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JIABOPATOPHAS PABOTA Nel

O0pa6oTka U KayeCTBEHHAS] HHTEPNpPeTAIUSA IPABUMETPUYECKUX JTAHHBIX

Heas padoThl: 3HAKOMCTBO C TMpUEMAMU W METOJAMHM NEPBUYHOMN
00pabOTKM rpaBUMETPUIECKUX TAHHBIX.

OGopynoBanue W MaTepuajbl: padoTa BBINOJIHACTCS BPYUYHYIO (1S
YUCIICHHBIX pPAacyeTOB MCHOJb3YETCd MHKEHEPHBIM KalbKyJsATOp) JIMOO Ha

KoMIibtoTepe (cucteMubie TpedoBanust — Windows 2000, XP, Microsoft Office 10).

Teopernyeckast yacTb

ITockosbKy IpaBUMETpPaMHM H3MEPSIOTCS HE IOJHBIE 3HAYEHUS YCKOPEHUS
CWJIBl TSKECTH, a €ro NpHUpalieHusi, HaOJIOJECHHS C TIpaBUMETPOM BCerjaa
HAaYMHAKOTCS Ha ONOPHBIX IIYHKTaX, [J€ IIOJIHbIE 3HAYEHHS CUJIbl TSDKECTH
OTIPEJIENISIIOTCS 3apaHee C TOBBIIIEHHON TOYHOCThIO. Co374aHME CETH OMOPHBIX
IIYHKTOB OCYIIECTBIISETCA OT TOCYAapCTBEHHBIX ONOpHBIX IyHKTOB I, II m III
KJIacCOB. 3Has IIOJHOE 3HA4YEHHE CWJIBI TSKECTH Ha OINOPHOM IyHKTE (Tak
Ha3bIBAEMOE “KECTKOE” 3HAYEHHUE — Zori) U, B35IB OTCUET HA ATOM MYHKTE (7on), A

3aTeéM Ha IMyHKTax pSAIOBON CbEMKH (71 M2 M3...n; U T.J.), IPUPAIICHUS CHUJIbI

TSDKECTA HA KaXJOM U3 PSAJOBBIX IIYHKTOB OTHOCUTEIBHO OHOPHOIO MOXHO
ONPEAECIUTD, KaK

Ag1=C(n1—non1)’

; (1

rae C — 1eHa JejeHus TpaBUMeTpa.



AnreOpandeckd CyMMUPYS TNPHUPAIICHHUS HA KaXJIOM IyHKTE C KECTKUM
3HAYEHUEM, TOJY4YalOT MOJIHBIE 3HAYEHUS CHWJIbl TSHKECTH HA KAXKIOM PSAOBOM

ITyHKTE:

91:gon1+A91,

gi:gon1+Agi’ )
OpnHako, TONMy4YEHHBIE 3HAYEHUS g  OYIyT OIpPEACNICHbl C OIUOKOH,
MOCKOJIBKY TpaBUMETp O0O0JIaJjaeT CIIOJI3aHUEM HyJb-MyHKTa. i1 ydera »TOM
OImMOKHU KaxJ0€ 3BEHO peiica (MapuipyTa) I0IKHO HE TOIBKO HAUMHATHCSA, HO U
3aKaHYMBATHCS HA OMOPHOM IYHKTE, IPUYEM HE 00s3aTEeIbHO Ha TOM K€, TaK Kak
MoJiHbIe (aOCOJIIOTHBIC) 3HAYEHMSI CUJIbI TSOHKECTH M3BECTHBI Ha KaXIOM W3
OMOPHBIX MYHKTOB. IIpu 3TOM HamO BBHIMONHATH O00S3aTENIBHOE YCIOBUE —
MIPOMEKYTOK BPEMEHHM MEXIY OTCYETAMU HA OMOPHBIX IMYHKTaX (MJIM TOBOPST:
JUIMTEJIbHOCTh 3BE€HA pelica) J0JIKEeH ObITh HE 00JIbllIe BpeMEeHH pabodero pexxuma
IpaBUMETPA, KOTOPOE OMPEACINSIIOT OMNBITHBIM IyTEM IMEpPEe] HadyalioM pPadOTHI.
OOBIYHO TO BpeMs HE MpeBbINIaeT 3—4 4acoB.
3aTeM MPUCTYNAIOT K 00pabOTKE JaHHBIX. BBIYUCHSIOT HJIsI KXKJIOW TOUYKH
Pa3sHOCTb OTCYETOB, BBIUMTAsl M3 OTCUETOB HAa KaXJIOW TOYKE CAMbIM MEPBBIU
OTCYET Ha OMOPHOMN TOYKE:
An;=n;,—n, 3)
YMHOXaIOT pa3HOCTH OTCYETOB HA LIEHY JCJICHUS:
Ag =C- Ani ' ( 4)
Ha munmnumeTpoBke cTposT TpaduK 3aBUCUMOCTH CITOJI3aHUST HYJIb-TTYHKTA
oT BpemeHHu (puc. 1), cumrtas 3Ty 3aBUCUMOCTh JUHEHHOW. 3aTeM OmpenesstoT

BCIIMYMHY CIIOJ3aHUs HYJIb-IIYHKTA IJI KaXXAOTI'O0 ITYHKTA PAJOBBIX Ha6J'HOI[CHI/II\/’I

Puc. 1. I'paduk 3aBUCUMOCTH CHOI3aHUS HYJIb-IIyHKTA OT 4
tP 1., s ML BPEMEHU.



IMPOIIOPHUOHAJIBHO BPCMCHH. BpeMH OTCUHUTBIBACTCA OT OTCHUCTA Ha IICPBOM

OIMOPHOM ITYHKTC U IIOIIpaBKa BBOAUTCA C O6paTHBIM 3HAKOM.

Ipumep:
C=5wmlan/o6, gon =981290.00 mI"as, gon = 981308.90 mI"an.
Taoauna 1

IlosneBble TaHHBbIE 3BEHA TPABMMETPUYECKOr0 peiica ¢ pe3yJibTaTaMu ee

00padoTKH
IMpopuian, | t° Bpemsi | Orcuer | Ag Case.s flonpas Suenp.,
MUKeT (°C) | (u:mun) (00) (mI'an) (mI'an) c::nj 0 (mI'an)
OIl-1 12° 9:00 4.500 981 290.00 0
1 9:10 5200 | +3.50 293.50| -0.05 293.45
2 9:20 6.400 | +9.50 299.50| -0.10 299.40
3 9:40 2.000 | -12.50 277.50 | -0.20 277.30
4 9:50 6.200 | +38.50 298.50| -0.25 298.25
5 10:00 5.100 | +3.00 293.00| -0.30 292.70
OI1-2 14° 11:00 8.400 | +19.5 | 981 309.50 -0.60 308.90

Yka3aHusi M0 TeXHUKe 0e30MaCHOCTH: K BBITIOJHCHUIO JTaOOPATOPHBIX
paboT JOIMYCKAIOTCS CTYACHTBI, O3HAKOMHMBIIIHECS C TpaBuWjIaMu pabOThl B

nabopaTtopuu, MpoIIeIIne HHCTPYKTaxX O0e3onacHoCcTH (cM. [Ipunoxenue 2).

Boinosinenne padboTbl
3ananue:
1. IIpoBectn monHyr0 00pabOTKy 3BeHa peiica ¢ TpaBUMETPOM, HCIOJb3YS

ceAyoIue JaHHbIE:




Taoauna 2

IloneBble NaHHBbIE 3B€HA TPABUMETPHYECKOT0 peiica

Homp.
1P, t’ Bpemsi, | Orcuer, Ag S asic. 3a Suenp
IIK °O) | (u:mun) (meJ) (mI'an) | mIMaa) | cmoos. | (mI'an)

0
Oorn-1 | 15° 9:15 6.589
0.25 9:23 6.327
0.50 9:34 6.152
0.75 9:44 6.008
1.00 9:53 6.298
1.25 10:06 6.456
1.50 10:15 6.701
1.75 10:25 6.825
2.00 10:33 6.998
2.25 10:42 7.252
2.50 10:54 7.508
2.75 11:03 7.643
3.00 11:12 7.828
3.25 11:24 7.777
3.50 11:32 7.915
3.75 11:40 7.920
4.00 11:51 7.950
OIn-2 | 16° 12:00 8.125

JKecTkoe 3HaueHrEe Ha NIEPBOM ONOPHOM MYHKTE Zon1 = 981226.15. Llensl nenenuit

pH cpeaHeil TemmepaType 38eHa 15.5° 1 3HaYeHus g, IPUBEICHBI B TAOIULE 3:

Taoauna 3



3HaveHMe HEeHbI AejieHus rpaBuMeTpa C M KeCTKOe 3HAYeHHe YCKOPEeHUs

CHJIbI TSIZKECTH g,,2 HA OMIOPHOM IYHKTE N2

Ne 1 2 3 4 5 6 7 8 9 10

C +5.510 | +4.250 | +0.550 | +5.250 | +8.500 | -5.510 | -4.250 | -10.55 | -5.25 -8.500

Gon2 233.50 | 232.00 | 243.05 | 233.50 | 238.31 | 218.2 | 218.0 | 210.5 | 219.10 | 211.50

Ne 11 12 13 14 15 16 17 18 19 20

C +5.210 | +4.550 | +10.15 | +5.350 | +8.400 | -5.210 | -4.200 | -10.25 | -5.35 -8.700

mI'an/o 0

0

8Gon2 233.50 | 232.00 | 243.05 | 233.50 | 238.31 | 218.2 | 218.0 | 210.5 | 219.10 | 211.50
(mIMan) 9 1 6

Bpruncnenus 3HaueHUN CUIIBI TSHKECTU BECTH ¢ TOYHOCTBIO JI0 COTBIX J0JIEHN
Ml ait.
IopsiioK BbINOJIHEHUs Pa0OTHI CJIe 1Y OIIHIA:

1. Boruucnstor npupaiierus Ag:

Ag;

1

=C|n;—n,| )
2. AOGCONIOTHOE 3HAYCHUE Qasc. PACCUUTHIBAIOT:

ga6ci:gon1+Agi (6)

3. BBIUHCISIOT CIIOJI3aHUE HYJIb-ITYHKTA B TEUEHHUE peiica

PH.n.maX:ga6c.on2_gon2 (7)

I7€ Zasconz — abOconoTHOe 3HaueHue Ha Oll-2, momydyeHHoe B peiice 1o

dbopmyiie (5), gonz — U3BECTHOE XeCTKOE 3HaUeHue Ha OI1-2.




