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JlabopaTopHa podora Ne 1
BumiproBanH# rOPU30HTAJILHUX KYTIB i JOBKHH JIiHIii

3asdanna I. Bupuenns 0ya10BH T€OJ0ITIB
Mema: 03HallOMUTUCH 13 TPUHIIMTIOBOIO CXEMOKO OY1I0BU ONTUYHOTO

T€O10J11Ta Ta (PYHKIIOHATLHUM MPU3HAYEHHSM HOTO OCHOB-

HUX YaCTHH.
Oonaonanna: reononit (tuny Th-1, 2T5K), wratus, peiika.
Bminna i nasuyku, HaOyTI 111 Yac BUKOHAHHS 3aBAaHHS:

- TMPUBEACHHS TEO0J1ITa B poOOU€e MOJIOKEHHSI,

- HaJalTyBaHHS 300pa)K€HHS Ta CITKU HUTOK, 3aCTOCOBYIO-
4 QOKYCYIOU1 KIJIbIIS,

- 3aCTOCYBaHHS 3aKPIMHUX Ta HABIAHWUX 'BUHTIB T€O0ITA.
Pekomenoosana aimepamypa: [2,7,9, 15, 17, 18].
Xi0 6UKOHAHHA 3A60AHHA

1) npuBecTH TEOMONIT Y poOOYE MOJNOKEHHS 3aCTOCOBYIOUH
N1AOMHI TBUHTH, LUWITHAPUYHUI PIBEHb Ta BUCOK,

2) HaJalUTyBaTU YITKICTh 300paKeHHsI 00’€KTa Ta CITKH
HUTOK 3aCTOCOBYIOUYM (POKYCYHOU1 KIS,

3) CyYMICTUTH mepexpecTsi CITKM HUTOK 13 LIEHTPOM 00 €KTa
BI3yBaHHS 3aCTOCOBYIOUH 3aKPIMHWIA T HABIJHUI TBUHTH.

Memoouyni pekomenoauii 00 6UKOHAHHA 3A60AHHA:

B onmuunux meooonimax 3acToCOBYIOTH JIIMOU 13 ONTUYHO-
ro CKJa 1 ONTHUYHI CUCTEMH, SIK1 TO3BOJIAIOTH BU3HAYATH BIJUTIKH IO
TrOPU3OHTAIbHOMY Ta BEPTUKAJIbBHOMY Kpyrax.

TeonoMIT CKIaAa€ThCs 3 TAKUX OCHOBHUX YacTuH (puc. 1.1):
- niocmaexu (21) — cny>XuTh JUIs 3’ €AHAHHS TIPUJIaay 3 TOJIOBKOIO
wmamuea (1),

- nioiiomHux 2eurmis (2) — MpU3HaAUEH1 IJi MPUBEJACHHS TEO0J1iTa
y TOPU30HTAJIbHY TJIOLIMHY, 110 KOHTPOJIOETHCS PO3MILIEHHSIM OY-
JAb0AIKKU yuninopuunozo (S5) Ta kpyanoeo (B nepeaHld 4acTHHI TeOo-
JI0J11Ta) piHIs,

- OMMUYHO20 YeHmpula — JUIsl LEHTPYBaHHS TEOJ0ITa, TOOTO Cy-
MIIIIEHHSI HOTO BEPTUKAIBHOI OC1 3 BEPIUIMHOKO BIJMOBIIHOI TOUYKH,




- ISl 3aKpIMJICHHS 20pu3oHmansHo2o kpyea (y xopnyci 4) Ciy>KuTb
saxpinnuii 2eunm (19), 1yisi TOYHOrO HOTO HABEACHHS — HABIOHUI

eeunm (3);

- 060x konou (16), Ha AKUX 3aKpinjeHl gepmuranvHuii kpye (12),

Puc. 1.2. byoosa meooonima 1b-1

3o0posa mpyoa (10), nepe-
MUKQY 300padxceHHs nimoie
(17) Ta 6apaban mikpome-
mpa (15);,
- JUISl 3aKpIMJICHHS! BEPTH-
KaibHOro kpyra (12) cuy-
JKUTb  3AKPINHUU ~ 26UHM
(13), nns TOYHOro MHOro
HABEJICHHS —  HABIOHUII
eeunm (18);
- 30poeoi mpyou (10), sika
CKJIQJIAa€ThCsl 13 mpuyiny
(11), 06’exmusa (14), kpe-
manvepu (9) Ta oxynapa (8)
13 (OKYCYHOUUM KIJIbLIEM,
mixpockona (7) 1 03epxana
(po3MmillieHOro  Ha  JIBIA
KOJIOH1) — JUIsl 3HATTS KYTO-
BUX BIJUTIKIB.

Hasiaui TBUHTHU
(BEpTUKAIBHOTO 1 TOPU30H-
TaIbHOTO KpYTiB) Mpailto-

I0Th JIMILE MPU 3AKPIMJIEHOMY TOJIOKEHH1 BIAMOBIIHUX 3aKPIMHUX

I'BUHTIB.

3asdanns 2. BUKOHAHHS NMepPeBipOK TEOM0JIITIB
Mema: 03HalOMUTUCS 13 OCHOBHUMU MEPEBIPKAMU TEOI0JIITA.
Oonaonanna: teononit (tuny Th-1, 2T5K), mrarus, peiika, xypHai

“Teom0ITHOTO 3HIMAHHS .

Bminna i nasuyku, HaOyTi 111 YaC BUKOHAHHS 3aBAaHHS:
- TMPHUBEACHHS T€O0J1ITa y poOoUe MOJOKEHHS,
- TPOBEJCHHS 30BHIIIHBOTO OISy TPHIATY,
- TPOBEACHHS TEPEBIPOK Ta FOCTYBAHHS TEO0IITA,



- BHU3HAUYE€HHS MMOABIHHOI KOJIIMAIIHOI MOXUOKH,

- 3anoBHEHHS kypHaTy “TeonoaITHOro 3HIMaHHS
Pekomenoosana aimepamypa: [2,7,9, 10, 15, 17, 18].
Xi0 6UKOHAHHA 3060AHHA

1) mnpoBecTH 30BHILIHINA OIS NPUIANy;

2) MPUBECTH TEOJOJIT y poOOUE MOJIOKEHHS,

3) nepeBIpUTU MEPHEHIAUKYISPHICTh LUITHAPUYHOTO PIBHSA
710 OC1 0OepTaHHs MpUaLy;

4) mnepeBIpUTH MPABWIBHOCTI OOEPTAHHS aJliJIaJId TOPU30H-
TaJlbHOTO KPyTa,

5) mnepeBIpUTH MPABUIILHOCTI BCTAHOBJIEHHS CITKU HUTOK;

6) BU3HAYUTHU NOJBIAHY KOJIMAIIHY MOXUOKY;

7) mnepeBIpUTH TMEPNEHAUKYJISIPHICTh OCl OOepTaHHS 30pO-
BOi TpyOHM 710 oc1 oOepTaHHs Mpuiaay,

8) mnepeBipuTH MPaBUILHICTh OOEpPTaHHS 30pOBOi TPYOU Ha-
BKOJIO TOPU3OHTAJIBHOT OCI,

9) nepeBipUTU COPaABHICTh (POKYCYIOUUX MPUCTPOIB 30POBOT
TpyOHu.

Memoouyni pexomeHoauii 00 6UKOHAHHA 3A460AHHA:

[lepen npoBeneHHSM MEpeBIPOK HEOOXIHO MPOBECTH 3ara-
JabHUi orsa npunany. [pu nbomy cliijl 3BEpHYTH yBary Ha Take:

a) ONTHYHA CUCTEMa 30PO-
BO1 TpyOU MOBHHHA OYTH YUCTOIO 1
JaBaTh NpaBWJIbHI, YITKI 300pa-
aeHHsA. X171 (POKYCYrOHOT JIIH3U He
NOBUHEH BUKJIMKATU 3MILICHHS
300paKEeHHH,

0) oOepTaHHS BEePTHKAJb-
HOT 1 TOPU3OHTAIBLHOT OCel TTOBUH-

Puc. 1.2. I'eomempuuni oci meooo-
aima:
HH; — eopuszonmanena 6ice npuia-
oy

(0bepmanus 30posoi mpyou)
27 — 6epmuKaivbhad 8icb 00epma-
HS npULaody
| UU,; — 6icb yuliHOpu4no2o pieHsi
WW, — eizupna 6ice 30po6oi mpyou




H1 OyTH JIETKUMHU 1 TIJITAaBHUMU;

B) MIAMOMHI, 3aKpIHI, HABIJIHI 1 IOCTYBAJIbHI TBUHTH MalOTh
OyTH CIIPABHUMMU,

') BIIJIIKOBI CUCTEMU MOBUHHI CIIOCTEPITaTUCh Y MIKPOCKOI
700pe 1 YITKO, HE BUKIIMKAIOYM HAMPYXKEHHS! MPU 3HATTI BJTIKIB 13
HUX.

llepegipru i tocmysaHHs T€ONONITIB BUKOHYKOTHCS ISl BUSIB-
JIEHHST B TMpuWiajax BIAXWIEHb BIJ TEOMETPUYHMX 1 ONTHKO-
MEXaHIYHUX BUMOT Ta OBHOTO iX YCYHEHHSI.

[lepeBipku 1 IOCTYBaHHSI BUKOHYIOTh Yy HIDKUYENOAAHIN Mo-
CJI1IOBHOCTI.

1. llepegipka nepneHOUKYIAPHOCII OCI PiHA Npu ani-
0a0i 20pU3OHMANBLHO20 KPy2a 00 8ePMUKANLHOL OCl 0bepmanHsa npu-
naoy. TeooniT BCTaHOBIIOIOTH HA IITATUBI 1 HIBETIOIOTh: IIWITTHAPH-
YHUI pIBEHb PO3TALLIOBYETHCS TakK, 1100 BICH PIBHS PO3MICTUIIACH 32
HANpsIMKOM JIBOX MiAioMHuX TBUHTIB (puc.l.3, a). O6epratoun 111
I'BUHTH, OyJ1b0alliKy piBHS NPUBOJASATH 10 CEPEIUHU (HYJIb-IIYHKTY).
ITicast HbOro rOPU3OHTANIBHUM KpyT moBepTacMo Ha 90° (puc. 1.3, 0)
1, o0epTalouu TpeTiid MiAHOMHUNM TBUHT, OyJibOAlKY PIBHS MPUBO-
auMo 10 Hyb-TiyHKTY. O6epraemo Haszan xa 90° (puc. 1.3, B). Skimo
OyJap0alika piBHS BIAXUJIWIACS HE OUIbLIE HIXK HA MOJIOBUHY MOALI-
KU, TOJIl yMOBA BBAXKAETHCS BUKOHAHOK. B MpOTUIEKHOMY BUMAIKY
111 TOBTOPIOKOTHCS JIOTH, TOKK YMOBA HE Oy /i€ BUKOHAHa.

Puc. 1.3. Buxonanus nepegipru Nol
2. Ilepeegipka npasuiorHocmi 0b6epmanHs anioaou 20pu-

3oHmaneHo2o kpyea. Ilicns peTenbHOro HIBEIIOBAHHS TEOMOJITA,
rOPU30HTAILHUI KPYT TMOBEPTAETHCS HA KUIbKa OOEpPTIB B OJHOMY
HanpsaMKy. IIpy BcTaHOBIIEHI ajigagu depe3 KoxHi 45° GepyThes
BIJUTIKKA 1O PiBHIO. Biaxunenusi OynbOailiky piBHS BiJi CEPEIHBOTO
NOJIOKEHHS! IPU PI3HUX MOJIOKEHHAX alljjaad He MOBUHHO MEPEBU-




uryBary 2-X NOJALIOK (Mpy OUTbLIMX BIAXUJIEHHSAX TEOJO0JIT BiJIpaB-
JISIHOTh Y MAUCTEPHIO).

