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BBEJIEHUE

[TpakTHKa MO MOTYYEHUIO IEPBUYHBIX TPO(HECCHOHATLHBIX YMEHUN U HABBIKOB, B TOM YHCIIE
MEPBUYHBIX YMEHUH M HABBIKOB HAay4YHO-HCCIIEIOBATEIBCKOW PAOOTHI SIBISIETCS COCTABHOM 4Ya-
CTBIO CUCTEMBI IIOJTOTOBKH BBICOKOKBATU(UIIMPOBAHHOTO CIIEIIMATUCTA - OaKaiaBpa Mo HaIpaB-
nenuto nmoaroroBku 35.03.05 CamoBoacTBo. OHa paccMaTpuBaeTcsl Kak OJlHAa U3 BaXHBIX (HopM
CBsI3M Tpoliecca 0OY4YEeHHsI B YHUBEPCUTETE C OYIyIIel MPaKTUIECKON JAEITeIbHOCTHIO BBIMYCK-
HUKAa B OpPraHU3aIUsIX, CBI3aHHBIX C MJI0JJO0BOIIECBOJCTBOM U BUHOTPAAAPCTBOM.

[TpakTiKa IpOBOAUTCS B YCIOBUAX MOJATOTOBKU K MPOGECCHOHATBHON ACSITENIbHOCTH, OIU-
pasich Ha 3HaHUs OOy4alolUXCs M0 paHee M3YYCHHBIM JUCHUIUIMHAM: «MareMaTukay; «3emie-
YCTPOMCTBO» U JIp.

Y4eOHast mpakTHKa SBISETCS HEOTHEMIIEMOHN YacThi0 Y4eOHOTO TpoIiecca, KOTopast Orpesie-
neHa rpadMKOM BBITIOJIHEHUSI y4eOHOTro Tu1aHa u cooTBeTcTByeT TpeboBanusM OI'OC BOc yue-
toMm pexkomeraanuii 1 OITOIT BO mo manpasiennro 35.03.05 CamoBonctBo, mpoduis «Ilimomo-
OBOIIEBOJICTBO M BHHOTPAJIapCTBOY.

B mporiecce mpoxoxaeHus MPaKTUKU CTYIEHTHl HAOMpaloT HEOOXOUMBIA MaTepuai, B CO-
OTBETCTBHUHU C IPOrPaMMOil y4eOHOM MPaKTUKH.

O011ee pyKOBOJCTBO M OTBETCTBEHHOCTD 332 OPTaHU3AIMIO U MPOBEICHHE yueOHOM PaKTUKU
HECYT JICKaH arpOHOMUYECKOro (haKkyabTeTa, 3aBeyOIni Kadeapoi u mpernoaaBareib — PpyKo-
BOJUTENH MPAKTUKH (TIPUIIOKEHUE).

VYuebOHas MpakTHKa MPOBOIUTCS B KOHIle 2 cemectpa (1 Kypc) u 3aHMMaeT 4 HeIelH.

Y4yeOHasi MpakTUKa: 03HAKOMHUTEIbHAS MPAKTUKA IO 3eMIICYCTPOUCTBY TMPOBOJUTCS TOCTE
U3YYCHHUS TEOPETUIECKOTO Kypca U MPOX0XKICHHUS JIA00PATOPHOTO MPAKTUKyMa Ha TIEPBOM Kypce
o0ydeHHUsl JAUCUUIUIMHBI «3eMIICyCTPOUCTBO» U TMO3BOJSET YIIyOUTh TEOPETUYECKUE 3HAHWS,
MPUOOPECTH MPAKTHUECKHE HABBIKK B PabOTe C T€0AC3NYECKUMH WHCTPYMEHTAMU MPHU BHIMOI-
HEHUMHU3MEPEHUH HAa MECTHOCTH. B mepro/ mpoX0oxIeHUS MPAKTUKH, O0yJaIONIHecs] OCBAUBAIOT
TaKKe CIocoObl KaMepaibHOM 00pabOTKH TMOJIEBOTO Marepuasa, MoJydaroT HaBBIKM OpraHu3a-
1IuU paboTB OpUraje, pa3BUBAIOT CBOK CAMOCTOSITEIbHOCTh U HHUITUATHBHOCTb.

[lepen BBIMOTHEHUEM TEOAEC3UYECKHX pPAa0OOT HAa y4eOHOM TOJIUTOHE MPAKTHKU CTYIEHTHI
JIOJKHBI M3YYUTh TIPABHJIA IT0 OXPaHEe TPYy/Ia M TEXHUKE 0€30IMaCHOCTH, TIOXKAPHOH 0€301acHOCTH,
BBITIOJTHUTH TTOBEPKH TEXHUYECKOTO COCTOSHHUS OOOPYIOBAaHHS, O3HAKOMHTCS C 3aJlaHWEM Ha

MMPOXOKACHUC ITPAKTHKU U METOIMKOM BBIIOJHEHUS 3aIllJTaHUPOBAHHBIX pa60T.



Y4eOHO-MEeTOINYEeCKOE PYKOBOJCTBO OpHUTajioi OCYyHIeCTBISET IpernojaBaTens. PykoBoau-
TEJH MPAKTUKH OIMpPENessioT padoure y4acTKM Ha MECTHOCTH, KOHTPOJIHPYIOT BBIIIOJHEHHE pa-
00T, coOMI0IeHNe TEXHUKN 0€30IaCHOCTH U OXPaHbl OKPYKAIOMICH CpeIbl.

KonuuecTBo cTyAeHTOB B OpHuraje 3aBUCUT OT OCHAIIEHHOCTH Kadenpsl mpubopamu, mpo-
rpaMMbl IPAKTUKHU U COCTaBIseT He Oosiee 5-6 yenoBek. CoctaB Opuraanl popmupyercs cTyaeH-
TaMH CaMOCTOSITENIbHO M HE U3MEHSAETCS B TeUeHUe MpakTuku. Kaxxnoi Opurane oTBOAUTCS y4da-
CTOK JUIsl BBITMIOJIHEHUS TOJIEBBIX padoT, ompenensercs rpaguk ux mpoBeneHus. X0/ BbIIOJIHE-
HUS U BBITIOJIHEHHBIE 00BEMBI Pa0OT 3aMKUCHIBAIOTCA B JHEBHUK OpUTa/ibl.

Bbpuranup, Ha3HaYeHHBIN YWieHaMU OpUrajbl, OJIy4aeT MO POCIUCH HEOOXOAUMbIE TPUOOPHI
U 000py/I0BaHKeE, )KYpHAJIbI H3MEPEHHIA, OJTaHKH.

[lepen BBINOIHEHUEM OUEPENHOTO BUAA PabOT CTYIEHThI CAaMOCTOSATEIbHO U3Y4aloT IO pe-
KOMEH/IOBaHHOH NTUTEpaType METOAMKY HUX BBIIOJHEHHUSA, OTYyYaroT KOHCYIbTAIIMK MPEro/iaBa-
TeJsl, pacpeneNsitoT 00s3aHHOCTH B Opurane. B kaxkaoM Buae paboT CTYIEHTHI MOCIeI0BATENb-
HO BBINOJIHSIIOT O0S3aHHOCTH 3aIIMCBIBAIOIIET0, HEMIOCPEACTBEHHOI'O UCIIOJIHUTENS (ChEMIIIMKA)
U PECUHHKA.

KypHan uzmepeHuil 3amnonHseTcs akKypaTHO W YeTKO KapaHAalmoMm 0e3 YepHOBUKA HEMo-
CPEICTBEHHO Ha monuroHe. VcmpaBiieHus ¥ MOATUPKU HE JomycKatoTca. HeBepHo 3amucaHHas
ugpa 3a4epKUBaETCS U PAIOM MUIIETCS UCIIPABICHHAS.

Bpuraaup o0s13aH obecrnieunTs yueOHYIO TUCHMILUIMHY B OpUTajie, exXeTHEBHO paclpeiesiTh
00s13aHHOCTH B Opuraje, OpraHu30BbIBATh MOJyYEeHHE U cAady MpuOOpOB M 00OpYAOBaHMS, 3a-
HOJHATH JHEBHUK Opurajpl, o0ecreuynBaTh KaueCTBEHHOE BBINOJIHEHUE 33JJaHUI B YCTaHOBIICH-
HBIE CPOKH.

Bce unensl Opurazbsl 00si3aHbl COONIOAATH MpaBUia TEXHUKH OE30MACHOCTH U OXpaHbl
OKpY’Kalollel cpesibl, BOBpEMs SBJIATHCSA HA MPAKTUKY U JOOPOCOBECTHO BBINOJIHATH CBOU 005-
3aHHOCTH, OEpEeKHO OTHOCUTHCA K MOJIYYEHHBIM IMpUOOpaM, 000pYAOBaHUIO, YUEOHBIM MTOCOOU-
M.

Jlo monydeHus npuOOpOB CTYAEHTHI MO/ PYKOBOJCTBOM IPENOIaBaTeNsl U3y4atoT TEXHUKY
0€30I1aCHOCTH 1 TpaBUJIa MOBEACHUS Ha MpakTUKe. MHCTpYyKTaXX MPOBOIUT OTBETCTBEHHOE JIUIIO.
be3 n3yuenus npaBus TeXHUKH 0€30MaCHOCTH CTYAEHTHI K IPAKTUKE HE JOITYCKAIOTCS.

WHCTpyKTaX CTYIAEHTOB IO TEXHHUKE O€30MacCHOCTH 3aBEpPIIACTCS MPOBEPKOM 3HAHUI Kax-
JIOTO CTYJIEHTA C 3alKChI0 B )KypHaJe 10 TEXHUKE O0€30MacHOCTH.

[TpoomKUTETLHOCTh MPAKTUKU B COOTBETCTBHHU € YU€OHBIM I1aHOM 12 paboumx aHeil. Pa-
00uMii IeHb B TOJEBBIX YCIOBHSX JUIUTCS 6 yacoB. Kpome TOro, CTYAEHTHI TOMKHBI B TOT XKe
JIeHb TIPOBECTH 00pabOTKy mojydeHHoro (aktuyeckoro marepuana. [lo 3aBepieHun Bcex

MIPEelyCMOTPEHHBIX pabOT OpUrajia CoCTaBiIsIeT OTUET, KOTOPHIN MPEACTABIAETCS K 3allUTe.
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1. OBIIME CBEJEHUS O TIPAKTUKE

1.1 IlporpaMmma NpaKkTHKH

[TpumepHBIii 11aH poBeieHus padoT mpeacTaBieH B Tadnuue 1.

Tabmumna 1.

[IpuMepHBIii 1aH TPOBEICHUSI PAKTHKU
Ne
W Buibl mpakTHKH, BKIIFOYAsl CAMOCTOSTEIBHYIO
paboTy CTYIEHTOB U TPYJAOEMKOCTh B Hacax
Camocto
Paznenel (3Tamnsr) Tpya0emKo oo dopma TEKyILETO
IIpaKTUKU ATC/IbHAA KOHTPOJIA
p Bunst paboTsl CThb B 4a- p
pabora B
cax/mHsax
gacax
1 2 3 4 5) 6
2 ceMecTp
OpranuzannoHHoe cobOpa-
Hue (hopmupoBanue Opu-
raJi, KpaTkui 0030p o 1e-
1 [ToaroToBUTENBHBIN, | JIAX U 33J1a4aX MPAKTHKH, TpoBepka
O3HAKOMHTEJIBHO- W3YYCHUE TEXHUKH 0e3- 6/1 sanmuceii B
AHATTMTUYCCKUIT onacHocTH). [IpoBepka JIHEBHIKE
TEXHHUYECKOTO COCTOSTHHSI
000py/IOBaHUs U €ro Moj-
rOoTOBKa K pabore.
TeononutHas CBhEM- 5 Mposenka
2. OcHoBHOI1 Ka00BbEKTOB MECTHOCTH. 18/3 POBEp
. JTAHHBIX
OJICBOM N
HuBenupoBaHue Tpacchl. 12/2 6 ChEMKH
Odopmienue pe3yabTaToB
. TEOJIONUTHOU cheMKU. O0-
OcHoBHOI [Iposepka noiry-
. paboTKa JaHHBIX HUBEIUPO- 6/1 6
KaMepaJIbHBIT YCHHBIX JAHHBIX
BaHUS TPACCHI U MOCTPOCHHE
po(duIs TPACCHl.
[ToaroroBka oTueTa 0 Ipo-
4 XOXKIEHUH y4eOHOU MpaK-
TUKH, COTJIIACHO TPeOOBaHHU-
IIposepka 3a-
SIM, TIPEIBSBIISIEMBIM K 00Y- .
YaIOIMMCS MPU aTTECTAIlUU 59 fcen B
3aKIFOYNTEbHBII m p 1 6,1/1 : TTHEBHHKE U
no npaktuke. [lonrotoBka ..
oTu€Ta. 3auer
JOKJIaJa, MPe3eHTAIlluU 1
3aIUTa 0TYETa O MPOXOXK-
JICHUH TIPAKTUKU
Bcero: 48,1/8 23,9
HUTOI'O 4gacos: 72

1.2 IIpoBepka TEXHUYECKOI0 COCTOSIHUSI 00OPY/I0BAHMSA M €ro MOJATr0TOBKA K padore

[Tocne vHCTpYKTa)ka MO TEXHUKE O€30MacHOCTH Kakjas Opurajga JOJDKHA MOJIY4YUTHh B
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reoKkaMepe KOMIUICKT T'€0/Ie3MYeCKOT0 000pyI0BaHUS: IITATUB, HUTSHOU OTBeC, TeooutT 2T30
nu 2T30I1, mepHyto JeHTYy ¢ HAOOPOM MEPHBIX IIMWICK WK PYJIETKY JUTMHOW He MeHee 20 M,
JIBE HUBEIUPHBIC PEWKH, JIBE WM TPH BEIIKH, TOMOP WIU MOJOTOK. [lomydeHHbIe TPHOOpPHI
JOJKHBI OBITH OCMOTPEHBI C LIETBbI0 MPOBEPKH UX TEXHUYECKOTO cocTosiHU. [Ipn oOHapy)eHun

HCHCHpaBHOCTCﬁ NN HECKOMINIICKTHOCTH HpI/I60p JOJIDKEH OBITE BO3Bpall€H B I'€COKaMEpy i

PEMOHTA WJIN 3aMEHBI.
Ilposepka wumamuea (mpenozcu)
Heo0OxonnMo nipoBepuTh 00JITHI, COEANHSIOIINE HOXKKHU C TOJIOBKOW IITAaTUBA, OHU JJOJIK-
HbI OBITh XOPOIIO 3aKPEIUICHBI U HE IaTaauch. PeryiupoBky O0JTOB BBIIOIHSIOT Fa€YHBIM KITIO-
4yoM. YUTOOBI BBIIBUHYTh HOXKH, OCIA0JISAIOT KpeneKHbIe (CTOIOPHbIE) BUHThI HA HOXKKAaxX ILTa-
tuBa. [Ipyu BBIIBMKEHNN HOKEK LITATUBA HE CIEIYeT MpHIaraTth OOJBIIMX YCHIUH, BOHM30ekKa-
HUE MOBPEXKICHHUS CTOMOPHBIX MPHUCIIOCOOIeHnH. YTOOBI IPH BBIABIKEHHH HOXKEK HE HAHECTH
ceOe TpaBMy, LITaTUB JAEp)KaT B BEPTUKAJIBHOM IOJOXKEHHUU. EcaM HOXKHM HE BBIIBUTAIOTCH,
HY)KHO CJIETKa pacKaydaTb UX, JIE€p>Kach 3a HAKOHEUHUKH. BBIIBUHYTBIE HOXKEK CIIEYET cpasy 3a-
KPEIUTh CTONOPHBIMU BUHTaMU. I IPHUKPEIUIEHHUsS] TEOJOJUTA K TOJIOBKE IITATUBA UMEETCS
CTaHOBOM BHMHT. BHYTpHM BUHTa JOJDKEH OBITh KPIOUOK JUIsl HUTSIHOrO oTBeca. HuUtsHON oTBec
ClelyeT XpaHWUTh B II€HAJE, Pa3MEIEHHOM Ha OJHOW M3 HOXKEK wTaTuBa. Ha HOXke mTaTuBa
JIOJDKEH OBITh 3aKpeIyieH NEePEeHOCHONW PeMEHb U CIIELUANIbHBIA peMEeHb I CTATMBAHUS HOXKEK
IIPU MIEPEHOCE ITATUBA HA 3HAYUTEIbHBIE PACCTOSIHUS.
Ilpoeepka numanozo omeeca
HutsaHol oTBEC - 3a0CTpEHHBIN IPY3UK, MPUBSI3AHHBIA K KPENKOW HUTH, HA KOTOPOW pas-
MEIIEHa CIIeNHMaIbHAs IUIACTUHKA C JABYMsI OTBEPCTUSIMH JUIsI U3MEHEHUsS JUIMHBI oTBeca. llpu
LEHTPUPOBAHUU NPHOOpa KOHEIl Ipy3HKa JOJKEH HAXOAUTHCS KaK MOYKHO OJIMDKE K TOUKe, Haj
KOTOPOM yCTaHABJIMBACTCS TEOHNOJUT. /[T1uHa OTBECa MEHAETCA NIEPEMEILICHUEM ILUIACTUHKY BJIOJIb
HUTU. [lpy 3TOM muacTWHKa JOKHA OBITH MPAaBUJIBHO 3aKperjieHa: CBOOOJIHBIM KOHEL HUTH
IIPOXOJMT Yepe3 HIKHEE OTBEPCTUE INIACTUHKH, [IOTOM 4Yepe3 KPIOUYOK Ha CTAHOBOM BUHTE U 3a-
KPEIUISAETCS Ha BEPXHEM OTBEPCTHUH IUTACTUHKH.
Ilpoeepka mepnoii n1enmot
J1J11 0cMOTpa JIEHTHI BBIBEPTHIBAIOTCS BUHTHI Ha KOJIblle HAMOTKHU. C JIEHTOM paboTaloT J1BO€.
OnuH CTyIeHT BpallaeT KOJbIO C JICHTOM, a IPYrou, B3sIB JIEHTY 3a PYyYKY, OTXOJUT, BBITATUBAS
neHty. Ha nente He JOKHO OBITH pXKaBUMHBI, HAJJIOMOB, KOTOPbIE MOTYT IIPUBECTU K Pa3pbIBY
nenTsl. Ecnu 0OHapyXMBatOTCsl CKIIETIaHHBIE MECTA, TPOBEPSIOT KAYECTBO CKIICIKU.
TommuHa 3eMISHBIX IIMWIEK JO0/KHA COOTBETCTBOBATh AMAMETPY BBIPE30B HAa KOHLAX

JICHTBI, B KOTOPBIC BCTABJAIOTCA IINMWIBKA IPHU U3MCPCHHUUN IOJIWH JMHUNA. Eciim mMmmisKkn u30-



THYTBI, X BBIIPSAMIISIOT MOJIOTKOM.

KonuyecTBo mmusiiek 10mkHO ObITh 11 min 6 mTyK.

IIpoBepka Bemek

Bemku 10KHBI OBITH pacKpalieHbl MAaNTKaMy KPaCHOTO U JKEITOr0 WM KpacHOro u Oe-
joro 1Beta. Ha ofHOM KOHIE BEIIKH JTOJDKEH OBITh 3a0CTPEHHBIN METAUIMYECKH HAKOHESYHHK

IJIs1 YCTAaHOBKHM BECIIKHW Ha Ha6moz[aeM0171 TOYKE. HpOBepﬂeTCH OEJIOCTHOCTDh BCUICK.

IIpoBepka HUBEIMPHBIX PECK

JIBe nByctoponnue periku tuna PH-3000C wim PH-3000 BigaroTcsi B KOMIUIEKTE CHUBE-
mupom. [Tpu momyyeHnn peek u3 reokamepsl CieayeT IPOBEPUTH, YTOOBI «IIATKU» PEEeK MO Kpac-
HOW CTOpOHE (HAa4ajo oTcueTa) 00enx peek ObUIM OAMHAKOBBIMU. CKIIaJHbIC PEHKU HY)KHO pas-
BEPHYTh, OIYCTUTh CKOOYy BHU3 M MPOBEPUTH HAJEKHOCTH BXOKACHUS (PUKCATOPOB B COOTBET-

CTBYIOIIHUEC OTBEPCTUS KPCILJICHUS.

3. IlpaBujia padoThl ¢ reoge3n4ecKMMH MPUGOpaMu

TeononuT nepeHoCUTCs TONBKO B QYTIIIpe WM B YEXJIe-PIOK3aKe.
. [ITatuB ycTaHaBIMBAETCs TaK, YTOOBI INIOCKOCTh €0 F'OJIOBKH PACHOI0KHIACH TOPU30H-
TaJIHO, @ BEICOTAa COOTBETCTBOBAJIA POCTY HaOmonaTenst. PaccTossHUS MeX Ty HOKKaMH [ITaTHBA
HE JIOJDKHBI OBITh MaJICHBKUMU U JIOJDKHBI 00€CTIeYBaTh YCTOMYUBOCTh TPEHOTH. HakOHEUHHKH
cJIerKa 3ariIyOJIsoTCs B 3eMJII0 HAKaTHEM Ha YIOPbI B HIDKHEH YacTH IITaTHBA.
. TeomonuT ycTaHaBIMBAIOT HA IITAaTUB B (QyTIsIpe, 3aKPeIsist ero CTaHOBBIM BUHTOM. [lo-
CJIe 3aKpeIUIeHUs] CHUMAIOT QYTIsp U IPOBEPSIIOT, YTOOBI BCE HABOJSALINE BUHTHI ObUIN B CpE.-
HEM TOJI0XKEHUH.
. Ecnu nmoabeMHbIe BUHTHI BpallalOTCS TYro, TO HYKHO CJIeTKa OCIa0UTh CTAHOBOW BHHT.
3akoHuYMB paboTaTh C NOJbEMHBIMU BUHTAMHU, CHOBA 3aKPETIJISIIOT CTAHOBOW BUHT, HO HE CIIUIIIKOM
TYTO.
. BbINONMHATE IOCTUPOBKY, paboTas FOCTUPOBOUYHBIMH BUHTAMH, CJIEYET TOJIBKO B MPUCYT-
CTBUM IIpernojaBarens win jgabopanrta. llepes BBUHUMBAHUEM OJHOTO FOCTUPOBOYHOTO BUHTA
Jpyroil BUHT JOJDKEH OBITH clerka BhIBEPHYT. Bo m30exaHue MOJIOMKH BHHTOB 3aIlpeliaeTcs
npusaraTb K HUM OOJIbIINE YCUITHS.
. [lepeHocuTh TE€OIONUT HA OOJIBIINE PACCTOSIHUS HYXKHO B 4eXJje B BUJE prok3aka. Ha ko-
POTKHE PAcCTOSIHUS MPUOOP pa3peniaeTcs NEPeHOCUTh 3aKPETJIEHHBIM Ha IITaTUBE, HO TOJIBKO B
BEPTUKAJIBHOM WJIM CJEeTKa HaKJIOHHOM moiioskeHuH. [lpu s3Tom TpybOa Teomonura 10KHA OBITH
NOBEpPHYTa 00BEKTHBOM BHH3, BCE 3aKPENUTENIbHbIE BUHTHI 3a()UKCUPOBAHBI, @ HOKKHU IITaTHBA

CIABUHYTBI BMECTC.



. B cirygae mpomoikuTENIBHOTO T0KAS TojieBast paboTa mpekpamaercs. Ecnu Ha mpubop
norasa Bjara, B IOMEIICHUH €ro IPOTHPAIOT CYXOH MATKOW TPSIIIKOM, Tal0T IPOCOXHYTH, & TOTOM
yCTaHaBIMBAIOT B QyTisip. B ciydae KpaTKOBPEMEHHOTO OIS NPUOOP MPUKPHIBAIOT 30HTOM
Wi QY TISIPOM.

. ['eonesnueckue mpuOOPHI HENIB3s OCTaBIATH Oe3 mpucMoTpa. [locie oKoHYaHHS MMOJIEBBIX

pa60T TEOOOJUT U HUBCIIUP YKIAAbIBACTCs B (bYTJ'IHpr, a TCOOOJIMT U B YEXOJI-PIOK3aK.

. MepHas JeHTa B pa3BEpHYTOM BUJIE MOXKET OBITh TOJIBKO ITPH BHIIOJHEHUH U3MEPEHUH Ha

MECTHOCTHU. B mpoTHBHOM cilyyae oHa JOJKHA ObITh HAMOTaHa Ha KOJIBIIO.

. JIeHTy, HAMOTaHHYIO Ha KOJIBLIO, ITPH NIEPEHOCE HYKHO JEePXkKaTh 3a KOJIBLO, a HE 34 PYUKY
JICHTBI.
. [Ipn usmepeHun AJIMH JIMHUNA HAa MECTHOCTH HE JOIyCcKaeTcs oOpa3oBaHUE IETENb Ha

JICHTC, KOTOPBLIC IIPUBOIAT K ITOJIOMKEC JICHTLI.

® Bo BpCMmA I/ISMepeHI/Iﬁ JICHTOM IINMJIbKHU CJICAYCT BTBIKATDb B 3€MJIFO OTBECHO U JOCTATOYHO
FJIy6OKO, 9TOOBI IIpH HATAKCHUHU JICHTBI OHU HC CMCIIAJIUCD.

° Ilocme pa60TI)I B JOXJIMBBIX YCIIOBHAX MCpHad JICHTA WJIM PYJICTKA JOJI’KHA 6I>ITI)THIa-

TEJIBHO NPOTEPTA CYXOU TPAIKOMU.

