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BBEJIEHUE

Lenvro mpoxoxaeHUs: yuyeOHOW mpakThKU «VICTOMHUTEIbCKAS MPAKTHKA
apigercss (OpPMHUpPOBaHME U JalIbHEHIIee paCUIMpPEHHE TEOPETUUYECKUX U
MPAKTUYECKUX 3HAHWM, MOJYUYEHHBIX CTYJEHTAMU IO JUCHUIUIMHAM Te0Je3Usl U
MIOYBOBE/ICHHE.

3aoauamu POXOKACHUS YUCOHOU MPAKTUKH SBIISIOTCS:

- HAY4YUThCS MPaBUIILHO OOpallaThCsl C Te0Ae3UYECKUMH UHCTPYMEHTaMHU,
BBITIOJTHATH UX MTOBEPKU U JI€JIaTh U3MEPEHHUS YTII0B, PACCTOSIHUN U MPEBBILICHUT;

- CAMOCTOSITEIBHO BBITOJIHATH MOJIEBBIE T€0/IE3NUECKUE PAOOTHI IO ChEMKaM
Y HUBEJIMPOBKAM U PEIIaTh NHKEHEPHO-TEOIE3NUECKUE 3a/1aUH;

- BBIIOJIHATH  KaMepalbHbIE  pacyeTHO-Tpaduyeckue paboThl 1O
COCTaBJICHHIO IJIAHOB U TIpodueii;

- HAy4dTh CTYJCHTOB NpPHHIMIAM BbBIOOpa MecTa 3aJ0KEHHUs pa3pesa,
METOJUKE MOJIEBOTO OMUCAHUS MOYB;

- Pa3BUTHE HABBIKOB MOP()OIOTHYECKOTO OMKUCAHKS TTOYBEHHOTO MTPOQUIIS;

- 0o0yyeHHE OIpENeNICHUI0 CUCTEMAaTHUYECKOro IIOJIOKEHHUsS T[O0YB B
pPa3IMYHBIX KJIACCU(UKAIMOHHBIX CHCTEMaX Ha OCHOBE MPUEMOB TIOJIEBOM
JIMarHOCTUKWU;

- TPOBEJICHHE B TMPAKTHUUYECKUX YCIOBHUSAX aHaiu3a CBs3M (HAKTOPOB
MOYBOOOPA30BAHUS c MTOYBEHHBIMU CBOMCTBaMU U npoleccaMu
O4YBOOOpa30BaHUS;

- BBIBJIEHHME, Ha NpHUMEpPax H3y4yaeMbIX OOBEKTOB, (HaKTOPOB,
oOycnoBiauBaronux ¢ epeHIanyo NoOYBEHHOTO MTOKPOBA;

- O3HaKOMJIEHHE C (PJIIOpPON M PACTUTENIbHBIMU ACCOLMALMSAMU H3y4aeMOM
TEPPUTOPUU U O0OydYeHHE Tre00O0TaHMYECKOM IMarHOCTHKE MOYB U IOYBEHHOIO
MOKPOBA;

- BJIMSIHUE CBSI3U W B3aUMOJCHCTBHUS OTACIBbHBIX TPHUPOAHBIX (HaKTOPOB,
oTnpeesonmX (GopMupoBaHue MOYB;

- OLICHKA POJIM aHTPOIIOTeHHOTO (haKTOpa B Pa3BUTUU U U3MEHEHUHU CBOICTB
MOYB;

- mpuoOpeTeHne HaBbIKOB:

paboTHI B TIOJIEBBIX YCIOBUSIX;

CaMOCTOSITEJILHOTO U3yUYEHHS U aHajM3a HOBOTO MaTepuana;

OpraHu3alliy U BHITIOJIHEHUS padoT B COCTaBE OpUTrajibl.

VYyeOHast MCHOMHUTENbCKAST TMPAKTHKA MPOBOJUTCA ISl  CTYACHTOB,
oOyJarommxcsi IO  HAmNpaBJIEHUIO  MOATOTOBKM  OakamaBpoB  21.03.02
3eMJIeyCTPOMCTBO M KaJacTpbl OYHOTO OTHEJNECHHMS B JIETHUN TMEpUOi IMOCie
OKOHYAHHSI BECEHHEW CEeCCHM YETBEPTOrO CEMECTpa, 3a0YHOr0 OTHAEJECHUS — B
TEUEHUE YETBEPTOr0 CEMECTPa B COOTBETCTBUHM C pabouel nporpammoii. [IpakTuka
SIBJISICTCSI COCTaBHOM YacThl0 OCHOBHOM 00pa30BaTeIIbHON MPOTPAMMBbI.

[lenu 1 00bEMBI IPAKTUKHU OTIPENIEISIOTCS eepaIbHBIM TOCYapCTBEHHBIM
o0pa3oBaTeNbHBIM CTAaHAAPTOM BBICIIEr0 MPO(EeCCHOHATBLHOTO 00pa30BaHUS
(®I'OC BO), o0s3aTenbHBIM TMpPU  peaTu3alMi OCHOBHBIX 00pa30BaTENbHBIX
nporpaMM  OakanaBpuaTta MO  HampaBieHuio — moxaroroBku  21.03.02
3eMJIEyCTPOUCTBO U KAJACTPHI.



IHopsizok NpoBepKH TEXHUYECKOT0 COCTOSHHUS reoAe3n4eCKNX NpudopoB Mpu
MOJIyYeHHUH UX CO CKJIAJA

J11s BEIIOSTHEHUS IPOTPaMMBbI yU4eOHOM Te0Ie3nYeCKOM MPAKTUKU KaxXaast
Opuraja 10JbKHA TOTYYUTh CIEAYIONUE Te01e3NUeCKUe MPHUOOPHI U
IIPUHAJIEKHOCTH:

1. lraTus.

2. Teomomut 2T30 nnm 2T30I1.

3. Husenup H-3.

4. Mepnyro JIeHTy ¢ HaOopoM IImuieK (5 1mT).

5. JIB€ HUBEIUPHBIE PEUKH.

6. HutsHol oTBecC.

Bce nonyuennbie npuOopbl JOTKHBI OBITH OCMOTPEHBI, JKEJATEIHHO B
MPUCYTCTBUH MPENOIABATENS], C TOUKH 3PEHUS X TEXHUUYECKOro cocTosiHus. [Ipu
OOHapy>KeHUU KaKUX-JIN00 HEUCIPABHOCTEN I HEKOMIUIEKTHOCTH, PUOOP
JIOJIKEH OBITh BO3BPAILIEH ISl €T0 pEMOHTA WK 3aMeHbl. HencnpaBHoCTh iprbopa
JIOJIKHA OBITh YCTAHOBJIEHA B MEPBbIN J€Hb MPAKTUKA

HITATUB

HoKy pa3aBHKHOTO IITATHBA IIAPHUPHO COEIMHEHBI C TOJOBKOW IITATUBA
cnenuaibHbiIMM BUHTaMU. HeoOXxogumo mnpoBepuTh, YTOOBI 3TH OOATHI ObUIH
XOPOLIO 3aKpEIUIEHbl U HE MaTaluch. PerynmnpoBKy 00ITOB BBIMOIHSIOT Tra€YHbIM
KJ1t04oM. [Ipy BBIABMKEHUH HOKEK LLITATHBA HE CIEAYET JIeiaTh OOJbIINX YCUITU,
TaKk KaK MOXHO COpBaTh CTONOpHBIE mnpucrnocodnenusd. LltatuB HEoOXoauMo
Jep’KaTh B BEPTUKAJIBHOM IIOJIOKEHUHU, YTOOBI MPH BBIIBUKEHUU HOMKEK HE
HaHecTH ce0e TpaBMy. Eciaum HOXKM HE BBLABUTAIOTCS, HYXHO OCIaOUTh
CLEIUICHHE, CJIETKa IMMOKayMBas MX BIPAaBO M BIIEBO, JIEPKAaCh 3a HAKOHEYHUKH.
[Tocne BBIABMIKEHHUSI HOXKEK HEOOXOIMMO 3aKPENUTh UX CTOIMOPHBIMH BUHTaMH U
MIPOBEPUTDH HAJIEHKHOCTH 3aKPEIICHUS.

JInst mpuKperneHus: TeOJ0JIUTA K TOJIOBKE IITaTUBA UMEETCSl CTAHOBOW BHHT.
BHyTpy BHHTa JOJDKEH HAXOJIWUTHCA KPHOYOK Ui TOJBELIMBAHUS HUTSIHOTO
orBeca. Ha oiHOI M3 HOXKEK IITaTHBA JOJHKEH Pacloyiaratbes MEeHall ¢ KPBIIIKOM
JUIsL HUTSHOTO OTBeca. Jlyisi mepeHoca IITaTUBAa HAa 3HAYMTENBbHBIE PACCTOSHUS
JIOJIKHBI OBITh CHEI[UAIbHBIE PEMHU, KOTOPBIE CTSATMBAIOT HOXKKH IITATHBA.

TEOJOJIMT 2T30 (2T301I)

1. YcTaHOBUTH TEONOJUT BMECTE C (PYT/ISIpOM Ha IITATUB M 3aKPEHHUTh €ro
BUHTOM. CHATBH QYTIISAp, A YETO OTKPBITh 3aMKH, OTXKaB MPYKUHBI-(DUKCATOPHI U
IIOBEPHYB PYKOSTKH 3aMKOB I10 HAIIPABJIIEHUIO CTPEIIOK.

2. OTkpenuTh 3aKpEIUICHHbIE BHUHTHI aluAadbl U 3pUTEIBHON TpPyObl U
BpAILlCHUEM OT PYKHM IPOBEPUTH IUIABHOCTH BpALEHUs aluiaabl U 3PUTEIBHON
TpyObl. 3aKpenUB BUHTHI aJTUAA]Ibl U 3pUTEIBHON TPYObl M OTKPENUB BUHT JIMMOA,
MPOBEPUTH HAAECKHOCThH 3aKperieHus: TuMOa. 3akpenuB BUHT JTUMOa, MPOBEPUTH
HAJICKHOCTD 3aKpETICHUs TuMOa, anuaasl U TpyOBbI.



3. Ilpym 3aKperuIeHHOM IIOJIOKEHUM 3aKPENUTENIBHBIX BUHTOB IIPOBEPUTH
paboTy HAaBOASIIMX BHHTOB JUMOa, anuaaasl U TpyOsl. [Ipu ux Bpamenun tpyda
JIOJDKHA TIJIABHO NEPEMEIIATHCS B TOPU30HTAIBHON M BEPTUKAIBHOM IJIOCKOCTSIX,
IpU BpalleHUHM HABOJSIIMX BHHTOB KakK IO XOXy, TaK M IPOTHB XOJla YaCOBOM
CTPEJIKH.

4. HaGmomenueM dYepe3 3pHUTEIbHYI0 TpyOy TMPOBEpPUTH  padoTy
boKycUpyIOMUX YCTPOUCTB TPYOHBI. [t 3TOT0 BpalieHueM AUONTPUHNHOTO KOJIbIIA
O0T(hOKyCHUpOBaTh CETKYy HUTEH, TO €CTh JOOUTHCA PE3KOCTU €€ H300pa’KeHUsl.
[Tocne sTOro BpalleHMEM KpeMalbepbl JOOUTHCS PE3KOTO H300paMKEeHHsI Kak
yIaJeHHBIX, TaK U OJM3KO JIekallux NpeaAMeToB. Eciau mpu 3ToM Kpemaibepa
BpalllaeTCsi BXOJOCTYI0 M JIOOMTbCS PE3KOCTH M300pakeHUsT HEe yJaeTcs,
HEOOXOJMMO JIOBEPHYTh OIIOPHBIM BHUHT, pACIOJIOKEHHBII B OTBEPCTHM Ha
KpeMaJjbepe.

5. IIpoBepuTh KauecTBO M300paKEHUSI OTCUETHBIX IIKal B MUKpockore. s
ATOTO BpalleHHEM KPYTJIOro 3epKajiblia TOOUTHCS MOJHOTO OCBEIICHHUS IIKAI U
BpaIllCHUEM JUONTPUUHOTO KOJIbI[A MHUKPOCKOMA - YETKOTO HMX H300paKeHUSI.
YeTkocTh M300paKEHUS MITPUXOB IIKAT U OUM(PPOBKHU JIOHKHA COXPAHSITHCA IO
BCEMY TOJIIO M300paXKE€HUsI MUKPOCKOIIA.

6. [IpoBepuTh MIIAaBHOCTH BPAILICHUS OIBEMHBIX BUHTOB.

7. IlpoBepuTh UEIOCTHOCTh MCIPABUTEIBHBIX BHUHTOB IUJIWHIPUYECKOTO
YPOBHSI U CETKH HUTEMU.

8. Ilepen ykiaakoi TeoonuTa B GyTisp yCTAHOBUTH BCE HABOJSIINE BUHTHI B
CpellHee TOJIOKEHHUE, 3PUTEIbHYI0 TPYOy IMOCTaBUTh BEPTUKAIBHO OOBEKTHBOM
BHU3. COBMECTUTh KpAaCHbIE METKM Ha KOJIOHKE TE€OJIOJIMTAa U HAa €ro OCHOBAHHUH
Tak, 4ToOBI IIMOHKA (yTispa BOILJIAa B a3 OCHOBAHMS M, CIErKa HaXKUMasl Ha
GbyTIsap cBepXy, 3aKphITh HA 3aMKH, Bpalllas UX PYKOSATKH MPOTUB CTPEIIKH.

HUBEJINP H-3

1. [IpoBepUTH KOMIUIEKTHOCTh MPUHAJICKHOCTEN HUBEINPA, HAXOAIIUXCS B
YIIaKOBOYHOM SIIITUKE.

2. BpiHyTh HUMBEIHMp U3 SIIAKA W YCTAHOBUTH HA INTAaTHUBE, 3aKPEIUB
CTaHOBBIM BUHTOM.

3. OTKpenuTh 3aKpEeNUTEIbHBI BHUHT 3PUTEIBHON TpPyObl M TMPOBEPUTH
MJIABHOCTH BPAIICHUSI TPYObl BOKPYT BEPTUKAIBHOM OCH.

4. 3akpenuTh BUHT 3PUTEIBHONW TPYyObI, MPOBEPUTH PAOOTy HABOJAIIETO
BUHTA HUBEJIUPA.

5. IIpoBepuTh KayecTBO ONTHUKHU 3PUTEIBHOM TPYOBI, JJI YErO BpalieHUEM
OKYJISIPHOTO KOJIbLIA YCTAHOBUTb PE3KOCTb CETKW HUTEM HU € NOMOUIBIO
KpeMalibepbl OTPOKYCHPOBATH TPYOyY Ha NajdbHHUE U OJIU3KUE TOUKH.

6. [IpuBecTu ¢ MOMOIIBIO MOIBEMHBIX BUHTOB ITy3bIPEK KPYTJIOIO YPOBHS Ha
CEpeNIMHYy W, MOCJE ITOr0, MPOBEPUTH PadOTY SJEBAIIMOHHOTO BUHTA, COBMECTHUB
M300pKEHHS] KOHIOB IMYy3bIpbKa LMUJIMHIAPUYECKOTO YPOBHS, BUJIUMBIX B IOJ€
3peHus OKYJIsIpa.



MEPHAS JIEHTA CO IITNWJIBKAMUA

1. Ins ocMmoTpa JIEHTBl €€ pa3BEepThIBAIOT JBa CTyAeHTa. OIWH W3 HHX
BpAIllaeT KOJbLO C JICHTOW, @ BTOPOU, B35B JICHTY 3a PYYKY IOCTEIIEHHO OTXOIUT,
pactsarusas JeHTy. CTyaeHT
C KOJIBLIOM, pa3MaTbiBas JICHTY, BHUMATEIbHO OCMATPUBAET €€, Cielisd, YTOObl Ha
JIeHTe He OBLIO CJEI0B HaAJIOMOB, IPO3SIIUX pa3pbIBy JIeHTHl. Eciu Ha neHte
O0OHapy>KMBAIOTCS CKJIETIAaHHbIE MECTa, HEOOXOIMMO MPOBEPUTH KAUECTBO KIIETIKH.
CBepThIBaeTCA J€HTAa B 00paTHOM HOPSIKE.

2. IlpoBepuTh KOJMYECTBO IUIMUJIEK, UX JOJDKHO ObITH OT 5 wmTyk. Ecnm
IINWJIBKYA U30THYTHL, TO HEOOXOIUMO UX BBIIPSIMUTH MOJIOTKOM.

HUBEJIMPHBIE PEHKHA

B koMmIuiekTe ¢ HUBEIMPOM BBIJAIOTCS JIBE JBYXCTOPOHHHME HUBEIHPHBIE
peiiku. [Ipu momydyeHun peek HEOOXOAMMO MPOBEPHUTH, YTOOBI Hayayio cyera (y
ISATKU PEWKH) MO KPAaCHbIM CTOpOHaM OOeHux peeK ObLI0 OAuHAKOBBIM. [lpu
MOJIYYEHUHM CKIIAJIHBIX PEEK HEOOXOAUMO PENKU pa3BEpHYTh U, OMYCTHUB CKOOY
BHU3, MPOBEPUTH HAJCKHOCTh BXOXKIEHHUS (UKCATOPOB B COOTBETCTBYIOIIHUE
OTBEPCTHSI.

HUTSIHOM OTBEC

HI/IT&IHOf/i OTBCC IPCACTABIICT H3 0665[ HUTb C 3d0CTPCHHLIM I'PY3UKOM Ha
KOHIIC. I[J'I?I NU3MCHCHUA AJIMHBI OTBECA HpI/I HCHTpHpOBaHI/II/I TCOOO0JIMTA HA HUTHU
OTBE€Ca MnmoMeuiacTCda IMJIaCTHUHKA C ILBYMH OTBepCTHHMH. CBO60I[HI>Iﬁ KOHCII HUTHU
IpoxXoauT YCpPC3 HHIKHCC OTBCPCTHUC INNIACTHHKH, JaJICC YCPC3 KPIOYOK Ha
CTAaHOBOM BHMHTE M 3aKpPEIUISICTCS HA BEPXHEM OTBEPCTUM IUIACTUHKU. [lpum
HepeMeHIeHI/II/I IIJIACTUHKHU BJA0OJIb HUTHU
MCHIACTCA AJIMHA OTBECA TakK, tITO6BI KOHCII OTBECA HAXOAUJICA BO3MOXKHO 6J'II/I>KC K
TOYKE, Ha KOTOPOU IIEHTPUPYETCS TPUOOP.

IIpaBusa oOpanienus c reoge3n4ecKUMM NPUOOPaAMU B Mpoilecce MoJjaeBbIX
U3MepeHui

TEOIOJIUT 2T30 (2T30I1)

1. TlepeHocka TeomonMTa OT MECTa XpaHEHHs JO y4acTka pabOThl JOJKHA
IPOU3BOAMTHCS TOJBKO B PyTiIsIpe.

2. Ilepen ycTtaHOBKOW TE€OM0JIMTa HEOOXOJUMO BBIIBUHYTH HOXKKH INITATHBA,
3aKpEeNUTh UX BUHTAMHU W IMOCTABHUThH INITATUB HAJ TOYKOH TakK, 4TOOBI MJIOCKOCTH
€ro TOJIOBKM pacroJjaraiach TOPH30HTaJIbHO, a BBICOTA COOTBETCTBOBANA POCTY
HaOmonarens. J[ns ycroiiumBocTH mpuOOpa HOKKW INITAaTUBA HE JIOJDKHBI OBITH
PacmoIOKEeHBI OJIM3KO APYT OT APYyra, a HAKOHEUYHUKH ITATUBA CJIETKA YTOIUICHBI
B 36MJTIO C TIOMOIIIHIO YTIOPOB, UMEIONITUXCSI B HUKHEH 4acTH IITaTHBA.

3. Ilpu ycTaHOBKE TEOJIOJIUTA HA IITATHB HEOOXOAMMO, He CHUMas QyTsipa,
3aKpeNuTh €r0 CTAaHOBBIM BHHTOM. [locie cHatust QyTisipa ciieqyeT MpoBEPHUTH,



9YTOOBI BCE HABOJAIIME BUHTHI HAXOAMINCH B CPEIHEM IOJIOKEHUU. TIPU padboTe C
TUMH BUHTAMU HEJb3s1 IPUMEHATh YCUITUIA.

4. Ecan noabeMHbIE BUHTBI BPalIatOTCs ¢ TPYAOM, CJIETKa OCIa0UTh CTAHOBOM
BUHT. [locne okoH4YaHusI pabOTHl ¢ MOABEMHBIMM BUHTAMU CTaHOBOW BMHT CHOBa
3aKpEIUTh, OJHAKO HE 3aTATUBAs €r0 CIUIIKOM TYTO.

5. Ilpu pabote ¢ nUCIpaBUTEIbHBIMM BUHTAMHU KaTETOPUYECKU 3aIpPEIIACTCs
npujaratb OOJbIINE YCHIINSA, TaK KaK 3TO MOYKET MPHUBECTH K MOJOMKE T'OJOBKH
BUHTA. llepen BBHHUMBAHMEM OJHOTO HWCIPABUTEIBHOI BHUHTAa BTOPOA,
IPOTUBOTOJIOKHBIN, TOTKEH OBIThH CIIETKA BBIBEPHYT.

6. Ilpu mepexojile Ha KOPOTKHE PACCTOSHUS (C TOYKM HA TOYKY) TEOHOJUT
paspemiaeTcsi NEPEHOCUTh 3aKpersieHHbIM Ha mratuee. [lpm sTtom TpyOy
TEOJ0JUTa IOBOPAYMBAIOT OOBEKTUBOM BHH3, BCE 3aKpEIHUTEIbHBIE BHHTHI
3aKPEIIAIOTCS, HOKKHU ILITaTUBA CABUTAIOTCS BMECTE U JIEPKATCS B BEPTUKAIBLHOM
WIM CJErKa HAaKJIOHHOM IIOJIOKEHUM. IlepeHOCUTh IITaTUB C TEOHOJUTOM B
TOPU30HTAJIBHOM IIOJIOKEHUH HE JOIYCKAETCS.

7. 1lpu nepepbiBe B paboTe HENb3sl OCTaBISTh TEOJOJIUT Oe3 mpucmorpa. B
cllydae KpaTKOBPEMEHHOIO 0K/ HEOOXOAMMO Ha TEOJOJUT OAETh QYyTIsp WIH
OPUKPBITH €ro  30HTOM. B cioydae mOpOJOKUTENBHOTO JOXKIA padoTa
npekpamaercs. Eciy Ha TeoonuT nomana Biara, Ipyu BO3BpallleHuu Ha 0a3y ero
HEOOXOJMMO MPOTEPETh CYXOH MSTKOW TPSIMKOM M JaTh MPOCOXHYTh, IOCIE YETO
yopatb B QyTisp.

8. llocne OKOHYaHMS TOJEBBIX HM3MEPEHHM TEONOJUT YKJIAAbIBACTCS B
¢ytasap. IlepeHocuTh TEOAOAWT HA CKIax M XpaHUTh €ro Tam 0e3 QyTiaspa He
JIOITyCKaEeTCsl.

HUBEJIMP H3 (HB-1)

1. Bce nmepeuncnennbie npaBuiia oopamienus ¢ teogonurom 2T30 B mporecce
MIOJICBBIX M3MEPEHUHN, B OCHOBHOM, OTHOCSATCS U K HUBEJHPY.

2. Tlepen coBMeIIEHMEM KOHIIOB Ty3bIpbKa HUJIUHAPUYECKOTO YPOBHS
BUJIMMBIX B TIOJI€ 3PEHUS OKYJspa MpeaBapUTebHO, HAOMI0Mass B OCBETUTEILHOEC
OKHO, HEOOXOIMMO AJICBAIMOHHBIM BUHTOM TIPUBECTH ITY3bIPEK MUIUHAPUIECKOTO
YPOBHSI MPUMEPHO Ha CepeluHy TpyOkH ypoBHs. OKOHYATEIHLHOE TPHUBEIACHHEC
My3bIpbKa YPOBHS Ha CEPEAWHY IPOM3BOIUTCS CMEIICHHEM KOHIIOB ITy3bIpbKa
YPOBHSI 3JIEBAIIMOHHBIM BUHTOM TP PACCMOTPEHUHU UX B OKYJISP.

MEPHAS JIEHTA

1. Jlepxatb JEHTY B pa3BEpPHYTOM BHAE MOXHO TOJIBKO INPU H3MEPEHHUU
JIMHUM MECTHOCTH. B OCTanbHBIX Cllydasix OHa J0JKHA OBITh CKpyYeHa.

2. IIpu pa3MOTKE JIEHTHI ¥ NIPU U3MEPEHUH JTUHUNA MECTHOCTU KaTETOPUYECKU
HE J0IMyCKaeTcst 00pa3oBaHUE NETENb HA JIEHTE BO U30€KaHHUE €€ MOJIOMKH.

3. Ilpu wu3MepeHUM JUHUA MECTHOCTH JIGHTOW IIMUIBKH HEOOXOAUMO
BTHIKAaTh B 3€MJII0 OTBECHO U Ha JOCTATOYHYIO TJIYOWHY, YTOOBI MPU HATSHKCHUH
JIEHTBI OHHA HE HAKJIOHAIUCH U HE CMEIIAIUCh CO CBOETO MOJIOKEHUS.

5. Tlocne paGoTel B MOKpYIO TIOTOJy JIEHTY, HEpel CBEPTHIBAHHEM,
HEO0OXOMMO MPOTEPETH CYXOM TPAMKOM.



HUBEJIUPHBIE PEVKU

1. He pazpemaercs cuaerb Ha HUBETUPHBIX peiikax. Heobxomumo
MPEAOXPAHSTH JIETICHUS IIKAJIbl PEHKU OT CTUPAHUS O TPYHT.

2. IIpu pabote co ckiIaHBIMU pedKaMH B Hadajie padoThl CIeAyeT NPOBEPUTH
HAJIS)KHOCTh KPEIJICHUS peeK (PUKCATOpaMHU.

3. Henb3s kupmath pedkw, Tak Kak TpU yIape O TPYHT OHH JIETKO
nepesiaMbIBalOTCSl.

HOpSIIlOK NOATOTOBKH HpHﬁOpOB JJIA CAa4Y4 Ha CRJIAaJ

1. Ilocne oxoHYaHHWS TMOJEBbIX pPaOOT CTYAEHTHl, 1O pa3pEHICHUIO
IPEnoAaBaTeNs-pyKOBOAUTENS. CTYACHUYECKON Trpymmbl, caaroT npudopsl. llepen
crayeil npubopoB HEOOXOAUMO: 1) MATKOM TPANKON MPOTEPETh OT MBLIN TEOA0IUT
Y HUBEJHP, PyTJIAp TEON0NNUTA U YIAKOBOUHBIM SIIMK HUBEIHPA TaKKe TpeOyeTcs
OPUBECTU B MOPSAOK; 2) OYUCTUTHh OT TIPSi3M M IBbUIM METaUIMYECKUE YacTH
IITATUBA U BEIICK, TPOTEPETh BIAKHOU TPANKON HUBEIUPHBIE PEUKHU; 3) MEPHYIO
JICHTY Y WINWIBKYA OYUCTUTH OT P>KaBUMHBI U IPOTEPETH TPSAIKOM.

2. 3a yTepi0 WIHM IMOJIOMKY T€0Je3MYeCKUX NpuOOpoB U 000pyaOBaHUS
CTYJEHTbl HECYT MaTepUaJIbHYyI0 OTBETCTBEHHOCTh. ECIM BUHOBHBIN B yTepe WIH
MOJIOMKE HE OOHApy»E€H, MaTepUalbHYI) OTBETCTBEHHOCTb HECYT BCE YJICHBI
Opuraabl Ha paBHBIX OCHOBaHUSX.

3. Ilpm momHOM pacyere CTyJIeHUYeCKOW Opuraapl, 3aBeIyrOITUI
reoje3nueckorl jaboparopuell BO3BpallaeT OpuUraaupy 3a4eTHYI0 KHUXKKY H
COOOIIaeT MmpenogaBaTesito 00 OTCYTCTBUU 3al0JKHOCTEH. B mpoTuBHOM citydae
3a4eT MO0 re0Ie3NYECKON MPAaKTUKE CTYIEHTaM JaHHOUN Opurazibl HE CTaBUTCS.



HOBEPKU 'EOAE3NYECKUX UHCTPYMEHTOB

CTYILGHTBI JOJIKHBI BBITIOJIHUTH KOMIIAPUPOBAHHC MepHOﬁ JICHTBI, IIOBCPKHU
N IOCTUPOBKY TCOAOJINTA, HAYUHUTHCA H3MCPATH I'OPHU3OHTAJIBHBIC YIJIBI W YIJIbI
HaKJIOH4, U3MCPATH IJINHBI JIMHUHA MepHOﬁ JICHTOM W HUTSHBIM JaJIbHOMCPOM,
BBIIIOJIHUTB ITOBCPKH W HOCTHUPOBKY HHUBCIIMPA, OIIPCACINUTL IIPCBBIMICHUC MCKIY
TOYKaMMH.

KOMHapI/IpOBaHl/Ie JICHTBI

KommaprupoBanre MEpHBIX JICHT BBINOJHIETCS Ha MOJIEBOM KOMIApaTope.
Kommapupyemasi neHTa yKiaJabplBacTCsl Ha KOMIIAPATOP Y NMPU HATSHKEHUH JICHTBI
cuinot 10 kr Oepyrcs OTCUETBHl MO IIKAJaM OTHOCUTENIbHO HA4YaJlbHOTO U
KOHEYHOI'0 IITPUXOB JIEHTbl. KOMIIapupoBaHUE BBIMOJHIETCS TPU pas3a, KaxIblil
pa3 JieHTa CABUTAETCs BOJIb IKAJ KOMITapaTopa. 3a PaKkTUYECKYIO JUTMHY JICHTHI £
MPUHUMAIOT CpeHee U3 Bcex omnpeneneHuid. [lonpaBka 3a kommnapupoBanue A ¢
ONPEAEIAETCS Kak

At=¢- 1,
rae {o - HOMUHAJIbHAs IJIMHA JICHTHI.

HN3mepenue JMHUI MECTHOCTH MEPHOM JICHTOM

N3mepeHne nuHAN MECTHOCTH MEPHOM JIEHTOW BBITIOJHSOT JIBa MEPIIMKA -
nepeaHuid U 3aaHui. B Havane m3MepeHud 3aJHUA MEPIIUK BTHIKAET B 3EMIIIO
CBOIO LIMUJIBKY Y HayaJdbHOM TOYKH M BBICTABJISIET MEPEAHEr0 MEPIIMKA B CTBOP
TaK, 4TOObI KOHEIl JIEHThI MPOEKTUPOBAJICS Ha BEUIKY B KoHIlE JuHuU. [lepeanuii
MEpILIUK SHEPrUYHO BCTPSXMBAET JIEHTY W, HATSHYB €€, OepeT MpaBoil pyKoi
LIMWIBbKY, BCTaBIsAET e B 3eMito. [locie 3Toro JieHTa NpoTATMBAEeTCs BIEPE 10
JIMHWY, 33JHUI MEPIIUK MPUKIAJbIBAEC JIEHTHI K IINHJIBKE, BOTKHYTOM B 3€MIIIO,
CHOBAa BBICTAaBJIIET NEpPEIHEr0 MepuMka B cTBop JuHuU. [lanee pabota
BBIIIOJIHAETCS AaHAJIOTUYHO.

[lepeanuii MepIIMK BBICTABISICT INMUIBKH, a 3aJHUM HX cOOHWpaeT u
HAJ€BAaET Ha KOJIBLIO. Y KOHIA JIMHUM IO JIEHTE€ OTCUMUTBHIBAETCS OCTATOK, T.€.
paccTosiHue OT MOCJEeAHEeW MMNWIbKY 10 KOHLAa JUHUM. [Ipu u3mepeHun ocrtaTka
HEO0OXOJAUMO MPOBEPUTH, YTOOBI HYJIEBOM IITPUX JEHTHI ObUT C3a4H, T.€. Y 3aIHETO
Mepiuka. Kpome Toro, cineayer ObITh BHUMATEIbHBIM MpU PUKCHpoBaHUU 1UGp 6
u 9, oOparias BHUMaHUE Ha COCETHUE [UGPHI.

OO6mas JyiMHA U3MEPEHHOM JIMHUU MOXKET OBITh MOJICYMTaHa 1Mo (hopMmyIie:

D=¢(n+r

rae ¢ - pakTudeckas NIWHA JICHTBI, N — YUCJIO YJIOXEHUW JICHTBI, I — OCTaTOK
(momep).

Ocratku (momepsl) usmepsier ¢ TouHocthio 0,01 M. Kaxmas nuHus
u3MepsieTca JBa paza B MPSIMOM M OOpaTHOM HampaBieHUsX. PacxoxkaeHue B
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MOJyYEHHBIX 3HAYCHUSIX JUIMH JMHUNA HE AOJDKHO mpeBbimath 1/1500 amuuer as
CpPEIIHUX YCIOBUH U3MEPEHUM.

B ciydae HenomycTMMOIro pacxoKIEHUs JMHUS H3MEpsieTCsl €lle pa3 U
HEBEPHBIN pe3ysbTaT OTOPaKOBBIBAETCA.

YceTpoiicTBO TE010IMTA

Ha pucyHoke 1 naH cxemMaTHuecKuil BEpTHKaJIbHBIA pa3pe3 T€OA0JUTa, e
MOKa3aH CTAaHOBOM BHHT |, ¢ MOMOIIBIO KOTOPOTO MPUOOP KPEMUTCS K BEpXHEH
YaCTH IITATUBA 2 MPU MOMOIIY NPYKUHSALIEH iacTubl 3. [logbemMHbie BUHTHI 4
00eCIeunBalOT YCTAHOBKY IUIOCKOCTH JuUMOa &, TIPEICTaBISIONIETO COOOM
METAJUIMYECKOE WM CTEKISIHHOE KOJIBIIO C HAHECEHHBIMM Ha HEE YIVIOBBIMHU
JIEJICHUSIMU, B TOPU30HTAIbHOE MOJOKeHHE. B moactaBke 5 (uUKCUpPYIOTCS OCH
aumoOa 8 u anugaasl 9. Anuaana - KOHIEHTPUYECKU CBSI3AHHOE C JIMMOOM KOJIBIIO,
HecyIee Ha cebe oTcueTHbIe pucnocobnenus. Kononka 10 momnepxuBaer och 13
3pUTENBHOMN TPYOHI 15.

3putenbHas Tpyba coctouT u3 okyispa 11 oowsektuBa 16. dokycupoBanue
3pUTENBbHON TPyObI OCYLIECTBISETCS BpalleHHeM Qokycupytomero Bunta 12. C
BEPTUKAJILHOM OCBhIO KOHCTPYKTMBHO CBsi3aHbl 1uMO 17 u anmumama 18
BEpTHUKAJIbHOIO Kpyra. Ha TOM »ke pucCyHKe IMOKa3aHbl OCh BpamieHus 13
3puTenbHO TpyObl. Ilpy mnomomm psaa JUMH3 YacTh TOPU3OHTAIBHOIO H
BEPTHUKAJIBHOTO KPYTOB INEPENAECTCS B MOJE 3PEHUS OTCYETHOTO MHMKpOCKoma 19
JUIsl 0OecrieueHnsl TOUHOM (PUKCAalMM OTYETOB MPU HABEACHUM HAa BU3HPHBIE LIEIH,
OCHOBHBIE YaCTH TEOJIOJUTAa CHAOXKEHBI 3aKpenuTeNbHbIMU 6,7,14 BuUHTaMH,
JNEHUCTBYIOLIMMH COBMECTHO C HABOJSAIIMMHU BHUHTaMH JJig OOECHEYeHHUs] TOUYHOM
(buKkcau 3puTeNbHON TPYObl Ha BU3UpPHBIEC Lenu. lununapudeckuii yposensb 20
CHA0KEH UCTIPABUTEIbHBIMU BUHTAMH.
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Pucynok 1 - Cxema yctpoiicTBa U 0OIIMiA BUJ TEOJAOTUTA:

1 — craHoOBOM BUHT; 2 — rOJIOBKA IITAaTUBA; 3 — MPYKUHAILASA TUIACTUHA; 4 — TOAbEMHbBIC BUHTHI;
5 — moxcraBka; 6 — 3aKpeNnUTEIbHBIA BUHT TOPU30HTAIBHOTO Kpyra; 7 — 3aKpeNnuTeIbHbIA BUHT
anuuanbl; 8§ — IUMO TOPU3OHTAIBHOIO Kpyra; 9 — ammupazga ropusoHTalibHOro kpyra; 10 —
KOJIOHKA; 11 — okynsap 3putenbHON TpyObl; 12 — dokycupyromuii BUHT; 13 — OCh 3pUTEIBHON
TpyOBbI; 14 — 3aKpenuTenbHBIA BUHT 3pUTENBHON TPYOBI; 15 — 3putenbHas tpyba; 16 — 00bekTuB
3pUTEIBLHON TPYOBI; 17 — MMMO BepTUKAILHOTO Kpyra; 18 — anumana BepTuKalIbHOTO Kpyra; 19 —
MUKpOcKoIT; 20 — HWIMHAPUYECKUN ypOBEHb; 21 — HaBOAALIMM BUHT 3pUTENBHON TpyObI; 22 —
HaBOJSIIMN BUHT anujajbpl; 23 — HABOJAIIMA BHHT TOPU3OHTAIBHOIO Kpyra, 24 —
LWIMHJPUYECKUN YPOBEHD 3pUTEIBHON TPYOBI; 25 — BU3UD.

Ha Tom e prucyHKe yka3aHbl OCHOBHBIC T€OMETPHUUYECKHE U ONTUUYECKUE OCH
TeomouTa: ock V — V Bpamenus teomosmrta, och U — U mummHapudeckoro
ypoBHs, ocb H — H Bpamenus 3purenbHoi TpyObl U Bu3upHas och WW,
BoOOpakaemasl JIMHHS, COCIUHSIONIAs TJABHYIO 3aJHIOI0 TOUKYy OOBEKTHBa C
MIEPECEUCHUEM CETKU HUTEU.

YcTaHOBKA TEOA0JUTA

VYcraHoBKa TeOA0IUTA BKIIIOYAET B C€0s1 CIEAYIOLINE ONIEPALINHN:
— HEHTPUPOBAHUE HAJ TOYKOM IIPH MOMOIIM OTBECa
— YCTaHOBKA TEOJI0JIUTA [0 YPOBHIO Ha aJUa/ie TOPU3OHTAIBLHOIO KPYra;
— YCTaHOBKA 3pUTENBHON TPYOBI MO TI1a3y;
— npuOJIU3HUTENIbHOE HAaBEAECHUE TPYObl HA HAOIIOAAEMYIO TOUKY;
— YCTaHOBKa TPYOBI MO IPEIMETY;
— TOYHOE HaBEeJCHUE NEPECEUCHUS] CETKH HUTEN TpyObl Ha BUSUPHYIO 1I€JIb;
— B3SITHE OTCYETA MO0 TOPU30HTAIBHOMY MJIM BEPTUKAJIBHOMY KpyTraM TE€OI0JIUTA.

Teomonur ycTaHaBAMBAeTCs MW KPENUTCS HAa IUTaTUBE WIH CTOJIMKE
CTaHOBBIM BUHTOM.

LleHTpupOoBaHME MHCTPYMEHTAa HaJ BEPIIMHOM HM3MEPSEMOIo  yria
BBITNIOJIHAETCS IPU MIOMOIIY HUTSHOTO OTBECA MJIM ONTHUYECKOro oteeca. s atoro
TEOJO0JUT MPUKPEIUISIOT CTAHOBBIM BMHTOM K TOJIOBKE IITATHBA U MEPEMEIIAOT
HITaTUB, YAEPKUBAas €ro roJIOBKY B T'OPU3OHTAJIBLHOM MOJIOKEHUH, A0 TEX IMOp,
MOKa HUTSIHOW OTBEC HE CTAHET HaJl TOUYKOM MECTHOCTH B mpeaenax 2-3 cm. [locne
ATOTO 3aKPEIUISIIOT IUTAaTUB M, MepeMelias MOACTaBKY TEOJO0JIMTa MO TOJOBHE
HITaTUBE, BBIMOJIHSAIOT OKOHYATEIbHOE LICHTPUPOBAHUE UHCTPYMEHTA C TOUHOCTHIO
5 MMm.

JUis  ycTaHOBKM JUMOa B TOPU3OHTAIBHOE MOJOXKEHUE HCIONb3YIOT
UWIMHAPUYECKUA YPOBEHb MpU aMAaJ€ TOPU30HTAIBHOTO Kpyra. Anmpany
TEOJI0JINTAa TIOBOPAUMBAIOT TaK, YTOOBI ammysia LUIMHAPUYECKOTO YPOBHS CTaja
IPUMEPHO MMAPALIETBHO JIUHUH, COCIUHSIONIEH 1Ba IOJTbEMHBIX BUHTA, U, Bpallas
3TH BHUHTBl B IPOTHBOINOJIOKHBIE CTOPOHBI, MPUBOJAT Iy3bIpEK YpPOBHA Ha
cepeauny. [locne aToro noBopaunBarot anuaany Ha 90° U TpeTbUM BUHTOM TaKXe
IIPUBOJAT ITY3bIPEK YPOBHS B HYJIb-IIYHKT. Ilociie 3TUX omnepanui och BpalleHUs
MHCTPYMEHTA YCTaHABIMBAETCSA B OTBECHOE IOJIOKECHHUE.
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Jlis yCTaHOBKU 3pUTEIBHONM TPYOBbI MO ria3y €€ HalpaBisIIOT Ha CBETJIBIM
¢oH U, TnAAs B TpyOy, BpallalOT JUONTPHUITHOE KOJBLO OKYJSpa, T0OUBAsICH
4ETKOT0 N300pKEHUS CETKU HUTEH.

[TpuOnmxkE€HHOE HaBEIEHUE 3PUTENIBHON TpyObl HAa HAONIONAEMYyI0 TOYKY
BBIIOJHAIOT TakK: OCJIAa0MB 3aKpENUTENbHBIE BHUHTHI aluAanbl U TPYyOBI,
HANpaBISAIOT €€, KaK Obl NPULIEINBAsCh, 10 NEPEKPECTHIO BU3UPA HAa BHIOPAHHYIO
11eJIb U 3aTATMBAOT 3aKPENUTENbHBIC BUHTHI.

[lepen TouHBIM HaBEACHUEM BpallleHHeM (OKYCHPYIOIIETO BUHTA JOCTUTAIOT
TOYHOTO HM300paXeHHs HAOJIOIaeMON TOYKM M TOYHOE HAaBEJACHHE MEPEKPECTUs
HUTE Ha HAOIIOJAEMYIO TOYKY BBIIIOJHSIOT HAaBOASAIIMMHU BUHTAMHU adUAabl U
TpyOBI: 3TU BUHTHI HE OyayT paboTaTh, €CIH HE 3aTSIHYTh 3aKpEMUTEIbHbIC BUHTHI.

Ecnu nabmonaercst Bexa (IIMWIbKa), TO MEPEKPECTHE HUTEH HABOAUTCS Ha
camblii HU3 (y 3€MJIM), @ IPU HAOIIOJACHUN MUPAMUAbl — Ha BU3UPHBIN IIWIHHJID,
WIM TO € CaMO€ NPH HABEICHWM Ha CICHHAIBHYI0 BU3MPHYIO MapKy,
YCTaHOBJICHHYIO HaJ{ TOUYKOHU.

Otcuérhl 1O BEPTUKAIBHOMY U TOPU3OHTAIBHOMY Kpyry OepyT IIo
IIKaJOBOMY WJIM IITPUXOBOMY MHUKPOCKOIIAM.

HOBepKH U IOCTHPOBKA TEOAO0JIUTA

Och _ypOBHSA MpH _alIuaafe TOPH3OHTAIBHOTO Kpyra JIOJKHA OBITh
NEePICHANKYIISIPHA K BEPTUKATBHOW OCH TECOA0JINTA.

YcTaHaBnMBalOT YpPOBEHb MapajuieibHO JIMHUHM, COCIUHSIONIEH J1Ba
MOABEMHBIX BUHTA, W, Bpalllasi 3T BUHTHI B Pa3HbIE CTOPOHBI, MPUBOASAT MY3bIPEK
YPOBHS Ha cepenuHy aminyisl. [loBopaunBaroT anuagany Ha 180°.

[Ipu OTKJIOHEHUU My3bIpbKAa YPOBHS OT CEPEAUHBI 00Jiee 4YeM Ha OJIHO
JIeJICHUE UCIPABUTEILHBIMM BUHTAMHU YPOBHSI CMEIIAIOT IMY3BIPEK K CEpPEIMHE Ha
MOJIOBUHY JyTM OTKJIOHEHHMS M OKOHYATEJIbHO IPUBOASAT €r0 Ha CEepeIuHy
BpaIllCHUEM MOAbEMHBIX BUHTOB. [[J11 KOHTPOJIS TOBEPKY MOBTOPSIOT.

[Ipy OTBECHOM IOJIOXKEHUU BEPTHUKAILHOW OCU TEOJOJIMTA OJHA W3 HUTEU
CETKH JIOJHKHA OBITh BEPTUKAJIbHA, IPYTasi TOPU3OHTAJIbHA.

B 5-6 M ot TeomonuTa moaBENMIMBAIOT OTBEC. BepTHKaibHYI0 HUTH CETKH
HaBOJST Ha HUTh OTBECA.

Ecnmu HHUTH ceTkM coBmajga C HUTBIO OTBECA, YCJIOBHE BBINOJHEHO. B
MPOTUBHOM CJlydae OTBEPTKOW OCHAOJSIIOT BUHTHI, CKPEIUISIONIME OKYISp C
KOPITyCOM TPYyObI, U TOBOPAUYUBAIOT OKYJISIP TaK, YTOOBI BEPTUKAJIbHASI HUTh CETKU
COBIAJia C HUTHIO OTBeca. [l mpoBEepKU TOPU3OHTATBLHOCTH HUTH 3Ty HUTH
HABOJAT Ha XOPOIIO BUJIUMYK TOYKY MECTHOCTH. I[Ipu mepemernieHuu TpyObl B
TOPU30HTATBHOM TJIOCKOCTH U300pakeHNE TOYKU HE TIOJDKHO CXOAUTh C HUTH.

BusupHas och 3pHTEIBHON TPYOBI J0JDKHA OBITh MEPICHAMKYISIPHA K OCH
BpAIICHUSI TPYOBI.

Yron OTKIOHEHUSI BU3MPHOW OCH OT MHEPHEHAUKYISIpA K OCH BpAILCHHS
TpyObI HA3BIBAETCS KOJUIMMAIIMOHHOMN OIMOKOM (PUCYHOK 2).

JI1s BBISIBIIEHUST KOJTUMAITMOHHOM OIMMOKH BBIOMPAIOT YAJICHHYIO XOPOIIIO
BUJIMMYIO TOYKY, PACIOJIOKEHHYI0 TakK, 4YTOOBI JMHHUS BHU3UPOBAHUS OblIa
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MPUMEPHO TOPHU30HTAIbHA. HaBoasT 3puTenbHyr0 TpyOy Ha 3Ty TOUYKY NIpH
MOJIOKEHUM BEPTUKAIIBHOTO Kpyra ciieBa OT TpyObl M OepyT OTCYET IO
ropuzoHTaibHoMy Kpyry (KJI). IlepeBeass TpyOy uepe3 3€HUT, OTKPEILUISIOT
anuaay, HaBoJAT TpyOy Ha Ty ke TouKy U cHoBa O6epyT orcueT (KII). Benuuuny
KOJUIMMAIIMOHHOMN OIIKUOKH ¢ BBIYUCIISIOT IO (popMyJIe:

I C

Pucynok 2- KonnmuManonHas ommoka ¢

Ha pucynke H-H - ocw Bpamenus tpyosr; A'-A' u A"-A" - monoxxeHus
BuzupHoi ocu nipu KJI u KII; ¢ -konmnumarmonHas omuoka.
Kak crnenyer u3 pucyHKa, KOJUITMMAlMOHHAs OIIMOKA BBIYUCISETCS TI10

dbopmye
c=(KII- KJI+180°) /2.

C 1enpio UCKITIOUEHUS BIUSHUS SKCLIIEHTpHUCHUTETa (HECOBIAJeHIE IICHTPOB
oceil nmuMOa W anuaaabl) TOPU3OHTAIBHOTO Kpyra OTKPEIUISIIOT TEOAOIUT H
NOBOpayuBaoOT ero Ha 180°, mociie yero NoBTOPSIIOT HABEACHUE U OEPYT OTCUETHI
KII,, KJI,. dmst T-30 - moBopoT Ha 180° ocymiecTBIsieTCs BpallieHUEM aTuaaTHON
YaCTU IPU OTITYILICHHOM 3aKUMHOM BHHTE.

BenuunHy KOJIITMMalMOHHON OIIKMOKY BBIUUCISIOT O (hopMyIie:

_ KII, — KJI, £180° + KIT, — KJI, = 180"
2

2c

Ecnu BenwunHa ¢ mpeBbIaeT YABOEHHYI0 TOYHOCTh OTCUETa, HEOOXOIMMO
MPOU3BECTU HCIpaBiieHUE. J[Jisi 3TOro BBIYUCISIOT MCHPABIECHHBIA OTCYET IO
ropuzoHTabHOMY Kpyry Kllucnp = KII + ¢ wma Kllucnp = KJI — ¢ n
YCTaHABJIMBAIOT €r0 HABOJAIIUM BUHTOM anuiainbl. [lepekpectue ceTku HUTEH
CMECTUTCSl OTHOCUTEIbHO HaOmogaeMoil Touku. OcnabuB mnpenBapUTEIbHO
BEPTUKAJIbHbBIE UCITPABUTEIIbHBIC BUHThI, OOKOBHIMU BUHTAMU TIEPEIBUTAIOT CETKY
JI0 COBMEUIEHUS! TepeKpecTus ¢ u3o0pakeHwem Touku. [locne wucnpaBieHus
MOBEPKY MOBTOPSIIOT.

3anuch BBHIMOJTHSAETCS IO 00pasity, MpuBeIecHHOMY B Tabmuie 1.
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Tabmuma 1 - Onpesenenne KOJITUMAITMOHHOW OMMOKU

Haoaroa. OTcueTnl 2¢ c
TOYKA KHl K.Hl KH2 K.Hz
) 17°46'30" | 197°48'00"” | 197°45'00" | 17°48'00" | -2' | -1

Ochb_BpallleHUsl 3pPUTEJILHON TPYOBl JOKHA OBbITh MEPHEHAMKYJSIPHA K
BEPTHUKATBLHOU OCHU TEOJIOIUTA.

HaBojsT TpyOy Ha BBICOKO PacIOIOKEHHYIO TOUKY, HAXOSIIYIOCS Ha CTEHE
Kakoro-nubo 3aaHus. HakioHuB TpyOy NpPUMEpPHO N0 TOPU3OHTAIBHOTO
MTOJIOKEHHUSI, OTMEUYAIOT HA CTEHE TOYKY, B KOTOPYIO IMIPOEKTUPYETCS MEPEKPECTUE
cetku HUTEH. [loBepHYB TpyOy dYepe3 3€HUT, MOBTOPSIOT T€ XK€ ICHCTBUSA TIPH
JPYTOM TOJIOKECHUN BEPTUKAIBHOTO Kpyra. EciM mpoekuuu TOYKU COBIAAYT, TO
YCJIOBUE BBINOJHEHO. B COBpPEMEHHBIX TEOJI0JIUTaX COOJIIOJCHUE ATOTO YCJIOBUS
rapaHTUpPyeTCsl 3aBOJIOM, €CJIM OHO HE COONIoJaeTcs, TO WCIpaBJICHUE
HEO0OXOJIMMO BBITIOJIHSATH B CHIEIUAILHON MaCTEPCKOM UM Ha 3aBOJIC.

N3mepeHne ropu3oHTANBHBIX YIJIOB

M3MepeHnIo rOpU30HTAIIBHOIO yIUIa MPEAUIECTBYET YCTaHOBKA TEOI0JIUTA B
pabodee MONOXKEHHE, KOTOpas CKIAIbIBACTCA U3 CIEAYIOLIUX JEHCTBUI:
LHEHTPUPOBAHUE NpuOOpa, MPHUBEACHUE IUIOCKOCTH JMMOAa B TOPU3OHTAIBHOE
MOJIO’KEHHE, YCTAHOBKA TPYOBI JJ1s1 HAOIIOICHUM.

N3mepenHre ropu30HTAILHOTO yTila BRIMOIHAETCS CnocoboM npuemos.

N3mepsroTcs neBbie 0 X0y YIJIBL.

[lo HampaBiieHHAM HW3MEPSIEMOro yria TM03aAd HaOII0AaeMbIX TOYEK
YCTaHaBJIMBAIOTCS BEXH, a IPU KOPOTKUX cTOpoHax (40-60 M) - IMIMHIIBKY.

