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AKT COI''TACOBAHUA

HA METOAMYECKHE PEKOMEHIaI U
10 BHINOJHEHUIO MPAKTUYECKUX U JIA00PaTOPHBIX padoT
IIM 02. BoinnoJiHeHHe TEXHOJOTHYECKHUX MPOLECCOB HA 00beKTEe KANUTAJIbHOIO
CTPOMTEJIbCTBA.
MK 02. 03 I'eone3nveckue padoTbl B CTPOUTEILCTBE.
s cnenuaabHocTu 08.02.01 «CTpouTebCeTBO M AKCILIyaTAIMS 3AAHUN U
COOPYKEHUI,
pa3padoTaHHbIe NpenojgaBareieM
I'BITIOY 1OkH0-Y pajibCKOro rocyiapcTBEHHOr0 TEXHUYECKOro KOJLJIeIKA.
XaaukoBoit M.B.

[IpencraBneHHble aBTOPOM METOJAMYECKHE PEKOMEHJAUWKU K  BBITOJIHEHHUIO
MpakTU4Yeckux  padot, kotopsie BkIO4YeHb B MJIK 02. 03 I['eone3uueckue paboThl B
ctpoutenbctBe [IM 02, BpimojHEHWE TEXHOJIOTHYECKUX TMPOIECCOB Ha OOBEKTE
KAaUTAJIBHOT'O CTPOUTENIBCTBA, PACCUUTAHbI HA 22 ayAUTOPHBIX Yaca, YTO B COOTBETCTBUU
C YTBEP>KJICHHBIM YYEOHBIM TUTAHOM M YTBEPKJIEHHOM paboueit mporpammoit. OrnpesieseHbl
3HaHUSA, YMEHUS CTyJeHTa Mo Kaxjaoil teme. IlpuBengena yueOHas mauTepaTypa B
HE00XO0AMMOM 00BEME.

Meroanueckre peKOMEHJAIMKA K BBIMIOJIHEHUIO MPAKTUYECKUX padboT TeMbl 2.3.
I'eonesnueckuii kouTposabr M/IK 02. 03 T'eonesnveckue padotel B crpoutenberse [IM 02.
BrlnonHeHHe TEXHOJIOTMYECKUX IMPOIIECCOB Ha OOBEKTE KAMUTAIBHOTO CTPOUTEIHCTBA
MOTYT OBITh HCIIOJB30BaHBl B 00I1Ie00pazoBaTebHbIX yupexaeHusx CIIO s

criennasbHOCTH 08.02.01 «CTpOUTENBCTBO M IKCIUTYaTalMs 30aHUN U COOPYKEHUIN.

['enepanbheiil nupexrop OO0 «PAM-rpynm» N.C. lomxko



I. MIOACHUTEJIBHASA 3AITMCKA

C mpuMeHEHHEeM B TPOMBINIUICHHOM W TPaXIaHCKOM CTPOUTEIBCTBE COOPHBIX
&KeJ1e300€TOHHBIX KOHCTPYKIUHI Te0Ie3ndecKre padoThl MPHUOOPETAIOT 0CO00€ 3HAUCHHUE.
B 3Tux ycnoBusx BO3HHKAET HEOOXOIUMOCTh B IIOBCETHEBHOM U HEMPEPHIBHOM MTPOBEPKE
MPAaBWJIBHOCTH YCTAHABIMBAEMbIX KOHCTPYKTUBHBIX 3JIEMEHTOB. B X0/€ CTpoUTENbCTBA
JIENAI0T Pa3InyHble KOHTPOJIbHBIE U3MEPEHUS, KOTOPBIE OJTHOBPEMEHHO C Pa30MBOYHBIMU
paboTamMu 0OeCTIeUMBAIOT BO3BEACHHE 3aHUN W COOPYKCHHA B COOTBETCTBHH C HX
3aMpOEKTUPOBAHHBIMU pa3MepaMu U popMaMu.

JImst  3aKperuieHdusT TEOPETHUYECKUX 3HAHUW W TPUOOPETCHUS HEOOXOIUMBIX
MPAKTUYECKUX YMEHHH MpOrpaMMOM NPEeayCMAaTpUBAIOTCA MPAKTUYECKUE pPadOThI,
KOTOpbIE€ TIPOBOJSITCS TOCIIE M3YYEHUSI COOTBETCTBYIOIIETO yueOHOro marepuana. s
O0onee 3(P(PEKTUBHOTO HCIHONB30BAHUSA BpPEMEHHM, OTBOAUMOrO Ui MPOBEACHUS
MPaKTUYECKUX 3aHATUN, HEOOXOJIMMO, YTOOBI CTYJEHTHI MOATOTOBWIACH K pabore
3apanee. OHU JOJKHBI OTYETJIMBO MPEACTABISATH ceO€ MeNb KaKIOTO 3aHATUS, €€
TEOPETUYECKUE OCHOBBI, YCTPOUCTBO re0IC3UUECKUX MPUOOPOB, MPUMEHSIEMBIX B paboTe.
[ToaroTOBIEHHOCTH yUYaIlIUXCA K MPOBEACHUIO 3aHATUI JOJKHA KOHTPOJIUPOBATHCS. UeM
00JIbI1I€ CAMOCTOSITETLHOCTH MPOSBUT YUYaAIUNCA MTPU BHITIOJIHEHUH 3aJaHUM, TEM OO0JIbIIIE
3HAHWU, HABBIKOB U YMEHUW OH ITOIYYUT.

B pezynemame oceoenusi memwor 2.3. I'eodezuueckuii konmpoav kavecmea MK
02. 02. Yuem u wxommponv mexuonocuueckux npoyeccoge IIM (2. Opeanuzayus
MEXHOI02UYEeCKUX NPOYecco8 Npu CMpoumenbcmee, 3KCHAYamayuu U peKxoHCmpyKyuu
CMPOUmMeNbHbIX 00beKM08 00YUAOWUICS OONHCEH YMEMDb.
- YUTATh pa30MBOYHBIC YEPTEKU,
- OCYIIIECTBIIATH I'€0/IE3NYECKOE 00ECIIeYeHUE B TOATOTOBUTEIILHBIN TIEPUO/T;
- OCYHICCTBJISATh T€0JIE3UYECKOe O00ECIEYCHUE BBIMOTHAECMBIX TEXHOJIOTHYECKUX
Onepanuii;
- BECTH I'€0JIE3NYECKUI KOHTPOJIb B XO/I€ BBIIOJIHEHUS TEXHOJIOTHUECKUX ONepaInii;
B pezynemame oceoenusi memwor 2.3. I'eodezuueckuii konmpoav kavecmea MK

02. 02. Yuem u wxommponv mexnonocuweckux npoyeccos IIM (2. Opeanuzayus



MEeXHOI02UHEeCKUX NPOYecco8 Npu CMpoumenbcmee, 3KCHAYamayuu U peKxoHCmpyKyuu
CMPOUmMeNbHbIX 00bEeKM08 00YUAOWUIC O0NNCEH 3HAM b

- OCHOBHBIE I'€0/IE3UYECKUE MOHATHS W TEPMHUHBI, T€OJE3MYECKHE MPUOOPBI U UX
HA3HAYCHUE;

- crmocoObl M METOJbl BBINOJIHEHUS TE€OAE3UYECKUX pPAOOT MpU MPOU3BOACTBE
CTPOUTEIBbHO-MOHTAXHBIX paldoT;

VYka3aHHbIE 3HAHUS U YMEHUS SIBIIIOTCS 3JIEMEHTaMU OOIIMX U MPO(ECCUOHAIBHBIHI
komneteHuut [IM 02. Opranuzaiusi TEXHOJOTMYECKUX MPOLIECCOB MPU CTPOUTEIIHCTBE,
AKCIUTyaTalui U PEKOHCTPYKIUU CTPOUTEIbHBIX OOBEKTOB:

I[IK 1. Opranu3oBelBaTb U  BBIIOJHATH  NOJATOTOBUTENIbHBIE  Pa0OTHI
Ha CTPOUTEIBHOM IUIOIIAIKE

[IK 2. Opranu3oBbIBaTh U BBINOJHATH CTPOUTEIBHO-MOHTAKHBIE, PEMOHTHBIE U
pabOThI IO PEKOHCTPYKIIMK CTPOUTEIBHBIX OOBEKTOB

[IK 3. [IpoBoAHTH ONEpaTUBHBINA y4eT 0OBEMOB BBINOJHAEMBIX padOT U pacxoaa
MaTepHalbHBIX PECYPCOB

[1K 4. OcyiiecTBIsATh MEPOIPHUSITHS IO KOHTPOJIIO KAYECTBA BBIMOJIHAEMBIX padoT

OK 1. IloHumarh CyIIHOCTh M COLMAJIbHYIO 3HAYUMOCTb CBOEW Oynayluen
npodeccuu, NposBIATh K HEW YCTOMUMBBINA HHTEPEC

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JESITEIBHOCTD, BHIOUPATh THUIIOBBIE METObI
U CIOCOOBI BBITIOJIHEHHS MPOGECCUOHANBHBIX 3aj1a4, OIEHUBATh WX 3(PPEKTUBHOCTH U
KaueCcTBO

OK 3. IIprHAMAaTh pelieHus B CTAHAAPTHBIX M HECTAHAAPTHBIX CUTYyalUsAX U HECTU
32 HUX OTBETCTBEHHOCTh

OK 4. OcymiecTBasiTh MOUCK U UCIOJIb30BaHUE WH(POpMAIIU, HEOOXOIUMOMN st
3¢ (PEKTUBHOTO BBIMOJHEHUS TPO(PECCHOHANBHBIX 3a7ad, MNPOPECCHOHAIBHOTO U
JUYHOCTHOTO Pa3BUTHS

OK 5. MHcnonb3oBarh WH(OPMAIMOHHO-KOMMYHUKAIMOHHBIE TEXHOJIOTHMH B
poheCCHOHAIBHON JISITCIIBHOCTH

OK 6. PaGoTaTh B KOJUIEKTUBE U B KOMaH/JI€, 3P (HEKTUBHO OOILIATHCS C KOJIJIETaMH,

PYKOBOJICTBOM, TOTPEOUTETSIMU



OK 7. bparp Ha ce0d OTBETCTBEHHOCTh 3a pabOTy YJEHOB KOMAaHbI
(MOTYMHEHHBIX ), 32 PE3YJIbTAT BHIIIOJIHEHUS 3aJaHUMI

OK 8. CamocTosATEenHO ONPENETATh 3aa4k MPOPECCHOHAIBHOTO U IMYHOCTHOTO
pPa3BUTHS, 3aHUMAThCS CaMOOOpPa30BAaHUEM, OCO3HAHHO I[UJIAHUPOBATH MOBBIIICHUE
KBaTH(DUKAITAH

OK 9. OpueHtupoBaTbCsi B  YCIOBHUSAX YacTOM CMEHBl TEXHOJOTHUU
B PO ECCUOHATILHOM AESTENbHOCTH

OK 10. HcrnomHsATh BOMHCKYIO OOS3aHHOCTh, B TOM 4YHCJIE€ C MPUMEHEHHUEM

MOJIYYCHHBIX MPO(eCCUOHATBHBIX 3HAHUM (151 FOHOIIIEH )

