BelunciieHue HanpaBiaeHUS U JJIUHBI JUHUN MEXKy TOYKaMU 10 UX KOOpJIUHATaAM
COCTaBJIICT OOPaTHYIO I'€0/IE3UUECKYIO 3a/1a4y.
Ecnu uzBectHsl koopauHatel Touku 1 (0 ; 0) u koopauHatel Touku b (+ 6 ;+ 7,8),
TO MOKHO ONPEENINUTh JyIuHY JuHuu 0b.
Ecnu uzBectHbl koopauHaThl TOUkH 2 ( +18,665 ; + 8,667) 1 KOOpAUHATHI TOUKU A
(+12,8 ;+10,9) , To MOKHO ONIPEACIUTH JJIUHY JUHUU A2.
- OTIPEICIUTH TIpUpaIIeHUEe KOOPAUHAT 10 popMyJie:
AX = Xp — X1 AX = XA — X2
Ay =y5-y1 Ay =ya-yz
r€ X1, X2, Xp, Xa— KOOpJWMHATHl abciuce Touek 1, 2, A, b.

VB ,Y1 ,YA ,Y2 - KOOpJIMHATBI OpANHAT Touek b, 1, A, 2.

- HaxouM tgo 1o dhopmyiie:
tga = Ay/ Ax

rae Ay, AX — nipupanieHue KOopAauHaT

- 10 3HAYCHUIO tZ0 HAXOAUM BEJIUYHMHY yIJia O.

- Ha3BaHME pyMOa OIpenesAIoT 10 3HaKaM NPUPALLEHUN KOOPINHAT.

Ha3zBanue CB OB 103 C3
pyMOOB
3Haku A X + - - +
AY + + - -

- JUTMHY TOPU30HTAIBHOTO TIPOJIOKCHHSI OTIPEISIISFOT 110 CIISAYIOMUM (OpMYJIaM:
d=Ay/sinr

d=Ax/cosr,



rae Ay ,AX — npupameHuss KOOpIuHar.

2. Bce IMOJIYYCHHBIC OAHHBIC 3aHCCTHU B Ta6J'II/IHy.

Koopdunamut
N tga =AU inp |d==X-|a=-2X| .
movex| & Y Ax| Ay Ax r @ |cosT | sinr sinr cosr| 9
A | +12,8 | +10,9 OB
-5,865| +2,233 | 0,3807 .. |159°10| 0,9346 | 0,3557 | 6,2778 6,2754 (6,27 -

2 |+18,665] +8,667 2050

B 1160 478 | 160| +78 | 13000 52‘;'2’6, 52°26| 0,6097 | 0,7926 | 9,8410 | 9,8409 |9,84]
1 (7] o

3. Breicuurath TOPHU30HTAJIBHBIC YIJIBI I10 (1)OpMYJIaMZ
Basi = 021 + Qa2 = 24955  + 180 °— 159 910" = 45%45

Beoi = QB + Q2 =526 —24°55 =27°31

4. BeIHOC B HaTypy NPOEKTHOW JIMHHH.
Brinectu Ha MmectHOCTH OCh 371aHust CD crnocoOoM MOJspHBIX KOOPAUHAT OT YCIOBHOTO

MyHKTa reoe3nYeCKoil OCHOBBI AB Ha OCHOBaHUM UCXOIHBIX JaHHBIX.

Tlopsioox evinonnenus 3a0aHus.

- YCTaHOBUTH T€OJOJIUT B TOUKY A ¥ MPUBECTH NMPUOOp B pabouee MOJ0KEHHE.

- OpueHTHpOBaTh TPYyOy Ha TOUKy B u 1o yriy Pa, JuHe jauHuH s, 3adUKCHpOBATH

HarpaBJyieHUE Ha TOuKy C.

- YcTaHOBUTH T€OAOJIUT B TOUKY B 1 mpuBectn mnpubop B pabouee mosioKeHHe.

- OpueHTHpOBaTh TPYOYy Ha TOYKY A U 1o yriy Pg, AnuHe JuHUU dp 3apHUKCHPOBATH

HalpaBJeHue Ha TOUKy D.



- 3mepuTth nonyuennyto JuimHy ocu 3aaHusi CD npu nomoiu pyneTku.

- JlaHHbBIE 1O BHIHECEHUIO OCH 3/I1aHMS 3aHECTH B TAOIUILY.

No
/o

Ba Bs da, M dg, M CD, m

1 54°30° 35%5° 1,918 2,273 2,053




Jlabopamopnas paooma: Beinoanenue usmepenuit u Heo0X00UMbIX pacuemos 01

6blHOCa 6 Hamypy npoekmnoﬁ éblcombl mOUKU.

Llenv padomeut:
1. Hayuumwcsi 8blnoHams pacuemol 0Jisl 8bIHOCA 8 HAMYPY NPOEKMHOU 8bLCOMbL MOYKU;
2. Pazsums Hasviku eviHeceHus 6 HAMYpPy NPOEKMHOU 8blCOMblL MOUKU.
Obecneuenue:
- HUBeaup;
- HUBENUPHAs peuKa,
- wmamue,

= NUCbMEHHO - HepmeostCHble npuHadﬂemcﬂocmu.

B pe3ynomame 6vinoinenus npakmuyeckoii padomul cmyO0eHm 00J1HCEN:
3HATh: TTOHITHE BBICOTHI MPOCKTHOMN pEeNKH, aJTOPUTM pacyeTa TaHHBIX HEOOXOUMBIX IS
BBIHOCA MTPOEKTHON BBICOTHI TOUKH.

YMETb: BBIHOCUTL B HATYPY IIPOCKTHYIO BBICOTY TOYKH.

MeTtoanka BbINOJHEeHUs PA0OTHI.

