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NPEAUCJIOBHUE

[enbto ocBoeHust AUCUMILIUHBI «OCHOBBI T€0€3un M Tomorpapum» B
o0nacT OO0yuYeHHUs, BOCHUTaHUS © pPa3BUTHS SBIsieTCsS  (QopMUpOBaHUE
npodeccuonansuoit kommnereHuun (OIIK-9) Oynymero wunHxenepa-reodusuka,
cootBeTcTBytomuX 1ensimM OIl BO no cneumansHoctu 21.05.03 — TexHosorus
re0JIOTUYECKON pPa3BEJKU; O3HAKOMIIEHHE CTYJCHTOB C OOUIMMHU CBEACHHUSIMHU O
riaHeTe 3eMJisi, OCOOEHHOCTSIMU CTPOCHHUSI 3€MJIM, €€ COCTaBa, dHJIOIC€HHBIMU U
HK30I'€HHBIMU I'€0JIOTMYECKUMU IIPOLIECCaMH.

3amauedl AMCHUIUIMHBI SIBIISIETCSA OCBOEHHUE CTYJIEHTAMU TEOPETUUYECKOM
YacTH W NPAKTHUYECKUX MAaTepuasoB, MPHUOOPETEHHWE HABBIKOB IO PEIICHUIO
reofie3NYeCKX 3aJady, 4YTo HEOOXOAMMO JJisi YCIEUIHOrOo HPUMEHEHHUs

MOJTYYEHHBIX 3HAHUM.



JIABOPATOPHAS PABOTA 1

Pab6ora ¢ Tonorpadpuueckoi kaproi

1.1. HEJIb 1 COAEP>)KAHUE

Heab: nu3ydyeHue yCIOBHBIX 3HAKOB, UCIIOJIB3YEMBIX B TONOrpaUuECKUX KapTax
U IUIaHaxX, O3HAKOMJIEHUE C MaclliTabaMM, ONpeJIelIeHe KOOPIAUHAT U OTMETOK
TOYEK, YKJIOHOB W JUIMH JIMHUKA M pEIIEHHE pPa3W4yHbIX 3a1ad Ha

TonorpauYeCcKrx IIaHax U KapTax, MMEIOIINX MPUKIIaJHOE 3HAUCHHUE.

Copeprxanue paboThI cleayolee:

1. O3HaKOMUTBCS C YCIIOBHBIMU 3HAKaMU U BHIYEPTUTH UX.

2. V3yuuth MacmtaObl, MOCTPOUTH JTUHEHHBIN U TIOTMIEPEYHBIM MacTaObl B
COOTBETCTBMM C BBIJIAHHBIM BapUaHTOM 3a/laHUsl, ONPEIEHUTbh JUIMHBI TpPEX
OTPE3KOB B Pa3HbIX MacluTadax.

3. Omnpenenuth reorpauueckue u NpsSMOYroJibHbIE KOOPAUHATHI 3a1aHHBIX
Toyek S u N.

4. Jlns orpe3ka SN u3mepuTh IUpeKUUMOHHBIN yroa Y (o). Berauciauth
VCTUHHBIA a3UMYT Ay U MarHUTHBIN a3UMYT A

5. Onpenennuts OTMETKH TOYEK, PACIIONIOKEHHBIX MEKIY TOPU30HTAISMH.

6. OnpenenuTh 3HAYCHHE YKJIOHOB OTpe3KOB JuUHUKM SN B Tpajaycax u
THICSTYHBIX JIOJSX.

7. Tlonw3ysick MacmTaboM — 3aJ0KE€HUW, ONpEAENUTh YIibl HAKIOHA
OTPE3KOB 3aJaHHOI0 HanpasieHus: SN.

8. Ilo muauu SN noctpouTh NpouiIb MECTHOCTH.

1.2. TEOPETUYECKOE OBOCHOBAHUE
Tonorpaduueckas kapTa NpencTaBisier cOOOH OPTOTOHAIBHYIO MPOEKIHIO
MECTHOCTH Ha IIOCKOCTh. B Poccuiickoit deneparnuu tonorpaduyeckue KapThl
MacmtadoB 1:5000, 1:10000, 1:25000, 1:50000 u kpymHEEe COCTaBISIIOTCS B

PaBHOYTOJIbHOW paBHOIMIMHApHUECKON mnpoekuuu ["aycca-Kprorepa. Cutyanus



Ha TomorpauyecKux KapTax OTOOpa)kaeTcs YCJIOBHBIMM 3HaKamH, pelbed —
U30JIMHUAMU — TOpU3OHTAIAMU. [l ompeneneHus: reorpauyeckux KOOpPAHHAT
TOUYEK MO KapTe Ha KapTorpapuyeckoidl paMKe HaHECEHa MHUHYTHas paMmka, a Jis
ONpEIENICHHUs] MPSAMOYTOJIbHBIX KOOPAMHAT TOYEK Ha JIMCT KapThl HaHECeHa
KHJIOMETPOBAsl C€TKa ¢ M3BECTHBIMU KOOpJMHATaMU JIMHUKM ceTku. OrpeneneHue
OPUEHTUPHBIX YTJOB BEAETCS OT CEBEPHOrO HAIMpPAaBIEHUS COOTBETCTBYIOIIETO
Mepuarana. OpUEHTUPHBIE YIJIBI U3MEPSIOTCS C MOMOIIbIO TPaHCHOPTUpA WIIU
BBIYMCIIAFOTCS. 110 COOTBETCTBYIOIMM HM3BECTHBIM IIONPABKaM HAIPABIICHUS.
VYKIIOHBI OTpPE3KOB, HAHECEHHBIX HA KapTy, ONPEIEIAIOTCS KaK OTHOIICHHE
Pa3HOCTM OTMETOK Hayaja M KOHILA OTpe3Ka K TOPU30HTAIbHOMY IPOJIOKEHUIO
OTpe3Ka. YTJIbl HaKJIOHAa OTPE3KOB ONPEEIISIOTCS C MOMOLIbIO rpaduka Macrada
3QJI0KEHNW, HAaHECEHHOTO Ha JINCT KapThl. [IpomonbHBIA pa3pe3 MO 3aJ1aHHOMY
HaIpaBJIEHUIO CTPOUTCS IO COOTBETCTBYIOIIMM OTMETKAM TOYEK MepeceyeHus
TOPU30HTAJIEN C HCXOAHBIM HAIIPABICHUEM U COOTBETCTBYIOLIUM TOPU30HTAIbHBIM
MPOJIOKEHUSIM TIOJTYUYEHHBIX OTPE3KOB.
1.3. AITITAPATYPA 1 MATEPUAJIbI

Jlucr Tomorpaduyeckol KapThl C BapuUaHTOM 3ajaHus (BbBIOAETCS
IIPENOIaBaATENIEM).

[upKynb-U3MepUTEND, TPAHCIIOPTHD, JIUHENKA, KapaHdall.

bymara ¢popmara A4.

MuminmerpoBas Oymara popmata A4.

1.4. YKA3AHWA 10 TEXHUKE BE3OITACHOCTHA
Breimonnenne gaHHON pabOThI HOCHT pacyeTHBIM XxapakTep M He Tpelyer

coOJroieHUs1 0COOBIX TPeOOBaHUM MO TEXHUKE 0€30MaCHOCTH.

1.5. METOAUKA U ITOPANOK BBIIIOJIHEHW A PABOTHI
1.5.1. YcnoBHbie 3HaKu
COBOKYITHOCTh H300paXEHHBIX Ha ToMorpaduueckux KapTax H IIaHax

Pa3HbIX 00BEKTOB MECTHOCTH (KOHTprI HACEJIEHHBIX ITYHKTOB, Calbl, OrOpOJIHbIl,



03€pa, peKu, JIMHUM JOPOT U DJIEKTpoINepeiay) Ha3plBaloT cuTyanueii. Cutyaiuo
M300pakaroT YCIOBHBIMH 3HAKaMHU.

VY cioBHBIE 3HAKU MOAPA3AEISAIOT Ha!

- IJIOLIAJHbIE, KOTOPbIE MPUMEHSIOT JJI 3aI0JIHEHUS IIoManed 00bEeKTOB
(mamrHwy, Jeca, 03€pa, Jyra);

- JUHeHHbIe, TOKAa3bIBAIOIINE OOBEKTHl JIMHEWHOIrO Xapakrepa (I0pord,
PEKU, JTUHUH CBSI3H U 3JIEKTpOIepeay);

- BHeMaclITa0Hble, CIyXXalue g HU300pakeHUs OOBEKTOB, pa3Mephl
KOTOPBIX HE BBIpAXAIOTCd B JAaHHOM MacmiTabe KapThl WIM IIaHa (MOCTHI,
KUJIOMETPOBBIE CTOJIObI, KOJIO/IIbI, T€0J3NUECKIE MMYHKTHI);

- MOSICHUTEJIbHbIE, TPEACTABISAIONME cOo00l MHU(POBbIe U OYKBEHHBIC
HAJMIUCH, XapaKTepusyrolme OOBeKThl (TJIyOMHY M CKOPOCTh TEYEHUS pEK,
rpy30101bEMHOCTD U MIMPUHY MOCTOB, TOPOJY Jieca U T. I.);

- cIemuajbHble YCTAHABIMBAIOTCA COOTBETCTBYIOUIMMHU BEIOMCTBAMHU
oTpaciel HapoJHOTro Xo034iicTBa (3HAKU JUII MApKIIEWJIEPCKUX  ILJIAHOB
He(TEra3oBbIX MECTOPOXKACHUN, HE(TEIPOMBICIOBBIE COOPYKEHHUS M YCTaHOBKH,
CKBa)KHMHBI, He)Te- Ta30MpPOBOJIBI U T. II.).

Penved Ha Tomorpaduyeckux KapTax u300pakaeTcsi TOPU3OHTAIISIMH.
BbIuepTuTh HECKOIBKO HanOOJIee pacpOCTPAHEHHBIX YCIOBHBIX 3HAKOB,

UCIOJIb3Ysl TONOTrpaduuecKyro KapTy (MCXO/s U3 BapUaHTa 3a/1aHMUs ).

1.5.2. Macurra0Osl

Macmrtad — 3To OTHOIIICHUE JJMHBI JUHUM | HA depTexe, MIaHe, KapTe K
JuuHEe L TOPU30HTAIBHOTO TIPOJIOKEHHUS, COOTBETCTBYIOIIEH JTUHUU B HATYpe.

YucaoBoii Macmrad, oOo3Hadaembii 1:M, mpexacraBiaser coOoi
MPaBWIBHYIO APOOb, y KOTOPOM YHCIUTENb paBeH 1, a 3HaMeHaTenb M moKa3bIBaeT
BO CKOJIbKO pa3 YMEHBIIICHBI JIAHUHM MECTHOCTH IPH H300PAKCHUU MX Ha IIJIaHE.
Hampumep, mns macmrada 1:100 equnuiie aymMHbl Ha 1iaHe cootrBetctByeT 100
TaKUX €AUHUI] Ha MeCTHOCTH, Wiu 1 cM Ha mmane — 100 cm (1.0 M) HA MECTHOCTH.
Yem OoJipllle 3HAMEHATEIb YHCIOBOIO MaciiTaba, TeM OOJbIIe CTEICHb
YMEHBIIICHUS, T. €. TEM MeJb4e MacIiTal.
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JluHeliHbIl MacmTad TMpeacTaBiIsIeT COOOM KAy C JCJICHUSIMH,
COOTBETCTBYIOIIMMHM  JAaHHOMY 4YHUCJIOBOMY Macmutaly. g mocTtpoeHus
JUHENHHOro wmacmraba Ha TpsSIMOM JMHUM OTKJIAQABIBAIOT HECKOJIBKO pa3
paccTosiHME, Ha3blBAEMOE OCHOBaHMEeM MacmrTada (IIMHY OCHOBAaHHS
npuHUMaroT paBHo 1...2.5 cm). [lepBoe ocHOBaHME AENAT Ha JIECATH PaBHBIX
4acTe M Ha MPABOM KOHIIE €ro MUIIYT HOJIb, & HAa JIEBOM — TO YHCJIO METPOB WJIU
KWJIOMETPOB, KOTOPOMY Ha MECTHOCTHM COOTBETCTBYET B JaHHOM Maciitade
OCHOBaHME. BripaBo OT HyJIsI HaJI KaXIbIM JEJICHUEM HAJIIMCBIBAIOT 3HAYCHUE
COOTBETCTBYIOIIIUX PACCTOSIHUN Ha MECTHOCTH (Ha puc. 1.1).

3aaHue: BHIYEPTUTH JIMHEWHBIN MacITad COTJIACHO BBIJIAHHOMY BapHaHTY.

MmA000 SO0 0 |

Ll

L HMUynuUR 1.1 — sinoonnpin maviaiav aiaa aawivobul v maviatava 1.0J000

ITonepeuynblid MacmTad NOPUMEHSIOT JUIi M3MEPEHUM W MOCTPOCHUM
MOBBIMIEHHONW To4YHOCTH. Kak mpaBwmiio, MOMEpEeUYHbI Macmtad TpaBUPYIOT Ha
METAJUTMYECKUX TJIACTUHAX, JTUHEHUKAX, TpaHcrnopTupax. s 3aJaHHOTO BaprUaHTa
YUCJIO0BOTO MaciiTada IMorepeyHblii MacITad CTPOUTCS Ha YEPTEKeE.

[TocTpoenue momepeyHoro maciitadba HauMHAKOT (KaK W MPU MMOCTPOSHUU
JUHEWHOr0) C OTKJIAJbIBAHUS HECKOJBKO pa3 OCHOBAaHHS MaciiTaba, W TEpPBBIM
oTpe3ok aenar Ha 10 gacreil. JlenmeHuss HaANMUCHIBAIOT, KaK U MPU MOCTPOCHUU
JIUHEWHOro Macmraba. M3  KaXmoil  TOYKHA  IIOAIIMCAHHOIO  JEJIEHUSA
BOCCTAHABJIMBAIOT MEPIECHAUKYJISPBI, HA KOTOPBIX OTKJIAJABIBAIOT JECATh OTPE3KOB,
PaBHBIX  JIECATOW  JOJIe OCHOBaHMS. Yepe3 TOUKM, TMIOJYYEHHbIE Ha
MEPIIEHAUKYJISIPaX, MOPOBOIAT MNPSIMbIE JIMHUM  [APAUICIIBHO  OCHOBAHUIO.
BepxHIOK0 JTUHUIO IENST TAaKXKE Ha JIECATh paBHbIX yacTel. [lomydeHHble TOUKH
BEpPXHUX M HWKHHUX JICJICHUW HAa MEPBOM OTPE3KE COEAUHSIOT, KaK MOKAa3aHO Ha
pucyske 1.2. [TonydeHHbIEC TUHUU HA3bIBAIOT TPAHCBEPCAJISIMH.

9ot —
A 11 —
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Pucynok 1.2 — Ilonepeunsiii MaciTabd s urciioBoro macmrabda 1:50000

Hamnpumep, nist Toro uto6sr B macitade 1:50000 (puc. 1.2) oTI0XUTH
JUIMHY, pPaBHYI0 Ha MeCTHOCTH 1760 M, paByr0 HOXKKY HUPKYJIA-U3MEPUTENS
coBmemaroT ¢ Toukor 1000 m cripaBa OoT HyJs, a J1eBYIO ¢ Toukoi 700 M ciieBa
OT HYyJIs. 3aTe€M U3MEPUTENb MOJHUMAIOT Ha IIECTh JeieHuit BBepx (60 M) u

pa3ABUTAIOT JI0 TOYKH, COOTBETCTBYIOMIEH 1760 M.
3ajaHue: IOCTPOUTD MOMEPEYHBIN MacIITad, COOTBETCTBYIOIINI 3aJaHHOMY
YHCJIOBOMY.

WN3meputh Tpu oTpe3ka, 0003HAYEHHBIX Ha KapTe, UCIIOJB3Yys YHUCIOBOM,

JMHEWHBIN U MONEePEYHbIN MaciTalbl, ¥ 3aMUCcaTh pe3yabTaThl B Ta0muiy 1.1.

Tab6nuna 1.1 — I3Mepenne ropu3oHTaIbHBIX IPOJIOKEHUM OTPE3KOB

HaunmenoBanue| ['paduueckoe |[‘opu3oHTaNIbHOE MPOJIOKEHUE B MacIITadax, M

OTpe3Ka M300pakeHue JIMHEUHBIN YUCIIOBOW | MOTEPEYHBIN

OTpe3Ka

1.5.3. Onpenenenne KOOpAUHAT

1. Onpenenenue reorpauyecKux KOOpIUHAT

Pamka Tomorpaduyeckoil kapThl Ha3biBaeTcs Kaprorpaduyeckoii. OnHa
pa3buTa Ha MUHYTBI, KOTOpbIE B CBOIO Ouepe/lb pa3OUThl Ha JECATKU CEKyHH (Ha
puc. 1.3 0603HaYeHO TOUKAMHU).

Ha 00KOBBIX CTOPOHAaX paMKH HAHECEHBI JIEJICHUS MO IIMPOTE, HA CEBEPHOU
Y F0)KHOH — [0 JIOJITOTE.

CoenuHuB OJIHO3HAYHBIE [EJIEHUS MHUHYT W CEKyHJ, HaHECEHHbIEe Ha
CEeBEpPHON M IOKHOM paMKax, IIOJyYUM HAMpaBlIEHUE HWCTUHHOIO WJIU
reorpaguyeckoro MepuaraHa JaHHON JOITOTHI.

[Ipumep. Onpenenuts WUAPOTY @ U JOATOTY A Touku S. I'eorpaduueckue



KOOpJIMHATHl IOro-3amajHoro yrjia Kaptel: ¢ = 54°40' — ceBepHON LIUPOTHI,
A = 18°00" — BocTouHO# moaroThl. [IpoBess yepe3 TOUKY S MCTUHHBIN MEpHUIUaH
(Am), onpenenum ero aoarory. [{is 3Toro cocuntaem, CKOJIbKO MUHYT U CEKYH/
3aKJIIOYEHO MEX]y 3amaJHOW CTOPOHOW paMKU U MCTUHHBIM MEPHUIMAHOM TOYKHU
S. TlomydeHHOE YHCIIO MUHYT U CEKYH]T TPUOABUM K JIOJITOTE 3aMaHONU PAMKH:
As = 18°00'45"" — BOCTOYHOM JOJTOTHI.
[upoTy TOukHM S HAXOAAT aHAJTIOTUYHBIM CIIOCOOOM, MOJIB3YSCH JACICHUSIMHU

3amaJHON M BOCTOYHOM paMoK @s = 54°41'10"" — ceBepHOM HIKUPOTHI.
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* = 850m J
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Pucynok 1.3 — Onpenenenue reorpa@uueckux 1 MpsSMOYTOIbHBIX KOOPAUHAT

TOYEK MO TomorpaduIecKoi KapTe

2. OnpeneneHre NpsIMOYTOIbHBIX KOOPIUHAT

[IpsimoyroJyibHbBIE KOOPJANHATHI HUKHETO  JIEBOTO IIEPECEUCHHUS
koopauHaTHOM ceTku (puc. 1.3, Touka F) TakoBel: X = 6065 kM, Yr = 4307 kM
(mudpa 4 B yncie 4307 — HOMED MIECTUTPATYCHOU 30HBI).

[Ipumep. Haiitu npsimoyroneHble koopauHaTtel TOuku N Ha kapre. Ilpu
ONpENEICHUH KOOPAMHAT TOYKM N CHauyajga 3amuChIBAlOT a0CIUCCY HUKHEU

KHJIOMETPOBOM JIMHUM KBajJpaTa, B KOTOPOM Haxoautcs Touka N, T.e. 6066 kM.
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M3mepsitor  paccTtosstHue aN U, TONB3YACh JIMHEHHBIM MacIITaboOM KapThl,
ONpeAeisaioT, 4YeMy OHO paBHO Ha MecTHocTu: aN = 820 wm. IlomydeHHyO
BEJIMYMHY CKJIQJIBIBAIOT C BETUYMHOM aOCIIUCCHI JIMHUU.

XN =6066000 M + 820 Mm = 6066820 Mm.

AHAJIOTUYHO OMNpeaensatoT opauHaty Touku N. OpauHaTa JeBONW CTOPOHBI
kBaapata 4308 kM, 6N = 850 m, Torza:

YN =4308000 m + 850 m = 4308850 m.
1.5.4. I3mMepenne a3uMyTOB U IUPEKIMOHHOTO yIJIa JIUHUU

HNcTuHHblii a3uMyT Ap — TOPU3OHTAIBHBIN YIoJl, U3MEPAEMBIN MO XOAY
4acoBOU CTpEJIKU MEXKTY CEBEPHBIM HaIpaBJICHUEM HUCTUHHOTO
(reorpaduueckoro) MepujvMaHa M HaNpaBICHUEM Ha TpeAMeT (U3MepsieTcs
TPaHCHOPTUPOM I10 KapTe).

MarHuTHbIi a3UMYT Am — TOPU3OHTAIBHBIN YIrOJI, U3MEPSAEMBIN MO XOIY
YacOBOM CTPEJNKA MEXAY CEBEPHBIM HAIIPAaBICHHMEM MAarHUTHOIO MEpPUAMAHA U
HaIpaBJICHUEM Ha MpeaMeT (M3MepseTCs KOMIIacOM Ha MECTHOCTH).

JdupexkunoHHbIM yriaoM JIY (o) Has3pIBaeTCAd Yroa MEXKIYy CEBEPHBIM
HaIlpaBJICHUEM BEPTUKAIbHON JIMHUM KWIOMETPOBOW CETKM M HAIIPABICHUEM Ha
npeamet. 3mepsiercs 1no xoay 4acOBOM CTPEJIKHU.

Ha puc. 1.4 noka3ano, kak usmeputb Ay, Am 1 o HanpaBierus SN, rae: CO
(y) — commxenne mepuauanoB; Ck () — marauTHoe ckioHnenue; IIH — nompaBka

HaIrrpaBJICHUWA.
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Pucynox 1.4 — VI3amMepenue a3uMyTOB U AUPEKIITMOHHOTO YTIJIa JIUHUU

Takum obpazom: Ay = Am + (£ CK), (1.1)
Ay = Ay — (£ Cx), (1.2)
Anm = agy — (£ ITH), (1.3)
[TH =+ Cx — (= C0), (1.4)
Y = asny = Am + (£ ITH)
(1.5)

1.5.5. Onpenenenre OTMETOK TOUEK

OTMeTKa TOYKH, pAaCIOJ0KEHHONM Ha TOPU30HTAId, PaBHA OTMETKE 3TOMU
ropuzoHTanu. Eciou ke Touka (S) HaxoguTcss MExXay ABYMS CMEXHBIMH (HE
OJIHOUMEHHBIMHU) TOpU3OHTAISIM (puc. 1.5), TO OTMETKY MOJIy4alOT pacuETHHIM
nyTéM, JJIS 4Yero 4Yepe3 ATy TOYKY TMPOBOMAST JIMHHUIO, MPUOIU3UTEIBHO
MEPIEHIUKYISIPHYIO TOPU30HTAISIMU, U U3MEPSIOT B MIJIJTUMETpax oTpe3ku ML u
MS. [IpeBbiienrie Ah Touku S Hag M onpeaensercs U3 NPONOPLMH, BEITEKAIOLIEH

U3 MOJI00Us TPEYTOJABHUKOB, T. €. ML —h
MS — Ah, (1.6)

rjie h — BeicoTa ceueHus penbeda.