HHEPEYEHD IIPAKTUYECKHUX PABOT

KomuuecTBO

n/n HanmMeHoBaHue nMpakTHYEeCKUX padoT
4acoB Ha




BBITTOJIHCHUC

paboTHI
1 ITonroroBka Tonorpaduueckoi OCHOBBI. 2
2 CocraBieHue MpoOeKTa BEPTUKAJIBHOW  IUIAHUPOBKHU 4
y4dacTka.
O06paboTKa MaTepuaoB MOJIEBOT0 TPACCUPOBAHUS.
[TocTpoenune mpodwiis 1 pacdyeT MPOSKTHBIX AIEMEHTOB.
HugenupoBanue OTIOPHBIX MOBEPXHOCTEHN u
onpeereHre TONIIMHBI TMOAKIAA0K IpPU YCTaHOBKE
TOPU30HTAJIBLHOM KOHCTPYKIIUH.
Hroro 12
IHNEPEYEHDb JTABOPATOPHBIX PABOT
No KomnuectBo
/1t HanmenoBaHnue npakTuyeckux padboT 1acoB Ha
BBITIOJTHEHUE
paboThI
1 BrIHOC B HATYypy IPOEKTHBIX 2JIEMEHTOB. 2
2 BrinonHnenne n3mMepeHuid 1 HEOOXOUMBIX PACUETOB IS 2
BBIHOCA B HATYPY NPOEKTHON BBICOTHI TOUKH.
3 Ilepenaua OTMETKHM Ha JHO KOTJIOBAaHA.
Onpenenenue  BBICOT  TPYAHOJIOCTYHHBIX  TOYEK
Pa3IMYHBIX ~ COOPYXEHMM W KOHCTPYKTHUBHBIX
AJIEMEHTOB.
5 KoHTpoab ycTaHOBKM KOHCTPYKTHUBHBIX JJIEMEHTOB B 2
BEPTHUKAJIBHOM MJIOCKOCTH.
Hroro 10




NHCTPYKLUA
M0 TeXHNKe 0e30MaCHOCTH MPH BHINOJHEHUM Ja00PATOPHBIX H

NMPaAKTUYIECCKUX paﬁoT

[Ipy BBITOTHEHWHM TMPAKTUUECKUX M JIAOOPATOPHBIX PAOOT CTYACHTHI JOJKHBI
cOOJI0O/IaTh CIICAYIONINE TTpaBrjla TEXHUKH 0€30IMacHOCTH:

1. Crygent, Haxomschb B JabopaTopud, JAOHKEH OBbITh  MPEJEIbHO
JTUCHUTUIMHUPOBAHHBIM M BHUMATEJIbHBIM, O€CIPEKOCIOBHO BBHIMIOJHATH BCE YKa3aHMUS
IPernoiaBaTels.

2. [lepen Hauanom pabOTHI C MHCTPYMEHTaMH M MPUOOPAMU BHUMATEILHO U3yUUTE
UX YCTPOMUCTBO U MHCTPYKIIUU IO UX MOJb30BAHUIO.

3. He pa3zpemaercs pa3oupath npruOOpbl U HHCTPYMEHTHI.

4. He nomyckaercst 0€30TBETCTBEHHOTO OOpaIlleHUs ¢ TPUOOpaMH.

5. He paspemaercs mnpsiMoe HaBEJIECHUE JA3E€pHBIX MPUOOPOB HA COJHIIE,
HaMEpPEHHOE OCJIEIJIEHUE TPEThUX JIUII.

6. He wucnonw3yiite na3zepHble NpUOOpHl BOJM3M OT caMUX ce0si B TEUCHUE
JUTUTENBHBIX MIEPUOJIOB BPEMEHH.

7. HauenmBaHue TeNeCKONMMYECKOro BU3Mpa JIa3epHOTro Nprudopa HEMoCcpe1CTBEHHO
Ha COJIHIIE WJIM HA OTPA)KCHHBINW Ja3epHBIN JIyd (OTpa)KE€HHBIH OT METAUTMYECKUX WU
3epKaJIbHBIX TIOBEPXHOCTEH U T.II.) MOXKET NMOBpeIuTh Bamm riaza.

8. O Bcex 3aMEUEHHBIX CIy4yasx HEMCIPABHOCTH B paboTe MPUOOPOB U HAPYLIEHUS
MpaBuUJ  TEXHUKH O€30MACHOCTH  CTYIEHT JOJDKEH  HEMEUICHHO  COOOIIUTH
MpEnoAaBaTelto.

9. Ecnu npowu3oliienn HeCYaCTHBIN ClTydail, TO ClIeyeT HEMEIJIEHHO COOOIIUTh 00

9TOM IIPCIIOAaBATCIIIO.



Ilpakmuueckan padboma: Iloocomoexa monozpaghuueckoii 0cHoguwl.

Lenv pabomuwi:

1. Hayuumocs evlnoinams ul4uUcIumenvHyo 0opabomky mMamepuaios HUBeIupoB8aHus
NOBEPXHOCMU NO KBAOPAMAM.

Obecneuenue:

- NUCbMEHHO - YepMENCHBLE NPUHADTIEHCHOCTIU.

- pabouas mempaoe.

B pesyibTare BbINOJTHEHUS NPAKTHYECKON PA00THI CTYACHT /10JIKEeH:
3HATh: QJITOPUTMbl  BBIYUCIUTEIIBHOM OOpaOOTKM  PE3yJIbTaTOB  HHUBEJIMPOBAHUS
ITOBEPXHOCTH IO KBAJPATAM.

YMeETh: BBIUUCIATH YEPHBIE OTMETKH (OTMETKHU 3€MJIH).

MeToauka BbINOJHEHUSA PA0OTHI

HupenupoBaHue MOBEPXHOCTU MPOU3BOAUTCS B LEJSIX MOJYYEHUs TOYHOIO IUIaHA
ydyacTka, ¢ wu300paxeHueM penbeda B KpymHOM Macuitade, HE0OXOAUMOro MAJis
COCTABJICHMSI IPOEKTOB BEPTUKAIBHOW IJTAHUPOBKH, MO/ICUE€Ta 00bEMOB 3EMJIISTHBIX PadoT,
JUIsI IPOEKTUPOBAHUS U CTPOUTEIBCTBA PA3JIMYHBIX WHKEHEPHBIX COOPYKEHMM, a TakkKe
JUISL TEKYIIETrOo Yy4eTa 3€MJISIHBIX padOT M MOJYYEHUs HCIOIHUTENbHBIX JaHHBIX 00
OCYILIECTBICHHOM 0JIar0yCTpOICTBE TEPPUTOPHUH.

HuBennpoBaHue NMOBEpXHOCTH IO KBajapaTaM — Haubosee pacnpOCTPaHEHHBIM U
TOYHBIN BUJ BEPTUKAIBHON CHEMKHU B CTPOUTEIBCTBE.

MecTHOCTh CheMKH pa3duBaroT Ha 6 kBagpaToB. CTOPOHBI KBaIpaTOB JIUHON 20M.
OTMeTKH BEpILIMH KBaJAPATOB MOJIYYaIOT HUBEIUPOBAHUEM.

Cetky KBaapaToB CTPOST Tak. B Touke A (cM. puc. 34) cTaBsT BEIIKY, B TOUKE 9 —
TeoA0auT. OTMEPSIOT NPSIMOM yroa U B Touke B craBaT emie Bewky. I1o muansam 9 — A u 9
— B 51eHTO OTMEPSIOT OTPE3KU, paBHBIE CTOPOHE KBajpara. B Toukax 9, 5, 1 u 10, 11, 12

3a0UBAIOT CTOPOXKKHU. 3aT€M MHCTPYMEHT MEPEHOCAT B TOUKY 1, OTMEPSIOT MPSAMOUN yroi U



B Touke C craBsaT Bewiky. [lo mmaum 1 — C oTMEPSIOT CTOPOHBI KBAIPATOB M 3aKPEILISIOT
CTOpOYKKaMu. BepIInHbI CTOPOH KBAaApaTOB Ha JIUHUU 4 — 12 HAXOAT IPOMEPOM U3 TOUKHU
4 Ha Bexy, NOCTaBJICHHYIO B TO4Yke 12. BepmmHbl KBaJipaToB BHYTPU NPSIMOYTOJIbHUKA
HaxoIsIT MNpPOMEPOM C Bexu Ha Bexy. Ha Bcex CTOpoKKax MHILYT HOMEP TOYKH.
HusenupoBanue mpon3BOIAT C OJHON CTAHLIHH.

OTcueThbl NPOU3BOJUINCH [0 KPACHOW U YEPHOU CTOpOHAM PEUKHU.
1. TTocTtpouts cetky kBagpaTtoB B M 1: 500, 3amucaTh OTCYETHI IO YEPHOM M KPACHOU

CTOPOHAM PEUKHU.
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Puc. 34

2. OnpeaenuTh TOPU3OHT UHCTPYMEHTA IO popmyJie:

Hi = Hgr + OP,
rae  Hgr - oT™Merka penepa, M
OP — oTcyeT o yepHOM CTOPOHE PENKH, CTOSIIIEH HA peEnepe, M
Hi- 224,248 + 1, 374 = 225, 622
3. BoIuucanTh OTMETKH TOYEK BEPILUH KBaIpaToB MO (hopmyie:

H=Hi -b,



rae Hi - TOpU30HT MHCTPYMEHTA, M
b - oTcUeT 1o YEpHOU CTOPOHE PEUKHU, M

H; =225, 622- 2,060 = 223,562

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

Hy =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

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

Hi =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 6wvinonHsames 2eooe3uyeckue pacuyemvl HpU GepMUKAILHOU WNIAHUPOBKE
yuacmka.

Obecneuenue:

- NUCbMEHHO - YePMENCHBLE NPUHAODTIEHCHOCTIU.

- pabouas mempaoe.

B pe3yabTaTe BHINMOJHCHUA HpaKTI/I‘IeCKOﬁ paﬁoTLI CTYACHT TOJIZKCH:

3HaATb: MCTOAMUKY BBIINOJIHCHUA PaCudCTOB II0 MPOCKTUPOBAHHIO FOpHSOHTaJIBHOﬁ
IIJIOMIaAKH.

YMETHh: BLIIIOJHHUTL PacCUCT HpOGKTHOf/i BBICOTHI FOpH?;OHT&HBHOfI IJ10maaKu, COCTaBHUTH

KapTOTpaMMy 3eMJISTHBIX paboT.

MeToauka BbINOJHEHUSA PA0OTHI

1. ITocTpoutk Tonorpapuyeckuii MjaaH yyactka ¢ ceueHueM penbeda 0,1 m.

Ha nucte Oymarm B 3aJaHHOM MacmiTabe CTPOST CETKY KBaJApaToB, HAHOCST
CUTYALMIO U y KaKO0W BEPIIMHBI KBaJpaTa MUIIYT €r0 OTMETKY C OKPYIJIEHHEM 10 | cM.
[To oTMeTKaM TOYEK MPOBOASIT TOPU3OHTAIN 3aJJAHHOTO CEUECHHS.