HeripasusibHoO ripasusibHo .

3 llepegipka npasu-

JILHOCIMI _ 6CMAHOBNIEHHA  CIMKU

Humoxk (puc. 1.5). JIns BUKOHaHHS

G NEPEBIPKA TEOAOJIT HIBETIOETHCS

1 TpyOa HOro HaBOAWTHCS HA BU-
CKOBY HUTKYy, MIABILIIEHOIO Ha
BijicTanl 8-15 M. B nbomy Bumna-

Ky BepTHKajbHa HUTKA (O1CEKTOP)
NOBUHHA 30IraTUcsi 3 BUCKOBOIO
niHiero. B iHmoMy Bumaaky —
BUIPABJISETHCA CITKA HUTOK. JIJisi 1IbOTO 3HIMAIOTh 3aXUCHE KIJIbIIE,
SKe 3aKpUBa€ BUMPABHI TBUHTH CITKH HUTOK, BIAKPYUYIOTh 4 TBUHTH
1 MOBEPTAIOTh OKYJISIPHY YaCTUHY TPYOU Ma3oM 13 CITKOKO HUTOK, J10
301ry 0iCeKTOpa 3 BUCKOBOK HUTKOIO.

4. llepegipka nepneHOUKYIAPHOCMI 8I3UPHOL OCi mpyou
00 oci 0obepmanHs mpyou (nepegipka nooeitiHoi KoaiMauiiiHot noxu-
oxu — 2C). ]JInsg BUKOHAHHS NMEPEBIPKU 30pOBY TPyOy TEOJ0J1iTa Ha-
BOJISATH HA  OKpeMui

Puc. 1.5. Buxonanms
nepegipku Ne 3

“\M6 ) >
\na no0pe BUAMMMIA 00 €KT
(bg\ »QG . . .
(kyT OyaiBl, rPOMOBIJI-
. iaupna gice ST, Bi) mpu “Kpy3i JiBa”
i3 g (KJI) i “kpy3i mpasa”

(KII). 3a pesynpTaramu
BUMIPIB  BU3HAYAETHCA
noJ/ipiiiHa  KosimaliiHa
noxubka (2c¢), To06To
2¢ = KII - KJI + 180°.

Jlana nmoxuOka He MoBMHHA nepeBuinyBaru: 20" — st Teo-
nonitiB Th-1,130" — mg reononitis 275K.

Ao BeJMYMHA 2C TEPEBULIY€E BCTAHOBJIEH! JIOMYCKHU, TO
BOHA 3MEHIIYEThCS TaK:

- o0uucoThes BunpasiaeHHs Bitikis npu KJI 1 KIT
(KJI-c, KII+c);

- Ha LIKaJl ONTUYHOTO MIKPOMETPA BCTAHOBIIIOETHCS
3HAUEHHs CeKyH]1 BunpasyieHoro siaiky aist KJI 1 KIT;

Puc. 1.8. Buxonanus nepegipku No 4
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- o0epTaHHSIM HaBIJIHOTO I'BUHTA anmiganu
3’€JIHYIOThCS 300paXeHHSI MPOTUJIEKHUX LITPUXIB JiMOa B MOJI1 30py
MIKPOMETPA,

- BUMPABHUMU TBUHTAMU CITKM OICEKTOP HUTOK HABO-
JUTHCS HA 300paKEeHHSI MpeIMeTa.

[Ticns BunpaByieHHsT KOJIMaIIHHOT MOXUOKHU 1€ pa3 nepesi-
PSIIOTH 110 BUCKY MPABUJIBHICTh BCTAHOBJICHHS CITKU HUTOK.

3. llepesipka nepneHOUKYIAPHOCMI _20pPU3OHMANbHOT
oci_obepmanHs mpyou 00 8epmuUKAIbHOI 0Cci 00epmanHA npuiaoy.
TeonomiT BcTaHOBMOETHCS B 15-20 M Bij BUCOKOi OyaiBil ado CTOB-
na i peTejabHO HIBEeIOEThCs. TpyOa Teo0iTa HABOAUTHCS Ha BUCO-
KO PO3MILIEHY TOYKY, MICJS YOrO0 OMYCKA€ThCS B TOPU3OHTAJIbHE
NOJIOKEHHS, 1 Ha CTiH1 Oy/1B/1 (CTOBII) BIAMIYAETHCS MPOEKIIis Ie-
pexpecTts ciTku HUTOK. Te came Bukonyethbes npu KII. Mix orpuma-
HUMU JBOMA TOUYKAMU BUMIPIOETHCS BIJICTAHb Y MUTIMETPAXx.

[{s1 BetnurHa 00UMCITIOETHCS 3a HOPMYII0H0
; 103-/ - ctgex

d

ne [ — BIACTaHb MK MPOEKIISIMU NEPEXPECTS CITKU HUTOK, Y
MUTIMETpAX;

0. — KyT Haxui1y, NiJ] SIKUM BUJHA BUCOKO PO3MILIEHA TOUYKA,

d — BI1ICTaHb BIJl BEPTHUKaAJIbHOI OC1 0O0epTaHHs TeOo0JIiTa 10
TOYOK, BIIMIYEHHMX Ha CTIH1 OyiBI1 (CTOBIII), B METpax.

3HavYeHHs KyTa ,,i HE MOBMHHO mepeBuiyBaru: 20" — s
teononitie Th-1 ta 2T5K. Slkuo BenuuMHa KyTa ,,i° TEPEBUIIYE
JOMYyCTUMI JIOMYCKHU, TO T€OAOJIT HEOOXIJTHO BIANPABUTH Y MaiicTe-
PHIO.

>

6. llepegipka npasunbHocmi 0bepmarHsa mpyou HAGKO-
N0 _2opuzoumanvhoi oci. Tpyba Teoa0JiTa HaBOAUTHCS Ha BUCKOBY
JHIIO 1 NEPEMILLY€EThCSl Y BEPTUKAIbHINA MJIOLIMHI HABIAHUM TBHH-
TOM TpyOH B Mexax 2 — 3°. SIKIO npu 11bOMYy € BIJXUJIEHHS BepPTH-
KaJbHOT HUTKU 30pOBOi TPyOM BiJl BUCKOBOI JIIHI1, TOA1 MPU KYTOBUX
BUMIPIOBAHHSAX KOPHUCTYBATUCSI HABIJAHUM TBUHTOM 30POBOi TPyOM
He MOxHa. {5 ycyHeHHs 1eeKTy TeoA0IT HEOOXIAHO BIANPABUTH
Yy MarCTEPHIO.

7. llepesipka pieHa npu anioadi epmuKkaibHO20 Kpyad.
JI/is BUKOHAHHS JJaHOT MEPEBIPKU BUMIPIOETHCS BEPTUKAIBHUNA KYT

9



npu KJI 1 KII Ha nobpe Buaumuii BijjaneHuil mpeaMeT, a TakoxkK
micue 3eHity (MZ) 1 3eHiTHa Binjanb (£) 3a dopmynamu (o Th-1,
Te-Bl):
KJI + KIT £ 360°
2
Z=K/Il-MZ=MZ-KII

Sximo Benuunna MZ (M0) BiapisusieTbes Big 0° GuIblIe HIK
Ha 30", Toa1 BUMpPABJIEHHS NMOJIOXKEHHS OybOAllKK Npu anijail Bep-
TUKQJIBHOTO Kpyra BUKOHYETHCS B TaKiil MOCIII0BHOCTI:

- TpyOa teonoita HapoauThest npu KJI abo KIT Ha nmpeamer
1 HA LKl ONTUYHOTO MIKPOMETpPA BCTAHOBJIIOETHCS BIAJIIK, SIKUi
JIOPIBHIOE 3HAYEHHSIM MIHYT 1 CEKYHJI OOUMCIEHOT 3€HITHOI BIJICTaH1
a00 KyTa Haxuiy,

- BCTAHOBJIIOIOYMM I'BUHTOM PIBHS 3’ €JJHYIOThCS 300paxeH-
HS LITPUXIB JlaMeTpajibHO MPOTUJIC)KHUX YACTHH Kpyra (BEpXHIX 1
HWXKHIX) Y TOJII 30py BLJIIKOBOTO MIKPOMETpA, TaK 00 BUHIIOB
BIJUTIK MO KPYTY, KU TOPIBHIOE OOUUCEHIN 3eHITHIN BlACTaH1 abo
KyTYy HaxXuiy,

- BUIMPABHUMU I'BUHTaMu OyJibOallKka piBHSI MPUBOJUTHCS HA
CepeaHY.

[Ticns BuMpaBiieHHs NOJOXKEHHSI OyJbOAlIKU PIBHS BEJMYM-
Ha MICIS 3eHITY (MICLSI HYJIs1) BUBHAYAETHCSI MOBTOPHO.

>

3asdanna 3. BuMipioBaHHS rOPH30HTAJIBLHHX KYTIB

Mema: HabyTu MPAKTUYHUX HABUYOK BUMIPIOBAHHS TOPU3OHTAIb-
HUX KYT1B TE€OJI0JITOM.

Oonaonanna: teonomt (tuny Th-1, 2T5K), wratus, npocTuit oi-
B€llb,  MIKPOKAJIbKYJATOP,  KypHal  “TeomoniTHOro
3HIMaHHS

Bminna i nasuyku, HaOyTI 1iJ1 YaC BUKOHAHHS 3aBAaHHS.

- TPHUBEACHHS TE€O0JITa y poOoUe MOJOKEHHS,

- HaJalITyBaHHS 300pPaKEHHS Ta CITKM HUTOK 3aCTOCOBYIO-
4u POKYCYIOU1 KIJbIIS,

- BHOIp cnoco0y BUMIPIOBAHHSI TOPU3OHTAIBHUX KYTIB,;

- 3HATTS BIUIIKIB 1O JIIMOY 3a JOMOMOTIOIO LIKAJIOBOrO abo

LITPUXOBOrO MIKPOCKONA TEO10JITa.

Pexomenoosana aimepamypa: [1,2,6,7,8.9, 15].

10



Xi0 6UKOHAHHA 3060AHHA:

1) mnpuBecTH T€OJOMIT Yy poOOYE MOJOKESHHS,

2) CyMICTUTHU MEPEXPECTs CITKU HUTOK 13 LIEHTPOM 00’ €KTa
BI3yBaHHS, 3aCTOCOBYIOUM 3aKPIMHUM Ta HABIAHUI TBUHTH,

3) 3actocoByroun (OKYCyHOUl KUIbLM, HalallTyBaTh 30-
OpakeHHs1 00’ €KTa Ta CITKH HUTOK;

4) 3HATH BIAJIIKK MO MIKPOCKOIY TE€OJ0JITA,

5) ompaioBarty pe3ysbTaTu BUMIPIOBaHb.

