! BukoHaHHMII KOHCIIEKT Ta 3aBJaHHs HAJACHJIATH Ha eJ.momTy: Maletz_natasha@ukr.net !
A6o B Tesrerpam 066 28 78 117
O60B’s13x0B0 BKazyBaJn IIIb yuns i Homep rpynu

Jara: 22.04.2022
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['pyna Ne b-1 «by1iBHMITBO Ta HUBIJIbHA iH:KeHePisD»
VYpok Ne 52-53
Tema: BumiproBanns JIiHii Biggajgemipamu.
Tema ypoky: BumiproBanHs JIiHiiH ONTHYHUMMU BilajgeMipamu .
Henpsimi cnoco0u JiHIHHUX BUMIPHOBAaHb
Meta ypoKy: HaBUHTHCS Ta O3HAWOMHUTHCS 3 3aralbHUMH BiJOMOCTSIMU MPO T'€OJE3110 Ta
re0JIC3UYHI BUMIPIOBaHHs, PO TonorpadivyHi MIaHu 1 KapTH, a TAaKOX MPO BUMIPIOBAHHS
JHIN BigmazeMipamMu.
Tun ypoky: KoMOIHOBaHMIA.

X1 YPOKY:
1. BumiproBaHHs JIiHiii ONTHYHUMMU BilgajaeMipamu.
besnocepenni BUMIpIOBaHHS OOTSKIMBI, KOJM AOBXKHHA JIHIA  OlablIa BIJ
JIOB’KMHU BUMIPIOBAJIBHOTO MPUIIAaAy; MOBEPXHS BHUMIPIOBaHb HEpIBHA, 3a00JI0UEHa,
nicucta. Tomy BUHMKae HEOOXIIHICTh 3aCTOCYBAaTH HEMpPsiMI COCOOM BMMIPIOBAHb,
Ak (GYHKIIT JeAKMX apryMeHTiB. Tak MNpPUHUMI BUMIPIOBAHHS JIHIH ONTUYHUM
BiZJaTeMipoM TonArae y BU3HAUeHHI BincTadi L. 3 NMPAMOKYTHOTO TPUKYTHHKA 3
BIIOMHM ITapaJaKTHIHUM KYyTOM ﬂ i mpoTuneKkHO cTopoHoo b (puc. 8.1).
Jlna cnpoluieHHAs BUMIPIOBAaHb, OQHY 13 BEJIMYMH MPUIMAOTh 3a MOCTIHHY, a
THIITY BUMIPIOIOTbD.
Skmo nocriiiauM € Gasuc b, a

napanakTHaHuii  KyT /3 BUMIpIOKOTH,

b TO L€ — BiAJEMIP 3 MOCTIHHUM Oa3u-

J5) COM 1 3MIHHMM KyToMm. ko
I HOCTIMHUM € MapanakTUYHUN KyT ﬁ a

0asuc b BUMIPIOIOTH, TO L€ BiggameMip
13 3MIHHMUM  0a3ucoM 1 TOCTIHHUM

PucyHok 8.1 — kyroMm. Ile HaiOILIBII  PO3MOBCIOJI-
MpuHUMN BUMiprOBaHHSA NiHIN KEHMH THI ONTHYHMX BIIAJIEMIPIB,
ONTUYHUM BiaoanemMipom BIH 3aCTOCOBYETbCA y TEOHOJITAX 1
HIBEJIpax 1 HA3HBAETHCSA HUMKOBGUM

8i00anemipom.

Jlna BUMIpIOBaHHS JIHIT, Ha 11 KIHIAX BCTAHOBIIIOIOTH MPHJIAL 1 HIBETIPHY PEHKY
3 CAaHTUMETPOBUMH MNOAUTKaMH. [Ipy ropu3oHTaNbHOMY MOJOKEHHI BI3HPHOI OCI,
MPOMEHI BIA BIAAAJeMIPpHUX HHTOK (puc. 8.2) mpolayTe depe3 00 €KTHUB 1,
npoimosmy  Gokyc F', neperHyrs HiBemipHy peliky B Toukax A i B
BIIOKPEMHBIIIH /1 CAHTHMETPIB Ha PEMIIL.