. 3anperiaercs pa3dopacelBaTh BEXH, TaK KaK IPU yJape O TPYHT OHU MOT'YT ObITh CJIOMAHBI.
. Heo6xoa1uMo mpoBepsTh HaJIe)KHOCTh KPEIJICHUsI CKIaJHBIX peek (pUKcaTopamH.
. 3anperniaercs CUAETh Ha HUBEIMPHBIX pelKax U BeIlKax.

Ilepen cmaveit mpuOGOpPOB B reokamepy HEOOXOAMMO MPOTEPETh OT MbUIM MPHOOPHI, UX
YIIaKOBOYHBIE SIMIMKU U QYTISAPBI; TPOTEPETh BIAKHOM TPSANKON HUBEIUPHBIE PEHKU; OUUCTUTD
OT IPS3U U MbUIM METAIJIMYECKHE YaCTH IITaTHBA U BELIEK; MEPHYIO JICHTY, IIMUIbKUA U TOMOP
OUYUCTHUTH OT P’KABYMHBI IIECKOM U IPOTEPETH TPSIIKOM, CMOUEHHOU B Macle.

CTyneHTBl HECYT MaTepUalbHYI0 OTBETCTBEHHOCTH 3a YTEPIO M MOpPYY T'€OAE3NYECKOrO
o0opynoBanus U npubopos. K 3amuTe otyera 1o reoie3nyeckoit MpakTHKe OpUraaa J10mycKaeTcs
IIPY HAJIMYUU CIIPaBKU OT 3aBEYIOLIEro reokaMepoi o crade Bcex MpruOopoB, 000pYyJ0BaHUS U

METOANYECKUX YKa3aHUM.



2. IOAI'OTOBKA TEOJOJIMTA U HUBEJIUPA
2.1 YerpoiicTBo 1 noBepku Teogoanta 27130 (mau anajora)

TeononuT npegHazHaueH AJI1 U3MEPEHHS] TOPU30HTAIBHBIX U BEPTUKAIBHBIX YIJIOB, PACCTO-
SHUM 110 HUTSIHOMY JaJIbHOMEDY, ONPEIEICHUS MATHUTHBIX a3UMYTOB C IPUMEHEHHUEM OpPUEH-
TUP-OyCCONH, a TAaKKe U1 HUBEIUPOBAHUS TOPU3OHTAIBHBIM JIyYOM C TOMOIIBIO YPOBHS pHU
TpyOe. OH HCIONB3yeTCs Ui CO3/1aHusl CbeMOYHOT0 000CHOBAHHMS, TPOU3BO/ICTBA TEOAOIUTHON
U TaXEOMETPHUUECKON ChEMOK, IPHU MPOBEICHUH CTPOUTENIbHBIX padOT U Te0Ae3UNIECKOr0 MOHHU-
ToprHTa 00BbeKTOB. TexHuueckue Teomaoauthl Mapku 2T30 (2T30I1) obecneynBarOT TOYHOCTH
M3MEPEHHUs YTIIOB CO CpelIHEN KBaJpaTuueckoi norpemrHoctsio 30" (puc.1).

Onrtuueckuit Teogonut Teogonut 2T30 (2T3011) cocTouT U3 ClaeayolruXx OCHOBHBIX YaCTeH:

JIumObl - TOPU3OHTANBHBIN U BEPTUKAIBLHBINA KPYTU C HAHECEHHBIMU Ha OOKOBOI OBEPXHOCTH
mTpuxaMu, orudpoBaHHbIME Yepe3 1°. ['opuzoHTanbHbIN 1UMO onrdposan ot 0° 10 360°,Bep-
TUKaIBHBIN - 0T 0° 10 +75° 1 o1 0° 7o - 75°. Ha ogHo# ocu ¢ 1MMOOM pa3MeliieHa aiuoaoa coT-
CUETHBIM YCTPOWCTBOM, C IOMOIIBIO KOTOPOIO MPOU3BOJAAT OTCUETHI B I0JIE 3PEHHUS
MHUKPOCKOIIA.

Yposnu (ropu3oHTaNbHOTO Kpyra U mpH TpyOe) nmpeaHa3HaAuYeHbI Uil yCTAHOBKU BCETO MPH-
00pa MM ero 4acTei, B 4aCTHOCTH JIUMOOB, B OIPEIEIICHHOE MOJIOKEHHE 110 OTHOIIEHHUIO K OT-
BECHOHM JTMHUH. YPOBHHU TEOIOJIUTAa OOBIYHO IHMJIMHIpUYECKHE. | OpU30HTANBHBIN JTUMO B pado-
YeM COCTOSIHUM JIOJKEH 3aHATh TOPU30HTAJIBbHOE MOJI0KEHHE.

3pumenvnas mpyba - npeJHa3HAYCHA JJIS BU3YAIbHOTO HAOJIOAEHUS YIalIeHHBIX 0OBEKTOB
HaOoieHui. B 3aBuCcMMOCTH OT Mapku T€OJ0JUTa U300paKEHHE MOKET OBITh «IIPSMBIMY WIH
«oOpatHbIM». B okynspe TpyOsl ycTaHOBJIEHA ceTka HUTEH. [lomyuenne 4eTkoro n300pakeHus
CETKU HUTEH OCYLIECTBIISIETCS C TIOMOIIBIO THONTPUIHOIO KOJIbLIA OKYJISApA.

Muxkpockon (B mpu6ope 2T30- mkanoBelif MUKPOCKOIT) MIPUMEHSETCS Uil CHATUS OTCUETOB
10 JInMOaM ropu3oHTanbHOro U BepTukainsHoro kpyros (I'K u BK). Jlns 3T0ii nenu B nose 3peHust
MHUKPOCKOIIa BBEJECHbI OJJHOBPEMEHHO JBa M300pakK€HUS - BEPTUKAJIBHOW M TOPU30HTAIBHOMN
LIKaJIbI ¢ [IeHOM JeneHust 10 yrioBeIX MUHYT, HA KOTOpPbIE IIPU HABEACHUU HA LEJIb NIEPENACTCS
u3o00pakeHue mTpuxa Ha auMbax. [To mTpuxy, monapmemMy Ha MIKaly, CHUMAeTCs OTCYET I10
ropusoHTanbHOMY Kpyry (I'K) u no BeprukansHomy kpyry (BK). Illkana BepTukaibHOro Kpyra
onudpoBaHa IBAXKIBL: OT MOJIOKHUTEIBHOTO HYJS 10 60' 1 oT oTpuniaTensHOTrO HyIs 10 -60' . [Tpn
3TOM OTCUYET B MUKpockore 1o BK cHumercs BieBo uinu BripaBo OT HyJIs IO BO3PAacTaHUIO B 3a-
BHUCHUMOCTH OT TOTO, C KAaKUM 3HAKOM («+» WIIH «-») OTPa3WIOCh 1IeTI0€ YHCIOo B Tpagycax. Ot-
CYEThI 0 00enM HIKanaM OepyTcsi ¢ TOYHOCTHIO, PAaBHOM MOTPEUTHOCTH OMpE/esIeHUs yIila J1aH-

HBIM T€OJO0JUTOM, TO ecTh 30".
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[lepen HayamoM paboOT MPOU3BOAUTCS MPOBEPKA TEOAOJINUTA U BBHIIOIHIIOTCS paboyue mo-
BEpKH, OMHCAaHHbIE B macrnopte npuodopa. [Ipu nmpoxokaeHnu NpakTUKU CTYACHTHI IPOU3BOJISAT
BHEIIHUH OCMOTpP TEOJ0JIUTAa U OCHOBHBIC MOBEPKHU, ONMCAHHBIC HWXKE, HO HE ONPEACISIIOT pe-
HOTCYETHOTO MHKPOCKOIIA, HE MPOBEPSIOT KOJUIMMATOPHBIN BU3MP M HE OMPEACISIOT MOTpell-

HOCTb OpPUEHTHUD - Oyccomu.

: unmmpu-oecmﬁ yposens TpyOnt ;

>

C 3pUTENBHON TPYOBI

HcnpasurensHbiii BHHT YPOBHA

ToprsonTans st THMG
¢ anmaanon

Pucynox 1. Teogomut 2T30
Ha puc. 1 HeBUIHBI OKYJISIp 3pUTEIBHOM TPYOBI, OKYJSp MHKPOCKOIIA, OKHO U 3€pKaJIONO/-
CBETKH MUKPOCKOIIA.

IlIpogepka meodonuma
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Teomonut BMecTe ¢ (yTIspOM YCTAHABIMBAIOT HA INTATUB M 3aKPEIUIIOT CTAHOBHIM
BUHTOM. OTXaB NPYXHUHbI-(PUKCATOPBI U IOBEPHYB PYKOATKH 3aMKOB I10 HallpaBJIEHUIO CTPEJIOK,
CHUMAIOT QyTIIsp.

OcnabnstoT BUHTBI aIUJaibl U 3pUTEIBHON TPYOBl U MPOBEPSAIOT MJIABHOCTh BpALLCHMS
aIuaanpl U 3pUTENIbHON IpyObl. 3aKpenuB BUHTHI AIMAAbl U 3pUTEIBbHON TPYOBl, OTKPEIUISIOT
3aKpENUTEIbHBIA BUHT JIMMOA U ITPOBEPSIOT HAAEKHOCTD 3aKpEIJICHUS JIMMOa.

[TpoBepsiercst paboTa HABOJAIIMX BUHTOB JTMMOAQ, allMAa (bl U 3pUTEIILHON TPYOBI U 3a-
(UKCUPOBAaHHOM TIOJIO)KEHUHM COOTBETCTBYIOIIMX 3aKpeNuTeNbHbIX BHHTOB. [Ipu BpameHun
HaBOJMIIMX BUHTOB TPyOa JOJKHA IUIABHO NEPEMEIaThCsl B FTOPU30OHTAIBHON U BEPTUKAIBHOM
IIJIOCKOCTH KakK I10 X0y, TaK U IIPOTUB X0J1a YACOBOU CTPEJIKHU.

[IpoBepsieTcsi BO3MOKHOCTh XOpOLIEH (POKYCHPOBKHM 3pUTENbHON TpyObl. [ljis 3Toro B
IEPBYIO OYepe/ib BpallleHueM JUONTPUHHOIO KOJIbLA J0OMBAIOTCS YETKOro M300paxkeHus (pes-
KocTH) ceTku HuTel. [locnme 3Toro BpalieHueM Kpemasibepbl (BUHTa (POKYCHPOBKH) IMOJTy4YarOT
YEeTKUE U300pakeHUs KaK yJaJeHHbIX, TaK U BOJIM3H pacloloKeHHbIX 00beKTOB. Ecinu npu sTom
KpeMaJibepa BpalllaeTcsi BXOJIOCTYIO U MOJIYYUTh XOpollee N300pakeHUe HE YAAaeTcs, HY>)KHO J10-
BEPHYTb BUHT B OTBEPCTHH Ha KPEMAJIbEPE, MTOJIb3YACh FOCTUPOBOYHON OTBEPTKOM.

IIpoBepsieTcst KauecTBO M300pa)keHUsI OTCUETHBIX IIKaJl B MHKpockomne. [ 3Toro Bpa-
IIEHUEM 3€pKajblia Ha KOJIOHKE HYXHO JOOUTHCS XOPOIIEr0 OCBEIIEHUS IIKaJl U BpaLICHHUEM
JUOTITPUITHOTO KOJIbIIa MUKPOCKOTIA T0OUTHCS YETKOTO UX N300pakeHus. YeTKOCTh N300paeHust
HITPUXOB LIKAJ U OLU(PPOBKH JTOJIKHA COXPAHATHCA MO0 BCEMY MO0 U300paKeHUsT MUKPOCKOIIA.

IIpoBepsieTcs IaBHOCTH BpallleHHUs TOABEMHBIX BUHTOB. ECiiM OHM UMEIOT TYroil X0z, TO
cienyer ocnabuTh cTaHOBOW BUHT. EciM mpuunmHa HEe B 4pe3MEpHOW HATSHYTOCTH CTaHOBOI'O
BUHTA, TO HY»KHO 3aMEHUTb IPpUOOp.

[Tpexne, yem yKJ1aapIBaTh TEOJOIUTA B QYTISAP, HEOOXOAMMO YCTaHOBUTD BCE HABOSAIINE
BUHTBHI B CPEJHEE MOJI0KEHUE, a 3pUTEIbHYI0 TPYOy MOCTaBUTh BEPTUKAIBHO OOBEKTUBOM BHHU3
(puc.1). Ilorom coBMemIalOT KpacHble METKH Ha KOJIOHKE TEOJI0JIUTAa U HA €ro0 OCHOBAHUU Tak,
4yTOOBI QyTiIsip BoLIEN B a3 ocHoBaHMs. Cierka Haxxumast Ha QyTIisip CBepXy, BpPALAlOT PYKOSITKH
IIPOTUB CTPEJIKH, 3aKPbIBAsI 3aMKH.

I'maBHOE Ha3HAaYEHUE MOBEPOK TEONOIUTAa — IIPOBEPKA IOJIOKEHUS OCHOBHBIX I'€OMET-
PUYECKHX OCEH OTHOCHUTEIBHO ApYr Apyra. OCHOBHBIMHU OCSIMU TE€OJOJINTA SBIISIIOTCABEPTUKAIIb-
Has OCbh, TOPU30HTAJIbHAS OCh, OCh YPOBHS F'OPHU30HTAIILHOIO KPYrd, BU3UPHAs OCh 3PUTEIBHOMN

TPY6BI. HCpCI{ pa60T0171 H606XOI[I/IMO BBITIOJIHCHUC CIICAYIOIIUX paGOqu IMMOBCPOK TCOHOJINTA.
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1) IloBepka ypoBHS MpH aJINa]e TOPU30OHTAIBLHOIO KPyra. Y clioBHe NOBEPKH — OChb
LWIMHAPUYECKOTO YPOBHS JI0JDKHA OBITh NMEPNEHAUKYIISIpHA BEPTUKAIBHON ocH TeononuTa. Ilo-
BEPKa BBINOJIHSETCS B TAKOM IOCIIE10BATEIILHOCTH.

IloBepHyTh anmmuuany Tak, 4TOOBl OCh YPOBHS pa3MecTUIAch MapajliebHO MPSAMOH, co-
eIMHSAIONIeH J1Ba NOJBbEMHBIX BUHTA. Bpalas 3TM BUHTBI B POTUBOIIOJIOKHBIE CTOPOHBI, yCTa-
HOBUTD I1y3bIPEK YPOBHS Ha CEpEIUHY - B HyJb-IYHKT. [loBepHyTh anunana Ha 90° u TpeTbuM
BUHTOM YCTaHOBUTB IIy3bIPEK YPOBHSI Ha CPEUHY. 3aTeM MMOBEPHYTh anuaany Ha 180° u oneHUTH
CMEILEHHUE My3bIpbKa OT CPEeHEro MoyIoKeHus. Ecnu my3sIpek ypoBHSI OCTaHETCS Ha CepeuHe
WIN OTKJIOHUTCS He 0oJiee YeM Ha OJIHO JIeJIEHHE, TO YCIOBUE BBIIIOJHEHO. B IpoTHBHOM ciydae
CJIEIyeT BBIIOJHUThH IOCTUPOBKY LIMWJIMHIAPUYECKOTO YPOBHA. I 3TOrO MOABEMHBIMU BUHTAMU
MIOJICTaBKH HY)KHO CMECTUTH ITy3bIpEK K cepenuHe Ha 1/2 myru oTkiaoHeHws. Jpyras mojsoBuHa
OTKJIOHEHUSI YCTpaHsETCs FOCTUPOBOYHBIMU (MCIPABUTEIBbHBIMU) BHUHTAMH LMJIMHAPUYECKOTO
YPOBHSI C IOMOIIIBIO TE€OJOJUTHON HIuiIbku. [Ipy ucnpaBieHUH ypoBHS HY)KHO IOMHHTb, YTO
IIPU 3aBEPTHIBAHUM OJHOI'O BUHTA BTOPOM BMHT HEOOXOIUMO BbIBEpTHIBaTh. llocie rocTupoBku
MIOBEPKY MOBTOPSIIOT.

2) OnpeneiieHne HAKJIOHA CeTKH HUTEH 3PUTEIbHO TPYObI. YCIIOBHE MOBEPKH —
BEPTUKaJIbHAs HUTh CETKM JOJDKHA OBITh MapajulelbHa BEpTUKANIbHOM ocu mpubopa. [loBepka
MOJKET OBbITh BBIIIOJIHEHA IO OTBECY JIM00 1o Habmogaemoi Touke. [Ipu oTBECHOM MoI0KEHUU
OCH BpallleHUs MpUOOpa HABOJAT BEPTUKAIbHYIO HUTh CETKU TPYObl HA HUTH OTBECA,0/IBEILICH-
Horo Ha pacctostHuu 10-12 M. JleficTBYsl HaBOJSAIIMM BUHTOM TPYOBI, IPOBOJAT CETKOMHUTEN 110
otBecy. Ecnu BepTHKanmbHas HUTh CXOAWUT C OTBECa, TO HEOOXOIUMO OciIaOuUTh 4 KpEemeKHBIX
BHHTA, CKPEIUISIOMINX OKYJISp C KOPIYCOM TPYOBI, U MIOBEPHYThH OKYJIIP BMECTE C CETKOM HUTEH
B HY’)KHOM HAIlpaBJICHHH.

Ha y4eOHoii npakTHKe peKOMEHyeTCsl IPOBEPATh CETKY HUTEH 1o Touke. J[i1st 3Toro mo-
CcJie yCTAaHOBKU LIMJIMHAPHUYECKOTO YPOBHS B pabouee MoJI0KeHUE, HaBOAT 3pUTENIbHYIO TpyOyHa
LeJb - XOPOUIO pa3nuyuMyto Touky. CoBMenaroT n300pakeHne TOYKH C JIEBBIM KOHIIOM TOpH-
30HTaJILHOIO LITPUXa CETKU HUTEW. Bparias HaBoAAIIMM BUHTOM alMiafbl, IPOCIEKUBAIOTB I'O-
PHU30HTAIBHON MIIOCKOCTU U300pa’keHHe LENHU - HE CXOUT JIM OHO C MIPABOT0 KOHIIA MITpUXa HU-
tu. Ecnu Touka cMeriaercst 6osee yeM Ha TPU IIHMPUHBI IITPUXA, BHITOJHSIOT BHIIICONHCAHHYIO
IOCTUPOBKY.

3) Onpenenenne KOJUIMMAIIMOHHOI MOTPENIHOCTH. Y CIIOBHE MOBEPKHU - BU3UPHAS OCh
3pUTENBHON TPYObI JOJKHA OBITH NMEPHEHIUKYIIpPHA TOPU30HTAIBHOM ocu mpubopa (ocu Bpa-
meHust Tpyosl). HemepneHauKyasspHOCTh 3TUX OCEH, TO €CTh KOJUIMMAllMOHHAs MOTPEIIHOCTb,

OTIPEJICTISIETCS CIIEYIOIUM 00pa3oM:

13



- HaBOJAT 3PUTENBHYIO TPYOy INPH MOJOKEHUHU TeoponuTa «kKpyr cieBa» (KJI) Ha
1eNb Ha paccTosiHie He MeHee 50 M Mpu NpUOIU3UTENHHO TOPU30HTAIIEHOM MOJIOKEHUU TPYOBI,
6epyt orcuetr KJI B MUKpOCKOIIE HAa TOPU30HTAIBHOM JTHMOE;

- BBITMOJHSIOT MOBTOPHOE HAaBEACHHUE IMPH MOJOKEHUH TEOAOJIUTA «KPYT CIpPaBa»
(KIT) u 6epyt orcuet B mukpockore KII);

- 0CHa0ISIOT 3aKPENUTENbHBIA BUHT TOPH30HTAILHOTO Kpyra (JinM06a), TOBOpavH-
BaroT Teo10JIUT Ha 180° 1 cCHOBa 3aKpeIIAIOT STOT BUHT;

- 0CNabIIAIOT aNuIay U HaBOAAT TpyOy Ha Ty Ke 1IeJIb IIPU JABYX MOJIOKEHUSIX Kpyra
U cauMaroT nokaszanusa KJI> u K1l ;

- BBIUMCIISIOT KOJUTUMAIIMOHHYIO OIIMOKY 0 hopmyiie:

C=(KJI1-KII1+180°)+(KJI2-KI12+180°)/4
- MOBTOPSAIOT OTpe/eieHne BeMnYnHbl CH BBIYHCISIOT €€ CpefHee apudMeTHdecKoe
3HaYCHHE.

Ecnu xonnmuMmanuoHHas IOTPEIHOCTh MPEBBIIAeT 0 MOAYIIIO JBOMHYIO TOUHOCTH OTCUET-
Horo yctpoiictBa (s 2T30 ona cocraBisier 1'), To ee mcnpasisaior. KOctupoBka (ucmpaniie-
HUe):

- CHUMAIOT KOJIMAa4OK OKYJISpa, HABOJAT 3PUTENbHYIO TPYOy Ha y/IaJeHHYIO BU3UPHYIO LENb
Y CHUMAIOT IMOKa3aHUsI 110 TOPU30HTAIBHOMY KPYTY;
- BBIYUCIISIOT UCIPABICHHOE TTOKa3aHUE JIJIsl TOPU30HTAIBHOTO IMMOa:

Kﬂucnp:Kj]‘C NIn KHucnp = KH+C

U YCTaHABJIMBAIOT €r0 HABOJAIIMM BUHTOM anuiazasl. [Ipu 3ToM nepekpecTbe ceTKu HUTEU
couaer ¢ HaOIoJaeMOM TOUKH;
- FOCTUPOBOYHBIMU TOPU3OHTAIBHBIMU BUHTAMU CETKH HUTEH COBMEIIAIOT MEPEKPECTHE C
n3o0paxxeHreM Touku. [Tocie ;CTUPOBKY MOBEPKY MOBTOPSIIOT U BO3BPALIAIOTCS K BBIMOJIHEHUIO
BTOPOU ITOBEPKH.
4) OmnpenejeHne MecTa HYJIsI BEpTHKAJILHOI0 Kpyra.

«Mecto HyJas»» (MO) BEpTHUKAJIBHOTO Kpyra - OTCYET MO IIKAJIE€ BEPTUKAIBHOTO Kpyra,
COOTBETCTBYIOIIUN FOPU30HTAILHOMY IOJIOXEHUIO BU3UPHOTO jyd4a. Ilockoiabky OH He Bcerna
paser 0°00', He0OXOMMO €ro ompeaeseHue NP MoJydeHuu npuodopa. s 3Toro BU3UPYIOT Ha
yIaJeHHYIO 1IeJIb NP ABYX MOJIOKEHUSIX BEPTUKAIBHOTO Kpyra TEOJ0JIUTa 1 CHUMAIOT COOTBET-
ctBytomue nokaszanusa KJIu KII mo BepTukambHOMY Kpyry B MHKpockone TpyOsl. [lepen Hase-
JIEHUEM HYXKHO IIPOBEPUTH IOJIOKEHUE ITy3bIpbKa YPOBHS IIPU allna/ie TOPU30HTAIBHOTO Kpyra
U B CIy4yae ero CMELIeHUs BBIBECTH B CpeIHee noiokeHue. Beruncnenne mecta Hyns (MO):

MO=(KJI+KII)/2

Mecto HYJIL ONPCACIIAOT ABAXKIABI U 3a OKOHYATCIIbHOC 3HAYCHHUC NPHUHUMAKOT CPCIHCC
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apudmernueckoe. Ecmm MO npeBpimaer aBoitHyro Tounocts (1'), To ero mcmpasnsior.FOcTu-
pOBKa (KCIIpaBIICHUE):

- CHMMAIOT KOJITIAYOK OKYJISIPa, HABOASAT 3pUTEIbHYIO TPYOY Ha yJaJIeHHYIO BUBUPHYIO LIEJb
Y CHUMAIOT IOKa3aHMsI 110 TOPU30HTAIBHOMY KPYTY;

- BBIYUCIIAIOT UCIIPABJICHHOC ITOKAa3aHUE JJIsI BEPTUKAJIBHOI'O IMoa:
Kﬂucnp =K.]I'MO HJIN KHMCIIP: KH‘ MO

M YCTaHaBIWBAIOT €r0 HABOISIIUM BHHTOM 3pUTENBbHON TpyObl. Ilpm 3TOM mepekpecThe
CETKH HUTEH COUJIET ¢ HAOII04aeMOM TOUKH;
- FOCTUPOBOYHBIMU BEPTUKAIBHBIMU BHUHTAMHM CETKHM HHUTEH COBMEIIAIOT MEPEKPECThE C
M300paKCHUEM TOUYKH.

[Tocne 1ocTUPOBKY MOBEPKY MOBTOPSIOT M BO3BPAIIAIOTCS K BHIITOJHEHUIO BTOPOM U TPEThEH
MOBEPOK.

5)OnpenesieHne HAKJIOHA TOPU3OHTAIBHOI 0CH. Y CIIOBHE IIOBEPKH - TOPU3OHTAIBHAS OCh
npudopa JI0JKHA OBITh MEPHEHIUKYISIPHA BEPTUKAIBHOW OCH MPUOOpa. X0/ BHITIOJIHEHHS T10-
BEPKH:

YCTAHOBUTH TCOHOJIMT IO YPOBHIO HAa paCCTOAHHUN 2-3Mor CTCHBI,

- OTMETUTh Ha CTE€HE TOYKY WM YKPENUTh MapKy moj yrioM 25° - 35° K ropu3oHTy U
HaBECTU Ha Hee BEPTUKAJIbHYIO HUTh CETKU HUTEH 3pUTENIbHON TPYOBI;
- HaKJIOHHUTb 3pUTENBbHYIO TPYOY A0 JUHUM TOPU30HTA +1° U OTMETUTh HA CTEHE TOYKY I10
BEPTUKAIIBHON HUTH CETKHU HUTEW;
- NOBEpHYTH anuaany Ha 180° u mpu Jpyrom Moj0KEHUU BEPTUKAIBHOIO Kpyra TEOA0IUTa
CHOBa HaBECTH TPYOy Ha BEPXHIOIO TOUKY;
- HAKJIOHUTh 3PUTENIbHYIO TPyOy BHHM3 M ONpPEAEIUTh CMEIIEHHE OTMEYEHHOW TOYKHOT-
HOCHUTEJIbHO BEPTUKAIbHON HUTHU CETKU B JIOJISX LIMPUHBI OMCCEKTOpa;
- MOBTOPUTH MOBEPKY U ONPEIENIUTh CpeAHee apu(PMETUUECKOEe 3HAYCHHE CMEIICHUS
HWKHEW TOUKH U3 IBYX ONPEIECIICHUN.