CeTKy KBaapaToB, €CIU €€ OCTaBISIOT, OOBOASIT CHHUM IBETOM, CUTYalUI0 —
YepHbIM. ['OpU30HTAIM W OTMETKM TOYEK — KOpPUYHEBBIM. Ha maHe noaNMuChIBarOT
Macitad, ceueHue peiabeda 1 MoKa3bpIBalOT HAMpPaBICHUE MEpU/IMaHA.

[Ipu mpoBeaeHHH TOPU3OHTANEH MOJArarOT, YTO CTOPOHA Ka)XJOro KBajapara u
IVArOHaJIM, YKa3aHHbIE HAa CXEME CTPEJIKOW, MMEKT POBHBIM cKaT. [losromy myrem
MHTEPHOJUPOBAHUS MEXKAY OTMETKAMH MOKHO HAWTH TOJIO)KEHUE TOpPU30OHTAJIed Ha

CTOpOHAX M AUAroHaJIgX KBaApaTOB.



Bo3bsMem BepxHHMit JieBbIi kBajpaT (puc. 35). [1o oTMeTKaMm BEpIIMHBI BUJIHO, YTO Ha
€ro JIEBOM W MPaBOM CTOPOHAX M HA AUArOHAJIA €CTh TOUYKU C OTMETKOW roOpU30HTANIH 9,9
M. UTOOBI HAWTH MX MMOCTyMaeM Tak. [[enum JIeByr0 CTOpOHY MOIojIaM, ToJydaeM TOUYKY a
¢ oTMeTKOM 9,9 M, Tak kak pasHocTh oTMeTOK 10-9,8=0,2. Pa3HOCTH OTMETOK IpaBoOi
cTtopoHsbl 11 cm, a quaronanu 15 cm. Jlenum cropony Ha 11. Jluaronans — Ha 15 yacreit. Ot
TOYKH C OTMETKOM 9,85 BBEpX MO CTOPOHE M JUATOHAIM OTIOXKHUM 5 JACICHUN, MOIydUM
TOYKH 1l U B C OTMETKOM 9,9 M. TakuM ke NopsAIKOM HalUJEM B CMEKHBIX KBaApaTax TOUKU
T, 1, € C OTMETKOU 9,9 1 TOukH X, U ¢ 0TMETKOI 9,8 M. CoeTMHUB TIJIaBHOW KPUBOM TOUYKHU

C paBHbBIMHU OTMCTKAaMM, 6y,Z[eM HMCTb 'OPHU30HTAJIN Ha BCChH ILJIAH.
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Puc. 35 TlocTpoenue miaHa HUBEIUPOBAHUS TOBEPXHOCTH
MaremaTudyeckoe MHTEPIOJIUPOBAHUE TpeOyeT MHOTO BpeMeHH. [Ipoie pazmeTky

TOYCK, JICKAIIUX HAa TOPU3OHTAIIAX, CACIATh Fpa(l)I/I‘ICCKH, 10 MAJICTKCE.



HOCTpOI/ITI) TOHOI‘pa(bI/I‘ICCKI/II\/'I IJIaH y49aCTKa MCTOJA0M HHTCPIIOJIAIMUH I10 IAJICTKE C

ceuenueMm penbeda 0,1 M (puc. 36).
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223,8

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 IlocTtpoenue miana mo nanerke

[Ipu 5TOM NPUMEHSIOT MUJUIMMETPOBYIO OyMary uiiu KaibkKy. Ha xanbke HaHOCHUM
PAI TTapajuIeNIbHBIX JTUHUN HAa PACCTOSIHUM 2-3 MM, Y KOHIIOB MPSAMBIX HAJIUILIEM OTMETKU
yepe3 0,1 M, Tak Kak B JJAHHOM 3aJIaHUM BbICOTa ceueHusi penbeda yepe3 0,1 m. s
HaXO0XJICHUS TTOJIOKESHUSI TOpU30HTajIel Ha npsimoit 12 (¢ otmerkamu 223,562 u 223,884
M) HaKJIaJgblBa€M KaJlbKy Ha npsMyro 12 Tak, 4TOOBl MOJOXKEHHE Toyek 1 u 2
COOTBETCTBOBAJIO WX OTMeTKaM. llepeceuenue mnpsMoW ¢ JHMHUSIMH KallbKu OyJeT
COOTBETCTBOBATH MOJIOKECHUIO TOPU30HTAJIEH C OTMETKaMu 223,6; 223.7; 223,8 Ha TaHHOU
MIPSMOM.

TakuMm cHocoOOM OMpEeNeNsIoT TMOJOKEHWE TOPU3OHTANe Ha BCEX MPAMBIX,
MIPOBEJICHHBIX HAa IJIaHE.

Toukn ¢  OJMHAKOBHIMU  OTMETKAaMM, pACMOJIOKEHHbIE Ha  CTOpPOHAX

MMPAMOYT'OJIBHUKOB, COCAUHSAIOT IIJIABHBIMHU KPHUBBIMU JIMHUAMU — T'OPU3OHTAJIAMU.

2. Onpenennuts CpPEIHIOK OTMETKY IUIAHUPOBKH Y4YacTKa € W3BECTHBIMH YEPHBIMU

OTMETKaMH BEPIIUH KBaJpaToB 10 GhopmyJie:



4*n

IZI€ @i - OTMETKHU BEPIIMH KBaJPaTOB PACIOJIOKEHHBIX BHYTPH KOHTYpA y4acTKa, M
bi — OTMeTKH BEpIIMH KBaIPaTOB PACHOIOKEHHBIX MO0 KOHTYPY Y4acTKa, M
Ci - OTMETKH YTJIOBBIX TOYEK y4acTKa, M

N - 9KCJIO KBAJIpaToOB

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 _ o2 045

3. IloxcunTtath pabourie OTMETKH BCEX BEPIIUH KBAAPaTOB MO popmyJie
di= an - Hi

rac an - CpCaHgsd OTMCTKA INNIAHUPOBKH Y4AaCTKaA, M

H; - abcomroTHas 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.m.

Paboune 0TMETKH OCTalbHBIX TOUEK OMPENEIISIOTCS aHAIOTHYHO.

Jlamee cOCTaBISAIOT KapTOrpaMMy 3€MJISIHBIX MAcC. Y Ka)0M BEPILUIVMHBI KBAJIPaTOB
BBITIMCHIBAIOT Pa00OYNE OTMETKH, MOKA3bIBAIOIINE BHICOTHI HACKHITICH WIIM TTyOUHBI BHIEMOK
W TPOBOJAT JIMHHIO, PA3TPAHUYMBAIONIYIO HACBIIA OT BBIEMOK Ha3bIBAEMYIO JIMHUEU
HYJIEBBIX paloT.

Touku HyJEBbIX pabOT, PacHoOJIOKEHHBbIE HAa CTOPOHAX KBAJAPATOB, OINPEACIISIIOT
METOJIOM WHTEPIIOJSAIUNA MEXITY CMEKHBIMH pab0OYMMU OTMETKaAMU, UMEIOIIUMH pa3HbIe
3HAKH.

4. OnpenenuTs rpaHULbl BBIEMKH M HACBINU 10 (opMyIsie U 0TOOpa3uTh Ha pucyHke 37.



aH+ aK

rae a,— pabouas OTMETKA HaYaJIbHOM TOUKH CTOPOHBI KBajipaTa, M
— pabouasi OTMETKa KOHEYHON TOYKH CTOPOHBI KBajpaTa, M

L - AJIMHA CTOPOHBI KBaJpaTa, M

o ... = 0,133 - 0,133 ton o
", +La_.l o,133+o;4g"° 9,67 x,,= o+, 1'0,133+O.083 20 = 12,26

% g__ 0,043 & ., 0,043
Xer = a+a, i "0,043 + 0,037‘ a,+a, o ,043 + 0,050 20=9,25

.20 s 6’77 xl-w -

a, "= 0,238

- * -
=g va, 0,238+ 0,050 20 - 16:83

X

0,483 4 o,161 0,133 -0,142

4

0,273

10 11

Puc. 37
O0beM 3eMIISTHBIX PA0OT MO METOAY KBAAPATOB MOJCUYUTHIBAIOT TSI Ka)IOTO

0,238 20,305 -0,347
9 12

KBaJpaTa WM ero 4actTu no ¢GopmysiamM reoMeTpuu.

5. [loacuntath 00bEM 3eMIISTHBIX Pa0OOT.

[Tpumep:



Puzypa N 8

. Puzypa N? 9
Ve,=8,*h,, .
9 - a*b Vo . sv hqﬂ
: 2 S° - so:’lllo o S.

5 - L25_;°»_77 S, = 400 - 31,31 = 368,69M"

—=31,31m

0+ 0+0,043 _ 0+0+0,084 + 0,305 + 0,050
—3 =0,0143m C X 5

=

hcp.a -

V,=31,31-0,0143 = 0,448M° V,=368,69-0,0878 = 32,371m’

Duzypa N? 10
Vm - sm ” hrp 10
S.,=a*b
S, = 400M"
0,084 + 0,242 + 0, + 0,30,
hepio= 1 - y’ 470,300 o 0,2445m

V,, =400 *0,2445 = 97,8M’

6. JlanHbIe 110 TI0/ICUETY 00beMa 3eMIISTHBIX Pa0OT 3aHOCATCS B TAOIHILY

Ne puryp

O6bem
[Tnomanp, M2

BbIEMKA HACBIIIb

400

51,20

348,8

59,277

340,723

18,6513

381,3487

31,31

0,448

OO NOO OB WIN| -

368,69

32,371

=
o

400

97,8

Hroro




Ilpakmuueckaa paboma: Obpadbomka mamepuaios noaeeo20 mpaccupo8anusi.

Lenv pabomuwi:

1. Hayyumscsa ebinonnams o6pabomky noie6o2o HCypHaia HUGEIUPOBAHU MPACChl

MeTomea BBIIIOJIHCHUA 3alaHUA.

HugenupoBanue Tpacchl BeAyT BcCied 3a pa3OMBKOM NHUKETa)ka M yCTaHOBKOW
peniepoB. OHO UMEET 1IEJIbIO0 MOJYYUTh OTMETKH MUKETHBIX, IJIIOCOBBIX TOYEK U TOUYEK
MOTIEPEYHUKOB, TI0 KOTOPBIM COCTAaBIISIOT MPOIOIBHBIA M MTOTIEPEUHBIN MPOGUIN TPACCHI.
HupenupoBanue BeayT CIIOCOOOM U3 CEPEIUHBI C PACCTOSIHUEM OT HUBENHpa 10 peek 50 —
100 m.

HuBenmupoBanue Tpacchl HAUYMHAKOT M KOHYAKOT HAa pernepax ToCyAapCTBEHHOTO
HUBEJIMPOBAHUSA. DTO HEOOXOAMMO ISl KOHTPOJISI HUBEIUPHOTO XOJa W IOJYyUYCHHS
a0COJIFOTHBIX OTMETOK TOYEK Tpacchl. [IpuBsI3Ky Tpacchl K pernepam AenaloT HUBEIUPHBIM
X0JIoM 0e3 pa30uBKM MUKETaka. PacCTOsIHUS OT HUBEIHMpaA A0 PEEK OTMEPSIOT HIaraMu.
Ecnu B paifoHe paGoT HET penepoB rocyJapCTBEHHOTO HUBEIMPOBAHUS, HUBEIMPOBAHUE
HAUYMHAIOT OT BPEMEHHOIO pPerepa € yCIOBHOW OTMETKOW M 3aKaHYMBAIOT HA BPEMEHHOM
penepe.