1. BeImoysHUTh HEOOXOAUMBIE PACUETHhI ISl BBIHOCA B HATYpPy MPOEKTHOM BBICOTHI TOYKH
(cm. puc. 1).

[Iycth TpeOyercs Ha MECTHOCTH OTMETHTh TOUKY B, KoTopas Haxomuiach Obl Ha
3aIaHHOM IIPOEKTHOM ropusoHTte Hy, = 165,300. [l 5TOT0 nocepenuHe Mexay penepom
Y U3BECTHOU OTMETKOU Hpen 1 TOUKOM B ycTanaBimmBaroT HuBenup. [lo perike, crosmen Ha
penepe, npou3BogAT orcuet a = 0939, Beruucisor ropu3oHT uHCTpyMeHTa Hi = Hpey +a =
167, 254 u pasnocts Hi — Hypy = b = 1954, Drta pa3Hocts b ropu3zoHTa MHCTpYMEHTA U
MPOEKTHOTO TOPU30HTA MMEET BeChbMa OOJIbIIOE 3HAYCHHE ISl CTPOUTENS U HA3bIBACTCs
BBICOTOM MpOoeKTHOM peliku. [Tocie aToro B Touke B ycTaHaBiauBaroT peiky Tak, YTOObI Ha
Heit ObLT OTCUET, paBHBIN D (BBICOTE MPOEKTHOM ek ), IPHU KOTOPOM BBICOTA MATKU PEHKH

u Oyner paBHa npoekTHOW orMmeTke Hyp,. Ilox mATkol peiiku Ha IpenBapUTENBHO



BKOIIAHHOM CTOJIOE (MOXET OBbITh, Ha CTEHE CYIIECTBYIOIIETO 3/aHUsl, COOPY>KEHUs)
OTYETJIMBOM PHUCKON (PHUKCUPYIOT TOJOKEHHUE HCKOMOTO TMPOEKTHOIO TOPH30HTA

(HaHpI/IMCp, OTMCTKH YHCTOTO I10JIa IICPBOT'0 3Ta’Ka BO3BOIUMOTO 3,I[aHI/Ifl).

:. H,,= 165,300

167,254 d

I H,

Puc. 1

Ilopsodoxk evinonnenus 3a0anust:

- YCTaHOBUTDH HUBEJIMP Ha CTAHIIMIO B YCTAHOBJIEHHOE HA MECTHOCTU MECTO.

- [IpuBectn mpubOp B pabodee MoI0KESHHUE.

- [Ipon3BecTH OTCYET MO pEeHKE, CTOSIIIEH Ha penepe.

- BImoaHUTE HEOOXO0TMMbIE BEIYUCIICHHUS TSl ONIPECIICHNS BBICOTHI POSKTHOM PEeUKH.

- YCTaHOBUTh HUBEIMPHYIO PEHKY TaK, 4YTOObI BBICOTA NATKU pPEWKU OblLIa paBHA

IIPOEKTHOU OTMETKE Hiyp.

- Ilon mnsATKOM pedKH OTYETIMBOM PHUCKON 3aUKCHUPOBATH MOJOKEHHUE HCKOMOIO

IIPOCKTHOI'O 'OPHU30HTA.

- JlaHHbBIE TI0 BEIHECEHUIO B HATYPY TOUKH C MPOECKTHOM OTMETKOM 3aHECTH B TAOJIHUILY.



No BricoTa
HUBEJIN- Otmetku | OTCcueTHl ['opu3zoHT IIpoekTHast | TPOEKTHOM
PyEMBIX TOYEK, M | 1O PEWKE, | UHCTPYMEHTA, | OTMETKA, M | PEUKH, MM

TOYEK MM Hi, m
Per. 166,315 0939 167,254
KOHTPOJIb
B 165,300 1954

KOHTPOJIb




Ilpakmuueckasa paboma: Hueenuposanue onopnslx nogepxnocmeii u onpeoenenue

MOJWUHBL NOOKIAOOK NPU YKIAOKe 20PU30OHMAIbHOU KOHCIYKUUU.

Llenv padomeut:

1. Pazeumb HABbIKU BbINOJIHEHUS USMEPEHULL NPU NPOBEPKE PACNONONCEHUS PAOA KOJIOHH
Ha 0OHOU OCU.

2. Hayuumbcs 6blnonHsames 00pabomky JHCypHala HUBEIUPOBAHUS ONOPHBIX NOBEPXHOCHEl
KOHCOJ1ell KOJIOHH.

3. Pazeums Hasvlku cocmasienus npo@uisi u onpeoesieHus mouunsbl NOOKIAOOK.
Obecneuenue:

- HUBeaup;

- HUBENUPHAsA pelKa,

- wmamue;

= NUCbMEHHO - HepmeostCHble npuﬂadﬂeafmocmu.

B pe3yabTarte BbINOJIHEHHUS MPAKTHYECKO PA0OTHI CTYIEHT J0JIZKEeH:

3HATh: TOPSJOK BBIMOJHEHUS M3MEPEHUM M PACUYETOB IPU BBINOJHEHUU MPOBEPKU
COOCHOCTH U MPSIMOJIMHENHOCTH OBEPXHOCTEM.

yMeTh: BBINONHATE OO0paOOTKY >KypHaJla HUBEIHUPOBAHUS OIMOPHBIX TOBEPXHOCTEH
KOHCOJIEH KOJIOHH, COCTaBJISITh MPOGUITb U ONPEAEATh TOIIUHBI TOAKIAI0K, BHITIOIHATh

HM3MEpPEHUS MPU MPOBEPKE COOCHOCTH KOHCTPYKITUH.

MeToanka BbINOJTHEHUS Pa0OThI.