[Ipu cpenneM 3HAYCHUU CMEMICHUS HIKHEH TOUKH 0oJiee YeM Ha MIMPUHY OBCCeKTopa (ITO
COOTBETCTBYET HAKJIOHY TOPHU3OHTaIbHON ocH, paBHOMY 30") mpuOop BO3Bpamiaercsi 3aBOJy-

HU3TOTOBHUTCIIIO.

2.2 YcTaHOBKA TeO10JIUTAa B padoyee MOJIOKeHHe

[Tepen BBITIOIHEHHEM TE€OIOTUTHBIX pa0OT HA CTAHIIUK TPUOOP YCTAHABIMBAIOT B pabodeerno-

JIOXKEHHUE.
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YcTaHoBKa T€OA0IUTA B pabodee MOJI0KESHHE BKIIIOYAET B ceOs LIEHTPUPOBAHUE HAJIBEP-

IIMHOM yTJa, TOPU30HTHPOBaHUE (NPUBEICHUE IUIOCKOCTH JMMOa B TOPH30HTAIBHOE

MOJIO’KEHUE) U YCTAHOBKY 3PUTEIILHOM TPYOBI 17151 HAOMI0IeHUI.

LlenTpupoBaHuE TEOIOIUTA MOXKET BBIIOJIHATHCS MPU MTOMOIIHA HUTSHOTO OTBECA, ONTH-
YECKOIo IEHTpHUpa b0 J1azepHoro nentpupa. Teomomut 2T30 meHTpUpyeTCsl TOJIBKO ¢ MPUME-
HEHHEM HHUTSHOTrO oTBeca. [lepeMemaroT mTaTuB ¢ TEOJ0JUTOM TaK, YTOOBI OTBEC HAXOIMJIICS
IIPUMEPHO HAaJl TOUKOM, 0003HayYaroLIEel BEPIIMHY U3MEPSIEMOTr0 yria. 3aTeM, HaKuMasi HOroi Ha
YIOpPBI IITATHBA, YTOUYHSIOT MOJIOKEHHE OTBECA, OJHOBPEMEHHO CJe/s 3a TeM, YTOObI TOJI0OBKa
HITaTHBA OblIa IPUMEPHO TOpU30HTaIbHA. OKOHYATENFHO COBMELIAIOT OCTPUE OTBECA C TOUYKOIA,
CABUIas TEOAOJIMT I10 F'OJIOBKE IITATHUBA, IIPEIBAPUTEIBHO OTKPENNUB CTaHOBOM BUHT. ITocie BbI-
MIOJIHEHM S ICUCTBUI 1O LEHTPUPOBAHUIO ITOT BUHT CHOBA 3aKPEIUISIOT.

['opu3oHTHpOBaHKE BBINOJIHSIETCS C MOMOUIBIO MOABEMHBIX BUHTOB TE€OAO0IUTA U UINH-
JpUYECKOTO ypoBHS. J[BUras anuaany B TOPU3OHTAJIbHOW INIOCKOCTH, YPOBEHb Pa3MEIaroT Ma-
pajyieNbHO ABYM NOJBEMHBIM BUHTAaM U BPALIEHUEM 3TUX BHUHTOB B Pa3HbI€ CTOPOHBI BBIBOIST
My3bIPEK YPOBHSI HA CEpEMHY. 3aT€M YPOBEHb YCTAHABIIMBAIOT I10 HAMPABICHUIO HAa TPETUN BUHT,
TO €CTh AJINUJIay IOBOpaYuBatoT Ha 90° 1 ero BpalleHUEM IIy3bIPEK CHOBA CMEIAIOT HAa CEPEIHHY.
[Tocne »>TUX AEHCTBHIA My3BIPEK MOJDKEH OCTaBaThCA B HYJIb-IIYHKTE MPH JIOOOM IOJIOKEHUH
anuajbl, €CIM TEOJ0JUT NPEABAPUTEILHO OBbLI MOBEPEH. Y CTaHOBKA TPYOBbI /Ul HAOIIOAEHUM
BKJIIOYAET B ce€0sl yCTAHOBKY TPYOBI «I10 TJ1a3y» - BpallleHHEeM JTUONTPUHHOIO KOJbIa JUIsl TMOTy-
YEHHS] YETKOT0 U300paKeHUsI CETKU HUTEH - U YCTAHOBKY «I10 MPEIMETY» - C IOMOIIbIO KpeMa-

JbEPbI TOOUBAIOTCS YETKOTO M300pakeHNs HAabII0JaeMOro 00beKTa.

2.3 IIpoBepka TeXHHMYECKOr0 COCTOSIHMSI HUBEJIMPA U ero NoAroToBKa K padore

I'eone3nueckue AeWCTBUS, B pe3yjbTaTe KOTOPHIX OINPEAEISAIOT TPEBBIILICHUS MEXIY
TOYKaMH, HA3bIBAIOT Huseauposanuem. HuBenmpoBaHue MOKET ObITh T€OMETPUUYECKUM, BBIIOJ-
HAEMBIM TOPHU30HTAIBHBIM JIyYOM BU3ZHPOBAHUS; TPUTOHOMETPUUYECKUM, BBIOIHIEMBIM
HAKJIOHHBIM JIy4OM BH3HpPOBaHUS; (PU3MUECKUM, OCHOBAHHBIM Ha 3aKOHOMEPHOCTSAX (UMK
(bapomeTpHUUECKUM, THIPOCTATUYECKIM, MEXaHUUECKHM).

T'eomempuueckoe Hugenuposanue BHIIOIHAIOT ¢ TIOMOIIBI0 HUBEIUPHBIX peeK U Mpuodo-
poB, HasbiBaeMbIX Hugeaupamu. CormacHo aeictByromuM ['OCT HuBenMpbl M3roTaBIMBAaOT
Tpex THMOB: BeIcOKoTOUHBIE — H-05; Tounble — H-3 u Texaudeckne — H-10. B Ha3Banum HuBe-
mupa crnpaBa oT OykBbl H nudpoii 0003Ha4a0T JOMYCTUMYIO CPEIHIOI KBaJpaTHYECKYIO IO-
IPELUIHOCTh U3MEPEHUS NPEBBILIEHUS HA | KM JUIMHBI HUBEJIMPHOI'O XOAA.

YcrpotictBo HuBenupa H-3 npuseneno Ha pucynke 1.
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Pucynok 2. Husenup H-3 (a - Bua co CTOPOHBI KPYIJIOTrO YPOBHsI, O - BU CO CTOPOHBI IMIIMHAPH-
4ecKoro ypoBHs): 1 - okyJsp, 2 - kopiyc TpyOsl, 3 - My1Ika, 4 - 00BbEKTHUB, 5 - Kpemasbepa, 6 -
HaBOJAIINN BUHT, 7 - KPYIJIbIi YPOBEHb, 8 - HCIIPABUTENbHbBIE BUHTHI KPYIJIOrO YPOBHS, 9 - a1eBa-
LMOHHBIN BUHT, 10 - 3akpenuTenbHblii BUHT, 11 - kopoOka ypoBHS, 12 - 3auTHBIN Komavok, 13 -
noJicTaBka (Tperep), 14 - mnobeMHBbIi BUHT, 15 - IpyKUHsAIIAs IUIACTHHA CO BTYJIKOW, 16 — BUHT.

3putenbHas Tpyda HUBEIUPA BpalllaeTCsl BOKPYT BEPTHKAIbHON OCH; TPYyOy 3aKperuisioT
3)KUMHBIM BUHTOM 8, ee MeJIEHHOE BpallleHne OCYIIECTBISIOT HaBoasmM BuHTOM 9. [IpenBa-
PHUTEIBHYIO YCTAaHOBKY HHCTPYMEHTA IIPOU3BOJIAT 110 KPYIJIOMY YPOBHIO 2 NTOABEMHBIMU BUHTA-
MU 1, OKOHUYATEIBHYIO — 3JIEBAllMOHHBIM BUHTOM 3, Bpalllas KOTOPBI JOOMBAIOTCS COBMEILIEHUS
M300paKeHHsI KOHIIOB My3bIpbKa YPOBHSI, BUIUMBIE B 10JIE€ 3pEHUS TPYOHBI 7.

B 3aBHCHMOCTH OT TOro, KakuM CIIOCOOOM BH3HMPHBIN Jyd YCTaHABIMBAIOT B TOPU30H-
TaJbHOE IOJIO)KEHNE, HUBEJINPBI M3TOTABIMBAIOT B JIBYX MCIIOJHEHHUAX: - C LUIUHAPUYECKUM
YPOBHEM NpU 3PUTENBHOI TpyOe, C MOMOIIBI0O KOTOPOTO OCYIIECTBISETCS TOPU30HTHPOBAHUE
BHU3HPHOTO JIy4a; - ¢ KOMIIEHCATOPOM — CBOOOJIHO MOJIBELIEHHAs] ONTUKO- MEXaHUYecKasi CUCTe-
Ma, KOTopasi MPUBOJIUT aBTOMaTHUECKU BU3UPHBIN JIyd B TOPU30HTAJIbHOE TOJ0KeHue. B Ha3Ba-

HUM HuBenupa OykBa K o3Hawaer xommeHcarop, a Oyksa JI — num0 (ms musenupos H-3K, H-

3K).
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Ha pucynke 2 npuseznen nusenup 3H-3KJL

Pucynoxk 3. Tounsiit HuBenup 3H-3KJI ¢ komnencaropom u tumbom: 1 — aum6; 2 —
HaBOJSILUI BUHT; 3 — KpeManbepa; 4 — BUBHUP

[udps! Ha peiike moANMUCaHbl B MEPEBEPHYTOM BUJE, YTOOBI B 3pUTEIbHYIO TPYOYy OHHU
JaBaiu npsiMoe n3obpaxenue, Tak kak HuBenup H-3 (HB-1) cnabxeH 3purtenbHOl TpyOo# ¢ me-

peBepHYTHIM U300paskeHueM. OTcueTsl Mo peikaM CHUMAalOT C TOYHOCTBIO 10 MUJUTUMETpa (puc.

4).

E_ _ 57629

A 7

J izss1 E

% s

Pucynox 4. Otcuersl o peiikam

B Hacrosiiee Bpemsi H3roTaBIMBalOT IPEUMYIIECTBEHHO HUBEIUPHI MIPSIMOro M300paske-

HUSL.

HI/IBCJ'II/Ip nepen pa60T0ﬁ JOJIKCH OBITh IMOBCPCH. B PE3YIbTATC ROBEPOK OCHOBHBLIC YaCTU
HHCTPYMCHTA NPUBOAAT B TAKOC B3aMMHOC IMOJIOKCHUC, YTOOBI BU3HUPHAaA OCb pr6I>I ObLIa ropu-

30HTaJIbHOM MPHU My3bIPHKE YPOBHS Ha CEPEIUHE, T.€. B HYJIbIIYHKTE.
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Ocb Kpy2no2o yposHsa 001x#CHA ObiMb NapanielbHa ocu eépawjeHuss Hugeaupa. JIencTBys
TpeMmsi TOIbEMHBIMUA BUHTAMH, ITy3bIPEK KPYTJIOTO YPOBHS MPUBOISAT B HYJIBIIYHKT (Ha CEPEIUHY).
[ToBopaunBarOT BepxHIOI YacTh HUBeNWpa Ha 180°. Eciu my3bIpek Kpyriioro ypoBHsI CMECTHIICS
3a mpenenbl KPyXkKKa, TO €ro InepeMeniaroT OJKe K cepeliHe Ha MOJIOBUHY JYT'H OTKIOHEHHS
BHayalie IByMs MOJJbEMHBIMU BUHTAMH, @ 3aT€M - UCIIPABUTEIbHBIMU BUHTAMH.

Cemxka Humetl 3pumensHoll mpyovl He 00IHCHA UMeMb nepekocd, T.€. OJTHA U3 HUTEH CeTKH
JOJKHA OBITh TIEPIIEHANKYJISIPHA K OCH BpAIICHUS HHUBEIUpa, a apyras - oTBecHa. [loBepsieTcs
nepeMenieHHeM HUTH CETKH 10 HEMOJBHMKHOW Touke. McrpaBieHne MOXKeT ObITh TOJNBKO BMa-
CTEpCKOI.

Ocb YunuHOpuueckoeo yposHs OONHCHA OblMb NAPALIENbHA SUSUPHOU OCU 3PUMENbHOT
mpybbl — TOBEPKa TIABHOTO YCIIOBUS HHUBEJIMPA. BBITIONHSACTCS HUBEIMPOBAHUEM JIMHUU C €€
KOHIOB. BoiOupatot munuto qmmHoit 60 — 70 M Ha MECTHOCTH € 3aMETHBIM TIpeBbllieHneM. Hu-
BEJIMP YCTaHABIMBAIOT HA IITATUBE HAJl KOJBIIIIKOM B Hayalle JINHUU.

W3MepstoT BBICOTY HHCTPYMEHTA i1 PEHKO# ¢ TOYHOCTHIO 10 1 MM. TTy3bIpek KOHTAKTHOTO
YPOBHSI YCTAaHABJIMBAIOT B HYJBIYHKT (Ha CepeArHy) BpallleHHEM 3JIEBAIIMOHHOTO BHHTA. 3aTeM
10 CpenHel HUTH OepyT oTcueT D1 Mo peiike, YCTaHOBJICHHOW B KOHIIEC JIMHHU. AHAIOTHYHO

HUBEJIMP YCTAaHABJIMBAIOT HAJ BTOPOH TOYKOM, M3MEPSIOT BHICOTY MHCTPYMEHTA I2 U IO peiike,
IIOCTAaBJICHHOW Ha KOJBIMIEK B HAayallbHOM TOYKE JMHUM, OepyT orcuer by. Bordumcisior

MOTPENIHOCTh X, XapaKTepU3YIOLIyI0 HEeMapayIeIbHOCTh OCH YPOBHS M BU3UPHOU OcH, TOPOpMY-

J¢c:

by+b, ii+i, < 40 (2.1)

2 2
Ecaun norpemrnocTs X0oubiie 4 MM, TO TJIAaBHOE YCJIIOBHE HE BBITIOJIHEHO. Toraa HaxoasT
npaBWIbHBIN oTcueT b =Dh, — X (anreOpanuecku). He U3MEHss MOIOKEHHSI HUBEIIUPA U PEHKH,

BpAILIEHUEM D3JIEBALlMOHHOI'O BUHTA YCTAHABJIMBAKOT CPEIHIOI HUTh CETKHU HA NPABUIIBHBIA OT-
CUYET; MPHU 3TOM Iy3bIpEK KOHTAKTHOTO YPOBHS coizieT ¢ cepeaunbl. Crerka ociabuB ropu3oH-
TQJIbHbIE HWCIPABUTEIBHBIC BHHTBI, JEHWCTBYS BEPTUKAJIbHBIMU HCIPABUTEIBHBIMH BUHTAMH
YPOBHsI, IPUBOJAT My3BIPEK YPOBHS Ha cepenuHy. [loBepky nmosropstor. cnipaBuTenbHbIE BUH-
THI [10CJIE TOTO IOJPKUMAIOT KOHTPraKaMH.

JU1st IOBEPKU TJIIaBHOTO YCJIOBHSI HUBEIMPA-NIAPAJUICIbHOCTH BU3UPHOM OCH U OCH ILIU-
JIMHAPUYECKOTO YPOBHS - MOXKHO IPUMEHSTh JPYTroi crnocoO.

[ToBepKy BBHIMOIHSIOT ABOHHBIM HUBEIHUPOBAHUEM OJHOW M TOH )K€ JTMHUM (PUCYHOK D).
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JIunuto AB pyunoi 50 — 70 M 3aKperisitioT KoybsiMU. TOYHO Ha cepeluHe TUHUU B TOUKE
C ycranaBnuBaroT HUBeIUp. Eciu Bu3MpHas och HEe TOPU30HTAIbHA, TO B OTCUETHI HA peiikax A U
B BKJTIOUEHBI OJTMHAKOBBIE MOTPEUTHOCTH X.
[peBbimenue hy onpenensior mo Gopmyire:
hi=a, — b, =(a, +x) - (b, +X), (2.2)
rie aoubo — mpezmonaraeMpie OTCYETHI 0 PeKaM MPH TOPU3OHTAIILHOM JIyde

BHU3UPOBAHUA.

—
I II 1
' L i
G | 1SR S, B
' C ’ h
I v/ ¥/ VY, Y ‘\"
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] "
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Pucynok 5. IToBepka IJIaBHOTO yCIOBHS HUBEIMPA: @ — HUBEIMPOBAHKE CIIOCOOOM
«U3 CepeI[I/IHLI»,ﬁ — HUBCJIIMPOBAHUC CII0CO00OM «BHOEPEa»
HI/IBeJII/IpOBaHI/Ie CII0OCOOOM «H3 CCPECAUHBD> UMCCT OoJbIIOE npenumMmyumecTBo, TakK Kak 10-
TPCHIHOCTH X BBIYUTAIOTCA U MIPCBBIIICHUC OIIPEACIICHO BCPHO.
3areM, yCTaHOBHMB HUBEIHP B TOUKe A (WM B TOUKe B), MPOU3BOIAT HMBEIMPOBAHHE
croco6om «Brepen». C MOMOIIBIO PYJIETKH M3MEPSIOT BBICOTY MHCTPYMEHTA J M ONPENEISIOT
npesbinenne hy Kak pa3HOCTb BHICOTHI MHCTPYMEHTA M OTCYETA 110 pelike by
ho =J—bo. (2.3)
Ecnu 3Ha4eHuns npeBblenuii N1 u s oTimyarorca He Golee, 4eM Ha 3—5 MM, TO yCJIOBHE
BBINOJIHEHO. B mpoTHBHOM Citydae oTcuer bo, KOTOPBIA JOMKEH OBITH PH TOPU30HTAIBHON BH-

3UPHOHN OCH TPYOBI, BBHIYUCIISIOT 0 (hopmyie:
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bo =J - hu. (2.4)
Bpamas s1eBanlMOHHBINA BUHT HHUBEJIMPA, YCTAHABIMBAIOT NEPEKPECTbE CETKU HUTEU Ha
OTCYeT Do, HO IPH ITOM HAPYIIAETCs] KOHTAKT KOHIIOB ITy3bIpbKa ypOBHs. JeHCTBYS BepTHKAID-
HBIMH UCIIPABUTEIBHBIMA BUHTAMU LIWJIMHIPUYECKOTO YPOBHsI, YCTAHABINBAIOT KOHLBIITY3bIpbKa
B KOHTAKT. {11 KOHTPOJISL JEUCTBUSA IOBTOPSIOT.
[IpeBbilIeHUs ONPEAENIAIOT IPEUMYIIIECTBEHHO CIIOCOOOM «U3 CEPEIUHBD», YTO JAET BO3-
MOKHOCTb MCKJIFOUHTH IOTPEIIHOCTH M3-32 HETOPU3OHTAJIbHOCTH JIMHUM BU3UPOBAHUS, a TAKKE
BIIMSIHAE KPUBHU3HBI 3eMJIM M pepaKLUK; YeM BBIIIE KJIACC HUBEIMPOBAHUSA, TEM CTPOXKE Tpebo-

BaHHUE K PABEHCTBY PACCTOSHUI OT IIpUOOpPA 10 peeK.

2.4 UcclienoBaHue HUBEJIHPOB
Onpedenenue yeuvl OeleHUs YuruHOpuueckoeo yposus. llpu onpenenceHuu eHbI ACICHUS 1H-
muHapudeckoro ypoBHs B 20-30 M OT HHMBenupa yCTaHABIMUBAIOT pelKy. Bpaiienuem sneBanu-
OHHOT'O BHHTA, PACIOJIOXKEHHOIO MOJ OKYJISIPOM 3PHUTEIBHOM TPYOBI, MEPEMEIIAlOT IMYy3bIpeK
KOHTAKTHOTO YPOBHS B CTOPOHY OT OOBEKTHBA HA NICICHHUI OT HYJIBIIYHKTa H B 3TOM
NOJOXKEHHH TI0 cpeqHeld HUTH OepyT orcyeT Di; 3atem BpallleHHEM 3JICBallMOHHOTO BHHTA
NEepEeMEIAIOT ITy3bIPEK YPOBHS TaKXKe Ha N AETCHUN OT CepeUHbI, HO TETIEPh B CTOPOHY OKYJISApa,
U CHOBa MO cpejHeil HuTH OepyTt orcuer by . Paccrosuue d oT HuBenaupa 10 pelKH H3MEPSIOT
JIEHTOU WK pyneTKou. Lleny nenenust ypoBHs BEIYUCIISIIOT IO OopMyIIe:
!
o (B=Dy)-p | (2.5)
2nd

rae p =206265", by —b2- pasHOCTH OTCYETOB COOTBETCTBYET W3MEHEHHI MOJIOKEHHUS
My3bIpbKa Ha 2NJIeIeHUH.

Ortcuer mo peiike b1 MoxHO OpaTh mpu my3bsIpbKe Ha cepeanHe (B KOHTakTe), a b, - mpu
OTKJIOHEHHOM TIOJIOKEHUH Iy3bIpbKa OT CEpPEeIUHBI Ha N JAEJIeHUH, TOrJa IieHa AeJIeHUs YPOBHS

paBHa:

ro =) (2.6)
dn

Onpeoenenue ygenuuenus mpyowi. Peiiky ycraHaBmuBaroT B 15-20 M oT HuBemupa.
Habmronarot, CKobKO JeNeHni, BUIUMBIX HEBOOPYKEHHBIM T7Ia30M, COOTBETCTBYET OJHOMY MJTH

HECKOJIBKUM JCICHUAM peﬁKI/I, BUJIUMBIX B I10JIC 3pCHUA pr6BII
V=, (2.7)

rae N- 4uciIo JeICHUN o peﬁKe; N- COOTBCTCTBYIOIIICC YUCIIO I[eJ'IeHHfI, BHUJIHMMBIX B II0JIC

3peHus TpyOBl.
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3. TEOJOJUTHAS CbEMKA

[Tpr mpon3BOACTBE TEOJOIUTHON CHEMKH IOCIIEA0BATEIBHO BBITIOIHIIOTCS CIEIYIOIINE
paboTHI: pEKOTHOCIIMPOBKA YYaCTKa MECTHOCTH (BU3yaJIbHOE 0OCIICIOBAHHUE B ITOJICBBIX YCIOBUSIX
TEPPUTOPUU CHEMKH); pa30MBKAa TMOJUIOHA; W3MEPEHUE MArHUTHOTO a3UMyTa HA4aJbHOTO
HaIpaBJICHUS; U3MEPEHHUE TOPU3OHTAIILHBIX U BEPTUKAIBHBIX YIJIOB 10 HAMIPABJICHUSM ITOJIUTOHA;
U3MEPEHHUE JJIMH CTOPOH IMOJIUTOHA; CheMKAa KOHTYPHBIX M OTAEIBHBIX OOBEKTOB MECTHOCTH C
odopmiieHreM abpuca; KamepanbHas 00paboTKa pe3yIbTaTOB U3MEPEHHIA.

WuauBuayalibHbIe 3a/1aHUs 1al0TCS IPEToIaBaTesieM B OJEBbIX YCIOBUSIX MYTEM pa3OUBKU
OIOPHOI0 X0J1a, KOOPAUHATHl HaYaJIbHOM TOYKU XOJa ONPEAETSIOTCA MyTEM MPUBS3KU K 3aJ10-
KEHHOMY Ha TeppHUTOpuu penepy. MHauBuayanbHbIe 3a1aHust 0OPMIISIOTCS 10 (opMe IpUiIo-
JKeHus Ha cTp.63.

3.1. Co3nanue onopHoii CbeMOYHOM ceTH

Jlig co3manus reofie3n4eckoil OCHOBBI TONOrpahuuecKkoil CbeMKH Ha MECTHOCTH 3aKperl-
JSIETCSL CETh TOYEK, /Uil KOTOPBIX ONPENENIOTCs TUIaHOBBIE, MO0 TIaHOBO-BBICOTHBIE KOOPAH-
HaThl. KOIMYecTBO MyHKTOB TakKOil CETH, KOTOpasl Ha3bIBAETCS ChbEMOYHOW CEThIO, 3aBUCHUT OT
MaciiTtaba ChbeMKH M XapakTepa CHUMaeMoro penbeda MectHocTu. [Ipu cheMke 3HAUUTETHHBIX
TEPPUTOPUN M B COOTBETCTBUHU C MPOEKTOM Mpou3BOACTBa reoae3umdeckux padort (ITIII'P) mms
o0ecrieyeHns CheMKH KOOpPAMHATAMH TOCYIapCTBEHHON MM MECTHOH CHCTEMBI KOOPJHHAT BBI-
MOJTHSIETCS IPUBSI3KA K COOTBETCTBYIOIIEH ceTH. Bo BpeMs yueOHOI MpakTHKU MPUBSI3KA K TOCY-
napctBeHHO reoae3ndeckoii cetu (I'T'C) He mpoU3BOIUTCS U 7S IOCTPOCHHUS TTaHA TPUMEHS-
€TCsl YCIIOBHAs cucTeMa KOOpAMHAT.

