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BUKOPUCTAHHA KOMIT'IOTEPHOI JIABOPATOPHOI
YCTAHOBKMU /I BUBHAUYEHHS INIBU/IKOCTI KYJIBKU
TA BUBUEHHS BIZIbHUX MEXAHIYHUX KOJIMBAHbD

Boaoanmup BOPOTA, Casa OCTAITYYK

\% cmammi DO32NAHYMO NPUKIA0
BUKOPUCMAHHSL 1ADOPAMOPHOT pOOOMU 3 GUEUEHHS.
BIILHUX  MEXAHIYHUX KOAUBAHL 3a  OONOMOZOI0
Komn tomepa. Hasoosimucs DO3DAXYHKU
napamempie  HO60I  aabopamopHoi  pobomu,
nepcnekmugu énposaoddicenns IIK 6 nabopamopruii
NPAKMUKYM 3 QI3UKU.

In the article the example of the use of
laboratory work is considered from the study of
free mechanical vibrations by a computer. The
calculations of parameters of new laboratory work,
prospect of introduction are pointed the personal
computer in laboratory practical work from
physics.

Ilocmanoeka npoodaemu. B Ham yac
MIPOHUKHEHHSI KOMIT'IOTEPIB y Bci chepu
KUTTA BXKE HI B KOTO HE BHUKIHUKAE
3IUBYBaHHS YW HAJIMIPHOTO 3aXOTUICHHS.
[TepconanpHUII KOMIT'IOTEP CTAaE HOPMOIO

KUTTA SIK 3BUYAWHHUNA  €JIEKTPUYHUU
npunaa. OpHak cdepu 3acTocyBaHHA
KOMIT I0TEPIB 3 4acoM BCE
po3mupiooThecsi.  OCBITHA — Taly3b  HE
CTOITh OCTOPOHB, & aKTUBHO IITYKA€ IIJISIXH
Bukopuctanus 1K, BCE OuIbIIE

OPIEHTYETHCS HA KOMIT FOTEPHI TEXHOJIOTTi
SIK JDKEpEso 3HaHb IS YYHIB 1 CTY/ICHTIB,
K IHCTPYMEHT L CTBOPEHHS
BIPTYaIlbHUX  TPOEKTIB, MIATOTOBKU
pPI3HOTO pPOAY NOKYMEHTalild 1 3BITIB, a
TaKOX JUIS BUKOPHCTAHHS SIK JI€BHH 1
TOYHUN IHCTPYMEHT 3 METON BHUKOHAHHS
pI3HOTO pory BUMIpIOBAaHb 1
MaTeMaTUYHUX PO3PAXyHKIB.

[MInpoke 3ampoBamxenHs IIK vy
HaBYaHHI B3araji 1 30KpeMa I dYac
BUBUEHHS Kypcy QI3UKH [a€ 3MOTy, 3
OJIHOTO OOKY, 3HAYHOIO MIPOIO MOCHUIIUTH

CaMOCTIHHY poboty CTYJEHTIB,
aKTHUBI3yBaTH iXHIO Mi3HaBaJIbHO-
MOIIYKOBY,  JTOCTIIHUIIBKY  JISUTBHICTb,
PO3KPUTH  MOXJIMBOCTI  KOMIT FOTEpPHOT