1. Pacmonoxxenue psga KOJOHH HAa OJHOM OCH TPOBEPSIOT OOKOBBIM
HUBEJIMPOBAHUEM: OT OCEBBIX PUCOK KpalHUX IO PAAY KOJOHH IOJA NPSIMBIM YIJIOM K
BBIBEPEHHOMY HaIpaBJICHUIO (OCH) OTKJIAJbIBAIOT paBHbIC OTpe3ku. Ha kpaitHel ToukoH,
YCTAHABJIMBAIOT TEOJOJIUT U KOJUIMMALMOHHYIO INIOCKOCTh €I0 HAIPaBISAIOT 110 JIMHUU
[apaJuIeIbHOM OCHU KOJIOHH. [IpUKIIanbIBalOT KOHEL PEMKU K HUKHEN OCEBOM PUCKE KaXK 101

KOJIOHHBI TOJA TpsMbIM yriiom. HaOmromarenbs Oeper OTCUeThl MO pelke MpH JIBYX



IIOJIOXKCHU A Tp}I6bI. Benuunna oTKJIOHEHUS CpCaAHUX OTCUHCTOB OT BCIMYMHBI OTPE3KA U
IMOKA)XET OTKJIOHEHHE KOJOHHBI OT OCH. 3aTeM HWIH OJHOBPCMCHHO BBIBCPAIOT

ITOJIOKCHHUC KOJIOHH B ITOIICPCYHOM HAIIPABJICHHU.

[lepen nEeWCTBUTENLHBIMU YHUCJICHHBIMU 3HAUYEHUSMH OTKJIIOHEHUH MOMENIAeTCs B
NpsSIMOYTOJILHOM paMke OykBa «By» mist BepxHero cedenus uinu OykBa «H» ans HuxkHEro

ceuenus (puc. 2). [To TaHHBIM U3MEPEHHI COCTABUTH HCIIOJHUTEIBHYIO CXEMY.

Puc. 2 TIpumep yka3zaHus IEHCTBUTENIBHBIX OTKIIOHEHUN OCEN DJIEMEHTOB OT

Pa30MBOYHBIX OCEH Ha TIaHe (KOJIOHHA)

2. HuBenupoBaHWe ONOPHBIX MOBEPXHOCTEH KOHCOJEW TMPOMOJBHOTO psiaa
JKEIe300€TOHHBIX KOJOHH TIPOM3BEJCHO C OJIHOW CTaHIMM HuBeaupom H-3,
YCTAaHOBJICHHBIM Ha OJHOM M3 KOHCOJIEM TPOTUBOMOJIOAKHOTO psAla KOJOHH. [1lar KoloHH
paBeH 6M. OTCUYETHI NPOU3BOAUIMCH IO KPACHOM M YEPHOU CTOPOHAM MOJIyTOPAMETPOBOM
peviku. Ha oCHOBE MOJIy4YEeHHBIX pE3yJIbTaTOB IPOU3BECTH:

OTMeTKY TOBEPXHOCTH KOHCOJIM HayaJlbHOUW KOJIOHHBI, YCTAaHOBJIEHHON Ha ocu A/
JUISL KQX0TO BapUaHTa MPHUHATH YCIOBHO: KOJIUYECTBO COTEH METPOB PABHO €IMHMUIIE, A
KOJIMYECTBO JIECATKOB M €IMHHUI[ METPOB COCTaBIISIOT JBE MOCHeAHHE LU(pBI HOMEpa
y4allerocsi B CHMCOYHOM COCTaBe IPYIIbI. DTH ke UU(PBI CTABSITCS U MOCIE 3asTON (M,
cM, MM). Hammpumep, 11st BapuanTa 5 oTMeTka rnepBoi kosioHHBI (A/1) coctaBisier H 1 =
105,105.

1. Obpabomka dx#cypHana HUBEIUPOBAHUS KOJIOHH

1.1. Beiuucnenue npeBbIIICHUs MPOU3BOIAT 10 opmyie



h=3-TI,
rae 3 u Il — oTcu€Thl no 3aaHel U nepeaneit peiike (rpadel 3 u 4 B )KypHaie
HUBEJUPOBAHMUS).

OrnpenensitoT MpeBbIIEHUE MEXIY Ha4albHOM U KaXKJI0M MOCIeayIoeld TouKaMu
JIBAXJIbI IO OTCUETAM, CHCJIaHHBIM IO YEPHOM M KPACHOW CTOPOHAM peuiku. Pesynbrar
3anuCchIBalOT B Tpadsl 5 M 6 >KypHaJa HUBEIUPOBAHUS B 3aBUCUMOCTH OT 3HAaKa
npeBbilieHus. [Ipu pacxokAeHUM NPEBBINICHUH, BBIUMCICHHBIX MO JBYM CTOPOHAM
peliku, He 0ojiee 2 MM 3alUCBHIBAIOT TOJT YEPTOM UX CpeHee 3HAYCHUE, OKPYTIIss JOIU
MWJUIAMETPA [0 YETHOTO YHUCIa MWUIMMETPOB. lIpuMep BbIYMCIICHHS NPUBEIEH B
KypHaJe HUBEIUPOBaHUs (IIpuioxeHue 1).

1.2. KoHTpOJIb BHIYUCIICHHS MPEBBIIICHUH.

[ToacuuThIBaOT CyMMy BeeX 3aaauX (2. 3) u nepenuux (2 I1) oTc4EToB 1Mo 4épHOiA
¥ KpaCHOM CTOpOHAM PEHKH, YUMTHIBAsL, 4TO X, 3 paBHA OTCUETY 1O pelike Ha Touke A/l,
YBEIIMYEHHOMY B 5 pa3, TaKk KaK BBIYUCJIEHUE IMATH TPEBBIILICHUI NPOU3BOIUIOCH
OTHOCHUTEIBHO NIEPBOM KOJIOHHBL..