Ah =MS (mm) x h (M) / ML (Mmm). (1.7)

OtmeTka Touku S O6yzaer pasHa: 102,5 + Ah.

11
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Pucynok 1.5 — Onpenenenue OTMETKH TOUKH

1.5.6. Onpenenenne yKiIoHOB
VYkJ10H 11000 JTMHUM Ha KapTe HAXOAUM 10 hopmyJie:
tgv=h/d=1,

/i€ V — yroJl HaKJIOHA JIMHUU K TOPU30HTY, B IPaaycax;

h — pa3HOCTh OTMETOK (IIPEBBINICHKUE) KOHIIOB JTUHUY;

d — Topu3oHTANIBHOE MTPOJIOKEHUE (TPOCKITHS) JTMHHH;

1 — YKJIOH JINHUU B THICSTYHBIX JOJISAX.

Hanpumep, HaliTu yKIJIOH JUHUU MEXAY TOUkamMu S U A (puc
JUHAA SA OmpenesaeM Tak:

h=(Ha-Hs)=1413-151.1=9.8 m
d=SA xM=3.8x100=2380 wm.
3nech SA = 3.8 cm,
M — 3nHameHnarens MacirTabda, paBHbIA 100 M.

1=tgv=-9.8 + 380 =-0.026,

(1.8)

. 1.6). Ykion
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Pucynok 1.6 — Onipenienienne ykJIOHOB

1.5.7. U3mepenue yriia HakJIOHa JIMHUM C IOMOIIbIO IrpadukoB «Maciirad
3aJI05KEHUS»

I'paduku macmtaboB 3anoxxkenus (puc. 1.7a) crpositca mo Qopmysam,
BBITEKAIOIIUM M3 BbIpaxeHus (1.8):

JUISL oTIpeiesieHus yriioB HakioHa: d =h /tgv; (1.9)
JUIs omipeniesiennst ykioHoB: d = h/i. (1.10)

[Tonap3ysch  LHMPKyJIeM-U3MEpUTENIeM, II0  IOCTPOCHHBIM  rpaduKam
MacITaboB 3aI0KEHHN HAXOIAT HCKOMBIE V U 1 JIJI1 OTPE3KOB 3aJJaHHOM JIUHUU SN
(puc. 1.76).
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Pucynok 1.7 — Onpenenenrie ykJIOHOB C OMOIIbIO Fpaduka MacimTada 3a10KeHus

1.5.8. Tloctpoenue npoduiis MECTHOCTH

[Ipodpuns MectHocTH (puc. 1.8) cTpoAT Ha MUIUTUMETPOBOM Oymare o
3agaHHoM JUHUHA SN B TaKOU MOCIE€I0BATEIILHOCTH:

-K 3agaHHOW  mpoduiabHOM  JuHMKM SN TIPUKIAABIBAIOT  JIUCT
MUJUTUMETPOBOM OyMaru M MmepeHocsT Ha e€ Kpail KOpOTKUMHU YEpPTOYKAMU MeCTa
nepeceyeHus TOpU3oHTalel ¢ MPOGUIbHON TUHUEH (BBIXOAbl TOPU3OHTATIEH);

- Ha JINCT€ MWJUIMMETPOBOM OyMaru ciieBa y TOPU3OHTAIBHBIX JIMHUN
MOANMUCHIBAIOT BBICOTHI, COOTBETCTBYIOIIME BBICOTAM TOPU3OHTAIEN Ha Kapre,
IIPUHSAB YCIOBHO IIPOMEXYTKH MEXIY TUMHU JINHUSAMU 32 BBICOTY CEUCHUS;

- OT BCEX YEPTOYEK (BBIXOJOB TOPU30HTAIEH) OIYCKAKOT MEPHEHIUKYIISIPI
0 TepecedyeHrss MX C COOTBETCTBYIOUIMMH IO OTMETKaM NapajuleIbHbIMU
JIMHUSMHU U OTMEYAIOT IOJyYEHHBIE TOYKH IEPECEUCHUS;

- COCIMHSIIOT TOYKH MEPECEUEeHUs MIaBHOW KPUBOM, KOTOpasi U U300paxaet
npouIb MECTHOCTH.

Jlmuabl oTpe3koB S — 1, 1 — 2 U T.J. U3MEPSIOT MO JTUHEHHOMY MacITaly u
MOAMUCHIBAIOT MO ipodriiem (puc. 1.8).

Beprukanbnpiii mMacmitad (IKajga BBICOT) MPUHHUMAETCS B JIECATH pa3
KPYIIHEE TOPUZOHTAIBHOTO.

OTMETKY yCIIOBHOTO TOPU30HTA BBIYUCIIAIOT 10 (popMyJIie
YI'=Ho—-Kx M, (1.11)

rae Ho — MuHuManbpHas OTMETKAa TOYKHM Ha JUHUHU TPOQuIis, OKpyriIEHHAS
JI0 3HAYCHMSI, KPATHOTO 3HAMEHATEI0 BEPTUKAIILHOTO MacIiTaba;

M — 3HaMeHaTeNb BEPTUKAJIBLHOTO MaciuTada (M);
K — xoaddunmient, npuHuMaeMbiil paBHbIM S5 — 7.

N3MmepeHHble W BbIYUCIEHHBIE 3Ha4YeHUs1 OTMeTOK H, mnpeBwimienuit h,
TOPU3OHTAIBHBIX MPOJIOKEHUH d, YKIIOHOB 1 M YTJIOB HAKJIOHA V JIJI1 BCEX OTPE3KOB

3aianHoM npodmibHOM TMHUK SN 3aHOCAT B Tabauiy 1.2.

Tabnuma 1.2 — PacyeT aneMeHTOB MPOA0JIbHOTO IPO(IIISI MECTHOCTH

NoNe Otmetka [Paccrosinne mexnay  |[[opuzoHTanbHOE [YKIOH [YTOI
royek [rouku H, M ropusonramimu, h, M ponosxenue, d, M |_ /4 [HakimoHa, v, °
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1.6. COAEPXXAHHME OTUETA 1 ETO ®OPMA
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Otyetr no nmaGopatopHoi pabote odopmisiercss Ha Juctax Gopmara A4 u
JOJDKEH — coiepxkaThb: 1efib  paOOThbl;  BBIYEPUYCHHBIE  YCJIOBHBIE  3HAKH
TonorpauYecKux KapT; MOCTPOEHHBIC JIMHEWHBIA W TIONEpPEYHBIM MAaCIITa0BI,
MOJANKUCAHHBIE COTIACHO MaclITady BbIJIAHHOM Tonorpaduyeckor KapThl, TaOIHILY
1.1 ¢ BbIYCPUYCHHBIMH M U3MEPEHHBIMH B pa3HBIX MaclTabax OTpe3KaMu;
ONpEJICJICHHbIE [0 KapTe Teorpapuuyeckue M NPSIMOYTOJbHBIE KOOPAUHATHI
3aJIaHHBIX TOYEK; U3MEPEHHBIC U BHIYMCIICHHBIE OPUEHTUPHBIE YIJIbl 3aIaHHOTO
Ha KapTe HampaBieHus; Tabmuiy 1.2 ¢ pacyeToM 3JIEMEHTOB IPOJOJIBHOTO
npouiis MECTHOCTM IO 3aJaHHOMY HAMpaBJIEHUIO M BBIUEPUYCHHBIA Ha

MUJUTUMETPOBOM OyMare mpoAodbHBIN pa3pe3 Mo 3aJaHHOMY HaIpPaBJICHHIO.

1.7. BOITPOCBI JJIA 3AIIIUTBI PABOThI
1. Ha kakue rpynibl HOapa3aessitoTCs yCIOBHbIE 3HAKU TOMOrpauuecKux Kapt?
Yrto Ha3bIBAIOT MacIITa0OM KapThl?
Uto Ha3bIBa€TCS AUPEKIUOHHBIM YIIIOM?
YTO Ha3bIBAECTCSI ICTUHHBIM U MArHUTHBIM a3UMYTOM HaIlpaBJICHUS ?
Kak onpenensitorcest yKJIOoHbI U YIJIbl HAKJIIOHA OTPE3KOB Ha KapTax?

Kak onpenensieTcsi oTMeTKa TOYKH 10 Tonorpaduueckoii kapre?

AL R

Kak onpenenstorcs reorpadudeckue 1 MPsSMOYTOJIbHBIE KOOPAMHATHI TOYEK TI0
Tonorpadudeckoi Kkapre?

3amuTa TpoBOAUTCS B BUJIE cOOECeI0BaHMUS.

JIABOPATOPHAS PABOTA 2

YcrpoiicTBo TeogouTa U padbora ¢ HUM

2.1. HEJIb 1 COAEPXXAHUE
Heab: uzyuenue ycrpoiictea teogonnta 2130, 03HaKOMIIEHHE C TTPaBUIaMU
BBITIOJTHEHHUS €0 MOBEPOK U IOCTHUPOBOK, a TAKKE YMEHUE HA MPAKTUKE U3MEPSAThH
pPacCTOsIHUS, BEPTUKAIBbHBIE U TOPU3OHTAIBHBIE YIJIbI C TOMOIIBIO 3TOTO MPUOOpa.

PaGoTa BbINoNHAETCS TpyHamMu Mo 2—5 CTy/IEHTOB.
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Coneprxanue paOoThI ClieayIOIIEe:

1. U3yunTh yCTpONUCTBO TEOOJINUTA.

2. BeIoHUTE TOBEPKH (MPpU HEOOXOAUMOCTH FOCTUPOBKY ) T€O0JIUTA.

3. HayuuTbcst monbp30BaThCsl OTCYETHBIM YCTPOMCTBOM MPUOOPA M UBMEPUTH
B J1a0OpaTOPHBIX YCIOBUSX PACCTOSHHE, TOPU3OHTAIbHBIE U BEPTUKAJIBHBIC YTJIbl,
3a/IaHHBIE MPETO1aBATENEM.

4. Odopmute mnaboparopHyro paboTy Ha Oymare d¢opmara A4 u B

Ha3HAYCHHbIN CPOK IIPCACTABUTD K 3aIllIUTC.

2.2. TEOPETUYECKOE OBOCHOBAHUE

Teoponut — 310 NpUOOpP Il U3MEPEHHUS U IMOCTPOCHUS HA MECTHOCTHU
TOPU3OHTAIBHBIX U BEPTUKAJIBHBIX YTJIOB.

Hauboinee pacrpocTpaHeHbl Ha MPAKTHKE CIETYIONIME THUIbI TEOJIOJIHUTOB:
TEOJ0JIUTHI C METATMYECKUMH JTUMOamMu (0OBIYHON KOHCTPYKLIHUH) U ONITUYECKUE
TEOJOJIUTHl  (TEONOJIUTHI CO  CTEKISIHHBIMU  Kpyramu). OTe4ecTBEHHOMU
MIPOMBIIIJIEHHOCTBIO BBIMYCKAKOTCS TeoaonuThl cepuit 2T2, 2TS5, 2TS5K, 2T2A,
2T30, 3T2KII, 3T5KII u ap.

Teonponutel 2T30 mWKMPOKO NPUMEHSIIOTCS MIPU CO3IAHUU CHEMOYHBIX CETEH,
JUISL  TEOJIOJIMTHO-TAaXCOMETPUUECKON CHEMKH, IPU BBIMOJHEHUU WHKEHEPHO-

M3BICKATEIBCKUX U MapKIIEHIEPCKUX padoT.

2.3. AIIITAPATYPA U MATEPUAJIbI
1. Teogomut 2T30, mraTuB, OTBEC.
2. JIB€ HUBEJIMPHBIE PENKH, IBE BEXH.
2.4. YKA3AHUA 110 TEXHUKE BE3OITACHOCTHU
HeoOxoaumo ocTOpokHO oOpamiarbes ¢ BEUIKaMU M IITAaTUBAaMH, TaK Kak
OHM HMEIOT OCTpbIE KOHIIbI, a TaKke oleperarb reojie3M4eckue MpudoOpbl OT

yaapoB u cotpsicenuid. [lepeHocUTh MpUOOPHI HY’KHO B CHIEIUATBHBIX QyTIIsIpax.
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2.5. METOJIMKA U ITOPAJOK BBITIOJIHEHUA PABOTHI
2.5.1. YcTpoilCTBO ¥ MOBEPKH TEOI0IUTA
YCTpoiCTBO U PacIoiokEeHUEe OCHOBHBIX ocell Teopoiuta 2T30 moka3aHbl

Ha pucyHkax 2.1 u 2.2.

Pucynok 2.1 — YcrpoiictBo teononuta 2T30:

1 — ocHOBaHue; 2 — MOAbEMHBIE BUHTHI; 3 — MOACTaBKa; 4 — 3aKpEeNUTEIbHBIN
BUHT JIUMOa; 5 — HABOAAIIMNA BUHT TUMOA; 6 — 3aKpeNUTENbHBIN BUHT alu1a/lbl;
7 — HABOJSILMK BUHTA alTMAAAbL; 8§ — YPOBEHb alIMIaAbl TOPU30HTAIBHOIO KPYTa;

9 — 3akpenuTenbHbIN BUHT TpyObl; 10 — HaBOAsAIIMI BUHT TPyOsI; 11 —

KpeMajbepa HaBeJACHUs Ha pe3KOCTh; 12 — okymsip TpyOsl; 13 — ontuyeckuii

BU3Hp; 14 — kpeManbepa POoKyCUPOBKH TPYObI; 15 — GOKyCHPOBOYHOE KOJIBLIO

OKYJIsIpa IIKaJI0BOI0 MUKPOCKOTMA; 16 — BEpTUKAIBHBIN KPYyT
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Pucynok 2.2 — Cxema B3aMMHOI'O PacIoJIOKEHHUSI OCEH B TEOHOJIUTE:

77, — ocHOBHas ocChb BpamieHus teomponura; UU; — oCh HMIMHIPUYECKOTO
YPOBHS aluJabl TOPU3OHTAILHOTO Kpyra — BooOpakaeMasl mpsiMasi, KacaTeabHast
K BHYTPEHHEW ITOBEPXHOCTH YPOBHs B €ro Hyib-liyHKTe; HH; — ropuzonransHas
OChb BpallleHus1 3puTeabHON TpyOb;; WW, — BU3UpHAsT OCh 3pUTENBHOU TPYOBbI —
BOOOpaxkaemasi mpsiMasi, MPOXOJIAIlasi Yepe3 LEHTP CETKU HUTEH, U ONTHUYECKUU
IIEHTP 0OBEKTHBA

Ilepen navasioM pabGoT ns oOecrnedeHus: HEOOXOAUMON TOYHOCTHU

_é;_ Bud eggpx_g
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U3MEPEHUSI YIJIOB BBIMOJHSIOT IOBEPKH COOJIIOJIEHUS TeOMETPUUYECKUX
YCJIOBHM, KOTOPBIM JOJKEH YAOBJIETBOPSTH TEOAOIUT. [Ipexae uem BbINOJIHUTH
MOBEPKH, TEOJOJUT YCTAHABIMBAIOT HA IITaTHB M NPUBOAIT B pabouee

noJsioxkenue (puc. 2.3).

Pucynok 2.3 — [IpuBenenne ocu BpameHus TEOI0IUTA B OTBECHOE MOJIOKEHNE

2.5.1.1. IloBepka UUIMHIPUYECKOTO YPOBHS

Ocp nunmuHapudeckoro ypoHsa UU; npu anupane ropu3OHTaIbHOTO Kpyra
JIOJDKHA OBITh TMEPIEeHAMKYJISIPpHA K OCHOBHOW OCH BpallleHHsl Teojoyuta ZZ,
(puc.2.3).

BrInonHeHne MOBEPKU: YCTAHOBUTh YPOBEHb MAapaJUIEIbHO JTUHUU,
POXOAdIlel yepes JItoOble ABa MOIbEMHBIX BUHTA. [IpuBecTH Mmy3bIpeK ypOBHS B
HYJIb-ITYHKT, Bpauiasi 3TH I10JbEMHBIE BUHTBI B Pa3HbIE CTOPOHBI MJIM HABCTPEUY
npyr apyry. [loBepuyTs anuaany Ha 180°.

VYcnoBue cunTaercs BhITOIHEHHBIM, €CIIU IIOCIIE IIOBOPOTA ITYy3bIPEK OCTAJICS
B HYJIb-IIYHKT€ WJIM OTKJIOHUJICS HE OoJsiee ueM Ha 1,5 nenenus.

Ecnu my3sipek oTkioHmicsa 6onee yeMm Ha 1,5 geneHust oT HyJb-IIyHKTa, TO

MIPOBOJSAT IOCTUPOBKY (puc. 2.4).

oy

o ———

) ]I J Gerenmud |
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Pucynok 2.4 — IOc . -+ 1ECKOTO YPOBHS

FOctupoBka: onpeaenuTtb, Ha CKOJIbKO JAJIEHUN My3bIPEK CMECTHIICS OT
HYJIb-TIyHKTa (Hanpumep, Ha 3 nenenus). [lepemecTuts my3bipek
UCIIPABUTEIBHBIMU BUHTAMU YPOBHS | K cepeiuHe Ha MOJOBUHY AYTU
oTkioHeHus (Ha 1,5 nenenus). [IpuBectu my3bIpek YpPOBHS B HYJIb-ITYHKT

noAbEMHBIMU BUHTaMU (euie Ha 1,5 neneHus), moBTOPUTH MOBEPKY.

2.5.1.2. TloBepka CeTKM HUTEU
BepTukaibHas HUTh CETKM NPH OTBECHOM IOJIOXKEHUM BEPTHKAIBHOW OCH
TEOJI0JINTA JO0JKHA COBIANaTh C OTBECHOH JinHueH (puc. 2.5a). Eciu ycnoBue He

BBITIOJTHEHO (puc. 2.50), He0OXOMMO MTPOBECTU FOCTUPOBKY.

—

| /
§ y

Pucynok 2.5 — IloBepka ceTKu HUTEN 10 OTBECY

BrlmoiHeHNE TOBEPKH: TIOBEPKA BBHITIOIHAETCS ABYMS CIIOCOOaMU.

IlepBblii c1oco0 (M0 TOYKE): HABECTU Kpail BEPTUKAJIbHOW HUTH Ha KaKylO-
an00 TOYKY W 3aKpenuTh JuMO U anujaany. Bpamas TpyOy HaBOJSIIMM BUHTOM B
OTBECHOM IJIOCKOCTH, HEOOXOUMO CIIEUTH 32 MOJIOKEHUEM BEPTUKAIBHOW HUTH

OTHOCHUTCIBHO Ha6JHOJIaeMOI\/’I TOYKH. Y CJIOBHE BBIIIOJIHCHO, €CJIM BCPTHKAJIbHAA
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HUTh TPOXOAUT dYepe3 TOYKy. EcCim ycloBHE HE BBINOJHEHO, HEOOXO0IUMO
MIPOBECTH FOCTUPOBKY.

Bropoii cniocod (mo oTBecy): HAaBECTH BEPTHUKAJIbHYIO HUTh CETKH Ha HUTh
orBeca (puc. 2.5). YcioBue BBINOJHEHO, €CJIM HUTh CETKU COBIAJAET C HUTHIO
otBeca (puc. 2.5a). B nmpotuBHOM cityuae (puc. 2.56) HEOOXOIUMO TTOBOPAYHBATH
KYJISIp BMECTE C CETKOM JI0 TE€X TOp, MTOKa BEpTUKAIbHAS HUTh CETKH HE COBMAJIET C
HUTBIO OTBECA.

KOctupoBka: 0TBepHYTh BUHTHI KpeIUIeHUs OKyJsipa Kk Tpyoe 1 (puc. 2.6) u
MOBEPHYTh OKYJSIp C CETKOM Tak, 4TOObI TMpPHU IOBTOPHOM TEPEMEIICHUN
BepTUKAJIbHAS HUThH TMPOIIIa Yepe3 HaOII0JaeMyl0 TOYKY. 3aKpenuTh BUHTHI

KpeIUJICHUs OKYJIsipa K TpyOe.

Pucynok 2.6 — CeTka HUTEW € UCITPABUTEIbHBIMU BUHTAMU

2.5.1.3. IloBepka KOJUTMMAIIMOHHOM OTUOKH

Busupnas oce WW, 3putenbHOM TpyObl J0JKHA OBITh MEPIEHIUKYJISIpHA
ropusoHTanbHOU ocu HH; Bpammenus TpyOsr.

KonnmumarmonHoi ommOKoN Ha3bIBA€TCS YroJl, HA KOTOPHIA BU3HPHAS OCh
TPyOBbl OTKJIOHSIETCS OT NMEPIEHIUKYJISIPHOTO HAMPABJICHUS K TOPU30HTAIBLHONU OCH
BpaieHus Tpyos! (yron C Ha puc. 2.7).

HenepnenaukyisipHOCTh BU3HPHONM OCH TpPyObl K TOPU3OHTAIBHOW OCH
BpAIllEHUsI 3PUTEJIbHOW TPyObl BBI3BIBACTCS CMEIICHUEM IIEHTpa CETKU HUTEH B

CTOPOHY OT T€OMETPHUECKON OCH TPYOBHI.
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Pucynok 2.7 — IToBepka KOJUTUMAIMOHHOMN OIIMOKHU

BrlnosiHeHE TOBEPKH: HABECTHU 3PUTENBHYIO TPYOY Ha yIaJE€HHYIO TOUKY,
PacCIONI0KEHHYIO IPUMEPHO HA TOPU30HTE UHCTPYMEHTA TP MOJIOKEHHUH
BEpTHUKA » kpyra (KJI). [TpousBectu oTcueT mo ropu3oHTAILHOMY KPYTy

(manmpumep, KJI = 142°11") u 3anucatsb B pabouyto TeTpaas (Tadu. 2.1).

Tabnuma 2.1 — OnpeaeneHue KOJITMMAIIMOHHON OITHOKH

Kpyr teononura KJI KII C

I'opusoHTaNbHBIN 142°11’ 322°17 -0°03’

ITepeBectu TpyOy uepe3 3eHutr u npu nosioxxenun kpyra (KII) naBectu
TpyOy Ha Ty xe Touky. [Ipou3BecT OTCYET TI0O TOPU3OHTAJIBLHOMY KpYyTY
(KIT=322°17") u 3anucaTh B TETPAib.

Komnmumarmonnyto ommoKy BEIYUCIUTH MO (hopmyIie:

C =KJI - KII + 180°/2. (2.1)

VYcnoBue cuurtarth BbINTONHEHHBIM, eciu C < 2t (t = 30" — TOuHOCTH
npuoopa). Ecau C > 2t, He00X0IUMO MPOU3BECTH FOCTUPOBKY MPpHOOPA.

B namewm npumepe C = (142°11" - 322°17" + 180°)/2 =- 6'/2 = -3’

C>2t=2". (2.2)
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KOcTupoBka: BEIYUCIUTE CPEIHUI OTCUET, COOTBETCTBYIOIIUN BEPHOMY
MOJIOKEHUIO BU3UPHOU TIJIOCKOCTH, 10 (hopMyIIe:
M = (KJI + KII £ 180°)/2,
M = (142°11" + 322°17" + 180°)/2 = 322°14'.
Hapoasimum BunTOM anuaansl 7 (puc.2.1) Bmecto orcuera KII = 322°17'
YCTaHOBUTH oTcueT M = 322°14' Ha TOpU30OHTAIBHOM Kpyre. BepTukanbHas HUTh

CETKH CMECTHUTCS ¢ HabogaeMoi Touku (puc. 2.8).

