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1 BBEJAEHUE

Baxxnyto yacTh TeopeTudeckor M MnpodeccHnoHalbHON MPaKTUYECKONH MOATOTOBKH OOYYarOIIHUXCS
COCTABIISIFOT MPAKTUYECKHE U Ta0OpaTOPHBIEC 3aHATHSI.

CoctaB u coaepkaHHE MPAKTUYECKUX U JIA0OpATOPHBIX 3aHATUI HAMpaBiCHbl Ha pean3aliio
@enepanbHOTO TrOCyIAapCTBEHHOTO 00pa30BaTeNbHOIO CTaHAApTa CpeIHEro MpodecCHoHAIBHOTO
oOpa3oBaHus.

Benymieidi  qumakTU4ecKOM — IENBI0  MPAKTUYECKUX — 3aHATHHA  sABIseTcs  (hOpMUpPOBaHHE
npoecCHOHANBbHBIX MPAKTUYECKUX YMEHUU (YMEHHI BBINOJIHATH OMpEeNICHHBbIC JCUCTBUSA, ONEpalHH,
HE00XOAMMBIE B MIOCJICAYIOUIEM B IPO(PECCUOHATBHOM IEITETBHOCTH).

Benymeit aunaktuueckoil 1eNbl0  J1a0OpATOPHBIX 3aHATUN  SBISETCS AKCHEPUMEHTAIbHOE
IIOATBEPK/ICHUE U POBEPKA CYILIECTBEHHBIX TEOPETUUECKUX MOJIO0KEHUH (3aKOHOB, 3aBUCUMOCTEMN ).

B cootBercTBUM ¢ paboueit mporpammoii npodeccuonanbHoro monyis «[IM.02 Opranuzanust u
VIpaBICHUE TEXHOJIOTMYECKHMMH TpOLecCaMH Ha OO0BEKTaX KamUTaJbHOTO  CTPOUTEIHCTBA»
MPEeyCMOTPEHO MPOBEACHHE MPAKTUYECKUX U JIA0OPATOPHBIX 3aHSATHIA.

B pe3ynbrare uX BBIIOJHEHMS], 00Y4arOIIUNCs JODKEH:

ymems:

—V 2.7.1 BBINONHATH TOBEPKH IE€OIE3UYECKUX MPUOOPOB

—VY 2.7.2 BBINOJHATH MOJIEBBIE T€0IE3NIECKHE PAOOTHI

-V 2.7.3 oToOpakaTh ¥ YUTATh I€OIC3MUSCKYI0 HH(POPMAITUIO HA TUIAHAX U KapTax;

—V 2.7.4 ocymecTBIATh KOHTPOJIb PE3YJIbTATOB MOJIEBBIX TOMOTPaO-re0Ie3MIECKUX padboT;

-V 2.7.5 006pabateIBaTh MOTYyYEHHBIC PE3YIBTATHI IOJEBBIX TOMOTPadO-Te0Ie3HIECKUX padoT;

-V 2.7.6 paboTaTh B CIIEIUATN3NPOBAHHOM IIPOTPAMMHOM OOECTICUCHUU;

—Yo 01.01 pacno3HaBaTe ¥ aHAIM3UPOBATH 33734y W/WIK MpobieMy B Mpo(heCcCHOHAILHOM W/WIN
COLIMAJIBHOM KOHTEKCTE; BBIAENATH €€ COCTaBHBIE YaCTH; ONPEACNATh JTalbl pPEIICHUS 3a]auu;
COCTaBJIATH IJIaH JACUCTBUI; ONPEENATh HEOOXOUMBIE PECYPCHI; peaT30BbIBATH COCTABIEHHBIN IUIaH;

—VY0 01.02 BnageTs akTyaabHBIMU METOJIaMU pabOTHI B MPOPECCHOHATBHON U CMEKHBIX cepax;

-Yo 02.01 onpeaensTb HeoOXOAWMBbIE HMCTOUYHUKK HH(popManuy; 3SPGEKTUBHO HCKaTh
nH(popMaIKio, He0OXOJUMYIO JUIsl PEIICHUS 3a/1a4M U/ WU poOeMbl, OpOpMIIATh pe3yIbTaThl IIOUCKA,

—-Yo 02.02 wucnonp3oBaTh COBPEMEHHOE MPOrpaMMHOE oOOecreueHue, pa3iuydHble LHU(pOBBIE
cCpeacTBa JUId pelieHus Mpo(QecCHOHANbHBIX 33/a4; MPOSBIATh KYyJIbTYpY HH(GOpPMAIMOHHON
0€30MMacHOCTH MPH UCIIO0JIb30BAaHUU NH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTH;

—¥Yo0 03.02 npuMeHsITH COBPEMEHHYIO HAyYHYIO TPOPECCHOHAIBHYIO TEPMUHOJIOTHIO;

—Yo 04.02 >¢pdexTuBHO paboTaTh B KOMaHE; B3aUMOJCHCTBOBATh C KOJUIETaMHU, PYKOBOJICTBOM,
KJIMEHTaMH B X0/i€ Po(heCcCHOHATBbHON AEeITEIbHOCTH.

CopepxaHue MPAKTUYECKUX U JIA0OPATOPHBIX 3aHATUNA OPHEHTUPOBAHO HA OCBOEHHE BHUIA
JESTeTHHOCTH MPOTPAMMBI MTOJITOTOBKH CIIEIUAIIMCTOB CPETHETO 3BEHA TI0 CIEIHATFHOCTH M OBJIAICHHIO
npogeccuonanvHbIMu KOMREMEHUYUAMU:

[IK 2.7 BrimonHATh TeOJe3WYecKoe oOecredeHne W KaMmepalbHYyI0 00paboTKy pe3ynbTaToB
WHXEHEPHO-TEO/IE3NYECKUX U3BICKAHUN TTPH CTPOUTENHCTBE U IKCIUTYaTaIllK 31aHUN U COOPYKEHUH.

A Takxke popMHPOBAHMIO 00IIIMX KOMIIETEHIMIA:

OK 01. BsiOGupath criocoOb! perieHus 3a1a4 npohecCHOHAIbHON NeATeNbHOCTH IPUMEHUTENIBHO K
Pa3IMYHBIM KOHTEKCTaM

OK 02. Hcmonb30BaTh COBPEMEHHBIE CPEICTBA MOMCKA, aHATIM3a U UHTEPIIpeTaluy HHHOPMAaIIUU U
WH(POPMAIMOHHBIE TEXHOJIOTHH IS BBITIOIHEHUS 3a/1a4 TPOPECCHOHATBFHOMN I TeTbHOCTH

OK 03. IImanupoBaTh W peaJM30BBIBATH COOCTBEHHOE MPO(ECCHOHAIBHOE W JMYHOCTHOE
pa3BUTHE, IPEANIPUHUMATEILCKYIO JESTEIbHOCTh B MPodeccuoHaIbHOM cdepe, UCIoIb30BaTh 3HAHUS T10
MPaBOBOM U (PMHAHCOBOM IrPAMOTHOCTHU B PA3IMUHBIX )KHU3HEHHBIX CUTYAIIHSIX

OK 04. DddexkTnBHO B3aMMOICHCTBOBATh U pa00TATh B KOJIJIEKTUBE M KOMaH/IE.



Brimonaenne o0yJaronuxcsi MpakTUYECKUX W/ HWIW Ja0OpaTOPHBIX padoT Mo mpodeccuoHaTbHOMY
moayito «I[1IM.02 Opranuzanus ©W YOpaBlIGHWE TEXHOJIOTHUYECKUMHU IMpolleccaMu Ha 0OBeKTax
KaluTajJbHOrO CTPOUTENIHCTBA» HAIIPABJICHO Ha:

- 0060011IeHNE, CHCTEMATU3ALUIO, YITTyOJIeHUE, 3aKpEIUICHNE, Pa3BUTHE U ACTATU3AIMIO TOTYYSHHBIX
TEOPETUYECKNX 3HAHUN N0 KOHKPETHBIM TeMaM Y4eOHOM IHUCUUIUIMHBI;

- (hopMuUpOBaHHE YMEHHI MPHUMEHSTH MOJyYCHHbIC 3HAHUS HA MPAKTHKE, PeaTH3alMio €IMHCTBA
MHTEJUJIEKTYaIbHOM U MPaKTUYECKON AESITENbHOCTH;

- (opmHpoBaHHE W pa3BUTHE YMEHH: HAOIIOJaTh, CPAaBHHMBATh, COIOCTABISATH, AHAIM3HPOBATH,
JenaTh BBIBOABI U OO0OOIIEHUS, CAMOCTOSITETbHO BECTH HCCIEIOBaHMsS, MOJb30BAThCA Pa3TUUYHBIMU
preMaMy U3MEepeHuit, opopMIIATh pe3ynbTaThl B BUAE TaOJHII, CXeM, IpaduKOB;

- IpHOOpETEeHNE HaBBIKOB pabOTHI C pa3IMUHBIMU MTPHOOpamMuy;

- Ppa3BUTHE UWHTEIUIEKTYaJbHBIX YMEHUH y OyAylIluX CHEHHUAIMCTOB: aHATUTHYECKHX,
MIPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX U JP.;

- BEIpaOOTKY MPH PEIIEHUH MMOCTABJICHHBIX 337a4 MPO(EeCCHOHANTBHO 3HAYUMBIX KaueCTB, TAKUX KaK
CaMOCTOSITENIbHOCTh, OTBETCTBEHHOCTh, TOYHOCTh, TBOPUECKAs MHUIIMATHBA.

[paktiueckne u abOpaTOpHbIC 3aHATHS TPOBOAATCS B PaMKaxX COOTBETCTBYIOUICH TEMBI, IOCTE
OCBOGHHUSI JTUJIAKTUYECKUX €MHUI], KOTOpble OOECHEeYMBAIOT HAMYUE 3HAHWI, HEOOXOIUMBIX JUI €€
BBITIOJTHEHHSI.



2METOAUYECKUE YKA3AHUSA

Tema 1.1 3agauu reogeznu. Maciuraobl.
IIpakTuuyeckoe3ansatue Ne68
Pemenue 3a1a4 Ha MacIuTa0bI

He.]]b: HAaY4YHUTHECA I10JIb30BATHCS YUCIICHHBIM U JIMHEHHBIM MacIITaboM

Boinosinus padory, Bel Oyaere:

YMETh:

—VY 2.7.1 BBINOTHATH MOBEPKHU T'€0JIE3UIECKUX MPHOOPOB

—VY 2.7.2 BBITIOJHATH TOJIEBBIE T€OJE3UUECKIE pabOTHI

-V 2.7.3 oToOpaxatrhk U UUTATh I'€0/I€3UUECKYI0 HH(POPMALIMIO Ha IIJIaHaX U KapTax;

-V 2.7.4 ocyuiecTBiIsATh KOHTPOJIb PE3YJIbTAaTOB MOJEBBIX TONOrpado-reo1e3ndeckux pador;

—V¥ 2.7.5 06pabaTeiBaTh NOITY4YEHHBIE PE3YJIbTAThl MOJEBBIX TOMOrpado-reo e3nyeckux pador;

—Yo0 01.01 pacno3HaBaTh M aHAIM3UPOBATH 33734y W/WIK NpoOseMy B MPo(hecCHOHAIBHOM W/WIN
COLIMAJIbHOM KOHTEKCTE; BBIJCNATH €€ COCTaBHBbIE YaCTH; OIPEAEIATh OSTalbl pPELICHUS 33]a4u;
COCTABJIATH IUIaH JCHCTBUI; ONpeeAiTh HEOOXOUMbIE PECYPChI; PEaIM30BbIBATh COCTABJICHHBIN IJIaH;

—VYo0 01.02 BnageTs akTyaabHbIMH METOJaMU PabOThI B MPOECCHOHATBLHON M CMEXHBIX cepax;

-Yo 02.01 onpeaensTh HEOOXOAWMBIE WMCTOUYHUKK HHGOpManyy; JPPEKTHBHO HCKATh
uHpOpMalNIo, HEOOXOIUMYIO /7S peIIeHUs 3a/1a4M U/WiIK Ipo0aeMbl, 0pOPMIISATh pe3ybTaThl IOUCKA;

—VY0 03.02 npuMeHsTh COBPEMEHHYIO HayYHYIO IPO(HECCHOHATIBHYIO TEPMUHOJIOTHIO;

—VYo 04.02 >¢gdextuBHO paboTaTh B KOMaHJE; B3aMMOJCHCTBOBATh C KOJIJIETaMu, PYKOBOICTBOM,
KIIMEHTaMH B X0JIe MPO(HeCCHOHATLHON AEATEIBHOCTH.

MarepuanbHoe obecrnedeHne:CXeMbl, MIaKaThl, TAOIUIIBI

3aganue:

Brranciaure JJINHY JIMHUWA Ha MCCTHOCTHU Sm, JJI1 JaHHBIX, IPUBCACHHBIX B Ta6J'II/IIl€ 1 PC3y.]'II>TaTI)I
3aMUIIUTE B COOTBETCTBYIONIYIO Ipady Tabmuisl 1.

Ta6muma 1
Macmtab |JlnuHa Jmuaa nuHuA|Maciora |/nnHa JInvuHa JTUHAN
KapThl OTpe3Kka Ha|Ha MECTHOCTH |0 KapThl |OTpe3ka Ha|Ha
KapTe, MM Sm,m IUIAHE, MM |MECTHOCTH, M
1:10000 62,5 1:1000
1:25000 20,2 1:500
1:5000 12,5 1:2000
1:50000 6,2 1:5000
Tabmuma 2
Macmra6b |/lnuHa Jnmuna nmank | Macmtab |J{nmuHa JlniHa nuHUM
KapThl OTpe3Ka Ha|Ha MECTHOCTH |[KapThl OTpe3Ka  Ha|Ha
KapTe, MM Sm.m IUIaHE, MM MECTHOCTH, M
1:2000 80,4 1:50000
1:5000 380,5 1:1000
1:10000 536 1:500
1:25000 625 1:2000

Yacto B reofie3n4ecKoi MpaKTHKE MPUXOAUTCS ONPEAeATh MacliTabbl a3pOCHUMKOB. {7151 3TOT0
MU3MEPSIIOT JUIMHY OTpE3Ka Ha a’pPOCHUMKE U JJIMHY TOPU30HTAIBHOTO MPOJIOKEHUSI 3TOM JIMHUM Ha
MECTHOCTH. 3aTeM, UCIIONb3ys ONpe/eIeHHe MaciiTada, BHIYUCISIOT MacITal.



Hanpumep: nimnHa otpeska Ha a3pocHUMKE 2.21 cM.; JJIMHA TOPU3OHTAIBHOTO MPOJIOKEHUS TOU
JIMHUHU Ha MECTHOCTH 428,6 M.

Torz[a, COrJ1aCHO OIIPCACICHUIO:
1 s, 221 1

M S, 4286 19394

3apauya Ne2 Ompenenurte macimTaObl adpOCHUMKOB, IO JIaHHBIM TIPHUBEACHHBIM B TaOswmie 3.
pe3yJIbTaThI 3aMIMCaTh B COOTBETCTBYIONIYIO Ipady TabIuIs 3

Tabmuua 3

Nen/m | [{nmHa Jnuna otpe3ka Ha|OTHOLIEHUE B|Macmtab
TOPU30HTAIBLHOTO  [a9POCHUMKE COOTBETCTBYIOIIH |a3POCHUMK
NPWIOKECHUS ~ Ha X eIUHUIAX a
MECTHOCTH M

1 625 M 62,5 MM 62,5 MM |1:10000

2 525 ™ 5,25 cm

3 1255 m 2,51 cm

4 62,2 M 31,1 cm

TouHocTh MacmiTaba

JITMHBI TUHUI Ha MECTHOCTH, cooTBeTcTBYyromMe 0,1 MM kapThl (IU1aHa) HA3bIBAETCA TOYHOCTHIO
Macmraba - tm. DTo BenWYMHA, XapaKTepU3YIOMmas TOYHOCTh OMNPEISICHHS JJIUH JIMHUWA 10 KapTe
(nnany). Hanpumep: Tounocts macmtaba 1:25000 paBHa 2,5 M.

Pacuer MOXHO BECTH CIIEAYIONUM 00Pa30M:

B 1 cm-250Mm;

B1MM-25M;

B 0,1 MM-2,5 M

i to =0, 1mm* 25000=2,5 M.

3amaua Ne3

a) OnpeeTuTe TOYHOCTh MaCIITa0OoB:

1:10000 tm=

1:50000 tm=

1:1000 tm=

1:500 tm=

0) TounocTh MacmiTaba KapThl (IJ1aHa) paBHA:

tm1=0,5m; t2=0,05M; t3= (4= :

Omnpenenure Macmrad KapThl (IJ1aHA).

1/M1= ; 1/M2= ; 1/M3= ; 1/M4= ;

3agaua Ned Ha xapre macmraba 1:10000 (puc. 1) mokasaH pacTBOp H3MEpHUTENs, pPaBHBIM
paccTosHUI0O MeX1y IByMms Toukamu KapTel KL. Mcmonb3ys npuBeneHHBIH HUXKe TpaduK JHUHEHHOro
Macmtaba (puc.2), ompenenuTe IMHBI TOPU3OHTAIBHBIX MPUJIOKEHUM JIMHUA MECTHOCTH IS BCEX
BapHaHTOB.
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Pucynox 1

3agaua NeS Ha rpaduke momepeunoro macmraba (puc.2) ¢ OCHOBAaHHEM paBHBIM 2 CM.,
VTOJIIEHHBIMH JIMHUSAMU C HOMEpaMH, 0003HA4YeH PAacTBOP M3MEPHUTENsS, PABHBIH PACCTOSHHIO MEXITY
JIBYMsI TOYKaMH KapThl
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Pucynok 2

OHpC}IGJ’[I/ITe JJIMHBI TOPHU30HTAJIBHBIX HpOJ’[O}KeHI/II\/’I JIMHUM MECTHOCTH A CIICAYIOIIUX
BapHUaHTOB:

| BapuanT, macmra6d 1:10000 Il BapuanT, macmtad 1:5000
Si= Si=

So= So=

Ss= Ss=

S= S=

III BapuanT, macmtab 1:2000 IV BapuanT, macmradb 1:
Si= Si=

So= S2=

Ss= Ss =

S= S=




VYka3aHue: B Hauaje ONpPEeINTE PACCTOSIHUS HA MECTHOCTH (B COOTBETCTBYIOIIEM MacIITade) Jis
oTtpe3koB 0-2; alBl; a2B2; a3B3.

3amaga Ne6 Ilocrpoiite aquarpammy macmrada 1:2000 Ha dyepTekHON Oymare ¢ OCHOBaHHEM 2,5
CM; YHCJIO JCIICHHH 1O OCHOBAHHIO U IO BbICOTE MPHUHATH paBHBIM 10 (N=m=10). [Toanummre neneHus
110 OCHOBAHMIO U BBICOTE (Uepe3 0JHO). J(narpaMMy NpUKIEUTh, HA OCTaBIEHHOE HUXKE MECTO.

Macmra6 1:2000

@dopma npeacTraBJieHus pe3yabTarTa:
OdopmiieHHass paboTa NPEAOCTABISAETCS NPENOJABATEN0 HA NPOBEPKY B TETPAAM, HIU IO
CpelIcTBaM MCIOJIb30BaHUs oOpa3zoBarenbHoro noprana MI'TY

Kpurtepnun omeHkM: JIOTMYHOCTh IPEICTABICHHOIO MaTepHaja, palMOHAIbHOCTh BbIOpAHHON
CTPYKTYpbI pabOThl, aKKypaTHOCTh. HAIJISIIHOCTb, XapaKTEPUCTUKA B COOTBETCTBUU C PEKOMEHJAIUSIMH.

- OLeHKa «OTJIMYHO» CTAaBUTCS, €CIIM 3a/laHUE BBINOJIHEHO BEPHO U JIaHbl INOJIHBIE OTBETHI Ha
BOIIPOCBHI.

- OLeHKa «XOPOLI0Y» CTaBUTCS, €CIM X0/ BBIIIOJHEHUS 3a/laHUs] BEPHBIH, HO ObUIa JIOMYyILEeHa OHa
WIM JIB€ OLUIMOKH, TMOO B OTBETAX Ha BOIIPOCHI IOMYIIIEHA HETOUYHOCTb.

- OLeHKa «yI0BJIETBOPHTEIbHO» CTABUTCS, €CIM IMPHUBEICHO HEMOJIHOE BBINOJIHEHUE 3aJaHus
(ynyiueHsl Ba)KHbIE TEXHUYECKHE XapaKTEPUCTHKHU), JIMOO B OTBETaX Ha BOIPOCHI JOIMYIIEHbI TpyOble
OLIMOKH.

- O1LleHKa «Hey10BJIeTBOPUTEIbHO) CTABUTCS, €CIIM 3a/1aHUE HE BBIITOJIHEHO.



Tema 1.2 OpueHTHPOBAHNE HATIPABJICHUIA.
IIpakTuyeckoe3ansitue Ne69
OnpenesieHne OPUEHTHPHBIX YIJI0B HANIPABJICHUI.

esab padoThi:
Hayuutscs onpenensaTe OpUEHTUPHBIE YIUIBI HAIIPABJICHUH 110 KapTe.

Beinosinus padory, Bel Oyaere:

ymembs:

—VY 2.7.1 BBITIOJHATH OBEPKHU T'€0JIC3MUCCKUX MPUOOPOB

—VY 2.7.2 BBINOTHATH MOJIEBBIE T€0Ie3NIECKIE PAOOTHI

-V 2.7.3 oToOpakaTh ¥ YUTATh T€0IC3MUECKYI0 MH(OPMAIIMIO HA TUTAHAX U KapTax;

-V 2.7.4 ocymecTBIATh KOHTPOJIb PE3YJITATOB MOJIEBBIX TOMOTPado-reoIe3nIECKUX padboT;

-V 2.7.5 06pabateIBaTh MOTYyYEHHBIC PE3YIBTATHI TOJEBBIX TOMOTPadO-Te0Ie3HIECKUX padoT;

—¥Yo0 01.01 pacno3HaBaTe ¥ aHAIM3UPOBATH 33434y W/HIK TpodiIeMy B Mpo(ecCHOHAIBHOM W/WIN
COLIMAJIbHOM KOHTEKCTE; BBIACNIATH €€ COCTaBHBbIC YACTH; OIpPEAeATh OSTambl pPElICHUS 33]auu;
COCTABIIATH IUIAH JICHCTBUI; ONPENENIATh HEOOXOMMBIE PECYPCHI; PEaTi30BBIBATH COCTABIICHHBIH IIIaH;

—VYo0 01.02 B1ageTs akTyaabHBIMH METOJaMH PaOOTHI B MPO(ECCHOHATFHON M CMEXHBIX cepax;

-Yo 02.01 ompenensth HeEOOXOAMMBbIE HMCTOUYHUKH HHGDopmanuu; 3GGHEKTUBHO HUCKATh
nHOpMAaINIO, HEOOXOTUMYIO JIJIsl pEIICHUS 3a/1a4H /WK TPo0IeMbl, 0POPMIISATH Pe3yIbTaThI TOUCKA;

—VY0 03.02 npuMeHSATh COBPEMEHHYIO HAYIHYIO TPO(HECCHOHALHYIO TEPMUHOJIOTHIO;

—VYo 04.02 >¢dextuBHO paboTaTh B KOMaH/E; B3aMMOJCHCTBOBATh C KOJIETaMHU, PYKOBOICTBOM,
KIIMEHTaMH B X0J1e TPO(HeCCUOHATLHOU e TEIbHOCTH.

MarepuanbHoe obecrnedeHue: CXeMbl, TAOIHIIbI, MIAKATHL. WHINBUAYAIbHbBIE 3aaHUS.
3aganue:

1. onpenenuTs OpUESHTUPHBIE YTIIbI

2. OHpGHGJ’II/ITI) OCHOBHBEIC HaHpaBHeHI/Iﬂ 10 KapTe.

HOpﬂIlOK BbIITOJTHCHHUA

l.OHpeI[eJ'ICHI/Ie 110 TOPU3OHTAJISAAM BBICOT TOYUCK
[

Ah=d *h,
rie h — BbicoTa ceueHus penbeda.

Tornga ormetka Touku P OyneT paBHa
Hp= Ha+ Ah.

2.0mpenenenue KpyTU3HBI CKaTa 1o rpaduky 3anoxeHui

KpyTtusHoii ckata Ha3bpIBaeTCsl yrojl HAaKJIOHA CKaTa K TOPHU3OHTAIBHOW TUIOCKOCTH. Yem OoJbime
yTrojl, TeM cKaT Kpyde. Benuuunna yriia HakJIOHa cKaTta v BBIYUCISIOT 10 popmyie

V = arctg (h/d),

rze h - BeicoTa ceuenus penbeda, M;

d-3amosxenue, M;

3.IIpoekTHpoOBaHUE TUHUHU 33JJaHHOTO YKJIOHA

ITycts Ha kapte MacmTada 1:10000 TpeGyeTcst HAMETHTh Tpaccy aBTOMOOWJIBHOW JOPOTH MEXIY
toukamu A u B (puc. 16). UtoOsI yKIIOH e¢ Ha BceM mpoTsukennu He npesbiman i=0,05. BeicoTa ceyenus
penbeda Ha KapTe A= 5 m.

JUis pemieHHsl 3a7ayd PAaCCUUTBHIBAIOT BEJIMYMHY 3aJI0)KEHUS, COOTBETCTBYIOLIETO 3aJaHHOMY
YKJIOHY 1 BBICOTE ceueHHs h:



-:J!"I'F_I—T i‘f 100m
I

0,05

3areM BBIPAXKAIOT 3aJI0’KEHHE B MaclITabe KapThl
d ' Td=M1t100= 1000010,01 At 1000,

rae M-3HamMeHaTenb YHCISHHOTO MacTada KapThl.

Benuuuny 3anoxenus d° MOXHO ONpeAeNuTh TaKXkKe MO TpapuKy 3aI0KEHUU, A 4ero HaJlo
OTIPEACTUTh YTOJI HAKJIOHA V, COOTBETCTBYIOIIUN 3aJJaHHOMY YKJIOHY 1, © PACTBOPOM IHPKYJISI U3MEPUTH
3aJI0’KE€HUE JJIsl ATOTO yIjla HaKJIOHA.

4.0mnpeneneHue rpaHUIlbl BOJOCOOPHOM IUTOIIA M

Booocoopnou nnowadwvio, unu 6accerinom. Ha3piBaeTcsi y4acTOK 36MHOW TTOBEPXHOCTH, C KOTOPOM
[0 YCJIOBUSM penbeda BoIa JODKHA CTEKAaTh B JAHHBIM BOJIOCTOK (JOUIMHY, PYYCH, PeKy U T.II.).
OxoHTypHBaHHe BOJOCOOPHON IUIOIIAAM MPOU3BOJIUTHCS C Yy4eTOM penbeda MECTHOCTH IO
ropu3oHTaNsAM. ['paHuniamMu BOJOCOOPHOHM IUIOIIANM CIYXaT JIMHUM BOJOPA3/elioB, IEpeceKaroline
TOPU30HTAIU TOJ] IPSMBIM YTIIOM.

5.IToctpoenne mpoduiiss MECTHOCTH 110 3aJaHHOMY HAaITPaBJICHUIO

®opma npeacrabieHusi pesyiabrara: OdopmiieHHass paboTa MpeaoCTaBiIAeTCs MPEnoaBaTeto
Ha IPOBEPKY B TETPaJy, UM IO CPEICTBAM HCIOIb30BaHUs 00pa3oBarenabHoro noprana MI'TY.

KpuTepuu oOueHKH: JIOTUYHOCTH MPEACTABICHHOTO MaTepHalia, PAalMOHAIBHOCTh BBIOpAaHHOU
CTPYKTYpbI pabOThl, aKKYpaTHOCTh. HATJISIIHOCTD, XapaKTEPUCTHKA B COOTBETCTBUU C PEKOMEHIAITHSIMH.

- O1leHKa «OTJMYHOY» CTaBUTCSA, €CJIM 3a/JIaHHE BBIMOJIHEHO BEPHO M JIaHBI IMOJHBIE OTBETHI HA
BOITPOCHI.

- O1LeHKa «XOPOII0Y» CTABUTCS, €CIIM XOJ BHITIOJHCHHS 33JJaHUsI BEPHBIA, HO ObLJIa JOIMYIICHA OHA
WM JIBE OIIUOKH, THOO B OTBETAaX Ha BOIPOCHI IOMYIIIEHa HETOUYHOCTb.

- OnieHKa «y/10BJIETBOPUTENbHO» CTaBUTCS, €CIW TPHUBEICHO HEIMOJHOE BBITIOJHEHUE 3aJIaHUS
(YynyieHbl Ba)KHbIE TEXHHUYECKHE XapaKTePUCTUKH), JIMOO B OTBETaX HAa BOMPOCHI JOMYIIEHBI TPyObIe
OIIINOKH.

- O1ieHKa «Hey/10BJIeTBOPUTEIbHO) CTaBUTCS, €CIIU 3aJJaHUE HE BBITIOJHEHO.
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Tema 1.3 Ilpsimasi u oOpaTHad reoae3nyecKue 3aaaum.
IIpakTunyeckoe3ansTue Ne70
Onpenenenne KOOPAMHAT TOUYEK MO KapTe.

esab padoThi:
Hayuutscs onpenensate KOOpIAUHATHI TOYEK 10 KapTe.

Beinosinus padory, Bel Oyaere:

ymembs:

—VY 2.7.1 BBITIOJHATH OBEPKHU T'€0JIC3MUCCKUX MPUOOPOB

—VY 2.7.2 BBINOTHATH MOJIEBBIE T€0Ie3NIECKIE PAOOTHI

-V 2.7.3 oToOpaxkaTh ¥ YUTATh I€OIC3MUECKYI0 HHPOPMAITUIO HA TNIaHAX U KapTax;

-V 2.7.4 ocymecTBIATh KOHTPOJIb PE3YJITATOB MOJIEBBIX TOMOTPado-reoIe3nIECKUX padboT;

-V 2.7.5 06pabateIBaTh MOTYyYEHHBIC PE3YIBTATHI TOJEBBIX TOMOTPadO-Te0Ie3HIECKUX padoT;

—¥Yo 01.01 pacno3HaBaTe ¥ aHAIM3UPOBATH 33/1a4y W/WIK MPoOIeMy B MPO(EeCCHOHATLHOM H/WITH
COLIMAJIbHOM KOHTEKCTE; BBIACNIATH €€ COCTaBHBbIC YACTH; OIpPEAeATh OSTambl pPElICHUS 33]auu;
COCTABIIATH IUIAH JICHCTBUI; ONPENENIATh HEOOXOMMBIE PECYPCHI; PEaTi30BBIBATH COCTABIICHHBIH IIIaH;

—VYo0 01.02 B1ageTs akTyaabHBIMH METOJaMH PaOOTHI B TPO(ECCHOHATLHON M CMEXHBIX cepax;

-Yo 02.01 ompenensth HeEOOXOAMMBbIE HMCTOUYHUKH HHGDopmanuu; 3GGHEKTUBHO HUCKATh
nHOpMAaINIO, HEOOXOTUMYIO JIJIsl pEIICHUS 3a/1a4H /WK TPo0IeMbl, 0POPMIISATH Pe3yIbTaThI TOUCKA;

—V0 03.02 npuMeHSATh COBPEMEHHYIO HaYIHYIO TTPO(HECCHOHATLHYIO TEPMUHOJIOTHIO;

—VYo 04.02 >¢dextuBHO paboTaTh B KOMAaH/IE; B3aMMOJICHCTBOBATh C KOJUIETaMHU, PYKOBOJICTBOM,
KIIMEHTaMH B X0J1e TPO(HeCCUOHATLHOU e TEIbHOCTH.

MarepuanbHoe obecrnedeHue: CXeMbl, TAOIHIIBI, MIAKATHL. WHIUBUAYAIbHbBIE 3aaHUS.
3ananmue:
1. onpenenuTs KOOPAMHATHI 33/IaHHBIX TOUYEK

IopAnok BBINOJIHEHHS

Jnst xkaxmoll TOKM Ha Tomorpaduueckol KapTe MOXKHO OIpeAesuTh €€ Teorpaduyeckue
KOOpJIUHATHI (IIUPOTY U AOITOTY) U MPSMOYTOJIbHBIE KOOpANHATHI ['aycea X, y.

Ompenensor mupotry Bo m gonrory LoTouku A, mepecedeHus: MPOBEIECHHBIX MeEpUANaHa U
napayiend. Yepes 3aJaHHYIO TOYKY P NpoBOIS TIIMHUHU, NapajulesIbHbIE MPOBEACHHBIM MEPUIAUAHY U
Mapajviev, ¥ U3MEPSIOT MPU MOMOIIYA MUUIMMETPOBOM JTUHENWKHU paccTtosHus B= AP u L= A2P, a Takxke
pa3Mepbl MUHYTHBIX JeneHud mupoTel C U JOATOTH Ha KapThl. [ 'eorpaduyeckue KOOpAUHATHI TOUKU

P onpenensroT mo hopmynam C
b

— mmpora: Bp = Bo+ €& #60”
L

— nmonrota: Lp = Lo+ Cl 60", U3MEPSIIOT J0 JECATHIX 0JIEH MIJITTUMETPA.

Paccrosinus b,l, Cp, Cju3mepsroT 10 JecAThIX J0Jeil MUILTHMETpa.

Jliia onpenieneHust NpSMOYTOJIbHBIX KOOPAUHAT TOYKU P UCTHOJIb3YIOT KUJIOMETPOBYIO CETKY KapThl.
C nomomplo OUGPOBKM 3TOW CETKM Ha KapTe HaXOAAT KOOPJAMHATHI X oMU ¥, 10ro-3amagHoro yria
KBajjpaTa CeTKH, B KOTOpoM HaxomuTcs Touka P (puc. 11). 3areMm wu3 Touku P omyckaioT
nepreHaAuKyisipsl C1/I n C2JI Ha CTOpOHBI ATOTO KBajipaTa. C TOYHOCTBIO JI0 AECATHIX J10JIel MUIITUMETpa
U3MEpSIOT JUIMHBI 3THX MNepneHaukynsapoB AXuAYVu c yderom macmrtaba KapThl ONPEAENSIOT HX
¢dakTHueckue 3HaueHUss Ha MecTHocTH. Hampumep, u3mepenHoe paccrosHue C1P paBHo 12,8 wmbl, a
Macmtad kaptel 1: 10 000. Cormacho mMacmtady, I MM Ha kapTe cooTBeTcTBYyeT 10 M HE MECTHOCTH, a

3HAYUT,
AX=12,8x10m =128 m.
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[Tocne onpenenenust 3HadeHU AX 1 AY HaxomsaT NpPSIMOYroJibHbIE KOOPAWHATHI TOYKHM P 1o
dbopmyam

Xp:xO+AX

Yp:Yo+AY

TouHOCTb omnpeaeneHus NPSIMOYTOJIbHBIX KOOPAMHAT TOYKU 3aBUCUT OT MaciiTtaba KapThl U MOKET
ObITh HaiiieHa o Gopmyse

t=0.1*M, mm,
rae M-3namenarens Mactaba KapTel. )
58 8 8 B8 828 38
T = ® - 8 8 3 =
56'00' ——F——— 5600
[1]2]3[4]s5]6]7]8]9]10]11]i2]
| | | |
[2s] | ] l | 36l
37 | | | | | 48l
}'5‘7 | *17| 1 [ ] | leo li
(61 | ] | |_|72] 54°00"
NN || 1 84l
| | | | |
,rssl ; I 1] L (96|
97| | h] Ntz | 1108,
=== T 5300
oof | | | 7 | 20,
= . 15240
] | | ] IRRE
| | | | | ' 152°20
(133[134 135/ 1361371381139 140, 141]142{ 1431144
| 1 l | ' | | ) 52°00

52°00"

Puc, 8. Onpeaenenne HOMEHKAATYPbE /IHeTa KapThl Maciurada |2 100 000

53°00'00", NATHTT | N-47-117-
| 150 000
| |
| | N-a7-117--a
| A = | 1:25000
| |
S2S000 - | _Omeom
| 7/ 2 | [N-47-117-T-a-1
/ 1:10 000
o a— 06 |
] |
) e :
| B g |
| B r|
52°4000" | | - _|
ot = = & =
: 2

Puc. 3 Onpenenenne HOMEHKIIATYPHI JINCTOB KapT

Hamnpumep, nns kapter macmrada I: 25 000 TouHOCTE onpeneneHust
koopauHaT X u V cocrasuser t= 0,1 x 25 000 = 2500 mm = 2,5 m.
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®opma npeacrabiaeHust pesyiabrata: OdopmiieHHas padoTa MpeaoCTaBiIAETCs MPENnoAaBaTEeNto
Ha MPOBEPKY B TETPaH, UJIH [0 CPEJICTBAM MCIOIB30BaHUs 00pa3oBaTenpHOro nopraia MI'TY.

Kpurtepnun omeHkM: JIOTHYHOCTh MPEICTABICHHOIO MaTepHaja, palMOHAIbHOCTh BbIOPAHHON
CTPYKTYpBI pabOThI, aKKypaTHOCTb. HATJIATHOCTh, XapaKTEPUCTHKA B COOTBETCTBUU C PEKOMEHIALIUSMH.

- OLeHKa «OTJIMYHO» CTABUTCS, €CIIM 3a/laHU€ BBINOJIHEHO BEPHO U JaHbl IOJIHbIE OTBETHI Ha
BOIIPOCHI.

- OLeHKa «XOPOLI0Y CTaBUTCS, €CIIM X0/ BBIIIOJHEHUS 3a/laHUsl BEPHBIM, HO ObUIa JIOMYyILEHa OHa
WIN JIBE€ OIIUOKH, JTMOO B OTBETaX Ha BOIPOCHI JIOMYIIEHA HETOYHOCTb.

- OLeHKa «yI0BJIETBOPHMTEIbHO» CTAaBUTCS, €CIM IPHUBEICHO HEMOJHOE BBIMNOJIHEHUE 3a/aHus
(ynyieHsl Ba)KHblE TEXHUYECKHE XapaKTEPUCTHKHU), JIMOO B OTBETaX Ha BOIPOCHI JOIYIIEHbI TpyOble
OLIMOKH.

- OLleHKa «Hey10BJIETBOPHUTEIbHO) CTABUTCS, ECIIH 3a/1aHUE HE BBIITOJIHEHO.
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Tema 1.4 CymHocTh U3MepeHuil. JInHelHbIe H3MepPeHus.
IIpakTnueckoesansTue Ne/1l
BBenenue nonpasBok.

esab padoThi:
Hayuuthcst pemats 3aauu ¢ BBEJCHHEM IOINPABOK 3a KOMIIAPUPOBAHUE, TEMIEPATypy, HaKJIOHA
JIMHUM.

Boinosinus padory, Bel Oyaere:

ymemb:

—VY 2.7.1 BBINOTHATH MOBEPKHU T'€0JIE3UIECKUX MPHOOPOB

—VY 2.7.2 BBITIOJHATH TOJIEBBIE T€OC3UYECKHIE PaOOThHI

-V 2.7.3 oToOpaxatrhk U UUTATh I'€0/I€3UUECKYI0 HH(POPMALIMIO Ha IIJIaHaX U KapTax;

-V 2.7.4 ocyuiecTBiIsATh KOHTPOJIb PE3YJIbTAaTOB MOJEBBIX TONOrpado-reo1e3ndeckux pador;

—V¥ 2.7.5 06pabaTeiBaTh NOITY4YEHHBIE PE3YJIbTAThl MOJEBBIX TOMOrpado-reo e3nyeckux pador;

—Yo0 01.01 pacno3HaBaTh M aHAIM3UPOBATH 33734y W/WIK NpoOseMy B MPo(hecCHOHAIBHOM W/WIN
COLIMAJIbHOM KOHTEKCTE; BBIJCNATH €€ COCTaBHBbIE YaCTH; OIPEAEIATh OSTalbl pPELICHUS 33]a4u;
COCTABJIATH IIaH JICHCTBUI; ONpeNesATh HEOOXOUMBIE PECYPChI; pEai30BbIBATh COCTABICHHBIH II1aH;

—VYo0 01.02 BnageTs akTyaabHbIMH METOJaMU PabOThI B MPOECCHOHATBLHON M CMEXHBIX cepax;

-Yo 02.01 onpeaensTh HEOOXOAWMBIE WMCTOUYHUKK HHGOpManyy; JPPEKTHBHO HCKATh
nHpOpMalNIO, HEOOXOIUMYIO JJIs peIIeHUs 3a/1a4M U/UiK Ipo0aeMbl, 0pOPMIIATh pe3yabTaThl IOUCKA;

—VY0 03.02 npuMeHsITh COBPEMEHHYIO HayYHYIO IPO(HECCHOHATBHYIO TEPMUHOIOTHIO;

—Yo 04.02 >¢dextuBHO paboTaTh B KOMaH]E; B3aUMOJCHCTBOBATh C KOJUIEraMU, PYKOBOJCTBOM,
KIIMEHTaMH B X0JI€ MPO(HECCHOHAIBHON A TETHHOCTH.