3 noxi6Hocti TpukyTHUKIB a'b'F Ta TpukyTHUKa ABF , MoXHa 3anmucaTH:

>
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L' = M, (8.2)
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ne [ — ¢oxycHa BincTaHb 00’ €KTHBA;
P — BlACTaHb MK JaJ€KOMIDHUMU HUTKaMH,

L' - sincrans Bix Gokyca 06’ €KTHBA 10 HiBETIPHOI PeHKH;
N — KITBKICTh CAHTHMETPOBHX MOJUIOK Ha PEHIIL.
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PucyHok 8.2 — BUMiproBaHHSA BiaCcTaHen ONTUYHUM Bigaanemipom

Bignomenus

Sk (8.3)
p

IJI1 KOHKPETHOTO MPHWJIAAy TMOCTIHHE 1 HA3WBAETBCA KOehiyicHmom HUMKOBO2O
siooanremipa. Toal Bupa3 (8.2) MOKHA 3aMMUCATH Y BUTJISAII:

L'=kn. (8.4)

3 pucyHka 8.2 BHJHO, IO BIJCTaHb BiJ OCl 00epTaHHS NPUIaLy 10 HIBEIIPHOT
PEHKH CKIIaJac:

L=L+f+6, (8.5)

ne O — BiAcTaHb Bijg 00 €KTHBA 10 0CI OOEPTaHHS MPUIAY.
Cyma
f+o=c (8.6)
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HA3UBAETHCS MOCTIMHOIO MPUIIALYy.
Omxe 3 ypaxyBaHHsIM Bupa3iB (8.4) Ta (8.6) MOJKHa 3arucaTu:

L=L"+c, a6o L=kn+c. (8.7)

Y cydacHUX TE€OJOJITIB BEJIMUMHA C Majia, TOMY MOY<HA 3alUCaTH:
L=kn. (8.8)
CyuacHi TeOIOIITH BUTOTOBIAIOTH Tak, mo Ak =100. ToGTO pi3HULA BiLIiKiB
MK JaJ€KOMIPDHMMH HHATKaMHM Ha HIBETIPHINA peiilll B CaHTUMETPax BIANOBIJIAE
BIZICTaH1 B IPUJIALy 10 PeHKH B METpPaXx.

[Ipy HaXWIEHOMY TOJIOKEHHI BIZMPHOTO MPOMEHS 30POBOI TPYOH Teo0J1iTa
Ma€MO HACTYITHE: HeXall BI3SUPHHI MTPOMIHb HaXUJICHHUH HAa KYT V', TO 3aMICTh BIITIIKY

M'N'"=n" (puc. 8.3) orpumaemo Bimnik MN =n. Ane
n'=n-cosv. (8.9)
[TincraBumo #oro B hopmyny (7). Toal otpumaemo:

L=kn'"+c=k-n-cosv+c. (8.10)
3BaKalouM Ha Te, MI0 I TomorpadIuHUX 3HIMaHb BHKOPHCTOBYIOTH HE
HaXWJEHI BiCTaHi, a iX MpoeKIio d Ha rOpU30HTAIbHY MUIOIIMHY, MOKHA 3aTUCATH:
d=L-cosv. (8.11)

[TincraBuBIIM CrOaM BUpa3 A HaxuieHoi Bijacrani (8.10), orpumaemo

d =(kncosv+c)cosv = kncos’ v + ccosv ~ kncos’v.

OTxe, MOJKHA 3aNIUCaATH:

d=L-cos’v. (8.12)
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[Ipu BUMIPIOBaHHSX JIIHINA 3 MIJIBUILEHOK TOYHICTIO BI3MPHY BICh 30POBOI
TPyOW HABOAATH HA BIAJIK, OJIM3bKUI 1O BUCOTU MPHUIIALY L.

[Tpu TaxeoMeTpUUHMUX 3HIMAHHSAX JJIs MMIABUILEHHS MPOAYKTUBHOCTI Tpalll Ta
IUTSL TIOJIETHICHHS MIIPaXyHKY KIIBKOCTI CAHTUMETPOBUX TMOAUIOK IO PEHIll OaHY 3
JDaJIeKOMIPHUX HUTOK Te€0a0JiTa HaBoaATh Ha BTk 1000 (puc. 8.4), Toai BiAIIK 1O
IHIIK ganekoMipHid HuATI 1212,
oxpa3y K JO3BOJSE€ BHU3HAUUTH
BIZICTaHb:

1212 - 1000 =212 mMm;