N3mMepeHne TOPU30HTAIBHOTO yTJIa MPOU3BOAUTCS B CIEIYIOLIEH MOCIENO-
BATEJIbHOCTH:

-3aKpenuB JUMO, HaBOAAT TPyOy MOBOPOTOM alMJa/Jbl Ha BU3UPHYIO 1I€Jb
(TOUKy C MIIaJUIMM HOMEpPOM XO0/a) A M, 3aKpenuB anuaaxy U TpyOy, TOUHOE
HABEJICHWE JCNAal0T HABOAAIIMMHU (MUKPOMETPEHHBIMH) BHUHTAMH aluiajbl |
TpyObl. Bu3upoBaHue NpoOM3BOAUTCS Ha CaMblii HU3 OTBECHO CTOSIICH BEXU
(LIMUIBKKA) — PUCYHOK 3;

Pucynok 3- Cxema u3MepeHusi TOPU30HTAIbHOTO yIJia
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-MIPOM3BOAST OTCUET TPAAYyCOB, MUHYT M JIOJIEH MHUHYT WM CEKyHH (B
3aBHCHMOCTH OT TOYHOCTH IPHOOpa) W 3alHUCHIBAIOT B KypPHAI HW3MEPCHHS
TOPU30HTAIBHBIX YIJIOB (0TCYET I), BBITOJHAIOT BTOPOS HaBEACHHE HA BU3HPHYIO
1iess u 6epyt otcuet Il (tabmuma 2);

Tabmuma 2 - X)KypHasr u3MepeHusi TOPH30HTAIBHBIX YTJIOB CITOCOOOM TOJTYTIPHEMOB

HaoGmronarens: Hewnames H.U.

3ammceiBaromui: JIsxos M.JI. Hara: 7 uromst 2019 1.
OTcueTnl
Cpennsisa
No No Bemuuuna
. BeM4YnHa| /[mMHa TMHUY U
CTaHIUH |TOYKHU I Il | Cpennee yria
yria yIoJI HaKJIOHA
0 1 1 0 1 0 1 0 1

5 49 (30,0130,2| 49 | 30,1 146 | 467 Ds6=123,78 m
6 7 1196(17,0|116,5/196| 16,8 ' 146 |46.8 Ds6=123,83 m
5 1232(35,5(35,3[232| 35,4 146 147 0 | Dep=123,80 M

7 19 |22,3(22,5| 19 | 22,4 ' Ve.7=3°,2

- OTIIyCTUB 3aKPEMUTENbHbIA BUHT alIHUa]lbl, HABOJAT TyOy Ha CIIEIYIOUIYIO
Touky C U NPOU3BOAAT OTCUETHI 110 TOPUZOHTATBHOMY KPYTY;

-pa3HOCTh BTOPOrO U TMEPBOTO CPEIHUX OTCYETOB OyAET BEIMYUHON
U3MEPSEMOro yrijla - JIEBOrO MO XOAy (MpaBblil MO XOIy YIroJl MOJIy4aroT IpH
BBIUUTAHUU TEPBOT0 OTYETA U3 BTOPOro). BrIMonHEHHbIE NEHCTBUS COCTaBISIOT
OJIVH IIOJIYIIPUEM.;

- MEeXIy MOJyIpUEeMaMH NEepeBOAAT TpyOy depe3 3eHUT U CMEUatoT JUMO
npumepHo Ha 3-5°. [lepeBonsaT TpyOy uepe3 3€HUT U MOBTOPSAIOT U3MEPEHHUE yTia
U JpYyTroM HOJI0KEHUU TPYyOBI, MoJIydas 3HaU€HUE yIJia U3 BTOPOTo MOJIyIpUeMa;

- €CJIM pa3HULA MEX]y MOJIyIIpUeMaMu He TPEBhIIAET 1', BHIBOJAT cpeaHee
3HAUEHHUE yTJia, B IPOTUBHOM CIy4yae MPUEM MOBTOPSIOT.

Pe3ynbTaThl M3MepeHUi 3aluChIBAIOTCS B JKypHal MPOCTBIM KapaHJAIIoOM.
3anpenaercs BCAKOE HUCIpaBiICHUN B XypHalle 1Udp mno mudpe, MOAYUCTKH B
XKypHaja pe3uHKod. B ciiydae omumOOYHOI 3amucy, HEBEPHOE YMCIO HYXKHO
3aUEpKHYTh M HaJl HUM Hamucath npaBuibHoe. CpeqHue 3HayeHus yrioB 00BO-
JSTCSL YePHUIIAMHU IO OKOHYaHUIO padoT.

HN3mepenue yriioB HaKJI0HA

Yroa Mexay rOpu30HTAIBHOM MJIOCKOCTBIO M HAIIPABJICHUEM BU3UPHOM OCH
3pUTENIbHOMN TPYOBl HA3BIBACTCS V2/l0M HAKIOHA.
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JIist u3MepeHus yria HakJIOHA HABOIAT TOPU30HTAIBHYIO HUTh CETKH Ha
OTIpEe/IeTIEMYI0 TOUYKY TPHU JBYX TOJOKEHHUSX BEPTHKAIBHOTO Kpyra clieBa |
cripaBa OT TPYyObl, Oepst OTCUETHI Mo mKajae BeprukaibHoro kpyra (KJI u KII). Tlpu
HaBEJCHUH HAa TOYKY HEOOXOIUMO CIICUTh, YTO OBI Iy3bIPEK YPOBHS TP aTuIaje
TOPU30HTAIILHOTO Kpyra OB Ha cepeinHe (PUCYHOK 4).

PucyHnok 4- 3mepeHne BEpTHUKaJIbHOIO yIJia

[To mosy4eHHBIM OTCYETaM BBIYUCISAIOT MecTo HyJNs (MO) BepTHKaIBHOTO
Kpyra ¥ yroj HakjioHa (v) mo gopmyiam:
MO:M;V:@;V:KH—M&V:MO—KH
rae MO - MecTO HyJIsI BEpTUKAJIBHOTO KpyTa.
VYKa3aHHBIM METOJ HU3MEPEHUN BEPTUKAJIBHBIX YIJIOB MOXXHO ITPUMEHUTH
OyIyun yBEpEeHHBIM B TOM, UTO paHee HaiieHHoe 3Hauenne MO He u3MeHsieTcsl.
[Tpu onpenenenuun mecta Hyss (MO) BepTUKAIBHOTO Kpyra U yrijia HaKJIOHa
(v) mo ¢opMynaMm TpuBEACHHBIM BbImie s Teogoiuta T-30 HE0OX0aUMO
BHECEHHME MOMPaBOK B yribl Oosee 90°.
Ecau p =90° +270°, To KJI (KII) = p - 180°
Ecnu p =270° +360°, To KJI (KII) = p - 360°
JIs KOHTpOJsT W TPOBEPKH NPABUIBHOCTU OIpEJEieHUs 3HAYEHUM yriia
HaKJIOHA (V) HEOOXOIMMO €r0 BBIYHUCIISITh IO HECKOJIBKUM (hopMyiam.
[Tpumep: KJI =3°27", KII =356°23" - 360° = - 3°37’
KJI + KIT 3°27" + (-3°37’
MO = = é ) =-0°05";
v =KJ - MO =3°27"-(-0°05") =3°32/;

Kontpoms: v =MO — KIT =-0°05" - (3°37") =3°32’

Mecmo nyns eepmuxanvroco kpyea (MQO) - 3T0 OTCYET MO BEPTUKATBHOMY
KpPYyTy TPU TOPU3OHTATHHOM TIOJIOKEHHUM BU3HPHON OCH TPYOBI M OCH YPOBHS Ha
anuiae BepTUKAIBLHOTO KpyTa.

[TocrosinctBO MO sIBisieTCsl HAAEKHBIM CPEJICTBOM KOHTPOJISI KadyecTBa
VU3MEpPEHUS BEPTUKAJIbHBIX YIJIOB.
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[ToBepka mocrossuHcTBa MO  TPOUBBOAMTCS  CIEAYIONIUM  OOpPa3oM.
BusnpyloT Ha HECKOJBKO pa3Iu4yHO YHAJIEHHBIX OT HHCTPYMEHTA MECTHBIX
npeameroB npu KIT u KJI; mo B34TBIM OTCU€TaMm IO BEPTUKAIBHOMY KpYTY
BIYHUCIIAIOT 3HaUeHuss MO no ¢opmyne. IlomydeHHble pe3yabTaThl HE JTOKHbBI
pacxoauThes 0oliee JBOMHOM TOYHOCTH OTCUETHOTO MPUCTIOCOOICHHUS.

OO6pazen; 3anucu onpeneneHuss MO u yrioB HakJIOHa MPUBEICH B
tabmnuie 3.

Tabnuna 3 - U3mepenue BepTUKAIBHBIX YTIIOB

HaOmromaemele Ortcuer
Craunug UK Kl KT MO VYroi HakJIOHA
B A +4° 15'00" | -4°21'00" | - 0°03'00” | +4°18'00"
C - 7°25'00" | +7°18'00" | - 0°03'30" -7°21'30"

HN3Mepenne paccTOTHMH HUTAHBIM 1aJIbHOMEPOM

Jlns m3MepeHusl pacCTOSHUS HUTSIHBIM JTaIbHOMEPOM 3PHUTEIBHYIO TPYyOy
TEOI0JIUTA HAIIPABIIAIOT HA OTBECHO CTOSIIIYIO PEUKY HA KOHIIE JIMHUU U CHUMAIOT
OTCUETHl B MUJUTUMETPaX MO JAJTbHOMEPHBIM HUTSIM 3pUTEILHON TPYOBI (PUCYHOK
5). Ha peiikax nmoanucansl JeUUMETPBI, a Kaxaas yépHas win Oesas I1aiika paBHa
10 mm.

’.‘_,.-"'

10

N 1
~ ~

— e

PucyHnox 5 - OTCU€ThI 110 TATTbHOMEPHBIM HUTAM

Ha pucynke otcuer mo BepxHeld HUTH paBeH 0996 MM, a 110 HUXKHEW HUTH
1118 mM. Pa3zHocu 3TuX 0TCUETOB

| =1118-0996= 122mm.

YMHOXHMB 3Ty pa3HOCTh Ha kodddurment ganpbHomepa K — 100 momyuator
PacCTOSIHUE JI0 PEUKMU:

D =k-1=100-122= 12200 mm = 12,20 m.

B pabote HyXHO 3TO pacCTOSHHUE OMPENCTUTH IBAXKILI — MO YEPHOU H
KpacHO# cTopoHe peiiku. Pacxoxaenue B pe3ynbTaTax B 1a00paTOPHBIX YCIOBHSIX
He JOJDKHO TipeBbimath 0,2 M (Tabnuua 4).

Tabnuua 4 - I3mepenune paccTosHUS HUTSIHBIM JaIbHOMEPOM
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OTCqCT I1I0 HUTHU PaBHOCTB
Junus > v Paccrosiuue, M | CpeiHee paccTosiHUE, M
BerHeI/I HHUXKHEU | OTCUCTOB
096 | 1118 | 122 12.20
BA 696 [ 5817 | 121 12.10 12,15

[Ipu ucnoyib30BaHUU HUTSHOTO JaJIbHOMEpA TEOJ0JIUTa TOPU3OHTAIbHbBIC
MPOEKIUU JIMHUM MECTHOCTHU ONPENEsAtoTcs 1Mo hopmyJie:

D=kn-cos2v,

rie K - koo dunment qapHOMeEpa; N - 0TCYET, COOTBETCTBYIOIIUHN YHACITY JACTICHHNA
JAIbHOMEPHON pelKU, BUAUMBIX B TPyOy MEXIy JaIbHOMEPHBIMH HHUTAMH; V -
YTOJI HAKJIOHA JINHUU MECTHOCTH.

IIpn ompeneneHur TOPU3OHTAIBHBIX NPOCKUWKA HAKIOHHBIX PAaCCTOSHUMN
CJIEy€eT MO0JIb30BaThCs CHEIUATbHBIMU TaOJIMLAMU WJIM MUKPOKAJIbKYIISITOPOM.

YcTpoiicTBO HUBEIHPA

YcTpolicTBO HUBENMpPA MPEICTABICHO Ha pUCYHKE 6.

14
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Pucynok 6 - Huemup H — 3:
a — YCTpOMCTBO HUBENIMpa, O — 1MoJie 3peHus HuBenupa 1 — noovemmnsvie gunmet, 2 — noocmaska;
3 — HagoOsIUIL 6UHM 3pUMENLHOU MPYObLL, 4 — 3aKpenumenbHblll UM 3PUMeNbHOU mpyosl, 5 —
00vexmug; 6 — 3pumenvuas mpyoa; 7 — gpoxycupyrowuti sunm, 8 — yununopuyeckuil yposeHs, 9
— ucnpasumenvtole gunmol,; 10 — oxynap; 11 — kpyenviii yposens,; 12 — snesayuonnwvii euum, 13
— ouonmputinoe Koavyo oxkyaapa; 14 — mywxa.

Ocu HuBenupa:
- kpyrioro ypoBHa K—K;
- BpaueHust HuBenupa V-V,
- nuiauHapudeckoro yposus U-U;
- 3putenbHou Tpyosr W—-W.

YcTaHOBKa HUBEJMpPa BKJIIOYAET B Ce0sI CIEAYIOUINE ONEPalUu:
— YCTaHOBKAa HUBEIUPA 110 KPYIIOMY YPOBHIO;
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— YCTaHOBKA 3pUTENBbHOM TPYOBI MO T1a3y;

— NpUOJIN3UTETLHOE HAaBEJCHUE TPYObl Ha PEHKY;

— YCTaHOBKa TPYOBbI O PEAMETY;

— TOYHOE HABEJICHUE IIEPECEYCHUsI CETKU HUTEN Ha PEUKy; B3SATHUE OTCUETA
10 peuKe.

Hugenup ycraHaBiIMBaeTCs U KPENMUTCS Ha IITATUBE WM CTOJUKE CTAHOBBIM
BUHTOM. JlJI1 TIpeIBapUTENbHOM YCTAaHOBKM HHUBEIUpPa B pabouee IMOJOKEHUE
UCITIOJIB3YIOT KPYTJblii YPOBEHB, IPUBOJA TPEMS MOABEMHBIMH BUHTAMU ITy3BIPEK
YPOBHSI B HYJIb — ITYHKT.

[IpubnkEHHOE HaBEIEHHUE 3pUTEIBHON TPYOBl HA PEUKY BBIOIHSAETCS MPU
noMonm Mymk# 14 (pucyHok 6a), ¥ mocie 3TOro 3aKpy4yuBaIOT 3aKpEMUTENIbHBIHN
BUHT. TOYHOE HaBEeIEHUE BEPTUKAJIBHOM HUTH HA OCb CUMMETPUH PEUKH
BBITIOJIHAETCS] HABOJIAILUM BHHTOM.

VYcTaHoBKa 3puUTENbHOM TPyObl MO IJIa3y BBINOJHSETCA, TaK K€ Kak U B
TEOJI0JINTE, €€ HAMNpaBIsAOT Ha CBeTIbIM (OH, W, Mg B TpyOy, BpalaOT
OUONTpUiiHOEe Kosblo oOKkyispa 10 (pucyHok 6a), noOuBasch UYETKOTrO
U300pakeHHsl ¢ HUTEW. 3areM BpallleHuEM (POKYCHUPYIOLIEr0 BUHTA JOCTUTAIOT
TOYHOTO U300paKEHUS PEUKH.

JIENCTBYS 3J€BAallMOHHBIM BHUHTOM, IPUBOJAT IY3BIPEK LMJIMHIPUYECKOTO
YPOBHS B HYJb IIYHKT, KOHTPOJUPYS 3TO JCHCTBUE ONTHYECKUM KOHTAKTOM
(pucyHOK 60).

Otcuer mo peiike Oepercs MO CpPelIHE HUTH, Ha PUCYHKE 6 OTCUET paBeH
1056, ecnu u3mepsieTcs pacCTOSTHUE, TO OTCUUTHIBAIOT TIO JAJIbHOMEPHBIM HUTSM,
HO TOJIBKO TpPH ONTHYECKOM KOHTAKTE KOHIIOB MY3bIpbKa LMIMHIPHUYECKOTO
YPOBHSI (PUCYHOK 7).

10

| 1056

Pucynox 7 - [lone 3penust TpyObl HUBETUPA U B3ATHE OTYETA
IToBepku M HOCTHPOBKHU HUBEJIHUPA

OcCb KpyTa0ro ypoBHS MpU MOACTaBKE MPUOOpa JOHKHA ObITh MapaijielibHa
OCH BpaIllEHUs HUBEJIUPA.

[ToBepKy BBIMOIHSIOT TaK: TPeMsl MOAbEMHBIMA BUHTAMU MPUBOJAT ITY3bI-
pEK Kpyrjioro ypoBHs B HyJb-yHKT. [loBopaumBator mpubop Ha 180°. Ecnu
Ny3bIpEK YPOBHS OTKJIOHSETCA OT CEPEIUHbl, TO HCIPABUTEIbHBIMU BUHTaMH
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YPOBHSI TEPEMEIIAOT NY3bIPEK B CTOPOHY CEPEAMHBI HA TOJOBUHY JYIU
OTKJIOHEHUS, a TOABEMHBIM BUHTOM NPUBOJAT €0 B HYJIb-TIYHKT. /{711 KOHTpOJIs
MTOBEPKY MOBTOPSIIOT.

['opu3oHTAJIbHAS HUTH CETKH JOJKHA OBITH IEPHEHAUKYIIIpPHA OCH
BpallleHHUsI HUBEJIUpa. 3pUTENIbHYI0 TPyOy HUBEIHMpa HABOASAT Ha CETKYy U OepyT
OTCUET 10 JICBOMY Kparo HUTH. 3aT€M HABOJSAIIMM BUHTOM MEpPEMENIAloT TPyOy 1o
a3UMyTy M CHUMAIOT OTCYET MO IMPABOMY KOHIY HUTH. EciM 3T OTCUYETHI
OTIMYAIOTCA NPYr OT Apyra He Oosiee yeM Ha | MM, TO HUBEIUP CUHTACTCS
WCOpaBHBIM. B TIPOTMBHOM cCiydae CETKYy HYKHO pa3BEPHYTh ISl ITOTO
OCITA0JISIFOT KPEMeKHbIE BUHTHI 000HWMBI CETKH U TIOBOPAYMBAIOTCS.

Ochb IMIMHIPUYSCKOTO YPOBHS JOJKHA OBITh IapajuicjibHa BU3UPHOM OCH
TpyOBl. JTa MOBEpPKA HA3BIBACTCS 21A6HbIM YCa08UeM NIl pabOTHI HUBEIUpPA, TaK
Kak ©0€3 BBINOJHEHUS MapaJJICIbHOCTH HA3BaHHBIX OCEH  BBIMOJHEHHE
HUBEJIIMPOBAHUS HEBO3MOKHO.

[ToBepka BBIMOIHSAETCS B IIOJEBBIX YCIOBUSX JBOWHBIM HHUBEIMPOBAHUEM
Brepén. s 3Toro Ha CpaBHUTEIBLHO POBHOM MECTHOCTH 3aKPEIUISIOT KOJIbAMU
JBE TOYKH, Ha paccTosuuu 50-70 m apyr ot apyra (PucyHok 8).

B Touke A ycTraHaBIMBaeTCs HUBEIMp, a HaJ TOYKOoM B cTaBuTCS peiika.
[Tocne npuBemeHuss mpubopa B pabouee IMOJOKEHHE 0 KPYIJIoMy YPOBHIO
U3MEPSIIOT €ro BBICOTY | HaJg TOYKOM A ¢ TOYHOCTBIO [0 MHILIUMETPA.
Hanpapnstor TpyOy Ha peilky U TOCJI€ COBMEIICHUS 3JIEBAallMOHHBIM BUHTOM
KOHIIOB TTy3bIpbKa YPOBHs OepyT OTCUET b 1m0 4€pHOi cTOpOHE pelKy.

Pucynox 8 —Cxema HUBEIMPOBAHUS MTPH MPOBEPKE TITABHOTO YCIOBUS

C yderom OmmOKM X, BOSHUKAIOIICH M3-3a HEMAapaJUICIbHOCTU OCed Tpe-
BbIILIEHUE Oy/ET paBHO
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h=i;- (b - X).

[TomeHsieM HUBENHP U pEHKY MECTaMH U BBITIOJTHUM BTOPOE HUBEJIMPOBAHHE
orpe3ka AB. [IpeBbiiienus h B 3ToM ciydae BeUucIseTcs mo popmysie

h=(a-x)-I,.

[TpupaBHHUBasI AT MPEBBIIICHUS, TOJIYYUM, YTO 11-D+X = a-x- I,
oTKyna 2x = -i;+b+ a- i, u, Hakower,

X = (@ + b)/2-(iy + i,)/2

Ecau BenmunHa x okaxkeTcs BhImIe 4 MM, TO HOJOKCHUC NUIMHAPHUICCKOTO
YPOBHA HYKHO HCIIPABUTD.

Mpumep: 1;1=148 MM, b=674 mm. i,=1073 mm, a= 1601 MM
x = (1601+674)/2 - (1148+1073)/2 =1137,5-1110,5= 27 mm.

ITocne BBIYKCIIEHUH MPABUIIBHOTO OTcUeTa ag=a-X =1601-27=1574 mm , He
CHHUMasi HUBEJIMpPA CO BTOPOM CTaHIMU, AJEBAIMOHHBIM BHHTOM YCTAHABJIMBAIOT
OTOT OTCYET II0 peHiKe, a IMy3bIPEK YPOBHSA BO3BPAllAIOT B HYJb-IIYHKT
BEPTUKAJILHBIMU UCTIPABHBIMU BUHTAMU YPOBHS, OTKPBIB 3aCJIOHKY 9TOT'O YPOBHS Y
OKYJIIPHOI YacTu TPyOBI.

OmnpenesieHue npeBbIICHUH

B reone3snueckoil MpakTUKE HMCHOJB3yeTCS JBa BHAA T'€OMETPUUYECKOTO
HUBEJIMPOBAHUS: HUBEIMPOBAHUE U3 CEPEIMHBI M HUBETUPOBaHKE Briepea. Bropoi
BU/JI HUBEJIMPOBAHUS UCIOJIb3YETCS MPU BHITTOJHEHUH TOBEPOK M B CTECHEHHBIX
YCIIOBUSIX CTPOUTEIILCTBA.

[Ipy HUBEIMpPOBAaHUM U3 CEPEAMHBI TPHUOOP paCoNaraeTcs MeEXIy
MCKOMBIMH TOYKaMH, Ha KOTOpbIE CTaBATcs periku (PucyHok 9)

{
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[Topsimox pabOTHI HA CTAHIINU:
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1. OTcueT no yepHOIl CTOpOHE 3aAHEN peilku (ToUuKa A) - .

2. OTCUeT 1o YepHOU CTOPOHE TepeIHel peliku (Touka B) - b,
3. OTcueT 1o KpacHOil CTOpOHE MepeaHer perky - Dy,

4. OTcueT 1o KpacHOW CTOPOHE 3aIHEN PEUKH - .

[lepeq KaXaplM OTCYETOM TIO peHKe 00s3aTeIbHO MPOU3BOAUTCS
COBMENICHUE H300paXeHUI KOHIIOB TY3bIpbKa IMMJIMHIPUYECKOTO YpPOBHS
AJIEBAlMOHHBIM BUHTOM. OTcuUeTbl 1O pEMKe 3alUChIBAIOT B  JKypHal
yCTaHOBJICHHON (opMbI (Tabnua 5).

[IpeBbIneHws] BEIYUCTSIOTCS 110 (hopMyTIam:

h'{ =dy - bq;
Nip = Axp = Dip-
KonTtpons u3mepenuit Ha ctanuuu: hy - hy, <44 mm.
Ta6nuna 5 - )KypHaa TeXHUYECKOT0 HUBEITUPOBAHUS

Howmep Howmepa OTtcueTsl Mo penke Cpenuee
[IpeBbiieHnE
CTaHLIHNH TOYEK Qs | TepeaHsis IIPEBBILICHNE
A 1546 - 1210
6329
1 -1212
B 2756 1213
7542

I'eoMeTpryeckoe HUBEJIUPOBAHHE TOUYEK TEOJA0JUTHOIO X01a

IIpeBbllieHUsT MEXAY TOYKAMHM TEOMOJIMTHOIO XOJIa OIPEACISIIOTCS TI'e0-
METPUYECKUM HMBEIUPOBAHUEM, METONOM W3 CEpPEIWHBI, IIPOKJIAIbIBas HHBE-
JIMPHBIN XOJ OT IIYHKTa, UMEIOLIErO TBEPAYIO OTMETKY.

Ha poBHBIX y4acTHsX NPEBBIMICHUS MEXIY 3aKPEIUICHHBIMU TOYKaMHU OIl-
pEmeNAOTCS € OJHOM CTaHLUMH, Ha KOCOropax IPOKIAIbIBACTCS  XOJ
MIOCJIeIOBATEIPHOTO HUBEIMPOBAHHUS, UCIIONIB3YsT X-TOUYKH (pucyHOK 10).

. e

Pucynok 10 - I'eomeTpruueckoe HUBEIMPOBAHUE TOUYEK TEOAOTUTHOTO X0Aa

[Topsimok paboOThl Ha CTaHIIMM PEKOMEHIYETCS CIEAYIOIIN: HUBEIUP
YCTaHABIMBAIOT MIPUMEPHO TIOCEPEANHE MEKIY TOUKaMu (HE 00s3aTeIbHO B CTBO-
pe). Uncmpymenm npusooumcs 6 pabouee nonoxicenue, Ha HUGEIUPYEMbIX TOUKaX
YCTaHABJIMBAIOTCS OTBECHO peiiku. HaBomsT mpyby Ha 3a0ui00 petiky u, TIPUBEIS
My3bIPEK MWIMHAPUYECKOTO YPOBHS B HYJb-ITYHKT, CHUMAIOT OTCYET IO YEepHOU
cmopone peuku. Haeoosm mpyOy ma nepeouroro petiky, W, yOCIUBIIHUCH, YmMoO
1Y3bIPEK YWIUHOPUYECKO20 YPOBHSL OCMAEmcsl 8 H)JIbIYHKINE, Oelaiom omeyent TI0 YepHOU
ctopoHe. CHMMArT OTCYET IO KPacHOM CTOpPOHE mepenHer perku. CHUMAKOT
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OTCUET IO KpacHOW CTOpoHE 3amHed peiiku. (B MoMeHThI OTCUeTOB peuku
MOKAaYMBaIOT, U HA0IIOAATElb 3alUChIBACT HAMMEHBIIIME OTCUYETHI).

OtcueTsl 1O paiikam OepyTcsi B MUJUIUMETPAX U 3aIUCHIBAIOTCS B COOTBET-
CTByoIIME Tpadbl HUBEIUPHOIO KypHasa (Tabnuia 6).

He yxoas co craHiMM, BBIYUCISAIOT NPEBBIIEHUS MEXAY TOYKAMU IO Yep-
HOM M KpaCHOM CTOPOHAM peiiKku, UCToab3ys popmyny h =3 - I1, rae 3 -orcueT mo
3agHen perike, Il - oTrcyer mo mnepemHer peMKe, 3aT€M BBIYMCIAIOT CPEIHEE
npeBbIlIeHHE Nep.

Ecnu mpeBbItieHns1, HaliICHABIE TI0O YEPHOW W KPAaCHOW CTOpPOHaM peek, Oy-
IyT OTJMYHATHCS O0JIee 9eM Ha SMM, 3aITUCH B )KypHaJIe aKKypaTHO 3a4€PKUBAIOT U
W3MEPEHUS TOBTOPSIIOT.

Ha cnenyromeli craniuum peiika, CTOSIBIIAsI HA MEPEAHEN TOUKE, CTAHOBUTCS
3aJIHEl (0CcTaeTcsl Ha MECTE), a 3aHss PeKa MEPEHOCHUTCS Ha MEPEAHIOI0 TOUKY .

Ta6J'II/II_Ia 6 - >KypHaJI IrcOMCTPHUUYCCKOI'0O HHUBCIIMPOBAHUA TOYCK 3dMKHYTOI'O

TEOJOJUTHOTO X0/1a 10 aBrycra 2019r.
OrtcueTs! 10 peiikam 8 Ot™merkH (M)
5 |2 g
5 | F 2 2
S g = 2 BEE
o s 3 i : = |E3
2 |* = S S |28
M1 17 - [0387 [2631 -2244 240,922
-t 1 [5072  |7312 -2240 2242 2240 238,682
T.t. - 1029  [2427 -1398 238,682
- Xy 5718  [7112 -1394 - 13% 1394 237,288
X1 - 1264  [2703 -1439 237,288
- X, 5049  |7388 -1439 -1439 -1437 235,851
Xp - 1137  [2746 -1609 235,851
-T.1.2 5821 [7431 -1610 -1610 -1608 234,243
Tx2- [1821 [1459 +362 234,243
-1.1.3 6506  |6144 +362 +362 364 234,607
T.1.3 - 2838  [1229 + 1609 234,607
-T.1.4 7523  [5914 +1609 |+ 1609 1611 236,218
T.1.4 - 2735 |0815 +1920 236,218
-T.1.5 7420  [5504 +1916 |+1918 1920 238,138
T.1.5 - 2991  [0209 +2782 238,138
-1 17 |7676 4896 +2780  |+2781 2784 240,992
KoHnTpons 65887 (65920 -33  |-17 17 |0

[Tocne 3amosiHEHUsT KaXXIOM CTPaHULbl >KypHajla JAENar0T IOCTPAaHUYHBIN
KOHTPOJIb BBIYMCIICHUS TPEBBIMICHUIN, KOTOPHIN 3aK/II0UaeTcsi B COOMOCHUH (B
npezenax oMOOK OKPYTIICHHS ) CICIYIONIETO YCIOBUS:

Shy = (23-30)
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3aMKHYTBIA HUBEJIUPHBIA XOJI 3aKAHUYMBAETCS HA HA4yaJlbHOW TOYKE, IMO-

. fh = th
ATOMY €T0 HEBS3KY BBIUMCIISIOT 10 (hopMyJIe: p
B Pa30OMKHYTOM XOJC, IIPOJIOKCHHOM MCKAY IIYHKTaMH, HMCHOIIUMHU
TBCPABIC OTMCTKHU, HCBA3KY HAXOIAT U3 COOTHOIICHUA

fy = Zth_(H KOH ™ HHA"),rne H,, v H,, - icxogHble OTMETKH Ha4yaJabHOTO
Y KOHEYHOTO IYHKTA X0J1a TEOMETPUYECKOTO HUBEIUPOBAHUS.

[IpenenbHbIE HEBA3KHU XOJ0B TEOMETPUUECKOTO HUBEITUPOBAHUS BHIYUCIISIOT
no ¢opmysiam, OpHUBEIEHHBIM B Tabiuie 6. Ilpu mosydeHuH HEIOmyCTUMOMN
HEBSI3KM BCE HAOJIOJCHUSI MOBTOPSIOTCS. BhIYMCIEeHHE OTMETOK TOYEK MPOU3BO-
JUTCS B XypPHaAJE€ TEXHUYECKOIO HUBEIMPOBAHUS MO UCIPABICHHBIM MPEBBILIEC-
HUsIM. Bce pacuersl BeayTcsi ¢ OKPYTJIEHHEM 10 MIJLTUMETPOB.

2 BeprukajbHasi CbeMKa 3aCTPOEHHBIX TEPPUTOPHIL

BepTukanbHas chbeMKa MpPOE3I0B U BHYTPUKBApTaIbHAs ChEMKA BBITTOIHS -
IOTCSl TEXHHUYECKUM HUBEIMPOBAHUEM WJIM TOPU30HTAIBHBIM JIy4YOM TEOJOJIUTA,
TaxeoMeTpa U KHUIperessi, UMEIOIIEero ypoBeHb mpHu Tpyoe. HuenupoBaHnue 3a-
CTPOEHHOU TEPPUTOPUHU YKa3aHHBIMU CIOCOOAMU II€1€CO00pa3HO BHITIOJIHATH Ha
PaBHUHHBIX Y4acTKax IPHU IUIOTHOM 3aCTPOMKE.

Bech yyacTok ChEMKHM MOJDKEH OBITh MOKPHIT BBICOTHBIMH MHKETaMU HE
pexe yem uepe3 20 m mipu chemke B macirade 1:500 u 30m npu cheMke B Mac-
mrade 1:1000. Kpome TOro, mUKeThI JOJIKHBI OBITH OMPEIETICHBI U B XapaKTEPHBIX
MecTax, 4ToObl 00ecTIeYnTh N300paXKeHNe BCEX JIeTaliel penbeda.

[Ipu onpeneneHny MUKETOB BO3JIE YIJIOB 3/aHUS, T/I€ UMEIOTCSA TOJICHIIKA
IPyHTa, BBICOTHBIE MHKETHI JJI1 MPABWIBHOIO M300pa)keHus penbeda criemyer
OpaTh Ha HEKOTOPOM PACCTOSIHUH OT CTPOEHUH.

[Ipy HUBENMPOBAHUM OMPEIETSIOTCS OTMETKH KOJIOJIEB, BepXxa W HHU3A
MOAMOPHBIX CTEHOK, IIOKOJICH 31aHuii, BXOJOB B 3JaHUs, OKOH MOJAMOJbHBIX
ATaXKEH.

[Ipu HUBEIMpPOBAHUU HA MPOE3JAX OMPENEISIOT OTMETKHU y (hacamHou Ju-
HUU, Ha OcHU (CepennHe mpoe3a), Ha OPOBKE U JIHE KIOBETOB.

[To cneuuanbHOMY 3aJlaHHI0 MOTYT OIPEIENATHCS IOMOIHUTEIbHBIE OT-
METKHU: CEPEANHBI BbE3J0B BO JBOPHI, HACTUIIOB, MOCTOB U HHBA ITyTEIPOBOIOB,
rOJIOBOK TPaMBAMHBIX PEJIbCOB U T.II.

BrrunciieHHbIE BBICOTHI MMKETOB HA TIJIaH BBIMKUCHIBAIOTCS ¢ TOYHOCTHIO /10 1
CM.

PucoBka penbeda MoxkeT ObITh BBINOJHEHA HEMOCPEICTBEHHO B MpOILECCe
ChEMKHU Ha IJIaHE, COCTABIIEHHOM 10 pe3yJibTaTaM TOPU30HTAIbHOU CHEMKH.

HuBesupoBaHue 1o KBajaparam

Jlmd cocraBiieHMs] JE€TAIBHOIO IUJIAHA MECTHOCTHM B TOPU3OHTANISAX C CEde-
HueM penbeda 0.25 M BBIMOTHSAETCS HUBEIUPOBAHKE M0 BEPIIMHAM KBAJpPaTOB CO
cropoHamu 10 M Ha tiomaau 0.3 - 0.4 ra.

Pa30uBka cetn KBagpaToB HA 3aJAHHOM Y9aCTKE MECTHOCTH MPOU3BOIUTCS
IIPY OMOILM TEOAO0JIUTA U MEPHOMU JIEHTHI B CIEIYIOIIEH MTOCIEI0BATEIbHOCTH:
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- TEOJ0JIUT yCTaHABIMBAIOT HaJ BepmmHOM A (puc, 10.) u BbIHOCAT B
HATypy JIMHUIO 3aJlaHHOM JUIMHBI AA, 3a0uBas KoJbIkU yepe3 10 M (BepLIMHBI
Al, A2, A3,..);

- OT BE€XH, YCTAHOBJICHHON B CTBOPE JIMHUU AA, OTKJIAIBIBAIOT MPSAMOU YroJ
Y 3aKpeIUISIOT KoJiblkaMu Bepiiubbl Al, b1, Bl u T.1.

- TEOJ0JIUT YCTAaHABJIMBAIOT HAJl BEPIIMHON A6 U OT BEXH, yCTAHOBJIEHHOM B
CTBOpE JTUHUU AA 3a TOukoil Al, OTKJIaABIBAIOT IPSIMOM YOI,

-3aKpEIUISIOT KOJbIIKaMu BepiunHbl A6, b6, B6 u T.1.

- MPaBWJIBHOCTh Pa30MBKM OCHOBHOT'O KBaJlpaTa KOHTPOJUPYIOT U3MEPEHU-
eM JwmHuUM EE, OZHOBpEMEHHO 3aKkperuisii BEPIIMHBI 1O JAHHOM JIMHHUM
KOJIBIIIIKAMH, 3aTeM pa30MBKa BBIMNOJHACTCS MPH MOMOIIM MEPHOM JEHTHI U JIBYX
BEX, YCTAaHABIIMBAEMBIX IOOYEpPEAHO B cTBOpe uHuM bb, BB, I'T ...

N3mepenue JTMHUN BeIETCS MEPHOI JIEBHTOM criocoOoM, ""BaTepracoBKu'.

OcHoBuble BepmmHbl kBaapata (Al1,A6,E6,E1) 3akpermmisitor Kak TOYKH
TEOJO0JIUTHOTO XO0JIa OCTaJbHBIE BEPIIMHBI OTMEUYAIOT KOJIBIIIKOM-CTOPOXKKOM, Ha
Cpe3e KOTOpOro MOANMCHIBaeTCs HoMep Opuraapl M 0OO3HAUYEHHWE BEPILMHBI
KBaJpara.

OnHOBpPEMEHHO C Pa30OMBKOM CETH KBaJApaTOB BEIETCS ChEMKA CHUTYyallUH
coco00M NEePHEHANKYIISIPOB U JIMHEWHBIX 3aCEUEK.

Bce mannbie 3aHocsTCS B abpuc (pucyHok 11).

Ecnu BHYTpu KBaJpaTOB MMEIOTCS TOYKHM Meperuda MECTHOCTH, TO TaKue
TOYKHU TOXKE 3aKPEIUIAIOTCS CTOPOKKAMHU U 0003HaYat0TCs UPpamMu Ui OyKBaMH.
Touku mepernba MECTHOCTU IOKA3bIBAIOTCA Ha a0pHce, TaMm K€ 3alHChIBAIOTCS
MIPOMEPHI, CAICTaHHbIE TTPU ONPEICTICHUH UX MTOJIO0KECHHUS.

HuBenupoBaHnue BepIIMH KBaJpaTa BBINOJHSAETCS B CIEIYIOLIEH MOCIEN0-
BATEJIbHOCTH:

-HauMHasi OT IIYHKTa, HMEIOLIEr0 TBEPAYID OTMETKY, IPOKJIAIbIBACTCS
3aMKHYTBIA HUBEJIUPHBIN X0/ 10 BEpIIMHAM OCHOBHOTO KBajapata (A1,A6,E6,E1).

-MI0JIyY€HHBIE U3 HUBEJIUPOBAHHUS OTMETKH BEPILIMH OCHOBHOI'O KBajpaTa U
JPYTUX TOYEK, BKIIOUEHHBIX B 3aMKHYTBIM XOJI, BBIIMCHIBAIOT HA CXEMY HHUBE-
JaupoBaHus (pUCYHOK 12);

-ONpPEJETICHNE OTMETOK OCTAJIbHBIX BEPIIMH KBaJpaTa BbIIOIHACTCS
CIIOCOOOM «TOpPU30HTa MHCTpYMEHTa». C 3TOM 11eJIblI0 HUBEIUP CTABUTCS HA ILIO-
njaaKke BOJM3M OAHOM W3 TOYEK MPOJIOKEHHOTO 3aMKHYTOTO XOJa, U Ha 3TOM
CTaHIMU OepyTCsl OTCUETHI MO YEPHOH CTOPOHE PEiKH, YCTaHABIMBAEMON Ha TpeX
BEpIIMHAX KBAJAPATOB, KOTOPBIC XOPOIIO BUAHBI C JAaHHOW CTAHIMU, (B TOM YHCIIE
U 10 TOYKEe, UMerouieil 0TMeTKy). OTCUYEThl 3alliChIBAIOTCS HEMOCPEICTBEHHO Ha
CXeMy KBaJpaToB, HA KOTOPOW 3apaHee MPOBOJAUTCA JIMHUA, OTPaHUYMBAIOIIAS
palioH ChbEMKH C MEPBOM CTAaHUUH. AHAJIOTMYHO BBIMIOIHSAETCS ChEMKA U C IPYTHX
CTaHIIMM, ITOKa HE 3aBEPIIMTCS paboTa Ha BCEH IIJIOIIA I,

-JI7IS1 K&KJIOW CTAHIIMK BBIYUCIISIETCS TOPU30HT HHCTPYMEHTA TI0 (hopmyiie

I'H; = Hy; + ag;,

rae Hg - oTMeTka TOYKW» MOJy4YeHHass UB HUBEIUPOBAHUS 3aMKHYTOTO

xona,
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apj - OTCUET MO PEMKE HA ATOM TOUKE;

-OTMETKA TPOYUX BEPUIMH KBaJgpaTOB C IIATKA C JAHHOW CTaHUUU
BBIYHCIIAIOT IO (popmyiie

Hi = FH, - b i,

rae H; - ormeTka BepiiuH,

b; - oTcuer mo peiike, ycTaHaBJIMBaEMOW Ha STOW BEPIIUHE.

Ha nucre uepresxxnoit 6ymaru B macmrabde 1:500 ¢ moMornpio MacimTabHOM
JIMHENKU U U3MEPUTEIISI CTPOUTCA CETKA KBAJPATOB.

Ha nnaH BpINMCHIBAIOT OTMETKM BEPIIMH KBAJpPaToOB, MOKA3bIBAIOT B
YCIIOBHBIX 3HAKaxX CUTYAIUIO; peibed n300pakaeTcsi TOPU3OHTAISIMU, C CEUYCHUEM
yepes 0.10-0.25 m.

I'eone3nyeckue pazoMBoYHbIC PA0OTHI.
OO0mue cBenennst

IlepeHoc B HaTypy 3alpOEKTUPOBAHHBIX 3IaHUN U COOPYKEHUW HA3bIBAOT
pa3OuBoYHBIMH paboTamu. OHU TIPOTUBOIOJIOKHBI CHEMOYHBIM paboOTaMm, HO
JTOJDKHBI BBITTOJIHATHCS 00JIee TOYHO.

Pa3buBounbie pabOThl TOJpA3NENSAIOT Ha OCHOBHBIE U JI€TalIbHBIC.
OcHOBHBIE pPa30MBOYHBIE PaOOTHI 3aKIIOYAIOTCS B OMPENENIEHUH HAa MECTHOCTU
MOJIOKEHUSI TJaBHBIX M OCHOBHBIX Oceil coopyxkenus. CrnocoObl TEepeHECeHHUs
TJIABHBIX WJIM OCHOBHBIX OCEW AHAJIOTMYHBI CIIOCOOaM OIPEAEIICHHs] TOYEK IpHU
CheMKe (MOJISIPHBIX U MPSIMOYTOJIBHBIX KOOPAUHAT, IMHEUHBIX M YTJIOBBIX 3aCEUEK
U T.IL).

JleTanbHble pa3OUBOYHBIC PAOOTHI COCTOAT B OMPEACICHUU HAa MECTHOCTH
TOYEK BCIIOMOTATENBHBIX OCEM COOPYKEHUs, ONPEIEIAIONINX IOJIOKEHHE BCEX
netaneil. JleranbHple pa30UBOYHBIE pa0OTHI BBHITOIHSIIOTCS, KaK MPaBUJIO, OT paHee
MIEPEHECEHHBIX B HATYPY IJIaBHBIX UJIM OCHOBHBIX OCEU COOPYKEHHUS.

B npouecce paz0uBOUHBIX pabOT MPOU3BOASAT I'e€0JI€3MUECKUE HM3MEPEHHUS,
CBOMCTBEHHBIE  HWCKIIOUUTEIBHO  pa3OMBOYHBIM  paboTaM:  TIOCTPOCHHE
TOPU30HTAIBHOTO yTJa, MOCTPOCHUE JUIMH JIMHUM, BBIHOC B HATYpy TOYEK C
3aIaHHON OTMETKOMW, BEIHOC B HATYPy JIMHUM C MMPOEKTHBIMHU YKJIOHAMU U T.I. DTH
reoJIe3NUeCKIe N3MEPEHUS HAa3bIBAIOT DJIEMEHTaMU Pa30MBOYHBIX PalboOT.

Ocu 31aHuii ¥ coopy:KeHnid. Pa30MBoOYHbBIC YepTeKH

['maBHBIMU OCSIMU 3[aHUS WIM COOPYKEHUS SBIISIOTCS OCH €r0 CUMMETPUU
(muamm |- 1w 1l — 1 Ha pucynke 13).

['maBHBIE OCHM pa30OMBAIOT MPEUMYIIECTBEHHO B 3JaHUSAX, HMEIOMINX
CIIOXKHYIO KOH(UIypaluio U OOJbIIME pa3Mepbl, a TAKKE B TOM cCllydae, €CiH
rpynma CoOOpy>KE€HUI TECHO CBSI3aHa MEX]Ly COOO0M TEXHOJIOTMUECKUMU JIMHUSIMHU.

OCHOBHBIMM OCAMM 3JaHUS WJIA COOPYKEHHMS Ha3bIBAIOTCS JIMHUU,
onpenenstone KouTyp B miane (uuaust A — A, I'—T', 1 — 1, 4 — 4 na pucynke 13).
Bce ocTanbHbIe OCH SBISIOTCS BCIOMOTIaTEIbHBIMH.
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Pucynox 13 — Ocu 31aHUs WU COOPYKEHUS

Ilepen BbIHOCOM B HaTypy TIJaBHBIX M OCHOBHBIX OCEH COCTaBJISIOTCS
pa3OuBOYHBIE YepTekHU (pucyHOK 14). Ha pa30MBOUYHBIX YepTexkax MOKa3bIBAIOTCS
BCE OCH 3JaHUsl WJIH COOPYKEHUS, PACCTOSIHUS MEXKAY OCSIMHU, ITYHKTBI
re0JIe3MYECKO  OCHOBBI, OTHOCHTEJIBHO KOTOPBIX BEJETCS pa3OuBKa, W
Ppa30UBOYHBIE SJIEMEHTHI — YTJIbl U JIUHUU.

nn 1254

nn 1495

Pucynoxk 14 — Pa30uBOYHBII yepTex

BenuuuHbl yrioB W JHHUI, HEOOXOAMMBIX JJIsi pa3OUBKU COOPYXKEHUH,
OpEeIBApUTENBbHO  MOMY4aroT rpapuyecKuM, aHaJUTHUYEeCKUM U rpado-
aHaNMUTHYEeCKUM crnocoboMm. Hawmbonee pacmpocTpaHeHHBIM sBisieTcsl rpado-
aHaIMTUYEeCKUil crnocob. Ero cyTe 3akitouaercs B CleIyOMEM:

-KOOPJIMHATBl TOYEK ONPENEesIOT IO IUIaHy, HCHOJb3ysd (OpPMYIIbI,
YUUTHIBAIOIINE BO3MOXKHYIO Ae(popMaIiio Oymaru:

N *a, Y =Y o+ *c
a+e c+o0

rae Xo, Yo — KOOpAUHATHI FOr0-3aMaJHOTO yIJIa KOOPAUHATHON CETKU;

N — TeopeTHuecKuil pazMep CTOPOHBI KBajpaTra KOOPAMHATHOW CETKU B
MacITa0e Ij1aHa;

a U B — PACCTOSIHUS OT KOXKHOU U CEBEPHOM CTOPOH KOOPAMHATHOM CETKU 10
OIpenesieMOl TOUKH B MaclITa0e IIIaHa;

X=X+
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C U 0— PACCTOSIHUA OT OIPEIEIIIEMOM TOYKM A0 3alaJHOM U BOCTOYHOU
CTOPOH KOOPAMHATHOM CETKH B MaciITale IJIaHa;
-IUPEKIIMOHHBIN YTOJl o ,, BBIYUCISIOT IO (hOpMyJIe:
V=V
a = arctg—2—=~

B A
-JIJTMHY OTpe3Ka OIpeeIioT Mo popmynam:

V-V, X, X, 2 2
- (X -x vV _V
sina ,,  sina \/( X)WV

S =

Cnoco0bl pa30MBKHU IVIABHBIX U OCHOBHBIX 0CeH COOpY:KeHM i

['maBHBIE W OCHOBHBIE OCH pa3OMBAaIOT HAa MECTHOCTH CIOCOOaMH
MPSIMOYTOJIHBIX M TOJISIPHBIX KOOPAWHAT, JIMHEHHBIMU U YTJIOBBIMU 3aCE€YKaMHU.
Crnoco6 pa30MBOYHBIX paOOT BBHIOMPAIOT B 3aBUCUMOCTH OT  HAJIU4UA
re0JIe3MUeCKUX MPUOOPOB U YCITOBUN MECTHOCTH.

Crioco6 mossipHbIX KoopiauHat. Pa3z0uBka oceil coopyxeHui crnocodom
MOJISIPHBIX KOOPAMHAT BEJETCS OT OJIMKANUIIINX MYHKTOB T€0JIe3UUECKON IIIaHOBOM
OCHOBBI, KOI/Jla MECTHOCTb OTKpBITas,
CpPaBHUTEJIBHO POBHAs, T.€. yIOOHAs s
JIMHENHBIX U3MEpPECHUM. s
MEPEHECEHUs] B HATypy MPOEKTHOU

P

A P
]
B
B
A % B
TOYKH P B OmopHOM IyHKTE A CTPOAT  [7) A E
NOJIAPHBIA yroa [}, paBHbIA pa3HOCTU g £
JUPEKLIUOHHBIX YIVIOB HAIpPABJICHUU 1

AP u AB, oTKIaIbIBaIOT pacCcTOSIHUE S
U (UKCUPYIOT TOUKY P.

Puc.3.

Crioco6 mpsSMOYTOJIBHBIX _KOOPJAMHAT. JTOT CHOCcO0 Hauboyiee dYacTo
MPUMEHSIETCS TIPU pa3OUBKE OCEHl COOPYKEHUN OT MyHKTOB CTPOUTEITHLHOM CETKHU.
[lepenoc B Harypy Touku P 3akirouaercss B TOM, 4TO BAOJb JMHUU AB
OTKJIAJIBIBAIOT OTPE30K S;, a 3areM M3 KOHEYHOW TOouku E 3Toro orpeska
BOCCTAaHABIIMBAIOT MEPHEHAUKYISIp Sp;. OTpesku S; u S, U3MEpSioT MepHOU

pyneTkou. IleprnieHANKyYIAp BOCCTAHABIMBAKOT C

p MOMOIIIbIO TeoAO0JIMTa. BO3MOXHO MOCTpOCHHE

o MEePNEHAUKYJISIpa  JMHEWHOM  3aCE€YKOM  C
HCIIOJIb30BaHUEM CBOMCTB TeopeMsl [Tudaropa.

Puc.4
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4.3.1 Cnooco0 mpsmMoii yrioBou 3aceuku. Ilpu cmocobe mpsiMoil yrioBoit
3aCEYKU I0JI0KEHHE TOUKM P Ha MECTHOCTH ONpEAENioT MyTEM BbIHOCA B HATYpPy
IBYX YIJIOB 3; U P2, KaXAbli U3 KOTOPBIX COCTABJIEH HAIPaBJICHUEM Ha TOUKy P u
OpSIMOM, COEAMHSIOMIEH IYHKTBI TI'e0JIe3MYecKoil OCHOBBI. (Crnoco0 BBIFOJHO
OTJIMYAETCS OT JAPYTUX CIOCOOOB MpH pa3OMBKE TOYEK, 3HAYUTEIBHO YAAJICHHBIX
oT Puc.5

OMOPHBIX TyHKTOB, U OCOOEHHO TOI'/1a, KOTAa HEMOCPEACTBEHHOE U3MEPEHUE
PACCTOSIHUI 3aTPYJHEHO HJIM HEBO3MOKHO.

4.3.2 Cnoco6 nuHenHoH
3aceyku. Touka coopyxenus P

P

npu croco0e JIMHEMHOW 3aceuku
OTIpEIEISIETCS  TIEPECCUCHUEM
JyT MIPOCKTHBIX PACCTOSIHUH S; U
S,, OTJIO)KEHHBIX  OT  ITYHKTOB
reoae3n4eCKon OCHOBBI.
Cnoco6 TpUMEHSIOT TOr/a,
KOTJla paccTosiHuS S; U S, He
MPEBBIIAIOT JITUHBI MEPHOTO
npubopa. JlanHelii  cnoco6
JaeT XOpOIlIUe  Pe3yJabTaThl  TIPH
pa30MBKE TOUYEK COOPYKCHHS HAa POBHOW W OTKPBITOM MECTHOCTH M BOJH3HU
IIYHKTOB I'€0JI€3UNYECKON OCHOBBI. Puc.6

4.3.3 'maBHBIC M OCHOBHBIE OCH COOPYKCHHUH 3aKpEIUIIIOT Ha MECTHOCTH
OCEBbIMU 3HakaMu (OOBIYHO IO JIBa 3HAKa C KaXJIOM CTOpoHBI). OcCeBble 3HAKU
JIOJDKHBL OBITH JIOJITOBPEMEHHBIMH, OOECIeUUBaTh OECHPENITCTBEHHOE BEICHUE
CTPOUTEIBHBIX U MHOTOATAXKHBIX pa0OT, OBITh CTAOMIILHBIM I10 BHICOTE U B IIJIAHE.