Pucynok 2.8 — IOctupoBka
CoBMECTUTh BEPTHKAIbHYIO HHUTb CETKH C HaOMI0JaeMOW TOUYKOH A,

JEUCTBYSI TOPU3OHTAIIBHBIMU UCITPAaBUTENbHBIMU BUHTaMU 1 (puc. 2.6).

2.5.1.4. TloBepka paBeHCTBA MOJICTABOK
I'opuzonrtansHas oce HH; Bpamienus 3putenbHOl TpyOBl NOKHA OBITH
NEPIECHANKYJIIPHA K OCHOBHOM OCH BpalleHus ZZ | TeON0IUTA.

Breimonnenue IMOBCPKHU: BLIMTOJIHACTCA ABYMS CIoco0amH.
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IepBbiii cnocod: 3akpenuth npu KII num0 u HaBecTH nepeceueHue
CeTKM HUTEW Ha BBIOpPAHHYIO TOYKY A B BEpXHEW YaCTH CTE€Hbl M 3aKPEHUTh

anuaany (puc. 2.9).

Pucynok 2.9 — BelnoiiHeHHE TOBEPKU PaBEHCTBA MOJICTABOK

Onyctuth TpyOy 10 TOPU30HTA HMHCTPYMEHTA M OTMETHTh HA CTEHE
NPOEKIUIO a; Ha mepeceyeHuu ceTku Hutei. [lepeBectn TpyOy uepe3 3€HHT.
Otkpenuts anuaany u npu KJI HaBecTn nepecedyeHre CETKA HUTEW Ha TOUKY A U
3akpenuTh anuaanay. OnycTuth TpyOy A0 YpOBHSA paHEe OTMEUEHHON TOYKU M
OTMETUTH MPOEKIIUIO a IEPECEUEHUS CETKU HUTEH.

Ecnu Toukm a; W a; COBMECTWIMCh WJIM BBINIOJHSETCS HEPABEHCTBO
a;a,/Aa<1/600, ycnoBue cunuTaTh BHIIOJHEHHBIM. ECiiu ycioBue He BBINTOJIHSAETCS,
WCIIPABIICHUE TIPOU3BOJUTHCS B ONTUKO-MEXaHHUUYECKON MaCTEPCKOM.

Bropoii cnocod: npu KII BU3MPYIOT BBICOKO PAacCHOJIOKEHHYIO TOUYKY A.
[ToBOpoTOM TpyOBI B BEpTHKAJIBLHOU INIOCKOCTH MPOECKTUPYIOT TOUKY A Ha 3apaHee
YCTaHOBJICHHYIO TOPU30HTAJILHO HUBEIUPHYIO peUKyY (puc. 2.9) U CHUMAIOT OTCYET
a;. Te ke nerictBus BeINONHAIOT U nipu KJI 1 cHUMAIOT oTCUeT as.

Ecnm a; — a»/Aa<1/600, ycmoBue cUUTaeTCs BHIMOTHEHHBIM.

2.5.1.5. OrcuerHoe ycrpoiictBo Teogonuta 2T30 (2T30II)
B kauectBe oTcueTHOoro ycrpoiictea B Teoponutax 2T30, 2T30II
UCIIONB3YETCSl IIKAJOBBIM MHMKPOCKOI, B IIOJ€ 3PEHHUS KOTOPOTO BUIHBI
U300paKEHUS JEJICHUN TOPU30HTAIBLHOTO M BEPTUKAIBLHOTO KPYroB JMMOa

mKajgbl. JlouHA [IKanbl paBHA W300pAKEHHUIO HAWMEHBIIETO TIPalyCHOrO
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nenenus kpyra numoba. MHaekcoM st oTcuera CIyKUT IITPUX JIUMOa, KOTOPbIN

pacnoJiaraeTcs B mpejenax mkaisl (puc. 2.10).

Oreaerm
I-107° 4%
B- -11922

Pucynok 2.10 — Orcuetnoe ycrpoiictBo Teomonuta 2T30I1

N300paxkeHre MWTPUXOB BEPTUKAIBHOIO M TOPU30HTAIBHOTO KpPYTOB

COOTBETCTBEHHO 0003HAUYCHBI 6YKBGHHI>IMI/I cumBonamu Bu I'.

2.5.2. Pabora ¢ Teoq0IuTOM
[Tocne mpoBeeHUs MOBEPOK U COOJIIOACHUSI BCEX T€OMETPUUYECKUX YCIOBUI,
KOTOPBIM  JIOJDKEH  YJOBJETBOPSATH  TEOAOJIUT,  MOXHO  MPHUCTyNaTh

HCTIOCPCACTBCHHO K ITOJICBBIM pa60TaM.

2.5.2.1. '3MepeHune ropu30HTAIIBHBIX YTJI0B



28

Teomonut neHTpyroT Haa Toukord A (craniueit). Ha toukax B u C, mexnay
KOTOPBIMH U3MEPSIETCS YroJl, yCTAHABIMBAIOT BUSUPHBIC LIECJIH: MAapPKH, BEXU H T. 1.

(puc. 2.11).

Pucynok 2.11 — MI3MepeHre ropu30HTaIbHBIX YIII0B

CyIiecTByeT HECKOJIBKO CIIOCOO0B HM3MEPEHHS TOPU30HTAIBHBIX YTJIOB.
OauH U3 HUX CIOCO0 MPUEMOB.

N3Mepenue yriia npu OJHOM TOJIOKEHUUM BEPTUKAIBHOIO Kpyra —

nonynpueMm (KJI wnm KII). IlonHblii mpueM — u3MEpeHUE MpU TMOJIOKEHUSIX

BepTuKabHOTO Kpyra KJI u KII.

bonee TouHbIC pe3yJbTaThl 1IOJYy4ar0T, MMPOBOAA U3MCPCHHA HCCKOJIbBKHUMH

MIpUEMaMH.

Pe3ynbTaThl ©I3MEpPEHUI 3aMUCHIBAIOT B MOJIEBOM KypHa (Tabi. 2.2).

Tabnuua 2.2 — )KypHan usmepeHus: TOpu30HTANIbHBIX YTJIOB

|CTaHHI/I5{‘ Touka ‘HOJIO}KGHI/IG‘ Ortuer no ‘ Yron, | CpenHee‘
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Ha0JII0/ICH| BEPTUKAJIbH | TOPU30HTAJIBH | MMOJYUYEHHBIN U3 | 3HAUYCHUE
us Oro Kpyra | oMy Kpyry noaynpuéma yria
1 KT 227°45 211"
2 249°06'
A 21°21"
! KII 46745 21°21'
2 68°06’

[Tpumep: I'opu3oHTANBHBIN YIOJI U3 MOJTyIIpUEMa:
npu KJI: B; = KJI; — KJI, = 249°06'- 227°45'= 21°21";
npu KII: B, = KII, —KII; = 68°06' - 46°45'=21°21".

Cpe,uHee SHAYCHHUC yTIJIa:

Bep = (B1 + B2)/2 =21°21".

[ITxana ropu3oHTAIBLHOrO Kpyra nporpaayuponana ot 0 qo 360°.

2.5.2.2. I3MepeHne BEPTUKAIBHBIX yTJIOB

VYTi0M HakJIOHA V Ha3bIBAIOT Yo MCKIY FOpHBOHTaHBHOﬁ IINIOCKOCTBIO U

HalpaBJICHUEM Ha HaOmojgaeMyro Touky (puc. 2.12). Yrom HakiaoHa ObIBaer

TOJIOKUTEIIbHBIN W OTPUUATENbHBIN. [lOJIOKUTENBHBIA yIrOJ HAKJIOHA BBILIE

TOPU30HTAIIBHOM OCH, OTPULIATEIbHBIA — HAXKE.

Y- Y20/ HAKRNOHQ

'/f///////f////////.//////f//////'/////////7/// //.//,,//,//,/////,

Pucynok 2.12 — 3mepeHune yria HaKJIoHa
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[IIkaya 111 BEpTUKAIBHOTO Kpyra UMeeT 2 psaaa MUp CO 3HAKOM «+» H «—».
[To mkane ot 0 mo 6 Oepercs OTCUET B TOM Ciydae, Korja IMOKa3aHus JuMOa
MOJIOKUTEIBHBI.

ITo mkane ot 0 10 —6, Korjaa moka3aHus JIUMOa OTPULIATEIIbHBI.

B mpornecce m3aMepeHus yrioB HakKJIOHA OMPEAENsioT mMecto Hymst MO —
OTCYET 10 BEPTUKATBHOMY KPYTY IIPH TOPU3OHTAIBHOM ITOJI0KEHUN BU3UPHOU OCH
3pUTENBHON TPYOBI, KOTOPBIA TOJDKEH OBITH MIOCTOSIHHBIM M OJTM3KUM K HYITIO.

J1J1st 5TOrO MPUBOJAT My3bIPEK YPOBHS MPU BU3UPHOU TpyOE B HYJIb-ITYHKT U
BU3UPYIOT Ha TOUKY, 6epyT otcuet KJI, 3arem Ha Ty xe Touky npu KII.

MO nns 2T30:

MO =0,5 (KJI + KII), MO He nomxHo npeBbimarh 1,5'.

VYron HaknoHa a1 2T30 BEYUCISAIOT IO OJHOM U3 (GOPMYII:

v=0,5 (KJI - KIT), (2.3)
v =KJI - MO, (2.4)
v =MO — KII. (2.5)

Jns npyrux TeoaoautoB (opmynbl BeluuciaeHus MO U v IpuUBOASTCSA B
NacropTe.

Ecnu ycnoBus He BBINOJTHSAIOTCS, MPOBOJUTCS IOCTHPOBKA TeojonuTa. He
cMmernias Tpyosl ¢ HabmogaeMoit Touku mipu KJI, HaBOsAIIMM BUHTOM 3PHUTEILHOMN
TpyObl YCTAaHOBUTH IO BEPTUKAIBHOMY KPYTy OTCYET, PaBHBIA YIJIy HAKJIOHA V
(mpu 3TOM TOPU30HTAJIbHAS HUTh CETKM CMECTHUTCS C HAOJI0AaeMOW TOYKH).
COBMECTUTh HUCIPABUTEIBHBIMU BUHTAMHM CceTKM Hutedt 1 (puc. 2.6)
TOPU30HTAIBHYIO HUTh C HAOJI0/1aeéMON TOUKOM.

Pe3ynbTaThl ©13MEepeHH CBOAAT B )KypHa (Tadm. 2.3).

Tabnuna 2.3 — XKypHan usmepeHus yrioB HaKJIOHA

Touka Otcyer 1o BepT. Kpyry Yron
CraHnusa MO HaKJIOHA
HaOJII0IEHUS KII
KIJI v°
A 1 4°29’ 0°01’ 4°28'

Harmpumep:
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MO = 0,5(KJI + KIT) = 0,5(4°29'- 4°27") = 0,5x02' = 01';
v =KJI - MO = 4°29"-01'= 4°28';
wm v = MO — KIT = 01"+ 4°27'= 4°28';
wn v = (KJT — KIT)/2 = (4°29'+ 4°27")/2 = 4°28".

2.5.2.3. 3smMepeHne pacCTOSHUN

Paccrosinue HU3MCPAIOT HUTAHBIM OAJIBHOMCPOM II0 BepTHKaHBHOﬁ peﬁKe

Puc. 13.

C CAHTUMETPOBBIMHU JieJIeHUsIMU (puc. 2.13).

[lopcunTaB 4YMCIO JENEHWHA N MEXKAY BEpPXHEM M HWKHEH HUTAMH

(puc. 2.14), Hax0AT UCKOMOE PACCTOSHUE 10 hOopMYyJIE:

D=Kxn+C, (2.6)
rae K —xo3g Pucynok 2.13 — Hutsnoi 0 (mo Pucynok 2.14 — Onpenenenue
C —nc JaJIbHOMED Ha 0 ( PaCCTOSIHUSA
npeHedperaror.

Hampumep: d =100 x 14 cm = 1400 cm = 14 M,
rae n = 14 caHTUMETPOBBIX JCICHUIA.
I'opuzoHTaNBHOE MPOJIOKEHUE TUHUN HAXOAAT 10 hopmyJie:

D = dxcos2 v. 2.7)
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2.6. COJEP’)KAHUE OTYETA U ET'O ®OPMA
Otuer odopmisercs Ha aucTax Gopmata A4 U JODKEH COACpPKATh: 1Eh
paboThl; cXemMy  TeoJoJuTa C  O00O3HAYEHHWEM  BCEX  €ro  4acTew;
3aKOHCTICKTUPOBAHHBIC TIOBEPKHU M FOCTUPOBKH; TAOJIHIIBI C TAHHBIMUA H3MEPEHHBIX
TOPU30HTAIBHBIX W  BEPTHKAJIBHBIX  YIJIOB; OMNpPEACIICHHE MecTa  HYyJs

BCPTHUKAJIBHOT'O Kpyra TCOa0JINTaA.

2.7. BOITPOCBI JJIA 3AIIUTBI PABOTbI
1. Yto Ha3pIBaeTCSA TEOAOIUTOM?

2. Knaccudukamnus T€010IUTOB 110 TOYHOCTH U YCTPONCTBY?
3. [loBepkyu 1 FOCTUPOBKH TEOIOIHUTA?
4. Kak onpenensieTcss MECTO HyJIsl TEOI0IUTA?
5. Crioco0bl n3MepeHusi TOPU30HTAIbHBIX U BEPTUKAIbHBIX YIJTIOB?
[Ipu 3amuTe pabOTHI CTYJEHT JOJDKEH IMOKa3aTh MPaKTUYECKOE BIIAJICHUE
npuOOpOM U TEOPETUYECKHE 3HAaHUS MO0 YCTPOICTBY, MOBEpPKaM U FOCTHPOBKaAM

npuodopa.
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JIABOPATOPHAS PABOTA 3

YcTpoiicTBO, NOBEPKH, OCTUPOBKHM HUBEJIHUPA U Pad0Ta ¢ HUM

3.1. IEJIb 1 COAEPXXAHUE
Hean: uzyuenue ycrtpoiictBa HupenupoB H-3, H-10JI, BeimosHeHune wux
MOBEPOK M IOCTUPOBOK, a TAKXKE OINpPEACIICHUE MPEBBIIICHUA U OTMETOK 3TUMU
npudopamu Ha NpakTHKe (B 1a00OPaTOPHBIX YCIOBUSX).
PaGota BoInonHsieTcss OpuragamMu 1no 2—5 CTyJEHTOB, Kbl U3 KOTOPBIX
JOJKEH: U3Y4YUTh YCTPOMCTBO ypoBeHHbIX HUBenupoB H-3, H-10J1 u HuBeaupHbIX
pEeeK; HAYYUThCS IMPOU3BOJUTH MOBEPKH M FOCTUPOBKM HUBEIHMPOB B IOJEBBIX

YCIOBUAX, YMCTh U3MCPATH IIPCBLIMICHUA U OIIPCACIIATE OTMCTKH 3a/IaHHBIX TOYCK.

3.2. TEOPETUYECKOE OFOCHOBAHUE

Husenupel  npenHasHadeHbl I NPOM3BOJACTBA  I'€OJE3MYECKHUX
U3MEPEHUH, B PE3YJIbTATE KOTOPBIX ONPEACIISAIOT MPEBBIIMICHUS TOYEK, a TAKKE
UX BBICOTBI (OTMETKHM) HaJ HIPUHATOM YPOBEHHOM IOBEPXHOCTHIO.
[IpOMBIIIIEHHOCTh ~ BBIIIYCKA€T HUBEJIUPBI JBYX OCHOBHBIX THUIIOB: C
KOMIIEHCATOPOM YTJIOB HaKJIOHA 3pUTENBbHON TPyObI U ¢ ypoBHEM mpu Heil. [lo
TOYHOCTH HUBEJIMPBI MOAPA3AEISIFOTCSA Ha BBICOKOTOUHbIE — Tunia H-0,5, Tounbie
—tuna H — 3 (H - 3K, H - 3KJI) u texunueckue — H-10. Iludpsl B MapkupoBke
npuOOpPOB 03HAYAIOT BEJIMUMHY KBaJIPATHUECKON MOTPEIIHOCTH HUBEIUPOBAHUS

JBOMHOTO XOJa JUIMHOW 1 KM B MUJIITUMETpax.

3.3. AIITTAPATYPA U MATEPUAJIbI
1. Husenup H-3 v H-10J1.
2. JIBe cTaHapTHBIC HUBETUPHBIC PEIKU.

3. bymara ¢opmara A4.

3.4. YKA3ZAHUA 110 TEXHUKE BE3OITACHOCTHU
Heobxoammo ocTopokHO 00paiaThCs ¢ BEIIKAMHU M IITaTUBAMH, TaK Kak

OHM HMCHOT OCTPBLIC KOHIBI, @ TaKXC 06CpCFaTL I'CoOAC3NICCKUC HpI/I60pLI oT
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yAapoB u cotpsicenuid. [lepeHocuTh MpuOOpPHI HY’KHO B CHIEUATIBHBIX QyTIIspax.

3.5. METOJUKA U ITOPAIOK BbIIIOJIHEHMA PABOTHI

3.5.1. YcTpolcTBO ypOBEHHBIX HUBEJIUPOB U PECK

3.5.1.1. HuBenmup H-3
Huenup H-3 — TOuYHBI HUBENHWp C UWIMHIPUYECKHUM YPOBHEM U
DJIEBALMOHHBIM BHUHTOM, IIpelHa3HadeH i HuBenuposanus III m IV knaccos

TOYHOCTH U JIJII MHKEHEPHO-Te0/Ie3NUYeCKuX u3bickanuit (puc. 3.1).

Pucynok 3.1 — Tounsiit Huennp H-3:
1 — rosioBka mTaTyMBa; 2 — NPYy>XUHAIIAS IJIACTUHA; 3 — TOABEMHbBIE BUHTHI,

4 — nojACTaBKa; 5 — 3J€BAllMOHHBIN BUHT; 6 — KPYTJIbIA YPOBEHB; 7 —
UCIIPABUTENBHBIE BUHTHI; § — OKYJIAP; 9 — KOpoOKa MUIMHAPUIECKOTO ypoBHS; 10
— TopIeBas yacTh; 11 — 3putenbHas TpyOa; 12 — kpemainbepa; 13 — myiika BU3upa;

14 — 006bexTuUB; 15 — 3akpenuTeabHbIN BUHT; 16 — HABOJSALIUNA BUHT TPYOBI.

Husenup H-3 cocTtouT u3 AByX OCHOBHBIX 4acCTEW: HUKHEW HEINOABHUKHOU
MOJICTaBKW HUBENUpa 4 U BEpXHEH MOJBUKHOM pabouel yacTu npudopa.

Bepxwnsist paboyasi yacTb HUBEJIMPA COCTOUT U3 BEPTUKAIBHOM OCU BpallleHUs
npubopa, MOJACTABKU 3PUTENBHONU TPYOBI, KPYTJIOTO  ypPOBHA 6 U 3pUTEIBHOU
TpyOBI 11.

3putenpHas TpyOa coctouT U3 oObekTHBa 13 M okynspa 8. Ha BepxHueit
qacTh TPyObl HAXOAUTCS MyIika Busupa 13 s rpy0oil HaBOJAKH 3PUTEIBHON

TpyObI HA IPEMET.
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Tpyba c BHyTpeHHeill QokycupoBkoil. Kpemanbepa 12 cuoyxur s
MOJyuYeHUs YeTKOro wu3o0paxkeHus. UYerkoro wu300pakeHUs CETKM HHUTEH
JIOCTUTAIOT BpallleHueM OKYJISIpHOW TpyOouku 8. KOHTaKTHBIA IUIMHAPUYECKUN
YPOBEHb KECTKO MPUKPEIJIEH K KOpIyCy 3puTelabHOM TpyOnl. M300paxkeHue
KOHLIOB ITy3bIPbKa YPOBHSI C IOMOULIBIO CUCTEMBI IIPU3M NEPEIAETCS B MOJIE 3PEHUS

3puTenbHOM TpyOsI (puc. 3.2).

Pucynok 3.2 — Ilose 3peHust 3pUTEIbHON TPYOBI
1 — n300pakeHre My3bIpbKa IWIMHIPUISCKOTO YPOBHS;, 2 — HUBEJIUPHAsS PEilKa;
3 — cpenHsia rOpuU30HTaJIbHASI HUTh CETKU; 4 — MaJTbHOMEpHAsi HUTh CETKU

[IpaBwibHBIM OTCueT OyAeT B TOM cClly4yae, KOIJla KOHIbI MY3bIpbKa
UUJIMHJIPUYECKOTO YPOBHS OyAYyT COBMEIIEHBI, KaK OKa3aHO Ha pucyHke 3.2. Jlis
MOJICBETKU YPOBHSI UMEETCS 3€pKaJIo, /Ui IOCTUPOBKU YPOBHS B TOPILEBOM 4acTH
10 (co cTOpOHBI OKyJisipa) — YEThIpE HUCIPABUTEIbHBIX BUHTAa YpOBHA. Jlis
3aKpeIIeHUs BEPTUKAIBHOW OCH HHUBENHpa MpU IpyOOM HaBEJIEHWU Ha MpeaMeT
(peiKy) CIIyKUT 3aKpenuTeNbHbIM BUHT 15, a [y TOYHOTO HaBEJCHUS —
HaBOJAIIWN BUHT 16.

DJIeBallMOHHBIN BUHT 5 CIYyKUT JUIsl BpAalllEHUS TPYyObl B BEPTHKAIbHOU
MII0CKOCTU. Kpyriblii ypoBeHb 6 MpeaHa3HAYEH I MPUBEACHUS BEPTHUKAIBHOU
OCH B OTBECHOE€ NoyokeHue. KOCTUPYIOT KPYIribld YPOBEHb C MOMOUIIBIO TPEX

HUCIIPABUTCIIbHBIX BUHTOB 7.

3.5.1.2. HuBenup H — 10JI
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Texnunueckuit HuBenup H-10JI — wMamoraGaputHblii HUBEIUpP C
KOHTaKTHBIM LUJIUHAPUYECKUM YPOBHEM U 3JI€BAIlMOHHBIM BUHTOM — CHaOXeH

JUMOOM JUISl U3MEPEHHS TOPU30HTANBHBIX YIIIOB (puc. 3.3).

- - - - v
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Pucynox 3.3 — Cxema nuenupa H-10JI: 1 — oO0bekTuB; 2 — Mmymika; 3 — OTKUIAHOE
3epKalio; 4 — OKyJsIp; 5 — 2JIEBALMOHHBINA BUHT; 6 — OKOIIKO JJIs1 OTCYETOB IO
auMOy; 7 — mapoBas msiTa; 8 — pyKosiTka CTAaHOBOTO BHHTA; 9 — cTaHOBOM BUHT; 10
— TUMO FOPU30HTATBHOTO Kpyra; 11 — KoXyX; 12 — I0CTUPOBOYHBIE BUHTHI
LUJIMHIPUYECKOTO YPOBHS; 13 — kpemanbepa; 14 — 3epkano; 15 — kpyribri

YpOBEHb; 16 — MpeaOXpaHUTENbHBIN KOIMauoK

Husenup npenHasHayeH Ui BBINOJHEHHUS TEXHUYECKOIO HUBEIUPOBAHUS U
UMEET Psii KOHCTPYKTHUBHBIX OCOOEHHOCTEH, OJAHO M3 KOTOPBIX — OTCYTCTBHE
Tperepa € MNOABEMHBIMH BHUHTaMH. IS YCTAaHOBKM HMBEIMpPA MO KPYIJIOMY
YPOBHIO 15 ciyXuT mapoBast msta 7 Ha TOJOBKE CIENUAIBHOTO IITATUBA, HA
KOTOpOM M 3akperuisitor HuBenup. [lpuBoas HuBenup B paboyee MOJOKEHUE,
BbIBUHYMBaIOT Ha 1 —1,5 oOopora craHOBOW BHUHT 9 W, HAKIOHSS HUBEIHP
PYKOSITKOM CTaHOBOTO BHMHTa &, MPHUBOJAT Iy3bIPEK KPYIVIONO YPOBHS B HYJb-

MyHKT.
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HuBenup mnpurojsen mis npuOIMKEHHOTO H3MEPEHUS] TOPHU30HTAIBHBIX
yIIIOB, I 4ero umeeT JuMO 10, oTcdeThl Mo KOTOPOMY OEpyT ¢ TOYHOCTBIO IO
JIECATHIX JIOJIEN Ipaayca Yepe3 OKOILIKO O.