Memoouuni pexomeHoauii 00 6UKOHAHHA 3A60AHHA

Ak npaBusio, TOPU3OHTAIbHI KyTH BUMIPIOIOTH JABOMA CIO-
cobamu:

1) cnoco6oM mpuitomiB (BUMIPIOBAHHS OKPEMOTO KyTa),

2) cnocoOOM KpYyroBUX MpUiAOMIB (BUMIPIOBAHHS JEKIIBKOX
KYTIB).

a Rp00 6

cT1 CcT2

Puc. 1.6. Cnocobu eumipioganns 20pu30HmMaibHux Kymis:
a - cnocio nputiomis; 6 - CnNOCiO KPY2eosuUx NPutiomis

Cnocio npuiiomie

[Ipu 11pomMy cnoco61 KyT BUMIPIOIOTh OJIHUM MOBHUM MpU-
fiomom (mpu KJI ta npu KII) 13 nmepecraHoBKOI0O JiMOa MIXK HarliB-
npuitomamu Ha 180°. B TeononiTHUX X0Hax NPUIHATO 6uMIptoeamu
Jiei Kymu 3a HalPSIMKOM XOAy .

KyTu cnocobom npuilomMiB BUMIPIOIOTh Y Takiid NOCI1A0BHO-
cti (puc. 1.6, a; tabdn. 1.1):

1) npu “kpy3i giea” (KJI) BUKOpUCTOBYIOUM MPUILLIL, 30PO-
By TpyOy HaBOJSITh HA HUXKHIO YACTUHY 3aJHbOI peiiku (Ha Rp.00),
npu 3akpimieHoMmy nosyioxkeHH1 3akpinaux reuHTIB (I'K 1 BK) HaBiz-




HUMHU TBUHTAaMM BUKOHYIOTh TOYHE HABEJCHHS MEPEXPECTs CITKU
HUTOK Ha TOUKY,

2) TOpU3OHTAIbHUI KPYT (J1171a1y) BCTAHOBJIIOIOThH HA BIJI-
ik, 6mu3ekuiil 1o 0°00;

3) mnepeBIpsilOTh HaBeneHHs TpyOu Ha Rp.00 1 3HIMaIOTh
BIUTIK (1)

4) pO3KPINUBLIA 3aKPIMHI TBUHTU, FOPU3OHTAIBHUI Kpyr
NOBEPTAIOTh 338 PYXOM TOJMHHUKOBOI CTPUIKU, BUKOPUCTOBYIOYHU
NPUIIT TEPEXPECTsl CITKU HUTOK HABOJSATH HA HMXKHIO YACTUHY Ie-
peAHbOI peiiky (Ha cme.2); MpU 3aKpIMIEeHOMY MOJOXKEHH1 3aKpIMHUX
I'BUHTIB HABIJIHUMU FBUHTAMU BUKOHYIOTh TOYHE HABEJICHHS Iepe-
XPECTsl CITKW HUTOK HA MYHKT;

5) mnepeBIpsAIOTh HABEACHHS TPyOU Ha cm.2 1 3HIMAIOTh Bij-
NIk (2)s

6) PO3KPINUBIIM 3aKPIMHI TBUHTH alifajud, TOPU3OHTAIb-
HUIl Kpyr MepecTaBiisiOTh Ha JIOBUILHUN KYT Ta NEPEBOASITH TPyOy
4yepes 3eHIT;

7) npu “kpy3i npasa” (KII) HaBoasTh mepexpecTsi CITKU
HUTOK Ha HMKHIO YaCTUHY NepeAHboi peilku (Ha cm. 2), nepesips-
I0Th HAaBEJACHHS TPYyOU 1 3HIMAIOTh BIJUTIK (3);

8) obepraroum anigaay OpOTH PyXy FOAMHHUKOBOT CTPUIKH,
TpyOy HaBoAsITh HA Rp.00 1 3HIMAIOTH BIJUIIK (4)

Tabnuys. 1.1
Tlopsi0ok GUMIPIOBAHHSL OKPEMO20 KYMd 0OHUM NPUHOMOM
< x| B JIHT =
o S £ 5 . . = =3
= 8 5| ¢ =, | Bimmiku mo 2 Cepenne =
= S E x| | I'K 3HAUYCHHS a 2
ol & 2| & J,-J1 © 2
m m o 2 1 — &
= I- 1T, a
Rrp.00 L1 00030 5 150571150
CT. 4 I1, 96°34'30 oc 11 "
o on 212°51'22,5
P lomo 24T | 21251457 ) hog i
' 3 ILL,| 309°26'00"

['paHnyHOIONYCTUME BIIXUJICHHSI MK 3HAYEHHSIMU KYTIB,
OTpUMaHUX Yy HamiBnpuitomax ajas teoaonitis Th-1 ta 2T5K He mo-
BUHHO nepesuuryBatu 30"



Chnocio kpyzoeux npuiiomie

3aCTOCOBYETHCSA NIJIi BUMIPIOBAHHS FOPU3OHTAILHUX KYTIB,
SKIIO Ha CTaHIlli ix ABa 1 Ouibie. [IpuiioM ckiaaaeThes 13 IBOX Ha-
NiBNpUAOMIB: nepluii — npu nojoxenHl KJI, npyruit — npu nono-
xeHH1 KII. [Ticnist Bi3yBaHHSI HA MOYATKOBY TOUKY MOJIOXKEHHS JiiMOa
NOBUHHO OyTH HE3MIHHUM.

KyTn cnocobom KpyroBux MNpuilOMIB BUMIPIOIOTH Y Takiid
nocaiaoBHOCTI (puc. 1.6, 0; Tabdn. 1.2):

1) npu “kpy3i giea” (KJI), BUKOPUCTOBYIOUM MPUIILT 30PO-
BY TpyOy HABOJSITh HA HUKHIO YaCTUHY 3aJHbO1 peiiku (Ha “Rp.00”),
npu 3akpimjaeHHi 3akpinaux reuHTiB (I'K 1 BK) HaBigHuMu reuHTa-
MU BUKOHYIOTh TOYHE HABEJEHHS MEPEXPECTs CITKU HUTOK HA MYHKT,

2) TOpPUBOHTAILHUN KPYT (QJ11]1a7y) BCTAHOBJIIOIOTH HA Bi/JI-
ik, 6mu3ekuiil 1o 0°00;

3) nepeBIpsOTh HaBeJeHHs TpyOu Ha “Rp.00” 1 3HIMaOThH
BIUTIK (1)

Tabnuys. 1.2
T1opsi0oK 8UMIDIOSATHSL OKPEMO2O KYIMA KPY2OSUM NPUTLOMOM
pla| ]
S s E| & o Al g
2SI ZE| & Binniku no 2 Cepenne | &
g5 aa| = | Kpyr 'K -
= e c% (%\ a 3HAUCHHA ~
5| 58| 5 - 1, =
= IL,- I, =
1 |0, 0°00'15" .
kp 004 M, | 180°00726" 070000
2 |, 56°2426" | 56°24T1" | - on - o
Rp.01—5 T oacmrsar| seeanogr | 36724095
3 |, 174°30'40" | 174°3025" |- 1o
Rp.02 . 174°3023,5"
er.l | Rp.02—¢ T1, | 354°3048" | 174°30722"
4 |, 212°1725" | 212°17'10" | oo on
em-1 | 32017297 | 21201703 [212 17063
5 |, 0°0020"
rpoo——1h 1 00020" b
Y M, | 180°0026"

4) noBepTalOTh alialy 3a PyXOM TOJAMHHUKOBOI CTPLUIKH,
TpyOy HABOJATH MOCJIJIOBHO Ha BCl CIOCTEPEXKYBAJIbHI MYyHKTH
(Rp.01, Rp.02, cm.2) Ta 3HOBY (3aMHKalOTh Kpyr) Ha MOYaTKOBUi
nyHKT “Rp.00” 1 3HimMatoTh Biajiku (2, 3, 4 1a 5);
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5) mnepeBonATh TPyOy Hepe3 3eHIT (FOPU3OHTAIbHUN KpYyT —
3a pyXOM roJIMHHUKOBOI cTpuiku) 1 Bxke npu KII HaBoasTh Ha moyar-
KOBUii MyHKT “Rp.00” 1 3HIMatOTh BIJUIIK (6);

6) oOepratouu aniiaay NpoTH PyXy FOAMHHUKOBOI CTPLIKU
(y 3BOPOTHOMY TMOpPSJIKY), TpyOy HaABOASTH HA BCl MYyHKTH (cm.2,
Rp.02, Rp.0l) 1 3HOBY 3aMUKalOTh KpPyr Ha MOYaTKOBUWA MyHKT
“Rp.00” 1 3uimatoTh Biutiku (7, 8, 9 ta 10).

15 359

‘uulnn
1

‘||||||||||1||t||||| I|II]IIII|IIbIIiI||’II|I|I1II‘IIII|III||

4||[||m||||||||u||u||||u’u||||||| I
2 3 4 5 &

0
‘nn||||||||||||!|||||l||1|||’|||||||||‘

| II|I|IIII‘IIII|IIII|
0

Puc. 1.7. IIpuxnao 3uasmms 6ionikie no meooonimy 215K
a-T'K=15°46'30", BK = 4°13'30"; 6 - 'K = 359°28'15", BK = -1°25'00"

o

0

I
(=]

Puc. 1.8. IIpuxnao suamms 8ionikie no meooonimy Thb-1:
a-BK=0°17'15,5"; 6 - 'K =34°30'00"

3asoanns 4. BumipioBaHHA 10B:KUH JIiHI
Mema: HaOyTH TPaKTUYHUX HABUYOK BHUMIPHOBAHHS JOBXWH JIIHIN
MIPHOIO CTPIYKOIO Ta HUTKOBUM B1/J1aJIEMIPOM.
Oonaonanna: teonomt (tuny Th-1, 2T5K), peiika, mipHa cTpiuka,
KypHai “Teo10ITHOro 3HIMAHHS .
Bminna i nasuyku, HaOyTI 111 YaC BUKOHAHHS 3aBAaHHS:
- PEKOrHOCTYBAHHSI MICIIEBOCTI,
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- BU3HAYCHHS TOPU3OHTAIBHUX MPOKJIAJCHb;

- BHOIp cnoco0y BUMIPIOBAHHS JOBXKUH JITHIH.
Pekomenoosana aimepamypa: [1,2.5,6,7, 8, 13].
Xi0 6UKOHAHHA 3060AHHA:

1) npoBecTH PEeKOrHOCTYBAHHSI MICIIEBOCTI,

2) BUMIPATU JOBXUHU JIIHIA 32 JTOMNOMOIOK MIPHOI CTpiy-
KU,

3) BUMIPSITH JOBXHHM JIIHIA 3a JOMOMOIOK HUTKOBOIO

BIJLIAIEMIpA;

4) onpaioBaT OTPUMAH1 Pe3yJibTaTh Ta BU3HAYUTH TOpU-
30HTaJIbHI TPOKJIAJICHHSI.

Memoouyni pexomenoauii 00 6UKOHAHHA 30460AHHA

[Ipu nmpoknagaHHi TEOAOJITHUX XOAIB JHII, K TPaBUJIO BU-
MIPIOIOTh MIPHUMU CcTpiukamu (J10BxkuHOMO Bia 30 10 50 M) Ta HUT-
KOBHMM B1JIJIaJIEMIPOM.

Bumiprosanus 0oexxcun ninitl mipHoio cmpiukoro. llepen no-
YamKOM podomu CTPIUKY CJIiJl PeTeJIbHO OTJISHYTH (Ha Hiil He mo-
BUHHO OyTWM PO3PUBIB Ta 3THUHIB), MEPEKOHATHCS Y MPABUJIbHOCTI
ouuppoBKU (0COOJUBO BAKJIUBO, KOJM MouvarkoBuil mrpux “0” Ha
KUJIbKA CAHTUMETPIB 3MILIEHH ) Ta HAsBHOCTI METPUYHOT CUCTEMU Ha
Hii. [{iHa HaliMeH1I01 NOALTKY CTPIYKKA | MM, TOUHICTH BUMIPIOBaH-
Hs — | cMm.