4. OnpenensitoT TONPAaBKU 3a CIOJ3aHUE HYJIb-IIYHKTa B KaXIOM TOYKE
HaOmoaeHust (Pyni). i 3TOro Ha MHUIMMETPOBKE CTPOAT rpaduk
3aBUCUMOCTH CIIOJI3aHUS HYyJIb-TIyHKTa OT Bpemenu (puc. 1). Ilo rpaduxy
OTIPEEIISIIOT MOMPABKU B KaXJA0W TOuke HaOmoaeHus. [lonpaBky BBOAST C

0OpaTHBIM 3HAKOM.

5. BBIUHCISIOT Gucrpi IO HOPMYIIE:

gucnp.i:ga6c.i+PH.n.i (8)
v/ JlaHHbIE 110 BBINOJHEHHOI padoTe 3aHECTH B OTYET

Conep:xxanue oTuera
Otuer odopmiisieTcs B COOTBETCTBUU C TPEOOBAHUSIMU, MPUBEICHHBIMU B

MPUJIOKEHHH 1.

KoHTpoJibHBbIE BONIPOCHI:

1. Onopnas cetb. CriocoObI CO3/1aHUsI OTTIOPHOM CETH.

2. PanoBas ceth. CiocoObl co3aHus PsI0OBOM CETH.

3. AGCOJIIOTHBIC ¥ OTHOCUTEIBHBIC 3HAUCHUS CHITBI TSKECTH.

4. HapucyiiTe mpuMepHbIi penbed) MECTHOCTH, 0 KOTOPOH 1ien ornepaTtop (asis
Bamiero Bapuanra).

5.Kak MoOXHO BBeCTM TIONPaBKYy 3a CHOJ3aHHE HYyJb-TIyHKTa 03

UCIIO0JIb30BaHus rpaduka?



JIABOPATOPHAS PABOTA Ne2

MeTtoabl U3MepeHusi CUIbI THAKECTH. Y CTPOMCTBO TPABUMETPOB

Heap padoThl: 3HAKOMCTBO C MPUHLMIIAMH MU3MEPEHUSI CHJIbI TSHKECTH U
YCTPOHCTBOM OCHOBHBIX TUIIOB Pa3BEAOYHBIX I'PAaBUMETPOB.
Oo0opynoBanue u marepuaini: rpasumerp ['HY/K-B, unctpykuus x

MIPUMEHEHUIO TPABUMETPA.

TeopeTnyeckasi 4acThb

1. Hpunuunbl UBMEPEHUA CUJIbL mAarHcecmu



N3mepenust yCKOpEHUs CUITBI TSKECTH OBIBAIOT JIBYX BUIOB: a0COJIOTHbIE U
OTHOCHUTeJIbHBbIE. [Ipy aOCOMOTHBIX U3MEPEHUSIX ONPEIEAETCS TTOJTHOE 3HAUYCHUE
YCKOPEHHUSI CUJIbI TSDKECTH € B IMyHKTE HaOmtoJieHnil. OTHOCUTENbHBIE U3MEPEHUS
3aKJTFOYAIOTCS B OMPEEICHUN pa3HOCTU (TIpupanieHusi) Ag CUIIbl TSKECTH MEXKITY
MyHKTaMU HAOJIOJICHUM WM OTHOILIEHHUS CHJIBI TSHKECTH Ha JABYX MYHKTaX ga/g:.
Jns onpeneneHuss Ag CpaBHUBAIOT TMOKa3aHUS OJHOTO U TOTO e Mpubopa Ha
HCXOJHOM M OTIPECIISIEMOM MyHKTaX.

Bce cymecTByronme METONBI W3MEPEHUS CHUIIBI TSDKECTH MOTYT OBIThH
pa3lesicHbl Ha AMHAMHUYECKHEe M CTaTH4YecKue. J[MHAaMUYECKUMH Ha3bIBAIOTCS
METOJbl, TP KOTOPBIX HAOIIOJAETCS JBWKEHHE Tela TMOJ[ JCUCTBUEM CHJIBI
TSJKECTH, a HEMOCPEJICTBEHHO HW3MEPSEMON BEIUYMHON SBISIETCS BpEMS,
HEOoOXoMMOe Tenmy IS TNepexoAa M3 OJHOTrO (PUKCHPOBAHHOTO MOJIOKEHHUS B
npyroe. CTaTUYECKMMU HAa3bIBAIOTCS TaKWE METOJbl, B KOTOPBIX HAOII0aeTCs
M3MEHEHUE TIOJI0)KEHUSI PAaBHOBECHUSl Tejla MOJ ACHCTBHEM CHIIbl TSKECTH H
HEKOTOPOW CHJIbl, YPABHOBEIIMBAKOIIEU €€, a HENOCPEACTBEHHO H3MEPSIEMOMN
BEJIMYMHOM SIBJISICTCSl JIMHEWHOE WM YTJIOBOE CMEIICHUE Tela C IMOCTOSIHHOU
MAacCCOM.

K nunamuyeckum MeToaaM OTHOCSTCS:

1. Maamnuxoewiii memood, OCHOBAHHBI Ha 3aBUCUMOCTU niepuoga 7T

CBOOOJIHBIX KOJIEOAHUN MasiTHUKA OT BEJIMYMHBI CUJIBI TSKECTH g (dhopmyra

['toiirenca):
T=2n !
g, (1)
rne | — quna MasTHEKA, oTCROZA:
_[2n ]
. 2)

OOBIYHO NMHY (PU3HYECKOrO0 MasiTHUKAa TPYIAHO H3MEPUTHh C OOJbIION
TOYHOCTHIO, MO3TOMY HCHOJB3YIOT JUOO cleluaibHble OOOPOTHBIE MAasTHUKH,

00 IMPOBOJAT OTHOCHTCIIbHBIC N3MCPCHUA (CCJII/I B OAHOM M3 ITYHKTOB H3BCCTHO

10



MOJIHOE 3HAYCHUE CWIbl TSHKECTH g1). B mocnenmHem ciydae, €Civ HU3MEPHUTH

MEpUOAbl KaUaHUsl MAsITHUKA B ABYX MyHKTax 71 u 1, TO:

Ti _ 9>
59, 3)
Nniin
T3
gz:T_§g1 @

2. Bannucmuueckuil Memoo OCHOBAH Ha 3aBUCUMOCTHU BPEMEHU MAJCHUS TEll

B BakyyMe (t) OT 3HAUEHUS CHUJIBI TSKECTH (g):

2 wm t* , (%)

rae i — BBICOTA, C KOTOPOM NagaeT OOBEKT MpU HYJEBOW HayalbHOU
CKOPOCTH.

N3-3a TpeOOBaHUI BBICOKON TOUHOCTH OIPENEICHUS BEJIUYUH A U f , TOJIBKO

B 60-x romax 20 Beka, C NPUMEHEHHEM  JIA3€pPHOM TEXHUKH, IOSBUIIACH

BO3MOXXHOCTb KOHCTPYHMPOBaTh NPUOOPHI I HW3MEPEHUS CHIIbI TSHKECTH ATHM
METOJIOM.

3. Cmpynnulii Memoo OCHOBAaH Ha W3MEPEHUSX COOCTBEHHBIX IMOMEPEYHBIX

KoJeOaHWil CTPYHBI, HaTAHYTOM rpy3oM. Yactora konebanmii (f) umeanbHO

rMOKOM CTPYHBI ONPEEISIETCS:

(L [Mg
21 1 (6)
rne L — jumHA cTpyHbI, M — Macca rpysa, MOJBENIeHHOro Ha cTpyHe, | —
JUHEWHAs TUIOTHOCTh CTPYHBI (T/CM) OTCrOAA:
_ALfl
TTm U
OTOT npUHOHWI B aOCOMIOTHBIX W3MEPEHUSX HE WCIONB3yeTCsS U3-3a

CIIOXHOCTEH omnpeneneHus 3QPeKTUBHON JJIMHBI PeaIbHON CTPYHBI.

11



[Tpubopkl, co31aHHBIE Ha OCHOBE PACCMOTPEHHBIX BBILIIE METOJIOB,
Ha3bIBAIOTCS COOTBETCTBEHHO MASTHUKOBBIMH, OAUIMCTUUECKUMHU U CTPYHHBIMU
rpaBuMeTpaMu. M3-3a GONBIIOrO MX Beca M MaJOW MPOU3BOJIUTEIBHOCTH ATH
I'PaBUMETPHI UCIOJB3YIOTCSI B OCHOBHOM JUJISl PELIEHUS I'€0JIe3MYECKUX 3a/1ay WIN
JUISL CO3J@aHUSl CETH OIOPHBIX T'PABUMETPUYECKUX MYHKTOB, HA KOTOPBIX
M3MEPSAIOTCS NOJIHBIE 3HAYEHUS! YCKOPEHHUSI CUIIbI TSDKECTH g.

Jns rpaBrHpa3sBeNOYHBIX LEJIEH Yalle BCEro MCIOIB3YIOT CTATHYECKHe
MeTO/bl OTHOCUTEIBHBIX U3MEPEHUN CUIIBI TSDKECTH. B 3TUX MeTogax u3MepeHus
OCYLIECTBJISIIOTCA IO IPUHLUIY KOMIICHCALlUM, T.€. JCHCTBUE CHIIBI TSDKECTH
KOMIIEHCUPYETCs YIPYTUMHU CUJIaMU MIPY>KKH, Ta30B WIH KUJKOCTU U CUCTEMA IIPU
JICVCTBUM CUJIbI TSYKECTH OCTACTCSl B paBHOBECUU. MepoM CHIIbI THKECTH CIYKUT
BEJIMYUHA KOMIICHCHPYIOLIEH CHJIBI.