MarepuanbHoe obecrnedeHue: CXeMbl, TAOIHIIbI, MIAKATHL. WHINBUAYAIbHbBIE 3aaHUS.
3ananmue:
1. Onpenenuth TOPU3OHTATIBLHOE MTPOJIOKEHUH TNHUU

IIpumeps! yueOHBIX 3a1a4:
1. PaGouas neHTa npu cpaBHEHUU ¢ KOHTPOJIBHON OKazanach anuHoi B 20,02 m. Onpenenure
MOTIPABKY 3a KOMIIAPUPOBAHUE U JCHCTBUTENbHYIO JUIMHY JIMHUH, €CIIHM NPU U3MEPEHUH pabodeit JeHTOM
CpeIHss AJIMHA JIMHUY noiayuyniack 381,44 M.

2. Kakoii nuHbl 1omkHA OBITh TUHUS Ha CKIOHE KpyTH3HOU B 10°, 4TOOBI TOPU3OHTAILHOE
npoJiokeHue e€ 0buto paBHo 100 M? 3amady pemmuTe yepe3 KOCUHYC yrila HaKJIOHA.
3. Omnpenenure rOpU30OHTAIBHOE MPOJOXKEHUE, €CIM HUTSHOM JalbHOMEpP Ha CKIOHE B 5°

noka3an 193,0 m.
®opma npeacrapiaeHusi pesyiabrara: OdopmiieHHass paboTa MpeaoCTaBiISETCs MPENnoAaBaTeNto
Ha TIPOBEPKY B TETPaJu, UM MO CPEJICTBAM HCMOIb30BaHUs oOpa3oBarensHoro nopraia MI'TY.

KpuTepun omeHKH: JIOTUIHOCTH MPEJACTABICHHOIO MaTepHalia, PalHOHAIBHOCTh BBIOpAHHOM
CTPYKTYpHI pabOThI, aKKYPaTHOCTh. HATJISITHOCTD, XapaKTePUCTHKA B COOTBETCTBUU C PEKOMEHIAITHSIMH.

- OlleHKa «OTJHYHO» CTABUTCS, €CJIM 3aJaHHe BBITIOJHEHO BEPHO M JAHBI TOJHBIC OTBETHI HA
BOTIPOCHI.

- OIIeHKa «XOPOII0Y» CTABUTCS, €CITH XOJ BHITIOJHCHHS 33aJJaHUsl BEPHBIA, HO ObLIa JOMYIICHA OHA
WM JIBE OIIUOKH, THOO B OTBETAaX HA BOIIPOCHI IOMYIIIEHA HETOUYHOCTb.

- OleHKa «yI0BJIETBOPHUTEIBHO» CTABHTCS, ©CJIM TPUBEJICHO HEIOJIHOS BBIOJIHCHUE 3aJIaHUs
(YynyieHbsl BaKHBIE TEXHUYECKHE XapaKTEPUCTUKH), MO0 B OTBETaX Ha BOMPOCHI JOMYIICHBI TPyObIe
OIITNOKH.

- O1eHKa «HEey10BJIETBOPUTEIBLHOY CTABUTCS, €CIIH 33/IaHNE HE BBIITOJIHEHO.
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Tema 1.6 TeogoauTHas CheMKA.
JlaGopaTopHoe 3ansiTue Nel
Pa6ora ¢ TeogosimTom. BrinoJiHeHHe MOBEPOK TEO10JIUTA.

Heab: HayunThes BRIMOJHATH TOBepKHU Teogosmta 2T30I1.

Beinosinus padory, Bel Oyaere:

ymembs:

—VY 2.7.1 BBITIOJHATH OBEPKHU T'€0JIC3MUCCKUX MPUOOPOB

—VY 2.7.2 BBINOJHATH MOJIEBBIE T€0Ie3UIECKHE PAOOTHI

-V 2.7.3 oToOpakaTh ¥ YUTATh T€0IC3MUECKYI0 MH(GOPMAIIMIO HA TUTAHAX U KapTax;

—V 2.7.4 ocymecTBIATh KOHTPOJIb PE3YJIBTATOB MOJIEBBIX TOMOTPado-re0Ie3UIECKUX padboT;

-V 2.7.5 06pabateIBaTh MOTYyYEHHBIC PE3YIBTATHI TIOJEBBIX TOMOTPadO-Te0Ie3HIECKUX padoT;

—¥Yo 01.01 pacno3HaBaTe ¥ aHAIM3UPOBATH 33/a4y W/WIK TpobIeMy B MpodhecCHOHAILHOM W/WIN
COLIMAJIbHOM KOHTEKCTE; BBIACNIATH €€ COCTaBHBbIC YACTH; OIpPEAeATh OSTambl pPEIICHUS 337auu;
COCTABIIATH IUIAH JICHCTBUI; ONPENENIATh HEOOXOIMMBIE PECYPCHI; pEaTi30BBIBATh COCTABIICHHBIH IIIaH;

—VYo0 01.02 B1ageTs akTyaabHBIMH METOJaMH PaOOTHI B MPO(ECCHOHATEHON M CMEXKHBIX cepax;

-Yo 02.01 ompenensth HeEOOXOAMMBIE HCTOUYHUKH HHGDoOpMmanuu; 3GGHEKTUBHO HUCKATh
nHOpMaIHIO, HEOOXOTUMYIO JIJIsl pEIICHUS 3a/1a4H W/WIK TPo0IeMbl, 0POPMIISATH PE3yIbTaThl TOUCKA;

—VY0 03.02 npuMeHSATh COBPEMEHHYIO HAYIHYIO TPO(HECCHOHABHYIO TEPMUHOJIOTHIO;

—VYo 04.02 >¢gdextuBHO paboTaTh B KOMaH/E; B3aMMOJCHCTBOBATh C KOJIETaMH, PYKOBOICTBOM,
KIIMEHTaMH B X0J1e TPO(HeCCUOHATLHOM e TEIbHOCTH.

MarepunanbHoe obecrneyeHue:

CTaHLMSI, IITaTUB, TEOJOJUT, 3AKPENUTENbHBI BHHT TEOJO0JIMTA, ONOPHBbIE TOYKHU, JIMHENKa,
METOJIMYECKUE YKa3aHMsI, OTIOPHBIE TUIAKATHI.

3aganue:

1. U3yuuts yctporictBo Teogoauta 2T30I1.

2. HayunTbcs HaBOAUTD 3pUTENbHYIO TPYOY Ha TOUKH M OpaTh OTCUETHI.

3. BBINOJIHUTB OBEPKU TEOJOJIUTA.

Ilopsinok BbINOJHEHHs PadOThI:

1 1aTh XapakTEpUCTUKY TEOAOIUTY.

2 VI3yuuTh YCTPONCTBO TE€OI0JINTA.

3 OnpenenuTs LEHY J€JIEHUS Kb,

4 HaBectu 3puTeNbHYIO TpyOy Ha TOUKH U B3ATh OTCUETHI.

5 IlepBas 1oBepka T€O0JINTA:

ONpeJIeJIeHUE, PUCYHOK, PE3YJIbTAT, BEIBOJ.

6 Bropast moBepka TeogoauTa:

ONpeJIeJIeHUE, PUCYHOK, PE3YJIbTAT, BEIBOJ.

7 TpeTps oOBEpKa TEOAOIUTA!

ONpeJIeJIeHUE, PUCYHOK, PE3YJIbTAT, BEIBOJ.

8 YeTrBepTast MOBEpKa TEOJOIUTA!

ONpeJIeJIeHUE, PUCYHOK, PE3YJIbTAT, BEIBOJ.

Xon paborhr:

1. Otcrernure peMeHsb, CTATUBAOIINN HOKKHY IITATUBA, U OTPETYIUPYUTE UX JUTUHY.

2. IloctaBbTe IITaTUB HaJ TOYKOH TakK, YTOOBI IJIOCKOCTH €ro TOJIOBKM pacloJIOKUIACh
TOPU30HTAIILHO, @ BEICOTa COOTBETCTBOBAJIA POCTY HAOIIOAATEIS.

3. 3akpenure TEOJOIUT Ha MITATUBE U NIOJIBECHTE HAa KPIOUOK CTAHOBOI'O BUHTA OTBEC.

4. Otkpoiite 3aMKu QyTiIsipa, OTTAHYB IMPYKUHBI — (PUKCATOPBI U, TOBEPHYB PYKOSITKH 3aMKOB IO
HaNpaBJICHUIO CTPEIIOK, CHUMHUTE QYTIISIp.

5. OTperynupyiTte IJIMHY HUTH OTBECA, IEPEMEIIICHUEM TUIAHKU BAOJIb HUTH.
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6. IlepemenieHneM TEOOOJIUTA MO IIOCKOCTH TOJOBKH IITAaTMBA COBMECTHTE OCTpHUE OTBECa C
TOYKOW MECTHOCTH U 3aKPENUTE TEOI0JIUT CTAHOBBIM BUHTOM.

7. IlonbEMHBIMY BUHTAMHU MTOACTAaBKH YCTAHOBUTE YPOBEHD B «HYJIb — ITYHKT.

8. HaBemute 3purenpHyr0 TpyOy C TOMOIIBIO BH3Mpa Ha 3aJlaHHYIO TOYKY, 3aKpEmHuTe JMMO,
anuaany v 3puTeIbHYI0 TpyOy.

9. Ilpu HEOOXOUMOCTH HABEAUTE PE3KOCTh CETKU HUTEH JUONTPUUHBIM KOJIBLIOM, M PE3KOCTh Ha
TOYKY KpEMaIbEPOH.

10. [l TOYHOrO HAaBEEHUS TOUKU Ha KPECT CETKH HUTEH BOCIOJIb3YHTECHh HABOASIIMMU BUHTaAMHU.

11. CHUMHUTE OTCYET IO MUKPOCKOITY.

[Tepen BeimoaHEHUEM JTH000# ToBepKkH (2, 3, 4,5) moBepka ycioBus 1 o0Os3aTenbHa.

K ocHOBHBIM NOBepKaM T€0J0JIMTOB OTHOCHTCSI YCTAHOBJICHHE BHINOJIHEHHUS CJIeAYIOIHX
YCJIOBHI.

Yeaosue 1. Och NWIMHAPHUYECKOTO YPOBHS MPH alHIaAe TOPU3OHTAIBHOTO KPyra JIOJDKHA OBITh
NEPIIEHIUKYJIAPHA K OCH BpAlllEHUs TEOI0JINTA.

YcaoBue 2. BepTukanabHbl IITPUX CETKU HUTEH [OJDKEH HAXOAUTbCA B BEPTUKAIbHON
(KOJUTMMAIIMOHHOM ) TNTOCKOCTH.

Yeaoue 3. MecTo HyIIsl BEPTUKAIBHOTO KPyTra JIOJDKHO OBITh OJIM3KHM K HYJIIO M TOCTOSTHHBIM.

Ycaosue 4. BusupHas ock 3pUTEIbHON TPYOB! JOKHA ObITh NMEPIEHAUKYIISIPHA K TOPU30HTAJIbHON
OCH €€ BpaLlEHUS.

Ycaosue 5. ['opu3oHTalIbHAs OCh BpPAIIEHUs 3pUTEIBHOM TPYObI 10JKHA OBITH MEPIEHIUKYIISIPHA K
BEPTUKAIBHON OCH BpallleHUsl TEOJ0JIUTA.

Y cTaHOBIIEHUE BBINIOJIHEHNS YKa3aHHBIX BBIIIE YCIOBUM Ha3bIBAIOT TOBEPKOU.

YcnoBue 1 mpoBepsrOT B HavYalle KaXa0ro pabodero JHs, a TAKKe MPH HEOOXOAUMOCTH U B TSUCHHE
pabouero nHs. [Ipu nCHOIB30BAaHUU TEOAOJINTA VI OPUEHMUPOSKYU WIA TIPU pa3busounsix pabomax Ha
MOHTAKHBIX TOPU30HTAX — Ha KaXKJI0M CTaHIMU.

VYcnoBue 2 MpoBepsIOT Mepe]] BBIIOTHEHUEM pa3Ousounvlx pabom, MPU CMEOPHBIX USMEPEHUSX,
IIPU BBITIOJIHEHUU OpUEHMUPOBOK, TIEPE] U3MEPEHUSMHU B XOJaX CbEMOYHO20 0OOCHOBANUS U JP.

VYcinoBue 3 MOBepAOT Mepel  U3MEPEHUSMH  YIJIOB  HAKJIOHA  (mpuconHomempuueckoe
HUusenuposanue), Nepesl OpueHmuposKamu, Ipu BUBUPOBAHUN HA OJIU3KUE LIEIH.

Ycnosue 4 mpoBepsOT OAHOBPEMEHHO C MPOBEPKOW YCIOBHUS 3 IEpe] BBITIOJHEHUEM YKa3aHHBIX
BBIIIIE padoT.

VYcnoBue 5 npoBepsOT NEPUOIUUYECKH B COOTBETCTBUU ¢ MHCTPYKLIMEH MO KCIUTyaTaluy npuoopa,
HO HE pexXe OJHOro paza B 2 Mecsla, a TakkKe, MOCJIE€ W3BECTHHIX HAOII0JATeN0 MEXaHWYECKUX
BO3/CUCTBUI, NPOMCIIENIINX BO BpeMsl pabOThl C TEOJOIUTOM, JIMOO BO BpeMs €ro TPaHCIOPTHUPOBKHU
uin xpaHeHus. llepen mnoBepkamMu TEOAOIUT HEOOXOIHMMO YCTaHOBUTh B pabouee MOJ0XKEHHE.
IlockonbKy W3MEpEHHE TOPU3OHTAJIBHBIX YIVIOB INPU YKAa3aHHBIX IIOBEPKaX HE IPOM3BOAMUTCA, TO
LIEHTPUPOBAHHE TE€OJI0JIUTA HE BBIMOJIHSAIOT.

[lepen BeimonHEHHEM TH000M MTOBEPKH (2, 3, 4,5) moBepka ycnoBus 1 o0sa3aTenbHa.

llosepxa 1. (Bomonnenwe ycnoBus 1). Ocv yununopuueckoeo ypoeHs Ha —aauoade
20PU3OHMANLHO20 KpYed O0JINCHA OblMb NEPNEeHOUKVIAPHA K OCU 8PALUYEeHUs. ANUOAObL.

1. YcTaHOBUTH OCh NMIUHAPUYECKOTO YPOBHS TIPU alHaaje TOPU3OHTAIBHOTO Kpyra IIio
HaAIpaBJIEHUIO Ha JBa JIIOOBIX IMOJABEMHBIX BHUHTA MOJCTaBKU (puc. 4). BpamieHuem 3TUX BUHTOB B
MIPOTHBOIOJIOKHBIE CTOPOHBI IPUBECTH IMY3bIPEK YPOBHS TOYHO HA CEPEIMHY.

2. [ToBepHyTh KOJIOHKY HA 180° (3TO MOKHO BBIITOJIHATH «HA TJ1a3)» M0 CAMMETPUHN YacTel KOJIOHKH,
1100 Mo OTCUeTaM IKaJIbl TOPU30HTANBHOTO Kpyra). Eciu my3slpek ypoBHSI OTKJIOHMJICS HE Ooliee uem
Ha JBa JIEJICHWS aMIyibl, TO YCJIOBHE CYHMTAIOT BBHIMOJHEHHBIM. B 3TOM ciydae MOBEpKy CIlemyeT
MPOKOHTPOIHPOBATH 1O ABYM JAPYTUM MOIBEMHBIM BUHTaM TOJICTABKH.

3. Ecnu my3bIpek ypoBHS OTKJIOHWIICS OoJiee YeM Ha JBa JEJICHUS, TO MOJIOBUHY 3TOTO OTKJIOHEHUS
CJIeJTyeT UCIIPaBUTh MOJABEMHBIMA BUHTAMH TIOJICTABKH, Bpalllas KX OJHOBPEMEHHO B IIPOTHUBOIMOIOKHBIC
CTOPOHBI, a IPYT'YIO MOJIOBUHY — IOCTUPOBOYHBIMU BUHTAaMHU YpPOBHS, MepeMellias ero XBOCTOBUK BBEPX
WM BHH3, B 3aBUCUMOCTH OT TOJIOKEHUS MTy3BIPbKA.

[Tocrne BbIMONMHEHNS FOCTUPOBKU MOBEPKY MOBTOPSIIOT HA APYTUX MOIHEMHBIX BUHTAX.

16




Pucynok 4. IlepBas noBepka T€010/11Ta

KOctupoBouHBIE BHHTBHI YpOBHSI HaXOJSTCS Ha OJHOM H3 €ro KOHLOB. VMM 3akaT XBOCTOBHUK
ypoBHs. Kpome TOro, MHorue ypoBHM CHAOKeHbl M OOKOBBIMHM IOCTUPOOYHBIMM BHHTamH. llpum
BBITIOJIHEHUH IOCTHPOBKM HEOOXOAMMO ClIerKa OciIaOuTh OOKOBBIE IOCTHMPOBOYHBIE BHHTHI, a 3aTEM
OTIYCTUTh OJUH U3 IOCTHUPOBOYHBIX BMHTOB U IMOJKPYTHUTb BTOPOM. DTUM 00ecreyuBaeTcsl KeCTKOoe
10JIO)KEHHWE XBOCTOBHKA I10CJIE BBIIOJIHEHUS KaX/I0T0 11ara IoCTUPOBKU. [locie BBIIOIHEHUS TOBEPKU U
IOCTUPOBKHU OOKOBBIC BUHTBI YPOBHS CIIEyeT CHOBA 3aKaTh.

Yacro BcTpeuaroTes cilydad, KOIr/ia MOCje BBIMOIHEHUS 1. 2 TIOBEPKU IMY3bIPEK MOJIHOCTHIO YXOJIUT
B OJUH U3 KOHIIOB aMIyjbl, T.€. OCb YpPOBHS BECbMa 3aMETHO OTKJIOHEHa OT TOPHU30HTAJIBHOIO
MoJIOKEHHs. B Takoil cuTyanuum He perucTpupyercs BeJIMYMHA IOJHOTO OTKJIOHEHMs My3bIpbka. Jlis
OLIEHKHU IOJIHOT'O OTKJIOHEHHs Iy3bIpbKa HEOOXOIMMO MOIbEMHBIMU BUHTAMU ITPUBECTHU MY3bIPEK YPOBHS
Ha Cepe/liHYy, IPU ATOM CIIEAYEeT cTapaTbCsl IOBOpauuBaTh 00a BUHTA HA OJAMH U TOT K€ yrojl U CUUTATh
4HCcI0 N TakuX 1MoBopoToB. Ilocie 3Toro Hago BO3BpaTUTh My3bIPEK Ha3aJl HA MOJOBUHY (N/2) TakUX e
00OpOTOB MOJBEMHBIX BHHTOB, & FOCTHPOBOYHBIMH BHHTAMH YPOBHS NPHBECTH ITy3bIPEK HA CEpEAUHY
amnyJsbl. Takue nelcTBHS BBIIOJIHSAIOT O TEX 0P, ITOKA UCIIPABIAEMOE MTOJIOKEHHE MTy3bIpPbKA YPOBHS HE
JOCTUTHET PETUCTPUPYEMOM O aMITyJi€ BEINYNHBI.

Ilosepka 2. (BeimonHeHune ycnoBus 2).

Buzupnas oce mpyoul 0onscna bvims nepnenouKyIsApHa K ocu spawjeHust mpyoot.

Ecnu BU3MpHAas och NEpHEHIUKYISPHA K OCH BpallleHHUs! TPYObl, TO OTCUETHI M0 TOPU3OHTATBHOMY
KpYTy IIPHU pa3HbIX MOJOKEHHUSIX BEPTUKAIBHOIO Kpyra (KpyT cjeBa U KpYT clipaBa) U HaBEJCHUH Ha OJHY
U Ty e TOUKy OyayT pasnndarbesi poBHO Ha 180°. Ecnu pasHocts oTtyetoB otinuvaercs ot 180°, To ock
BpaleHus: TpyObl He MEePIEeHINKYIsIpHA K BUSHPHON ocu (puc. 5). [Ipu 3TOM COOTBETCTBYIONINE OTCUETHI
JI u II oTnuMuaroTcs OT NMpaBWIBHBIX 3HAUYEHUN HAa OJMHAKOBYIO BEJIMYHMHY C, IOJYUMBIIYIO HAa3BaHUE
KOJUIMMAaIlMOHHOMN OLINOKH.

[Tpu BHINOJIHEHUHU OBEPKU BU3UPYIOT Ha YAAIEHHYIO TOUKY MPH JABYX MOJIOKEHUSIX Kpyra U 0epyT
orcuérsl JI u II. Beruucnsiror koimmManuoHHyrw norpeurHocts ¢ = (JI — IT + 180°) / 2, kotopas He
JOJKHA IIPEBBIIIATH JBOMHON TOYHOCTH TE€OO0JINTA.

Ecnu komuinMannoHHast IOrpeHOCTh BENMKA, TO HABOAAIIMM BUHTOM aJIMIabl yCTaHABIUBAIOT HA
TOPU30HTAILHOM Kpyre BepHbId oTcu€r, paBHbIN (JI —c) nmm (I1 + ¢). [Ipu 3TOM LEHTp ceTKHu HUTeH
CMECTUTCS € H300pakeHUs TOUYKH. OTBHHYMBAIOT KOJIMAYOK, 3aKPBIBAIOIIMKA BHUHTBI CETKH HHUTEH,
oCcnabisAoT OJMH M3 BEPTHUKAIbHBIX HCHPABUTEIbHBIX BHUHTOB, M, JEHCTBYS TOPHU30HTAJIbHBIMU
UCTPAaBUTENFHBIMU BHHTAMH, COBMEUIAIOT LEHTP CETKM HUTEH C HM300pa)KeHHEM TOUKH. 3aKperuB
ocnabieHHbIE BUHTHI, TOBEPKY MOBTOPSIOT.
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Pucynox 5. TloBepka BU3HpPHON OCH: SS— BU3HPHAS OCh;
tt— BepHOE MoIOKEHNEe OCH BpalieHus Tpyosr; tits,
3 toto—monoskeHne ocu BpallleHus: TpyObl IpU Kpyre MpaBo
3 U Kpyre JEBO.

\IIC\ ’
r

llogepka 3. (Boimonnenue ycioBus 3).

1. Ha mectHOoCcTH BBIOMpPAIOT HECKONBKO (3 — 4) TOYek NpUMEpPHO HAa TOPU3OHTE Hpudopa u
OTIPEJIEIIAIOT IO BCEM BHIOPAHHBIM HAIIPABICHHUSM 3Ha4YeHUs MecTa HyIst (M) BepTUKAIBLHOTO KpyTa.

Ecnu konebanus MO mnpeBbIIAIOT AOMYCTUMYIO BEJIMYMHY, a Takxke camo 3HaueHue MO
cyiiecTBeHHO Oouibie 0, TO ycoBue 3 CUUTAIOT HE BBHITTOJTHEHHBIM.

3HauuTenbHble  Konebanuss MO TOBOPAT O HEUCIPABHOCTU TEOJONUTA, JMOO CUCTEMBI
BEPTUKAIbHOIO Kpyra. lcciegoBaHue HEUMCHPAaBHOCTH M PEMOHT IMPOU3BOAUTCA TOJBKO B
CHEeLUaIN3UPOBAHHON MacTEPCKOM.

Ecin xonebanuss MO ponyctumbl, HO BenuunHa MO OGomnbmie (0, TO OOBIYHO BBITOJHSIOT
ucnpasienue MO.

Ecnu 3nauenune MO 6Gonbiioe, HO CTabWIIBHOE, TO, BOOOIIIE TOBOPS, MOXKHO TOJIB30BATHCS U 3TUM
3HaueHueM. Ho yno6Hee, korga oHo 0:113k0 K 0, B 3TOM Cilydae Yroj HakjOHa MPUMEPHO PaBeH OTCUETY
10 BepTUKagbHOMY Kpyry npu KJI.

2. ¥V TteogonmuroB T30 HaBOIAIIMM BHHTOM 3pUTEIBHOM TpPyOBbl YCTaHABIMBAIOT 3HAYEHHE
MIOJIyYEHHOTO yIJla HakJIoHa (MpU 3TOM IMYy3bIpeK LUIMHAPUYECKOIO YPOBHSA TMpU  alIUJaje
TOPU30HTAJIBHOIO Kpyra [OJDKEH HaXOJUThCS B CEpPEeMHE aMIlyiibl), a 3aTeéM BepTUKAJIbHBIMU
IOCTUPOBOYHBIMU BUHTAMM CETKHM HHUTEH NepeMeniaroT u300pakeHHe TOYKM Ha FOPU30HTAIBHYIO HHUTh
CEeTKH, JIUOO B €€ LIEHTP.

VY teoponutoB T15 ycraHaBnuBaroT M300pakeHHE TOUKH B IIEHTP CETKU HUTEH, a YyCTAHOBOYHBIM
BUHTOM LMJIMHAPUYECKOIO YPOBHS anuAanbl BEPTUKAJIBHOIO Kpyra YCTaHaBIMBAKOT OTCYET,
COOTBETCTBYIOIIMH HW3MEPEHHOMY YIJy HakjIoHa. B 53ToM ciiydae my3bIpeK YpOBHS —aJjUAaJibl
BEPTUKAIBHOIO Kpyra OTKJIOHUTCA OT CPEIHEro IMOJIOKEHHs. Torna FoCTHPOBOYHBIMU BHUHTAMHU YPOBHS
€ro He0OXOAMMO BO3BPATUTh B LIEHTP aMITYJIbI.

IToBepky HEOOXOAMMO MOBTOPUTH IO APYrOM TOUKE.

Tosepka 4. (Onpenenenne KOJUTMMAIIHOHHOMN MTOTPEITHOCTH C).

1. BEIMOTHUTH BU3MPOBAaHKE BEPTUKAIBHON HUTHIO TIpH ABYX HonoxkeHusx kpyra (KIIy u KJI1) na
yAaJEeHHYIO0 TOUKY, HaXOSIIYIOCs IPUMEPHO Ha TOPU30HTE Tpudopa.

2.V teogonuta T30 ocnabuTh 3a)KMMHON BHHT MOJICTaBKM HABOJSIIETO YCTPOMCTBA M MOBEPHYTh
TOPU30HTANBHBIM Kpyr Ha 180°. 3areM 3TOT BHUHT 3a)XaTb M MOBEPHYTh KOJOHKY B IEpBOHAYaIbHOE
II0JIOKEHHUE.

VYV teomomura T15 moBopoT ropu3oHTambHOTO Kpyra Ha 180° OCYIIECTBISETCS C TOMOIIBIO
KYPKOBOTO 3aKHMa.

3. BemonnuTs 0.1 10151 TOM %K€ Touku U noayuuTsb otcuersl KIIz n K.

3HayeHre KOJUTMMAIIMOHHON TOTPEIIHOCTH MOIY4atoT 1o (hopMmyIie:

¢ = 0,5 [(KITy — KJI1 £ 180°) + (KII> — KJI2 + 180°)] (7)

Ecny 3HaueHne KOUIMMAIMOHHOM MOTPEIIHOCTH MPEBBILIAET AONYCTUMYIO BenuuuHy (mns T30 —
1, T15-0,5"), TO BBIOJTHSIOT FOCTUPOBKY.

4. BeluMCIIAIOT IPaBUWIIBHBIN OTCYET @ HA TOUKY:

a=0,5 (K2 + KJI, +180°) 8)
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5. HaBogsmuM BUHTOM aluJajbl TOPU30HTAIBHOTO Kpyra YCTaHABIMBAIOT MPAaBUJIbHBIA OTCUET Ha
mumbe ['K. Tlpu 3TOM u300pakeHHe TOYKH CMECTUTCS BOOK C IIEHTpa CETKH HUTEH (C BEPTUKAIBLHOU
HUTH) Ha BEJIUUYUHY C.

6. BOKOBBIMHM IOCTHUPOBOYHBIMU BUHTAMHU CETKU HUTEH COBMECTHUTH €€ IEHTP (MU BEPTUKAIBHYIO
HUTB) C U300pKEHUEM TOYKH.

[ToBepky HEOOXOAMMO MOBTOPUTH IO APYTOM TOUKE.

Ilosepxa 5. (Bemonaenue ycnosus 5). Ocv épawenuss mpyovl 00NHCHA OblMb NePReHOUKYIAPHA K
ocu 8paweHuss anuoaowl.

| e
Pucynoxk 6. IIaras moBepka Teo0aMTA.

1. TeogonUT YyCTaHOBUTH HEAANEKO OT BHICOKOTO OOBEKTa (HallpuMep, CTeHBI 371aHus). B BepxHeit
YaCcTH CTEHBI BBIOPATh KaKyIO-THOO 3aMETHYIO TOUYKY TaK, 4TOOBI BU3MPOBAHWE HA HEE MPOU3BOAMIOCH
[PY HAKJIOHE BU3MPHOU OCH K TOpU30HTY IpuMepHo Ha 30° (puc. 6).

2. IIpu KII u KJI BU3UpyIOT HA TOYKY M CHOCAT €€ M300paKeHHE Ha CTEHY MPUMEPHO HA YPOBEHb
BBICOTHI IprOopa. B 3Tom mecte nmyuie 3akpenuTs aucT Oymaru. IlonoxeHne cripoerMpoBaHHON TOUKH
Ha JIucTe OymMaru OTMEUaroT U U3MEPSIIOT MKy MTOJIyY€HHBIMU METKaMH paccTosiHue M (B MM).

3. BBIUHCHAIOT YIVIOBYIO IOTPEIIHOCTD

- m
l=——p0
2M° ©)
rne M — paccTosiHie OT TEO0JIMTA /10 CTEHBI (MIEPEBEICHHOE B MM);
p'=3438".
[IpenenbHas BelWuMHA yriia | He MODKHA ObITh Oombmie 0,5°. Tlpu 3HaYeHHSX yKa3aHHOIO yriia
6oabmux 0,5” ucnpapieHue NPOU3BOAIT B MAaCTEPCKOM.
IToBepka ceTkn HUTe.BepmuxanoHvlil wimpux cemku Humeu 00NX4CeH OblMb NEPREHOUKYTIAPEH K
ocu 8paujenus 3pumenbHoll mpyoul.
HaBoasT BepTUKaNIbHBIN IITPUX CETKU HUTEH HAa TOUKY M HABOASIIUM BUHTOM TPYOBI U3MEHSIOT €€
HakiIoH. Ecim m3o00paskeHre TOYKM He CKOJNB3HT IO MITPUXY, CETKY HUTEH HAJ0 MOBEPHYTh. J{Jist 3TOTO
MOBOPAYMBAIOT Kopngfc OKYJIsIpa, OCJIa0MB YEThIPE BHHTA €r0 KPEIUICHHs K 3pUTeIbHOM TpyOe (puc. 7).

Pucynoxk 7. Kperuienue cetku
HUTEU: 1— KpenéKHbII BUHT

- 2 okynspa; 2,3 —
TOPU30HTAIIBHBIE U
BEPTHUKAIbHbBIE
HCIIPABUTEIbHBIE BUHTHI CETKH
HUTEH; 4 — ceTKa HUTEH.

IToBepka Teoxosura.
—OcChb IMIMHIPUYECKOTO YPOBHS MPU aMILIMTY 1€ TOPU30HTAIBHOIO Kpyra A0JKHA ObITh
MEPIEHIUKYIIIPHA OCU TEOJ0JUTA (TIOBEPKA YPOBHS);
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—BusupHast ocb TpyObl J0KHA OBITH NMEPIEHAUKYIISIPHA K TOPU30HTAIBHOM OCH TEOA0JINUTA
(BBIYMCIIEHHUE KOJUIUMALMOHHOM norpemHoctu): C = 0,25[(JI1-IT1£180°) + (JI2-I12+180°)], rae C —
KOJTMMAIIMOHHAS TIOTPEITHOCTb.

Tabmuma 1.
O6o03Ha4yeHUs Pe3ynbTaThl
JI1 209922’
I11 29°18
JI1-T11+180° +4°
J12 29%24°
I12 209°20°
JI2-T12+180° +4°
C +2’
C=+2’
- ['opu3oHTanbHas OCh TEOIOJIUTA JIOJDKHA OBITH MEPIICHIUKYIISIPHA K BEPTUKAIBHON OCH;
- Mecro nynsa (MO):
Tabnuia 2.
Orcuer Pasuoc Cpenuee
NoNe KII Thb OTcueTsl
TOYEK KJI bLIIO OTCYET SHAtCHHC o BK
I'K oB yria
1 60°09° -5902°
KII 2023
2 62032 16°11°
2°30°30”
2 242°09° 5906’
KJI 2038
1 244°47° -16°04

MO = (16°11" + [-5%06°]) + (5°06° + [-16°04])/2 = 5°30”
V1=62°32’-60°09° = 2923’
V7 = 244°47°- 242°09° = 2°38’, rie V1,2 - 3HaUeHHE YIIIOB HAKJIOHA.

®opma mnpeacraBiieHusi pesyabTtata: [IpenoctaBuTh oT4eT MO paboTre B TETpagu s
Ja00paTOPHBIX padOT M YCTHAs 3aIluTa padOTHI.

Kputepnu omeHkM: JOTHYHOCTh MPEICTABICHHOTO MaTepuaia, palMOHAIbHOCTh BbIOpaHHON
CTPYKTYpbI pabOThl, aKKypaTHOCTh. HAIJISIIHOCTh, XapaKTEPUCTHKA B COOTBETCTBUU C PEKOMEHIAIHSIMHU.

- OLleHKa «OTJIMYHO)» CTAaBUTCS, €CIIM 3aJaHHE BBIIOJHEHO BEPHO M [JaHbl IIOJHBIE OTBETHI Ha
BOIPOCHI.

- OLeHKa «XOPOL0Y» CTaBUTCS, €CIM X0/ BHIIIOJHEHUS 33/1aHUsl BEPHBIN, HO Obla JOMyIIeHa O/1HA
WM JIB€ OLIMOKY, TMOO B OTBETAaX Ha BOIPOCHI JIOMYIIIEHA HETOYHOCTb.

- OLleHKa «yI0BJIETBOPHUTEJIBHO» CTABUTCS, €CIIM INPUBEJEHO HEIOJIHOE BBIIOJHEHUE 3aJaHUs
(ynyieHsl Ba)KHbIE€ TEXHHMYECKHE XapaKTEpUCTHKH), JTMOO B OTBETaX Ha BOMNPOCH! JOMYIIEHBI IpyObie
OLITMOKH.

- O11eHKa «Hey10BJIeTBOPUTEIbHO) CTABUTCS, €CIIH 3a/1aHNEe HE BBIITOJIHEHO.
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Tema 1.6 TeonomuTHas cheMKa.
JlabopaTopHoe3ansitue Ne2
N3mepenne yrioB Te010IMTOM..

eab padoTbi: HaydyuThcst TEOHOIUTOM U3MEPATH YIJIbI.

ymembs:

—VY 2.7.1 BBINOJHATH MOBEPKH T'€0JIE3NYECKUX TPHOOPOB

—VY 2.7.2 BBITIOJHATH TOJIEBBIE T€OAC3UUECKIE PadOThHI

-V 2.7.3 oTo0OpaxkaTh M YUTATh I€0/Ie3MUECKYI0 HH(GOPMAIUIO HA TUIaHAX U KapTax;

-V 2.7.4 ocyuiecTBIATh KOHTPOJIb PE3YJIbTaTOB MOJEBBIX TOMOrpado-reoIe3nYecKux pador;

-V 2.7.5 06pabarbIBaTh NOJyYEHHbIEC PE3YIbTAThI MOJIEBBIX TONMOTrpado-reo1e3nuecKux pador;

—Yo 01.01 pacmo3HaBaTh W aHATU3UPOBATH 33/1a4y W/WIHM MPoOIeMy B MPOPEeCCHOHATHPHOM H/WIIH
COLIMAJIbHOM KOHTEKCTE; BBIJCNATH €€ COCTaBHBbIE YAaCTH; OIPEAEIATh OSTalbl pPELICHUS 33]a4u;
COCTaBJIATH IJIaH JACWCTBUIA; OMPEENATh HEOOXOIMMBIE PECYPCHI; PEaTU30BbIBATh COCTABIICHHBIH I1J1aH;

—VY0 01.02 BnageTh aKTyaabHBIMH METOJIaMU Pa0OTHI B MPOGECCHOHATBHON U CMEKHBIX chepax;

-Yo 02.01 onpeaensTh HEOOXOAWMBIE WCTOUYHUKK HHGMOpMany; JPPEKTHBHO HCKATh
nH(pOpMaIIKIo, HEOOXOIUMYIO JUIS PEIICHUS 3a/1a4K U/UITU TIPOOIIeMbI, O(OPMIISITh PE3YIbTAThl TOUCKA;

—VY0 03.02 npuMeHsATh COBPEMEHHYIO Hay4YHYIO TPO(HEeCCHOHATBHYIO TEPMUHOJIOTHIO;

—VYo 04.02 >¢gdextuBHO paboTaTh B KOMaHJE; B3aMMOJCHCTBOBATh C KOJIJIETaMu, PYKOBOICTBOM,
KIIMEHTaMH B X0JIe MPO(HeCCHOHATFHON AEATEIBHOCTH.

MarepuanbHoe obecrneyeHue:

Cranuus, WTAaTHB, TEOJIOJHT, OJEHJA, 3aKPENHUTEIIbHBIA BHUHT TEOJOJIHMTA, OIOPHBIC TOYKH,
JTUHEIKa, METOANYECKHEe YKa3aHusl, OTIOPHBIE IJIAKaTHhI.

3aganue:

1 MI3MepsATh rOpU30HTAIIBHBIN YIOJl IO MHANBUAYAIbHBIM 3aJaHUSM.
2 V3mMepATh MarHUTHBIN a3UMYT 110 NHAUBUIYAIbHBIM 3aIaHUSM.

3 U3mepsATh BepTUKAIbHbIE YIJIbI 10 MHAUBUIYAJIbHBIM 331aHUSIM.

IMopsiiok BbINOJIHEHUS PA0OTHI:

1 MI3Mepenune ropu30HTaIBHOTO YIJia 10 UHAUBUIYAJIbHBIM 3a/IaHUSIM.

2 V3mepeHre MarHuTHOTO a3UMYyTa M0 MHAUBUAYATbHBIM 3aJaHUSM.

3 M3aMepeHue BepTUKAIBHBIX YIJIOB 110 UHANBUIYATbHBIM 33/IaHUSIM.

4 BrIBOABI

Xon padoTsr:

HN3mepeHue ropu3oHTAIBHBIX YIJIOB. V3MepeHrne ropu30HTAIBHOTO YTila BHITOJHSIOT CIIOCOOOM
npuemMoB. [Ipu u3MEpeHNH HECKOJIBKHX YTJIOB, MMEIOMIMX OOIIYI0 BEpIIMHY, MPUMEHSIOT CrIocod
KPYTOBBIX TpHeMOB. PaboTy HayWHAIOT C YCTAaHOBKM TEOJOJIUTAa HAaJ IIEHTPOM 3HaKa (Hampumep,
KOJIBIIIKA), 3aKPETUISIONIMM BEPIIMHY yTIiia, U BU3UPHBIX IieNiel (BeX, crelnnalbHbIX MapoOK Ha ITaTHBAX)
Ha KOHI[aX CTOPOH yrJja.

YcraHoBka TeofoquTa B padouee MOJIOKEHHE COCTOUT W3 IIEHTPUPOBAHUSA MPUOOpAa,
TOPU30HTUPOBAHUS €T0 U (DOKYCHPOBAHUS 3PUTEITHLHON TPYOBHI.