[ToacunThIBAIOT CyMMY IpeBbIIeHu# (2. N), BRIYUCIEHHBIX 10 YEPHON U KPACHOMN

CTOpPOHAM PEWKH, a 3aT€M CPEeIHEE CYMMApHOE NPEBBILIECHHUE.

Z h ‘IépH.z Z 3 4yépH. ~ Z IT qépH.;

Z h KpacH. = Z 3 KpacH. ~ Z IT KpaCH.;

2N cpern= 20 wepu + 22 N pacu.
2
Cremyer BBIYUCIIUTh U 3alUcaTh B rpadbl 5 U 6 OTACIBHO CYMMY BCEX CPEIHUX
nojokutenbHbix 2 (th)  w orpunarensHbix Y (-h) mnpeBbimieHnit  , a  TaKKe
pesyapTHpyomyo cymmy 2h=>(+h)+ >(-h). Ecam pesynprupyromas cymma

HpeBI)IIHeHI/Iﬁ Zh TOYHO COBIIAJACT II0 BCIIMYMHC W 3HAKY C PAHCC BbIYUCIICHHBIM

CPEIHUM CYMMApPHBIM TPEBBIICHUEM 2. Nepeny, TO BBIYUCIICHHSI CICTIaHbI BEPHO.

Z h cpen.— Z h.



2. Bvlyucnenue ommemox OnopHbiX NOGEPXHOCMeEl KOHCOel KOTOHH
OTMETKH MOBEPXHOCTEH KOHCOJIEH KOJIOHH PEKOMEH]IYETCS BBIUUCIHUTH JABAXKIBI:
METOJOM NPEBBIIIEHUN U METOAOM T'OPU30HTA HHCTPYMEHTA.
2.1. Beruucnenne 0OTMETOK MMOBEPXHOCTH KOHCOJIM KOJIOHH METOJIOM TTPEBBIIIICHUN CIETYyET
BBITIOJIHATH 110 opMyIie
Hi= Hi+h i,
rjae | - TOPSAIKOBBIA HOMEP KOJIOHH;
Hi - oTMeTKa omopHOI MOBEPXHOCTH KOHCOIU KaXA0W MOCIEIyIOEeH KOJIOHHBI;
Hi - oTMeTka onopHO MOBEPXHOCTH KOHCOIN HAaYaJIbHOW KOJOHHBI A/1;
hi.1 - COOTBETCTBYIOIIIEE IPEBBIIIICHHE MEXK Ty KaXkKIOHM MOCIIEAYIONEH 1 HadaIbHOH A/l
KOJIOHHAMH.
Hanpumep, oTMeTka MOBEPXHOCTH KOHCOJIM KOJIOHHBI, YCTAHOBJIEHHOM Ha ocu A/2,
OyzneT paBHa:
H, = H{+h;.
[Ipunumas, Hanpumep, otmeTky Hi = 90,117, Oynem umers:
H,=190,117 + (- 0,007) = 90,110.
2.2. Topuzont nunctpymenTta (I'1) Beraucasior no hopmyse
ITN=H; +3,
rae Hi - oTMeTka KOJI0HHBI, YCTaHOBJICHHOM Ha ocu A/l;
3 - OTCUET 1O YEPHOM UIIM KPACHOM CTOPOHE PEWKHU, YCTAHOBJIEHHOW HAa KOHCOJIA 3TOU
KOJIOHHBI.
Hampumep, ecnmn H; = 90,117:
I'N wepu. = 90,117 + 0,221 = 90,338;
M pacu. = 90,117 + 4,943 = 95,060.
OTMETKHU KOJIOHH METOJIOM TOPHU30HTA HHCTPYMEHTA BHIYUCIISIOT 10 (popMyie
Hi=TU -TII,
rae Il - orcuér mo 4€pHOU MM KPAaCHOW CTOPOHE MEPENHEN PEUKH, YCTAHOBJICHHOM Ha
TOYKE, OTMETKY KOTOPOH HAJI0 ONPEIECIUTD.

Hampumep, 117151 KOJOHHBI, YCTaHOBJIECHHOUM Ha OCU A/2, 0OTMETKA KOHCOJIM pPaBHA:

Haz = TU wepu, - Mg = 90,338 - 0,227 = 90,111;



Han = T'U wacn. = IT wpacu. = 95,060 - 4,951 = 90,109;
Hax cpen- = 90,110

OTMETKHU KOJIOHH, MOTY4EHHbIE METOJJOM FOPU30HTa MHCTPYMEHTA, JI0JKHBI OBbITh
PaBHBI COOTBETCTBYIOIIIUM OTMETKaM, ITOJIyYEHHBIM METOJIOM ITPEBBILICHU.

Ilopsiook cocmasnenust npoghuisi no ocu ONOPHBLIX NOBEPXHOCMEN KOHCOIell KOJIOHH

s COCTaBJICHUS MpOo(UIs PEKOMEHAYETCSl HCIOJb30BaTh CIEAYIOLIUE
MacITaoBblI:

MaciTad ropu3oHTanbHBEIHN - 1:200,
MacmTad BepTUKanbHbINA — 1:1.

W cxXoIHBIMU JAaHHBIMU JJI COCTaBIIEHUS NMPOQUIIS CIyKaT (PAKTUUECKHUE OTMETKH
OTIOPHBIX MIOBEPXHOCTEN KOHCOJIEH KOJIOHH, BBIYMCIIEHHBIE B )KypHAJIE HUBEJIMPOBAHUS.
[ITar komOHH paBeH 6 M.

O6pa3zern noctpoeHust Tpoduiisi U ero ohopMIICHUS IPUBEAEH B IPUIIOKEHUH 2.