3putenbHas TpyOa BpamaeTcs Mo asuMyTy Ha 360° U He wuMeer
3aKPEMUTENIbHOTO U HABOJSIIIETO BUHTOB, T.€. TPyOa HABOJUTCS Ha PEUKY OT PYKH.

[IpuBeneHue my3blpbka KOHTAKTHOTO IUJIMHIPUYECKOTO YPOBHSI B HYJIb-
MYHKT BBITOJTHSIOT 3JIEBAIIMOHHBEIM BUHTOM 5. OcCTallbHBIE NPUEMBI PabOTHI C

HusenrpoM H-10JI ananornynel npuemam ¢ Husenupom H-3.

3.5.1.3. HuBenupHble pelKu U MOPSIAOK OTCUUTHIBAHUSA 110 HUM

HuBenuphnasi pelika cOCTOUT U3 JABYX OpPYCKOB JIBYTaBpPOBOTO CEUEHUS,
COCIMHEHHBIX MEXIy COOO0H METAINTUYeCKO (QypHUTYpOH, YTO TO3BOJISET
CKJIaJIbIBATh €€ IIPU TpaHCHOpTUpoBKe. Peitku BeimyckaroT Tpex Tunos: PH — 10,
PH — 3 u PH — 05. BykBbl 0603HauatoT: P — peiika, H — HuBenupHas, a uudpol
10, 3 u 05 — cpegnue KBagpaTUUECKHUE MOTPEIIHOCTH HUBEJIUPOBAHUS B MM Ha |
KM xoja. Peliku ObIBaIOT: LeJbHBIE, CKIIAHbIE U Pa3BUXKHBIE; OJJHOCTOPOHHHE
u naBycropoHHue. Ilpu reojesmdeckux paboTax B CTPOUTENbCTBE Haubosee
yacto npumeHsitorcs (HuBenupoBanue III u IV kiacca) cranmapTHbie
TPEXMETPOBBIE CKIanHble aABycTopoHHMe perku PH — 311 — 3000C c
CaHTUMETPOBBIMU JETICHUSMH. [Ipm 3TOM € OJHOW CTOPOHBI PEUKH JEIICHUS
YepHble, a C Jpyrod KpacHble (YepHble M  KpacHble  CTOPOHBI
petikn).JleruMeTpoBbIe ACeHUST PEHKHU ol POBAHBI C YePHOU CTOPOHBI OT 0 10
29. C kpacHoii — ot 46 1o 75. Ha kaxaoil CTOpOHE PEWKU LIBETHBIC IIAIIKHU
KQKJIOr0 JIELIMMETPOBOTO MHTEPBAJIA, COOTBETCTBYIOLIME YYacTKy B 5 cM,
COCAUHAIOTCS BEPTUKAIBHOM IMOjocoW. Ha KOHmax HUBENIMPHOW pPENKH
VKPEIUIAIOT TMATKA B BHUJE METAUIMYECKUX TOJIOC TOJMMHON 2 MM.
OrcunThiBaHWE MO PEUKE MPOU3BOAAT IO CPEAHEH TOPU3OHTAIBHOW HHUTH
HuBenupa. OTcyer Bceraa NPeAcTaBiIeT COOOM YEThIPEX3HAYHOE YHUCIIO B
MUJUITUMETpaXx: MepBble ABe HUGPhI — OMMKANUIINI TOAMUCAHHBIN JeIUMETP Hal

CpelHeW MATKOW; TpeTbsl LM(pa — YUCIO LEIbIX CAHTUMETPOB OT Hayaja
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JaHHOro JeOuMCETpa, 4YCTBCPTad III/I(I)pa — JACCATBIC OO0JIM CAaHTHUMCTpA,

olleHMBaeMble Ha ria3. Hanmpumep, Ha pucynke 24 orcuer paBeH 1786.

3.5.2. IloBEpKH U FOCTUPOBKH YPOBEHHBIX HUBEJINPOB

[lepen HavamoM MoyIeBBIX PabOT BBIMOJHAIOTCS MOBEPKU HHUBEIHpA IS

oOecrieyeHuss  HEOOXOAMMOW  TOYHOCTHM  M3MEpPEHUH, T.€.  KOHTPOJIb
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B3aMMOPACIIOJIOKEHHUSI OCHOBHBIX Ooceil HuBenupa (puc. 3.4).

U : —_—~€-

Pucynok 3.4 — OcHoBHBIE OCH ypOBEHHBIX HUBENUPOB: HH — och
UWIMHAPUYECKOTOo ypoBHS; WW — BU3UpHAas OCh 3pUTENbHON TpyObl; ZZ — OCh
Bpatenust; UU — ocb KpyTJIoro ypoBHs
3.5.2.1. IToBepka Kpyriioro ypoBHs

Ocp kpyrnoro ypoas UU nomxHa OBITH MapajuiefibHa OCH BpallleHUs
HuUBenupa ZZ.
BrinosiHeHue MoOBepPKHU
YcTaHOBUTH KPyTJbId ypoBeHb HHBenupa H-3 Mexay JoO0bIMU IBYMs
MOJbEMHBIMU BUHTaMH. Bpaias (0JHOBpEMEHHO) HUX B MPOTHUBOIIOJIOXKHBIC
CTOPOHBI, TPUBECTH Iy3bIPEK YPOBHSA Ha CEpEeOuHy, a 3aTeM TPEThUM

MOABEMHBIM BUHTOM IIPUBECTH €ro B HYIb-NIyHKT. [loBepHyTh TpyOy Ha 180° u
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3aMEeTUTh TMOJIOKeHUE My3bIipbka. Eciii OH He BhIIIEN 3a TpeAesibl BTOPOM
OKPY>KHOCTH, YCJIOBHE CUMTAIOT BBINMOJHEHHBIM (11 HUBenupa H-10JI my3sipex
KpPYIJIOrO YPOBHS IPUBOASAT B HYJIb-IIYHKT C TOMOIIBIO PIYAKKOB KIIMHOBUHO-

JIMCKOBOM CHUCTEMBI U MOBTOPSIIOT TE 7K€ ONepaluu, 4To u ¢ Hupenupom H-3).
Ecnu yciioBue He BBINOJIHIETCS, TPOBOAUTCS IOCTUPOBKA.

FOcTupoBka HuBeupa
[Ty3pipexk cMEmaT B CTOPOHY HYJb-IIYHKTa HAa TMOJIOBUHY OTKIJIOHCHUS
IOCTUPOBOYHBIMU BHUHTaMu ypoBHA. C MOMOIIBIO TMOABEMHBIX BHUHTOB (WUJIU
KJIMHOBUTHO-JIUCKOBOW CUCTEMBI) My3bIPEK JOBOJAT A0 HYJb-ITyHKTa (MepeMerias
Ha BTOpPYIO MOJIOBUHY OTKJIOHEHMS]) W BHOBBH IMOBOpauuBarT TpyOy Ha 180°
(moBTOpsitOT TOBEPKY). I[loBEepKy M IOCTHPOBKY TOBTOpSOT 2-3 pasza 10
BBITIOJIHEHUS YCIIOBUS ¢ TOYHOCTHIO 110 0,1-0,2 nenenus.
3.5.2.2. [loBepka ceTKH HUTEN
l'opuzoHTaNnbHAS HUTH CETKU JIOJKHA OBITH MEPICHAUKYISIPHA OCH

BpallCHUS] HUBEIUPA.
Bbino/iHeHHE MOBEPKHU.

[TepBrrit cioco6 (mo Touke). Bpamias Tpemsi mOoIbeMHBIMU BUHTAMU WIIH C
MOMOIIbI0 KJIMHOBUJIHO-JAUCKOBOW CHCTEMBI 110 OTHOCHTEIBHOMY KpPYIJIOMY
YPOBHIO, HUBEJIHP MPUBOIAT B pabouee MOJIOKEHUE. 3aMeyaloT Ha Kparo MOJis
3peHuss TpyObl TOuky M, wm300pakeHue KOTOPOW TIOManaeT Ha CPEIHIOI0
TOPU3OHTAIBHYI0 HUTh CeTKU HuBenupa (puc. 3.5). [ImaBHO BpamamT TpyOy B
TOPU3OHTAILHOM TJIOCKOCTH U, €CJIM HUTh CETKU HE CXOJIUT C 3TOM TOUYKHU, YCIOBUE

BBINNOJIHEHO. Eciun YCIOBHC HEC BBIIIOJHACTCA, IIPOBOAAT FOCTHPOBKY.

Pucynok 3.5 — IloBepka ceTKM HUTEU MO TOUKE
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Bropoii cnoco6 (mo otBecy). IlpuBons HuBenup B pabouee COCTOSHUE,
HaBOJAT BEPTUKAJIBbHYI0 HUTh HAa HUTh MOJBEIIEHHOTO B IOJE€ 3PEHHS OTBECA.
BepTtukanbHasi HUTh HUBEJIMPA COBIAJIAET C HUThIO OTBECA — YCIIOBUE BBITIOJIHEHO.
B mpotuBHOM ciydae TpeOyeTcs I0CTUPOBKA.

FOcTuposka
KOcTupoBKka BBIMOJIHIETCS IOBOPOTOM CETKH HUTEH (puc. 3.5), 1Jig uero y
HuBenupa H-3 co 3putenbHON TpyObl cHuUMaT oOkymsip 8 (puc. 3.1) wu
MOBOPAYMBAIOT OINpaBy CETKU HUTEH B TpeOyemoe mnosioxeHue. Y Hupenupa H-
10JI okynsip HE CHUMAIOT, 2 CHUMAIOT TOJIBKO MPETOXPAHUTENBHBIN KOJIMAY0K
16 (puc. 3.3) u, ocnabuB KpemUTEIbHBIE BUHTHI OKYJIApa, MOBOPAYHBAIOT €TO

BMECTE C CETKOM HUTEH B HCO6XOI[I/IMOC ITOJIOXKCHHUC.

3.5.2.3. IloBepka riaaBHOTO YCIOBUS

Ocpy HH KOHTakTHOrO UWIMHAPUYECKOTO YPOBHS JIOJKHA OBITh

napayienbHa Bu3upHoit ocu WW 3putensHO# TpyOBbl.
Bbino/iHeHHE MOBEPKU

Cnoco® [JBOMHOrO HUBENUPOBAaHMS JiMHUM. B Toukax A u B,
pacIojoKeHHbIX Ha paccrosHur 50-70 M, 3a0MBarOT KOMBIIKH (puc. 3.6).
HuBenup ycTaHaBIWMBAIOT TakK, YTOOBI OKYJISAP MPOCIUPOBAICS HA BEPTHKAIH
HaJl TOYKOU A (puc. 3.6 a). UsmepstoT BbICOTY mpubopa 1 OT Bepxa
KOJBIIIKA JIO LEHTpa OKyJsipa C TOYHOCTHIO 10 1 MM (MEpHOW JIEHTOH,

PYJIETKOM).

BusupyroT Ha peiiky, yCTaHOBJICHHYIO B TOUke B, U mpousBoasT oTcyeT b,

NIPEABAPUTEIBHO IPUBEA ITY3bIPEK HUINHAPUUYECKOTO YPOBHS B HYJIb-ITYHKT.

MeHAI0T MecTaMd HUBEIUP U PEKy, U3MEPSAIOT BBICOTY MpuOOpa 1r H

OepyT oTcueT Ha peiike a (puc. 3.6 0).

Brruucnsror norpemnHocts X He napaiienabHocTd oced WW n HH:



41

X=(@+b)2—-(1+1)/ 2. (19)
Ecmn X <+ 4 MM, yClIOBHE BBIIIOJIHEHO.

Ecnu X > + 4 MM, BBITIOJTHSIIOT FOCTUPOBKY.

Pucynok 3.6 — J/[BoiiHO€ HUBETMPOBAHUE JINHUU

FOcTupoBka

Heo0xoaumMo BEIMUCIUTH OTCUET ap: a9 = a — X U DJICBAIlMOHHBIM BHHTOM
COBMECTHUTH CPEIIHIOI0 TOPU30HTAILHYIO HUTh CETKH C OTCUYETOM a) Ha PEHKe.
[Ty3bIp€K MUIMHAPUYECKOTO YPOBHS MPUBOAST B HYJb-IIYHKT BEPTHUKAJIbLHBIMU
ucrnpaButenbHbiMU BuHTamMu 10 (puc. 3.1) unu 12 (puc. 3.3). 3arem noBepky

MOBTOPSIIOT.

3.5.3. Onpenenenre NpeBbIIEHUI 1 OTMETOK METOJIOM T'€OMETPUUYECKOTO

HHUBCJINPOBAHUA

Haubonee 4acTo PUMEHSEMBIN cnoco0 reOMETPUYECKOTO
HUBEJIIMPOBAHUS — 3TO TaK Ha3bIBaeMBIH CIIOCO0 «u3 cepeauHnl» (puc. 3.7).
[IpuBens HuUBenMp B pabodee COCTOSHHWE M CHSB OTCYETHI, INMPEBBINICHHE h

HaxoasT 1o Gopmyne: h =a — b unu hy = a, — by, rae a4 ¥ by — COOTBETCTBEHHO
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OTCUETHI 110 33JIHEW U NepeIHeN peiikaM Mo YEPHBIM CTOPOHAM (J/1J1s1 TOBBIILICHHUS
TOYHOCTM HM3MEPEHMM M KOHTPOJS HA CTAaHUMHA 4YacTo JIOMOJHHUTEIBHO
IPOU3BOJAT OTCUETHI MO0 KPACHBIM CTOPOHAM PEMKM U HaXOJAST HpeBbIIeHHUE hy
= ax — by. Pazuuna B orcuerax Ah = + hy — hy < 4). Ormerky Touku B mipu

U3BECTHOM oTMeTKE TOUKU A, paBHOUN Hrps2, HAXOIAT 11O hOpMYyIIE:

[IpuMeHUB BBIIETIPUBEICHHBIN CITOCO0 «U3 CEPEIUHBIY», B Ta0OPATOPHBIX
YCJIOBUSIX OMNPEACIUTh MPEBBINICHUS W OTMETKH 3aJJaHHBIX TOYEK U 3aHECTHU

pe3yJibTaThl U3MepeHuid B Tabnuiy 3.1.

Ta6muma 3.1 — XKXypHan HUBeTMpOBaHUS

No No Otcuetsl 1o petikam(mm) | [IpeBbimenue h; Cpennee  |AGcomoTHas
CTaHLIMA | TOYKH 3anueit, a |Ilepenneit, b (ana) Hpﬁljjl(ﬁfgne OTM?;I;a Hi
1 Rp42 |u - y
K
C - y K
K
2 Rp42 |y y
K
D y K
K

Pucynok 3.7 — Crioco0 «u3 cepeIluHb»

3.6. COAEPXXKAHUE OTUETA U ET'O ®OPMA
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Otuet odopmisiercs Ha aucTax hopmara A4 U JOJKEH COJEPKaTh CXEMY
yctpoiictBa HuBenupoB H-3, H-10JI, mopsinok npou3BOACTBa MOBEPOK U

IOCTUPOBOK U TaOJUILy C MPOOHBIMU U3MEPEHUSIMHU.

3.7. BOITPOCBHI AJIA 3AHIUTEI PABOTbI

1. Haznauenue HUBEIUPOB?
Knaccudukanus HUBEIUPOB MO TOYHOCTH U KOHCTPYKIIMH?

[ToBepKH U IOCTUPOBKU YPOBEHHBIX HUBEIUPOB?

el

CrocoObl TeOMETpUYECKOT0 HUBEIUPOBAHMS ?
[Tpu 3amuTe pabOTHI CTYJIEHT JOJDKEH IMOKa3aTh MPAKTUYECKOE BIIAJICHUE
nmpudbOpPOM U TEOPETHUECKHE 3HAHHS IO YCTPOWCTBY, MOBEPKAM U FOCTUPOBKAM

npuodopa.

JIABOPATOPHAS PABOTA 4
IHocTpoeHue U MPOEKTUPOBAHUE MPOAO0JBHOIO NMPOQuJIst

JIMHEMHOT'0 COOPYKEeHUS

4.1. HEJIb U COAEP’)KAHUE

Heab: moMoub B n3yueHnu pasznenia «HuBemnpoBaHue Tpacchl TUHENHOIO
COOPYKEHUS.

Jns  AOCTWXKEHUs TOCTaBJIEHHOM LENU KaXIbld CTYAEHT JOJDKEH
BBIMOJHUTh WHJIUBUAYaJbHOE 3aJaHUE, KOTOpOE 3akitdaerca B 00paboTke
KypHajga TEXHHUYECKOTO HUBEIUPOBAHMS, TOCTPOCHUHU MPOJOJIBHOrO Npoduis u
BBIMIOJTHEHUH PACUY€TOB, CBA3aHHBIX C HAHECEHHWEM Ha MPO(UIIb MPOEKTHOMN JIMHUU.
CopeprxaHue 3aHIATHS CIIETYIOLIEe:

1. IIpousBectu 00pabOTKY KypHaJla HUBEJIMPOBAHUSI.

2. CoctaButh Nmpoduib TPacchl AOPOTH B MacmTabax: TOPU30HTAIBHOM-

1:1000; BepTukansaoMm - 1:100.
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3. Hanectu Ha mnpoduiab MNPOSKTHYIO JMHHUIO B COOTBETCTBUU C
TEXHUYECKUMHU  YCJIOBHUSMU Ha  NOPOCKTHPOBAHHUE  TpacChl.  BbIUKCINTH
HEO0OXOIMMbIE TPOCKTHHIC BEIMYUHBI.

4. OGopMUTH OTYET B COOTBETCTBUU C MPEIbABICHHBIMU TPEOOBAHUSAMH.

4.2. TEOPETUYECKOE OBOCHOBAHHME

Tpacca — 3TO nMHMA, OmpeAEAlOLIas OCb NPOEKTUPYEMOIO JIMHEHHOIO
COOpYKEHMsI, 0003HaUE€HHAsi Ha MECTHOCTH, HAHECEHHAs HAa KapTy WM 3aJlaHHas
KOOpAMHATaMU OCHOBHBIX TOUEK B U(POBON MOJIEIN MECTHOCTH.

OCHOBHBIMM 3JIEMEHTAMHU TpPACChl SBISAIOTCS €€ IUlaH (€€ NPOeKIUs Ha
TOPU30HTAJIBHYIO MJIOCKOCTh) U MPOAOIBHBIN Mpoduiib (BEpTUKAIBHBIN pa3pe3 mo
POEKTUPYEMOM JIMHUH COOPYKEHUS).

B mnane Tpacca momkHa OBITh O BO3MOXKHOCTH NPSAMOJHMHEWHOH, a B
OpOAOJABHOM Hpouie Tpacchl JIOJDKEH OOECHeunBaThCs  ONpEAESICHHBIN
JOITYCTUMBIN YKJIOH.

B 3aBucuMocTM OT Ha3HayeHUs Tpacca JOJDKHA  YJIOBJIETBOPATH
OIpe/eCHHBIM TPEOOBAaHUSAM, YCTAaHABIMBAEMbIM TEXHUUYECKUMH YCIOBUSMHU Ha
€€ IPOEKTUPOBAHUE.

4.3. AITITAPATYPA 1 MATEPUAJIbI

1. Ilupkynp-u3mMepuTENb, TPAHCIIOPTUP, JIMHENKA, KapaHJall, HHKECHEPHBIN
KaJIbKYJIATOP, LIBETHAS TYIIb UM LIBETHBIE I'E€JIEBBIE PYUKHU.

2. bymara dopmata A4.

3. MumiumerpoBasi Oymara opmata A2.

4.4. YKA3AHUMA 110 TEXHUKE BE3OITACHOCTHA
Brinonnenue gaHHON pabOThl HOCUT pacueTHO-rpaUuecKuil XapakTep U He

TpeOyeT COOI0ICHHS 0COOBIX TPeOOBaHMI M0 TEXHUKE O€30MMaCHOCTH.
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4.5. METOIMKA U ITOPAAOK BBIITOJIHEHUA PABOTBI
JIiss  BBIIONIHEHUS  3aJaHus  KaXIblii CTYJEHT IIOJy4aeT: >KypHal
TEXHUYECKOI0 HHBEIUPOBAHUS;, NUKETAKHYK KHIKKY; OTMETKM HA4aJlbHOTO H
KOHEeUHOro penepoB Hrpi; Hrp2; TaHHBIE U1 BBIYMCIEHUS OCHOBHBIX DJIEMEHTOB
KPYrOBOM KPUBOW: NMHKETAXKHOE IOJOKEHUE BEPUIMHBI yIjia MOBOPOTA TPACChl —

BY, Benuuuny yria noBopota Tpacchl — 0 ,paguyc kpuBoit — R.

4.5.1. O6paboTka *KypHalila TeXHUUECKOTO HUBEIMPOBAHUS

Lenbp pabOTHI — BRIYMCIEHUE OTMETOK BCEX CBS3YIOIIMX M MPOMEKYTOUHBIX
Touek Tpacchl. OOpabOTKy JXKypHaja BeAyT B CIEAyIoLleM Hopsake (mpumep
00pabOTKH KypHaJla MPUBEIECH B IPHIOKEHUH 3):

1. B rpapy 10 «AOCOTMIOTHBIE OTMETKH» JKypHaja TEXHHYECKOTO
HUBEJIMPOBAHMS BBINKMCBHIBAIOT OTMETKH HAYAJIBbHOTO M KOHEYHOro penepoB Hrpi 1
Hsz.

2. BBIUUCHSIIOT MPEBBILIEHUS MEXAY CBS3YIOUIMMH Toukamu h; u hy kak
pPa3HOCTh OTCYETOB IO 4YEpHOM cTOpoHEe 3aaHedl 3 u mepeaneil I peexk u 1o
KpaCHOU CTOPOHE:

hi =3 - 1., (1.1)

hy=(3 - Th). (1.2)
Ecnu h; —hy <5 MM, TO BBIUHCTSIOT cpeHEE NPEBBILIEHUE

hep = "2(hy + hy) (1.3)
Y 3alUCHIBAIOT €ro B rpady 7 «CpeaHue npeBbIlLCHUsD.

3. IIpou3BOJAT MOCTPAHUYHBIA KOHTPOJIb U KOHTPOJb MO Xoay. st aToro
HaxoJsAT CyMMBbI  OTCUETOB 1O 3aaHell D)3 u mepennedt Y Il  peiikawm,
BbIYMCIIEHHBIX Y ( hi+ hy) u cpeqnux )| hep, MpeBbIIEHMI.