IlenTprpoBaHue BBHINOJHAIOT C MOMOIIBIO OTBECA. Y CTAaHABIMBAIOT IITATUB HaJ KOJIBIIIKOM Tak,
YTOOBI TIJIOCKOCTh €r0 TOJIOBKM ObLTa TOPU30HTAIbHA, @ BHICOTA COOTBETCTBOBAJIA POCTY HAOIOIATEINS.
3aKpersioT TEOJONUT Ha MITAaTUBE, MOJBEIINBAIOT OTBEC HA KPIOYKE CTAHOBOTO BHHTA W, OCIAOUB €ro,
MEePEMENIAIOT TEOJOJIUT IO TOJIOBKE INTATHBA JIO COBMEIICHHS OCTPHS OTBECAa C IIEHTPOM KOJIBIIIKA.
To4YHOCTH HEHTPUPOBAHUS HUTSIHBIM OTBECOM 3 — 5 MM.

[Tonb3ysich ONTUYECKUM LIEHTPUPOM, TEOJ0JUTA (€CIM TaKOM y TEOI0JINTa UMEETCsI), CHavyasia HaJo
BBIMIOJIHUTh TOPU30HTHUPOBAHME, a 3aTeM IEHTpUpPOBaHHE. TOYHOCTh LIEHTPUPOBAHUS ONTHUYECKUM
HEeHTpUpoM 1 — 2 mm.
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I'opu3oHTHpPOBaHHME TEOJOJUTA BBIIOJHAIOT B cileqyoomeM nopsnke. [loBopauuBas anupany,
YCTAHABIIMBAIOT €€ YPOBEHb II0 HAINPABJICHMUIO JABYX IOJBEMHBIX BHMHTOB, M, Bpalllas HUX B pa3HbIE
CTOPOHBI, IPUBOJAT IY3bIPEK YPOBHS B HYJIb-IIYHKT. 3aT€M IIOBOpayMBarOT anuaany Ha 90° u TpeTbuM
MOBEMHBIM BUHTOM CHOBA IPUBOJAT IY3bIPEK B HYJIb-ITYHKT.

DoKyCHPOBaHNeE 3PUTEJIbHON TPYObI BBIOIHSIOT “TIO T3y’ U “no npeamety”’. Pokycupys “no
rinasy”’, BpalleHueM JUONTPHIHOTO KOJbIa OKYJsIpa JOOMBAIOTCS YETKOTO M300paKEHUSI CETKH HHUTEH.
@okycupyd “mo mpeaMmery’, Bpaulas pPYKOSTKY KpeMallbepbl, JA0OMBAIOTCA UYETKOro H300paXKeHMs
Habmogaemoro npenmera. POKYCHpOBaHHE JOKHO OBITH BBIMOJIHEHO TaK, YTOOBI NMPU MOKAYHMBAHUU
roJIOBBl HaOIr0AaTENs N300pakeHNe He MepeMenaioch OTHOCUTENIBHO IITPUXOB CETKU HUTEH.

N3mepenne yria cmoco6om mnpuemoB. Ilpuem cocroutr u3 naByx mnosynpuemoB. IlepBbiii
MOJIYNIPHEM BbITOJIHSIOT NIPH MOJ0XKEHUU BEPTUKAIBHOIO Kpyra ciieBa OT 3pUTEJIbHON TPyObl. 3aKpenuB
TuMO M OTKpENHB aluAaay, HaBOJAT 3pUTEIbHYIO TpyOy Ha MpaByl0 BU3HPHYIO Leib. [locime Toro kak
HaOIroAaeMplil 3HAaK IOMAJ B IOJ€ 3pEHUs TPyObl, 3a)KMMAIOT 3aKpENMTENbHbIE BUHTBHI alUJaabl U
3pUTENbHON TPYOBI U, NEHCTBYS HaBOASILMMU BUHTAMM alMabl U TPYObl, HABOJAT LIEHTP CETKU HUTEH
Ha U300pakeHue 3HaKa U OepyT OTCUET 10 TOPU3OHTAIBHOMY KpPyTy. 3aTeM, OTKpenuB TpyOy U anujaany,
HABOJAT TPyOy Ha JIEBYI0 BH3UPHYIO LI€JIb M OepyT BTOpOi OTCYET. PasHOCTH MepBOro M BTOPOTO
OTCYETOB JAET BEIMYMHY U3MEPSAEMOro yria. Eciau nepBblil 0OTCUET OKa3aicsi MEHbIIE BTOPOro, TO K HEMY
npubasisror 360°.

Bropoii momynpueM BBIIOJIHAIOT IPU IIOJOKEHUH BEPTUKAIBHOIO Kpyra CcIpaBa, [Ulsl 4ero
nepeBoJsAT TpyOy uepe3 3eHUT. YToObI OTCUETHI OTIIMYAINCH OT B3ATHIX B IEPBOM IOJIYIIPUEME, CMEIIAIOT
aMMO Ha HECKOJIBKO TpagycoB. 3aTeM H3MEPEHUs BBINOJHSIOT B TOH K€ IOCIEJOBAaTEIbHOCTH, KaK B
[IEPBOM IOJIyTIpUEME.

Ecnu pe3ynbraThl M3MEpEeHUs yrila B MOJYNpHEMax pasziIvyaroTcss He Oojee IBOMHON TOYHOCTH
npubopa (to ectb 1’ mns teomonmra T30), BBUUCISIOT CpelaHEE, KOTOPOES M INPHUHUMAOT 34
OKOHYATEJIbHBIN pe3yJIbTaT.

IlonsiTHe 00 M3MepeHNH CIOCOO0OM KPYrOBbIX IPHEMOB HECKOJIBKMX YIJIOB, UMEIOIIUX OOIIYIO
BepinHy. OIHO M3 HalpaBJIEHUH NMPUHMMAIOT 3a HadainpHOe. [loouepenHo, Mo X04y 4acOBOM CTPEIKH,
IIpU Kpyre ciieBa HaBOJAT TpyOy Ha Bce BU3UPHBIE LeH U OepyT orcueTsl. [locneanee HaBeneHne BHOBD
JieNaloT Ha HadalbHOE HaIlpaBlieHHE. 3aTeM, INepeBeis TpyOy depe3 3eHUT, BHOBb HAOIIOJAIOT BCE
HaIpaBJIEHUsl, HO B 0OpaTHOM MNOpPSJKE — MPOTUB YAaCOBOM CTpeiku. M3 oTcueTroB mpu Kpyre cjieBa U
Kpyre crpaBa HaxOIAT CPENHHE M BBIYMTAIOT U3 HUX CPEJHEE 3HAYCHHE HAYaJIbHOIO HAIPaBJICHHUS.
[TonydaroT criucok HampaBiIeHUM — YIJIOB, OTCYUTHIBAEMBIX OT HAYaJIbHOTO HANIPABJICHMUS.

H3mepenne BepTHKAJIBHBIX YIJIOB. [ N3MEpEHMsI BEPTUKAIBHBIX YIJIOB CIY)KUT BEPTUKAJIbHBII
KpYT TEOJ0JIUTA, )KECTKO YKPEIUIEHHBIN Ha OCH 3pUTENIbHOM TpyObl U Bpallaromuiics BMecTe ¢ Hell. B
TOYHBIX TEOJIOJINTAX COOCHO C BEPTUKAIBHBIM KPYIOM KPEIUTCS alluaia BEpTUKAIBHOIO Kpyra ¢
OTCYETHBIM YCTPONUCTBOM M COOCTBEHHBIM YPOBHEM MJIM KOMIIEHCATOPOM YTJIOB HAKJIOHA, €TI0
3aMEHSIOINM.

B rteopmonmurax T30 oTcyeTHOE YCTPOMCTBO BEPTUKAIBHOIO KpPyra YKPEIUIEHO HEMOIBUXKHO B
CTOHKE TEOJOJIMTA, a €r0 YPOBHEM CIY)KMT YPOBEHb IIPH aluAage TOpU3OHTalIbHOro Kpyra. Ilpm
M3MEpPEHUN BEPTUKAIBHOIO yrja My3bIpEeK YPOBHS MPUBOASAT B HYJb-NIYHKT MOJABEMHBIMH BUHTaMH
MOJICTaBKH. BepTHKanbHble Kpyrd pa3HBIX TUIOB TEOAOJUTOB OIHM(PPOBAHBI PA3IUYHO, OTYETO
paznuyaroTrcs (OpMyNbl BBIUMCICHHUS BEPTHUKAIbHBIX YIJIOB MO MOJYYEHHBIM B XOJI€ HM3MEpEeHHH
orcuetam. PaccmoTpuM wu3MepeHue yriaoB HakioHa TeogonmutoM T130. Ortcuer mnpu TpyOe,
PacroO0KEHHOW TOPU30HTAJIbHO, M IYy3bIpbKE YpPOBHS B HYJIb-IIYHKTE HAa3bIBA€TCSI MeCcmom Hyis
gepmukanviozo kpyea (MO0). Jlnsg u3amepeHus: BEpTUKAIBHOTO yria HaBOJAT TpyOy Ha BU3HPHYIO LIEJb
IIPH JIBYX IMOJIOKEHUSIX BEPTUKAIBHOTO Kpyra (ciieBa U CrpaBa) U, MPUBOAS KX bl pa3 My3bIpeK YpOBHS
B HYJIb-ITYHKT, O€pPYT OTCUETHI IO BepTUKaIbHOMY Kpyry: JI (sieBo) u I1 (mpaso).

OueBuAHO, YTO YroJl HAaKJIOHA PaBEH PAa3HOCTH OTCUETOB IpU TpyOe, HABEIEHHOM Ha LeJb U MpH
TpyOe, pactojI0KEeHHOM ropu3oHTanbHO. [103TOMY At KpyTa clieBa HalUIIEeM:

v = J1 - MO. (10)
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AHaJIOTUYHO, YYHUTHIBas OIU(POBKY BepTHKaIbHOTO Kpyra T30, rae mpu Kpyre cipaBa OTCUYETHI
COIPOBOXIAFOTCSI TIPOTHUBOIMOIOXKHBIM 3HAKOM (TIOJOXHUTEIBHBIC YIJIBI 3HAKOM MHHYC W HAo0O0poT),
HAIUIIEeM:

v=M0-1II (12)
N3 dpopmyn (10) u (11) Haxoaum Gopmyibl yrira HAKJIOHA U MECTa HYJIA.
J-11
V=—-:,
2
I1
MO = H% . (12)

B psane cnywae, ompenensis yribl HAaKJIOHA, OTPAHUYMBAIOTCS W3MEPEHUSAMH IPU OJHOM
MOJIOKEHUN BEPTUKAIBHOTO Kpyra (ciieBa unu crpasa). Torna mons3ytores Gopmynoi (10) wm (11), ms
Yero NnpeABapUTEeIbHO HEOOXOJUMO ONPENESIUTh MECTO HYJS, U3MEPHUB KaKOH-HUOYAb Yroia MpHU JABYX
MOJIOKCHUSX BEPTUKAILHOTO KPYTa U BRIYMCIIHB MECTO HYJIS 110 popmyie (12).

Boruncnenus no ¢popmynam (10) — (11) ympomatorcs, korna M0=0. IlosTomy, eciu MecTo HyIns
BEJIMKO, €ro UcHpasisiioT. [Ipu kpyre cieBa u my3bIpbKe YPOBHS B HYJIb-IIYHKTE HaBOJAAT TPYOy Ha TOUKY,
[0 KOTOpPOHl OmpeneNsyii MeCTO Hyld. BpallleHneM HaBOIALIEr0 BHHTAa TPyObl YCTaHABIMBAIOT Ha
BEPTHKAIBHOM Kpyre OTCUEeT, paBHBIM yriay HakjoHa v. [Ipu 3ToM n300pa)keHHEe TOUYKH CMECTUTCS U3
LIEHTpa CETKU HUTEH. [[eHCTBYs BEPTHKAJIbHBIMU HMCIPABUTEIBHBIMA BUHTAMH CETKM HHUTEH, CMEIIAOT
CeTKy TaK, 4YTOOBbl M300pakeHHE TOYKM OKa3aJoCh B IIEHTPE CETKH. YUHWTHIBash 4YTO Temeph Tpyda
HaBeJIeHa HA TOYKY C yIJIOM HakKJIOHA V, U OTCYET 10 BEPTUKAIBLHOMY Kpyry paseH JI = v u3 paBeHcTBa
(10) BuguM, uTO MECTO HYIA cTano paBHO HyIt0 MO = 0.

®dopma npeacTraBjeHus pe3yabTara:

Odopmnennas paboTa MpeqOCTaBISETCS MPENoJaBaTeNl0 Ha MPOBEPKY B TETPaiu, WIU IO
CpeliCTBaM MCMOJIb30BaHUs oOpa3zoBarenbHoro nopraina MI'TY

Kputepnu omeHkM: JIOTHYHOCTh MpPEICTABICHHOIO MarepHaja, palMOHAIBbHOCTh BbIOpaHHON
CTPYKTYpbI pabOThl, aKKypaTHOCTh. HAIJISIIHOCTh, XapaKTEPUCTHKA B COOTBETCTBUU C PEKOMEHJAIUSIMH.

- OLlEHKa «OTJIMYHO)» CTAaBUTCS, €CIIM 3aJaHHE BBIIOJHEHO BEPHO M [JaHbl IIOJHBIE OTBETHI Ha
BOIIPOCHI.

- OLleHKa «XOPOLIO0Y» CTaBUTCS, €CIM X0/ BBIIIOJHEHUS 3a/1aHUsI BEPHBIH, HO ObUIa JIOMYyIEeHa OIHa
WM JIB€ OLIMOKY, MO0 B OTBETAaX Ha BOIPOCHI TOMYIIIEHA HETOUYHOCTb.

- OLleHKa «yI0BJIETBOPHUTEJIBHO» CTABUTCS, €CIM NPUBEIEHO HEIOJIHOE BBIIOJIHEHUE 3aJJaHUs
(ynyieHsl Ba)KHbIE TEXHHUYECKHE XapaKTEpUCTHKHU), JIMOO B OTBETaX Ha BOIPOCHI JOMYIIEHHI TpyObIe
OLIMOKH.

- O11eHKa «Hey10BJIeTBOPUTEIbHO) CTABUTCS, €CIIH 3a/1aHNEe HE BBIITOJIHEHO.
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Tema 1.6 TeonomuTHas cheMKa.
IIpakTnyeckoe 3ansiTue Ne72.
BoruncianresbHast 00padoTKa TEOJ0JTUTHOIO X0/,
Henb padoThl: 3an0IHUTH BEAOMOCTh BBIUMCIIEHNUS KOOPAUHAT.

Beinosinus padory, Bel Oyaere:

ymembs:

—VY 2.7.1 BBITIOJHATH OBEPKHU T'€0JIC3MUCCKUX MPUOOPOB

—VY 2.7.2 BBINOJHATH MOJIEBBIE T€0Ie3UIECKHE PAOOTHI

-V 2.7.3 oToOpakaTh ¥ YUTATh T€0IC3MUECKYI0 MH(POPMAIIMIO HA TUTAHAX U KapTax;

—V 2.7.4 ocymecTBIATh KOHTPOJIb PE3YJIBTATOB MOJIEBBIX TOMOTPado-re0Ie3UIECKUX padboT;

-V 2.7.5 06pabateIBaTh MOTYyYEHHBIC PE3YIBTATHI TIOJEBBIX TOMOTPadO-Te0Ie3HIECKUX padoT;

—Yo 01.01 pacno3HaBaTe ¥ aHAIM3UPOBATH 3aJady W/WIK MpobdiIeMy B MpodecCHOHATBHOM W/WIH
COLIMAJIbHOM KOHTEKCTE; BBIACNIATH €€ COCTaBHBbIC YACTH; OIpPEAeATh OSTambl pPEIICHUS 337auu;
COCTABIIATH IUIAH JICHCTBUI; ONPENENIATh HEOOXOIMMBIE PECYPCHI; pEaTi30BBIBATh COCTABIICHHBIH IIIaH;

—Y0 01.02 BnageTh akTyaabHBIMU METOJIaMU PabOTHI B IPO(ECCUOHATIBHON U CMEXKHBIX cepax;

-Yo 02.01 ompenensth HeEOOXOAMMBIE HCTOUYHUKH HHGDoOpMmanuu; 3GGHEKTUBHO HUCKATh
nHOpMaIHIO, HEOOXOTUMYIO JIJIsl pEIICHUS 3a/1a4H W/WIK TPo0IeMbl, 0POPMIISATH PE3yIbTaThl TOUCKA;

—V¥Y0 03.02 npuMeHsATh COBPEMEHHYIO Hay4HYIO IPO(pecCHOHAIbHYIO TEPMUHOJIOTHIO;

—VYo 04.02 >¢gdextuBHO paboTaTh B KOMaH/E; B3aMMOJCHCTBOBATh C KOJIETaMH, PYKOBOICTBOM,
KIIMEHTaMH B X0J1e TPO(HeCCUOHATLHOM e TEIbHOCTH.

MarepuanbHoe obecrneyeHue:

CXEMBI, TIAKaThl, TAOJUIIBI, BEIIOMOCTH.
3ananue:

1 3amoyHUTH BEIOMOCTH BBIUYMCIIEHUS] KOOP/IMHAT.
Ilopsinok BbINOJIHEHHS PA0OTHI:

1 Yrnosas HeBs3Ka.

2 Bpluncrienne AMPEKIIMOHHBIX YTIIOB.

3 [lepeBoJ AMPEKIIMOHHBIX YIJIOB B pyMOBI.

4 BeluncrieHue npupaiieHuii KOoOpAuHar.

5 Omnpenenenrie TMHEWHBIX HEBSI30K.

6 Boruncnenue ucnpaBieHHBIX PUPALICHUH KOOPIUHAT.
7 OnpeneneHue KOOPAUHAT TOUECK.

IIpumep BbINOIHEHHUS PadOTHI:

Hano:
1. BuyTpeHHue yrisl IOJIUrOHA:
B, = 45° 15,5°
p, = 65° 14,5
5 =69°31
2. I'opu3oHTaIBHBIE IPOIOKEHUS:
dy, = 120,75 ™M
d,3 = 91,55 M
d;; = 117,18 M
3. JIMpEKLIMOHHBIN Yroil:
@,,=215°15
4. KoopaunaTs! nepBoii TOUKHU:

X, =0;y; =0.
Ornpenenurs : Xy , Y2,X3 , V3.
[Ipumeuanue: B nynkrax 1,2,4, 3aganHbl 3Ha4eHUs 151 BCEX CTYIAEHTOB. B nmyHkTte 3 3agaercs
WHJMBHUIyAJIbHOE 3a/IaHHE JIJISl KaXKJO0TO CTY/ICHTA.
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[Topsiiok BBIMOJIHEHUS:
BemoMocTh 3amoHsIeTes KapaH alioM, KpoMe JTaHHBIX.
1. Vrinosas HeBsA3Ka:
a. BBIUKCIISIEM MTPAKTUYECKYI0 CYMMY YTJIOB:
Y Bup =PB1 + B2 + B3 = 45°15,5" + 65° 14,5°+69° 31" = 179° 61" = 180° 01" cm. BexomocTh
0. BEIYHCIISIEM TEOPETUYECKYIO CYMMY YTJIOB:

Breop = 180°(n — 2); n — 4ncso yrios

Z Breop = 180°(3 — 2) = 180° ; cm. BeoMOCTh
B. BEIYHCIISIEM YTJIOBYIO HEBA3KY
$p = Y Bap — X Breop = 180° 01" — 180° = +1"cm BeromocTh
r. BoluuciseM J0MyCTUMYIO YIJIOBYIO HEBSA3KY:

Bron = 1,5tV/n; t — TouHOCTD TEOAOIUTA

jgﬁgon =+1,5%0,5 %3 = +1,30" cM. BeAOMOCTb

A. CpaBHUBACM IIOJYUCHHYIO U JOIMYCKACMYIO YTJIOBBIC HCBA3KHU, JOJIZKHO CO6J'II-OI[8.TBC$I YCIOBHUE:

$6<9 B

1" < 1.30" gonyckaeTcs
€. pacrpe/elisieM YriloBYI0 HEBSI3KY pABHOMEPHO HA KaX/Iblii BHYTPSCHHUN U3MEPEHHBIN YToJ , T.€
3aIMCHIBACM ITOMIPABKU CO 3HAKOM, OOpPATHBIM HEBSI3KE, KEJIATEIIHHO PABHOMEPHO U TAKUM 00pa3oM,
9TOOBI U30AaBUTHCS OT J0JIC MUHYT.
CyMMa morpaBoK JI0JDKHA PABHATHCS HEBS3KE C 0OPATHBIM 3HAKOM.

Up — nompaBka
B npumepe Hanbonee pannonanbueie nomnpasku: -0,57,-0,5",0". cM Be1oMOCTb.
2. Brruncnenue ucrpaBieHHbIX BHYTPEHHUX YTJIOB
Ha xaxnp1ii BHyTpEHHHI U3MEPEHHBIN YTroJI BBOJUM COOTBETCTBYIOLIYIO ITOIPABKY C yYETOM
3HAKOB, [T0JIy4a€M BHYTPEHHUE UCIIPABICHHBIE YIJIbL:
Biucp = 45° 15,5° = 0,5" = 45° 15
Baucnp = 65°14,5° — 0,5" = 65° 14°
B3ucnp = 69°31'— 0 =69° 31"

Ecnu yBsi3aHO Bce BEpHO, TO JOKHO COOIIOIATHCS YCIOBHE:

> Buco = ) reop

Z Bucnp = 45° 15" + 65° 14" 4+ 69° 31" = 180° cm. BegoMoCTD

3. Beluncrnenue TMpEeKIMOHHBIX YITIOB

JIMpEeKIMOHHBIN YroJl IEPBOM CTOPOHBI 33J1aH JUIS KaXA0T0 CTYACHTa UHANBUIYaJIbHBIN.

B npumepe a;,=215°15"

Heo6xoauMo onpeaenuTs AMPEKIIMOHHBINA YTOJl BTOPOH CTOPOHBI Xp3 M TPETHEH CTOPOHBI (3.
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f1;F2:F3 - NcTipaBIeHHbIE BHYTPECHHUE YTIIbI
W3 cxeMbl BUIHO, 9TO:

Az = ayp +180° — By;
a31 = Ay3 + 180° — Bs;
IIpoBepka:
ap; = az +180° — By;
JIMpEeKIIMOHHBIN Yol Mocielyloeil CTOPOHbI paBeH JUPEKLIMOHHOMY YTy IpeAbIAYIIel CTOPOHbI
+ 180° u MuHYyC cripaBa H3MEPEHHBIH HCTIPABJIEHHBIA BHYTPEHHUI yTOJI.
B npumepe a,,=215°15"
a,3 = 215%15" + 180° — 65° 14° = 330° 01
a3; = 330001 + 180° — 69° 31" = 440° 307;
Ecnu a>360°, To — 360°
= 440° 30" — 360° = 80° 30°
IIposepka:
a1, = 80°30" + 180° — 459 15" = 215° 157;
[Tocne KOHTPOJIS TaHHBIE 3aIMCHIBAIOT B BEZIOMOCTb.
4, IlepeBo AMPEKIIMOHHBIX YTJIOB (a3UMYTOB) B pyMOBI.
Cropona 1-2
a1, = A, = 215%15
T, = App, — 180°
T, = 215915 — 180° = 35°15°
R;, =10335°15

Ctopona 2-3
ay3 = Az = 330001
T3 = 3600 — A,;
153 = 360° — 330° 01" = 29°59°
R,3 = C329959
Ctopona 3-1

0(31 == A31 = 800 30\
1‘31 == A31 = 800 30\
R31 == CBBOO 30‘
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Cmgoovia 1-2 [
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Lmopora 2-3 {
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5. Brruucnenue npupanieHui KOOpIMHAT

JI71s1 BBITIOJTHEHNS 3TOTO ITYHKTa HEOOXO0AMMBI TaOJIHIIBI MIIM MUKPOKAIBKYIISTOPEI ¢ SiN 1 COS.
Ax = d * cosrAy = d * sinr
Ax; =120.75*cos 35°15'=98.61 (m) -
Ay, =120.75*sin 35°15°=69.69 (m) -
Ax, =91.55%c0s 29°59'=79.31 (m) +
Ay, =91.55%*sin 29°59'=45.75 (m) -
Ax; =117.18%*cos 80° 30°=19.34 ( m) +
Ays =117.18*sin 80° 30'=115.57 (m) +
3HaKM MpUpaneHust KoopauHat Axu Ay onpeaenstoTes o Ha3BaHUIo0 pymoa.
YETBEPTh ‘ Haspanue R ‘ X ‘ y ‘
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| CB + +
I OB - +
"I 103 - -
v C3 + -

HOJ'Iy‘leHHBIG 3HaueHusa X U Y U ux COOTBETCTBYIOIIME 3HAKHN 3allMCBIBAIOTCA B BEAOMOCTD
BBIYHUCIICHUSA KOOPpAWHAT

6. Onpenenenue JUHEHHBIX HEBA3OK
Haxomuwm ), x (+)
ZX(-{-) =79,31 + 19,34 = 98,65

HaxomumMm Y, x (=) = —98,61
Paznuna mexay sTUMU CyMMaMu U €CTh gﬁx = 98,65 — 98,61 = +0,04
Haxomum ),y (+) = 115,58
Haxomum )y (—)

zy (=) =—69,69 — 45,75 = —115,44

PaSHI/II_Ia MCXKAY 3TUMH CYMMaMH U €CThb
3€y = 115,58 — 115,44 = +0,14

Jlunelinble HEBI3KH MOTYT 6BITI) MMOJIOKHUTCIbHBIMA U MOT'YT 6I)ITI) OTpULATCIIbHBIMHU. 3HaK ¢X HEC
3aBHCHT OT 3HaKa $ y ¥ HA0OOPOT.

IIpoBepsieM monyueHHbIE THHEHHbIE HEBA3KH 110 (hOpMyJIaM:

P=Yd =dy, + dgs + ds; = 120.75 + 91.55 + 117.18 = 329.48 (m)

AP=\/$x% + §y? = /(+00,4)% + (0,14)% = 0,145

AP - 1 AP 0,145 00004
P ~ 2000’ P 329,48
1
= 4
5500 0,0005 0,0004<0,0005
§ XU ¢ y I[OHYCKaCTCH, CM BE€IOMOCTD.
7. Paz6paceiBaeM noydeHHbIE JIMHEHHbIE HEeBA3KH Ha Kaxgoe AX u AY co 3HaKoM,

00paTHBIM HEBSI3KE.

XKenatensHO paBHOMEPHO, €CIIM HE MOIY4aeTCsl, TO IPSIMO-TIPOIIOPIIMOHAIBHO JUIMHAM ( Ha
OOJIBIITYIO NITUHY, OOJIBIIIYIO MOMPABKY).

B npumepe:

¢ x = 40,04, Torna nonpaBKku GyIyT COOTBETCTBEHHO PABHEI:

—0,02,-0,01, -0,01.

¢y = 40,14 , Torna nornpasKu OYyT COOTBETCTBEHHO PABHBI:

—0,05,-0,04, -0,05.

CymMa norpaBoK JI0JIKHA PaBHATHCS HEBA3KE C 0OpaTHBIM 3HAKOM:

fx = +0,04Z uUg, = —0.02-0.01 —0.01 = —0.04

fy = +0,14Z ug, = —0.05—-0.04 — 0.05 = -0.14

2. Ugx U Y, UGy - TMHEHHBIE TIOMPABKH, CM. BEIOMOCTb.

8. OmnpezenseM UcnpaBlIeHHbIE TPUPALLIEHUS KOOPAMHAT, T.€. Ha Kaxaoe AX u AY BBoaNM
COOTBETCTBYIOIIYIO MOMPABKY ¢ y4eToM 3HaKOB AX U AY U 3HaKOB MOIPABOK.

AXqyenp =-98.61-0,02=-98,63 (m)

AY1yuenp =-69.69 -0,05=-69,74(m)

AXopenp =79.31 -0,01=79,30(m)
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AYyenp =-45.75-0,04=-45,79 (m)

AX3yenp =19.34 -0,01=19,33( m)

AY3penp =115.57 -0,05=115,53(m)

9. [Tocne ucpaBiIeHUs TOJDKHO COOTIOIATHCS YCIOBHE:

fx=o: y=0

[IpoBepsiem:
ZAXHCHP(+) = 79,30 + 19,33 = 98,63
Z Aoy (=) = —98,63
jg x=0
Z Ay e (+) = 115,53
Z Doy (=) = — 69,74 — 45,79 = —115,53
=
10. OrnpenenseM KOOPAUHATHI X, , V2,X3 , V3.

x; =0; y; =0.

Xy = X1 + AXqyepp = 0 — 98,63 = —98,63

Y2 = Y1+ AYiuenp = 0 — 69,74 = —69,74
X3 = Xy + AXpyenp = —98,63 + 79,30 = —19,33
y3 = Y2 + AYouenp = —69,74 — 45,79 = —115,53

[IpoBepka:
X1 = X3 + AXgyenp = —19,33+ 19,33 =0
Y1 = Y3 + AY3uenp = —115,53 + 115,53 = 0

11. 3am0IHUTE BEIOMOCTE
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BEJOMOCTbD BBIYNCJIEHUA KOOPJAMHAT

Ne Wamepe | Ucnpas | [dupex | PymOwpr | [opms. IIpupamenust Koopnunatst
TOYEK | HHBIC | JICHHBIC | HHOHH 1poJo BrruncnenHsle HcnpasneHHble
YTIIBI YIIIBI 13 K.
YIJIBI JIMHUH X -y X -y X y
1 2 3 4 5 6 7 8 9 10 11 12
1 91°12° | 91°12° 0,00 | 0,00
0an» | €B:1293 -0,02 -0,02
12°30 0 98,30 +95.07 | +21.25 +95,95 | +21,23
-0,51
2 95°155 | 95°15° 495,95 +223:,L
-0,02
01> | 10B:820 -0,02 ' i
97°15 45 102,00 1287 +121,1 12,89 [+101,15
-0,51
3 | 88185 | 8818’ +85.06 |"220
o> | 103:8% -0,03 0,03 | i
188°57 7 110,00 108,66 | -17.12 108,69 | -17,15
-0,51
4 85°15,5 | 85°15° -25,63 +12915
onn» | €3:76°1 -0,02 -0,02 i
283%2 8 108,30 +2565 | -105,22 +25,63 |-105,24
1 0,00 | 0,00
> Bun=360°01,15" P=418,60; >=+121,62; >=+122,43; >=+121,58;
>=+122,39
> Breop=180°(n-2)=360°00" >=-121,53; ¥=-122,34; >=+121,58;Y=-122,39
DB:ZBH3M_ZBTeOp:+195’ Dx:+0,09; Dy:+0,09; Dx:0,00; Dy:0,00

[OB]=t £’V =£2’

Lp<[LIB]

1,5°<2’

12. OdopMuTh MIIaH TEOJOTUTHOTO X0/

D=y FE2 + fy2 =y (+0.09)2 + (40,09)2 -0 13

_ Tadr

Yot T p
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IIJIAH TEOJOJIUTHOTI'O XOA
Macmra6 1: 1000

+X
+100,00
108:82%45’
\ 102,
3
aB:
450,00
0,00
1
cB:82%45’
108,30 |
-50,00
0,00 +50,00 +100,00 +150,00 [FY

®opma npeacraBieHusi pesyiabrata: OdopmiieHHass paboTa MpeaoCTaBiISETCs MPEnoaBaTeNto
Ha IPOBEPKY B TE€TPau, UJIU IO CPEJICTBAM HCIOIb30BaHUs oOpa3oBarenpHoro nopraia MI'TY

Kputepnu omeHkM: JOTHYHOCTh MpPEACTABICHHOTO MaTepHaia, paldOHAIbHOCTh BBIOpaHHON
CTPYKTYpBI pabOThl, aKKypaTHOCTh. HAIJISTHOCTh, XapaKTEPUCTUKA B COOTBETCTBUU C PEKOMEHAAIUSIMH.

- OLleHKa «OTJIMYHO)» CTAaBUTCS, €CIIM 3aJaHHE BBIIOJHEHO BEPHO M [JaHbl IIOJHBIE OTBETHI Ha
BOTIPOCHI.

- OLeHKa «XOPOL0Y» CTaBUTCS, €CIIM X0/ BBIIOJHEHUS 33/1aHUSI BEPHBII, HO ObLIa JIOMyIIeHa OJlHa
WM JIB€ OIIMOKY, TMOO B OTBETAaX Ha BOIPOCHI JIOMYIIIEHA HETOYHOCTb.

- OLleHKa «yI0BJIETBOPHUTEJIBHO» CTAaBUTCS, €CJIM INPUBEJEHO HEIOJHOE BBIIOJHEHUE 3aJaHUs
(ynyiueHsl Ba)KHbIE€ TEXHUYECKHE XapaKTEpUCTHKHU), JIMOO B OTBETAaX Ha BOIPOCHI JOMYLIEHBI IpyObie
OLITMOKH.

- Onenka CHEYAOBJIETBOPUTECIBLHO) CTAaBUTCA, €CJIIU 3aJaHUC HC BBIIIOJTHCHO.
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Tema 1.6 TeogonuTHas cbeMKa
IIpakTuyeckoe 3ansitue Ne 73.
I'eone3nyeckas MOAroTOBKA JJIA IEPEHOCA NMPOEKTA B HATYPY..

Heanb padorsi:IlocTpouTh KOOPAMHATHYIO CETKY,HAaHECTH TOYKH XOJa MO KOOpAWHATaM Ha IUIaH,
orpezeieHue rpaguuecku KOOPANHAT YITIOB 31aHUSL.

Beinosinus padory, Bel Oyaere:

ymembs:

—VY 2.7.1 BBITIOJHATH OBEPKHU T'€0JIC3MUCCKUX MPUOOPOB

—VY 2.7.2 BBINOTHATH MOJIEBBIE T€0Ie3NIECKIE PAOOTHI

-V 2.7.3 oToOpaxarh U YUTATh T'€0IC3MYECKYI0 MH(POPMALIMIO HA IJIaHaX U KapTax;

-V 2.7.4 ocymecTBIATh KOHTPOJIb PE3YJITATOB MOJIEBBIX TOMOTPado-reoIe3nIECKUX padboT;

-V 2.7.5 06pabateIBaTh MOTYyYEHHBIC PE3YIBTATHI TOJEBBIX TOMOTPadO-Te0Ie3HIECKUX padoT;

—¥Yo 01.01 pacno3HaBaTe ¥ aHATM3UPOBATH 3a7ady W/WiIK NpobdiaeMy B MpodecCHOHATBHOM W/WIH
COLIMAJIbHOM KOHTEKCTE; BBIACNIATH €€ COCTaBHBbIC YACTH; OIpPEAeATh OSTambl pPElICHUS 33]auu;
COCTABIIATH IUIAH JICHCTBUI; ONPENENIATh HEOOXOMMBIE PECYPCHI; PEaTi30BBIBATH COCTABIICHHBIH IIIaH;

—¥Yo0 01.02 B1ageTs akTyaabHBIMH METOJaMH PaOOTHI B TPOPECCHOHATFHON M CMEXHBIX cepax;

-Yo 02.01 ompenensth HeEOOXOAMMBbIE HMCTOUYHUKH HHGDopmanuu; 3GGHEKTUBHO HUCKATh
nHOpMAaINIO, HEOOXOTUMYIO JIJIsl pEIICHUS 3a/1a4H /WK TPo0IeMbl, 0POPMIISATH Pe3yIbTaThI TOUCKA;

—VY0 03.02 npuMeHATh COBPEMEHHYIO HaY4YHYIO IPO(EeCCHOHAIbHYIO TEPMUHOJIOTHIO;

—VYo 04.02 >¢dextuBHO paboTaTh B KOMaH/E; B3aMMOJCHCTBOBATh C KOJIETaMHU, PYKOBOICTBOM,
KIIMEHTaMH B X0J1e TPO(HeCCUOHATLHOU e TEIbHOCTH.

MarepunanbHoe obecrnieyeHue:

CXEMBI, IJIaKaThl, TAOJIUIbI, BEIOMOCTH.

3aganue:

1 [TocTpouTh KOOPJMHATHYIO CETKY.

IHopsaok BbINOJIHEHUS PA0OTHI:
O06paboTKy MOJIEBBIX MaTepHAIOB HAYUHAIOT ¢ MpoBepkH ‘“KypHasa u3MepeHHsl TOPU30HTaIbHbBIX
yra0B”, 00pabOTKU JTMHEHHBIX U3MEPEHHUI U BBHIUCKHU JIaHHBIX B “BeJOMOCTH BHIYHMCICHHUS KOOPIUHAT .
[Tpu 3 TOM 3HAUYEHUS YIIIOB OKPYTJISIOT 10 ACCATHIX JOJIEH MUHYT.

JlaHbl KOOpAMHATHI TOYEK (B BEJOMOCTH KOOPAMHAT).
B BepxHeM mpaBoM yriy MIJIZTMMETPOBKH BBIITMCHIBAEM KOOPAMHATHI TOUeK X M Y B BUJIC TAOJIUIIBI

No Toukn X vy
1 0 0
2 -98,63 -69,74
3 -19,33 -115,53
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2.IlocTpoeHre KOOPIUHATHOMN CETKH .

Cerka cTpouTbcs Ha MWUIMMETpoBOW Oymare cieBa. Ocb X IPOBOAMTHCA HA PAacCTOAHUU 15 MM
cHM3Y BBepX . Och X - BepTHKaJIbHAs , 0OCh Y - TOPU30HTAJIbHAS .

3aTeM CTPOUTHCS CETKa KBAJIPATOB 5 CM. X 5 CM. (CHU3Y BBEPX U CJICBa Ha IIPABO ).

JIo/KHO OBITH HOCTPOSHO MIN 9 MONHBIX KBaAPATOB ( CM MHJUTUMETPOBKY ).

3.0uudpoBKa KOOPAMHATHOHN CETKH.

IIpon3BoANTHECS B 3aBUCUMOCTH OT MaciuTada, pasmMepa CTOPOHBI KBaJgpaTa B M. HA MECTHOCTU U
3aJJaHHBIX KOOPAMHAT TOYEK C YYETOM 3HAKOB.

Heo6x0a1Mo BCIIOMHUTB, YTO:

* TOJI0KUTENbHBIE 3HAYEHUS «X)» BO3pacCTaroT OT «0» BBEPX,;

* OTpUIIATENIbHBIC 3HAYCHUsI «X» BO3PACTAIOT 110 a0CONIIOTHOM Bein4yuHe OT «0» BHHU3;
-TIOJIOXKHUTEINIbHBIE 3HaUeHUs «Y » Bo3pacTaroT oT «0»BmpaBo;

-OTpHUIIATEIbHBIC 3HAUCHUS «Y)» BO3pacTatoT oT «0»BJIEBO;

Onpenenum JIMHY CTOPOHBI KBajpaTa B M Ha MecTHOCTH M 1:1000 — 1 cm - 10 M,

5cMm - XM

S5cm*x10mM
x=——=50m
1cMm

CrnenoBarenbHo onuppoBky Oyaem mnpousBoauTh uepe3 50 M uudpamu, kpaTHbIMEH «50»
(0,50,100,150 ...)
Bri6upaem u3 3agaHHbIx KoopAuHAT X U Y HauMEHBIIINE 3HAUCHUS:
min X = - 98,63 M, 3Ha4uT o1PPOBKY ocu «X» HaurHAEM C «-100».
min Y =-115,53 m, 3Hauut oundpoBKy ocu «Y» HaunHaeM C «-150» cM. MHJUTUMETPOBKY.
4 TlocTpoeHue TOUYEK IO 33JaHHBIM KOOPIMHATAM:
-HaXOJUM CHaJaJla KBaJpat, B KOTOPOM pacIoJIoKeHa JaHHAas TOUKa;
-Ka)K7asi Touka CTPOUTCS OT OMKAMIIMX CTOPOH KBajJipaTa, B KOTOPOM OHA PacIioiOKeHa;
-Ka)k7asi TouKa CTPOUTCS OTJIEIBHO;
-pacyeT BEJETCS OT/IETBHO /I KaXKI0M TOUYKH M OTACNIBHO 1Mo ocu X U Y
PacueTs! BRINOTHAIOTCS HA MUJUTMMETPOBKE CIIPaBa KapaH1allloM.
[TonydyeHHbIE pacCTOSHUS B CM. OTKJIAABIBAIOTCS OT TOW JMHUHA KOOPAWMHATHOW CETKH, K KOTOPOM
MIPOU3BOJUIICS PaCYET COOTBETCTBYIOIIEH TOUKHU.
[TocTpoeHHBIE TOYKH COEIUHSEM MEXIY COOOM MPSIMBIMH JIMHUSMH M TIOJIUCHIBAIOTCS HOMEpPA
Touek 1, 2, 3.
[TpoBepsieTcst TpaBUILHOCTH MOCTPOCHHUS CIEIYIOIIUM 00pa3oM:
-TOYKH J1.0. MPOHYMEPOBAHBI 110 XOAY YaCOBOM CTPEIKU
-BHYTPEHHHE YTJIbI IOJDKHBI OBITh COOTBETCTBEHHO PABHBI( MTPOBEPSIIOTCS TPAHCTIOPTUPOM):
yron 1l =45°15
yroa 2 = 65° 14°
yron3 = 69° 31°
-JJTAHBI CTOPOH JIOJKHBI OBITh COOTBETCTBEHHO PaBHBI( TTPOBEPSFOTCS TUHEHKOMN ):
dy; = 120,75M B8 M 12,075 cm
d,3 = 91,55 MmBM9,155 cm
d;; = 117,18 M3 M 11,718 cm
JlaHHbBIE YTJIOB ¥ CTOPOH B3SITHI U3 BEOMOCTH KOOpAMHAT ( cM.MpakTuyeckoe 3ananue Ne 1)
Pacuets! Touek 1, 2, 3 moka3zaHbl HAa MUJUIUMETPOBKE.
Hanpuwmep:
touka 1. Koopnunater aToii Toukn X1=0;Y; =0
UToOBl MOCTPOUTH ATy TOUKY, HY’)KHO HAaWTH TOUYKY MEPECEUCHHUs JIMHUN KOOPAUHATHOW CETKH,
MOAMMUCAaHHBIX «O».