CbeMOYHBIC TEOJIOUTHBIC X0l MOTYT TPOKJIAJIBIBATLECS B BUJIC 3aMKHYTBIX XO0JI0B (I10-
JMTOHOB) M B BUJIE PAa3OMKHYTBHIX TEOJOJIHMTHBIX XOJ0B. B Xone yuyeOHOW NMpaKkTUKUA CTPOUTCS
MOJIUTOH C OJHOW «TBEP0i» TOUKOU, UMEIOIIeH KOOPIUHATHI, 33JaHHbIE MPEMO/IaBaATEIIEM.

[Tosnron B cucremMe NPsIMOYroibHbIX KOOPIAMHAT

Pa3zouexa nonuzona. 11o pe3ynbTataM 00CIeT0BaHHUS MECTHOCTH BHIOMPAIOT MECTOIIOJIOKE-
HHUE TOYEK X0Ja C yu4eToM (u3uKo-reorpapudeckux yciaoBuid. [Ipu aTom nomkHa ObITH 0Oecrie-
YeHa BUAMMOCTh CMEKHBIX TOYEK X0]1a, HE JIOJDKHO OBITh MPEMSATCTBUM I U3MEPEHHs PaccTo-
SIHUW, YYUTHIBAIOTCS PEKOMEHIAIUU TSl AJIMH CTOPOH MOJUTOHA. J[TUHBUIMHUN B T€OJOTUTHBIX
xoJiax pekoMeHayroTes He 0osee 350 M 1 He MeHee 20 M U 10 BO3MOXKHOCTH JIOJDKHBI HE OYCHB
OTJIIMYATHCS O MPOTSHKEHHOCTH. Bee TOUKHM 3aKperuIsiFoT KOJBIIIKAMU Ha 2-3 CM BBIIIIE TTOBEPX-
HOCTH 3€MJIM U, €CJIU B 3TOMECTh HEOOXO0IMMOCTh, OTMEYAIOT
«CTOPOKKAMU» BO M30ekaHUE TOTEPH («CTOPOIKOK,» - JOMOTHUTEIBHBINA KOJBIIIEK BbIcOTOM 40-

60 cM ¢ HamMCaHHBIM Ha HEM HOMEPOM TO4YKH). CXema pacIioyioKEHHUs] BEPIIHH TEOIOTUTHBIX
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XOJIOB MPUBOAUTCS B JKypHAJle YriioMepHO# chemku (Tabi.1). Ha Hell ykaspiBaeTcst mocienona-
TEJIBHOCTh HyMEpalMi TOUEK U 0003HAaYEHUsI CTOPOH MOJIUTOHA.

H3mepenue zopuzonmansuslx yenoe. Hanx Toukoil cbeMOYHOro 00OCHOBaHHS YCTaHABIIU-
BalOT TEOJOJUT Ha INTaTUBE. B IByX CMEXHBIX TOYKAax 3a KOJIBIIIKAMM cTaBATcs Bewku. [locie
YCTAHOBKH B paboyee M0JI0OKEHUE PUOOP BU3UPYIOT 110 HAIPaBJICHUSAM Ha BELIKU, yCTAaHOBJIECH-
HblE€ Ha TOYKAaX (KaK MOXHO OJIMKE K NOBEPXHOCTU 3€MJIM JJII YMEHBLIEHUS IOTPEIIHOCTH
HaBEICHUS ).

B 3aMKHYTBIX T€OIOMUTHBIX X0/1aX BHYTPEHHUE YIJIbI 1 H3MEPSIFOTCS CIIOCOOOM MPHEMOB.
IIpuem cocTouT M3 ABYX NOJIynpueMoB. M3mepeHue yria, NpoUM3BEAECHHOE NIPU ONPEAEICHHOM
II0JIO’KEHNUU BEPTUKAIBHOIO Kpyra (npu «kpyre jieo» KJI unu npu «xpyre npaso» KII) orHocu-
TEJIbHO 3PUTEIBHON TPYObl, Ha3bIBAETCS MOJTYIPUEMOM. YTOJI, OJIYYEHHBIH B OJHOM IOJIYNpH-
eMe, BKJIIOUaeT B ce0s psii CUCTEMATHYECKUX NPUOOPHBIX MOTPEIIHOCTEH - TAKMX KaK KOJUIMMa-
[IMOHHAs! IOIPEIIHOCTb, OTPELUIHOCTh 32 HAKJIOH OCH BpallleHUs! TpYObl U Ap. DTUIIOTPELIHOCTH
UCKJIIOYAIOTCS [P MOJyYEHUH CPEIHEro apu(pMeTHUYECKOro 3HaUeHUs U3 JBYX U3MEPEHUH yria
npu KJI u KII.

I'opu3oHTanbHBIN yroa n3Mepsiercs TakuM oopazoM.HyxHO 3akpenuTh ropu30HTAIbHBINA
Kpyr (JIuMO), OTKPENUTh 3aKpENUTEIbHbIE BUHTHI aTUa/1bl U TPYObI, BBINOJIHUTH BU3UPOBAHUE HA
IIPaBYIO TOUKY M 3aKpenuTh anuaany u 1py0y. TouHoe HaBeeHUE NepeKpecTrs CETKH HUTEH Ha
1€JIb BBIMOJIHSIETCS C MIOMOIIBIO HABOJSALINX BUHTOB allUAa/lbl U 3pUTENIbHOM TpyObl. Jlanee cHu-
MaeTCs OTCYET IO TOPHU3OHTAIBHOMY KpYry, KOTOPBIM 3alMCBIBACTCS B KypHal H3MEPEHUU
(tabu. 1). OcnaOnsroTces 3aKPEMUTENIbHBIC BHHTBI AITUIAIbl U TPYOBI, TPOU3BOIUTCS] BU3UPOBAHHUE
Ha JIEBYIO TOUKY, CHUMAETCS U 3aIIMCHIBACTCS OTCYET. | OPU30HTAIBHBIN yroJ ONpPEeseTcs: KakK
Pa3HOCTh OTCYETOB HA INPABYIO M JIEBYIO TOYKY BH3MPOBAHHUS, €CIU CMOTPETh BHYTPb U3MeEpsie-
MOT0 yrijla. AHQJIOTUYHO OIIPENENSIIOT yroi Bo BTopoM noxynpueme - npu KJI wim KII. Ecau or-
CYET HA MPABYIO TOYKY MEHBIIE OTCUETA HA JIEBYIO TOUKY, TO II€PE] BBIYUTAHUEM K HEMY CIIEYET
npu6aBuTh 360°. Pe3ynpTaToM H3MepeHHs TOPH30HTATBLHOTO YIIia ABISETCS cpeaHee apupMeTH-
YeCKOe 3HaYCHUH nU3 AByX onpeneneHuit aroro yria npu KII u KJI. Pacxoxnenne mexay yriamu
U3 BYX MOJYIPUEMOB HE JOJDKHO MPEBBIIATH IBOWHOW TOUHOCTH OTCUETHOTO YCTPOHUCTBA (JUIs
teononuta 2T30 - oqHON MUHYTHI).

H3mepenue éepmuxanpuvix yenos. [1pu n3mMepeHnn yrioB HaKJIOHA CTOPOHTEOOIUTHO-
ro XoJia MepeKpecTue CeTKU HUTEN TpyObl HABOAST Ha BBICOTY MpHOOpa (Ha METKY, CACIaHHYIO
Ha Bexe, MO0 Ha COOTBETCTBYIOIIUK OTCUET Ha HUBEIHUPHOU peiike). Pabotas ¢ mpubopom 2T30
(2T301I1), oTcyeT CHUMAIOT IO BepxHeW IKajie ¢ OykBoil «B» B mosne 3peHus MUKpOCKOIa, CUu-
Tass MUHYTBI OT MOJIOKUTEIBHOTO HYJIS WU OT OTPHUILATEIIBHOIO HYJS B 3aBUCUMOCTH OT 3HaKa

(mumroc 1100 MUHYC) Y (Pl HA OTCUETHOM IITPUXE MUKPOCKOTIA.
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XKypHan yriomepHoit cheMK#

Tabnuua |

Jlara HaGmoaarens
N Ne Orcversi no ropa- Yroa us Cpeanee Jauua ¥roa Cxema Tonor paduseckoro
CTan- TOuEK JOHTANBHOMY nnnyupneul JHAMCHHE JIHHHN HAKJTOHA NOJINTroHa
UMK BHINPOBA- Kpyry yraa B D,m /
S ,
L] ] o ' 0 L
1 K V 286 | 587 84  |528
1 202 | 059
84 527 | 1138
Kn: v 106 | 58,6 84 |[526 113,6 0" 06’
1 2 |06 113,7
1 K. 1 321 [255 89 [083
1 232 (172
89 08,3
KM | 141 [255 89 | 083 120,6
1] 52 172 1204 | -0°285
] Kt 1 11 [350 156 |22.7 120,5
v 215 | 123
KO- 0 191 [ 35.1 156 |28 | '% | 226 4
v 35 |123 71,6 Yand
v KJ: 190 [21,0 72 [097 e &R
v 18 |13 oy
7 09,6
KIT: 11 10 |220 72 |098 96,6
v 298 | 122 968 | -0"475
v K. 1V 235 | 319 137 279 96,7
I 98 |04
KIl. IV 55 319 137 | 279 137 | 279 | 1205 0* 25"
1 278 1203
1204




Vet Haknona (V) KJI Beraucisitor o gpopmynam:

v = (KJI-KII)/2 ; v = KJI - MO; v = MO - KII,

rae KJI u KII - oTcueTs! 1o mikajie BEpTUKaIbHOTO Kpyra B MUKpockome , MO — mecto
HYJISl BEPTUKAJIBHOIO KpyTra TEOA0IUTA.

Pe3ynbpTaThl H3MepeHUi 3alIUCBIBAIOT B KYPHAJI YIJIOMEPHOH ChEMKH.

VYT7Bl HaKJIOHA BXOJAT B (POPMYITy /71l BEIYMCIICHUS! TOPHU30HTAIBHBIX MTPOJIOKEHUI CTO-
POH TONOrpau4IecKoro MoJIMroHa.

H3zmepenue on1un cmopon nonuzona

Bo Bpemsl yueOHOM MpPaKTUKU W3MEPEHUsI paCCTOSIHUNA NPOU3BOAST C IIOMOLIbIO PYJIETKU
WIA MEPHOMH JIEHTHI JABAXAbI - B MPAMOM U OOpaTHOM HaIlpaBieHUsX. PacxoxaeHue npu AByX
OIPEJICTICHUSX JIJIMHBI IMHUU HE J0JDKHO mpeBbiiath 1/1500 mpu cpeHux yCIoBUsIX H3MEPEHHIA,
1/1000 - mpu HEOIArONPHUATHBIX YCIOBUAX (HATHMYMU BBICOKOH PACTUTEILHOCTH, KOYEK, OyrpOB U
1.11.), 1/2000 - npu 6;1aronpusTHBIX YCIOBHSIX.

MepHblii puOOp YKIaAbIBA€TCA HA 3€MHYIO IOBEPXHOCTb IPU JIOCTATOYHO CUIBHOM
HaTSDKEHUM B CTBOpE u3MepsieMoll JIMHUU. CTBOp MpEABApUTEIbHO 3aKPEIUISIETCS C ITOMOIIBIO
IPOMEKYTOUHBIX BEX JINOO KOHTPOIUPYETCS] BEPTUKAIBHON HUTHIO TE€OI0JIUTA.

W3MepeHHble OTPEe3KHU HAKJIOHHBIX JIMHUM Ha MECTHOCTH 3allUCBhIBAIOTCS B YIIIOMEPHBIN
KYpPHJI U B JAJIbHEHUIIIEM HCTIONB3YIOTCS ISl pacyeTa TOPU30HTAIBHBIX MTPOJIOKEHUH (MIPOEKIIHiA
Ha FOPU30HTAIBHYIO IJIOCKOCTD )

d=D cos v, (3.1)

rae d — ropu3oHTaNBHOE MpoJIoKeHHe, D - cpefHss u3MepeHHas JUIMHA JIUHUM, V- YTroJl

HaKJIOHAa M3MEPEHHOW JTMHUH. BhruuciaeHHbie 3HaYeHuid d 3aHOCAT B rpady 7 BEIOMOCTH KOOp-

nuHAT (Tabja. 2) M MCHONB3YIOTCS MPH BBIYMCICHUU MPUPANICHUH MPSMOYTOJIBHBIX KOOPAMHAT
TONOrpaUuecKoro MoJIUroHa.

H3mepenue mazHumnozo azumyma Ha4anbHO20 HANPAGICHUSA

Tonorpadpuyeckuil miaH 10JKeH ObITh OPUEHTHPOBAH, KaK MPaBUIIO, MO JUPEKIIMOHHBIM
yriam, 1100 1o azumytam. Ilockonabky Bo BpeMsi yueOHOI MmpakTHUKU npuBs3ka kK nmyHktam [TC
HE BBINIOJHSAETCS, TO B KAYECTBE YIJIOB OPUEHTHPOBAHUS IPUHUMAIOT MAarHUTHBIE a3UMYTHI JTH00
JUPEKIMOHHBIE YIJIbl, PACCUNTAaHHBIE OT MCXOJHOTO MarHUTHOIO asuMmyra. B sToM ciydae mo
3aJlaHHOMY MPENo/iaBaTeIeM MarHUTHOMY CKJIOHEHHMIO O M FaycCOBY CONMKEHUIO MEPUINAHOB Y
JUPEKIIMOHHBIM YTOJI HCXOJHOTO HAIIPABJICHUS BBIYUCISAETCS 110 hopMyIie:

ai-ii = Ai-ii + (£ IIH) , (3.2)
rae Ai-ii - ”3MepeHHbI MArHUTHBINA a3UMYT UCXOAHOTO Hampasienus 1-2,1TH = (£6) - (£
y) - IONpaBKa HalpaBJIECHUS.

N3meperne MarHUTHOTO a3UMyTa C IMOMOIIBIO T€OJOJIUTA MPOU3BOIUTCSA B CIIEIYIONIEH
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MOCJIEI0BATEILHOCTH.

TeonoyuT ycTaHaBIMBAETCS B UCXOJHOE IOJIOKEHHUE HAJl HAYAJIIbHOM TOYKOM | monurona,
3aKpeIuIsIeTcs: OpueHTUp-0yccoib (puc. 4) Ha BEPTUKAILHOM Kpyre TEOJ0JIUTA. 3aKpEIUISIOT
aum6. [Ipu cBoOoaHO anuane, IBUTasCh BOKPYT BEPTUKAIBLHOM ocu mprOopa, COBMEIIAIOT HY-
JICBOM MITPUX LIKAJbl AKUAAAbI (HYJb TOPU3OHTAIHHON HIKAIBI B MUKPOCKOIIE) C HyJIeM JIUMOa.
JI71s1 TOYHOM YCTaHOBKYM IIPUMEHSIOT HABOIAILUN BUHT aJIUIa/bI.

[TpuBOIAT MAarHUTHYIO CTPEIIKY B pabodee MOJOKEHUE: OTIKUMAIOT €€ OT KOPOOKHU Oycconu
C IOMOUIBIO appeTupa (3aKpenureabHoro BUHTA Oycconu). Jlanee BpamarmT JuMO 10 TeX Mop,
MIOKA CEBEPHBII KOHEI] MAarHUTHON CTPENKU He 3aliMeT LEHTPaJIbHOE MOJI0XKEHHE B KOPOOKE Opu-
eHTup-0ycconu. [locie 3Toro 3akperisioT IMMO, OCBOOOKAAIOT aHIaay U BUSUPYIOT Ha IIeb
- BEUIKY , MEpHYIO IINWIbKY JIM00 HUBEIUPHYIO peliKy, ycTaHOBIeHHYI0 Ha Touke Il . Cnenyer
BHU3HPOBATh KaK MOXHO OJMKE K KOJIBIIIKY - OCHOBAHUIO BU3UPHOU 1enu. CHUMAIOT OTCYET MO
TOPU30HTAILHOMY KPYTY, KOTOPBIN SBIISETCS MAarHUTHBIM a3UMYTOM HCXOJIHOTO HampapieHus I-
Il.

Kamepanovnuas oopabomka noauzona

B cnenumanbHyro BegoMOCTh (Tabiuia 2) u3 KypHala yrioMepHOW cheMkHu (Tabmuna 1)
BBIIUCBHIBAIOT 3HAUCHHS M3MEPEHHBIX YIJIOB (Pusw), JUIMHBI JMHUH, IEPECUUTAHHBIC B FOPH30H-
TaybHbIC MpostokeHus (d), a TakKe BHIYUCICHHBIA TUPEKIIMOHHBIA YTOJI HCXOAHOW CTOPOHBI I10-
nuroHa (ai-il) ¥ KoopJAMHATH MXOAHON Touku (X1 V1). B Tabnuie 2 npuBesieH npumep 3amod-

HEHUA BEAOMOCTH. I/ICXOI[HI)IC JAaHHBIC BBIACIICHBI ) KUPHBIM HIpI/I(i)TOM.

1). Vesaska (ypasnuusanue) yenos noaruecona
[To manHBIM Tpadbl 2 BEIYHCIAIOT KaK CYMMY W3MEPEHHBIX YTJIOB IMOJIMTOHA, U TEOPETHYC-
CKYIO CyMMY YTJIOB 110 opMyine XPmeop = 180° * (n — 2), Tie n — KOIMYECTBO U3MEPEHHBIX yT-

70B. Onpenensiercst GakTHUECKAs yen068as Hee:A3Ka U He6a3Ka OONycmumas 1o Gopmyiam:

fBZZBuam' ZBmeop ,(33)
fﬁﬂonzll\/ﬁ (34)

Ecnufgre mpessimaetfpon, BBIMOMHSIOT YBS3KY YIJIOB, TO €CTh BBIUMCIISIOTH PACTIPEACISIOT O-
IPaBKH HAa 3HAYCHUS M3MEPCHHBIX YIIIOB. YTIIOBas HEBS3Ka PACIPECisIeTCs IOPOBHY Ha BCE YT-
JBI ¢ 00paTHBIM 3HAKOM. [TompaBKy Ha KaKIblii YroJl HAXOMAT JICJICHUEM YIJIOBON HEBSI3KH HA
KOJMYECTBO yIIioB: O = - fg/ n.

CymMa pacrpeziesieMbIX TOMPaBOK JO/DKHA PAaBHSTHCS YIIIOBOW HEBSI3KE C 0OpAaTHBIM
3HakoM. Ecnm 3ammch yrioB mpowmsBomuTcs ¢ TouHocThio o 0,1!, To mompaskm Taxxke

okpyrisitoT 70 0,1' Tak, 9To0BI KX CyMMa ¢ 0OpaTHBIM 3HAKOM PaBHSIIACH YIIIOBOM HEBsi3Ke fp.
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. UcnipaBneHHble YIIibl Bucnpy B Tpade 4 moirydyaroT CyMMHUPOBAHUEM HU3MEPEHHBIX YIJIOB C UX

MOMpPaBKaMH 0.

2). Boiuucnenue yenoe opuenmuposanusi cmopoH noaueona.JIns onpeaeseHus AupeKiu-
OHHBIX YIJIOB HANpPAaBJICHUN IOJIMTOHA TMPUMEHSIOT (OPMYITy CBSI3U MOCIEAYIOUIErOo U
OPEABIAYIICTO JUPCKIIMOHHOIO yIjla IpH YCIOBHM, YTO M3MCPSUIMChH CIIpaBa IO Xonmy JICXKa-
M€ BHYTPEHHHUE YTIIbl MOJAUroHa: an = an-1+ /80° - fn,n-1,
rze n,n-1- cripaBa Mo X0y U3MEPEHHBIH Yrol MeX/1y CMEKHBIMU HAIPaBICHUSMHU.

KonTponem pacuera qupeKIIMOHHBIX YIJIO0B MO rpade 4 gBiseTcs BHIYUCICHHOE B KOHIIE
pacuera 3HaueHue ai-ii = av-i+ 180° - f1, KOTOPOE MOJDKHO COBIACTH CO 3HAYEHUEM HCXO/I-
HOT'O IUPEKIIMOHHOTIO YyIJIa.

Ecnu npeanonaraeTcss BeCTH pacueT NMpUpalleHUld KOOpIWHAT yepe3 pyMObl Ha- mpas-
JIEHUH, 4TO He 00s3aTeNbHO, TO TUPEKIIMOHHBIE YIIIbI IEPEBOASAT B pyMObI 110 PopMyIamMcBs-
34 B 3aBUCUMOCTH OT HalpaBJICHUS:

Cesepo-Boctounoe — CB(a= 0° - 90°); r=a;,
IOro-Bocrounoe — FOB (a = 90° - 180°),; r =180° - a;
Oro-3amannoe — FO3 (a = 180° - 270°): r =a-180°;
Cesepo-3amagnoe — C3 (a=270° - 360°). r= 360°- a.

3) Bwiuucienue npupawjeHuil KOOpOUHam
JInst pacueTa MpUpAIIEHUH KOOPAWHAT MCIONB3YIOT (DOPMYIIbI MPSIMOM Te0Ae3UIEeCKOM
3a/1a4u:
AX = dcoso = £ dcosr ,AY = dsino. = tdsinr . (3.5)
Ecnu as BBIYMCICHUIN HCTONB3YIOTCS pyMOBI, TO 3HAKH TMPHPAIICHUH KOOPIUHATIIPUHH-

MarTCd B 3aBUCUMOCTHU OT Ha3BaAHUA UCTBEPTU HpﬂMOYFOJ'ILHOfI CHUCTCMBbI KOOpAUHAT:

Junamna3on UYerBepTth 3HAKH NPUPALLEHUI KOOPINHAT
JUPEKIHOHHOTO yria HaIPaBJICHUE
0°-90° I-CB + +
90°-180° I1-tOB - +
180°-270° 111-}03 - -
270°-360° IV-C3 + -

Anrebpanyeckasi cyMMa MpUpalleHuil KOOpJUHAT B 3aMKHYTOM XO/JI€ 110 00€UM OCSIM KO-
opauHat (XAX u XAY) AoimKHA paBHATHCS Hymro. dDakTuyeckas cymMma MpHUpalieHuii Koopau-
HAaT, He paBHasl HYIIIO, COCTABIISACT TMHEHHYIO HEB3KYfaxH fay.

Oo6mrast abcomotHas norpermHocTs (fs) mo moaurony:

fs~@pAuc2 + fApy2 (3.6)
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Jlnst ompeneneHuss JOMYyCTUMOCTH TOJTYYEHHBIX HEBSI30K BBIYUCISAETCS OTHOCHUTEIbHAS

HOTPEIIHOCTD ONPENIeNICHHUs PUPALICHUH KOOPIUHAT:
fomn. =fs/P = 1/(P:fs), (3.6)

rae P - mepumMeTp nmonuroxa.

OTHOCUTENbHASL MTOTPEIIHOCTh HE JOJDKHA MPEBBIMACT JOMYCTHMYIO: fomn< foon.B 3TOM
CJIydae BBIIIOJHSIETCS yBSI3Ka BBIYMCICHHBIX PUPAIICHUH KOOPIUHAT.

JlomycTumasi OTHOCHTEIIbHAS MMOTPEITHOCTh 3a/1a€TCSI HOPMATHBHO M NPH H3MEPCHHSIX
pPacCTOSHUI 3eMIIEMEPHOM JIEHTON HMJIM PYJIeTKON nmpuHuMaetcs paBuoi 1/2000 must Grarompu-
ATHBIX ycnoBuid m3amepenuid, 1/1500 mns cpemnux ycmosuid, 1/1000 st HeOnmaronpusTHBIX

yCIIOBUH (BBICOKAs TPaBa HA 3€MHOU [MOBEPXHOCTH, HATMYUE KOYEK U T.I1.).

4) Veazka npupawenuti Koopournam
VYBs3Ka MpHUpANICHA KOOPIWHAT 3aKIF0YaeTCsl B BEACHHH ITONMPABOK B BHIYMCIICHHBIC
NPUPALICHUS KOOPJIUHAT, KOTOPBIC BBOJSAT MPONOPIMOHAIBLHO FOPHU3OHTAIBLHBIMITPOIOKECHUSIM

CTOpPOH:
8x=(-fax/P)*d; (3.7)

[TonpaBku okpyristores A0 0,01 m. 3anucannsie B rpady 8 u 9 monpaBku 1o rpadam B

CYMMC OOJIKHBI PABHATBHCA COOTBETCTBYHOIIIUM HECBA3KAM C 06paTHBIM 3HAKOM.

Jlasiee BBIYMCISIOTCS MCIPABJICHHBIC TpUpaileHus koopauHat (rpadpst 11 u 12). Ilo-
IPABKU CYMMHPYIOTCSI C COOTBETCTBYIOIIMMHU MPUPAILIEHUSMU C YYETOM 3HAKOB NpHUpaleHUuil
KOOpAMHAT U nonpasok. KoHTposieM pacdera sBISETCS PAaBEHCTBO CYMMBI HCIIPABJIEHHBIX IIPH-

paleHuii HyiIro 1o 06enM rpadam.

5) Beiuucienue KOOpOUHam mouex noiucoHa
KoopauHaTsl TOUEK MOJIUTOHA BBIYMCISAIOT MIOCIIE0BATEIBHO, CYMMUPYS ITPEIBIIYILHEKO-

OpAWHATHEI C COOTBECTCTBYIONIMMHU UCHPABJICHHBIMU MPHUPALICHUAMU KOOPAUHAT!