TeXHIKH IS peanizaiii  0CcoOMCTHX
MOXJIMBOCTEH KOXHOIO CTYAEHTa, a 3
HIIOTO CIPUSTH  TIOAAJIBIIOMY
BJIOCKOHAJICHHIO METOJMKH HAaBUaHHS Ta
CHUCTEMHU HAaBYAJILHOTO €KCIIEpUMEHTY [3].
He 3anumaerbest ocTOpoHB IMpolecy
IHTerpauii KOMIT'IOTEpIB y HaBYAJIbHOMY
mpoleci 1 BUILI HaByallbHi 3akiaau (BH3).
Jlnst xapenpu (i3uko-MaTeMaTHIHUX HAYK
JlepxaBHO1 JIbOTHOI akaaeMii YKkpaiHu
(IJIAY) 3aKyIUICH1 1 AKTUBHO
BIIPOBAJDKYIOTHCSl Y HAaBYAHHS KYpCaHTIB
JIBa KOMIT'IOTEpHUX KjacH. BukoHyeTbcs
UK JIA0OpaTOpHUX poOIT 3 PO3ILTIB
«Mexanika» Ta «MonekynspHa ¢izukay. |
Xoua 3BHYAHI (Di3UYHI JTabopartopii mie
NpalolTh  HAa  TIOBHY  TOTYXKHICTB,
npwiagy, $Ski B HHUX (DYHKUIOHYIOTb,
BIJIIPALIIOBAJIA CBIl pecypc 1 Bxke OuIbLIe
20-30 pokiB BHMararoTh 3aMIHA Ha HOBE
cydacHe YCTaTKyBaHHs. Biarak mnocrae
npoOiemMa  OHOBJEHHS  MaTepialbHO-
TEXHIYHOT 0a3u (PI3UYHOTO MPAKTUKYMY.
3aBASIKM  Cy4acHOMY  JabopaTopHOMY
obnanHanHoo  Qipmu  «L-mikpo» (M.
Mocksa, Pocis) Mu MaeMo MOXKIUBICTH
MEepPEeXOUTH 0  CYYaCHUX  METOHIB
HaBYaHHSA (QI3UKH KypCaHTIB akajemii 13
JIBOX 3a3HAUYEHUX PO3AUIIB Kypcy (I3UKH.
Mema cmammi. OckutbKu
TpaauUIiHUN  QIBUYHUI  [PAKTUKYM
BHUBIPEHH dYacoM 1 TMPOIyMaHWdl 10
HallMEHIINX JpPIOHUIb, MU HaMaraeMocs
30epertu OUIbIlY YAacTUHY J1a0OPAaTOPHUX

poOiT, TEepeOCHACTUBIIM I1X Ha HOBIH
0a30Bii OCHOBIL. Y [aHid cCTarTi MU
MIPOIIOHYEMO 3a JOTIOMOTOTO
KOMIT FOTEPHOTO KOoMILIeKCy «L-Mikpo» (3
HE3HAYHUM J000IaTHAHHSIM) hi (0]
nmabopaTtopHoi poOOTHM 3  BHU3HAYCHHS
IIBUIKOCTI KYJIbKH METOJIOM
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O0aIICTUYHOTO MAasTHUKA MPOBOJUTU IIIE
OJHy  JlabopatopHy  poboTy  sKa
MPUCBSYCHA BUBYCHHIO BUTBHUX
MEXaHIYHUX KOJWBaHb. TakUM YUHOM MU
MPOTIOHYEMO HaBYaJIbHE O0JIaIHAHHS, IO
MpPU3HAYCHE IS BHUBYCHHS MEXaHIKH,
BHUKOPUCTOBYBATH 1 JJIA JOCIHIJKEHHS
KOJIMBAHb 1 XBHIIb.

Ananiz nonepeomnix pezynvmamis.
Jlaboparopna poborta ¢b13uUHOTO
MPAaKTUKyMy 3  BHUBYEHHS  BUIBHHUX
MEXaHIYHUX KOJMBaHb, KA MPOTIOHYETHCS
hi (0] BUKOHAaHHA Yy  TpaaulliiHOMY
MPAKTUKyMI1, BAKOHYETHCSI HA YCTAHOBIII 3
MacCHBHOIO CTaHHMHOIO, Ha INAOJIMHI SKOT
yVKpilUIeHa T[pyXHHa 1 BUMIPIOBAJIbHA
JiHIAKa, 3MIHHI BaHTaXi (KyJbKa, JHUCK,
Ky0 1 wmwiiHzap), cekyHaomip. Kineup
NPY)KHHU TPUCTOCOBAHMUW JUISL  JIETKOL
3aMiHu BaHTaxiB [1] (nuB. puc. 1).

Puc. 1. Yemanoska ons eusuenns ginbHux
MexaHiyHux Koausamus. (1,2 — yuninopu, 3
— KY0, 4 — kyas, 5 — ouck)

Y 3B’S3Ky 3 KOHCTPYKTHBHUMU
0COOJINBOCTSIMU YCTaHOBKH, npu
BUKOHAaHHI €KCIIEPUMEHTIB, BHHHMKAIOTh

HACTYITHI HE3PYYHOCTI:

HeOa)kaH1 KOJIMBaHHS MPYXUHU
B TOPU30HTAIBHIN TTOIIHHI;

BJIaCHI KpPYTWJIbHI KOJIMBaHHS

PYKUHU;
— TpyaHomi d¢ikcarli TOKa3iB

CeKyHJiIoMipa (0CcOOIMBO CTOCOBHO OJTHOTO

KOJIMBaHHS);

BI3yaJlbHE BUMIPIOBAHHS

aMIUTITYId KOJIMBaHb, IO Ja€ BEJHKI

MMOXHOKH;
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CKJIQJIHICTh BIAJIIKY aMIUITyId
KOYXHOT'O HAaCTYITHOT'O KOJINBaHHS;
3aJIUIIKOBI nepopmartii
MPYXUHHU B YMOBaX eKCILTyaTallii.

a1 BUpILIEHHS JaHUX MpoOiIemM
MU TPONOHYEMO BHUKOPHCTOBYBATH Yy

aHii pobori oOagHaHHS 3
KOMIT'FOTEpHOTO  (i3mpakTukymy  «L-
MIKpO».