TOuKa 2.
Ocb X : X, =-98.63 M ; 4TOOBI HOCTPOUTH ATY TOUKY MO OCH X HYKHO OT X; OTHSTH OJFDKaifiiee B
BeIMYMHE X, 3HAUCHHUE MOAMHCAaHHOe Ha ocu «X» (BeprukampHOil) X = 98,63 - 100 = - 1,37 (m)
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MOJTy4aeTcCsl, 4TO T. 2 HaxoauTcst Ha paccTosHuM 1,37 M ot muHUE «-100», T.k. X2 = - 98,63. 3Hak (-) B
pacdere yKa3bIBaeT Ha TO, YTO IMOJIYYCHHOE PACCTOSIHHE HEOOXOAMMO OTIOXKUTH OT « -100» B cTOpOoHY
MEHBIIEro a0C. BEIMYNHE 3HAUCHUS, B CTOPOHY « - S0».

[lepeBonum nomydenHoe 3nauenue B M. B M 1:1000, T e B cm.

1,37: 10 = 0,137 (c™m)

OTkagpIBaeM TONTYYEHHYIO BEJIMYMHY B CM. OT « - 100» ocum X B cropony * - 50* ocu X ¢
MTOMOMUIBIO JTMHEUKH (WM 110 MUJUTUMETPOBKE)

[IpoBoAMM JIMHUIO BCOOTBETCTBYIOIIEM KBaJIpaTe, BKOTOPOM HAXOJUTCS TOYKA 2.

Ocb Y : Y, =-69,74 M ; 4TOOBI TOCTPOUTH ATy TOUKY 10 OCH Y HYKHO OT Y, OTHATH OJIMDKaiiIee B
BEJIMYMHE Y, 3HAYCHHE TOJIMHUCAHHOE Ha ocu «Y» (ropu3oHTaIbHON) Y = 69,74 - 50 = - 19,74 (m)
MOJIY4aeTCsl, UTO T. 2 HAXOAUTCS Ha paccTossHUM 19,74 M ot nmuHUH «-50», T.K. ¥Y,= - 69,74,

[TepeBoaum nosnyuenHoe 3Hadenue B M. B M 1:1000, T € B cMm.

19,74: 10 = 1,974 (cm)

OTkJapIBaEM MOTYYEHHYIO BETUYHHY B CM. OT « - 50» ocu Y B cTOpOHY « - 50» ocu Y ¢ HOMOIIbIO
JUHENKY (MU 0 MUJJTUMETPOBKE)

[IpoBoaMM JIMHUIO B COOTBETCTBYIOIIEM KBaJpaTe, B KOTOPOM HaXOAMUTCS TOUKA 2, 10 MEpeceyeHMs
C TOJIBKO YTO IPOBEAEHHOM JIMHUEH 110 OCcH X.

B Mecte nepeceuenust HAXOIUTCS UCKOMasl TOUKa 2.

Touka 3. (aHamorn4yHoO TOUKE 2)

Ocpb X. X3=-19,33, BbIUUCIISIEM U OTKJIAJIbIBAEM OT BeIUYUHBI «0» Ha ocu X

X=19,33-0=-19,33 m

B M 19,33:10=1,933 (cm) otkiagsiBaem oT «0O»Ha ocu X B cTOpoHY «-50» Ha ocu X, IPOBOAUM
JIUHUIO.

Ocb YV ¥3=-115,53, BeiunciisieM 1 OTKJIaJIbIBaeM OT BeIU4YUHbI «-100» Ha ocu Y

Y=115,53-100=15,53(m)

B M 15,53:10=1,553 (cm) otknageiBaeM oT «-100» Ha ocu Y B ctopoHy «-150» Ha ocu VY,
MIPOBOJIUM JIMHUIO.

B mecTte nepeceueHns HaxoAUTCSI KICKOMasi TOUKa 3.

CoenuHsieM TOYKH MEXIy COOOHM U BBHITIOJIHIEM IMPOBEPKY.

2. 3anpoeKTUPOBATh 3/1aHUE

Ha cBoOoHOM MecTe B mpenenax KOOpJUHATHON CETKH MPOU3BOJILHO MpoekTHpyeM 31anue ABCD
pazmepamu 30 M x 20 M (BM 3 cM X 2 cm)

Touku A, B, C, D, noamnuceiBaeM 1o X0y 4aCOBOM CTPEIKH BHYTPH 3/1aHUS.

Cropounsl 3n1anust AB, BC, CD, DA xenatenbHO pactoi0XKHUTh NapaieIbHO JTUHUAM
KOOPJMHATHOM CETKH.

3. BBINOTHUTE NPUBSA3KY 34aHUS

Heo6xoanMo onpeaenuTs KOOPAUHATHI:

XA, YA, XB. YB. Xc. Yc; Xd, Yd;

PacueTs! BpINONHSIEM Ha MUJUIMMETPOBKE OTAEIBHO JUISl KaXKIOM TOUKH.

Touka A

ock X M3mepsieMm paccTosiHUE OT T. A 10 Onnkaiiiied TMHUY, TOAMUCAHHOM Ha ocu X B IpUMepe
10 «+50»

X=0,5cm, mepeogum B M 0,5 x 10 =5 (M ) T e uckomasi T. A HaXOAUTCS HA PACCTOSTHUU 5 M OT
muHuM «+50» Ha ocu X, Torga Xa =50+5=55 (m)

ock Y U3mepsieM paccTostHUE OT T. A 10 OivKaiiied TMHUY, TOJMUCAHHON HA OCH Y B IIpUMeEpe «-
100»

X=2,0cm, nepeBoaum B M 2,0 x 10 =20 ( M ) T € uckoMas T. A HaXOJUTCS HA paccTOAHUH 20 M
ot nmuHuu «-100» Ha ocu Y, Torma Ya =100+20=120 (m) co 3HaKoM (-), T.K. «<-100» HA ocu Y.

Koopaunats! T.B,C,D MOXHO BBIYUCIUTB YEPE3 pa3Mephl 3/1aHNUS.
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Touka B

ock X XB.=Xa=55m

ock Y YB=Ya-30=120-30=90 (M) co 3HaKom (-)

Touka C

ocb X Xc.= XB-20=55-20=35 M

ocb Y Yc=YB=-90 M

Touka D

ocb X Xd.=Xc=35m

ocb Y Yd=Ya=-120 M

[TpuBonutk pacuer T.A, B, C, D He 00s13aTenbHO, JOCTATOYHO PSAAOM C TOYKOW yKa3aTh
MOJTyYEHHBIC KOOPAMHATBI: B UUCITUTENH «X», a B 3HAMEHATETH «Y».

4. OnpenenuTs JaHHBIE IO BEIHOCY
IIJIAH TEOJOJIUTHOT' O XOJA
Macmra6 1: 1000

+X A
+100,00
2 t08:8245’
1 IUZ,UU
B1 \
A B 3
ds:12°80’
5000 [98:3
A
B2
2
0,00
1
cB:82%5’
108,30 |
-50,00
0,00 +50,00 +100,00 +150,00[FY
JlanHble 1151 pa30MBKH
a) yIJIoBBIE: B1=49°07 B2=37°59°
0) JIMHCWHBIE: $1=28,13 S,=51,86

Pucynok 12 Ilinan Teo10auTHOrO X012
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®opma mnpeacrasiieHusi pesyabrara: llpenocraButh oTueT mo pabore B TETpagd UL
IPAKTUYECKUX pabOT U yCTHasl 3aliuTa paboThI.

Kpurtepnun omeHkM: JIOTMYHOCTh MPEICTABICHHOIO MaTepHaja, palMOHAJIbHOCTh BbIOPAHHON
CTPYKTYpbl paObOThl, aKKYpaTHOCTb. HAIJISITHOCTD, XapaKTEPUCTHKA B COOTBETCTBUM C PEKOMEHJALUSMH.

- OLeHKa «OTJIMYHO» CTABUTCS, €CIIM 3a/laHU€ BBINOJIHEHO BEPHO U JaHbl IIOJIHbIE OTBETHI Ha
BOIIPOCHI.

- OLeHKa «XOpOLI0Y» CTaBUTCS, €CIIM X0/ BBIIIOJHEHUS 3a/laHUsl BEPHBIM, HO ObLIa JIONYyILEHa OHa
WIN B OIIUOKH, JTMOO B OTBETaX Ha BOIPOCHI OMYIIEHA HETOYHOCTD.

- OLeHKa «yI0BJIETBOPHTEIbHO» CTABUTCS, €CIM IPHUBEICHO HEMOJHOE BBHINOJIHEHUE 3a/1aHus
(ynyieHsl Ba)KHblE TEXHUYECKHE XapaKTEPUCTHKHU), JIMOO B OTBETaX Ha BOIPOCH! JOIYIIEHbI TpyOble
OLIMOKH.

- O1leHKa «Hey10BJIETBOPUTEJIbHO) CTABUTCS, €CIIH 3a/1aHUE HE BBIITOJIHEHO.
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Tema 1.7 'eoMeTpuYecKkoe HUBEJIUPOBAHHUE
JlabopaTopHoe3ansaTue Ne 3.
PatGora ¢ HuBessupom. BoinoJiHeHHe MOBEPOK HUBEJIMPA.

Heabp padorbi: M3yuyuTh YCTpPONCTBO HUBEIHPA, BBIOJHUTH IEPBYIO TMOBEPKY HHUBEIUPA,
HAY4YHUTHCS OpaTh OTCYETHI 10 pEeHKe.

Beinosinus padory, Bel Oyaere:

YMETB!

—VY 2.7.1 BBITIOJHATH OBEPKHU T'€0JIC3MUCCKUX MPUOOPOB

—V 2.7.2 BBINIOJTHATH TOJIEBBIC T€OAC3NICCKUE PAOOTHI

-V 2.7.3 oToOpaxarh U YUTATh T'€0IC3MYECKYI0 MH(POPMALIMIO HA IJIaHaX U KapTax;

-V 2.7.4 ocymiecTBIsATh KOHTPOJIb PE3YJIbTATOB MOJIEBBIX TOMOTPado-Te01e3nIeCKUX padoT;

-V 2.7.5 06pabateIBaTh MOTYyYEHHBIC PE3YIBTATHI TOJEBBIX TOMOTPadO-Te0Ie3HIECKUX padoT;

—¥Yo 01.01 pacno3HaBaTe ¥ aHAIM3UPOBATH 33734y W/WIK MpolieMy B Mpo(hecCHOHAILHOM W/WIN
COLMAJIHOM KOHTEKCTE; BBIIENATh €€ COCTaBHBbIE 4YacTH; ONpPENeNATh JTalbl pELIeHUs 3ahaul;
COCTABIIATH IUIAH JICHCTBUI; ONPENENIATh HEOOXOMMBIE PECYPCHI; PEaTi30BBIBATH COCTABIICHHBIH IIIaH;

—¥Yo0 01.02 B1ageTs akTyaabHBIMH METOJJaMH PAOOTHI B TPOECCHOHATBLHON B CMEXHBIX cepax;

-Yo 02.01 onpeaensth HeoOXOAMMBbIE MCTOUYHUKU HH(popManuy; 3PGEKTUBHO HCKaThb
nHOpMAaINIO, HEOOXOTUMYIO JIJIsl pEIICHUS 3a/1a4H /WK TPo0IeMbl, 0POPMIISATH Pe3yIbTaThI TOUCKA;

—V0 03.02 npuMeHSATh COBPEMEHHYIO HaYIHYIO TTPO(HECCHOHATLHYIO TEPMUHOJIOTHIO;

—VYo 04.02 >¢gdpextnBHO paboTaTh B KOMaH/E; B3aMMOJCHCTBOBATh C KOJUIETaMHU, PYKOBOJICTBOM,
KJIMEHTaMH B X0Ji€ MPO(eCCHOHAbHON AEATEIbHOCTH.

MarepunanbHoe obecrnieyeHue:

LITaTUB, HUBEIUP, 3aKPEHUTENbHBI BUHT HUBEJINPA, METOAMUYECKNE yKa3aHUs, ONOPHbIE TOYKH,
CTaHIIMS, peiKa.

3aganue:

1 M3y4nTth yCTpOWCTBO HUBEIHPA.

2 BbINOIHATE NEPBYIO TOBEPKY HUBEIUPA: ONPEIEIICHNE, PUCYHOK, PE3YJIbTaT, BBIBOJ;

3 HayuuTbcs HaBOIUTH 3pUTENbHYIO TPYOy Ha peiiKy U OpaTh OTCUETHI.

ITopsinok BbINOJHEHHS Pa0OTHI:

1 JlaTb XapakTEepUCTUKY U U3Y4YUTh YCTPONCTBO HUBEINPA.

2 IlepBas noBepka HUBEIUPA.

3 HayuuTbcs HaBOAUTH Ha peHKY U OpaTh OTCUETHI.

4. Ilonmy4ynte MHCTPYMEHT.

5. YcraHoBUTE HUBENIMP HA HITATUB, 3aKPETUTE €r0 CTAHOBBIM BUHTOM HHUBENUPA.

6. YcraHOBHTE HUBETHP B pabouee MOI0KEeHNE, TPHXKIBI MEHSIs BBICOTY MHCTPYMEHTA.

7. CaMOCTOATENBHO BO3BMHUTE 10 PEMKE OTCUETHI C 4-X TOYEK.

8. IIpoBeauTe cCaMOKOHTPOJIb OTCUYETOB.

9. Hapucyiite 0TCUET 110 YEPHOU U KPACHOW CTOPOHAM PEMKH.

10. Cnenaiite BBIBOJBI.

11. BelmmosiHUTE TpY OBEPKU HUBEINPA.

12. Tlo xaxxao#t moBepke opOpMHUTE B TETPAIH MOPSAIOK paOOThI U BBIBOJ O BHITIOJIHEHUH YCIIOBHSL.

13. Onpenenute NpeBBIIEHNE C IBYX CTAHIIUH.

14. OpopmuTe OTUET B TETPAIb.

Xox pa0doThI:

Hugenupsl ¢ ypoBHeM NpH TPyOe CHAOKEHbI TOUHBIM [IMIMHIPUYECKHM YPOBHEM, IPUBOJIUMBIM
JUTSI I3MEPEHHUI BMECTE CO 3pUTEIBHON TPYOOM B TOPU30HTAIBHOE TIOJIOKEHUE BpydHyto. HuBenupamu ¢
YpOBHEM Ipu TpyOe SIBIAIOTCS HUBEIUPHI poccuiickoro npousBoactea H-3, H-05, 3HSJT u ap.

HuBeanpbl ¢ KOMIEHCATOPOM YIJIOB HAKJOHA OTJIMYAIOTCA HAJIMYUEM YCTPOMICTBA,
aBTOMATHYECKH MPUBOAALICTO BU3UPHYIO OCh 3PHUTEIBHON TpyObl B TOPH3OHTAIBHOE IIOJIOKEHHE.
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Kommnencarop pabotaer B mpeaenax 12 — 15, moatomy mpubGop NpeaBapUTEIbHO yCTaHABJIMBAIOT B
pabouee moyio’keHHe Mo Kpyriomy ypoBHio. Takumu HuBenupamu sBistoress H-3K, 3H2KJT u np.

HuBeupbl ¢ onTHYECKUM MHUKPOMeTPOM (Hanpumep, HuBenup H-05) umeror nepes 00beKTHBOM
CTEKJISIHHYIO IIJJaCTHHY, IIOBOPOTHI KOTOPOH BOKPYI €€ TOPU30HTAJIbHOW OCH CMEILAIT JIydyd CBETa
napajiesIbHO caMUM ce0e. DTO M03BOJIIeT HAaBOJUTh BU3HPHYIO OCh TOUHO Ha LITPUX peiiku. Bennuuna
CMEILEHUSI U3MEPSAETCS ONTUYECKMM MHUKPOMETPOM, YEM JOCTUIAETCA BBICOKAs TOYHOCTb OTCYETA IIO
peuike.

JlazepHble HUBEJIUPHI U3TYYAIOT BUAUMBINA My4ok cBeta. OTcueT OepyT MO CBETOBOMY IMATHY Ha
peuike.

lu¢ppoBbie HUBeIUPbI ABTOMAaTHYECKHM (OPMHUPYIOT OTCYET IO peiiKe, IIKana KOTOPOH
IpeacTaBisier co0oi mTpuxoBoi koa. CHa0kKeHbl KOMIIEHCATOPOM YIJIOB HakjoHa. OTcUeTsl o peiikam
PETUCTPUPYIOTCS HAa MarHUTHOM Hocutene. [Ipumepom Takoro mpubopa ssusiercs Husenup SDL3OM,
Anonus.

IIo ToYHOCTH HUBEIUPHI IENAT Ha BHICOKOTOYHbIE, TOUHbIEUTEXHUYECKHE B 3aBUCHUMOCTH OT
BEJIMYMHBI CPEJHEN KBAJIPaTHUECKON NOTPEIIHOCTH My U3MEPEHNUs NPEBBILIEHUS HAa 1 KM IBOMHOIO X0z4a

(Tabm. 3).
Tabmuia 3.
Turbl HUBETUPOB TouyHOCTH [Ipumepsl HUBETUPOB
BricokoTouHbIE Mr< 0,5 MM H-05 (Poccus), PL1 (SImonust)
Tounble Mp< 3 MM 3H2KJI, H-3, H-3K (Poccus), C300
(Anonus), DSZ3(Kurait)
TexHnueckue Mh< 5 MM 3HSJI (Poccust), AT20D (Kurait)

HugBesnup ¢ ypoBHeM npu Tpyde

Hugenupom ¢ ypoBHeM mnipu TpyOe siBiisercs, Hanpumep, HuBenup H-3. Ero yctpoiicTBo mokazaHo
Ha puc. 16.

JIns1 BBINOJTHEHUS U3MEPEHUM HUBEJIUP YCTAHABIMBAIOT HA IITATUBE M MOABEMHBIMH BUHTaMU 7
MPUBOAT B HYJIBIYHKT IMY3bIPEK Kpyrioro ypoBHs 5. [lonb3ysach 3akpenuTeNbHBIM 3 W HaBOASIINM 4
BUHTaMH, HaBOIAT 3pUTENbHYIO TpyOy Ha peiiky. Bpamenuem nuontpuitHoro kombiia okymspa 10
dbokycupyroT TpyOy “Tio Tya3zy” W BpallleHHEeM TOJOBKU (POKyCHpYIOIIEro BUHTA 2 — “mo mpenmery”. B
mosie 3peHus TpyObl OyIyT BHUJAHBI INTPUXU CETKU HHUTEH, M300paKeHHE HUBEITUPHON pelku U B

OT/ICIbHOM OKOIIIKE — H300pakeHHsI IBYX MOJOBUHOK IIMIMHIPUYECKOTO YpOoBHS (pHcC. 9).
l
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Pucynok 9. YcrpoiictBo HuBenmpa H-3:

1 — 3purenbHas TpyoOa; 2 — GOKYCHPYIOIUI BUHT 3pUTENbHON TpyOBI; 3, 4 — 3aKpenuTeNbHbIA U
HaBOJSIIMM BHHTHI; 5 — KpYIJIbI YpOBEHb; 6 — HCIpPABUTENBHBIE BHHTBI KpPYIJOro ypOBHSA;, 7 —
MOJTbEMHBIE BUHTHI; 8 — MOJICTaBKA; 9 — 35ieBaliMOHHbINA BUHT; 10 — OKyJISIp C AMONTPUHAHBIM KOJIBIIOM JIJISI
¢doxycupoBku TpyObl 1o Tia3y; 11 — ucnpaBUTENnbHBIE BHUHTHl LWIMHIPUYECKOTO YpOBHSA; 12 —
HUAJIUHIPUYECKUI YPOBEHB.

Bpamas aneanmonHsiii BUHT 9 (puc. 9), M3MEHSIOMUNA HAKIOH TPYObl | M IUIUHIPHUYECKOTO
ypoBHs 12, IpUBOAST OCh YPOBHS B TOPU30HTAIbHOE MOJI0KEeHUE. OCh YPOBHSI TOPU30HTANIbHA, €CIIH €T
My3bIpEK HAXOAUTCS B HYJIBIIYHKTE, Ha UYTO yKa3bIBAaeT COBMEIIEHUE KOHIIOB M300paK€HUI MOJIOBHUHOK

ypoBHs B moJie 3peHust Tpyos! (puc. 10). OtcueT GepyT 1o cpeHeMy ITPUXY CETKU HUTEH.
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Pucynok 10.
[Tone 3peHus
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]
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HUBEJIHpA: OTCYET IO
petike paBeH 1449 mm

IMoBepku HUBEIUPA

HeoOxomyMasi TOYHOCTh HUBEIMPOBAHUS MOXKET OBITh JOCTHIHYTA TOJBKO B TOM Clly4ae, €CIH
00ecIeueHo BepHOE B3aMMOPACIIONOKEHIE OCHOBHBIX OCeil HUBenupa. JlJist KOHTPOIIS TPEIBSBISIEMbIX K
npubopy TpeOOBaHHMII B Havaie M IMEPUOAMYECCKH B XO7€ pabOT BBHINOJHSIIOT IOBEPKH HHBEIUPA.
OCHOBHBIMU TTIOBEPKAMH SIBIISIOTCS CIICYIOIIHE.

IMoBepka Kpyriaoro ypoBHs.OcCb Kpyeio20 YPOGHs OONJICHA OblMb NAPALIENbHA OCU 6PAUYEHUS.
npubopa.

[TogbeMHBIMH BHHTaMH HUBEIHpa MPHUBOIT MYy3bIPEK KPYIJIOTO YPOBHS B  HYJb-IIYHKT.
[ToBopaunBarot HuBenup Ha 180° Bokpyr ocu ero Bpauenus ii (puc. 11). Ecnu mocie moBopora my3bIpek
OCTaJICSl B HYJIb-ITyHKTE, IIPOBEPSIEMOE YCIIOBHE BBIMOIHEHO — OCh KPYIJIOTO YPOBHSI €€ MapajuiebHa OCH
BpaleHus npubopa ii.

Ecnu my3sIpek yiien U3 Hylb-IyHKTa, UCIIPABUTEILHBIMA BUHTAMU 2 M3MCHSIOT HAKJIOH YPOBHSI
TaK, 4TOOBI My3bIPEK CMECTHJICS B CTOPOHY HYJIb-IIYHKTa Ha IOJOBHHY OTKJIOHEHHs. [lns moBopora
MICTIPABUTENBHEIX BHHTOB MOJIB3YIOTCS IIMUIBKOM.

PR
L Pucynok 11. Ocu u ucripaBuTe/IbHbIE BUHTHI

HHUBENUpA: SS— BH3HPHAs OCh 3PUTEIBHON
TpYOBI;

ii- ocp BpameHus mpudopa; UU— OCb
[WJIHHIPAIECKOTO YPOBHSI;

€e— 0Ch KPYTJIOro YpOBHS;

< 1 - HCIIPABUTEIbHBIE BUHTHI
Lo ) LWIMHAPHUYECKOTO YPOBHS;
2—  WCTpaBUTEIbHBIE BUHTBHl  KPYIJIOTO
YPOBHSI.

IToBepka NMIMHAPUYECKOTO YPOBHA.OCb YUNUHOPUUECKO20 YPOBHS OONHCHA OblMb NApaiiesbha
BU3UPHOU OCU 3pUMENbHOU MPYObL.

VY BBICOKOTOYHBIX M TOYHBIX HMBEJIMPOB IPOCKLHS HAa OTBECHYIO IUIOCKOCTb YIVIA MEXKIY OCBIO
IUAJUHIAPUYECKOTO YPOBHS M BH3MPHOM OCBIO HE JOJDKHA mnpeBblmarh 10". D10 03Hadaer, yto npu
paccrosiauu 10 periku d = 100 M momyctiMa ommoKa B 0TCUETE MO peiike n3-3a HelapauieIbHOCTH OCH

10”

YPOBHS Y BU3UPHOM OCH, HE IIpEBbILIAIONIAS — d=5 MM, Tae p = 206 265" — yucio ceKyH[ B

OJIHOM paJiaHe.

IToBepka BBIMOIHAETCS MYyTEM U3MEPEHUS OJTHOTO U TOTO K€ MPEBBIIIEHUS JBAXKIBI — U3 CEPEIUHBI
U C HEpaBHBIMH PACcCTOSIHUSIMU 0 PEEK.

Ha paccrosnun 75 — 100 M apyr oT apyra 3akpeIuisitoT JB€ TOUKH, Ha KOTOpPBHIE yCTAHABIMBAIOT
peiiku (puc. 11). B cepeaune, Ha paBHBIX PAacCTOSHUSIX OT PEEK YCTAHABIMBAIOT HUBEIUP W, MPHUBOISL
MYy3bIPEK IIJIUHIPUYECKOTO YPOBHSI B HYJb-IIYHKT, OEPYT OTCUETHI @& W D 1O peiikaM H BBIYUCISIOT
IIPEBBIILICHHE:
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h=a-b. (13)

Ecnu Bu3upHas och TpyObl HE MapajuieibHa OCH YPOBHS M [IOTOMY HAaKJIOHEHA Ha yroJ i, TO BMECTO
BEPHBIX OTCYETOB & U b OyayT mpouTeHsl OTcueThl a1 u b1. BenencTBre paBeHCTBA pacCTOSIHUN 10 peek
OHIMOKY B 000MX OTCYeTax OyIyT OJMHAKOBBIMHU, Ad = AD. BrruuciieHHOE MpH 3TOM MpEBbIICHUE Oy/IeT
paBHO:

h=ai—bi=(a+Aa)—(b+Ab)=a-b. (14)

CrenoBarenbHO, HECMOTPS Ha OLIMOKU OTCYETOB, BBI3BAaHHBIE HETIAPALICIEHOCTHIO OCH YPOBHS U
BU3UPHOW OCH TPYOBI, IPEBHIICHNE, BEIYMCICHHOE 110 H3MEPEHUSIM U3 CEPEIHHBI — BEPHOE.

Pucynok 11. [ToBepka nunuHAapudeckoro ypoBHs. M3MepeHus u3 cepeauHbl

HuBenup nepeHoCsT ¥ yCTaHABIIMBAIOT HA PACCTOSIHUM 2—3 M OT OfHOHU U3 peek (puc. 12). bepyr
otcuet b2 o GmmxkHel pelike. BBUIy MamocTH pacCTOsIHUS 10 PEHKHU MOTPEIIHOCTE B oTcUeTe Do,
BbI3BaHHAs HAKJIOHOM JIy4a BU3UpOBaHwus, Masa. [loaromy otcueT b2 cuntarot 6€3011MO0YHBIM.
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Pucynok 12. IToBepka IMIMHIPUYECKOTO YPOBHS. I3MepeHust ¢ HepaBHBIMU PACCTOSHUSAMHU J10
peex

Bbruncnstor oTcueT, KOTOphIi 10JIKeH ObITh Ha AallbHEN peliKe, ecly Jy4Y BU3UPOBAHUS
rOpHU30HTaNEH: ao = b2 + h.

HaBoast HuBenup Ha AaNbHIOW peiliky U 0epyT pakTuueckuil orcyer az. CpaBHUBAIOT
BBIUUCIICHHBIN H(PAKTUUECKHI OTCUETHI.

Ecnu BbluncieHHbA) U (aKTUYECKUA2 OTCYETHl pazMYaroTCsl MEHbIIE, YeM Ha 5 MM, TO
CUMTAIOT, YTO OCh MJIMHIPUUECKOTO YPOBHsI UUnapaiienbHa BU3SUPHOM OCH SS.

Ecnu BeIUUCIEHHBIN U (PaKTUYECKUI OTCUETHI pa3IuyaroTcsl OOJbIIE, YeM HAa 5 MM, TO TOJIOKEHUE
HWINHAPUYECKOTO YPOBHS HEOOXOMMO HCIIPABHTb.

JI71st 3TOro 371€BallMOHHBIM BUHTOM HaBOJAT CPEIHUM IITPUX CETKA HUTEW HA OTCYET Ao MO JAIbHEN
peiike. Ilpn »TOM my3bIpek LMIMHAPUYECKOTO YPOBHSA YHAET W3 HYJb-IIyHKTa. BepTukanbHbIMU
WCIPABUTENBbHBIMA BHUHTAMHU IMPHUBOJAT MY3BIPEK LUIMHAPUYECKOTO YPOBHS B HYNb-IYHKT, COBMEIAs
1300pa’keHHsI KOHIIOB MOJIOBUHOK ITy3bIPbKA B 110JIE€ 3pEHUS TPYOBI.

Y HUBEIMpPOB C KOMIIEHCATOPOM VIJIOB HAaKJIOHA LMJIMHAPUYECKOIO YpPOBHS HET, W Tpu
BBINOJIHEHUH [TOBEPKU JT0OMBAIOTCS BHITOTHEHUS CIIEAYIOIIETO YCIOBHUS.

Buszupnas ocv spumenvnoi mpybvl 00ndcHA OblmMb 2OPUBOHMANLHA 6 Npedenax padbomol
KoMnencamopa.

IToBepka BBINONHSAETCA B TOM K€ MOPSAKE, KaK U MOBEPKa [WIMHAPUYIECKOro ypoBHa. Ho nipu sTom
pa3nuyre BBIYMCICHHOT0a0 M (PAKTHYECKOr0d2 OTCUETOB YKa3bIBa€T Ha HETOPHU3OHTAIBHOCTH BU3MPHOMN
OCH TPYOBL.
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JIns ucnpaBiieHHWs CHHUMAKOT KOJIMAYOK, 3aKPBIBAIOIIMM HCIPABUTEIbHBIE BUHTHI CETKM HUTEU
3pUTEIBHON TPYOBI, U C MOMOIIBIO BEPTHKAIBHBIX MCHPABUTEIBHBIX BUHTOB, HABOIST CPEIHIOI0 HUTh
CETKHU HUTEW Ha OTCUET M0 JaJbHEN peiike, paBHbIA BRIUUCICHHOMY OTCUETY 0.

HuBenupHble peiikHu. /{11 BBICOKOTOYHOIO HUBEIUPOBAHUS CIIYXKaT LEJIbHBIE TPEXMETPOBBIE
MHBapHble pelku. Ha peiike KpenmuTcs Kpyribld YpOBEHb, HUCMOJb3YEMBIH 11 YCTAHOBKH PEHKHU B
BEPTUKAIBHOE IIOJIOKEHUE.

JInst TOUHOTO M TEXHUYECKOIO HUBEJIUPOBAHUS CIIY>)KAT TPEXMETPOBBIE LEIbHBIE WM CKJIAIHBIC
nepeBsHHbIE peliku. Ha 1ByX cTopoHax peliKu HaHECEHbI LIKajbl C CAHTUMETPOBBIMU JIEIIEHUSIMU B BUJIE
LIaIIeK, Ha OJJHOM CTOPOHE — YEPHBIX, HAa JPYrod — KPAacHbIX. Y CTAHOBKA TaKUX PEEK B BEPTUKAIbHOE
I10JIO’KEHUE BBINOIHIETCS 110 KPYIJIOMY YPOBHIO WJIM Ha TJjas3.

[Ipu u3mepeHusix UUPPOBHIMU HUBEIUPAMH TOJNB3YIOTCS CHEIUAIBHBIMU pEeHKaMU CO IIKAJIOH B
BU/JIE IITPUX-KOAA.

[loBepku peek COCTOSAT B ONPEACIICHHH C MOMOLIBIO KOHTPOJIbHOM JIMHEWKHU JJIMHBI METPOBBIX U
JEIMMETPOBBIX MHTEPBAJIOB, ONPEJCIICHUN PAa3HOCTH HYJIEH Mapbl PEEK, MOBEPKE YCTAaHOBKU KPYIJIOIO
YPOBHS Ha pEUKeE.

dopma npeacTaBiaeHus pe3yJabrara:

Odopmnennas paboTa TPEJOCTABISACTCS MPENOJABATEII0 HAa IMPOBEPKY B TETPAad, HIU TIO
CpeICTBaM MCIOJIb30BaHUs 00pa3oBarenabHoro nopraia MI'TY

KpuTepuu oOueHKH: JOTHYHOCTH MPEICTABICHHOTO MaTepHalia, PAalMOHAIBHOCTh BBIOpAaHHOU
CTPYKTYpbI pabOThl, aKKYpaTHOCTh. HATJISIIHOCTD, XapaKTEPUCTHKA B COOTBETCTBUU C PEKOMEHJAITHSIMH.

- O1leHKa «OTJMYHO)» CTaBUTCSA, €CJIM 3a/JIaHHE BBIMOJIHEHO BEPHO M JIaHBI IMOJHBIE OTBETHI HA
BOITPOCHI.

- O1eHKa «XOPOII0Y» CTABUTCS, €CIIM XOJ BHITIOJHCHHUS 33JJaHUsI BEPHBIA, HO ObLIa JOIYIICHA OHA
WM JIBE OIIUOKH, THOO B OTBETAaX Ha BOIPOCHI IOMYIIIEHa HETOUYHOCTb.

- O1ieHKa «yI0BJIETBOPUTEIbHO» CTaBUTCS, €CIU TPUBEICHO HEIMOJIHOE BBHITIOJIHEHHE 3aJaHus
(YynyieHbsl Ba)KHbIE TEXHHUYECKHE XapaKTePUCTHKH), MO0 B OTBETaX Ha BOMPOCHI JOMYIIECHHI TPyObIe
OIIHUOKH.

- O1ieHKa «Hey/A0BJIeTBOPUTEIbHO) CTaBUTCS, €CIIU 33JJaHUE HE BBITIOJHEHO.
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Tema 1.7 'eoMeTpuvecKkoe HUBEJIUPOBAHHUE
IIpakTnyeckoe 3ansaTue Ne/4.
O0paboTka pe3yJbTaTOB HUBEJIUPOBAHMS.

Heab padorbl: HayuyuThCs BBINONHITH BHIYUCICHUS B )KypHaJie HUBEIMPOBAHUS
Beinosinus padory, Bel Oyaere:
YMETh:

— ¥V 2.7.1 BBINOJHATH TOBEPKHU T'€OJIE3UNIECKUX MPUOOPOB

— ¥V 2.7.2 BBINOJHATD MOJIEBBIE T€0IE3NIECKUE PaOOTHI

— V¥ 2.7.3 otoOpakaTh ¥ YATATh T'€0/IC3MYECKYI0 MH(OPMAIIMIO HA TUTAHAX U KapTax;

— ¥V 2.7.4 ocymiecTBIsATh KOHTPOJb PE3yJIbTaTOB MOJIEBBIX TOMOrpado-reoe3ndeckux pador;

— VYV 2.7.5 oOpabareiBaTh IOJYYCHHBIC PE3yJIbTAThl TOJEBBIX TOMOTPaPO-TeOe3UIECKUX
pabor;

— VYo 01.01 pacnio3HaBaTh W aHaJIM3UPOBATH 33/Ja4y W/HIW MpolieMy B MpodecCHOHATLHOM
W/WIIM COLMAIBHOM KOHTEKCTE; BBIJEIISATH €€ COCTaBHBIC YaCTH; OMPEEIIATh 3TAIbl PEIICHUS
3a/lauM; COCTaBJIATh IUIAH JIEHCTBUI; OMpENeNaTh HEOOXOAUMBIE PECYpPCHI; PEaTU30BLIBATh
COCTaBJICHHLIN IJIaH;

— Yo 01.02 BnaseTs aKTyaJbHBIMH METOJAaMHU pabOThl B MPOPECCHOHATBHOW M CMEKHBIX
chepax;

— Yo 02.01 ompenenars HeoOXoauMble HCTOUYHUKM HH(POpMarun; 3()(HEKTUBHO HCKATh
uH(pOpMaLIMI0, HEOOXOAMMYIO JUIS pEUIeHHS 3aJayd HW/Wid mpobiaemMbl, OQPOPMISTH
pe3yIbTaThI TOKUCKA;

— VY0 03.02 npuMeHATh COBPEMEHHYIO HAYUHYIO ITPO(PEeCCHOHAIBHYI0 TEPMUHOJIOTHIO;

— Yo 04.02 »>dpdexTuBHO paboTaTh B KOMaHJC, B3aMMOJACHCTBOBATH C KOJUICTaMH,
PYKOBOJICTBOM, KJINEHTAMHU B X0/1€ IPOPECCUOHATBHOMN NesTeTbHOCTH.

MarepuanbHoe o0ecnieyeHue:
KaIbKYJIATOP, KOHCIIEKT JICKIIHIA.
3aganue:
[ToAroTOBUTH KypHAT HUBEIUPOBAHUS
IMopsi1oK BHINOJHEHUS PA0OTHI:
1). BorunciuThIpeBbIeHUAKh»IIOUEPHONH KPACHONCTOPOHEPEHKHUIAKAXK TOUCTAHIIHH.

h=a-B hey=aq—B4

hx=ax— B

a,B—
OTCUETHINOYEPHOUNKPACHONCTOPOHEPEHKH, «h»I0IDKHOOBITH3aIIMCaHOYETHIPEX3HAYHBIMUMCIIOMBMM (HAIT
pumep:0450).

KoHTposnb: 1onmycTumoe pacxokaeHrue MeKay h, BBIYUCICHHBIMU IO YEPHOM U KpacHOM
CTOpPOHEpENKN4MM
2). Beruncantb«hep »:

hep.= (hat hi)/2

Nep. TOIKHO OBITH 3aMMCAHO YETHIPEX3HAYHBIM YHCIIOM B M (HaIpuMep:
0,450).3). BerauciutbBeICOTHI(0TMETKH ) HIIMKETOB:
Huxo=Hrp1+hep.1Hmi=Huxo+Nep.2

Hrp2=Hux10t+Nep.12

4). Hrp2(1cX),—BBICOTapenepa2nory4eHHasIOMmUupyCTyICHTa,;
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Hrp2 (BbI4.) — BbICOTA perepa 2 TOJNyYeHHas B pe3yJlbTaTe BBIYUCICHUS

«KypHananuBeupoBaHus.
Hrp2(Bb14.)— Hrp2(ucx).=th

fh—HeBﬂ3KaHOBHcOTe,KOTOpaﬁHOSIBJIsIeTcsIm-3aHeTOHHOCTI/H/BMepeHI/IifIHpHHHBeJmpoBaHpm,
B uHCTpYKIMSAX 110 HUBEIUPOBAHUIO JaHA BEIMYHMHA JOIYCTUMOW HEBSI3KU faon. Fron=t10MMVn
JnsnanHoronpumepa:

fron==10MMV12 =34Mm

EcnunonyuennasHensizkath> fron, HUBETUPOBAaHHEHATOTIOBTOPHUTD.