JIoBKMHA KOXKHOI CTPIYKU BIJPI3HAETHCS B HOMIHAILHOI
(0cO0JIMBO HEMETAJIEBMX), TOMY MEpeJl MOYaTKOM BUMIPIOBaHb PO-
004y CTPIYKY KOMRAPYIOHb, TOOTO BU3HAYAIOTH i1 MIHCHY JHOBXKHUHY,
BUKOPUCTOBYIOUM KOHTPOJIbHY (€TajioHy) cTpiuky. Jlns ycyHeHHs
rpyOHuX MOMWIOK PU BUMIPAaX Ha BU3HAYAJIbHUX TOUYKAX 3a0MBAIOThH
KIJIKH.

Bumiproeanna BincTaHeil BUKOHYIOTH JIBa MIPHUKHU: MPU
1IbOMY 3aJIH1i MIDHUK HaMpaBjisge NEPElHIi, KU HATITye CTPIUKY
Ta BU3HAYa€ KUIbKICTh METPOBUX Ta CAHTUMETPOBMX MOJAUIOK. Bei
3HQUEHHSI 3aHOCATHCS Y BIAMOBIAHY rpady xypHaty “TeononiTHOro
3HIMaHHs . B ToMy BHMaaKy, KOJIM BIACTaHb Oiiblia 3a (PaKTHUUHY
JOBXKUHY MIPHOI CTPIUKH, TIEpeHI# MIPHUK 3aciukaMyu Ha MICLEBOC-
Ti no3Hauvae npomipu. Ilicas 1pOro 3aaHii MIPHUK BCTaHOBIIOE “0-



7 WTpUX CTPIUKA B MICIE 3aCI4KH JJIsl MOAANIBIION0 BU3HAYEHHSI
JIOBXKUHU BChOTO MPOKJIAJICHHS.
Jli1s KonmpoJito niH1i TOBUHHI BUMIPIOBATUCA ABIY1 — Yy Ipsi-
MOMY Ta 3BOPOTHOMY HampsiMKax. Y BUNAAKy PO301KHOCTI OTpUMa-
HUX PE3yJIbTATIB, sika He MoBUHHA nepesuiiyBatu 1/2000 (5 cm Ha
100 M) — GepeTbes cepeHE 3HaUYEHHS TTPOMIPIB.
Bu3zHaueHHs TOPU30OHTAIBHOTO MPOKJIAJIEHHS 32 JOBXUHOIO
JIHIT Ha MICIIEBOCT1 BUKOHYIOTh Y TOMY BUMAJIKY, KO KYyTH HAXUITY
(v) cTaHOBJIATE Olbine 2°, 3aCTOCOBYHOUH (HOPMYITY
D =d - cosv
Bumiprosannsa 006xcun niHiti 3acmoco8yoyy HUMKOGULL 8i0-
oanemip. BuzHaueHHs JOBXUH JITHIA 32 TOMOMOTOX HUTKOBOIO BiJ-
6epXHIll WLmMpPUX  najeMipa XapaKTEPU3YEThCS
1291 MPOCTOTOIO Ta LIBUAKICTIO BUMI-
proBanb. [Ipore rosoBHUM HENO-
JIKOM JIaHOTO crnocoly € Tou-
HICTb, TIPH SIKIM BIAHOCHA MOXU-
Oka BHUMIPIOBaHb CTAHOBUTh
1/300 (33 cm nHa 100 ™M), 1o
MOB’S3a8HO 3 MaJIOK0 TOYHICTIO
3HATTS BIUTIKIB MO caMiii peii
Ta 3AJIOMJICHHSIM TPOMEHIB Yy

N\ 1422
HUMNCHIU ULMPUX

Puc. 1.9. BuznauenHs 006CUHU
JUHIT 30 HUMKOBUM 8I00aANIeMIPOM

aTmocdepi.

Jlanuii crocid nossirae y
BH3HAYEHHI KIIbKOCTI CaHTHUMe-
TPOBUX TMOJIJIOK MK BEPXHbOIO

Ta HUKHBOK TOPU3OHTATLHUMH
JIIHISIMH CITKH HUTOK.

Hanp.: y 30posiii mpyoi (puc. 1.9) éiocmanv D 6yde oopis-
HI08AMU 3HAYEHHIO, U0 8ION0GIOAE PI3HUYI BIONIKI8 NO peliyi 3a HuU-
JoHcHimM (gionik 1422) ma eepxwim (sionix 1291) eiooanemipnumu
wmpuxamu, moomo:

D = dyenii — Agepronin = 1422 — 1291= 0131= 13,10 m.



JlabopaTtopna podora Ne 2
OO0poOKka moILOBHX BUMIPIOBAHD

3asoanna 1. O0uYNc/IeHHAS TA BPiBHOBAYKEHHS TEOM0JIIT-
HOTO0 X0y
Mema: 03HAHOMUTHCS 3 OCHOBHUMM NPUHLUIAMU OOYMCIICHHS Ta
BPIBHOBQXKEHHSI T€OI0JIITHOTO X0y .
Oonaonanna: 1HAUBIAYAIbHI 3aBJaHHs, MPOCTUH OJliBEIb, MIKpOKa-
JBKYJISITOP.
Bminna i nasuyku, HaOyTI 111 Yac BUKOHAHHS 3aBAaHHS:
- aHaJji3 pe3yybTaTiB TEO0JITHOI 3HOMKH,
- 3aCTOCYBaHHSI BUXIIHUX JaHUX,
- 0o0uucaeHHs Ta BPIBHOBAXEHHS TEOJ0JIITHOIO X0y 3a pe-
3yJbTaTaMu MOJIbOBUX BUMIPIOBAHb.
Pexomenoosana aimepamypa: [1,3,7,9, 15].
Xi0 6UKOHAHHA 3060AHHA:
1) o6uucanTu TUPEKLIiHI KyTH,
2) BU3HAUUTHU Ta PO3MOJLIUTU KyTOBY HEB SI3KY,
3) BpIBHOBAXUTH JAUPEKIIIIHI KyTH,
4) Oo0YMCIUTH PUPOCTKU KOOPJIMHAT;
5) BU3HAYUTHU aOCOJIOTHY Ta BITHOCHY JIIHIMHI HEB SI3KMU,
6) pONOJALIUTH JIIHIAHY HEB SI3KY,
7) OOYMCIUTH KOOPAMHATH TOYOK XOJY;
8) odopmuTH poOOTY 3riJIHO 3 BUMOTaMHU.

Memoouyni pexomenoauii 00 6UKOHAHHA 30460AHHA

JIjist 0OUKCIeHHsT TEOAOIITHOTO XOAY HEOOXITHO MaTH Takl
JaHl:

- BUMIPSIHI TOPU3OHTANIbHI Ky TH, 3,

- TWPEKIIAHI KyTH TMOYaTKOBOIO Ta KIHIIEBOTO HaIMpPsMKIB,
Onou.~Ains

- TOPU3OHTAJIbHI MPOKJIAJACHHS CTOPIH X0y, D,

- KOOPJIMHATH MOYaTKOBOTO Ta KIHIEBOTO MYyHKTIB, X0y Yo,
XKiH'YKiH-

Bci orpumManHi pe3ynbTaTi NOJbOBUX BUMIPIOBAHb 3aHOCSTh
y B1IOMICTh “O04YKCIEHHS Ta BPIBHOBAXKEHHSI TEOJ0JIITHOIO X0y~ Y
BIJIMOB1AHI KOJIOHKHM (Tab. 2.1).
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OOuuciieHHs Ta BPIBHOBAXXEHHSI TEOJOJITHONO X0y 3Aliic-
HIOETHCS B HIDKUEONUCaH1i MOoCca110BHOCTI (Tadn. 2.1).

1. Odouucnhenna oOupexuiinux Kymie CTOPIH  XOJIy
(xon. Ne3) 3a popmyJioro

a+p.

JInpexiiifHl KyTH 00YKCIIIOOTh MOCIII0BHO, MOYWHAKOYH Bl
BIZIOMOTO TOYaTKOBOIO IUPEKIINHOrO KyTa (o, = 237°18'22") Ta
MepPIIOTro FOPU3OHTAIBLHOIO KyTa (f,=264°44'32"), T06TO:

A = Opoy + 1= 237°1822" + 264°44'32" = 502°02'54".

[Ipu 11bOMY NOTPUMYIOTHCS OCHOBHOT BUMOTM — OTpUMaHUi
AupekiiiHuil kyT Mae 0yt B Mesxxax Bif 0° 1o 360°, 3aBxkau BHKO-
HYIOTb OJIHY 13 JIIi:

sakujo a + p=180°, toni (a+p)-180°;

<180°, Toni (a+p)+180°;
>540°, Toni (a+)-540°.
Orxe, a;=237°18'22" + 264°44'32"=502°02'54" — 180°=322°02'54"

OTpumaHuii pe3ysibTar 3anucyoTh y BIANOBIAHY rpady, Bij
Tak OOUYMCITIIOIOTh HACTYMHI AUPEKLIHHI KyTH (a2, a3 i m.0.):
ar=0;+B=322°02'54"+195°20'45"=517°23'39" — 180°=337°23'39";
as=0,+f5=337°23'39"+227°02'45"=564°26"'24" — 540°=24°26"24";
ar=os+f~=148°29'08"+132°14'59"=280°44'07" — 180°=100°44'07".

OcraHHIi pe3yabTaT 3aHOCATh Y HUXKHIO YacTUHY Ko No 3
17 BIZIOMUM KIHIIEBUM JAUPEKIIHHUM KyTOM.

2. Busnauenna Kymoeoi nee’asku (fy) mnonsrae y Inopis-
HSIHHI 00YHCIIEHOTO OCTaHHBOTO JUPEKIIHHOTO KyTa
(0eup=100°44'07") 13 KIHLEBUM BUXIJHUM JAUPEKLIHHUM KyTOM
(0in=100°43"'58"), 3a popmy010

_fﬁ’=aeup — Oin -

Hanp.: f3=100°44'07" — 100°43'58"=+0°00'09", T0o6TO mO-
x1OKa BUMIPIB Y KyTOBOMY BIJTHOLICHHI CTAHOBUTH +9".

Koumpons: nane 3HaueHHs (HEeB’ si3ka) MOBUHHA OyTU HE Oi-
JIbLIE:

_fdonycmwne = 1' \/; ’
Jie N — KIJIKICTh BUMIPSIHUX TOPU3OHTAILHUX KYTIB ()
Hanp.: fon-1'N7=1"2,6=2'40", omxce, Jp ¥ Medrcax 0onycky.



3. Po3noodin Kymoeoi Hee’a3Ku BUKOHYETHCS MPOMOPIIIii-
HHMM BHECEHHSM 3arajbHOi KyTOBOI HEB SI3KU (fz) Y BUMIPSIHI TOPH30-
HTaJIbH1 KyTH . Po3noauisieTbes (kos. Ne2) 3 NpOTUACKHUM 3HAKOM
y BUTJISA/I IHAEKCIB 13 TOUHICTIO 10 1".

Hanp.: kymosa Hes s3xka fp=+9", omoce, -9"/7 cmanyiii (co-
puzonmanerux kymie)=-1,28", moomo no -1" na 5 cmanyiii i no -2"
Ha 2 cmanyii.

Koumpons: Cyma 1HIEKCIB Mae JIOPIBHIOBAaTU KYyTOBIi
HEB SI3I1].