Buknao ocnoenozo mamepiany. Jlns
BUKOHAHHS Li€i poOOTH 3a JOMNOMOIOI0
[IK MM mnpomoHyeMO BHKOPHCTOBYBATH
oOnanHaHHsA Juis J1labopaTopHOi poOOTH
«BusnaueHHs LIBUIKOCTI KYJIbKU
METO/I0M  OaliCTUYHOTO MAasTHUKa» a
came: JaTYUK KyTa MIOBOPOTY,
BUMIpIOBaJIbHUN Onok  «L-mikpo» uid
3’eqnanHs aaruuka 3 [1K. [is BukoHaHHs
poOoTu TOTpiOHE Take YCTaTKyBaHHS:
LITaTUB YHIBEPCAJIbHUMN; JIIHIAKA; TOHKHUI
CTEp’)KeHb 3 PI3p00I0 Ha KIHIAX (s
BKpY4yBaHHSI HOro y BICh JaTyMKa Ta
JIETKOi 3MIHM BaHTaXIiB); HaOlp BaHTaXiB
p13HOT popMu: KyO, KyJsl, TUCK, LIMITIHAP.

JaTtunk KyTa IIOBOPOTY
po3paxoBaHUi Ha HaBaHTaKEeHH: 110 0,2 Kr
Ha Bicb. Buxoasum 3 1iei yMOBH MU
PO3paxoByBaJIM MacCy BaHTAXIB HE OUIbIIE
HiK 0,2 KT.

OTxe MU TNpPONOHYEMO  TaKHil
BapiaHT Jab0paTOPHOi pOOOTH.
Buxonanus pooboru. Mema:

HABYUTHCS BUMIPIOBATH 3MIIIEHHS, I1E€PI0]

Ta aMIUNITYAy MEXaHIYHUX KOJUBaHb
MasTHHKA; pO3paxoByBaTH OCHOBHI
XapaKTEPUCTHKHU 3aTyXar4yoro

KOJIMBAJIBHOTO PYXY AJISl JaHOT YCTAaHOBKH;
BUBOJUTH PO3PAXyHKOB1 (popmynu gaHOT
poOOTH; BUpILIYBaTH THUIIOB1 3aBJaHHS Ha
PO3paxyHOK XapaKTEePUCTUK
KOJMBAJIBHOTO PYXY 3 BHUKOPUCTaHHSIM
mudepeHIiaTbHUX PIBHSHD KOJIMBAHB Ta iX
BHUpIIIEHHS;  OOYUCITIOBATH  TIOXUOKHU
BUMIPIOBaHb OJIEpKAHUX pE3yJbTaTiB Yy
naHii poOOoTL.

Yemamkyeanna: masTHUK, naTUMK

KyTa  TOBOpOTy, HalIlp  BaHTaXiB,
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BUMIPIOBaJIbHUI 010K «L-mixpo»;
JHIMKa; IITaTUB yHIBEpCAIbHUMH.

Po3paxynok napamempie izuunux
min 0na  HO60I eKcnepuMeHmaabHoi
YCmaHogeKu. Moneni ¢b13UUHNX
MasITHUKIB, 110 BUKOPHCTOBYIOTHCSI HAMH
B JlaHii poOOoTi, ogHakoBOi Macu m=0,2Kr
(maca B 0,2 Kr BU3HAYAETHCS KPUTUYHUM
HAaBaHTAXXCHHSIM Ha BICh JaTyUKa KyTa
MIOBOPOTY) 1 MOXYTb OyTH BUTOTOBJIEHI 3
ny6a minbHicTIo p=800KT/M".

3a MOTEePEAHBO BHUKOHAHUMU
TEOPETUYHUMH PO3paxyHKaMU PpO3MIpH
Mozenell (QIBUYHHUX TUT MawTh OyTH
TakKUMH: KyO0 BHUIOTOBJIEHMH 3 ayba 31
ctopoHoto, piBaoro 0,063 wm; Ky
BUTOTOBJICHA 3 ny0a pamiycom 0,039 wm;
JUCK BUTOTOBJICHUH 3 ayda Bucotoro 0,01

M 1 pamgiycom 0,089 ™M; mummiHAp
BUTOTOBJICHUH 3 ay0a Bucotoro 0,04 M i
paaiycom 0,028 m.