HauGosnpiiee mnpuMeHeHHEe B TpaBUPA3BEIKE TMOJYYHJIA CTAaTHYECKHUE
IPaBUMETPBI, B KOHCTPYKLMM KOTOPBIX [UISl IIOBBIIIEHUS YYBCTBUTEIBHOCTH
CUCTEMbl MNPHMMEHEH TNPUHIMN acTtadupoBanms. [lpuHuun wu3MepeHuit u
KOHCTPYKLUSI UyYBCTBUTEJIBHONW CUCTEMBI Y BCEX 3TUX I'PAaBUMETPOB OJIMHAKOBBI, a
BHEIIHME pa3iIuuMsl MPOJUKTOBaHbI crieludukoil cpeasl nsmepeHuil. OCHOBHbIE
THUIIbI pa3BEJOYHBIX IPABUMETPOB CIAEAYIOIINE:

1. Ina wnazemubix wusmepenuii — [AK-7T, T'P/K-1, TP/K-2 — crapsie
0o0o3HaueHHs (IpaBUMETP pa3BEIOYHBbIM KBapueBbld, LUppsl 1 wnmm 2
o003HayaroT kjacc Tounoctu rpasumerpa); THY/K-A, THY/K-B, THY/K-C
— HOBbIe 0003Ha4YeHHs] (TPaBUMETP HA3EMHBIM, y3KOJIUaNa30HHbIN,
kBaplueBblii; A, B, C — ki1accbl TOUHOCTH PUOOPOB) U JIp.

2. Jlonnsle rpaBumetpsl — K-, 'TAK-7AT u np.

3. CkBaxuHHble rpaBuMeTpbl — ['CK-110.

4. Mopckue HaboptHblie rpaBuMeTpsl — [ MH-K.

ITo xapakTepy AEHWCTBYIOIIMX YHPYTHMX CUJ I'PABUMETPHI C MPYKUHHBIMU
CUCTEMaMHU NOJPA3AEIA0T Ha MPUOOPHI C MOCTYNATENIbHBIM JIBUXKEHUEM IPy3HKa,
NPUKPEIUIEHHOIO K TMpYyXHHE (IpaBUMETPbl NEPBOrO pojaa), M NpubOpbl C

BpalllaTEeJIbHBIM JIBH)KEHUEM phblUuara-MasTHUKa (TpaBUMETPbI BTOpOro poxa). B

12



rpaBHMETPAX BTOPOr0 PpoOAa MCHNOJB30BAH NPHHOHUI BEPTHKAJIBHOIO
ceiicmorpaga akagemuxka H. b. I'osmunbina. Oco6eHHO MIMPOKOE NPUMEHEHHE
NOJIYYWJIA TPAaBUMETPBI BTOPOTO POJIa, YIPyras CUCTEMa KOTOPBIX U3rOTOBJIEHA U3
IUIaBJIEHOTO KBaplia (KBapleBble IPAaBUMETPBHI).

PaccmoTpyum npyHIUIT yCTPOMCTBA ATOTO TUIIA TPAaBUMETPOB.

2. Obuiee ycmpoiicmeo cpasumempa (na npumepe 'HY/K-B)

['paBuMeTp coctouT U3 Kopryca (puc. 1) ¢ 4yyBCTBUTEIBHON CHUCTEMOU U
paboTalmUMHA  AIEMEHTAMH M BHEIIHEr0 TEeIJIOU30JMPYIONIET0 KOHTEHHepa.
BuemHuii koHTEeHHEp mNpeacTaBisieT coOoi cTanbHOM HMIUHIAP (KOXKYX) (2) ¢
YCTaHOBOYHBIMHU BUHTamu (4) BHU3Y. [1o 1HY M cTeHKaM KO)KyXa IPOJIOKEH CIIOU
TeIUIOn3oJsank. B KoHTeiHep BcraBisiercs cocya Jwroapa (3) — mosblid
UWIMHAPUYECKUA CTakaH € TOCepeOpeHHbIMU ABOMHBIMH cTeHKamu. Kopmyc
rpaBUMETpPa, B KOTOPOM YCTAaHOBJIEHbl CTOMKM i1 KpEIUIEHUS KBapleBON
CUCTEMBI, TpEACTaBIseT COOOM TIepPMETHUHBIA METAUIMYECKUM CTakaH, U3
KOTOPOT'O BBIKAYaH BO3YyX.

Jto60i1 peMOHT, CBS3aHHBIM CO BCKPBITUEM CHCTEMBI TPAaBUMETPA,
BBITIOJIHAETCS TOJIBKO B CIEHUAIM3UPOBAHHOW MacTepckol skcneauuuu. Ha
BEpXHEHW MaHeJIM IPaBUMETPa pacloiokeHbl YpoBHH (11), oTcueTHOE yCTPOMCTBO
(10) ¢ MHUKpPOMETPUYECKMM BHHTOM, [-00pa3Hblii TEPMOMETp, OTBEpPCTHE IS
JIOCTyNa K JHAANa30HHOMY BHHTY, KOTOPOE 3aKPBITO TEKCTOJMTOBBIM CTEPKHEM,
OKYJISIp MUKpOCKoIa (7), MaTpoH JIsl JIaMIIbl 1 OTBEPCTHUE JJI IOCTyNa K LITYUEPY,
4yepe3 KOTOPBIM BBIKAYMBAETCS BO3AYX M3 cUCTEMBI. KOpIyc rpaBUMeTpa BCTaBIICH
B cocyn Jlproapa. Jlns Oojee TIOTHOTO COSOWHEHUS W BO H30CKaHHE

MOBPEXKIECHUN cocyia [proapa Ha KOpITyC rpaBUMETpa HAAET WIEPCTIHON YE€XOJI.
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Puc. 1. OOmmii Bux TpaBUMETpa
I'HY/K-B.

a - GHeWH UL U0 epasUMempa.:

1 — ycTaHOBOYHBIE BHUHTHI; 2 —
OTCUETHOE MHUKPOMETPUYECKOE
YCTPOUCTBO; 3 — OKYJISP.

0 — paspes epasumempa:

1 — cpenHsAs 4acTe rpaBumerpa; 2 —
BHEIIHUH KOXKYX; 3 — cocyn [[proapa;
4 — YCTaHOBOYHBIM BHHT; 5 —
Terion3oyAnus; 6 — pydka s
NEPEHOCKU; 7 — OKYJISAp; 8 — BEpXHsIA

mwiara; 9 — BakyyMmHas kamepa; 10 -

ycTpoiictBo; 11 — ypoBeHb; 12

TEIUIO3AILUTHBINA CTOJIO.

3. Uyecmeumenvnan cucmema zpagumempa (na npumepe I'AK-7T)

PaccmoTpum ycTpoiCTBO cCHCTEMBI TIpaBUMETpa Ha IpuMmepe Mpubdopa
['AK-7T (puc.2).

Ha kBapueBoii pamke (1) HaTsHyTa TOHKas KBapLeBas HUTh (2), HA KOTOPOH
YKpEIUIeHbl: MasTHUK (3), ppluar ¢ TJaBHOW acTasupyromeid npyxuHou (4),
JIMANa30HHBIN phlYar ¢ JAuana3oHHOU mpykuHou (5) u BuHTOM (6). C OCHOBHOI
HECyIlIe HHUTBIO CBS3aHbl TAaKXE DIIEMEHTBl CHUCTEMBl TEMIEPaTypHOU
komrieHcanuu pamka (10), HUTHP KOMIIEHCAIIMM JIMHEHMHOW COCTaBIISIONICH
temrepatypbl (11), mnpyxuHa KOMIEHCAlMM HEJIMHEWMHOW COCTaBJISIOLIEH
temneparypsl (12), peryar (13), ykperieHHsiid Ha ocu (15) n MmeTamnueckas HUTh
(14). UsmeputenbHas pamka (7) ¢ pelyaroM M Opy>KWHOU (8) coemuHsieTcs ¢
MUKPOMETPEHHBIM BUHTOM (9), HA KOTOPOM YKpEIUIEHAa LIECTEPEHKA CUETYMKa
000pOTOB. AcTazupyrolas Npy>KMUHA CIY>KUT JJI MOBBIIICHUS] YyBCTBUTEILHOCTH

rpaBuMeTpa. JlMama3zoHHBIM BHHTOM MOXHO Tpy0O MOJCTpauBaTh Haubosee

14
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y,IIO6HBIﬁ OTCUCT Ha HCXOI[HOﬁ TOYKC CT)éMKI/I, 1€ 3HAYCHUC II0JIA CHUJIIbI TAXKCCTHU

OpUHATO 32 HylleBoe. M3mepeHuss mpupamieHUd CWibl  TSKECTH  Ag

OCYIICCTBIIACTCA KOMIICHCAINOHHBIM CIIOCOOOM.
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Ha nynkrax naOmtomeHuit mMasTHHK (3) moa JEWCTBHEM CHIIBI TSDKECTH
OTKJIOHSIETCS BHM3 WJIKM BBepX. Bpaias MukpoMmeTpuueckuii BUHT (9) u HaTsruBas
WU OIyCKas MNpyxuHy (8), omeparop BBIBOJAUT MAATHUK B TOPU30HTAIHLHOE
nojiokeHre. Mepoil U3MepSIeMOoro TMPUPAIIEHUS CHUJIbl  TSAXKECTH  CIY)KHUT
KOJIMYECTBO 000OpOTOB BUHTA (9), HEOOXOAUMOE IJisi KOMIIEHCAIUU OTKJIOHEHUS
MasTHUKA. Perucrpanus nojoxeHus MasiTHUKa ontuyeckas. Ha koHlle MasiTHHUKa
YCTAHOBJIGH TOHKUW KBapueBbli ctepkeHek (21). ITlomokeHne wmasTHHKA
KOHTPOJIMPYIOT B OKYJISIpE, B KOTOPBIA Jyd CBETa MONajgaeT ot jammodku (16),
npoxos uepe3 cuctemy JimH3 (17), orpaxasice B 3epkainbliie (18) u mpenomisisics B
npusMme (19). B okynsipe Onuk mMasiTHUKA BUAEH KOJIEOIIOMIMMCS CIpaBa HaJEBO.
Jlnst Toro 49ToOBl aMIUIMTYyAa KadaHWs MasTHHKA Oblla He OoJiee TpenesioB
BUJUMOCTH OKYJIsIpa, KOHEIl MasTHUKA IOMEIIEH MEXIy 3yOlaMu BHIIKH
orpaHuuutens kKonebaHui. Bce »snemeHThl cuctembl, kpome HuUTH (14) wu
OTPaHUYMUTENSl BBIMOJHEHbI U3 IJIABJIEHOTO KBaplla, MOCKOJbKY Yy KBaplia OY€Hb

Majl TeMmnepaTypHbii kodbduimeHt pacmmpenus. OgHako TOA JACHCTBHEM
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TEMIIEpaTypbl HM3MEHSIETCS XPYINKOCTh KBapla, II03TOMY B T'pPaBUMETpPE
MPEyCMOTPEHbl MEPBHI K YMEHBIIECHUIO BIIMUSHUS BHEIIHUX TEMIIEPATYPHBIX
BO3JICHCTBHH.