21.2cm x 100 =21.2 m.
TouHICTh BUMIPIOBaHHS BlJICTaHEH
HUTKOBUM BlJ1aJIe-MIPpOM CKJIaJIa€
AL:L=1:300. OcHOBHI
NOXMOKM BHUMIPIOBAHb BHUKJIMKAHI
noXuOKaMHu BIJUTIKIB IO HIBEJIPHIN
peiii, yepe3 pe  (pak-Iiro
(mepenoMiieHHs1) Ta KOHBEK-I[IIO
(npunecenns). I[Ipomeni y pi3zHuX

PucyHok 8.4 — Bigniku no mapax atMocdepu
BiAAanNeMipHUX HNUTKax NEPENOMIIOIOTECA 10 PI3HOMY,
TOMY 300paK€HHS KOJIUBAETHCH,

BIJUTIKH CIIOTBOPIOIOTHCSI.
JInst 3MEHIIeHHS [IUX BIUIMBIB 3aCTOCOBYIOTHCA ONTHYHI Bigmanemipu. Cepen
PI3HUX MOJIEJIei ONTHUYHUX BlaIeMIpPiB MOXKHA BUALIUTH Taki: /[H-8; /[-2; JIHP-5.

Ontuunamii  Bigmanemip JIH-8 (y Burmsal Hacaaku Ha 30poBy TpPyoOy)
BIJTHOCHUTBCS 70 MPHUJIAJIIB 3 3MIHHUM MapaJaKTUYHUM KyTOM 1 MOCTIHHOK 0a3010 y
BUTIJISIII OJHOMETPOBOI TOPU30HTANILHOT peliku. BiH npu3HaueHui 11 BUMIPIOBAHHS
i Big 50 mo 700 m 3 BimHOCHOK nmoxuOkor 1:1000 (8 cm Ha 100 m).

J[-2 — ue Binganemip 3 3MIHHUM MapaJlaKTUYHUM KYTOM 1 MOCTIHHUM 0a3ucoM.
3aCTOCOBY€ETHCS Ul BUMIPIOBaHHS JiHIA 10BKUHOIO 40 + 400 M 10 TOPU30HTANIbHIM
Y1 BEPTHKAIBHIN el 3 BIAHOCHOO nmoxuOkoro He Oibme 1 : 5000.

J[HP-5 — ue Bigmanemip (peayKIidHUAK y BUIJISAAI HaCaaKH Ha 30pOBY TPyOy) 3
NOCTIMHUM TApaJJaKTHUHUM KYyTOM. 3aCTOCOBYETHCS [JI1 BHMIPIOBAHHA JIIHIN

nosxuHOr0 20 + 120 M 1o BepTUKaNbHIN peiill 3 BiHOCHOIO noxubkoro 1 : 1000 -
1 :2000.

8.2. Henpsimi cmocoOu JIiHiIifHUX BUMIPIOBAHb

Uepe3 pi3HOMAHITHI TEPENOHHU, BIACTaHI MOJKHA BHUMIPIOBATH HEMPAMUMU
cocobamu. JIsi 1bOro BUMIPIOIOTH OyIb-sAKl 1HII BEJIMYMHH, (DYHKIIOHATBHO
NOB’s3aH1 3 PO3IIYKYBaHOK BEIMYMHOK. Ha mpakTuill JTOCUTh 4acTo 00 €IHYIOTh
pi3HI MOOYI0BH BUMIPSHUX Ta OOUUCIICHUX €JIEMEHTIB TPUKY THUKIB.
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Hexait nns Bu3HaueHHs HEAOCTymHOI BifctaHi AB (puc. 8.5) 3po0bieHi
BUMIpIOBaHHS y TpukyTHUKax ABD  ta ABC. Toml 3a TeOpeMOK CHHYCIB,

OTPUMAEMO:
L b’
sin 5 sing,’
L’ b

2

sin 8, sing,’

3BakarOuu Ha T€, 110 /I TPUKYTHHKA ICHYE CIIBBIIHOIICHHS

b

C sing, =sin(S + f,),
B;
sing, =sin(fS, + f3,),
- MO>KHA 3aIIUCaTH:
, ., SIn
L'=0b"— P ;
sin(f, + 5,)
B
8.13)

PuyHok 8. 5 — BU3HauYeHHs I"=b sin 3,

HeAOCTYNHOI BiACTaHi “sin(B, + B.,)

Hexait AL=L"—L" toni, sxkmo BimHOcHa mOXubGKa OTPUMAHOI BiiCTaHi
AL:L we mnepesumye 1 : 1000, 0GUHCITIOIOTE CepelHE 3HAYEHHS BHUMIPSHOT
BiZCTaH1 3a (HOPMYJIOIO:

_L+L
o

L (8.14)

TouHicTe OTPUMAHOT BIACTaHI 3a1€KUTh B (opmu TpUKyTHUKIB. Halikpammm
BBA)KAETHCS BUIMAJ0K, KOJIM BHYTPILUIHI KYTH TPUKYTHHKA OJM3bK1 10 60°.