Mu  nOpomoHyeMoO — BHUKOpPUCTaTH

MeTaneBHil crepkens aiamerpom D=0,004
M, goBxkuHOI0 L=1 M, 1 macoro 69,8+0,1r,
Ha OJHOMY KIHIIl SIKOTO Hapi3aHO pi3bOy
M3 nns fioro KpirjieHHs 1O JaTyuKa KyTa
MIOBOPOTY, a Ha IHIIOMY KiHIll — pi3p0y M4
JUIS MIBUAKOL 1 3py4HOT 3aMiHM (I3UUHUX
Tin (IUTiHapa, Kyoa, Kyii, JUCKa).
JlocmigHAM MasTHUKOM € MacHUBHE
TLIO, 3aKpilIeHe TAKUM YHHOM, IO BOHO

MOXE 3OIMCHIOBATH KOJHMBaHHA. Tu10,
3aKpilUICHe Ha  Chuil  OaliCTUYHOTO
MasiITHHKA, BIIXUJIAETHCS
EKCIIEPUMEHTATOPOM  BiJl  TOJIOKEHHS

piBHOBarn npuOIM3HO Ha Kyr B 15
rpagyciB 1 Biamyckaerbes. Ilicias 1poro
MasiTHHK MOYMHAE 3/1IACHIOBATU
KOJIMBAHHS.

3anponoHoBaHUM B JaHid poOOTI
MasTHUK BJIAIITOBAaHUH TaKUM YHHOM
(puc. 1), mo y OiyHy MOBEPXHIO
¢i3uyHoro Ttina (5) macoro M BKpydeHa
toHka croung (1). IHmmi kiHens coui
3aKkpimieHuit B Mydrti (2) mardyuka KyTa
noBopoty (3). [atumk Kyra HOBOPOTY
3aKpITUICHH Ha BEPTUKAIBHIN  CTIHII
mrarusa (4) (aus. puc. 2).
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o LOZ[GOI!OS

Puc. 2. Yemanoska ons nposeoenns
1abopamopHoi pobomu 3 8UBHUEHHS
BLIbHUX MEXAHIYHUX KOAUBAHD.

Jlna npoeedennsa eumiproéans 6
1a60pamopHomy 00CHi0HCeHHI 0aomuvc
maki nopaou.

1. 3anyctith  mporpamy  «L-
MiKpo» hizuuno20 npakmuxymy. 3 Ii€r0
METOIO CJIiI BUOPATH MYHKT MEHIO «8UOIp
pobomuy» 1 B CIHCKYy, IO 3’SIBUBCS Ha
ekpaHi, BHOpaTu JabopaTopHy poOOTYy 3
EKCIIEPUMCHTATLHUM MasSTHUKOM.

2.  HarucHyru  Ha  eKpaHHY
KHOIIKY «HPOBEOEHHSA 6UMIPIOGAHD.

3. Bimxwiutu MaaTHUK y OIK Ha
Kyr Ouis 15°, micinga 4Yoro IUIaBHO
BIIYCTITh MOr0, MpUOpaBIIM PYKY, 1100
MasSTHUK MIT O€3MepentkoIHO pyXaTUCs
710 TOJIOXKEHHSI PIBHOBArHU.

4.  HarucHITP KHOINKY «HYCK» B
HIDKHIA YaCTHHI eKpaHa.

5. Ilicnst 3aiiicHEHHST MasSTHUKOM
NEKUTbKOX KOJMBaHb HATHUCHITH KHOTIKY
«cmony.

3BepTaemMo yBary TaKe
3aCTEPEeKEHHSA, 110  BICb  CHUMETpii
(G13UYHOTO TUTA 1 PYKH, L0 BU3HAYAIOThH
HanpsiIM KOJIMBaHHS MasSTHUKA, MO-TIEpIIe,
MOBHHHA OyTH TOPU3OHTAIBHOKO 1, TO-
Apyre, 3HaXOAUTHUCS B TUIOIIMHI KOJMBAaHb
0aIiCTUYHOTO MasITHUKA!