4.4  DjaemMeHTHI pa30MBOYHBIX PadoT
4.4.1 BbIHOC B HATYPY F'OPU30HTAJIBHOIO YIJIa
[Ipy  BbIHOCE  TOPU3OHTAJIBHOTO  yrja
3aJ1aeTCsl BEPILMHA MPOEKTHOIO yIJla U OfHa U3
ero ctopoH. [lonokeHne BTOpOil CTOPOHBI yIJIa
HAa MECTHOCTH ONpENENsieTCss B pPe3yJsibTare
OTJIOKEHUSI TO JUMOYy 3a/JlaHHON BEIMYHHBI
TOPU30HTAJBHOTO  yrjla | dukcanumn
MOJIOKEHUS] BU3UPHOM ocH TpyObl. Jjis 3TOrO
TEOJIOJUT yCTaHaBIUBalOT B Touke O (puc. 7) u
OPUEHTHPYIOT MO 3aJaHHOM cTopoHe OA,
OpeIBapUTEIbHO  COBMECTUB  alufany ¢
AUMOOM Ha HYJIEBOM OTCYETE.

[Ipu 3akpernieHHOM JIUMOE MOBOPOTOM
anuaaabl OTKIAABIBAIOT MPOEKTHYIO BETUUYHHY
yriaa U (UKCUPYIOT BTOPYIO CTOPOHY B TOYKE
B;. UtoOsI
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Puc.7

UCKJIIOUNTh BIIMSHUE HHCTPYMEHTAIBHOW IIOIPEHIHOCTH, IPOECKTHYIO
BEIMYMHY yIja OTKJIAJAbIBAIOT IIPU JIPYIOM IIOJOKEHUM Kpyra M IIOJIy4aroT
ctopony OB,. IIpaBWiIbHOE IOJIOXKEHUE BTOPOM CTOPOHBI IPOEKTHOIO YIJIa
ornpenenut Ouccekrpuca OB, KOTOpyl mNOIy4aroT JAeleHueM otpeska BiB;
IIOTIOJIAM.

4411 Hampasnenue cropon OB; u OB, MoxHO ¢uUKCHpOBATH
orcueraMu B; um B, no ropusoHTasbHO pacnoiokeHHOW perike. CpeaHuil oTcuer
OTIPEIECTUT UCKOMOE HaIlpaBJIeHHE, KOTOPOE HEOOXOAUMO 3aKPEMUTh KOJBIIIIKOM.
BblHECEHHBI B HATypy IPOEKTHBIM Yroia KOHTPOJIUPYETCS ITOBTOPHBIM
U3MEPEHUEM.

4.4.2 BbIHOC B HATYPY NPOEKTHOM JJTUHBI TUHUT
4421 3agadya BBIHOCA B HATYpy [JIMH JIMHUM TPU TE€OAE3MYECKUX
pa3OMBOYHBIX pPabOTaX COCTOUT B OTJIOKEHUH TOPU3OHTAIBHOTO TPOJIOKEHUS
MPOCKTHOM JIMHWM Ha MECTHOCTH B 3a/IaHHOM HallpaBJeHUU. B OTiIOKEeHHOE Ha
MECTHOCTH TOPH30HTAJIbHOE PACCTOSHUE BBOJSAT IMOMPABKHU 3a YroJl HAKJIOHA, 3a
KOMITapUPOBAHUE MEPHOTO MPUOOpa U 3a TEMIIEPATYPY.
4422 [IpoexTHas JyiMHA TUHUU OYJET paBHA

S =S,+AS +AS +AS,
r7e So— ropu30HTAIBHOE MPOJIOKEHUE IPOEKTHOM JIMHUY;

. |4
AS = 2S sin’ e IoIpaBKa Ha HAKJIOH MECTHOCTHU

V — yIoJl HaKJIOHA,
S

AS = WO(I -N )— IIOIIPAaBKa 32 KOMIIOPHUPOBAaHHUE,

| — meficTBUTENBHAS JUIMHA MEPHOM JICHTHI,

N — HOMUHaJIbHas JUIMHA MEPHOMH JIEHTHI;

AS =S -d(t,~t,)—monpaBKa 3a TEMIIEPATYPY,

0 — JHMHEHHBIA KO3(PGUUUEHT paclIupeHus, Jig CTaJIbHBIX JIEHT
a=0,000012,

ti-lo — pasHOCTH Temmeparyp IpU KOMIIOPUPOBAHWM U BBIHOCE JIMHUHU B
HaTypy.

4.4.3 BbiHOC B HATYPY TOUYKH € 32JaHHOIH 0TMETKOI

443.1 B ycnoBusiX CTpOMTENBHOM IUIOLIAJAKM 3Ta 3aJaya BO3ZHHUKAET
IPpU BBIHOCE OTMETOK «CTPOMTEIHHOTO HYJsD», OT CTEH OMATyOKH MpH OETOHHBIX
paboTax, JHAa BBIPBITBIX TpPaHIIE M KOTJIOBAHOB M OTMETOK MOHTaXHBIX
TOPU30HTOB.

1.43.2. IIpOeKTHYH0 OTMETKY TOYKH IMEPEHOCAT OT IYHKTa BBICOTHOM
reo/Ie3NYECKON OCHOBBI. [[11 3TOro yCTaHaBIMBAIOT HUBEIUP MEXKIY PEIEpPOM U
TOYKOH, 0003HaUYEHHOW BpPEMEHHBIM 3HaKOM (puc.8). B3sB oTcuer «a» mo peike,
YCTaHOBJICHHOM Ha perepe, BBIYUCISIOT TOPU30HT HHCTPYMEHTA - [H = H +a.
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__ 3amanHas
TOYKa

Hy - npoexrnas
OTMeTKa

YpoBeHHas MOBEPXHOCTh

Puc.8

1.4.3.3. Ilo dopmyne 6=7% —H, BBIYMCIAIOT OTCYET, KOTOPBIA JOJDKEH

OBITH Ha peliKe, YCTaHOBJICHHON Ha MPOCKTHOM BBICOTE. Y CTAHABIMBAIOT PEHKY HA
KoJ (A) U, MOCTENIEHHO BOMBasi TOMOPOM KOJI, TOOMBAIOTCS TOTO, YTOOBI OTCYET IO
pelike cTaj paBHBIM MPEABBIUUCICHHOMY «BY». [IpOEKTHYIO BBHICOTY MOKHO TaKKe
OTMETHUTH YepTON Ha KoJjblliKe. Eciau 3a0uMBaeMblii KO HAaXOAUTCS B BBIEMKE, TO
Ha HEM BBIIIKMCHIBAIOT BENIMYMHY cpe3ku (B-B'). [Ipm HeOosbmux cpeskax (B-B')
nepe 3a0MBKOM KOJIa BHIPBIBAIOT SIMY.

4,44 Tlepenaya OTMETKH HA THO KOTJIOBAHA WM TPAHILIEH U HA
BEPXHHUE ITAKM 3AaAHUN
1.4.4.1. Ilpu nepegadye OTMETOK B TIIyOOKHE KOTJIOBAHBI (TPAHIIEH) WIN HA
BEPXHHE OTaXHU 3JaHUN TMOJB3YIOTCS MOABECHBIMH pyJieTkamu (puc. 9, 10).
HabGmrogenust Beayt Ha aByx craHimusx. OTcdeTsl OepyT Mo pyJieTKe U pelke B
Toukax A u B.

Hpnl

Hpn2

YPOﬂCllllaﬂ MOBCPXHOCTH

Hpnl

Yposennas nosepxuocts

Puc.9 Puc.10

Torna mys mepBoro ciydas (mepegada OTMETOK B TUIYOOKHE KOTJIOBAHBI):
HPHZ = HPHl +a—(b—b')—C ’
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a JUId BTOpOro ciiydas (rmepegadya OTMETOK Ha BEPXHHME 3TaXW 3JaHUM):
Hpp =Hpp +a+(b-b)—c

1.4.4.2. B nporecce U3MEpeHUH K pyJeTKe MOABEIIMBAIOT rupio BecoM 10 kr
Y OITYCKAIOT B BEJIPO C BOJOM, TEpeMENIaHHON C OITUJIKAMHU.

1.4.4.3. HaOmroneHus >keaTeabHO BECTH IPH ABYX MOJIOKEHHUSIX TOPU30HTA
WHCTPYMEHTA, COOJII0/1asi paBEHCTBO PACCTOSHUM OT MHCTPYMEHTOB 1O PEHKH H
PYJIETKH.

4.4.5 BbIHOC B HATYPY JIMHHMH 3aJAHHOI0 YKJIOHA

1.4.5.1. 3agaua pemaercsi ¢ MOMOIIBIO HUBENHWpa. B mepByro oudepenb B
HATYpy BBIHOCST OTMETKM Ha4yaJbHOW M KOHEYHOM Touek JuHuM AB (cMm. pasnen
1.4.3)).

1.4.5.2. HuBenup ycTaHaBIMBAIOT HaJl HadallbHOM Toukod A (puc.ll) u
U3MEpSIOT BBICOTY HWHCTpymMeHTa 1. B Touke B ycraHaBimBaioT peiiky, a
3pUTENIbHYI0 TPYOy HUBEJIMpA HAKIOHSIOT IO TeX MOp, IOKa Ha peiike He OyAer
OTCYETa, PABHOTO BBICOTE MHCTpyMeHTa I. [Ipum 3TOM BU3MpHAs OCh HHBEIUpA
HAKJIOHSIETCS W CTAHOBUTCA TMAapajuiebHOM JIMHMM 33JaHHOrO YKJIOHAa. B
npoMmexkyTouHbix Toukax C,J[,E xonbs 3a0uMBarOT Tak, 4YTOObI OTCUET MO pEUKe
PaBHSJICSA BBICOTE MHCTPYMEHTA.

Puc.11

5 I'eope3nyeckue padoThl NPH BEPTHUKAJIBLHOM IJIAHUPOBKE
5.1 IlpoekTHpoBaHUE rOPU3OHTAIbHON MJIOIIATKH
19.3.1/Ins1 mpOEKTUPOBaHUS TOPUZOHTAIHHOW TUIOMIAIKA HCIIOIb3yETCs
mwiad Tonorpaduueckoir c¢chéMkum B MacmTabe 1:500, cocTaBieHHBIH 110
pe3ynbTaTaM HUBETUpPOBaHMS TO0 KBagpaTam. CeueHue penbeda TOPU3OHTAIIMHU
yepes 0,25 M.
19.3.2Cpennsis oTMeTKa H, y4acTka, COOTBETCTBYIOIIAs YACTHOMY OajlaHCY

3eMJISIHBIX paboT, BBIUUCISETCS 110 opMyIIe:
y D H +2> H,+3> H,+4> H,
o 4n ’
rae Y H;, > H,, > H, > H,-CyMMBl OTMETOK BEpIIMH, MPHHAIIECKAIIHX

OIHOMY, IBYM, TPEM, YETBIPEM KBaJpaTam;
N- 4UCJI0 KBAAPATOB CETKHU.
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19.3.3Paboune OTMETKH MOTy4atoT KaK pa3HOCTH (PaKTUYECKHX OTMETOK H,
1 OTMETKH H,.
19.3.4Ha nnane npoBOJSAT TOPU30OHTAJb C MPOCKTHON OTMETKON H,. JlanHas

TOPU30HTAJIb Pa3rpaHUUMBACT 3eMJIsIHbIE PAOOTHI MO BbleMKe M Hachlu. OO0BEM
3eMJISIHBIX pa0OT (OTHEJNBHO MO BBIEMKE M HACBINM) IOACUUTBHIBAIOT METOJOM
TOPU30HTAJIBHBIX MapaJUIeNIbHbIX CEYEHUH, TPEACTABICHHBIX HA IJIAHE CEYCHHUSIMU
TOPU30HTAJIEH. [Tnomane KaKJI0TO CeYeHUs S, OTPaHUYMBAETCS

COOTBETCTBYIOIICH TOPHU30HTAJIBI0O M PaMKOW, €CIM TOPH30HTAIb IepeceKacT
paMKy. ITnomanu cedeHuid onpeaesIsroTCs IMPH MTOMOIIH MOJISIPHOTO IIaHUMETpa.

19.3.500bEM Tena, 3aKIIOUEHHOTO MEXKIY JABYMsI COCEIHUMH CCUCHUSMH,
HaXOJIAT 0 popMyIIe:

V- — Si +Si+1 'h,

rne h-BeicoTa cedenus penbeda ropu3oHTAIIMHE.
OO61mmii 00bEM BBIEMKH (HACBININ) PaBHAETCA CyMMeE V,

V=>V,
5.2 Pa30uBKa ropu30HTAJbLHOMN IJIOMIAAKN U BHIHOC B HATYPY JIMHUU
HYJIEBbIX padoT

5.2.1 HuBenup ycTaHaBIWBAIOT TaK, YTOOBI MOKHO OBLIO B3STh OTCUYETHI 11O
pelike Ha BCeX BepIIMHAX KBaApaToB. EciaM 3TO HEBO3MOXKHO, TO pPa3OUBKY
BBITIOJIHAIOT C JIBYX M 00Jiee CTaHIIMM.

5.2.2 Bprumcnsior ropu3oHT wuHCTpyMmMeHTa I'M m otcuér b, koropsrii
JOJDKEH OBITh Ha peilke MPU MPOSKTHPOBAHUU TOPU3OHTAIBHOM TUIOMIAJKK Ha
OTMETKE H

I'M=H+a, b=I'U-H,,,
rae H- otmeTka penepa;
a - OTCYET IO PEUKE, YCTAHOBJICHHOM HA pemnepe.

5.2.3 Habmromass  moodep&€aHo  KaXayro
BEPIIIMHY KBaJpaTa, YCTAaHABIMBAIOT B HUX KOJIbS

Ha TaKyl0 BBICOTY, YTOOBI OTCUET MO peiike Obu1 b g
(WM NOJMUCHIBAIOT HA KOJIbSIX pab0Yre OTMETKH ) p -

5.2.4 Tlocne BBIHOCA B HaTypy Q
TOPU3OHTAJIBHOM  TUIOIIAQJKA HA  MECTHOCTHU 4 1 . |
pa3OUBaIOT JIMHUIO HyJleBbIX padoT. Touku quaun [~ |3 -0 :

HYyJIeBBIX paboT 1,2,3... HAXOAAT HA MECTHOCTH,
NepeCTaBiIssl PEeMKy MO CKIOHY IO TeX IMOp, MOKa
orcuér He OyzaeT paBeH b. JIMHUIO HyJIEBBIX pabOT
3aKpEIUISIOT HA MECTHOCTH KOJIBIIIKaMU 4epe3 5-6
M. puc. 12

5.2.5 Ecnau npoeKTUpOBaHWE TOPU3OHTAIBLHOMN MIOMIAJKH BBIMOJIHSIOCH 110
MaTepuaniaM HUBEIUPOBAHUS IUIOMIA/IEH MO KBaJpaTraM, TO  MPOEKTHYIO JIMHUIO
HYJIEBBIX pabOT, HAHECEHHYIO Ha IJIaH, MPUBSA3BIBAIOT K BEpUIMHAM KBAJpaTOB U
10 pe3yJbTaTaM 3TOU MPUBA3KUA BHIHOCAT HA MECTHOCTb.
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5.3 IlpoexkTHpoBaHUE HAKJIOHHOM IUIOIIAAKH

5.3.1 IlpoexkTupoBaHWE  HAKIOHHOW  ITUIOMIAJKA  BBIMOJHSIETCS  TIO
pesynbTaTaM IUIOMAAHOTO HHUBENUpoBaHus. Ha mucre dwepTé&xHON Oymaru
CTPOMTCS CeTKa KBaIPATOB U BHIMMCHIBAIOTCS OTMETKH BepIuH (puc.13).

5.3.2 IlpoeKkTHBIC OTMETKH BBIYHUCIISIOT 110 (hopMyIie:

H,, =Hg+id,

rne H, - MpoeKTHas OTMETKA OTIOPHOU JMHUY;

| - IpOEKTHBIN YKIIOH B HAIIPABIICHUH, IEPIICHAUKYIISIPHOM OIIOPHOH JINHUY;

d - paccTrosiHHE 0 HAYAIBHOW OTMETKH.

Pabounre OTMETKM NONYYar0T KaK Pa3’HOCTH (PAKTHYECKMX OTMETOK H; u

IPOCKTHBIX H,:
i
hij = Hij - Ho
3HaK «MUHYC» Yy paboyell OTMETKHM YKa3bIBa€T Ha TO, YTO 3/1€Ch JIOJKHA
OBITh HACBIIb, & CIUIIOC» - BHIEMKA.

5.3.3 Ha  cropoHax  KBaapartoB, \ 2620 e o
UMEIOIINX pabouyne OTMETKH C Ppa3HbIMU +0.:40 +0,07 +0.23
3HaKaMM, ONPEICNSIOT IOJO0KEHUE TOYEK /

HYJIEBBIX paboT o U3BECTHOMY ®
COOTHOUICHHIO: 25,20 / fasao 25,20
a 25,43 @ 25,10 25,00
X — d —_— 2 +0,23 +0,10 -+0,28
a+b / S

rae  X-pacCTOSTHUE OT  BEpLIMHBI / © L
KBaJpara J0 TOUYKHU HYJEBBIX padoT; (@)

d - ZLTHEE CTOpOHS KBAXPAT: i 2550 2500

a m b - paboune oTMETKH.  A*0H 5 +0.36 B+060
Puc.13

5.3.4 OOBEM 3eMIsHBIX paldOT OTHETBLHOTO KBaJpaTa WJIM €ro 4YacTh
BBIUUCTISIETCS 110 hopMyIie: V,=S;-h,

rae S, - IIoL@AAb MOJHOTO KBajapaTa Win ero yactu (puc. 13)

&

S S U SAUNG )T
4

h +h,+h .
cp= : 32 £ (3)’

h +h, +h,+h, +h .
e O
h. - pabouast oTMETKaA.

h

5.4 Pa30uBKa HAKJOHHOM IJIOIIAJKM U BBIHOC B HATYPY JUHUHI
HYJIEBBIX padoT
5.4.1 Tlpu mepeHEeCeHUM HAa MECTHOCTh HAKJIOHHOW TUIOMIAIKU HHUBEIUD
HEOOXOJMMO YCTAaHOBUTH TaK, 4YTOOBl €ro BepTUKaJIbHAs OCh CTaja
MePIEeHIUKYJIIPHA POEKTUPYEMOM TJIOCKOCTH.
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5.4.2 Tlo meronuke, onucaHHOU B pazaene 2.4.3, B TpEX TOUKaX IUIOIMIAIKU
A ,B,, b,(puc.23) Ha NIPOEKTHYIO BBICOTY 3a0MBarOT Koubs. [locie 3Toro HuUBenup

yCTaHAaBIMBAIOT B TOYKE 5K, TakK, 4YTOObl JBa TMOABEMHBIX BHUHTA ObLIM
napajulesibHbl JIWHUM 1-1, a TpeTtud - B HampaBieHUHW TOYKH bK,. lIpuBomsar

HUBEIUp B pabouee MOJIOKEHUE M OTCUUTHIBAIOT MO PEMKaM, YCTaHOBJIECHHBIM B
Toukax A W B,. OTcu€rbl JOJDKHBI OBITh OJIMHAKOBBIMU (HAMpUMED,

a, =bh, =1247). 3aTeM 3pUTENBHYIO TPYOy HANpPaBISAIOT HA PEHKY, YCTAHOBJICHHYIO
B TOYKE K, W, Bpallas TPETUN NOABEMHBIN BUHT, HABOAAT BU3UPHYIO OCh HA TOT

e OoTcU€Tr (paBHBIM B Hamem npumepe 1247). B atom ciyyae BepTUKaJIbHAs OCh
OyJeT NepreHIuKyJsIpHa INIOCKOCTU TPOEKTUPYEMOM TUIOLIA/IKH.

5.4.3 Habmonass moouepénHO KaXIyl0 BEpIIMHY KBaJpaTa WU CHHMAs
OTCUETHI, ONMPEAEISAIOT paboune OTMETKU h=(a, —a,) WM YCTAaHABIMBAIOT B HUX

KOJIbSl Ha TaKH€ BBICOTHI, YTOOBI OTCYET BCE BpeMs ObUI PaBEH MCXOJAHOMY
OTCUETY.

5.4.4 Tlo dopmynam (pazmen 3.3.3) BBIUHUCISAIOT PACCTOSHUE OT TOYEK
HYJIEBBIX PabOT 710 BEPIIMH KBAIPATOB M IO pe3yIbTaTaM dTUX TMPHUBA30K BEIHOCST
JMHUIO HYJIEBBIX Pa0OT HA MECTHOCTb.

6 HcnosHUTEIbHBbIE CHEMKH
6.1 MHMcnoiHUTeNbHbIE CHEMKH COOPYKEHMIt

6.1.1 UcmonHuTEeNbHBIE CHEMKHA TIPOBOASAT C IIEIBIO BBISIBICHUS BCEX
OTCTYIUICHHH OT MPOEKTa COOPYKCHUS, MTOMYIIEHHBIX TP €ro CTPOUTEIhCTBE, a
TaK)Ke I ompeneiacHus (HaKTHYECKOTO TIOJOKECHHS JJIEMEHTOB COOPYKCHHUS.
CpEMKY MpPOU3BOIAT MO MEpPE BBIMOJIHEHUS CTPOUTEIHHO-MOHTAXHBIX pPadoT,
4TOOBI CBOEBPEMEHHO BBISIBUTH OTCTYIUICHHsI OT mpoekta. [locne 3aBepiieHus
CTPOUTEIHCTBA UCIIOTHUTENIbHBIE T€HEPAJIbHBIE TIJIaHBl COCTABIISIOT B MaciiTadax
1:500-1:1000 my1st TOpOAOB, MPOMBINIICHHBIX ILIOMIAA0K U TPAcc TPYOOIIPOBOJIOB.

6.1.2 CbéMKy MNpPOU3BOIAT CHOCOOAMHU TMOJSPHBIX M MPSIMOYTOJIBHBIX
KOOPJMHAT, NMPSAMOM YIJIOBOM M JMHEHMHOW 3ace€dKaMmu, MPOMEPaAMH II0 CTBOPY,
ooMmepamMu u T.. OTMETKH TMOJY4YalOT TEOMETPUYECCKUM HHUBEIUPOBAHHUEM OT
OJIMKalUIINX PEnepoB.

6.1.3 Ilpu mnpou3BOACTBE HCIOJHUTENBHBIX CHEMOK 0CO00€ BHHMAHHE
YACISAIOT TOJA3EMHBIM KOMMYHHUKAIUsAM. CBEMKY IMOJ3EMHBIX KOMMYHHKAIIAN
MPOU3BOIAT B OTKPBITHIX TpPAHIIESX M KOTJIOBaHAX A0 3achIlKu TpyHTOM. [lpwm
ChEMKE HEOOXOAMMO ONIPEICIISATh MOJIOKEHHUE CIICTYIONTUX 0OBEKTOB U BEIMYHH:

> TpacChl MAarvCTPaJbHBIX KaHAJIOB, KOJIJICKTOPOB, BOJOIPOBOJIOB,
ra30mpOBOJIOB, TETLIONPOBOIOB;

> pacrpeaeauTeIbHbIE CETH;

> MIPUCOCIMHEHUS U BBOJIBI;

> YTJIBI TIOBOPOTA TPACCHI;

> KaMepbl, KOJOIBI M KOBEPHI C YKa3aHWEM OTMETOK JHA KOJIOJIIEB U
Kamep, 000KOB JTFOKOB M 3€MJIH Y HUX;

> OTMETKHU HU3a U Bepxa TpyO;

> TOYKH TIepesioMa Npodusis Tpacchl.
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Kpome ykazaHHBIX [aHHBIX, OTPAKAIOMIMX IUIAHOBO-BBICOTHOE MOJIOKEHUE
MIOCTPOCHHBIX KOMMYHHMKAIIUH, ONpENeNIioT auaMerp TpyO, HX Marepual,
JIaBJICHWEe W T.Ml., a TaKXKe IUIAHOBO-BBICOTHOE TMOJIOKEHUE TEPECEKAEMBIX
KOMMYHUKAIUH.

6.2 IloBepka BepTHKAJIBHOCTH Psifia KOJOHH

6.2.1 TloBepka
BEPTUKAIILHOCTH psifia KOJOHH
OCYIIECTBISICTCS, MPU TMOMOIIU
TEOJOJIUTA. Teononut
YCTaHaBIMBAETCS OT OCH psija
KoJloHH Ha paccrosHuu 0,3-0,5
M 1 K OOKOBOW TpaHU Bepxa H
HU3a KaXK0M KOJIOHHBI
MPUKJIAABIBAIOT KOPOTKYIO
peuiky. Ilo pa3zHOCTH OTCUETOB
Mo peilke MOoJydaroT BEIUYUHY
OTKJIOHEHHUS OT  BEPTUKAIH
(puc.14).

Puc.14.

6.2.2 Jlns ompenencHus (PPOHTANBHBIX OTKIOHEHWW BBEPXY M BHH3Y
Ka)XI0W KOJIOHHBI CTaBST OCeBbIe MTPUXU. C MOMOIIBI0 TEOJOTUTA MPOCKTUPYIOT
BEPXHHUH INTPUX HAa OCHOBAaHUE KOJIOHHBI M OTMEYAIOT INTPUXaMH TIPH JBYX
nonoxkenusix BeptukanbHoro kpyra (KJI u KII). JIunelikoit uamepsrot orpesku 0-
KIT u 0-KJI. 3anuce BenyT B crieniaibHOM XypHase (Tadmiuia 1).

Tabmuma 1.
®poHTanbHEIe oTKIOHeHHs ( A o ) Bokosbie oTknonenus (A )
A
= Otcuétrl OT1Ccu€ThI
15
g E % g E 8 1\2
2| g |5 = |3 - | 5| E g |2 |@
202 | T Ay 2 2 | | ki Ag
o° o E o el
23 24 23,5 -1 -0,3 | 0,09 | 23,5 | B.221 222 | 2215 | -1 +0,3 | 0,09 -1,0
H.225 226 | 2255 | -1 +0,3 | 0,09
-11 -10 | -10,5 -1 -0,3 | 0,09 | -10,5 | B.250 252 | 251,0 | -2 -0,7 0,49 +12,5
H.238 239 | 2385 | -1 +0,3 | 0,09
6 6 6,0 0 -0,7 10,49 | 6,0 B.255 257 | 256,0 | -2 -0,7 0,49 +8,5
n.247 48 2475 | 1 +0,3 | 0,09
d -2 +0, | 0,67 d=|-8 -0,2 1,70
> ; >
-0,7 1,3
d, d,,
[d ,]2 m ~ +£0,41um
m=_.———— ~+0,42um
2(n-1)
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6.2.3 Jlns ycTpaHeHUsT HMHCTPYMEHTAJbHBIX MOTPEIIHOCTEH TEOA0IUTA
MIOBEPKY BEPTUKAIBHOCTH psAa KOJOHH BBINOJHSIOT MPU ABYX MOJOXKCHHUAX
BEPTUKAJIBLHOTO KPYyTa.

6.3 Omnpenenenne BbICOTHI HEMPUCTYITHOTO COOPY KEHUSI

6.3.1 Ha paccrosHuu He . e
Menee 1-2 H oObekra pazOuBaroT
O0azuc ToW ke JauHBI (puc. 15).
WN3mepennst 0a3uca  BBITOJHSIOT
CTaJbHOM JICHTOM HE MEHEE NBYyX
pa3 C OTHOCUTEIHHON ONIMOKON HE
oonee 1:2000. T'opu3oHTanIbHBIE
YTJIBI B | B, HIMEPAIOT
TE0L0JIUTOM OIHAM  IIOJHBIM
npuéMOM C MEPECTaHOBKOM JIMMOa
Mexay nonynpuémamu Ha  90°.
Puc.15

6.3.2 BepTukanbHble YIIBI U3MEPSAIOT TPU JABYX TMOJOKCHHSIX Kpyra.
KoHTposieM MpaBMIIBHOCTH H3MEPEHUH CITY>KUT TTOCTOSTHCTBO MecTta Hy: s (MO).

6.3.3 T'opusoHTanbHbIE paccTosHUA d, U d, BRIYUCISIIOT 1O opMyJiam:

d, = _B-sinﬁl d, = _B~sinﬁ2

sin(3, + ;) sin(3, + 58,)

6.3.4 Bricoty coopyxenus H onpenenstor mo Gpopmynam:

H, =d, '(th1/ —tgv,)

H, =d, '(tgvé —tgv,)

Ecnum pacxoxzaeHue He NpeBpIIAeT 3-5 CM, TO BBIYUCISAIOT CPEIHIOKD
H,+H,

2
6.4 HaoOuawaeHusi 32 KPeHOM COOPYKeHU I

6.4.1 N3-3a HepaBHOMEPHOW OCAJIKM COOPYKEHHE MOXKET MOJYyYUTh KPEH
(OTKJIOHEHHE OT BEPTUKAJIBHOTO MOJIOKEHHUA). Pa3nuyaroT yrioByro U JUHEHHYIO
BEJIMYMHBI KpEeHA. YTJOBass BEIUYMHA KPEHA XapaKTepU3YyeTCs YIJIOM ¢ MEXIY
BEPTUKAJIbHBIM HampaBieHneM MM, U ero (hakTH4YeCKUM TOJIOKeHHeM MM, .

BBICOTY COOpYKEHUA H =

JluneiiHoW BeqWuWMHOW KpeHa | cuMrTaeTcs mpoekuus JMHUK MM, Ha
TOPHU30HTAIBHYIO IJIOCKOCTh. OOBIYHO OmpeaessaioT |- JIuHeHHy0 BeaUYHuHY
KpEHa.

6.4.2 Cnocob omnpejeneHust KpeHa U3MEpEHUEM TOPU30HTAIbHBIX yrioB. Ha
pPacCTOSIHUM, PaBHOM MPHMEPHO TMOJYTOPHON BBICOTE COOPYKEHHs, Ha JIBYX
B3aMMHO TEPIECHANKYISPHBIX HAIMIPABJICHUAX 3aKPEIUISIOT /IBa TIOCTOSHHBIX 3HAKa
A u B (puc.16).
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Puc.16.
Ha oOGpasytomeit TpyObl B BEpXHEM U HIDKHEM CEYEHUH BBIOMPAIOT TOYKHU
1,2,3 1 4, Ha KOTOpbIE U U3MEPSIOT YIJIbl OT UCXOAHOTO HarpasiieHus AB u BA.

o ta, B+,

Haxomar «,, = B, == KOTOPBIE SIBIIAKOTCS HAIPaBJICHUSAMHU Ha

IIEHTP OCHOBaHMs M ¥ LIEHTp Bepxa TpyOsl M, .
6.4.3 3Has paccTosHMEe S, OT CTaHIMHM A [0 LEHTPa OCHOBaHMS M, KpeH
_ S,(a, = B,)"

"

TpYOBI BBIYUCIISIOT 110 hopMmyiie: |,

Takum xe oOpa3oM HaxonaT BenuuuHy KkpeHa |,. Ilo mpaBumity
napajuiejiorpaMMa  Mojily4aroT rpaduyeckd BEIHMYMHY MOJHOTO KpeHa |,
HanpasiieHue nonHoro kpeHa (IMpEKUUOHHBIN Yrol OTpe3Ka) ONPEAEIIIOT TaKKe
rpaduyecku.

6.4.4 V3MepeHus KpeHOB 3[aHUA U COOPYKEHUH MOTYT MPOU3BOAUTHCS
MEXaHUYECKMMHU CIIOCOOaMHM C MOMOIIbIO OTBECOB M KPEHOB.

7 Onpenesienne 00bEMa 3eMJISHBIX padoT
Onpenenenue o0bEMaA 3eMISIHBIX paboOT mo Tpanimiee (puc. 7.1) wim mo
KOTJIOBaHY (pHcC. 7.2) MPOM3BOAUTCS IO TomorpaduuecKoMy IUIaHY MECTHOCTH
METOJIOM TOPU3OHTAJIBHBIX W BEPTUKAIBHBIX MapajuieNbHbIX ceueHuid. [lmomamu
CEUCHHI OMPENIETSIOTCS MEXaHUYECKUM CIIOCOOOM TIPH MOMOIIN TUTAHUMETPA WU

rpadpuyecku - TyTEM pa3OMBKU CEUEHHUS Ha NPOCTEHIINE TeOMEeTpUUYECKHUe
burypsi.
O0béM  Tema, 3aKIIOYEHHOTO  MEXIYy  JBYMS  COCEAHUMHU
napajuIeTbHBIMUA CEYCHUSIMH S, U, IOACUUTHIBAETCA MO PopMyJIe:
S, +S,
V= d,,
2

rjae d, ,-pacCTOSIHHE MEXKIy CECUCHUAMH S, U
OO6uuit 00bEM 3eMIISIHBIX paboT

v=>Y,

7.1 Conep:xanue 3a1aHus
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[Ipy 3agaHHOM TOJOXXEHUM Ha TOHNOrpapUUECKOM IUIAHE OCH
TOPU30HTAJIBHOM TpaHIIEH MOCTPOUTh KOHTYp OpOBOK TpaHIIEW Ha IUIAHE H
ONPENEIUTh OO0BEM 3eMIIIHBIX PA0OT METOJIOM BEPTUKAIBHBIX MapalijiesIbHbIX
ceueHuid. Jia pacu€ra B34Th y4yacTOK TpaHumeu mmuHou 100 m mexny 71K, u
IIK, (puc. 7.1), macmtad 1:1000.

[Ipu pemieHnu 3a1a4M UCHOJIB30BATh CIEAYIOIINE HCXOAHBIE JaHHbIE:

a) OTMETKY JIHA TpaHIIeH (MHAUBUIYAILHOE 3a/IaHNUE);

b)  mmpuny Tpanmen 20 Mm;

C) YTJIbI OTKOCA O0pTOB TpaHieu 60°;

d)  paccrosaue mexay ceuenusmu 20 M.

BrlinonHenue 3agaHust IpOBOJST B CIIEAYIONIEM MOPSIJIKE:

1. Ha tonorpaduueckoM 1ulaHe TMEPHEHIUKYJISIPHO OCH TpaHIIeH
poBOJAT Yepe3 20 M HampaBieHHs 1iecTu napamiensubix cedenuit I-1,11-11...V1-
VI.

2. Hanocsat Ha Tonorpaduyeckuii mjiaH KOHTYp JHAa TPAHILEU COTJIacHO
3aJJaHHOU €€ IUPUHE.

3. Ha nucre mimotHoil Oymarm cTtposT B Macmrtabe mana 1:1000
napasuienbabie ceuenus |-1,11-11...VI-VI.
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Mumuman (i

Puc. 7.1
[Tops ok MOCTPOEHUSI CEYEHHUI PEKOMEHYETCS CJICAYIOLINN:

a) [0 HAMPABJICHUIO KAXKJOTO0 CEYEHHUS OOBIYHBIM IMOPSIKOM CTPOUTCS
npoduas Tomorpaduueckol mMOBEpXHOCTH 3emud. [Ipu 3TOM 3a  yCIOBHBIN

TOPU30HT MpOo(duis B KaXIOM cily4yae NMPUHUMAIOT OTMETKY H, [HA TpaHIIeu
(puc.2). Macmitab TOpru30HTAIBHBIA M BEPTUKAIBHBIA JTOJKEH OBITH OJMHAKOBBIM.

ﬁn- EOPILAOHT:
oTMeTHa gha-

Tpatied H,.
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Puc. 7.2.
b) Ha JIMHUIO YCJIOBHOTO TOPHU30HTA IO Ka)KJIOMY CCUCHHUIO MEPEHOCAT C

r_n

TONorpaguIecKoro IjaaHa TOUYKH JIHA TPaHIIEHu a'a’,s's"..e'e” W U3 3THUX TOUEK MO/
yriioM 60° mpoBOAST JMHUM OTKOCOB TpaHileH. IlepecedyeHuss 3THX JUHUNA C
JUHUEH TPOQUIIL MOBEPXHOCTH 00pa3zyloT TOuku A’,A”,B’,B’...OpOBOK TpaHIIEH,
KOTOpPBIE 3aT€M MEPEHOCT Ha TONOrpaduIecKuil miaH;

C) B WTOre, KaXJ0€ cedeHne OyAeT OTrpaHHUYeHO JHMHUSAMU OTKOCOB
OopToB TpaHmiew, €€ MJAHOM U JIMHUEH Tomorpapuueckod MOBEPXHOCTH,
3aKTI0YEHHOM MEXKTy TOUKaMU OPOBOK TpPaHIIIEH;

4) Ha TOMOTrpaUUIEeCKOM IJIaHE MTPOBOJIAT JTUHUIO OPOBOK TPAHIIEH;

5) A3MEPSIOT IUIAHUMETPOM IUIOMI[AAb Ka)XKJIOTO0 CEYEHUS U BBIYUCIIAIOT
00BbEM 3eMIITHBIX PaboT;

6) pe3ynbTaThl OmNpeneseHns OOBEMOB 3€MIIIHBIX pabOT CBOJAT B
TaOJIMIYy UHIUBUYAIBHOTO 3a/1aHHUSL.

Ta0Omumna 1
No [Tmoma Cp. Pacc O06Be
CeYeHUd Tk CECYeHUA IITOIIA Tk TOIHUI M_M3
-1 498 505 20
10100
[-11 512 530 20
10600
H-111 548 555 20
11100
V-1V 562
568 20
V-V 574 11360
VI-VI 586 580 20 11800
_obmm 54760
1 00bEM

[Ipu 3amaHHOM MOJIOXKEHUU JHA KOTJIOBaHA Ha TOMOrpaduyecKkoM IIaHe
macmraba 1:1000, u3BecTHOM OTMETKE H, M yriax oTkoca OOpTOB, paBHbIX 45°

MOCTPOUTH Ha TUIaHE KOHTYP OpOBKHM KOTJIOBaHA U OMpPEACTUTh 00bEM padoT mpu
CTPOUTEIBCTBE METOAOM TOPU30OHTAIBHBIX MapajuieIbHBIX CEYEHHM, TPOBOIUMBIX

yepes S5 M.

[TopsiIOK BBIMOJIHEHUS 3aIaHUSI PEKOMEH/IYETCS CIICAY IO

1. BBIUMCISIOT BEIUYMHY 3aJI0)KEHUS «a» COOTBETCTBEHHO 3aJIaHHOMY
UHTEpBay cedeHust h=35 mu:

a=nh-ctg45°.

2. [TapayiebHO  JMHUSM  KOHTYpa JIHA  KOTJIOBaHAa  MPOBOJST

TrOpHU30HTAJIN HCKOMBIX CEYCHMU C OTMETKaMU
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H, = H, + 5
H, =H, +10x;
H, =H, +15u;

PaccrosiHuag MexIy NpPOBOAUMBIMM TOPU3OHTAISIMM B IUIAHE PaBHBI
BBIYUCIIEHHOMY 3aJI0KEHUIO «a» (puc. 7.3)
3. Toukn mnepecedeHuss TOPU3OHTANIEM IPOBEIEHHBIX CEYEHUM C

OJHOMMEHHBIMH TOPU3OHTASIMH  TOMOTPApUUECKON MOBEPXHOCTU  SBISAIOTCA

TOYKaMU OpOBKM KOTJIOBaHA, 3TH TOYKH COCIUHSAIOTCS Ha IUTaHE, o0pa3ys

rpaHully KOTJIOBAHA IO NMOBEPXHOCTH. TOUYKY NMOBEPXHOCTH B YIilax KOTJIOBaHA
HaxXoAsAT Ha peOpe KOTJIOBaHA METOJOM HWHTEPIOIMPOBAHMS TakK, YTOOBI €&

OTMCTKA I10 TOPHU30HTAJIbHOMY CCUCHHUIO U OTMCTKA II0 IIOBCPXHOCTH 3CMJIN OBLIH
OJAMHAKOBBIMMH.

131000

ouuLMUAANL

Puc. 7.3.
4. [T1omans TMEpBOro HMCKOMOIO CEUEHHs MpEJCTaBiICHA JHOM

KOTJIOBaHA, MOCJIEAYIOIINE OTPAHUYEHBI TOPU30OHTAISIMHA ITPOBEIEHHBIX CEUYCHUM, a

IJIOMIA BEPXHUX CEUYEHUN O00pa3yloT 3aMKHYThle (QHUTYphl, OrpaHUYEHHBIC

TOPU30HTAISAMUA MPOBEACHHBIX CEYEHU M OJHOMMEHHBIMH T'OPU30HTAISIMHU
Tonorpau4eckoil MOBEPXHOCTH.

5. [Tnomaau cedeHuit onpenenstoTcs rpaduyeckuM CrocoOoM WM TIPU
MTOMOIIH TUTAHUMETPA, U BEIYUCIISIETCS 00hEM 3eMIISTHBIX PadOT
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6. PesynbTaThl BBIUUCHCHHS O0BEMA 3EeMISHBIX PAOOT CBOIATCS B
TaONHIy, B KOTOPOM YyKa3aHbl BBICOTA CJIOS, IUIOIIAJb, CPSAHSSA ILIOIIANb MU
00BEMBI MEXKTy TTApaJUICIIBHBIMUA CCUYCHUSMU.

7.2 O0paTHas reogesnyeckas 3ajaya
[Ipy BBIMIOJIHEHUH PA3HOTO POJa MHXEHEPHO-TEXHHUYECKUX pPadoT
NPUXOAUTCS peniaTh OOpaTHYIO Ieo/Ie3NYEeCKyr0 3ajady, KOorjaa mo KoopAuHaTam
JIByX TOYEK TpeOyeTcsi Ompe/eiuTh rOPU30HTATBHOE PACCTOSHUE MEXAY HUMHU U
JUPEKIMOHHBIN yroJl HalpaBJIeHHs JTMHUU (Tabauua 2)
U3 puc. 7.4 cnenytot GopMyIel 0OpaTHON T€0e3MISCKON 3a1auu:
Y ~Ya.

tgaAB =
Xg = Xp

d. = Ys ~Ya _ Xg = Xa
AB T - ’
SiNa,;  COS g
TAE X, Xg,Ya, Yg "KOOPJIMHATHI TOUEK A U B;
d ,z - TOPU30HTAIBHOE PACCTOSAHUE MEXKIY TOUKaMu A u B;

Q p5 ~TUPEKIMOHHBIN IO HAlIPaBJICHUS.

X
A
)
Tabmuma 2
o r cosa d
- AX Ay 9a, = & e ' d,
TOYKHU AX o sina g d,
29°02'00" 0,87434 | 100,00 m
B 287,434 51,468 0,55507 100,00
A '200,000 '100,000 330°58'00" 0,48532 100’00 M
+87,434 | -48,532 IV-C3

7.3 IloaroroBka pa3oMBOYHOIO YepTexKa
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Puc. 7.5.
TpeOyeTrcss mepeHecTh B HATypy TOuKy A (yroa 3aaHusi), KOOPIMHATHI
KOTOpOM B3ATHI C IJIaHa rpaduuecku Jnbo 3aaaHbl npoekToMm. Hampasnenue ocu
A (a,) Takxke mnpeaycmaTpuBaercs npoekToM. Ilonoxenue toukum A (puc. 7.5)

OTHOCHUTCJIbHO OIIOPHBIX ITYHKTOB OIIPCACISCTCA I'OPHU30HTAJIbHBIMHA YIJIdaMU ﬂi nu
IrOPHU30HTAJIbHBIMHA PACCTOAHUAMUN di , 4 HaIIpaBJICHHUC OCH - YIJIOM ﬂA , BCJIMYMHBI

KOTOPBIX HEOOXOJUMO BBIYUCIUTH. PeIMB 00OpaTHYI0 Ie0Je3MYecKyro 3a4ady Mo
KOOpAMHATaM TOYEK 2 U A, HAWAEM JUPEKIMOHHBIA yTON ¢, , ¥ TOPU3OHTAIBHOE

paccrosiuue d,. Yroa [, MOJy4MM KakK pa3sHOCTh JHUPEKIMOHHBIX YTJIOB
COCTaBIISIIONIMX HampaiieHui 2-A u 2-1. Ha MeCTHOCTH TOPU3OHTANIBHBIN Yyron f,

CTPOUTCS TEOAOJUTOM, B HAIPABJICHUM BHU3UPHOIO JIy4a OTKJIAIbIBACTCA
rOpU30HTaJIbHOE pacctosHue d,. Takum o0paszom 3akperuisieM TOuky A. [lns

KOHTpOJIS pa3OMBKa JenaeTcs ¢ ABYX Todek. IIpu HEoOXOAMMOCTH HCIOIb30BaTh
CHOCO0 YIJIOBBIX 3aC€YEK BBIYUCISIIOT U CTPOSAT Yribl f,[,,,, HOCIE Yero

NEePEXOAAT K Pa30MBKE IIIaBHBIX OCEH COOPYKEHUSI.
8 Ilesb 1 3a1a4u padoTHI
OCHOBHBIMU 337]a4aMH TaHHOW PaOOTHI SBJISIFOTCS:
- 3HAKOMCTBO C OCHOBaMH TaXE€OMETPUUECKON CHEMKH,
- I3y4YEHNEe METOI0B ITOCTPOSHHUS TOMOTPaduIECKOTO TIIaHa;
- OBJIQJICHUE TIPUEMaMH PUCOBKH TOPH30HTAJICH;
- MpruoOpeTEeHNEe HAaBBIKOB pacueTa KypHajla TaXeOMETPUICCKON ChEMKH.

9 O01mme TeopeTHYECKUE CBEACHUS

BrinonHenuto 3a1anus NpeAlecTBYIOT MMOJEBbIE re01e3uYecKrue paboThl:

PexornocuupoBka ydacTka MECTHOCTH C BBIOOPOM U 3aKPEIUICHUEM BEPIIHH
TEOJ0JIUTHOrO XOAa.

W3mepeHue CTOPOH U yIi0B TEOOJIUTHOIO X0/1a.

Cpemka cuTyanuu (KOHTYpPOB MAaETHOCTH ).

Coznanne BBICOTHOTO OOOCHOBaHHUS CBHEMKH IYTEM TIE€OMETPUYECKOTO
HUBEJIMPOBAHUS BEPILIHH TEOAOJUTHOTO XO/a.

TaxeomeTpudeckast CbeMKa.
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[To pesynbpTaTam MOJEBBIX W3MEPEHUH BBIYUCISIETCS KOOPAMHATHI TOYEK
TEOJIOJIATHOTO XOJa, MPHUYEM BBIYUCICHUS TMPOU3BOIATCS B CICIHUATHLHOU
BEJIOMOCTH.

[Ipy TaxeoMeTpu4ecKol ChEMKE B KypHAJI 3alUChIBACT CICAYIONINE
JTaHHBIE:

- OTCUET 10 TOPU30HTAILHOMY KPYT'y OT OPHEHTHPHOTO HATIPABIICHUS;

- OTCYET 1Mo JasbHOMepy Do, OTCUeT 1Mo BepTHUKATBHOMY KPYTY (ITOJIOKCHHE
npubopa "kpyr seso" - KJI).

Ucnonb3ys 3Tu ganueie onpeaessitor mecto Hysa (MO), yron HakiioHa (V) U
paccrosuus (D) mo ¢popmynam:

+ il
MD=M+KH_18D 0
2
v = MO-FIJT (TeogormHT T5) (2)
v =FKIFMO (Teomormr T30)
D=k*D, +c (3)

rae k, ¢ - ToOCTOsTHHBIE HUTSHOTO TaJIbHOMEpA.
3ateM BBIYHCISIOT MPEBBIIICHHE h W TOpU30HTAIbHOE MposioxkeHue d 1mo

1 .
:IIZED*SIIIZV

dbopmynam
(4)

(Tpu HaBEJICHUU HA BBICOTY UHCTPYMEHTA) (5)

d = Dcog® v

Benmuuunael h 1 d MOXHO onpeeIUTh MO CHEHATBHBIM TaX€OMETPUUESCKUM
TabauIaM Wik paccuutarh o nporpamme st DKBM B3 - 21 | Dnekrponuka"
(npunosxenue 1).

Hn.i: :H-:m +hm’c

BBICOTBI MHMKETOB BBIYMCIISAIOT MyTEM MPHOABICHUS MPEBBIMICHHUS TaHHOTO
IUKeTa K OTMETKE CTaHIUH (¢ yueToM 3HaKa h nk : (6)
[IpuMep 3amosHEHUS KypHasla yka3aH B Ta0. 1.
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HF2081n Mo=0%"

Oenmipoexa nam, 3 — 0900 Teodomum TS
i=140m Frye KT
Tabmuma I
Touk | ['opuszo | Beptuk | Pacctoss | ['opusont. | Bepruka | I[IpeB | Beicot
51 HT. Kpyr HUE IIPOJIOJKEH | JIbHBIN BIIIEH | a,M
Kpyr JAJIHOM | K€, M yIoJl ue, M
"M

1 267°40° | 179°46° | 42,60 42,60 0°16’ +0,20 |209.3
2 355°55” | 174°10 | 37,39 37,0 5°52’ +3,80 |212.9
3 283°21” | 180°18” | 131,60 131,60 -0°16’ -0,60 |208.5
4 347°10° | 75°41° | 129,00 129,0 +4°21° +9,80 |218.9

['opu3oHTanbHBIE ¥ BEPTUKAIBHBIE YIIBI HU3MEPSIOTCS  ONTHYECKUM
teononutoM (T30, TS), paccTosHUS 10 TMKETHBIX TOUEK OMPENEISIIOTCS HUTSHBIM
JAIIbHOMEPOM.

CryneHTy BblIAeTCsl 3aJlaHUE:

- )KypHaJI TAXEOMETPUUYECKON ChEMKHU C PE3yJIbTaTaMHU MOJIEBBIX U3MEPEHUM;

- BBICOTA UCXOAHASI OAHON WM ABYX CTAHLIUM;

- a0purc TaxeoOMETPHUUICCKON CheMKH (MPUIIOKEHUE 2).

10 ITopsa0K BbINOJTHEHUS PA0OTHI

1. Pacuer xypHana TaxeoMeTpUYECKOM CheMKU (CM. paznuen 2, ¢hopMyibl
(1)-(6)) -

2. I'paduueckoe opopmieHue miana

Ha nucte yeprexxHOil OyMaru CTpoUTCS KOOpAMHATHAsI CETKa CO CTOPOHOM
10 cm ¢ nomombto suHelku W. 0. [IpoObimeBa. Jnaronann mocTpoeHHON CETKU
HE JO/DKHBI oTiandatbesa Oonee wem Ha 0,2 mm. B macmrabe 1:1000
O (pPOBHIBAIOT

CETKy, BbIOMpas HA4YaJo KOOPJAMHAT CETKHM TaK, YTOOBl y4YacTOK
pa3MecTwiics B cepeauHe Jsucta. HaHocAT Mo KoopAMHAaTaM BCE BEPUIMHBI
nosuroHa. [IpaBuiabHOCTh HAaHECEHUS X01a KOHTPOJIUPYETCS MO AJIMHAM CTOPOH.

ITogpoOHOCTH MECTHOCTH HAHOCATCS TI0 JaHHBIM aOpuca. MeToapl
NEPEeHECEeHUsI KOHTYpOB W  MpPEIMETOB MECTHOCTH Ha IUIaH  JOJDKHBI
COOTBETCTBOBATH CIIOCOOAM MX ChEMKH Ha MECTHOCTH.

YucnoBble JaHHBIE W HAMpaBJlCHHWE, yKa3aHHbIE B a0puce, Ha TUIAaH HE
HaHocATcs. CHuTyarus n300paxaeTcss Ha TUTaHE YCJIOBHBIMH 3HAKaMH B CTPOTOM
COOTBETCTBHHM C YCJOBHBIMH 3HaKaMW COOTBETCTBYIOLIETO MaciiTaba, mpudyem
KOHTYPHBIC 3HAKH U HAAMKUCH PACIIONAraloTCs apauieIbHO KOOPIMHATHOMN CEeTKeE.

BrICOTHBIE MUKETH HAHOCSAT Ha IJIaH CIAEAYIOUUM 00Pa30oM.

Bosne kaxmol craHIMU B BHJE APOOM 3aMMCHIBAIOT B YUCIUTEIE HOMEP
CTaHLIUM, B 3HaMeHaTene BhICOTy cranuuu 10 0,01 M. IlakeTsl HakiagpIBalOT Ha
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IJIaH 1O TOPU3OHTAIBHBIM YIJIAM OT OPUEHTUPHOTO HAMNPABJICHUS IO XOIy
4acoBOU cTpenku. Ha monmy4eHHBIX HalpaBiIeHUSX OTKIIAIbIBAIOT TOPU30OHTAIILHbBIC
MPOJIOKEHUS OT TOYEK CTOSTHUSI MHCTPYMEHTA (CTaHIIMi) O MUKETOB B MaciiTade
1:1000 (ucmomp3yercsi MaciutaOHas JWHEHKa). Bozie Kaxaoro HaHECEHHOTO
MUKETa BBIHUCHIBAETCS €r0 BbICOTA, OKpyTJeHHas 110 0,1 M.

10.1 PucoBka ropu3oHTaiei

[IpoBeneHre ropu3oHTaIEH COCTOMT B OINPEICICHUM Ha IUJIAaHE TOYEK,
OTMETKH KOTOPBIX KpaTHBI BBICOTE CEUEHHUs penbeda, U B IMOCICI0BATEIHLHOM
COCIMHEHUHU UX rOpU30HTAIIMU. OnpeielieHUe MOJ0KEeHUSI TAKUX TOUYEK Ha TUIaHe
HAa3bIBACTCA MHTEPIOJINPOBAHUEM. | OPU30HTAIIN TPOBOAAT € BBICOTOM ceyeHus 1,0
M.