Ecmufh<f,on,HamoBBecTunONpaBkuBh:y BrannoiipaboTe iissydeOHbIX eI, AT yIPOIICHUSI3a1aH N
SIBBOJTUTHITONPABKHUBhp TEHATO.

5). BBIUMCIMTEBBICOTHIIPOMEKYTOUHBIX (ITFOCOBBIX )TOUEK.

JlJis cTaHIIMM HUBENIMPOBAHUS, T]I€ €CTh IPOMEKYTOUHBIE OTCUYETHI, BBIYUCIUTh
ropu3oHTHHCTpyMEHTa «I M.

I'N=H +aq

FI/I—BLICOTaBI/ISI/IpHOFOHy‘IaHaI[ ypOBGHHOfIHOBGpXHOCTBIO.
aq—OTC‘leTHO‘lepHOﬁCTopOHepeﬁKH,YCTaHOBHeHHOﬁHaHpCI[LIIIYH_[eM ITMKCTC.

Hup=T'U — 1p.

np.—
OTCYETIIOYEPHONCTOPOHEPENKH,YCTaHOBIEHHOMHAIIPOMEXYTOUHOM(TITI0cOoBOM )Touke. Harpumep:

Nocr. OTCUeTh [ IpeBblieHs l'op.unc. | AGcm.oTmer.
NeIIK Bagumii | IMepenn. [[Tpom. h=a-B Pep. ji%| H,m
a B
4
[1k3 109.686
5 k3 0872 110.668
5556
JI5 1226 109.442
JI10 1830 108.838
[15 0908 109.760
[110 0435 110.433
[Tx4 0715 109.844
5398

6). BEIIOIHUTEIOCTPAHUYHBIHKOHTPOIEKypHATAHUBETMPOBAHKSY.
3anuchbnoCTPaHUYHOTOKOHTPOISI0()OPMUTEBTPUCTPOKHU:

1)Ya- B =

3).BeimonHUTHACHCTBUSA

> h=2%h¢p 2).IToncraBurs3HaueHUs

Y'a —CymMMa BCEX3aIHUXOTCUETOB;

Y B—CyMMa BCEXIIEPETHIUXOTCUYETOB;

> h—cyMMa BCeXIpPEBHIIICHU;

> hep —CyMMaBceXCpeTHUXITPEBBIILICHUH.
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7). BeraucnenusiopopMuThBOIaHKe«KypHATHUBEINPOBAHU»BCOOTBETCTBUUCBAPHAHTOM.

IIpumep BbINOJTHEHHUS PAOOTHI:

O6paboTka )KypHajia HUBEITUPOBAHUS:

1. I[TonieBbIe BBIYUCIICHUS( T.€. BEIYUCICHUS, KOTOPBIC YUAIIHECs BBITIOIHSIIOT Cpa3y Mo XOay
MPOBEACHUS JTa0OPATOPHOU paboTHI).

| crosaka hy, = 1315 — 1092 = +0223 u h, = 6098 — 5877 = +0221 ,

Pacxoxnenue 0223-0221=0002 , nonycTUMO, TOT1a:

0223 + 0221
hep = —————— = 0222(m)

Il crostaka hy = 1260 — 1115 = 40145 u h, = 6042 — 5899 = 40143,
Pacxoxnenne 0145-0143=0002 , nomycTtumo, Toraa:
0145 + 0143
he, = — = 0144(Mm)

Il crosuka hy = 1112 — 1259 = —0147 u h, = 5893 — 6042 = —0149 ,
Pacxoxnenne 0147-0149=0002 , nomyctumo,
IV crosaka hy, = 1075 — 1295 = —0220 u h, = 5855 — 6075 = —0220,

Pacxoxnenns wer, hg, = —0220
2KamepanbHast 00paboTKa (T.€. BBIYUCICHHUS, KOTOPBIC yYAIUECs BBITIOIHSIIOT JOMa HITH B
ayJTUTOPUN).

- MOCTPAHUYHBII KOHTPOJIb BBIMTOJIHAETCS OTJEIBHO HA KaXKJOW CTPaHHMIIE.
1315+6098+1112+5893+1260+6042+1075+5855=28656
1092+5877+1259+6042+1115+5899+1295+6075=28660
28656 — 28660
2

CknapiBaeM MPEBBIIECHUS TTO CTOJIONKAM:
0223+0221+0145+0143=0732
0147+0149+0220+0220=0736

0732 — 0736

2
BoruncnsieM HEBA3KY

f=h,f=0222+0144-0148-0220=-2

J0IycKaeMasi HeBsI3Ka
fron = +61, Tle 1 — YUCIIO0 CTOSAHOK
faon = 6 x4 = +12 Mm

-2<-12 — nomyckaercs

T.k HeBsI3Ka JIOITyCKaeTCsl, TO pa30packiBaeM €€ Ha BCe CTOSTHKU C OOpaTHBIM 3HAKOM, BEIYHCIISIEM
UCIPABJICHHBIEC IPEBBIIICHHUS.

Pyenpr = 0222 + 1 = 0223
hyenpz = —0148 + 1 = 0147
hycnps = +0144; hypps = —0220
TIPOBEPSIEM, ECITH YBA3aHO BCE BEPHO TO Y, Aycppg = 0
+0223-0147+0144-0220=0
Breruucisiem otMeTKH TOYeK (711 K&KIOTO YUaIeTrocs 3a/1aeTCs CBOSI HauajdbHast OTMETKA).
H; = 356,211
Torma H, = Hy + hyeppr = 356,211 + 0,223 = 356,434 (m)
H; = Hy + hyenpz = 356,434 —0,147=356,287 (m)
[Tposepxka: U3 nocneaneit Hy BeiuntaroT nepyto Hy oTmMeTku, noimkeH noxydutcs «0» (cM.
xKypHai). O6paboTka KypHayia BHIITOJTHEHA BEPHO.
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Hom | Home | Otcuetsl no peiike IIpeBplienus IIpeBbleHus IIpeBbiieHus T'opuzont AbcomoTHas oTMETKa | YCIIOBH
ep pa BBIYHCIICHHBIE cpenHue UCTIpaBJICHHbBIE HHCTPYMEHTa as
CTaH | MUKET | 3amHuii nepeaHuit MPOMEKY + - + - OTMETK
LKA OB TOYHBII1 a
! ! 1315 0223 356.211
6098 +1
2 1092 0222 +0223
5877 0221 356.434
SR - 0147 356.434
5893 +1 0147
3 1259 0148
6042 0149 356.287
S 0145 356.287
> 1115 0144 +0144
5899 0143 356.431
VolE Ll 0220 356.431
1 1295 0220 -0220
6075 0220 356.211
356.211
2 -2 0732 — 0736
T | 28000 73z 0736 _ 0366-0368 :
popepra: 2 2 356.211
=2 =-2 =-2 =0
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dopmaopMa npeacTaBjeHus pe3yabTarTa:

Odopmnennas paboTa TpPEIOCTaBISAETCS MPENONABATEI0 HA IPOBEPKY B TETPAAH, WIH IO
CpencTBaM MCIOJIb30BaHuUs 0OpazoBarenbHoro noprana MI'TY

KpuTepun OueHKH: JOTUYHOCTH MPEACTABICHHOTO MaTepHalia, PalMOHAIBHOCTh BBIOpAaHHOU
CTPYKTYpbI pabOThl, aKKypaTHOCTh. HATJISIAHOCTD, XapaKTEPUCTHKA B COOTBETCTBUH C PEKOMEHJAIUSIMHU.

- O1leHKa «OTJMYHO)» CTaBUTCSA, €CJIM 3a/IaHHE BBINOJIHEHO BEPHO M JIaHBI IMOJHBIE OTBETHI HA
BOIPOCHI.

- O1LIeHKa «XOPOII0Y» CTABUTCS, €CIIM XOJ BHITIOJHEHHS 33JJaHUSI BEPHBIA, HO ObLIa JOIMYIICHA OHA
WM JIB€ OLIMOKH, MO0 B OTBETAaX Ha BOIIPOCHI IOMYIIIEHA HETOUHOCTbD.

- O1ieHKa «yIOBJIETBOPUTENbHO» CTaBUTCSA, €CIU IMPHUBEJICHO HEIMOJHOE BBIOJIHEHUE 3aJIaHUs
(ynyieHbl Ba)KHbIE TEXHUYECKHE XapaKTepUCTHKHU), JTMOO B OTBETaX Ha BONPOCHI JOMYIIECHBI TPyObIe
OIIINOKH.

- O1leHKa «Hey/10BJIETBOPHUTEIBLHO) CTABUTCS, €CIIH 3a/IaHNEe HE BBIITOJIHEHO.
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Tema 1.8 Taxeomerpuyeckasi cbeMKaA.
JlabopaTopHoe3ansitue Ne 4.
Pa6ora ¢ Taxeomerpom. CheMKa MECTHOCTH..

Heas padorbl: HayunThcsi OCYyIIECTBIATh BBOJA JAHHBIX O CTAHLUH, BBIUUCIATH KOOPAUHATHBIC
U3MEpEeHUs

Beinosinus padory, Bel Oyaere:

ymemsy:

—VY 2.7.1 BBITIOJHATH OBEPKHU T'€0JIC3MUCCKUX MPUOOPOB

—VY 2.7.2 BBINOJHATH MOJIEBBIE T€0Ie3UIECKHE PAOOTHI

-V 2.7.3 oToOpaxarh U YUTATh T'€0IC3MYECKYI0 MH(POPMALIMIO HA IJIaHAX U KapTax;

—V 2.7.4 ocymecTBIATh KOHTPOJIb PE3YJITATOB MOJIEBBIX TOMOTPadO-re0Ie3UIECKUX padoT;

-V 2.7.5 06pabateIBaTh MOTYyYEHHBIC PE3YIBTATHI TIOJEBBIX TOMOTPadO-Te0Ie3HIECKUX padoT;

-V 2.7.6 paboTaTh B ClieLUaIN3UPOBAHHOM IIPOrPaMMHOM OOECIIEUEHNUN;

—Yo0 01.01 pacno3HaBaTe ¥ aHAIM3UPOBATH 33/a4y W/WIK MPoOIeMy B MPOGeCCHOHATTLHOM H/WIH
COIMAILHOM KOHTEKCTE; BBIIEIATH €€ COCTaBHBIC YaCTH; ONPEACIATh ATallbl PEHICHUS 3a/1a4H;
COCTaBJIATH IIAaH JACWCTBUIA; OMPEeNaTh HEOOXOUMBbIEC PECYPCHI; peaTl30BbIBATH COCTABIICHHBIN IUIaH;

—VYo0 01.02 BnageTh akTyaabHBIMU METOJIaMU pabOTHI B MPOPECCHOHATBHON M CMEXKHBIX Chepax;

-Yo 02.01 ompenensth HeEOOXOAMMBbIE HMCTOUYHUKH HHGDopMmanuu; 3GGHEKTUBHO HUCKATh
nHOpMaNHIO, HEOOXOTUMYIO JIJIsl pEIICHUS 3a/1a4H /WK TPo0IeMbl, 0POPMIISATH PE3yIbTAaThI TOUCKA;

—Yo 02.02 wucronp30BaTh COBPEMEHHOE MPOTPAaMMHOE OOECleueHue, pa3ndyHble LU(POBBIC
CpeacTBa JUIsl pelieHuss NPOPEeCCHOHANBHBIX 3a]ad; MPOSBIATh KYyIbTYypy HHGOPMalMOHHON
0€30MaCHOCTH MIPU UCTIOIb30BaHUH WH(OPMAITMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA;

—V¥0 03.02 npuMeHATh COBPEMEHHYIO HaYIHYIO TTPO(HECCHOHATTLHYIO TEPMUHOJIOTHIO;

—VYo 04.02 >¢pdexktuBHO paboTaTh B KOMaHC, 3aMMOJICHCTBOBATh C KOJUICTAMH, PYKOBOICTBOM,
KJIMEHTaMH B X0Jie MPO(eCCHOHAbHON AEATEIbHOCTH.

MarepunanbHoe obecniedeHue:

IITATUB, TAXCOMETP, 3aKPENHUTEIIbHBIA BUHT HUBEIIUPA, METOJIMYECKHUE YKa3aHUs, ONTOPHBIE TOUYKH,
CTaHLMs, PEHKa.

3aganue:

BrInoHUTE BBOJ JAHHBIX O CTAHIIMH.

Onpenenutb KOOPIAUHAIIMOHHBIE H3MEPEHUSI.

Kparkue Teopernyeckue CBeAeHUA:

IIpuBeneHue 3JIeKTPOHHOI'O TEOJ0JIUTA B padoyee MOJI0KeHUe
LlenTpupoBanue. YCTaHOBUTH IITATUB HAJl TOUYKOM, MOABECUTH OTBEC U IPOBECTH MPEIBAPUTEIBHOE
LEHTPUPOBAHHUE OTBEPCTHUS TOJIOBKH ILITATHBA.

BnaBuTh HOKKH MITaTHBA U OTPETYIUPOBATH UX BBICOTY TaK, YTOOBI TUIOCKOCTh TOJIOBKU IITATHBA
pacmosoKuiaach FOPU30OHTAIBHO.

TeononuT ¢ mojacTaBkod M3BNeYb U3 (PyTisApa, YCTAHOBUTH HA IITATUBE M 3aKPEMHUTh CTAHOBBIM
BUHTOM. [lOBTOpPUTH IIEHTpUpPOBaHHE C MOMOIIBIO OTBECA, 3aTSHYTh CTAHOBOW BUHT, yOpaTh OTBEC B
MeHaJ MITaTUBA.

OTropu3oHTHPOBATh TEOAOIUT. [loBEepHYTHh TEOJOMUT TaK, 4TOOBI OCh LUIMHAPUYECKOTO YPOBHS
PAcCIONOKIIACH MAPAIIENBHO MPSMOM, COSAMHSIONICH 1Ba KAaKUX-IUOO TOJHEMHBIX BUHTA MOJICTABKH, U
BpaIllleHUEM HX B MPOTHUBOIOJIOKHBIX HAMPABICHUSX BBIBECTH MY3BIPEK YPOBHSA Ha cepenuny. [loBepHYyTh
TeogoauT Ha 90° ¥ TpeThUM MOABEMHBIM BUHTOM BBIBECTH ITY3BIPEK YPOBHS Ha CEPE/IMHY.

[ToBepuyth TeomonuT Ha 180° OTHOCHUTEIBHO MOCIEAHETO IMOJOKEHUS W OUEHUTh CMENIECHUE
nmy3bIpbKa ypoBHs. CMelIeHue JT0JKHO ObITh He 0oJiee OTHOTO JIeTICHHS.

YCTaHOBUTh TEOMOIUT HAJ TOYKOM C TMOMONIBIO JIA3€PHOIO ILEHTpUpa. BKIIOUNTH J1a3epHbIN
ueHTpup (8.2.1) 1 OTMETUTH MOJIOKEHUE KpacHON TOYKH. IIoBEpHYTH TEOJOIUT BOKPYr BEPTUKAIBHOU
ocu Ha 180° u OIIEeHUTh CMENIEHNE KPACHON TOYKH.
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MaxkcruManabHO AOMYCTHUMBIH JAMAMETP Kpyra, KOTOPBI MOXKET OMMCHIBATH TOYKa IPU BpalleHUU
TEOJIOJINTA JIOJKEH ObITh He Oosee 0,8 MM MpU BBICOTE TEOMOJIMTA HAJ TOYKOW IEeHTpUupoBanus 1,5 M.
TouHoe ropu30HTHPOBaHKE TPOBOAUTH B PEKUME U3MEPEHUS YIIIOB HAKJIOHA BEPTUKAIBHOMN OCH.

2. Bxirouenue u BBIKIIIOUEHHE

YceranoBuTh TEOA0aUT B nostoxkeHue KJI.

OTBecTU 3pUTENIbHYIO TPYOY T€OA0IUTA OT TOPU3OHTAIBLHOTO MOJIOKEHUSI OKYJISIPOM BBEPX HA YroJl
45°. Brirrounts Teononut HaxkatueM kHonku «O». Ha nucruiee BeIcBeunBaeTcss COOOIIEHHE.

Teonomut2T53 1 Bepcus N

A) BBICBEUMBAIOTCSI TPU BapuaHTa: -NaMsITh B HOPME -MaMATh He (QopmaThpoBaHa -MaMSTh
3armoHeHa b) BBICBEUMBACTCS MHJIIEKC HEONPEICICHHOCTH (IJIaBHO O€3 PBIBKOB KAYHYTh 3PUTEIIBHYIO
TpyOy BBepx BHM3 Ha 20°) 2. BKIIIOUEHHE J1a3epHOro uenrpupa a) Menro 0) Tect B) Haxion ocu r) F2
| (JIa3) m) copoc 3. HauanpHble ycraHoBkH a) MeHio — YcraHoBku — Crannusllb- kaomka st
: " mepexioueHus pexkuma BBoja Cbhb- ynamuth 0) YcraHoBku mukera: MeHIO — YCTaHOBKH -

" [luker B) BBOn nmatel u Tekymero BpemeHu: MeHio — YcraHoBku — Jlata 1) YcCTaHOBKH
| “™  enunul u3MepeHus: Meuntoo — Koudurypauus — exuHuubl u3MepeHus a) Beibop pexuma

U3MEpEeHUsS BEePTHKAIBHBIX yrioB: MeHto — Koudurypamus — Ilapamerpsr — Ve) PerymupoBka
|, KoHTpacTHOCTU Tabno: Mento — Kondurypanuus — Koutpact — x) [logcsetka ceTku Huteil: MeHro
— Kondurypauus — [Toacserka 4. U3smepenue yrios F1

PabGora ¢ BuyTpenneit namsatblo Cozoanue ¢haiina

1. [TamsaTe— (halimT— OTKPHITH (aii

2."BeibepuTte daiin" Menwo* daiin

3. "Beibepure daiin" 1. co3garh daiis 2.0TKPBITEH (aiir

4"@aitn  OoTKpHIT OmKpbimue ¢haiina 0na  3anucu  pe3yibmamos  uzmepenus 1.
[TamsaTe— (haiim—oTKpEITH (aiin 2."Beibepurte daiin" Mento*daiin 3. "Beidepute daitn” 1. co3nats daiin
2. OTKpBITH (aiin 4."Daitn oTKpHIT"

H3mepenue yriioB Boioop uzmepenusn 20pu3onmanbHozo yeia

W3mepenusi TOpU3OHTANBHBIX YIIIOB mpoBojsArcs B pexkumax Hl uw Hr. B pexume Hr
TOPU30HTAJIBHBIA YTOJI YBEIMUYMBAETCS MPU MOBOPOTE TEOAOJIMTA MO yacoBod cTpenke. B pexume HI
TOPU30HTANBHBIN YTOJ YBEIUYUBAETCS MIPH MOBOPOTE TEOA0IHUTA MPOTUB YacoBOU cTpenku. s BeiOopa
pexnma m3mepenus Hr i H1 B pexxuMe n3MepeHust yriioB HaxkaTh KHONKY <KF1>> (KJI/TT>>). Buibop
u3MepeHusn 6epMuUKaIbHO20 y2ia

B OCHOBHOM MEHIO C MOMONIBIO KHOMOK <K_>>, <K _>> yCTaHOBUTHh Kypcop <K—>> Ha CTpOKE
KOHOUT'YPAILIN A, naxats kHONKy <<KF4>> («KBBoa>>). MEHIO @TECT—J(OHCDI/IFYPAL[I/IH

NsMm Beog

YcraHoBUTB Kypcop K—>> Ha ctpoke [IAPAMETPAI, naxats kHONKY <KF4>> (<<KBBom>>).

MEHIO*KOH®UT & EJIVH. USMEPEH. —ITAPAMETPbI 13m Beox

ITAPAMETPHI BEP. V% W3m Broa

Haxartuem kHOTOK <K_>>, <<_>> BBIOpaTh TpedyemMoe u3MepeHue:

Va = BepTukanibHblil yroia (ropuzoHt =0);

Vz-180 = 3erutHOE paccTossHue (3eHUT=0);

Vz-360 = 3eauTtHOE paccTosiHue (3eHuT=0),

V% = (yxiioH B %).

[MoarBepauTh BHIOOP HakaTHeM KHOMKH <KF4>> (<KBBom>>). BriOpaHHOe 3HaYCHHE COXpaHSIETCS
MIOCJI€ BBIKJIFOYCHHS TEOIOJIHUTA.

IIpoBenenune uzmMmepeHnu

Oobnynenue 20pu3oHmansHo20 y2na

[lepeiiTu B pexXxrM U3MEpPEHUs YTII0B U3 MEHIO HA)KaTHEM KHOIKH

KF1>» (KU3M>).

MN3MEPEHMUME YT'JIOB Hr 3nau Va 3uau JI/I1 ®ukc Yer 0

Jlst OOHYyJIeHHsI TOPU30HTAIBHOTO yTila HaXKaTh KHOMIKY <KF4>>

(K¥Yer0>»). UIBMEPEHUE YT'JIOB Hr 0” Va 3uau JI/I1 ®ukc Ycr0
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3HavYeHNE TOPU3OHTAIBHOTO yIJia Oy/1eT 0OHYJIEHO.

YCTaHOBHUTh PEXHM H3MEpeHUs YriioB. HaBecTu 3purenbHyto TpyOy Ha BH3UPHYIO IIelib A.
[IpoBectu oOHYyNEHHE TOpU30HTANBLHOTO yria. HaBectu 3purenbHyro TpyOy Ha BU3MpHYIO 1ens B. Ha
JTUCILJIEE BBICBETSTCS PE3YJIbTAThl U3MEPEHHUS.

OoOpartHasi yriiopasi 3aceuka

Brluucnenne koopAMHAT CTAaHIMK MO TPEM TOUKAM C M3BECTHBIMU KoopauHaTtamu. Hampasienwue
M3MEPEHU MO YaCOBOM CTpEJIKE.

1. Mento

2. [Tporpammbl

3. OOpaTHas 3aceuka

4. KnaBuatypa

5. BBectu koopaunatel T.Nel BBog — ”Crin”

6. BBectu koopauHatel T. Ne2,3

OO6parnast 3aceyka

X

Y

Ha

OO6parnast 3aceyka

1. ®aiin

2. KnaBuatypa

Touka 1.7. HaBectu 3putenbHyto TpyOy Ha T. Nel-BBox 8. Ha T.Ne2-eeox 9. Ne3 10.
BricBeunBaroTCsi KOOPAMHATHI CTAHIIUU

11.Ecnmn HEoOX0IMMO 3amucath “BBOA ., €clii HET “cOpoc” ObOparnas 3aceuka Xo Yo KoopauHaTsr
CTaHILIMHU, CIEIYIOIINE

OpueHTHPOBaHME TEOJA0JIUTA OTHOCUTEIBLHO HCXOHOI0 JMPEKIMOHHOI0 YIJIa

YcranoButs pexxuM uzMepenus yriaos. U3MEPEHUE YIJIOB Hr 3nau Va 3uau JI/I1 ®@ukc Yer0
JInst yCTaHOBKM JMPEKIIMOHHOTO yIja MOBOPAYMBATh TEOAOJIUT 0 MOJYYEHHS Ha JUCIUIEEe 3HAYEHUs
aupeknmonHoro yrima. Haxkare kHomky <«<KF3>» (K®ukc>>). Ha nucmiee BBICBETHTCS 3HAYCHUE
IUPEKIIMOHHOTO yria. HaBecTw 3puTenbHyl0 TpyOy Ha BHU3UPHYIO II€Nb, PACHOJIOKEHHYIO Ha
HaIpaBJIEHUH, COOTBETCTBYIOIIEM HadaJlbHOMY JAMpPEKIMOHHOMY yriy. Haxars kHomky <KF4>>
(KYcr0>»). Orcuer TOPU3OHTAIBHBIX YIJIOB OyAeT MPOBOAUTHCS OT JaHHOTO HAalpaBJICHUS.
KaauopoBxu

KanubpoBku pekoMeHIyeTcsi MPOBOIUTH IOCIE JJIUTEIBHOIO TPAaHCIOPTUPOBAHUS, A0 M IOCIE
MPOJOIKUTENBHBIX TEPUOAOB pabOThl, W TpU H3MEHEHHH Temmeparypel Oonee yem Ha 10 °C.
KonnumanmoHHy0 MOTpemHoCTh, MECTO HYJs BEPTUKAIBHOTO Kpyra, HWHIEKC JaT4MKa HaKJIOHA
onpenenstoT npu AByx nonoxeHusx Tteoxonmuta: KJI u KII. YcranoButs kypcop <«K—>> Ha
crpoke KA/IMEPOBKH, naxath KHONIKY <KF4>><<BBomx>).
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Kol THMalHoOHHYH0 HNOTPelIHOCTh, MeCcTO HV/IS  BepTHKAIbHOIO
Kpyra, HHISKC JaT9HKa HAKIOHA ONpeAellfioT NPH IBYX MOI0KeHHIX Teo-
aomuta: KJI 1 KIL

YeTaHOBHTB Kypcop «—» Ha cTpoke KATIIEPOBRII, HakaTh KHOII-
Ky «F4» («Beom»).

MEHIO
KOH®UT VPAITMA
— KAJMBPOBKH
Ham Brox

YCTaHOBHTB KYpCop «—» Ha cTpoke JIHIJEKCAHI VITIOB, HakKath
kHONKY «F4» («BBom»).

MEHIO*KAJIHBPOBKH
—HHIEKCBHI VIJIOB
HMHIOEKC 3JL.YP.

Brox

HHIEKCEI VIJIOB
Cco 3HAY.
MZ0 3HaY.

VYceranoButh Kypcop K—>> Ha crpoke MH/[EKChHI YIJIOB, naxathb

KHOTIKY <KF4>> («KBBom>»).

Ha nucnnee BbICBEYMBAIOTCS 3HA4YEHMs KOJUIMManMoHHOM mnorpemHoctd CO m mecra
BEPTHUKAIbHOIO Kpyra MZ0*, onpeneneHHbIe paHee.
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HHIEKCHI YVIJIOB
Hr 3HaY.
Va 3HAY.

Brox

HagecTn 3pHTeTBHYIO TPYOY Ha BH3HPHYIO Lelb, OJH3KYIO K TOPH-
30HTAJIPHOH ILIOCKOCTH, B IIOJI0KeHHH TeogoauTa KJI.

Uepes 3 - 4 ¢ (BpeM# YCIIOKOSHHA JaTYHKA HAKJIOHA) HaKaTh KHOIKY
«F4» («BBOI»).

HasecTH 3pHTenbHYIO TPYOY Ha Ty ’Ke BH3HPHVIO Llelb, OIH3KYIO K
TOPH30HTAIBHOM IUIOCKOCTH, B IToI0keHHe TeonoauTa KIT

Yepes 3-4 ¢ HaxkaTh KHONKY «F4» («BBomd»).

HHAEKCEHI VIJIOB
Cco 3HAY.
MZ0 3HAY.
Beox

Ha amciutee BbICBEYHBAIOTICA 3HAYeHHA KOLTHMAITHOHHOH IOTpell-
HocTH CO MecTa Hy/IS BepPTHKAIbHOTO Kpyra MZ0.

Jliig mepexosia K ONpeIesIEHNIO0 HOBBIX 3HAYEHUH Ha)XKaTh KHOIIKY

<Esc>.

HaBectu 3putenbHyto TpyOy Ha BH3UPHYIO II€Jb, OJU3KYI0 K TOPHU30HTAJIbHOH IJIOCKOCTH, B
nojioxxenun teogoiauta KJI.

UYepes 3 - 4 ¢ (BpeMs yCIIOKOEHUS JaTYMKa HAKJIOHA) HAXKATh KHOTIKY

KF4>» (KBBom>).

HaBectu 3putensHyo TpyOy Ha Ty e BU3UPHYIO LIETh, OJIH3KYIO K

FOPHU30HTAJILHOW IUIOCKOCTH, B TTOs1o)keHue Teoaonauta KII.

Yepes 3-4 ¢ HaxkaTh KHOMKY <KF4>> («KBBO1>»).

Ha nucnuiee BbICBEUMBAIOTCS 3HAUYEHUS KOJUIMMAMOHHOM morpemHoctd CO wMmecta Hyms
BEpPTUKaIbHOIO Kpyra MZ0.

Hasxxats xkHOMKy <KF4>> (<KBBOI>).

s Beixoga B pexxum KAJIMBPOBKMU naxath kHONIKY <KESC>>.
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MEHIO*KATHBEPOBKH
HHOEKCEI ¥TJIOB
— HHIEKC 2JLVP.

Broxo

HHOEEC 3T ¥P.

WVt THA.

Broxo

HapecTn 3pHTeIBHYIO TPYOY HAa BH3HPHVEO Ielb, OIH3KYIC K TOPH-
I0OHTATBHOMN INIOCKOCTH, B IMOI0EeHHH TeomoauTta KT

VYceranoButh Kypcop K—>> Ha crpoke MH/[EKCOJI. VP., naxatb

KHOTIKY <KF4>> («KBBom>).

HaBectu 3putenpbHyio TpyOy Ha BH3UPHYIO II€Nb, ONHM3KYI0 K TOPHU30HTAIBHOM IUIOCKOCTH, B
nojioxxenuu teogoiauta KJI.

UYepes 3 - 4 ¢ (BpeMs yCIOKOEHUS JaTYMKa HAKJIOHA) HAXKATh KHOTIKY

KF4>» (KBBom>).

Hagectu 3putensHyro TpyOy Ha Ty K€ BUUPHYIO IIEJTh, OJH3KYIO K

TOPU30HTANILHOM MJIOCKOCTH, B monoxeHue Teogonurta KII.

Yepes 3-4 ¢ Haxath KHOMKY <KF4>> (<KBBom1>).

Ha nucninee BricBeunBaeTcs MHIEKC qaTurka HakioHa EOQ.

Haxxats xkHONKy <<KF4>> (<KBBOI>).

Texnonornuyeckue pe:xxumbl. [IpoBepku Te010/1MTa, YCI0BHS NPOBeIeHUs IPOBEPKHU

1 Tlepen HaYaioM MOBEPKH T€OAC3UUYCCKHE MPUOOPHI M BCE HCIIOJIB3yeMbIC MPHU €€ MPOBEICHUN
TEXHUYECKHE CpEeICTBA JIOJDKHBI OBITh TIPUBEIEHBI B pabouee COCTOSIHHE B COOTBETCTBUHU C
WHCTPYKIMSMH T10 UX 3KcruryaTtanuu (M19).

2 Tlpu BBIMOTHEHUN TTOBEPKH B MIOMEIIEHUH JOKHBI BHITIOIHATHCS CICAYIOIINE TpeOOBaHUS:

- TEMIIEpaTypa OKpYXKarollero Bo3ayxa A0bkHa ObITh B mipenenax (+20+£5) °C;

- CKOPOCTh U3MEHEHUs TeMIIepaTyphl JOJKHA ObITh He Oosee 3 °C B yac;

- OTHOCUTEIbHAS BIIAXKHOCTE He Ooiiee 90%:;

- KoneOaHus HaMPsHKEHUS dJIeKTponuTanus - He 6onee 10%.

[Tpu ipoBeIcHNM TTOBEPKH BHE MTOMEIICHUS YCIIOBUS BHIUMOCTH JIOJDKHBI OBITH OJIArONPUSATHBIMH,
KojeOaHusT M300paKeHUs] - MUHUMAIbHBIMU, Ha TPHOOPHI HE NOJDKHBI MOMAAaTh MPSMbIE CONHEYHBIC
Jy9d, CKOPOCTh BETpa HE JOJDKHA MPEBBIATh 4 M/C; M3MEPEHUs JODKHBI IMPOBOIUTHCS TPU TIOTHOM
OTCYTCTBHH OCAJIKOB.

3 Ilpu npoBeaeHMM TMOBEPKH JOJDKHBI COONIOJATHCS MpaBuia pabOThl C H3MEPUTEIbHBIMU
npubopaMu, YKa3aHHbIE B OKCIUTyaTallMOHHOW JOKYMEHTAIlMH, a TakKe IMpaBWiIa IO TEXHUKE
0€301acHOCTH.
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4 TexHOJIOTMYECKYI0 MOBEPKY IMPOBOJUT CHEIHAINCT, 33 KOTOPHIM 3aKpEIJICHO IOBEpsSeMoe
cpeactBo u3mepenuii (CH) miist BeImoHEHHs TOOrpado-reo1e3n4eckux padoT.

Xoa padoTwi: BeimonHenue mabopaTopHO pabOThl O MHAWBHAYAIbHBIM TOoukaM. OdopmiieHne
pe3ynbTaToB. BeiBOA.

dopma npeacTaBJieHUs pe3yJabTarTa:

OdopmiienHas paboTa NPEAOCTABISAETCA NPENOJABATENI0 Ha MPOBEPKY B TETPaiH, WIH IO
CpelicTBaM MCIOJIb30BaHUs oOpaszoBarenbHoro nopraia MI'TY

Kputepnu oumeHKM: JIOTHYHOCTH MPEICTABICHHOTO MarepHaja, palHoOHAIbHOCTh BBIOpaHHON
CTPYKTYpbI pabOThl, aKKypaTHOCTh. HATJISITHOCTD, XapaKTEPUCTHKA B COOTBETCTBUH C PEKOMEHJALIUSMHU.

- OLleHKa «OTJIMYHO)» CTAaBUTCS, €CJIM 3aJaHU€ BHIIIOJHEHO BEPHO M [JaHbl IIOJHBIE OTBETHI Ha
BOIPOCHI.

- OLeHKa «XOpOLI0» CTaBUTCS, €CIH XO/1 BHIIIOJHEHUS 3a/1aHUsI BEPHBIH, HO ObUIA JIOMyIEeHa OHa
WM JIB€ OLIMOKY, TMOO B OTBETAaX Ha BOIIPOCHI IOMYIIIEHA HETOYHOCTb.

- OLleHKa «yI0BJIETBOPHUTEJIBHO» CTABUTCS, €CJIM INPUBEJCHO HEIOJIHOE BBIIIOJIHEHUE 3aJaHUs
(YynyieHbl Ba)KHbIE TEXHHUYECKHE XapaKTePUCTHKH), MO0 B OTBETaX Ha BOMPOCHI JOMYIICHBI TPyObIe
OIIINOKH.

- O1IeHKa «Hey/10BJIETBOPUTEIbHO) CTABUTCS, €CIIH 33/1aHNE HE BBIITOJIHEHO.
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Tema 1.8 Taxeomerpuyeckasi cbeMKa.
IIpakTnyeckoe 3ansaTHe Ne/5.
Oo0OpaboTka Taxeomerpuueckoil cbeMku. [loaroroBka nmpoexkra JJid nepeHoca B HaTypy.

Heuanb padorsi: HayunThcsi OCyLIECTBIATh BBOJ JAaHHBIX, BBIYUCIATh KOOPAUHATHBIE U3MEPEHHUS,
00pabaTbIBaTh TaXEOMETPUUYECKYIO ChbEMKY, ITOATOTABINBATEH MPOEKT I BEIHOCA B HATYPY.

Bbinosinus padory, Bel Oyaere:

ymemb:

—VY 2.7.1 BBINOTHATH MOBEPKHU T'€0JI€3UIECKUX MPHOOPOB

—VY 2.7.2 BBITIOJHATH TOJIEBBIE T€OAC3UUECKIE PaOOThHI

-V 2.7.3 oToOpaxarhk U UUTATh I'€0/1€3UUECKYI0 HHPOPMALIMIO Ha IIJIaHaX U KapTax;

-V 2.7.4 ocyniecTBiIsATh KOHTPOJIb PE3YJIBTATOB MOJIEBBIX TONOIPado-reo1e3ndeckux pador;

—V¥ 2.7.5 06pabaTeiBaTh MOIY4YEHHBIE PE3YJIbTAThI MOJEBBIX TONOrpado-reoe3ndeckux pador;

—V¥ 2.7.6 paboTath B CieLUAIN3UPOBAHHOM IIPOrPAMMHOM OOECIIEYEHUH;

—VYo 01.01 pacno3HaBaTh M aHAIU3UPOBATH 33ja4y W/WIK MpolieMy B Npo(ecCHOHAIBHOM W/WIIH
COLMAJIHOM KOHTEKCTE; BBIIENATh €€ COCTaBHbIC YaCTH; ONPEAEIATh ATallbl pPELICHUs 3a/auH;
COCTABIIATH IUIAH JICHCTBUI; ONPENENIATh HEOOXOMMBIE PECYPCHI; PEaTM30BBIBATH COCTABIICHHBIH IIIaH;

—V¥Yo0 01.02 B1ageTs akTyaabHBIMH METOJaMH PaOOTHI B TPOGECCHOHATLHONW M CMEXKHBIX cepax;

-Yo 02.01 onpeaensTh HEOOXOAWMBIE WMCTOUYHUKK HHGMOpManmu; dPPEKTHBHO HCKATh
uHpOpMalNI0, HEOOXOIUMYIO /7S peIIeHUs 3a/1a4M U/WiIn Ipo0aeMbl, 0pOPMIIATh pe3yabTaThl IOUCKA;

—Yo 02.02 wucnosnp30BaThb COBPEMEHHOE IPOrpaMMHOE oOOeclieueHue, pas3jinyHble LU(POBbIE
cpeacTtBa JUIs pemieHus MpoQEeCCHOHANBHBIX 33/a4; NPOSBIATH KYIbTYpy HH(POPMALUOHHOM
0€30I1aCHOCTH IIPU UCIIOJIb30BaHUM HH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

—VY0 03.02 npuMeHsITh COBPEMEHHYIO HayYHYIO IPO(HECCHOHATIBHYIO TEPMUHOIOTHIO;

—Yo 04.02 >¢pdextBHO paboTaTh B KOMaHJE; 3aMMOJAEHCTBOBATh C KOJJIETaMH, PYKOBOJICTBOM,
KIIMEHTaMH B X0Jie MPO(HeCCHOHATLHON JAEATEIbHOCTH.

MarepuajnbHoe o0ecnieyeHue:

[1O, kOMIIBIOTEPHI, JAHHBIE TAXEOMETPHUUECKON ChEMKHU.

3ananmue:

[lo uCXOHHBIM [@HHBIM 3alpPOEKTUPOBATH IUIOIMIAJKY I0J CTPOUTEIBCTBO M MOATOTOBUTH
MaTepuabl JUisl BBIHOCA ITPOEKTa B HATYPY.

ITopsiioK BHINOJIHEHHS:

B nmporpamme Ha TOmOIIaHE 3aMpOEKTUPOBATH, MO W3BECTHBIM KOOPJWHATAM, YTJIbl ITOBOPOTA
JEHTOYHOro (yHIaAMEHTa S5-TH ATAXKHOTO MHOTOKBAPTHPHOTO KHIJIOTO JOMa B Tpeaenax 3aJaHHOTO
yJacTka.

- IloBOpOTHBIE TOYKK JIEHTOYHOTO (PyHIAMEHTa MPOHYMEPOBAaTh U COSAMHHUTH B BHUJE JTHHEHHOTO
o0bekTa «KOHTYp 34aHUS CTPOSIIETOCS», YEPHOTO I[BETA .

- 3anpoeKTUpOBaTh Ha TOIMOIUIAHE HMCXOTHBIA MYyHKT (MECTO YCTAaHOBKH TaxeOMETpa) YCIOBHBIM
3HaKOM «CHEMOYHBIE TOUKH BPEMEHHOTO 3aKPETUICHH U TTOAMHICaTh ero « T 1».

- ¥ nynkta «T1» B cBOWCTBaX JOJDKHBI OBITH TIAHOBO-BBICOTHBIE KOOPAUHATHI.

- Co3gaTh BEAOMOCTh KOOPJHWHAT YIJIOB MOBOPOTA JIEHTOYHOTO (DyHIAMEHTa M COXPAaHHUTH €€ Ha
pabodem crolie B anke .

- Coznath ¢aiin B popmare «. TXT» ¢ KkoopaAMHATAMHU YIJIOB MOBOPOTA JIGHTOUYHOTO (DyHIaMeHTa
(Ne, X, Y) u co Bcemu onopHbiMu mmyHKTamMu (Ne, X, Y, H), onpeneneHHbIMU ¢ TOTOIUIaHA, U COXPAHUTh
ero Ha paboyem cToJie B IamkKe.