KOHTpOIb COCTOUT B CEAYIOIIEM:
2.3 - 211=3(hithy), (14)
72y (‘hi+ hy) = hep. (1.5)

4, HpOI/ISBOI[}IT OOCHKY TOYHOCTHU HHUBCIIMPOBAHHA. I[J'IH 9TOI'0 BBIYUCJIAIOT
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TIOJIYYCHHYIO HEBS3KY fi B IPEBBIIICHUSIX:
fh = thp - Zh’reop, (1 .6)
rie Y hep, — CyMMa CpeiHUX MPEBBIIIEHUH TI0 BCEMY XO/Y;

> hreop — TEOpETHUECKASI CyMMa CPEAHUX IIPEBBILLIEHUH.

> hieop = Hrpz - Hrp1. (1.7)
Omnpenensior J0myCTUMYIO HEBA3KY fion 10 hopMyIIE:
fion = = 10MM - +/n | (1.8)

rJie N — YUCJIO CTaHIIUH.
Ecmu i < fizon, TO MOTYyYEHHYIO HEBSI3KY pacIpesiessiioT MOPOBHY Ha BCE CpeHUE
IIPEBBIIIICHUS CO 3HAKOM, OOPaTHBIM HEBS3KE:
th =- fh/ n, (1 9)
rae Of, — monpaBKa B IPEBLIIICHHN.
3HaYeHHUST OKPYIJISIOT JO MM M 3alMCHIBAIOT KPACHBIM I[BETOM HaJl CPEIHUMHU
npeBbllicHUAMU. KoHTposieM pacnpenesieHus HEBSI3KUA SIBISETCS BBINOJIHEHUE
YCIIOBHSL:
Y 0f}, = - fi. (1.10)
5. BBIUKCHAIOT UCTIPABICHHBIE TPEBBIIEHUS hyenp:
hyenp = hep + Of, (1.11)
Y 3aUCHIBAIOT UX B rpady 8.
KoHTposem BbIUKMCICHUS SIBISIETCS BHIIIOJIHEHUE YCIOBUSA:
Y. hycnp = haeop. (1.12)
6. BRIUKCIIAIOT OTMETKH CBA3YIOMIUX TOoUeK (MUKeTOB) Hii:
Hrixo = Hrp1 + hivenp; (1.13)
Hnx1 = Hrko + houcnp. (1.14)
AHAJIOTHYHBIM 00pa30M BBIYHMCIISIIOT OTMETKH BCEX ITUKETOB.
KonTpoJsieM BbIUKCIICHUH SBJISETCS MOJYyYEHHUE B KOHIIE BHIYUCICHUN OTMETKU
Hszl
Hrp2 = Hrks +h7ucnp. (1.15)
7. BBIYUCIAIOT OTMETKU NIPOMEXKYTOYHBIX TOYEK Hppow i s dTOro Ha

K&)KI[OFI CTaHIIMKU, TA€C UMCIOTCA HPOMCIKYTOUYHBIC TOYKH, BBIYHUCIAIOT T'OPHU30OHT



47

uHctpymenra ['U;:

I'U; = Hpx; + 3qi, (116)
rae 3ui — OTCYET M0 YEPHOW CTOPOHE PEVKH YCTAHOBIEHHOW HA 3TOM IMHKETE.
3aTeM BBIYUCIISAIOT OTMETKH MPOMEKYTOUHBIX TOUEK:

anOMi =I'H; - bnpOM is (1 . 17)
r7€ bupow i — IPOMEKYTOUHBIM OTCYET 0 PEWKE, YCTAHOBJICHHOW Ha IJIHOCOBOM
TOYKE.

4.5.2. IlocTpoeHue npo10abHOT0 MPouUIs TPACChl

[TpoonbHBIN TPOPUIIL CTPOSIT HA MUJTUMETPOBOM Oymare popmata A2.

1. Ha nucre MmimmuMeTpoBoil Oymaru BBIYEPUMBAIOT CETKY MPOGUIs,
pa3Mepsl rpad CETKH MOKa3aHbl B MPUTIOKEHUH 4.

2. Iloap3ysch KypHAJIOM TEXHUYECKOIO HUBENIMpoBaHus B Macmrtade 1:1000
3anonHs0T rpadsl «IIukerax» u «PaccrosHus».

3. B rpady «OTmeTkH 3eMin» BBIMMCHIBAIOT U3 JKypHaia aOCOJIIOTHBIE
OTMETKH MMUKETOB U MPOMEKYTOUHBIX TOUEK, OKPYTIISAS UX 10 COTBIX JOJIEU METPA.

4. Beprukanpubii macmtad npuHuMaror 1:100 (B 10 pa3 kpymHee
TOPU30HTAIBHOTO0). BHIOUPAIOT OTMETKY JIMHUM YCIOBHOT'O TOPU30HTA TaK, YTOOBI
TOYKAa C MUHUMAJIbHOW OTMETKOM OblIa HA 3 — 5 CM BbIIIE JIMHUU YCIOBHOIO
ropu3oHTa. OTKIABIBAIOT OT JIMHUU YCIOBHOTO TOPU30HTA HA MEPIECHINKYISIpax
K Hell abcosoTHble OTMETKM Touek B macmrade 1:100. Touku, momydeHHbIE B
pe3ynbTare MOCTPOCHMS, COCIUHSAIOT MEXAYy COOOH MpSAMBIMU JHUHUSAMU U
MOJIy4aroT IPO(UIIb TPACCH.

5. Tlonb3ysch MUKETAKHOW KHUKKOMW (MpUIIOkKEHUE 2), 3aloJHSIIOT rpady
«IInan Tpaccel» B COOTBETCTBUU C YCIOBHBIMU 3HAKAMH.

4.5.3. Hanecenue Ha npoduiib Tpacchl IPOEKTHOW JTUHUU

[IpoeKTHYIO JIMHHUIO TPOBOJAT IPHU COOTIOACHUM CIIETYIOIINX YCIOBHIA:

1. ITpOeKTHBIN YKIOH HE JAOJKEH IMPEBBIIATH MPEAETBHOTO Inpey < 0,05.

2. Ilepexoa OT MOJIOKUTEILHOIO YKJIOHA K OTPUIIATEIILHOMY (M Ha00O0pOT)
JIOJKEH COMPOBOXKIATHCS TOPU30HTAIBHOM IIJIOIIAIKOM HE MeHee 50 M.

3. O6beM 3eMIISTHBIX PabOT NOJKEH OBITh MUHUMAJIBHBIM, TIPU 3TOM 00bEM
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BBIEMOK JIOJIKEH PaBHSITHCS 00bEMY HaChITEH.

4. IlpoekTHasi TUHUS COCTOUT, KaK MPaBUJIO, U3 HECKOJIBKHX YYaCTKOB C
pa3nTuYHBIMU yKJIOHaMHU. HauanbHOM MPOEKTHON OTMETKON MOXKET OBbITh: OTMETKA
TOYKM TPHUMBIKAHUA TPacChl K CYIIECTBYIOIIUM WIH 3alPOEKTUPOBAHHBIM
coopyxenusM. [Ipoektnas ormerka Hnko 3amaercs npenoagaBarenem.

5. C y4eroM MNpPUBEACHHBIX YCIOBUH NPOBOJAT MPOCKTHYIO JIMHUIO H
BBIYUCJISIIOT MPOEKTHBIE YKJIOHBI 1O (hopMyIIe:

i=h/d=HK;—HH, (1.18)

rae Hy u Hx — npoexTHble OTMETKM Ha4aJbHOM M KOHEYHOM TOYEK Y4YacTKa
NPOEKTHOM TUHUH, ONpeesieMble TI0 TPO(UITIo rpaduIecKy;
d — ropu3oHTAIBHOE TTPOJIOKEHHE JINHUU.

6. Jlns KaxJIoro ydacTtka TpacChl, BBIYUCICHHBIN MPEIBAPUTEIBHO
IPOEKTHBIM YKJIOH CpPaBHUBAIOT C NpeleibHbIM. Ecinm 1 < lIgpes, TO IPOBOAST
MPOEKTHYIO JIMHMIO. 3anoiHsoT rpady «lIpoekTHbie ykimoHB». s 3TOrO B
MECTaX W3MEHEHHS YKJIOHOB IPOBOIAT OPJMHATHI, OTACIAIOLIME OJMH YYacTOK
MIPOCKTHOM JIMHUH OT JPYroro, BHYTPH Ipadbl YEPTOM YCIOBHO MOKA3BIBAIOT 3HAK
ykiIoHa. Han deproi, mocepeauHe, yKas3plBalOT BEJIMYMHY YKIJIOHA, a IMOJ HEH —
pacCTosIHAE, HA KOTOPOM JIEHCTBYET TaHHBIM YKIIOH.

4.5.4. BoluucneHue NpoeKTHBIX OTMETOK

1. BEIYUCHSAIOT IPOEKTHBIE (KPacHbIE) OTMETKH MUKETOB M MIPOMEKYTOUHBIX

TOYEK 1o hopmyIie:
H,=H,,+1-d, (1.19)
rae H, — npoekTHast OTMETKa MOCIEaYIOENd TOUKH;
H;.1 — mpoekTHast oTMeTKa NpeabIay e TOYKHY;
1 — MMPOEKTHBIN YKIIOH HAa TAHHOM yYacCTKE;
d — rOpU30HTAIBHOE PACCTOSIHUE.

[Tomy4yeHHbIE 3HAYEHUS OKPYTJISIIOT JO COTBIX J0JIEW METPA U 3aIUCHIBAIOT B

rpady «IIpoekTHbIe OTMETKIY.

KonTpoisiem npaBWIBHOCTHA BBIYHCICHUN SIBJISETCS MOJYYEHHE MNPOECKTHOU
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ormeTku Ha [1KS.

2. Bprumcistor paboume oTMeTKH. Pabounme OTMETKHM XapaKTEepHU3YIOT
BBICOTY HACBHINIM WU TIyOMHY BBIEMKHM Ha KaXKJIOM IMUKETE U ITIOCOBOM TOYKE U
OMPENENAITCS KakK pPa3HOCTh MEXJIY COOTBETCTBYIOIIMMHU  IPOCKTHBIMU
(KpacHBIMU) OTMETKaMU U OTMETKaMU 3eMJIU (UYEPHBIMH).

s Haceimu pabodyue OTMETKU 3alUCHIBAIOT HaJ MPOEKTHOW JTMHUEH, s
BBIEMKU — 101 IPOEKTHOW JINHUEH.

3. ITpoBOAST OpAMHATBI OT TOUYEK MEPECEUCHUS MPOECKTHON JJUHUU C JIMHUEH
npoduiis (0T TOYEK HYJEBBIX padoT) A0 JHMHUM YCJIOBHOTO TOPHU30HTA U
PacCUUTBHIBAIOT TOPU3OHTAIIBHBIE PACCTOSAHMS OT 3TUX TOYEK JO0 OJMXKaWIIEro
MMAKETA WIH ITF0OCOBOM TOYKH.

Brruucnenue Beayt no popmyiie:

d-Jh,|

- (1.20)
by +[h

rae X — pacCTOSAHUE OT 3aJHETO MUKETA WU TUTFOCOBOM TOYKHU JO TOYKH HYJIEBBIX
pabor;
h;, h, — paboune oTMETKH COOTBETCTBEHHO Ha 3aJ{HEH U MEePeIHEeH TouKax
npod s, MeXKIy KOTOPHIMA HAXOJIUTCS TOYKA HYJIEBBIX paboT;
d — paccTosiHue MEXTy TOUKAMH.
Beruucisitor 3HadueHue Y - pacCTOSIHUE OT MEPEAHEH TOYKHA A0 TOYKH
HYJIEBBIX pa0oT.
V=d-X. (1.21)
[lonyuennsle 3HaueHns X W Y OKpPyINBIIOT IO COTBIX JOJIEM MeETpa M
3alMChIBAIOT HAJl JUHUEH YCIOBHOIO TOPU30HTA CIIpaBa U CJIE€BA OT OPJAUHATHI.
4. BIUHUCIISIIOT OTMETKH TOYEK HYJIEBBIX paboT (cuHUE OTMEeTKH) He:
H.=H;+1" X, (1.22)
rie He — oTMeTKka Touku HyJIeBBIX padoT;
H, — npoekTHas oTMeTKa 3aJHETO MUKETA WU TLIFOCOBOM TOYKH.
1.5.5. PacyeTr nukeTa)XHOTO MOJIOKEHMS TIIABHBIX TOYEK KPUBON

Ha yrmax moBopoTa Tpacchl MPOW3BOMAAT Pa30OWBKY TJIaBHBIX TOYEK KPHUBOM:
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Havana HK, konma KK wu cepenmnsl CK. IlpenBapurenbHO pacCUHUTHIBAIOT
MUKETAKHOE TOJI0KEHHUE ITIaBHBIX TOYEK KPUBOM.

1. McxonHBIMU JTAHHBIMU JUIsSL pacyeTa SIBISIOTCS: MUKETAKHOE IOJIOKEHUE
yria noopota Tpaccel BY, paanyc 3akpyrinenus R u BenuuuHa yria noBopota 0.
B npusenennom npumepe BY na I1K3 +70,50; R =100 m; 0 = 65° 28'.

[To 3Hauenusm R u 0, monwp3ysach Tabnuuamu JUisi pa3OMBKH KPUBBIX,
HAXOJIAT 3JEMEHThl KpUBOM: 3HaueHust Tanrenca T, kpuBoil K, Ouccekrpucsl b u
nomepa 1. Tlepexon K 3aaHHOMY PaJnyCy OCYIIECTBIIETCS IIPOCTO, TaK KaK BCE
JIEMEHTBl KPUBOM NPONOPLUOHANBHBI eMy. Tak, Hampumep, Uil Iepexoja K
panuycy, paHoMmy 100 M, Ha0 BIOpaHHbBIE U3 TAOJIUI 3HAYECHUS] YMEHBIIUTH B 10
pa3. [IpaBMWIBHOCTH BBIYMCICHHBIX MO TAOIMIIAM 3JIEMEHTOB KOHTPOJUPYIOT IO
dbopmye:

N=2T-K. (1.23)

DneMeHThl KpUBOW MOKHO PacCUMTBIBATh C IMTOMOIIBI0 MUKPOKAIBKYJIATOPA

o ¢hopmyiam:

T=R-t v (1.24)
gza .
7-R-6°
K=" (1.25)
180°
B=R(sec ©/2-1). (1.26)

1
Jns cnpaBku: sec = — .
COS

Bce BenmunHbBI BRIYUCISIOT C TOUHOCTHIO J0 COTBhIX I[OHGﬁ MCTpa.

2. OHpeI[eJ'IHIOT IMUKCTAXHOC IIOJIOKCHHUEC TIJIaBHBIX TOYCK KpI/IBOﬁ 1o

bopmynam:
HK=BY -T; (1.27)
KK =HK + K; (1.28)
CK=HK+%K=KK—%K (1.29)

KoHTpob BEIMONHSIOT 110 hopMy:ie:

KK=BY+T-]I. (1.30)



[Ipumep npuBeneH Ha pucyHke 1.1.
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3. Beruucnsmor HCO6XO,Z[I/IMI>IG JaHHBIC UL BBIHOCA ITMKCTOB HA KPHUBYIO.

BblHOC TIMKETOB Ha KPHUBYIO MPOU3ZBOAAT CIOCOOOM MPSAMOYTOIBHBIX

koopauHaT. 3a Havyaso koopaumHat npuHuMaroT HK wnm KK; manpasnenne HK -

BY umu KK - BY npunumator 3a och adbciuce, a NepneHIuKyJIIpHOE K HEMY 3a

OCb OpJAHHAT. 3HaueHus KOOpAHWHAT BBIYUCIIAIOT 110 q)OpMyJ'IaMZ

x=R-smY ;
y = R(1 —cosY),
IJIe Y — YroJl Ipy BEIHOCE TOYKU Ha KPHUBYIO.
~ k-180°
Y= R

rae k — onmmkaiilee paccTossHUE OT MUKETa 0 Havyaia Wi KOHLA KPUBOU.

4. CoCTaBIIOT CXeMYy Pa30MBKH KPYTOBOW KPUBOM.

1:1000

OCHOBHBIE AJIEMEHTBI KPUBOI

® = 65°28'
R=100um
T=6428u
K=11426m
J=14,30 M
B=18,88 m

PacueT nukeTa)HOTO MOJ0KEHUS ITIaBHBIX TOYEK KPUBOU
BY IIK 3 +70,50

(1.31)

(1.32)

(1.33)
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-T 64.28
HK IIK 3 +6,22

+K 114.26
KK IIK 4 +20,48
-2K 57,13

CK [TIIK 3 +63,35
KonTtpons: BY IIK 3 +70,50

+T 64.28
Y TIK 4 +34,78
I 14.30

KK IIK 4 +20,48
BriHOC nuKeTa HA KPUBYIO
k=20,48;y=11°44"; x=20,34 m; y = 2,09 m

Pucynok 4.1 — Paz0uBka KpyroBoii KpuBoii

Ha nucre Oymarum ¢opmara A4 mpoBOJAT ABE JHUHUM MoJ yriom ©O. B
macmtadbe 1:1000 B 00e cTOpOHBI OT BEPUIMHBI YIila OTKJIAAbIBAIOT BEIUUHMHY T,
onpeneisitoT nojioxkenne HK n KK, 3aceukamu u3 3TUX TOUYEK HAXOIAT MOJI0KECHUE
LEHTPa OKPYKHOCTHU U IPOBOJST AYTy OKPYKHOCTH.

VYron (180 - 0) nenst nononam u Haxonat nojoxenue CK. Ot npunsToro
Hayana koopauHaT (HK wim KK) mo HampaBieHUIO TaHreHca OTKIaJbIBalOT
3HaYeHUE X, a M0 NEPHEHIUKYJApY — Y M NOJIy4aroT IOJIOKEHUE IHUKETa Ha
KpHUBOW. B HM>KHEN 4aCTH JIMCTA 3alMCHIBAIOT PE3YJIbTATHI BBIYMCICHUMN.

5. Ilonp3ysch pac4eTOM MUKETAXKHOTO MOJIOKEHHUS TJIABHBIX TOUYEK KPUBOIA,
3anodHsA0T rpady «IlnaH npsaMbIX 1 KPUBBIX» TPODUIIS.

[Tocepeaune rpadbl IPOBOAAT MPSMYIO JIMHUIO, HA HEW HaXOJIAT MOJI0KEHUE TOYEK
HK u KK u BpruepuuBaroT kpuByro. [Ipy mpaBbiX yriiax mOBOpOTa BBINYKIIOCTh
KPUBOW HAIPaBJISIIOT BBEPX, MPH JIEBBIX — BHU3. OKOJIO KPUBOM BBIMUCHIBAIOT BCE
mectb ee anemeHToB: R, 0, T, K, /I, b. Ha npsaMbix ydactkax Tpaccel (IpsIMBIX

BCTaBKaX) 3alIUCHIBAIOT UX JIJIUHY.

4.6. COUEP’)KXAHUE OTYETA N EI'O ®OPMA
OTdyer 1NO NPAKTUYECKOMY 3aHATHIO oOdopmisiercss Ha Jucrax A4.
[TpomonpHBIN TPOdHIIE BEIYEpUYUBACTCA HA MUJUIUMETPOBOM Oymare dhopmarta A2.
Bce Hagnmucw W TOCTPOCHUWS BBIMIONHSIOT TYIIBIO WM TEIEBBIMUA PyYKaMU

TOHKUMH JIMHUSAMH (CM. IPUIIOKEHUE 4).
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KpacHbIM 1IBETOM BBIUEPUYMBAIOT MPOSKTHYIO JTUHUIO, IPOCKTHBIC U pabodre
OTMETKH, O0Ch noporu B Trpade «[lman Tpacce», Bce nuHuu U nudpsl B rpadax
«IIpoexTHbIe yKIIOHB U «I11aH OPSIMBIX U KPUBBIX.

CHUHUM LIBETOM, BBIYEPUMBAIOT MEPHEHAUKYISPHI U3 TOYEK HYJIEBBIX padOT
Ha JIMHUIO YCIIOBHOTO TOPHU30HTA, YyKa3biBalOT pabouune otmerku 0,00 u
PAcCTOSIHUSI 10 TOYEK HYJIEBBIX paOOT U UX OTMETKH.

Bce ocranbHbie MOCTPOEHUS U HAAMKUCHU BBITIOJIHSIIOT YEPHBIM I[BETOM.

OTyer JOIDKEH coJepkKaTh: NHUKETAKHYIO KHIDKKY (mpuioxeHue 1),
00pabOTaHHBIN KypHaJT TEXHUYECKOTO HUBEIHUPOBAHUS (NIPUIIOKEHUE 2), YEPTEK
KpyroBoii kpuBoit B macmrabe 1:1000 u ee pacuer (pucynok 4.1), mpoduib
MIPOJIOJIBHOTO HUBEITUPOBAHUS TPACCHl HA MHJTUMETPOBON Oymare (MpUiIOKEeHUE

3). I'paduueckuii MmaTepuan NOAMIMBACTCS K OTUETY.

4.7. BOITPOCHI JJIA 3AIIUTHI

1. KakoBbl OCHOBHBIE TEXHMYECKHE M HKOHOMHUYECKHE TpeOOBaHMUS,
pEeAbIBIISIEMbIE K TPOCKTUPOBAHUIO Tpacc?

2. Kak mpou3BOAUTCS pacyeT 3JIEMEHTOB KPYTOBBIX KPUBBIX?

3. Kak mpou3BOAMTCS pacyeT MUKETAXXHOIO MOJIOKEHHUS TJIABHBIX TOYEK
KpUBOW?

4. KakoB mopsiok 00paOOTKH KypHalla TEXHUYECKOTO0 HUBEIUPOBAHUS
TPaCChI JIMHEHHOTO COOPYKEHUSI?

5. KakoBbl OCHOBHBIE MPUHIUIBI TMOCTPOCHUS MPOCKTHOM JMHUU Ha
POJI0JIBLHOM TIpoduie?

3ammTa IPOBOJUTCS B BUJIE COOSCEIOBAHMS.

JIABOPATOPHASA PABOTA 5
HugBesnpoBanue noBepXHOCTH MO KBAPATaM M IPOEKTHPOBaHUe

TOPU30HTAJIBLHON MJIOLIAAKHI

5.1. IEJIb 1 COAEPXXAHUE
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eab: 1aHHOTO MPAKTUUYECKOTO 3aHATHUS — TMOMOYb B M3y4YCHHUHU paszjesa
«HuBenupoBaHue  MOBEPXHOCTW» W  HAYYUTh  CTYJCHTOB  BBINIOJHSITH
re0JIe3MUECKNE PACUEThl, CBSI3aHHBIE C BEPTUKAJIBLHON TIAHUPOBKOM HEOOIBIIMX
Y4aCTKOB MECTHOCTH.

Conepxanue paboThl ClaeayoIee:

1. TlpousBectn 00paOOTKY IKypHaja TEXHUUYECKOTO HHUBEIUPOBAHUS
MOBEPXHOCTH TI0 KBaJIpaTam.

2. BeruepTuth cXeMy HUBETUPOBAHUS MTOBEPXHOCTH 1O KBaApPaTaM.

3. CoctaBuTh TOmnorpaduueckuil IjaaH y4acTKa MECTHOCTH B Maciitade
1:500 ¢ BoIcOTOI ceueHus penbeda gepes 0,25 m.

4. 3anmpoeKTHpPOBaTh Ha IUIAHE TOPHU3OHTAIBHYIO IUIOMIANKY, COOJrOmas
OaslaHC 3eMJIIHBIX padoT.