Ha ToHKOW HUTH, SBIAIOUICHCS OCBIO BpalllEHUS, YKPEIUICH pbluar

(MasiTHUK) C MAacCHMBHBIM TPY3MKOM Ha KOHIE. MasSTHHUK yJAEp>KUBAETCA B

MCXOJHOM TMOJOKEHUU CWJIOW HATSXKEHUS TJIaBHOW (acTa3supyrouiei) Mpy>KUHBI,
(HIDKHMIM KOHEIl KOTOpOM 4Yepe3 phluar MNPUKPEIUIEH K MAasiTHUKY) U CHJIOU
3aKpy4YMBaHUs HUTHU MOJIBECA MASTHUKA.

[Ipy wu3MeHEHWW CWIBl THKECTH MAsSTHUK MpUOOpa OTKIOHSETCS OT
MOJIOKEHHSI PABHOBECHS, PACTATMBAs TIJIABHYIO NPYKWHY M 3aKpyduBasi HHUTH
nmojBeca JI0 TeX MOp, MOKa MOMEHT CHJIbl TSKECTH He OyJIeT ypaBHOBEIICH
MOMEHTOM TIJIABHOM IIPY>KMHBI W MOMEHTOM 3aKPyYMBAHUS HUTU II0JIBECA.
JleiicTBUE CHIIBI TSKECTU KOMIICHCUPYIOT, 3aKpyUrBasi U3MEPUTEIIbHBIE MPY>KUHBI.
Jlnst pukcaruu MasTHUKA B TIOJOKCHUHM PABHOBECHS HA HEM HMMEETCS HHJIEKC,

KOTOpBIﬁ COBMCIIACTCA B ITIOJIC 3pCHUA OKYJIsIpa MUKPOCKOIIA C HYJICBBIM ACJICHHUCM

Puc. 2. IlpunuunuansHas cxema rpasumerpa I'AK-7T. 17



1IKajabl. B MOMEHT COBMEIIEHMS NHIEKCA MasTHUKA C HYJIEBBIM JEJICHUEM LIKaJIbI
OepyT OTCYET B JICJICHUAX IIKaJIbl MUKpOMeTpa n (puc. 3).

JelicTBue actazupyroumerd Npy>KUHbI MPUBOAUT K TOMY, YTO IOBBIIIAETCA
YyBCTBUTEIBHOCTh I'PABUMETpA: MPHU HEOONBIINX HU3MEHEHUSX CHJIbI TSDKECTU B
pe3yJpTare HapyLICHHs PaBHOBECUS MASTHUK OTKJIOHSAETCA HA JOCTATOYHO
OOJIBIION yTOM.

s mepeBoja mokazaHuii mpuOopa B JAENEHUAX IIKAJIbl MHUKPOMETpa B
€AMHUIBI W3MEPEHUs CUJIbl TsDKeCTH — MuWumrainsl (MIJ1), HCnonbs3yror
nepeBoIHON KOd(hGUIIMEHT — HeHy AejieHusi rpaBuMerpa C (T.e. 3HaueHue B ML 1,
COOTBETCTBYIOILIEE OJTHOMY O0OPOTY LIKAJIbI MUKPOMETPA).

[IpupaiieHre CHIIbI TSKECTH MEXKIy ABYMS IYHKTaMH HaOMoAeHUl Ag
BBIYHCIIAIOT 110 (hopmyTie:

Ag=C(n2—n1). (8)
IZI€ 1| U 1 — OTCYETHI B IEJICHUAX KAl MUKPOMETPA B IyHKTax | u 2.

Ileny [nenmeHusT TpaBUMETpa OINPEAECHSAIOT NpPU  ATAJOHUPOBAHUU HA
CHEHHUABHBIX IIOJINTOHAX, B pE3yJbTAaTEe MHOTOKPATHBIX H3MEPEHUU MEXKIY
IIyHKTaMHU, TJ1€ IpupanieHns Ag 3apaHee IPOMEPEHBI C BBICOKOW TOYHOCTBIO:

c=—29
(nZ_nl) [MI'n/men]. )

UyBcTBHTENBHAS CUCTEMA T'PABUMETPA IOMENIEHA B CIIEI[UAIBHBIN KOPIYC, B
KOTOPOM HPEAYCMOTPEH pAX MEp TEIUIOM3OJALMM CUCTEMBI: HA KOPIYC HAaAET
IIEPCTSHOM 4yJIOK, OH IOMeUIeH B cocyn Jlproapa U T.I. OTO CAEJIAHO C LEJbIO
YMEHBUIECHUSI CHOJI3aHMsI HYJb-IIyHKTa npubopa. s ydera cMmenieHUs HyJib-
IIyHKTa BO BPEMEHM B IIPOLECCE MPOBEICHUSA I'PABUMETPUUYECKUX CBEMOK 4epes
OTIpEJICICHHbIE TPOMEXYTKHM BpeMeHHM (2—3 4aca) Npou3BOJAT HAOJIOACHMS Ha
TOYKaX ONOPHOW TIPaBUMETPUYECKOM CETH, B KOTOPBIX 3HAYECHUE CHUJIIBbI TSHKECTH
OIPEEIISIETCS C MOBBIIEHHOW TOYHOCTBIO.

Jns HazemHbIX KBapueBbiXx TrpaBuMerpoB Ttuna ['AK-7T cymecTtByer

MCTOJUKA B3ATHA OTCUCTA HA TOYKC. Omna 3akmmrogaercs B CJICAYOIICM: FpaBI/IMeTp
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yCTaHaBJIMBAIOT Ha TOYKE HAOJIO/ICHUS M BBIBOJST YPOBHU B HYJIEBOE IMOJIOKEHUE.
[locne ycTaHOBKM TpaBUMETpa Ha TOYKE, ONEparop, IVISiAS B OKYJSp, Bpamaer
MukpomeTpuueckuid BUHT (1) (puc. 3) 10 coBMelIeHUsS HHJEKCa MasiTHUKA C
HYJIEBBIM JICJICHHEM IIKajldbl B OKyJsipe. [locie 3Toro oTcuersl Mo rpaBUMETPY

OepyT caeayronmM 00pa3om:

a) mepsas mudpa oTcuera (KoM4ecTBO MOJIHBIX 000pOTOB
MUKPOMETPUUECKOTO BHUHTA), OMPECIISAETCS MO0 COBMEIICHHIO MIKabl (2) ¢
puckoii (3) (1a puc. 3 3To 4ucio S);

b) manee 3amuchiBalOTCS JABE HMUQPHI, TOJYYCHHBIE TIPU COBMEIICHUU IIKAJIBI
(4) c nyneBbIM AeneHueM mkaisl (5) (Ha puc. 3 3to uucio 33);

¢) mocnenHel mudpoil orcuera Oepercs Homep AeneHus mkaisl (5) (ot 1 1o
10), koTropoe Hanboyiee TOYHO COBMAAACT C OJHUM M3 JICJICHUM Kbl (4)
(Ha puc. 3 310 yncyo 5).

d) B pesynpTare monayumid 4duciio 4,335, KOTOpoe IMOKa3hIBaeT KOJUYECTBO
000pPOTOB MUKPOMETPUUECKOTO BUHTA.

CoBpemennsbie rpaBuMeTpsl TUIAa ['AK 1O3BOJISIOT U3MEPSTH CUILY TSKECTH

¢ TouHocThio 0 0,01 mI'an. Onm
MO3BOJIAIOT ~ MPOBOJAUTH  TOJBKO
OTHOCUTEJIbHbIE ~ H3MepeHus Ag,
CJeI0BaTEIbHO, JJIA  TMOJy4EeHUS
aOCOJIFOTHBIX ~ 3HAYEHUM  CHJIBI
TSKECTH HEO00XOIUMO

MIPUBS3BIBATHCS K OTIIOPHOM

rPAaBUMETPUUYECKON ceTU. Takyro

\_ / YBS3KY BBINOJIHSIOT, KaK MPaBUIIO,

Puc. 3. Bug orcuetHoro yctpoiictsa

MHOIOKpDaTHBIMH  pelhcaMyu  Ha
rpaBumerpa ['AK-7T.

BCPTOJICTAX UJIM aBTOMAIIMHAX.
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I'paBumetprr Tuna ['AK mpocTsl B oOpalmieHuu, Bpemsi HaOJIOJACHHUI Ha
OolHOM nyHKTe 1-2 MuH. Manas macca rpaBUMETpOB (6—7 Kr) MO3BOJISET

WCIIOJIB30BAaTh UX B TPYJIHOIPOXOAUMBIX PAaHOHAX.

Yka3zaHusi 1m0 TeXHUKe 0e30MacCHOCTH: K BBIIOJHEHUIO JAOOPATOPHBIX
paboOT [IOMYCKAlOTCSI CTYAEHTHI, O3HAKOMHBIIMECS C NpaBWJIaMu paboOThl B

nabopaTopuu, IpouIeAIe HHCTPYKTax Oe3onacHocTu (cm. [Ipumnoxenue 2).

BoinosiHeHune padoTbl
3ananmue:
1. O3HakOMUTBHCS, 3apUCOBATh W ONUCATh OOLIMKA BUJ W MNPUHLIUIHAIBHYIO
cxemy rpaBumetpa 'HY/K-B.

2. B3sTh OTCYETHI IO TPABUMETPY B JIBYX TOYKAX, 3allMCATh UX U PACCUUTATH

An.

v’ JlanHbI€ 10 BBINOJHEHHOIH Pa6oTe 3aHECTH B OTYET

Conep:xanue oTyera
Otuer oopmisIETCS B COOTBETCTBHUU C TPEOOBAHMSIMH, MPHUBECICHHBIMU B

IIPUJIOKEHNH 1.

KoHTpoJsbHbBIE BONIPOCHI:

1. Ot 4dero 3aBUCUT TOYHOCTH OMPEAEIECHUS CHIBI TSHKECTH MAasTHUKOBBIM
ciocoboM? UTO ompeAenuTh C BBICOKOM TOYHOCTBIO JIeTYe — IEPUO]T
KauyaHWs MAasTHUKA WIH JJTUHY MasTHUKA?