HNHuTtepnionupoBaHue BO3MOXKHO TOJBKO MEXIY TOUYKAMM, HAXOJISIIUMUCS B
HayaJje U B KOHIIE OJJHOPOJIHOIO MO YKIIOHY CKaTa MECTHOCTH.

Yarie Bcero ropu3oHTAIM PUCYET CIOCOOOM IpadUuecKOr WHTEPHOJISAIUU:
Ha MECTe MPO3payHOil OyMaru MpoBOAST MapaiiesibHbIE JTUHUHU, OTCTOSIINE OJTHA
OT JIpYroil Ha MPOM3BOJBHBIX, HO paBHbIX paccrosHusAx (0,2; 0,5; 1,0 cm u 1. 1.).
[ToAnKCHIBAIOT 3TH JTUHUU OTMETKaMU, KPAaTHBIMU BBICOTE CEUEHUs peiibeda, OT
camoil Mamoil 10 camoi Oonbiiod (Hampumep, 221,0 - 225,0 wm). s
untepnosuun AB miana (puc. 1) ¢ ormerkamu H , =221,50M u Hg = 224,70 m
M3TOTOBJICHHYIO TOMETKY HaKJIaJbIBaIOT Ha IUJIaH TakK, 4yTOObl TOYKAa A 3aHsja
MTOJIOKEHUE MEXK]y JUHUSIMHU KAIBKH C OTMETKOW 221,5 M, U 3aKpeIUIIOT UTJIO0M.
3aTeM TMOBOpPAYMBAIOT KallbKy BOKPYr WIJIbI TakK, 4TOObI Touka B 3aHsna
MOJIOKEHUE C OTMETKOM 224,7 M.

Puc. 1.

Tenepp mepekablBalOT HAa IUIAH WIJIOM HM3MEPUTENS TOYKH My, My , M3
nepeceueHusl JUHUNM KaJlbKu ¢ JiuHueW AB miaHa, moamuchiBalOT WX OTMETKH.
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AHaOrMYHO MPOU3BOJUTCS MHTEPIOISALUUSA IO BCEM OCTAJIbHBIM HaIIPaBJICHUSM,
yKa3aHHbIM B a0pHce TaxeoMETpUYECKOM cheMKH (mpuioxeHue 2). Touku ¢
OJIMHAKOBBIMM OTMETKAMM COEIUHSIOT IJIAaBHBIMU JINHUSMU U TaKUM 00pa3oM I0-
Jy4aroT TOPU30HTAIIN.

IInan BbIYEpUYMBAETCA TYLIBIO TOHKMMH JIMHUAMH. TOJIMHA TOPU30HTAIEH
0,1 mm. ['opu3oHTanM KpaTtHble 5 M YTONINAIOTCS B 2,5 pa3a U MOAIUCHIBAIOTCA
KOPUYHEBBIM I[BETOM TaK, 4ToObl BepX LHU(]p, 0003HAYAIOMIUX BBICOTY
TOPU30HTAJIEH, OBLI HaNpaBleH B CTOpOHY mnoabeMa. KoopaunaTHas ceTka
BbIUEPUMBACTCA Toy00i min 3emneHoil Tyuibio. CTOpOHBI TEOJOIUTHOTO XOJa Ha
IUIAHE HE YKa3bIBAIOTCA.

BBepxy miana naercsa Haanuch “Ilnan ygacTka MECTHOCTH', BBIYEPUMBAETCS
paMKa M BHU3Y YKa3bIBa€TCs YUCICHHBIA MacIITad U BbICOTA ceYeHUs. B HuKHEM
IIPaBOM YIUIy YKa3bIBAIOTCS (haMUIIUS U TPyIa UCIIOJTHUTEIS.

11 OT4eTHBIC JOKYMEHTbI
OTt4eT o JaHHOW TeMe JOJIKEH COJEPXKATh:
1. Tonorpaduyeckuii 1aH, BBIMOIHEHHBIN CTPOTO MO YCIOBHBIM 3HAKAM.
2. XKypHay TaxeoMeTpUYECKON CHEMKH C pacueTaMH.
3. HcxoaHoe 3a1aHue.

12 TTosieBoe TpaccupoBaHue (PEKOTHOCIMPOBKA)

[IpennasnaueHo [UIsI OMpENEICHHUS TOJOXKEHHS HAa MECTHOCTH OCH
TpyOompoBoga. [lpu »3TOM MO HampaBIEHWUIO Tpacchl TIIATETBHO HM3Y4YaloT
MECTHOCTb, BBIABIIAIOT HamOOJee CIOXKHBIE Y4YacTKH, MECTa TEepexoJ0B uepes3
€CTECTBCHHbIE W WCKYCCTBEHHBIC NPEMATCTBUS - OBpAru, JOPOTH, MOCTPOUKH,
JIpyrue MpEenaTCTBHS U HaMEYaloT MYTH UX BO3MOXKHOTO 00X0Ja M CIOCOOBI
IPEOAOIICHHUS.

@uKCUpOBaHHBIE TOUYKH TPACCHI, T.€. TOUKH TOBOPOTA, MECTA MPEOIOICHHUS
MPENSTCTBUN, TPUMBIKAHUS Tpacchl K CYIIECTBYIOIIMM MArucTpaisiM WM
OTIOPHBIM T'€OJIe3UYECKUM IMYHKTaM, 3aKPEIUIIIOTCSI HA MECTHOCTH JEpPEBSIHHBIMU
KOJIbSIMU, 3a0MBa€MbIMH B 3€MITIO.

Heobxoaumo obecneunTs Takoe MoyiokeHne PUKCUPOBAHHBIX TOUYEK, YTOOBI
C KaX/10i U3 HUX Obla IpsiMasi BAAUMOCTb Ha JIBE CMEXHbIE TOUKH I10 Tpacce, T.K.
B TIOCITIEAYIONIEM OHU OYAyT MCTOJB30BaHBI IS MPOKIIAIBIBAHUS TEOI0JUTHOTO
X0JIa ¥ BOWIYT B COCTaB MMyHKTOB ChEMOYHOTO OOOCHOBAHUS TPACCHI.

12.1 IIpoJio:xeHne TE€OJ0JIUTHOIO X0AA

CbemMouHBIM OOOCHOBAaHMEM TpacChl TPYyOOMPOBOJIa HA3BIBACTCS CHUCTEMaA
reoJIe3NYECKUX TMYHKTOB (TOYEK), PACIOJOKEHHBIX 10 OCH Tpacchl IS
OMpEJIeJICHHS] €€ TUIAHOBOTO B BBICOTHOTO MOJIOKEHUS.

B pesynbrare peKOrHOCUMPOBKHU OIpPEIEISETCs IMOJ0KEHUE TpacCchl Ha
MECTHOCTH. [[JI1 3TOr0 Ha Tpacce NpOKJIAAbIBAOT PA30MKHYTBIN T€OIOIUTHBIA X011
1 "IPUBSA3BIBAIOT" €T0 K MMyHKTaM TJIaBHOM onopHO# cetu (puc. 5.1).

B TeonomuTHOM X071€ M3MEPSAIOTCSI TOPU3OHTANIbHBIE YTIIbI ([3i) U pacCTOSHHUS
Sj) B cnenyronie mociaea0BaTeIbHOCTH.
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12.1.1. Ha kaxmol TOYKE TEOAOJUTHOrO0 XoAa (BKIIOYas OJIMKaIIme
OTIOpHBIE  TeOJC3UYeCKHe  IMYyHKThI)  OpPraHu3ylTcs  (IOCIeA0BaTEIBHO)
TEOJ0JIUTHBIC CTAHIIUM ITyTeM YCTAaHOBKU TE€OJOJIMTA CO IITATUBOM, [ICHTPUPOBAHUS
€ro HajJ TOYKOM C TOMOIIBI0 OTBeca ¢ To4yHocThio 0,5 - 1,0 cMm, mpuBeneHuEM
TEO0JI0JIUTA B pabouee mojokeHue [2].
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Puc. 5.1. CxeMa 1 OCHOBHbBIE T€OMETPUYECKUE FITEMEHTHI TEOTOIUTHOTO
X0/1a IO Tpacce TpyoonpoBoaa

12.1.2. TopuzonTanbHble yriabl ("NMeBble MO XOAY'") HM3MEPSAIOT TOJTHBIM
MIPUEMOM MO METOAMKE, M310KeHHOU B [1]. [IoCKOMBKY Ha Tpacce MHOTHUE YIJIbI
om3ku Kk 180°, HEOOXOIUMO CIEAUTh 3a T€M, YTOOBI PACCUUTAHHOE 3HAUYCHHUE
JIEBOTO yIia He OTIMYAIOCh OT €r0 BU3yaJIbHOW OILIEHKHA HA MECTHOCTH.

12.1.3. PaccrosiHus Mexay TOYKaMH TEOAOJUTHOTO XOJia HU3MEPSIOT
CTAJIBHOW MEPHOM JIEHTOM B TPSIMOM MU OOpaTHOM HANpPaBICHUSIX (METOAMKY
u3MepeHuii cM. B [1]).

12.1.4. 3mepstoT yrisl HakiIoHa JuHui (Vi) [1].

12.1.5. Tlocne u3mepeHus: BceX TOPU3OHTAIBHBIX YTIIOB X0/a, PACCTOSHUN U
VIJOB HAKJIOHA, HWCIOJIHUTENb JOJDKEH 3aBepUTh IIOJIUCHIO BBIIOJIHEHHbIE
W3MEPEHUs B )KypHaJIe TEOJOIUTHOU CHEMKH.

12.2 KamepaabHasi 00pa0d0TKa TEOJ0JUTHOI0 X012

3amaua KamepalbHON O0OpaOOTKM - BBIYKCICHHE KOOPAMHAT TOYEK
TEOJIOJINTHOTO X0/1a, T.€. MYHKTOB CheMOYHON CETH TPaCCHhl.

Orta 3a71a4a pemaeTcs B CAeAYIOIEH M0Cae10BaTeIbHOCTH.

12.2.1. OnpenensieTcsi CcyMMa rOpU30HTAIILHBIX YTIIOB X0/1a

Z Pusue = Z B;
1=1

rac n - KOJIM4eCTBO U3SMCPCHHBIX YIJIOB.
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12.2.2. Pemenuem 0OpaTHBIX T€OAE3NUECKUX 3a4a4 JIJISl HUCXOIHBIX TBEPIBIX
reogesnueckux nyHktoB (V. ,VI u IX, X) npumenurensHo k puc. 5.1
OTIPEIEISIIOTCA HaYaJbHBIN (0Ol;) M KOHEUHBINA (Ol;) JUPEKIIMOHHBIE YTJIbI 0a30BbIX
HaIlpaBJIEHUI, K KOTOPBIM "MPUBS3bIBAETCA " X0

(1=arcth, {2.1)

il %

IpUYeM 3HAYCHUE AWPEKIMOHHOTO YIJa OMpPENeNeTCsl B 3aBHCUMOCTU OT
3HAKOB MpUpAICHNH AX 1 Ay U KOHTPOJIMPYETCs y MpenogaBaTessl.
12.2.3. Onpenensiercs yrioBasi HEBsI3Ka IS IEBBIX U3MEPEHHBIX YTIIOB

o= Bpan — (0 — ¢t )+180° -n (2.2)
Z Pusm — fB = ZBchp .
12.2.4. PaccunThIBaeTCs JOMyCTUMAs YTIIOBasi HEBs3Ka

fron =15tn, (2.3)

rae t- TOYHOCTh OTCYeTa MO TOPU3OHTAIBLHOMY KpPYTY, U CPaBHHUTH €€ C
bakTHuecKoit

12.2.5. Ecnu ycnoBue (2.4) BBINOTHSIETCS, K3MEPEHHBIC YTIIbI BHIMHCHIBACTCS

. (2.4)

‘fﬁ‘ < |fron
B BCAOMOCTDLb BBIYUCIICHUS KOOpI[I/IHaT TOYCK TCOAOJIUTHOI'O Xoaa IIO HpaBI/IJIaM,

u3N0KeHHBIM B [1]. 3mMepeHHbie yribl 3 uCIipaBisieTCsl BBEJICHUEM TOMPABKH, T.
€. ¢ 00paTtHbIM 3HaKOM. KOHTpOJIb:

vp=—fg/n
[Ipu HeBbimonHeHUM ycioBus (2.4) HeoOXoguMO 0OpaTUThCA K
IperoaaBaTelio.
12.2.6. BeruucnsitoTcst TMPEKIMOHHBIE YTIJIbl CTOPOH X0Aa
KoHTpoub: 0y =0y .
12.2.7. BbINKCHIBAIOTCS B BEIOMOCTh TOPH30HTAJbHBIC TMpoJoxeHus d
CTOPOH X0, 3HAUYEHUSI KOTOPBIX PACCUUTHIBAIOTCS MO (hopMysiam

G =0 + ﬁncnp +180°. (2-5)

d; =8, cosv, um d; = Siz sinz%. (2.6)
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12.2.8. Ecnu IIpeayCMaTpUBaETCS UCII0JI30BAaTh TaOIUILy
TPUTOHOMETpUUECKUX (YHKUIUU [3], HYKHO OINpeAenuTh pyMOBI YIJIOB O U
BBIMKCATh WX 3HAUYEHHUSI B COOTBETCTBYIOIINE CTPOKU TAOIHUIIBL.

12.2.9. JlanpHeHMe BBIYMCIACHUS  BBIMOJNHSACTCS 110  CICIYIOIIEMY
aJITOPUTMY.

OmnpenensiroTcst IpUpaIeHNs: KOOPAUHAT

Ax, =d;cosx;; Ay=d; sinc;.
(2.7)

BpraucasroTcst HeBSI3KH 1O IMpUpaCHUAM

n n
fxzﬁxi — (X — Xy ) f}.r:z,&?i — (Y& — ¥u) (2.8)
1=1 i=1

)51 061113}1 JINHEHHAs HEBs3Ka

fo = [t + 17, (2.9)

KOTOpasd CpaBHUBACTCA O IIOHYCTHMOﬁ HEBS3KOH

g oI 1

ACI e T 2000

(2.10)

rue S - JmHa xoja.

[Ipumeuanue. Pacderbl 3TOro TMyHKTa MOXXHO BBIMOJIHATH C
UCITIOJIb30BaHUEM TTporpamMMbl Ne 3 (CM. IPHIIOKEHHE).

12.2.10. Ecnu ycnoBue (2.10) He BBITIOJIHAETCS, HEOOXOAMMO 0OpaTUTHCA K
npernojaBarento. B OmarompusTHOM ciydae TMpUpAIICHUS ypaBHUBAIOTCS
TOTIpaBKaMH, B3BEIICHHBIMHU T10 JUTHHAM CTOPOH XO]1a.

v, =-f, i ; Vi =1 4 (2.11)
P P
T.€ AXipen = AXjpy + Viil &Vigen = A¥igw + Vyi- (2.12)

KoHTpoONb: CyMMBbl UCIIPaBIEHHBIX MPUPAIICHUN TOHKHBI 00paliarh B
HYJIb paBeHcTBa (2.8.).

12.2.11. B »TomM ciaydae KOOpAMHATHI TOYEK TEOJOJUTHOTO XOJIa
onpezensercs no Gpopmynam
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X; =X 1+ &Xipen s ¥i=V¥io1t+ Yiken- (2.13)

[To BBIYMCIEHUSAM KOOpAMHATAM TOYKU TEOJOJUTHOIO XOAa HAKIIAIbIBAETCS
Ha nnan macmra6a 1:1000.

12.3 HuBesimpoBaHue Tpacchl

Jlnis onpeneneHust TpeTheil KOOPIAUHATHI TOUYEK CHEMOYHOTO0 0OOOCHOBAHUS -
UX BBICOT, OPraHMU3YIOT M BBINOJHSAIOT TIE€OMETPUYECKOE HUBEIMPOBAHUE
(UKCUPOBAHHBIX U JPYTUX TOUYEK TPACCHI.

12.3.1. Pa30uBKa nukeTaxa

[IukeraxkeM Ha3bIBA€TCSI CUCTEMA TOYEK, 3aKPEIUIAIONIMX HAa MECTHOCTHU
Tpaccy TpyoOompoBoga. IlukeTakHble TOYKM - TMHKETbl, HPOMEXKYTOUHBIE
(TITI0COBBIE) TOUKH, T1aBHbIE TOUKH KPUBBIX (BCTABKH 3aKpYTJIIEHUM TPAcChl) U JIp.
3aKpeIIIeTCsl Ha MECTHOCTU JIEPEBSHHBIMHU KOJbSIMU, KOTOpbIE 3a0MBAIOTCS B
3eMJII0 BPOBEHb C IIOBEPXHOCTBIO M HCIOJB3YETCS JUIsi YCTAaHOBKM Ha HHX
HUBEJIMPHBIX PECK.

12.3.1.1. IlnanoBo€ mNOJIOKEHHE IIAKETOB M JPYIMX TOYEK HHUKETaXa
ONMpeAeNsieTcss WX MNHUKETAXKHbIM HANMEHOBAaHUEM, KOTOpPOE  OIpEAeIsieT
paccTosIHME TOYKM OT Hauaina Tpacchl. [Inkera o003HaYaro0TCs MOCIEA0BATEIHHO
no xoay tpaccel [IKO, TIK1 , ITIK2 ... Tak, 4TO pacCTOSHUS LEJBIX MUKETOB OT
Hauana ompenenstorces npousBeneHuem L, =1,-N, rme |, - paccrosaue mexmy
nukeramu (100 m), N - HOMep nukera.

[IlukeTa)xHble HAMMEHOBAHUS MPOMEXKYTOUHBIX TOYEK BbIpAXKaroTCA
coueranueMm [IK Ne +Al |, rae Al - - paccTosiHue B MeTpax OT MPEIbITYIIETO MUKETa
J0 IUIIOCOBOM TOYKH; BBIPAXKAETCS € TOYHOCTBIO JIO €IMHMII METPOB U
pesibe(PHBIX TOUEK U C TOYHOCTBIO JJO CAHTUMETPOB - JUIsl KOHTPOJIbHBIX TOYEK.

12.3.1.2. Ha y4acTkax TMOBOPOTOB TpacChl MPOU3ZBOASIT BCTaBKHU
3aKpYIJICHHUM, COnpsirasi MpsSMOJIMHENHbIE ydacTKu (puc. 2.2).

r .
Ppc. 2.2

[TukeTaxx pa3douBarOT yepe3 riaBHble ToukH KpuBoii: HK i - Hayamo kpuBoii;
CK i - cepenuna xpuBoii, KK | - xonen kpuBoii. [Tukera)kHple HaMMEHOBAHMS
TOYEK BBIYUCISAIOT uepe3 dneMeHThl KpuBou (T - tanrenc, K - miuHy KpuBOii)
CJIETYIOITUM 00pa3zoM:

52



HKi=BVi- T,
KKi=BVi+ T:
CK = HK + K/2.

Kontpous :
K=HK+2T- [
KK=BY+T-[,

rae JI (momep) = 2T - K.

DOneMeHThl KPUBOM BBIOMPAIOTCS W3 TaOMWIl B 3aBUCHUMOCTH OT yrja
noBopoTa tpaccel ¢ (@i=180°-pi mm @=Pi - 180°) u paauyca kpusoii R;.

Nx mMoxHO Takxke paccuutarh 1o nporpamme Ne 4 Ilpunoxenns. Hauano
KPUBOM Ha MECTHOCTH HaXOJMAT IO NMUKETAKHOMY HAUMEHOBAHUE WM OTJIOKUB OT
BYi 3HaueHue TaHTeHCa B 0OOpaTHOM HampamieHuH, a oT Kki - B npssmoM. Touky
Cxi BBIHOCSIT IO HANIPABJICHUIO OMCCEKTPHCHI yIia Ha paccTosiHud b ot BYi. Cuer
NIMKETAKHBIX HAaUMEHOBAHWW Ha 3aKpYTJIEHUSAX MPOU3BOIAUTCS IO KpUBBIM. Eciu
LEbId MUKET MPUXOAUTCS HA y4acTOK 3aKpPYIJIEHUS, TO €ro BBIHOCAT, U3MEPSs
paccTOsIHUSA 11O KPUBOM.

12.3.2. HuBenupoBaH#e TPacchl.

HuBenupoBanue Tpacchl BBINOJHSAETCA cnocodoM "3 cepenuHbl" B
MOCIIEZIOBATEIHHOCTH M TIO MpaBWiIaM, M3JI0KEHHBIM B MyHKTax 8-13 Ha c. 35-37
PYKOBOJICTBA .

12.3.3. Kamepanbnas 006paboTka HUBEIHPOBAHUS, IOCTPOCHHE MPOodueii.

KamepanbHas 00paboTka MPOU3BOAUTCS B COOTBETCTBUH ¢ MyHKTamMu 14-18
Ha c. 37 - 38 pykoBoacTsa [1].

12.3.3.1. Ilo pe3ynbTaTaM HUBEIUPOBAHMS, COCTABISIIOT MPOJIOIbHBII
npoduiib U onepeyunbie Mpoduiu (IOEPEUHNKH).

[IpononbHbd  mpodunas  cocTaBiseTcss B macmrTabax  1:1000 -
ropusoHTanbHbli U 1:100 - BeprukanbHbid. IlomepeyHUKH COCTaBISIOTCS
cooTBeTCTBeHHO B MacmTadax 1:200 u 1:100.

JUis TmOCTpOeHHs NTPOAOIBHOrO Mpoduis HCHONb3yeTCs CTaHAapTHas
OCHOBA, .(hopMa KOTOpOI MpUBecHa Ha. puc. 2.3.
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Puc. 2.3

12.3.4. Tlepen coctaBineHueM MNpoduiiss HEOOXOAMMO MPOKOHTPOIUPOBATH
MUAKETAX CICAYIOINIMM 00pa3omM

12.3.4.1. CpaBHUBAIOT TOPU30HTAJIIBHBIE ITPOJIOKEHHSI CTOPOH TEOLOJIUTHOTO
xo21a Dy C MX MUKETa)KHBIMU 3HAYEHUSAMHU

AS=Dg - L=1IK;y-IK+D;,
AS/Dy< 1/500+1/1000

12.3.4.2 JI0JKHO BBITOJIHATHCS PABEHCTBO

22T -ZK=%D

12.3.4.3. Cymma npsMoJIMHEHHBIX oTpe3koB Tpacchl (P ) u kpuBbix (Ki )
JIOJKHA PABHATHCS JJIMHE TPACCHI

IKn+ (IKn+KT) = ZK, + 2P|

rae KT - paccrossHue OT mocinegHero mnukera OO0 KOHLA TpaccChl, T.€.
MUKETAXKHOE HAMMEHOBAHUE KOHIIA TPACCHI.

12.3.4.4 TlonepedyHuKH, KOTOpHIE pa3OMBAIOTCA W HHUBEIUPYIOTCS B
XapaKTEPHBIX MECTaX TPACChl, BBIUEPUUBAIOTCA Ha CBOOOJHBIX YYacTKax
OCHOBHOTO IMPOA0JBLHOTO NMpoduiis, o popmary, npeacTaBIeHHOMY Ha puc. 2.4
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Puc. 2.4

CocraBnenue npo¢uis HAUMHAIOT C HAHECEHUS TMKETOB U IUTFOCOBBIX TOUEK
10 MMKETaXKHbIM 3HAYCHUSIM.

BBICOTBI TOYEK BBIIUCBHIBAIOT C OKPYIVIEHUEM JO CaHTUMETPOB U B
IPUHATOM BEPTHKAIbHOM MaclTaOe OTKJIaAbIBAIOT 10 OpJUHATAM OT YCIOBHOTO
TOpU30HTA.

13 TaxeomeTpu4eckasi CbeMKa

Bnoas Tpaccel 10JIKEH ObITh COCTABIIEH TONMOTpadGUUECKUi TIIaH MECTHOCTH
B macmtadbe 1:1000. Illupuna cHHMaeMON TMOJOCHI 3aBUCHUT OT CIOXXHOCTH
cutyauuu U penbeda. g ycraoBUMl NPaKTUKU IIMPUHA CHUMAEMOM MOJIOCHI
YCTaHABIIMBAETCS MPENOJaBATEIIEM.

s COCTaBJICHUS TonorpauyecKoro TJ1aHa MIPOU3BOJIUTCS
TaXE€OMETpPHUUECKASS CHEMKa, CYIHOCTh KOTOPOW 3aKIIOYACTCA B
ONPENENICHUH TOJIIPHBIX KOOpAMHAT - MOJspHOro yria i u pacctosHust Dy, a
TaKke€ BbICOT H; CHMMaeMbIX TOYEK. OTH JaHHBIE SIBJIETCS WCXOIHBIMHU JUIS
HAHECEHUsA TOYEK Ha IUIAH M U300pakeHUsl peibeda B TOPUZOHTAISIX C
VICTIOJIb30BaHUEM JIMHEWHOW UHTEPIOJIALINH.

Jns TaxeoMeTpUYECKOM CBEMKHM MCHOJIB3YETCS TEOAOJNUT W CKIIAIHBIE
JAaJbHOMEPHBIE PENMKH C OJMHAKOBBIMU '"KpACHBIMM TIsAITHAaMu'. Pe3ynbpTarbl
U3MEPEHUN 3aHOCATCS B CICLUAJBHBIA JKYpHaJl TaX€OMETPUYECKOU CBEMKU U
oOpabaThIBalOTCA 3aTe€M C TOMOINBI0 TaxeoMeTpuueckux Tabnui [4] win Ha
kanbKyssiTope "MK-56" (mporpamma Ne 4 B IIpunioxenun).

CbeMOUYHBIM 0OOOCHOBAaHUEM TaXEOMETPUUYECKON CHEMKH SIBIISIOTCS TyHKTHI
TEOJOJINTHOTO XO4a IO Tpacce. B mpouecce CheMKH Ha KaXJOM TOYKE XOJa
OpPraHMU3yeTCs TaXEOMETPUUECKast CTaHIUA. J[JI1 3TOro Ha TOYKE YyCTaHABIMBAECTCS
TeooNuT. JIUMO TeomoauTa OPUEHTHUPYETCS HAa CMEXKHBIM MyHKT TEOJOJIUTHOTO
xo/a [2]. onpenensercss MECTO HYJII BEPTUKAIBHOTO Kpyra U U3MEpSIETCSl BbICOTA
WHCTPYMEHTA. DTH JIaHHbBIE 3aHOCATCA B )KypHAJI TAXEOMETPUUECKON ChEMKH, Ky1a
BBIIIUCBIBAETCS TAKXKE BBICOTA TOYKM TEOJOJMTHOTO XO0Ja, C KOTOpOH
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IIPOM3BOJIUTCS CbheMKAa. Ha 4epHOM CTOpOHE pPEHKHM OTMEYAEeTCA BBICOTA
UHCTPYMEHTA.

B nporecce chbeMKM Ha KakJ0l CHUMAeMOM TOYKE YCTaHABIMBACTCS perka
("peeunas Touka'), a Tpyba TEONOJMTAa HABOAUTCS HA OTCUET, PaBHBIA BBICOTE
MHCTpyMEHTa. bepyT oTcu€rhl mo ropu3oHTaIbHOMY (Pi) M BepTHKaIbHOMY (Vi)
KpyTy, a TaKke MO0 JaJIbHOMEpPHBIM HHUTAM (N, U N,). OTCUEThl 3alMUCHIBAIOT B
XKYpHaJl TaXeOMETPUYECKON CHEMKH, IZI€ OTMEYAlOT OTJIMYUTENbHbIE MPU3HAKU
peeuHoil ToukH (penbedHas, KOHTypHas H T.I1.).

Ha xaxmoli TaxeoMeTpu4ecKoW CTaHIMM HAaOMpaeTcsi TaKoe KOJIMYECTBO
ChEMOYHBIX TOUEK, KOTOpOe obecrneunBaeT n300paxxeHre peibeda B rOpU30HTAIIAX
U BCEHl CUTyallud B MPOMEXKYTKE MEXy TOUKAMH ChEMOYHOTO 0OOCHOBAHHUS, KaK
MUHUMYM, Ha IOJIOBUHY PACCTOSIHUSI MEXAY CTaHLUMEH U CMEXHBIMU TOYKAMHU
TEOJ0JIUTHOIO XOAa.

B kamepanbHBIX yCIIOBUSIX pe3yJbTaThl CbEMKH 00pabaThIBatOTCS
MaTE€MaTU4eCKH IIyTEM pacyeTOB T'OPU3OHTAJIBHBIX IIPOJIOKEHUHA U  BBICOT
ChEMOYHBIX TOYEK JIJI1 HAHECEHHUS UX Ha IJIaH.

Jlist o0neryeHrs pacyeToB UCIONIb3YIOTCS CIIEIMAIBHBIE TAXEOMETPUYECKHE
Tabnuipbl. M3 3Tux TaOmui BEIOMPAIOTCS 3HAYEHUsSI CONAPHBIX paccTostHUi (Do) u
NPEBBILICHUNA Nj, CHATBIX TOYEK MO AAJIbHOMEpPHBIM pacctossHusM (Dj) m yriom
HakKJI0Ha (V;).

JUIsi HaHeCeHMs] KaXJIOH TOYKM Ha IUIAH OT HCXOJHOIO HallpaBJiICHUS
OTKJIQJIbIBAETCS KPYIOBBIM TPAaHCHOPTUPOM HM3MEPEHHBIN MOJSPHBIA yroun ;.
Jlanee Ha »TOM HalpaBJICHUU OTKIAJIBIBAETCS TOJsIpHOE paccTostHue Dy,
ChbEMOYHAs TOYKA 3aKPEIIAETCS Ha IJIAHE U OKOJIO HEe aKKYypaTHO BBIMHCHIBAECTCS
BbicOTa TOYKM H; . 3areM ¢ HCHOJIb30BAaHUEM JIMHEHHONW HMHTEPHOJSALUU U
abpurcHOM MHGOPMAIIMK CTPOSITCS TOPU3OHTATH MECTHOCTH.

Tonorpaduueckuit miaH Tpacchl odopMIIsieTCs Ha BaTMaHE B MaciTade
1:1000 B COOTBETCTBUY C MPUHSITHIMUA YCIIOBHBIMUA 0003HAUYCHUSAMH M aKKYPaTHO.

Meroanueckue ykazaHus: 10 1. 4 JaroTcs PyKOBOJIUTEIEM PAKTUKH.

14 NHxeHepHO-Teoie3NYECKHUE 3a1a4U
14.1 Ilepenaya 0oTMETKH HA THO TPAHIIIEH UM KOTJIOBAHA.

[Ipy mnepegadye OTMETOK Ha TINIyOOKHME TOPU3OHTHI 3E€MIISIHBIX BBIEMOK
IPUMEHSIET CXEMY I'€OMETPUYECKOIO HUBEIUPOBAHUS, MPEICTABICHHOIO HAa PUC.
5.1. 3neck R - ucxomnuslil penep ¢ U3BECTHOM OTMETKOM H, dc - yuacTok OTBECHO
PacCIoJIOKEHHOM JIEHTHI, pyJIeTKH; M - rpy3 - OTBeC.

B toukax A u C mocnegoBaTelbHO WM OJHOBPEMEHHO YCTaHABIMBAIOT
HUBEJUPBI U HaOMONa0T peiiku Ha Toukax R u B u nenty. Otcuerst A. B, C u
UCITOJIB3YIOT JIJIS1 pacyeTa OTMETKH H, Ha 1He KoTioBaHa

H,=TH,-B=TH,-(d-¢)-b. (4)

14.2 JIeranbHas pa30MBKa - KPYTOBbIX KPUBBIX
3amaya COCTOMT B TOM, YTOOBI 3aKPEMUTh Ha MECTHOCTH AYTy MOBOPOTa
TPacChl PaBHOCTOSIIMMH KOJBIIIKAMH. 3a7ada pemraeTcs AByMs Croco0aMu Ha
ydacTKke Haubojiee pPe3KOro MmoBOpOTa Tpacchl TpyOompoBona. OpHa MONOBHHA
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Kpusoii (ot HK mo CK) pazbuBaercss crmocob6oM MpsSMOYTONBHBIX KOOPWHAT,
npyras (ot KK go CK) - cocobom mpoomkenus xopa (M. puc. 4.1).

el

. My

Hay

Puc. 7.1
Cnocob® mpsaAaMOyroiabHBIX KOoOpaAuHAT. B ycnoBHOHU cucreme
npsmoyrosibHbIX koopauHaT X (HK - BY) u V (HK - 0) onpenensitor koopauHaThb
Touek 1, 2, 3 ... Ha ayre KpuBOH Mo GopMysiam

x; =Rsinigp; ¥, =2Rsin2%, (4.1)
rae g =0 K (4.2)
mR

rae K - 3amansblii uHTEpBaN pa3OUBKU.
3HaueHUsI KOOPJIMHAT MOKHO BBIOpaTh U3 TaOJMIBI HA C. 74 pyKOBOACTBA
[1] wiam paccumrars o nporpamme Ne 6 Ipunoxenus.

Puc. 7.2
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[Tpu pazbuske no HanpasneHuto HK - BY yknagsiBaer cTanbHyro JEHTY U
pyJeTkoil B Toukax Xj, X; ... 10 NEPIEHAUKYISAPY K JIEHTE OTKIAABIBAIOT Y1, Y3
.., 3AKPEILIASA TOYKHU KOJIBIIIKAMH.

Cnoco6 mnpoponxeHHBbX Xxopa. llpu ucnomapzoBaHum 3TOroO
croco0a TOYKM Ha KPHBOH (UKCHpYeTCs TMHEeWHOH 3aceukoii | u d mo cxeme puc.
5.2. IlepBas Touka (1') BEIHOCUTCS IO TMPSMOYTOJBHBIM KOOpJauHaTam X; U Y.
Hanee yepe3 KK u 1' mpoBoauTes U mpoAoikaeTcss Xopaa, Ha KOTOPOH 0 X0y
OTKIanbiBaeTcs | - - IpUHATHIN WHTEpBaN pa3OMBKU KPHBOW, W U3 MOJIYYCHHOM
TOYKH JIMHEWHOM 3aCEYKOU C paInyCOM

d=1%R, 4.3)

a u3 Touku 1' pammycom | ¢ukcupyercs Ha KpHUBOH U 3aKperuiseTcs
KOJIBIIIKOM cienyromas touka 2'. Jlanee mpoBomgurcsa xopaa yepe3 1' m 2' mu
IIPOLIECC ITOBTOPSETCA.

14.3 BbIHOC B HATYPY TOYKH € 3aJaHHON 0TMETKOM

3amaya COCTOUT B TOM, YTOOBI 3aKPEMUTh HA MECTHOCTH PETIEp C MPOEKTHON
orMeTkoll H  (Topen  koiblmika). 3ajgaya  pelIaeTcs  reOMETPUYECKUM
HUBEJIMPOBAHUEM ""U3 CEPEIUHBI" TIO CXEME, MPEJICTABICHHON Ha puc. 7.3.

Puc. 7.3
3nech Hg - BpICOTa UCXOAHOTO pernepa; a- OTcUeT Mo peiike Ha pernepe; B -
pabouuii oTCUeT, KOTOPBIM pacCYUTHIBACTCS 1O (hopmyJie

B=TH-H,=H;+a-H,.

[Ipu HaGmonenuu B TpyOy HUBENWpa, peiiky B T. B mepemeniaroT BBepx -
BHHU3 JIO T€X IO, MOKa He Oy1eT 3auKcupoBaH oTcueT B.

B »sTOT MOMEHT Ha ypOBHE WSATKH pPEHKU (UKCUPYIOT U 3aKPEIUISIOT
MIPOEKTHYIO OTMETKY.

14.4 TIlocTpoeHue HA MECTHOCTH JIMHUHU 32/IJAHHOT0 YKJIOHA

3amaya COCTOMT B TOM, YTOOBI 3aKpEeNUTh HA MECTHOCTU JI€PEBSIHHBIMU
KOJIBIIIKAMH, PACIIOJI0KEHHBIMU B CTBOPE Ha PABHBIX PACCTOSHUSAX, JIMHUIO
3a/JaHHOTO YKJIOHA HA Iy, OMHUPAIOIIYIOCS Ha TOPIBI KOJIBIIIKOB. 3aJaua penraeTcs
CIIOCOOOM HHUBENMpOBaHUS ‘“‘Brepen’ HAKIOHHBIM BH3UPHBIM JiydoM. Husemup
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(Y
.

YCTaHaBJIMBAIOT Ha T. A Tak, YTOObI OJIMH U3 CPEAHUX BUHTOB Tperepa 1 mo cxeme
AB pacronararcst o JMHHA BU3UPHOTO JTyda. I3MepsIoT BeICOTY HHCTpyMeHTa .
B TOuKy B BBIHOCAT IIPOEKTHYIO OTMETKY

HB=Ha+id.

Jlanee peiiky mocienoBaTeNbHO YyCTaHaBIMBaeT B Toukax 1, 2, 3, 4 u

(buKCHpyeT KOJIBIIIKaMH YPOBHH UX TOPIIOB IIpH oTcueTe | mo pelike.
14.5 OnpenesieHue BbICOTBI COOPY/KEHUSI

Paznuuaror nBa ciywyas pemieHus 3aJayd - JOCTYIIHOE€ U HEIOCTYITHOE
COOpYKEeHUA. JJOCTYIIHBIM SBIISIETCA COOPYKEHHUE, OT KOTOPOI0 MOKHO MU3MEPHUTH
paccTosiHue MepHoi JeHToH. [Ipu 3ToM U3MepsI0T paccTosHUE ¢ JIEHTOU (CM. pHLC.
7.5), ycranaBiauBatoT Teonoaut BT - A u GepyT oTcuer mpu ABYX MOJIOKEHHSIX
BepTukanbHoro kpyra KII u KJI, HaBens TpyOy Ha BEpX U HHU3 COOPYKEHHUS.
PaccuutsiBator "MO" (cM) u BeicOTy 10 (hopmyIie:

H =c (tgv; - tgv1),

IJI€ Vi- BEPTUKAIBHBIA YTOJl IPU HABEACHUH Ha BEPX COOPYKEHHUS; V1' - yTO
HAKJIOHA IIPY HABEICHUHU HA HU3 COOPYKEHUS.

Puc. 7.5
Ecnu coopyxeHue HeJOCTYIHO, TO BBICOTY OMPEAEISAIOT ¢ ABYX CTaHIMM A
u C 06azuca B, u3mepeHHOro ¢ OTHOCUTENHHOM MOrpemHOCTRI0 HEe Oomee 1/2000.
['opuzontanbHbie yribl A u  C  u3MepsoTcs JBYyMs MOJyIpUEMaMH C
nepecraHoBkod  numOa. Pemennem  TpeyronpHuka ABC  ompenensitotTcs
PacCTOSIHUS C U a:

bsin.A bsin O
sind & + CY sin(Aa + Oy

BricoTta onpeaAcsICTCA C KOHTPOJICM
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Hi=c (tgv;-tgv); Hy=c (tgvy-tgvy)
Ecmi |H,-H;| = 5 em, To H = (H,+H;)/2.

['eonesnueckue paboThl, ykazaHnueie B 1, 4.1 - 4.4, 51. - 52, 5.7, 5.8

BBIIIOJIHAKOTCS TI0JT HEMTOCPEICTBEHHBIM PYKOBOJICTBOM IPENO/IaBaATEIA.
15 Ocu 31aHUI1 U coOOpy:KeHUit

Pa3znuyaroT Tpu BuAa ocel 31aHUN U COOPYKEHUM: TJIaBHBIE, OCHOBHBIE U
BCIIOMOTraTelbHble. [ JTaBHBIE OCH - 3TO JBE B3aUMHO NEPIEHANKYIISIPHbIE IUHUM,
OTHOCHUTEJILHO KOTOPBIX 3[JaHUE UIIU COOPY>KEHUE PACIIONAraeTcsi CAMMETPUYHO.
Ha renepanpHOM m1aHe ocu 0003HAYaI0TCA PUMCKUMU LUPPaMHU.

OCHOBHBIMU Ha3bIBaIOTCS OCH, OTPAaHUYUBAIOLINE 001U KOHTYp (radapur)
3nanusd. OJHU U3 HUX - IPOJIOJIbHBIE, 0003HAYAIOTCS OYKBaMU, a Mep-
IIEHIUKYJIIPHBIE K HUM — nonepeque apa6CKI/IMI/I uuppamu (puc.1).

R o 90%0 Q@9
i A A i S
i_l

®f —~ qt L_L¢ ®
T TTT—'T“ 7@.
N S S BN SN | Ve -y

& OLb® @ ¢

Puc. 8.1 I'naBHBIE 1 OCHOBHBIE OCH B,HaHHﬂ
Ha puc.8.1 rnaBubiMu siBsitoTcst ocu |-1 u ll-11, ochoBubiMu A-A, I'-T°, 1-1
,6-6.

BcnomorarenbHble Wiu pa30MBOYHBIC OCH CITYKAT JJIS IETATHhHOW pa30UBKH
yacTelt u anmeMeHToB 3nanuid. Ha puc.1 ato b-b, B-B, 2-2, 3-3, 4-4, 5-5.

16 TunoBble 3a1a4u, peliaeMble B Mpouecce
NMPOEKTHPOBAHMS
16.1 I'pajpuueckoe onpeaesieHue KOOPAUHAT TOYCK HA IVIAHE
Jlnst onipenenenus koopauHar T. A (puc. 9.1) He00X0IMMO U3MEPUTH

pUpaIeHns KoopauHat AX u Ay ¢ TOMOIIBIO U3MEPUTENIS U MacCIITaOHON
JIMHENKH.

X< C

- - —

Xc_Jf ; |
[ ’ Ye!

Puc. 9.1 Onpenenenne koopauHar T. A Ha IIJIaHE
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X, =Xe +AX + K, 1)
Y=Y, +AY +K, '

rae Ky, K, - kosddpunuents nepopmaryu Oymaru
Kyy =helhy, (9.2)
rae Ap, A, - TeOpeTHUYECKas JUIMHA CTOPOHBI KOOPAUHATHOMN CETKU U €€
U3MEpPEHHOE 3HaYCHNE COOTBETCTBEHHO, B3siTO€ BIoJIb ocu X (mst K, ) umu Y

(s K,).
Onpenenenre KOOpAUHAT T. A KOHTPOJIHUPYIOT IO opMysiam
X,=Xi—AX"-K
A ' C ’ X (93)
Y, =Y, —AY'-K,

16.2 PenieHue npsiMoii reojie3nuecKoi 3agauu
[Ipsimasi, reoae3nyeckas 3agada TpeOyeT ONpeIe/IuTh KOOPAUHATHI TOUKH B,
3Has UCXOJHBbIC KOOpauHaThl T. A ( X,,Y,), TOPU30HTAIBHOC MPOJIOKCHUE MEKIY

T.AuT. B (S,;) ¥ AUPEKIMOHHBIN YTOJ MEXTY 3TUMHU TOUKAMH (t 5 )

X=X, +AMX 45 (94)
Y, =Y, +AY,q '

AX .z =S ,5 - COS
e AB AB A pp (95)

AY g =S g -SIN 55

3HaKW TPUPALLEHUIN ONPENENISIOT N0 3HaKaM COSa U Sine Wiu 1o 1ada. 1.
Tabnuna 9.1 - 3HaKu npupanieHuii KOOpAUHAT B 3aBUCUMOCTH

OT 3HAUYEHMSI TUPEKIIMOHHOTO yria

3HaueHUE JUPEKITMOHHOTO 3HaKu

yria
lyete. C—B 0-90° + +
2 vete. IO — B 90-180° - +

3yerR. O —3 180-270° - -
4 gerB. C—3 270-360° + -

16.3 Penienue o0paTHOM reoie3ndeckoii 3agaun
3Has koopauHatel Touek A u B (X,,Y,), (X;,Y,), HY’)KHO BBIUHCIIUTH
JTUPEKIMOHHBIN yrou HanpasieHus: AB («,; ) 1 TOPU30HTAIBHOE MPOJIOKEHUE

(S ,5) PTOI NTHHUMY.

g = arctg Yo =Va _ arctg AVs (9.6)
B~ NA AB
AX AY
Spg = B = 28 = JAX %as + AY 2ns (9.7)

COSal,s  SINC,q
CoBmasieHne pe3ynbTaToB, BRIYUCISIEMBIX 0 (popmyre (9.7), obecnieunBaeT
HaJIEKHBINA KOHTPOJIb BEIYUCICHUS gy U S, .

17 IoaroToBKa JaAHHBIX JAJI5 Pa30UBKH
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oceil 31aHuI MaJIOH ITA’KHOCTH

[ToaroroBka JaHHBIX OCYLIECTBIISIETCS IPahUUECKUM CIIOCOOOM.

OH obecnieunBaeT COOTBETCTBHUE B MOJIOKEHUH 0OBEKTOB Ha MPOEKTHBIX
4epTekax U Ha MECTHOCTH B IIpeiesiaX TOYHOCTH IIJIaHa.

Ha Tonorpaguueckuil miaH HAHOCAT KOHTYP IPOEKTUPYEMOIO 3/IaHUS
(puc. 10.1 a). [TpuBs3ky npoekTa AJis BBIIOIHEHHS pa30MBKY Ha MECTHOCTHU
OCYILECTBIISIOT IIyTEM ONPEAEIICHUS PACCTOSIHUM OT OMKalIINX KalluTaabHbIX
COOPYKEHHUI C TTOMOIIBIO H3MEPUTENSI M MacIITaOHOM TMHEWKH,. [Ipu aTOM B
JIMHUH BBOJAT MOIPABKHU 32 JeopMaIuio OyMmar.

Jnvna nuaun d,, Mexy Toukamu A u B Ha utane Oynet

dyg = d;\B(KX .c0s% o, + K, -sin’ aAB) (10.1)

rae d,; na,; - I3MEPEHHbIEC 3HAYCHMSI JUIMHBI JINHUW U JUPEKIMOHHOTO yIJIa
COOTBETCTBEHHO.

K, u K, BeUUCISIOT IO hopmyrie (9.2).

il

Puc. 10.1. IIpuBsi3ka OCHOBHBIX OCEM 3[JaHUI: a - IUIaH y4acTKa,
0 — cxema pa30MBKH.

Ha puc. 10.1, a) mokazana npussizka (paccrosiuusg 16,00 u 10,00 m)
npoektupyemoro 3nanus (KXK) k 5-sTaxxHOMY XHIIOMY I0MY, PACIOJIOKEHHOMY
HapajyIeIbHO MPOEKTUPYEMOMY 31aHUI0. VI3MEPEHBI TAKKE PACCTOSIHUS 10 APYTHX
KaluTalbHBIX COOPYKEHUH. DTH PaCCTOSHUS UCIOIB3YIOT IPU pa30UBKe Ocel Ha
MECTHOCTH JJIs KOHTPOJIbHBIX MpoMepoB. B mpumMepe Ha puc.3 a) onpeseseHsl
paccrostaus (31,60 M 1 2,90 M) 10 9-3TaskHoro *KMoro 3aanus (9KK).

1o mony4eHHbIM pe3ybTaTaM COCTABIISIOT CXEMY pa30UBKH (pa30MBOYHBIIHI
yepTeéx) (puc. 10.1, 6), KyJ1a HAHOCSIT OCHOBHBIE OCH MPOEKTUPYEMOTO 3/IaHusl,
CYILIECTBYIOIME KAUTAIbHBIE CTPOCHHUS, HEKOTOPbIE AJIEMEHTBI CUTYyaIUH.

Jlanee Ha Hee BBIMUCHIBAIOT BeMYMHBI pHBs30K (31,80 M u 2,70 m),
pa3mepsl 1o ocHOBHBIM ocsiM (40,00 u 16,00 M) 1 tuaroHaib MPSMOYTOJIbHUAKA
oceit (43,08m). Pazmepbl mpUBOISATCS 1O OCSIM, IIOITOMY YUUTHIBAKOTCS
paccTOsTHUSL OT KOHTYPOB 3IaHU 10 MX OCEH.

18 IMoaAroToBKa JAHHBIX M BLIHOC B HATYPY OCHOBHBIX OCeil 31aHuii U
COOPY>KeHHMH MOBBIIIEHHOU ITAKHOCTH

18.1 I'pado-ananuTnyeckas NOAroTOBKA JaHHBIX ISl pa30UBKHU
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OCHOBHBIX OCeMl
18.1. 1 Pacuér koopauHAT TOYEK MepeceueHUs] OCHOBHBIX OCEH 37aHuUs

Ha nmman ywactka MectHoctu (puc. 11.1) HaHOcAT rabapuThl
npoekTupyeMoro 3xaHus. Ha otrnenbHOM nucte  4epTéxHOM Oymaru B
IPOU3BOJIBHOM MaclTabe COCTaBJSAIOT IJIaH PACIONOKEHMsI oced 3haHus (puc.
11.2).

PaccrostHust MeXIy OCHOBHBIMH OCSIMU JIOJKHBI OBITH KPATHBI 6 M WJIH 8 M.

[ToAroTOBKY JAaHHBIX HAYMHAIOT C pacyéTa KOOPJIMHAT TOYEK MEepeceUeHUs
OCHOBHBIX OCEH.

C mutana oceit 3nanus (puc.11.2) 6epyT paccTOsHHS OT HapyXHBIX IpaHeil
creH 10 oceit (100 u 150 MM B HameM puMepe) U OTKIIAABIBAIOT ATH PACCTOSHHUS
B cooTBeTcTBUU ¢ Macimrabom (M 1:500) ot rabaputa 37aHMs HA IUIaHE y4acTKa
MectHoCTH (puc. 11.3).
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Puc.11.2 I1nan oceii 31adus.

0 | 100
.__. : .' ._::.T‘Esd.@
| |

1
| |
-

O“g)—‘ : -—-—*-JF-—-~-J*$

Puc.11.3 Fa6apHT 3,H3HI/I$I BBII[CJIGHI/IG TOYEK [IEPECEUEHUSI OCHOBHBIX OCEH
BriOupatoT HanOoIbIIyI0 CTOpPOHY 37aHus, Hanpumep A7-Al, rpaduuecku
OMpEeNeNAIoT Ha IUlaHe koopauHaTel T.A7 (cm. myHKT 3.1.) (X 27 =383.50M,

Y,, =385.00M) W JUPEKIMOHHBIA YrOJ HampaBlieHUs BbIOPAHHONW CTOPOHBI.
JIMpEeKUMOHHBIA yTrod U3MEPSAIOT TPAHCHOPTUPOM (C  BO3MOXKHO OOJIbIIEH
TUIATENBHOCTHIO), B Toukax A7 u Al. BBUHCIAIOT cpeqHUN TUPEKIIMOHHBIN YroJl
a=(a,p +a,,, +180°)/2, THEe a,, U a,y, - U3MEPEHHbIC HA TUIAHE IUPEKIIMOHHBIC

yriel ¢ Toukd A7 Ha Al B npsiMmoM HampasiieHu# U B oOpatHoMm ¢ Al Ha A7 (o =
268° 30").

Koopaunatel Touku A7 1 AUPEKIUOHHBIN YTOJ OL BHUCHIBAIOT B BEIOMOCTh

BBIYMCIICHUSI KOOPJMHAT TOUYEK MEpPEeceYeHrss OCHOBHBIX Ocei 31aHus (TaoJl.
2).

Tabmuma 2. BeaoMocTh BBIUHUCICHHS KOOPJIUHAT TOYEK IEPECEUCHUS
OCHOBHBIX OCEH 3JaHHS.

Has Vr Jn Jn KoopauHatel, M
BaHUE JIBI PEKIIMOH |MHBI AX Ay X Y
TOYEK MEXIY  |HbIE CTODOH,
A7 26 18 - - 58 385,
8 30 0,47 17,99 3,50 00
Al 90 35 6 +6 - 58 367,
00 8 30 ,00 0,16 3,03 00
Bl 90 88 6 +0 +6 58 366,
00 30 ,16 ,00 9,02 84
B3 27 35 6 +6 - 58 372,
0 00 8 30 ,00 0,16 9,18 84
IR} 90 88 6 +0 +6 59 372,
00 30 ,16 ,00 5,18 68
5 90 17 6 - +0 59 378,
00 8 30 6,00 , 16 5,34 68
B5 27 88 6 +0 +6 58 378,
0 00 30 ,16 ,00 9,34 84
B7 90 17 6 - +0 58 384,
00 8 30 6,00 ,16 9,50 84




A7 90 26 6 +0 +0 58 385,
00 8 30 01 01 3,50 00
18 20 59 367,
6 35 6 ,03 6,80 29
89 27 27 57 364,
02 8 13 ,13 6,90 99
S7 392,
6,45 12

JUTHHBI CTOPOH S U YTkl MEXY OCSMHU 31aHusl 3 OepyT C miaHa ocei
3nanud (puc. 11.2)

Brruncnenue KoopIMHAT TOUYEK MEePECeYCHUs] OCHOBHBIX OCEH BBITIOIHSIOT
10 U3BECTHOM CXEMe, B OCHOBE KOTOPOH JIGKUT PEHICHUE MPSIMBIX T'€OJ3UYECKUX
3agad (cM. myHKT 3.2) . Cneyet oOpaTuTh BHUMAHUE, YTO BMECTO HEBSI30K B
MPUPALLEHUAX KOOPJIAUHAT MOKET MOSIBUThCS omnOka okpyrienus B 0.01m. (B
HalleM npumepe Ax = +0,0lu u Ay = +0,01u ). DTy BETUUHHY C TPOTUBOIIOIOKHBIM
3HAaKOM BBOJST B HAUOOJIbIIME 110 A0COJIFOTHOM BEJIMYMHE NPUPALLICHHUS.
KoopauuaThel TOUek I1aHOBOTO 000CHOBaHHMS (T. 2, 3, 4) CHUMAIOT rpapuuecKu
(cm. m.3.1) ¢ utana (puc. 4). B aToM ciryyae AJIMHbBI CTOPOH (S 2.3, S 34) U
JTUPEKIMOHHBIC YTIIbI (o, 5, &, ,) TOTYYAIOT U3 PEIICHUsT OOPATHBIX

reojae3ndeckux 3anad (cm. m. 3.3; Tadum. 3).