4. BpienoeadiceHHA OupeKuiniHuxX Kymi6, O, (xoi. Ned)
BUKOHY€EThCS aHanoriyHo Jii Nel “o0unciieHHs] IUPEKIIHHUX KYTIB”,
3a (OPMYJIOHO

a+pf(-180°;+180°:-540°).

[IpoTe 10 3HaYEHHS TOPU3OHTAIBLHOTO KyTa (f) 101aTh ad0
BIJTHIMAIOTh (Y 3aJI€XKHOCTI B1J] 3HAKA HEB A3KHW ) 3HAUCHHSI TIOMPABKH,
NonepeaHb0 PO3MOJUIEHOT Y BUMIISIAL 1HAEKCIB. Pe3ynbratu oOuuc-
JIEHHS 3aHOCATH Y KOJ. Ne 4.

Hanp.: ey = 237°18"22" + (264°44'32" — 0°00'01") =
237°18'22" + 264°44'31" = 502°02'53" — 180°=322°02"'53";

2gepic) = 322°02'53" + (195°20'45" — 0°00'01") = 322°02'54"
+195°20'44" = 517°23'39" — 180°=337°23'37";

A7opicy =148°29'00" + (132°14'59" — 0°00'01") = 148°29'00"
+ 132°14'58" = 280°43'58" — 180°=100°43'58".

Koumponw: octaHHii OOYUCIICHUI BPIBHOBAXXEHUU JUPEK-
HIAHUA KYT (@t;) Ma€ TOPIBHIOBATU KIHIIEBOMY BUXIJTHOMY AUPEKI[1i-
HOMY KYTY (i)

Hanp.: 213°21'04" = 213°21'04".

5. O0GuucieHHs Hpupocmikie kKoopounam, AX-AY (xomn.
NeNe 6 Ta 7) BUKOHYIOTb, 3aCTOCOBYIOUH (POPMYJIH

AX=D-coS0gpion; AY =D-Sin0gpigy.
Ilp.:  AX;=60,23 - cos(322°02'53") = 60,23 - 0,788527 =+47,49;

AY;=60,23 - 5in(322°02'53") = 60,23 - (-0,615000) = -37,04,;

6. OOuucieHHs: doexucunu xody (> D) Ta cym NPUPOCTKIB
koopauHat (Y AX, YAY).

Hanp.: > D=302,82 m; > AX=-0,04m; > AY=+0,09 m.

Pe3ynpTaTu 3anucytoTh Y HUKHIO YAaCTUHY BIAMOBIAHOI KO-
JoHku (kosi. NoNe 5, 6 uu 7).
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7. OOYMCIIEHHS Pi3HUUbL KOOPOUHAM KIHIEBOTO Ta Moyar-
KOBOTO MyHKTIB (koJ. NeNe § Ta 9).

Hanp.: X, — Xo0u= 20 756,60 — 20 697,85 =+58,735;

Yiin — Yoou= 44 265,45 — 44 213,57 =+51,88.

8. BusHaueHHsa Hee’A3KU 6 npupocmKax Koopounam (fAX;
fAY) nonasirac y MOPIBHSIHHI CyMHU NPUPOCTKIB koopauHaT (O AX;
> AY) Ta pi3HULb KIHIIEBOT Ta MOYATKOBOI KOOPAUHAT, TOOTO

f AX:ZAX - (XKiH_XnO'l);
fAY=AY — (Yii—Ynou)

Hanp.: fAX=58,71—- 58,75 =— 0,04 m;

fAY=51,97-51,88 = + 0,09 m.

9. Busnauennsa aoconiomuoi (f,;0) ma 6iOHOCHOT (f,ip,) Jli-

HIUHUX HeB’A30K BI/IKOHyIOTB 3a (OPMYJIOHO:

e =V(AX)? +(AY)?
Hanp.: fa5c=0,]0 M.
1 1
Jsio. = : J
8i0. ZD+fa6c 8i0. aon 2000
Hanp.: 1.,,=1/3028, wo & mesxcax oonycky.
10.Po3nodin niniiinoi Hee’sA3KH BUKOHYETHCS MPOMOPIIIi-
HUM (J10 HAWIOBLUMX JIHIA) BHECEHHSAM JIHIAHOT monpaBku (fAX;
fAY) no npupoctkiB koopauHat. Po3noauiserses (koj. Ne 2) 3 npo-
TUJICKHUM 3HAKOM Yy BUIJISAII 1HAEKCIB 13 TouHIcTiO a0 0,01 M 3a
dbopmynamu

——fAX-D ; fAY, ——fAY-D
n - n> n- n-
2.0 2.0
Hanp.: niniitna HeB’sa3ka no fAX nopisHioe —0,04. Otxe, st
HalOBLIOT 4-1 CTOpOHI/I (CT 3 —cr.4) HeB s13Kka Oy/le CTAHOBUTH:
JAX, = _ —0,04
Z D YT 30282
NiHitiHa Heg sa3ka no fAY oopientoe +0,09. Omorce, ona yiei
orc camoi cmoponu (cm.3 — cm.4) Heg 'a3ka OopieHioeamume:
Y, = fAY D - +0,09
Z D Y 30282
Koumpons: Cyma 1HJeKCIB Ma€e IOPIBHIOBATU BEJIMYUHAM Jli-
HIHHUX HEB S30K.

JAX

.88,16=-0,01u

88,16 = +0,03.: -
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11.06uucnhennsa koopounam mouox xody (X,Y) BUKOHYIOTh
3a opMyJaMu

X=Xpout AX; Y=Y,ouTAY;
XQZX]+AX2; YQZY]-FAYQ,'
X=X, tAX,. Y,=Y, . +AY,.

Koopaunatu oGUUCIIOIOTH MOCIIA0BHO, TOYUHAKOYN BIJ Bi-
JOMOi MO4YaTKoBOi koopAuHaTH (X,,,=20697,85) Ta nepiioro npupo-
CTKy KoopauHaT (AX;=+47,49 m) 1 BpaxoBYIOUH PO3MOALICHY
HeB s13ky (+0,01).

Omorce, X;=X,out AX; = 20697,85 + (+47,49 + 0,01) =
20697,85 + 47,48 = 20745,35.

OtpumaHuil pe3yJibTar 3anucyloTh y BIANOBIAHY rpady, 3a
UM TOKA3HUKOM OOYMCIIIOIOTh HACTYMHY KoopauHary (X, X; i
m. n.):

)X2 =X+ AX, =20745,35+(+35,22)=20745,35+35,22=20780,57,

Xo= X5+ AXs =20784,84 + (-28,24)= 20784,84 — 28,24=20756,60.
Koumponw: obunciieHa KoopJuHaTa KIHIEBOro MyHKTY (Xe)
Ma€ JIOPIBHIOBATH BIJOMINA BUXIJIHIM KOOPAMHATI 1ILOTO K MYHKTY
(Xiin)-
Hanp.: 20762,37=20762,37.
AHaJOr4yHO OOYUCIIIOITH KOOPAUHATH TOUYKU MO Y-ax.

3agdanna 2. OO0YNC/IeHHA KOOPAWHAT TOYOK 3eMe/Ib-
HOI AIVISTHKH
Mema: 03HaiOMHUTHCS 3 OCHOBHUMU MPUHIMNAMHA OOYHUCIECHHS KO-

OpJIMHAT TOYOK 3eMENIbHOT NISSTHKY (BUCSAYOrO T€OI0JIITHOIO

X0Ay).
Oonaonanna: HAUBIAYAIbHI 3aBJaHHs, TPOCTUH OJliBEIlb, MIKpOKa-

JBKYJISITOP.
Bminna i nasuyku, HaOyTI 111 YaC BUKOHAHHS 3aBAaHHS:

- aHaJli3 pe3yJbTaTiB TEOA0IITHOIO 3HIMAHHS,

- 0o0uuCIEHHS TUPEKLIHHUX KYTIB,

- 00uHUCIEHHS NPUPOCTKIB KOOP/IUHAT;

- 00YHMCICHHS MJIOCKUX MPSIMOKYTHUX KOOPJMHAT.
Pexomenoosana aimepamypa: [1,3,7,9, 15].
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Xi0 6UKOHAHHA 3060AHHA:
1) obuucanTU TUPEKLIiH] KyTH,
2) OOYMCIUTU NPUPOCTKU KOOPJMHAT,
3) OOYMCIUTU KOOPAMHATH TOUOK 3€MEJIbHOT AUISTHKH.

Memoouyni pekomenoauii 00 6UKOHAHHA 3A60AHHA:

[Topsimok 0OUMCIEHHS KOOPJAMHAT TOYOK 3€MENbHOI JUTSHKH
(BUCSYOIO TEOJOMITHOTO X0y ) Takuit (Tadu. 2.2).

1. Oouucaenna oupexuyiinux Kymie CTOPIH JIHIK (KOJ.
Ne 3) 3a hopmynoro

a+p.

JIupekuiiiHi KyTd B JAHOMY BUIMAJKY 3aBXJU OOYUCIIOIOTH
BiJl BIZOMOr0 “IOYaTKOBOr0” AUPEKIINHOrO KyTa (at,,,=322°02'53")
Ta BUMIPSTHOTO  TOPU30HTAJILHOTO KyTa Ha JaHy TOYKY
(8,;=225°04'44"), T06TO

;=07 = 322°02'53" + 225°04'44"=547°07'37".

[1pu 11pOMy 3aBKIM BUKOHYIOTH OFHY 3 JIIH:

akuo o+f>180°, Toni (a+p)-180°;

<180°, Toni (a+p)+180°;
>540°, Toni (a+)-540°.

OTXKE, 0 ;=0 TP = 322°02'53" + 225°04'44"=547°07'37" —
540°=7°07'37".

OtpumaHuil pe3ysbTar 3amucyloTh y BIANOBIAHY rpady Ta
O0YHCITIOITh HACTYTHI AUPEKIIIHHI KYTH (a, a3 i m.0.):
=00, +32=322°02'53"+172°23°41"=494°26'34"— 180°=34°26'34",

O =Onou P

2. O6uucneHHs npupocmkie koopounam, AX-AY (KoJj.

NoNe 5 Ta 6) BUKOHYIOTH 3aCTOCOBYHOUYU (POPMYJIH:
AX=D-coS0gpions AY =D-Sin0pign.

3. Obyucnenna KoopouHam moO4OK OLIAHKU (GUCAYO020

xo00y) (X, Y) BUKOHYIOTb 3a hopMyJiaMmu

X]:Xnoq+ A)(] N Y]:Ynoq+AY] N
X2:Xnoq+AX2 N Y2:Ynoq+A Y2 N
Xn:Xnoq+AXn N Yn:Ynoq+AYn .

Hanp.: X;=20745,35 + 22,00 =20767,35;
Y;=44176,51+ 2,75 = 44179,26;
X>=20745,35 + 36,62 = 20781,97;
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Y>=44176,51 + 25,11 = 44201,62.