HeoOxonumMo NMOMHUTB, YTO JUIsl MPABUIBHOTO IOCTPOCHMS MPOPMiIs  HAIo
BbIOpAaTh HEKOTOPBIA YCIOBHBIA FOPU30HT, UMEIOIIMIA 00IIee i1 BCEX OTMETOK YUCIIO
METpOB M JeuuMeTpoB. OT JUIMH YCIOBHOIO T'OPU30HTA OTKJIAJBIBAIOT BBEPX IIO
COOTBETCTBYIOIIEM  BEPTUKAJIA  OTMETKH  OMNOPHBIX  ITOBEPXHOCTEH  KOHCOJIEU
CMOHTUPOBAHHBIX KOJIOHH, YMEHBIIICHHbBIE HA BEJIMYHUHY YCIOBHOTO TOPU30HTA.

OTMeueHHBIE HAa BEPTUKAISAX TOUYKH COCAUHSIOT NPSIMBIMH JUHUSMH U ITOTYYarOT
JUHUI0 Tpoduiis  (PaKTHYECKOrOo TOJIOKEHHUS! OMOPHBIX MOBEPXHOCTEH KOHCOJEH
YCTAHOBJIEHHBIX KOJIOHH. PyKOBOACTBYSACH 3TOM JIMHUEH, HA3HAYAIOT MOHTAXHBIN
TOPU30HT, HA YPOBHE KOTOPOTo OyAyT yJIOKEHbI MOAKpaHoBbIe Oanku. [Tpu aTom ciexyer
UMETh B BHUJY, YTO BBIPABHUBAHHE C MOMOILBIO MOAKIAN0K (HA3HAYEHUE MOHTAXHOTO
TOPU30HTA) HA KOHCOJSIX OOBIYHO OCYIIECTBISIIOT OTHOCHTEIBHO OTMETKH CaMoii
BBICOKOM ONOPHOM IMOBEPXHOCTH KOHCONM. B  IIpakTUYECKOW JEATENbHOCTU
MOHTQ)XKHUKaM NPHUXOAMUTCS YYUTBIBATH W TOPU30HT, MPUHATBIA U1 YKJIaJKU
MOJIKPAHOBBIX 0aJIOK IO KOHCOJISIM IMPOTHUBOMOJIOKHOTO psifia KOJIOHH.

[IpoexkTupyeMblii TOPU30HT Ha MpoQuUiIe YKa3bIBa€TCA KPACHOM JIMHHUEH.

ITocne Ha3HAYEHMS BBIPABHEHHOI'O MOHTAKHOT'O TOPU30HTA ONIPEIAEIISIOT TOJIIIUHY

IIOAKJIAAKHU Ha OHOpHOﬁ IMOBECPXHOCTH Y Ka)K,Z[OI\/’I KOJIOHHBI KaK pa3HOCTb MCKIAY



OTMETKONW MOHTa)XHOTO TOPU30HTA, MPHUHITOTO JI YKIaJKH MOAKPAHOBBIX OallOK MO
KOHCOJISIM, U ()aKTUYECKOM OTMETKOM OMOPHOM MOBEPXHOCTH HA KOHCOJH. TONIUHY

MOJIKJIAJIKH CIIEyeT MoKa3aTh Ha poduiie (CM. MpUiloKeHue 2).

Ilpunoscenue 1

XKypHasl TEXHU4E€CKOr0 HUBEIUPOBAHHUS
OTIOPHBIX MOBEPXHOCTEW KOHCOJIEN KOJIOHH

Ne Ne Otcuetsl o [IpeBbiienust | Cpennee | 'opuszont | OT™mET
CTaH- | TOYEK pelike IPEBBI- | HHCTPY- Ka
g 3ameit Iepen- | + - IIICHHE MEHTa
HE
1 2 3 4 5 6 7 8 9
A/l | 0221 90,117
4943
Al2 0227 0006 - 0007 90,338 90,110
4951 0008 95,060
A/3 0215 0006
4936 0007
Al4 0225
4947
A/5 0210
4931
Al6 0229
4950
= = X= =

[Ipumeuanne. Ilpu cocTaBiieHMM XypHajla HUBEIUPOBAHUS OMNOPHBIX MOBEPXHOCTEU
KOHCOJIEM KOJOHH HeoOXOJMMO mpuBeneHHbIe B Tpadax 3 u 4 OTcUeThl MO perkam
YBEJIIMYUTh HA YKUCJIO MUJUIMMETPOB, PABHOE HOMEPY IO CIHUCOYHOMY COCTaBYy TPYIIIIBI

y4aImxcsl.




Ilpunoscenue 2

MacuitaOsl:
["opuzonTtansubiit — 1:200

Beprtukanbpnbiii 1:1

[Tpoduiib ocu OMOPHBIX TOBEPXHOCTEN KOHCOJIEH KOJIOHH

TonwmMna noaknagxy | _ | ik

A

B MM o il o QQJQQ

Yenopamiii 0;

T opsaour

daxTHteckas = 2 3
Otmerxs = &

Homepaocei A AR Al Ak A HAk

[Ipumeuanue. 3a MOHTOKHBIA TOPHU3OHT CIEAYeT MPHUHATH HAMOOIBIIYIO

OTMETKY KOHCOJIEN KOJIOHH IMapbl PSAJIOB.



Jlabopamopnas padoma: Onpeoenenue evicom mpyoHo00CHYNHBIX HOUEK

PaA3TUUHbIX coopy;)fcenuﬁ U KOHCMPYKMUBHbBLX 3JIEMEHM086.

Llenv padomeot:

1.  Hayuumvca  evinoanamv  uzmepeHuss  Oisi  ONpeOeleHUsi  BblCOMbl
MpPYOHOOOCMYNHOU MOYKU.

Oobecneuenue:

- meoooum;

- omeec;

- pynemxa,

= MUCBbMEHHO - YepPMEIICHblE npuHadﬂeafmocmu..