2. TloueMy B MasiTHUKOBOM CIIOCO0€ HCIIOIB3YIOT OTHOCUTEIbHBIE N3MEPEHUS
[0 OTHOIICHWIO TEPUOJOB KauaHHs, BeIb MOXXHO Cpa3zy IO IEepUOIY
OMPEeIeNUTh MOJHOE (a0COMOTHOE) 3HAUECHUE CUJTBI TSIKECTH ?

3. Ompenenure, ¢ KAKOH TOYHOCTBHIO HA/IO OTMPENIETSATH BpeMs MajieHust Tena (¢

MOCTOSSHHOM BBICOTBI B 2 MeTpa) MpU HU3MEpPEHUsx OauIMCTHYECKUM
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croco0oM, eciii HeoOXoauMa TOYHOCTh M3MepeHus cuibl Tspkectu 0,1

Ml an?

4. Jlng yero B Ppa3BEIOYHBIX TPaBUMETPAX HCIOJB3YETCS  MPUHIUIL

acTa3WpOBaHUsA U B YEM €TI0 CYTh?
Hcxons U3 OCHOBHBIX OCOOEHHOCTEHN pa3BeI0YHbIX TPABUMETPOB, U3JI0KHUTE
rJaBHble TpeOOBaHUS K METOJUKE TPOBEACHHUS T'PaBUMETPUUYECKHUX

HaOJIr01IeHMIT?

21



JIABOPATOPHAS PABOTA Ne3

Pemenue l'lpﬂMOﬁ 3aJaY MArHUTOPa3BCAKHA AJI HCKOTOPLIX TEJ

npocreiien popmbl

LHeab paGoTbl: TPHOOpPETEHHE HABBIKOB pEIICHUS TPSIMOW  3aaauu
MarHUTOPa3BEeAKU JIJIsl TEJI POCTeuIeit (opMbl.

OOopynoBaHue M MaTepuajbl: padoOTa BBIMOTHACTCS BPYUYHYIO (IS
YHUCJICHHBIX PACUYETOB MCIOJb3YETCd WHXXECHEPHBIM KaJIbKyJIsATOp) IJHOO Ha

KoMIibtoTepe (cucrteMublie TpedoBanus — Windows 2000, XP, Microsoft Office 10).

Teopernueckas 4acThb
[IpssmMoli 3amadeld HaA3BIBAETCA pACUYET AHOMAJIMK NOTEHUMAJa W €ro
IIPOU3BOJIHBIX T10 U3BECTHOMY PACIIPEIEICHUI0 HAMAarHUYEHHOCTH B 36MHOU KOpE.
B marnuTopa3Beake npsiMas 3agada Ui Ted mpocTediie  hopmbl
pemaercss ¢ TOMOMIIbI0 AHAIUTUYECKUX (OPMYJ, KOTOpBIE TMOJNyYEHbl U3

BBIPpAKCHHA I IIOTCHOUAJIA 3JICMCHTAPHOI'O JTHUIIOJIA.

—— L g TV ¥
5 X Ky X L-__ f T
h E';"u_ ! o
o e O
R '
7 Utlff_i" - _:a_"'fl Hi=s 3Mxh 7 Mh
(x"+h7) (v 4+ 1) |+
j?: 1‘1 =L= 1-1' 3 1":
141 2 05 056
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Puc. 1. KpuBbie MAarHUTHBIX aHOMAJIUI OT BEPTUKAJIbHO HAMAarHWYEHHOIO 111apa
B marmuTopa3sBeake Ui BbIUUCICHUSA H U Z COCTABIISIIOIIMX MAarHUTHOTO

MOJISL KCTIOJIBb3YIOTCA (POPMYJIBI, YKa3aHHbIe B Tabnuue 2. [lpu aTtom npousseneHue

M (ﬁ\) 3ameHsercs MarHUTHBIM MoMenToM M =1V (mamaranuennas cdepa)
wi M =1-S (Geckoneunas munonbHas JUHUA), e | — HAMATHUYEHHOCTD, V —
00BeM, S — IIONIAIb.

WcxoaHple TaHHBIE TPUBEACHBI B TabmuIe 1.

YkazaHusi 1m0 TeXHUKe 0e30MaCHOCTH: K BBIIOJHEHUIO JAOOPaTOPHBIX
paboT [OMYyCKAalOTCSI CTYAEHTHI, O3HAKOMHBIIMECS C NpaBUJIaMu pabOThl B

nabopaTopuu, IpoUIeANIne HHCTPYKTax Oe3onacHocTu (cMm. [Ipumnoxenue 2).

BoinosiHeHune padoThl
3ananue:

1. U3 Tabmumpl 1 mo ykasaHUIO MPENoOJaBaTeNs 3alMChIBAIOTCS HCXOTHBIC
nanubie. [Ipu pemienun 3a1aun UCMONb3YIOTCA HOPMYJITBI U3 TaOIHIBL Ne 2.
B nepByto odepenb 1uist KOHTPOJIS TOJKHBI ObITh HalJIEHbl MAKCUMAJIbHBIE U
MUHUMAaJIbHbIE 3HA4Y€HHUs] BBIYMCISEMOW cocTaBistonie (crondusl 5, 6
TaOJIUIIBI 2).

2. Ilo d¢opmynaMm, mNOpUBEACHHBIM B YETBEPTOM CTOJIOLE TaOMUUbBl 2,
MOJCYHUTHIBAIOTCS 3HAYEHUS HCKOMOM COCTAaBISAIOMIEH JUIsi Pa3iIMYHBIX
3HaueHu X, npuueMm X wusMensdercs B npexaenax 10 km. PaccrosiHue
MEXKIY COCEIHMMH TOYKaMu X paBHO | kM. Ilpu BbImONHEHHMM 3amaHuUA
ClIelyeT YYUThIBaTh Pa3MEPHOCTb, BCE BBIUMCICHUS YJ00HEE MPOBOIUTH B
cucreMe CI'C. [Inga cnpaBoOK HWXKE IPUBOIATCS  COOTHOIICHUS
UCIIOJIb3YEMBIX €IHHHIL:

1 E (arBem) =10"°c *(V,,,V,,)

1 D (apcren) =[1/(4n)]-10° A/m=79,6 A/m(Z,H)
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3. Ilocrne BBINOJHEHHMS BBIYKMCIICHUM,

HA MWUIMMETPOBKE pa3MepoM B

pPa3BEpHYTHIM JIMCT BBIMOJHAETCS YEPTEX, HAa KOTOPOM H300paxaeTcs

BO3MyHIaomee TCEJI0 W COOTBCTCTBCHHO KPHMBLIC HAJd HHUM. Pacuetsl u

4CPpTCK MOKHO BBIIIOJIHUTL HA KOMIIBIOTCPC B CTaHHapTHOﬁ ImporpaMme

Microsoft Excel 2010.
Taoauna 1
Hcxoanbie 1aHHbIC
NeNo/dopma anomanpHOTO  Bug R E ¢l &2 h,L [or/ [I Makcuma
O [Tena nons  |(kM) (kM) [(km) (kM) (kM) |ev® (D) IIbHOE
3HAYCHHC
1 [lap V. 1 2 1 6,98ml '
2 Vi 1 2 1 30E
3 4 1 1 1-10* 83,80
4 beckoneunsll Kpyrosou |V 1 2 1
FOPU30HTAJIBHBII PARYIN
[VTAH]IP
5 V. 1 3 1,5 21mln
6 Vi 1 2
68,1E
7 H 1 3 2:10° 90D
8 z 1 2 1-10° 1573
9 ToHKUI BepTUKAIBHBIA |V, 1 0,25 2 16,8MmI'n
CTEp)KEHb
10 V. 2 0,5 2 8, 4mIl 1
11 z 0,5 2107 25,15
12 H 2 0,25 2:10° 38,10
13 |BeprukasibHblil TOHKHIA |V: 1 0,5 |2
[J1aCT 9.24Mml'n1
14 Ve 0,5 0,1 27E
15 V.. 0,3
40E
16 H 2 0,2 1-107 1005
17 z 1 0,1 1-107 1005
18 [BapskeHHas mIocKocTh |H 1 2 1-10
44,39
19 z 2 4 2:10*
88,60
20 |beckoHeuHas V. 1 2 0,5
COPHU30HTAIIBHAS 20,9MmI'n
MaTepHrabHasI
21 momynnockocts v 1 3 0,5
41.9ml'n
22 Ve 3 4 1 38,4E
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23

24

3-10*

602

N[

1,5-10°

1002
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Taoaunma 2

DopMmyJibl ISl BBIYUCIEHHS aHOMAJIBHOIO0 3¢ deKxra

No 11.
I dopma Tena Bunnonst | @opmyna Makcumym MuHIMyM
1 2 3 4 S 6
M
Vz e g P
(X +E ) (X:O) (X—)iOO)
0.859fM —0.859 fM
V. uH —3fM&x & &
1 lHap Xz + 2\5/2 E
(X°+&) o & (= &)
V,uZ fM(2§2—x2) 1 —0.036 fM
(X2+€2 )5/2 ? 53
(x=0) (x =12¢)
1
vz 2fAE 2 0
. X*+& (x=0) (X—>to0)
beckoHeuHbIN
KpYroBOMn
ropusonransusii  |* A1 1.299fA w
2 3
[VUTHHP _
2 (6eckoneuHas % - ¢ (x— i)
[IMITOJIBHAS JTHHHS ) (X°+&) (x=— ﬁ) V3
V,uZ 1
fZA(EZ—xz) 2 —0.25f)
( X2+ 52)2 53
(x=0) ( :%)
1 0
Vz 7 ¢ (x—>+00)
Toukuit ]29\ 2 (x=0)
BEPTHKAJIBHBII X+§
CTEep>KEeHb 0.385fA
(E:—0), VanH & —0.385 fA
3 TOYEYHBIN i —¢ &
MarHUTHBII — —ous (x= T )
OJIFOC (x*+&7) 2 &
(x=75)
1
V.uZ fA 2 0
fAE (x—>10)
(X2+€2 )3/2 (X=0)
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beckoHeuHast Veu H —2 fux f 1 _f 1
MaTepHuaibHas X2+ 52 K & H &
BEpTUKATbHAS
TOCKOCTB (&,—>0, (x=-&) (x=$)
MarHUTHAs
[IOJIFOCHAS! JINHI) Ver 2 % 2 fu % :
X +¢&
+
(x=0) (x—>+00)
beckoHeyHast V. of 1
OPH30HTAIbHAS x+1 H &
MaTepuasbHas arctg NS 0
IJI0CKOCTB, 2fu 1 (x=0) (x—>00)
3apsuKEHHAs —arclg T
[IOCKOCTb
beckoHeyHast V.
MaTepuaIbHasl 2 fu( KL arctg X ) 21fp (x—>+0) |
TOPU30HTATBHAS 2 & (x—0)
MOJTYTIOCKOCTh
(I'opuzoHTaNBHAS
3apsuKeHHAs
TOJIYIIIIOCKOCTB) Vi 1
i 2 fuz (=0) 0
H e 52 (X—=£00)
Ve 1 1
2fu—— & 3 ¢
X'+S (x =€) (x=5)