5. CocraBuTh KapTorpaMMmy 3€MJISIHBIX paldOT Il TOPU30HTAJIbLHOU
romaaky B Maciirade 1:500.

6. Beranciuth 00beMbl 3eMIISTHBIX paloT.

7. OGOpMHUTH OTYET B COOTBETCTBHH C METOJMYCCKUMH YKA3aHUSIMH.

5.2. TEOPETUYECKOE ObOCHOBAHUE

HuBenupoBaHue MOBEPXHOCTH BBIMOJHAIOT C LEIbI0 H3yuYeHUs penbeda
MECTHOCTH NIPU NPOEKTUPOBAHWM, CTPOMUTEIBCTBE M IKCIUIyaTallUM Pa3IUYHBIX
WHKEHEPHBIX COOpYyKeHUU. HuBenupoBaHue MOBEPXHOCTU MPOU3BOAAT OJHHUM W3
CJIEYIOIMX CIIOCOOO0B: CIIOCOOOM MarucTpasiei, crnocoooM napamuieiabHbIX JIMHUH,
CIIOCOOOM KBaJpaTOB MM KOMOMHHPOBAHHBIM ClIOCOOOM. [Ipu BBIMOIHEHUU 3THX
paboT MPOU3BOJAT T€OMETPUYECKOE HUBEITUPOBAHUE.

HuBenupoBanue  MOBEPXHOCTH  HEOOJIBIIMX  HE3ACTPOCHHBIX  WJIU
MaJIO3aCTPOEHHBIX YYaCTKOB IPH MPOBEICHUM BEPTUKAIBHOW IUIAHUPOBKHU
IPOBOJST 4allle BCEro crnocodoM kBaaparoB. [lo pesynapTaTaM HUBEIUPOBAHUS
CTpOST TomnorpaUyeckuili IUIaH Y4YacTKa C MajblM CEUYEHHEM €ro penbeda
TOPU3OHTAJSIMA M BBINOJIHAIOT BEPTUKAIBHYIO IUIAHUPOBKY yuactka. Ilpm

IMPOBCACHUU BCpTHKaHLHOﬁ INIAaHUPOBKHW OIHHM M3 HanOosee BaKHBIX YCJIOBHﬁ
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ABIIIETCS cOOMIoJieHue OajlaHca 3eMIISTHBIX paboT (T. €. 00beM Cpe3KH TpyHTa
JIOJKEH MPUOIU3UTENBHO OBITh PaBHBIM 00BbEMY HACHINU I'pyHTa). BepTukanbHas
IUTAHUPOBKA pelibeda SBISETCS OJJHUM U3 OCHOBHBIX 3JIEMEHTOB 0JaroycrponcTsa

TEPPUTOPUH.

5.3. AIITTAPATYPA 1 MATEPHAJIbI
1. Tparncnoptup, nuHEWKa, KapaHaall, py4yKa, TyIIb [IBETHAs WJIM LBETHBIC
I'eJIEBBIE PYUYKH, NHKCHEPHBIN KaJIbKYJIATOP.

2. bymara dopmara A4, Batmad ¢opmata A4 (2 mrT.).

5.4. YKA3ZAHUA 10 TEXHUKE BE3OITACHOCTHU
Brinonxnenue gaHHON pabOThl HOCUT pacyeTHO-TpapUUeCKUil XapakTep U He

TpebyeT cobmoIeHns 0COOBIX TPEOOBAHMI MO TEXHUKE OE30MaCHOCTH.

5.5. METOAUKA U ITOPANOK BBIITOJIHEHMA PABOTHI
Jlnsg  BBINONHEHHS 3aJaHUsl KaXAbIM CTYAEHT MOJIy4aeT: >KypHal
TEXHUYECKOr0 HHUBEIMPOBAaHUS ydacTka MecTHoctn pasmepoM 80 x  80m
(mpuiioxenust 5-11); cxeMy HUBEJIMpPOBAHHUSI TIOBEPXHOCTH MO KBajpaTam

(mpunoxxenne4); abCOTOTHYIO OTMETKY UCXOHOTO perepa.

5.5.1. O6paboTka )KypHajaa TEXHUYECKOTO HUBEIUPOBAHUS
OOpaboTka >KypHajla HHBEJIMPOBAHUS IOBEPXHOCTH IO KBajpaTam

BBITIOJTHSICTCS TaK e, KaK U P HUBEIUPOBAHUU TPACCHI COOPYKEHUS JTMHEHHOTO
TUMA (CM. MPAKTUYECKOE 3aHATHE 1):

1. Ha craHuusx BeIMUCISAIOT NpeBbIeHus hy, hy, hep.

2. BBINOJHSIOT KOHTPOJIb 10 XOdY.

3. Boruucnsitor HeBsA3KY B IpeBbillieHUX. CpaBHUBAIOT €€ C JOMYCTUMON U
pacrpeieNisitoT € MMOPOBHY Ha BCE MPEBBIIICHUS] CO 3HAKOM, OOpPAaTHBIM HEBSI3KE U

pPaccUUTHIBAIOT hycnp.
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4. Tlo wWcHpaBIICHHBIM TPEBBIMICHUSIM BBIYUCIISIIOT OTMETKH CBS3YIOIIMX
TOYEK.

5. OTMETKM TPOMEXKYTOUHBIX TOYEK OIPEACNAI0T 4Yepe3 TOPU30HT
WHCTPYMEHTA.

B pesynprare 006paboTKM XKypHaJIa TOMYy94ar0T aOCONIOTHBIE OTMETKH BCEX

BCPIIMH KBaJApaToOB. O6pa3eu BBIYHCJICHUA XXYypHaJia IPUBCACH B IIPUITOKCHUHA 6.

5.5.2. CocTaBneHue cXeMbl HUBEIMPOBAHUS IOBEPXHOCTH 10 KBaJparam

Ha nucre dyeprexxHoil Oymaru BBIYEPUMBAIOT CE€Th KBajpatoB (4 x 4
kBagparta) co cropoHamu 40 mMm. IloanuceiBaroT HOMepa BEpIIMH KBaJpPaTOB,
HAaHOCAT HAa CXEMY OMNOPHBIN XOJI U YKa3bIBAIOT MOPSAJOK HUBEJIUPOBAHUS BEPIIUH

KBaJpaToB (MPUIIOKEHUE 5).

5.5.3. CocraBieHue Tonorpapuueckoro miaHa yyacTka MECTHOCTH

Tonorpadguueckuii, MiaaH y4yacTKa MECTHOCTH COCTaBJISIOT Ha JIUCTE
yeprexxHot Oymaru (Batman (opmata A4) B macmrabe 1: 500 B crnemyromem
HOPSIIIKE:

1. BeruepunBaroT cetb KBagpaToB co crtopoHamu 20 M. CormacHo cxeme
HYMEDPYIOT BEPIIMHBI KBAaJIpaTOB M M3 XypHajda TEXHUYECKOI'O HUBEIUPOBAHUS
BBIITMCHIBAIOT a0CONIOTHBIE OTMETKM BEPILUH KBAJIPATOB, OKPYIJISIOT MX /10 COTHIX
JIOJIEW METpa.

2. MeTooM HMHTEpIIOJIMPOBAHUSA IPOBOAAT TOPU3OHTAIM C BBICOTOM
ceuenust uepe3 0,25 M. VHTepnonupoBaHUE BBINOIHSIIOT TIpaPUUECKUM WU
aHAJIMTUYECKUM CTIOCOOOM.

3. OdopmiisitoT TonorpaguyeCcKuii iaH yyacTka MECTHOCTH.

[locne Toro kak Ha IUIaHE NPOBEACHBI TOPU30HTAIM M BBIIIOJIHEHA HX
yKJIa/iKa, IPUCTYNaoT K OpOPMIICHHUIO IIJIaHa B TYIIH.

CeTky KBaJpaTOB BBIUEPUMBAIOT CHUHEH TYHIbIO (WM TEIEBOM PYUYKOM),
tonmuHa auHui 0,1 MM, HOMepa BEpIIMH KBaJpaTOB M MX OTMETKH 3alMCHIBAIOT

YepHON TyIIbIO, BhICOTA HU(PP 3MM; TOPU3OHTAIM BBIUEPUUBAIOT KOPUYHEBOU
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TyHIbIO, TOJIIMHA ropu3oHTaied 0,1 mMm. ['opuzoHTanM, KpaTHBIE OJHOMY METPY,
BBIYEPUMBAIOT YTONIIEHHBIMU (0,3 MM). Y TONIIEHHBIE TOPU30HTAIH MOIMKUCHIBAIOT
B pa3phbiBax, BHU3 110 CKarTy.

O6pa3zen ohopMieHuUs MJIaHA MPUBEJEH B MPUIIOKEHUU 7.

5.5.4. IIpoekTupoBaHUE TOPU3OHTAIBHOM TIIOIIAJKH
c cobOoieHueM OaaHca 3eMIISTHBIX paboT

[Topsimok perieHus 3a1a4 CJie Ty OIMH:

1. BpHUCISAIOT TPOEKTHYIO (KpacHYI0) OTMETKY JJisi TOPU30OHTAIBLHOMN
TUIOLIAIKY 1O (hopMyIIe:

Hw = H, + Zhl+22h2;iZh3+4Zh4’ o1

rne Ho — HanMeHbImast 13 abCOFOTHBIX OTMETOK BEPIITUH KBAJAPaTOB, OKPYTICHHAS
JI0 MEHBIIIETO METPA;
> h'; — cymMa yCIIOBHBIX OTMETOK BEPIIHH, TPUHAAJICKAITUX OJHOMY KBaApaTy;
> h', — cymMma yCIIOBHBIX OTMETOK BEPIIHMH, OOIIUX JJIA JBYX CMEKHBIX KBaJIPaTOB;
> h's — cymMma yCIIOBHBIX OTMETOK BEPIIIMH, OOIINX IS TPEX CMEKHBIX KBAJAPATOB;
>h's — cymMma YCIOBHBIX OTMETOK BEPIIHMH, OOMIMX JIJIi YETBIPEX CMEXKHBIX
KBa/IPaTOB;
h'i — ycrmoBHBIE OTMETKH BEPIITHH.
h'i = Hi — Ho, (22)

rae H — abcomroTHast OTMETKA 36MJTH 1 - i BEPIIIMHBI KBaIpaTa;
N — YUCJIO KBAaIPaTOB.

2. BpluepuuBarOT cxeMmy KBaJpaToB, Ha KOTOPYIO BBIMHCHIBAIOT OTMETKHU
3eMJI ¥ YCIIOBHBIE OTMETKH BEPIIIUH KBAJAPATOB (TIPIIIOKEHHUE §).

3. CocTaBIIOT KapTOrpaMMy 3eMJISIHBIX pa0oT (MpuiioxkeHue 9) Ha KOTOpoi
NOKa3bIBAIOT ~OTMETKM BEpIIMH KBAaJApaToB M  paboyre OTMETKH  hpgs
COOTBETCTBYIOIIMX BEPIIUH KBAJPATOB.

4. PaGourie OTMETKH B BEPIIMHAX KBAJAPATOB BBIUUCISIOT 1O hopmyJie:

hoas = H™ - H.. (2.3)
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5. OnpenenstoT NnoJIoKEHUE TOUEK HyJEBbIX paboT. TOUKM HYJIEBBIX padOT
OyAyT Ha TPEeX CTOPOHAX KBaJIpaTOB, BEPIIMHBI KOTOPHIX UMEIOT paboune OTMETKU
C MIPOTUBONOJIOKHBIMU 3HaKamu. [losio)keHrne ToYek MmyseBbIX paboOT Ha CTOPOHAX
KBa/IpaTOB ONPEEISAETCS BEIMYMHON OTpe3Ka X, BBIYUCIAEMOro 1o GopmyJie:

LI (2.4)
[y +h,|

riae X — pacCTOSHHE IO CTOPOHE KBajpaTra OT BEPIIMHBI JI0 HMCKOMOM TOYKH

HYJIEBBIX padoT;

a — JUIMHA CTOPOHBI KBajipaTa B METPaXx;

| h; | , | h, | — a0bCOJTFOTHBIE 3HAYCHUS Pa0OUYNX OTMETOK JIBYX COCEIHUX BEPIIHH.
[TomoxkeHue ToueK HyJIEBbIX PaOOT MOYKHO TAK)KE ONPEICTUTh IpaduuecKkum

criocoboM. J[is 3TOro 3Ha4YeHUs paboYMX OTMETOK COCEIHHMX BEPIIMH KBaJIpaTOB

OTKJIAJBIBAIOT HA TMEPICHAMKYJISIpaX K CTOpOHAM KBaJpaTOB B MPOHU3BOJHLHOM

MacimTabe, mpudeM OTPHUIATEIIbHBIE OTMETKH OTKJIQJBIBAIOT BHHU3 WJIM BIICBO, a

TIOJIOKUTEIIBHBIC - BBEPX HJIU BIIPABO.

HpHMa}I, COCINHAIOIIAA ITOJIYYCHHBIC TOYKH, IIEPECCUCT CTOPOHY KBAaJApPAaTOB

B TOYKE HYJIEBBIX paboT (pucyHOK 5.1)

| hy = 40,23 +0,12

AN AN

h, =-0,17 -0,09

Pucynox 5.1 — I'padmyeckoe ornpejienenue nojaoKeHrus TOUeK HyJIeBbIX padoT Ha

KapTorpamme

HpI/I 9TOM IIOJOKCHHC TOYCK HYJICBBIX pa60T IMoJdy4aroT € TOYHOCTBIO

macirrada riaHa.
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6. [IpoBoasT JIMHUIO HYJEBBIX PabOT (JUHUIO TIEpPeceUYeHUs MPOEKTHOM
MJIOCKOCTH € TONOTpadrueckoil MOBEPXHOCTHIO y4acTKa). [ 9TOoro myHKTUpHOU
JIMHUEH COCIMHSAIOT BCE CMEXKHBIC TOUKU HYJIEBBIX palOT.

7. Kaprorpammy 3eMisiHbIX padoT o@opMisitoT Tyuibto. CHHEH TYILIbIO
BBIYEPUMBAIOT CETKY KBaJIpaTOB M JIMHUIO HyJEeBbIX pador. KpacHoil Tyuibio
MOKA3bIBAIOT TMPOEKTHYI0 M paboune OTMETKH. Bce ocranbHble HaANUCU
BBIMIOJIHAKOT YEPHOW TYLIbK. YYacTOK BBIEMOK  3alUTPUXOBBIBAOT  YEPHOM
Tyliblo  (TpusioxeHue 9).

8. BbruncigioT 00beM 3eMIIIHBIX padOT OTAENIBbHO AJI BHIEMOK U HACBIIEH.
Pe3ynbTaThl BRIUKMCICHHUH 3aMUCHIBAIOT B BEAOMOCTH (Tipriioxkenuel0).

Boeruncienne o0beMa 3eMIITHOM MAacChl, OCHOBAHHEM KOTOPOM CITYXKUT

KBaJpaT, MPOU3BOIAT 1O hopmyJie:

V=a Zhi, (2.5)

n
r7ie a — JIMHAa CTOPOHBI KBaIpaTa;
1=1, 2, 3 4 — BepmIMHbBI KBaApaTa;
> hi — cymma pabouux OTMETOK B BEpIIMHAX JaHHOTO KBaJpara.
Ecnu ocHOBaHMEeM 3eMIITHOM Macchl CIY)KUT Tpameuus, To o0beM ee

BBIYUCJISIIOT MO popMmyie:

V=S- zhi, (2.6)

rae S — mionaab Tpaneuuu;
1=1, 2, 3, 4 — BepIIUHbI TPATICIUH.

B ciydae, Korina OCHOBaHUEM CITY>KUT TPEYTOJIbHUK:

h.
V=S-Z3‘, 2.7)

rae S — mioniaab TPEyrobHUKA;
1=1, 2, 3 — BEepLIMHBI TPEYTOJIbHUKA.

OOpa3nel  oopMIIeHHS KapTOTpaMMBI 3eMJISTHBIX PabOT W BEIOMOCTH
BBIYHCIIEHUS 00BEMOB 3€MJISTHBIX padOT MPUBEAEHBI B MPUiIoKeHusx 9, 10.

BapI/IaHTBI BBITIOJTHCHUA IIPAKTUYCCKOT'O 3aHATHA JAHbI B ITPHUIIOKCHUN 11.
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5.6. COJEPXKAHUE OTUETA U ETO ®OPMA
OT4er Mo MpakTUYECKOMY 3aHATHIO odopmiisieTca Ha Jnucrax dopmara A4.
['padmyeckas dacTp — TOmorpaMUecKWii IJaH y4yacTKa B TOPH3OHTAISAX U
KapTorpaMma 3eMJISIHbIX pa0oT Ha BaTMaHe (popmara A4 B macmrade 1:500. Otuer
JIOJDKEH COJEepKaTh LEeJdb paloThl, CXEMy HHMBEJIMPOBAHUA IO KBaJpaTam,
00pabOTaHHBIN JKypHaJl TEXHHYECKOTO HHUBEIMPOBAHUS MMOBEPXHOCTU IO
KBaJipaTaM, TONOrpaguuecKuii miaH y4acTKa MECTHOCTH, KapTOIpaMMy 3€MJISHbIX

pa60T, BCAOMOCTDH BBIYHCIICHHUSA 00BEMOB 3eMIISTHBIX pa60T.

5.7. BOITPOCBI AJIA 3AIINTHBI

1. C kakuMH LIEJISIMU [TPOBOJIUTCSA HUBEJIMPOBAHUE MOBEPXHOCTH M B KAKHX
Cllydasx Mpy 3TOM IPUMEHSIOT CIIOCO0 KBaJpaToB?

2. Kak cocraBusieTcst TonorpaduUyeckuil IjaH ydacTKa IO pe3yjbTaTram
HUBEIMPOBAHUS 1O KBaJpaTam?

3. Kak BbluMCIIsIETCS NOpPOEKTHAasT OTMETKa NpH MPOEKTUPOBAHUU
TOPU30HTAJIBHON ITUIOLIA/IKHM NIPU HUBEJIMPOBAHUH IO KBajpaTam?

4. Kak onpenensroTcsl TOYKH HYJIEBBIX padOT U KaK MPOU3BOJAT NOCTPOEHUE
KapTOrpaMMBbI 3eMJISIHBIX paboT?

5. Kak omnpenensioT 00beMbl 3eMISHBIX pabOT M uX OanaHc mpu
MPOEKTUPOBAHUH TOPU30HTAIILHOM TUIOLIAAKN?

3amuTa 1abopaTOpHOM pabOThI MPOBOIUTCS B BUJIE COOCCEOBAHUS.

JIABOPATOPHAS PABOTA 6
I'eope3nueckune pa3douBOYHbBIE PA0OTHI
6.1. HEJIb 1 COJEPXXAHUE
Heab: moMoYb B U3yYEHUH U 3aKPEIUICHUH 3HaHU 10 Teme «I eope3ndyeckue
pa3OuBOYHBIC PaOOTHI», IJIs YEro KaKIbId CTYJIEHT JOJDKEH WHIUBHUIYAIBHO
MPOU3BECTH  BBIYUCIHMTEIBHYIO  O00pabOTKY  pe3ylbTaTOB  TE€OJE3UYECKHUX

U3MEpPEHUi, MPUOOPECTH HABBIKUA B PEIICHUU OOpPAaTHOM Ie0JIe3MUecKor 3aJ1aun U
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MOATOTOBUTh HEOOXOJMMBbIE pa3OMBOYHBIC JaHHBIC JJISI IEPEeHOca IPOEKTa
3aCTPOMKH B HATYPY.

®opmupyembie kommnereHnumn: [1K-4 — ocymiecTBiATh NMPUBSA3KY CBOUX
HaOJIIOJICHUT HAa MECTHOCTH, COCTaBJISITh CXEMbI, KapThl, IUIaHbL, pa3pe3bl
re0JIOFMYECKOTr0 COJIEPKAHUS.

Copepxanue paboThI cleayrolee:

1. TIpousBectu pacueT pa3OMBOYHBIX AJIEMEHTOB, T.€. PEUIUTh OOpPATHYIO
re0JIe3NYECKYI0 3aJady M HaWTU: JAUPEKUHUOHHBIE YIJbL Oj.A,  04.B,  O02-B;
TrOpU3OHTANIbHBIC TPOJIOKeHUS d;_a, di-p, da-p; MOJAPHBIE YTIIBI B1, B2, B3.

2. CoctaBuTh Pa30MBOYHBIA YEPTEK 3JaHUS TPSIMOYTOJIBHON (HOPMBI C
rabaputHbIMH pazmepamu 20x30 m.

3. CocTaBUTh IUIaH TEOJOJUTHOM ChEMKHU Jjisi Touek 1 u 2 B macitabe M
1:1000.

4. Vicnons3ys pa30MBOYHBIA YEpPTEX, pacueTHblE JaHHbIE U IUJIaH
TEOJOJIUTHOU ChEMKH MPOU3BECTU BHIHOC B HATYpPY YEThIpeX yriioB 3aanus A, B, C

u D.

6.2. TEOPETUYECKOE OFOCHOBAHUME

[Ipomecc mepeHeceHWs NPOCKTOB IIAHUPOBKHM M 3aCTPOMKH B HATypy
HA3bIBACTCS T'COJIC3MYECKUMHU Pa30MBOYHBIMU paboTamu. [Ipu 3TOM BBIHOCAT U
3aKPEIUIAIOT TOBOPOTHBIE TOYKHM KPAacHOW JIMHWH, JUHUIO 3aCTPOWKH WA
rabapuThl U OCH OTJICJIbHBIX 3IaHUN U coopykeHuH. ['eone3nyeckue pa3OUBOYHbBIC
pabOThl COCTOAT W3 COBOKYIMHOCTH T€OJC3MUYSCKHX OIepaluid — 3IEMCHTOB
I'e0JIC3NYCCKUX Pa3OMBOYHBIX PAOOT. DIIEMEHTaAMHU T'€0JIe3NYSCKUX Pa30MBOYHBIX
palboT SABISAIOTCS T€OJC3UUECKHIE IIOCTPOCHHSI B HATYPE 33JIaHHBIX POCKTOM YTJIOB,
JIMHUU U BBICOT.

Pacder anemMeHTOB reoe3nuecKux pa3OMBOYHBIX PAOOT IIPU BHIHECEHUHU OCel
WHXCHEPHOTO COOPY)KCHHMSI B HATypy OCHOBaH Ha pEHNICHUW OOpaTHOU
reojie3ndyeckor 3amaun. CyIIHOCTh PEIICHUS OOpaTHOM TI'€0/Ie3WYeCKOM 3ajadu

3dKJII0YaCcTCA B OIPCACICHHUHN TOPHU30HTAJIBHOTO IIPOJIOKCHHUA JIMHUKN HW CC
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OPUEHTUPHOTO  (JUPEKIMOHHOT0) yria MO M3BECTHBIM MIPSIMOYTOJbHBIM
KOOpAMHATaM TOYEK HAadalla M KOHIA 3TOU JINHUM.

6.3. AIIITAPATYPA 1 MATEPUAJIbI

1. Tpancnoptup, JIMHENKA, KapaHJalll, [IBETHAs TYLIb WJIW LIBETHBIE IEJICBbIC
PYUYKH, HHKEHEPHBIN KAJIBKYJIATOD.

2. bymara ¢opmara A4, Batmad ¢opmat A4 (1 mr.).