SIkio Mk ToukaMu A 1 B euoumicme ¢iocymns (puc. 8.6) BUMIPIOIOT JOBKUHY

cropin AK = a ; KB = b taxyr [f mix

B Humu. Toml HeEBIAOMY BIACTaHb MIK

Toukamu A 1 B BU3HAUarOThb 3a (hOPMYIIOFO:

L=.\a +b —2abcosfB. (8.15)

IHapanaxmuynuii  cnocio  BUMI-
PIOBAHHS JTOBXKHH JIIHINA TOJIATAE Y TOMY,
10 Ha OJHOMY KIHIl JIHIT Po30UBalOTh
0asuc (puc. 8.7), a Ha IHIIOMY BHMIPIOIOTh

PucyHok 8.6 — BU3HaUYeHHS
HeBUAUMOI BiACTaHi
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kyT [3. Tomi, 3TiIHO PUCYHKA MAEMO:

b
Lz—ctgé- (8.16)
b 2 2
2
A V; B Axmwo  npuithsta  F>12°;
b m, = +20", BigHOCHA  TOYHICTb
2 , m, 1
. BUMIPIOBaHHS 0a3ucy — =———,
PucyHok 8.7 - MapanakTM4YHuM b 4000
cnoci6 BUMiploBaHHsA TO CEpelHs KBaJpaTH4YHa NOXHOKa

BUMIpsiHOT JiHIT AB mopiBHIOE

m SL.
72000

KoHTpoJIbHI 3an1MTaHHA

1. llo Ha3UBaIOTh ONTHYHUM B1JIaJIEMIPOM 3 TIOCTIHHUM 0a3ucom?

2. lllo Ha3uBarOTh ONTUYHUM BIJIAIEMIPOM 3 TIOCTIMHUM NapalaKTUHYHUM KYyTOM?
3. Illo Ha3zuBarOTh KOE(DIIIEHTOM HUTKOBOTO BijiajeMipa?

4. 11lo Ha3MBarOTh MOCTIHHOIO Bimmaaemipa?

5. Homy gopiBHIO€ Koedilli€HT HUTKOBOTO BiJaajieMipa isl CY9acHUX MPUIaliB?
6. Y yomy nosnsirae 0COOIMBICTh BUMIPIOBAaHHS HAXWJICHUX JIIHIA OMTHYHUM
BiLmanemMipom?

7. SIka TOUYHICTH BUMIPIOBAHHS JIiHIM ONTUYHUM BiJlaeMipom?

8. Henpsimi criocoOu BUMIpIOBaHHS JIiHIH.

9. TouHICTh BUMIPIOBAHHSI JIIHIM HEIPSIMHUMH CTIOCOOaMHU.

10. BumiproBaHHs TIOBKUH HEBUIUMHUX JITHIM.

11. V yomy cyTHICTh BUMIPIOBAHHS JIHIN MApaIAKTUYHUM CTIOCOOOM?

12. fxa To4HICTh BUMIPIOBAHHS JIIHIM MapaJakTUYHUM CIIOCOOOM?

13. CyTHICTh BUMIPIOBAHHS JIIHIN €JIEKTPOHHO-ONITUYHUM CITOCOOOM.

14. CyTHiCTh IMIIYJIBCHOTO CIIOCIOY BUMIPIOBAHHS JOBXKUH JIiHIH.

15. CytHicTh dazoBoro crnocioy BUMIpIOBAHHS JOBXKHUH JIIHIH.

16. ImmynbcHO-(a30B1 BiiaIeMipH.

! BI/IKOHaHI/Iﬁ KOHCIICKT Ta 3aBAAaHHSA 3aBJIaHHA HAACUJIATHU HA e.n.no'{Ty:
maletz natasha@ukr.net !

A0 na Baiioep, Teerpam 066 28 78 117 /O60oBsizkoBo BkasyBau I1Ib yuns i Homep rpynu/
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