HuenupoBanue mpou3BOISIT B TAKOW IMOCJIEA0BATEIbHOCTH. HuBenvMp ycTraHaBiIuBarOT
MIPUMEPHO MTOCEPEIMHE MEXKAY 3aIHUM U NIEPETHUM MMUKETaMU, OTCUUTHIBAIOT CHA4asa 1o
pelike, CTOSILEH Ha 3aJJHEM ITUKETE, 3aTEM IO pEUKe, CTOAIIECH Ha repenHeM nukete. [locne
ATOr0 HUBEJIHUPYIOT BCE IUIFOCOBBIE TOYKH, PACIIOJIOKEHHBIE MO OCH TPAaCChl, BKIIFOYAS
OCHOBAaHUA TMOMNEPEYHUKOB, U TOYKH, PACIIOJOKEHHBIE HAa TMOIMEpPEeYHHKAX. Pe3ynbraTsl

M3MEPEHUH 3aITUCBIBAIOT B IOJIEBOM KypHAaJ.

Jlanee ocymiecTBIAIOT 00pabOTKy HUBETUPOBAHUS TPACCHI:

1. 3anonusoTr 1 u 2 rpadsr xypHana (tabn. 4). B rpade 1 mumyt HOMEp cTaHImH
(mampumep 4) B rpade 2 cBepxy BHM3 — HoMep nmketHou 3agHed (I1K2),
npomexytounoit (+70) u nepenneit (IIK3) Touek;

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

nuiyT ero B rpage 3 nporus [1K2;



3. TpyOy HaBOJAT HA MEPEIHIOIO TOYKY U OTCUET IO YePHOU cTOpoHe periku (2510) mumryT
B rpade 4 npotus I1K3;

4. Tlo orcueram BeHUCIIOT TpeBbimieHue (h = 2811-2510 = +0301) u 3anucHIBAIOT B
rpady 6;

5. TloBopauMBarOT peiKu KpacCHBIMU CTOPOHAMH K HUBEIUPY U OEpyT OTCUETHI, BHaUaje
no nepenneit (7214), 3arem no 3agueit (7513) peiike. OrcueTs nuiryT B rpadax 3 u 4
10/ OTCUETAMU YEPHOU CTOPOHBI PEEK;

6. BbraucnsiioT mpeBbIICHUs IO OTCUYEeTaM KPacHBIX CTOPOH peek (+0299) u numnyT ero B
rpade 6 u CpaBHUBAIOT €T0 C MPEBBIIICHUEM 10 YEPHOU CTOPOHE PEUKH.

Ecnu npeBsilieHns OJIy4aroTcsl CO 3HAKOM «IUTIOCY», UX 3alHUChIBatOT B Tpady Ne 6, ecnu

CO 3HAKOM «MHUHYC», B Tpady No 7. Tak mocineqoBaTelbHO BBIYUCISAIOT B KypHaJle HA

KQKJIOM CTaHIIMKM BCE MPEBBIIMICHUS MEXKIY CBS3YIOIIMMH (32 CBA3YIOIIME MPUHUMAIOT

MTUKETHBIC WX TUTFOCOBBIC TOUKH) TOYKaMH xoj1a. JlomycTrmast morperHoctsb f, MM, Mexay

MIPEBBIMICHUSIME OTIPEACIISIETCS IO (hopMyJsie U HE TOJDKHA MPEBHIATh + 3MM;

f=he—hy

BhIuucnsioT cpeHee 3HaUCHUE MPEBbIeHus Ne, 0 popmyie:

hep = (N — hy)/2

/. OTMeTKy HauyaJbHOIO perepa 3alucarth B KypHaJT TEXHUYECKOIO HUBEIUPOBAHUS MO

Tpacce (Tabia. 4) B rpady 14 npoTUB HOMEpa COOTBETCTBYIOIIETO OMOPHOTO penepa.

8. Ilepen Tem Kak BBIYUCIUTH OTMETKH CBS3YIOIIMX TOYEK HHUBEIUPHOTO XOJa,

HEOOXOJIUMO B KypHAJIe TEXHUYECKOTO HHUBEIUPOBAHUS BBIMOJHUTH MMOCTPAHUYHBIN

KOHTPOJIb IPAaBUJILHOCTH BBIUMCICHUN CPETHUX MPEBBILIECHUM, ISl YETO:

- CJIOKHUTh PE3YJbTaThl OTCUETOB MO pEilKaM, 3alUCAaHHBIE OTAEIBHO B BEPTUKAIbHBIX

rpadax Ne 3,4, 6, 7, 8 u 9. Pe3ynbraThl CyMM 1O KaXKJ0# rpade 3amucaTh Moj KaKaoi

rpadoii TaHHOW CTPaHUIIBI;

- pasHocTb cymMm 1o Tpadam Ne 3, 4 nomkHa OBITh paBHA CYMME IPEBBIIICHUM,

noAcYUTaHHbIX 1o rpadam Ne 6 u 7, T. e. mosrydaeM popmymy:

(a)s — (B)a = (h)s + (h)7;
- cyMMa cpelHMX MpeBbilieHnit mo rpadam Ne 8 u 9 nmomkHa OBITH paBHOW IOJOBUHE

CYMMBI TIpeBbITIeHuH 1Mo Tpadam Ne 6 u 7, T. €. mosryqaem GopMyty:



(h)s+ (h)e = 0,5 {(h)s + (h)7}-
9. Tlocne BBIMOJHEHHUS MOCTPAHUYHOTO KOHTPOJIS BBIYUCIUTH HEBS3KY fh, MM, CyMMBI
NpeBBIIICHUH Ny IO HUBETMPHOMY X0y TIO (hOopMyJiaM:
Ahy =3 Nep — (Hon — Hisau),
10. Berauiciuth MOMYyCTUMYIO BEIWYUHY HEBS3KH Fhyon,, MM, CyMM TpPEBBIIICHUN
HUBEJIMPHOTO X0/a 1Mo GhopmyJie:
[Ah]=+ (50« L),
rae L —mimmHa Xoda, KM.
11. YGenuBIIKCH, YTO BETMYMHA HEBSI3KU X0JIa MeHbIe qomycTuMoit Ahg < [Ah],

BBIYHCINTD ITIOIIPABKU CPCOAHUX HpGBBIIHCHPIfI thp, MM, IIO Q)OPMYHGI

thp =- Ah(b / n,

rac N —4uciio CpeaHux HpCBBIIHeHI/Iﬁ B HUBCJIIMPHOM XO/IC.
12. Ilo HCIIPABJICHHBIM IIPCBBIIICHHUAM BBIYHCIIAIOT OTMCTKH H, M, TOUYCK (HI/IKCTOB) 10
dhopmyie:

HHKO = HPH + hCTl-

[Tomy4yennyro oTMeTKy 3anuchiBatoT B rpady 14 (tabmn. 4). B Takoil mocienoBaTeabHOCTH
BBIYHMCIIUTh OTMETKH BCEX OCTATBHBIX CBSI3YIOITUX TOYCK, 3aMMCHIBAs UX 3HAYCHUS B rpady
14,

KoHTposieM npaBUIbHOCTH BBIYUCICHUSI OTMETOK CBSI3YIOIIUX TOUYEK CIYKUT MOTYyYEHUE

HMCXOJHOM OTMETKH KOHEUHOTO perepa.

Tabauma 4
= |B
. BICOTA TOYEK
= OTcueTsl 0 PerKe, MM IIpeBbIeHus, MM o ’
= > > —
- = & M
T Z ] o
S = [9) > E E\ o) Q
9] 2 ) = X 9 o E‘ 5 E
P & = g 2 Berunc- Ucnpas- =~ S g2d =3
=1 ) = = Cpennue T 51 &z
3 & 85 JIEHHBIE JIEHHBIE S 58 EE
= = /M =




- .35

+ - + - + -
2 3 4 5 6 7 8 9 10 11 12 13 14
Po 1573 170,006
227 6274 1187 -2
1185 1186 1188
2760
1Ko 7459 168,818
2715
KO 12415 0802 1
0802 0802 0801
1913
K1 6613 169,619
2039
MKl 6735 0325 -1
0327 0326 0325
1714
K2 6408 169,944
2811
K2 | 7513 -1
0300 0299
4| +70 2003 | 0301 172,755 170,752
0299
11K3 2510
7214 170,243
K3 | 1232
5929 -4
5 1682 1682 1686
[IK4 2914 1682
7611 168,557
K4 | 1111
5809
6 +55 2951 1792 -4 1797 | 171,475 168,524
1794 1793
K5 2903
7603 166,760
IK5 | 2142 -1
6844 0288 0289
7
[IK6 2430
7132 166,471
NOCTPAHMYHEA KONTPONS
T(+)| Z(=) Z(+)] 2
un:z 67184 2856 9898 1428 4949
Sa-38 2856 - 9898 k 1428 4049 ~
T -3251 -
- B2




[Iponomxkenue Tabnuip 4

OTcueTsl 1o peiike,

BricoTa Touek,

IIpeBplieHus1, MM =
MM & M
5
= s g,
= = ) Borunc- Hcmpas- o
£ g 3 Cpennue 5 = =
g & . 0 E JICHHBIE JICHHBIE z % g
a2 A
g + - + - + - ° A 2
=
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
IIK7 2511
7209 165,677
K7 | 2310
7011 -1
9 0105 0105 0106
0105
IK8 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
TIK10 1522
6222 169,006
I1IK10 | 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. Hayuumwcs sbinonnsams pacuemol no no020mosKke OaHHbIX OJisl BbIHOCA 8 HAMYPY TUHUU
3A0AHHO20 HANPABIEHUS U NPOEKMHOU ONUHDL.

2. Hayuumuvcsa evinonnams nHeobxooumsle pacuemuvl OJisi 8bIHOCA 8 HAMYPY NPOEKMHOU
8bICOMbL MOYKL.

QOobecneuenue:

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

- wumamus S6;

- nugenupnas peiixka PH — 3000, VEGA TS 3M;

- meoooaumol 2130, 4T3011;

- omeec;

- NUCLMEHHO - YePMEICHbIEe NPUHAONEHCHOCTU.

- pabouas mempaoe.

B pe3yabTarte BbINOJHEHHS JJA00PATOPHOH PaldOThI CTYIEHT I0JIKEH:

3HATH: QJITOPUTM TMOJATOTOBKM JAHHBIX [JI1 BbIHOCA B HATYpy JMHUM 3aJaHHOTO
HaMpaBJICHUS] U TIPOCKTHOMN JIJIMHBI, TPOCKTHONU BBICOTHI TOUKH; METOJIUKY OMPEACIICHUS
BBICOTBI TPYAHOJOCTYITHBIX TOUYEK.

yMeTh: MOJIFOTOBUTH JIaHHBIC JJISI BEIHOCA B HATYpPy NMPOEKTHOM BBICOTHI TOYKH, YUTATh

Pa30MBOYHBIN YEPTEK.