27




v /[aHHbIE 10 BBINOJHEHHOU padoTe 3aHECTH B OTUYET

Conep:xxanue oTuera
Otuer odopmisieTcss B COOTBETCTBUU C TPEOOBAHMSIMH, TPUBEICHHBIMUA B

MIPUIIOKEHUHM 1.
KonTpoJibHbIE BOIIPOCHI:

1. IlpsmMble u oOpaTHbIE 3a1a4 MAarHUTOPA3BEAKH.

2. CnocoOsbl penieHust IpsIMOM 3a1a4d MarHUTOPa3BEAKU.
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JIABOPATOPHAS PABOTA Ne4
N3yyeHue BbICOKOTOYHOI'0 IPOTOHHOI'0 MATHUTOMETPa

LHeab paGoThbl: O3HAKOMUTHCA C TPUHIMIIOM JCHCTBUS U PpabOTOU
COBPEMEHHBIX BBICOKOTOYHBIX MPOTOHHBIX MarHuTOMeTpOoB MMIII -1 1 MMPOS-
2.

OOopynoBanue U MaTepuaJbl: NPOTOHHbIE MarHuToMeTpbl MMIIT—1 u

MMPOS-2, uHCTpYKIIMHA K TPUMEHEHUIO MarHUTOMETPOB.

Teopernyeckast yacTb

1. IIpuHuun ¢cBo0OHOI NMpeneccuy MPOTOHOB

[TpuHIUIT TEUCTBUS MPOTOHHBIX WU SJIEPHBIX MArHUTOMETPOB OCHOBAH Ha
SIBJICHUU CBOOOJIHOM MpEeLecCuu MPOTOHOB B 36MHOM MAarHUTHOM Tosie. JlaTuukom
MarHuTOMETpA SBISIETCS aMmyJia C JUAMarHUTHOW SKUIKOCTBIO, MOJICKYJIbI
KOTOPOM cojiepaT aTOMbI BoAopoja (Hampumep, BOAY Win 6eH3oi1). MarHuTHbie
MOMEHTBI MOJIEKYJT 00YCIIOBJIEHBI TOJIbKO MarHUTHHIMHU MOMEHTaMH SIZIEP aTOMOB
BOJIOpOJia — MPOTOHAMU. AMIYJly NOMEUIAIOT B KaTymky L, 4yepe3 KOTOpYIo
MPONYCKAlOT B TEUYEHHWE HECKOJbKUX CEKYHJ TOK, CcO37aBas B HeEW
BCIIOMOTaTEJIbHOE MAarHUTHOE MoJe [, HApsHKEHHOCTBIO B HECKOJIBKO JIECATKOB
kA/M (puc. 1). Ilox nelictBuem mnons H, MarHuTHbIE MOMEHTBI IIPOTOHOB
OPUEHTUPYIOTCSL U KUJKOCTh MPUOOpETaeT CyMMAapHbI MarHUTHBI MOMEHT M.
Ilociie  BBIKJIIOYEHMST TOKA MArHUTHBIE MOMEHTBHI IIPOTOHOB  HAYMHAIOT
MPELIECCUPOBATh BOKPYT HAIPaBJICHUS HU3MEPAEMOTO MarHUTHOro mnois H ¢

w=y, H

4aCTOTOU , Tae y, = 2,6752:10° ¢''Ton' — MarHMTOMEXaHMYECKOE
(rupoMarHuTHOE) OTHOLIEeHHE mpoToHa. [Ipeneccuss CyMMapHOro MAarHUTHOTO
MOMEHTa M NPUBOAUT K MOSIBIICHUIO B KaTyuike /7 nepemenHon 3/]C ¢ yacToToi,
paBHOI yacToTe mpeueccuu . llpenieccusi mocTeneHHO 3aTyxaeT Orjarojaps

MPOIIECCY peJlaKcallud, OOYCIOBICHHOMY CJIaObIM B3aWMOJEHCTBHEM MEXY
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MPOTOHAMU M aTOMaMHu MMapaMarHUTHBIX MPUMECEH, PACTBOPEHHBIX B pabodeit
XKUJKOCTH. [ uncTOoil BOJbI BpeMs penakcaiuu 3 ¢. [ MOBTOPHOTO U3MEPEHUS
MOJIST IUKJI MOBTOPSIOT. [{MKINYHOCTE paboThl JaTynKa yCTPAHSIOT, HAIIPUMED, C

MTOMOIIBIO CUCTEMBI U3 2 TaTYMKOB, paOOTAIOMINX MOOUYEPETHO.

2. llpyHUMI JTMHAMUAYECKOH MOJISIPU3ALUH IPOTOHOB

Jnst  momydenust nmoctatouyHo Oonbmux OJIC  NPUMEHSIOT METOAbI
JWHAMHUYECKOM noJispuzauuu saep. [Ipu 5ToMm opueHTanuss MarHUTHBIX MOMEHTOB
MPOTOHOB OCYIIECTBIISCTCS Oyarojapsi UX B3aUMOACHCTBUIO C 3JIEKTPOHHBIMU
MOMEHTaMH MapaMarHUTHBIX HOHOB — 3 dexT OBepxaysepa (B BoJie PaCTBOPSIOT
MapaMarHuTHYIO CoJib). TakuM CIocoOOM SIEPHYH0 HAaMarHUYEHHOCTh YIAacTCs
YBEIIMYUTh B HECKOJIbKO cOT pa3. llpumeHeHue BemiecTBa, CoOAEpKallero
pajvKaibl HUTPO30AUCYIb(GOHATA KaIKs, O3BOJISIET YBETUYUTh HAMAarHUUEHHOCTh
e nmpumepHo B 40 pas.

[TpOTOHHBII MAarHUTOMETP COCTOUT U3 MAarHUTOUYBCTBUTEILHOTO OJIOKA WITN
naTuyrka (IpOTOHCOIEP KAIUA COCY1 C BOJAOM, CIUPTOM, O€H30JI0M U T. II., BOKPYT
KOTOPOr0  HaMOTaHbl  BO30yXJaromiass W U3MEpUTENIbHAasi  KaTYIKH);
COCIMHUTETbHBIX TPOBOJOB; D3JIEKTPOHHOrO OJIOKa (MpeayCUSIuTeNb, CXeMa
KOMMYTAIIUU, YMHOXHUTEIb YacCTOThl, YaCTOTOMEpP U CBETOBOW WHIUKATOP);
PETHCTPUPYIONIETO YCTPOWCTBA W OJIOKa TuTaHusa. PaGoumii 1uki, T. €. Bpems
ONpENIENICHNUs] 3HAYCHUI MArHUTHOTO MOJs B KaXKJIOM TOYKE, CKIIA/IBIBAECTCS W3
BPEMEHM TMOJISpU3alMKM JaT4MKa (I BOJABI OHO COCTaBiseT 3—8 C), BpeMEHHU
MEPEKIIFOYEHUS TaTYNKA U BPEMEHU OINPEIEICHUS YaCTOThl CUTHAJIA, HABEJICHHOTO
B karymke naruuka (0,1-0,4 ¢). B 3aBuCHMMOCTH OT MPOTOHCOAEPIKAIIETO
BEIIECTBA U TOYHOCTU OINPEJECICHUS YacTOThl Mpeleccuu padouuii UK
cocrasisietr 1-10 c.

[Tpn HEOONBIIONH CKOPOCTU ABUKEHUS HOCUTENIE MarHUTOMETpa (Ha3eMHbIN
WIM MOPCKOM BapHaHThl) JaHHbIE O MAarHUTHOM moje 3eMiau 1 ToJy4aroT

MPaKTHYECKU HenpephIBHO. [Ipu OOMBINON CKOPOCTH, HANpUMEp IPH CKOPOCTH
Puc. 1. Cxema npoTOHHOTO MarHuToMeTpa: L — KaTyIlKa, CO3/1aroIias

BCIIOMOTaTe/IbHOE HaMarHU4uuBarolee none Ho; 7 — xaTymika, B KOTOpOil BO3HUKaeT  3()
3J1C, obycnoBieHHas MpeLeccuei si1epHbIX MOMEHTOB BOKPYT U3MEPSEMOT0

MarHuTHOro nois ; ¥V — ycunurens curnana; Y — gacroromep.



camonera 350 kwm/4, paccrosHue Mexay 3amepamu cocrtasisier 300 M. C
MIOMOIIbI0 NMPOTOHHOTO MAarHUTOMETPa MOXHO MHPOBOJUTH MAarHUTHYIO ChEMKY C
UCIOJIb30BAaHUEM METANIMYECKUX HOCUTENeH — Kopaldjeldl WM CcamoJIeTOB,
oOmamaronmx COOCTBEHHBIM  MAarHUTHBIM — moieMm. I[lpy  3TOM  JaTuumk
MarHuToMeTpa OYKCUpPYIOT Ha Kabele, IJMHa KOTOPOTo JO0JKHA B HECKOJIBKO pa3
MPEBBIILIATH MTPOJIOJIbHBIE Pa3MePhbl HOCUTES.

C moMouipl0 MPOTOHHOTO MarHutoMerpa auckpetHo (I pa3z B 1-10 c¢)
U3MEPAIOT a0COIOTHOE 3HAYEHME MAarHUTHOW HMHIYKUIHUU T€OMAarHUTHOTO TOJS C
norpemHocTbio £ 1-2 HTi npu HU3KOW YyBCTBUTEIBHOCTH (+45°) K OpHEHTALIMH
JaTYUKa [0 MAarHUTHOMY MEpUIMaHy, HE3aBUCUMOCTH OT TeMIepaTypbl U
BpeMeHU (OTCYTCTBYeT  cMelleHue  Hyis).  [IpoTOHHbIE MarHUTOMETpPHI
UCIIOJIB3YIOT MpPU  HA3eMHBIX (HalpuMep, OTEYECTBEHHbIE MAarHUTOMETPHI
MMIIT'-1 u MMPOS-2) u mopckux (MMII-3) cbemkax, pexxe npu BO3AYUIHBIX
cbeMkax (MCC-214) u ckBaxkunubix HaOmogaeHusx (LOM-2, MCII-T" u MCII-
2).