Tabnuys. 2.2

IIpuxnao obyucienus KOOPOUHAM MOYOK 3eMeNbHOI OLIAHKU
(8UCS4020 ME0OONIMHO20 X00))

Ha- : Ipupict Koopaunatu
- rggﬁg? - Auperauiini (ilallli-i KOOPAHHAT '
H KyTH (1) D AX | AY
kTiB | KyTu () (D) . X Y
D-cosa |D-sina
1 2 3 4 5 6 7 8
[rion 322°02'53'
cm. 1 " 07377 (2207 22,00] 12,75 2074535 |44 176,51
] 1225°04'44 5 2076735 | 4417926
— 1 34°06'34" | 44.40| +36,62| 125,11
2 | 172°23'41 5 20 781,97 | 44 201,62
——— 97°05'00" | 81,25| -10,02 | +80,63
3 | 315°02'07 5 20 735,33 | 44 257,14
= 11494934 [ 55,01 -23,47 | 150,74
4 |332°46'41 12250407 | 39.57| -21.46 | +33.24 2072188 | 4422725
5 | 340°47'47" 2 ’ ’ 2072389 | 44 209,75

KyToBa, niHiiiHa HeB s3KK, a0COJIOTHA Ta BIAHOCHA MOXUOKH
npu O0YMCIIEHHI KOOPAMHAT TOYOK 3€MEJIbHOI AUISTHKM Ta BUCAYMX
TEOJOJIITHUX XO/1B HEe O0UYNCIIIOIOTHCSL.
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JlabopaTopHa podora Ne 3
CkaagaHHs IJIAHY TEOAOJITHOT 3HOMKH

3agoanna 1. I1o0ynoBa KOOPpAHHATHOI CITKH.

Mema: 03HAOMUTHCS 13 OCHOBHUMHU MPUHIMIIAMU OOYJ0BU KOOP-
JIUHATHOT CITKH.

Oonadnanna: apKyll KpeclsipChbKOro mnamepy, MpOCTHil OJiBellb,
3BUYaiiHa JiHiiika, niHiiika J[pobuesa (JIBJI), uupkynb-
BUMIPIOBaY.

Bminna i nasuyku, HaOyTI 111 Yac BUKOHAHHS 3aBAaHHS:

- BUOIp cnoco0y noOya0BU KOOPAMHATHOI CITKHU,
- 3actocyBaHHs JiHiiok [[pobuinesa Ta JIBJI npu noOynosi

KOOPJIMHATHOI CITKH,

- TEepeBIPUTHU MPABUIIbHICTh MOOYA0BH KOOPAUHATHOT CITKH.

Pexomenoosana aimepamypa: [1,3,7,9, 13, 15].

Xi0 6UKOHAHHA 3060AHHA:

1) oOparu cnocid noOya0BU KOOPJAUHATHOT CITKH;
2) BUKPECIUTHU NPSIMOKYTHY KOOPAUHATHY CITKY;
3) BHUKOHATH KOHTPOJb NOOYJOBU KOOPJMHATHOT CITKU.

Memoouyni pekomenoauii 00 6UKOHAHHA 3A60AHHA:

B 3anexHocTi Bil opMary apkyuia namnepy KOOpPJIUHATHY
CITKY OylytOTh TAKUMH OCHOBHMMU CHIOCOOaMU:

- 3aCTOCOBYIOUH JiHIKKY J[poOuinesa (ado JIBJI);

- 3aCTOCOBYIOUH 3BUYANHY JIIHIMKY Ta LHUPKYJIb-BUMIPIOBAY.

Po3mipu cTOpiH KBaapaTiB KOOPAUHATHOI CITKU B 3aJI€KHOC-
Ti Bl cnoco0y nmoOya0BH Ta NpU3HAYEHHs MOXYTh OyTu 4, 5, 8 Ta
10 cm.

[ToOynoBy KOOpJMHATHOI CITKW .JIiHIlIKOW /I[poduuieéa Bu-
KOHYIOTh (SIK MPaBUJIO, HAa apKyLuax gopmary A-2 Ta OUIbIIIE) TaK:

1) niHifiky NpUKIaIa0Th NapajieibHO HUKHBOMY Kparo ap-
Kyuia nanepy (puc. 3.1, @) 1 10 CKOLIEHOMY OTBOPY MPOBOJSITH JITHIIO
AB. Kineup mrpuxa “0” cyMIl@lOTh 13 TOYKOWO A 1 O CKOILIEHUX
Kpasix OTBOPIB MPOBOJASITH 3aCIUKH,

2) NHIAKY NPUKIAIAIOTh MEePIeHIMKYIsSpHO JiHIT AB, cy-
MILIAIOTh KiHI mTpuxa “0” 13 Toukow B Ta MpoBOASATH 3aCIUKH 1O
CKOLIEHUX Kpasix OTBOPIB (puc. 3.1, 6);
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3) 1no aiaroHaii KiHelp wrpuxa “0” cyMilmarTh 13 TOYKOIO
A (puc. 3.1, ¢) Ta N0 KIHIIO JIIHIHKK TPOBOJATH 3acCluky D,

4) nHIAKY OpUKIaAAlOTh NEPNeHAUKYJSIpHO JiHIl AB, cy-
MILIAIOTh KiHI mTpuxa “0” 13 TOUKO A Ta MPOBOASATH 3aCIUKH MO
CKOLIEHUX Kpasix 0TBOPIB (puc. 3.1, 2);

5) cyMiwarTe KiHelp mrpuxa “0” 3 Toukow D 1 AUBISTh-
Csl, UM MPOXOAUTH 3aciuka 6-ro BikoHIs yepe3 Touky C (puc. 3.1, 0);

6) SKIIO NONEPe/IHs] YMOBA BUKOHAHA, TOJ1 Yepe3 BCl CKO-
LIeH1 Kpai OTBOPIB MPOBOASTH 3aCIUKH;

7) OyIyroTb BHYTPILIHI JIIHIT KOOPJAUHATHOI CITKH (puc. 3.1,

e)
a 4] ] 8
D
0
0
0
0
(& oo oaol |, —++++0
A B A B
e 0 e
0 DG s =55 =D C D
0 o -
0 o -
0 _ _
0 _ _
e e e N e T _

Puc. 3.1. Ilobyoosa koopounamuoi cimxu JiHitikoro J[pobuuiesa

Konmponw 1: npu npukiagaHHi JIHIKKA B3J0BXK JiaroHajei
KBaApaTiB ii peOpo MOBUHHO MPONTH vepe3 BCl BEPILIMHU KBAJPATIB
naHoi citku (£0,2 MM) pO3MILIIEHUX HA JIaH1i J1aroHaJIl.

[ToOynoBa KOOPAMHATHOI CITKHM, 3aCTOCOBYIOUM 3BUYANHY
JUHIUKY ma WUPKy/1b-6UMIpI06ay, BUKOHYIOTh (K MPaBUJIO, HA ap-
Kyuax gpopmaty A-3 Ta ApiOHIille) TaK:

1) no miaroHaisix NpoBOASITH /Bl JiiHii (puc. 3.2, a);
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2) BIJl TOYKM IXHBOTO mepeTuHaHHs “O” Mo JIHISIX HUPKY-
JieM BIAKJIaAat0Th PIBHI BLAPI3KU (puc. 3.2, 6) 1 MO3HAYAIOTh 3aciy-
KaMH,

3) naHi 3aciuku 3’€Hy10Th y kBaapat ABCD (puc. 3.2, 8);

4) Bix To4OK A Ta B BBEpX BIJIKJIAAI0Th PIBHI BIJPI3KU J0-
BXKMHOIO 5 ¢M (puc. 3.2, 2);

5) Big Touok A Ta C BOpaBO BIAKIAMAOTh TaK CaMoO PIBHI
S-caHTUMETPOBI BiIpI3KU (puc. 3.2, 0);

6) OyayrOTh BHYTPILIHI JIIHIT KOOPJAUHATHOI CITKH (puc. 3.2,
e), Ta BC1 JIONOMIXHI JITH11 3a©§1/1pa}0TL.

a 8

A 1 1 1 1
Puc. 3.2.. [lobyoosa koopounamuoi cimku JiHIHKOW Ma yupryiem-
suUMIprosa4em

Koumponw 2: npu npukiagaHHl HUPKYJIsi-BUMIpIOBaYa OJHA
3 HOro HIDKOK 3aJIMIIAETHCS HA MICII, 1HIIIAa — TMEPECYBAETHCS MO jla-
roHajl JI0 BEPIIMHU HACTYMHOrO KBajpara, Npu IbOMY B KIHIIEBOMY
NOJIOKEHH1 TOXMOKa He Mae nepeBulyBaTu £0,2 MM.

3agoanna 2. OpopmiieHHS KOOPANHATHOI CITKH
Mema: HaOyTu NPAKTUYHUX HABUYOK OPOpPMJIEHHS Ta OLU(POBKU
NPSIMOKYTHOT KOOPJIMHATHOT CITKHU.
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Oonaonanua: apKyl KpeciasipCcbkoro nanepy 3 no0ya0BaHOI KOOP-
JIMHATHOIO CITKOM, IHJAMBIAyaJibH1 3aBJaHHS — BIJOMICTb
“O04KClIeHHs Ta BPIBHOBAXKEHHSI TEOJI0JIITHOTO X0y, MPo-
CTUIi ON1Bellb, MIKPOKAJIbKYJISTOP.

Bminna i nasuyku, HaOyTI 111 Yac BUKOHAHHS 3aBAaHHS:

- aHaji3 BiAoMocTi “O04YnCIIeHHs Ta BPIBHOBAKEHHS T€O10-

JITHOTO X0y,

- BU3HAYEHHS MaclITady IUIaHy,
- onu@poBka Ta 0HOpPMIIEHHS KOOPJAUHATHOT CITKH.

Pexomenooeana aimepamypa: [1,3,7,9, 13, 15].

Xi0 6UKOHAHHA 3060AHHA:

1) npoanamizyBatu BIIOMICTh “OOuucCliEHHS Ta BpPIBHOBa-

YKEHHSI TEOJI0IITHOTO X0y,

2) BU3HAYUTU HANOUIBLII Ta HAMEHUIl 3HAYEHHS KOOPIM-

HaT TOYOK TEOJOJITHOTO XOAY;

3) BHU3HAYUTH MacUITAO MJaHy;
4) nposectu oUUPPOBKY JITHINA KOOPJIMHATHOI CITKH,
5) BUTEPTH JOTOMIXKHI JIIHII.

Memoouyni pexomenoauii 00 6UKOHAHHA 30460AHHA
[ToOynoBaHy KOOpPJAMHATHY CITKY HEOOXIJHO MiAMUcaTH B
Takuil crnociO, oo MmjaaH TeoJ0JITHOrO X0y MICJisl HOro HaHECEHHS
3aiiHsIB HE MeHlIIe 2/3 YacTHUHU apKyllia namnepy.
OdopMiieHHsT KOOPAMHATHOI CITKU MPOBOAATH Yy Takii mMo-
CJI1JIOBHOCTI:
1) eusnauenna MiHIMATLHUX MA MAKCUMAIbHUX 3HAYEHD
KOOpAMHAT TOYOK X0y (Tadma. 2.1).
Hanp.: Xyax (cm.4)=20825,01;
Xoin (cm IIIT 1014)=20697,85
IIpu yvomy Ooexcuna xo0y Ha micyesocmi no oci X 0yoe
CMAHOBUMU:
Ly=Xonax — Xpnin=20825,01— 20697,85=127,16 m;,
Yiae (cm.4)=442635,78;
Yoin (cm.2)=44161,84.
IIpu yvomy, oosxcurna xo0y Ha micyesocmi no oci Y cknaoe:
Ly=Y o — Yin=44376,98 — 44161,91=103,94 m
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2) 3a OTPUMAHUMU PE3YyJIbTATAMU GUZHAYAIOMb MACUIMAD
IJIaHy X011y (SIK MPaBWIO, BUKOHYIOTh Y Maciutadax 1:250 — 1:5000).
Maciutad o0uparoTh y 3aJIeKHOCTI BiJl PI3HUIL HAWOLIBIINX 1 Hal-
MEHUINX 3HAYE€Hb Ta PO3MIPY apKyllia.