MeToauka BbINOJHEHUS PA00ThI

Ha ocHOBaHMM T€OJE3MYECKUX TOCTPOCHMM Ha CTPOUTEIbHOW IUIOMIAIKE
OTIPEICIISIOT MOJI0’KEHHUE BCETO COOPYKEHUS B IIEJIOM HJIM OTJEIBHBIX €r0 YacTel B IUIaHEe
1 1no BbicoTe. OCHOBHBIMH 3JIEMEHTAMH T'€OAC3MYECKUX IMOCTPOCHUM Ha CTPOUTEIHHOM
IUTOIIAJIKE SIBISIOTCS

- IOCTPOCHUC Ha MCCTHOCTHU JIMHEHMHBIX OTPC3KOB SaﬂaHHOﬁ IMPOCKTOM JJIMHHBI,



- TMOCTPOEHUME HA MECTHOCTH TOPU3OHTAIBHBIX YIJOB 33JaHHOW IPOEKTOM
BEJINYUHBI;
- BBIHECEHHE Ha MECTHOCTh TOUEK C 3aIaHHBIMHU IPOCKTHBIMU OTMETKAMU;
- IOCTPOEHUE HAa MECTHOCTHU OCEBBIX TOUYEK (TOUYEK NIEPECEUCHUS OCEI) COOPYKEHHI.
1. Beruucienue HanmpaBieHUs U JJIMHBI JUHUNA MEXy TOUKAMHU 110 UX KOOpANHATaAM
COCTaBJISIET OOPATHYIO TE€OIC3UIECCKYIO 3a1auy.
Ecau uzBectnsl koopauHaTtel Toukd 1 (0 ; 0) u koopauHaTel Touku b (+ 6 ;+ 7.8),
TO MOKHO ONpPENENUTh JUHY JuHun 0b.
Ecau uzBectHbl koopauHaThl TOUkH 2 ( +18,665 ; + 8,667) 1 KOOpAUHATHI TOUKU A
(+12,8;+10,9) , To MOKHO ONIPEACIHUTH JJIUHY JUHUUA A2.
- OTIPEJICUTH MIpUpalieHue KOOpAUHAT 1o popmyIie:
AX =X —X1 AX = XA — X2
Ay =ys-y1 Ay =ya-y2
rie X1 X2, Xp, Xao— KOOpJuHaThl adcuucc Touek 1, 2, A, b.

VB ,Y1 >YA ,Y2 - KOOpJIMHATBI OpAMHAT ToueK b, 1, A, 2.

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

rae Ay, AX — mpupanieHue KOOpAauHaT

- 0 3HAYCHUIO tZ0 HAXOAUM BEJIMYHMHY yIJia O.

- Ha3BaHWe pyMOa OmpeesIoT M0 3HaKaM MPUPAIICHUN KOOpAUHAT.

Ha3Banue CB OB 103 C3
pymOOB
3nakn A X + - - +
AY + + - -

- JUTMHY TOPU30HTAIBHOTO TIPOJIOKEHUSI OTIPEICIISFOT 10 CIISAYIOMUM (hOpMYyIIiaM:
d=Ay/sinr

d=Ax/cosr,



rae Ay ,AX — npupailieHusi KOOpIMHaT.

2. Bce nmonydeHHble JaHHBIE 3aHECTH B TaOJHILY.

Koopdunamwbt

N tga = Ay . d= L}Y d= A% d
med v |y | ax| Ay Ax r (o |cosr | smr sinr cosr| 4o

A | +12,8 | +10,9 OB

-5,865| +2,233 0,3807 o |159°10| 0,9346 | 0,3557 6,2778 6,2754 (6,27 -

2 |+18,665] +8,667 20°50

B 1160 478 | 160| +78 | 13000 52‘5,'2’ [52°26| 0,6097 | 0,7926 | 9,8410 | 9,8409 |9.841

1 o o

3. BricunTtaTh TOPpU30HTATBHBIC YTIIBI 110 (hOPMYTIaM:
Basi = Q21 + Qa2 = 24955 + 180 ©— 159 010" = 45%45°

Be21 = b1 + Q2 =52°%26° —24°55 =27°31°

4. BeIHOC B HaTypy NPOEKTHOW JIMHHH.
Boinectn Ha MectHOCTH OCh 31aHua CD cniocoboM MoisipHbIX KOOPAWHAT OT YCJIOBHOTO

ITYHKTa FCOIIGSH‘ICCKOﬁ ocHOBBI AB Ha ocHOBaHUU HCXOAHBIX JaHHBIX.

llopsook evinonnenus 3a0aHus.

- YCTaHOBUTH TE€OJOIUT B TOUKY A ¥ MPUBECTH MPUOOp B pabouee MOJI0KEHHE.

- OpuenTtrpoBath TpyOy Ha TOuky B u mo yriy Ba, miuHe nuuauu s, 3apUKCHpOBATH

HarnpaByieHue Ha Touky C.

- YcTaHOBUTH TE€OJOIUT B TOUKY B 1 mpuBecTt mpubop B pabouee moyIoKeHHE.

- OpuentupoBath TpyOy Ha TOUKy A u 1o yray Pg, AauHe nuaud Og 3adUKCHpPOBATH

HarpaBjeHue Ha Touky D.



- U3smeputh nonyueHHyto JyiHy ocu 3aaHus CD npu momouy pyaeTKy.

- I[aHHBIC ITIO BBIHCCCHHUIO OCH 3JdaHHs 3aHCCTH B Ta6HI/IHy.

No

w 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.

ILlenv padomeur.
1. Hayuumbwcs 8blnonams pacuemol 0Jisl 8bIHOCA 8 HAMYPY NPOEKMHOU 8bLCOMbL MOYKU;
2. Pazsums Hagviku 6biHeceHUs 6 HAMYpPY NPOEKMHOU 8bICOMblL MOYKU.
Obecneuenue:
- HUBenup;
- HUBeNUPHAs pelra,
- wmamuse,

= NUCObMEHRHO - HePMEIICHbLE npuHaszeofcrtocmu.

B pe3ynomame evinoinenusn npaxmuueckou padomul CHyO0eHm 00J1)4CEH:
3HATh: IOHATHE BBICOTHI IPOEKTHOMN PENKH, aJITOPUTM pacyeTa JaHHBIX HEOOXOJUMBIX JJIS
BBIHOCA MIPOEKTHOM BBICOTHI TOUKH.

yYMeTb: BBIHOCUTH B HATypy ITPOEKTHYIO BBICOTY TOUYKH.

MeToauka BbINOJHEHUS PadOThI.

1. BeinmonHUTh HEOOXOUMBIE pacueThl JUIs BHIHOCA B HATYPYy MPOEKTHON BBICOTHI TOUKU
(cm. puc. 1).

[Tycth Tpebyercss Ha MECTHOCTHM OTMETHTh TOUKy B, KoTopas Haxonuiach Obl Ha
3aJIaHHOM NPOEKTHOM ropusoHTte Hy, = 165,300. [l 3T0r0 NNocepenviHe Mexay pernepom
Y U3BECTHOU 0TMETKON Hpen ¥ TOUKOM B ycranasnusarot Husenup. Ilo penike, crosiuei Ha
penepe, npou3BoAT orcueT a = 0939, BraucistoT ropu3oHT uHCTpyMeHTa Hi = Hper +a =
167, 254 u paznocts Hi — Hypy = b = 1954. Drta pa3Hocts b ropu3oHTa MHCTpyMEHTA H
MIPOEKTHOTO TOPU30HTA UMEET BechbMa OOJIbIIOE 3HAUCHHE JJIi CTPOUTEISE U HA3bIBACTCS
BBICOTOM MpoekTHOM peliku. [locne aToro B Touke B ycranaBnmBaroT peiiky Tak, 4ToObl Ha
Helt ObUT OTCUET, paBHBIN D (BBICOTE POCKTHOM PEeHKH), IPU KOTOPOM BBICOTA MATKU PEHKH

u Oynmer paBHa npoekTHOM orMeTke Hyp,. Ilon maTkoi peiiku Ha MpenBapUTENIbHO



BKOIIAHHOM CTOJIOE (MOXET ObITh, Ha CTEHE CYUIECTBYIOUIEIO 3[IaHUs, COOPYKEHHS)
OTUETIMBON pUCKOW (PUKCHUPYIOT TMOJOKEHHE HCKOMOIO IPOEKTHOTO TOPU30HTA

(HaHpI/IMep, OTMCTKH YUCTOTIO I10JIa IIEPBOI0 3TaXa BO3BOANMOI' O BI[aHI/Iﬂ).
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Puc. 1

Tlopsook evinonnenus 3a0aHust.

- YCTaHOBUTH HUBEIIMP HA CTAHIIMIO B YCTAHOBICHHOE HA MECTHOCTH MECTO.

- [IpuBectu mpuboOp B pabouee MoI0KEHUE.

- [IpousBectr OTCUET MO peiike, CTOSIEH Ha penepe.

- BoImotHUTE HEOOXOTUMBIE BEIYUCIICHUS TSI OTIPECIICHHS BBICOTHI IPOSKTHON PEHUKH.

- YCTaHOBUTh HUBEIMPHYIO PEHKY TaK, 4YTOObI BHICOTA TSTKU PEWKH OblLIa paBHA

IIPOEKTHOU OTMETKE Hiyp.

- Tlom mnsaTKOM pENKM OTYETIMBOM PHUCKON 3a(UKCUPOBATH TIOJOKEHHUE HCKOMOTO

IMPOCKTHOI'O TOPHU30HTA.

- JlaHHBIE O BEIHECEHUIO B HATYPY TOYKHU C IPOEKTHOM OTMETKOM 3aHECTH B TAOJIHUILY.



Ne Bricora
HUBEJU- Otmetku | OTcyeTsl ['opusoHT IIpoekTHass | MPOEKTHON
PYEMBIX TOYEK, M | IO pEHKe, | MHCTPYMEHTA, | OTMETKA, M | PEWKH, 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.

ILlenv padomeur.

1. Pazeumv HABbIKU 8bINOJIHEHUS USMEPEHUL NPU NPOBEPKE PACNONONHCEHUSL psi0Ad KOJOHH
Ha 0OHOU OCU.

2. Hayuumocs evinoinsames 06pabomky HeypHALa HUBETUPOBAHUSL ONOPHBIX NOBEPXHOCMEl
KOHcoJel KOJIOHH.

3. Pazeums Hasvlku cocmasienus npo@uisi u onpeoeieHus mouuHbl NOOKIAOOK.
Obecneuenue:

- HUBeaup;

- HUBeNUPHAA pelra,

- wmamue,

= NUCObMEHRHO - HePMEIICHbLE npuHaszeofcrtocmu.

B pe3yabrare BbIIOJHEHHUS NPAKTHYECKON PA0OTHI CTYACHT J0JI2KEeH:

3HATBH: IOPAAOK BBIIOJHEHUS W3MEPEHUM W PACUYETOB IIPU BBIIOJIHEHUU IIPOBEPKHU
COOCHOCTH M NPSIMOJIMHEMHOCTH TTOBEPXHOCTEM.

yMeTh: BBINOJHATE OOpaOOTKY >KypHaJla HUBEJIHUPOBAHUS OINOPHBIX MOBEPXHOCTEH
KOHCOJIEH KOJIOHH, COCTaBJISITh MPOPMIb U ONPEIENIATh TONIIUHBI TOIKJIA0K, BBIOIHATD

W3MEpPEHUS MPU NPOBEPKE COOCHOCTH KOHCTPYKIIUH.