Yka3zaHusi mo TexHMKe 0e30lAaCHOCTHU: K BBIMOJHEHHUIO J1AOOPATOPHBIX
paboT JOIMYCKAaIOTCS CTYACHTBHI, O3HAKOMHBIIHECS C TpaBUjIaMu pabOThl B

nabopaTopuu, MpoIIeIIe HHCTPYKTax O0e3onacHoCcTH (cM. [Ipunoxenue 2).

Boinosinenue padboTnbl

1. MMIII'-1 — HOBasg MOJENb MEMIEXOJHOIO0 MPOTOHHOTO MAarHUTOMETPA,
MPEIHA3HAYCHHAs ISl IIUPOKOr0 MPOU3BOACTBEHHOIO IPUMEHEHHUS IIPU TTOUCKAX
U pa3BelIKe MECTOPOXKACHHM TMOJe3HbIX HUcKomaeMbix (puc. 2). Ilo uaeonoruu
MOCTPOCHHUSI M TEXHUYECKOM peanu3alid STOT MAarHUTOMETP COOTBETCTBYET
COBPEMEHHOMY TEXHUYECKOMY YPOBHIO U MOXKET KOHKYPHUPOBATH C 3apyOeKHBIMU
aHanoramu. OOnagas JOCTATOYHO BBICOKOW pa3peliaronieil CrnocoOHOCThIO U
OBICTpOAECHCTBHEM, a TakKe CTa0MIBHOCTHIO IMOKa3aHWl BO BPEMEHH,

MarHutTomerp oOecredyeH 3(P(HEKTUBHON  CHCTEMOW  MHKPOIPOIIECCOPHOTO
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YOPABJICHHS], CHA0KEH TOCTATOYHO €MKUM HAKOIUTEIEM LU(PPOBOK MH(DOpMALUU

M HMEET BO3MOXHOCTb MCIIOJIB30BaHUS CIIyTHUKOBOM  HaBUTralUHU  JUIA
KOOPAVMHATHON TMPUBS3KA TNYHKTOB HaOmoJeHus. B oTinume OT mNpeXHHUx
OTEUYECTBEHHBIX MOJEJe MNPOTOHHBIX MarHuTomerpoB B MMIII-1 Bnepssie
peanu3oBaHa JABYXKaHAJIbHAS CUCTEMA HM3MEPEHHMs, 4YTO IIO3BOJIIET HapsAy CO
3HaYeHUEeM MOJyJisi TeomarHuTHOro nosist (T) omHOBpeMEeHHO moJydyaTh 3HAYCHUS

rpaauenTa (I'p) wim npupaienus noius (P).

TexHuuyeckue XaAPAKTEPUCTUKH MPOTOHHOTO MArHUTOMETPA-TPAaAUCHTOMETPA

MMIII-1:

Jnamna3on u3MepeHus MoayJis
MAarHATHOW MHIYKIUU TI0

KaXJI0My KaHally

ot 20 000 mo 100 000 HTJ ¢ MOrPEeUIHOCTHIO

orcuuthiBanus 0,01 uTn

CucremaTuueckas
MOTPEIIHOCTh a0COMIOTHBIX
U3MEPEHUI 10 KaXKIOMY

KaHaly

He Oosiee +2 HTn

CpenHekBapaTuiecKas
MOTPEITHOCTD U3MEPCHHSI
MarHUTHOW MHIYKIIAHU 110

KOKJIOMY KaHaITy

B nuama3zoHe oT 30 000 o 100 000 5aTn — He

npesbimaet 0,03 v,

B nquana3one ot 20 000 go 30 000 uTx — He

npessimaet 0,09 HTn

HecTaOuiapHOCTH MTOKAa3aHUM BO
BPEMEHHM 32 § 4acoB

HETPEPHIBHON PabOTHI

HE BBIXOJUT 3a npenenbl £0,2 HTn

Pexxumer

PYYHOM M aBTOMATUYECKUH C
MPOTPaMMUPYEMBIM IIUKIIOM paboThl 1 ¢ mpu
MaKCHUMAaJIbHOM OBICTpOJICHCTBUM | n3MepeHue

B2C
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Bpems ycranoBienust

pabouero pexxuma

He OoJiee 5 MuH

HOI‘pGIHHOCTI) XoJa
BCTPOCHHBIX 4aCOB

MarouTomMcTpa

He Oosiee +1¢ 3a CyTKH

[Iutanue

OT AKKYMYJIATOpPA WK OT BHCHIHCTO UCTOYHHUKA

IIOCTOSTHHOI'O TOKa HanpsbkeHnem 13+2 B

Cpennsist notpeodisiemast
MOIITHOCTb TIPH
NEpPUOANYHOCTH PabOTHI 1

n3mepenue B 10 ¢

B OJIHOKAHAJILHOM BapuaHTe — He Oonee 1 BT

B JIByXKaHaJIbHOM BapuaHTe — He Oosiee 2 Bt

VYrioBas pabouast 30Ha
MarHUTOU3MEPHUTEIILHOTO

npeoOpazoBaTes

HaxXOJuTCs B mpenenax +45° oT onTUMaJIbHOTO

IIOJIOXKCHMUA

HN3MeHeHne moka3aHu,
BBI3BAHHOE OTKJIOHEHHUEM OCH
[IIT ot onnTUMAJILHOTO

MOJIOKEHUS Ha yroJ +45°

He npeBbimaeT =1 HTn

EMKOCTB TBEpIOTENBHOM
namsTH (coxpaHsemast
uH(popmanus — 1nojie, Bpems,
KOOPJIMHATHI, & TAK)KE JTAHHBIE
HaYyaJIbHOW YCTaHOBKH — J1aTa,
HOMED y4acTKa, HOMEp

npubdopa)

1 MoOaiTt

[udposoii BeIxoA

WNHupopmaris n3 BCTpOSHHOTO HAKOMTHUTESA
MOkeT ObITh BeiBeieHa Ha [1K mo untepdeiicy

RS-232
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Jnanazon pabounx ot —10°C go +50 °C

TeMIiepaTyp

MN3menenne noka3zanum HE JIOJKHO BBIXOAUTSH 3a nipeaennl 0,5 HTn
MarHUTOMETPA B UAIIA30HE

pabouux Temreparyp

Macca pa60qer0 KOMIIJICKTa AJIA OJHOKAHAJIbHOI'O BaApHUaHTa — HE Ooitee 4,5

KT

JUISL IByXKaHAJILHOTO — HE OoJree 6 KT

KoMnuiekTanusi IpOTOHHOI0 MarHuTomMerpa-rpaguenromerpa MMIIT-1:

1

[TpeoOpazoBaTeslb MArHUTOM3MEPUTEIBHBIN.

b0k M3MepUTENbHO-PETUCTPUPYIOLLIHIA.

. AKKyMyJISITOp, 3allacHOM akKKyMyJsiTOp, 3apsA/lHO€ YCTPOMCTBO s

aKKyMYJISITOPOB.

Kommekr kabOeneii: xkabenmp MMUWII-BUP, xabenr mnwmranus, xabemsp I,
kabenmb RS-232.

[TpuHAAIEKHOCTH: PAHIIEBBIN MTOABEC, PYTIAP, HOXKKA, pydKa.

Jluck ¢ mporpaMMHBIM oOecIieYeHUEM, PYKOBOJCTBOM IO 3KCIUIyaTallud |

METOJUKOU KaTUOPOBKHU.
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Puc. 2. [Iporonnsiit MaruutomeTp-rpaguearomerp MMIIT—1.

3ananue 1:

O3HaKOMHTBCS C TEXHUYECKUMU XapaKTEPUCTUKAMHU MarHUTOMETPA.
W3y4nTh HHCTPYKIHUIO 1O pabOTe C MATHUTOMETPOM.

BxiitounTh MarHUTOMETP UM O3HAKOMUTBCA C pEXUMaMu  pabOTh
MarHuTOMETpA.

IIponssectn usmepenune uHaykuuu ['MII B tectoBom pexunme. Haiitu
CpeIHee 3HaYCHUE UHAYKIUU.

VYCTaHOBUTh HA AJIEKTPOHHOM OJIOKE KOOPAMHATBHI MYHKTa HaOIIOACHUS,
BpeMmsl, 1aTy, HOMEp y4acTka, Homep rnpuoopa.

[IpousBectn m3mepenne uHaykuuu [I'MII Ha 5 nmyHkrax HaOmoneHus (Ha
KQKJIOM ITyHKTE MPOU3BECTH 5 (PU3NUECKUX HAOIIOACHUI M HAlTH cpeiHee
3HAYEHUE HA JaHHOM ITYHKTE).

. JlaHHBIE MO BBINIOJIHEHHOM pa0OTe 3aHECTH B OTYET.

2. Marautometp-rpaguearomerp MMPOS-2 — 3T0 BEICOKOTOYHBIN MpubOp,

NpEeIHA3HAYCHHBIA I W3MEPEHHs] MOJYJs T'€OMarHuTHOro mnojis (puc. 3).

MMPOS-2 MOXET UCHOJIB30BATHCS KaK ISl MPOBEACHUS IMEIIEXOIHBIX ChEMOK,

TaK U1 B Ka4YCCTBEC CTaHI/IOHapHOﬁ BapHaHHOHHOﬁ CTaHIINU.