JIn6G0 KOOpAMHATHI UCXOAHBIX MTYHKTOB, IJTUHBI CTOPOH U JUPEKIIMOHHBIC
YIJIbl BBITUCHIBAIOT U3 TOTOBOM BEIOMOCTH BBIYMCICHUN KOOPAUHAT TOUCK
IUIAHOBOr0 0OOCHOBAHHUS.

Jlns ymoOCTBa JadbHEUIINX U3MEPEHUN U BBIYMCICHUM 3TH JIaHHBIC
3aHOCAT B Ta0J1.2.

18.1.2. PacyeT pa30MBOYHBIX JIEMEHTOB MIEPEHOCA B HATYPY OCEH 3MaHUs

Jly1s BBIHECEHMsI B HaTypy ocell He0OX0AUMO, MPEXK/IE BCErO, BRBIHECTU
TOYKH NIEPECEUEHUs OCHOBHBIX OCEH 3AaHMsI.

Ha MecTtHOCTH OcH pa30uBarOT (BBIHOCAT B HATYpY) CIOCOOAMH MOJIIPHBIX,
MPSMOYTOJIbHBIX KOOPAWHAT, TUHEHHBIMH M YTJIOBBIMHU 3aCEUKAMH.

Cnoco6 pa30MBOYHBIX PaOOT BEIOUPAIOT B 3aBUCUMOCTH OT YCJIOBHIA
MECTHOCTH M HAJIMYUS TE€X UM UHBIX T'€0JIe3MUeCKUX MPUOOpoB. OCTaHOBUMCS B
KauecTBe MpuMepa Ha MoJsipHOM criocoOe. Ha miane ydyacTka MECTHOCTH
HaMEYaloT HAIPaBJICHUS C TOUYEK IJIAHOBOTO OOOCHOBAHUS Ha MEepPeceUeHus
OCHOBHBIX Ocel 31aHus. [Ipy 3TOM MOJISIpHBIE pacCTOSHUSA 110 BO3MOKHOCTH
JOJDKHBI OBITH HEOOIBITMMHU (OJHO YIIOKEHUE MEPHOMU JICHTHI), HA JIMHUU HE
JIOJDKHO OBITH IPETISITCTBUI IS H3MEPCHUM.

Jlyist onipeienienrst pa30MBOYHBIX DJIEMEHTOB (MTOJIIPHBIX YTIIOB U
PACCTOSIHUIN) 0 HAMEUEHHBIM TOYKAM PEIIAI0T OOpaTHBIE T€Oe3MUECKHUE 3aaUn
(cm. 1.3.3.). Beruncnenus peKOMEHyeTCsl BBIMOIHATh HA MUKPOKAJIbKYJISTOPax
(manmpumep, Ha "MK-56" o mporpamme [1, c.7-8]) ¢ opopmiieHrem pe3ynbTaToB B
BEJIOMOCTH, (Ta0J1.3) U COMPOBOXKIATH JJIs1 HATJISTHOCTH COOTBETCTBYIOIIMMU
cxeMaMu U pacuéramu (puc. 11.4).
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Ha puc.11.4 g,, g, — nonsipubie (pa30MBOYHBIC) YIIIbI, B; — TOTOJIHEHHUE
nossipHoro yria 1o 360, a, , — JMPEeKIMOHHBINA YroJl HCXOJHOIO HallpaBJICHUs,
a, ; — O0paTHBIN eMy IUPEKIMOHHBIN YO, a, 5 ,Q, 5, — JUPEKIMOHHbIE YTIIbI
BBIUUCIISIEMBIX HAIIPABICHUM, S, ,,S, ,; — IOJISAPHBIC PACCTOSHHUI.

Fs = 5_60"’ $s'

f55' s —45—44! =

= 89°02'48" — 18°09'15" =

=70° 53 34" 7

P3= 360°-70°53'34 = 289°06 26"
Sa3-A1 =6.45m

E® - X e , ,
. E)\ : Pa=dy-ar=Lo-s =
L 2 = dyir —(Lsy +180°) =
Liar . =314%5'0r"-(89°02%8 " 180°)=
) Loz = ascuors”
f:"“ 1’ - R 54737 f-iaozn
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Puc.11.4 Cxema u mpumep pacuera pa30OMBOYHBIX JIEMEHTOB IMEpPEHOCca B
HaTypy TOUYEK [EPECEUEHUSI OCHOBHBIX OCEH 37aHMsI MOJISIPHBIM CITIOCOOOM:

a - 1 Touku Al, 6 — msa Touku A7.

Tabnuma 3-BegoMocTs perieHnst 00paTHBIX Ie01e3MUECKUX 3a1a4

JUI pacueTra pa30MBOYHBIX AIEMEHTOB (TpUMeEp, AJis Touek al u a7)

[Tops DopmyIibl U A (ucxomubIii 3 A (ucxonusiii 4
JIOK 0003HAYEHUT  |IVHKT). IIVHKT).

1 Ve 367,00 385,00

2 Vi 364,99 392,12

3 AY =Yg — Y, +2,01 -7,12

4 X 583,03 583,50

5 X 576,90 576,45

6 AX = Xg — X, +6,13 +7,05

7 tga,, = Ay/AX 0,32790 1,00993

8 Mg = arctgo . 18,15409 (18° 09’ 45,28304 (45°16

15//) /59//)

9 & 18° 09’ 15" 314° 43" 01"

10 SiN g 0,31157 0,71059

11 Sl = AX/SiNa g 6,45 10,02

12 COSQ s 0,95022 0,70361

13 Sis = AX/COS g 6,45 10,02

14 S =(She +Shke) 6,45 10,02

18.1.3. CocTaBnenune pa30dUBOYHOTO YEPTEXKA.
CocTtaBieHreM pa30dMBOYHOTO YepTekKa 3aBEPIIACTCS MOATOTOBKA TaHHBIX

AJIs1 BBIHOCA TOYCK IIEPECCUCHUSA OCHOBHBIX ocel 3JaHuA B HATYypYy.

Ha pa30nBo4YHOM 4epTeke B MPOU3BOJIBHOM MaclITade N300paxkaroT BECh
rpaduuecKuil ¥ YUCIOBOM MaTepual TakK, YTOObl OH YUTAJICS O€3 3aTpyAHEHHUIA.

O0s13aTeIbHO MOKA3bIBAIOT TOYKU M CTOPOHBI INTAHOBOTO OOOCHOBaHUS,
OCHOBHBIE OCH 3/1aHUs1, Pa30UBOYHBIE JIEMEHTHI, @ TAK)KE HAIIPABIICHUE CEBEP-IOT

(puc. 8).
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Puc.11.5. Pa30uBOoYHBIN YepTEK.

Ha ueprexe BBIUCHIBAIOT 3HAUEHUS TUArOHaIeH MPSIMOYTOJIbHUKOB
MOJTy4aeMBbIX U3 PELICHUSI OOPATHBIX I'€0Je3NYECKUX 3a1a4.

Ecnu pacué€r pa30bUBOYHBIX 2JIEMEHTOB MPOU3BOIUIICS JJISI METOJIA YTJIOBBIX,
JIMHEWHBIX 3aCEUEK WJIU NMEPIEHIUKYIIAPOB, TO HA YEPTEXKE MOKA3BIBAIOT
COOTBETCTBYIOIIAE 3HAYECHHUSI YIJIOB, PACCTOSIHUM.

18.2 Pa30ouBKa (BHIHOC B HATYPY) OCHOBHBIX OCeil 31aHuMI

[TocTpoeHune pa30MBOYHBIX 3JIEMEHTOB HA MECTHOCTH OCYIIECTBIISIETCS 110
pazouBouHOMY uyepTexky. [locnenoBaTenbHOCTh IEUCTBUNA PACCMOTPUM Ha
npuMepe BoiHOca Touku Al B HaTypy (puc.).

B Touke 3 muiaHoBOro 060CHOBaHUSI TEOAOJIUTOM C TOYHOCTHIO OTCYETHOTO
YCTPOICTBA CTPOSIT MPOSKTHBII momsipHsIii yrox [1, c. 8-11] (5,=289°06' 26”).

[TomyyenHoe HanpaBieHue Ha Touky Al momeniaercst BEMIKOW UK MIMHIIBKOU (13
KOMIUIEKTa MEPHOM JIEHTHI) U BBIHOCUTCS IPOEKTHOE MOJIIPHOE PACCTOSHUE
(S,,,=6,45M) c MOMOIIBIO0 METALTHYECKOI MepHOU JieHTH! [ 1, ¢. 12]. Touka

3aKPETISIETCS KOJIBIIIKOM.

IIpu NOJAPHBIX PACCTOAHUSIX 10 6 M IOCTPOEHUE MPOEKTHOTO yria
BBITNOJIHSIOT MPU OJTHOM TOJIOKEHUH KpyTra T€0J10JIuTa, 0ojiee 6 M - Ipu ABYX
MOJIOKEHUSIX KpyTa.

[Tpu nonsipHBIX paccTOSHUSX MpeBbilatonme 20 M TOYKH MEPECEUCHUS OCeil
CTPOSIT C KOHTPOJIEM MIPH JIBYX MOJOKEHUAX KPyTa ¢ JBYX TOUYEK IIAHOBOIO
000CHOBaHUS (JIOJKHBI IPUCYTCTBOBATh Ha Pa30MBOYHOM YepTEXKE
COOTBETCTBYIOIINE TAHHBIE).

AHanoruyHo BBIHOCAT B HaTypy Touky A7 u /I3 (c ToYek MmiaaHOBOro
obocunoBanus 4 u 2). Henocraromnue touku (B1, B3, B5, B7, /15) noctpauBaroT
JMHEHHBIMH 3aC€YKaMU, METOAOM MEPIEHANKYIISPOB, OPUCHTUPYSI TEOOJIUT IO
JUTUHHBIM JITHUSIM.

18.3 3akpenJsienne oceit

OOHOBPEMEHHO € TOCTPOEHUSIMU MTPOU3BOASAT 3aKPEIIJIEHUE OCEH BbI-
HOCKaMH U OKpackaMH (HE MEHee 4eM JIBYMsI 11l KaKI0M OCH) Ha CYLIECTBYIOIUX
3JJaHUSX U COOPYKEHUAX. 3aKPEIUIEHUE OCYLIECTBISIOT J€PEBIHHBIMU
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KOJIBIIITKAMH FJIA METaJUTMYECKUMHU ThIpsiMU. [locne moctpoeHust 00HOCKH, UX
MIEPEHOCAT Ha 0OHOCKY M 3aKPETLISIOT TBO3ISIMH.
18.4 CocTaBJ/ieHue pa30MBOYHOI0 YepTeKAa.

[TpaBMIIBHOCTH MOCTPOSHUH TOYEK MepeceueHa OCHOBHBIX OCEH 3aHus
KOHTPOJIUPYIOT MPOMEPAMU TUArOHAJIEH MPSAMOYTOJIbHUKOB. OTKIOHEHUE
KOHTPOJIBHBIX TTPOMEPOB OT MPOCKTHBIX 3HAUCHUH HE OJDKHBI IPEeBBIIAThH 1.5
TOYHOCTH BBIHOCA OCHOBHBIX OCEH.

Pe3ynbTaThl KOHTPOIBHBIX IPOMEPOB, OTKIIOHEHUS OT MMPOCKTHBIX 3HAYCHUN

@ -OTKNOHEHUA OT
" NIPOEKTHHX 3HAUEHAH

® -_c'raogﬂue TOUKH
oce .

-

BBIITMCBHIBAIOT HA UCIIOJIHUTEIbHBIN YCPTCK (pI/IC9) KpaCHbIM OBCTOM.

Puc.9. McnomuuTenbHbIN yepTek pa30aBKH OCHOBHBIX OCEH 3/1aHUA.

18.5 CocraBJiienne cxemMbl 0J1aroycTpOMCTB.

Ha cxeme OnaroycTpoiicTBa MOKa3bIBalOT OTMOCTKY BOKpPYI 3JaHHUS H, B
3aBUCUMOCTH OT OKpY>Karolleil 3acTpOMKH, BOCCTAaHABIMBAEMbIE U BHOBb
cO37aBaeMble TPOTyaphl, NOABE3/IbI, CKBEPhI, TA30HBI U Ip. DJIEMEHTHI, a TaK XKe
BCE HEOOXOoaMMble pasMepbl M paccrosHus (puc.10). Jlns BoccTaHOBICHHUS
AJIIEMEHTOB  OJIarOoyCTpOMCTBA Ha MECTHOCTH 3aJaéTcsi HUX  MOJIOKEHUE
OTHOCHUTEJIbHO, OCHOBHBIX OCEH 3JJaHUM.
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Puc.10. Cxema Gnaroycrpoicraa

70



CTPYKTYPA U COAEP/KAHUE ITPAKTUKHU

O6miass TpyJdO0€MKOCTh Yy4e€OHOW TPaKTUKK cocTaBmseT 1,1 3adeTHBIX
enunuibl 40 akageMudyeckux yacoB (1 Hemens)

Buabi yueOHoii padoTbl, Ha
NPAaKTHKe, BKJIKYAs

Ne Pa3nennl (3Tanb) DopMbI TEKYLLIET0
CaMOCTOAITEILHYI0 padoTy
n/n NMPAKTUKHA KOHTPOJIS
CTYJEeHTOB U TPY10eMKOCTb (B
yacax)
[ToaroroBuTEIBHBIN 3TaII,
o BenomocTtb
BKJIIOYAIOIMI BBOAHYIO Jekiuto, |JIekmus — 2,5 yaca HPOXOIKIHHS
MHCTPYKTaX MO TEXHUKE Hucrpykrax-30 Mun p
1 MHCTPYKTaxa 1o
0€30MacHOCTH Ha IIPAKTHKE, [MoxroroBka obopymoBanus -2 daca TeXHIKE
MOJTOTOBKY U BbIJIa4 Brinaga o6opynoBanus -30 MuH
a Y Aaty A pyA 0€e30MacHOCTH,
000pyI0BaHUs
[ToaroToBka K moJeBbIM paboTam
(3HAKOMCTBO C METOJUKOM
CamocTrosrenbHas paboTta JlokJ1aapl CTyIEHTOB,
OIHCAHUSI TIOYBEHHOTO TPOQHIIS,
2 CTYAEHTOB — 1 yac Oecelbl ¢

¢dakTopamMu OYBOOOpa30BaAHUS,
[OYBAMH TEPPUTOPHU IPAKTHKH
(KamepaJIbHbIE 3aHSATHS).

becena ¢ npenonasarenem -1 vac

npenoaaBaTciicM

Opranuzanys 1 npoBeeHNue
MapIIPYTOB 10 CHCTEME ITOYBEHHO-
3 |reomopdosorndeckux mpoduiiei ¢
3aJI0)KEHHEM Pa3pe3oB U MX
OINMHCaHNEM

3anoxeHue pa3pe3oB, UX OMUCAHHE,
OTpeziesieHNe THUIIA MTOYBBIL: 2
KateHbl, 11 pa3pe3oB -20 yacos
(Mo pyKOBOJICTBOM
npernoaBaTers)

Kontposns 3a
MPUCYTCTBUEM
CTYACHTOB, HATMYUEM
TMOJIEBBIX JTHEBHUKOB y
KaKJJ0T0

4 |KamepainbHble paboThI

Odopmienue THEBHUKOB,
(opMHpOBaHUE MTaKeTa OTYETHBIX
MaTepHuaioB, HAMCaHUE
TEOPETUYECKHUX PA3/EIIOB,
MOJITOTOBKA K OTYETY
1.CamocrostenbHas padora -4 yaca
2.Pabora ¢ npemnomaBarenem -12
4acoB

[IpoBepka nHEBHUKOB
Y JPYTUX OTYETHBIX
Marepuanos. becena
MPEno1aBaTelisd 1mno
BOITPOCAM IIOJArOTOBKH
K OTYETY

5 3aH_II/ITa OTYCTA 110 IMPAKTHUKE

2 gaca

Jomyck k 3auety
rpynimsl (poBepka
MaTepHaoB, OTBETHI
Ha BOIIPOCHI
HavaJlbHUKA
npaktuku) becena c
IPENOABATEIEM.

TEOPETHYECKUE ITOJIOXKEHUA

Ilonesvie MOpgbO]lOZulleCKue UCC1e008AHUS NOY8

IlouBeHHBIE

MMOArOTOBUTEIIbHBIM, TTOJIEBOU U KAMEPAIbHBIN.

Tlooecomosumenvhulii nepuoo.
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B moarotoBUTENbHBIN MEpPHOJ OMpENesioTcs 00beM U IUIaH padorT,
TOTOBUTCS KapTorpaguyeckasi OCHOBA, U3y4alOTCsl YCIOBUS I10YBOOOpPA30BaHUs U
OCOOEHHOCTH TOYBEHHOIO0 IOKpOBAa TEPPUTOPUHU IO JIUTEPATYpPHBIM U JIPYIHUM
VMCTOYHHKAM, Ha MX OCHOBE COCTaBJIIETCS CHUCTEMAaTHYECKHM CIUCOK II0YB,
U3y4aloTcsl  OCOOEHHOCTH  CEIbCKOXO3SWCTBEHHOIO  MCIIOJNB30BaHMUsS  MOYB,
IIPOBOJUTCS IIPEIBApPUTEIILHOE Ja”amwapTHOE nemudpupoBanme
a’3pO(POTOCHUMKOB.

[Ipn nnaHupoBaHUU OO0BEMOB pPabOT OMpENeseTCsl YUCIO TMOYBEHHBIX
pa3pe3oB, MCXOAS W3 HOPMATHUBHBIX MarepuaioB. OHO 3aBUCUT OT KaTE€ropuu
CJIIOKHOCTH TEPPUTOPUI U MacuITabda chbeMKH. KaTeropust C10KHOCTH BBIIEISIOTCS
B 3aBUCUMOCTH OT IECTPOTHI (CIOKHOCTH OYBEHHOI'O IMOKPOBA) 1 HHTEHCUBHOCTH
CEJIbCKOXO3SIMCTBEHHOT'O UCIIOJIb30BAHMS.

Ilonesoii nepuoo.

JUis  O03HAaKOMJIEHHSI C YCIOBUSMU IIOYBOOOPA30BaHMS U TMOYBAMU
UCCIEeTyEeMOM TEPPUTOPUH, nepen HayaJjioM paboT IPOBOJUTCS
PEKOTHOCIIMPOBOUHOE oOcienoBanue. Besg wim Oosblias 4acTb TEPPUTOPUU
IepeceKaeTcs ¢ TaKuM pacyeToM, 4TOObl OXBaTUTh IO BO3MOXHOCTH BCE
OCHOBHBIE (POpMBI pesibepa U yCTAaHOBUTH TONOrpaduueckue 3aKOHOMEPHOCTU B
IIOYBEHHOM IMOKpoBe. [locie mpoBeneHuss MapLIpyTHOIO PEKOTHOCHHUPOBOYHOTO
oOce0BaHMs MPUCTYIMAOT K OMPENEIECHUI0 COCTaBa MOYBEHHOro Mokpona. [Ipu
IUIAHUPOBAHUM MapLIPYTOB KCIONB3YIOT CIOCO0 MapasuieNbHbIX TEPECEUECHUN 10
penbedy MECTHOCTH B HAINPABIECHUU MAJIEHUSA CKJIOHA WJIA METOJ PaCIOJIOXKEHUS
pa3pe3oB MO KBaJpaTaM B BHJE CIUIOIIHOW CETKM B COOTBETCTBUU C HOPMOU
pa3pe30B Ha €UHUILY TUIOIIA/IH.

JIJist n3y4eHusi TOYBEHHBIX CBOMCTB, B TOM YMCJIE U HEKOTOPHIX (PM3UUECKUX
CBOMCTB, B MOJIEBBIX YCJIOBHSX MPUMEHSAETCS METOJ "KIouei'": Mo hMerolencs
IIOYBEHHOM KapT€ BBIIEISIOT OCHOBHBIE T€HETHUECKHUE ITOYBEHHBIE PA3HOCTH U UX
BApUAHTHI o I'PaHyJIOMETPUYECKOMY COCTaBy, COJIOHILIEBATOCTH,
APOAUPOBAHHOCTA. Ha THUMUYHBIX JIS JaHHOTO pailoHa penbede U TOUBE
BBISBJISIIOT ONBITHYIO TIOMIAAKY - "kirou" pazmepamu 10x10, 50x50 unu 100100
M, 3aKJIQJIbIBAIOT HA HEW OJIMH WM JiBa TTyOOKUX pa3pes3a 0 2 M u riiyoske. Takum
OCHOBHBIM TJIyOOKHM pa3pe3oM J0JKHA OBbITh OXapaKTepHU30BaHAa KaK MOKHO
OoJpIIas MJIOMIAJb, MOCKOJIbKY 00beM pabOThl MPHU MPOBEACHUHM HCCIEIOBAHUS
(bu3nUecKkux CBOMCTB TIOYBBI (3aTpaTa BPEMEHH, MCIOJIb30BaHUE OOJIBIION
IVIOLIAAM)  OrPAaHUYMBAET, OCOOEHHO B  IPOU3BOJCTBEHHBIX  YCJIOBHSX,
BO3MOKHOCTh IIPOBOAUTH pabOTy HA MHOTHX TOUYKaX.

Tunwvl nougenHvIX paspe3os.

[TouBeHHBIE pa3pe3bl 3aKJIAJbIBAIOT ISl U3yYEHUS U ONPEIEICHUS MOYB B
MPUPOJIC, YCTAHOBJIEHUS TPAHUI] MEXKIY apeajaMHd pPa3IUYHbIX TOYB; B3SITHUS
o0pa3loB uig aHAIW30B. Pa3pe3bl OBIBAIOT TPEX THUIIOB: MOJHBIE (OCHOBHBIE)
pa3pesbl, MOTYsIMbI (KOHTPOJIbHBIE), TPUKOIKHU (TOBEPXHOCTHBIE).

Ilonnvle, unu ocHogHble, Pa3pe3bl ACNAIOT C TAKUM PAacyeTOM, 4TOObI ObUIH
BCKPBITHI BCE€ MOYBEHHBIE TOPU30HTHI U YACTUYHO BEPXHSA 4acCTh HEM3MEHEHHOMU
WIM MaJION3MEHEHHOW MAaTepuUHCKOW mopoasl. VX 3aknaapiBailoT B Haumbosee
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TUIIAYHBIX, XapaKTepHbIX MecTtax. OHM choyKaT AId JETAIbHOTO HW3Y4YEHUs
MOP(}OJIOro-TeHeTUYECKUX MPU3HAKOB IIOYB U 0TOOpa 00pa3IoB MO CJIOSIM WUJIH T10
TEeHETUYECKUM TOPU30HTaM ISl PU3UKO-XUMUYECKUX, OMOJOTMUYECKUX U JIPYIHX
aHaJIM30B, OIPENENICHUs] OKpacku, CTPYKTypsl M T.A. [JyOmHa OCHOBHBIX
IIOYBEHHBIX Pa3pe30B CHIBHO BAPBUPYET B 3aBUCUMOCTH OT MOIIHOCTH IIOYB U
uenen uccaenoBaHuil. OOBIYHO B MPAKTUKE MOJIEBBIX TOYBEHHBIX UCCIIEIOBAHUI U
KapTUPOBAHUS MOYB IIOYBEHHBIE pa3pe3bl 3aKJIaIpIBAlOT HAa MIyOuny 1,5 — 2 M.

Ilonysmol, UM KOHTPOJIbHBIE pa3pe3bl, 3aKJIa/IbIBAIOT HA MEHBIIYIO TTIyOHHY
— ot 70 1o 125 cm, 00bIYHO A0 HIKHEH TPETH MEePEeXOJHOr0 TOPU30HTA WUIIH JO
BCKPBITUSL MaTepUHCKOM mopoabl. OHM choykaT Juisl  JTOHOJHUTEIBHOrO
(KOHTPOJFHOTO) M3YYEHHsS] OCHOBHOW YacTH MOYBEHHOTO MPO(UIS — MOIIHOCTH
TYMYCOBBIX W JAPYIMX TOPU30HTOB, IIyOWHBI BCKUIIAHHUS W 3aJIETAHUS COJIEH,
CTEIICHU BBILIEIOYEHHOCTH, OINOJA30JICHHOCTH, COJIOHIIEBATOCTH, COJIOHYAKOBOCTH
U 1p.

Ipuxonku, unu menkue, TOBEPXHOCTHBIE pa3pesbl, MNIyOHMHOIO MeHee 75 cM,
CIIy’)KaT TJaBHBIM 00pa3oM JUIsl YTOYHEHHs] IMOYBEHHBIX TPAaHUI, BBISBIECHHBIX
IIOJIHBIMM Pa3pe3aMu U MOJIySIMAMMU.

3anoorcenue nouseHHvIX pazpe3os.

Pa3pe3 (unm mouBeHHBIX IHIypd) HEOOXOAMMO 3aKJIaJbIBaTh B Hauboiee
XapaKTEPHOM, THITMYHOM MECTE HCCIemyeMoi Tepputopur. [louBeHHBIE pa3pe3sbl
HE JOJDKHBI 3aKJIaJbIBAaThCA BOJW3HM JOPOT, PSAAOM C KaHaBaMH, CBaJKaMH,
OTCTOMHWKAMH, Ha HETUIWYHBIX i1 JaHHOW TEPPUTOPUH  DJIEMEHTaX
MUKpopesibeda (MOHUKEHUS, KOUKH).

OCHOBHOW pa3pe3 TIIATEIbHO MPHUBSA3BIBACTCA K MOCTOSHHOW TOYKE WU
HECKOJBKMM TOYKAaM Ha MECTHOCTH (K IIOCEJIKY, IOCTOSHHOW Opore, JTUHUHU
JIEKTpoIiepeaad W T.I1.) C YKa3aHUEM HAMpaBJICHUS U PACCTOSHUS OT HUX.
Omnpenenstorest koopauHatel 1o GPS. MecTo mososkeHnus paspesa 3aluchiBalOT B
MOJICBOM JTHEBHUKE U pa3pe3 HAHOCST Ha KapTy WIH IUJIaH MOJ COOTBETCTBYIOIINM
HOMEPOM.

OcHoOBHBIE pa3pe3bl NPEIHA3HAYAOTCS IS BCECTOPOHHETO H3yUCHUS
nouBeHHOM ToJIM. OHU BCKPBHIBAIOT BCE TTOUYBEHHBIC TOPU3OHTHI J0 TTYOUHBI HE
MeHee 2.0 M, KOTOpbIE€ TOJAPOOHO OMMCHIBAIOTCHA. ECIM TUIOTHBIC MOPOABI WU
TPYHTOBBIC BOJIBI 3aJICTAIOT B Mpeaeiiax 2 M, TO TUIyOMHa SIMbl OTPaHHUYHUBACTCS
TJTyOMHOW BCKPBITHS TJIOTHOW TTOPOBI MITH TIOSIBJICHUEM BOJIBI.

HccnenoBanus (GU3HUECKUX CBOWCTB ITOYBBI MPOBOJAT IO T€HETUYECKHUM
TOPU30HTaM JI0 TJyOWHBI 3ajeraHds TPYHTOBOW BOJIBI WM BEpXOBOJKH. Ilpu
rIyOOKOM HWX 3aJicTaHWM  CJICAYeT OXapaKTepHu30BaTh MATEPUHCKYIO |
MOJICTHJIAIONIYIO TTOPOJIbI, TaK KaK OT HUX II0YBA YHACIEOBaia PsJl CBOWCTB,
KOTOpbIE HY)KHO YYUTBHIBATh MPHU PEIICHUH MEIHMOPATUBHBIX 3anad. Hampumep, B
3aCyIUIMBBIX palloOHaX, TJI€ UCCIIEIOBAHMS BEAYTCS C IEIbI0 OPOIIEHUs, TTyOnHa
MOYBEHHOTO pa3pesa A0bkHa ObITh 4 — 5 M. Ciiou, 3ajeraroniye rioy0xe, €Clid TOTO
TpeOYIOT HCCIEAOBaHMS, XapaKTEpPU3YIOTCS oOpasiamu, B3ATHIMH OypoM U3
CKB)KHMHBI, KOTOPYIO MOXXHO MPOOYPUTH B THO pazpesa. 31eCh BAXKHO MPOCIEAUTH
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CBOWCTBA  TUIyOMHHBIX  TOPHU30HTOB -  TPAHYJIOMETPUYECKUUA  COCTaB,
BOJOTIOBEMHYIO CLIOCOOHOCTH (110 TITyOUHE 3aJIeTaHusl KalWJUIIPHOM KaliMBbl).

Pa3zpe3 opueHTHpYIOT 1O KOMIacy ¢ tora Ha ceBep. Ha BbIOpaHHOM mis
MMOYBEHHOI'0 pa3pe3a MecTe KomaroT My pasmepom 0,8x1,5%2,0 M Tak, 4TOOBI TpU
CTEHKUA OBLIM OTBECHBIMH, T.€. BEPTHKAIBHBIMH, & YETBEpTas — CO CTYNEHbKaMu
(pucynok 1). Ilepemusis crTeHka AoDKHA ObITh MMpUHOM okosio 1 M. Ee
pPEKOMEHJIyeTCsl JieflaTh OOpallleHHOM Ha CEeBEp, B TAaKOM Ciy4yae IOYBa JTOU
CTeHKHA OyAeT MeJJICHHEe MPOChIXaTh M, KPOME TOTO, MPH ONMUCAHWUU HE OyIeT
MelmaTh M3MEHEHHE ocBelmleHHOCTH. C(CTeHka, KOTopas MCHOJIb3yeTcs IS
ONMCAHMS pa3pe3a, TOJDKHA PacloiaraThCsl HAIPOTHUB COJTHIA U CTYIIEHEK.

Jlnnaa paspes3a omnpenensieTcss TIyOMHOW ero ¢ TaKUM PacdyeToM, YTOOBI
Mok AHa ObUTa okonmo 1M% ITiomags BOKPYT TONOBHOM YacTH paspesa — He
MEHEE OJIHOTO MeTpa OT NepeAHed CTeHKHM U OOKOBBIX CTEHOK (Ha JuHYy 1 M)
OXpaHsSIETCsl OT 3aTaNThIBAHUS, 3aCHINOK MTYOMHHBIMU TOPU30HTAMHU MPHU BhIOpOCE
WX U3 paspesa.

Heo6xoaumMo NOMHHUTBH, YTO WCHOJB30BaHHAS IUIOMAAh (OCOOCHHO Ha
CEJIbCKOXO3SIICTBEHHOM YTOJIbE€) JOJKHA OBITh Iiefiecoo0pa3Ho MUHUMaIbHOU. K
paspe3y U K OTACNbHBIM pabo4yuM IUIOMIAIKaM MPOKIIAIBIBAIOTCA OJHA TPOIMHKA,
KOTOpOW  mosb3yloTcss  Bce  paboratoume.  [lomeBoe — oOopymoBanue
COCPEIOTOYMBAIOT OKOJIO pa3pe3a B OJHOM MECTE - Ha KJIeeHKe Wi OpeseHte. B
HAMEYEHHOM KOHTYpPE pa3pes3a CHaydajla CHUMAKOT MaxOTHBIM CJIOM WIM JIEPH U
cOYpTOBBIBAIOT C OJHOW CTOPOHBI pa3pe3a. B Ty ke CTOpPOHY CKJIaAbIBAIOT U
T'YMYCOBBIE TOPU30HTHI, 3aJIEralOIKe MO/ IEPHOM WM MaXOTHBIM ciioeM. HuxHue
WJUTIOBUAJIbHBIE TOPU30HTHI BRIOPACHIBAIOT HA IPYTYIO CTOPOHY pa3pe3a U B KOHEI]
ero.

Pucynoxk 1 — Bug nouBeHHoro paspesa

B 3agHenn wyactu paspe3a OCTaBIAKOT CTYIIEHM [UId CIlycka. B
UCKJTIOYUTEIBHBIX CIydasX, Hampumep, KOrJa HCCICIOBAHUS JOJKHBI OBITh
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MIPOBENICHBI HA OTPAaHUYCHHOM TUTOIAAM, CTYIICHH MOTYT OBITh UCITOJIb30BAaHbI KaK
"paboune" TUIOMIAJIKU, HO TIPU O3TOM HEOOXOAUMO COOJII0AaTh CIIECIYIOIIEE:
IJIOIIAAh KaXKJIOM CTYNEeHHW JOJKHA ObITh HE MEHEE OJIHOTO KBaJpaTHOTO METpa;
OHM HE JOJHKHBI 3aTANTHIBATHCS (IO3TOMY X HY>KHO OCTaBJISITh Ha 3 — 5 CM BbIIIIE
HaMeUYeHHOU TiTyOuHbI "paboueil" MiIomaaKku U CIyCK B pa3pe3 pa3periaeTcs JIUIlb
110 OJTHOM CTOPOHE).

[Ipu komke pa3pe3a HEOOXOAMMO BBIICHUTh OCOOCHHOCTH TOYBEHHBIX
rOpU30HTOB. B AHEBHMKE HY>XHO OTMETUTh, TPYJHO WJIM JIETKO BXOAUT B MOYBY
JonaTa, 4To XapakKTepu3yeT TBEPJAOCTh W IJIOTHOCTh; MO HAJUIAHHUIO MOYBHI Ha
JomnaTy MOXHO CyIuTh O junkoctu. Ilo BbeIOpocaM Ha MOBEPXHOCTH CIEAYET
MPOCJICIUTh U3MEHEHUE TPaHYJIOMETPUYECKOIO0 COCTaBa, CTPYKTYpPhI, HaJIUYuE,
XapakTep W TJIyOMHY 3ajieraHus HOBOOOpPAa30BaHMM, BKIIOYEHUM, OTMETHUTH
rTyOMHY 3aJieTaHus] BEPXOBOJKU U TPYHTOBBIX BOJI.

[Tocne Toro kak MOYBEHHBIN pa3pe3 rOTOB K OMUCAHUIO MPOBOJAT ONKMCAHUE
MOYBEHHBIX TOPU30HTOB, oOpamasi oco00e BHHUMAaHHME Ha XapakTep Iepexoja
OJIHOTO TOPU30HTa B APYroi, oTOMparoT 00pasilbl MOYB (HUCIOIB3YS HOXK, WIH
MaJIeHbKYIO Jomatky). OmnpezelieHne MO4YB U OTOOpP MpOO MOYBBI BEAYT CHUBY
BBEpX, [UII TOro, 4YTOOBI OCHIMAIOMIASICS TOYBa HE Mellaja MPOBOJIUTH
HEeoOXoauMble HaOMIOACHUS W 3aMephbl. JlJisi oOmucaHus IMOYBEHHOTO pas3pesa
UCIIOJIb3YIOT THEBHUK.

TexHuka W TMOCIEAOBATENLHOCT, PAOOT MpPU H3YYEHUHM U ONUCAHUU
MOYBEHHOIO pa3pe3a U BeJICHUU JHEBHUKA:

1) 3anmcath HOMEp, JaTy U Teorpaduyueckoe MOJI0KEHUE pa3pe3a, OTMETHTD
xapakTtep pesibeda, yKka3aTh, Ha KakOM dJIEMEHTE penbeda cienaH pa3pes, OnucaTh
JIOJIbé M €ro COCTOSIHHE, PACTUTEIBHOCTh, COCTOSIHUE TIOBEPXHOCTU, JaTh
arpOHOMUYECKYI0 OIIEHKY II0YB; OTMETHUTh MATEPUHCKUE U MOJCTUJIAIOIINE
nopoAbl U TJIyOWHY TPYHTOBBIX BOJ, €CIM OHM OOHapyKeHbl. OnpenenuTh
MECTOIIOJIOKEHUE pa3pe3a U BBINIOJHUTH €r0 MPUBSI3KY;

2) OLICHUTDb MPOCKTHUBHOE MMOKPHITHE.

3) ompeaenuTh TIIyOMHY M XapakTep BCKkunaHus mouBbl oT 10 %-ro pactBopa
COJISTHOM KUCJIOTHI.

4) onpeneNuTh MOIIMHOCTh KaXIOT0 TOPHU30HTA M IOATOPH3OHTA IOYB C
MOCJICTYIOIIUM MOAPOOHBIM U3yYeHHEM X MOP(]OIOTr0o-reHeTUYECKUX MPU3HAKOB:
IpaHyJIOMETPUYECKUI cocTaB, (PU3UYECKHE CBOMCTBA U JpPyrue OCOOEHHOCTH
(oKpacka, CTPyKTypa, BJIQXHOCTh, IIJIOTHOCTh, CKBaXXHOCTh, HOBOOOpa3OBaHUS,
BKJIFOUEHHUSI, KOPHEBAsI CUCTEMA, XapaKTep Mepexo/ia OJHOTO TOPHU30HTA B APYTroi);

5) B HEKOTOpBIX Ciy4asx Juis OoJyiee IOJIHOM XapaKTECPUCTHUKH TIOYB
(3acosieHHBIE, TIepEyBIAXKHEHHBIC U JP.) CIEIyET MPOU3BECTH HEKOTOPHIE MPOCTHIC
XUMHUUYECKHE aHau3bl (omnpeneneHue pH, XJIOPUCTBIX M CEPHOKUCIBIX COJICH,
HaJIM4Msl JKeJie3a, COAbl M JIp.); OINpPEAeNIUTh HEKOTOphble (M3MYECKHUE CBOMCTBA
(BITaXKHOCTB, TUIOTHOCTH | JIp.), HE TPEOYIONTHE CI0KHOTO 000PYA0BaAHUS;

6) maTh MOJICBOE OMNpEICIICHUE IOYBBI, YCTAHOBUTH €€ XO3SIHCTBECHHYIO
IIEHHOCTh. B Ha3BaHWM TIOYB HEOOXOAMMO OTPa3uTh THII, TOJTHUII, BH]I,
Pa3HOBUIHOCTh U MATEPUHCKYIO MOPOJY, HANpUMEpP, YePHO3eM OOBIKHOBEHHBIN
CPEIHEMOIIHBIN TSXKETOCYTIMHUCTBIA Ha Jieccax. HaMeTuTh nmpuMepHble rpaHUlLIbl

75



€€ PacIHpoCTpaHEHUs] Ha M3y4aeMON TEPPUTOPUU U, HAKOHEI, B3SATh MOYBEHHBIC
oOpaslbl AJIs aHAJIU30B, a IPU HEOOXOAUMOCTH — U MOHOJIUT.

OIIMCAHHUE MECTA PACIIOJIOKEHUS PA3ZPE3A
TexHuuyeckue naHHbIC (CBEICHUS ):

Haumenosanue.

Jlata 3a10:KeHus pa3pesa: AeHb, MECALl, TO/I.
Hannsie 06 aBTope onucanus: ®©.1N.0., kpanuduxarus
AJMUHHUCTpPATUBHO-TEOTpaPUUECKOE MOT0KEHHE:
pecryourka, 00J1acTh, Kpai

palioH

TOpo/I, MOCENOK, AEPEBHS, CEJI0, XyTOP
HAaUMEHOBAaHHUE MECTHOCTH (ypouuiiie, 0anka, pola u T.I1.)

TeppI/ITopI/IaJILHaH IIPUBA3Ka

OTHOCHUTCIIbBHO MCCTHBIX OPUCHTHUPOB: PACCTOSAHHUC, ASUMYT
reorpa(bnquKaﬂ muypoTa: rpaaycCnol C.III.
reorpa(bnquKaﬂ A0JIroTa: rpaaycCol B. .
BBICOTA HAJl YPOBHCM MOPA: M

OINMUCAHUE BHEIIHUX YCJOBUHA

Kaumar

Tabun. Tepmuueckue napameTpbl (panuaibHbIX TOITUIIOB MTOYB

TepMuueckue Kputepuu

CymmMma [Ipo1oKUTETFHOCTD
Cymma TeMIIeparyp nepuoja
danyanbHbIH IOATHII TeMIeparyp MIOYBBI BBILIE OTPULATEIBHBIX
BO3yXa 10°C na TEeMIepaTyp MOYBHI Ha
BhIme 10°C riryouHe riyoune 0,2 M
0,2 M (MecsIIbI)

ApPKTHYECKHI MEP3JIOTHBIH 0-300 0 >8
CyObapKTriecKuid Mep3JIOTHBIN > 8
Cy0apKTHYECKHI MEP3JIOTHBIHN JUTUTEIBHO 300-500 0-400 5.8
IpoMep3aroIuit

OdeHb XOJI0JHBIA MEP3ITOTHBIN > 8
OueHb XOIOAHBIN JIUTEILHO 500-900 400-800 5.8
poMep3aroIuit

XOJI0IHBIN MEP3TOTHBIN >8
XonoaHsIi Mepv3J'IOTHBII>i JUIATEIILHO 900-1250 800-1200 5.8
poMep3aroIuit

XOJIOAHBIN POMEP3AIOIITHIA 2-5
YMEpEeHHO X0JI0JHBIH MEP3IOTHBIN > 8
YMepeHHo XOJ‘I(BZ[HBIf/i JUTATENTEHO 1250-1600 1200-1600 5.8
poMep3aroIuit

YMeEPEHHO XOJI0IHbIA MPOMEP3AI0IUN 2-5
YMepeHHBII:I JUIHTENBHO NpoMepsatonyii 1600-2000 1600-2100 5-8
YMepeHHBIH TpoMep3ar0Iuil 2-5
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YMepeHHO TeTIbIi IITUTEBHO 5.8

poMep3aroIuit

YMEpEeHHO TeIUIbIi MPOMEeP3arOIIHii 2000-2500 2100-2700 2-5

YMepeHHO TeIIblii KpaTKOBPEMEHHO 12

MPOMEP3A0IIUN

Temblit mpoMep3aroIuii 2-5

Temblit KpaTKOBPEMEHHO IIPOMEP3arOIIUi 2500-3100 2700-3400 1-2

Tennblii IEpUOJUYECKU TIPOMEP3AOIIUN <1

OueHb TeIBIH TPOMEP3arOIi 2-5

OueHb TeIUTbIi KPaTKOBPEMEHHO 1-

npoMepsaromuit 3100-3800 3400-4400

OueHp TeIUIbIH EPHOANECKH <1

poMep3aroIuit

OuyeHb TEIUIbIM HEITPOMEP3aroIuii 3100-3800 0

CyOTpornndeckuii KpaTKOBPEMEHHO 1.2

pOMep3aroIuii

CyOTponu4ecKuii mepruoanIecKu 3800-4900 4400-5600 <1

MIPOMEP3AOIINI

CyOTpornndecKkuii HelmpoMep3aroIni 0

CyOTpondecKuii )KapKuii TpoMep3aroIni 4900-6100 5600-7200 0
Peaned

[TpunsTo pasnuyatsh TpU GOpMBI pelibeda: MaKkpo-, ME€30-, MUKPOPETIbED.

Maxpopenveqd) — KpynHbIE OTPHULATEIbHBIE WIH TMOJOKUTEIbHBIE (POPMBI
noBepxHocTH mromaaeio ot 100 mo 1000 km 2.

- PaBHUHBI — IJIOCKWE PABHUHHBIE YYaCTKU C HAKJIOHOM HJIM O€3 HEro;

- JIONHMHBI (KpYNHbIE) — JIMHEWHbIE YrayOJeHUs, CONMPOBOXKIAIOIINE PYCIIO
peKu;

- XOJIMBI — OKpYIJbIE€ BO3BBIIIEHHOCTH, BbICOTOM MeHee 200 M Hapg
MECTHOCTBIO;

- YBaJIbl — BBITSIHYTHIE B OJHOM HANpAaBJICHHHM BO3BBILIEHHOCTH TOH XK€
BBICOTBI.

OnuceIBalOT CI0XKHOCTh MaKkpopenbeda:

- IITyOOKOBOJIHUCTBIN — € YepeIOBaHUEM TIyOOKHUX JIOKOWH, JIOITUH, JIOTOB;

- I[IUPOKOBOJIHUCTBI — BO3BBIIICHUS TEPECEKAIOTCS CEThIO Oallok U
OBpAaros;

- Ccna0OBOJIHUCTBIA pelibed) — paBHUHA HMMEET CJieTKa MPUIOAHATHIE
BO3BBIIIICHUS;

- pPaBHUHHBIHN pesibed) — MECTHOCTb POBHASI.

Me3zopenvegh — oTpulIaTENIbHBIC WIH MOJOXUTEIbHBIE (hOPMBI TOBEPXHOCTH
c mepenagaMu BeIcOT 2-10 1 6osiee MeTpoB U iomaabio ot 10 M 2 1o 100 kM 2

- Oyrpbl — BBITSHYThIE TTOBBIIIICHUS;

- XOJIMBI — BO3BBIIIEHUS, UMEIOIIME CKIOHBI PA3HOW SKCIO3ULINH;

- rpeOHMU, BIIAIUHBI — YTIyOJEHUS C TIOJIOTUMH CTCHKAMU;

- KOTJIOBUHBI — YTIyOJEHUS C KPYTHIMUA CTEHKAMU;

- T0’KOWHBI — JUTMHHBIC TIOHMYKCHHUS C TIOJIOTUMHU KPasiMH;

- 0aJIKu — OBparu C 3aJePHOBAHHBIMU CTEHKAMH, YaCTO 3aPOCIIUE JIECOM;
a Tak)Ke JIOHBI, OapxaHbl, KapCTOBBIE BOPOHKH, TEPpachl, KOPOTKHE OBparw,
PBITBUHBI, MEJIKKE KOTJIOBUHBI U TaK J1aJiee.
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Muxpopenved) — Menkue OTpPUIATENBHBIC WIN TOJOXKUTEIbHBIE (OPMBI
MOBEPXHOCTH IUIOMARb0 0T 1 10 10 M 2 ¢ KoneGaHHsIMH BBICOT He Goliee MeTpa:
HeOoJIbIIue OYrpbl; MPUPYCIOBBIE Balbl; KOYKU; PHITBUHBI, MPOMOUHBI; OO/
(3amaguHbl); Ky4d 3€MJIM, BBIODOILIEHHBIE 3E€MJICPOSIMH, MPEJIOLUIMHHBIC
MOHKCHHUS.

Fopu3onmaﬂbﬂoepacwleneuue meppumopuu

Tabn. Knaccudukanms penbeda 1o creneHu ropu30HTaIbHOTO PACUICHEHUs
CrerneHp pacwICHEHHOCTH PaccrosiHue Mexay Bogopa3aenbHOU JMHUEH
U TaJbBETOM, M
CrnabopacusieHeHHBIN > 1000
CpenHepacuieHeHHbIH 100-1000
CuibHOpaCYJICHEHHBIH 50-100
O4eHb CHITPHOPACWICHEHHBIH <50

Bepmukanvnoe pacunenenue meppumopuu
Tab6n. Knaccuduxanus penbeda no cTerneHn BepTUKAIBHOTO PACUJICHEHUS

CreneHb pacuIeHEHHOCTH AMIITUTY1a Tiepenajia BHICOT BO0Opa3/iena
U TaJbBera, M
PaBHunHbIC XOJIMHUCTBIE
TEPPUTOPUU TEPPUTOPUH
MenkopacuaeHeHHbII <25 <25
CpenHepacuIeHeHHbIN 2,5-5,0 25-50
I'my6okopacuieHeHHbIH 5-10 50-100

Kpymus3sna cknona
HanmMenoBanue 1o kinaccudukaim, B CKOOKax — U3MEpEeHHast KpyTU3HA B
VIJIOBBIX Tpajlycax

Tabn. Knaccuduxaius KpyTHU3HBI TOBEPXHOCTH CKJIOHOB

Knaccuduxanus ckinonos no kpytusne (Kysnenos, ['mazynos, Dpo3us u oxpaHa
mous, 1996. c. 81):

Knaccndnuauns CKAOHOB Mo KPyTH3He
(Gpayne, 1959)

CKnoHs Kpyrusna,| Vinon (1g &)
T =L

Cnabononorue ao 1 < 0,017
IMonorne 1-2 0,017-0,035
[oxatsie 2-5 0,035-0,087
Iokaro-KpyThie 5-9 0,087-0,158
Kpytsie 9-20 | 0,158-0,364
OueHE KpyThie 20-30 | 0,364-0,577
Ypessbraitno kpyreie | 30-45 | 0,577-1,000
QOO6phIBACTHIE 45-70 | 1,000-2,747
OtBecHBlE 70-90 22,747

nuna cknona
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Knaccudukanus ckaonos no jyune (Kysneros, ['ma3yHoB, Dpo3ust u oxpaHa
o4, 1996. c. 80):
M.H.3acnaBckoro (1987) cknons! pasnensitorcs Ha:

9pesshrMaliHo KOpOTKHe HPOTAXKEHHOCTBIO M0 50 M,
OuUeHb KOPOTKHE >> or 50 nol100 M,
KOpOTKHE >> ot 100 o 200 m,
cpexEell MNHHbI >> ot 200 go 500 M,
MNOBBELEHHON ATHHBI >> ot 500 mo 1000 M,
ATHHEBIE >> ot 1000 xo 2000 M,
OYeHb LIHHHbIE >> ot 2000 no 4000 M,
upe3BsMafino UINHHBE >> Gonee 4000 m.

Dopma cknona
Mo BaustHMIO hopMBI cKI0OHA HA (hopmupoBanue cToka (Ky3Hnemnos, ['a3yHoB,
Dpo3us u oxpaHa mous, 1996. c. 79) ¢ yuérom Slope Shape :
Ta6n. Mopdosorndueckas XapakTeprucTuka (OpMbI CKIIOHA B MECTE 3aJI0/KCHHSI
paspesa

CKII0H HeHTpaIbHBIN npsiMoii LL
Heiitpanbublii Beimykibiid V0L
HelTpanbpHbIid BorHyThIH CL

CkI10H paccenBaronuii mpsimot LV

paccenBarIU BRITYKIBIH VV
paccenBaromuii BorHyTe CV

CkJyioH cobupatontuii npsimoit LC
cobuparomuii Beimykibiil VC
cobuparomuii BorHyTeiii CC

CKJIOH cTyneHYaThIi

CKJIOH BOJTHHUCTBIN

Hpyroii
Het onucanus

LL LV @C
L Ve
N @

cL \& cv @:c
—

L = Linear
(adapted from Wysocki, V = Canvex Surface flow
et al., 2000) C = Concave pathway

<

Ocobdennocmu mecma 3a1031cenus pazpesa
Ta6u. XapakTepucTrKa OTHOCUTEIBHOTO MOJIOKEHUS pa3pesa Ha DIIEMEHTE

MUKpopenbeda
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Ha rpe6He, BerHCfI JaCTH WX ITOBBIIICHUN

B MHUKPOCCIJIOBUHEC

B ITIOHM)XCHUH

JIpyroe

Ixcno3unusn
Tabu1. Pacrionoxenue pa3pesa Ha JIEMEHTE MHKPOpeIbeda OTHOCUTEILHO CTOPOH
cBeTa

Cegep

IOr

3anan

BocTtok

Ceepo-3ama

CeBepo-BOCTOK

IOro-3anan

IOro-BocTok

1.1.1 XapakTep NOBEpXHOCTU MOYBBI

XapakTep IIOYBEHHOM NOBEPXHOCTH, IIOCTOSHHO  ITOABEPraroIIencs
aTMOC()epHOMY BO3JCUCTBHIO U CYIIECTBEHHO OTJIMYAIOUIEHCS 10 CBOEMY
IIOJIOXKEHUIO M CBOMCTBAM OT OCTAJIBHOM TOJIIIM IIOYBBI, UMEET OIPEIAECICHHOE
IFEHETUYECKOE 3HAYEHUE U MOXKET CIY)XHThb OJHUM H3 JAUArHOCTUYECKUX
IIPU3HAKOB IOYB.

Boigenstor Tpu OoJipliMe TpyHIbl: POBHBIE, BOJHHUCTBIE M KaMEHHCTHIE
IIOBEPXHOCTH.

PoBHast NOBEPXHOCTh — TOPU30HTAIbHAS WM HAKJIOHHAS (B 3aBUCUMOCTH OT
penbeda) MpaKTUYECKH IUIOCKAas MOBEPXHOCTh TMOYBBI, XapakKTepHas Jis
MOJIABJISIIONIET0 OOJBIIMHCTBA PABHUHHBIX IMOYB MECYAHOTO WIIM CYTJIMHUCTOTO
cocTaBa, (POPMUPYIOIIUXCA TOJ COMKHYTBIM PACTHUTEIbHBIM IOKPOBOM WM
KOPOYKON HUBIIMX PACTEHUM (CM. pUCYHOK 3).
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Pucynok 3 — Cxema TUIIOB POBHOI MOBEPXHOCTH MOYB B IJIaHE (a) U B Mpoduie
(6)
1 — xoBpoBas; 2 — 3epHuUcTas; 3 — caMOMyJIbUMpOBaHHas; 4 — KOMKoBaTas; 5
— KOpKOBasi; 6 — kopoBasi; 7 — maHuupHas; 8 — TakbIpHas; 9 — TakeipoBugHas; 10 —
MOJMTOHAJIBHO — TpelnuHoBaras; 11 — napamienbHO-TpenMHOBaTAas.