B pe3ynvmame @vinonnenuna npaKkmuyueckoii padoomsl CmyoO0eHm OO0NHCEH:
3HATH: QITOPUTM  BBINOJHEHUS HU3MEPEHUN Il  ONpPEAECICHUS  BBICOTHI
TPYIHOJIOCTYITHOM TOUYKH.

YMeTb: BBINOJHIATh W3MEPEHUS I OINPEIEICHUS BBICOTHI TPYAHOAOCTYITHON

TOYKHU.

MeToanka BbINOJTHEHUS Pa0OThI.

OnpenenuTp BBICOTY HEAOCTYITHOM TOYKH.

B npakTuke cTpoUTENhCTBA YACTO BOZHUKAET HEOOXOUMOCTh ONPEAEIUTh BBICOTHI
TPYIHOJOCTYIIHBIX YAaCTEN PAa3JIMYHBIX COOPYKEHHW M YCTpPOWCTB.  BbicoTa
HEJOCTYITHOM TOYKHM OIPENENSAETCA MPHU MOMOIIM TeonoiuTa. Touky A, BBICOTY
KOTOPOU OMpPEAESIOT, CHOCAT (IPOEKTUPYIOT) Ha 3eMito B TouKy B. Ilocie storo
TEOJOJIUT YCTAaHABIMUBAIOT B TOUKE O. 3aTeM U3MEPSAIOT BEPTUKAIBHBIE YTIIBI 01 U 02
Ha Touku A u B nipu kpyre nmpaBo u kpyre JieBo (cM. Tab. 18), a Takke U3MepsroT
JIEHTOW WJIA CTAJIbHOM PYJIETKOM paccTosiHUe Mexay Toukamu OB, nmpuBeaeHHoOe K

TOPU30HTY.



[MepBas cranmmss d = 10 m (paccrostane ot Touku O 10 TOUkH B cM. puc. 3)

A
0 B
Puc. 3
Touknu | [lonoxenue Orcuersi no
BEepTHKAIBHO-| MO a Hi=h;+h,
HaOJIO/I. Kpyra
My Kpyry
KJI 27°46' onpr
A KO 07006 0 27°46
6,582
B KJI - 7°30' 0 7030
KII 7°30'
Hi=h;+hy,=d - tgoy + d- tgap (:|:2MM)
Hi=h;+h,=10 - tg 27°46" + 10 - tg 7°30' = 6, 582
Bropas cranuus
d=15m
T TonosKeHie OtcueTsl MO
OIKH o BEepPTHKAIBbHO-| MO o Ho=h;+h;
HaOJIO]I. Kpyra
My KpyTy
KJI 18°45’ oncy
A KII - 18°45' 0 18745 6.58
KJI - 5°40' . ’
B KT 5940’ 0 - 5°40




Ho=h;+hy=d-tgap+d-tgay (+2mm)
H,=hy+ hp =15 -tg 18°45 + 15 - tg 5°40" = 6, 58

HCPGZL- = H_+_Hg
2

Hepen, = 6,582+6,58 = 6,581m
2




Jlabopamopnas paboma: Konmpons ycmanosku KOHCMPYKMUBHBIX ITEMEHM 08

6 eepm UKAJIbHOU N1OCKOCHU.

Ilenv pabomuwr:

1. Hayuumucs 6binoaHsames uzmepenuss Lo KOHMpOoJo yYCMAaHO8KU KOHCMPYKIMUBHBIX
97IeMEeHMO8 8 8EPMUKANbHOU NAOCKOCHIU.

Obecneuenue:

- meoooum;

- omeec;

- pyiemxa,

= MUCBbMEHHO - YepPMEIICHblE npuHadﬂeafmocmu..

B pe3yJsbTaTe BbINOJHEHHUS MPAKTHYECKO PadOThI CTYACHT JOJIKEH:

3HATh: AQJITOPUTM BBINOJHEHUS U3MEPEHUN [0 KOHTPOJIKO YCTAaHOBKH
KOHCTPYKTUBHBIX 3JIEMEHTOB B BEPTUKAJIbHOMN MJIOCKOCTH.

YMeTb: BBINOJHATh HU3MEPEHUS MO KOHTPOJIIO YCTAHOBKH KOHCTPYKTHBHBIX

DJICMCHTOB B BepTHKaJIBHOﬁ IITOCKOCTH.

MeToauka BbINOJHEHUS Pad0ThI

[Ipy MOHTa)Xe KOHCTPYKUUU MPOMBILIJIEHHBIX COOPYXEHU HEOOXOIUMO YMETh
OIpENENATh YIJIOBbIE U JIMHEIHbIE OIIUOKHN B MOJO0XKEHUH BEPXHUX OCEBBIX TOUEK
BEPTUKAIBLHBIX KOHCTPYKIUH. /st aToro Teomonut ycranarimmsaoT O (cMm. puc.4)
TaK, 9TOOBI JIyd BUSHPOBAHUS ObLIT EPIICHANKYIISAPEH K OAHON U3 TpaHeit, T.e. 1 2 3
4 KOJIOHHBI, U HAa PAcCTOSHUU S, MPUMEPHO B JIBa pa3a OOJbIle €€ BHICOTHI.
N3mepsitoT paccTosiHue oT craniui O 10 TOpiia KOJIOHHBL. 3aTeM HaOJII0Jal0T JIEBbIE
U TIpaBble, BEPXHUE U HIDKHHUE O0pe3bl TpaHu B TOUKax 1, 2, 3, 4 mpu MOJOKEHUIX
Kpyr IpaBO W KpYr JIEBO, 3aIMChIBasg B JKypH&JI COOTBETCTBEHHBIE OTCYETHI
rOpU30HTaJIBHOrO Kpyra. CpeHee U3 CpeIHUX OTCUETOB MPU HAOIIOJEHUU TOoYeK |
1 2, 3 u 4 6yIeT COOTBETCTBOBATH OTCUYETAM, OTHECEHHBIM K 0ceBbIM ToukaM C u C