Xn: Xn-1+A Xn, n'l, Yn: Yn—1+A Yn, n-1, (38)

KoHTposiem BbIYMCIEHUI SBISIETCS PAaBEHCTBO BBIYMCIIEHHBIX M 3aJJaHHBIX MCXOJHBIX3Ha-
YeHUH nepBoi TOUKH rnosuroHa X1 u Yu .
6) Ilocmpoenue KOOpOUHAMHOU cemKU
Ecnu nanocutes mutan HeOOJIBIIOTO pa3Mepa, TO KOOPAMHATHYIO CETKY MOKHO ITOCTPOUTH

C TIOMOIIBIO IUPKYJIS - U3MEPUTENS U MAaCIITAOHON JTMHEHKH.
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BeoMOCTb BBIMHCICHHA MPAMOYTONbHbBIX KOOPAHHAT

Tabnuua 2

Tpupautesms Koopasmars
Ne v Yraw ne- | dnpexus- Topsson: Clphphmenns SoopaT, HCOPARACHHMIC, M TONEX, M
ki HOME~ TWibHMe
npasaeH- OHMBE Pymbu
TO4- peHHBIO TR yrt > nponoKe-
X Pream Brcrp . WA
dox G R T O b il T ay | x Y
] 2 3 R 5 6 7 8 9 10 11 12 13 14
0.2 200,0
I 84°52.%' 100,
se's2.7 nroe | S8 | maz | w26 | 00 | si0se | 008 | a2 | 1054 | O .
0,3
i | s9°083 §9°08' 1574 | 205,44
s 103 3
27 202°52 22°52' 1205 -111,0 +0,09 ~46,8 +0,05 110,91 ~46,75
m | 1s6°22,6' 156°22,4' 46,58 | 158,68
g 103
22 226°29.6 46°29.6' 71,5 -49.1 +0,05 -51.8 +0,03 49,05 51,77
IV | 712°09.6' 72°09 4' 247 | 10692
A C3
02 334°20,2 25°39.8' 96,7 +87,1 +0,07 419 +0,04 +87,17 ~41.86
A" 137°27.9' 1377277 84,7 65,06
16°525' | 16°525' 1204 +115,2 0,1 +34,9 +0,04 +115,3 +34.94 00,0
: 0 100,00
112°00 P= 242023 | I= £+140,3 I= E+20247 | I+1403
+04 +0.2 x
R b su8 | 2027 £1405 £-20247 ; ™
H0°LL 340°
fAx=-0,4 fAy=-0,2 fAx=0 fAy=0

EP vy = 180" (n-2) = 1807 - (5-2) = 540° , mie  n— wmc0 yrnos
SPoe= 1545 =2223 ¢ fp= 5B Z =1V

fmffo + 6y =0,1414

fome = AP f) = 1/(522.8: 0,1414) =1 / 3697

Jome = 1/1000
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Ha nucre yeprexHoM OymMaru ¢ moMoIIbio METAITMYECKON JINHEHKHU U OCTPO 3aTOYEHHOTO
KapaHJama IMpoBOMAT AMaroHanud. OT TOYKHM NEPECEYCHMs] IUAroHaJed II0 BCEM YETBIPEM
HaIIPaBJICHUSIM OTKJIAJIbIBAIOT paBHbIE OTpe3KH. KOHIIbI OTPE3KOB COEIUHSAIOT MPSIMBbIMU JIUHUS-
MU, Ha CTOPOHAX MOJIYYEHHOIO MPSAMOYTOJIbHUKA OTKJIAJbIBAIOT OTPE3KU JUIMHOHN 5 cM ninmn 10 cm
LUpPKyJeM - uzMepureneM. COeqUuHSII0T COOTBETCTBYIOLIUE OTPE3KU MPOTUBOIIOJIOKHBIX CTOPOH
IIPSIMOYTOJIBHMKA U ITOJIY4alOT CETKY KBaJpaToB.

KoHTposb npaBMIIBHOCTH IOCTPOEHUSI KOOPAUHATHOM CETKH - PAaBEHCTBO JJIMH CTOPOH U
JuaroHajiel KBaJaparoB. PacxoxieHus He TOJDKHBI IpeBbiarh 0,2 MM.

ITpu 3HaUMTENBHBIX pa3Mepax INIAHOB KOOPAMHATHYIO CETKY CTPOAT IIPH IIOMOILHU
CreNUaNbHOM TUHENKH - JTunetku Jpooviuesa (JIJ1-1).

[TocTpoenHyto ceTKy NOANMUCHIBAIOT IO OCsM X U ¥ B COOTBETCTBUU C MacIITadOM ILJIaHa
TaK, 9TOOBI YUACTOK Pa3MECTHIICS MPUMEPHO T10 IEHTPY JucTa. i1 3T0oro HeoOX0MMO BHIOPATH

COOTBCTCTBYHOLIICC HAYATIO KOOPAUHAT C YUCTOM JHAIIa30HA BBIYUCIICHHBIX 3HaYCHH I KOOpJAuHaAT.

0 100 b | YOO
X . - —
1

| N ‘
v M 1:1000
Puc. 6. CheMmouHOE 0O0CHOBAaHUE B CETKE MPSIMOYTOJIbHBIX KOOPAUHAT
B tabmuue 2 Touka 4 umeer camyro MalleHbKyI0 KoopauHaTy X = - 2,47M. [loatomy Ha

HIDKHEW JTMHUW KOOpAMHATHOW ceTku B MacimTade 1: 1000 momkHa OBITH TOCTaBJIeHa ITUdpa -
100, a Ha nepBoii BepTHKanbHON TMHUY HKppa 0, mOCKOIbKY camoe Maiioe 3HadeHue Y=65,06 m.
(Touka 5). OueBHIHO, YTO B JAaHHOM MIPUMEpE CIeyeT pa3OUTh KUIOMETPOBYIO KOOPAMHATHYIO
ceTKy JuHusIMH depe3 10 cM, To ecTh B cooTBeTCTBUU ¢ MacmTabom 1:1000 - wepesz 100 m (puc.
6).

[Ipu HaHEeCeHNHU TOYEK MO KOOpAMHATaM OepyT pasHOCTh MEXAY 3HaU€HHEM KOOPIAMHATHI U

Onmuxaifiield MEHbIEH KOOpAWHATHOW ITHMHHEH, ONMPENeNsIIOT PacCTOSHUE TOYKH OT JUHUHM B
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METpax, KOTOPOE MPH MOMOIIY LUPKYJIA-U3MEPUTEINS U JIMHEHKN JIMHEWHOTO WUJIM MONEPEYHOr0
MaciTaboB OTKJIAJBIBAIOT 10 NEPIEHIUKYIISAPY K JIMHUAM CETKH.

HaneceHnue Touek moJUroHa KOHTPOIMPYETCS IIyTEM CPABHEHMSI pPACCTOSIHUM MEXKIy HUMU,
B3STBIMM IO IJIaHY, C COOTBETCTBYIOIMMH I'OPU30HTAJIILHBIMU NPOJOKEHUsAMHU B Tabm.2. Pac-
XOXJIeHUs] He NOJDKHBI npeBbimath 0,5 MM. JIMHMM KOOpAMHATHON CETKH yOMPAIOT JIACTHKOM,
OCTaBJIsIsl IEPEKPECTHUS B y3JIaX KBAaJPaTOB pasMepoM 6X6 MM.

[TocTpoeHHBIH 10 KOOPAMHATAM MOJIUTOH SBISIETCS CheMOYHBIM 000CHOBAHUEM (ChEMOYHOMN
CeThI0, TE0JIE3NUECKOM OMOpoii) mIaHa TonorpaduuecKoil CbeMKU M HCIIONIb3YeTCs ISl HaHece-
HUS Ha Oymary CHATBIX OOBEKTOB MECTHOCTH.

ITosMroH B mMoJIIPHOI cUCTEMe KOOPAUHAT.

CpemMouHOE 000CHOBAHHE TEOI0JIMTHON M TAXEOMETPUIECKON ChEMKH MOKET OBITh CO3JJaHO
C INPUMEHEHUEM MOJIIPHOW CHUCTEMBbl KOOPJIMHAT, €CIU PE3yJbTaTbl ChEMKU OXBAaTbIBAIOT HE-
OoJblIIME TEPPUTOPUH U IIPUBS3KA K FOCYJapCTBEHHON CHCTEME KOOPAUHAT He IIIaHUPYeTCsl.

Kak npaBuiio, nojsipHasl oCb COBMEIIAETCS ¢ MArHUTHBIM MepuanaHoM. Ha ka0l craHiuu
U3MEpSETCS MarHUTHBIM a3UMYT HAIpaBJIEHUN HA CMEXHbIE CTaHIMM C 3alMChI0 B XKypHalle
OpPUEHTUP-0YCCONbHON cheMKH. PparMeHT TaKoro >KypHasa npuBezieH B Tabnuue 3. PaccrosiHus
MEXJy CTAaHLMSAMHU HU3MEPSIOTCS PYJIETKOW (MEpHOM JIEHTOH), HUTSHBIM AaJbHOMEPOM, JHOO
CBETOATbHOMEPOM. ['OpH30HTANIbHBIC MPOJIOKEHUSI BEIYUCIISIOT 10 (popMyJsie, IPUBEACHHON B
pazznesne 3.1.1. Yribl HakJIOHA ONPEAENSAIOT € IOMOIIBIO TEOJOJIUTA IPU JIBYX MOJOKEHUSIX BEp-
TUKAJIBHOTO Kpyra. M3MepeHue a3uMyTOB HAlpaBICHHUM BBIOIHIETCS MOCIEN0BATENBHO 10 XO-
Jly 4acOBOM CTpeNKH. B Kax10i BepIIMHE MOJIUTOHA ONPEEISIIOT NPSIMON a3UMYT IOCIENYIO-
el CTOpPOHBI U OOPATHBIN a3UMYT IPEABIIYILENH CTOPOHBI.

Pa3HocTh Mexay MmpsMbIMU M OOpaTHBIMU a3MMYyTaMH Ka)KIOT'O HANpaBiIeHMs HE JOJDKHA
npesbimath 180°+ 0,5°.

KamepanbHbie paboThl 10 pe3yabTaTaM OpUEHTHP-OyCcCONBHOW ChbeMKHM HauMHAIOTCS C Ma-
TEMaTU4YeCKOH 00pabOTKU IMOJEBBIX JaHHBIX U BBIMOJIHIIOTCS B CIENYIOLIEH MOCIea0BaTeIbHO-
CTH:

* BBIUUCIISIOT CPEAHUE 3HAUCHUS U3 IPSAMBIX U OOpPaTHBIX a3UMYTOB;

* TEPEeBOJAT a3UMYTHI B pyMOBI, TaK KaK HaKJIaKy TAXEOMETPUUECKOTO X0/a JIy4Ille 1eIaTh
o pymobawm;

* BBIYMCIAIOT CPEIHUE 3HAUECHUS U3 JBOMHBIX U3MEPEHUN CTOPOH;

* ONPEIENSIIOT TOPU30HTAIBHBIE TPOJIOKEHNUS JTMHUN.

Haxnaoka nonuzona no pymoam

I'padnueckue pa®OTHl BHINOJMHAIOTCA C MNPUMEHEHHEM TPaHCIOPTHpA, H3MEpUTEIs,
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MaciTaOHOM JTMHEHKHU, TPEYTOJIbHUKA, IEPEBIHHON JTMHEHKHU, KapaH alleH.

Yepes cepenuHy nucra Oymaru, IMpeJHa3HAUYE€HHOIO AJIS COCTAaBJICHUS IUIaHA, IIPOBOASAT
TOHKO OYMHEHHBIM TBEPJbIM KapaHIAIOM BEPTUKAIbHYIO JIMHUIO, KOTOPYIO IPUHUMAIOT 34
HanpaBieHue Mepuauana. [locie 3TOro JerkuM YKOJIOM HUIOJIKM H3MEpuTels 0003HaqaroT
IIEPBYIO TOUKY [TOJIMTOHA, [10JIO’KEHHE KOTOPOI BEIOMpPAETCs HPOU3BOJIBHO, HO C TAKMM PAacyeTOM,
YTOOBI MMOJIUTOH PA3MECTHIICS CHMMETPUYHO OTHOCUTENHLHO KpaeB JUCTa. MecTo yKojia 0OBOIAT
KapaHJaIllloM U PSJIOM CTaBsAT HOMEP TOYKH. 3aTeM CTPOAT JuHuIo | - 2 o ee pymOy. s aToro
TPAHCHOPTHUP YKJIAABIBAIOT TaK, YTOOBI €0 LIEHTP U IPadyCHbIN 0TCYET pyMOa Ha Jyre COBIAIU
¢ MepuananoM. OCHOBaHHE TPaHCIOPTHPA MOMAET NPU ITOM IO JaHHOMY HampasieHur. K oc-
HOBAHUIO TPAHCIIOPTHPA MPUKJIIAIBIBAIOT TPEYTOJIbHUK, @ K HEMY JHHEHKY. Y OpaB TpaHCIOPTHP
B CTOPOHY, IIEPEABUTAIOT TPEYTOJBHUK BJOJIb HEIOABUKHOM JIMHEHUKH 10 T€X IIOp, IOKA KaTeT,
KOTOpPBIN ObUT NPUJIOKEH K TPAHCIIOPTUPY, HE COBMECTHTCA € NEepBOM ToukoM nmonuroxHa. Ilpo-
YyepueHHasi 110 3TOMY KaTeTy JIMHUS UOYyJeT HCKOMBIM HaIlPaBJICHUEM, Ha KOTOPOM OTKJIabIBAIOT
JUIMHY NIEPBOW CTOPOHBI U OTMEYAIOT TOUYKY 2. AHAJIOIMYHO CTPOSIT OCTaJIbHbIE CTOPOHBI MOJIH-

rona. Ha pucynke 7 rnoka3anbl Bce BO3MOXHBIC HaNpaBiieHUs (4 BapuaHTa).

Tabnuna 3
Kypnan opueHTup-0ycconbHoOl CbEMKH ((pparmMenT)
Ne N3mepennbie [psimoii | Pym6 | lnuna | VYron | ['opusonrta [Tpumevanus
CT a3UMYTBI CpellHU T JIMHUHY | HaKJIOHA JIbHOE
npsMbl | OOpaTHBI | M a3u- S, M vV IIPOJIOKEH
e e MYT, ne, d, M
Am
I Paccrosnus
73%0! | 253°30' | 73%15! | CB: | 120,41 10 120,41 U3MEPEHBI
73°15 MEPHOM JIEHTOM.
! OpuenTup-
] Oyccoib
098°40% | 278%0% | 98%5! | 1OB: | 110,68 | 5°30! 110,17 teogosurta 2T30
81°15
1
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Puc. 7. CriocoOBI TOCTPOSHHA HANIPABIeHHH 1O pyMOaM

VBs3Ka X0/a 3aKIII04aeTCs B PaCIpENCICHUH JTMHEHHON HEBA3KU IIYyTEM CMEIICHUS BEp-
IIMH [OJIUTOHA [0 JIMHUSIM, ITapaljie/IbHbIM HeBsi3ke. JInHeiiHas HeBs3Kka 0OHapy)KUBAeTCsl HEeMo-
CPEACTBEHHO Ha IJIaHE MOCJe HAKJIaJKU X0/a, IIOCKOJIbKY KOHEI IOCAeHEH JTUHUM OObIYHO He
COBMEIAETCS] C HA4aJIbHOM TOYKOW IOJIUIOHA, a pacrosiaraercs psaoM ¢ Hel. Ha pucynke 8
MIYHKTUPHBIMH JIMHUSAMU TIOKa3aH HAJIOXKEHHBIN 110 pyMOaM MOJUT0H, KOTOPbIN HE 3aMKHYJICS Ha
BeIMUYMHY oTpe3ka 1 - I'. JInuHy 3Toro oTpeska, KOTOpYIO Ha3bIBalOT aOCOJIIOTHON JTMHEHHON He-
BS3KOM, ONPEEIAIOT B METPAaX B COOTBETCTBUU C MAcIITabOM IJIaHA.

JluneliHast HeBsI3Ka JONYCTUMa, €CIIM ee OoTHoleHue K nepumerpy (P) momnurona, sBis-
IOIIIeeCs] OTHOCUTENBbHOM HEeBs3KOi, OyneT menbiie 1/200.

B sTOM ciiyuae nonydeHHas HEBSA3Ka HEJOMYCTUMA. JTO 3HAYUT, YTO B U3MEPEHUSAX JIMHUI
Y a3UMYTOB HAa MECTHOCTH WJIM B IIOCTPOCHUH MX HA Oymare JomyIeHa rpyoas onmmoka.

Ecnu nuHeliHas HeBsA3Ka 10IyCTUMA, TO IOCTPOEHHBIN MOJIMTOH YBSI3bIBAIOT, TO €CTh BEChH
MIOJIUTOH NEPEMENIAIOT TaK, YTOObI KOHELl MOCIIeIHEr0 HalpaBieHHs Monajl B Ha4aJIbHYIO TOUKY,
a JIOMYIEHHbIE TTPH 3TOM MCKa)K€HUS JUIMH JIMHUHN U pyMOOB OBIIIM MUHUMAJIBHBI.

B kaxnoi BepiinHE HE3aMKHYBIIETOCS TOJMTOHA (Ha pUCYHKE 8 OH M300pakeH ITyHK-
TUPHBIMU JIMHHSMH) TIPOBOAST MHUH, TapajiebHble THHeiHoH Heaske I-I' | HO maymme B
HanpapJIeHUH, 0OPAaTHOM HEBsI3Ke, TO €CTh B HampabieHuu oT Touku I' k Touke |. DTu Hanpas-
JIEHUS MIOKa3aHbl CTPEIKAMHU.

Bennuunbl cmenieHns B KaXKJI0H TOUKE SIBISIOTCA YaCTAMU JIMHEMHOW HEBSI3KU U UX BbI-

YUCIISIIOT TI0 popMyIie:
6=(fasc/P)*1p (3.9)
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rae 0 — BEIMYMHA CMEIICHUS TaHHOM TOYKHM B MeTpax;P — mepumerp mosurona;lp —
paccTosiHuE OT HaYaJIbHOM TOYKHU JI0 ONPEAEIISIEMON TOUKH MOJIUTOHA.

[TocnenoBarenbHO COeAMHSS MPSMBIMU JMHUSMUA BHOBBH TMOJIYYEHHBIE TOYKH, BKIIIOYAs
TOuKy |, mody4aroT 3aMKHYTBINA YBS3aHHBIA MOJUIOH, KOTOPBIA Ha pUCYHKE 9 MoKas3aH CILIONI-
HBIMU JIMHUSIMU.

Psimom ¢ xax1o#l U3 TUHUI MOJIUTOHA B BUAC IPOOU MOMUCHIBAIOTCS pyMO HAMPaBICHHUS
B YHCJIUTENIE U BEJIUYMHA TOPU3OHTAIIBHOIO ITPOJIOKEHHS B 3HAMEHATENE TaK, KaK MOKa3aHO Ha

pucynke 8 nis HanpasiaeHus [ — 11,

s
cB: 13715 | 4
120 .41

Sy

\ %A O
Puc. 8. Cxema cMemIeHHH TOYEK IMOJIHTOHA

3.2 CbeMKa 00bEKTOB MECTHOCTH

CbeMKy CUTYalllH, TO €CTh CheMKY O0OBEKTOB, ONMUPAIOIIYIOCS Ha TEOJOJUTHBIN MTOJUTOH
CHEMOYHOTO OOOCHOBaHMUSI, MPOU3BOIAT PA3TUYHBIMU CIIOCOOAMH B 3aBHCHUMOCTH OT YCIIOBUH
MECTHOCTHU ¥ yJ00CTBa MPOU3BOJICTBA U3MEPEHUH.

CrocoObl CheMKHU CUTYaIUU

1) . Cnoco6 nepneHOUKynapoe (NpamoyzoibHbIX KOOpOunam) 1e1ecoo0pasHo
MPUMEHATH JUIsl ChEMKH BBITSIHYTHIX KOHTYPOB MIPH HEOOIBIIIOM y/IaJ€HUU OT JIMHUHU TE€OOJINT-
HOTO Xx04a. [Ipu 3TOM U3MEPSIOTCS OTPE3KH IO JIMHUU ChbEeMOYHOTO 0OOCHOBAaHUS W NEPIEH/IHU-

KyJIspbl K HUM (Ha pucyHke 9 - oTpe3kd Xi, YI, X2, y2). [Ipsmoii yron crpoutcs ¢
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MOMOIIBIO TE€O0JUTA, HO MIPU JUIMHE TIEPICHIUKYISIpa 10 8 M pa3perraeTcsi BBIHOCUTh YToJl «Ha

rjas».

X2
Puc. 0. Croco0d nmepneHIHKVIIDOB

2). Ilonsapustit cnocod 1O3BOIISET ONPEICIATh MOJOKEHUE TOYKH HOJISIPHBIM FOPU30HTAIb-
HBIM YTJIOM U FT'OPU30HTAIBHBIM PACCTOSTHUEM. YTOJI U3MEPSAETCS TEONOJIUTOM, PACCTOSIHUE - HU-
TSHBIM JTAJIBHOMEPOM, PYJIETKOH, MEpHOU JIeHTOH, cBeToganbHOMepoM. Ha pucynke 10 u3me-
PEHHBIE BEJIMYMHBI - YIIIbI Pb P2 U TOPU30HTAJIbHBIE PACCTOSHUSA I'b 2 ONPEACIAIOT MOJI0KEHUE
JIBYX TOYEK Ha ype3e BOJbl OTHOCUTEIbHO HanpasieHus Il - 111, mpunsaroro 3a HanpasieHue mno-

JIAPHOU OCH:

Puc. 10. ITonspHslit c1ocod ChbEMKH CUTYaIH
3) Cnocob y2noevix 3aceuex IPAMEHSIOT B OTKPBITOI MECTHOCTH IPU CheMKE yJaJeHHBIX 00b-
€KTOB MJIM TaM, IJlé HEBO3MOXHO H3MEPUTh PACCTOSHUA. B 3TOM cilydae MoJjioKeHHE TOUYKU
OIpeJIeNIAEeTCSl U3MEPEHNUEM JIBYX FOPU30HTAIBHBIX YIITIOB, MPUMBIKAIOIMX K 0a3UCHON (M3BeCT-
HOI) CTOPOHE TPEYTOJIbHUKA, KOTOPOH SIBJISIETCA OJIHA U3 JIMHUNA ChbEeMOYHOro 00OCHOBaHUS (Ha

pucyske 11 - munwus I11- 1V).

I Bl
B2

Pucynok 11. Yriosas 3aceuka

4) Cnoco6 nuneiinvix 3aceuex IMPUMCEHACTCA TOI'Ja, Koraa YCJIOBUA MCCTHOCTU ITO3BOJIAIOT
6BICTpO BBIIIOJIHUTH JIMHEHHEIE HU3MCPCHUA pYHeTKOﬁ HJIM HUTAHBIM OJaJIbHOMCEPOM OT 0a3ucoB Ha
JIMHUHU CheMOYHOr0 00ocHOBaHMs. Ha PUCYHKC ITOKa3aHa BCIIOMOTI'aTCJIbHAA TOYKA HA PACCTOSIHUN

X oT onopHO#i ToYkH Y , C KOTOpPOUW BBINOJHEHBI 3aMepbl JTUHHK Ha MecTtHOCTH (dpdz) 1o
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CHMMaeMOro 00bEKTacToI0a JIMHUY dJIeKTponepenay (puc. 12).

“_’__,J- : <% L
d, d,

IV \'

| S

Pucynok 12. Crioco0 IMHEHHBIX 3aceuek

5) Cnocoé cmeopos nipeanonaracT U3MepeHus Ha JIMHUM ChbEMOYHOTO0 OOOCHOBAHHMS HIIH Ha ee
MPOJOJKEHUH PACCTOSIHUM /10 XapaKTepHBIX CUTYallMOHHBIX Touek. Ha pucynke 13 mokaszaHbl
JUTHHBI OTPE3KOB a,b,c 1 0, i3MepeHHbIE OT TOYKH CheMOYHOTro 000ocHOBaHus |V 10 iepecekaeMbIx

KOHTYPOB.

Puc.13. INpumenenne cnocoba cTBOpPOB

Abpuc - cxemamuuecKkuii uepmenic yuacmKa MecmHocmuy ¢ pe3yJlbTaTaMu U3MEPEHU U
MOSICHUTENIbHBIMU HAJIMCAMU, BBIIOJIHIEMBIH B [0JI€, OT PYKU M KapaHIaIlIoM.

B nepuoj ceeMku abpHChl BBIYEPUMBAIOT Ha KAXKA0M CTAHIMM, C KOTOPOH Bellach CheMKa,
100 cocTaBisieTcst 00uHiA adpuc, €CIIi CHUMAEMBbI y4acTOK HEOOIBIIOr0 pa3Mepa U KOJTHYECTBO
00BEKTOB ChEMKHU HEBEITUKO.

Ha pucynke 14 nan abpuc TEOJOJUTHOM ChEMKH, KOTOPBI HCIOJB30BAJICS B HaIleM

IIpUMeEpE MPHU MOCTPOCHUH IJIAHOB TEOIOJIMTHON U TAXEOMETPUUYECKON CHEMOK.

3.3. OdopmieHue pe3yIbTATOB CbeMKH

XapakTepHble TOUKH MECTHOCTH HAHOCSATCS Ha YEPTEK C MMOJIMTOHOM Pa3HbIMU IpUeMaMu
B 3aBHCHMOCTH OT CII0C00a ChEMKHU.