Hanp.: po3mip apxywa cmanoeumv 42 x 60 cm (chopmam
A-3), npu macuma6bi 1:250 (¢ 1 cm — 2,5 m) xi0 oxonumo:
Ly 12716

[, =—— =50,86¢cm ;
Y m 2.5
L
I, =1 = 10394 _ 41 s8cu:
m 2,5
npu macuma6i 1:500 (6 1 cm — 5 m) xio oxonums.
L
Iy =—%X = 127,16 =2543¢cm;
m 5
L
l, ==X = 10394 _ 20,79 cm ;
m 5
npu macwma6i 1:1000 (6 1 cm — 10 m) xio oxonumo:
L
[y =% = 12716 _ 12,71cm ;
m 10
L
l, =% = 103,94 _ 10,39 cm.
m 10

Omorce, macuuma6 1:500 — HationmumaneHiwuti npu HaHe-
CeHHI MOYOK 0AH020 MeodolimHO20 X00y Ha apkyut A-3 popmamy;

3) ouughpoeka niviii KOOPAUHATHOI CITKH.

Kpaiini jiiHii CiTKM NOBUHHI OyTH OLUM(POBaHI 3HAUCHHSIMU,
OJIM3bKUMHU 10 KOOPJMHAT HAUOUIBIINX Ta HaMeHIIUX TouoK. [Ipu
1IbOMY 3HAYE€HHS JIIHIA KOOPJIMHATHOI CITKM NOBUHHI OYyTH KpaTHUMHU
OCHOBI MaciTady.

Hanp.: poszmip cmopin keadpama KOOPOUHAMHOI CImKU
ckoae 5 cm (wo eionogioae 25 m 6 obparnomy macwma6i 1:500).
Omoxce, Ninii cimxu oyugposyromo 3HaueHHamu, kpamuumu 25 (123,
150, 175, 200 i m. n.).

Hativenwe 3nauenns koopounamu no oci X — 20697,85, eio-
NOGIOHO, HA HUMCHIU NiHII xoopouHamuoi cimxu (puc. 1.15) 6yoe
koopourama — 206757, no Y — 44161,91, omosce, 6yoe koopouHa-
ma—"44150" i m.n.
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3asoanna 3. HaneceHHsi TOYOK TeOTOJITHOTO X0y
Mema: 03HaliOMUTHUCS 3 OCHOBHUMHU NPUHIIMIIAMU HAHECEHHS TOYOK

TEOJ0JITHOTO X0y 3a BIJIOMUMHU KOOPJIMHATAMH.
Oonaonanua: apkyll KPecIsipChKOro mnarmepy 3 noOyJI0BaHON Ta

OLU(POBAHOIO KOOPJUHATHOIO CITKOI, 1HAMBIAYyaJbHI 3a-

BJIaHHSI — BIAOMICTb “OOYHUCJIEHHS] Ta BPIBHOBAXKEHHS TEO-

JOJIITHOTO XOAY~, TMPOCTUH OJIIBEIb, MIKPOKAJIbKYJISTOD,

LIUPKYJIb-BUMIPIOBAY, MacluTaOHa JIIH1iKa.

Bminna i nasuyuku, HaOyTi 1]l YaC BUKOHAHHSI 3aBJIaHHS:

- aHaji3 BiagomMocTi “O04YnCIeHHs Ta BPIBHOBAYKEHHSI TE€O10-
JITHOTO X0y,

- 3aCTOCYBaHHSI MaclITa0HOI JIHIMKKM mpu MoOYyA0BI MaHy
TEOI0JIITHOTO X0y,

- MPOBEJECHHS KOHTPOJIIO 3a MPaBUJILHICTIO HAHECEHHS TO-
YOK T€OAOJITHOIO X0y,

- o(opMJIEHHSI MJIaHy TE€O0JIITHOTO X0y .

Pexomenoosana aimepamypa: [1,3,7,9, 13, 15].
Xi0 6UKOHAHHA 3060AHHA:

1) mnpoBectu anaii3 BiAOMOCTI “OO4uCIEHHs Ta BPIBHOBA-
YKEHHSI TEOJI0IITHOTO X0y,

2) BHW3HAYUTH HAOJIM)KEHE MICLENOJOKEHHS TOYKH Ha ap-
Kylll nanepy,

3) HaHeCcTH TOYKM XOAY, 3aCTOCOBYIOUM MomnepedHuit (-
HilHUI) MaciuTao,

4) mnepeBIpUTH MPABUJIBHICTh HAHECEHHS TOYOK XOJHy, 3a-
CTOCOBYIOUM BIJIOMI TOPU3OHTAJIbHI MPOKJIAACHHS, JUPEKIIAHI Ta
BUMIPSIHI KYTH,

5) odopMUTH MJIaH TEOJOJITHOTO XOAY 3T1AHO 3 BUMOTaMHU.

Memoouyni pexomeHoauii 00 6UKOHAHHA 3A460AHHA:

HaneceHHs TOYOK TEOMOJIITHOTO XOJY BUKOHYIOTH Y Takiii
NOCJI1I0BHOCTI:

1) euznauenna keadpama, B SKOMY PO3MILILYETHCS TOYKA
(puc. 3.3).
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Hanp.: mouka I[IIl 1014, xoopounamu Axoi cmaHoensAmb
(ma6ﬂ. 2]) XHH]0]4:20697,85,' YHH]0]4:442]3,57 3HAXOOUMBCA 6
keadpami °675, 200;

moyka cm.l,  KoopOouHamu  KOmMpoOi  CMAHOBIAMb:
55“’”']:20745’35" Yo 1=44176,51, 3naxooumecs y rkeadpami ~’725,

175;

2) 6u3HaA4eHHA 6i00ai, HA AKIIl 3HAXOJIUTHCS TOYKA (B MET-
pax) Bia HaOAMK4uMX (MiBAEHHOT Ta 3aX1HOT) JIHIA KOOPAUHATHOI
ciTku (puc. 3.3).

/_\_//\
775 ﬂ
1,51
750 0,30cMm|
cm. |
=2 =
vy | O
on >
o<l
725 N
13,57m
700 2.71 oM, 111014
k [ M)
~ W [a\Ii'aY
q <
20675
44150 175 200 225

Puc. 3.3. [Ipuxnao nanecenHss mouoxk xo0y 3d KOOPOUHAMAMU

Hanp.: Koopounama mouxu I111 1014 no X-ax cmanogums —
20697,85 m, kKoopouHama HAUHUNCYOIL (NIBOeHHOL) NIHII 0aH020 Kéa-
opamy — *°675.

Omoice, 01 GU3HAYEHHA HA AKIH 6100 3HAX00UMbCA 0aHA
mouxka (6id ninii *°675), obuucniooms pisHuyio:

Ly=20697,85 — 20675,00=22,85 m.
AHnanociuno eéuxoHyroms 0ito no Y-ax:
Ly=44213,57 — 44200,00=13,57 m;



3) 6u3HaYeHHA MICUENON0NHCEHHA MOYKU — BUKOHYIOTH 3a
JIOTIOMOTOI0 [IUPKYJIS-BUMIPIOBAYa, PO3XUJI KOTPOrOo BUCTABJISAIOTH B
3JIEXKHOCTI B1J] PI3HUILL 3HAUYEHb [11 Ne2| Ta MaciuTaly njaHy.

Hanp.: ona nanecennss mouxu II11 1014 (puc. 3.3), piznuys
no X-ax sxoi cmanosums 22,85 m, npu macwuma6i nnany M=1:500 (s

1 cm — 5 m) pozxun yupxynsa-eumiprosaua 6yoe cmaHo8Umu:
L 22,85

1, =22 =222 g 570,
m Sm

no Y-ax pisnuysa cknadae 13,57 m, omowce, po3Xun YupkyJis-
sumiproeaya dyoe:

L, = L_Y = —13’57 i 2,70 cm;
m S5m
/\//\/
775
750 N <)
cm. 1]
O
725 RKe
700 > &

ﬁkj%17 1014
OVpP.KYyT=322 /u

25 M
5¢cm

20675
44150 175 200 225

Puc. 3.4. Ilepesipra npaguivHoCmi HaAHECeHHS MOYOK X00Y
4) oTpuMaHHI npomipu 6iOK1adarme B BIAMNOBIAHUX Ji-
HI KOOPJMHATHOI CITKH, sIKI TIO3HA4YalOTh 3aciukamu. JlaH1 3aciuku
3’€JIHYIOTh JIHISMH, MICII€ TIEPETUHY SKUX 1 BU3HAUYUTHh MICIIETOJIO-
YKEHHs MeBHOi Touku (puc. 3.3);
5) nepeegipka npasuivHocmi HaHeCEHHS TOYOK X0y BU3Ha-
YaeThCs MO HAMPSAMKY JIIHIA Ta iX 10BXHHaX. [ 1bOro po3xuiom
LUPKYJIS-BUMIpIOBaYa OepyTh HAHECeHW Ha T[JIaH BIAPI30K
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(puc. 3.4) 1 NOPIBHIOIOTH HOr0O 13 TOPU3OHTAIBHUM MPOKJIAACHHSIM
naHoi niHli (koj. Ne 5, ta6a. 2.1). JlonmycTuma po301KHICTh Y TOJIO-
’KEHHI1 TOUYOK HE MOBUHHA nepeBuliyBatu +0,2 MM.

Hanp.: /losxcuna siopizka mixc mouxamu 111 1014 ma cm. 1
cmarosumo 60,23 m (mabn. 2.1), wo eionosioace 12,05 cm (abo 6,023
NOOINOK Macuimaonoi ninitiky) y macwimaoi naany 1:500. I[lpu npu-
KIAOQHHI PO3XUNY YUPKYIS 00 3a0aH020 8iopiska (puc. 3.4) ye 3Ha-
yenHs mae oymu y medxcax +0,2 mm. B iHwomy eunaoxy micyenono-
JHCeHHS1 MOUOK Nepesipsaioms HOBMOPHO.

KpiMm 115010, 3a 1OMOMOI0I0 TPAHCHOPTHUPA MOPIBHIOIOTH KYT
OpIEHTYBaHHS BIJMOBIIHOTO HanpsaMKy. ToOTO oO4uCieH! Jupek-
nidHi KyTy (kosi. Ne 4, tabn. 2.1) 1 HanpsIMOK JIiHIT HA MJaHl MalTh
301raTucs.