10 BEPXY U B OCHOBaHMU. Eciiu 3T cpegHue oTcueTsl, OTHECEHHBIE K Toukam C u C'



COBMAJAIOT, 3TO OyIeT O3Ha4yaTh, 4YTO JaHHAs BEPTUKAIbHAs KOHCTPYKIIUS
CUMMETPUYHA OTHOCHUTEJIBHO OCEBOM JIMHUM W JIEMCTBUTEIIBHO BEpTHUKaJIbHA. B
MPOTUBHOM CJIydae BelWYMHA Ao HECOBHAACHHUS CPEAHHX OTCUETOB OyJeT
YIJIOBOW OIIMOKOM IOJIOKEHUSI BEpXa JAaHHOW KOHCTPYKIIMH OTHOCUTENIBHO €€
OCHOBaHMs. 3Has TOPU3OHTAJIbHOC paccTosHue d OT TOYKH CTOSHHUSA [0

KOHCTPYKIIMH, MOKHO BBIYUCIUTh U BETUYUHY AN TMHEHHOMN OIINOKH.

Puc. 4 Onpenenenurie BEpTUKAILHOCTH COOPYKEHHUS

Touku | Ilonoxkenue kpyra OtcueTsl 1o
TOPU30HTAIIBHOMY KPYTY
KII 27°03'
. KIJI 207°03'
2 KII 30°53'
KII 210°53'
KII 30°55'
3 KII 210°55'
4 KII 27°05'
KII 207°05'




1+2
2

1. OceBoii Bepx KJI = =a

_207°03" + 210°53

= 208°58’
4 2
2. Ocesoii Bepx KII = 1*2
27°03' + 30°53’
B = = 28°58’
2
3. OceBoii unz KJI = 3%4 =cC
210°55’ + 207°05’
c = = 209°00’
2
4. Oceori a3 KII = 3%4 =d
30°55' + 27°05'
d= = 29°00’

2

5. CpenHee 3HauEHUE OCEBOTO Bepxa A =

A= (208° 58" +28°587):2=118°58"

c+d

a+B
2

6. Cpennee 3HaueHue oceBOro Hu3za B =

B=(209°+29°):2=119°
7. Ao = A - B (B cexyHaax)
Aa = (118°58' — 119°) = —0°02" = 120" (cek)
8. AL =Aa -S - sinl” = (Aa -S): 206265
S=15000mm

. 1
Sinl" =
206265

12015000
T 206265

AA =8.73 MM



Jlabopamopnaa paooma: Ilepedaua ommemku na OHo KOm/ji06anda.

Ilenv pabomuwr:

1. Hayuumucs evinonname usmepenus OJisi nepeHoca NPOeKmHOU OmMemKu Hd
paboyuti 20pu3oHm.

Obecneuenue:

- HUBenup,

- HUBenUpHas peuxa,

- wmamue,

= MUCBbMEHHO - YePpMEIICHblE npuﬂadﬂewﬂocmu.

B pe3yJibTaTe BbINOJHEHHS PAKTHYECKON Pad0ThI CTYIEHT 10JI7KeH:

3HaTh: AJITOPUTM BBINOJIHEHUS U3MEPEHUN JUIsl IepeHOoca MPOEKTHOW OTMETKH Ha
paboyuii TOPU3OHT.

yMeTb: BBIIOJHATh U3MEPEHUS JJI MEepPeHOoca MPOEKTHOM OTMETKHM Ha pabouuii

TOPU30HT.

MeToauka BbINOJHEHUS pad0ThI

1) Ha nHO HeriiyOoKoro KOTJI0BaHA OTMETKY MEpPEIaroT B TaKOM Topsiake. B
Touke A 3a0MBAIOT KOJ - TOUKY U CTOPOKOK (puc. 5). Ha xon u penep craBar peitku
U MKy HUMH Ha paBHOM paccrostnun HuBenup. [lo pefikam 0epyT otcyeTsl a u b

Y BBIYKMCIISIOT OTMETKY KOJIa:
Ha=Hp + (a—D),
rae Hp - otmeTka penepa,
a, b - orcuersl o peiikam.

Eciu npoextHast otTMeTKa 1Ha KowioBaHa Hyp, To pabouas oTMeTKa B Touke A

oyner:



h:HA-HHp

Pabo4yro oTMETKy HHIIYT Ha CTOPOXKKE C ee 3HakoM. llpu 3Hake miroc AHO
KOTJIOBaHA JIGKHUT BBILIE MPOSKTHOM OTMETKH; MpPU 3HaKe MHUHYC, HA00OpOT, JHO

KOTJIOBaHA OITYIIIEHO HM)KE MMPOEKTHOI'O YPOBHSI.

Puc. 5 Ilepenaya oTMETKHM Ha JTHO KOTJIOBaHA
2) Ha nrO Timy0okoro KoTioBaHa (puc 6) OTMETKY NEpearoT B 1Ba HUBEIHPA
C IPUMEHEHUEM PEEK U CTANbHOU pysieTku. OJIHYy pelKy CTaBAT Ha perep, BTOPYIO
- Ha KOJI Ha IHE KOTJIOBAHA, & PYJIETKY € Tpy30M 5 -10 KT moABEIIMBAIOT HA KOHCOJIb.
CraHuuu BBIOMPAIOT ¢ COOTIOEHUEM PABEHCTBA PACCTOSTHUM OT HUBEJIMPA 10 PEUKU
u pynetku. OTCUETHI 10 peiike U pyJieTKe OepyT OTHOBPEMEHHO JIBYMS HUBEIIMPAMH U
IIPU ABYX ropu3oHTax Husenupa. [Ipm ormerke penepa H, ormerka Touku A nHa

KOTJIOBaHa, KaK BUIHO U3 PUCYHKa, Oy/IeT:
HA=Hp+a—(d—c)—b,
rjae a u b - oTcueTsl 1Mo perkam,

d ¥ C - OTCYETHI IO PYJIETKE C HyJIeM BHH3Y.