Brigenstorcs HeckoabpKo crienupuueckux GopM pOBHOM MOBEPXHOCTH MOYB:
KOBpPOBasi TMOBEPXHOCTh TMOYB (MPEACTaBICHHAs POBHBIM CJOEM JIECHOMN
NOJICTUJIKH, HauboJiee pOBHAs U TJIaJlKasi B XBOMHOM Jiecy, 0COOEHHO B COMKHYTOM
MEPTBOIIOKPOBHOM; XapaKTe€pHa JUJIsl MOYB MOJ IOJOTOM JIECOB YMEPEHHOTO U
CyOTpONMUYECKOT0 TMOSICOB), 3€PHUCTAs MMOBEPXHOCTHb (CPABHUTEIBHO PpOBHAs
NOBEPXHOCTh  IMOYB  MOJ  TPaBSIHUCTOM  pPacCTUTENbHOCTHIO,  CIOKEHHas
CTPYKTYpHBIMHM arperaTamu OJHM3KOH OKpyrjiaod ¢(opMbl H  OZHOOOPA3HOTO
pa3Mepa, 3epHUCTHIMH MJIM MEIKOKOMKOBATBIMM; XapaKTe€pHa Ui LEIUHHBIX U
KyJBTYPHBIX UYEPHO3EMOB), KOMKOBATas TMOBEPXHOCTh (CPAaBHUTEIHHO pPOBHAs
MOBEPXHOCTh TAXOTHBIX, XOPOIIO 00pabaThiBa€MBIX W BBIPABHUBAEMBIX IIOYB,
NPEJICTaBICHHAs CTPYKTYPHBIMHU arperataMu pa3HOTO pa3Mepa OT MEIKO — J0
KPYITHOKOMKOBATBIX C HEOONBIIMM y4YacTHEM pACHbUICHHOTO MaTepHana),
KOPKOBasi TOBEPXHOCTh (TIOBEPXHOCTHAsl KOpKa), MaHIUpPHAs TOBEPXHOCTh
(cnenuduueckast popMa MOBEPXHOCTH BHYTPUIIOYBEHHBIX TBEPABIX KOP, BO BCEX
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CIy4asix COXpaHSETCA €€ BBICOKas TBEPIOCTh), TAKBIPOBHJIHAS IOBEPXHOCTh
(MOBEpXHOCTb, pa3duTasi cepued TPEIIMH Ha HENpPaBWIbHBIE IOJUTOHAJIbHBIE
MUKPOTPEIIMHOBATBIE OT/IEIBHOCTH).

BonHucras noBepxHOCTh (OpMHUPYETCS HA MOYBaX B pe3yjbTrare o0OpaboTKu
OpU HU3KOH KYJbTYpe 3€MJIENEIHs, DPO3UOHHBIX WM MACTOMIIHBIX IPOLIECCOB,
cnenu(puuecKux NenoTypOallMOHHBIX IIPOLECCOB; 4YacTo (OPMHUPOBAHHE TAKOU
IIOBEPXHOCTU CBSI3aHO C ONPEACICHHBIM MHUKPOPEIbE(POM, TAKKE CBSI3aHHBIM C
OYBO0Opa30BaHUEM (CM. PUCYHOK 4).

BonHucras  mOBEpXHOCTP  MOXET  HMMETh  cleAyromme  (OpMBIL:
conu(IIOKalMOHHAs MOBEPXHOCTh (HEpaBHOMEpPHAs MOBEPXHOCTh MOYB KPYTHIX
CKJIOHOB, (OpMHUPYIOIIAACS B PE3yibTaTe€ OMOJ3HEBBIX SIBJICHUI), MPOMOWHHAsS
MOBEPXHOCTH (ITOBEPXHOCTh pacceyeHa HEPABHOMEPHOUM BETBUCTOM CEThIO MEJKHUX
IPOMOMH TIJAyOMHOM M IIMPUHOM HECKOJBKO CaHTUMETPOB), peOpucTas
NOBEPXHOCTh (IPEICTaBICHA PETYJSIPHO — MEJIKOBOJIHUCTON IOBEPXHOCTHIO
pa3BeBaeMbIX NECKOB (JOHHBIX, OapXaHHBIX) Ha MOOEPEKbAX, PEUHBIX U MOPCKHUX,
a1u0o B mpenensax KOHTUHEHTAJIBbHBIX IMECYAHBIX IYCTbIHb, (DOPMUPYIOIIUXCS B
pe3yJibTaTe 30J0BOM aKTUBHOCTH), TPEOHUCTAsl MOBEPXHOCTD (PETYJIIPHOHEPOBHAS
IOBEPXHOCTh, 0Opa3oBaHHAasi CUCTEMOM MapajiebHbIX TpeOHEW U TOHMKEHUN
MEXIy HHMH C aMIumATyaod or 5 no 10 cM B pe3ynpraTre BCIAIIKU WIN
KYJIbTUBALIUY TTOYBBI).

5e _ e 13 {5 110 6 |
" f " \ )

63 66 :

(D — St —r—

Pucynok 4 — Turibl BOJTHUCTON MOBEPXHOCTH MOYB B I1aHe (a) u B mpoduiie (0)
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1 — koukapHnasi; 2 — 6yropkoBaras; 3 — OyropkoBato-my4uHHasi; 4 — ruybraitHas; 5
— conmuIIOKIIMOHHAs;, 6 — TpoMoMHHasI; 7 — peOpucras; 8 — rpeOHuCTas; 9 —
rbioucTast; 10 — BermydyenHas; 11 — ckotocOoiiHast.

Taxxke  BblgensieTcss  TIBIOMCTas MOBEPXHOCTh  (SBJISIETCS — KpaiiHe
HEPaBHOMEPHON MOBEPXHOCTHIO, CHOPMUPOBAHHON OECCTPYKTYPHBIMHU HUITU CJ1a00
OCTPYKTYpPEHHBIMU TOYBAMHU IPHU BCMAIlIKe C 00pa30BaHMEM KPYMHBIX TIIBIO C
HEpPOBHOW  TMOBEPXHOCTBIO), BCIyYCHHass  IMOBEPXHOCTh  (crmemudpuaeckas
MOBEPXHOCTh MOIIHBIX COJIEHBIX MOBEPXHOCTHBIX KOp IYCTBIHb, OOpa3oBaHHas
MPOMMUTAHHBIMU COJIBI0) M CKOTOCOOWHAsh TMOBEPXHOCTh (ITO cremupuiecKas
MOBEPXHOCTh CJIMIIKOM WHTEHCHBHO HCIIOJIB3YEMBIX MACTOUI, OOpa3oBaHHAs
HEPaBHOMEPHOM ceThio yrimyOneHHbIX Ha 5 — 10 cM mepecekarommxcsi BO BCeX
HAMpaBJICHUAX TOpOkeK mUpuHO oT 30 10 50 cM, JIUIIEHHBIX PACTUTEIBLHOCTH U
yTpaMOOBaHHBIX ).

KameHncras  NMOBEpXHOCTh  XapakKTEpU3yeTCS  MPUCYTCTBUEM  HA
MMOBEPXHOCTHU MOYBBI KAMHEW WJIM BAJIyHOB Ha PABHUHAX WM B YCIOBUSIX FOPHBIX
CKJIOHOB. Bpiaenstorcst cnemyromue (HopMbl KaMEHUCTBIX TOBEPXHOCTEH (CM.
PUCYHOK 5): KaMEHHCTasi TOBEPXHOCTh (POBHASI WJIM BOJIHUCTAsl MIOBEPXHOCTh, HA
KOTOPOM XaOTHYECKH pa3OpocaHbl OTAENbHbIC KaMHHU WJIM TPYIIbl KaMHEH, JJis
ONpEICIICHNS CTEIEHN KAMEHUCTOCTH IMOBEPXHOCTU UCIOJIB3YIOT TE K€ TpaJalli,
YTO JIJIi KAMEHUCTOCTA TIOYBBI B II€JIOM, T. €. BBIJCISAIOT TOBEPXHOCTH
cnabokaMeHucToie (0 S5 % kamHeil), cpenHexkameHuctbie (0T 5 % 1m0 10 %) u
cubHOKamMeHucThie (> 10 %), 3aBasiyHEeHHAsT TIOBEPXHOCTH (TIPEICTABIIACT COOOM
POBHYIO HWJIM BOJHHUCTYIO TOBEPXHOCTh Ha KOTOpPOH pa3z0dpocaHbl OTACIbHBIC
BAJIyHBI Pa3HOU Pa3MEPHOCTH WJIM UX CKOILICHHUS ), BBIXOIbI MOPOJ (BBIACIISIIOTCS B
IpaHuIax, e MoYBa YePeAyeTcCs C JUIIEHHBIMUA MTOYBEHHOTO MOKPOBA BHIXOJaMU
MJIOTHBIX TOPHBIX TOPO/T).
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PucyHok 5 — Turbl KaMeHUCTON TOBEPXHOCTH MOYB B 1j1aHe (a) u B ipodusie (0)
1 — xameHucras; 2 — 3aBaJlyHeHHas1; 3 — BBIXO/IbI OPO/I.

PactureabHoOCTH

B noneBbIX yCioBHSIX OMUCKHIBAIOT BUJT YTObS, BUJOBOM cOCTaB (PUTOIIEHO3a
B KaXJOM spyce W ero oOmyr xapakrtepuctuky. Cobduparom ecepbaputi W3
HE3HAKOMBIX PACTEHUM JJIsl YTOUHEHHS UX Ha3BaHUSI.

[Io x034HCTBEHHBIM MpU3HAKAM B TPABSHUCTBHIX (PUTOLIEHO3aX OOBIYHO
BBIJICJISIFOT: 3JIaKW, OCOKHU, 000OBBIC U PA3HOTPABBE, TAK KAK OHH UMEIOT PA3IMUYHOE
KOPMOBO€ TOCTOUHCTBO.

[Ipu onmcanuu JIECHBIX COOOIIECTB CHayana ONUCHIBAIOT BUAOBOM COCTaB
JIEPEBbEB, 3aT€M KYCTAPHUKOB, KYCTAPHUYKOB, MOJYKYCTAPHUYKOB, TpaB (3JaKH,
OCOKH, 0000OBBIC, pPa3HOTPaBbE), MXOB, IUIAYHOB, XBOIIEH, MAMOPOTHUKOB H
JUIIAMHUKOB. B secHBIX (UTOIIEHO3aX MOKHO HACUUTATh A0 4-5 pyCcOB: BEPXHUU
— JIPEBECHbIE MOPOJIbI (IPEBOCTOM), CPEAHUN — KYCTAPHUKOBBIA U HMXKHUU SIpyC
HAIOYBEHHOT'0 TTOKPOBA (TPaBIHUCTO-MOXOBO- JIMIIIAWHUKOBBIN ).

Apyc Oepegves. B necHOM (UTOIIEHO3E K JIPEBECHOMY SIPYCy OTHOCAT
pacTeHus, AOCTUTIIME HOPMAJIbHBIX pa3MepoB. MoJioJple U HU3KOPOCIBIC
pacteHust oTHocAT K nojnory. Ha mmomaaun 1000 m ? (10x100) ompeRemsIoT THIT
neca. J[peBocToi, COCTOSIIMI W3 OJHON MOPOJbI, HA3bIBAIOT YMCTHIM (EJIOBBIN
jec, 6epe3HsIK, OCHHHUK, COCHOBBIN 0Op), U3 HECKOJIBKUX CMEIIAHHBIM (TTMXTOBO-
€JIOBBIN Jiec W3 MUXTHI U enu). [lopoay, mpeobianaryto B COCTaBe APEBOCTOS,
Ha3bIBAIOT rocnojacTByiomieil. OT mopoasl TOCHOACTBYIOUIEH HEOO0XO0AMMO
OTJINYaTh TJIABHYIO TOPOAY, MPEJCTaBISIONIYI0 HauOOJBIIUN XO03HCTBEHHBIN
untepec. [lpu uzyueHun jecHbIX (UTOLIEHO30B COCTaB JIPEBOCTOSI OIICHHWBAIOT B
MPOIIEHTAX U 3alUChIBAIOT B Buje Gopmyibl, rae 100% coorBercTByet 1mudpe 10,
a 10% - 1. JIns oOo3HayeHHs] JpeBECHON MOpoJbl B (OpMYyIy MOJCTABISIOT
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3arjlaBHyl0 OyKBY Ha3BaHUSI 3TOW MOPOJIbI: YMCTHIM enoBbii npeBoctoii — 10E,
cocHoOBbIN — 10C; cmemannsbiii apeBoctoit SC3E2JI, 7TE1B1C1K2I11B30 (E — enb,
C — cocHa, JI — nuctBennuia, K — keapoast cocHa, I — muxta, b — 6epéza, O -
ocuHa). Taxxke B Ha3BaHUU Jieca YKa3bIBAIOT MOJIECOK M COCTAaB TPaBSIHUCTOMN
PaCTUTENIBHOCTH, HAlpUMEpP — JIEC CMEUIAHHBIA pPa3HOTPABHBIN; OJBXOBO-
O0epé30BbIid  3a00JI0YEHHBIN, OCOKOBO-pa3HOTpaBHbIM. OTmedaroT ¢eHodasy
pPa3BUTHS JEPEBHEB: BECEHHEE COKOJIBIKEHHE, HAOYXaHHE M PACIyCKaHHE MOYEK,
NOSIBJIEHUE JIUCTHEB, OYTOHU3ALINS, IBETEHUE, MOSBJICHUE U CO3PEBAHUE ILJIOJIOB U
CEMsIH, OCEHHEE COKOJIBHIKEHHUE, JTUCTOIAl, IEPHOJ] 3UMHET0 MOKOs. Y Ka3bIBatoT45
COMKHYTOCTb KpOH (IIPOEKTUBHOE IIOKPBITUE), CPEAHUN BO3PACT U BBICOTY
JIEpEBbEB B METpax. [ Opu30HTaIbHASI COMKHYTOCTh KpoH (Ha miomaas 1000 m 2 )
— OIpenensercs MO COOTHOLIEHWIO IUIONIAJM, 3aHATOM MPOEKUUSMU KpPOH
JIEPEBbEB U TMporajluHamMu Mexay Humu. OHa BbIpaxaeTcs B MPOLEHTaX U
3anucbiBaeTcs B Bunie Gpopmyibl, rae 100% coorBercTByeT 1. TaéxHble neca vaiie
BCEro UMEIT COMKHYTOCTh KpoH 0,7-0,8. Hanbosee npoayKTUBHBIE JiIeca UMEIOT
COMKHYTOCTb KpoH A0 1. IIpu comknytoctu kpoH n0 0,3, ApeBOCTON HA3bIBAIOT
penxonecbem, npu coMkHyrtoctu 0,4-0,5 - paspexennsii nec, 0,5-0,6 — jec
cpenHeil rycrotsl, 0,6-1 - rycroil nec. BaxHoe X034iCTBEHHOE 3HAYEHUE HMMEET
BO3pacT JpeBOCTOA. MOJOJHSK — IIOKOJICHHE JIeca, BKJIIOYAIOLIEe CaMOCEB,
MOJIPOCT, TIOPOCIIb, NP CMBIKAHUKM KPOH KOTOpO#l oOpasyercs yamia. XKepaHsk —
XapakTepu3yercsi OBICTPBIM pPOCTOM B BBICOTY, pe3koil auddepeHunannen
JIEPEBBEB II0 pa3MepaM CTBOJA M KPOHbl U MHTEHCUBHBIM OTHAJOM JI€PEBHEB.
JIpeBoCTON CpPEHEBO3PACTHOM — UWMEET MPU3HAKA HEKOTOPOrO CHUKEHUS
IPUPOCTa B BBICOTY W €r0 YBEJIWYEHHUSA MO JUAMETPY, a TaKKe C MpHU3HAKaMU
HACTYIUIEHWS CEMEHOUIEHHUs, IUIOJOHOWIECHHs. JIpeBOCTOM NPHUCHEBAOIMNA —
UMEET BBIPAKEHHOE CEMEHOIICHHE U IUIOJIOHOIICHUE M  ONpEeeIUBIIMECS
XO3SIIICTBEHHO-TEXHUYECKUE OCOOCHHOCTH TMPU 3TOM TakXke MpoJoJiKaeTcs
HapaluBaHUE 3amaca JAPeBECHHbl. J[peBOCTON crenblii — 00JaJaeT 3aMEeTHBIM
3aMEeJUICHHEM pOCTa, OCOOEHHO B BBICOTY, 3alac U BBIXOJ JIPEBECHHbI
HE3HAUUTEIbHBI, TO €CTh JIPEBOCTOM TOTOB K pyOKe. J[peBoCTOi mepecTOWHbIN —
uMeeT OOJIBIION BO3PaCT, HE3HAYUTENIbHBINA MPUPOCT B BBICOTY U B IMAMETPE, HO
HapacTaeT KOJIM4eCcTBO JedeKToB (3a00JieBaHUS W TOBPEXKICHUS), HAOII0JaeTCA
TaKXe ¥ 3HAYMTEIbHBIN 0THaj AepeBbeB. [IpupocT no 3amnacy He yBeJIWYMBAETCS, a
JTayKe CHUYKAETCS.

Apyc kycmapruxoes. llpu Hamuuuu 1OJ IIOJIOTOM Jieca JaHHOIO spyca
OMKCHIBAIOT €r0 MPOEKTUBHOE MOKphITHE Ha Tuiomaan 100 m 2 (10 x 10) B pa3HbIX
MecCTax JJisl MOJYYeHHUsS] YCPETHEHHOTO 3HAYEHUS U BBICOTY: KYCTAPHUKU JI0 JIBYX
METPOB — MEJKHUE; 0 TPEX — CPEIHUE; N0 4YeThlpex — KpymnHble. [[ns moanecka
XapaKTEePHbI CIEIYIONIUE BUJIBI KYCTAPHUKOB: MOMOKEBEJIbHUK, UBBI, JKUMOJIOCTD,
CMOpOJMHA, KPYIINHA, JISITUHA, pIOUHA U Jp.

Apyc  nanougenHo2o nokposa  TPEACTaBISET COOOH COBOKYIHOCTH
KYCTADHUYKOB, TMOJYKYCTaPHUYKOB, TPAaBSIHUCTBIX  pACTEHUH, MXOB U
JUIIAWHUKOB, TOKPBIBAIOIIUX IOYBY TMOJ MojoroMm Jeca. JlaHHbId spyc46
BKJIIOYAET MOJSIPYChI: TPaBSHUCTO-KYCTAPHUYKOBOIO, MOXOBO- JIMIIAWHHUKOBOIO
IIOKPOBA U omnaj. /[ns TpaBSsHHUCTO KyCTapHUYKOBOT'O ITOKPOBA €BPOIEUCKON TalTu
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XapaKTEPHBl BEPECKOBBIE KYCTApHUYKU (UEepHUKA, OpYyCHUKA, TOJOKHSIHKA,
roiayOuKa, BEpeCcK U JAp.) U TpaBbl (KUCIUIA OOBIKHOBEHHAs, CHBITh, JAHJBII U
1p.). B M0oX0BO- NHIIIaifHUKOBOM MOKPOBE PACHPOCTPAHEHBI 3€JIEHBIE MXH, YaCTO
oOpasyronue cruomHo koBEp (mieypo3uit  Illpebepa, MOITaKHBIA MOX,
JTUKpaHUyM, KYKYIIKMH JEH u Ap.). B cyxux Oopax 3HauuTeIbHA pOJIb
JUIIAMHUKOB M3 poaa kiuanoHus. CaMblii HIDKHUNA TOASPYC HAIOYBEHHOIO
MOKpoBa 00pasyeT omnaj — MEPTBBIN MOKPOB, COCTOSAIIMNA M3 OMABIIUX HA 3EMITIO
JIMCTHEB, XBOM, BETOK, IMIUIIEK U T.J. Onaj MOCTENEHHO MPEBPAIIACTCS B JIECHYIO
MOACTHIIKY.

HNHoraa sipyc >KMBOTO HAIOYBEHHOTI'O MOKPOBA B T'YCThIX TEHHUCTHIX Jiecax
OTCYTCTBYET, TAKHUE JIeCa UMEIOT MEPTBOIIOKPOBHBIE JIECHBIE (PUTOIICHO3HI.

B TpaBsHHCTBIX (UTOIEHO3aX OMYyIIEK, JYyroB, CEHOKOCOB M MacTOMWII
BEPXHUI sApyc 00pa3zyroT BBICOKOPOCIHbIE 31aKu (TUMO(DEEBKa, JUCOXBOCT U JIp.),
BO BTOPOM PacTyT 0oJiee HU3KOPOCIbIC 3JIaKu (MSTIMKHU, OBCSHUIA KpacHas U Jp.),
yacTo HaOmtogaeTcs sipyc MxoB. [IpeacraBuTeneil JaHHOTO sipyca OMHUCHIBAIOT IO
CIEAYIONIEN cxeMe. YKa3bIBalOT CTENEHb Y4acTUsl B TPABOCTOE KAXKJIOrO BUIA IO
mikasne [pyne — eAMHUYHO, PEKo, TOBOJIBHO OOUIILHO, OOMIIBHO, OYeHb OOMIIBHO,
BUJT GOHOBBIN (pPACTEHUS CMBIKAIOTCS HAJ[36MHBIMH YacTsIMU C ce0e MOoJOOHBIMU).
OtmeyatoT ¢eHodaszy pacTeHUN OIMyIIeK U JyrOB B MOMEHT OMHCAHUS: BEreTalus
(mosiBJIEHHE BCXOJ/I0B, 0Opa30BaHUE PO3ETKHU, 0Opa3zoBaHue cTeOsl, OOIUCTBEHUE);
OyroHnuzanusa ((popMupoBaHue OYTOHOB U TOJHAs OYTOHM3alMs); I[BETCHHE
(packpbiBaHue OyTOHOB, HayajO I[BETE€HHUSA, IIOJHOE LIBETEHUE, OTLIBETAHUE);
IJI0JIOHONIEHHE (Havyallo o0pa3oBaHus IJIOJOB, CO3PEBAHUE, OCHIIIAHKE IJIOJOB U
CEMsIH); BEreTalus IMocie IMI0JAOHOIIeHUs; cyxoe pacteHue. [Ipu obcienoBanuu
CEHOKOCOB U TAaCTOMIN, TJe JOMUHUPYIOT BHJIBI CEMEWUCTBA 3JAKOBBIX,
YCTaHaBJIMBAIOT cieayronme ¢enodaspl: BCXOJbI; TMOSBICHUE 3-TO JIUCTA,
KynieHue (oOpa3oBaHHE JOMOJTHUTENBHBIX TIOOETOB); BBIXOA B TPYOKY;
KOJIOIIIEHUE; I[BETCHHE; CO3pEBaHUE (MOJIOYHAs, BOCKOBAas U TOJIHAS CIIEJIOCTb).
OIpeIessioT BBICOTY BHAA U MPOSKTHBHOE MOKPHITHE Ha miommamy 100 m (10 x
10) B pa3HbIXx MecTax ISl MOJYYEHUS YCPEOHEHHOIO 3HAYEHUS C IMOMOUIBIO
cetouku Pamenckoro. 47 [Ipu Hanmuuum KOYEK OTMEUAOT UX BBICOTY 10 10-25 cMm
— MeJkue, 10 25-40 cm - cpeanue.

OnuceiBasi 3acopeHHOCMb HNAXOMHBIX 3€MeNb HEe0OXOAMMO OTMeYaTh
XapakTep pPacnpoCTPAHEHUS! COPHSKOB (paBHOMEPHBIN, TMSTHUCTBIN), HUX
pacrpejiefieHie B 3aBUCUMOCTHA OT MECTOOOMTaHUsSl (HU3MHBI, BEPIIMHBI OYTpoB,
CKJIOHOB U T.1.).

VYKa3bIBalOT IPYIIbI COPHSIKOB MO XapaKTepy MPOU3PACTAHUS:

A. MHOT0JICTHUKA — OPTaHbl BET€TATUBHOI'O PA3MHOXKXEHUS YTIIYOJISIIOTCS B
nouBy OoJiee yem Ha 15 cm:

KopHeoTrpeickoBbIe (00K IOJEBON MM OCOT PO30BBIH, OCOT KEITHIM,
BBIOHOK TIOJICBOM, MOJIOYa, IbHSIHKA OOBIKHOBEHHAS U JIP.);

KopHeBuiiasie (XBOII MOJIEBOH);

CrepKHEKOpHEBBIE (OyBaHUMK OOBIKHOBEHHBIM, JamyaTka cepeOpuctas,
aBejdb KOHCKHMA, IMKOPUNA OOBIKHOBEHHBIM, BACHJIEK PYCCKHM (3KEITHIN),
cBepOura BOCTOUHAs U JIp.).
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b. MHOroneTHuKM — OpraHbl BET€TATHUBHOIO PA3MHOKEHUS 3aJIETAIOT HA
riryouHe He 6osee 15 cM:

KopHeBuIllHbIE: MaTbh-U-Mauexa, MNbIPEH MOA3y4Hid, YUCTEel OOJIOTHBIN,
TBHICSTYEIINCTHHUK, ITOJIBIHb aBCTPUKCKAs U JIp.

B. ManonetHukn — ceMeHa CHOCOOHBI MpopacTaTh IPU  HU3ZKUX
TeMIepaTrypax (B OCHOBHOM PaHHESIPOBbIE MAJIOJETHUKU, B TOM YHUCIIE O3UMBIE U
3UMYIOIINE): TOpEl NTUYUM WM CIOPBIII, OBCIOT, pelpka48 moceBHas, ropuuua
IoJIeBasA, SAPYTKa IIOJIEBAas, BACWIEK CUHUMN, TYJISABHUK CTPYWYaTBIA, NACTYIIbS
CyMKa, pOMaIlKa Henaxy4as, )KUBOKOCTb ITOCEBHAs.

I'. ManonetHuku, TpeOyrolmue [Jsi CBOEro IMPOU3pACTaHUs JOCTATOYHO
BBICOKUX TeMIEpPATyp (IO3IHEIPOBbIE OJHOJIETHUKH): [UPULA, IIETUHHUK CU3bII
U 3eJICHbIN, Iebesia U Maph Oemnasi, rpeurxa BbIOHKOBasI, MUKYJIbHUK U JP.

. JIBynetHuku — noiasiHb CuBepca, yepromnosiox TepMepa, JOHHUK Oelblil 1
JKEJITBIN U JIp.

ITopona

I'enemuueckuii mun

DJIFOBUU KopeHHbIX MarMaTu4eckux mopoj

Kopennsix Marmatudeckux mopoj Kuciapix

Kopennpix Marmatuueckux nopoa CpenHux

Kopennpix Marmatrueckux nopoa OCHOBHBIX

KopeHHbIX MarMaTH4ecKkux nopoj Y 1bTpaoCHOBHBIX

Oca04HbBIX TOPOT

Ocanounbix nopoy Ilecuanukos

Ocanounbix nopop Ilecuanuko-cnaHien

OcagouHbIX ropon I'InH ¥ TIMHUCTHIX CYI'JIMHKOB

Ocanounbix mopo KapOoHaTHBIX TOPOJT

MeTtaMoppHUECKIX TOPOJT

SJIFOBUU 1 IEJTFOBUIM KOPEHHbBIX

I[TIOPOJ,
)IEHIOBI/Iﬁ KOPEHHBIX ITOPO/]
CKJIOHOBBIE OTJIOXXEHM S KomnroBuii
Onon3Hu
ConuIIOKIIMOHHBIE OTIOXKESHHS
JleceprimoHHbIe OTIIOKEHUS
[IPOJIFOBUM
AJUTFOBUN PycioBoii
IlotimeHHEIN
Crapuunslii

OTJIOXEHNA JIEJHUKOBOI'O
T'EHE3UNCA MopeHa

MopeHa KMCIIOTO COCTaBa

MopeHa CMCIIaHHOI'O COCTaBa

MopeHa kapOOHATHOT'O COCTaBa

(DJ'[IOBI/IOI‘HSIHI/IEUH)HI)IC OTJIOXKCHHUA

(DHIOBI/IOI‘HS[HI/IEUII)HI)IC IICCKHU

qDJ'IIOBI/IOFJ'IHL[I/IaJ]LHLIe TaJICYHUKHU

O3CpHO'JIe,I[HI/IKOBBIe OTJIOXKCHHUA

JIeHTOYHBIC TIMHEI

3BOHIIBI

[ToxpoBHBIE CyTTTUHKH (HEKapOOHATHEIE JICCCOBUTHBIC
JIECCOBUJHBIE OTJIOXKEHUA CYTJIHKH )
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CJ'Ia6OKap6OHaTHI>IC JICCCOBUHBIC CYITIMHKH

Kapb6oHnaTHbIe TecCOBHIHBIE CYTIIMHKH

BBICOKOKap6OHaTHBIC JICCCOBUAHBIC CYTJIMHKHA

Jlecc

"CpIpTOBBIE TTIUHBI"

JIeccoBo-1€1OBBINA KOMILIEKC

O3EPHBIE OTJIOXKEHUW A O3EpHBIE TIECKH
O3éEpHble Meprenu, 00JIOTHASI H3BECTh
O3€pHBIH aeBpUT

90JIOBBIE OTJIOXEHU A D0JI0BBIE TIECKU
JIFOHHBIC TIECKH

MOPCKUE OTJIOXKEHUS MOPCKUE OTJIOXEHWM Hesaconennbie

He3aconennrie MOPCKHUE IIECKU

He3aconennbie MOPCKUE I''TUHbI

HesaconeHHbIe aneBpuThl

MOPCKUE OTJIOXEHMS 3aconeHHble

3acoJIeHHbIE MOPCKUE MECKU

3acoseHHble MOPCKHE TIINHBI

3acoseHHble MOPCKHE aJIEBPUTHI

OPI'AHOI'EHHBIE OTJIOXKEHU A

Topd

Topd (BepxoBbIe Oon0Ta)

Topd (am3uHHEBIE O0NOTA)

I'uttus (camponens)

Jluraut (Oypblii yroJib)

Kamennsiii yrons

AHTpanur

AHTPOIIOI'EHHBIE OTJIOXEHUMA

[lepeoTnokeHHbIE IPUPOAHBIE MAaTEPHAIIBI

[TepeoTnoxxeHHble npupoaHbIE MaTepuaisl [lecuansie u
rpaBeJIMCThIE HACHITN

HGpeOTJ’IO)KeHHLIe MIPpUPOJAHBIC MATCPHUAJIbI Cer’II/IHI/ICTLIQ
HaChIIIN

XpaHWIMIla OTXO/I0B

Xpanunumia otxo70B KameHucTsie HachImm

XpaHI/IHI/IHIa O0TXOO0B HpOMLIII_UIeHHaH 30J1a 1 NIJIaK1

XpaHI/IHI/IHIa O0TXOJ0B OC&,Z[KI/I IIPOMBIIIIJICHHBIX CTOKOB

Xpanwiuiia orxo10B [IpOMBIIITIEHHBIE OTXO/bI

AHTpONOreHHble OPTaHUYeCKHe MaTepHaIbl

JIPYTOE

Buvieempenocmow

He BoiBeTpeHa

Cmabo

Cpenne

CuinbHO

Her

Ckanvnocmo

CnabockanbHas

CrnabockainbHast (2-10%)

CkanpHas

CkaunpHast (10-25)

OueHb CKalbHAas

Ouenb ckanbHas (25-50)

HckniounTenbHO CKajabHAS

HckimountensHo ckaipHast (50-90)

Ckaia

Ckaua (0ostee 90%)

Her

Her

I'nybouna 3anezanusn noocmunarouieii ROpoosl

3az[aeTc;1 B CAHTUMCTpaAx
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I'pynmoegoie 600wl
Tabis. Yposens oOHapyxkeHus ['B

BBIXOJAT HA MOBCPXHOCTDH

0-100 cm

1-2m

2-3 M

3-5m

5-10 m

10-20 m

Bonee 20 m

Her

X0391CTBEHHOE NUCMOJIL30BAHUE
Tabn. HaumMeHoBaHMe THUIIA UCITOJIB30BAHUA

Ienmna

3anexs

ITamrmas

ITamHs opomaemast

Oropon

IloceB cruIonIHOM (371aKH, TPABHI)

IloceB nponamHzoi KyJabTyphl

Cajn, BMHOTPaJHUK

CeHoxkoc

ITacTOume

Briron

CKOTONPOTroH

I'pyHTOBas nopora

ITpunoposkHas moyoca

ITomoca OTUYKACHUSA

Jlecomoinoca

CruromnrHas Jecomnocaaka

Jlec

BripyOxka

IIpoceka

Kycrapauk

Ycannba

bonoto BEPXOBOEC, HUSMHHOEC, NIEPEXOAHOC

[lycTomb

KoukapHuk

[pyroe

IPpoaAMPOBAHHOCTH
Tun 3po3uu

BOJ/IHas (CMBIB)

BETpOBast

JMHeHas (BOIOpOWHA, BBIMOMHA, TPOMOMHA)

OBpa>XHas (0Bpar1/1: JAOHHBIC, BEPIIMHHBIC, CKJ'IOHOBLI@)

Her

Buo spo3uu no ucmounuxy cmoka

JOXKeBas

9pO3Us IPH CHETOTASTHUHN

HMPPUTAITMOHHAS TIPH JOKICBAHUN
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HppUranuoHHasl Mnpu noJrMBC HAITYCKOM

VpPUTALMOHHAS ITPH MOJUBE 10 60po3amM

Humencuenocmo po3uu

Cnabas

Cpenusis

CunbHas

OueHb cHIbLHAs

Karactpoduueckas

Her

Cmenenv nozped6énnocmu nouewl
Knaccudukarus mo4s mo cTerneHu 3poUuPOBAaHHOCTH U TOTPEOEHHOCTH HAHOCAMU
(Ky3nemnos, ['mazyHoB, Dpo3us u oxpaHa mo4s, 1996. c. 165 - 166):
HaMpiThie MOYBBI KiIacCHMHUIHPYIOT 110 MOIHOCTH HAHOCOB!
e CiaGonampIThic MOUBBI — 10 20 CM.
e CpemmeHambiThie >> — oT 20 10 40 cM.
e CwibHOHaMBITBIE >> — Gonee 40 cM.

CmeneHnb cmbimocmu no4esl
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Knacendusaumst rnoss no creness spoaspobatitiocTd (Hocuu, Penopun, ®pues, 1973)

Houski

CnaGocmerTsie

CpeaHecMBITEIR

CHILHOCMBITHIE

JeproBO-NON30NHC-
Thi¢ H Cepbie NieCHble
no4Ebl ¢ mIyGHHO
BCMAIUKH He MCHEE
18-20 cm

3atporyra Benawkoil
BCPXHAA 44CTb FOPH-
30HTa A3B,, naxorasiii
croff 3aMeTHO OCBeTIEH
n umeer Gyposarsii
OTTEHOK. 3amac rymyca
B Bepxuem (30 cm) cnoe
oberno uHa 20-25%
HUXE, YeM B HECMBITOMH

Pacnaxanbl uenHKoM
HJAH YaCTHYHO ropu-
30uTH Aa2By, By B
Bs. Mopdonoiugec-
Kil¢ MIPHIHAKH NOA-
30JIHCTHIX MOYB MO-
yTH Hevyezawr. Leer
nawnu Oypeiit u
CHILHO MATHHCTHIN

Pacnaxana cpenngs anu
HHXHAS 4acTh FOPHIOHTA
Ba. lenernveckune npus-
HaKH MepBOHAYANbHOI

NOYBEL OTCYTCTRYIOT

Cepble H TeMHO-
cephle NeCHbIE MOY-
Bbi C YCTaHOBHBILE(H-
¢ myGHHOIl Benaw-
K He MeHee 20-22
€M HpH IepBOHa-
SaNbHOH MOlHOCTH
[YMYCOBBIX MOPH3OH-
ToB 30-40 cm

ymycoebie ropn3orTsl
CMBITHE He Gonee, yeMm
Ha OHY TPeTh HepRO-
HayansHof MOLIHOCTI.
Fopuzont A2B,; B naw-
HID He BORMeKACTCH
COBCEM MM ¢Ba 3aXBa-
THIBACTCH NO BepxHed
Tpannue

I'ymycossilt ropHsoHT
cumbiT Goslee, yeM Ha
oany Tpers. B naw-
HIO BORMEKAETCH
BEPXHHA YacTb ropH-
sonTa AaB,. laxor-
Hbli Cnol oTAHYacT-
ca OypoBaThIM OT-
TCHKOM

['ymycoBslii ropu3OHT
CMBIT nosRocThio. [axor-
ueifi cnolf obpazosan B
OCHOBHOM H3 ropssonTa B
H umeer Gypwiit ueer. On-
pelenenue MOATHNA HC-
XOaHO# mouBsl (cepas MITH
TeMHO-Cepadd) NpakTnyec-
KH_HEBOIMOXKHO

Molusble H cpeaHe-
MOILHBIE YePHOIEMBb
BCEX NOATHIOB C
yCTaHOBHRLIeTiCA
myOnEOi BCMALUIKH
He MeHee 22 oM npH
IlepBORaYANEHOI
MOLUHOCTH [YMYCO-
BLIX TOPH3IOHTOB
Gonee 50 cm

CwbITo 10 OofHOI TpeTH
ropu3oHTa A, NMaxor-
bl chaofi He oTnHva-
eTCHd N0 LUBeTY OT He-
CMBITHIX Y4acTKOB Matlll-
HH. MowmocTs noana-
XOTHOTO IYMYCOROIO
CNOA YMEHbILEHA JIO
25%, 3apnac rymyca 8
Hes Ha 10% Menbuoe
no CpaBHEHHIO C He3pO-
nupoBaHKoil nawmei

Cumerr Gonee geM Ha-
NOMOBHHY I'OPH3OHT
A. TlaxoTHbiii cnoi
OT/IHYACTCH HEIHAYH-
TeabHsM GypoBaThiM
OTTeHKOM, OTMEYa-
eTCA COKpallenue
NOAMAXOTHOMO Ccnod
H 3anacos ryMyca B
Hem no 50% no
CPaBHEHHIO € HE3po-
IHPOBaHHOM MOYBOIl

CMBIT MOMHOCTHIO MOPH-
JOHT A H YacTHYHO TOpH-
souT B). [Taxorasil cnoii
oTnHYaeTca Gypoparbid
UBETOM, CH/IBHO BBIpa-
KeHHOMl MBIGHCTOCTBIO B
CKJIOHHOCTBIO 06pa3zoBbl-
Bare Kopky. Moumocts
NOANAXOTHONO TYMYCOBOMO
CNod K 3anacel rymyca B
HeM COKpalaioTcs 10
75% mo cpaBHeHMIO C
HespoaHpoBaHNoOfl moysol

Tuanuunste, obpKnoO-
BEHHBIZ H IDKHbIR
4epHOIEMBI, KallTa-
HOBbIE H KOpHYHe-
BBlé MOYBEI C ycTa-
HoBu Billefica my6u-
HOfl BCMIAUWIKN He
menee 20 em npu

Cumbrro o oanoit Tpern
rYMYCOBBIX TOPH3IOHTOB
A H Bi. B nawmio sos-
nexaetca Hebonbiag,
camas BepXHAS TeMHO-
OKpALUeHHAY YacTh [o-
pH3oHTa B,

CmuITo OT oanoit
TPeTH IO MONOBHHDI
TopH30ATOR A | B,
Ilpu Bcoawxke 3navu-
TeJIbHAS YacTh FOPH-
jouTa By pornexaer-
CA B MaxoTHell cnoft,
NOACTHNAEMBIR cha-

MOLLIHOCTH FyMYCO- GorymycHpOBaHRbIM
BHIX FOPH3OKTOB 4O H #3BLIKOBATHIM MOpH-
50 ¢Mm 3oHToM Ba

Cubra bonswas vacTs
[YMYCOBBIX TOPH3OHTOB.
Tlawns ameer oxpacky,
6H3KYI0 K UBETY NOYBO-
obpasywoweit mopofsl, noju
NaxoTHBIM CJI0EM HAXO-
IATCS HHXHHE TOPHIONTHI
IOYBEeHHOTO npodis

Cepo3embt ¢ mybu-
HOH Bcnawky Gonee
25 cM H ropH3OHTOM
A MOLUHOCTBIO B0

CumpiTo He Gostee nono-
BHHBI FOpHIOHTa A

40cMm

CubiT Gonee, yem
HanOMNOBHHY HNH
NOAHOCTEIO NOPH3OHT
A. Pacnaxupaerca

ropi3ouT B

CMBIT 4aCTHYHO HIM NoJI-
HOCTBIO ropH3oHT B. Pac-
NaxHBacTCd HHXHAA YacTh
ropusonTa B unn eepxusa

4acTs ropuionta C
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Omaum u3 HamboJiee OTBETCTBEHHBIX JTAIllOB TMOJEBBIX HCCIECIOBAHUN
SIBIIIETCSl YCTAHOBJICHWE NUAarHOCTUYECKUX MPHU3HAKOB M OMpECIICHHE Ha3BaHUS
MIOYBBI, KOTOpBIC MPOBOJAT ITyTEM OINUCAHUS MOPQOIOTUICCKUX MPU3HAKOB.
Onucanue  MOPQOJOTMUECKUX  MPU3HAKOB  MPOBOJUTCS MO  KaXIAOMY
TeHETUYCCKOMY TOPH30HTY.

[TouBeHHBII pa3pe3 MOCIe €ro M3ydeHUus, OMUCaHUS M B3ATUS OOpa3IoB
JOJKeH OBITh 3aphIT. [Ipy 3TOM BHadajie BHU3 COpachIBaIOT MOYBEHHYIO Maccy,
U3BJICUCHHYIO M3 Oojee TIyOOKMX TOPU30HTOB, MOTOM — TOYBEHHYIO MAaccy
BepXHUX TOpu30HTOB. C MOBEPXHOCTH MIypd 3aKIaabIBAlOT JEPHOM, KOTOPBIN
paHee ObUI clIokKeH BOIM3M 1rypda.

Kamepanvuwiii nepuoo.

Kamepanbnas o00paOoTka MaTepuasioB TMOJIEBBIX OOCIEIOBAaHUM TMOYB
BKJIIOYAET CJICYIOUIME BUABI padOT: JIa0OpaTOPHBIE aHAJIM3BI MMOYB, COCTABICHUE
OKOHYATEIBbHOTO OpWUrMHAaja TOYBEHHOW KapThl, COCTAaBJICHUE KapTOTrpamM,
BBIYKCIICHUE TUIONIA/Ie TMOYB, HAamMCcaHWE odepKa (MOSCHUTEIbHON 3aluCKh K
MOYBEHHOW KapTe U KapTOTpaMMam).

Onucanue nougul

[Ipesxne Bcero HeOOXOIMMO  pa3leiuTh IOYBEHHBIM Mpoduib Ha
T€HETUYECKUEe TOPU3OHTHL. Omnpenenuts rpanuny Bckunanus or 10%-mou HCIL
MOIIHOCTh TOPU30HTOB OMPEIEIUTH MO NMEepeAHEN U OOKOBBIM CTEHKaM pa3pesa.
Jlnst aToro uepe3 kaxasie 10 cM mpoBecTH BEPTHKAIbHBIE JUHUHU OT MMOBEPXHOCTU
10 JHa paspes3a. M3 Bcex mMpoMepoB paccuuTaTh CPEAHIOI0 MOIIHOCTH Ka)I0ro
ropu3zoHTa. HameTuTts riyOuHBI B3SITHS OOpa3LoB, a Takxke rIyOuHBI '"padounx"
IUIOLIAJ0K MO T€HETHYECKUM Tropu3oHTaM (palodyasl miomaika - BBIPOBHEHHAas
NOBEPXHOCTh T'€HETUYECKOTO TOPHU30HTA, Ha KOTOPOH OyIyT OIpeneisiThes
dbu3nUecKue CBOMCTBA TTOYBHI).

B nHeBHuKe ciemyer 3apucoBaTh IOYBEHHBIM Mpoduib (LBETHHIMU
KapaHJallaMd WM INTPUXOBKOM) B OIpENEIeHHOM MaciiTtade, IoKa3aTh Ha
PUCYHKE TpaHUIy U OCOOEHHOCTH T€HETHMYECKOrO TOPU30HTa - BBIPAKEHHOCTH
CTPYKTYPBI, pacrpeiefieHue KOpHeH, BUIMMble HOBOOOPa30BaHUS U BKIIFOUEHUSI.

ITocnenoBaTeapHOCTh B ONIMCAHUM T'€HETUYECKUX TOPU30HTOB: 81AHCHOCHD,
yeem, epaHyIoMempudecKull COCmas, CmpykKmypa, ClodceHue, Ho000pa3068aHusl,
BKIIIOYEHUS], NEPEX00 8 CEOVIOWUL COPUOHM.

B mnoneBbIX YCIOBUSIX NpPHU OMUCAHWU TOYBBI MCHOJB3YIOT BU3yalbHbIC
METO/bl; TakK MPEABAPUTENIBHO ONPEICISIOTCA TIPaHYJIOMETPUUECKUI COCTaB,
BJIQXHOCTh. [Ipy THIATENIbHOM BBINOJHEHUHM METOJUKH OTH CYObEKTHUBHBIE
IpUEMbl TIO3BOJISIIOT TMOJYy4YaTh pe3yJbTaThl, KOTOpbIE OJIM3KO COBIAJAIOT C
pe3yNbTaTaMu, MOJYYEHHBIMU aHATUTHYECKUMHU METOIAMHU.

OnucaHue ciaenyeT HaUMHATh C ONPENESICHUS BIIAXKHOCTH, TaK KaK OT
CTENEHU YBJIAYKHEHHUS 3aBUCAT LBET [TOYBBI, TBEPAOCTH, BBIPAXKEHHOCTb CTPYKTYPBI
U T.JI.

BiaaxHocTh
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Opzauonenmuqecmm GJIAINICHOCH Db NOY6 U NOYBEHHbBIX 2OPU3OHNO06

Hazpanue
TTOYBBI Kpurepuit

[TouBa He X0MOOUT PYKY; OECCTPYKTYpHAsI - IBUIUT, CTPYKTYpHAs - O4€Hb IIPOYHa,
Cyxas moyBa | miepoxoBaTa; He (hopMyeTcs, He MaKeTCH.

IlouBa cierka XoaoauT PYKY, HEC IBLJIUT, JICTKO pa3acIsACTCA Ha CTPYKTYPHEIC
Caexas OTACJIIBHOCTH MJIM MOPOIIUCTYIO MacCy, HC MaKCTCs.

BrnaxnoBaras | IlouBa BmakHa Ha OIIYITh; HE OCTABIISAET ClieAa Ha (GIIIBTPOBAIBHON Oymare.

[louBa BnaxHa Ha OIIYIb, HA QUIBTPOBAIBLHON OyMare OCTaBIsieT BIaXKHBIH cie],
Braxnas dhopmyeTcs.

[TouBa nmuHET K pyKe, IPHU CXKATHH MIPEBPAIaeTCs B TNIACTHYHYIO Maccy 0e3
Cripas BBIJICTICHNS] KalleJIbHON BOJIBL.

MOKpaH HpI/I CIKaTUM JICTKO BBIJACJIACT KAIlICJIbHYIO BOAY.

IIBeT mo4BBI

Oxpacka sIBJII€TCS OTPAKEHUEM COCTAaBA M CBOMCTB IIOYBBI, a XapakTep €e
U3MEHEHUs NO3BOJIET JIeJaTh BBIBOABI O Mpoleccax, GOpMUPYIOLIUX TOYBEHHBIN
npoduib. Ilo3ToMy He ciy4ailHO Ha3BaHME HEKOTOPBIX IMOYBEHHBIX THUIIOB
JaBaJIOCh B COOTBETCTBMU C OKPACKOW KAKUX-JIMOO TOPU30HTOB, HEU3MEHHO
NPUCYTCTBYIOIIUX B HUX, HAlpUMEP — MOA30J — O MPUCYTCTBUIO AIFOBUAIBLHOTO
OCBETJICHHOT'O TOPU30HTA, «I0J 30dy». YepHo3eM, cepo3eM, KallTaHOBask oYBa —
IO OKPACKe BEPXHUX I'YMYCOBBIX TOPU30HTOB.

Oxpacka 4acTUYHO MOXET ObITh yHAClIeOBaHA OT MATEPUHCKOW IMOPO/IbI,
YTO OCOOEHHO XapaKTepHO ISl HUKHUX TOPU3OHTOB mnpoduis. B BepxHeill u
CpeIUMHHONW 4YacTh npouiIsi OKpacka B OCHOBHOM CBsi3aHa C IIpOLECCaMU
OYBOOOPA30BaHMsI, TAaKMMU KaK HaKOIUIEHHWE TyMmyca, MOJ30JMCTBIN Ipolecc,
OCOJIOZICHHUE, aKKYMYJIALIUA KapOOHATOB, JIETKOPACTBOPUMBIX COJIEH U T.1.

YepHas, TeMHO-cepasi OKpacka OOBIYHO CBsI3aHa C COZEpXKaHHEM T'yMyca.
Hapsiny ¢ rymycoMm 4epHYyI OKpacKy HMMEIOT CyIb(HAbl, OKCHIbl MapraHia,
poroBasi oOMaHKa, MarHeTHT.

benas okpacka u cBeTJIble TOHA APYIMX LBETOB CBA3aHBI C MPHUCYTCTBUEM
KBaplla, KaoJIMHHUTA, MOJIEBBIX IIMATOB, TUIICA, KapOOHATOB, JETKOPACTBOPUMBIX
COJICH.

KpacHast okpacka siBiisieTcs pe3ysIbTaTOM HAKOIUIEHUS B MOYBE Majo- WM
HErMIpaTUPOBAHHBIX CBOOOJHBIX OKCHJIOB JK€J€3a, MPEMMYIIECTBEHHO B (hopme
reMaTuTa.

XKenrtas okpacka cBs3aHa C TMPUCYTCTBUEM THUIAPATUPOBAHHBIX OKCHIOB
kKene3a, Ipeke BCero JIMMOHUTA.

Bypas okpacka B OCHOBHOM OOYCIIOBJ€HA MPHUCYTCTBUEM KEJIE3UCTHIX
MUHEpaioB (reTuTa, TreMarura, THOOcMTa W  Jp.) pa3HOHW  CTENEHHU
OKPUCTAJUIM30BAHHOCTH, A  TakKK€  HAJIWYUEM  HKEJIE3UCTO-OPraHUYECKHX
KOMILJIEKCOB.

CuneBatble, roy0oBaThle, 3€JICHOBAThIE, OJIMBKOBBIC, CU3bIe TOHA OKPACKH
CBSI3aHbl, KaK MPaBUIIO, CBSI3aHBI C PA3BUTHEM IMPOLECCOB OTJIECHUS B YCIOBUSX
M30BITOYHOTO TIEPEYBIIAKHEHUS.

Heobxoaumo OTMETHTBH, YTO 4YHCTble, 0O€3 TMpuMeceld TOHA OKpacKu
BCTPEYAIOTCA B IMOYBaX JOCTATOYHO penako. Yalie okpacka XapakTepusyercs
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COUETaHWEM HECKOJBKUX IIBETOB, HAmpuMmep — OypoBaTo-depHas, KPacHOBATO-
Oypas, 6enecoBaro-cepas u T.1. [IpeoOnagaroninii HBET CTaBUTCSI HA BTOPOE MECTO
B Ha3BAHUMU.

[Ipy KadyeCTBEHHOM OINMCAHMM OKPACKA WCIOJIB3YIOT TPH OCHOBHBIX
CyOBEKTUBHBIX aTpuOyTa IBETa: IBETOBOM TOH — MPe00IIaaloliuii IBET CIEKTpa,
ONpEIENIAEMbIN JUIIMHON BOJIHBI; THUIl KPACSILIETro MUTMEHTA; HACBIIIEHHOCTh TOHA —
XapaKTEepU3yeT CUJy BBIPAXKEHHOCTH IIBETa CIIEKTPAa; OCBETIEHHOCTh — Mepa
CBETJION W TEMHON OKpacKH, CBsSI3aHHAs C OOIIMM KOJUYECTBOM OTPaKaeMoro
CBETA.

JIJist omvcaHus OKPACKHM HCIIOJB3YIOTCS IBETOBBIC MIKaibl. Hanbombiryio
paclpoOCTpaHEHHOCTh TOJy4YWsa IKajna MaHcenna, UCHojib3yeMasi IIUPOKO He
TOJIBKO B IOYBOBEJEHUHU, HO U BO BCEX OTPACIISX, I'/I€ HEOOXOANUMO CPABHUTEIIBHOE
OMMCaHWE [BETOBbIX XapakTepucTuk. Illkama wucmonb3yeT TpU OCHOBHBIX
MOKA3aTelsl TOH, HACBIIMIEHHOCTh U OCBETIIEHHOCTh. OCHOBHOM TOH BBIpaKaeTcCs
3arjaBHbIMU OykBamu, Hampumep R — kpacHbiii, Y — »xenteif, YR — »xenro-
KpacHbId U T.1. HackIIEHHOCh TOHA U OCBETJIEHHOCTh BBIPAKAKOTCS YUCIOBBIMU
uHAekcamMu.  Takum  oOpa3oM,  (aKTHYECKH  MOJY4YaeTcss  TpeXMepHas
XapaKTEepUCTHUKA LIBETA, YYUTHIBAIOIIAsl CMEILICHHS IIBETOB B PA3HBIX HPOMOPIUSIX.