MeToanka BbINOJHEHUS Pa0OThI.

1. PacnonoxxeHue psga KOJIOHH HAa OJHOM OCH MPOBEPSIOT OOKOBBIM
HUBEJIMPOBAHUEM: OT OCEBBIX PUCOK KpPaMHUX IO PAAY KOJOHH IIOJA IPSIMBIM YIVIOM K
BBIBEPEHHOMY HAMPABJIEHUIO (OCH) OTKIIABIBAIOT paBHbIE OTpe3ku. Haj kpaitHel TouKoi,
YCTAHABJIMBAIOT TEOAOJUT U KOJUIMMAIMOHHYIO INIOCKOCTh €r0 HAPABISAIOT O JIMHUU
MapAJUICIIbHOM OCH KOJIOHH. [[pHKITaibIBaOT KOHEI] PEMKH K HUKHEN OCEBOM PUCKE KaXK 10U

KOJIOHHBI MMOJA TpsMbIM yriiom. HaOmromarens Oeper oTcueTbl MO pellke MpU JIBYX



ITOJIOKCHMU A TPY6LI. Benuunna oTKJIOHEHUS CPCAHUX OTCYHCTOB OT BCIMYMHBLI OTPE3KA U
MOKAXXET OTKJIOHEHHE KOJOHHBI OT OCH. 3aTeM WU OOJHOBPCMCHHO BBIBCPAIOT

IMOJIOKCHHUEC KOJIOHH B IIOIICPCUYHOM HAITPABJICHWU.

Ilepen neMCTBUTEIBHBIMU YHMCICHHBIMUA 3HAYEHWSMHM OTKJIOHEHUH ITOMEINAETCS B
NpSIMOYTOJIBHOM pamke OykBa «B» ans BepxHero cedenus wim OykBa «H» I1s HUKHETO

ceuenus (puc. 2). [1o qaHHBIM U3MEPEHHI COCTABUTD UCIIOJHUTEIIEHYIO CXEMY.

Puc. 2 Tlpumep ykazaHusi I€HCTBUTENbHBIX OTKIIOHEHUN OCEN 3JIEMEHTOB OT

pa30bMBOYHBIX OCEH Ha TUIaHe (KOJIOHHA)

2. HuBenupoBaHHe OMOPHBIX TMOBEPXHOCTEH KOHCOJEH MPOIOJIBHOTO psiaa
KEIe300€TOHHBIX KOJIOHH TPOW3BEACHO C OJHOW CcTaHIuu HuBeaupoMm H-3,
YCTaHOBJIEHHBIM Ha OJTHOM M3 KOHCOJIEN MPOTUBOIOJIOKHOTO psja KOJIOHH. [Ilar konoHH
paBeH 6M. OTCUETHI NPOU3BOAMINCH IO KPACHOM U YEPHOU CTOPOHAM MOJIyTOPAMETPOBOM
periku. Ha oCHOBE MOTyYEHHBIX PE3yNbTAaTOB IMTPOU3BECTH:

OTMeTKy TOBEPXHOCTH KOHCOJIM HayaIbHOUM KOJIOHHBI, yCTAHOBIIEHHOM Ha ocu A/1
JUIS1 KQKA0TO BapUAHTA MPUHATH YCIOBHO: KOJIMYECTBO COTEH METPOB PABHO €AUHUIIC, a
KOJIMYECTBO JIECATKOB U €IMHUI] METPOB COCTABJISIIOT JIBE TOCJeAHUE IU(PpPH HOMEpa
yYaIerocsi B CIMCOYHOM COCTaBE TPYIIIBI. DTH ke U(PBI CTABIATCS U MOCIE 3aMsITON (1M,
cM, MM). Hanpumep, auist BapuanTa 5 oTMeTka rnepBoi kosloHHbI (A/1) coctaBisier H 1 =
105,105.

1. Obpabomka scypHana HUBEIUPOBAHUS KOJIOHH

1.1. BeluncieHne NPeBbIIICHUS TPOU3BOJAT MO popmMyIie



h=3-1I,
rjae 3 u I1 — oTcuéThl 110 3a/1HeN U nepenHen peiike (rpadwl 3 1 4 B KypHale
HUBEJINPOBAHUA).

OrnpenenstoT MpeBbIIEHNE MEXAY HaYalbHON U Ka)KI0M MOCIEAYIOIENH TOUKaMu
JBaXIbl IO OTCYETAM, CACIAHHBIM IO YEPHOM M KPACHOM CTOpPOHAM peuku. Pe3ynbrar
3allMChIBAIOT B rpadpl 5 W 6 XKypHaJa HUBEIMPOBAHHUS B 3aBHUCHMOCTH OT 3HAaKa
npeBbllieHud. [Ipyu pacxXxoXAEHUM NPEBBINICHUH, BBIUMCIECHHBIX MO JBYM CTOPOHAM
peiiku, He Oosiee 2 MM 3alMCBIBAIOT MOJI YEPTON UX CpeJHEee 3HAYEHUE, OKPYTIISA JOJIU
MUWJUIUMETpA 10 YETHOTO 4YHUCIa MWUIMMETPOB. lIpuMep BbIUMCIEHUS NpPUBEAEH B
KypHaje HUBEIUpoBaHus (Tpusioxenue 1).

1.2. KoHTpoJIb BEIYHMCTICHUS MPEBBIIICHUH.

[MToacuuThIBaIOT CyMMY BeeX 3aaauX (2. 3) u nepenuux (2 I1) oTc4EToB 1Mo 4épHOi
¥ KpaCHOM CTOpOHAM PEHMKH, YUMTBIBAsL, 4TO X, 3 paBHA OTCUETY 1O pelike Ha Touke A/l,
YBEIMYEHHOMY B 5 pa3, TaK KaK BBIYMCJIEHUE IIATH IPEBBIMICHUN NPOU3BOIUIOCH
OTHOCHUTEIBHO IIEPBOM KOJIOHHBL..

[ToacunThIBAIOT CyMMY IpeBBIIeHuUH (2. N), BEIYUCIEHHBIX IO YEPHON U KPACHOMN

CTOpPpOHaAM peﬁKI/I, d 3aTCM CPCAHCC CYMMApPHOC IIPCBLIIIICHHUC.

Z h ‘IépH.z Z 3 4yépH. ~ Z IT qépH.;

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

Zh pen= 2N wepu + 22 N pacu.
2
CreyeT BBIUUCIUTD U 3amucaTh B Tpadbl 5 1 6 OTACIBHO CyMMY BCEX CPETHHX
nojokutenbHbix 2 (th)  w orpunarensHbix Y (-h) mnpeBbimieHnit  , a  TaKKe
pesyapTHpyomyro cymmy 2h=>(+h)+ >(-h). Ecam pesynbrupyromas cymma

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

CPEIHUM CYMMApPHBIM TPEBBIICHUEM 2. Nepeny, TO BBIYUCIICHHSI C/ICTaHbI BEPHO.

Z h cpen.— Z h.



2. Buwiuucnenue ommemok onopHulx nosepxnocmetl KOHCO.Jel KOJIOHH
OTMETKH MOBEPXHOCTENW KOHCOJIEW KOJIOHH PEKOMEHIYETCS BBIUUCIHUTH JBAXKIbI:
METOJIOM IPEBBIIICHUN U METOJO0M T'OPU30HTA UHCTPYMEHTA.
2.1. Beluucienure 0OTMETOK MOBEPXHOCTH KOHCOJIM KOJIOHH METOJIOM MTPEBBIIICHUM CIeTyeT
BBITIOJTHSTH 11O (hopmyJie
Hi= Hi+h i,
riae | - MOPSAKOBBIN HOMEP KOJIOHH;
Hi - oTMeTKa onopHOI MOBEPXHOCTU KOHCOJIU KaXKI0U MOCIEAYIONIENH KOJOHHBI;
Hi1 - oTMeTKa OnopHOU MOBEPXHOCTU KOHCOJIM HAaYaJIbHOU KOJIOHHBI A/1;
hi-1 - COOTBETCTBYOIIIEE MTPEBBIIIICHUE MEXK/TYy KXKIO0H MMOCIeAyIOIIeH 1 HauaabHOH A/l
KOJIOHHAMH.
Hamnpumep, oTMeTKa MOBEpXHOCTH KOHCOJIA KOJIOHHBI, YCTAHOBJICHHON Ha ocH A/2,
OyJeT paBHa:
H, = Hy+h;.
[Ipunumas, nanpumep, ormetky Hi = 90,117, Oynem umers:
H, = 90,117 + (- 0,007) = 90,110.
2.2. Topuzont uncrpymenta (') BeraucnsaoT no hopmyse
I'n= H1 + 3,
rae Hi - oTMeTka KOJIOHHBI, YCTaHOBJICHHOM Ha ocu A/l;
3 - OTCYET 1O YEPHOM MITU KPACHOW CTOPOHE PEUKHU, YCTAHOBJIEHHON HA KOHCOJIHU 3TOM
KOJIOHHBI.
Hampumep, ecniu H; = 90,117:
I'N 4. = 90,117 + 0,221 = 90,338;
I'U wpacu. = 90,117 + 4,943 = 95,060.
OTMeTKH KOJIOHH METOJIOM TOPU30HTa MHCTPYMEHTA BBIUUCIISIOT 110 (hopMyIie
Hi=TU -1II;,
rae Il - oTcu€T mo 4EpHOU WMIIM KPAaCHOW CTOPOHE MEPEAHEN PEMKH, YCTAaHOBJIEHHOM Ha
TOYKE, OTMETKY KOTOPOM HaJI0 ONPEICTUTb.
Hanpumep, 17151 KOJOHHBI, YCTAaHOBJIEHHOM Ha 0CU A/2, 0TMETKA KOHCOJIM paBHA:

Han =T'H wepu. - Hagpw = 90,338 - 0,227 = 90,111,



Hanz =IT'W wpacu. = I xpace. = 95,060 - 4,951 = 90,109;
Haz cpenn- = 90,110

OTMETKHU KOJIOHH, MTOJTYy4YE€HHBIE METOIOM F'OPU30HTAa UHCTPYMEHTA, TOJKHBI ObITh
PaBHBI COOTBETCTBYIOIIUM OTMETKAM, [TOJTYYECHHBIM METOJIOM IPEBBILLICHHI.

Ilopsooxk cocmasnenus npoguis no ocu ONOPHLIX NOBEPXHOCMEL KOHCOIEU KOJOHH

s cocTaBiicHHs] TPOPUIST PEKOMEHIYETCS HCIOIb30BaTh CICAYIONINE
MacITaoBbl:

Macitab ropu3oHTanbHEIHN - 1:200,
MaciTad BepTukaibHbiid — 1:1.

WcxomHBIMU TAaHHBIMU JJI COCTaBIIEHUS MPOGUIIS CIyk)aT (PAKTUIECKHUE OTMETKU
OIMOPHBIX MOBEPXHOCTEW KOHCOJIEH KOJIOHH, BBIYUCIICHHBIE B KypPHaJ€ HUBEIUPOBAHUS.
[ITar kKoJIOHH paBeH 6 M.