6.4. YKA3AHUA 110 TEXHUKE BE3OITACHOCTHU
BrlinonHenre naHHOW pabOThl HOCUT pacueTHO-TpadUUecKUil XapakTep U He

TpebyeT coOmoIeHns 0COObIX TPEOOBAHMI MO TEXHUKE O€30MaCHOCTH

6.5. METO/IUKA U1 TTOPAIOK BBITIOJIHEHU S PABOTHI
HcxoaHpIMy JAHHBIMY 17151 BBITIOJIHEHUS PaOOTHI SBJISIOTCS: KOOPAMHATHI
To4ek TeogosuTHoro xoaa 1 (X, Vi) u 2 (Xz, ¥Y2), KoOpaAuHATH YTII0B
coopykeHus A (Xa, Ya) u B (X3, YB), AMPEKIIMOHHBIN yTO 0.2 (CM. IPUIIOKEHUE
13) u cxema nepeHeceHus: B HaTypy rabapuToB COOPY>KEHHUS MOJISIPHBIM CITIOCOOOM

(cm. pucynok 7.1). [Topsiiok BIMOTHEHUS! pAOOTHI CIAEAYOIIHIA:

6.5.1. PacueT pa30MBOYHBIX 3JIEMEHTOB
UroObl BBIHECTM HAa MECTHOCTh JIB€ TOYKM 34aHus (Hampumep A u B),
HEO0OXOJIMMO 3HaTh MOJspHbIE YIIibl 1, B2, B3 U mponoxenus di.a, dis, dyp oOT
ATUX TOYEK JI0 OMOPHBIX I'€0JIe3nUecKuX cTanuuii (puc. 3.1).
Ota 3ajaya peniaeTcsl aHAIUTHYECKU. YTIbl 1, B2, B3 MOXKHO ONpeaenuThb
4yepe3 IUPEKIMOHHBIE YTJIbL:
B1 = 01-A - 0122, (31)
[32 = 0a1-B - O1-2, (3-2)
B3 = 0.1 - O2-B. (33)
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,L -.\ ]
o o Paz0KE04YHEIE 3NEMEHTEI
N n/n MPeEkTHER THaYeHKA
ANemMeHTH
i il
2 |'§li
K] it
4 dy 5
5 I.|| B
L 6 dz 5

7 AR
£ BC
9 A

Pucynox 3.1 — Pa36uBouHbIN YepTexk ¢ Tabauiiel pa30MBOYHBIX JIEMEHTOB
B dopmynax (3.1), (3.2) u (3.3) u3BeCTEH TOJBKO AUPEKIIMOHHBIN yTOJI TUHUN
1-2 - ai-2.
UToOBl HAWTH TUPEKIIMOHHBIE YTIIBI Oj-A, OB, O2-B, HEOOXOAMMO PEIIUTh TPH

oOpaTHBIX T€0JIe3NYeCKUX 3a1aun. Pemenue ceeném B Tadbnuiyy 6.1.

Tabnuma 6.1 — Pacuet pa3OMBOYHBIX 2JIEMEHTOB

Ne ®opMyiibl U1 0003HAYEHUS PesynbTarsl BBIYKMCIEHUM U151 JIMHUN
T\t 1-A 1-B 2-B
1 2 3 4 5
JIJ1st nuHMKA N — m

1 Ym Ya Y Ys

2 Y, Y Y Y2

3 AY =Ym-Ya

4 X Xa XB XB

5 Xn X X X

6 AX =X - Xy

[Tpogomxenue Tabauis 3.1

1 2 3 4 5
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7 tger=AY /AX

8 r

9 a

10 sin r

11 COS T

12 d-my = AY/sinr

13 dm-mp = AX/cos r

14 di-myep = (dw-myt + dnemy2) / 2

[Tpumeuanus: 3anonHss TaOIUILy, BOCBMBIM JICMCTBUEM HAXOJAT PyMO T, a 1o
3HakaM npupamieHuit koopauHat AY u AX (meiictBusi 3 U 6) yCTaHaBIMBAIOT

YEeTBEPTh, B KOTOPOH OH HAXOAUTCS M HAXOAT JUPEKIMOHHBIN yroi (Tabnuua 6.2)

Tabnuua 6.2 — opmyIibl CBA3U IUPEKIIMOHHBIX YIJIOB U pyMOOB

Yersepr |Ha3Banu| [Ipenensl 3HaueHnit dopmyna 3HaKU NPUPALLIECHUS
b e pym0a| JIUPEKIHMOHHBIX BBIYHCIICHUS KOOpJIMHAT
YIJI0B JTAPEKIIMOHHOTO AX AY
yria

I CB 0% —90° O=r + +

II OB 90° — 180° a=180"-r — +
I 103 180°—270° o=180"+r — —
1A% C3 270° - 360° a=360"—-r + —

[Ipu BbIUMCIEHUH CIEAyeT MOMHUTH, YTO AMPEKIHMOHHBIC YTJIBI HE MOTYT
0
UMETh OTpHUIaTelIbHbIE 3HAueHUA U ObITh Oosee 360°. [loaTomMy K 3HaYEHUIO
JUPEKIMOHHOIO YIJIa, €CIIM OHO IOIYYMIOCh OTPULIATENLHBIM, IPpUbaBisaoT 360°,
a eciii oHo Ooutblre 360°, To Berunraror 360°.
3Hast TUPEKIUOHHBIE YTIBI Oj.A, 0., OB, HAXOAAT yrael Bi, P2, B3 mo
dbopmynam (3.1 —3.3).

Takum 00pa3om, JTaHHBIE 71 TIEPEHOCA TPOCKTA B HATYPY PACCUUTAHBI.



65

6.5.2.CocraBienne pa30MBOYHOTO YEPTEKA

Pa301BOYHBIM YEPTEKOM HA3bIBAIOT YEPTEXK, HA KOTOPOM M300pakeHa cxema
PACIIONOKEHUSI MPOEKTHOTO 3JIaHUsI OTHOCUTEIBLHO TOYEK I'e0/Ie3UYECKOl ceTH
(TEOOMMTHOTO XO/Aa) W TPUBOIATCS BCE HEOOXOIWMBIE NaHHBIC (YTIIbI, JJIAHBI
JIMHUM U JIP.) IJ1s IEPEHECEHUs MPOEKTa B HATYPY.

Ha puc. 6.1 npuBeneH oOpasel] pa30MBOYHOTO YepTexKa.

Jlnst Toro, 4ToOBl 0003HAYUTH HAa MECTHOCTH 4eThIpe yria 3aanus - A,B,C,D
JIOCTATOYHO CHayajia 3aKpenuTh JBa yriia A U B oT Todyek TEOAOIUTHOro Xoxa,
octasibHbie JiBa yria C u D 3akpemisitoT OT BEHIHECEHHBIX B HATYpy yriioB A u B.

CocraBnenue pabodyero depreka C HCIOJIB30BAHUEM PACCUYUTAHHBIX
pa3OMBOYHBIX JJIEMEHTOB BEAYT CIEAyromuMM oOpa3oM. Ha nucre deprexHOi
Oymaru opmara A4 BbIYEPUMBAIOT CXEMY, 3aTEM MOJAMUCHIBAIOT HOMEpaA TOYEK,
JTUPEKIMOHHBIE YIIIBI O, TOPU3OHTAJIbHBIE TPOJIokeHus d; u yrisl [3;, IPUBOJAT

Ta0IUIly pa30MBOYHBIX 2JIEMEHTOB.

6.5.3. CocraBiieHHeE IUIaHa TEOIOJIUTHON CHEMKH

[In1an TEOmONMUTHOW CBHEMKM COCTABISIOT Ha JIUCTE YEPTEXKHOUW OyMmaru
dbopmara A4 B macmtade 1 : 1000. CTposiT KoOOpAMHATHYIO CeTKY. [IpaBUiIbHOCTD
NOCTPOEHUSI  KOHTPOJMPYIOT TYTEM HW3MEpPEHHs] JuaroHajeil  KBaJparToB.
Honyctumasa norpemHocTs + 0,2 MMm. CeTKy IMOANMCHIBAIOT C TAaKUM PacdyeToM,
4YTOOBl TMOJMIOH pACHOJOXKWICS BHYTpU €€. JIMHUM CETKM MOANMCHIBAIOT
KoopauHaTaMu, KpaTHeiMu 100 M.

IIpou3BOAT MOCTPOCHUE BEPIIMH TEOJOJIUTHOrO Xoja 1 W 2, OTKIIajabIBas
koopauHatel Xi, Yi u Xp, Y, IIpaBUIBHOCTH NOCTPOECHUS KOHTPOJUPYIOT
U3MEPEHUEM JIMPEKLIHOHHOTO yria oj.. Ha MECTHOCTM MOJOXKEHHE TOYKH A
HaXOJsT CIEAYIOIUM 00pa3oM: YCTaHABJIMBAIOT TEOJOJUT B TOUKE 1, mepeBonsT
ero B paboyee moyioxkeHue (BBIIOJHUB MOBEPKU U TIOJITOTOBUB 3pUTEIBHYIO TPYOy
K HaOJIOJICHHUIO), COBMEIIAIOT HOJb JIUMOa U HOJIb ajuAa bl U MIPU OTKPETJICHHOM

TMoOe BHU3UPYIOT HAa TOYKY 2. OTerHJI}IIOT BHHT aJInganabl U, UCIIOJIBb3YA JAHHBIC
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pa3OMBOYHOrO  4YepTexka, BpAlIEHHMEM TEOJ0JIUTa TMpPU  «Kpyre IpaBo»
YCTaHABJIMBAIOT HA BEPHBEPE OTCYUET, PaBHBIA yriy ;. 3aTeM B HAMpPaBIEHUU OCH
BU3UPOBAHMS  TPYObl  OTKJIAJBIBAIOT MEPHOW  JIEHTOM (WJIM  PYJIETKOM)
rOpU3OHTANIbHOE TposiokeHue JyuHuu 1-A. Ha paccrossuuu dj.a oT Touku 1
3a0MBAIOT KOJIBILIEK — 3aKPEIUIAIOT TOUKY A. J[JI1 KOHTPOJI TOPU30HTAIIBHBIN YroJl
B1 u nmponoxkeHue dj.ao OTKIAABIBAIOT NPHU «KPYTe JIEBO» U 3aKPEIUISIOT TOUKY A.
Ecmu toukm, 3akpermienHbie npu «KII» wm «KJI» He coBmamaror, TO 3a
OKOHYATEJIbHOE IMOJOKEHUE TOYKM A TPUHUMAIOT cpelHee. AHaJIOTHYHBIM
o0pa3oM BBIHOCAT B HaTypy Touky B. [lonoxenue Touku B, mociie ee BbiIHeCEHUS B
HATypy, KOHTPOJHMPYETCS TyTeM HW3MEpeHHs yria [3 B TOUYKe 2, BEIMYMHA
KOTOPOTO J0JI’KHA ObITh pPaBHA PACUETHOMY 3HAYCHHIO.

J{ns HaxOkJIeHUs TOYKU D TE€OI0MUT MEPEHOCAT HA TOUKY A, OTKJIAJbIBAIOT
ot auaud AB yroa 90°. B HanpaBieHuH 0CH BU3MPOBAHUS OTKJIAABIBAIOT IMPUHY
3IaHMUS O MPOEKTY W 3aKkperuisiioT Touky D. Jlns BeiHOca B HaTypy Touku C
TEOJI0JIUT YCTAaHABJIMBAIOT B TOUKY B, oTkiaapiBatoT Ha 1uMOe oT JinHuU BA yromn
B 270° u 3akpemsor Touky C. IIpaBUIBHOCTE BBIHOCA B HATYPY Pa3MEPOB 3IaHUS
KOHTPOJIMPYIOT MPOMEPOM HAa MECTHOCTHU IJIMHBI [uaroHanu AC, KoTopas AOJIKHA
OBITh paBHA PACYETHOI:

(AC)pacs = (AB)? + (BC)>. (3.4)

Pacxoxnenue mexay U3MEpEeHHOU UIMHOW JIUArOHaJIM U PACUYETHOW JOJIKHA
ObITH He Oosee 1/5000, T. e.

((AC)usm — (AC)pace)/(AC)pace < 1/5000 . (3.5)

Ha mmane TeomonutHol cheMku B Macimitade 1:1000 mpou3BoAST BBIHOC B
HaTypy uerbipex yrioB 3aanus A, B, C, D nmomspusiM cnocobom. Mcnomnbiys
TPaHCTIOPTUP O0O3HAYAIOT BCE YIUIBI M PACCTOSHUS U O(QOPMIISIIOT TUTAH TYIIBIO
(puc. 6.2).

6.6. COIEP) KAHUE OTUETA U ET'O ®OPMA

OT4eT No NPaKTHYECKOMY 3aHATHUIO JIOJDKEH COAEPIKaTh LN padOoThl, pacyeT

pa3OMBOYHBIX JJIEMEHTOB B TaOau4HOM Qopme, pa3OMBOYHBIA YEPTEK Ha

yepTexkHo Oymare popmata A4, BBITIOJIHEHHBIN B KapaHjallle, IiaH TeoA0JUTHON
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ChEMKH C BEBIHOCOM B HATypy yrioB 3aaHus B MaciTade 1:1000 BbIMOJHEHHBIN Ha

yepTexkHoi Oymare ¢popmata A4 B Tymu. OTdeT BhITIOJIHSIETCS Ha Oymare ¢popmara
A4.

-i00 0 100
<l 1
200 200
100~ r‘w
0+ -0
00 v - i:"QQ
-0D 0 00 o 3

Pucynok 6.2 — IInan reononutHoun ceemku M 1:1000
6.6. BOITPOCBHI VTS 3AIIIUTHI PABOTBI
1. YTo Ha3BIBAIOT I'€0/I€3NYECKUMHU PA30MBOYHBIMU paboTaMu?
2. Yto mpencTaBisiOT COOOM 3JIEMEHThl Te€O0AEe3MYECKUX pa30MBOYHBIX
pabot?
3. B 4eM cymHOCTb U Kak pelaercs o0paTHas reoje3sndeckas 3anada’

4. Kakxum oOpa3oM BBIHOCST pa30MBOYHBIC JICMEHTHI B HaTypy?
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Cnucoxk pekoMeHayeMoH JTUTepaTypbl
1. OcHoBHad

1. UmxenepHas reomesus. Yueb. mis By3oB / E. b. Kmromun, M. U.
Kucenes, [. II. Muxenes, B. [I. ®enpaman; [lox pen. . . Muxenesa. — M.:
Beicii. mik., 2012. — 464 c.

2. ®enotoB I'. A. UmxenepHas reoqe3us: Yueonuk / I'. A. degoros. — M.
Bricmr. mk., 2012. — 463 c.

3. Kymrrun U. ®., Kymtun B. U. Unxenepnas reonesus. Y4eOHUK. —
PocroB v//1.: ®EHUKC, 2012. — 416 c.

2. JlononHuTenbHas

1. Kypc unxenepnoit reonesun / [lon pexn. B. E. HoBaka.— M.: Henpa,
1989.—432c.

2. Ilpaktukym no umxeHepHoi reoxae3uu /Ilox pen. B. E. HoBaka. — M.:
Henpa, 1987. -336 c.

3. ®enpaman B. 1., Muxenes /1. III. OcHOBBI uHKeHEPHOU reoae3nu. — M.:
Bricmas mkouna; M3parenscknil neHTp «Akaaemus», 1999. — 300 c.

4. EnuceeB A. A. Meroauyeckue yKa3aHUsl MO BBINOJIHEHUIO PAaCUETHO-
rpadguyeckux pabot. CraBponons, 1987. — 72 c.

5. Haitnenko B. H. Meroanueckne yka3aHus K BBITOJIHEHUIO PAaC4ETHO-
rpaduueckux pabor mo teme «OOpaboTKa pe3ysIbTaTOB M COCTABJICHHE ILJIaHA
TEOJ0JIUTHO-TaxeoMeTpuueckoi cheMku» — CraBponoisib: Tunmorpadus CtI'TVY,

1998. —47 c.
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[Tpunoxenue 2

Ne | Ho- OTcyeTsl IO perikaM, MM IIpeBwImieHNs, MM T'opu- AOCONIOTHBIE
cra | mep | 3anuuid, | [Ipome | Ilepen- | Berumcnen | Cpenn Ucn- 30HT oTMeTKH H, M
HI[ | TOY- XKyTod | HuH, I1 HEIC, He, paBJiicH | HHCTPYM
UM | KH HBIH, hy, hy hep mele, | eHralU,
BnpOM hucnp M
1 | Rpl | 13354 149,971=HRpl
6019-kp +0629- h; +1
+0627- hy +0628 +0629
0706-ga
T1KO0 5392-xp 150,600
2 T1IKO 1275 +0156 151,875 150,600
+40 | 5962 2875 +0156 +1 +0157 149,000
[IK1 1119 +0156 150,757
5806
3 | IIK1 | 0845 +2 151,602 150,757
5532 -1332 +1330 -1328
+68 2035 - 1328 149,567
T1IK2 2177 149,429
6860
4 I1IK2 0320 149,749 149,429
+20 5006 0773 -1556 148,976
+70 2845 -1554 +2 -1553 146,904
IIK3 1876 -1555 147,876
6560
5 | IIK3 | 1661 147,876
6344 +0834 +2 +0834
0827 +0830 +0832
I1K4 5514 148,710
6 I1IK4 1935 148,710
6623 0375 +1560 +2 +1563
TIK5 5061 +1562 +1561 150,273
7 IIK5 2484 150,273
7169 +0716 +2 +0720
1768 +0720 +0718
Rp2 6449 150,993=HRp2
UTOI'O > 3=52510; >II=150490; > (hi+h2)=+2020; > hcp=+1010; > hucnp +1022.
o X0ay

Konrpons no xoxy: >3- I1=3 (hi+h2); % (3.3 - II)= > hcp;
52510 — 50490 = +2020; 2020 : 2=+ 1010

Shreop = Hrpz — Hrpt = 150,993 — 149,971 = 11,022

th =Y hcp - > hreop =+1010 — 1022 = - 12 mm; fnon =+ 10 mm - Jn=+10mm- 7= +26,4 MM
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[Tpunoxenue 3
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[Tpunoxxenue 6

)KypHan TEXHUYCCKOI'0O HUBCJIWPOBAHUA IUIOIIAAHN 110 KBaJgpaTaM

Ne Ne OTcueTsl 1o peikam, MM IIpeBbiienus, Mm I'opr3oHT |AGCOMIOTHEI
CTaH- | TOY- HHCTPYMEHT e
UK wu  |3anauii,| Tlpome- |Ilepenuu |Boruncnennsie, | Cpennue, | McnpasieHHbl a OTMETKH
3 KyT, B i, I hl, h2 hep e, hucrp U, M H, ™
1 [Rp2 |1515 114,471 112,956
6200
1 4685 (2212 112,259
2 1897 112,574
3 1765 -0174 +2 112,706
4 1930 -0176 -0175 -0173 112,541
5 2277 112,394
6 2213 112,258
7 2102 112,369
8 1779 112,692
9 1294 1689 113,177
10 1827 6376 112,644
11 1756 4687 112,715
12 112,783
2 |12 0447 112,783
5129 113,230
4682  |0891 112,339
13 1154 112,076
14 1288 -1536 +2 111,942
15 1747 -1540 -1538 -1536 111,483
17 1323 111,907
18 0921 112,309
19 0764 112,466
20 1195 112,035
21 1442 111,788
22 1956 1983 111,274
23 2373 6669 110,857
24 2715 4686 110,515
25 111,247
16
3 |16 2411 111,247
7097 1706 +2 1709
Rp2 |4686 0705 1708 1707 112,956
5389
4684
UTOro 22799 22811 12 6
110 Xoay
s 3amxayToro xona fh = >hcp; Y hreop = 0.

fh = -6 mm; fhmom ==+10 MM\/§ ==+17 MMm.
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[Tpunoxenue 7

IIman IMOBCPXHOCTH 110 KBaJpaTraM

112,26 112,57 112,71 112,54 112,39

N :
N
\

10
112,64

113,18 112,69 112,37 112,26

Bricora ceuenus penbeda 0,25 m
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[Tpunoxenue 8

Cxema KBaJApaToB C YCIIOBHBEIMH OTMCTKAMH BEPIIIUH

112,26 112,57 112,71 112,54 112,39
2,26 2,57 2,71 2,54 2,39
112,64 113,18 112,69 112,37 112,26
2,64 3,18 2,69 2,37 2,26
112,72 112,78 112,34 112,08 111,94
2,72 2,78 2,34 2,08 1,94
112,47 112,31 111,91 111,42 111,25
2,47 2,31 1,91 1,42 1,25
112,04 111,79 111,27 110,86 110,52
2,04 1,79 1,27 0,86 0,52
H"™ =110,00 +
N 2,26+2,39+0,52+2,04 N 2(2,57 +2,714+2,54+2,26+1,94+1,25+...+ 2,72 + 2,64) N

4-16 4-16

N 4(3,18+2,69+2,37+2,08+1,42+1,91+2,31+2,78)

=110,00+2,22=112,22 m
4-16
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[Tpunoxenue 10

Howmep [Tnomans CpenHsst oTMeTKa O6bem padot
KBaJIpaTOB
BBIEMKH | HACBINH — + BBICMKH | HACBINH

1 400 0,44 176
2 400 0,57 228
3 400 0,36 144
4 400 0,17 68
5 170 230 0,05 0,08 8,5 18,4
6 388 12 0,15 0,01 58,2 0,1
7 400 0,53 212
8 400 0,61 244
9 400 0,25 100
10 280 120 0,15 0,10 42 12
11 40 360 0,03 0,27 1,2 97,2
12 400 0,51 204
13 400 1,19 476
14 400 0,84 336
15 12 388 0,02 0,34 0,2 132
16 72 228 0,08 0,15 5,8 34,2

.éj:__V%——Vh
V Ve +Vn

BenomMocTs BeuncieHuss 00beMOB 3eMIISTHBIX PabOT

- 100% =
25978

100-22

b

HNTOI'O:

=0,85% ( 3%

1287,9 1309,9




BapuanTsl 3a1anuii
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[Tpunoxenue 11

Bapnanr |
Ho- | Ho- OTcyeTsl o0 pefikam, MM IIpeBbIiennst, MM T'opu- | AGcomoTH
MEp | Mep 3amgumii, | [Ipome- | Ilepen- | Berumen | Cpenn | Mcnpasue SOHT bIe
CTaH | TOY- . WHCTD | OTMETKH
1 - 3 )KyT?‘I- HUU, eHHbIe, | He, hep HHBIE, yYMeHT H, M
HBIH, I1 hi, h2 hucnp 'y
B npom. ath
M
1 Rp2 | 2687
1 7472 2131
2 1702
3 1400
4 1275
5 1367
6 1271
7 0827
8 0885
9 1405
10 1891 0421
11 1652 5208
12 1026
13
2
13 0745
14 5529 1264
15 1795
17 1547
18 1117
19 1285
20 1838
21 2044
22 1615 2043
23 1581 6829
24 1956
25 2462
16
3 16 1036
5820 2005
Rp2 6789
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MpoAOKEHUE npuioxeHus 11