IlBeT mouBBI 3amuChIBaeTCs TPOWHBIM HHAekcoMm, Hampumep 10YR 3/4 —
xentoBato-kopuuHeBbld, Tie 10YR — Ton (B mikane mpucyrcrByer okosio 100
OCHOBHBIX TOHOB), 3 — ocBeTJIEHHOCTh (mikana oT 1 go 10), 4 — HaCHIIIEHHOCTh
ToHa (mmKana ot 1 10 8).

Hapsiny ¢ kauecTBEHHBIM CPAaBHUTEIBHBIM METOAOM OMKMCAHUS OKPACKH CY-

IIECTBYIOT U MHCTPYMEHTAJIbHbIE, HAPUMEP CHEKTPO(POTOMETpHUYECKUH, HO

MPaKTUKE TIOJICBBIX  MCCJIEAOBaHUM, Haubojiee YIOOHBIM  SIBJISIETCS
HCIIOJIb30BaHHE

MMEHHO IIBETOBBIX IIIKaJI.

Oxkpacka MOXeT OBITh OJTHOPOJHOM, €CIIM BECh TOPHU30HT OJTHOOOPA3HO

OKpalieH B Kakou-mnbo 1BeT. HeomgHopomHas oKpacka BCTpedaeTcs
JIOBOJIBHO 4a-

CTO W, KaK IPABWJIO, SABIISIETCSA CJEICTBUEM YEPEIOBAHUS IMPOLECCOB —
OKMCJICHUSI-

BOCCTaHOBJICHUSA, PACTBOPEHUA-KpUCTaUIM3aluu U T.4. HeogHnoponmnas
OKpacka

MOKET OBITh MATHUCTOM, MTOJIOCYATON, MpaMOpPOBUAHON. MpaMopoBUIHAS —

KparHe necTpas OKpacka, COCTOSIAS U3 MATEH U MPOKUIIOK PA3HOTO LIBETA
Ha

(dboHEe OCHOBHOM MacChl, 4aCTO BCTPEYAETCS B IJICEBBIX TOPU3OHTAX.

BusyanbHbie MeTOABI ONPe/ieIeHUsS] OKPACKH
Puc. Tpeyronsauk C.A.3axapoBa
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CEETNO-KALTAH0BEAA

YepHas

TeMHO-KaLUTAHOBAA TemHo-cepan

TemHo| -Gypad

KaluTaHoBad

Ceerno]-fypad

KopuyHesad Genecas

OpaHxesas \“'} CBeTNO-HenTas
Kentad

Benad

KpacHas

Oonopoonocmo yeema

Tun neoonopoonocmu yeema

Cmenenv HeOOHOPOOHOCIMU UBema
Tab6us. Tunel xapakrepa OKpacku

Tun okpacku [Ipusnaku
Opnopoanas Beck ropu3oHT 01H000pa3HO OKpaIllleH B KAKOHW-TO IIBET.
PaBHoMepHas
TOH M HIHTEHCUBHOCTH OKPACKH HE MEHSIOTCS B IpeesiaX BCEro TOprU30HTA.
OJTHOpOAHAS
ToOH 1 UHTEHCUBHOCTH OKPACKH IIOCTETIEHHO MEHSIOTCS OT BEPXHEH YacTh
HepaBHomepnas . . 9
OHOPOHs TOPH30HTA K HIDKHEH, HAIPUMEP, OT TEeMHO-0ypo# 10 Oypoii il OT TEMHO-
cepoii 10 cepoil.
HeoHopozas I'opuzont OKPAILICH B Pa3/HEIC IBETA MYTEM 4ePE/I0BAHNS MATEH Pa3HOTO
[[BETA PU Pa3HON reOMETPHUH YepeOBaHusI.
[IsTHA KaKOrO-TO IIBETA HEPETYIISIPHO PACIIONAraloTcs rna GoHe JPyroro IBeTa,
[IsTHUCTAs HanpuMep, OXPUCTHIE MATHA Ha CU30M (DOHE B IIIEEBOM T'OPU30HTE HIIH Oerechble
IISITHA HA KPaCHOBAaTOM (DOHE B IJIMHTHUTE.
Mernkue MATHBIIKY (IMAMETPOM JI0 5 MM) HEPETYJIAPHO pa3dbpOCaHsbI 1Mo
Kpamuaras OJTHOPOAHOMY (POHY JIPYTOI OKpACKH, co3/1aBasi MOPGUPOBHIHOE CTPOCHUE
OKPAaCKH.
Oxpacka co3gaeTcs peryIsipHbIM YepeJOBaHUEM MOJIOC Pa3HOTO IIBETA,
ITonocuaras HaIpuMep, Yepe0BaHNe JKEITOBATHIX M KPACHOBATHIX ITOJIOCOK B 3¢0POBHIHOM
TJIMHE.
Kpaiine nectpas okpacka, co3iaBaeMasi IpUXOTJIMBBIM Y30pOM IISATEH U
MpamopoBHHas NPOJKMIIOK PASHOIO LIBETA, NPHYEM NPOKHIKA 0OBIYHO 0OJIee CBETIIbIE, YEM
MATHUCTAs OKpacka OCHOBHOM Macchl (Hampumep, OKpacka ICEeBIOTIIEEBBIX
TOPHU30HTOB MJIH (HPaDKUIIIHA).
I'paoayuu oonopooHocmu yeema oKpacKku
BblpanCBHHOC‘mb namuucmocmu
I'panamus [TpusHaku
HenstHUCTHII Beck ropu3oHT 01H000pa3HO OKpalleH B KAKOW-TO IIBET.
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Cna0onATHUCTBIA

IIatHa O6Hapy)KI/IBaIOTC$I JIMIIb ITPYU BHUMATCJIIBHOM PACCMOTPCHUHN.

OTYETINBO MATHUCTBIN

IIsiTHA XOpOIIO 3aMETHBI.

CUJIbHO MATHHUCTHIN

IIaTHA pe3Ko BBIIENSAIOTCA Ha Cpe3e, IATHUCTOCTD SABISIETCSA
XapakTepHOH yepTol MOP(OIOTHIECKOTO 3JIEMEHTA.

Oounue namen

I'papanus ITpusHaku
Penkune maTHa Menee 2 % miomniaa.
IIatua 2-15 % mromanm.

MHoro4mnciaeHHbIC IISITHA

15-30 % mmomamgu.

OueHb MHOTOYHCJICHHBIC MISTHA

30-50 % mmomaau.

Puc. HOMOFpaMMBI 1 AL OIIPCACIICHUA CTCIICHU IITHUCTOCTH OKPACKH IT0OYBEBI

(Kaxxmast ueTBepTh KBajipaTa COJASPKUT OJIMH U TOT K€ MPOIEHT IIJIOIA/IN MSITEH)

- [ ]
[ ] [ ] - .
- [ ] n . . .
- - " - |
- L] -
- - - [ |
2%
i, o0 B B [ |
"' LT =
a1 mmin )
in ]
..l. .ll ] [ |
B gy ynmnu ] ]
g = = a* -
im = gui ]
-

30%

Ta6n. MexnyHa

oJHas CXCMa OIMHUCAHUS IIATHUCTOCTH OKPACKH

Kareropus I'pagannsg XapakTepucTHKa
Maio [IaTHa 3aHMMarOT MeHee 2% TUIoImaay.
OO0wnue mATeH Cpenue ITaraa 3aaumarot 2-20% 1utomniagu.
MHoro [IsTHa 3aHMMatoT Oosiee 20% nuonaay.
Menkue MeHee 5 MM B THaMeTpe.
Pa3smep nmsiten Cpennue Ot 5 no 15 mm.
KpynHseie bonee 15 MM B tnamerpe.
KoHnTpacTHOCTB Menxkue MeHee 5 MM B THaMeTpe.
MATEH Crnabas Oxpacka msTeH 61au3Ka K (poHy, a maTHa 3aMETHBI JIMIIb [IPH
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BHUMATEJILHOM PACCMOTPEHUM.
3ameTHas Oxpacka TSITeH OTIINYaeTes OT OHA, U OHH JIETKO 3aMETHEI.
[IaTHA pe3ko OpocaroTcs B T1a3a M PE3KO 10 IBETY OTIMYAIOTCS
Brinaromasics
ot (oHa.
Peskas I'panunia okpacku Kak OCTpUE HOXa.
PeskocTh rpanuir
STeH Scnas ITepexon okpacku B mpeenax 2 MM.
Hubdysnas | [lepexon okpacku Oonee 2 MM.
OnuceIBaeTCs B CTaHAAPTHBIX TEPMHUHAX C yUETOM I[BETA, OTTEHKA
Okpacka mITeH sap p ya H ’ ’
WHTEHCUBHOCTH.

Puc. HOMOFpaMMBI 2 AL OIIPCACIICHUA CTCIICHU IITHUCTOCTH OKPACKH ITOYBEBI

(Kaxxmast ueTBepTh KBajipaTa COJASPKUT OJIMH U TOT K€ MPOIICHT TUIOIIA/IH IISITEH)

e
' " . " a"
. a"™ gm _wmg
. Eg ¥ " g g =
S LY
.
.- " . | .. . B
T . '- - = o o - .
- T . mE g
2% 20%
Ilpeoonaoarowguii u 006asouHbBLI Yeem
OTtTeHok
HacsleHHOoCTh
LBeT
Ileem no wkane Mancenna
TonanbHOCTE M0 Mancemry
Hacsimennocts no Mancenny
SIpkocte o Mancenny
_qepHLHZ _TeMH0-6yp0-)KeJ'ITLII7I
TeMHO-CcepbIi _TeMHO-6yp0BaTo-KopI/IquBHﬁ
:lCepHﬁ _BypOBaTo-KoquHeBHﬁ
:CBeTno-cepmﬁ _CBeTn0-6ypOBaTo-KoquHeBLIﬁ
:hSeHOBaTO-cepmﬁ _TeMHo-KpaCHOBaTo-KopI/IquBHﬁ
_TeMH0-6ypOBaT0-cepHﬁ _KpaCHOBaTo-KopaneBmﬁ
:hSypOBaTo-cepHﬁ CBeT10-KpacHOBATO-KOPUYHEBBIN
:'CBeTno-6ypOBaTo-cepHﬁ _TeMHo-KpaCHLIfI
_TeMHo-6ypbn71 _KpaCHHﬁ
_Bypblﬁ 'TeMHO-KOpUYHEBATO-KPACHBIN

TemHO-cepoBaTO-0yphIii
_CepOBaTo-6prn71

CBeTio-cepoBaTo-0yphlii

_KoquHeBaTo-KpaCHHﬁ

CBeTI0-KOpUYHEBATO-KPACHBIN

_OJ'[I/IBKOBl)If/i
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_TeMHOBaT0-6prIP“I
_TCMHO-}KGJ'ITOBaTO-GypHﬁ
_CBGTJIO->KCJITOBaTO-6ypBII7I
_TeMHo-KpaCHOBaTo-GprIﬁ
_KpaCHOBaT0-6prH71
_CBeTﬂo-KpaCHOBaTo-6ypbn71
I T c 1110 -r1ate Bt
T T anewrii
[ bKenro-manessiii
_Bypo-naneBLIﬁ
_Bypo-cepOBaTo-HaJIeBLH‘/'I
T remuo-kentsiit

C DBKenrwit

[ Icserno-xenrsiit
:lCBeTno-6ypOBaTo->KenTHI7I
_TGMHO-KopI/IIIHeBLIf/i
_KopI/ItIHeBLIﬁ

CBETJI0-KOPUYHEBBIN

T serno-onuskossiit
_CepOBaTo-onHBKOBLIﬁ
_CBGTHO-CepOBaTO-OJII/IBKOBBIf/i
I ;0. r0- OHBKOBII
I O ;./:: c050-3e e b
_OHHBKOBo-cepHﬁ
_TeMHo-onI/IBKOBo-cepmﬁ
_TeMHo-onHBKOBo-6ypHﬁ
_OJII/IBKOBO-6prIﬁ
_CBeTJIo-onI/IBKOBo-6prH71
_TeMHo-cepo-seHeHHﬁ
_Cepo-3eneHHI71
CBeT10-cepo-3eyeHbIi
N T e vir10-cHi3BIit
T C s it

T Cserno-cussiit
_CepOBaTo-cmHﬁ

CuzoBaTo-cephblil

_TeMHo-cepOBaTo-KoquHeBLIﬁ_TeMHO-rony60P”I

_CepOBaTO-KOpI/I‘{HeBHﬁ

:hSypOBaTo-ncenTHﬁ

Puc. . OcHoBHbIE nBE€TAa, HCIIOJIb3YyEMbIC VISl OIIMCAHNA OKPACKH IIOYBbI.

T rony6oit

CBCTJ‘IO-CepOBaTO-KOpI/I‘IHeBHﬁ:k:BeTHO-FOJ‘Iy6OI71

:CnsoBaTo-rony%ﬁ

I'panynomempuueckuii cocmae

Tabn. Knaccuduxkaius rpaHyIOMETPUYECKUX DJIEMEHTOB MOYB 10 KPYMHOCTH (110

H.A.KauunHckomy)
HazBanme Pa3mep vactun, Mmm
CkerneT Kammu >3
I'paBuit 3-1
Ilecok KpynHbIH 1-0,5
Dusnueckuil eCoK Iecok cpe it 0,5-0.25
ITecox menkuit 0,25-0,05
[Te11b KpyTTHAS 0,05-0,01
Menko3ém [Tbus cpeuss 0,01-0,005
ITsute Menkas 0,005-0,001
®uznyeckas IIHHA Wn rpy0Osrit 0,001-0,0005
Wn Tonkwmit 0,0005-0,00001
Kommonast < 0,0001

Tabn. Knaccudukanus nous 1no rpaHyJI0MeTpHUECKOMY COCTaBY (TI0
H.A.KaunHCKOMY C U3MEHEHHUSIMU B HAMMEHOBAaHNH TECKOB)

Ha3Banne mouBsI 1o Conepxanne Gusnueckoi rmHbl (yactur] d<0,01 mm), %
IpaHyJIOMETPHYECKOMY B IOYBAx B IIOYBAX CTEITHOT'O THIIA B COJIOHIIAX U
COCTaBy MOJ30JIUCTOTO THIIA OYBOOOPa30BaHMsL, @ TAKKE | CHIIBHO-
O0YBOOOPa30BaHUSA B KpacHO3eMax u COJIOHIIEBATHIX
JKENTO3EMAX 104Bax
Prixnonecyanas 0-5 0-5 0-5
Cas3HOIECUaHast 5-10 5-10 5-10
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CynecuaHnas 10-20 10-20 10-15
JlerkocyriauHuCcTas 20-20 20-30 15-20
CpeltHeCcyTIIMHUCTAS 30-40 30-45 20-30
TsprenocyranHucTas 40-50 45-60 30-40
JlerkornuuucTas 50-65 60-75 40-50
CpeHerIMHuCTas 65-80 75-85 50-65
TsoxenornuHucTas > 80 > 85 > 65

Tabn. Mokpsiii METOJT OTIpeieNiCHHs TPaHyJIOMETPHUECKOr0 COCTaBa MOYBHI B MOJIE
(ITpumepHO OMH KyOUYECKUN CAHTUMETP MOYBBI PACTUPAIOT, YBIAXKHSIOT U MHYT
najgbuamMu. JJoOMBIIMCH TUIACTHYHOTO COCTOSIHHS MIOYBBI, €€ CKaThIBAIOT B IIHYP
TOJIIIMHOMN 2-3 MM, KOTOPBIM CBOPAYMBAIOT B KOJIEYKO AUAMETPOM 2 — 3 CM.)

Ha3Banue noussl 1o Bug ob6pasua
rpaHyJIOMeTpHYecKoMy cocTaBy | OmucaHue pe3ysbraTa mocie
packaThIBaHUS

llecaanas mosea CkaraTp npoOy MOYBHI B LIAPUK WU LIHYP HE

yaaeTcs.

CynecuaHnas [Ipoba ckaTbIBaeTCs B HEMPOYHBIH MIAPYIK,
pacmaJarouics Ha YedeBUIIe00pasHbIe
CETMEHTEHI

JlerkocyrmuHuCTas [Ipo6a ckaTbIBaeTCs B IIHYP, PacTagaroIAnics

Ha 9YaCTH B IIPONLECCCE CKAaTbIBAHUSA

CpennecyrnuHucTas [Ipo6a ckaTbIBaeTCs B IIHYP, pacTagarolIAnics
Ha CErMEHTHI IPH CBOPAUYUBAHUH B KOJIBLIO
JuameTpom 2-3 cM

TspxenocyrnuHucras [Ipoba ckaTbIBaeTcs B LIHYP, HA KOTOPOM TpH
CBOPAYMBAHMH B KOJIBLIO TUAMETPOM 2-3 CM
MOSIBIISIFOTCS] TPELUHBI

I'nna [Ipoba ckaTbIBaeTcs B LIHYP, HA KOTOPOM TIPH
CBOpPAYMBAHMH B KOJIBLIO TUAMETPOM 2-3 CM
HET TPEIIMH

JlonoanumenvHas XapaKmepucmuKka ZpaHyioMempuiecKozo

cocmaea
Tab6n. JlononHUTEIBLHBIE TPAlalluK TPAHYJIOMETPUUECKOTO COCTaBa
HazBanue noyssl XapakTepUCTHKa NpUMecH
Nnosatas nousa C mpuMeChI0 TOHKMX YaCTHII.
ITpieBaTas C mpuMechIo MBIIEBATHIX YaCTHI WIIM UX MPe0bIIafaHnueM.
Ilecuanucras C rpyObIMH YacTHIIAMH.

Cmenenv kamenucmocmu (omuecmu K nouee uiu 20pu3onmy?)
Tab6n. Knaccudukanus nous no kamenuctoctu (mo H.A.Kaunnckomy)

HasBanne nouBsl Yacrtun kpynHee 3 MM, % Tun KaMeHHCTOCTH
Hekxamenucras nousa <05 YcraHaBInMBaeTCs M0 XapaKkTepy
CnaboxkaMeHHCTast 0,5-5 CKEJIETHOM YacTH.
CpenHekaMeHucTas 5-10 ITo4uBBI MOTYT OBITH BaTyHHBIE,
CHIbHOKaMEHHCTAs > 10 raJieqYHUKOBEIE, IIe0eHYAThIE.

Cocmaes munepanvnozo ckeiema
Tabun. Tun MuHEpaJIbHOTO CKelleTa
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Her MuHepanbHBII CKEJIET OTCYTCTBYET

Xpsiin

I"paBuit

IlleOeHb

I"'anbpka

Kamuu

Banynsl

Apyroe

Crpykrypa
Oonopoonocms cmpykmypol

BripaxkaeTcs mornyeckum BeipaxkenueM Jla/Her
HEOTHOPOTHAS
OaHOpOaAHAA

Jlononnumensvhan XapaKmepucmuka cmpyKmypbol
Jlomunupyrowas cmpykmypa

CTPYKTVYPA (o C. A. 3axapoBy)
1

[ Tun: 1 - kpynHornbIOKUCTAS; 2 - TIBIOUCTAS; 3 - MENKOTIbIONCTas; 4 -
KPYIMHOKOMKOBATasl; 5 - KOMKOBaTas; 6 - METKOKOMKOBaTasi; 7 - mpliieBarasi; 8 -
KpynHoopexoBaras; 9 - opexosartas; 10 - menkoopexoBaras; 11 -
KpynHo3epHHcTast (ropoxosaras); 12 - 3epuucras (kpynuryaras); 13 -
MeKo3epHucTas (mopoiucras); 14 - KoHKkpeuroHHast; 15 - ukpsiHas.

II Tun: 16 - tymOoBuaHast; 17 - kpynHocTonbuaTas; 18 - MmenkocronOyaras; 19 -
KpyIHOIpu3MoBUIHasA; 20 - Menkonpu3MoBuaHas; 21 - kapannamHas; 22 -
KpyIHOIIpU3MaTruyeckas; 23 - npusmMatuyeckas; 24 - MelkonpuaMaTuieckas; 25 -
toHkonpuzMaruueckas. Il tun: 26 - kpynHonnuTyaTas; 27 - miurdaras; 28 -
rmiacTuH4aras; 29 - nucrosatas; 30 - ckopaynoBatas; 31 - rpybodenryityaras; 32 -
MeJKovenryiyaras; 33 - MEJIKOJMH30BUIHAS: 34 - yeueBUYHAs
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Ta6n. Ctpykrypa o C. A. 3axapoBy (Bapuant 1)

KYBOBUJIHA
I'npioucras

MEJIKOTJILIONCTAs MOYBa

CTpyKTypHBIC arperatbl H¢ UMEIOT BRIPAXKEHHOTO WIIH
MPEUMYIIECTBEHHOTO PA3BHUTUS 10
B3aMMHONCPIICHANKYISPHBIM OCSIM

HEMpaBwibHasA popMa U HEPOBHASI TOBEPXHOCTh

-- pazmep 100-10 Mmm

rJabI0HCcTas -- pazmep 200-100 mm
KPYNHOIJIBLIOMCTasA -- pazmep > 200 MM
- HernpaBWIbHas popMa, HEPOBHBIE, OKPYTIIbIE U [IEPOXOBATHIE
Komxosatas TTOBEPXHOCTH O€3 BRIpAKECHHBIX pedep U rpaHeit
MEeJIKOKOMKOBATAS -- pasmep 1-0,25 Mmm
KOMKOBAaTasn -- pasmep 3-1 MM
KPYIHOKOMKOBAaTasi -- pazmep 10-3 MM
IIpineBaTas -- pasmep < 0,25 Mmm
- bonee M MeHee MpaBuiIbHAs GopMa, MOBEPXHOCTh FPaHe
OpexoBaTtas CPaBHHUTEJIBHO POBHAsI, TPaHU U pedpa ocTpble
MeJIKOOpexoBaTas -- paszmep 7-5 MM
opexoBarasi -- pazmep 7-10 MM
KPYIHOOpeX0oBaTas -- pazmep > 10 MM
- Ooriee Wil MEeHee TIpaBWiIbHAS (popMa, MHOTIa OKpYTIIast C
TpaHsIMH TO IIEPOXOBATHIMU U MAaTOBBIMH, TO TTaJKUMH U
3epHucTas OJICCTAIIMMU
MeJIKO3epHHUCTAs (IIOPoLIUCTAast) -- pasmep 1-0,5 mm
3epHUCTas (KpynuTYaTas) -- pazmep 3-1 Mmm
KpynHo3epHHUCTas (ropoxoBaTas) -- pazmep 5-3 MM
CTpyKTypHBIE arperatbl UMEIOT BEIPR)KEHHOE Pa3BUTHE I10
[NPM3MOBUIHAA BEPTUKAJIBHON OCH
MPaBUIBHOM (POPMBI OTAEITBHOCTH CO €1a00 BBIPAKEHHBIMU
CronboBumHast HEPOBHBIMH TPaHSIMHU M OKPYTJIBIMH peOpamu
MeJIKOCTOJI00BUAHAS -- pasmep < 30 MM
CTOJI0OBUAHAS -- pazmep 100-30 Mmm
KPYNHOCTOJI00BUAHASA -- pazmep > 100 Mmm
- IPaBWIBHOM (JOPMBI OTAEIBHOCTH C XOPOILIO BRIPa’KEHHBIMU
BEPTUKAIBHBIMU TPAHSAMH, OKPYTJIOH «TOJOBKOI» 1 HEPOBHBIM
Cronbuaras OCHOBaHUEM
MeJIKOCTOoJ10uaTast -- pazmep < 30 Mmm
croJiduaras -- pazmep 100-30 mm
KpyYNHocTOJa04aTasi -- pazmep > 100 Mmm
- C POBHBIMH, YaCTO IISTHIIEBUTBIMU TOBEPXHOCTSIMH, C
ITpuzmaTnyeckas OCTPBIMH pedpamMu IpU3M
MeJIKONPU3MATHYECKAsI -- paszmep 10-5 mm
npusMaTuyecKas -- paszmep 50-10 Mmm
KapaHAallHasi -- pazmep < 10 MM npH BbICOTE OTAENBHOCTEN > 50 MM
IIJIMTOBUJHAA [Ipenmy1iecTBEHHOE pa3BUTHE MO JBYM FOPU30HTAIBHBIM OCAM
pu 0oJiee UM MEHEe Pa3BUTHIX TUIOCKUX TOPH30HTANBHBIX
Ilnutuaras MOBEPXHOCTAX CMAaHOCTH
cJaHLeBaTas -- pazmep > 50 MM
IVINTYATAs -- pa3mep 5-3 MM
IVIACTHHYATAS -- pasmep 3-1 MM
JIMCTOBATas -- pazmep < 1 MM
- Ipy HEOOJBIINX, HECKOJIBKO N30THYTHIX ITOBEPXHOCTSIX
Yemyituaras CIaifHOCTH
CKopJIynoBarast -- pa3mep > 3 MM
MeJIKovYenryiJaras -- pazmep < 1 MM
rpyooyemnyiiuyaras -- pasmep 3-1 MM
Jlua3oBHUIHAS - C YTOJIIIEHUEM B CPEIHEH YacTH OT/IEIbHOCTH
KPYIHOJIMH30Bast
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JIMH30BHIHASA
MEJIKOJIHH30Bas
BECCTPYKTYPHAA

O0eccTpyKTypHast

TBEPJJOCTb
TBepAOCTb - CHOCOOHOCTH CTPYKTYPHOTO 3JIEMEHTA MPOTUBOCTOSITH TABJICHUIO.

[TouBeHHBIH TOPU3OHT 00pa3yeT eTUHBII MACCHB U HE
pacnaznaeTcsi Ha CTPYKTYpHbIE OTAEIbHOCTH

1 MM

3 MM

5 MM

7 MM

10 MM

30 MM

50 MM

XapakTepucruka
IIOYBBI

ITpusnaku

Ceinyyast mousa

ITouna CaMOIIPOM3BOJIbHO OCBIITACTCA C BEPTUKAJILHOT'O CpE3a 3JICMCHTA

OueHb MATKas

ITouna KPOIIUTCA WJIM CMHUHACTCA IMPU CAABJIMBAHWHU TMaJIbLIIAMN

Msirkast ITouBa KpOIIMTCS MIIM CMUHAETCS TPU YMEPEHHOM JIaBJIEHUH NaJIBLIAMU
TBepaoBaras ITouBa ¢ TpyJIOM KPOILIUTCS NaJIbLAMHU, JIETKO JIOMAETCSI pyKaMu
TBepnas ITouBa HE KPOIIMUTCS NAJIBLIAMH, C TPYAOM JIOMAETCS pyKaMu

OueHb TBEpHas

ITouBa He TOMaeTcs PyKamu, JICTKO KOJICTCA MOJIOTKOM

Kpaiine TBepnas

06pa3eu HEC TOJIBKO HEC JIOMACTCA pyKaMH, HO U C TPYAOM MOXKET OBITh PpackKoJIoT
MOJIOTKOM

Caoxxenue
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dusznveckoe COCTOSTHUE MOYBEHHOTO MaTepuana, 00yCIOBIEHHOE B3aUMHbBIM
PacCIoOJIOKEHUEM U COOTHOILIEHUEM B IIPOCTPAHCTBE TBEPBIX YACTHULL U CBSI3aHHBIX

C HUMHU II0D.

Ta6x. Tun cioxeHus

XapaKkTepucTUKA MOYBBI

IIpusHaku

Prixnag mousa

YacTuIlel WK arperathl B MOYBEHHOW Macce He CBS3aHbI MEXIy OO0 Hiu
CBSI3aHBI CTOJIb HEIPOYHO, YTO JICTKO PaCCHIIAIOTCS MTPH MEXaHUTIECKOM
BO3JEIICTBUH.

Prixmas PrixJtast mouBa COCTOUT U3 OTACIBHBIX HE CBSI3aHHBIX WM CJIa00 CBSI3aHHBIX
pa3aesbHOYacTHYHAs MeXIy co00i yacTull (IECOK, MbIJIb).

Phiias Hanwune B mouBe mpoYHBIX CTPYKTYPHBIX OT/ICIBHOCTEH, HE CBSI3aHHBIX
CTpyKTYpHAA e ¢1a00 CBSI3aHHBIX MEXTy c000i1 (T'yMycOBbIE TOPH30HTHI YEPHO3EMOB,

OpCXOBATBIC TOPHU3OHTHI CEPHIX JICCHBIX WX ACPHOBO-TMIOA30JIMUCTBIX HO‘lB).

Prixnas KOHKPEIHOHHAA

Hanuuure B ropu30HTE KOHKpEMA (3KeNE3UCTHIX, KApOOHATHBIX),
COCTaBIISIONINX O0JIee TIOJOBUHBI TOYBEHHON MacChl (KapOOHATHBIS
TOPHU3O0OHTEI CJIUTLIX IMOYB TPOIIMKOB HUJIM CECPO3EMOB, Kap6OHaTHLIX
YEepPHO3EMOB Ha MeJIaX, JKeIe3UCTO-KOHKPEIIMOHHBIE TOPU30HTHI KPacHO-
OypBIX IOYB TPOITMYECKUX CABaHH, HHOTIA B OPT3aH/IOBBIX TOPU30HTAX
HECYaHBIX TO/I30JI0B JICCOTYH/PHI).

Prixnas xameHucTast

OO0JI0MKH KaMHEN COCTABIISIIOT O0JIee [OJIOBUHBI [IOYBEHHON MAaCCHI
TOPU30HTA (TOPHBIC, MIPUMHUTHBHO-IIICOHUCTHIC MTOYBHI).

YacTuipsl uin arperartsl B IIOYBEHHOM Macce JOBOJILHO IIPOYHO CBA3aHbI

[TnoTHas

JpYT C IPYroM, HO PaspyLIarOTCs IPU HEKOTOPOM YCHIIUU.
[TnoTHas

IInoTHas moYBa MMEET XOPOIIO BHIPAXKEHHYIO CTPYKTYPY.
CTPYKTypHast
[InotHas

[TnoTHas MOYBa MMEET JIUIIb €]Ba HAMEUAIOITYIOCS CTPYKTYPY.
c1abOCTPYKTypHAas

[InotHas cioncras

ITnoTHAs MOYBa MMEET SIBHYIO CIIOMCTOCTD B PE3yJIbTATe MOYBOOOPA30BAHHS
WJIM TTOPOJI000pa30BaHusl.

[InorHas KanmuJIgpHas

[1noTHast TOYBa HE UMEET CTPYKTYPHI WM JIMIIb CJ1a00 TPEIIMHOBATAsI, HO
NPOHU3aHA CEThIO KAIMMIUISIPHBIX ITOp (JIECCOBH/IHBIN CYTIIMHOK, JIECC B
HI)KHHUX TOPU30HTAX).

[InorHas maccuBHAs

[TnoTHas MoYBa HE UMEET CTPYKTYPHI U BUAUMON TIOPO3HOCTH,
BBUIAMBIBACTCS B BHJIE OEC(OPMEHHBIX TIIBIO (HApHMeEp, CyXOH IiIeeBhIi
TOPHU30HT).

B npenenax npo¢uiis cTeneHp MIOTHOCTU OTJAENbHBIX TOPU30HTOB MOKET
CUJIbHO BapbUpOBATh, HAIIPUMED, OT PBIXJIOCIOKEHHOIO MIEPETHONHO-
AKKYMYJISITUBHOI'O TOPU30HTA 0 OYEHb IUIOTHOTO WITIOBHAJIBHOIO FOpU30HTa B, 1
Jajee 10 MEHEEe YINIOTHEHHOW MaTEPUHCKOW IMTOPOJIBI.

Hopucrocrs

Tabn. Knaccudukanuys no4ssl no €€ NopucTOCTH
(ITpunsiTO XapakTepu30BaTh MO pazMepy NpeodIaTaroIMX Mop)

HasBanue Hunamertp nop, Mm
Tonkonopucras no4sa <1
[opucras 1-3
['yOuaras 3-5
KaepHo3Hast 5-10
Sluencras >10
PA3SMEPHBIE IIKAJIBI
I mm

® 3vum N
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5 MM .
1,0

IHopsi: popma

TpenuHbl

Heper YJIAPHBIC TYCTOTHI

Kamepst

I1y3bIpbKOBBIE

TpybOuaTsie

Ilopbl: CIVIOIIHOCTH

CKBO3HBIE

IIpepsiBHCTEIE

IMopwl: pa3mep (HUKHMIA TTpeIel/BepXHMIA pe/ied)

VYKka3bIBatoTCsl B MAJUTUMETPAX
IHopsi: oOuaHME

Eanauuneie

Penkue

Yactbie

OOuIbHbIE

MHoro4ucieHHbIE

He onpeneneno

HOpr: HaMnpaBJCHHOCTDb

XaOoTHUYHEBIE

FOpI/BOHTaJ'H:HI)Ie

Haxnonnrslie

BeprukaibHbie

TpemmHOBaTOCTH

Tabun. ['pynmbl MoYB B 3aBUCUMOCTH OT MpeobIiaatoniel NIMPUHBI TPEIIUH

Ha3Banue nouBsl

[[IupuHa TpemnH, MM

MenkoTpemuHoBaTast <3
TpeumHoBartas 3-10
KpynHoTtpenmHoBaras 10-30
IlenpHas 30-70
KpynHomenpHas 70

3 MM .

10 Mmm .
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30 MM

70 MM

Taobu. rpyrIHLI II0YB B 3aBUCHUMOCTH OT FHY6I/IHBI TPCIINH

Ha3Banue nouyBbl I'myOuHa TpemuH, cM
IToBepXHOCTHOTpENMHOBATAS <1
Herny6okoTpeninHoBaras 1-50
I'myOokoTpenuHoBaTas 50-100
CBepXTpeImHHOBaTasl >100

Kopuu

/JIpesecHuvie kopnu
Kycmapnuukogwvie kKoprnu
Tpaganvie kopru
Ilpeobnaoarowuii pazmep KopHeil
Ta6. Kimaccudukanus kopHel 1o pasmepy npeodiaIaronmx

KopHeBble BOJIOCKH Hwnametp xopueit menee 0,1 MM
Menpuaiiiiine KOpHU Hunametp xopueti 01,-1 mm
OdeHb TOHKHE HunameTtp xopHelt 1-2 Mmm
Tonkue JunameTtp xopHel 2-5 Mm
Cpennne Hwuametp xopueit 5-10 mm
KpymnHbie Hwnametp xopueii 6onee 10 MM
?KpBITBIe OTCYTCTBYIOT BUAUMBIE KOPHU

1 MM

2 MM

L
([ J |
‘ 5 MM .

‘ 1,0 cMm .
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Oobunue xopueit
Ta6n. Knaccudukanms kopHel 1o ux oOuInio

I'papanus ITpusHaku
CKpbITBIE KOPHU Kopuu He BUIHBI Ha CTEHKE pa3pesa.
Enuamansie 1-2 puammeIx (Oosree 1 MM TraMeTpoM) KOPHS Ha CTEHKE pas3pesa.
Penxue 3-7 BUIUMBIX KOPHEH Ha CTEHKE pa3pesa.
MasouncneHHble 7-15 BUAMMBIX KOpPHEW Ha CTEHKE pas3pesa.
MHorouncneHHble Heckonpko KOpHEH Ha Ka)XI0OM KBaJpaTHOM JeIUMETPE CTEHKH pa3pesa.
T'ycteie Kopan 00pa3yroT rycTyro KapKacHYIO CETb.
Crmnomasie (nepanna) | Kopan 3aammMatot 6oee 50% murormaay ropu3oHTa.

Muuenui
Tab6n. Knaccudukanuys Mutienus mo ero oOuimio
I'pananus IIpusnaku
EquHUYHEBII MUALEIUNH Enuanano (menee 5%)
Penxwuii Mauo (5-25%)
OOUIBHBIH Cpemne (25-50%)
MHOro4HCIEHHBII Mtoro (50-75%)
I'ycroit Ouenp MHOTO (601TEE 75%)
CKpBITHII Her npusHakoB munenus

Booopocnesasa naenka
€CThb
HET

PacruresbHbIE OCTATKH
Tun/s6uo ocmamkos
Tabus1. Tunuzanuus pacTUTEIbHBIX OCTATKOB

Topd
CdarnoBsiit
I'mHOBEI
OCOKOBBIH
JpeBecHblil
TpaBsHOI
TpPOCTHUKOBBIN
XBOILOBBIN
[lelixuepueBblii
[TymmnyeBsli
JIpyrou

Omnan
JIucTBeHHBIX TTOPOJT
XBOWHBIX OPOJ,
CMelaHHbIH

TTonctunka
JIncTBeHHas
MoxoBas
XBoitHas
CwMennanHas
TpaBsiHas

OOyrIIeHHBIC OCTATKU JIEPEBHEB

MoxoBoii ouec

BonotHas nepHuHa

Ilepernoii

JIyroBoii, crenHoi BOMIOK

[TycTeiHHBIE MyMUGDUITUPOBAHHBIE PACTCHHS
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| pyroe

Pazmep ocmamkoe (HuxscHuil/eepxnuit)
VYka3zbIBaeTcs mpeo0aIaonuil pa3Mep B MIJUTUMETpax

Paznoscennocms ocmamiog
Tabu. Fpanam/m CTCIICHH PA3JIOKCHHOCTHU PACTUTCIIBHBIX OCTATKOB

I'papanus IIpusHaku
CrnabopasnokeHHbIe OTIUYAIOTCS OT YKMBOTO PACTEHHS [IBETOM U (PaKTYpOH.
CpenHepa3ioKeHHBIC OTINYar0TCS OT YKUBOTO PACTEHUS HE TOJBKO IIBETOM, HO U (hOPMOTA.
CHIbHOPaIOKEHHbIE [TomHOCTBIO yTPaTHIIN TIEPBOHAYAIBHYIO (bOpMX, HO BHHBI OT/IEITbHEIC
(parMeHTsl H3MEHEHHBIX PACTUTENBHBIX TKAaHEH.

Oounue ocmamkog
I'papanus IIpu3Haku
Enuandnbie ocTaTKku < 25% o0Obema ropu3oHTa
Penxue 25-50 % oObema ropu3oHTa
OOuibHBIE 50-75 % obbpema roprsoHTa
MHOro4ncneHHbIE 6onee 75% oObema ropu3oHTa

HET

300reHHble MPOSIBJICHUS
Tun/8uo 3002eHHbIX 2]1€EMEHM OB
Tabn. Tunuzainusi 300reHHBIX TPOSBICHUM

KOIPOJIUTHL

YEPBOPOUHBI OTKPHITHIE

YCPBOPOMHBI 3aIT0JITHCHHBIC

"rHe3ma" HaCEKOMBIX

XOJbI HACCKOMBIX

KPOTOBUHBI (Cyp4) OTKPHITHIE

KpPOTOBUHBI (Cyp4) BHIIIOJTHEHHBIE

JIpyroe

HCT

Oounue 3002eHHBIX I1EMEHM OB
Tab6n. I"'pagarus oOmIMs 300r€HHBIX 2JIEMEHTOB

I'pamanus [IpuzHaku

MaJIo (peaKo) < 10% obbpema MOYBEHHOr0 TOPU30HTA

cpenHe (0OBIYHO) Ot 10 1o 50% o6peMa MOYBEHHOTO TOPU30HTA

MHOTO (OOMIJIBHO) Bbonee 50% o0bpema MOYBEHHOTO TOPU3OHTA

HET He obnapyxeHo

HoBooOpa3zoBanust
Tun/Bun HOBOOOpa3zoBaHUM
Tabn. Tunuzanust HOBOOOpa30BaHMIA

JlerkopacTBOpUMBIE CONH

Hanetsr

BrIBeTh!

TpyOouku

[Tpumasku

[Tpoxxunku

Kpanunku
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KOHKPCI_II/II/I NN CTSKCHUA

Jpyroe

Tumnc

Hanetsr

ITpumasku

[Tpoxxunku

IIceBpoMmumnenuia

"J1acTOYKHH XBOCT"

"3emisiHBIE cepAana”

"rUncoBble po3sl”

JIBOMHMKH THIICA

Apyroe

KapOonaTtHasie

Hanetsr

ITpumasku

IIaTHa

IIceBpoMmumnenui

Tpybouku

[Tpoxxunku

benormnaska

KypaBuuku

HyTtuku

JpoOuHbl

ITorpeMku

Kensakn

[Ipocion

Hpyroe

HOJ’IYTOpHI)Ie OKCHJbl, COCAMHCHMA Maprania

Hanetsr

Brisersl

IIaTHa

Juddy3noHHbIe KOBIA

XJ10IbS

[Tpumasku

Tpy6ouku

[Ipoxxunku

3epHa

BoOoBUHKHN

OpTTeiiHbl

OpT3aH]5bl

Konkpeunu

[NceBnoduopHI

Honynu

Henaputsl

Kyranbt

Hpyroe

Kpemuezemucrtoie

IIpuceinka

IIaTHa

[Ipoxuiku

lpyroe

I'ymycoBble

Hanetsr

IIaTHa

ITotexu
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Wnkpycranus
3epHa
ITpocion
Kyransl
Hpyroe
Bxiarovyenus

Taon. Tunuzanusa BKIIFOYEHUN

JlutomopdHbIe

buomopdabie

DUTONNTEBI

Koctn

PaxoBuHEI

OcraTku KopHeH, cre0ei, CTBOJIOB

OK&MGHGHBIG, 0OBI3BECTKOBAHHEIC MJIM 03KEJIC3HENBIC OCTaTKH paCTeHI/Iﬁ

Hpyroe

AHTpPOIIOTE€HHBIE

Yepenku, CTEKI0, KUPIUY

CtpouTenbHbIA MyCOp

OcTaTku 3aXOpOHEHUIN

Meramnnueckue IMPpCAMCTDI

Hpyroe

Pazmep éxntouenuil (HUMCHUIL/BEPXHUIL)

VYka3bIBaeTCs AMANa30H IpeodIagaouX pa3MepOB BKIIOYEHUH B MUJUIUMETPAX

Oounue exnroueHuil

['papanus ITpuznaku
10 5 %
oT 5 10 30 %
oonee 30 %
Her
I'panuusi

Dopma cpanuy
Tabs1. Tunel rpaHul] MEXTy TOPU3OHTAMU

['panuubl [Ipu3Haku ITpumep

['panuiia xapaktepHa 1151 O0JIBIIHHCTBA TIOYB,

PoBHas
0COOEHHO B HIDKHHX YaCTsIX MOYBEHHOTO MPODUIIS.

OTHo1IeHKe TTyOuHBI 3aTEKOB K mupuHe meHee 0,5.
B 3aBHUCcHMOCTH OT pa3MepoB JUIMHBI BOJTHBI MOXKET
OBITh:

Boaaucras TN

MEJIKOBOJIHUCTAS - JJIMHA BOJIHBI < 5 CM;
CPEIHEBOJIHUCTAS - JJIMHA BOJIHBI 5-10 cMm;
KPYIHOBOJIHUCTAS - JJIMHA BOJIHBI > 5 CM.

Kapmannas

(xapmanoB) ot 0,5 1o 2. B 3aBHCUMOCTH OT
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pa3MepoB HIMPUHBI KAPMaHA MOXKET OBITh:
MEJIKOKapMaHHas - NIMPUHA KapMaHOB < 5 cM;
KpyIMHOKapMaHHas - MPUHA KapMaHOB > 5 CM.

S3pIkOBaTas

OTHo1IeHNE ITyOUHBI SI3bIKOB K IIUPUHE OT 2 10 5.
B 3aBucumocTtu ot IiyOUHBI SI3bIKOB MOXKET OBITh:
MEJKOSI3bIKOBATas - TyOuHa s1361K0B < 10 cM;
rI1yOOKOSI3bIKOBaTas - TIIyorHa si361K0B > 10 cM.

3aTeyHas OtHo1eHKe TTyOUHBI 3aTEKOB K IIUPUHE Ooee 5.
['panmnna Mexxay rOpu30HTaAMH CTOJIb U3BHJIMCTA, UTO ;
Pa3MbiTass | BCA JI€KUT B MpeEaax KaKoro-To Clos, Zﬁ)‘
BBIJIEJISIEMOT0 KaK MEPEXOAHON TOPU30HT.
BceTpedaeTcst oueHb peIKo M 4acTO OMUCHIBACTCS KAK
Museuatas VAAAN
BOJTHUCTAS.
BceTpeudaeTcst Mexk Ty 0CONOACNIBIM U CTOJI0YATHIM
FOPU30HTAMU B COJIOHIAX TIPU XOPOIIIEH
Manucammas | P Ipu X0p (YYYYY)
BBIPAKEHHOCTHU CTOJI0UATON CTPYKTYPbI
COJIOHIIOBOT'O TOPU30HTA.
Hpyroe

Xapakmep nepexooa
Tabun. ['paganuu nepexoa0B MEXKy COCETHUMHU TOPU30HTAMU

ITepexon [TpuzHaku
Peskuii ['panuIa mpoCciieKUBAETCS COBEPILIEHHO YETKO U MOXKET OBITh
BBIJICJICHA C HEONPEJIEICHHOCTHIO B IIpejenax 1 cM.
ScHbII ['panuIa mpociieKUBaeTCA Y€TKO U MOKET OBbITh BhIJIEIICHA C
HEOIPEAEIEHHOCTRIO B Ipeaenax 1-3 cm.
3aMETHLL ['pannna mpociie:kuBaeTCs ¢ HEONPEAEIEHHOCThIO B IIpeenax
3-5 cm.
. ['panuiia MokeT ObITh BBIJIETICHA C HEOTIPEICIIEHHOCTRIO 0oJiee
[TocteneHHbI
5 cMm.
Pe3kuii ) 277
TEKCTYPHBIN
HApyroe
I'yOnnbI
Bepxwusis riryouHa ropu3oHTa
Hwxusia rimyOuHa ropu3oHTa
MomHOCTh TOPHU30HTA
Oobpa3ubl

B

epxHsis TiyOuHa oToopa

Hwxwusis rmy6una otoopa
JlonoJIHUTEeIbHbIe KOMMEHTAPUH
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OIIMCAHME I'OPU30OHTOB
HNHaeKchbl MOYBEHHBIX TOPU30HTOB

I'naenwvie unoexcwl (no knaccugpukayuu 1977 200a)

01

rOpHBOHT, 06p330BaHHBIﬁ B OCHOBHOM M3 HCPA3JIOKUBIIUXCA NI
CJIa60p3.3J'IO}KI/IBHII/IXC}I PAaCTUTCIIBHBIX OCTATKOB, KOTOPBIC IIOYTHU
ITOJTHOCTBIO COXPAHUIIN I''TaBHBIC YCPThI CBOCH I/ICXOI[HOﬁ q)OpMLI

02

["opu30HT, coCTOAIINNM B OCHOBHOM U3 CPEIHEPA3IIOKUBIIUXCS
PaCTUTEIIBHBIX OCTATKOB, YACTUYHO COXPAHUBIIUX CBOIO
MepBOHAYANIbHYIO (hopMy (B BHJIE OOPHIBKOB PACTUTEIHHBIX TKAHEH )

03

["'opu30HT, Opranryeckasl Macca KOTOPBIX MTPEACTABICHA MOTHOCTHIO
yTPAaTUBIIUMH UCXOAHYIO POPMY paCTUTEIBLHBIMU OCTATKAMU

AO

BepxHuit opranoMuHepaabHbI TOPU30HT, COJIEPKAITUN 3HAUUTEIIHHOE
koaudecTBO (0T 30 10 70% 1o 06beMy) OpraHUYECKOM MacChl
Pa3IMYHOM CTETIEHU Pa3JI0KEHHUsI, KOTOpas HaXOIUTCS
MPEUMYIIIECTBEHHO B MEXaHUUYECKOW CMECH C MUHEPAIHLHON YaCThIO U
JIETKO OT HEE OTACIACTCS

AOAI

[TepexoaHOM TOPU30OHT, B KOTOPOM IIpU3HAKU BepXHETO (AO) U HUKHETO
(A1) ropu30HTOB CMEHSIIOTCSI TOCTEIIEHHO.

AO/Al

[lepexoaHOI rOpU30HT, B KOTOPOM IpU3HAKK BepxHero (AQ) ropuszoHra
BKJIMHUBAIOTCS UJIM COYETAIOTCSI C HUPKHUM ropru30HTOM (Al).

Al

Bepxuuii MuHepasibHbIN TOPU30HT, HaKOOIee TEMHOOKPAIIICHHBIN B
npoduiie; coaepKaniuii Xopouio ryMupUuIupOBaHHBIN OpraHUYECKH
MaTepua, 00pa30BaHHBIA HA MECTE U HAXOASIIMICS B TECHOM CBSI3U C
MHUHEPAJIBHOW YaCTBHIO MTOYBbI

AlA2

[lepexoHOM rOpU30HT, B KOTOPOM MPU3HAKK BepXHETo (A1) 1 HIKHEro
(A2) rop30HTOB CMEHSIIOTCSI TOCTEIIEHHO.

A2

Haunboinee ocBeTieHHbIN 1 00€CIIBEUEHHBIN B TPO(HIE MUHEPATbHBIH
TOPU30HT, Jiekamuii nox ropusontamu O, AO u Al, a B ciryqae
MHOTOYHUCJIEHHBIX Tpoduiieil — moj Jt00bIM TOPU30HTOM BBIILIE
HaxoAsIerocs npoduis; He UMEIINN MOP(HOIOTUYECKUX TPU3HAKOB
OIJIEEHUS], XapaKTEPHBIX JUIsl TOPU30HTOB G

[Al]

[Torpe6ennsif ropu3oHT Al

AB

[TepexoaHOM rOPU30HT, B KOTOPOM MPU3HAKU BEPXHETO (A) U HUKHETO
(B) ropr30HTOB CMEHSIIOTCSI IOCTENEHHO.

[AB]

[TorpeGennsiit ropu3ont AB

AlB

[TepexoaHOM TOPU3OHT, B KOTOPOM IIPU3HAKU BepXHETO (A1) U HIXKHETO
(B) TOpr30HTOB CMEHSIOTCS MOCTENEHHO.

Al/B

ITepexoaHO TOPU30OHT, B KOTOPOM IPU3HAKU BepxHero (Al) ropuzonTa
BKJIMHUBAIOTCS UJIM COYETAIOTCS C HUYKHUM TOpu30HTOM (B).

A2B

ITepexoaHOI TOPU30OHT, B KOTOPOM MIPU3HAKH BEPXHETO (A2) 1 HMXKHETO
(B) ropr30HTOB CMEHSIIOTCSI HOCTENEHHO.

A2/B

[lepexoHO rOPU30HT, B KOTOPOM MPU3HAKU BepXHETO (A2) rOpr30HTa
BKJIMHMBAIOTCS WJIM COYETAIOTCSI C HUYKHUM ropu3oHTOM (B).