- Copmuponats B 1O kaTamor KOOpAWHAT U BBICOT ITYHKTOB IJIAHOBO-BBHICOTHOTO OOOCHOBaHUS U
COXpaHUTh €ro Ha paboyeM CTOJIC B TaIKe.

- Coxpanutb Habop MpoekToB B popmare «.OBX» Ha pabouem cTosie B mamnke.
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- CkommpoBarp ¢aiin Ha USB-Hakomurtens B manky «Jobs», s JajdpbHEHIIErO0 HUMIIOPTa B
JJIEKTPOHHBIN TaXCOMETP.

- 3aKpBITh BCE MPUIIOKEHUS U BBIKIIIOUUTH [TK.

dopma npeacTraBjeHus pe3yabTara:

Odopmnennas pabota MpegoCTaBIsSETCs MPENoJaBaTell0 Ha IPOBEPKY B TETPaaH, WIH IO
CpeJlicTBaM MCMOJIb30BaHUs oOpa3zoBarenbHoro nopraina MI'TY

Kpurepun oumeHKH: JOTHYHOCTH MPEACTAaBICHHOIO MaTepHaa, PalMOHAIBHOCTh BHIOpaHHOU
CTPYKTYpBI pabOThI, aKKypaTHOCTb. HATJIATHOCTh, XapaKTEPUCTHKA B COOTBETCTBUHU C PEKOMEH/IAIIUSIMH.

- OLleHKa «OTJMYHO)» CTaBUTCS, €CJIM 3a/laHHE BBIOJIHEHO BEPHO M JaHbI IOJIHBIE OTBETHl HA
BOIIPOCHI.

- OLIeHKa «XOPOII0» CTAaBUTCS, €CIIM XOJ BBIMOJIHEHHS 3aJaHUsl BEPHBI, HO ObLiIa JOMYyIIeHa OHa
WIN B OIIUOKH, JTMOO B OTBETaX Ha BOIPOCHI JIOMYIIEHA HETOYHOCTD.

- OnieHKa «yIOBJIETBOPUTEJIbHO» CTaBUTCSA, €CIW IPUBEICHO HEIOJHOE BBIOJIHEHUE 33JIaHUs
(ynyiueHsl Ba)KHbIE TEXHUYECKHE XapaKTEPUCTHKHU), JIUOO B OTBETaX Ha BOIPOCHI JOIYIIEHbI TpyOble
OIIMOKHU.

- O1ieHKa «Hey10BJIETBOPUTEIbHO) CTABUTCS, €CIIM 3a/1aHUE HE BBIITOJIHEHO.
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Tema 1.8 Taxeomerpuyeckasi cbeMKaA.
JlabopaTopHoe3ansitue Ne 5.
BbiHOC IpoeKTa B HATYPY

Iesan padoTbl: HayuuThcs BBIIIOIHATH BBIHOC IPOEKTA B HATYPY C UCIOJIb30BAaHUEM JIEKTPOHHOIO
TaxeoMeTpa.

Bbinosinus padory, Bel Oyaere:

ymemb:

—VY 2.7.1 BBINOTHATH MOBEPKHU T'€0JI€3UIECKUX MPHOOPOB

—VY 2.7.2 BBITIOJHATH TOJIEBBIE T€OAC3UUECKIE PaOOThHI

-V 2.7.3 oToOpaxarhk U UUTATh I'€0/1€3UUECKYI0 HHPOPMALIMIO Ha IIJIaHaX U KapTax;

-V 2.7.4 ocyniecTBiIsATh KOHTPOJIb PE3YJIbTAaTOB IOJEBBIX TONOrpado-reo1e3ndeckux pador;

—V¥ 2.7.5 06pabaTeiBaTh MOIY4YEHHBIE PE3YJIbTAThI MOJEBBIX TONOrpado-reoe3ndeckux pador;

—V¥ 2.7.6 paboTath B CieLUAIN3UPOBAHHOM IIPOrPAMMHOM OOECIIEYEHUH;

—VYo 01.01 pacno3HaBaTh ¥ aHAIM3UPOBATH 33734y W/WIK NpoOieMy B MPo(heCcCHOHAIBHOM W/WIN
COLMAJIHOM KOHTEKCTE; BBIIEIATh €€ COCTaBHbIE 4YacTH; ONpPENeNsATh JTalbl pELIeHHUs 331a4H;
COCTABIIATH IUIAH JICHCTBUI; ONPENENIATh HEOOXOMMBIE PECYPCHI; PEaTM30BBIBATH COCTABIICHHBIH IIIaH;

—V0 01.02 BmameTh aKTyaabHBIMH METOJIaMU PA0OTHI B TPOPECCHOHATHHON U CMEKHBIX cepax;

-Yo 02.01 onpeaensTh HEOOXOAMMBIE WCTOYHUKM HH(popManuu;, >SPPEKTUBHO HCKATh
uHpOpMalNI0, HEOOXOIUMYIO /7S peIIeHUs 3a/1a4M U/WiIn Ipo0aeMbl, 0pOPMIIATh pe3yabTaThl IOUCKA;

—Yo 02.02 wucnosnp30BaTh COBPEMEHHOE IPOrpaMMHOE oOOecledyeHue, pasjindHble LU(ppOBbIE
cpeacTtBa [UIs pemieHusT MpoQEeCCHOHANBHBIX 3a7ad; MPOSBIATH KYyJAbTYPY HWH(GOPMAIMOHHON
0€30I1aCHOCTH IIPU UCIIOJIb30BaHUM HH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

—VY0 03.02 npuMeHsITh COBPEMEHHYIO HayYHYIO IPO(HECCHOHATIBHYIO TEPMUHOIOTHIO;

-Yo 04.02 >¢pdextBHO paboTaTh B KOMaHJE; 3aMMOJEHCTBOBATh C KOJJIETaMH, PYKOBOJICTBOM,
KJIMEHTaMH B X0J1€ TPO(HeCCUOHATILHON e TEIIbHOCTH.

MarepunanbHoe obecniedeHue:

LITaTUB, TAXEOMETP, 3aKPENUTENbHbII BUHT HUBEIUPA, METOJUUYECKHE YKa3aHUsI, ONIOPHbIE TOUYKH,
CTaHLMs, PEHKa.

3ananne:

BBINONMHUTE BBIHOC IPOEKTA B HATYpPY.

IMopsinok BbIMOTHEHHS:

- UmnoptupoBarts nannsle ¢ USB-HakonuTesns B IPOEKT TaXEOMETpa.

- OnpenenuTh U 3aKpenuTh Ha NOJUToHe MYHKT «T1»; COXpaHUTh €ro B MPOEKTE.

- [l pa30MBOYHBIX pabOT BBIMOJIHUTH OPUEHTHPOBAHNE HHCTPYMEHTA.

- Vcnonb3ys 37IeKTPOHHBIN TaXEOMETpP, BEXY C OTpa’kaTesieM, BHIHECTH, 3aKPENUTh HA MECTHOCTH U
COXpaHUTh B MPOEKT BEPIIMHBI YIJIOB MOBOPOTA JICHTOYHOrO (hyHIAMEHTa (JIEpEeBSAHHBIMU KOJBSMHU,
3a0UTHIMU Ha TOJIOBUHY UX JUIMHBI; 1I00EISIMH; apMaTypoii; ¢ TOMOIIIbIO MapKepoB U T.1.).

- [lognucare KakJblil yroJl MOBOPOTA JICHTOYHOTO ()yHJaMEHTa B COOTBETCTBUU C HyMepaluei u3
HacrtosbHOrO [10.

- Ucnonp3ysa (QyHKIMOHAIBHBIE BO3MOXHOCTH MosieBoro IO taxeomerpa, co3aaTh JIMHUIO Hayaaa
Kpbulblia 26-27 napajiensHo JuHun 1-3 Ha pacctosHuM 3 MeTpa.

- 3aKpenuTh TOUKH JIMHUM 26-27 Ha MECTHOCTH.

- Vcnons3ys npukiiagaslie nporpamMmmsl mosiesoro [10 taxeoMerpa, onpeaeinuTb KOOPAUHATH TOUKU
28 OTHOCUTENBHO JTUHUM 26-27. [IpogonapHOE CMELIEHNE COCTABIISAET 2 M, IIONIEPEUHOE — 2 M.

- 3aKpenuTh TOYKY 28 Ha MECTHOCTH.

- BerancnuTe mII0mIa s NoayYuBIIErocsl HOBOTO yyacTka 1-26-27-3.

- HMcnonb3ys npukiagssie nporpammsl noseBoro I1O taxeomerpa, onpenenuTh BBICOTY NMPOBHCA
IpOBOJIa HAa OJUroHe Mexay cronbamu C1-C2 u C2-C3.

- CoxpaHMTb pe3ysbTaT ONpPEAEICHHUs HEOCTYITHOM TOUKH B IPOEKT IEKTPOHHOIO TaXEOMETpa.
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- DKCOPTUPOBAThH MOJIEBOM MPOEKT C U3MEPEHUSIMU U TBEPAbIMU Toukamu Ha USB-HakonuTesns B
dopmatax «. HeXML», «. DXF» u «. TXT»..

dopma npeacTaBiaeHus pe3yJabrara:

Odopmnennas paboTa TpPEIOCTaBISAETCS MPENONABATEI0 HAa IPOBEPKY B TETPAAH, WIH IO
CpelicTBaM MCIOJIb30BaHUs oOpa3zoBarenbHOro nopraina MI'TY

KpuTepun OueHKH: JOTUYHOCTH MPEACTABICHHOTO MaTepHalia, PalMOHAIBHOCTh BBIOpAaHHOU
CTPYKTYpbI pabOThl, aKKYpaTHOCTh. HAIJISIIHOCTD, XapaKTEPUCTHKA B COOTBETCTBUU C PEKOMEHJAIUSIMH.

- O1leHKa «OTJMYHO)» CTaBUTCS, €CJIIM 3a/JIaHHE BBINOJIHEHO BEPHO M JIaHBI IMOJHBIE OTBETHI HA
BOITPOCHI.

- OLIeHKa «XOPOII0Y» CTABUTCS, €CIIM XOJ BHITIOJHEHHS 33JJaHUSI BEPHBIA, HO ObLIa JOIMYIICHA OHA
WK JIB€ OLIMOKH, TMO0 B OTBETAaX Ha BOIPOCHI IOMYIIEHA HETOYHOCTb.

- O1ieHKa «yIOBJIETBOPUTENbHO» CTaBUTCSA, €CIU IPHUBEJICHO HEIMOJHOE BBIOJIHEHUE 3aJIaHUs
(ynyieHsl Ba)KHbIE TEXHUYECKHE XapaKTepUCTUKH), JTUOO B OTBETAaX Ha BOIPOCHI JOMYHICHBI IpyObie
OIIINOKHU.

- O1ieHKa «Hey/A0BJIeTBOPUTEIbHO) CTaBUTCS, €CIIU 33JaHUE HE BBIIIOJHEHO.
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Tema 1.9 Pesibed) MeCTHOCTH U ero M300pakeHune Ha MJIaHax U kKapTax. CocTaBjieHue MPOEKTa
BEPTUKAJIbHOU NJIAHMPOBKH y4ACTKA.
IIpakTuyeckoe 3anaTue Ne76.
IlocTpoenusi miiaHa B rOpu30HTAJIAX.

Llesanb padoThl: HAYINUTHCS U300pAXKATh pelbed MECTHOCTH Ha IJIaHE TOPU3OHTAIISIMH.

Beinosinus padory, Bel Oyaere:

yMeThb:

—VY 2.7.1 BBITIOJHATH OBEPKHU T'€0JIC3MUCCKUX MPUOOPOB

—VY 2.7.2 BBINOTHATH MOJIEBBIE T€0Ie3NIECKIE PAOOTHI

-V 2.7.3 oToOpakaTh ¥ YUTATh I€0IC3MUSCKYI0 HHPOPMAITUIO HA TUIAHAX U KapTax;

-V 2.7.4 ocymecTBIATh KOHTPOJIb PE3YJITATOB MOJIEBBIX TOMOTPado-reoIe3nIECKUX padboT;

-V 2.7.5 06pabateIBaTh MOTYyYEHHBIC PE3YIBTATHI TOJEBBIX TOMOTPadO-Te0Ie3HIECKUX padoT;

—¥Yo 01.01 pacno3HaBaTe ¥ aHAIM3UPOBATH 3a7ady W/WiIK NpobiaeMy B MpodhecCHOHAIBHOM W/WIH
COLIMAJIbHOM KOHTEKCTE; BBIACNIATH €€ COCTaBHBbIC YACTH; OIpPEAeATh OSTambl pPElICHUS 33]auu;
COCTABIIATH IUIAH JICHCTBUI; ONPENENIATh HEOOXOMMBIE PECYPCHI; PEaTi30BBIBATH COCTABIICHHBIH IIIaH;

—VYo0 01.02 B1ageTs akTyaJbHBIMH METOJJaMH PAOOTHI B TPO(PECCHOHATLHON M CMEXHBIX cepax;

-Yo 02.01 ompenensth HeEOOXOAMMBbIE HMCTOUYHUKH HHGDopmanuu; 3GGHEKTUBHO HUCKATh
nHOpMAaINIO, HEOOXOTUMYIO JIJIsl pEIICHUS 3a/1a4H /WK TPo0IeMbl, 0POPMIISATH Pe3yIbTaThI TOUCKA;

—¥Yo0 03.02 npuMeHsTh COBPEMEHHYIO HaydHYI0 TPO(ECCHOHATBHYIO TEPMUHOJIOTHIO;

—VYo 04.02 >¢dextuBHO paboTaTh B KOMaH/E; B3aMMOJCHCTBOBATh C KOJIETaMHU, PYKOBOICTBOM,
KIIMEHTaMH B X0J1e TPO(HeCCUOHATLHOU e TEIbHOCTH.

MarepuajbHoe obecnedeHne:
CXCMbI, IJTaKaThl, MHAUBUAYAJIbHBIC 3a1aHW .

3aganue:
1 U306pa3uth penbed MECTHOCTH Ha IUIaHE TOPU3OHTAIISMU.
2 BbINONHUTH pacyeT TOYEK.

Ilopsinok BbINOJHEHHS padOTHI:

1 ITocTpouTh UEPHOBOM IJIaH B TOPU30OHTAJISIX.

2 BBINONHUTH pacyeT TOYEK.

3 ITocTpouTh YMCTOBOM IJIaH B TOPU3OHTANIAX B MacuTale.

Cnoco0bl nocTpoeHUsI TOPU30HTAIEH 110 OTMETKAM TOYeK.

JUia mpoBeneHUsT TOPU3OHTAJIEH HA IJIaHE HY)KHO HAHECTH XapaKTEpHbIE TOYKH, CHATHIE Ha
MECTHOCTH, M BBIIIHCATh MX BBICOTHI. 1€ TOYKH, MEXKIY KOTOPHIMH 3€MHasi MOBEPXHOCTh HE HMEET
IIEPEJIOMOB, T. €. HMMEET IOCTOSIHHBIA YKJIOH, COEIMHUTh JuHUAMHU. Jlamee Ha Kaxaod JMHUHU
MHTEPIIOIUPOBAHUEM HAXOJAT TOUYKH IEPECeUeHUs] €€ TOPU3OHTAISIMU U OTMEYaloT BBICOTHI ATHX
TOPU30HTAJIEH.

CoenMHMB 3aTeM IUIAaBHBIMM KPUBBIMH JIMHUSIMH TOYKH C OJMHAKOBBIMHU BBICOTAMH, IOJIY4arOT
n3zo0pakeHue penbeda MECTHOCTH Ha IutaHe. TakuM oOpa3oM, 3ajaya MOCTPOEHHs] TOPU3OHTANEH Ha
IJIaHE B OCHOBHOM CBOJIMTCA K YMEHHUIO HaXOJUTh MPOEKIMHN TOUYEK NepecedeHrs TOPU3OHTAIAMHU JTMHHM,
OTMETKH KOHIIOB KOTOPBIX H3BECTHBI, NPH O3TOM BBICOTa CEUYEHHUs peibeda JOKHA OBITh YyXKe
YCTaHOBJIEHA. OTa 3aJada Ha3blBACTCd MHTEPIOJUPOBAHUEM TOPH3OHTANEH, T.€. HAXO0XKICHUEM
IIPOMEXYTOUHBIX 3HAYEHMM BBICOT TOPU3OHTAJIEH IO OTMETKAaM ToueK. MHTepnoampoBaHHE MOXKHO
MIPOU3BOIUTh AHATUTUYECKUM WU IPaQUIECKUM CIIOCOOOM.
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Ananmutuyecknii crmoco6. ITo m3BecTHBIM BbIcOTaM Touek A m B um paccrosHuio d Mexay HUMH
(pucyHok 13) HeoOXomuMoO HailTH BenuuMHBI paccTosHui dim dz or Toukn A 1o Touek Mou NoC
ormetkamMu Hy n HN, paBHBIMU OTMETKaM rOpU30HTAJIEH.

s’

Hgl| | H

Yr

Pucynok 13 — AHanuTH9eCcKHid CIOCO0 HHTEPIIOIMPOBAHHS

W3 nopobus tpeyronsuukoB ABBo, AMMo n ANNo Haxoaum:

d1 =dhyi/ h; d2=dh2/ h,

rae h=Hg — Ha; h1 = Hu — Ha; h2 = Hy — Ha.

Ha mnane orkiagpiBatoT otpe3ku di u dz 1 momydatoT Touku Mo 1 No, Y KOTOPBIX MOZIIMHUCHIBAIOT
ux oTMeTKHu. CiieyeT OTMETUTD, YTO MHTEPIIOIUPOBAHUE FOPU3OHTANIEH MPOBOIAT TOJIBKO IO JUHUAM C
paBHOMepHBIM ckaToM. Ha pucynke 13 mokaszan cirydail HenmpaBHUIBHON WHTEPIOJSIMNA MEXAY TOUKaMHU
A u C c HepaBHOMEPHBIM CKAaTOM MecTHOCTH. Kak BHIHO W3 pHUCYHKa, BMECTO JAECHCTBUTEIBHOTO
TIOJIOKEHNs ToYkH B 6yer moydeHa Touka B' n cooTseTcTBeHHO BMecTo Hp OyzeT monydeHa HeBepHas
BbicoTa Hp.

I'paduueckuit  cnoco6. VIHTepnomupoBaHue HTHUM CHOCOOOM  BBINOJHSIOT C  [TOMOIIBIO
MWIIMMETPOBOM WK Mpo3padyHoil 6ymaru. [Ipy Hanuuuu MUJUTMMETPOBOM OyMaru ee MpHUKJIaIbIBalOT K
nuHuK maHa AB. Ilo otmerkam koH1I0B AB ctposr npoduins 3toi muauu. [Ipoexktupys 3areM Ha JIMHUIO
IUIaHA TOYKHM MEepeceueHus] JUHUM NpoQuis C JMHUSIMH MUJUIMMETPOBOM OyMaru, HpPUHATBIMH 3a
CEKYIIME IUIOCKOCTH, NOJIy4at0T UCKOMbIE TOUKU M 1 N.

ITpu Hanuuum npo3payHoil Oymaru (BOCKOBKH, KajJbKH), Ha HEll NpeABapUTENbHO HAHOCAT Pl
PaBHOOTCTOAIMX JAPYyr OT Jpyra NapauledbHBIX JHHHUM, KOTOPBIM MPUIAIOT OTMETKH CEKYIIMX
iockocTeil. BOCKOBKY Hakia/ibIBalOT Ha IUIAH TaK, YTOObI KOHEYHbIE TOYKHM JMHUU IUIAHA 3aHSUIU
MI0JIO)KEHHE, COOTBETCTBYIOIIEE MX OTMETKaM MEXIy JIMHUSMHU BOCKOBKM. [lanee TOUKHM mepecedeHus
JIMHUY TUIaHA C JIMHUSMH BOCKOBKH MEPEKaIbIBAIOT Ha MJIaH. DTO U OyIyT HCKOMbIE TOYKHU Ha IJIaHe.

IIpumep BbINOJIHEHHS PadOTHI:

ITocne HUBenMpoBaHMs y4acTKa 36MHON TOBEPXHOCTH IO KBajpaTam co cTopoHoi 10 M
BBIUHCIICHBl OTMETKH KBaIPaTOB.

59



Ly

s Yag e B a) 2710 -
758 88 2573 25728
-~ s
s o | o
e P e
5855 25835 25880
18 -
/ 5 7
a7 250 4 257719
25818 25771

)

[ 5N

Ha penbede 3Toro yuactka 3¢MHOIH MOBEPXHOCTH HEOOX0AUMO N300pa3UTh TOPU30HTAIIH.
CHauaya BeIOMpAeTCs BBICOTA CEYCHUS TUTaHA B TOPU3OHTAIAX 110 XapaKTepy MECTHOCTH (Hampumep

h=0,5 m).
JIyist TOro, 4TOOBI HE JOIYCTUTH OIKUOOK MPU MOCTPOEHHUH [IAHA B TOPU3OHTAIIAX HEOOXO MO
CHAyaja BHIOJHUTL YEPHOBOE MOCTPOEHHUE UIAHA B TOPU30HTAIIAX, Ha KOTOPOM IIPOM3BOJIBHO HAMETHTH

Ha CTOpOHE KBaIPAaTOB TOUKH, U€PE3 KOTOPHIC MPOMIYT TOPU3OHTAIH C UX HyMEpaIUe.
Tak kak h= 0,5 M, TO OTMETKH FOpPH30HTAlICH TOKHBI OBITH KpaTHBI 0,5 M, T0 ecTh 0,5; 0,0;.. ...

[Tpumep cToponsr 1-2
Ha mikane BbICOT BBIOMpaeM pacCTOSIHUE MEXIY TOUYKaMH | 1 2, Te OTMETKH TOYEK, KOTOpbIE

NPUHAJUICKAT TOPU3OHTAISIM C BbicoToM ceueHust h=0,5 M(BbIIeIeHBI KBAIPATOM).
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[To mpumMepy Ha pUCyHKE Ha Ka)KJOi CTOpPOHE KBaJIpaTOB HEOOXOAMMO OTMETUThH TOUKH, KPAaTHBIE
h=0,5 M ¢ y4éToM OTMETOK.
BbINOMHUTE 4YEPHOBOE OCTPOEHUE IJIaHA B TOPU3OHTANISAX, HA KOTOPOM OTMEYEHbI TOUKU;
HYMEpYEM U MOJANUCHIBAEM KapaHallloM UX OTMETKH.
Crpoum kBazpatsl co croponoit Z=10 m B macmtabe M 1:200. CTopoHa KBajpara Ha IUIaHEe paBHA
10M :2M=5 cm
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Ha yepHOBOM 11aHEe B Kpy’>KOUKaxX MOANKUCAHBI TOUKH KBAJAPATOB, a KPACHBIM I[BETOM
MIPOHYMEPOBAHbI HICKOMBIE TOUKH TOPU30HTAJICH.

Teneps HEOOXOIMMO HANUTHU TOJIOKEHUE KAXKIOW TOYKH TOPU3OHTAJIEH, TO €CTh paccuuTaTh Bce 14
TOYEK.

Pacuyér Touek

BBIOMTHUTE pacd€T TOUEK — 3TO 3HAYMT OMPE/ICIIUTh PACCTOSTHUE OT HCKOMOM TOYKH J0 JIFOO0H
TOYKH CTOPOHBI KBaJipaTa, Ha KOTOPOU 3Ta HCKOMAasi TOYKa PacroyiokeHa. TOYKHU pacCUUTHIBAIOTCS
COTrJIaCHO MX HOMEpaMm Mo puc.4 B CIEIYIOIIEM MOPSJIKE:

Cropona 1-2 (ot Touku 1)

m.1 —Hi1=258,50m

m.2 —Hz=258,00m

m.3 —Hz=257,50m

m.1 (258,88 - 257,30)  10m
(258,88 — 258,50)  Xim

X, = (258,88 —258,50)
(258,88 —-257,30)
[TepeBogum B M 2,41:2 = 1,21 (cm)

-10=2,41(m)

m.2 (258,88 - 257,30)  10m
(258,88 — 257,00)  Xom

X, = (258,88 —-258,00)
(258,88 —257,30)
[TepeBogum B M 5,57:2 = 2,78 (cm)

.10 =5,57()

m.3 (258,88 - 257,30)  10m
(258,88 — 257,50)  Xam

Xa = (258,88—257,50)
(258,88 —-257,30)
[TepeBogum B M 8,73:2 = 4,37 (cMm)

-10=28,73(m)

Cropona 2 — 5 (0T TOUKH 5)
m. 4 —Hs= 258,00 m
m.5—Hs=257,50 m
JIJIs OCTaTBbHBIX TOYEK 3aITMChIBACTCS CPa3y BBIYHMCICHUS X; 03 COCTABICHHS ITPOITOPIIH.
_ (25835-258,00) 10 =333(x)
(258,35—257,30)
[TepeBogum B M 3,33:2 = 1,67 (cMm)

Xe = (258,35—257,50)
(258,35—257,30)
[TepeBogum B M 8,1:2 = 4,05 (cm)

-10=81(m)

Cropona 3 — 6 (ot Touku 3)
m. 6 — Hs= 257,00 m
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Xe = (257,28—257,00)
(257,28 -256,80)
[TepeBogum B M 5,83:2 =291 (cm)

.10 =5,83(x)

Cropona 4 — 5 (ot Touku 4)

m. [ —H7=258,50 m

X = (25856 —258,50)
(258,56 — 258,35)

[TepeBogum B M 2,86:2 = 1,43 (cm)

10 = 2,86()

Cropona 5 — 6 (0T TOUKH 5)
m. 8 — Hg= 258,00 m

m. 9 —Ho= 257,50 m

m. 10 — H10= 257,00 m

Xg = (25835—-258,00)
(25835—-256,80)
[lepeBogum B M 2,26:2 = 1,13 (cm)

10 = 2,26()

Xo = (258,35—-257,50)
(258,35—256,80)
[TepeBoaum B M 5,48:2 = 2,74 (cm)

.10 = 5,48( )

_ (25835-257,00)
(258,35—256,80)
[TepeBogum B M 8,71:2 = 4,35 (cm)

10 :10=28,71(m)

Cropona 6 — 9 (ot Touku 9)
m. 11 —H11=257,50 m
m. 12 — H12=257,00 m

_(257,71-257,50)
(257,71-256,80)
[lepeBogum B M 2,31:2 = 1,16 (cm)

11 :10=2,31(m)

= (257,71—-257,00)
(257,71—-256,80)
[TepeBogum B M 7,80:2 = 3,9 (cm)

.10 = 7,80(x)

Cropona 7 — 8 (ot Touku 7)
m. 13 — Hi3= 258,50 m
_(259,00-25850)

(259,00-25818)
[TepeBogum B M 6,10:2 = 3,05 (cm)

13 -:10=6,10(m)

Cropona 8 — 9 (ot Touku &)
m. 14 — H14= 258,00 m
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_(25818-25800)
(25818—-257,71)
[TepeBogum B M 3,83:2 = 1,91 (cm)

.10 =3,83()

14

[TpuMeuanue: pacuéT HCKOMOU TOYKH 11€7€CO00pa3HO BBIMOIHATH TOH TOYKH KBaapara, y KOTOPOu
OTMETKA OOJIBIIIE.

IToce okoHYaHHS pacyéTa TOYEK HAHOCHM HMX Ha IUIaH C YYETOM IOJIYYEHHBIX Pe3yIbTaTOB
paCCTOﬂHHﬁ. COGI[I/IHSIGM TOYKU C OAMHAKOBBIMU OTMECTKaAMU I1JIaBHBIMHA KpaCHBIMI/I JIMHHUSMHA U B
pas3pbIBax TOPU30HTAJICH MOIIMCHIBAEM HX OTMETKH.
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®opma nmpeacTaBieHus pe3yJbTarTa:
[MpemocTaBUTh BBIMOJIHEHHOE 33JaHUE B KOHCIICKTE.

KpuTepun OuEHKH: JIOTUIHOCTh MPEJICTABICHHOTO MaTrepHalia, PAaMOHAIBHOCTh BBEIOpAaHHOU
CTPYKTYpHI pabOThl, aKKYpaTHOCTh. HATJISITHOCTh, XapaKTEPUCTHKA B COOTBETCTBUU C PEKOMEHJAITHSIMH.

- «OTIUYHOY» - TEOPETUUYECKOE COJEp)KaHHE Kypca OCBOEHO MOJIHOCTBHIO, 0€3 MpoOesioB, yMEHUs
c(hOpMHUPOBAHEI, BHITIOIHEHA CXEMa, OTpaXKarolas Bce TPeOOBaHUS.

- «Xopo1110» - TEOpETHUECKOEe COAepKaHUE Kypca OCBOEHO MOJIHOCThIO, O3 Mpo0eoB, HEKOTOPbIE
yMeHusl cpopMHUPOBAHBI HEJJOCTATOYHO, COCTABIIEHHAS CXeMa COJIEPKUT HETOYHOCTH.

- «Y 1I0BJIETBOPUTENILHO» - TEOPETUUYECKOE CO/AEPKaHHE Kypca OCBOEHO YAaCTUYHO, HO MPOOETbl He
HOCST CYIIECTBEHHOTO XapakTepa, HEOOXOAMMBIE yMEHHsS pabOThl C OCBOCHHBIM MaTEpHalioM B
OCHOBHOM C()OPMHUPOBAHBI, BHITIOJTHEHHAS] CTPYKTYPBI COJICPIKUT HETOTHOCTH.

- «HeynoBneTBOpUTETFHO» - TEOPETUYECKOE COJNepiKaHWe Kypca HE OCBOEHO, HEOOXOIMMbIe
yMeHUs He C(hOPMUPOBAHBI, BEITTOJIHEHHOE 3a/IaHUE COJEPKAT IPyObIe OITUOKH.
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Tema 1.9 Pesibe() MeCTHOCTH U €ro M300pakeHne Ha MJIaHaX U KapTax. CocTaBjieHHe NMPOEKTa
BE€PTHKAJIbHOM NJIAHNPOBKH Y4aCTKAa
IIpakTuyeckoe 3ansaTue Ne77.
BeprukaabHasi npuBsi3Ka 31aHHUs N0 IUVIAHY B TOPU30HTAJSAX

Lenb padoThl: HAYYUTHCS BBITOIHITH BEPTUKAIBHYIO IPUBSA3KY 3/1aHUs 110 IIJIaHY B TOPU3OHTAIIAX.

Beinosinus padory, Bel Oyaere:

yMeThb:

—VY 2.7.1 BBITIOJHATH OBEPKHU T'€0JIC3MUCCKUX MPUOOPOB

—VY 2.7.2 BBINOTHATH MOJIEBBIE T€0Ie3NIECKIE PAOOTHI

-V 2.7.3 oToOpaxkaTh ¥ YUTATh I€OIC3MUECKYI0 HHPOPMAIUIO HA TJIaHAX U KapTax;

-V 2.7.4 ocymecTBIATh KOHTPOJIb PE3YJITATOB MOJIEBBIX TOMOTPado-reoIe3nIECKUX padboT;

-V 2.7.5 06pabateIBaTh MOTYyYEHHBIC PE3YIBTATHI TOJEBBIX TOMOTPadO-Te0Ie3HIECKUX padoT;

—¥Yo 01.01 pacno3HaBaTe ¥ aHAIM3UPOBATH 33734y W/WIK MpolieMy B Mpo(hecCHOHAILHOM W/WIN
COLIMAJIbHOM KOHTEKCTE; BBIACNIATH €€ COCTaBHBbIC YACTH; OIpPEAeATh OSTambl pPElICHUS 33]auu;
COCTABIIATH IUIAH JICHCTBUI; ONPENENIATh HEOOXOMMBIE PECYPCHI; PEaTi30BBIBATH COCTABIICHHBIH IIIaH;

—¥Yo0 01.02 B1ageTs akTyaabHBIMH METOJJaMH PAOOTHI B TPOECCHOHATBLHON B CMEXHBIX cepax;

-Yo 02.01 ompenensth HeEOOXOAMMBbIE HMCTOUYHUKH HHGDopmanuu; 3GGHEKTUBHO HUCKATh
nHOpMAaINIO, HEOOXOTUMYIO JIJIsl pEIICHUS 3a/1a4H /WK TPo0IeMbl, 0POPMIISATH Pe3yIbTaThI TOUCKA;

—V0 03.02 npuMeHSATh COBPEMEHHYIO HaYIHYIO TTPO(HECCHOHATLHYIO TEPMUHOJIOTHIO;

—VYo 04.02 >¢dextuBHO paboTaTh B KOMAaH/IE; B3aMMOJICHCTBOBATh C KOJUIETaMHU, PYKOBOJICTBOM,
KIIMEHTaMH B X0J1e TPO(HeCCUOHATLHOU e TEIbHOCTH.

MarepunanbHoe obecrnieyeHue:

CXEMBI, MJIAKaThI, TUTAHBI B TOPU30HTAISIX.

3aganue:
| BeINOIHUTE BEPTUKAIBHYIO IPUBS3KY 3/1aHUS 110 IIJIaHY B TOPU3OHTAIAX.

IMopsinok BbINOJTHEHHS PA0OTHI:

1 OmnpeneneHue YepHBIX OTMETOK YTJIOB 3/1aHHUS.
2 OnpeneneHue MPOSKTHOM OTMETKH.

3 Omnpenenennie paboyrx OTMETOK C KOHTPOJIEM.

Hcxoaublie JaHHbIE:

— TomorpauIECKUi TIaH ¢ KOHTYPOM 37aHUs BBIAACTCS MPEToaBaTeseM,

— yCIIOBHAas OTMETKA YpOBHs 3emiid paBHa -0,50 m.

OCHOBHBIMH  3a/lauaMHd  BEPTUKAJIBLHON TPUBA3KH TPOSKTHPYEMBIX 3JaHUN  SBIISIOTCS
obecrieueHre OTBOJa TTOBEPXHOCTHBIX BOJA OT ()YHIAaMEHTOB M OIpe/ieJeHHe a0COMIOTHON OTMETKU
YpPOBHS YHCTOTO Toyia TiepBoro AdTaxka. OHM pemialoTcs CHavajlla Ha TEeHEepadbHOM CcxeMme
BEPTUKAJIBHOW IJIAHUPOBKUA BCEHMl 3acTpamBaeMoOW TEPPUTOPUH, a 3aTe€M IO IUJIaHy OpraHu3aluu
penbeda OTAETBHBIX YIacTKOB. [Ipyu 3TOM JHOKHBI YIUTHIBATHCS YA00CTBa AKCIUTyaTalluu 3AaHUN U
COOPYKEHHI, YKOJIOTHUECKUE, THIPOTeOI0TrHIeCKHe, ICTeTUYECKre U Apyrue dakrtopsl. Kpome Toro,
JOJDKHBI COOJIFOTaThCSl YCIIOBHSI, TIPH KOTOPBIX MOBEPXHOCTHBIA CTOK C OKPYXKAIOIIEH TEPPUTOPUHU
nomaian Obl Ha YAUIIEI U MPOE3/IbI, BRIMOIHSIONINE POIb BOAOCOOPHBIX M BOJOOTBOJHBIX CeTel (MM
B KOJUJICKTOPHI JJMBHEBOW KaHAJIM3AIMN) C B3aHMHO yBSI3aHHBIMU YKJIOHAMH B TIpejeniax ot 5 1o 60
MIPOMUILIIE, @ B TOPOJICKOU U MepeceueHHO MecTHOCTH A0 80 mpomuIie.

OTMETKH MPOEKTUPYEMBIX 3AaHUNA U COOPYKEHUW MPUHUMAIOT BbIIIE OTMETOK ILIOMIAIO0K U
MPOE3JI0B, MPHUMBIKAIOMMM K HUM. Kak mpaBwio, mpu pacdere aOCONIOTHONH OTMETKH YPOBHS
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YUCTOIO MOJIa IEPBOTO 3TAKA YCIOBHYIO OTMETKY YPOBHS 3€MJIM, YKa3aHHYIO CO 3HAaKOM "MUHYyC'" Ha
yepTexkax (acaroB U pa3pese 3JaHus, TPUOABIAIOT K INIAHUPOBOYHON OTMETKE 3€MIIH.

B yueOHOM mpoekTe MomycKaeTcsl MpUBSA3aTh 3/1aHUE K CYIIECTBYIOIIEMY peibe]y O3eIeHEHHBIX
TEPPUTOPUH, T.€. BBIYUCIUTD YEPHbIE OTMETKU MO yriam 3aaHus. [InaHupoBouHy0 OTMETKY (KpacHYyo)
clieyeT MpUHUMATh 10 CaMOM BBICOKOM OoTMeTke BXoaa. Ha Bcex yriax 3aaHui Ha IeHIUIaHE JOJKHBI
OBITh YKa3aHbl Ha BBIHOCHBIX ITOJIOUYKAaX BBEPXY KpacHbIC, BHH3Y YepHbIE OTMETKU. B 1ieHTpe 371aHus B
NPSIMOYTOJIBHUKE ~ yKa3bIBalOT  aOCONIOTHYIO  OTMETKY, COOTBeTCTByoIyto 3HaueHuto 0,000
OTHOCHTEJIBHBIX OTMETOK (pHc. 14).
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Pucynok 14.Tlpumep BBINOJHEHHUS BEPTUKAJIBHOH W TOPU3OHTAIBHON MPHBSI30K B y4eOHOM
npakTudeckoi padore: | - npoexmupyemoe 30anue; 1l - cywecmsyrowee 30anue; | - nanpasienue cmoka
nosepxnocmuwix 600, A, b, 1, 10 - o6o3nauenus oceti

Pabomy evinonnsaiom e cnedyroweii nocredosamenbHOCMU:
BeprukanbHas npuBs3Ka 31aHUS.

1) OmnpeneneHne YepHbIX OTMETOK 1o (opmye”
m
H,=H,,+—=Xh
d
2) Omnpenenenye NpoeKTHOM OTMETKHU 1o (popmyre

_ (Hay + Hpy + Hey + Hpy)

0 4
3) Ompenenenue pabounx OTMETOK 1o hopmyre”
d = HO - HCD

Konrpons: Y a+ =~ Y a—

1) OmnpenenstoT ¢akTHUYECKUE OTMETKH 3€MJIM Ha Yriax 3/JaHds 10 TOPHU30HTAJIAM,
M300paX€HHBIM Ha TONOrpa(UUecKOM IUIaHe, U 3alHChIBAIOT HA cXeMy (pHc.4).

2) K ¢aktuueckum ormerkam mpubasisiior 0,20-0,30 M u mony4yaroT HTPOEKTHBIE OTMETKH
3eMJIH JUTSL KXKIOTO YIiia 34aHus (IIPOSKTHYIO OTMETKY MPUHSATO 3alTUChIBAaTh HaJl pakTrueckoit). Ha
puc.3 k (axkruyeckoit ormerke yria /B paBnoit 193,20 npubasneno 0,20 M u monyueHa MpoeKTHast
orMmeTka 193,40.

3) o ¢akTUUeCKUM OTMETKaM 3€MJTU ONPEACISIOT CYIIECTBYIOIIUE YKIOHBI BIOJIb OCHOBHBIX

OCeH 3/1aHUs |, €CJIM OHU HAaXOMATCs B Mpeeiax peKOMeHIyeMbIX (5-60 mpomuiuie), MpUHUMAIOT HX
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3a MpoekTHhle. Ha cxeMy YKJIOHBI 3alKChIBal0 B MPOMUILIE, HANpaBJICHUWE YKJIOHA IOKA3bIBAECT
CTpeJIKa.

Hanpumep, no 1aHHbIM pUC.3 MOJYYEHBI CICTYIONINE YKIOHBI:

i ={192.55 - 193,20}/36 =-0,018,

i, =f192,15 - 192,35)/12 = -0,033,

£ ={192,85 - 192,15}/ 36 = 0,019,

i, =(193.20 —152.85%/12 = 0,029,

B cinyuae HEMOMYCTUMBIX CYHIECTBYIOIIUX YKIOHOB Ha3HAYAIOT OJIM3KHUE TI0 BEJIMYMHE U3 MPEICIHHO
AOIIYCTHUMBIX, a HAIIPaBJICHUEC YKIIOHOB 3aal0T TakK, IITO6I>I O66C1’ICLII/ITI> CTOK BOJHbI.