Bapuanrt 2
Ho- | Ho- OtcueTsl 1O peiikam, MM IIpeBbliienust, MM lopu- | Abcomor
Mep | Mep 3aguuii, | Ilpome- | Ilepen- | Bwiuucn | Cpenn | Mcnpasne SOHT HbIe
CTaH | TOdY- o WHCTPY | OTMETKH,
| xm 3 HKyTO4- HUH, €HHBIE, ue,. HHBIE, MEHT H, M
HbI, B IT hi, h2 hep hucnp U, M
IIPOM.
1 2 3 4 5 6 7 8 9 10
1 Rp2 | 0718
1 5502 0985
2 1533
3 1911
4 2117
5 2322
6 2548
7 2321
8 2083 1424
9 1796 6208
10 1264
11
2
11 1129
12 5912 1563
13 1989
14 2254
15 2403
16 2267
18 2190
19 1724
20 1291
21 1722
22 1954 2809
23 2330 7596
24 2307
25 1972
17
3 17 2817
7601 0424
Rp2 5206
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MpoAOKEHUE npuioxeHus 11

Bapuanr 3
Ho- | Ho- OtcueTsl 1o peiikam, MM IIpeBblieHust, MM lopu- | Abcomot
cl\iZIZI ;\i;p_ 3agaui, HpOMe>i<y Hep?n- Breruucn | Cpenn | Ucmpasie I/:I;I(-I)éll:rp OT;ZITZH’
wm | xu 3 TOYHBIH, HUI €HHBIE, He, HHBIE, yMeHT H, M
B npom. 11 hi, h2 hep hucnp aTH,
M
1 Rp2 | 0403
1 5088 1541
2 1665
3 1511
4 1556
5 1448
6 1802
7 1976
8 2122 2741
9 2248 7424
10 2197
11 2783
12
2 12 2094
6778
13 2032
14 1784
16 1410
17 1805
18 2183
19 2542
20 2658
21 2939
22 2443
23 2114
24 1719
25 1390
15
1398
6082
3 15 2318
7004 0673
Rp2 5361




BapuanTel 3ananui
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[Tpunoxenue 12

Ne | Koopaunatel | Koopaunatel | Koopaunater | Koopaunatsr |/lupexuno
Bapva| TOYKH |, M TOYKH 2, M TOUYKH A, M TO4YkHU B, M HHBIN
HTa X1 VY X VY, XA Va XB Vs | yroua ai
| 150,0 | -70,0 | 180,0 | 50,0 | 120,0 | -40,0 | 120,0 | -10,0 | 75°57'48"
2 150,0 | -70,0 | 180,0 | 50,0 | 140,0 | -10,0 | 140,0 | 20,0 |75°57'48"
3 150,0 | -70,0 | 180,0 | 50,0 | 110,0 | 10,0 | 110,0 | 40,0 |75°57'48"
4 150,0 | -70,0 | 180,0 | 50,0 | 80,0 | -20,0 | 80,0 | 10,0 |75°57'48"
5 150,0 | -70,0 | 180,0 | 50,0 | 50,0 | -50,0 | 50,0 | -20,0 | 75°57'48"
6 80,0 | 60,0 | 150,0 | 120,0 | 80,0 | 110,0 | 110,0 | 110,0 | 40°36'06”
7 80,0 | 60,0 | 150,0 | 120,0 | 90,0 | 130,0 | 120,0 | 130,0 | 40°36'06"
8 80,0 | 60,0 | 150,0 | 120,0 | 60,0 | 120,0 | 90,0 | 120,0 | 40°36/06"
9 80,0 | 60,0 | 150,0 | 120,0 | 80,0 | 120,0 | 80,0 | 150,0 | 40°36/06"
10 | 80,0 | 60,0 | 150,0 | 120,0 | 90,0 | 140,0 | 90,0 | 170,0 | 40°36/'06"
11 60,0 | 180,0 | 160,0 | 210,0 | 70,0 | 210,0 | 100,0 | 210,0 | 16°42/00”
12 | 60,0 | 180,0 | 160,0 | 210,0 | 80,0 | 220,0 | 110,0 | 220,0 | 16°42'00”
13 | 60,0 | 180,0 | 160,0 | 210,0 | 90,0 | 230,0 | 120,0 | 230,0 | 16°42/00"
14 | 60,0 | 180,0 | 160,0 | 210,0 | 100,0 | 240,0 | 130,0 | 240,0 | 16°42'00"
15 | 60,0 | 180,0 | 160,0 | 210,0 | 110,0 | 250,0 | 140,0 | 250,0 | 16°42'00"
16 | -40,0 | -40,0 | 60,0 | 70,0 | -70,0 | 30,0 | -70,0 | 60,0 |47°43/36"
17 | -40,0 | -40,0 | 60,0 | 70,0 | -90,0 | 60,0 | -90,0 | 90,0 |47°43/36"
18 | -40,0 | -40,0 | 60,0 | 70,0 | -50,0 | 70,0 | -20,0 | 70,0 |47°43/36
19 | -40,0 | -40,0 | 60,0 | 70,0 | -60,0 | 80,0 | -30,0 | 80,0 |47°43/36’
20 | -40,0 | -40,0 | 60,0 70,0 | -40,0 | 50,0 | -10,0 | 50,0 |47°43'36"
21 | -30,0 | 50,0 | -10,0 | 150,0 | -60,0 | 70,0 | -60,0 | 100,0 | 78°4124”
22 | -30,0 | 50,0 | -10,0 | 150,0 | -60,0 | 110,0 | -60,0 | 140,0 | 78°4124"
23 | -30,0 | 50,0 | -10,0 | 150,0 | -50,0 | 120,0 | -50,0 | 150,0 | 78°41/24"
24 | -30,0 | 50,0 | -10,0 | 150,0 | -90,0 | 140,0 | -90,0 | 170,0 | 78°4124"
25 | -30,0 | 50,0 | -10,0 | 150,0 | -80,0 | 80,0 | -80,0 | 110,0 | 78°41/24"
26 | -50,0 | 190,0 | 60,0 | 210,0 | -30,0 | 220,0 | 0,0 | 220,0 | 10°18/18"
27 | -50,0 | 190,0 | 60,0 | 210,0 | -50,0 | 230,0 | -20,0 | 230,0 | 10°18/18"
28 | -50,0 | 190,0 | 60,0 | 210,0 | -60,0 | 240,0 | -30,0 | 240,0 | 10°18'18"
29 | -50,0 | 190,0 | 60,0 | 210,0 | -40,0 | 250,0 | -10,0 | 250,0 | 10°18'18"
30 | -50,0 | 190,0 | 60,0 | 210,0 | -20,0 | 260,0 | 10,0 | 260,0 | 10°18'18"
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MUHUCTEPCTBO HAYKH 1 BBICILIET'O OBPA3OBAHUS POCCUIMCKOM ®EJEPALIN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEX/IEHNE
BBICIIIEI'O OFPA3OBAHU A
«CEBEPO-KABKA3CKUI ®EJEPAJIbHBI YHUBEPCUTET»

MeToanyeckue yKa3zaHus
10 BBITIOJTHEHUIO CAaMOCTOSITENIbHOM paboThI
no guctuminHe « OCHOBBI T€0JIe3UU U TONOTPAPUI
1 cnenranbHOCTH 21.05.03 TexHOm0rus reoaornaeckon pa3Beiku

CraBponoanb
2026



Conep:kanue

[TosicHuTenbHas 3anucKa
TexHonmornyeckasi Kapra CaMOCTOATENTLHON PabOThI CTyIeHTa
Meroanueckre peKOMEHJALNU 10 BBIINOJHEHUIO 3a1aHUN

Crucok TuTepaTyphl, pEKOMEHyEeMbIN K UCTIOJIb30BAHUIO B
CaMOCTOSITEJILHOM paboTe CTYJIEHTOB
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IHosicHuTEeALHAA 3ANTNCKA

Hapsiny ¢ aynuropHoii paboToii 0HO# 13 GhopM yueOHOTO MpoIiecca, ero CyIecTBEHHOM
YacThIO ABIIAETCS caMocTosTeNnbHas padota crynentos (CPC).
3amauamu CPC sgsisgrorcs:

- pa3BUTHE W TPUBUTUE HABBIKOB CAaMOCTOSITENIBHON yueOHOW paboThl u
(dbopMHIpOBaHUE 3HAHUIA;

- OCBOGHHUE, YIIIyOJIeHHE COJEp>KaHUS M OCHOBHBIX TIOJIOXKEHHH Kypca,
BBIHOCHMBIX Ha CaMOCTOSITENIbHOE M3YUYCHHE CTYACHTA; B XOJ€ COCTABIIEHUS OMOPHOTO
KOHCIIEKTA, B X0/1€ MOJATOTOBKU K JIEKLIMOHHBIM 3aHSATUSAM

- UCIIONB30BAaHME MaTepuana, CcoOpaHHOTO U TMOJYYEHHOTO B  XOJe
CaMOCTOSITCIILHBIX 3aHSITHH MPHU MOJTOTOBKE M HAMMMCAHUU JOKIAI0B, pedeparos, JIs
3¢ (HeKTUBHON TOATOTOBKU K UTOTOBOMY KOHTPOJIIO.

CaMocTosTenbHON paboTa CTYJECHTOB MOXET OCYIICCTBISITHCS KaK B ayJUTOPHH, TaK U
BHE €€, OOBIYHO 3TO B OCHOBHOM BHEayJWTOpHAs IESATENbHOCTh CTyAeHTa. [ aKTUBHOTO
BJIQJICHUS 3HAHWSIMH B TIPOIECCE ayTUTOPHOUW pabOThI HEOOXOIWMO HE TOJIHKO TOHUMaHHUE
y4eOHOT0 MaTepHana, HO ¥ TBOPUECKOE €ro BOCTIPUSTHE.

OcHoBHbIe (opMaMH peanu3aliil CaMOCTOSTCILHOW pabOTBl W KOHTPOJSI 3HAHWH
SBIISIOTCS:

KoMnuiekT pa3HOYpOBHEBBIX 3a4a4 M 3aJaHHii — WHANBUIAyAIbHOE pCEIICHHE
PENPOAYKTUBHBIX, PEKOHCTPYKTHBHBIX M TBOPYECKHX 3aJaHUN, MO3BOJIAIOIIMX OLIEHWBATH U
JTMarHOCTHPOBATh YPOBCHb OOYUEHHOCTH, YPOBEHb YMCHHW M HABBIKOB CTYJICHTOB IO TEMaM
muciumuHel.  [lponienypa mnpoBeneHuss 3Toi  ¢GoOpMBI  yueOHOW JEATEIbHOCTH CTY/ACHTA
BKJIIOYaeT B ce0s NHMCHhbMCHHOE BBHITIOJNHEHHE 3aJaHWid TpPeX YPOBHEW W 3alUTy HMX Ha
npakTHYecKoM 3aHsATuH. [Ipu mpoBepke 3aaHusl, OIEHUBAIOTCS MOJTHOTA M CAMOCTOSTEIHHOCTh
BBITIOJTHCHWSI 3a/TaHUN, OPUTHHAIBHOCTD PEIICHUS.

OnopHblii KOHCMEKT TeMbl — TMHUCHMEHHBIH TEKCT, B KOTOPOM KpaTKoO U
MOCIICIOBATEIbHO ~ M3JIOKEHO  COJIEpP)KaHWE  OCHOBHOTO  HWCTOYHWKA  HMH(OPMAIIHH.
KoHcnekTtupoBaTh — 3HAYUT MPHUBOJUTH K HEKOEMY TMOPSJIKY CBEICHHS, MOYEPIHYTHIE H3
opurrHaja. B OCHOBe mpoliecca JSKHT CHUCTEMATH3AlHs MPOYUTAHHOTO WIIM YCIBIIIAHHOTO.
3amucu MOTYT JeNaThCs Kak B BUJAC TOYHBIX BBIICPXKEK, IIUTAT, Tak U B (opme CBOOOMHOM
mojayM CcMbIcia. JIaHHBIA BHJ CAaMOCTOSATEIBHBIM pPAa0OTHI HANpaBICH Ha (OPMHUPOBAHUE
MPECTaBICHUNA 0 KOH(DIUKTAX.

CobecenoBaHue — CpeACTBO KOHTPOJIA, OPraHM30BAaHHOE Kak CIeluaibHas Oecema
mpernoAaBaTeNiss CO CTYICHTOM Ha TEMbl, CBS3aHHBIE C HW3y4aeMOW JUCHMUILTUHOW, U
paccuMTaHHOE Ha BBICHEHHE O0ObEeMa 3HAHHWK OOYdYaloUIerocs MO OINPEACICHHOMY pasfely,
Teme, npobieme u T.11.

Ux copmepxanue n0KHO c(hOpMUPOBATh YMEHHE aHAIU3UPOBaTh (UI0COPCKO-
METOJIOJIOTUYECKUE M HAayYHbIE TEKCThI, 0OOCHOBBIBATH CBOE OTHOIICHUE K M3JI0)KEHHBIM B HHUX
OLICHKaM, COCTaBJISITh KpaTKHE KOHCIEKTHI, TE3UChl IPOYUTAHHOIO, YMEHHE IPUMEHSITh
MOJTyYEHHBIC 3HAHWS JIJISl TIOCTAHOBKM W PEUICHHS HCCIEAOBATEIbCKUX 3a/1ay, CBSI3aHHBIX C
M3Y4YEHUEM CTYJICHTaMH TOW WJIM WHOW 0OJaCTH MPUPOJBI M KyJIbTYyphl. PasHOOOpa3ue 3amanuii
MO3BOJIICT yYUTHIBATh HMHIWBUIYaTbHBIE OCOOEHHOCTH CTYIEHTOB TIpU OpraHU3aIUU
CaMOCTOSITEJIBHOWU PaOOTHI.

Yerkoe  BBIIOJIHEHHWE  CAMOCTOSATEIBHOW  pabOThl  CTyJeHTamMu  00OecreduT
3a0J1arOBpeMEHHYI0 TMOATOTOBKY K 3aHATHIO, BBICOKOE KadyeCTBO YCBOGHHS Marepuala,
BO3MOXXHOCTh MIPUMEHEHUS TEOPETUUYECKUX 3HAHHUI Ha TIPAKTHKE.

TexHo/IOrHYeCKasi KAPTA CAMOCTOATEIbLHOM PadoThI CTyIeHTA

Kox
peanzyemMon

HTorosslil npoyKT Cpencrsa u O0be

Bun gesarenbHOCTH CTYACHTOB o
CaMOCTOATCIIBHON TCXHOJOT N M
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KOMIIETCHIIUU paboThI OLICHKU 4aco
B
3 cemect
OIIK-9 Nsyuenue nurepaTypsl O Koncnext CobecenoBanue 18
temam Ne 3— 6
OIIK-9 IToaroroBka K JIGKIIUAM Koncnekt Onpoc 18
OIIK-9 [ToaroToBka k 1a060paTOPHBIM NHpuBuyanbHbIe 3amura 18
paboram 3a1aHUs WHIUBUAYaJIbHBIX
3aJJaHUI
OIIK-9 [ToaroroBka Kk 3a4eTy € Bomnpocs! u 3agaun DK3aMeH 18
OLICHKOM
Hroro 3a 3 cemectp | 72
Hroro | 72

MeTtoauyeckue PEKOMEHIAIUA 110 UBYICHUIO TECOPETUIECCKOI'0O MaTepHuajaa

Pabora ¢ koHCcHIeKTOM JeKuMii

[IpocmoTpuTe KOHCIEKT cpasy mocie 3aHsATui. OTMEeThTE MaTepHall KOHCIIEKTa JIEKIUH,
KOTOpPBIM BBI3bIBACT 3aTpyJHEHMs Uil NOHMMaHuUA. llomblTaliTec HaWTH OTBETHI Ha
3aTpyAHUTENbHBIE BOIPOCHI, UCIIONB3YS MpeAiaraeMyro auTeparypy. Eciam caMmocTodTensHoO He
yIaioch pa3o0paThCcsi B Marepuaie, cQOpMyIHpyHTe BOMPOCHI M OOpaTuTech Ha TEKYIICH
KOHCYJIbTAIIMM WJIM Ha OJrKaiiel JeKIMK 3a TOMOIIbIO K MPENoJaBaTeio.

Kaxnyro Henento oTBoauTe BpeMs ISl TIOBTOPEHUS MPOMIEHHOTr0 MaTepuaa, poBepss
CBOM 3HAHUS, YMEHHS U HABBIKM 110 KOHTPOJBHBIM BOIIPOCAM M TECTaM. YMEHHE CTYJIEHTOB
OBICTPO U MPaBWIBHO MOAOOPATH JIUTEPATYpPY, HEOOXOAMMYIO MJi BBIIOJHEHUS Y4YEeOHBIX
3aJaHUi M HaydyHOM paboTHI, SABJSETCSA 3aJOroM ycremHoro ooydeHus. CaMoOCTOATENbHBIN
nox0op JUTEpaTyphl OCYIIECTBISETCS IPU MOATOTOBKE K CEMHHApPCKUM, JabOpaTOpHBIM
3aHATHUAM, IPU HAIIMCAaHUH KYPCOBBIX paboT, Hay4YHbIX pedepaTos.

Brmonnenne CPC Ha 3aHATHSAX C MPOBEPKON PE3yIbTATOB IMPENOIaBaTeNIeM MO3BOJISET
CTYJCHTaM yCBaMBaTh M3y4aeMblil Marepuai 0ojee TiIyOOKO, MEHSEeTCS OTHOLICHUE K JEKIHSM,
Tak Kak 0e3 MOHUMaHUs TEOpUH MpeaMeTa, 03 XOPOILIero KOHCIEKTa TPYIHO PacCUUThIBaTh Ha
yCIeX B PELIEHUH 3aJaHui. OTO YJIydlIaeT IOCEIAeMOCTh KaK MPAKTUYECKUX, TaK U
JICKIIMOHHBIX 3aHATUH.

IIpn noaroroBke K JeknusaM-0eceraM TemMa CcOOOIIAeTCs CTyJIEHTaM 3apaHee.
Y4YaCTHUKM JHCKYCCHUM JEJSTCS Ha TIpyNmbl IO 8 4enoBeK, B TedeHue 10—I15 mwuH
MOJrOTAaBIMBAIOT CBOM BapuaHT pereHus npodsiemsl. Ciaeyronum 3TarnoM JUCKYCCHHU SBISIETCS
BBICTYIUICHHE MpEACTaBUTENEH OT KaKIOW TPYMIbI U3 8 YENOBEK M 3allUThl CBOErO BapHUaHTa
peumieus. B xoHie obuiero o0Cy X 1eHus BEAYIIMNA MMOJABOAUT UTOTH JAUCKYCCHM, JAE€T OLEHKY
COBMECTHO HalJIECHHOT0 BapuaHTa PEIeHHUS.

MeTtoauyeckue peKOMeHAALNH 110 OPraHu3aliu padoThl ¢ JTUTEPaATypoOH

N3yyenne u aHanu3 JUTEpaTypHBIX MCTOYHUKOB SBJSETCS 00sA3aTENbHBIM BHIOM
CaMOCTOSITEIbHON pabOThl CTYJIeHTOB. M3ydeHne nutepatypsbl Mo U30paHHOW TeME UMEET CBOSH
3a/1a4eil IpOCIEeIUTh XapaKTep MOCTAHOBKHU U PELIEHUs ONPEAEIEHHONW NPOoOIeMBbl Pa3InNYHBIMU
aBTOpaMH, apryMEHTAIMI0 X BBIBOJIOB M 0000IEHUI, TPOBECTH aHAINU3 U CUCTEMATU3HPOBATh
NOJYYEHHBI MaTepuall Ha OCHOBE COOCTBEHHOTO OCMBICICHHS C IIeNIbIO  BBISICHEHUS
COBPEMEHHOT'0 COCTOSIHMSI BOIIPOCA.

[IpopaboTka oTroOpaHHOrO MaTepuana 00s3aTeNbHO JOHKHA UATH C OJHOBPEMEHHBIM
BEJICHUEM 3alCEe MPOYMTAHHOTO M CBOMX 3aMEYaHHMK. 3amuch MOXET HUMETh Kak (GopMy
KOHCIIEKTa, TaK U BBIIHCOK, a TaKXXe KapTOTEKY IOJOKEHUH, TE€3UCOB, WJEH, METOJIUK, YTO B
JanbHENIIeM O0JIETYUT KJIacCU(UKALMIO U CUCTEMAaTH3allMIO MOJyYeHHOTO MaTepuaia. Takoro
poJia 3amucH SIBIISIFOTCS JIYIIMM CHOCOOOM HAKOIUICHHSI W MEPBUYHON 00pabOTKM Martepua,
OJIHOI U3 00s13aTeNbHBIX (POPM OpraHu3alid YMCTBEHHOTO TPY/aa.
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Ilnanom ynoOHO TONB30BATHCA TMPU TOJATOTOBKE K YCTHOMY BBICTYIUICHHIO TIO
BBIOpaHHOU TeMe. Kaxk/IbIil MyHKT TUIaHa JTIOJDKEH PacKphIBaTh OJIHY U3 CTOPOH M30paHHOM TEMBI,
a BECh IJIaH JOJKEH OXBATHIBATDH €€ LIEJTUKOM.

Te3ucebl mpeanonaraloT CKaToe H3JI0KEHHE OCHOBHBIX IOJIOKEHHH TeKcTa B (opme
yTBep)KIeHUs wWin oTpunanus. OHHU SBISIOTCS OoJiee COBepIICHHOH (opMoil 3amuceld u
MIPEACTABIISIIOT OCHOBY JUIsl IUCKyccHH. K TOMY e MX JIerko 3allOMHUTb.

AHHOTAIUS — KPATKOE U3JI0KEHUE COZIEPKaHMs — IaeT obliee mpeacTaBiIeHue o padore.

Pe3roMe kpaTko XapaKkTepu3yeT BbIBOJIbI, [NIABHBIE UTOI'M UCTOYHUKA.

Koncnekr sBisieTcss Hamboyiee pacnpoCTpaHEHHOW (QOpMOM BEACHHS 3aIUCCH.
OCHOBHYIO TKaHb KOHCIEKTa COCTABJISIFOT TE3UCHI, JOMOJIHEHHBIE JI0KA3aTEIbCTBAMH U
paccyxaeHussMu. KOHCHEKT MOXKeT OBITh TEKCTyaJbHBIM, CBOOOIHBIM MM TEMaTHYECKUM.
TexkcTyanbHBI TPEACTABISIET COOOM IUTATHUK C COXPAHEHHE JIOTUKH PabOThl M CTPYKTYPbI
TekcTta. CBOOOJHBIM KOHCIEKT OCHOBAaH HAa W3JI0KEHUM MaTepuaa B TOM HOpPSAAKE, KOTOPBIN
0osne ynobeH aBTopy. B 3TOM cMbIciie KOHCHEKT MpEACTaBIseT COOMpaHUE BOEIWHO MBICIIEH,
pa30OpoCaHHBIX 1O BCEW KHUTE. TeMaTH4ecKuil KOHCIEKT MOXKET OBITh COCTaBJICH 110
HECKOJIbKMM MCTOYHHKAM, /1€ 332 OCHOBY OepeTcsl TeMa, HHTEepIpeTUpyeMas Mo-pa3HoMy.

OKOHOMMIO BPEMEHHU JA€T UCIOJIb30BAaHUE MPHU 3AIUCIX PA3IMYHOIO POJIAa COKpPAICHUH,
ab0peBuaTypsl W T.I. MHOTHE HCIOJIB3YIOT HJSi PETHUCTPALlMU HCCIEAYEMBIX TEM CHCTEMY
kapTouek. [IpenMy1ecTBo KapTo4ek B TOM, UTO TEMa TaM M3J1aracTcsi O4€Hb CKATO, U OHU OYEHb
yA00HBI B HCIIOJIB30BAHUH, T.K. UX MOXKHO Pa3joXKUTh Ha CTOJIE, IEPErpynnupoBars u 0e3 Tpya
HaWTH UCKOMYIO TEMY.
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