MuHepanbHbI TOPU30HT, Jiexkalui noxa ropuzontamMu AO, Al, A2 (a B
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cllydae UX OTCYTCTBHUS 1MoJi ropu3oHTaMu O) U XapaKTepU3yHOITUNACS
J00BIM U3MEHEHHUEM IIBETa U CTPYKTYPHI IO CPABHEHHUIO C A,
oTinyaronmecs ot ropu3zoHToB G u C

[B] [TorpeOenHbIit ropu3oHT B
Bl
B2
B3
[lepexoaHOM rOPU30HT, B KOTOPOM IMPU3HAKHU BepxHero (B) u HukHero
BC (C) TopH30HTOB CMEHSIOTCS TOCTEIICHHO.
[lepexoHOM TOpU30HT, B KOTOPOM IMPU3HAKHU BepxHero (B) u HuxkHero
BG (G) ropU30HTOB CMEHSIOTCSI TOCTETNEHHO.
MuHepanbHbIN TTIeeBbIi TOPU30HT, UMEIOIUI Ha OOJIbIICH YacTH
IJI0IIaIu cBexero cpesa (He menee 70%) sipko-royryobie, CU3bIE,
G 3€JICHbIE, PYKABbI€ TOHA OKPACKH, OTHOPOJIHBIE HJIA YEpeTyIoLuecs
MuHepanbHbIi IJIEEBbIA TOPU30HT, OKPAILICHHBIN B SIPKUE rOJTyOble U
Gl CHUHHUE TOHA, OJHOPOJIHBIE U YepPEAYIOIIHECS
MuHepanbHbIN TJIEeBbIA TOPU3OHT, IECTPOOKPAIICHHBIN U TOTYy00BATHIM
G2 C CU3BIMM U P’KaBbIMU TOHAMU
MuHepanbHbli TOPU30HT, UMEIOLININ OJINBKOBBIE, 3€JIEHBIE, CEPOBATO-
G3 3€JICHOBAThIE TOHA OKPACKHU
[TouBooOpa3zyromnias Nopoaa, He U3BMEHEHHAs CYIECTBEHHO
C MMOYBOOOPA30BAHUEM
[ToacTunaromas mopojia, OTANYAIOAsACA OT MOYBOOOPa3yIOLIEH,
3aJieraeT Mo/l HOYBEHHBIM MPOPUIEM, HE U3MEHEHA CYILIECTBEHHO
D MOYBOOOpPa30BAHUEM
["'opu30HT, CHIIBHOLIEMEHTUPOBAHHBIN (TBEP/IbIiT) BO BIAKHOM U CYyXOM
COCTOSTHUM, CITIOCOOHBIN CITY>KMTh BOJAOYIOPOM MM OapbepoM IS
IUIOCKOCTHOM 3p03UH; 00pa30BaBIIMECAB PE3YJIbTaTe KOHIIEHTPAIUH
Pa3IMYHBIX XUMHUYECKUX COEUHEHUH (OKCUIOB JKEJe3a, KPEMHE3EMa,
kapOonaroB Ca u Mg, cosneit u ap.), IEMEHTUPYIOIUX MTOYBEHHYIO
S Maccy
Xpynkue, sYercTble KOPOUKH MOLTHOCTBIO HE Oosiee 5 cM, oOpa3ytouue
K MOBEPXHOCTHYIO YaCTh MOYBEHHOTO MPOduIIs
HApyroi

Jlononnumenvuvie undekcwvl (no kraccugurkayuu 1977 200a)

ca | manumume kapOoHaATOB Kajbius U Maraus (Bca, Aca, Cca)

HaJIM4Ke MeOHs KapOOHATHBIX MOPO/] Cpeid OECKapOOHATHOTO METKO3eMa

pca | (Bpca, Apca)

CS | BU3YaJIbHO pa3IMuMMBbIe BbliesieHus runca (Bcs)

S BU3yaJIbHO PA3JIMYMMBIC BBIICJIICHUS JIETKOPACTBOPUMBIX coJieil (Bs)

(beppalUTUTHBIA COCTaB MUHEpAIbHOW Macchl (HU3Koe, MmeHee 5%,
coJiep>KaHue MePBUYHBIX MUHEPAJIOB, KpOMEe Hanbosee yCTOMYUBBIX (KBaplia,
pyTuia U Ap.), B UIUCTON (PpaKUi TOCIOACTBYIOT KAOJIHHUT, TaJUTyas3uT,

fe | okcuael amomuHus U kenesa) (Alfe, Cfe)
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fa

(bepparTMTH3UPOBAHHBIN COCTaB MUHEPAJIbHON CMECH (Hapsay C
Pa3TUYHBIMH TIEPBUYHBIMUA MUHEpAJIaMH CYIIECTBEHHYIO POJIb B COCTAaBE
MUHEPAITLHOW MaCChl UTPAIOT KAOJIMHHUT, TaJUTya3uT, THAPOOKCHIBI JKeme3a, a
nHora u amomunus) (Alfa, Bfa, Cfa)

sl

COJIOHIIOBBIC U COJIOHIIEBaThie TOpHU30HTHI (Bsl)

MUHEpaIbHBIC TOPU30HTHI, OCHOBHBIE MOP(HOIOTHIECKHE TPU3HAKN KOTOPBIX
chOpPMHPOBATIUCH B PE3YJITATEC U3MEHEHUS NCXOTHON MAcChl HA MECTE
(meTamopduueckne) (Bm)

HaJM4Yue TBEPJIbIX KOHKpEUU (J11000ro cocTaBa), KOTOPhIE MOXKHO BBIICIIUTh
13 MOYBEHHOM Macchl (Bn)

TOPHU30HTHI, UMEIOIINE CYIIICCTBCHHBIC N3MEHEHUS B MOP(OJIOTHH,
CBSI3aHHBIC C JICATCIIEHOCTHIO YeJIOBeKa (MMaXx0THBIC, KYJIbTYPHO-
UppUTAITMOHHBIC, YIUIOTHEHHBIE OT BUOpAIIMU MAIlIMH, OKYJIbTYPEHHBIC B
pesynbTaTe yaoopenus HaBo3oM, Topdpom u T. 1.) (Ala, A2a)

Hajmuyue MOphOIOTUYECKUX MPU3HAKOB OTJICEHHUS, HEAOCTATOUHBIE JJIS
otHeceHus k ropuzontam G1, G2, G3 (A2g, Bg)

WJUTIOBHAIbHO-TYMYCOBBIE TOPHU30HTHI TEMHO-KOPUYHEBBIX U OypO-KpacHO-
KOpUYHEBBIX OTTEHKOB (Bh)

WJUTIOBUATIbHO->KEJIC3UCTHIE TOPU3OHTHI APKO-KEJITHIX, KPACHBIX U Oypo-
#KenThIX TOHOB (Bf)

TOPU30HTHI 00JIee TSHKEIOr0 rPaHyJIOMETPUUECKOI0 COCTaBa, YeEM
BBIILIEJIE)KAIIUE, C SICHBIMUA BU3YaJIbHBIMU IPU3HAKAMU IPUBHOCA
TOHKOJIUCIIEPCHOTO MaTepuaia B BUJIE IUIEHOK IO TPeIlMHaM, IopaM, IpaHsIM
CTPYKTYPHBIX OTJIeTbHOCTE (Bt)

HaJu4yue KamHen pasmMepom > 1 cM (11e0eHb, rpaBuid, rbIObI, BaTyHBbI,
rajgbpka ¥ T.1.) B konrdecte >10% mo o6bemy (BCp)

TOPU30HTHI, HE BBIXOIAIINE HA JTHEBHYIO TTIOBEPXHOCTH M HE
KOHTaKTHpYIOlue HenocpeacTBeHHO ¢ ropu3oHTamu O u AO; umerot 6osiee
TEMHYIO TYMYCOBYIO OKPacKy B YEpPHO-CEPBIX TOHAX IO CPABHEHHUIO C
BBIIIIEJNIC)KAIITUM TOPU30HTOM; HEMOrpeOeHHbIE (BTOPhIE TYMYCOBBIC
TOPU30HTHI, TOPU30HTHI HAKOTUICHHS CEPOT0, TEMHO-CEPOTO TyMyca Hajl
BOJIOYIIOPHBIMU OapbepaMu, B TOM YHCIIC U HaJl MEP3JIOTOM, IUTFOBUATILHO-
I'YMYCOBBIE TOPU30HTHI B HEUTPAIbHBIX M MIEJ0UHbIX o4Bax) (A2h, Bh)

HaJIM4Khe OOMIIBHBIX CIIEIOB KU3HEAEATEIbHOCTH MOYBEHHOM (hayHbI
(KOTPOIUTHI, UCTHI HACEKOMBIX, Y€PBOPOUHBI, KDOTOBUHBI, CYPUHHBI,
JIEMMUHTOBUHBI U T.1.) (Alz, Oz)

ropu3oHThI, cocTosimue (50% unum 6osee) 13 )KUBBIX YacTeil pacTeHun
(cTermHo¥ BOWJIOK, IEPHOBUHHBIC TOPU3OHTHI, TyTOBBIC TTOYBHI, 0YE€CHI MXOB H
aumaitaukoB) (Av, O2v)

Su

MHHEpaJbHbIC YePHBIC U TEMHO-CEPbIC TOPU30HTHI, UMEIOIIHE 3aIax
CEpOBOJIOPOIA U cozepxKaiie cyabhusl xenesa (BCsu)

MPU3HAKYN TMHAMHYECKUX SBJICHHN nepeMenienus nmouBeHHo maccol (BCd)

Ve

npu3Haku ciutocty (Ave, Bve)

['maBHbIe MHACKCHI 110 Kiaccudukaruu 2004 rona

113




JlonmomHUTENBHBIC HHACKCH TI0 Kinaccudukanuu 2004 roga
KJ1acCU(PUKAITMOHHBIE TAKCOHOMUYECKUE €TUHUIIBI

Ha3BaHUE  TOYB  MPEACTABISIET  COOOW  CHUCTEMY  COIOJAYUHEHHBIX
TaKCOHOMUYECKUX E€IUHUIl, BKIIOYAIOMIMX THUII, MOATHUM, PO, MOJIPOJ, BH]I,
Pa3HOBUIHOCTb, Pa3psi.

TAN TIOYBBI  OMPENENACT XapakKTep W  HAMNPABICHHOCTh  OCHOBHOIO
NIOYBOOOPA30BATENBHOIO  MPOLECCAa WM BO3MOXHBIE €ro  COYETAHHS C
HaJaralolUMHUCs. MPUMEPbl TUIOB TMOYB: MOJ30JUCTHIN, JEPHOBO-TIOA30JIUCTHIMH,
TOp(sIHO-O0NOTHBIN U T.1.

MIOJITHITHI BBIICTISIIOTCS B TIPEACIIax THITA W TPEICTABISIOT COOOW TPYIIIIBI IMOYB,
KAUECTBEHHO Pa3JUYAIONIMECs MO MPOSBICHUIO OCHOBHOTO WJIM HAJIArarolierocs
MPOLIECCOB, CBS3aHHBIX C PA3IMUYUEM B COCTaBE IMMOYBOOOPA3YIOMIMX IOPO/I,
TUAPOJIOTUUECKOM PEXUME, XapaKTEPE MPOU3BOICTBEHHOTO BO3/ICICTBHSI.

HaIrpuMep, B TUIIE AEPHOBO-TOA30JIUCTHIX MOYB BBIAEIAIOT MOATHUIIBL: TE€PHOBO-
no/130JIMCThIe (Oenechie); JAePHOBO-TIANEBO-TIOA30JIUCTHIE; JAEPHOBO-TIOI30UCTHIC
POJIUPOBAHHBIE, IEPHOBO-TIOA30JIMCThIE OKYJIbTYPEHHBIE.

pOABI — 3TO TPYNIILI ITOYB, BBIIECIAEMBIE B MPEIENax MOATUIIA U TOKA3bIBAIOIINE
BIIUSIHUE MECTHBIX YCJOBHUH (COcTaBa MOYBOOOPA3YIOMIMX IMMOPOJ, XUMH3Ma U
peXUMa TPYHTOBBIX BOJ, PEIMKTOBBIX MPU3HAKOB M T.J.) HAa KAYECTBECHHBIC
TeHETUYECKUE O0COOCHHOCTH TMOYB (KapOOHATHBIC, OXKEJIE3HEHHBIC, NTIOBUAIBHO-
TYMYCOBBIE).

MOAPOJbI BKJIIOUEHBl B CHUCTEMY TAKCOHOMUYECKHUX CIMHUIL JIJII OTPAXKEHUS
CTEMCHU TPOSBICHUS MPU3HAKOB KPATKOBPEMEHHOTO TUApoMopdu3Ma B MOYBAX
aBToMOp(HOrO  psiga  (IE€pHOBO-KAPOOHATHBIX,  MOA3OJMUCTBIX,  JEPHOBO-
MOA30JUCTHIX): BHU3Y OTJICEHHbIE, KOHTAKTHO-OIJIEEHHBbIE, C MpHU3HAKaAMU
BPEMEHHOTO N30bITOYHOTO YBIAKHEHHUS.

BHUJIbl XaPAKTEPU3YIOT Pa3IN4Msl B CBOMCTBAX W CTPOEHUU IOYB, CBA3AHHBIE C
OCOOEHHOCTSIMU TPOTEKAHWs OCHOBHOTO IOYBOOOPA30BATEIBHOIO IpOIlecca,
XapaKTEPOM AaHTPOMOTEHHOTO BO3ICHCTBUS: CJIa00MOI30JUCTHIC, MAJIOMOIIIHbIE,
CpEIIHETYMYCHBIE, CIIa003pOANPOBAHHEIE.

Pa3HOBUAHOCTh, — TpyIla MOYB B TMpeAeiax BUIA, pPa3IMYAIOMINXCS 10
IPaHYJIOMETPUYECKOMY  COCTaBY BEpPXHUX [IOYBEHHBIX TOPU30HTOB  WJIU
MOYBOOOPA3YIOMIMX MOPOJ. HAPUMED, IEPHOBO-TIOI30MCTAs JIETKOCYTIMHUCTAS.

paspsii — rpylna Mmo4B B Mpejesax pasHOBUAHOCTH, BbIIEIsSEMas M0 T'eHE3UCy
MOYBOOOPA3YIOMIMX TMOPOJA M CTPOCHHIO MpoQuUis: JIepHOBO-TIOJ30JUCTHIC
CynecyaHble MOYBbl HA BOJHO-JIEHUKOBBIX OTJIOKEHUSX, CYTJIMHUCTHIC HA BOIHO-
JICTHUKOBBIX ~ OTJIOXKECHUSX, CYTJIMHUCTHIC Ha JIECCOBUJIHBIX CYTJIMHKaX,
MOJICTUIIAEMBIX C TUIYOWHBI | M MOPEHOM.

npuMep  TOJIHOTO  Ha3BaHUA  MOYBBL:  JEPHOBO-NOA30JIMCTast  (TUIN)
sponupoBaHHas  (moATwm) — oObiyHas  (poa)  cmadoryeeBaras — (IOAPO.)
CpelHeHaMbITasi (BUJ) JITKOCYTJIMHUCTAs (Pa3HOBUIHOCTB), Pa3BUBAIOMIASACS HA
necce (pa3psn).
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MNHOPAAOK OPTAHU3AIIUU U BAILIUTHI IPAKTUKHU

Opranuszanus NpoBeAeHNsI MPAKTUKH

[IpakTUKy IO IOYBOBEACHHUIO CTYACHTHI IPOXOJIT B COCTaBE OpUTajIbI
(cpennuii coctaB Opuragsl - OT MATH, JO ceMu uenoBek). Kaxkmas Opurana
IIPOBOJIUT 3aJI0’KEHHE OT OJHOIO JO TPEX MOYBEHHBIX pa3pe30B, UX OIHCAHHUE B
MOJICBBIX YCJIOBHUSAX WM BBIMOJHSIET paOOTHI MO OMPEAEICHUI0O MOP(HOIOTHIECKOTO
COCTaBa MCCIICyEMbIX TIOYB B MOJIEBBIX U Ja0OPATOPHBIX YCIOBHSIX.

Cnocob Oocmasku cmyoeHmo8 Ha Mecmo nojegvlx pabom — C

MCITOJIh30BAaHUEM TOPOJICKOTO TPAHCIIOPTA U TETITKOM.

Cnocob 3anodxcenus pazpe306 — ¢ IOMOIIIBIO JIOTAT.

IIposedenue HeobOXO0OUMBIX 3aMepO8 8 NOJEBbIX YCA08UAX — C TIOMOIIBIO

PYJETKH U APYTHMX U3MEPUTEIBHBIX CPEACTB (JIMHEHKU, MEPHBIC IIHYPHI U

T.IL.).

Ombop npo6 nous — ¢ MOMOIIBIO JIOTAT.

Jlocmaska npo6 na yueoHyro 6a3y — epeHoc Npod PyYHbIM CIIOCOOOM.

OT4eT BBINOMHIETCS TT0 PopMe OUBEHHOTO OYepKa U JIOJDKEH COACepKaTh

CJIEIYIOLIUE PA3EIIBIL.

Beedenue. Yxa3plBalOT LeNIM W 33Ja4d IMPAKTHKH, MacIiTad MOYBEHHBIX
UCCJEIOBAHUM K KapTorpaduyeckod OCHOBE, KOJIMYECTBO MOYBEHHBIX pPa3pe30B
M0 BUJAM, KOJMYECTBO OTOOpAHHBIX O0Opa3lOB, IMEpPEYEHb COCTABJICHHBIX
MaTepHuaoB.

1. Obwue ceedenus o xoszsilicmee. YKa3blBalOT HANPABIICHUE U CIICIIMATN3AIINIO
X035MCTBA, €r0 MIIOIIA/lb, CTPYKTYPY 3€MJIENOJIb30BAHUS U MOCEBHBIX IJIOMIAJIEH,
YPOXKAWHOCTh OCHOBHBIX CEJIBCKOXO3SIMICTBEHHBIX KYJIbTYp, KpPaTKHUE CBEIECHUS O
MPUMEHEHUU yI00pEHUHN.

2. ITlpupoomnvie ycnosus. OtpaxaroT Bce (PakTopsl IMOYBOOOpPA30BAHUS
UCCIeNyeMOro ydacTka (KiuMmar, penbed U TUaporpaduio, pacTUTEIHHOCTD,
MOYBOOOPA3YIONINE U MOACTHIAIOIINE TTOPOIbI, MPOU3BOJCTBEHHYIO JIEATEILHOCTh
YEJI0BEKA).

3. Ilouswvl uccnedyemozo yuacmka. 1IpuBOIAT HOMEHKIATYPHBINH CIUCOK TOYB
UCCJIENYEMOT0 y4acTKa, UX IIOLAAN, OCHOBHBIE IMarHOCTHYECKUE MPU3HAKH.

4. Meponpusmuss no payuoHanbHOMY UCNOIbL308aHUI0 noug. [lpuBoasT
arpoTNpPON3BOJICTBCHHYIO TPYIITUPOBKY TOYB U MEPOIPHSITHS IO PAIlHOHATIEHOMY
VICIIOJIB30BAHUIO KaXKJ0U I'PYIIIIbL.

3axnouenue. IIpuBoasT 0000IIEHHBIE CBEICHNUS O IOYBEHHOM MOKPOBE y4acTKa
U X aHAJIN3.

Chnucok ucnonb308aHHOU JUMEPAMYPHI.

CryzneHTam, BBIIOIHUBIITUM IPOTPaMMy MPAKTUKHU U 3aITUTUBIITUM OTYET,

MPOCTABIISIETCS 3a4ET.

V. CocraBiieHue 1 3amura oT4eTa.
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Ortuer npencraBisieTcss Kaxaol Opuragoid. B oTdere AOMKHBI OBITh
OTpPa’KEHbI

Pe3ynbraThl HUCCAEOOBAaHWA B BHJAE ONWCAHWKA TOYBEHHBIX pPa3PE30B,
71a00paTOPHBIX ONpeIeTICHUH, 3apUCOBOK, oTorpaduii u T.11.

3amura npoBoauTCA TOOpPUTAIHO B BUJe cobeceroBaHus. Bo Bpems
coOeceoOBaHUsl OMNpENEeNsAeTCs IOJIHOTa TEOPETHUYECKUX 3HAHUW W HaJudue
HaBBIKOB OINHKCAHMUS TIOYBEHHBIX pPa3pe30B W OMNPEACICHUsS THUIIOB IOYB,
NPUOOPETEHHBIX TMPU  MPOXOKIAECHUU  JIEKIIMOHHOTO Kypca, BBIIIOJIHEHUU
71a060paTOPHBIX PabOT U IPOXOKICHUS TPAKTHKH.

1.2 TPEBOBAHUSA K O®OPMJIEHUIO

OO0mue TpedoBaHMsI

Bneuarnenue ot 000H OTJIMYHOM MO COAEPKAHUIO PAOOTBI MOXKET
CO3/1aThCsl CKBEPHOE M3-3a HEYMENIOTo Wi HebpexHoro odopmienus. [IpaBunbpao
odopmieHHast paboTa OTpa)kaeT YPOBEHb KYJIBTYPhl aBTOPa M €r0 MacTepCTBa.

Cerognst nns oopmiieHUs LIEJIOT0 psfa HaydHbIX PAOOT HCIHOJB3YIOT
rOCyJapCTBEHHYIO HOPMATHUBHYIO JIOKYMEHTAallMi0. [J1aBHBIM  JIOKYMEHTOM
apigercss [OCT 7.32-2001, kpome Hero uHoraa ucnosib3dyroT 'OCT 2.105-95.
OHU perJaMeHTUPYIOT TpaBwia O(QOPMIICHHS U CTPYKTYPY OTYETOB HAy4dHO-
UCCJIEIOBATENILCKUX TMPOEKTOB, a TaKXke o00mue mpaBwmiia OQOPMIICHHS JTHOOBIX
TEKCTOBBIX JTOKyMeHTOB. [[ns odopmiienus OuOmmuorpaduyeckoro crnmcka Wiu
cnucka uctouHrnkoB ucnois3yroT [OCT P 7.0.5-2008, TOCT 7.1-2003, T'OCT
7.80-2000.

[IpumepHblii 00bEM KypcoBOW paboTel coctaBisieT 35-40 crpaHul
KOMITBIOTEPHOTO TeKCTa. TeKcT padoThl NOHKEH ObITh HameyaTaH Ha OJIHOM
CTOpPOHE OJTHOCOPTHOM mucuel Oemoit Oymaru, dopmatra A4 (210 x 297 mMm) B
penakrope «Word». OcHOBHOEe TpeOOBaHHE K TEKCTy — eauHooOpasue. ITo
Kacaercsi wmpudra, abd3alHBIX OTCTYNOB, BBIPABHUBAHUS TEKCTa, HyMepaluu
ITYHKTOB U YacTEU U T.[.

CrpaHuipl TEKCTa KypCOBOM M BKJIIOYEHHBIE B HEE WUIOCTpAUUU H
TabNHIBl JOHKHBI cOOoTBeTCTBOBaTh (popmaty A4 mo I'OCT 9327. Jlomyckaercs
npumeHeHue Qopmata A3 mpu HamUUMK OOJBIIOTO KOJIMYECTBA TaOJUIl |
WJUTIOCTPALMA TaHHOTO (hopmarta.

Pa3mepsl noneii: mpaBoe — 15 MM, BepxHee u HIxkHeEe — 20 MM, sieBoe — 30 Mm

et mpudra — yepubiii. Pazmep mpudrta (kerap): s Tekcta — 14-m
KErJeM 4epe3 MoJTopa MEKCTpOuHbIX MHTepBana mpudrom Times New Roman,
BBIPOBHEHHBIM 10 1mMpuHe. Menkuit mpudt (12-ro Keris) AomycKaercs TOJIbKO B
TabIuIax.
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[Ipy BBIMOMHEHHH KYpPCOBOM HEOOXOAMMO COOJIIOaTh PaBHOMEPHYIO
IJIOTHOCTh, KOHTPACTHOCTh M YETKOCTh M300paKeHMsI 10 BCeMy TEeKCTy. B Tekcrte
JOJKHBI OBITh YETKUE, HE PACIUIBIBIIUECS TUHUU, OYKBBI, HIU(PHI U 3HAKH.

Paspemiaercs UCII0JIb30BaTh KOMITbIOTEPHBIE BO3MOXHOCTHU
aKIIEHTUPOBAHUSI BHUMAaHUS Ha OIpPEACIICHHbIX TepMHUHaX, ¢hopmyrax, Teopemax,
pUMEHSIS PUQPTHI pa3HON TAPHUTYPHI.

AO3arHbIi OTCTY HE MeHee 1,25 cM.

CokpallieHue pyccKux ciaoB U cioBocouetannii B otuere — o ['OCT 7.12.

Hymepanusi crpaHuiy

Crtpanuitel pabOTBI HYMEpYIOTCS apaOCkumu Iudpamu  (Hymepamus
CKBO3Hasi IO BceMy TeKCTy). Homep cTpaHUIBI CTaBUTCS B HMXKHEM MPABOM YTy
WIM B LEHTPE HWKHEH 4YacTu Jucta 0e3 TOYKU. TUTYJIbHBIN JINCT BKIIOYAETCA B
OOIIYI0 HyMepaluio, HEMOCPEICTBEHHO HOMEpP CTPaHMIIBI CTABUTCS TOJIBKO C
pasnena Beenenus (ctpanuna 3).

Nmmroctpan ¥ TaOnMIbl, PACIOIOKEHHBIE Ha OTACIbHBIX JIMCTAaX,
BKJIFOYAIOT B OOLIYI0 HyMEPALMIO CTPaHMI] OTUETA.

Nnmoctpanuu v tabnauiel Ha Jucte Gopmata A3 yYUTHIBAIOT KaK OJIHY
CTpaHUIly.

3HakuM TpenuHaHus (TOYKa, 3amsiTas, JBOETOYME, TOYKa C 3arsToM,
MHOTOTOYHE, BOCKIUIATENbHBIA U BOIPOCUTEIbHBIN 3HAKK) OT MPEAIIECTBYIOIIUX
CJIOB HE JIOJKHBI ObITh OTOUTHI.

Cnenyer omimuaTh npu Habope nBa 3Haka: tupe U aeduc. educ —
KOpOTKasi 4yepToyka (-) UCHOJb3YETCs, B OCHOBHOM, MPU HA0OpE CIOXKHBIX CIIOB,
IpU MEPEHOCcaX CJIOB M OT MPEALIECTBYIOIIMX U MOCIEAYIOIIHUX CIOB HE JOJIKEH
OBITh OTOUT (HAIIPUMED: APXUTEKTYPHO-CTPOUTEIBHBIN).

Tupe — nnuHHas yeprodka (—). ITO MyHKTYaIlMOHHBIN 3HAK. Yare Bcero
TUpe OTOMBaeTcsa cmnpaBa U cleBa TmpoOeroM. Mexay YUCIUTEIbHBIMU,
BBIpQXEHHBIMU YHCJIaMH, B 3HAYCHUH «OT U J10» (10—15) Tupe ucnonb3yercs 6e3
OTOMBKH; MEXIY YUCIUTEIbHBIMUA, HAOPAHHBIMHU MPOMHUCHIO, THPE OTOMBAETCS
npobesioM (IecsATh — MATHAALATH).

Tupe u neduc HUKOrIa HE MEPEHOCATCA B CIEAYIOIIYIO CTPOKY.

CoxkpartiieHHblie BeIpakeHus (4 T.1., U T.II., T.€.) HaOupatoTcsa 06e3 mpooberna.
3nak mpoiieHTa (%) MpUMEHSETCS TOJIBKO C OTHOCSIIUMCS K HEMY YHCIIOM, OT
KOTOpOoro oTOMBKa He aenaercs (Hanpumep: 32%, 0,5%)

3naku rpagyca (°), MunyThl ('),cexyHnbl (") 1 Tepuuu (") OT mpeabIAYIIUX
YHCeN HE TOJKHBI ObITh OTOUTHI (Hanpumep: 8"12'; —25°). Ecau 3a 3TuMu 3HakaMu
CJIelyeT COKpaIlleHHOE 0003HAaYE€HHE IIKAJIbI, TO OHO JOJIKHO ObITh OTOUTO BMECTE
co 3HakoM rpagayca (25 °C).

damunuy, Ha3BaHUS OpraHu3anuii, GUpM, Ha3BaHUS HW3NCTUN U JIPYTHE
UMEHa COOCTBEHHBIC JIOJDKHBI MPUBOJMUTHCS Ha sI3bIKe opuruHana. Jlomyckaercs
MPUBOJUTH HA3BAHUS OPTaHU3AIMK B MEPEBOJIE HA PYCCKUN S3BIK C TOOABICHUEM
(Ipu epBOM YIIOMUHAHWUN ) OPUTHHAIBLHOTO HAa3BaHMSI.

Bce cokpamenuss mOmMKHBI OBITh pacmiu@poOBaHbI, 3a HCKIIOYCHHUEM
HEOOJIBIIIOTO YKcia 001IeyOTPEOUTENbHBIX.

m
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Hymepanusi pa3zaesioB, noapasiesioB, NyHKTOB, HOJANYHKTOB

Pa3zoenvt 0CHOBHOM YacTH JTOJKHBI UMETH TIOPSIKOBBIE HOMEPA B Mpeenax
BCEro TeKCTa, 0003HAaueHHbIE apaOCckuMu HudpaMu 0€3 TOYKM U 3alUCaHHBIE C
ab3anHoro orcryna. [lodpaszdenst IOIKHBI WMETh HYMEpAlUIO B TMpejeiax
KaKI0ro pasaena. Homep moapasgena coCTOMT W3 HOMEpPOB pasjena |
nojApaszjena, pas3ieieHHbIX TOUKOW. B KoHIle HOMepa mojapasjena TOYKa He
cTaBUTCA. Pasmensl, KaKk ©W TMOApPA3ACIbl, MOTYT COCTOATh W3 OJHOTO WJIH
HECKOJBKHX MTyHKTOB.

Ecnm Texer He mMeeT mopas3aenoB, TO HyMepaus MyHKTOB B HEM JOJHKHA
OBITh B TIpeenax Kaxjaoro pasieiia, U HOMEp NyHKTa JIOJDKEH COCTOSITh W3
HOMEPOB pa3jiesia U MyHKTAa, pa3JeJICHHbIX TOYKON. B KOHIIe HOMepa MyHKTa TOYKa
HE CTaBUTCA.

Hpumep
1 Turbl 1 OCHOBHBIE pa3MepsI
1.1
1.2 HyMepanus myHKTOB IIEpBOIo paszenna oT4yera
1.3
2 Texnuueckue TpeOOBAHUS
2.1
2.2 Hym™mepanus nyHKTOB BTOPOTO paszeiia oT4eTa
2.3

Ecnu oTuer umeeT moapaszaesnbl, TO HyMepalus MyHKTOB JIOJKHA OBITh B
Ipeneax MmoAapaszfesia U HoMEp IyHKTa JOJDKEH COCTOSATh U3 HOMEPOB paslelna,
[oApas3esna v MyHKTa, pa3IeJICHHbIX TOUKaMHU, HAIIPUMED:

3 MeTo/ibl UCTIBITAHUI
3.1 Anmaparsl, MaTepualibl U PEaKTUBBI
3.1.1
3.1.2 Hywmepaius myHKTOB NEPBOTO MOApPA3eiaa TPETHErO pas3ieiia OTYeTa
3.1.3
3.2 IToaroroBKa K UCOBITAHUIO
3.2.1
3.2.2 HyMepaius myHKTOB BTOPOTO MOJIpa3zeia TPEThEro pasjesia oTyeTa
3.2.3
Ecnu pasgen coctouT W3 OQHOrO mojpasiena, TO MoJApas3lien He
Hymepyetrcsi. Ecnm moapasgen COCTOUT W3 OAHOTO IMYHKTa, TO IYHKT He
HyMeEpYyeTCsl.
Ecnu TekcT KypcoBOM MOApa3AeNsieTCs TOJbKO HA MYyHKThI, TO OHH
HYMEPYIOTCS MOPSAJIKOBEIMU HOMEPAMU B MpeJiesiax BCEro0 OTUETA.
[TyHKTBI, TIpM HEOOXOIMMOCTH, MOTYT OBITh pPa3OUThl Ha MOMAMYHKTHI,

KOTOpBIE€ JOJKHBI UMETh MOPSAKOBYIO HyMEpalHIO B Mpeaenax KakJIoro IyHKTa,
Hanpumep 4.2.1.1,4.2.1.2,42.13uT. .
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BHyTpH NyHKTOB WM TOJIIYHKTOB MOTYT OBITh NpHUBEACHBI NepeurcieHus. llepen
KaKJIBIM 3JIEMEHTOM TEPEUUCIICHUS clieyeT cTaBUTh Aeduc. [Ipu HeoOxonMMOCTH CCBIJIKA B
TEKCTE OTYeTa Ha OJIMH M3 DJEMEHTOB IEPEUHCICHHS BMECTO neduca CTaBsTCs
CTpOouHble OYKBBI B TMOpsAKE pycckoro andasura, HaumHas ¢ OykBbl a (3a
HCKJIIOUYEeHUEeM €, 3, 0, T, b, U, bl, b).

Jlna nanpHeHen qeTanu3ainny nepeurcaeHnii HE0OX0AUMO HCIOJIb30BaTh
apabckue nu@psbl, Mocie KOTOPHIX CTaBUTCS CKOOKa, a 3aluCh MPOU3BOJIUTCS C
a03a1lHOTO OTCTYIA, KaK MOKa3aHO B IIPUMEpE.

IIpumep
a
0
1)
2)
B

Kaxxnp1il CTpyKTYpHBIM 3JIEMEHT OTYETa ClIelyeT HaUYMHATh C HOBOTO JIMCTa
(cTpaHuIIbI).

Hywmeparnus ctpanuil otyeTa U IpUIOKEHHH, BXOSIIIMX B COCTaB OTYETA,
JIOJKHA OBITH CKBO3HAS.

Odopmirenue coaepkaHus

3aronoBok COHAEPXXAHUE numercs 3arnaBHbIMA OyKBaMu MOCEpPEAUHE
CTPOKH.

Conepxxanue  pabOThl  TOXKIECTBEHHO  BallleMy I[UIAHY  HAy4YHOTO
uccnenoBanus. Conaep)kaHWe BKJIIOYAET BBEACHUE, HAMMEHOBAHME BCEX TIJIaB,
naparpaoB, MyHKTOB, 3aKJIIOYEHHE, CIHUCOK HCIOJb30BAHHBIX HCTOYHHUKOB U
HAaUMEHOBAaHHE TNPWIOKEHUN € YKa3aHHEM HOMEPOB CTPAaHMI, C KOTOPBIX
HAUYMHAIOTCS 3TH 3JIEMEHTHI paOOThI.

HanMeHOBaHMsI, BKIIFOUEHHBIE B COJEpP’KaHHUE, 3aIlMCHIBAIOT CTPOYHBIMU
OykBaMU, HAYMHAS C MPOMUCHON OYKBBHI.

Odopmiienue 3aroJiIOBKOB

3aroJ0BKM pasziesioB pacrojaratoT B cepeuHe CTPOKH 0€3 TOUKH B KOHIIE
U nevararoT nponucHeiMH (6osbmmmu) OykBamu (COAEPXKAHUE, BBEJAEHUE
u T.71.) 0e3 noauepkuBanus. HazBanus pas3iesioB BBIACISIOT KUPHBIM HIPUPTOM.

PaccTostHue Mexy 3arojlOBKOM M TEKCTOM JIOJKHO OBITh paBHO 7/-10 MM
(12 o).

Kaxnprii pasgen TEKCTOBOrO JOKYMEHTa PEKOMEHIYeTCsl HayuHaTh C
HOBOTO JIUCTA (CTPAHMIIBI).

OdopmiieHne WILTIOCTPALMIA

Nnmoctpanmu ~ (rpadukm,  cXeMbl, KOMIIBIOTEPHBIC  pacIeyaTKH,
auarpaMMbl, (POTOCHMMKH) JOJKHBI pacIiojaratbCs HEMOCPEICTBEHHO IIOCIIES
TEKCTa, B KOTOPOM OHM YIIOMHHAIOTCS BIIEPBbIC, UJIM HA CIAEAYIOUIEN CTPAHULIE.
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Wnmoctpaiiy MOTyT ObITh B KOMIIBIOTEPHOM MCIOJHEHUH, B TOM YHCIIE U
I[BETHBIE.

Ha Bce pucyHku B T€KCTE TOJKHBI OBIThH TaHbI CCHLIKH.

WNnmroctpanuu, 3a UCKIIOYEHUEM WJUTIOCTPALMUA TMPUIOKEHUHN, CIeIyeT
HYMEpOBaTh apaOCKUMH LIU(PPAMH CKBO3ZHON HyMepalue.

Ecnu pucynok oaus, To oH o003Hauvaercs «PucyHok 1». ClI0BO «pUCYHOK»
Y €ro HaMMEHOBAHHUE PacroJiaratoT NOCepeIuHE CTPOKH.

JlomyckaeTrcsi HyMepoOBaTh WLIIOCTpAaMU B Mpenenax paszgena. B stom
cllydae HOMEpP WJUTFOCTPALIMKM COCTOUT U3 HOMEPA pa3zesa U MOPSAKOBOIO HOMEpa
WJUTKOCTPALlAH, pa3ieseHHbIX Touko. Hanpumep, Pucynox 1.1.

WNnmroctpanyu, mpu HEOOXOAMMOCTH, MOTYT HMETh HAWUMEHOBAHHE H
NOSICHUTENbHBIE JaHHbIE (MOAPUCYHOUHBIM TekcT). CioBo «PuUCYHOK» U
HAaMMEHOBAaHHUE I[OMEUIAIOT IIOCJIE TMOSCHUTEIBHBIX JAaHHBIX W PacHoJiararor
cienytonuM obpazom: Pucynok 1 — Jletanu mpubopa.

WNnmoctpaniu KaXA0ro  NPUJIOKEHUS  0003HA4yaloT  OTAEIbHOU
HyMmepaiue apabckumu nudpamu ¢ nodaBieHueM nepen udpoilt 0603HaAYCHMS
npuioxenus. Hanpumep, PucyHok A.3.

IIpy ccplikax HAa WIUIFOCTPALMM CIEAYET IUCAaTh «... B COOTBETCTBUU C
PUCYHKOM 2» IPU CKBO3HOM HYMEPALHMH U «... B COOTBETCTBUU C PUCYHKOM 1.2»
IpY HyMepalluu B Mpejieliax pasjera.

Odopmirenue Tadamig

Tabnuipl NTPUMEHSIOT JJIS JIYYIIed HarJIIHOCTH U YJ00CTBAa CpaBHEHUS
nokasareneid. HaumeHoBaHue TaONMIIbI, P €r0 HAJTUYHH, JOHKHO OTpaXkaThb €€
coJiep>KaHue, ObITh TOYHBIM, KPATKHUM.

HanmenoBanue Tabiuipl ciieyeT NMoOMeniaTh Haja TaOnuie cieBa, 0e3
a03alHOro OTCTYyNa B OJHY CTPOKY C €€ HOMEPOM 4epe3 THpE.

Tabnuiy crnemyer pacmojaratb B KypCOBOW HEMOCPEACTBEHHO TIOCHE
TEKCTa, B KOTOPOM OHa YIIOMHHAETCS BIIEPBbIC, WM Ha cieayrouieil crpanuie. Ot
TEKCTa Ta0JauIla OTOMBAETCS CBEPXY M CHU3Y IyCTOM CTPOKOM.

JlommyckaeTrcsi momemiarh TaOdWIly BIOJb JJIWHHOM CTOPOHBI JIHCTa
JIOKYMEHTA.

Ha Bce TaGnuiisl 1OKHBI OBITH CCHUIKH B KypcoBou. [Ipu ccblike crienyer
MMCaTh CIOBO «TabIUIa» C YKa3aHUEM €€ HOMepa.

Tabnuiyy ¢ OONBIIMM KOJUYECTBOM CTPOK JOMYCKAaeTCs MEPEHOCUTh Ha
npyroi juct (ctpanunty). Ilpu nepeHoce 4acTu TaOIUIBI HAa JPYrod JIUCT
(ctpanwuity) cioBo «Tabnuia», ee HOMEp U HAMMEHOBAHHME YKa3bIBAIOT OJUH pa3
cJieBa HaJl IepBOM YacThiO TAOJUIIBI, @ HAJ APYTUMHU YaCTSIMU TaKXKE CJICBA MUIITYT
ciosa «IIpomomkenre TaONUIBI» U YKa3bIBAaIOT HOMEP TAOIUIII.

Tabnuiry ¢ GONBIIMM KOJTUYECTBOM Tpad JOMyCKAETCs JICIUTh Ha YacTH U
MIOMEIIAaTh OAHY YacTh IO APYroM B Mpelesiax OQHOM CTpaHUIbl. Eciu cTpoku u
rpadpl TAOIUIBI BBIXOAAT 3a (hopMaT CTPaHUIIBI, TO B MIEPBOM CIydae B KaKJIOH
4acTU TaOJUIBI TOBTOPSIETCS TOJIOBKA, BO BTOpPOM ciydae — OoOkoBHK. [lpu
JIeJICHUN TAaOJIUIBI HAa YacTH JIOMYCKAeTCs €€ TOJOBKY WJIM OOKOBUK 3aMEHSTh
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COOTBETCTBEHHO HOMepoM rpad u ctpok. Ilpu 3TOM HymepyroT apabckumu
nudpamu rpadsl 1 (MIK) CTPOKHU TIEPBOM YaCTH TAOTHIIHI.

Ecnu moBTOpSIONIMiACS B pa3HbIX CTPOKax rpadpl TaOIUIBI TEKCT COCTOUT
U3 OJIHOTO CJIOBa, TO €ro IOCJEe TMEPBOr0 HANHMCAHMS JOMYCKAeTCS 3aMEHSThH
KaBBIYKAMH; €CIIM W3 JBYX M 0Oojee CJIOB, TO TMpPH TEPBOM MMOBTOPEHUHU €O
3aMeHsoT ciaoBamMu «To xe», a nanee - kaBblYKaMu. CTaBUTh KaBBIYKH BMECTO
MOBTOPSIONIMXCA MHMQpP, MapOK, 3HAKOB, MATEMATHYECKUX W XUMHUYECKHX
CHUMBOJIOB HE Jomyckaercs. Eciu mudpoBble wiM HHbIE JaHHBIE B KaKOM-TuOO
CTpOKE TaOJIHUIIBl HE PUBOJAT, TO B HEH CTaBST MPOUYEPK.

[udpoBoit MmaTepuai, Kak MpaBuio, oPOPMIIIOT B BUJIE TaOIHII.

Taomuma 3 - HaszBanue Ta0nuIib

3arosnoBku rpad
[ToxzaronoBku rpad
JIunelika 1 2 3 4 5 6
['opusoHTasbHBIC
CTPOKH
bokoBuk

Kononku (BepTukagbHbie rpadpbl)

(3aroJIOBKH CTPOK)

Tabnuupl, 3a UCKIIOYEHHEM TaOJHI] MPUIOKEHUHN, CIEeTyeT HyMEpOBaTh
apaOckumu 1udpamMu CKBO3HOM HyMepaIue.

JlonmyckaeTcsi HyMepoBaTh TaOJIUIBI B Tpejenax pasaena. B atoMm ciyuae
HOMEp TaOJIMIIBI COCTOMT M3 HOMEpa pasjiesia U MOPSIKOBOrO HOMEpa TaOJUIIbI,
Pa3aEIEHHBIX TOYKOM.

Tabmuupl KaXI0ro MNpUIIOKEeHHUs O0003HAYAIOT OTIEIBHON HyMmepalueu
apabckumu rudpamu ¢ 1o6aBiIeHueM nepea nudpot 0003HaAUCHUS TPUITOKECHHUS.

Ecnu B oTueTe ogHa Tabnuiia, To OHa JOJDKHA OBITH 0003HaueHa « Tabiania
1» nnmn «Tabnuua B.1», eciiu oHa ipuBeieHa B NPUIIOKEHUH B.

3arosioBku rpad ¥ CTPOK TaOIUIIBI CIAEAYyET MUCaTh C MIPOIUCHON OYKBBI B
CAMHCTBEHHOM 4YHCJIE, a TOJ3aroJIOBKH TIpad - CO CTPOYHOU OYKBBI, €CIM OHU
COCTaBJISIFOT OJIHO TPEJJIOKEHHUE C 3ar0JIOBKOM, WJIU C TMPOMUCHON OYKBBI, €CIH
OHM UMEIOT CaMOCTOSTENIbHOE 3HAaYeHHe. B KOHIIe 3aroJioBKOB M MOJ3ar0JIOBKOB
TAOJIUI] TOYKHU HE CTaBSIT.

Tabnuub! cieBa, cpaBa U CHU3Y, KaK MPaBUIIO, OTPAHUYUBAIOT JIMHUSIMH.
JlomyckaeTcs IpUMEHSTH pa3Mep mpudTa B TAOJIHUIIC MCHBIIIHMA, YEM B TEKCTE.

PaznensaTh 3arojloBKM M MOA3aroJioBKU OOKOBHKA U rpad JTuaroHaabHBIMU
JUHUSMHU HE JOITYCKaeTCS.

['opusoHTanbHBIE W BEPTHUKANBHBIC JIMHWH, PA3rPaHUYUBAIOIIAE CTPOKH
TaONHIBI, JIOMYCKAeTCs HE TPOBOAWTH, €CIAM HMX OTCYTCTBHE HE 3aTPYIHSCT
MOJIb30BaHUE TAOIUIIEH.
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3aromoBku Tpad, KAk TPABUIIO, 3aMHUCHIBAIOT MMApPaUICIbHO CTPOKaM
Tabmuiel. [Ipn HEOOXOAUMOCTH AOIMYCKAETCs MEPICHIUKYISIPHOE PACIIONIOKCHHE
3aroJoBKOB rpad.

['onoBka TabmuIbl MOJDKHA OBITH OT/AENEHA JIMHUEH OT OCTaJIbHOW YacTh
TaOJIUILIBI.

DopMyJibl U YPABHCHUS

VYpaBHenuss U (HOpMynbl CIeAyeT BBIACTATh W3 TEKCTAa B OTICIBHYIO
CTpOoKy. Bplle u Hke Kaxaol (OpMysbl WM YpaBHEHHs JOJDKHO OBITh
OCTaBJICHO HE MEHEE OJHOM CBOOOJHOM CTpOKU. Ecnu ypaBHEHUE HE yMeEIaeTcs B
OJIHY CTPOKY, TO OHO JOJKHO OBITh MEPEHECEHO MOCje 3HaKa PaBeHCTBA (=) WIH
nocjie 3HakoB IUItoc (+), MUHYC (-),yMHOXeHust (X), aeneHus (), WIH JIPyrux
MaTEMaTUYECKUX 3HAKOB, IPUYEM 3HAK B Ha4aJle CIEIYIOUIEH CTPOKU MOBTOPSIOT.
[Tpu nepenoce Gopmynbl Ha 3HAaKEe, CUMBOJIM3UPYIOIIEM OIEPAI0 YMHOKEHUS,
IPUMEHSIOT 3HAK <X».

[losicHeHne 3HAaY€HWI CHMBOJIOB U YMCIOBBIX KO3(DPUIMEHTOB ClEoyeT
IPUBOJUTH HEMOCPEACTBEHHO MOJ (OpMYJION B TOM e MOCIEN0BAaTENbHOCTH, B
KOTOpOW OHM JJaHbl B (hopMyJIE.

@opMyIbl CIENyET HYMEpPOBaTh IOPSIKOBOM HyMepauued B Ipenenax
BCEro TEKCTa apaOCKuMu IuppaMu B KpPYIJIbIX CKOOKax B KpallHEM HpPaBOM
MOJIOKEHUH Ha CTPOKE.

Ipumep
A=a:b, (1)
B=c:e. (2)

Onny dopmyiy o6o3nauaror — (1).

dopmysibl, TOMENIaeMble B MPWIOKEHUSIX, JOJDKHBI HYMEpPOBAaThCS
OTZICJIbHOW HyMepaluei apadbckumu mudpaMu B mpeaesiax Kaxaoro MpUIoKEHUS
c noOaBjieHUEM Tepe]] Kakaoh nudpoi 0003HAYCHUS] MPUIIOKEHUS, HApPUMED
dbopmyina (B.1).

CchUIKM B TEKCTE Ha MOPSIIKOBBIE HOMEpa OpMYJT Jat0T B CKOOKaX.

IIpumep —...B popmyie (1).

Jlomyckaetcst Hymepanus Gopmyn B mpezaenax pasaena. B atom ciydae
HOMEDP (POPMYJIBI COCTOUT M3 HOMEpa paszfiena U MOPSIKOBOTO HOMEpa (POPMYIIHI,
pa3aeieHHbIX TOYKOU, Harpumep (3.1).

Odopmiienune ccbLIIKH

Ha Bce wmmoctpanuu, Tabnuibl U (HOpMYJbI B TEKCTE AOKHBI OBITh
CChUTKH. YTOOBI POBEPUTH, HE OCTAIHCH JIU KAKUE-JIMOO WMIUTFOCTPALIMH, TAOIULIBI
uin (popmyisibl 0€3 CChUIOK B TEKCTE, MOXXHO B IYHKTE CTAHAAPTHOTO MEHIO
«IIpaBka» BbIOpaTh «HaliTu» M B OTKPBIBIIYIOCS CTPOKY BCTaBUTh, HANpPUMED,
«puc. 1.2». Ilpoiins mo BceMy TEKCTy MEPBOrO pas3fena, Bbl YBUAMWTE, €CTh JH
CChUIKa, 3aTeM «puc. 1.3» u Tak ganee. Tak ke mpoBepsiiTe HOMEpa TaOIUI] U

dbopmy.
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CchUIKM Ha UCIIOJIB30BAaHHBIE UCTOYHUKH CIEYET YKa3bIBaTh MOPSIIKOBBIM
HOMEpPOM OMOIMOTrpaduuecKoro OMMCcCaHusl UICTOYHUKA B CIIUCKE MCIOJIb30BAHHBIX
UCTOYHUKOB. [1OpsIKOBBIN HOMEP CCHUIKH 3aKJIIOYAIOT B KBAaJIpaTHBIE CKOOKH.

IIpumep

Cesoobopom no ceoeil cymu a81iaemcsi 00pasyom CUCMEMHO20 pPeuleHUs]
OOHOU UX OCHOBHBIX 3A0AY COBPEMEHHBIX CUCMEM 3eMIe0elusi — PAYUOHAIbHO20
ucnovzosanus nauwinu [6].

udpa 6 o3nayaer, yTo MHPOpPMAIHMSI 3aMMCTBOBaHA M3 HMCTOYHHUKA MOJ
HOMEpOM 6 m3 OuOIMOTrpadUYecKoro CIMcKa, WHOT/IA 3a MOPSAKOBBEIM HOMEPOM
CIICYIOT HOMEpa CTPaHMII, Ha KOTOPBIX PACIOJIOKEHBI JaHHbIC [6, cTp. 14-18].
Ecniu aG3am  comepxuT wuH(OpManuio, 3aMMCTBOBAHHYIO U3 HECKOJIBKHX
UCTOYHUKOB, TO CITUCOK O(OPMIIETCS B BHJIE MTOCIEAOBATEILHOCTH CCHUIOK — [5],
[24], [71]. Hago 11 roBOpUTH, 4TO K TOMY BpPEMEHHM, KOI/la B TEKCTE PaOOThI
PacCTaBIIAIOTCS. CCBUIKU, MEPEUYEHb JUTEPATYphl JOJKEH OBITh YK€ MOJHOCTBIO
rOTOB — Ha YTO CCHUIATHCS, €CIM HET HOMEpAa, a U3MEHEHHsI B HEM IPUBENYT K
IIyTAHULIE.

IIpu ccpulkax Ha CTaHAAPTHI U TEXHUYECKUE YCIOBHS YKa3bIBalOT TOJIBKO
ux 0003Ha4YEeHUE, PU ITOM JOIYCKAETCS HE yKa3bIBaTh I'OJl UX YTBEPKIACHUS MPH
YCIIOBHM IIOJHOTO OIIMCAaHUs CTaHAapTa M TEXHUYECKUX YCIOBHM B CIIMCKE
UCITOJIB30BAaHHBIX NCTOYHHUKOB B cooTBeTcTBUU ¢ 'OCT 7.1.

CTpyKTypa CIUCKA UCIO0JIb30BAHHOM JIUTEPATYPbI

AndaButHoe OnwucaHuss KHUT M CcTareil MpuUBOIATCS B andaBUTHOM TOPSIKE aBTOPOB H
pacmoiaoXKeHne 3aryiaBuil (eciM aBTOp HE yKaszaH); paOOThl OJHOTO aBTOpa pacrojlaralorcs B
a1()aBUTHOM TOPSIIKE 3arjlaBHi.

XpoHonornueckuit | [lo3BonsieT mpeacTaBUTh MaTepuall B XPOHOJIOTHH COOBITHH (B MCTOPHUYECKUX

MOPSIIOK paborax) WiIM MO rojaM NyONMKanMud paboT, KOraa HEoOXOJMMO IOKa3aTh
HCTOPHIO HAYKH WJIK Bollpoca. B mpenene kaxxaoro roja padoTsl pacionaraoTcst
B asi)aBUTHOM TOPSIJIKE.

Cucremarnueckoe | JJOKyMeHTBI TpyNIIUpPYIOTCS MO OTJAEIbHBIM TEMaM, BOIIPOCAM B HX JIOTHYECKOM

pacmooxKeHue COTMOYMHEHUU. BHYTpH TeMBbI pacroioXeHHe B al()aBUTHOM MOPSJAKE WU
XPOHOJIOTHYECKOM.

Pacnonoxenue B Hawane cmucka ykaspIBaeTcsl JUTeparypa OOINEro Xxapakrepa, a 3areM

MaTepuana JIUTepaTypa, OTHOCSAIIASACS K OT/ACIbHBIM IJlaBaM. BHyTpH TJ1aBbI - B aJi)aBUTHOM

IorjiaBam pa60T HJIN XPOHOJIOTMYCCKOM IMOPAIAKE.

bubanorpadguyeckoe onucanue

DOneMeHThl  OmOMMorpaduueckoro OMUCAHUS TPUBOIATCA B CTPOTO
YCTAHOBJIEHHOW MOCJIEA0BATEIbHOCTA U OTACJSIIOTCS APYT OT Apyra YCIOBHBIMU
pa3enuTeNbHBIMUA 3HaKaMu. Jl0 M MOCie YCIOBHBIX 3HAKOB CTaBUTCS MpoOen B
OJIMH TIeYaTHBIN 3HaK. Mckmouenne coctaBisioT (.) u (,). B aTom cinyuae nmpobens
MPUMEHSIIOT TOJBKO MOCJE HUX.

Cxema onucanusi KHUeU:

3aronoBok (®. 1. O. aBropa). OcHOBHOE 3arjiaBue: CBEICHUS, OTHOCSIIIUECS
K 3arjaBuio (cO. CT., yueOHHK, CIIPABOYHUK U JIp.) / CBEICHUSI 00 OTBETCTBEHHOCTH
(aBTOpPBI, COCTABUTENIU, PEAAKTOPHI U Ap.).— CBeaeHus o mepeusianuu (2-e¢ u3l,
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npepad. u npom.). — Mecto m3manus (ropoxn): M3matenbcTBO, TON W3MAHHS. —
O06BeM (KOJI-BO CTpaHUIL).
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