O06pazen noctpoeHust NpOUIIA U ero 0popMIIEHUS IPUBEAEH B TPUIIOKEHUH 2.

HeoOxonumMo MOMHUTB, 4YTO JUIsi MPABWIBHOTO MOCTPOCHUS Mpoduiis  HaIo
BBIOpATh HEKOTOPHINA YCIOBHBIA FOPU30HT, UMEIOIINI OOIIee A1 BCEX OTMETOK YHUCIIO
METPOB M JeuMeTpoB. OT IMH YCIOBHOTO TOPH30HTA OTKJIAABIBAIOT BBEPX IO
COOTBETCTBYIOLIEH  BEPTUKAIM OTMETKM  OIOPHBIX  IOBEPXHOCTEM  KOHCOJEH
CMOHTUPOBAHHBIX KOJIOHH, YMEHBIIIEHHBIE HA BEJIMUUHY YCJIOBHOTO TOPU30HTA.

OTMeUeHHBIC HAa BEPTUKAISAX TOYKU COCAUHSIOT MPSIMBIMU JIMHUSAMU U MOJY4aroT
JuHUI0 Tpodusiss  (aKTHUECKOTO TIOJIOKEHHUS OIMOPHBIX IMOBEPXHOCTEH KOHCOJEH
YCTAHOBJIEHHBIX KOJIOHH. PyKOBOJACTBYACH 3TOW JIMHHWEH, HA3HAYAIOT MOHTAXHBIN
TOPU30HT, Ha YPOBHE KOTOPOTO OYIyT yJIOXKEHBI TOAKpaHoBbIe Oanku. [Ipu aTom ciegyer
MMETh B BH]Y, YTO BBIPABHUBAHHUE C MOMOIIbIO MOAKIAAOK (Ha3HAYEHHE MOHTaKHOIO
FOpU30HTA) HA KOHCOJAX OOBIYHO OCYIIECTBISIOT OTHOCHUTEIBHO OTMETKH Camoi
BBICOKOM OINOPHOM MOBEPXHOCTH KOHCONM. B  IpakTUUECKOW JEATENbHOCTU
MOHTQ)KHUKAM TPUXOJUTCS YUYUTHIBATH M TOPU3OHT, TMPHUHATBIA [JIs  YKJIAIKU
MOJAKPAHOBBIX OAJIOK IO KOHCOJISIM MPOTHUBOIIOI0KHOTO Psifia KOJIOHH.

[IpoexTupyeMblii TOPU30HT Ha MPOUIIe YKa3bIBACTCA KPACHOMN JIMHHUEH.

[Tocne Ha3HaUYeHUS BBIPABHEHHOTO MOHTAKHOTO TOPU30HTA OMPEACIISAIOT TOIIUHY

INOAKJIIAAKHM Ha OHOpHOﬁ IMOBCPXHOCTHU Y K&)I(I[Ofl KOJIOHHBI KaK pPa3HOCTb MCKIAY



OTMETKOM MOHTa)KHOT'O IrOPpHU30HTA, IIPHUHATOTO I YKIAIKKU IMOJAKPAHOBBIX 0ajoK 110
KOHCOJIIM, U (i)aKTI/I‘ICCKOﬁ OTMETKOU OHOpHOﬁ IIOBCPXHOCTU HA KOHCOJIH. TOJIHII/IHy

MOJIKJIAJKH CJIEyeT NoKa3aTh Ha nmpoduiie (CM. MpHIoKEeHue 2).

Ilpunoscenue 1

}KypHaJI TCXHHNYCCKOI'O HUBCIIMPOBAHHUA
OIIOPHBIX HOBerHOCTGﬁ KOHCOJIEH KOJIOHH

Ne Ne OtcueTsl O [IpeBbiiennss | Cpeanee | I'opuzoHT | OT™MeET
CTaH- | TOYEK perike NpEBbI- | HHCTPY- Ka
AN 3agHen [lepen- | + - IIeHUE MEHTa
HEeu
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= X= X= X=

[Ipumeuanne. IIpu cocTaBieHHH KypHajia HHUBEIMPOBAHUSA OINOPHBIX MOBEPXHOCTEU
KOHCOJIEM KOJOHH HeoOXOJMMO MNpuBeneHHble B rpadax 3 u 4 oTcueThl Mo perkam
YBEIIMYUTHh HA YUCJIO MUJUIMMETPOB, PAaBHOE HOMEPY MO CIIMCOYHOMY COCTAaBY TI'PYIIIbI

y4ammxcsl.




Ilpunoscenue 2

Maciura0sr:
['opuzonTansHseIi — 1:200

Beprukanpnsii 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

[Ipumeuanrie. 3a MOHTAXHBIM TOPU3OHT CJIEAYET MPUHATH HaUOOJBIITYIO

OTMETKY KOHCOJIEH KOJIOHH Maphbl PsJIOB.



Jlabopamopnas padoma: Onpeoenenue evicom mpyoHo00CHYNHBIX HOUEK

PaA3TUUHbIX coopyofcenuﬁ U KOHCMPYKMUGBHbBIX I/1EMEHM 06,

ILlenv pabomeot.

1.  Hayuumvca  ebinoanams  usmepenus  OJisi  ONpedeneHust  GblCOmbl
MpyOHOOOCMYNHOU MOYKU.

Oobecneuenue:

- meoooum;

- omeec;

- pyriemka;

= NUCBbMEHHO - HEPMEIICHbLE npuﬂadﬂeomﬂocmu..

B pe3ynvmame @vinonnenua npakmuyeckoii padoomsl CmyO0eHm OO0NHCEH:
3HATH: QITOPUTM  BBINOJHEHUS HM3MEPEHHM JIsi  ONpeAeCHUsT BBICOTHI
TPYAHOJIOCTYITHOM TOUKH.

YMeTb: BBINOJHIThE W3MEPEHUS I OMNPENENICHUs] BBICOTHI TPYAHOAOCTYITHOM

TOYKH.

MeToanka BbINOJHEHUS PadOThI.

OnpenenuTs BEICOTY HEAOCTYITHOM TOUYKH.

B npakTuke CTpOUTENbCTBA YaCTO BO3HUKAET HEOOXOUMOCTh ONPEAEIIUTD BHICOTHI
TPYAHOAOCTYIIHBIX YacCTEH pa3jIU4yHbIX COOPYKEHHUW M YCTpPOWCTB.  BbicoTa
HEJIOCTYITHOM TOYKHM OMpEAENseTca MPH MOMOIIM TeoaoiuTa. Touky A, BBICOTY
KOTOPOU OMpeensitoT, CHOCAT (TPOCKTUPYIOT) Ha 3eMiito B TouKy B. Ilocie storo
TEOJO0JIUT yCTAaHABIUBAIOT B TOUKE O. 3aTeM U3MEPSAIOT BEPTUKAIBHBIE YIIIBI 01 U 02
Ha Touku A u B nipu kpyre npaBo u kpyre JeBo (cM. Tad. 18), a Takxke U3MepsoT
JIEHTOW WJIM CTaJIbHOM PYJIETKOM paccTosiHue Mexay Toukamu OB, npuBeneHHOE K

TOPU30HTY.



[MepBas crannus d = 10 m (paccrostaue ot Touku O 10 ToYkH B cM. puc. 3)

(0)
Puc. 3
Touxu | Tlonoskers OTtcueTsl 1o
° OJIOACHHC BepTUKAIBbHO-| MO o Hi=h;+h,
HaO0IO/. Kpyra
My Kpyry
KJI 27°46' onrr
A KI1 - 27°46' 0 27°46
6,582
B KJI - 7°30’ 0 7030
KII 7°30’
Hi=hi+hy=d - tgou +d - tgax (£2mm)
Hi=hy+ h,=10 - tg 27°46’ + 10 - tg 7°30’' = 6, 582
Bropas cranuus
d=15m
Toux onos OTtcueThsl 110
O"KH OJIOACHHC BepTUKAIbHO-| MO o H,=h;1+h,
HaOJIIO. Kpyra
My Kpyry
KJI 18°45' oney
A KII - 18°45’ 0 18°45 6. 58
KJI - 5240’ onr ’
B KII 5°40’ 0 -9°40




H2=h1+h2=d‘tgd1+d‘tgd2 (:E2MM)
Hp = his hy =15 - tg 18°45' + 15 - tg 5°40' = 6, 58

Hepen = H; +H,
2
Hepen = 6,582+6,58 = 6,581wMm

2



Jlabopamopnas paboma: Konmpons ycmanosku KOHCMPYKMUBHBIX ITEMEHM 08

6 eepm UKAJIbHOU N1OCKOCHU.

Ilenv pabomuwr:

1. Hayuumucs 6binoaHsames uzmepeHust L0 KOHMpOoJ0 yCmMAaHO8KU KOHCMPYKIMUBHbIX
971eMEeHMO8 8 8EPMUKANbHOU NAOCKOCHIU.

Obecneuenue:

- meoooaum;

- omeec;

- pyiemka,

= NUCBbMEHHO - HEPMEIICHbLE npuﬂadﬂeomﬂocmu..

B pe3yabTaTe BbINMOJIHCHUS HpaKTH‘IeCKOﬁ paﬁ()Tl)I CTYACHT DOJIZKCH:

3HATb: aJI'OPUTM  BBIIIOJIHCHUA I/ISMepeHI/Iﬁ II0 KOHTPOJIO YCTAHOBKH
KOHCTPYKTHUBHBIX 3JICMCHTOB B BCpTHKaJILHOﬁ IIJIOCKOCTH.

YME€Tb: BLIIIOJIHATL HW3MCPCHUA II0 KOHTPOJIIO YCTAHOBKM KOHCTPYKTHUBHBIX

9JICMCHTOB B BepTHKaJIBHOfI IINTOCKOCTH.