[Ipu cnocobe nepreHauKyaspoB OT Hayala OMOPHOM JMHMM Ha IUIaHE OTKJIAAbIBAalOT B
MaciTade pacCTOSHUS 10 OCHOBAaHHUM MepreHAUKYISIpoB. B MOIy4eHHBIX TOYKaX MpU MOMOIIH
TPEYroJibHUKa BOCCTAHABIMBAIOT MEPIEHIUKYISAPbI U OTKJIAAbIBAIOT Ha HUX OTPE3KU, HAHECEH-
Hble Ha abpuce (puc. 14). Cepsisich ¢ aOPHCOM, COSTUHSIOT JINHUSIMHU COOTBETCTBYIOIIUETOUKH U
MOJYy4YarOT KOHTYPHI 3IaHUH, YyrOAUN, TOPOT U T.1.

Touku, CHATBIE MOJIIPHBIM CIIOCOOOM, HAHOCAT IPH MOMOIIH TPAHCIIOPTHPA U U3MEPUTE-
ns1. TpaHcropTup NMPHUKIAIABIBAIOT HEHTPOM K BEPIIMHE YIla U pa3MellaloT OCHOBaHHE TpaHC-
MopTUpa BAOJbL JUHUM TOJUTOHA, OT KOTOpoi m3mMepsuics yroi. IIpoyepumBaior 0e3 CHIBHOTO

HaXXMa CTOPOHY OTKJIAABIBAEMOT'O yTJIa. I/IBMepI/ITeJ'II) MPUMCEHACTCA OJId ONIPEACTICHUA
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JUTMHBI OTpe3Ka (TIOJIIPHOTO PACCTOSHUS) MO MacIITaOHOW JIMHEKe M HAaHECEHHs ero BJOJb CO-
OTBETCTBYIOLIEH CTOPOHBI MOJIAPHOTO YIJIa.

[Ipu crioco6e yriaoBbIX 3ace4eK HaHECEHHE TOYEK Ha IJIaH BBIOJIHSIIOT IIOCTPOCHUEM YT-
JIOB TPAHCIIOPTUPOM Ha KOHLIaX Oa3ucHOU JnHuM. [lepecedeHne cTOPOH YIJIOB J1aeT MOJI0KEHHE
HUCKOMOW TOYKH.

Hanecenue To4ek, ONpeNeaeHHbIX TUHENHON 3aC€YKON IPOU3BOAAT IIPU IIOMOIIHU U3Me-
putens u MacmtabHol nuHeku. [Ipu 3ToM pemaercs 3aa4a MOCTPOSHHS TPEYTrOIbHUKA, JTH-
Hbl KOTOPbIX U3BeCTHBI. [Ipy HaHeceHMM Ha Oymary cHMUMaeMmasl TOYKa OIpEeNeIUTCsl Halepece-
YEHUU JIBYX AYT OKPYKHOCTEH, MPOUYEPUYEHHBIX U3 TOYEK 0OOCHOBAHMS C IOMOILBIO IUPKYJIS.

BuumarenbHO u3yyaercs abpuc, 4ToObI HE POITYCTUTH TOUKY.

3HaueHus yIJIOB U pacCTOSIHUM Ha IUIaH HE BIMCHIBAIOTCS.

Ha pucynke 15 npuBenén npumep ohopmIiIeHHs IJIaHA TEOA0TUTHON ChbEMKH.

g5
2pyHmosan 0opoa_ [ 1130
T %

S
~~

mponuika

Pucynok 14 AGpuc T€OJOMUTHON CHEMKHU
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CrutonrHeie TOpU30HTANN TIpoBeIeHbI Yepes 0,5 m Pucy-

HOK 15. [Ipumep oopmieHus miaHa T€OJ0IUTHON ChEMKA
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4. HUBEJIMPOBAHUME TPACCBI

4.1 IosieBble padOTHI IPH HUBEJIUPOBAHUHN TPACCHI

[IpononapHOE HUBEIMPOBAHHUE BBIMOJIHSAIOT JUIS ONPEACIICHNUS OTMETOK TOYEK OCH JIMHEH-
HBIX COOPYXEHHI (IOpOr, KaHAIOB, TPyOOIPOBOAOB U T.I.), HAa3bIBAEMBIX mpaccoil. Pe3ynbra-
TOM HHUBEIUPOBAHMS SIBISICTCS TMOCTPOCHHBIM MPOJOJIBHBIA HPOQHIL TPacChl W TONEPEUHbIC
npoduIH, KOTOPBIE HEOOXOIUMBI ITPU IMPUHATHH HPOEKTHBIX PELICHUH.

PaboThl IO HMBETMPOBAHUIO TPACCHl HAYMHAIOT C PEKOTHOCHUPOBKH MECTHOCTH.
[ToaroroBka Tpaccel U HUBEJIMPOBAHUE COCTOUT U3 CIECTYIOMIHUX paloT:

1) pa3OuBKH IHKETaXa,

2) W3MEpeHHUs MArHUTHBIX a3MMYTOB MPSMBIX OTPE3KOB TPACCHI;

3) u3MepeHHs YrioB MOBOPOTA;

4) ChEeMKHU CUTYallUH BIOJb TPACCHI;

5) pa3OuBKHU KPHUBBIX, ONPEICICHUH THKETAXKHBIX HAUMCHOBAaHUH TOYECK KPUBOU;

6) BBIHOCA MMKETOB C TAHICHCOB Ha KPHBEHIC;

7) HHUBEIMPOBAHHS TPACCHI.

Jlnst Mpou3BOJCTBA HUBEJIMPOBAHUS, TPACCY Pa30MBAIOT HA CTOMETPOBBIC OTPE3KU TOPH-
30HTAJILHOTO MPOJIOKECHHUSI, HA3BIBAEMBIE NUKETNAMU.

Hauanpuyro Touky Tpaccel o6o3HavaroT Hysnesvim nukemom (I1K0). Bnons tpaccer nzme-
PSIFOT MEPHOM JICHTOH OTPE3KH JHMHHI TaK, 4TOOBI Mpoekiuuu ux Obutn paBHbl 100 M (puc. 16).

V1Bl HaKJIOHA HU3MCPAIOT SKIIMMETPOM.

ko } N
1K1
Pucynok 16. [Tukernoe paccrosiaue d = d; + dz2 = 100 m
XapakTepHble TOUKH neperuda peabeda mo 0CH Tpacchl (ITF0COBBIE WIIA POMEKYTOUYHBIE)
TaK)K€ 3aKPEIUIAIOT KOJBIIIKAMU ¢ HaANUCBIO. JUIg yIpoIIeHHs MOCIENYIOUINX pacyeToB ILIIO-
COBBIE€ TOYKH BBHIOMPAIOT C IEJIBIM YHCIIOM MeTpoB, Hanpumep [TK0+32).
[TukeTHbIE TOYKH, MPUHAJIEKAIINE OJHOBPEMEHHO JIBYM CMEKHBIM IHKETaM, Ha3bIBatOT
CBAZYVIOUWUMU.

[Tpu GonpImIMX YKJIOHAX C OJHOW CTaHIIMU HE YAAETCS ONpEeAeNUTh MPEBBIIIEHUE MEXITY

nukeraMu. Torja HUBENUpP yCTaHABIMBAIOT OJIMKe K 3aJHEN peike, a MePEeaHIO perKy
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MePEIBUTAIOT K HUBEIUPY TaK, YTOOBI MOKHO OBLIO CAeNaTh OTCUET MO Hel. MecTo CTOSIHHS Tie-
peaHel pelKu B 3TOM Cllydae Ha3bIBAETCs UKCo8oU moukou. PaccTosiHue 10 HE€ OT MUKETOB HE
u3MepsroT. Ha mpo¢uiib MKCOBYIO TOUKY HE HAHOCSIT, OHA SIBJISIETCS CBSA3YIOIIEH TOUKOM.
Hanpumep, u3-3a 60/1b1110i1 KPYTHU3HBI MPEBBIIICHUE MEXKAY MATHIM U IIECTHIM MUKETAMH
onpeeanTh He yaaeTcs (puc. 2.2).
Torpa npesbimenre mexay ITIKS u ITIK6 onpenensiercs kak cymmahi+hy: npeBbimicHust

Mmexay [IKS u nkcoBoii Toukoil 1 npeBblIeHNs Mexay ukcoBoi u I1K6.

h=h,—hz

Pucynok 17. Cxema pacnoyioeHusi HUBEJIMPA U PEEK IIPU HUBEIMPOBAHUU C UCIIOIb30BAHUEM
UKCOBOU TOYKU
VYTI16l MOBOPOTA TPACCHI UBMEPSIOT TEOI0IUTOM MTOJTHBIM TPUEMOM.

Yroi1 TOBOPOTa (p — 3TO YroJ, COCTABICHHBIN IIPEKHUM M HOBBIM HAaIlPaBJICHUSAMHU TPACCHI
(puc. 2.3). 715t KOHTPOJISE K3MEPEHHSI YTIIOB IIOBOPOTA MCIOb3YIOT MArHUTHBIE a3UMYTHI ITPSIMBIX
BCTaBOK.

Onpeoenenue NUKEMANCHbIX HAUMEHOBAHUL 21A6HbIX moueK Kpusvix.lIpsMble ydacTKu
Tpacchl CONMpSIraloT KPUBBIMU. Pasinychl BOUCHIBa@MBIX KPUBBIX R BBHIOMPAIOT B 3aBUCHMOCTH OT
TEXHUYECKUX YCIIOBUM.

Onementsl kpuBoi (K - kpusas, T - ranrenc, b — 6uccexrop, [| — nomep) MoxHOOMIpEIE-

JUTH 110 popMyJIam:

Pucynok 18. Yriasl moBopoTa Tpaccel

anR a
T=Rig?%; K= ; BF=R(seC™ -1): J=2T—K:

2 1800 2 (6.1)
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OnemeHTsl KpuBoil mo aprymentam R=1000 m u yriy moBopoTa Tpacchl (X MOXHO

BLIOpaTh M3 TaOMuI pa3OMBKU KPYroBbIX KpuBbiX. Hampumep, mpu o =10°34' u R=250 M,
T=23,08, K=46,03, 1=0,13 u b=1,08 m. Tabnuunsie mannpie ymHoxxensl Ha 0,25 (250:1000
M=0,25). ITukeraxknoe nHaumenoBanre CK momydaror nprbaBieHneM K MUKETaXHOMY HaUMEHO-

BaHuio Touku HK BennuuHbI, paBHOM IIOJIOBUHE KPUBOM:

IK CK =TTK3 + 6,92 + %3 _ s 4 29,94, (6.2)
2

[anee onpenensroT NUKETaKHOE HAMMEHOBAHUE C KOHTPOJIEM BBIYHMCIICHUH I TOYEK:
Hayana kpuBor HK, cepenunbl CK u konma kpuboid KK. Pacxoxknenne B HaMMEHOBAaHUU ISt
KOHIIa KPUBOU JIOJHKHO OBITH HE OoJibiie 1 cMm.

Tabnuna 2.1

OnpeﬂeneHI/Ie MUKETaXXHBIX HAUMEHOBAHUM T'JIABHBIX TOUEK KpHBOﬁ

Kontpois
VII IIK 3 + 30,00 | VII I1K 3 + 30,00
-T +T 23,08
23,08
HK I[IK3+ 6,92 | VII+T IIK 3 + 53,08
+K 46,03 | - 0,13
KK I[NK 3 +52,95 | KK IIK 3 + 52,95

Ot BepiIMHBI yIila IOBOPOTA (Ha3aj U BIEpe]l) OTKIIAAbIBAIOT BEIMYUHY TaHI'€HCa, MOJIY-
yast Ha MecTHocTH Toukr HK u KK (pucynok 19). Tlo Ouccektprce yria moBopoTa OTKJIaIbIBa-

0T MEpHOU JIeHTo! Bennuuny b, nmonyuas mecrononoxenue Touku CK.

a =10°34'

A

=

2
%

K

[TK3+29 94 lIK3+52 95

f1K3+6,92

&
)
y
Q&

Pucynok 19. Pa3z6uBka kpyroBoii KpuBoii
Buwinoc nukemog c maneenca Ha kpugyro.Ilpu pa3douBke NUKeTaXa MO TPACCE MUKETHI MOT'YT
OKa3aThCs Ha TAaHTEHCE, HO HHUBEIUPOBAHHE BBHIMOIHSSIOT IO OCH TPACCHI, T. €. 1O MPSIMBIM

BCTaBKaM M KpUBBIM. [IMKETBI ¢ TAHI€HCOB Ha KPUBYIO MEPEHOCAT CIIOCOOOM MPSIMOYTOJbHBIX
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koopauHat. Onpenenstor paccrosiHue ot BeiHOocuMoro nukera 10 HK (wmu KK) lkak pasHocTs
MUKETaXHBIX 0003HaueHuil. [Ipu 3amaHHOM paguyce KpUBOM BBIYHMCISAIOT IIEHTPAIbHBIN yrou f3,
COOTBETCTBYIOLIMI BBIYMCICHHON JunHE ayTH .

Hanpumep, eciin nuketaxxHoe HauMeHoBaHue Havana kpuBoi [1K3+48,12, To paccrosiHue
10 ITK4 pasuo |= TTK4 — (TTK3+48,12) = 51,88 m.

PaccunThIBalOT LIEHTpaNBHBIH yroi B, COOTBETCTBYOMIMIA ayre |:

B namem pumepe (puc. 2.5) yron B mpu R = 100 m paBeH:

ol g “
OnpeensiroT BETNYHHBI X U ).

X =R sin =100 - sin 29°45" = 49.91 w; (4.4)

y=R-Rcosp=2R sinzfizé =13,42 m. (4.5)

Jlunuio TaHreHca MPUHUMAIOT 32 OCh A0CITUCC, a MEPIEHIUKYISPBl K TAHTEHCY — 3a OCh
opauHar. 3areM 1o JuHuK TaHreHca ot HK orkmanpeBator x = 49,91 M u B 3TOi TOYKe BOCCTa-
HABJIMBAIOT K TAHT€HCY MEPIEHAUKYIISIP, HA KOTOPOM OTKIIAJbIBAIOT y = 13,42 M.

Hﬂ/

K4 y

HK R 0

Pucynoxk 20. BeiHOC nMKeTa ¢ TaHreHca Ha KpUBYIO
OTtnoxxeHHas BenuunHa Y - nosiokeHue [11K4 na xpuoit.

[Ipu HEBETMPOBAHUH HEOOXOIUMO COOJIIOIATh HA CTAHITUU CJICYIOIIHI MOPSIOK pabOTHI:
OepyT OTCYETHI 110 YEPHON CTOPOHE 3aJlHEH peiiku, 3aTeM IO YepHOU CTOPOHE MepeaHel peukH,
Jlajee — Mo KpacHOM CTOPOHE MEpEeAHEN PEUKHU U TT0 KPACHOW CTOPOHE 3aHEN PENKH.

[Ipy HanUYMKU MPOMEKYTOUHBIX TOUYEK HA CTAHIIMM CHAYalla BBIMOJHSAIOT HUBEJINPOBAHUE
CBSI3YIOIIMX TOYEK C KOHTPOJIEM, 3aTEM 3aTHHI PECUHHUK MTOCIEA0BATEIBbHO YCTAHABIUBAET PEUKY
Ha IUTIOCOBBIX TOUYKAaX M MOMEPEYHUKAX, MPU ITOM OTCUYETHI OEPYT TOJIBKO MO YEPHOU CTOPOHE
pEeiKY U 3aITUCHIBAIOT B rpady «IIPpOMEKYTOUHBIE) KypHaJla HUBEITHPOBAHUS

[Ipu pa3duBKe MUKeTa)ka BIOJb TPACcChl B XapaKTEPHBIX MeCTaX penbeda pa3OouBarOT
nonepeyHuKY 1o JIMHUSAM, IEPIECHANKYIISIPHBIM K OCH TPAacChl. TOUKHM MOMEPEYHUKOB 3aAKPEIISIOT
KOJIbSIMH, Ha KOTOPBIX HAANKCBIBAIOT PACCTOSHUE OT OCH TPACCHI C METKOM «IIPaBOY» WJIU <JIEBO».

[Ipu pa3duBke MUKeTax)a BEAYT NUKEMANCHYIO KHUMCK)Y, B KOTOPOM OTMEYAIOT MUKETHI,

TUTFOCOBBIC TOYKH, CUTYAIIHIO, YTJIbI TOBOPOTA | T.1. (pUCYHOK 21).
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2({ 7.6 38 ?,2 20

Pucynok 21. ITukeraxkHast KHWXKKa (IpUMep)

Jlis mocTpoeHust MpoJOABHOIr0 Ipoduiid u npoduiieil NonepeyHnKoB HE0OX0AUMO Ompe-
JEJIATh OTMETKU CBS3YIOLIMX M ITPOMEXYTOUHBIX TOYEK U TOUYEK IONEPEeYHUKOB.OCh TpacChIIo-
Ka3bIBAIOT MPSMOW JIMHHUEH, MPOYepUYCHHON mocepenuHe ucta. OO03HAYUB CTPEIIKOH y2os no-
gopoma énpago NI 671€60, TPAcCy MPOJOJKAIOT IT0KA3bIBATh NPsAMON JTUHUEH. OTHOBPEMEHHOC
pa30MBKOMN MUKETa)ka MPU IMOMOIIHM 3Kepa U PYJIETKH CHUMAIOT CUTYallMI0 MECTHOCTH HapaccTo-

sauu 20 M BIIPpaBO U BJICBO OT OCHU TPACCHI.

4.2. O0padoTKa KypHaJIa HUBEJIUPOBAHUS TPACHI U
MOCTPOeHUue MPOQUJIA TPACCHI

Jlis mocTpoeHust Mpo10JbHOTO MpoduiIst U npoduiel nepeyHuKoB HEOOXOAMMO OTpeie-
JIUTh OTMETKH CBA3YIOLIUX U IPOMEXYTOUHBIX TOUEK U TOUEK MTONEPEYHHUKOB.
Buiuucnenue npegviuienuti mexcoy ceazyioujumu mouxamu.CBS3ylOIue TOYKH HHUBEIH-
PYIOT IO cIOCO0Y «H3 CEPENUHBIY, I03TOMY MPEBBIIIEHUE MEKIYy HUMH BBIUUCISIIOT IO GopMy-
ne:
h=a-b, (4.6)

rae h — mpeBbileHne; a — OTCUET Ha 3aHIOK U b — Ha MEPEIHIOI PEHKYy.

44



[TpeBblIeHHs 3aMUCHIBAIOT B 3aBUCUMOCTH OT 3HaKa B Tpadsl 6 U 7 xKypHajia HUBETUPO-
BaHUA.

[Ipy TEeXHUYECKOM HMBEIMPOBAHWU KOHTPOJIb OMPEACTCHHS IPEBHIIICHUS HAa CTaHIIUU
COCTOHT B TOM, YTO PACXOXKJICHHUE MEXIY MPEBbIIICHUSIMHU, BHIYUCICHHBIMU 10 YEPHBIM U Kpac-
HBIM CTOPOHAM peeK, He TOJKHO MPEBBIIATh 5 MM.

B namem cinyuae Ha cranuuu [ mexnay penepom I u I[IKO nmo uépHbiM cTropoHam peek
npessiiieHue paBHo: h = 1250 - 1202 =+48 mwm; no kpacHeiM ctoporam: h=6050 — 6000 = + 50
MM.

PacxoxaeHne B MOJYyYEHHBIX MPEBBIMICHUSX MEXAY OJHUMH U TEMH € TOUYKaMH IOJIy-
yuiioch (50 — 48 = 2 mM) momyctuMbiM. B TakoM ciydae BBIYHMCIISIOT CpeaHee apu(pMeTuiecKoe
MIPEBBIIICHIE U 3aIIMCHIBAIOT €ro B rpady 8.

Ecnu 3aauuii 0TCYET MEHbIIIE IEPETHET0, TO MPEBBIIICHUE MOTYYaeTCsl OTPULIATENIbHBIM,
1 €ro 3anuChIBatOT B rpadul 7 u 9.

Tlocmpanuunvlii KOHMPONL 8LIYUCIEHUL NPEBbIUIEeHUUBBITIONHIETCA Ha KaX/10M CTpaHUIIE

OTJIETILHO W M0 BCeMy XypHany. [ns sToro HeoOxoaumo:HailTu cymmy Bcex 3aAHUX OTCUYETOB

Z a0 JHAUTU cCyMMy BCeX NEpPEeIHUX OTCYETOB E nep .BBIYHCIIMTL Pa3HOCTh Z a0 Z nep
)

" Haiiti anreOpanueckyto cymMmy npeBbiiieHui B rpadax 6 u 7; CloXUTh MPEBBIIICHUS B
= Nerp.

rpadax 8 m 9.

Kaxk npaBuito, pa3oMKHYTBIM X0 OMPAETC B HayaJle U KOHLE Tpacchl Ha penepsl Rpl n
Rp2, oTMETKN KOTOPBIX YK€ U3BECTHBI. B MHMKETa)kKHYI0 KHMJKKY BHOCST CXEMY X0J1a, CUTYalLHIO,
pacmooKeHue MUKETOB, IONEePeUYHUKOB U T.1. (puc. 10.10).

Ha xaxnoli crpanuie )xypHajia HUBEIUPOBAHUS PA3HOCTh MEXIY CYMMOM BCEX 3aJHUX U
CYMMOH BCeX MepelHuX OTCYETOB, JAEJCHHAas MOIojaM, JO0JKHA ObITh paBHa anredOpanyeckon
CyMMe MpeBbIlIeHUI B rpadax 6 u 7, Aen€HHOM momosam, WK anredpandyeckoil cymMMme Bcex
CpeIHHUX MpeBBIIeHNH B rpadax 8 u 9.

B HameMm ciaydae 1o BceMy KypHaiy:

> =) 68982-54732  +14250
3a0 nep — 2 -

_ (17534 -3284) _

= +7125mm;

> h +7125mm;
np
D.h,, = 8767 ~1642 = +7125muu;

rac Z hnp - IPAKTUYCCKOC MPEBBINICHUC HUBCIIUPHOTO X0A4a, MM.

Buviuucnenue nessaszku 6 npeevluieHuUu u ee pacnpedejzeHue. Brruucasior HEBA3KY B XO/I€:
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fhnp = Zh”p - (Hsz - HRpl) (47)

rne H Rp2 1 HRpl - OTMETKH KOHEYHOT'O U Ha4aJIbHOTO PETEPOB.
B namem ciyyae HeBsi3Ka MOJIy4nJIach paBHO:
fh,, =+7125-(60121-53008) = +12mm
JlonmycTUMYIO HEBSI3KY ITpH HUBENUpOBaHUM [V Kitacca onpenensior mo popmyie:
fh,, =+20~/L, (4.8)
rae L — nnuHa Xoja B KWIoMeTpax (C y4eToM pacCTOSIHUM MPU NPUBSI3KE K perepam); s
Haero ciyyas fh, =+20./0,7 = +17 mm.

[TomydyenHnas HeBsizka + 12 MM MeHbIIIe AOMYCTUMOM + 17 MM, 3HaYUT, €€ MOKHO pa3Bep-
cTath. HeBs3Ky pacmupeeNissfoT paBHBIMU JOJSMH, OKPYTJISSA 0 IENbIX MHJITUMETPOB, TIO BO3-
MOKHOCTH Ha Bce mpeBblieHus. CymMMa BCeX MOIMPABOK JODKHA OBITh paBHA BETUYHMHCHEBSI3KH.
[Tonmy4yeHHbIE TONPABKH TMOANKUCHIBAIOT HAJ CPEAHUM MPEBBIIICHUEM CO 3HAKOM, OOpaTHBIM 3Ha-
KY HEBSI3KH.YBS3aHHBIC TIPEBBIIICHHS TOIYYa0T AIreOpandecKuM CI0KEHUEM CPETHHUX TPEBbI-
meHnid 1 monpaBok. CymMMa HCIIPaBJICHHBIX MPEBBIIICHHUNA JODKHA OBITh paBHA Pa3HOCTH OTMe-
TOK pErepoB.

Buviuucnenue ommemox mouex mpaccol. OTMeTKH CBA3YIOIIUX TOYCK BBIYHUCIAKOT
II0CICa0BAaTCIBbHO OT W3BECTHOM OTMETKH Rpl 10 Q)OPMYJ'IGZ
Hn :H n—1+hucnp ) (49)

T.e. OTMETKa TMOCJIeIylolled TOYKM paBHA OTMETKE NPEIbIIylIed TOYKU IUIIOC

HCIIPABJICHHOC MIPEBBIIICHUEC MCKAY STUMU TOUYKAMH, HAIIPUMCECD,

H i, = 53,008 M + 47 MM =53,008 M + 0,047 m = 53,055 ;

H,=54310m +2,790m = 57,100 M.