Ha
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Oobpoobka oanux. Ilicist npUNUHEHHS
3amuCcy KOJIMBaHb Ha €KpaHl KOMIT I0Tepa
BUHMKAae rpadik  3alexHOCTI  KyTa
BIIXWICHHS Bl dYacy. BumiproBaHHA
nependayarTh BU3HAUUTHU KyT
MAaKCUMaJIbHOTO BIIXWICHHS (aMILTITYY).
JUis  1pOro, KOPUCTYIOUUCH MHUIIEIO,
MepeMilllaloTh  Kypcop  (BepTUKaJIbHY
MEXYy Ha €KpaHi) 10 TOukd rpadika, i
BUIIUCYIOTh YUCEJIbHE 3HAYEHHS KyTa, SIKe
BHUCBIUY€EThCS y BEpPXHIM NpaBii yacTHHI
exkpana. lllo0 mepexkonarucs B Tomy, 110
BTpaTH Ha TepTs Malll, CJIiA TaKoX
BUNHMCATH 1 3amuMcaTd B TaOIHIIO
BEIMYUHY BIIXWJICHHA MasTHUKAa Y
MPOTUJIEKHY CTOpOHY [2] (nuB. puc. 3).
ExcnnepumenT 1 momepeaHio oOpoOKy
TaHUX TIOBTOPIOIOTH S5 pasiB.  Bapto
CTEXXUTH, 0O 3HAYEHHS KyTa BIIXUJICHHS
MasiTHUKA Iepea HOoro BIAXWIEHHSM Bij
MOJIOKEHHSI ~ PIBHOBAaru  JOPIBHIOBAJIO
HYyJI0. SIKIIO 3HAueHHs KyTa BIIXWUJICHHS
MasiTHUKA Tepe] TOCIiJOM HE JIOPIBHIOE
HYJIIO, WOTO CIIiJ MOMPAaBUTH PYKOK abo
HaHOBO MIPOBECTHU HaJIaroJKeHHs
YCTaTKYBaHHSA Yy BIANOBITHOMY peXUMI
pobotu Mporpamu. [Ipencrasneni
rpadiyHO JaH1 MOKHAa BHUKOPUCTOBYBATH
L o0YMCIIeHHS XapaKTEePUCTUK
3aTyXalyuX  MEXaHIYHUX  KOJIUBaHb:
Koe(ilieHTa 3aTyXaHHs, JOrapugmMiyHOTro
JEKPEMEHTa 3aTyXaHHs, TOLIO.

Puc. 3. I'paghix 3anexcnocmi kyma
BIOXUNIEHHS BIO YAC).

[licnst BUTOTOBJIEHHS YCTAaHOBKU Ta
MIPOBEJICHHS €KCIIEPUMEHTAILHOT YaCTUHU
JNOCHPKEHHST HaMu Oyiau  OTpUMaHi
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BINOBIAHI pe3yJbTaTH, 11O AU 3MOTY
3pOoOUTH HACTYIIH1 6UCHOGKU.

Ilo  nepesac  cmeopennsi  HOB0I
1abopamopHoi yCmaHoeKu Ol BUKOHAHHS
pobomu Qizuunoeo NpaKmuKymy

«Buguenns 8inbHUX MEXAHIUHUX KOTUBAHDY
BIOHOCAMbBCAL: OTpPUMAaHHS rpadixa
3QJIEKHOCTI KyTa BIIXHWJICHHS MasTHHKA
BiJl yacy Ha €KpaHl KOMII'lIoTepa B cepii

BUKOHAHUX  €KCHEPUMEHTIB;  3aJaHHS
[I0YaTKOBOTO KyTa  MaKCHUMaJIbHOT'O
BIAXWJEHHS (aMIUIITYId); BU3HAYCHHS
nepioy KoJIMBaHb 3a rpadikoM; J0CTaTHS
TOYHICTh OTPUMAaHMX JIAHUX Ta iX
Bi3yanii3alis Ha €KpaHi; IpocToTa 1
3pYYHICTh BUKOHAHHS poboTtu;
MOXJIUBICTh BHUKOPHUCTAaHHS OTPHUMaHOI

71a00paToOpHOi YCTAaHOBKU JJIi BUKOHAHHS
(GI3UYHOTO NPAKTHKYMY SIK Yy HEpLIOMY
Tak 1 B JPyromMy CeMecTpli HaBYaHHS;
HasBHICTh MHepuioi pobotu (Hi3UYHOTO

MPaKTUKyMYy Yy JIpyroMy ceMecTpi 3
BUKOPUCTAHHAM KOMIT 10Tepa 1
€JIEKTPOHHUX OJIOKIB.
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