193,40 * 18(:,) 192,75
193, ®/ /® (Y25 5

Pucynok 4. BricoTHast mpuBs3Ka IPOEKTUPYEMOTO 3/1aHUS K MECTHOCTH

4) BBIYHCIAIOT MPOEKTHBIE OTMETKU YIJIOB 3[IaHUS, MCIOJB3Yys HAYAIbHYIO MPOEKTHYIO OTMETKY
(yrna /B) u mpoeKTHBIE YKIOHBI (TI0 KOHTYPY 3/1aHUs C KOHTPOIIEM)

H,..=H, +id (8

B namewm npumepe

H.p =193.40+(-0.018-36)=192754,

H., =192.75 +{-0.033-12)=192.352,

., =192.35 + {-0.619-36) =193.03 5,

H.5 =193,03 + (0,020 - 121 =153 40 (KOHTPOITB).

5) Boluncnstor paboune OTMETKHM Ha yrjax 37aHMs Kak pa3HOCTh MEXAY COOTBETCTBYIOIIMMH
MPOEKTHON M (akTUdeckod oTMeTkoW. Paboume oTMeTku AOKHBI ObiITh He MeHee +0,20 M, B
IMPOTHUBHOM CJIy4dac HGO6XOI[I/IMO BBITIOJIHATE KOPPEKTUPOBKY IMPOCKTHBIX YKIIOHOB U OTMCTOK.

B paccmarpuBaeMoM mpuMepe STOMY YCIOBHIO HE COOTBETCTBYET pabodasi OTMETKa B TOYKE
nepeceveHus ocen 1A4:

B, =193,03-192.85 = =018,

JI1s1 KOpPEKTUPOBKU U3MEHHUM YKIIOH = npuHsB ero pasHbIM 0,020. Torna
H,, =192.35 +{-0020-36)=193.07x
U YCJIOBHE BBINOJHAETCS, TaK Kak pabouasi OTMEeTKa
A, =193.07 - 192.85=+022u
MIPEBBIIIAET MUHUMAJIBHO JOMYCTUMYHO BesnunHy — 0,20 M.
B pesynbrate ncnpaBiaeHust OTMETKU /4 U3MEHNIICS YKIIOH:
i, =(193.40 - 19307 1/12 =+0028,
6) OnpenenstoT abCONIOTHYIO OTMETKY YPOBHS UHUCTOI'O 110J1a IEPBOTO 3TaXa.
W3 ueprexeil dacanoB U pa3pe3oB MPOSKTUPYEMOTO 3[aHHs BBHIOMPAIOT YCIOBHYIO OTMETKY
3€MJIM, CO 3HAaKOM '"MHUHYC" OTHOCHUTEIIBHO YpPOBHS 4YHCTOro mojia mnpuHaTyro 3a +0,00 M, u
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npuOaBIsAOT K MaKCHUMAaJbHOM IUIAaHUPOBOYHOM OTMeTKe 3emiu. [Ipenmonokum, 4To yCIOBHas
OTMETKa YpOBHs yucToro mnosa pasHa —0,50 M. Toraa abcontoTHast OTMETKA YPOBHS YHCTOTO IMOJIA
H-=19340+ 050 =193.50
DTy OTMETKY 3alKChIBAIOT HA IJIaHE OPraHU3aliy pelibeda BHYTPU IPOSKTUPYEMOTO 3aHHUS.

(I)opMa NnpeacraBjJacHusd pedyjbTara:
HpeI[OCTaBI/ITb BBITIOJTHEHHOC 3a/JaHHUEC B KOHCIICKTC.

Kpurtepnun omeHkM: JIOTMYHOCTh MPEICTABICHHOIO MaTepHaja, palMOHAJIbHOCTh BbIOPAHHON
CTPYKTYpBI paboTbI, aKKYpaTHOCTb. HATJIAJHOCTh, XapPaKTEPUCTHKA B COOTBETCTBUH C PEKOMEHIAIMSIMH.

- «OTIMYHO» - TEOPETUYECKOEe COJEpPKAHUE Kypca OCBOEHO IIOJIHOCTBIO, 0e3 IpoOesoB, yMEHUs
c(OpMHUPOBAHBI, BHIIOJIHEHA CXeMa, OTPaXKaroIasi Bce TpeOOBaHUSI.

- «XOpoI1I0» - TEOPETUUECKOE COJEPKAHNE Kypca OCBOCHO MOJHOCTBIO, 0€3 MpoOeIoB, HEKOTOPbIE
yMeHus cOpPMUPOBAHBI HEJTOCTATOYHO, COCTABIICHHAS CXEMa COAEPKUT HETOUHOCTH.

- «Y 1OBJIETBOPUTEIBHO» - TEOPETHUUECKOE COAEPIKAHUE Kypca OCBOCHO YAaCTHYHO, HO MPOOeIbl He
HOCST CYIIECTBEHHOI'O XapakTepa, HEOOXOAMMbIE yMEHHs pabOThl C OCBOEHHBIM MaTepHalloM B

OCHOBHOM C(bOpMI/IpOBaHBI, BBIIIOJIHCHHASA CTPYKTYPbI COACPKUT HETOUHOCTHU.
-((Hey[[OBJIeTBOpI/ITCJII)HO» - TCEOPCTHYECKOC COACPIKAHHUE KypCa HCE OCBOCHO, H€O6XOI[I/IMI>IG

YMCHUS HE C(i)OpMI/IpOBaHLI, BBIIIOJIHCHHOC 3aaHUC COACPIKAT FPY6BI€ OIIINOKH.

67



Tema 1.9 Pesibe() MeCTHOCTH U €ro M300pakeHne Ha MJIaHaX U KapTax. CocTaBjieHHe NMPOEKTa
BEPTHUKAJIbHOM VIAHUPOBKH Y4aCTKa
IpakTnyeckoe 3ansitue Ne78.
Kaprorpamma nepemeneHust 3eMJISIHBIX Macc

Leab padoThl: HAYUYUTHCS COCTABIIATH IPOEKT BEPTUKAIBHOM MJIAHUPOBKH y4acTKa.

Beinosinus padory, Bel Oyaere:

yMeThb:

—VY 2.7.1 BBITIOJHATH OBEPKHU T'€0JIC3MUCCKUX MPUOOPOB

—VY 2.7.2 BBINOJHATH NOJIEBBIE I'€0E3NUECKUE PAOOTHI

-V 2.7.3 oToOpakaTh ¥ YUTATh I€0IC3MUECKYI0 HHPOPMAITUIO HA TUIAHAX U KapTax;

-V 2.7.4 ocymecTBIATh KOHTPOJIb PE3YJITATOB MOJIEBBIX TOMOTPado-reoIe3nIECKUX padboT;

-V 2.7.5 06pabateIBaTh MOTYyYEHHBIC PE3YIBTATHI TOJEBBIX TOMOTPadO-Te0Ie3HIECKUX padoT;

—¥Yo 01.01 pacno3HaBaTe ¥ aHAIM3UPOBATH 33734y W/WIK MpolieMy B Mpo(hecCHOHAILHOM W/WIN
COLIMAJIbHOM KOHTEKCTE; BBIACNIATH €€ COCTaBHBbIC YACTH; OIpPEAeATh OSTambl pPElICHUS 33]auu;
COCTABIIATH IUIAH JICHCTBUI; ONPENENIATh HEOOXOIMMBIE PECYPCHI; PeaM30BbIBATh COCTABJICHHBIH IJIaH;

—¥Yo0 01.02 B1ageTs akTyaabHBIMH METOJJaMH PAOOTHI B TPOECCHOHATBLHON B CMEXHBIX cepax;

-Yo 02.01 ompenensth HeEOOXOAMMBbIE HMCTOUYHUKH HHGDopmanuu; 3GGHEKTUBHO HUCKATh
nHOpMAaINIO, HEOOXOTUMYIO JIJIsl pEIICHUS 3a/1a4H /WK TPo0IeMbl, 0POPMIISATH Pe3yIbTaThI TOUCKA;

—V¥Y0 03.02 npuMeHSATh COBPEMEHHYIO HaYIHYIO TTPO(HECCHOHATLHYIO TEPMUHOJIOTHIO;

—VYo 04.02 >¢dextuBHO paboTaTh B KOMaH/E; B3aMMOJCHCTBOBATh C KOJIETaMHU, PYKOBOICTBOM,
KIIMEHTaMH B X0J1e TPO(HeCCUOHATLHOU e TEIbHOCTH.

MarepuajbHoe obecnedeHne:
CXCMbI, IJIaKAaTbl, MHANBUAYAJIIbHBIC 3aJaHW.

3ananne:

1 TTocTpouTs KapTOrpaMmy 3eMJISTHBIX Macc.
2 Onpenensate 00bEMBbI 3eMJISTHBIX Pa0oT.

3 Bbruucinsate 0anaHc 3eMIIIHBIX Macc.

ITopsinok BbInoJIHeHUs padoThI:

1 OnpeneneHre OTMETOK 3eMJIH BCEX TOUEK.
2 OnpezneneHue NpOEKTHOM OTMETKH.

3 Onpenenenue paboInxX OTMETOK.

4 PacyeT HyJIEBBIX TOYEK.

5 IlocTpoeHue HyneBOU JINHUH.

6 Brruucienne 005eMOB BBIEMKH U HACHIIIH.
7 Boruncnenue OanaHca 3eMIISIHBIX Macc.

[Io maHy BEpTHKaIbHOM IJIAHUPOBKH COCTABUTH KapTOrpaMMy 3€MIISIHBIX MAacC M IPOU3BECTH
MoJICUYeT 0ObEMOB 3eMJISTHBIX PaloT;

Cocmasnenue kapmozpammol 3eMIAHbIX MACC
u noocuem 00beMo8 3eMJSIHbIX pabom
1. BeluepTuTh Ha MIUTUMETPOBON Oymare cxembl HUBenupoBaHus B Macitade 1:500 (mpunoxenue 3) u
C JIEBOM CTOPOHBI HAHECTH TOUYKY INoJIokeHus penepa |. Ha cxeme y BepiumH KBajpaToB U Yy TOUKU
penepa | BeImucaTh U3 NPUIOKEHUS 3 OTCUETHI IO PEHKaM.
2. OnpenenuTh OTMETKY perepa Ui BapuaHTa 3a7aud KaKAoro CTYIEHTa, JUIsl Yero K OTMETKe pernepa
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HE0O0X0auMO J00aBUTh KOJWYECTBO METPOB, pPaBHOE CYMME JABYX THocileqHux uudp mmdpa
cryaenta. Tak, ans cryneHTa, mup KOTOpOro okaHumBaercs uudpamu 213, oTMmerka pemnepa
OyneT paBHa:

Hpent = 139,552+(1+3) = 143,552 m

OTMmeTKy perniepa HaAMMcaTh Ha CXeMe HaJl TOUYKOM, 0003HaualolIel MOoJI0XKEeHHe penepa.

3. BbruncnuTh yepHbIe OTMETKU (OTMETKH 3€MJIM) BEpPIIMH KBAJPATOB, JJIS YEro:

A) BBIYUCIUTH OTMETKY ropu3oHTa uHctpyMenTa (I'H) co cranuuu HUBETUpOBaHUS, KOTOpasi paBHa
OTMETKE perepa IUII0C OTCUYET 110 YEPHOW CTOPOHE PEMKU «a», YCTAaHOBIECHHOW Ha 3TOM penepe. Tak s
paccMaTpuBaeMoro npuMmepa, OTMETKa FrOpU30HTa UHCTpYMEHTa Oy/IeT paBHa:

'l = Hpem + 2= 143,552 + 1,408 = 144,960 m
(cm. mpumnoxxenwue 3)
B) BbIUMCIINTB YepHBIE OTMETKU BEPIIMH KBAPaTOB 10 (hopmyie:
H=T1MU - g rae 6 — oTcyer 1o peike.
Hi1=144,960 — 1,140 = 143,820 m
H> = 144,960 — 1,221 = 143,739 m

AHAJIOTUYHBIM CIIOCOOOM BBIYMCIUTH OTMETKU BceX 12 BepiinH KBaapatoB. [lomyueHHBIE YepHBIC

OTMETKH HEOOXO0JIMMO OKPYIJIUTH IO BTOPOTO AECATUYHOTO 3HAKA.

4. BbIYHCIUTH TPOCKTHYIO OTMETKY TUIAHUPYEMOU TOPH30HTAIBHON TUIOIIAAKH 110 (popmyie:
b = DHirITHa+aTHs
e n y

rac an — IIPOCKTHAs OTMCTKaA,

T
IHy _ CyMMa YCPHBIX OTMCTOK, BXOAAIHNX B OAUH KBaApaT,

T
IH; . CyMMa YCPHBIX OTMETOK, BXOJAIINX B ABA KBaJApaTa;

S
IH; - cymMa yepHBIX OTMETOK, BXOJIAIIMX B UeTHIPE KBAPaTa;
N — YHUCIIO KBAJIPaTOB.

H, =143,82 + 143,00 + 142,56+ 142,72 = 572,10
H; = 143,74 + 143,61 + 142,62 + 142,05 + 142,24 + 143,25 = 857,51
H, = 142,90 + 142,72 = 285,62
372,10+ 2+ 857,51 +4 = 285,62 3429.60
m = 4+ 6 L
[IpoektHyto otmeTky (Hup) mepeHecT: Ha KapTOrpaMMy 3eMIISTHBIX pa0OT KPacHBIM I[BETOM BBIIIIE
YepHBIX OTMETOK (HaJI IMHHUEH Ha KaXIOH BEpIINHE KBaJpaTa — CM. TIPUJIOKEHUE 4).
5. Beruucnute paboune 0TMETKH 10 hopMyIe:
hi = Hyp — Huep, T1ie hi — pabouast oTmMeTKa,
hi1 =H,, — H1
ho =H,, — Ho u T.1.
Ecnu pabouast oTMeTka OyneT MMETh 3HaK «+», TO 3TO OyJdeT HACHINb, €CIU 3HAK «-», TO Oyaer
BBICMKA.
Brruncnennsie paboure OTMETKH 3alMChIBATh KPAaCHBIM I[BETOM Ha KapTOTpamMMe IOJ YEPHBIMU
OTMETKaMH (CM. TIPHIIOKEHUE 4)
6. OmpenenuTs MO KAPTOTpaMMe OJTHOPOIHBIE H CMEIIaHHBIE KBAPATHI.
7. Tlo cTopoHaM KBaJIpaToOB, MUMECIOIIMX IPOTHBOMOIOXKHBIC 3HAKH PabOYMX OTMETOK, OMNPECITHTH
paccTosiHue 10 TOYKU HYJEBBIX padoT 1o ¢opmyre:
e

®d

i O i O

H

= 142,90

x:a+b

IJle X — pacCTOsIHUE OT JIaHHOW BEPIIMHBI KBaJpara J0 TOUYKH HYJIEBBIX padoT;
a — paboyast OTMETKa BEpIIUHBI KBaJ[paTa, OT KOTOPOU ONpeenseTcss pacCTOsIHUE X;
b — pabouas oTMeTKa APYroil BEpIIMHBI CTOPOHBI KBaJpaTa B HANPABICHUU KOTOPOW ONpENeNseTcs
MECTONOJI0KEHNE TOUKH HYJIEBBIX padoT;
d — nrHA CTOPOHBI KBajpara, paBHast 20 M.

[Ipu mnoacraHoBke B (QopMydy 3HadeHHH pabodyMx OTMETOK 3HAaKM WX BO BHUMaHHE He
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IMIPUHUMAIOTCH.

0,18 1o — 676
*1= 018y 035 (20 =67909)
0,18 2o — 108
*1=o1g 071 <20 T 04 (M)
0.28 20 = 14,74
*2 =028 010 <20 T 1T

3Ha4YeHUsl PACCTOSIHMN X B MacmTade OTIOXHUTh HAa COOTBETCTBYIOIIMX CTOPOHAX KBaJpaToB, a
MOJIyYEHHBIE TOYKH HYJIEBBIX pabOT COEAMHHUTH MEXAY COOOW MPSMBIMU JIMHUSMH. OTH JIMHUU
HA3BIBAIOTCS TUMHUSAMU HYJIEBBIX PabOT (TpaHHUIIaMU MEXTy HACBIIIIMU U BbleMKaMu ). [Lonmaau Haceimnen
1 BBIEMOK 0OpMHTH yciaoBHbIMH 3Hakamu (I'motoB I'.®. ['eonesus. Ctporinzaar. 1979 1., §8)

8. [lo cocraBneHHOW KapTOorpaMMe 3eMIISIHBIX pabOT MOACYMTATh OOBEMBI HACBHIICH U

BBIEMOK CJIEAYIOLIUM 00pa3oM:

A) IpoHYMEepOBaTh KBAIPAThl U TEOMETPUUYECKUE QUTYPHI, TIOTYICHHBIC B Pe3yIbTaTe 0003HAYCHUS
JUHUH HYJEBBIX paboT, U 3aMKcaTh UX B KAPTOTpaMMy 3eMJISTHBIX padoT (mpuioxxeHue 4);

b) ompenenuth cpemHue pabodrie OTMETKH BEPIIUMH Ka)x 0K (UTYpHI M 3amUcaTh WX B TAOJIHILY
00beMOB 3eMJISIHBIX paboT (mpuiokenue S, rpada 2). [Ipyu BeIUKMCICHUH CPEeIHUX PAaOOYUX OTMETOK
HE0OXOIMMO YYUTHIBATh TOUYKHU HYJIEBBIX padoT;

B) noncuurtarh iomanayd mpoHyMEpPOBAHHBIX (PUTYp M 3amucaTh UX B TaOnuiy (MpUIOKEHUEe S,
rpada 3);

I') ompenenuth o0bEMBI BBIEMOK M HAchlliell B Kaxaod (urype myreM yMHOXKEHHs CpeaHei
pabodeil OTMETKH Ha TUIONIA/b JAHHON (UTYpHI M 3alKcaTh WX 3HaYeHUs B rpadax 4 u 5 (mpuinoxeHue
5), a Takke B KapTrorpaMmy 3eMmisHbIX pador. [lomydeHHble 00beMbI 3eMISHBIX padOT HEOOXOAUMO
OKPYTJIUTH JI0 BTOPOTO JIECITUYHOTO 3HAKA;

J1) cocTaBuTh 001U OalaHC 3eMIIIHBIX paboT, MOACYUTATh CYMMY 00BEMOB BCEX HACHINEH U BCeX
BBIEMOK;

E) moxmcuutarh gomycTMMOEe pacxoxkIeHHEe B 00beMax BBIEMOK M Hachlllel (JomycKaeTcs
MOrpemHocTh He Oonee 5% oT obmiero oobema 3eMISIHBIX paboT). CxeMy HUBEIUPOBAHHUS, KAPTOTPAMMY
3eMJISTHBIX Macc M TaOJHUIly MojcueTa 3eMIISIHBIX padoT OpOPMUTH TYIIBIO HIIM B KapaHJallle Ha JIUCTaX
oymaru 20x30 cM. B COOTBETCTBUU C TIpHIIOKEHUEM 3,4,5.

IIpumep BbINOIHEHUS PAdOTHI:

7287 1273
0287 8203
, -
5] 5
9
20 npcrey
U730 Usal
1 12
] 7
1923 65

BrrunciisieM ropu30HT UHCTPYMEHTA.
I'N=Hgp +1.216 = 242.984+ 1,216 = 244. 110 (m)

BeruncisieM 0OTMETKH 3eMJIH BO BCEX TOUKAX
H; =THU — 0517 = 244,110 — 0,517 = 243,593 = 243,59 (m)
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H, = 244,110 — 0,634 = 243,476 = 243,48 (M)
H; = 244,110 — 0,282 = 243,828 = 243,83 (M)
H, = 244,110 — 0,203 = 243,907 = 243,91 (M)
Hs = 244,110 — 0,480 = 243,630 = 243,63 (M)
Hg = 244,110 — 0,938 = 243,172 = 243,17 (M)
H; = 244,110 — 1,839 = 242,271 = 242,27 (M)
Hg = 244,110 — 2,070 = 242,040 = 242,04 (m)
Hg = 244,110 — 2,411 = 241,699 = 241,70 (M)
Hio = 244,110 — 2,473 = 241,637 = 241,64 (m)
H;; = 244,110 — 1,654 = 242,187 = 242,19 (m)
Hi, = 244,110 — 1,654 = 242,187 = 242,19 (m)

BoruncnsieM 0TMETKH 3eMJTU OKPYTJISieM JI0 COTBIX J0Jei MeTpa.

CocraieHre KapTOrpaMM 3eMIISIHBIX Macc .

1. Ueptum kBagpatsl B Macmtade M 1: 500 (1cm - Sm)

Z =20 M - cTOpoHa KBaJpaTa Ha MECTHOCTH .

lem - Sm

Ley- 20Mm

20
L= <= 4 cM- cTOpOHA KBaJipaTa Ha YepueKe

2. B HuxHEM NpaBoM yriry B Ka)KJI0M BEPIUIMHE BBIIMCBHIBAEM OTMETKH 3E€MJIM , IIOJyYEHHBIE
IIyTEM HUBEIUPOBAHUS IIOBEPXHOCTH U OKPYIJIEHHBIE 1O COTBIX J10JIEH METpA .

H,, Hyu 1. 1. - oTMeTKH 3eMin

3. Brruncnenue npoeKTHOW OTMETKH INTAHUPYEMOM FOPU30HTAIIBHOMN TUIOLIAAKY .

Ecnu yyacTok HaJI0 CIUIaHMPOBATH B TOPU30HTAIBHYIO IJIOLIAJKY TaK, YTOObI OajlaHC 3eMIISHBIX
paboT ObUT OIM30K K HYIO, TO MPOSKTHAS OTMETKA ATOH TUIOIMIAIKH SBJISIETCS CPEeIHEH U3 BCEX OTMETOK
3€MJIM U BBIYUCIISETCS TaK:

_ Z Hyr.T + 2 Z HKp.T + 4'2 HBH.T

" 4 %11

Hj,p-1ipoeKTHAas OTMETKA TOPU3OHTAIbHOM TIIOIIA KM,

Hy ;-oTMeTKa 3emin yrioBbix To4ek (1,4,12,9) Gombuioro npsamMoyronbHuKa,

Hyp o~ OTMETKA 3eMITH KpalHHUX TOYEK, KPOME YTTIOBBIX (2,3,5,11,10,8);

H,, -OTMeTKa 3eMiu BHYTpeHHHX Touek (7,6);

I- YUCJIO KBAJIPaTOB.

Jlig ynpolleHus: BBIYUCICHUM M3 BCEX OTMETOK 3€MJIM OTHHUMaeM obmiee uucio 241,0, a 3arem
npuOaBUM €ro KpaTHO KOJIMYECTBY OTMETOK.

> Hyp,=2,59+2,91+1,46+0,70=7,66
2 Y Hypr=2(2,48+2,83+2,63+1,19+6,64+1,04)=21,62
4% Hy, =4(1,27+2,17)=13,76
Hyp =242,79 (m)

BrruncneHHyro NPOeKTHYI0 OTMETKY, OKPYIJIEHHYIO JI0 COTBIX JI0JIE METpa 3aliChIBaeM B
KapTOrpaMMe HaJl OTMETKAMHM 3€MJIM KPACHBIM LIBETOM .

4. Borunicnenue paboynux OTMETOK

Pabouast oTMeTKka MOKa3bIBAET CKOJIBKO HA/I0 HACHITIATh WIM CPe3aTh IPYHTA B JAHHOW TOUKE .

PaGouast oTMeTka paBHa MPOEKTHONW OTMETKE MUHYC OTMETKA 3€MJIH .

a:an - HseMJm

H

Ecnu mpoekTHast oTMeTKa OOJbIIIe OTMETKHU 3eMJTH, pabodast OTMETKa Oy/eT ¢ TUTFOCOM — ATO
3HAYUT , YTO 37I€Ch HAJI0 HACKINATh IPYHT — OyJI€T HACHIIb .

Ecnu mpoekTHast OTMETKa MEHBIIIE OTMETKU 3€MJITH, pabodast OTMETKA OYyAEeT ¢ MUHYCOM — 3TO
3HAYUT , YTO 3[€Ch HAJIO Cpe3aTh TPYHT — OYyJEeT BhIEMKa
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a,=242,79-243,59=-0,80 (m)
a,=242,79-243,48=-0,69 (m)
a3=242,79-243,83=-1,04 (m)
a,=242,79-243,91=-1,12 (m)
a5=242,79-243,63=-0,84 (m)
ag=242,79-243,17=-0,38 (m)
a,=242,79-242,27=+0,52 (m)
ag=242,79-242,04=+0,75 (m)
a9=242,79-241,70=+1,09 (m)
a10=242,79-241,64=+1,15 (m)
a,1=242,79-242,19=+0,60 (m)
a1,=242,79-242,46=+0,33 (m)
Paboune 0TMETKH 3aMHMCHIBAIOTCS IPOTHB MMPOSKTHONW OTMETKH ( B BEPXHEM JIEBOM YY) CO CBOUMHU
3HAKaMH.
Bech nanpHelmmii pacuer BeAeTcs 10 padouyuM OTMETKaM.
5. HaxoxaeHue HyJIeBBIX TOYEK .
HyneBble Toukn (TOYKH HYJIEBBIX PabOT ) 3T0 TOUKH , B KOTOPBIX T. €. 3T0 TOUKM pabodasi OTMETKa paBHA
HYJIIO T.€. 3T0 TOUKH TIepeX0ria HachIM B BBIEMKY M HA00OPOT.
HyneBbie Toukn OyayT Ha T€X CTOPOHAX KBAJIpaTOB , COCEIAHUE pabOoure OTMETKH KOTOPBIX HMEIOT
pasuble 3HaKu (ctoponsr 1 -8,2-7,6- 11 ,5- 12).
Tpebyercs onpeaenuTs pacCTOSIHUE OT BEPLUIMHBI KBaIpaTOB HYJEBOM TOUKHY .

Hampuwmep:
Cropona 1 - 8

(I

\0

X7

!

/=20 M

PaccmoTpuM paspes 3emMiu 10 3TOM CTOpOHE

a;ag- paboure OTMETKH

Z =20 M. - CTOpOHA KBaJpaTa Ha MECTHOCTH

O - nyneBas ToYKa

X1- paccTosiHuE OT BEPIIMHBI § 1O HYJIEBOH TOUKH

W3 nogo6us TpeyroibHUKOB

B uncnaurenu ag-pabovas 0TMETKa, TOM BEPIIMHBI OT KOTOPOI HaXoaAuM paccTtosiHue X1

e

!

ag
Xl=——
a,; + ag

B 3namenarene a; + ag - cymMmma coceJHUX pabOYUX OTMETOK. MSKIyKOTOPBIMHU HAaXOJIUTCS HYJIeBas

TOYKA .
3HaKu paboyux OTMETOK HE YUUTHIBAETCS .
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0,75
Xl:—
0,75+0,80
IlepeBeném sTo paccrosinue B Macmtadbe M 1:500 B cm
Iem. -5 wm.

X CM. - 9,68 M.
9,68
x1=

OTKIJIaZpIBaEM 3TO PACCTOSHUE OT TOM BEPIIMHBI, pabovasi OTMETKA KOTOPOW CTOUT B YUCIIUTEIIE,
T.e. 1 cM. 9.4 MM. OTKJIaIBIBaEM OT TOUKH § M HAXOAMM HYJIEBYIO TouKy. [loqnuceiBaeM HaTypaibHYyIO
BEJIMYHHY OTTOrO paccTosiHus - 9,68 M.

= 9,68 M - HaTypaIbHOE PAaCCTOSHUE

=94 cM. - pacCTOsIHUE HA YepTEkKE

Cropona 2-7
- 002 20 =8,60 Mm—— = 1,72 cM — oT TT 7
= * = =
X, 05210, 60 M— ,72 cM — OTKJIa/|bIBa€MOTTOUYKH
CTOpOHa 6-7
___ 038 20 = 8,44 M—— = 1,69 cM — OT TT 6
= * = =
X3 052703 At M— ,69 cM — OTKJIa/|bIBAEMOTTOUYKHU
cTopoHa 6-11
=—————%20=12,24 1224 _ 2,45 cM — oT TT 11
= * = =
X4 ’ 3 24M— ,45 cM — OTKJIa/|bIBAEMOTTOUYKH
cropoHa 5-12
X -9 20 = 5,64 M—— = 1,12 cM — oTKJIa/, MOTTOYKH 12
= * = =
5= 0.84 + 033 , z ,12 cM — oTkJ1a/bIBae o

6.IlocTpoeHue HyI€BOM JIMHUU

HyneBbie TOUKH COEAMHSIOTCS MPSMBIMU JTUHUSMH, TTOJIYYaIOT HYJIEBYIO JIMHHUIO, KOTOpAs SBJISIETCS
TPAaHMIIEH MEX1y HACBINIbIO U BEIEMKOM.

+ HacbIllb

- BBIEMKa

BrieMKy 3amITpUXOBBIBAIOT.

Kaprorpamma 3eMiIsiHbIX Macc MOCTPOEHA.

[Iponymepyem kBaapatel. HymepoBaTh MOXHO B JTH0O0OM MOPSIKE.

[l TToncyer 06BEMOB 3EMIISIHBIX PAOOT

3emiisiHble pabOThI TOICYUTHIBAIOTCS OT/AEIBHO B KAJKJIOM KBaJpaTe U OT/IEJIbHO HACBINEN U
BBIEMOK.

Pa3znuyaroT kBajpaThl OAHOPOHBIE U CMEUIaHHbIE.

B opHOpOoaHOM KBajipaTe ecTh HAChINb WK ToNIbKO BeieMKa( |, VI kB.)

B cmemannoMm kBagpare ectb u Hachinb 1 BeieMka (11, 11, 1V, V kB.)

@urypsl 00beM KOTOPBIX BBIUUCISAETCS, IPEICTABISIOT U3 Ce0sl pa3TUYHbBIE PU3MBI.

O06bem Takux GUTYp BBIYHCIAETCS 1O (hopmyIe:

V=S*hg,

V- 06bem Qurypsl, M3

S — momaas OCHOBAaHHUS, M2

h¢p - cpenuss BbIcOTa, M

Cpennsis BeIcOTa B JIF000M (purype paBHa cymMMe pabOYuX OTMETOK BO BCEX BEPIITMHAX OCHOBAHMSI
JICJICHHOM Ha YUCJIO BEPIINH OCHOBAHMUS.

| kBazipaT — OTHOPOTHBIN

OcHoBaHue - KBaJpar (CMOTPETh KapTOrpaMMy)

Hacpbip
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07 052

7 %

Sy = S = 20 % 20 = 400 (M2)

0,75+0,52+ 1,15+ 1,09
he = 2
V, =400 = 0,88 = 352 (Mm3)
Il kBagpaT — cMenaHHbIN
OcHoBaHue — Tpanenus (CMOTpETh KapTOrpaMMmy)
Hacrinb

= 0,88 (M)

9,86 + 8,60
Sit = Srpan = ————— * 20 = 182,8 (m?)
0,754+ 0,524+0+0
hcp = 4 = 0,32 (M)
V, = 182,8 * 0,32 = 58,044 (m3)

Briemka
Sg = Sy — Sy =400 —182,80=217,20 (MZ)
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0,80+060+0+0
o = 2 = 0,37 (m)

V,=217,20*0,37=80,36 M3

Il xBanpar — cmeraHHbI

OcHoBaHME — TPEYTOJIbHUK (CMOTPETh KapTOrpamMMmy)

Hacbmb
860
J0-844
: 0

052

Sy = S,y =1/2*8,60(20-8,44)=49,71 (MZ)

0524+04+0
hcp = # = 0,17 (m)
V., =49,71%0,17 = 8,46 (M3)

Brlemka

Ss = Sys — Spp = 400 — 49,71=350,29 (m?)
0,69+ 1,04+038+0+0
he, = z
V,=350,29*0,42=147,12 (M%)
IV kBajgpar — cMemaHHbIi (CMOTPETh KapTOrpaMMy)

= 0,42 (M)

Brlemka
Sg = STp = % * 8,44(20 — 12,24) = 32,75 (MZ)
0384+0+4+0
hqD = — s = 0,13 (m)
1,=32,75*0,13=4,26 (M3)
Hacwinb
Sy =S — STp =400-32,75=367,25 (MZ)
0524+0+ 1,15+ 0,60+ 0
h., = = 0,45 (m)

cp 5
V, = 367,25 % 0,45 = 165,26 (m?)
V KBajipat - CMEeIIaHHBINA
OcHoBaHue — Tpanenus (CMOTpeTh KapTorpaMmy)

Hacwinb
Si = Sppan = —2% 4 20=178,80 (M)
060+0+0,33+0

hcp = 4 = 0,23 (M)

V,=178,8 0,23 = 41,12 (M3)
Briemka
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Sy = Sxg — Srpap = 400 — 178,80= 221,20 (m?)
0,38+0,84+0+0
= 2 = 0,31 (m)
V,=221,20*0,31=68,75 (M3)
VI xBaapat- 0JTHOPOIHBII
OcHoBaHue — KBaJIpaT (CMOTPETh KAPTOTPAMMY)

Brlemka
Sg = Sz = 20 x 20 = 400 (MZ)

cp

1,04+ 1,12+ 0,84 + 0,38

th = 4 = 0,85 (M)
V, =400 = 0,85 = 340 (m3)
bananc 3emustHbIx paboT:
Y'VB — }VH 100
= — %k
>VH + )VB
b<5%

Kaprorpamma 3eMISHBIX Macc

] P

~ED 7 - 4N o
LYo L3270 - L3L /7

J
3

o

/7
[

oy

g68

L
1]
1

v

LS
24704

®opma mpeacTaBieHus pe3yJbTara:
[TpenocTaBUTh BBIMOIHEHHOE 33JaHUE B KOHCIICKTE.

Kpurepun oueHKH: JOTMYHOCTH MPEACTAaBICHHOIO MaTepHala, PalMOHAIbHOCTh BBHIOpAaHHOMN
CTPYKTYpbI pabOTbI, aKKYpPaTHOCTb. HAIJIATHOCTh, XapaKTEPUCTUKA B COOTBETCTBUH C PEKOMEHIAIUSIMH.
- «OTIMYHOY» - TEOPETUYECKOE COAEpkKaHHE Kypca OCBOEHO IOJHOCTHIO, 06€3 MpoOesoB, YMEHHs

C(I)OpMI/IpOBaHBI, BBITIOJIHCHA CXCMa, OTpaKaromias BCC Tpe60BaHI/I$I.

- «X0pOII0» - TEOPETUIECKOE COJIEPKAHUE Kypca OCBOCHO MOJTHOCTBIO, O3 Mpo0esioB, HEKOTOPHIE

YMCHUA C(I)OpMHpOBaHLI HEAOCTAaTOYHO, COCTABJICHHAA CXEMa COACPKUT HCTOUYHOCTHU.

- «Y,I[OBJ'IGTBOPI/ITeJ'II)HO» - TCOPETUYCCKOC COACPIKAHUEC KypCa OCBOCHO YaCTUYHO, HO Hp06eJ'IBI HE
HOCAT CYHICCTBCHHOI'O XapakTepa, HCO6XO,[[I/IMBIC YMCHHUA pa60TBI C OCBOCHHBIM MAaTcpuajioM B

OCHOBHOM C(pOPMHUPOBAHBI, BBIMOJIHEHHASI CTPYKTYPbI COJEPKUT HETOYHOCTH.
- «HeynoBieTBOpUTENEHO» - TEOPETUYECKOE COJIEpKAHHE Kypca HE OCBOECHO, HEOOXOIUMBIE

yMeHUs He C(hOPMUPOBAHBI, BEITTOJIHEHHOE 33/IaHUE COJEPKAT IPyObIe OIITHOKH.
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Tema 1.10 ITosieBoe TpaccupoBaHue COOPYKEHUN JUHEHHOTO TUIIA
IIpakTnyeckoe 3anssTue Ne79.
IMocTpoenue nNpoa0aLHOT0 Npoguisi 0CM ABTOA0POTH.
Llesqb padoThI: HAYYUTHCS CTPOUTH MPOJOIBHBIN MPOGUIb OCH aBTOAOPOTH U BBIIIOIHATH PACUYETHI.

Beinosinus padory, Bel Oyaere:

YMETh:

—VY 2.7.1 BBITIOJHATH OBEPKHU T'€0JIC3MUCCKUX MPUOOPOB

—VY 2.7.2 BBINOJHATH NOJIEBBIE T'€0JE3NUECKUE PAOOTHI

-V 2.7.3 oToOpakaTh ¥ YUTATh I€OIC3MUECKYI0 HHPOPMAITUIO HA TUIAHAX U KapTax;

—V 2.7.4 ocymecTBIATh KOHTPOJIb PE3YJIBTATOB MOJIEBBIX TOMOTPado-re0Ie3UIECKUX padboT;

-V 2.7.5 06pabateIBaTh MOTYyYEHHBIC PE3YIBTATHI TIOJEBBIX TOMOTPadO-Te0Ie3HIECKUX padoT;

—VYo0 01.01 pacno3HaBaTe ¥ aHAIM3UPOBATH 33734y W/WIK MpolieMy B Mpo(hecCHOHAIBHOM W/WIN
COLIMAJIbHOM KOHTEKCTE; BBIACNIATH €€ COCTaBHBbIC YACTH; OIpPEAeATh OSTambl pPEIICHUS 337auu;
COCTABIIATH IUIAH JICHCTBUI; ONPENENIATh HEOOXOIMMBIE PECYPCHI; Peai30BbIBATh COCTABJICHHBIN I1JIaH;

—¥Yo0 01.02 BnageTs akTyaabHBIMH METOJaMH PAOOTHI B TPOECCHOHATBLHON B CMEXHBIX cepax;

-Yo 02.01 ompenensth HeEOOXOAMMBIE HCTOUYHUKH HHGDoOpMmanuu; 3GGHEKTUBHO HUCKATh
nHOpMaIHIO, HEOOXOTUMYIO JIJIsl pEIICHUS 3a/1a4H W/WIK TPo0IeMbl, 0POPMIISATH PE3yIbTaThl TOUCKA;

—V¥Y0 03.02 npuMeHATh COBPEMEHHYIO HaYIHYIO TTPO(HECCHOHATLHYIO TEPMUHOJIOTHIO;

—VYo 04.02 >¢gdextuBHO paboTaTh B KOMaH/E; B3aMMOJCHCTBOBATh C KOJIETaMH, PYKOBOICTBOM,
KIIMEHTaMH B X0J1e TPO(HeCCUOHATLHOM e TEIbHOCTH.

MaTtepuajbHOe o0ecneyeHue:
CXCMbI, IJIaKAaThl, MHAUBUAYAJIbHBIC 3aJaHUA, MAKCT.

3ananmue:
1 TTocTpouTh MPOAONIBHBII MPOPHUIL OCH aBTOJAOPOTH.
2 BbBINOJHUATH pacyeThl O MPOESKTUPOBAHUIO.

Ilopsinok BbINOJHEHHs PadOThI:

1 Iloctpoenue ceTku npopus.

2 3arnoigHeHue CeTKU MPOQuIs.

3 HakanbiBaHue TOYEK MPODUIISL.

4 TIpoekTUpOBaHUE OCU aBTOJOPOTH.

5 OnpezneneHye yKJIOHa IPOEKTHOMN JIMHUU C KOHTPOJIEM.

6 Brruncinenue npoeKTHBIX OTMETOK.

7 Beruucienue pabouyux OTMETOK ¢ KOHTPOJIEM.

8 Pacuer HyJIeBBIX TOUEK C KOHTPOJIEM.

IIpomonbHBI TPOGMIE Tpacchl BHIYEPUMBAIOT HA MHJUIMMETPOBOW Oymare M HMCHOIb3YIOT IS
MIPOEKTUPOBAHMSI U CTPOUTENHCTBA COOpykeHMs. Jlyis Oousiblliell BBIPA3UTENBbHOCTH penbeda OObIUHO
NpPUHUMAIOT MaciuTad nmo Beptukaiau B 10 pa3 kpymHee ropu3oHTanbHOro Macmrada. [Ipu BbImonHeHUH
paboThl HEOOXOAUMO HCHOJIB30BaTh ISl MPOJOJBHOTO Tpodmis ropu3oHTaNbHBINM MacmTad 1:2000,
BepTukanbHbIi 1:200.