KOHTpOJIB IIPAaBUJIBHOCTU BBIYHCIICHHUSA OTMETOK CBA3YIOIIUX TOYCK 3aKJIFOYACTCs BCICHY-

IOIIEM: U3 OTMETKH MOCIEAHEN TOYKH TPACCHI (H ”Ks) u npesbienns mexay I1IKS u Rp2

JOJKHBI TIOTYYUTh 33JJaHHYI0 OTMETKY KOHEUHOTo pernepa Rpe.
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JKypnai HuUBeIMpOBaHUA TPACCHI

Taomnuua 4

OTcu€Thl IO perke, MM. [IpeBbiieHus, Cpennue
Neo Neo MM. HPEBBILEHNS, MM = .
CTaHIIUHA ITukeroB = = g Ea =
N S 5 S <
v = 2 + - + 2 3 & B
= = > g2 = =
2t 5 5 3 2§ 5 g
S ) = = =
= a =
E
1 2 3 4 5 6 7 8 10 11 12
I Rpl 1250 53,008
6050 48 -2
[TKO 1202 50 49 53,055
6000 47
I I1KO 1719 53,055
6521 1258 -2
[TK1 461 1256 1257 54,310
5265 1255
Il [TK1 3003 54,310
7801 2791 -2
X 212 2793 2792 57,100
5008 2790
[TocTpaHU4HbBIN KOHTPOJIb: 8196 0 4098 0




npopospkenue tadi. 10.1

8196 -0

Y =26344; Znep:18148, 26344218148 _ 4098: _ 4098
OTCUéThl 1O peilke, MM. [IpeBsimienns, Cpennue
Ne Ne MM. MPEBBILICHUS], MM = =
CTaHIUH [TukeToB = = E i“ =
2 2 g 5 g S
0 S & + - + - = 5 o
S = S a2 = 2
= |5 | E = 5 =
s 5 5 2 © =
= S =
=
1 2 3 4 5 6 7 8 9 10 11 12
AV} X 3445 57,100
8246 2441 -1
[TK2 1004 2445 2443 59,542
5801 2442
\% [1K2 924 59,542
5726 1200 -2
+38 937 1198 1199 | 60,46
I1K3 2124 1201 59,529
6924 58,341
Vi I1K3 1811 58,341
6609 -1
+46 2532 633 634 60,15 | 57,620
+78 1596 635 633 58,556
[1K4 1178
5874 58,974
ITocTpaHn4HBII KOHTPOJIb: 6154 2398 3077 1199
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2

=26761; Y. =23005;

26761-23005

=1878; 51542398

pojioKeHue Tadn. 4

=1878; 3077 -1199 =1878

3a0 nep 2
[TocTpaHWYHBIN KOHTPOJIb: 3184 886 1592 443
O6mwmii KOHTpOJ'ZFF@K?’[lI?&%Z’%OZ ne 592 —443 =1149;
OTcuéTsl 110 peiike, MM. [IpeBbruenus, Mm Cpennue S
No No IIPEBBIIICHNS, MM < = 3
=
CTaHIIUI [TukeroB - z = ‘Qﬁ =
o é + - + - 9 3 5 5
3 2 52 = 2
o] e O = =
= = = — o o (=8
an) a 5 o am =
= ) e 3 =~
& E E
VIl [1K4 1914 58,974
6715
np 3,2 3814 56,074
np 20 1956 58,932
a8 3,8 1908 1594 -1 58,996
nB 7,6 2841 1590 1592 60,88 58,037
nB 20 320 1653 1591 59,235
ITK5 5125 60,565
VI K5 1223 60,565
6025 442 -1
Rp2 1665 444 443 60,121
6469 444
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- 68982 — 54732
> —68982; Y =5473; 123380 _ 750 — +7125; 8767 1642 = 7125

3a0 D 2 2
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OTMETKH IUIIOCOBBIX TOUEK U TOYEK IONEPEUHUKOB BBIUUCIISAIOT YEPE3 2OPUSOHMUHCMPYMEHMA.
Topuzonmom uncmpymenma (') Ha3bIBAIOT BBICOTY JIyda BU3MPOBAHUS HaJ YPOBCHHOM MOBEPXHO-
cTr0. ['M paBeH BbICOTE TOUKU IUIFOC OTCUET 110 PEHKE, CTOSALIEH Ha 3TOU KE TOUKE:

U =H,, +a=059,542 + 0,924 = 60,466 m. (4.10)

O4eBUIHO, /Ul TOJYyYEHUS! OTMETKU IIPOMEXKYTOUHOM TOUKH HYKHO U3 ' BeiuecTs oTcuetr C

10 peiKe, CACIaHHBIN Ha 3Ty TOUKY:

H  =TH-C =60,466-0,937 = 59,529m (4.11)

TIK 2+38

I'M onpenensiercs Ha TeX CTaHUUAX, T€ €CTh MIPOMEKYTOUYHbIE (TIIOCOBBIE) TOUKH.

Ilocmpoenue u ogpopmnenue npodonvnozo npoguns.llocie BHIUUCICHUS OTMETOK BCEX IPOHU-
BEJIMPOBAHHBIX TOYEK MPUCTYNAIOT K HOCTPOSHUIO MTPOAOIBHOTO NMpoduiist u nonepeyHukos. [Ipoduisb
CTPOAT Ha MIJIJIMMETPOBOM Oymare, Ha KOTOPOH Bce pa3Mepbl OTKJIAbIBAIOT 0e3 u3Mepuresa. Maciira-
ObI st BepTUKAIBHBIX JuHUHA npuHuMaioT B 10 — 20 pa3 kpynmHee macmTaba aiisi TOPU30HTAIBHBIX
JUHUH, Oitarogapst 3ToMy NpoguiIb MpruodpeTaeT O0bIIYI0 HAMISAHOCTD.

Bes nudpoast nnpopmanms o npoduie nomemaercs B npoduibHoi cetke. [Ipodunpaas cetka
COCTOMT U3 psijia TOPU30HTAIBHBIX JIMHAN U UIMEET pa3iinuHble rpadsl (puc. 2.7).

BepxHioro nuHHIO NPO(UIBHON CETKM ClelyeT COBMECTUTbh C OJHOM M3 YTOJILICHHBIX JUHUN
MWIJIMMETPOBOM Oymaru, a HYOKHSAS JIMHUSI CETKH JI0JDKHA OTCTOATh OT HMD)KHEro Kpas jucra Ha 4 — 5
cM.B rpade «paccrosiHus» OTKIabIBAIOT B MaclITa0e /J1s TOPU30HTATIbHBIX JIUHUI PACCTOSHUS MEXIY
MUKETHBIMH U ITIOCOBBIMU Toukamu. B Macimtade 1:5000 cromeTpoBO€ paccTOSTHUE MEXTY COCETHUMHU
MTUKETaMH COCTaBIISET 2 CM.

[TudpoBoe 3HaYEHHE LIETOT0 MUKETHOI'O PAacCTOSIHUA HE MUIIYT. B rpade «mMKeTsn momuchl-
BalOT HOMepa NMUKETOB. B rpady «IMHBI OpSMbIX M JAaHHBIE JJIs1 KPUBBIX» 3alMCHIBAIOT JaHHBIE O
NpsIMBIX U KpHUBBIX. Ecli Tpacca moBepHyJia BII€BO, TO BRITYKJIOCTh KPUBOM HallpaBiieHa BHU3,M HA000-
poT. BHyTpu KpHBOH CTOJIOMKOM BITMCBHIBAIOT €€ 3JIEMEHTHI. BBIUNCISAIOT U MOANUCHIBAIOT JUTMHBI MPsI-
MBIX BCTaBOK MEXIY KPUBBIMH.

[To 3aaHHOMY HamnpaBJIEHUIO MEPBOM MPSAMOI JIMHUK U yTiIaM [TOBOPOTA OINPEEIIAIOT HallPaB-
JICHHUE IPYTHX TPSMBIX.

B rpady «oTmeTKn 3eMimn» BIHCHIBAIOT BBIYUCIEHHBIE OTMETKU C OKPYTJIEHHEM MX J0 COTBIX
nosei MeTpa. BepxHioro JIMHUIO TPpOQHUIBHON CETKH MPUHUMAIOT 3a JIMHUIO YCIOBHOTO ropu3oHTa. Eif
MPUIAIOT OKPYTJIICHHYIO JI0 ECATKOB METPOB OTMETKY C TAKUM pacueToM, YTOOBI TOUKA C CaMOi MaJIoif
OTMETKOM PacoJIOKHWIIACH BBIIIE JIMHUU YCIOBHOTO TOpU30HTa Ha 3 — 4 cM. OT IMHHAM YCIOBHOTO I'O-
pU30HTa B MaciITade Ui BEPTUKAIbHBIX PACCTOSHUN OTKJIAAbIBAIOT OTMETKHM TOUYEK KaK JOTIOJHEHUS
UX K BEJIMYMHE YCIOBHOH OTMeTKH. B Hamem nmpumepe ycnoBHbIH ropu3oHT — 50 M. OG03HaYeHHbIE

TOYKHU COCIUHSAIOT IPAMBIMHA JIMHUAMUA U ITOJTYHAIOT HpO(I)I/IJ'IB TPAacCCHhI.
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Puc. 22 [TpomonbHbIi U TonepeuHbie MpoduiIn (cxema)

B rpady «mian» nepeHocaT CUTyalMio M3 MUKEeTaXHON KHIKKU.B rpade «umHbI NpsMbIX U

KPHUBBIX>» OTKJIAABIBAIOT paCCTOAHNA 10 Ha4daJla 1 KOHIIA KpHBOﬁ " IIOAITHUCBHIBAIOT, KaK ITIOKa3aHO B 00-

pasue. Ecnu Tpacca noBepHyia BIpaBo, TO BRIITYKJIOCTh KPUBOM HallpaBiieHa BBEPX.
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IIposedenue npoexmuotl aunuu.IIpoeKTHON TMHUEH Ha3bIBaeTCs Takas JIMHUS Ha npodue, Ko-
TOpas MOKa3bIBAET, KAKUM JIOJKEH OBITh MPO(UIIL Tpacchl MOCie MPOou3BoAcTBa paboT. MexoaHpiMu
JAHHBIMU /1711 BBIYMCIIEHUS IPOEKTHBIX OTMETOK SIBJISIFOTCS 33JaHHAs IPOEKTHAs OTMETKA HadaJlbHOU
TOUKH, IPOEKTUPYEMBIE YKIIOHBI U JUIMHBI YYaCTKOB IIPOEKTHON JIMHUU.

B ocHOBY BbIOOpa yKJIIOHOB OTZIEIBHBIX YUYACTKOB MPOEKTHOW JIMHUU U €€ HAYaJbHOM OTMETKHU
JOJKHBI OBITH TOJIOXKEHBI CIIEAYIOIINE YCIOBUS: MUHUMAIbHBIH 00BEM 3eMIISTHBIX PadoT; 00BeEM
HachIlel paBeH 00BbEMY BBIEMOK; YKJIOHBI MPOCKTHOW JIMHUU, HAXOMATCS B MpefesiaX BeJTUYHUH, PEKO-
MEHAYEMBIX TEXHUUECKUMU YCIOBUSIMHU JJIs1 COOPY>KEHHUS.

3agaHHbIe YKIOHBI MUITYT KPACHOM TYHIBIO B rpady «yKIOHBI MPOSKTHOMN TUHUMY». HakiIoH uepTh
YKa3bIBaeT Ha MOJABEM WIIM CIIYCK IPOEKTHOM JMHUU IO XOAY Tpacchl. UUCIHO, CTOsIIEEe HAl YEPTOH,
BBIPAXXAET YKJIOH B THICSYHBIX JOJISIX, @ YHACIO MOJ YEPTON MOKA3bIBAET JIMHY Y4acTKa, HA KOTOPOM
MIPOEKTHAs JIMHUSI IPOXOJUT C YKa3aHHBIM YKIIOHOM.
VKIIOH JTMHUM paBEH TAHTEHCY YIJla HAKJIOHA JIMHUM, WIK OTHOILIEHUE MPEBBILICHUS K TOpU-

30HTAJIbHOMY ITPOJIOKCHUIOJIMHUU:

i—ma—h
E . (4.8)

Eciu usBectHbl ykiaoH | u ropusontansHoe mponoxkenue d , TO TIPEBBILICHHE [l MEKXITY

TOYKaMH KOHIIOB JIMHUN 6YI[6T PaBHO:

h=id (4.9)
I/ITaK, €CJIM TPOCKTHAA OTMETKA O,Z[HOI\/’I TOYKHU U3BECTHA, TO MOKHO OIIPCACINTL OTMCTKY ,upyroﬁ

TOYKHU:

H., =H, +id (4.10)

Hamnpumep ormerka Hyk; paBHa:

H k= 51,86 + 0,031 - 100 = 51,86 + 3,10 = 54,96 m.

[Tocne BbIUMCIEHMSI KPACHBIX OTMETOK BCEX TOUEK MPOQMIIS BHIYUCIAIOT pabouyne OTMETKU —
BBICOTHI HAaChINEH U INTyOMHBI BBIEMOK — KaK Pa3HOCTU MEXKY KPAaCHBIMU M YEPHBIMU OTMETKAMHU.

Paboure 0TMETKH BBIMHMCHIBAIOT OKOJIO IPOEKTHOM JIMHUU: B CIy4ae HACBIIU — HaJ MPOEKTHON
JIMHUEW, a B CIIy4ae BBIEMKH — IIOJI TPOEKTHOM JINHUEH.

Onpeodenenue nonodicenus movex Hynegulx pabom u ux ommemox. ToukaMy HyJlIeBbIX pabOT Ha
npo¢uiie Ha3bIBaIOT TaAKUE TOYKH, B KOTOPBIX MPOEKTHAs JHHUS [IEPECEKAeT MOBEPXHOCTh 3€MIIH, T. €.
B KOTOPBIX paboure OTMETKHU paBHBI HYINIO; 3HAHHE TOJO0KEHUS 3TUX TOYEK Ha Mpoduiie HeoOX0IUMO
JUIS IPOM3BOJICTBA paboT U OompesesieHns o0beMa 3eMIIIHbIX Macc. PaccTosiHME OT TOUKU HYJIEBBIX pa-

60T 110 GnmkalIel TOYKH, HAHECEHHOW Ha Mpo¢uIie, MOXKHO JIETKO ONPEAeIIUTh:
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a__ b = aD-ad. aD

(4.11)

= , d : d —_—
d D-d b a+b
B namem npumepe paccrosiHue oT Touku HysIeBbIX padoT 10 [1K> + 38 u I1K3 OyayT paBHbI:
d= Ll,lS =40,03m,
1,13+0,62
-d = LO,GZ =21,97m.
1,13+ 0,62

Paccrostaue ot I1K2 no Touku HyneBbix padot pasao 38,00+40,03 = 78,03 m.

OTMeTKH TOUYCKHYJICBbLIX pa60T BBIYUCIIAIOT TaK XX€, KaK U IIPOCKTHBIC. B mHamem ciy4dac:

H =Hp, +id =58,06+0,009*78,03 = 58,76m

Ilocmpoenue nonepeunuxos. Ham Toukod mpoosibHOrO mpoduiis, Ha KOTOpPOi
B3ST MOTIEPEYHUK,BRIUEPUNBAIOT €ro och. [IpodunpHas ceTka Heckonbko Kopode. OT ocu
IoNepeyHrKa OTKIaAbIBaloT B Maciitade 1:500 ropu3oHTaIbHBIE PACCTOSIHUS 10 TOYEK
CbEMKH M MOJMNMCHIBAIOT PACCTOSTHUSA MEX]y 3TUMU Toukamu. Haj Toukamu moamuchel-
BalOT OTMETKHU U3 JKypHaJla HUBEIUPOBAHUS, U OTKJIAAbIBalOT uxX B Macmrade 1:500 ot
MIPUHSATOTO ISl TIONIEPEYHUKA YCIOBHOTO TOpu30HTa. Ha monmepeyHuK HaHOCST MPOEKT-
HYIO JIMHUIO U BBIYUCIISIOT IPOEKTHBIE OTMETKH; 3a HCXOHYIO MPOEKTHYIO OTMETKY IpH-
HUMAIOT NIPOEKTHYI0 OTMETKY TOYKHM OCH Tpacchl, Ha KOTOPOH B3AT MONEpeyHUK. B
HanieM npumepe npoektHasormeTka [1K4 pasna 59,86 M.

Ogopmnenue npoghuns. KpacHo Tylibl0 BBIYEPUYUBAIOT MPOEKTHYIO JMHHUIO H
HAJMHUCHIBAIOT €€ YKIIOHBI, IPOEKTHBIE U padoune otmeTku.Han Toukoit HyneBbIX paboT
BBINHUCHIBAIOT HYJb. OT 3TOM TOYKH BHU3 JIO YCIOBHOI'O TOPU30HTA MPOBOJAT JIMHUIO, Y
OCHOBaHHsI KOTOPO# CIIpaBa U CJieBa BBIMTUCHIBAIOT BhIYKUCIIEHHBIC paccTosiaus d u D —d.
Touku HyneBBIX pabOT, pacCTOSIHUSA, YKa3bIBAIOLIME UX MOJI0KEHUE Ha Ipoduie, U oT-
METKH TOYEK HYJIEBBIX pabOT HAAMUCHIBAIOT 3e€JE€HOM Tyniblo. Bc€ ocTanbHOE BblUepUn-
BalOT Y€pHOM Tymblo. Hacklnu packpaminBaloT KpacHbIM, a BHIEMKU — KENTHIM KapaH-

JarIaMu.



5. TPEBOBAHUS, IPEABABJ/ISEMBIE K OBYUYAIOIIEMYCS TP ATTECTALIUU
1O NTPAKTHUKE

OTtyeTHOM TOKyMEHTaluen no yueOHol npaktuke: «O3HaKOMUTENIbHAs MpaKTUKa
0 3eMJICYCTPONCTBY» BBICTYIAIOT JHEBHHUK, OTUET, COOECEOBaHKME MO pe3yJbTaTaM
BBITIOJTHCHHSI HHIUBUTYATHHOTO 3aaHUsI.

ATtTecranus 1o yueOHOM MpaKkTUKE MPOBOAUTCS B popMe 3aueTa.

OcHoBaHUEM I aTTeCTallii 00y4aronierocs o yueOHoM MpakTUKe SBIISICTCS:

- BBITIOJTHEHUE MHANBUAYAIHLHOTO TUIAHA MO y4eOHOHM MpPaKTHUKE ¢ COOI0ICHUEM
YCTaHOBJICHHBIX CPOKOB BBITIOJIHEHUS B TIOJTHOM OOBEME.

[Tpu arrectanuu no yueOHON MpakTHUKE 00y4aromuecs MpeIcTaBlIsiOT KOMUCCUHCIIE-
IYIOLUE TOKYMEHTHIL:

- THEBHHK 10 Y4€OHOM MPaKTUKE;

- TMUCBMEHHBIM OTYET O Pe3yJbTaTax BBHINIOJHECHUS MO YUCOHOW TMpaKTHKE, TIIe
0000111at0TCs pe3ybTAThI BHIMOIHEHUS 33/JaHUH.

JIHeBHUK 110 y4eOHOM MpaKTHKE.

JIHEBHHK 110 Y4COHOM MPaKTHKE BKITIOYALT CIICYIOIINE TOKYMEHTHI (TIIPHiIoxK.1):

- TUTYJIBHBINA JTUCT OTYCTHOU JOKYMEHTAIMH O TIPOXOKICHUN YIeOHOM MPaKTHUKH;

- TUTYJIBHBIN JIUCT THEBHUKA TIPAKTUKH,

- MaMATKY PYKOBOJUTEIIO MPAKTUKH, 00yUJaIOIEMYCS;

- HaIlpaBJICHUE Ha MPaKTUKY;

- pabounii rpaduk (TiaH) TpoBeIeHNs Y4eOHON MPAKTUKHA 00YyYaroerocs;

- UHJIUBUIyAJIbHOE 3a/IaHKE Ha yueOHYI0 00y4JaroIIerocs;

- KpaTKoe cojiepKaHue paboThl;

- OT3BIB-XaPAKTEPUCTHKY PYKOBOJUTEINS YI€OHON MPAKTUKH C OLIEHKOM OCBOEHUS
KOMIIETEHITUH.

NuanBuayanpHOE 3a7aHie HAa yU4eOHYIO MPAKTUKY 00y4aromierocsi ¥ KpaTkoe co-
JIep’)KaHUe ITAoOB MPAKTUKH pabodero rpaduka MpoBeaeHUs YU4eOHOW NPAKTUKHU 00Y-
YaIOUIErocs 3anoJHAI0TCS C YUETOM ITyHKTa / pabouyell mporpaMmbl MPaKTUKH.

Kpatkoe conep:xanue paboThl BKIOYaET HHPOPMALIMIO O BBIMOJIHEHHOU padboTe 3a

KaJICHAAPHYIO HEACIIIO ITPAKTUKU.
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56
[Tocne okoHYaHUsI y4eOHOU MPAKTUKU OO0YUYaIOIIMICS MPEIbIBISET PyKOBOJAUTE-

JII0 OT YHUBEPCUTETA 3AIIOJIHEHHBIN B X0/1€ MPAKTUKH JTHEBHHUK, HAIMCAHHBIHOTYET U CO-
OpanHble MaTepuanbl. Takxke oOydaromuics 00s13aH SBUTHCS K PyKOBOIUTEINIO y4eOHOM
PaKTUKU OT YHUBEPCUTETA B Ha3HAUCHHbIC Kadeapoil By3a CpOKHU JJisi TIPE/ICTABICHUS
OTU€Ta U JTHEBHUKA 10 YYEOHOU MPAKTHKE.

[IpakTrka cunMTaercs 3aBEPIICHHONW NPHU BBINOJIHEHUU KaJEHAAPHOIO IUIaHa B
CPOKH, COTJIACOBAHHBIE C PYKOBOJUTENEM OT YHUBEpcHUTeTa. O0yUaromuiics mMoJTHOCTHIO
oopMIIsieT JHEBHUK, 3aBEPEHHBIN MOAMUCIMU PYKOBOJUTENS MPAKTUKUA OT By3a U Ie-
YaThIO0 OpPraHU3ALMH.

Bce nokymMeHTBI, CBUJIETENBCTBYIOLIUE O TPOXOKACHUH IPAKTUKU 00YJaroIIMMCs,
JIOJKHBI OBITh aKKYypaTHO 0()OpPMIIEHBI M COOpPaHbI B OT/ACIIBHYIO TAIKY.

PykoBoauTenb mpakTUku oT Kadeapsl 00ecredynBaeT OPraHu3aluio 3alUThl OT-
gyeTa 00y4darolerocs o MpoXoKJIECHUH MPAKTUKU B (opMe 3ayeTa, O YeM JENaloTCs Co-
OTBETCTBYIOIIUE 3aIIMCU B 3a4€THON BEJJOMOCTHU U 3aYETHOM KHUXKKE.

[Ipu 3amuTe oTyeTa MO NPAKTUKU YUYUTHIBAETCS 0OBEM BBIIIOJIHEHUS POTPaAMMBbI
MPAKTUKH, IPABUIBHOCTh O(DOPMIIEHHSI TOKYMEHTOB, MPABUJIBHOCTh OTBETOB Ha 3aJaH-
HbIE pYKOBOAMUTENIEM MPAKTUKU BOIPOCHI.

Marepuanbl NpakTUKU (JHEBHHUK, OTYET U JIp.) MOCIE €€ 3alllUThl XPaHATCA Ha
kadenpe.

TpeGoBaHus K CTPYKTYpE U COACPKAHMIO 0THETA MO Y4eOHOH NPAKTHKE

Otuer odopmIisieTcs IeHaTHBIM crlocoOoM Ha Oymare gopmata A4, B TEKCTOBOM
penakrope Microsoft Word. TpebGoBanust kK 0TUETY IpeICTaBICHBI B Ta0IMIIED.

Taoauna 5

TpeboBaHus K OTUETY
HasBanue napamerpa TpeboBanust kK mapameTpam
Ha3zpanue mpugra Times New Roman
Kerns mpudra 14 (B Tabnmiax nomyckaercs 12,8 3arojioBkax paszenos — 14).
MeKCTpOUHbIN MHTEPBAI 1,5 (B Tabmumax — 1,0).
OTCTyI IepBOM CTPOKH ab3ara 1,25 cm
ITons neBoe — 3,0 cM nipaBoe — 1,5 cM BepxHee — 2,0 cm

Himxaee — 2,0 cMm
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OCHOBHBIMH Tpe6OBaHI/I$IMI/I K U3JIOKCHHUIO MATCPHUAJIOB OTUYCTA ABJIAKOTCH:

o YETKOCTh U JIOTUYECKAsI IIOCIIEN0BATEIBHOCTD U3JI0KEHNUS;
o yOeIUTENbHOCTh APTYMEHTALINH;
o KpPaTKOCTh U TOYHOCTH (HOPMYITHPOBOK, UCKIIOYAIOIINX BO3MOXKHOCTD

HEOJAHO3HAYHOI'O TOJKOBAHUS;

o KOHKPETHOCTb U3JIOKCHHSI PE3yIbTaTOB PaOOTHI;

o JIOTUYHOCTh U 0OOCHOBAHHOCTb BBIBOJIOB, PEKOMEHJAIIMN U MPEI0KECHUI.
TUTyNIBbHBIN JUCT SABISETCA NEPBBIM JUCTOM OT4YeTa. [IepeHOoCHI CIIOB B HAAMUCSX TH-
TYJIBHOTO JIUCTa HE JOMYyCKaloTCs. TUTYIbHBIN JUCT OTYeTa MO y4eOHOM MpaKTHKe

odopmIsieTcs B cCOOTBeTCTBUU C [Ipunoxxkenuem 2.

OTtuer o y4eOHOH MPAKTHKE paclieyaThIBA€TCsl HA IPUHTEPE, HA OJTHOM CTOPOHE
nucTa Genoii GymMars oJHOro copra mIoTHOCThI0 80 r/M? hopmaTa A4 (297x210 mm) u
MOMEIIAETCsl B TUIACTUKOBBIM CKOPOCIIUBATENb.

B oTuere HEOOXOIMMO MPENOCTaBUTH HHPOPMAIIUIO O HEJIAX U 3aja4ax yueOHOM
MPAKTUKWA; HOPMATUBHO-TIPABOBOM W JIPYTrOM JTOKYMEHTALlUM U3YYEHHOW Ha MPAKTHUKE;
OCBOEHHBIX METOJIMKAaX B X0JI€ MMPOXOKACHUS MPAKTUKHU, O BBITOJHEHUN UHIAUBUYyaTIhb-
HOTro 3ajanus. OT4eT Mo y4eOHOU MpaKTHKE, 3aBEPEHHBIN MOAMUCHI0 00YYaroerocs,
PYKOBOIUTEINS MPAKTUKKU OT YHUBEPCUTETA JIOJKEH OBITh MPEICTABIICH B paclieyaTaHHOM
Y 3JIEKTPOHHOM BHJIAX.