Hanp.: Bumiproemo oupexyiiinuii kxym (puc. 3.4) Hanpsmky
11014 — cm. 1, npu ybomy 3HAUeHHs He MAE BIOPIZHAMUCA Ollbule
Hie Ha +1° 6i0 euxionozco pesynemamy (xon. Ne 4, mabn.2.1) =
322°02'53";

6) opopmaenna cxemu TeoA0NITHOrO xoay (puc. 3.5) po3-
NOYMHAIOTH 13 BUTUPAHHS BCIX JOMOMIDXKHHUX JITHIA, YACTIOBUX 1 OyK-
BEHUX MO3HA4YEHb. Y BEPXHIil YACTUHI MJIaHy BKA3y€ThCsl Ha3Ba X0y,
B HWXHIA — MIAMUCY€ETHCS Maclitad Ta BUKOHABELb, SIKMM CKJ1aB
miad. [1nau 13 3arojoBkamMu Ta niinucamu OOBOASTh Y PAMKY.
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IVIAH
mMeoooNliMHO20 X00Y

20825 .
P —
cm.3 ﬁ}/ — cm.4
800
{é/C‘m.5
cm.2

775

750 L

725

III71014

700 43

20675
441150 175 200 225 250 44,275

Buxonas: cmyoenm 108 epynu

Macuwimao 1:500 Heupruuyx 11

Puc.1.18. IThan meooonimuoz2o xo0y
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3aedanns 4. HanecenHns curyanii Ha IJIaH
Mema: o3HalloMUTHCSI 13 OCOOJIMBOCTSIMU HAHECEHHs CUTYyallli Ha
TJ1aH, 3aCTOCOBYIOUM YMOBHI MO3HAYEHHSI.
Oonadnanna: apkyul nanepy, iHAUBIAyalbHI 3aBJaHHS — BIJOMICTb
“O04ucseHHs] KOOPJAWHAT TOYOK 3eMeJIbHOT AUISHKK, OJi-
BEllb, MIKPOKAJILKYJISITOP, LIUPKYJIb-BUMIPIOBAY, MacliTaOHa
JIHIMKA.
Bminna i nasuyku, HaOyTI 111 Yac BUKOHAHHS 3aBAaHHS:
- aHaji3 BiaomocTl “OO0YUCIEHHs KOOPAMHAT TOYOK 3eMe-
JIGHOI JUJISTHKY
- 3aCTOCYBaHHSI YMOBHUX MMO3HA4Y€Hb AJis TOMOrpapiaHuX
MJIaHIB MEBHOIO MacIuTaly.
Pexomenoosana aimepamypa: [1,3,7,9, 13,15, 16].
Xi0 6UKOHAHHA 3060AHHA:
1) npoBectu aHami3 BiAOMOCTI “OO4YMCIEHHSI KOOpAMHAT
TOYOK 3eMeJIbHOI TUISTHKN
2) ckjacty TonorpadiuHUiA MiaH 3eMeJbHOT TIISTHKH,
3) odopmutu TomorpadiuHUil MjaaH 3eMeJIbHOI AUISTHKU
3r1JHO 3 YMOBHUMU MO3HAYEHHSIMU.

[Ipu nmpoknananHi TEOJOJITHOIO XOAYy OJHOYACHO MOXE BU-
KOHYBaTucs 3iiomka curtyaiii. CuTyailisi HaHOCUTBCSI B KypHal y
BULJISIAL a0bpucy, B MOJAIbIIOMY MEPEHOCUTHCS BIMOBITHUMU YMOB-
HUMH MMO3HAYEHHSMU Ha TJIaH T€OAO0JITHOrO 3HIMaHHs (Tada. 3.1).
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Tabnuys 3.1
OcHog1i yMO8HI NO3HAYEHHS NPU HAHeCeHHI cumyayii Ha niam

YMOBHI 3HAKH Hazssa Ta xapakrepuctuka 00’ ekra
p p

by miBmi:

a) HE XUTJIOBI; 0) )KUTJIOBI
yucnoge nozuadenus “2’’exazye
210K KINbKICMb NOGEPXIB;

0 OyKeene NO3HAYeHHs 6KA3YE Mame-
pian nobyoosu:

K" — kam sHuil, yeansaHut;, “m’ —
Memanesuti ‘0’ — Oepes sHull

2KH

Mesxi yTi1b:
a) OararopiuHl HaCaKEHHS (Can ),
I 0) macoBuIIA Ta JYKH,
| ! B) pLUIA;

0 IHOOI Y2I00s1 PO3MEINCOBYIOMbCS 3d
O0NOMO20I0 YMOBHO20 NO3HAYECHHSL

O OO0
O OO0
OO0
O OO0

PH1 OYIKH (HAHOCSAMbCS HA HeJICUM-
7108y 0Y0i8110)

KomyHnikari:

\
1
Y
? Enexrpomiacranmii, Tpancdopmaro-
B : :
a a) Hajm3eMHuH TpyOomposin (B —

BOZIOTIPOBIA, [ -razomnposin);
n m 0) minii enexrponepenau (JIEIT) 13

0 CTOBIIAMH.

T, T T O . Oroposki kam’siHi Ta 3a711300€TOHHI:

® ® ® 6 a) Bume 1 m; 6) Husxue 1 m.

Fe--—-—- o——-——- * Ja Oropoxi MeTasieBl: a) Ha KaM SHOMY
—e . *— 0 (6eronnomy) yHaamenTi; 6) O11b-
me 1.

| | | | ' a Oroposki fepes’siHl: a) CYIIIbHI,
| | | 6 0) Ha kam’ sHOMY (OeToHHOMY ) (hyH-
JTAMEHTI1

N Oroposka 13 IPOTAHOI CITKH
(BOJTBED)

BEAN [Tynkt JII'M Ta Mepexi 3rymeHHs

Miciie mepeTuHy KOOpAMHATHOT
CITKHU (U€PBOHUM KOJIBOPOM )
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JlabopaTopHa po6ora Ne 4
OO0uncIeHHs MJI0IN

3aedanna 1. O04YHCIeHHS NIJIOWI 3eMeJbHOI MiISIHKHA
AHAJIITHYHAM CIOCOOOM
Mema: 03HAHOMUTHCS 3 OCHOBHUMM NPUHUUNAMU OOYMCIICHHS
10111 3€MEeJIbHOT IJISTHKY.
Oonadnanna: HIWMBIAYalIbHI 3aBIaHHS — BIAOMICTh “OO0YUCICHHS
KOOpAMHAT TOYOK 3€MEJIbHOI IIJISHKK, BIAOMICTh “O0umuc-
JICHHSI TJIOII 3eMEeJIbHOI TUISHKHA aHAJIITHYHUM CIIOCO00M”,
NPOCTUIA OJTIBELb, MIKPOKIbKYJIATOP.
Bminna i nasuyku, HaOyTI 111 Yac BUKOHAHHS 3aBAaHHS:
- aHam3 BIAOMOCTI “OO04YUCIEHHS KOOPJIMHAT TOYOK 3eMe-
JIGHOT JJISTHKT
- 3aCTOCYBaHHS aHAJIITUYHOrO Crnoco0y npu OOYMCIEHHI
TIJIOII1 3€MEIbHOT JIJISTHKY,
Pexomenoosana aimepamypa: [3,7,9, 15].
Xi0 6UKOHAHHA 3A4860AHHA:
1) npoananizyBaTu BiIOMICTh “OOYUCIEHHS KOOPJMHAT
TOYOK 3eMeJIbHOI TUISSHKN
2) OOYMCIUTU PI3HULI KOOPJAMHAT 3aJHbOI Ta MEPEeAHBOI
TOUOK;
3) OpOBECTHM KOHTPOJIb OOYUCIEHb, BU3HAUAIOUHU CYMY
OTPUMAHHUX PE3YJIbTATIB,;
4) OOYMCIUTH MJIOLULY 3€MEJIbHOT JUISTHKH.

Memoouyni pexomenoauii 00 6UKOHAHHA 30460AHHA
JI51s BU3HAUYEHH$ 1011l 3aCTOCOBYOTh TPU OCHOBHI CIIOCOOU:
- rpadiuHuii;
- MEXaHIYHUH;
- aHaJITUYHUH.

B reonesii Ta 3emiieycTpoi HaOLIBIOrO MOLIMPEHHS HAOYB
aHanimuyHull cnocio6, IKUKA Tojisirac B 00OYMcIIeH] IO JIISHKA 3a
KoopauHaTamu ii BepuinH (tadsn. 2.2). [Ipu npomy KoopauHaTH Bep-
UIMH JUISTHKA BUMUCYIOTh Y B1IOMICTh “O0YMCIICHHS MJIOLLI 3eMeJTb-
HoO1 niuisiHku” (Tabn. 4.1), ne 6e3nocepenHbO OOUUCIIOTH TMIIOLLY,
3aCTOCOBYIOUYM (HOPMYJIH
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1 1
S=o XX (=Y, S=S XN (XX, )

Bu3zHayeHHs mjolii 3eMeIbHOT JUISIHKA BUKOHYIOTh Y Takii
nocyiaoBHOCTI (Tadu. 4.1):

1) oOuuCneHHs pi3HUUI KOOPOUHam 3a]HLOI Ta MepeIHbOT
To4OK (K0j1. Ne5 ta 6) okpemo no X-ax (X; ;—X;. ) taY-ax (Y;,;—
Y, )

Hanp.: ona 1-i mouxu (puc. 4.1):

Xs— X5, moomo X; ;— X;1=20723,89 - 20767,35=-58,08;

Y,—Ys, moomo Y, ;- Y, ;=44201,62 — 44209,75=-8,13.

Pe3ynbpTaTu 3anucyoTh y BiANOBIAHY rpady;

2) obuucnenna cymu 3HaveHb 1o kojjoHkax NeNe 5 1 6, pe-
3yJbTATH 3aMKUCYIOTh Y HUYKHIO YaCTUHY BIIMOBITHOT KOJIOHKH.

Koumpons: cymu xonoHok NeS Ta 6 MaroTh JOpIBHIOBA-
™ “0”.

Hanp.: > ioine5=0; D wonres=0, mobmo, ymosa suxoHana

3) MHOMCeHHA OTPpUMaHUX 3HaveHs (kon. Ne 5 abo 6) Ha KO-
OpJIMHATH BIAMOBINHOI TOUKH (X; abo Y;), T0OTO:

Xi(Yi+1—Yi_y)s Yi(Xi-1—Xi+ )
Hanp.: ona 1-i mouku
Xy (Y= Yg)=20767,35(44201,62 — 44209,75)= -168838,55;
Y (Xo— X5)=44 179,26-(20723,89 — 20767,35)=-2565931,42;

4) obuucnenna cymu 3HaueHb No KonoHkax Ne7 ta 8, pe-
3yJbTATH 3aMKUCYIOTh Y HUYKHIO YaCTUHY BIIMOBITHOT KOJIOHKH.

Koumpons: cymu xosionok NoNe 7 ta § He MarOTh BIPI3HSI-
THCs OlNIbIIIe HIK Ha IBA 3HAKKW OCTaHHBOTrO 3HaueHHs (£0,02).

Hp.: > ionney=14558,41; > iornes=14558,40, mobmo ymoea
BUKOHAHA,

5) BHU3HAUYEHHS CEPEOHbO20 3HAYEHHA MDK KOJOHKAMHU
NoNe 7 ta 8 i 6e3nmocepenHe OOUMCICHHS MO AUTSTHKY:

B cep.swaq.z kon.6ma’l
= > ,

Hanp.: $=4558,405/2=2279,25. Omxce niowa 3emenvHoOl
Oinanku cmanosums 2279,25 m°, abo 0,2279 za.
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IIpuxnao obyucnenus niowyi 3emenbHol OUISAHKY

AHATITMUYHUM CNOCOOOM

Tabnuys 4.1

= X
i Koopaunaru é ;N o Nt
z | | L |
o i 7 * T
¢ Y & = B o
al ]
1 3 4 5 6 7 8
1 |2076735 | 4417926 | -58,08 | -813 -168838,55 | -2565931,42
2 120781,97 | 44201,62 | +32,02 | +77,88 | +1618499,82 |+141533587
312073533 | 44257,14 | +60,09 | +25,63 | +531446,51 |+2659411,54
41 20721,88 | 4422725 | +11,44 | -47,39 -982009,89 | +505959,74
512072389 | 44200,75 | -45,47 | -47,99 -994539,48 | -2010217,33
Y <= | +10355|+10351 | +2149946,33 | +4580707,15
Y= | -103,55|-103,51 | -2145387,92 | -4576148,75
>= 0 0 455841 4558,40

S =4558405/2=2279,25 m’=0,2279 2a

2

8§=0,2279 za

5

4

Puc. 4.1. Abpuc 3emenvroi Oinsanku npu 004UCIeHHI iT nowi anarimudHum
cnocobom
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