[Toctpoenue npoduiiss HEOOXOJUMO HAYMHATH C BEIUEPUMBAHUS CETKH MPOQUIIS, T.€. COBOKYITHOCTH
rpad: "Ilnan tpaccel", "Ykiaounsl", "[IpoekTHbIE OTMETKHU" U T.JA., BKOTOPBIX Pa3MEIIAIOTCS pa3iIMyHbIe
JTaHHbIE.

Pasmeps! kaxgoi rpadsl B KuioMmeTpax AaHbl Ha oOpasue (puc.2). IlepBoii 3amonnsercs rpada
"PaccrosHms", T/1€ pasMemamT MO MHUKETAXHOMY KypHany (puc.l) U B COOTBETCTBHUU C MPHUHSATHIM
ropu3oHTanbHBIM MacTaboM 1:2000 Bce MUKETHBIE U IITFOCOBBIE TOYKH.
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3atem B rpady "OTMeTkH 3eMiu" U3 KypHaga HUBEJTUPOBAHKS BHITUCHIBAIOT a0COIOTHBIE OTMETKHU
MUKETOB M IUIIOCOBBIX TOYeK, OkpyriamB ux a0 0,0lm. B rpade "Ilukers!" HEOOXOIUMO MPOCTABUT;
HOMEpa COOTBETCTBYIOLIUX IMUKETOB.

[Tocne storo B rpade "Ilman Tpacca" momemiaroT IJIaH TPAcChl B NMPHHATOM TOPH30HTAIEHOM
MacuTade o MMEIOIUMCS B TTMKETA)KHOM JKypHAJIEe Pe3yJbTaTaM CheMKH.

[Tpu 5TOM OCh IPOEKTUPYEMOTO COOPYKEHHS CIeAyeT N300pa3uTh MPSMON JTMHUEH, TPOXOAIIEH B
cepenrHe rpadpl, CTPENKON yKa3bIBaIOT IOBOPOT TPACCHI.

[TpunsB nuanu rpadsl "[Inan Tpacce" 3a yCIOBHBINM TOPU3OHT, HAUMHAIOT IIOCTPOCHUE COOCTBEHHO
npoduid. [l 3Toro B MeCTax MUKETOB U IUIICOBBIX TOYEK HEOOXOMMO BOCCTAHOBUTH MEPIEHIUKYIISAPEI
K JIMHUH YCJIOBHOTO TOPU30HTA M OTJIOXKHUThH MO HUM BBepx B Macmrade 1:200 aOCOMIOTHBIE OTMETKH,
nMerommuecs B rpade "OTMerku 3emian’.

[Tonmy4yeHHble Ha MEPHIEHIUKYISAPAX TOUKH COCAMHSIOT JOMAHOM JIMHUEH, SBISIOMIEHCS nmpoduiem
Tpaccel. i nosnyueHus 6osee ynoOHOro st paboThl Mpoduist OTMETKY YCIIOBHOI'O FOPH30HTA CIIEAYeT
IIPUHUMATH paBHOH He 0, a Yuciy METPOB, MEHbIIEMY MUHUMAaJIbHOW OTMETKHU 3emiid Ha 8-16M (4-8cM B
MmactuTta0e npoduis) u kpatHoMmy 10 mu 5, a puc.2 OTMETKa yCJIOBHOTO TOPU30HTA MPUHATH 35M. T.€. Ha

(45.09-35) = 10.09M MeHbIIIC MUHUMAJILHOW OTMETKH 3EMJIH.

[TonepeyHHKN BBIYEPUMBAIOTCS MOAOCOMIOTHBIM OTMETKAM HUBEJIMPHOTO JKypHaja, JUOO0 Hal
COOTBETCTBYIOIIMM TOYKAMHU MPOJOIBHOTO TPOQHIIs, JINOO OTASIBHO B MacITabax U TOPU30HTAIBHBIX U
BeptukaigbHoM 1:500. ITonepeunslii nmpouib conepkuT auiib 4detblpe rpador: ITukers:, Paccrosnue,
Otmertku 3emiu, U [IpoeKkTHbIE OTMETKHU.

IIpu mnocTtpoeHun mnomnepedHbIx Mpoduiei HEOOXOAWMO MPOBECTH IS KaXIOro M3 HHUX
BEPTUKAIbHYI0O M TOPU30HTAJIBHYIO JUHUHM, OT TOYKH HX MEPECEYEHMs] OTJIOXKUTh BJIEBO M BIIPABO
paccrostaue 10 m 20 M Bmacmrade 1:500, 3amosHHTH BCe Tpadbl CETKH, KpoMme Tpadbl IMPOCKTHBIC
OTMETKH, U TIPOU3BECTU TOCTPOCHUE MPOQUIIS 110 AHATOTUH C MPOJOIBHBIM MPODUIIEM.

/IH’.‘J
(Y T%2+30,00
T ¥ 3430
HK TK1+35,04
"R 9%
K fR1+62,32
Kosrposs
Ko J K2 +3000
‘T 34,33
bk T
& CUNMIFSD M2 +£499
{_,‘ | 5 ."\‘_ 2,66
' K2 KK M2+6233
e
T |+
n LS} Duxorsxuud
" T T .
Penup = e -
31 g‘ | xypAan
T ] n
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GH . UpoJior i npodmre® - rop. 1:2000; nep'r. I1:2

DOLEDE THNKOB - rop. B Bepr. 1:900

IIpoexTHpOBaHME JIMHEHHOIO COOPYKEHUs Ha npoduJie

[IpoekTupoBaHue COOpPYKEHUS JIMHEHHOTO THUIa HEOOXOJWMO NPOBECTH B 2 3Tama: HAHECTU Ha
npouIb MPOEKTHYIO (KPAaCHYIO) JMHHUIO MO OCH OYAYIIEro COOPYXEHHU U CHIeNIaTh pacyeT BEJUYHHBI
HAChIlIM WJIM BBIEMKH 3€MJIM BO BCEX TOYKAaX, YTOOBI MOXXHO OBLIO (hakTHUECKUi penbed Mo Tpacce
peoOpa3oBaTh K NPOEKTUPYEMOMY.

[IpoekTHas TUMHMS 10JKHA ObITh HAHECEHA C YUETOM CIEAYIOIUX YCIOBUSL.

1) IIpoekTHast NMHUS COCTOMT M3 2-X y4YacTKOB: Y4acTOK C YKJIOHOM I1 TsHercs or IIK 0 mo
HK2+50, ot I[TK2+50 mo I1K 5 y4acTok UMeeT YKIIOH 2.

2) npoexTHas orMeTKka Ha [1K 0 paBHa oTMETKe 3eMJIM Ha 3TOM K€ IHKETE.

3) VYKIJIOH y4acTKOB MPOEKTHOW JMHUMHE JOJDKEH MpeBbIIaTh 1o adbconoTHoi BenuuuHe 0,040.

4) TIpoekTHyIO JTMHHUIO HAMETUTH TAKMM 00pa3oM, 4TOOBI IJIOLIAlb BEIEMOK Ha mpoduie Obuia
MIPUMEPHO paBHA IUIOIIAIU HachINel (T.e. coOoieH 6anaHe 3eMIISIHBIX padoT).

5) KoauuecTBo 3eMIISHBIX pabOT JOKHO CBOJAUTHCA K MUHUMYMY, T.€. IPOEKTHAs! JIMHUS JOJDKHA
MIPOXOAUTH KaK MOYKHO OJIMKE K TIOBEPXHOCTH 3eMJIH (K JIMHUU (DAKTHUIECKOTO TTPOQHIIS).

3HaveHHs] YKJIOHOB I1¥ I2Ha TIEPBOM M BTOPOHM ydYacTKax MPOCKTHOW JIMHUM BBIYHCISIOTCS 10
dbopmynam:
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_ Hukaso = H ko i _ Hoks = Hiaes0
— iy =
d d

T.C. YKJIOH paBCH YaCTHOMY OT JACJICHUSA pa3HOCTU OTMCTOK KOHIIA U Ha4dYaJla Y4aCTKOB HpOGKTHOfI

iy

JIMHAU HA TOPU30HTalbHas paccrosaue (3anokenue). H xo.50 + H x5 OTMETKM NMPOEKTHOM JHHUH,

onpeseneHnsie rpadpudecku, u H ;xog 3aHocsaTes B rpady MPOEKTHBIX OTMETOK.

3aTeM 3anoJHSAIOT rpa(by YKIIOHOB, OTACIUB BEPTUKAIbHBIMU JIMHUAMH TOYKHW HU3MCHCHHUSA YKIOHA
IPOEKTHOM JIMHUH. B 00pa3oBaBHIMXCS NPAMOYTrOJbHUKAX MPOBOIAT JAMArOHANM, [OKA3bIBAIOIIUE
HalpaBJieHUE YKJIOHA: MOJbeM O003HAYAIOT JIMHHUEH, WIYIIeH CHHU3Y BBEPX, CIYCK-JIMHHCH, HIyIICH
CBEPXY BHH3, 2 TOPU3OHTAIBHYIO IUIOMIAIKY 0003HAYAIOT TOPU3OHTAIBLHOM MPSMOIA.

Haj HAaKJIOHHO# JMHMEH BBIMHCHIBAIOT YKIOH B npodmistx (Yoo) (BTHICAYHBIX AOJSX), TIOX HEH -
JUIMHY 3QJI0KCHUS B METPax, Ha KOTOPOE 3TOT YKJIOH PACIIPOCTPAHSIETCS.

3aTeM BBIYHUCIAIOT MPOEKTHBIC (KPaCHBIC) OTMETKH TOUYEK MPOCKTHOM JIMHUHU 110 hopMyIIe:

Hy=H,+id

H, .- WCKoMas OTMeTKa MNOCIENYIOUIE TOYKM INpPOEKTHOM juuuM; H, - usBectHas ormerka

IpebIayIIeld TOUKY;

| - YKJIOH Tpacchl Ha JJaHHOM Yy4acTKe (3HaK IUTI0C 0003HAYaeT MOABEM, MHUHYC-CITYCK;

d - rOpH30HTAILHOE PACCTOSHHE.

[Tomy4yeHHbIE OTMETKHU 3aIIUCHIBAIOT B Ipad)y KPaCHBIX OTMETOK.

BbluuciieHHast npoekTHass OTMETKa KOHEYHOM TOYKM ydacTKa JOJDKHA OBbITh PaBHO OTMETKE 3TOU
TOYKH, OTMPE/ICTICHHON rpaduueCcKu.

Tenepp Ha ceTke Npoduis A BCEX TOYEK UMEIOTCA OTMETKH (haKTHYECKON MOBEPXHOCTH 3eMIIU
(uepHble OTMETKHM) M OTMETKHM 3alpOEKTUPOBAHHOM MOBEPXHOCTU (KpacHble OTMETKH). PasHuia
IPOEKTHBIX U (PAKTUYECKUX OTMETOK Ha3bIBaeTCsl pabOuYMMHU OTMETKAaMH M IOKa3bIBaeT, KaKOW BHJ
3eMJIIHBIX paboT HEeoOXOJMMO NMPOM3BECTH HA JAAHHOM IUKETE WM IICOBOW Touke. Ecnum ormerka
3eMJIM OOJIbIlI€ MPOEKTHOM, TO pabodas OTMETKa MOJYyYUTCS C MUHYCOM U OyAeT O3HauaTh HM3JIUIIEK
IpyHTa, KOTOpbIM HeoOxonumo "cpe3aTh". Ecnm e oTMeTka 3eMJIM MEHbIIE MPOEKTHOW, TO pabouas
OTMETKa MOJYYHUTCS CO 3HAKOM IUIIOC U OyJdeT O3HayaTh HEIOCTATOK TPYHTa, KOTOPBIH HEOOXOAMMO
‘nmoacemate". PaGoune OTMETKH, COOTBETCTBYIOIIME BBIEMKE («CpE3y») TIPYHTA, BHINMCHIBAIOTCS Ha
npoduiie N0 MPOEKTHON JINHUEH, COOTBETCTBYIOIIME HACBHIITU — HaJ HEl.

Touku nepeceueHuss TMHUM TPOGUIIS C TPOEKTHOM JIMHUEN XapaKTepU3YIOTCs OTCYTCTBUEM KaKUX-
a00 BHJIOB 3€MJISSHBIX paOOT M Ha3bIBAIOTCS TOYKAMM HYJEBBIX paboT. s KaxIoW TOUKM paboT
BBIUHCIISIIOT PACCTOSIHUE 10 ONMKANIIMX COCEHUX MUKETOB WM IUTFOCOBBIX TOUEK 10 (popMysIam:

ad bd

X = VY =
a+b a+b

I'me X 1 Yy — ropU30HTaJIbHOE PACCTOSHUE J0 TOUKU HYJIEBBIX pabOT OT OMMKalIIuX K Hell 3aaHeil
(;eBoit) u mepenHeii (mpaBoii) Toyek mpoduis; a u b — paboune oTMETKM Ha ITHX K€ TOYKaX MPOQHIIS,
MEKIy KOTOPBIMUA HAaXOIMUTCSI TOYKA HYJIEBBIX paboT; d — rOpU30HTAILHOE PACCTOSHHE MEXIYy TEMHU JKE
OMKalIIMMU K TOYKE HYJIEBBIX paboT TOUKaMu MpoduIIs.

[Tpu 5TOM TOHKHO BBIMOJHATHLCS yCaoBUe: X+y=d

[Io BBIYKMCIEHHOMY JIEBOMY pacCTOSHHUIO X, IPOEKTHOM OTMETKE JIEBOW TOYKH M YKIIOHY
HE0OXOIMMO BBIYUCIUTH OTMETKY TOUKH HYJIEBBIX pabOT M 3amucaTrh €€ BJIOJIb OpAUHATHI, OTHYIICHHON
U3 TOYKM HYJEBBIX pabOT HaJX JHMHHUEH YCIOBHOro ropusonta mpodwisi. CieBa M chpaBa OT 3TOM
OpAMHATHI HaJ JIMHUEN YCIOBHOTO FOPU30HTA 3aMUCHIBAIOT paccTOsTHUS X U Y 10 TOUKU HYJIEBBIX paboT
oT OmKkaiiei 3aHel 1 nepeaHen Touek npoduis.

Ha nonepeunne npoduiyn HaHOCUTCS MPOEKTHAs JIMHUS C YKJIOHOM, paBHbIM Hyimto. Ee oTmerka
paBHA MPOEKTHOW OTMETKE TOro MHKeTa, Ha KoTopoM pa3zout nonepeunuk (11K 1, [TK3+40 umu ITK1+60,
[1K 3) PaGoune oTMETKH BBIUMCISIOT TAK )K€,KaK U JUIsl TIPOJOIBHOTO TPOQHIIS.

IIpumep BbINOJHEHHUS PAOOTHI:
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PacueTsl Mo npoekTUpOBaHUIO

1. Onpenenenye yKIOHa TPACCHI i = gd =300 mMh = H.Y, —H.’,
h \ HP =241m
‘ Omp. I'padmuecku
d H.Y. =238Mm
h =241—-238 =3(Mm)i = 300 = 0,01
nposepka: H.t, = H.X o —i-d =241 —0,01-300 = 238 (M)

2. OmnpexaeneHue NPOEKTHBIX OTMETOK.
H:;?:H:;?o_i'd
H.Y, =241-0,01-100 = 240 (m)
HP ., 50 =241-0,01-130 = 239,7 (M)
HY, =241-0,01-200 = 239 (m)
H.Y, . e =241—0,01-228 = 238,72 (M)
H.Y, .o =241—0,01-276 = 238,24 (M)
H.’, =241-0,01-300 = 238 (M)
3.0npenenenue pabounx OTMETOK.
Apas. = HIl‘_IIF — HZM™
a, = 241,00 — 241,32 = —0,32(m)
a, = 240,00 — 239,62 = +0,38 (m)
a; = 239,70 — 240,32 = —0,62 (m)
a, = 239,00 — 239,89 = —0,89 (m)
as = 238,72 — 237,73 = +0,99 (m)
a¢ = 238,24 — 237,42 = +0,82 (m)
a; = 238,00 — 238,41 = —0,41 (m)
[Ipoepsiem rpaduyecku
4. HaXO)K,[[eHI/Ie HYJICBBIX TOYCK

81



0,41

X04 = —0,41+0,82 " 24’ == 8,00 (M)
[IpodonbHbIL Npobunb ocu abmodopozu
2 11000
M 1100
EN?_‘_ el =
i I B TM
| | ! = B =
| ] 5
| | | |
| | | |
| " y o,
Ao ﬂ{}‘ ﬁjr " A
I |
| | | |
| | | |
| | | I
| | | |
| | | |
| I I |
I | | |
ar. 22000 =8 2 2 8l 35
K d-300 =001
TTPOEK THIE S S R 8 8 Y8
OTMETRH A & Q Q N S
OTMHETHI & 808 S & ¥ 3
JEMA & R N R & IR
PACCTORHS 100 0 0 28 48 2%
[VHETH TKO K1 30 k2 28 3
TR
MECTHOCTH il
[PHTH CH/MHH

®opma npeacTaBieHus pe3yJabTara:
[IpenocTaBuTh BEITIOTHEHHOE 3aJ]aHNE HA MIJITMIMETPOBO Oymare.

Kpurtepuu oumeHKH: JOTHYHOCTH MPEICTABICHHOTO MaTepHaia, PaldOHAIBLHOCTh BBIOpaHHON
CTPYKTYpHI pabOThI, aKKYPaTHOCTh. HATJISITHOCTD, XapaKTEPUCTHKA B COOTBETCTBUH C PEKOMEHIAIIUSIMHU.

- «OTIMYHOY» - TEOpeTHYecKOoe COJIEpIKaHWEe Kypca OCBOCHO IOJIHOCTBIO, 0e3 MpoOenoB, yMEHUs
c(hOpMHUPOBAHEI, BHITIOIHEHA CXEMa, OTpaXKarolas Bce TPeOOBaHUS.

- «XOpoIIo» - TEOPETHIECKOE COJIEPKAHNE Kypca OCBOCHO IMOJTHOCTHIO, 0€3 MPOOEIIOB, HEKOTOPHIE
yMeHus COPMHUPOBAHBI HEJIOCTATOYHO, COCTABIICHHAS CXEMa COACPIKUT HETOUHOCTH.

- «Y 10BJIETBOPUTENILHO» - TEOPETUUYECKOE COAEPKAaHHE Kypca OCBOCHO YAaCTUYHO, HO MPOOEIbl He
HOCST CYIIECTBEHHOTO XapakTepa, HEOOXOAMMbIE yMEHHUs pabOThl C OCBOCHHBIM MaTEpHalioM B
OCHOBHOM C()OPMHUPOBAHBI, BBIMIOJHEHHAS] CTPYKTYPbI COJAEP>KUT HETOYHOCTH.
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- «HeynoBneTBOpUTETBHO» - TEOPETUYECKOE COJEp)KaHHWE Kypca HE OCBOEHO, HEOO0XOIMMbIe
yMeHHsI He c(hOPMUPOBAHBI, BBITOJIHEHHOE 33/IaHUE COJIEpIKAT rpyObIe OMIUOKH.
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Tema 1.10 ITosieBoe TpaccupoBaHue COOPYKEHU N JUHEHHOI0 THIIA
IIpakTnyeckoe 3ansTue Ne80.
Pacuer 3jieMeHTOB KPYroBoii KpuBOi
Ieab padoThl: HAYYUTHCS BBIIOJIHATH PACUEThl JIIEMEHTOB KPYIOBOM KPUBOM.

Beinosinus padory, Bel Oyaere:

YMETh:

—VY 2.7.1 BBITIOJHATH OBEPKHU T'€0JIC3MUCCKUX MPUOOPOB

—VY 2.7.2 BBINOJHATH MOJIEBBIE T€0Ie3UNIECKHUE PAOOTHI

-V 2.7.3 oToOpakaTh ¥ YUTATh I€OIC3MUECKYI0 HHPOPMAITUIO HA TUIAHAX U KapTax;

—V 2.7.4 ocymecTBIATh KOHTPOJIb PE3YJIBTATOB MOJIEBBIX TOMOTPado-re0Ie3UIECKUX padboT;

-V 2.7.5 06pabateIBaTh MOTYyYEHHBIC PE3YIBTATHI TIOJEBBIX TOMOTPadO-Te0Ie3HIECKUX padoT;

—VYo0 01.01 pacno3HaBaTe ¥ aHAIM3UPOBATH 33734y W/WIK MpolieMy B Mpo(hecCHOHAIBHOM W/WIN
COLIMAJIbHOM KOHTEKCTE; BBIACNIATH €€ COCTaBHBbIC YACTH; OIpPEAeATh OSTambl pPEIICHUS 337auu;
COCTABIIATH IUIAH JCHCTBUI; ONPENENATh HEOOXOMMBIE PECYPChI; PEaTM30BbIBATh COCTABIICHHBIH IIJIaH;

—¥Yo0 01.02 BnageTs akTyaabHBIMH METOJaMH PAOOTHI B TPOECCHOHATBLHON B CMEXHBIX cepax;

-Yo 02.01 ompenensth HeEOOXOAMMBIE HCTOUYHUKH HHGDoOpMmanuu; 3GGHEKTUBHO HUCKATh
nHOpMaIHIO, HEOOXOTUMYIO JIJIsl pEIICHUS 3a/1a4H W/WIK TPo0IeMbl, 0POPMIISATH PE3yIbTaThl TOUCKA;

—V¥Y0 03.02 npuMeHATh COBPEMEHHYIO HaYIHYIO TTPO(HECCHOHATLHYIO TEPMUHOJIOTHIO;

—VYo 04.02 >¢gdextuBHO paboTaTh B KOMaH/E; B3aMMOJCHCTBOBATh C KOJIETaMH, PYKOBOICTBOM,
KIIMEHTaMH B X0J1e TPO(HeCCUOHATLHOM e TEIbHOCTH.

MaTtepuajbHOe o0ecneyeHue:
CXCMbI, IJIaKAaThl, MHAWBUAYAJIbHBIC 3a1aHNUA, MAKCT.

3aganue:
1 BBINIOJIHUTE pacyeTsl IO MPOEKTUPOBAHMUIO.
2. 3anoJaHUTH BEIOMOCTh YTIJIOB TOBOPOTA

Ilopsinok BbINOJHEHHs PadOThI:

HexoTtopsble nuHENHHbBIE COOPYKEHUS (HallpuMep, Kele3Hble U IIOCCeHHbIe JOPOTr) HE MOTYT UMETh
PE3KHUX TMOBOPOTOM, U MEPEXOi OT OJHOTO HaNpaBiICHHUS K APYroMy MPOUCXOIUT IJIaBHO, MOKPUBOU
Kakoro-nu6o paauyca. B atomcinyyae pa3buBka U cueT MUKETaXka 3a7aeTcs C yUeTOM 3aKpYIJICHHs.

CHauazna o 3alaHHOMY paauycy Ru m3MepeHHOMY YIily MOBOpOTa (9, MOJIb3YSICHh ClIEHUATIbHBIMU
TabnnuamMu (4), HaXOIAT 3JIEMEHTH TOPU30HTANIbHOM KpHBoii: TanreHc T, muny kpuBoit K, 6uccekrpucy
b, nomep /I. B 3agmanum HeoOxomumo B3sATh R=200M, ayroia moBOpoTa B COOTBETCTBHHM CO CBOUM
BapHMaHTOM. 3Has I[UMKETaXHOE HAaWMEHOBAaHHE BEpIIMHBI yIjla I[OBOPOTa, HEOOXOAMMO HaTH
nukeTaxkHoe obo3Hauenne Hauana HK, cepenuny CK u xonna kpusoit KK no ¢popmymnam:

HK=BYVY-E, CK=HK+1/2 K, KK=HK+K,

W 15t KOHTPOJIS BEIYUCITUTH MUKETakHOE 0003HaueHne koHna kpuBoid KK=BY+T-/1

Bce pacueTsl momecTuTh B MUKETaXHBIHN xypHai. [locie atoro nocepenu He rpadsl "[1nan npsmeix
Y KPUBBIX MPOBOSAT KapaHJIAIIOM MPSMYIO JTUHHIO (OCh Tpacchl) U Ha Hell otmevaroT Toukn HK 1 KK mo
UX MHUKETaKHBIM 3HaYeHUsIM. B 3THX TOUKax MpOBOASAT JIMHUU, NEPIIEHANKYSPHbIE OCH TPACCHI, U BJIOJIb
Hux noanuckiBaroT pacctosiHus oT HK u KK no 6mmxkaiimux nmukeroB. Ha ydactke mexny HK n KK
BBIUEPUMBAETCS 3HAK KPUBOM BBIMYKIOCTHIO B Ty CTOPOHY, B KOTOPYIO HalpaBlieHa BBIMTYKJIOCTh KPUBON
Ha MECTHOCTH. B 3TOM 3HaKe He0OXOAMMO BBIIIMCHIBATh BCE 3JIEMEHTHI KPUBOW U YTOJI IOBOPOTA.

JJig IpSIMBIX y4acCTKOB TPAacChl PACCUUTHIBAIOT UX JUTMHBI M pyMOBI HarpaBieHud. [lyinHa yuacTKoB
omnpenensercs no nuketaxHbM 3HauyeHHsIM HK n KK. PymObl HampaBieHui BBIUMCIAIOT TO MPaBHITY:
pyMO HampaBieHMsI MOCJIE yIyla OBOPOTa paBeH pyMOy HamlpaBieHUs 1O yTja MOBOPOTa IUIIOC Yroj
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MOBOPOTA (€CIM Tpacca MOBEPHYJa BIPABO) WM MUHYC yroJI TOBOPOTa (€CIM Tpacca MOBEPHYJIa BICBO).
Pym0 HayampHOTO HAMPaBJICHUS JJIS BCEX BApUAHTOB HEOOX0uMO B3sTh CB: 25° 25'.
Wcxonnple qanubie uis pacuéra KpyroBOM KpUBOA:

A R Tt Kt Jr br Li,Mm Lo,Mm

21° 3000 0,18534 | 0,36652 | 0,00416 |0,01703 | 1000 1000

Xox pemeHus:

T=R*T1=3000*0,18534=556,02m

K= R*K1=3000*0,36652=1099,56Mm

J= R*11=3000*0,00416=12,48m

b= R*b1=3000%0,01703=51,09Mm

HK (#auano kpuBoit)=BY-T=1000-556,02=443,98m , T.e. [1K 4+43,98

KK (xonen kpuBoit)=HK+K=443,98+1099,56=1543,54 m, 1.¢. I1K 15+43,54

KT(xonern kpusoii)= KK+ L2=1543,25+1000=2543,54, T.e. [IK25+43,54 (nocnenusis cTpouka)

BEJOMOCTD YI'JIOB [IOBOPOTA

Vsl Kpussie Kpusbie
I'naBubl | IIuketaxkHo | BeanmuuHa DJIEeMEHTBI KPUBOM, M Hauano Konern
e e yria KpHUBOU KpHUBOU
TOYKH MOJI0KEHHUE
Tpaccel | BY
K | + BIeB | BopaB | R T K ji| b I |+ Im |+
0 0 K K
1 2 3 4 5 6 7 8 9 10 11 |12 13 |14
HT 0 0
BY 10 0 21° 300 | 556,0 |1099,5 | 124 |510 |4 439 |15 | 435
0 2 6 8 9 8 4
KT 25 43,5
4

®opma npeacTaBiaeHus pe3yabTara:
[IpenocTaBuTh BEIIOTHEHHOE 3aJ]aHNE HA MIJTIMETPOBOI Oymare.

Kpurepun oueHKH: JOTMYHOCTH MPEACTABICHHOIO MaTepHala, PalMOHAIbHOCTh BBHIOpAHHOMN
CTPYKTYpHI pabOThI, aKKYPaTHOCTh. HATJISITHOCTD, XapaKTEPUCTHKA B COOTBETCTBUU C PEKOMEHJAITHSIMH.

- «OTIMYHOY» - TEOpeTHYecKOoe COJIEpIKaHWEe Kypca OCBOCHO IOJIHOCTBIO, 0e3 MpoOenoB, yMEHUs
c(hOpMHUPOBAHEI, BHITIOIHEHA CXEMa, OTpaXKarolas Bce TPeOOBaHUS.

- «XO0pomIo» - TEOPETHIECKOE COJIepKaHNEe Kypca OCBOCHO IMOJTHOCTBIO, O3 MpoOeoB, HEKOTOPHIE
yMeHust chopMHpOBaHBI HEAOCTATOYHO, COCTABIIEHHAS CXeMa COJEPIKUT HETOYHOCTH.

- «Y TOBIIETBOPHUTEIBHO» - TEOPETHUECKOE COACPIKaHNE Kypca OCBOEHO YaCTHYHO, HO TPOOEIBI HEe
HOCST CYIIECTBEHHOTO XapakTepa, HEOOXOAMMbIE yMEHHUsS pabOThl C OCBOSHHBIM MaTepHaloM B
OCHOBHOM C()OPMHUPOBAHBI, BHIMOIHEHHASI CTPYKTYPbI COAEPKUT HETOYHOCTH.

- «HeynoBneTBOpUTENHFHO» - TEOPETUYECKOE COJepiKaHWe Kypca HE OCBOCHO, HEOOXOIMMbIe
yMEHUs He C(hOPMUPOBAHBI, BEITTOJIHEHHOE 3a/IaHUE COJEPKAT IPYyObIe OIITHMOKH.
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Tema 1.11 CoaeprkaHue ¥ TEXHOJOTHsI padOT M0 BHIHOCY MPOEKTHBIX 0TMETOK, OIPeie/IeHUI0
BBICOT U OTMETOK TPYAHOAOCTYNHBIX TOYEK PA3JTHYHBIX COOPYKeHUIt
JlaGopaTopHoe 3aHsiTHE Neb.

OmnpenesieHne HeOCTYNIHOM BbICOTHI.
eab padoThbI: HAYYUTHCS BBIMOJHATH PACYETHI DJIEMEHTOB KPYTrOBOM KPUBOM.

Bbinosinus padory, Bel Oyaere:

YMETh:

—VY 2.7.1 BBINOJHATH MOBEPKHU I'€0JIE3NIECKUX MPHOOPOB

—VY 2.7.2 BBITIOJHATH TOJIEBBIE T€OAC3UUECKIE PaOOThHI

-V 2.7.3 oToOpaxarhk U UUTATh I'€0/1€3UUECKYI0 HHPOPMALIMIO Ha IIJIaHaX U KapTax;

-V 2.7.4 ocyniecTBiIsATh KOHTPOJIb PE3YJIbTAaTOB IOJEBBIX TONOrpado-reo1e3ndeckux pador;

—V¥ 2.7.5 06pabateiBaTh NOITY4YEHHBIE PE3YJIBTATHI MOJEBBIX TONOTPado-reo1e3nIeckux pador;

—V¥ 2.7.6 paboTath B CieLUAIN3UPOBAHHOM IIPOrPAMMHOM OOECIIEYEHUH;

—VYo 01.01 pacno3HaBaTh ¥ aHAIM3UPOBATH 33734y W/WIK NpoOieMy B MPo(heCcCHOHAIBHOM W/WIN
COLMAJIBHOM KOHTEKCTE; BBIIEIATh €€ COCTaBHbIC 4YacTH; ONPEIENsATh JTalbl pPELICHHUs 3ajauu;
COCTABIIATH IUIAH JICHCTBUI; ONPENENIATh HEOOXOMMBIE PECYPCHI; PEaTM30BBIBATH COCTABIICHHBIH IIIaH;

—VYo0 01.02 B1ageTs akTyaabHBIMH METOJJaMH PAOOTHI B TPOECCHOHATBLHON B CMEXKHBIX cepax;

-Yo 02.01 onpeaensTh HEOOXOAWMBIE WMCTOUYHUKK HHGMOpManmu; dPPEKTHBHO HCKATh
uHpOpMalNI0, HEOOXOIUMYIO /7S peIIeHUs 3a/1a4M U/WiIn Ipo0aeMbl, 0pOPMIIATh pe3yabTaThl IOUCKA;

—Yo 02.02 wucnosnp30BaTh COBPEMEHHOE IPOrpaMMHOE oOOecledyeHue, pasjindHble LU(ppOBbIE
cpeacTtBa JUIs pemieHus MpoQEeCCHOHANBHBIX 33/a4; NPOSBIATH KYIbTYpy HH(POPMALUOHHOM
0€30I1aCHOCTH IIPU UCIIOJIb30BaHUM HH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

—VY0 03.02 npuMeHsITh COBPEMEHHYIO HayYHYIO IPO(HECCHOHATIBHYIO TEPMUHOIOTHIO;

—Yo 04.02 >¢pdextBHO paboTaTh B KOMaHJE; 3aMMOJEHCTBOBATh C KOJUIETaMH, PYKOBOJCTBOM,
KIIMEHTaMH B X0/Ie MPO(HEeCCHOHATEHON AEATEIHHOCTH.

MarepuanbHoe oOecnedyenue: CTaHIUs, IITaTUB, TaXeOMETP, 3aKPENMUTEIbHBIM BHHT, BeEXa,
OTpaXKkaTellb, JIa3epHas PyJIETKA, OIIOPHBIE TOUKU, METOANYECKUE YKAa3aHUsl, OTIOPHBIE IIJIaKaThl.

3aganue:
| BeImOIHUTE onpeeneHne HeJOCTYITHOM BBICOTHI

IMopsiaok BbINOJIHEHUS PA0OTHI:

Y CTaHOBUTHHOXKKHUIITATUBAHAATOYKONCTOSHUSHAYTOOH YIOATITHAOIIOIEHUH BBICOTY.
33(1)I/IKCI/IpOBaTBI/IX,I/ICHOJ’IBSYHBI/IHTBIHIT&TI/IBa.yCTaHOBI/ITI)HpI/I60pHaHJ'IOHIa}1KeHITaTI/IBa.
[TogbemHbIe BUHTHI TOACTABKU TAXEOMETPA KENATEIIbHO YCTAHOBUTH B CPEJIHEE MOJIOKEHUE.

['pyGoenieHTprpoBaHue:

[Tocne ycTaHOBKHM MITaTHBAHAATOYKONCTOSHUSA(PETIEPOM )IUTONIAIKAII TATHBA0KHAOBITh
MIPUMEPHOTOpU30HTaIbHA. CMOTPSIUEPE30NTUYECKUNIIEHTPUP,YCTAHOBUTHLIEHTP(LIEHTPATIBHBINA KPY>KOK
[IEHTPUPA) HAJl TOYKOU CTOSIHHS, UCTIONIBb3Ys TIOILEMHBIE BUHTHI MTOJICTABKH TaxeoMeTpa. Jliis

(hOKyCUPOBKHUN300paKEHUSUCTIONB30BaThOKYIIIp. [lepemenieHneMoKysipaon THYECKOTOLIEHTPHUPABO
BTYJIKEOT(HOKYyCHpPOBaTh H300pakeHuepenepa. [I[puBecTu my3pIpek KPYriIoro YPOBHS BHYIb-TYHKT,
peryaupys HOXKKH IITaTUBA.

TouHOEropu30HTHPOBAHUE:!

Y cTaHOBUTEHWIIMHAPUYECKU I YPOBEHBIIAPAIUIEIbHOABYMIIOAbeMHBIMBUHTaMTperepa.IloBopaunBas nBa
MOABEMHBIX BUHTA TPErepa OJITHOBPEMEHHO B IPOTHUBOIIOIOKHBIX HAMPABIECHUAX BBIBECTHU MY3bIPEK
MAJTUHIPUYECKOTO YPOBHS B HYJb-IYHKT. [ToBepHyTh mpubop Ha 90° 1 OTTOpU30HTHPOBATH IPUOOP
TPEThUM BHHTOM OT/eNbHO. [ToBOpaunBast mprOop BOKPYT BEPTHKAIBHOM OCH, IPOBEPUTH €TI0
TOPU30HTAILHOCTb.
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BBINOIHUTE CHEMKY:
—B 6e30TpakarenbHOM pekuMe
—B pexume «Ha oTpakaTenby:

1. BELICYHHUK C BEIIKOM CTAHOBUTHCS «IIPUMEPHO IO IPOBOJOM»

2. HaOmoaTenb ¢ TaXeOMETPOM CTOS B JIIOOOM YIZOOHOM MeCT€ M 3allyCTHB DPEXUM
«HenoctynHast BbicoTa 00bEKTa» yKa3blBaeT BHICOTY OTpa)kaTells U U3MEPSeT JaIbHOCTh Ha BELIKY

3. II0CJIE ATOI'0 U3MEHSISI BEpTUKAJIBHBIA YTrOJI OH HABOJIUTCS Ha U30JsTOp WiH nposof JIOII u

puOOp HENpPEephIBHO BBIJAET BBICOTY TOYKM HABEJCHHMS OTHOCHUTEIBHO BBICOTHI 3€MJIM, IJ€ CTOSI
BELICYHUK.

— /171 B3SITHS OTMETKH M30JSTOpa Ha CTOJI0€ MBI CTAHOBUMCSA O] cTOJI0OM. bepem pyrnetky B
PEKUME «IIHCTOJIET» U JIeJIaeM IIPOMEPhI Ha U30JATOPbl. Bee nanHble 3anucsiBaeMm.

OTmMmeka H30JITOpPAa = OTMECTKA 3CMJIN + BBICOTa Ha6J'II-OI[eHI/I$I + IaJIbHOCTH PYIETKH
—Onpez[eneHI/Ie IIpoOBHUCA NTPOBOJA MCKIY OIIOPAMMU:

1. BKIIOYNTE pEXUM <«HENPEPBIBHOE HU3MEPEHUE pACCTOSHUS» M BCTaB 10X IPOBOJOM
IIOTUXOHBKY CMEIIATHCA NEPIEHANKYISIPHO EMY, KOHTPOJIUPYS U3MEPEHHUS.
2. J171s1 KOHTPOJIS BBIIOJIHUTE U3MEPEHHE IPOBUCA HECKOJIBKO Pas.

—JlaHHBIC 3aMUIINTE B TETPAAb IS Ta0OPATOPHBIX paboT, CIeIaliTe BBIBO/.
Xox pabdoThI:

1. Onpedenums nposuc nposooa maxeomempom 8 08yx percumMax

2. Onpedenums npogucc npoeooa a3epHoll pyiemKou

®dopma npeacTaBiaeHusl pe3yJabTarTa:
[IpenocTaBuTh OTYET 1O pabOTE B TETpaau I 1a00paTOPHBIX pabOT U yCTHAS 3aluTa paOOTHI.

Kpurtepnu oumeHKHM: JIOTHYHOCTH MPEICTABICHHOTO MaTepHala, palHOHAIBFHOCTh BHIOpaHHON
CTPYKTYpbI pabOTbI, aKKYpPaTHOCTb. HAIJIJHOCTh, XapaKTEPUCTUKA B COOTBETCTBUH C PEKOMEHIAIUSIMH.

- «OTIUYHOY» - TEOPETUUYECKOE COJECp)KaHHE Kypca OCBOEHO IOJIHOCTBHIO, 0€3 MpoOesioB, yMEHUs
c(OpMHPOBAHBI, BEINOJIHEHA CXEMa, OTpaXkarolasi Bce TpeOOBaHUsI.

- «XOpoIIo» - TEOPETHIECKOE COJIepKAHNE Kypca OCBOCHO IMOJTHOCTHIO, O3 MpoOeioB, HEKOTOPHIE
yMeHUs cOPMHUPOBaHBI HEJOCTATOYHO, COCTABICHHAS CXEMa COAECP>KUT HETOUHOCTH.

- «Y IOBIIETBOPHUTEIBHO» - TEOPETHUECKOE COJEpPKaHNE Kypca OCBOEHO YaCTHYHO, HO TpoOeNbl He
HOCAT CYIIECTBEHHOTO XapakTepa, HeOoOXOAMMble YMEHHs pabOThbl C OCBOEHHBIM MaTepHajoM B
OCHOBHOM C(pOPMHPOBAHBI, BHITOTHEHHASI CTPYKTYPhI COEPKUT HETOYHOCTH.

«HeynoBneTBOpUTEIBHO» - TEOPETHUECKOE COJIEpKAHNUE Kypca He OCBOEHO, HEOOXOJMMbIe YMEHUS He
c(OpMUPOBAHBI, BHINOJHEHHOE 3aJIaHUE COJIEpHkKaT rpyOble OLIUOKH.
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