ATTecTalusl MO Y4eOHOH NPaKTHUKe OCYIIECTBISETCS KOMHUCCHEHN, KOTOpas
Ha3HAYaeTCsd BHYTPEHHUM PaACMOPSIUTEIBLHBIM JIOKAJBHBIM aKTOM arpOHOMHUYECKOTO
daxynprera. He mosnmnee, yem 3a 10 kajneHmapHBIX JHEH 1O TPOBEACHUS aTTECTALUU
BHYTPEHHUM PACIIOPSIUTEIBHBIM aKTOM CTPYKTYPHOTO TIOJIpa3IesICHUsI, pEaIU3yIOIIEero
COOTBETCTBYIOIIYIO OCHOBHYIO MPO(ECCHOHATBHYIO 00pa30BaTEeNbHYI0 MPOTrpaMMy
oOyJaroruecs: OMOBEIIAIOTCS O MPEACTOsIIeH atTecTanu. B mocnennuii 1eHb ydeOHOM
MIPAKTUKHU O0YUAIOITUIICS OTYUTHIBACTCS O BBIMOJHEHHBIX dTanax paboTsl. [lo utoram at-
TECTAIlM KOMHUCCHEH TaeTCsl OIIEHKA y4eOHOM MPAKTUKKU O0YYaroIIerocs M OMpeaessieTcs
cTerneHb chOpMHUPOBAHHOCTH KommeTeHIMd. [lo pe3ynbpTaraM BBIMOJHEHUS IJ1aHA Y4eO-
HOM MPAKTUKH 00YYaroIeMycsl BBICTABIISIETCSI UTOTOBAs OIIEHKA (3aUTeHO). 3a4eT BHOCHUT-
Csl B 3aUETHYIO KHHKKY 00Y4aronierocs 3a Mmom1Chio YWICHOB KOMUCCHUHU, PUHUMAIOIINX

y4acTHe B COOECEeIOBAaHUU TI0 UTOTaM TIPOXOXKICHUS YUeOHON MPAKTUKH.
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M, 2016. - 384 c.: 70x100 1/16. - (Breicmiee o6pa3oBanue: bakanaBpuart) (Ilepernér) ISBN

978-5-16-006351-5 PexxummocTyma:
http://znanium.com/catalog.php?bookinfo=534814.

2 .DenotoB, I'.A. mxeHepHas reoae3us: yaeOnuk / I'.A. @enotos. - 6-¢ uzm.
- M.:HUL] UH®PA-M, 2016. - 479 c.: 60x90 1/16. - (Bsiciice oopa3oBanue) (Ile-
peruiér 7b11)ISBN 978-5-16-010346-4

Pexum
nocryma: http://znanium.com/catalog.php?bookinfo=485299
0) dononrnumenvHas iumepamypa

1. I'pomos, A./l. CoBpeMEHHBIE METOIBI T€OJE3UIECKUX PabOT [DIEKTPOH-
HbI1 pecypc]: Yuebnoe nocobue / I'pomoB A.Jl, bounapenko A.A. - M.: ®I'BY
A0 "YMIL  XKAT", 2014. - 140 <c.: - Pexum  nocryma:
http://znanium.com/catalog/product/891092.— 5bC «Znanium.com», IO MapoJIto,
ISBN 978-5-89035-729-8.

2. llleBuenko, JI.A. Kaptorpadguueckoe u reojieznueckoe odecrnedeHue mpu
BEJICHUM KaJIaCTPOBBIX PaboT [DneKTpoHHBIN pecypc]: YueOHoe mocooue / 1lles-
yeHko J1.A., JlomakoB A.B., OnunioB C.B. - CraBponons: CTI'AY, 2017. - 116 c.:
http:// http://znanium.com/catalog/product/976368.— 3BC «Znanium.comy, 0
naposto, ISBN978-5-7638-3175-7.

58


http://znanium.com/catalog.php?bookinfo=534814
http://znanium.com/catalog.php?bookinfo=485299
http://znanium.com/catalog/product/891092
http://znanium.com/catalog/product/976368

[Ipunoxenue 1
MHUHHUCTEPCTBO CEJILCKOI'O XO35MCTBA POCCUICKOMN ®EJAEPAIIUUA

DeepajibHOE TOCYAAPCTBEHHOE OI0IKeTHOE 00pa3oBaTe/ibHOE YUpeKIeHue
BbICLLIET0 00pa3oBaHus
CapaToBcKuil TOCy1apCTBEHHbIH YHUBEPCUTET FreHETUKH,
OMOTEXHOJIOTMH U HHXKEHEePHH
umenu H. U. BaBuiioBa

JHEBHUK ITPAKTUKHA OBYYAIOLIEI'OCA

Bupg npaktuku VYuebHast mpakTHKa

YueoHan MPaKTUKa: O3HAKOMUTEC/IbHAasI IIPAaKTUKA 110

HanmenoBanue npakTuku N
3eMJICyCTPOMCTBY

Cpoxu npoxXoxACHUS
MPAKTUKHU

MecTo npoxoxKAeHUs
MPaKTUKU

@®.1.0. obyuaromierocs
(TOTHOCTHIO)

Hanpasnenue noarotoBku 35.03.05 CapoBoacTBO

Hamnpasnennocts (mpoduis) I1;10100BO1IEBOACTBO U BUHOTPAJAPCTBO

Kypc, rpynna
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IHAMATKA
PYKOBOAMTENI0 MPAKTUKHU OT NPOPUILHON OPraHu3annu
(MpopMIBLHOrO CTPYKTYPHOI'O MOAPa3/AeIeHHs YHUBEPCUTETA)

Pyrxosooumenv npaxmuxu om npoguivnoti opeanuzayuu (npo@uibHo2o
CMPYKMYPHO20 NOOPA30eleHUsl YHUBEpCUmema,):

— COTJacoBhIBaeT pabounii rpaduk (TUIaH) MPOBENCHUS MPAKTUKH, a TAKKe
WHMBUTyalIbHBIE 33]JaHUs, COICPKAHUE U TUIAHUPYEMbIC PE3YIbTAThl TPAKTUKH;

— TPEJOCTaBISCT pabovre MecTa 00yJarOIIHMCS;

— obOecneunBaeT Oe30MacCHBIC YCIOBHA TIPOXOKIACHUA IIPAKTHUKHU 06yqa}0-
IMUMHUCA, OTBCHAIOIIWC CAHUTAPHBIM IIPpaBHJIaM U Tpe6OBaHI/I$IM OXpPaHbI TPpyJa,

— KOHTPOJHPYET MPOXOKICHUE 00YJaIONIMMCS HHCTPYKTaKa MO O3HAKOM-
JICHUIO C TpeOOBAaHUSMH OXPaHbl TPYJla, TEXHUKHU O€30MMACHOCTH, MOKAPHOU 0e3-
OITACHOCTH, a TAKXKE MPABWIAMH BHYTPEHHETO PaCIOpsIKa;

— OKa3bIBACT KOHCYJIbTATUBHYIO IIOMOIIb CTYACHTY B IIPOLCCCC IIPOXOIKIC-
HHJA ITPAKTHUKU K I10 COCTABJICHHUIO OTUCTA,

— OCYILIECTBIIAET TEKYIIUA KOHTPOJIb YCIIEBAEMOCTH, JIe]asi OTMETKY O XOJ€
MPOXOKJICHUS MPAKTUKUA U BBIMOJIHEHUS MIPOTPaMMbl MPAKTUKUA B JHEBHUKE (BBI-
MOJIHEHO / BBITIOJIHEHO YaCTUYHO / HE BBITIOJIHEHO);

— COCTaBJISIET OT3BIB-XaPAKTEPUCTUKY Ha 00ydJarolierocss o0 ypoBHE OCBOE-
HUS KOMIETEHIINH.

IIpumeuyanue
(ecnu mpakTHKa MPOBOAMUTCS HE HA BBITyCKaroOIIeH kadeape)

B cnydae mpoBeneHHs MpakTUKKA B MPOQPMIBHONW OpraHu3anuu (MpoQuiib-
HOM CTPYKTYPHOM IOJPA3ACICHUA YHHUBEPCUTETA) PYKOBOJUTEIEM MPAKTUKH OT
YHUBEPCUTETA U PYKOBOJUTEIEM MPAKTUKUA OT MPOPMIHHONW opraHu3anuu (mpo-
(GUIBLHOTO CTPYKTYPHOTO TOJPA3/IEICHHUS YHUBEPCUTETA) COCTABISECTCS COBMECT-
HbII1 pa0doyuii rpadguk (MJ1aH) NPOBeeHUS MPAKTUKHU.

60



®I'bOY BO BaBunoBckuii yHUBEpPCUTET
410012, IIp—xt um. [lerpa Cronsinuna 31.4, cTp.3,

HAINIPABJIEHUE HA YYEBHYIO IIPAKTUKY
(B mpopriIbHYIO OpraHU3aInio, MIPOPUILHOE CTPYKTYPHOE MOJIpa3ieNieHHe
YHUBEPCUTETA)

PyxkoBoauresio:

Ha3zpanue npoduibHOM opranuzanuu
(mIpouIBHOTO CTPYKTYPHOTO MOAPA3AEICHUS
YHUBEPCHUTETA)

MecTopacnoyioxkeHue

HanpasJsieTcst 00y4yarommics:

®.1.0. noaHOCTHIO

CriennaabHOCTh (HAIpaBJICHHE MTOATOTOBKH) 35.03.05 CagoBoacTBO

Kypc, rpynmna

Cpoku NpaKkTHKU:

Hexan ¢gaxkyabrera:

damvumua 1.0. IToamuce

M.IL
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PABOUYMI IT'PA®UK (ILJIAH) IPOBEJIEHUSA ITIPAKTUKHA

Pa3nen nporpaMmbl NpPaKTHKH.
Kpartkoe coneprxanue paszena mporpaMMbl IPaKTUKU

HpOI[OJ'DKI/ITCHLHOCTL
OCBOCHHUA pa3aciia
MMPAKTHUKH, KOJINYC-
CTBO 4aCOB, CPOKH

IloaroroBUTEABLHBIN YTAIl

O3HAKOMHUTEJIbHO-aHAJTUTHYECCKHI >Tan

IpoussBoacTBennbii 3Tan (moyieBbie padoThI)*

IpousBoacTBennbIii 3Tan (KaMepaibHbie paOOThI)

3aKJII0YHNTENbLHBIN dTaN

PyKOBOIlI/ITe.]IL NMPAKTHUKH 0T YHUBCPCUTETA:

JIOJDKHOCTB dammma U.0. IHoanuce
M.II
PykoBoauTe/ b NPAKTHKYU OT NPO(PUIBLHON OPraHU3ALUMN:
JIOJDKHOCTB damumna U.0. IHoanuce
M.IL
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NHANBUAYAJBHOE 3AJJAHUE HA IPAKTUKY

i CopeprkaHre U IUTaHUPYEMBIE PE3YIbTaThl IPAKTUKHU

PykoBoauTe/ib NPAKTHKH OT YHUBEPCUTETA:

J1OJDKHOCTB ®amunus U.0. [Tognuck
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PABOUYN T'PA®UK (ILJTAH) ITIPOBEJIEHUA
IHPAKTUKH

(3amomHseTCs MPU NPOBEACHUH MTPAKTUKU B TPODUIHLHON OpraHU3aIiu
Ha OCHOBaHUM pabouero rpaduka (miaHa) MpoBeICHUS TPAKTHKH )

CTpyKTypHOE TToipa3e-

ITpooIKUTENBEHOCTD PAOOTEI

JIeHre IpopUIBHOM Op- Omncanne paboTsI KOJIMYECTBO PO
raHu3aluuu oHeHn pokH
PYKOBOIH(ITG.]'II) NMPAKTHUKH 0T YHUBCPCUTETA:
JIOJ>KHOCTB damumma U.0. IHoanuce
M.IIL.
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[ara

Conepxanue paboThl

OtmeTka
PYKOBOJIUTEIIS
(6vlnonneno /
BbINONHEHO YACMUYHO
/ He 8bINOIHEHO)
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[ara

Conepxanue paboThl

OtmeTka
PYKOBOJIUTEIIS
(6vlnonneno /
BbINONHEHO YACMUYHO
/ He 8bINOIHEHO)
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OT3bIB-XAPAKTEPUCTUKA
Ha o0yuamouierocsi 00 ypoBHe 0CBOEHHUsI KOMIIETEeHIIM I
B MIEPHO/I MPOXO0KAeHUS MPAKTUKH

[Ipunoxenue 2

Bun npaktuku IIpakTuka, 00s13aTe/bHANA YACTh

Yueonast MPAaKTHKA: O3HAKOMUTEC/IbHAasd

HanmenoBanue npakTuku .
MPAKTHKA 110 3eMJICYCTPOMCTBY

Cpoxu MpoX0KACHUS TPAKTHKA

Mecto IMPOXOKIACHUA ITPAKTUKA

®.1.0. obyuaromierocs

(TIOJTHOCTBIO)
Hamnpasienne moaroro-

P A 35.03.05 CagoBoacTBO
KH/CIIENNaIbHOCTh
Hamnpasnennocts (mpoduis) CanoBo/JCTBO U BUHOTPAAAPCTBO
Kypc, rpynna

Komnerennus.
Crenenb chopMHUPOBAHHOCTU KOMIIETEHIIUH

Hoanuch
(6v16pame
HYJICHOe)

Cnocoden peuiaTb TUIIOBLIC 3ala1n npocbeccnonaﬂbnoﬁ JesITeJIbHOCTH HA OCHOBE 3HAHMIA OC-
HOBHBIX 3AaKOHOB MAaTEMATHY€CKHUX M €CTECTBCHHLIX HAYK ¢ NIPUMECHCHHEM I/IH(l)OpMaI[I/IOHHO-

KOMMYHHMKAaIHOHHBIX TexHoJoruii (OITK-1)

Buoicokuii yposensv (omauuno)

OOyuaromuiicss 1eMOHCTPUPYET TIYOOKHE 3HAHUS MaTepHuayia, UCIOJIb3YEeT 3HAHUS
OCHOBHBIX 3aKOHOB MaT€MaTHYECKUX HAYK JUIS pelIeHHs CTAaHIapPTHBIX 3a7a4 B caJl0-
BOJICTBE

Ilpoosunymeutit ypoeens (xopouio)

OOyyaronuiicss JTEMOHCTPUPYET 3HaHHE 0A30BOTO TEOPETHUECKOTO M MPAKTUYECKOTO
MaTepuaa, B IIeJIOM YCIENTHOe YMEHUE UCTIOIb30BAHMS OCHOBHBIX 3aKOHOB MaTeMa-
TUYECKHMX HAYK JUIsl pEHI€HUs] CTAaHJApPTHBIX 3a7]a4 B CaJIOBOJICTBE

Ilopozoewiit yposensv (yoosiemeopumenvho)

OOyyaronuiicss TEMOHCTPUPYET 3HAHUS TOJIBKO 0a30BOTO TEOPETUYECKOTO MaTepHa-
Ja, B 1I€JIOM YCIEIIHOE, HO HE CUCTEMHOE YMEHHE I0JIb30BAThCS OCHOBHBIX 3aKOHOB
MaTEMaTUYECKUX HAyK JUIsl pelIeHUs CTaHJApPTHBIX 33]1a4 B CaJI0BOJICTBE

Huoice nopozosozo ypoens (neyoosiemeopumenbho)

OOyyaromuiicss He 3HACT 3HAYUTEIHHOW YACTH TEOPETUYECKOTO MaTepuania, IMIoXo
OPHUEHTHPYETCS B OCHOBHBIX TOHATHSX W OIPEACIICHHSIX, HE YMEET HCIOJIb30BaTh
3HAHUSI OCHOBHBIX 3aKOHOB MaTE€MaTHUYECKUX HAYK JJIS PEIICHUs CTaHAAPTHBIX 33]1a4
B Ca/IOBOJICTBE

Cnocoben p€ajan30BbIBATh COBPEMEHHDBIC TEXHOJIOIMU H 000CHOBBIBATDH HX NpUMECHCHUE B

npodgeccHoHaIbLHOI esaTeabHOCTH TexHotoruii (OITK-4)

Buwicokuii ypoeens (omauuno)
OOyyaromuiicss T€MOHCTPUPYET IIyOOKHe 3HAHUsSI MaTepualia, IpUMEHEHHUs CIoco0-
HOCTH MCHOJb30BATh COBPEMEHHBIE TEXHOJIOTHH PabOThI C KapTOrpapuuecKuM Mate-
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Komnerenumus. Hoanucs
Crenenb chopMHUPOBAHHOCTH KOMIIETEHIIUH (8v16pame
HYJICHOE)

pHAJIOM /ISl pallHOHAIFHOTO Pa3MENICHUsT KBapTajoB calla M MOJICH ceBOOOOPOTOB C
y4eTOM 0COOCHHOCTEH pesibeha MECTHOCTH

Ilpooeunymeutit ypoeens (xopouio)

OOyuatonuiicss AeMOHCTPUPYET 3HaHHE 0Aa30BOI0 TEOPETUUECKOTO U MPAKTHIECKOTO
MaTepuaia, B L[EJIOM yCIEeUTHOe YMEHHUE MPUMEHSTh CIIOCOOHOCTU MCIOIB30BaTh CO-
BPEMCHHBIE TEXHOJOTUU PabOThI C KapTorpagpuuecKkuM MaTepruaioM ISl parfioHalb-
HOTO pa3MeIIeHUs] KBapTaJIOB Cajia U IMOJIed ceBOOOOPOTOB C YUETOM OCOOCHHOCTEH
penbeda MecTHOCTH

Ilopozoewiit yposens (yoosiemeopumenvHo)

OOyuaromuiicss JEMOHCTPUPYET 3HAHUS TOJIBKO 0a30BOr0 TEOPETUUYECKOTO MaTepua-
Ja, B LEJIOM YCIENIHOE, HO HE CUCTEMHOE YMEHHE UCIOJIb30BaTh COBPEMEHHbBIE TeX-
HOJIOTHH paboThl ¢ KapTOrpapuuecKuM MaTepuajoM Ui PalMoOHAIBLHOTO pa3Melle-
HUS KBapTaJOB CaJia U IOJIe CeBOOOOPOTOB ¢ y4eTOM ocoOeHHOCTel penbeda MecT-
HOCTHU

Huoice nopozosozo ypoeusa (neyooenemeopumenbHo)

OOyyaromuiicss He 3HAET 3HAYMTEIBHOW YAaCTH TEOPETUYECKOrO0 MaTepuana, IJI0XO
OpPUEHTHUPYETCS] B OCHOBHBIX TOHATHUSAX U OMPECNICHUsAX, HE YMEET UCII0JIb30BaTh CO-
BPEMCHHBIC TEXHOJIOTUU PabOThI C KapTorpahuueckuM MaTepruaioM IS parlioHalb-
HOTO pa3MeIeHUs] KBapTaJlOB Cajia U IMOJiel ceBOOOOPOTOB C YUETOM OCOOCHHOCTEH
penbeda MECTHOCTH
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OO0masi XapakTepUCTHKA J1eSITeJIbHOCTH 00y4aronierocsi
B MIEPHO/ MPOXOKIEHUS NPAKTHKHU
(oyenka npakmuueckou N0O20MOBKU, OYEeHKA NOMEHYUALA PA3BUMUsL NPAKMUKAHMA, 0eN08ble U
JUYHOCMHbLE Kauecmea npakmuKkauma)

B 1ienom Teoperndeckuii ypoBeHb IMOJATOTOBKH OOydYaroIIerocs, ypoBeHb chopMupo-
BaHHOCTH 001IeNpo(ecCuoOHaTBHBIX KOMIIETEHIIUN, a TAaK)KE€ KaueCTBO BBIMTOJIHEHHOTO UM
WHJMBUAYAJBLHOTO 3aJJaHUsl 3aCITy>KMBAET OLICHKHU:

(OTIMYHO/XOPOIIIO/YIOBIETBOPUTEIHHO/HEY TOBICTBOPUTEIHHO )

PykoBoauTesb y4eOHOM NPAKTHKH):

JIOJIDKHOCTB ®amunus U.0. Iloamnuce,
Jara

M.IL
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[Ipunoxenune 3
MuHUCTEPCTBO CENIbCKOro X03siicTBa Poccuniickoit @enepannn
denepabHOE TOCYAAPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEIKICHHE
BBICIIETO 00Opa30BaHUS
CapaToBcKHil rOCy/1apCTBEHHBI YHUBEPCUTET IT'€HETUKH,
OonoTtexHoyiornu ¥ nHkeHepun umenn H. Y. BaBuosa

ATTEeCTAIMOHHEIN JHCT Ne OT « » 20 T.
3ace/laHusl aTTECTAIIMOHHOW KOMHUCCHH T10 MTPAKTUKE
110 OCHOBHOM TTpo(eCCHOHAIBHON 00pa30BaTesIbHON ITporpamMme BoIciiero oopa3zoBanus «Cao0oeoo

/ /
(moamnuce) M.0. ®amumnus) (nmoamnuce) (1.0. damunus)

CH180 U 8UHOZPAOAPCM B0
HarnpasiieHus noAarotosku 35.03.05 CagoBoacTso

Bun npaktuky: npakThka, 00s3arenbHas 9acTh

HanmenoBanue npakTtukn: «Y4yeOHas IpaKTHKA: 03HAKOMHUTEIbHAS MPAKTHKA 110 3eMJICYCTPOUCTBY»
yKa3b13aemCﬂ 6 coomeemcmeuu CylteﬁHbLM njiaHom

Crioco6 mpoBeneHus MPakTUKU: ,,,,
YKA3b18aEMCsl 8 COOMEEMCMBUL € pabdoyetl NpospamMMOu NPaKmuKu

dopma npoBeAeHUS IPAKTUKH:

VKA3bIBACMCSL 8 COOMBEMCMBUU C paboUell NPOSPAMMOU NPAKMUKU
IIpucyrcrBoBanu:
ITpencenarens aTTeCTalUOHHON KOMUCCUU:

oondcrocmo, M.0. @amunus
UneHsl aTTeCTAllMOHHOMN 0007 (61037 1 \
ooncrocmo, M.O. @amunus

3acnymany pe3yinbTaThl IPOXO0XKIACHUS MPAKTHKH 00yJaroIerocs

(Pamunust, Umst, OTuecTBO, Kype, TpyIna)
Ha arrecranuto MPEACTABIICHBI MATCPHAIIBL. 14y55y0y00000suss0mamasstaasiastnasnsnenaniastnnisnesarisstsrisstsarisstsarisrezaris
BOHpOCI)I, 3aJ1aHHBIC o6yqa10111eMycsI:
1.
2.
3.

OO6mras XxapaKTepUCTHKA OTBETOB 00YJarOIIeTrocs:

Peuienne aTTecTaiMOHHON KOMUCCHUU:
1. Ilpu3HaTh, 9TO OOyUYAIOIMIUNCS OCBOWI B IIOJHOM OOBEME BCE KOMIETEHIIWH, MPETyCMOTPEHHBIC MPOTrPaMMO
MPOU3BOJICTBEHHOMN MTPAKTUKHU:

(vrazvieaemces naumenosanue npaKmuxic)
2. BoicTaBuThH B 9K3aMCHAITMOHHYIO BE€IOMOCTh U 3aUYCTHYHO KHHXKKY 06yqalomerocsu 3a4TCHO

Oco0ble MHEHHS YJICHOB a’ITCCTaI.IPIOHHOﬁ KOMUCCHUU:

(YpoBeHb MOJrOTOBIEHHOCTH 00YYarOIIerocs K peleHn o PoGeCCHOHAIBHBIX 3a1a4 B COOTBETCTBHH C BHIOM IIPAKTHKH, BBISBJICHHbIC HEJOCTATKU B TEOPETH-
YECKO# M MPAKTHIECKO! MOATOTOBKE 00YUAIOIIEerocs)

IIpencenarens aTTECTALIMOHHON KOMUCCHUU: /
(monnuce) (N.0. damunms)

YieHbl KOMUCCUM:

/ /
(moamuCh) (M.0. ®ammumms) (moamuch) (1.0. ®amumust)
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MuUHUCTEPCTBO ceNbCKOT0 X03siicTBa Poccuiickoit denepanu

denepanbHOE TOCYIAPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE
YUpEXKICHUEBBICIIIET0 00pa3oBaHUs
CaparoBckuil TOCYy1apCTBEHHBI YHUBEPCUTET T'€HETUKH,
OonoTtexHoyiornu ¥ nHxeHepun umenn H. Y. BaBuosa

ArpoHOMUYECKHH (PaKyIbTET

Kadenpa «3emiieycTpoiicTBO 1 KalacTphI»

OTYET
10 Y4eOHOU MTPaKTUKe

O3HakoMHTe/IbHASl MPAKTHKA 10 3eMJICYCTPOICTBY

HaHpaBHeHI/Ie IIOATOTOBKH
35.03.05 CagoBoacTBO

HaIPaBJICHHOCTH (MMPOPHIIH)
I1;10100BO1IEBOICTBO U BUHOTPaJapCTBO

Mecto IPOXOKACHUS ITPAKTUKHU

ITpunoxxenue 4

CocraBui oOyJaronuics

HOJIHUCH [()5(0)

PykoBoguTens npakTuKu
OT yHUBEpCUTETA (JOIKHOCTD )

MHOJIHUCH [()5(0)
PykoBonuTens oT npoguiibHOMN
opranu3anuu (JOIKHOCTh)

MHOJIINCH [0)4(0)
[Ipencenarens koMuccHH (JOIKHOCTD)

MHOJITHUCH dHUO

JlaTa 3aIuThl

CaparoB 20