JIJis MJIaHUPOBKHU JTHA KOTJIOBAaHA MO €ro IUIONIA/Id PABHOMEPHO 3aKPEILISIOT
KOJIbSIMU TOYKH 2, 4, 3, u T.4. Ha 3T TOYKHM COCTaBISAIOT cCXeMy, MOJOOHO CXeMe
HUBEJIMPOBAHUS TTOBEPXHOCTH, U HUBEJIMPYIOT UX CO CTAHIIMU BHYTPH KOTJIOBAHA.
[Tocne BBIYUMCIICHHS OTMETOK TOUYEK BBIUUCISIOT pabovre OTMETKH W TI0 HUM

IMPOMU3BOJAT INIAHUPOBKY JHA KOTJIOBAHA.

Puc. 6 Hepe,uaqa OTMCTKH Ha JHO KOTJIOBaAHa



KpnTeme OLCHKH BBINIOJTHCHHUA CTYACHTAMHA OTYCTHBIX paﬁoT

Ne | OnenuBaemblie Meron ['paHuyHBIC KPUTEPUU OIICHKU
.11 HABBIKH OLIEHKU OTnnyHO HeynoBnerBoputenbHO
1 2 3 4 3)
1 | Ornomenue k | Habmonenune | Bce matepuansr | B oTBenennoe mis
pabore. PYKOBOIUTE- | MPEACTAaBICHBI | pabOTHI BpeMsl HE
Js1, MPOCMOTP | B YKa3aHHBIN YIIOXKHIICS.
MaTtepuana. CPOK, HE JIeMOHCTpUPYET MOTHOE
TpeOyIOT Oe3paznuune K pabore,
JOTIOJTHUTENBHO | TPEOYET MOCTOSHHOTO
r0o BpEMEHU Ha | JIaBJICHUS JJIs1
3aBepLICHHE. BBITIOJIHEHUS 3a/IaHMSL.
2 | Cnocobnocts | [Ipocmotp Yerko He cniocoben
BBITIOTHSTH MaTEpUajoB. | 3aMOJHSIET MCTIONIb30BAaTh JIaXKe
BBIYHICIICHHUS. KypHAIIBI npocTeimme
U3MEPEHUH U apupMeTuyecKue
BBITTOJTHSIET JCHCTBUS TS
BBIUMCIICHHUS. TOJTyYeHUS
bes KOHKPETHOTO
3aTpyAHEHUM pesynbrata. bonbiioe
BBITIOJTHSET YHCJIO OUIHMOOK B
BBIYKCIICHUS B | BRIYMCIICHUSX,
BEJIOMOCTSIX. TpedyeTcs
JOCKOHAJIbHAs
IpOBEpKa pPe3yJIbTaTOB.
3 | Ymenue HabOmonenne | bes He criocoben
UCTIONB30BaTh | PYKOBOJAUTE- | AOTMOJIHUTENBH | UCIIOJIb30BAaTh 3HAHUS
MOJTy4YeHHbBIC JIs1, MIPOCMOTP | BIX MOSICHEHUH | U3 OJTHOTO pasjesa npu
paHee 3HaHUSI | MaTepuaioB. | (yKa3aHMU) pelIeHnn 3a1a4
Y HaBBIKH TSI UCTIONb3YeT pa3aesioB CMEKHBIX
perieHus HABBIKH U JTUCITUTUTHH.
KOHTPOJIbHBIX yMEHUS,
3ajad. HOJTyYEHHBIE
IPU U3y4YCHUH
JUCITUTITUHBI:
«MaTeMaTuKay,
«MH)KEHepHas
rpaduka,
«Mudpopmarnka
»,
4 | Opopmienne | [IpocmoTp Bce marepuansl | Pabora odhopmiena B
paboThI MaTepuaioB | 0(OpMIICHBI BBICIIICH CTETICHH,
COTJIACHO HEOPEKHO




CTaHmapTHeIM | JleMOHCTpHpyeMblie

TpeOOBaHUAM 3aMMCH BEIYUCIICHUH

UHCTPYKITUH, IIPOCTO HE MOTYT HE

rpaduka Ha IIPUBECTHU K

BBICOKOM JIOTIOJTHUTETHHBIM

ypOBHE omuoKaM
YMenue Cobecenoa- | I'pamoTHO [Toka3biBaeT HE3HAHUE
OTBEYaTh Ha HUE OTBEYaeT Ha npeaMeTa Mpu OTBETE
BOTIPOCHI, MIOCTABJICHHBIC | HAa BOMPOCHI, HU3KUH
M0JIb30BATHCS BOTIPOCHI, WHTEJUICKT, Y3KUH
npogeccuo- UCTIOJNB3YS KpYyro3op,
HAJIBHOU U npocgeccuo- OTpaHUYCHHBIN
o0miei HAJIBHYIO CJIOBAapHBIN 3ariac.
JIEKCUKOW MpH JICKCHUKY. YeTko BhIpaKeHHAas
craue Mosxer HEYBEPEHHOCTH B
OTYETHON 000CHOBATh OTBETaX U JEHUCTBUAX
paboThI CBOIO TOUKY

3peHus 1o

npobieme.

YeTko BUAUT
11€TIb.




NudopmanuonHoe odecrieyeHne peaau3anu NporpaMmsbl
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