MeToauka BbINOJHEHHUS PA00ThI

[Ipu MoHTa)ke KOHCTPYKIMU MPOMBIIIJIEHHBIX COOPYXEHUM HEOOXOIUMO YMETh
OTIPEAEINIATh YIJIOBbIE U JIMHEHHBIE OIIMOKU B MOJIOXKEHUHM BEPXHUX OCEBBIX TOYEK
BEPTUKAIBHBIX KOHCTPYKIUH. [ aToro Teomonut ycranarimmBaoT O (cMm. puc.4)
TaK, YTOOBI JIyd BU3UPOBAHUS ObLT MEPIIEHIUKYISIPEH K OJTHOM U3 TpaHeid, 1.e. 1 2 3
4 KOJIOHHBI, ¥ HAa PACCTOSHWUU S, MPUMEPHO B JIBa pa3a OOJbIlIe €€ BHICOTHI.
N3mepstoT paccrosiHue oT ctanimu O 70 Toplia KOJIOHHBL. 3aTeM HaOJ0JaloT JIEBbIe
U TIpaBble, BEPXHUE U HIKHKUE O0pe3bl IpaHu B TOUKax 1, 2, 3, 4 mpu NOJ0KEHUSIX
Kpyr MpaBO W Kpyr JIEBO, 3alKMChIBasg B KYPHA COOTBETCTBEHHBIE OTCUETHI
rOpPU30HTAIBLHOTO Kpyra. CpenHee U3 CpelTHUX OTCUETOB MpPU HAOIIOJEHUH TOYeK 1
1 2, 3 1 4 GyIeT COOTBETCTBOBATH OTCYETAM, OTHECEHHBIM K 0ceBbIM Toukam C u C

0 BepXy U B ocHOBaHUU. Eciu 3Tu cpeqnue orcuersl, oTHeceHHbIe K ToukaMm C u C'



COBIIaar0T, 3TO 6y,Z[CT O3Ha4YaTb, 4YTO JaHHasd BCPTHUKaJIbHAasA KOHCTPYKIHA
CUMMCTPpUYHA OTHOCHUTCIBHO OCEBOM JIMHUU U I[CﬁCTBI/IT@JIBHO BCPTHUKAJIbHA. B
IMIPOTUBHOM CJIydac BCIIMYMHA Aa, HCCOBIIAJACHUA CPCAHHUX OTCUCTOB 6}’I[CT
erIOBOfI OIIMOKOM ITOJI0KCHUS BCpXa I[ElHHOﬁ KOHCTPYKIIMH OTHOCHUTCJIBHO €C
OCHOBaHMA. 3Has TOPU3OHTAJIBHOC PACCTOSAHUC d or ToukM crTOSHUS a0

KOHCTPYKIIUU, MOKHO BBIUYUCIUTD U BETUYNHY AL TUHEHHON OMIMOKH.
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Puc. 4 OHpe,Z[eJIeHI/IG BCPTUKAJIIBHOCTHU COOPYIKCHHUA

Toukn | Ilonoxenue kpyra Otcuetsl 1o
TOPU30HTAIBHOMY KPYT'Y

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 3HaYEHHE OCEBOTO Bepxa A =

A= (208° 58" +28°58"):2=118°58’

c+d

a+s
2

6. CpenHee 3HaYCHHE 0CEBOTO HU3a B =

B=(209°+29°):2=119°
1. Ao = A - B (B cekyHax)
Aa = (118°58' — 119°) = —0°02" = 120" (cek)
8. AL =A0 S - sinl” = (Aa -S): 206265
S=15000mm

1
206265

Sinl" =

12015000
T 206265

AA =8.73 MM



Jlabopamopnaa paooma: Ilepedaua ommemku na OHo KOm/ji06anda.

Ilenv pabomuwr:

1. Hayuumucs vinonHsamos uzmepeHnus OJisi NepeHoca NpOeKmHOU OMMemKU Hd
paboyuil 20pu3oHm.

Obecneuenue:

- HUBenup,

- HUBenupHas peuxa,

- wmamue,

= NUCBbMEHHO - HEPNEIICHbLE npuﬁadﬂeofcnocmu.

B pe3yJabTare BbIIOJHEHHUS NPAKTHYECKON PA0OTHI CTYICHT J0JI2KEH::

3HATh: AJITOPUTM BBINOJHEHHUS U3MEPEHUM I MIEPEHOCA MMPOEKTHOW OTMETKH Ha
pabouMii FTOPU30HT.

yMeTh: BBINOJIHATh U3MEPEHUs ISl NEPEeHOCca MPOEKTHONM OTMETKM Ha padouuii

TOPU30HT.

MeToauka BbINOJHEHUS PA00ThI

1) Ha nHO HernmyOoKoro KOTJIoBaHA OTMETKY IEepeaaroT B TaKOM mnopsizike. B
TOUKe A 3a0MBAIOT KOJ - TOUKY U CTOPOKOK (puc. 5). Ha xon u penep cTaBar peitku
¥ MEXK]y HUMU Ha paBHOM paccrostaun HuBenmp. [1o pefikam 6epyT otcuets a u b

Y BBIYHCIIIIOT OTMETKY KOJIa:
Hxs=Hp + (a — b),
rae Hp - otmeTka penepa,
a, b - orcueTsI Mo peiikam.

Ecnm npoekTHast oTMeTKa J1Ha KoTioBaHa Hyp, To pabodas oTMeTka B Touke A

Oymer:



h=HA-an

Pabouyio oTMETKy MUIIYT HA CTOPOXKKE C ee 3HaKoM. [Ipu 3HaKe TuIIOC IHO
KOTJIOBAaHA JIGKUT BBIIIE MPOEKTHOW OTMETKH; NPHU 3HAKE MHUHYC, HA00OpOT, JHO

KOTJIOBAaHaA OITYIICHO HMUXKC ITPOCKTHOI'O YPOBHAI.

Puc. 5 Ilepenaya oTMeTKM Ha JHO KOTJIOBaHA
2) Ha nnao rmy0okoro koTioBaHa (puc 6) OTMETKY NEepeaaroT B Ba HUBEIUPA
C IPUMEHEHUEM PEEK U CTalIbHOU pyneTku. OAHy PENKy CTaBAT HA penep, BTOPYIO
- Ha KOJI Ha JIHE KOTJIOBAaHA, a PYJIETKY € Tpy30M 5 -10 KT mOABEIIMBAIOT HA KOHCOJIb.
CraHiuu BRIOUPAIOT ¢ COOJIOJICHUEM PAaBEHCTBA PACCTOSTHUM OT HUBEIIMPA JI0 PEUKHU
u pyJsieTkd. OTCUETHI 1O peiike U pyJIeTKe OepyT OJJTHOBPEMEHHO JIBYMSI HUBEJIUPAMU U
IIpU ABYX ropu3oHTax Huenupa. [Ipum ormerke penepa H, ormeTka Touku A nHa

KOTJIOBaHA, KaK BUTHO U3 PUCYHKa, OyIeT:
HA=Hp+a—(d—c)—b,
rie a u b - OTCUeTHI 1Mo peiKam,

d ¥ ¢ - OTCUETHI IO PYJIETKE C HYJIEM BHH3Y.



JIJ1s TUTaHUPOBKHU JTHA KOTJIOBAaHA MO €ro IUIOIIAJd PAaBHOMEPHO 3aKPEILUISIOT
KOJIbSIMU TOYKH 2, 4, 3, 1 T.7. Ha 3T TOYKH COCTaBISIOT CXEMY, MOJI00HO CXeMe
HUBEJIMPOBAHUS TTOBEPXHOCTH, U HUBEJIHUPYIOT UX CO CTAHIIMK BHYTPU KOTJIOBAHA.
[Tocne BBIYMCIICHUS OTMETOK TOYEK BBIUUCIISIIOT pabodyue OTMETKH W IO HUM

IMPOU3BOJAT INIAHUPOBKY J1HA KOTJIOBAHA.

Puc. 6 Ilepenaya oTMETKH Ha THO KOTJIOBaHa



KpuTtepun onieHKH BHINOJHEHUS CTYA€HTAMH OTYETHBIX padoT

Ne | OuenuBaemsie Meton ['paHrYHbBIC KPUTEPHUH OLICHKU
TL11. HaBBIKH OIICHKH OTnnaHO HeynoBneTBOpuTeIhHO
1 2 3 4 S
1 | Otnomenue k | Habmoaenue | Bce matepuainsl | B oTBenennoe as
pabore. PYKOBOJMUTE- | IPEJICTABICHbI | pabOTHI BpeMs HE
J151, MPOCMOTP | B YKa3aHHBIN YIIOKHIICS.
MaTepuana. CpPOK, HE JIeMOHCTpHpPYET MOJIHOE
TpeOyroT 0e3paznuune K padoTe,
JOTIOJTHUTENBHO | TPEOYET MOCTOSTHHOTO
T0 BpEMCHH Ha | JTABJICHUS IS
3aBepIICHHE. BBITIOJTHCHUS 3/ TaHMSL.
2 | Cnocobnocts | [Ipocmotp YeTko He criocoben
BBITIOJIHATD MaTepHaJIOB. | 3aIOJIHSAET UCIIOJIb30BATh JIAKE
BBIYHCIICHUS. KYpHAJIBI nmpocTenime
U3MEpEHUN U apupMeTuIecKue
BBITIOJTHSAET JEUCTBUS TS
BBIYHCIICHUS. MOJIy4eHUS
bes KOHKPETHOTO
3aTpyAHECHHN pesyaprara. bosbmoe
BBITIOTHSIET YHUCJIO OLIMOOK B
BBIYHCIICHUS B | BRIYUCIICHUSX,
BEJIOMOCTSIX. TpedyeTcs
JOCKOHAJIbHAS
IPOBEpKa pe3yIbTaTOB.
3 | Ymenue Ha6monenue | bes He cniocoben
UCIIOJIb30BaTh | PYKOBOJUTE- | IOTIOJHUTEIBH | UCIIOJIb30BATh 3HAHUS
MOJIyYCHHbBIC JIs1, MPOCMOTP | BIX TIOSICHEHUI | U3 OJTHOTO paszelia Mmpu
paHee 3HaHUS | MaTepuaioB. | (yKa3aHHUIN) pelIeHnu 3a1a4
Y HABBIKU JIJIS UCIIOJIb3YET Pa3lieIoB CMEXHBIX
perieHus HABBIKU U JUCITUTUTHH.
KOHTPOJIbHBIX yMCHUS,
3aad. TIOJTYYCHHBIC
IPY U3yYCHUN
JUCITUTITUHBI:
«MaTeMaTHuKay,
«HH)KCHEpHas
rpaduka,
«udopmaruka
».
4 | Odbopmiienue | [IpocmoTtp Bce marepuansr | Pabota odopmiieHa B
paboTHhI MaTepuaioB | opopmIIeHBI BBICIIEH CTETICHH,
COTJIACHO HEOPEIKHO




CTaHAApTHBIM | JleMOoHcTpupyeMmblie

TpeOOBaHUSIM 3alUCH BBIYMCIEHUI

WHCTPYKLUH, IPOCTO HE MOTYT HE

rpaduka Ha MIPUBECTHU K

BBICOKOM JOTOJTHUTEIbHBIM

YPOBHE omuoKam
YMenue CobecenoBa- | ['pamoTHO IToxa3pIBacT HE3HAHUE
OTBEYaTh HA HUE OTBEYAET Ha IIPEIMETA IIPU OTBETE
BOIIPOCHI, IIOCTABJICHHBIC | HA BOIIPOCHI, HU3KUI
II0JIB30BAThCS BOIIPOCHI, UHTEIUIEKT, Y3KUI
npogeccuo- UCIIOJIB3YSI Kpyro3op,
HaJIbHOM U npodeccuo- OTPaHUYCHHBIN
oOmei HaJLHYO CJIOBapHBIN 3arac.
JIEKCUKOU MpHU JIEKCUKY. YeTko BbIpaKEHHAA
caade Moxer HEYBEPEHHOCTb B
OTYETHOH 000CHOBATH OTBETaxX U JICUCTBUIX
paboThI CBOIO TOUKY

3pEHHUs 110

npobieme.

YeTko BUAUT
11CJIb.




NudopmanuonHoe odecredyeHne peaju3anuu NporpaMmMbl

[lepeuenb yueOHbIX U3aaHui, IHTEpHET-pECYPCOB, AOMIOTHUTEIBHON JIUTEPATYPbI
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