MMPOS-2 cocToUT u3 CHEIUATU3UPOBAHHOTO TIOJIEBOTO PETHCTpATOpa

(Data logger) DLPOS u aByx oBepxay3epoBckux aardukoB (MMPOS-2 sBnsiercs
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anainoroM marauromerpa MMPOS-1 u ominuaercs HalM4ueM JONOJHUTEIBHOTO
M3MEPUTENBHOTO KaHaja M JaTtyuka). Marautomerp-rpaguearomerp MMPOS-2
MO3BOJISIET U3MEPATh MOJYJIb T€OMarHUTHOro nojs u no nepsomy OVH 30Hay 1
HOPMUPOBAHHYIO Ha 0a3y pa3HOCTh MOJIEH.
Marnutomerp-rpaguentomerp MMPOS-2 o0ecrieunBaer Bce pPEXHUMBI
MOJIEBBIX paboT:
1. IlnomanHas cheMKa ¢ MOJyaBTOMAaTUYECKUM BBOJOM IMHUKETAa M MapuIpyTa,
BPEMEHH 10 BCTPOCHHBIM YacaM.
2. TlemexonHas cCheMKa C aBTOMATHYECKUM BBOJOM KOOPJMHAT U BPEMEHU I10
GPS-npuemuuky Garmin 60 wiu a1006M 1pyruM 1o npotokory NMEA 183
C IIPOMEKYTOYHOM MAPKUPOBKOM.
3. IlemexoaHas CbeMKa C aBTOMAaTUYECKUM BBOJIOM KOOPAMHAT U BPEMEHH 110
GPS-npuemuuky Garmin 60 wiu a1006M 1pyruMm 1o npotoxkory NMEA 183
C IPOMEKYTOYHON MapKHUPOBKOM.
4. Bapwuanuonnas (6a3oBas) cTaHius (110 OJHOMY JaTYHKY ).
5. TecToBBIif pexuM 0€3 COXpaHEHUs] JAHHBIX C BBIUKUCICHUEM CPETHETO

3HadyeHusa 1 CKO no 11 uzmepenusm.

TexHuYecKHe XapaKTePUCTHKH MPOTOHHOT0 MATHUTOMETPA-rpaueHTOMeTPa

MMPOS-2:
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Pazpemrenue

0,001 aTn

UysctBurenbHocTh (CKO)

0,01 5T B 3 cek mukie

0,05 5T B 1 cek nukie

PabGounii n1uanason

20000-100000 HTx

AOGCOIIIOTHAs! IOTPENTHOCTh

1 8Tx

['pagreHTOYyCTOMYMBOCTD

20000 #Tn/m (40000 dopcax)

[{UKIMYHOCTh U3MEPEHUIN

1, 2, 3 cex (ommuoHanbHO - 10 0.2 cek)

Jucreit LCD 240x128
Bnarozamumennas 32 KJIaBUIIHU
KJIaBUaTypa

Jlnama3on temmeparyp

ot —20°C no +60°C

[Turanue 6€e3 / ¢ MOACBETKON

0,7/3 Bt

BryTpeHHue yacsel,

CTaOUJIBHOCTD

1 cex/cyTku

O0BeM TTaMATH

B pexuMe Bapuaruii — 25000 n3mepenuii

B peXKUME IIIOIAHON CheMKH, BKItouas GPS —

80000 m3mepenuu
[Topt cBsi3u / pa3rpy3ku RS 232
[Topt GPS (nmpotoxon NMEA | RS 232
183)
AKKyMYJISTOP 7A/dqac obecrieunBaet 24 yaca BapuallmOHHBIX

HaAOJIIOJICHUN MPU UK 3 CEKYHIbI WK 5 THEH

MOJIEBBIX padoT

Pazmep POS-1 910x120x70 Mmm
Pazmep DLPOS 260x150x45 mm
OO01muii Bec 6,5 KT

Komnuiekranuss Maruuromerpa-rpaguearomerpa MMPOS-2:

1. Brnok snexrponuku POS-2.
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2. OVH 3087 ¢ rubkum kabdemnem 3,4 m (2 mit.).
3. Kommnekr coenunutensHbix T1pyo 0,5 M (4 mT.) u mpoxomnsix (I'-
o0pa3HbIx) xoMyTOB i kpemienus OVH 3onpa (2 wr.).

4. Peructpatop DLPOS V2.0-gps.

5. Cnennanu3upoBaHHBIN PIOK3aK.

6. Axkymynsarop Pb 12 — 7Ah (2mT.).
7. 3apsiaHOE YCTPOMCTBO.

8. Kommekr kabenei: kabenu CBS3W, NUTaHUS, Pa3rpy3KH, BapHALMOHHBIN
kabenp 25-50 m.

9. Ilporpammuoe oOecneuenue (I10) QMSoft, Bxmouaromee POSLink st
pasrpy3Ky JaHHBIX, ydeTa BapHallfii, Mepexo] B IIaHApHBIE KOOPAMHATHI.
[To o6uoBnenuss POS u DLPOS.

10.Kommnekt noxkymeHtanuu (macmopt u onucanue POS-1, Bkirodaroiee
cOOpHUK KOMaH] ympasiieHus mo mopTy RS232; ommcanue m MHCTPYKIIHUS

nojsis3oBarens DLPOS.

11.Marautomerp MMPOS-2 ynakoBaH B A€pEBSHHBIA TPAHCIOPTUPOBOYHBIN

SIIITUK.

biok  ymnpaBneHuss =~ MarHUTOMETpOM-rpagueHtomerpom  MMPOS-2
no3BoyisieT noakiodath GPS-npueMHHUK 711 OCYIIECTBJIEHUS KOOPAMHATHOU
MPUBS3KA U3MEPEHUN HA MECTHOCTH. B KOMIUIEKT JAHHOM OIIMU BXOJUT:

1. GPS-npuemnuk Garmin 60.
2. Tlporpammuoe ob6ecnieuenne GPS-DLPOS.
3. bnok kperneHus.

4. KabOenb cBsa3u Garmin-DLPOS.
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3aganmue 2:

1. O3HAaKOMUTBHCS C TEXHUYECKUMH XAPAKTEPUCTUKAMU MarHUTOMETPA.

2. V3yunTb HHCTPYKLHMIO 1O pabOTe C MAarHUTOMETPOM.

3. BkJIIOYMTP MarHUTOMETP M O3HAKOMHUTBCS C 3-MSl pEKUMaMH pPabOThI
Maroutomerpa  (u3mepurens — uHaykuuun — [MIL,  rpagueHTOMETp,
MarHUTOBapUallMOHHAS CTAHIIUA).

4. IlpousBectn  wm3mepeHue wuHAykumn [I'MII, ropusoHTanbHOrO W
BepTUKAIbHOTO TpaaueHToB [I'MII B TectoBom pexume. Haiitu cpegnee
3HAYEHHUE UHIYKIUU.

5. YcTaHOBUTH Ha 3JEKTPOHHOM OJIOKE KOOPAMHATHI MYHKTa HAOIIOJIEHUS,
BpeMmsi, 1aTy, HOMEp y4yacTka, Homep mpuoopa.

6. IlpousBectu uzmepenue uHaykuuu ['MII Ha 5 myHkTax HaOmroneHHs (Ha
KaXXJIOM IIYHKTE MPOU3BECTH 5 (PU3NUECKUX HAOIIOJCHUI U HAWUTH cpeaHee
3HAUYEHUE HA JaHHOM ITYHKTE).

7. Ha ogHOM myHKTE HAOJIOJEHUS BBIMOJHUTH W3MepeHus uHaykuuu ['MII B
pexume MBC, npenBapuTenbHO 3a/]1aB EPHUO]T U3MEPEHUM.

8. I[aHHBIe 10 BBIIIOJITHEHHOM pa60Te 3aHCCTH B OTUCT.

v’ JIaHHbIE 110 BBIOJIHEHHOI PaGoTe 3aHECTH B OTYET
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Coaep:xxanue oTuera

Otuer odopmisieTcss B COOTBETCTBUU C TPEOOBAHMSIMH, MPUBEJACHHBIMU B

IIPUIIOKEHNH 1.

el A

hd

KoHTpoJibHbIE BONIPOCHI:

AOCOIIIOTHBIE U OTHOCUTEIBHBIE cIOCOOBI M3MepeHust uHaykuuu ['MIT.
Marunuromerpsl. Bubl MarHuTOMETPOB.

MarauTHsle MOMEHTBI 2JIEKTPOHOB, AJI€p ATOMOB U aTOMOB.

[IpoTtonHsle MarHuTOMeTphl. CXeéMa W NPHUHOMI JEUCTBUSA NPOTOHHOTO
MarHUTOMETpa.

DddexT OBepxaysepa.

[Torpemnoctu B u3mepenuu ['MII ¢ noMonipr0 TpOTOHHOTO MarHUTOMETDA.

JIABOPATOPHAS PABOTA NeS
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O0padoTka JTaHHBIX MHKPOCECMOKAPOTAKA

Hean padoThI: MOJTy4YEeHUE HaBBIKOB 00paboTKH JTAHHBIX
MHKpoceicMokapoTaka. MukpoceiicMokapoTaxx (MCK) mpoBOauTCs € 1ENbIO
n3yueHus BepxHed dvactu paspeza (BUP), koTopas coCTOMT W3 30HBI MajbIX
ckopocteit (3MC), noactunaromux nopoy ( [1IT) o nuHum npuBeaeHusi, a UHOTAA
MOXKET BKJIIOYATh M MPOMEKYTOUHBIM CJIOM, TaK Ha3bIBAEMYIO 30HY ITOHHKEHHBIX

ckopocteit (3I1C).

Teopernueckue 0CHOBBI
Nzyuenue 3MC mpoBoguTCs ISl ONPEACNICHUS ONTUMAIbHOW TTyOWHBI

3aJI0’KEHUS] B3pPBIBUATOrO BEILIECTBA, (T. K. INIyOMHA B3pbIBa JIOJIKHA OBITH HUXKE
nonoumBel 3MC, 1. e. HB3p > H3MmcC) sl yMeHbIIEHUS] OTEPh SHEPTUU BOJIHBI
BBUJy TOrO, 4YTO 30Ha MallbIX CKOpocTed 00JagaeT HHTEHCUBHBIMU
MOTJIONIAIOIIMMH CBOKMCTBAMU; @ TaKXKe JUISI pacdyeTa CTaTUYECKUX MONPaBOK MpPH

paborax MOI'T.

[Ipu ob6pamennom MCK peructpanus ceiCMUUECKUX BOJIH OCYIIECTBIISIETCS
Ha MMOBEPXHOCTH 3€MJIH, a BO30YKJICHHE Ha Pa3HbIX IITyOMHAX CKBAKUHBI (C IIaroM
OTIPEJICIICHHBIM MPOEKTOM PadOT WM JIOCTATOYHBIM JJII HEOOXOJUMON TOYHOCTH
mzyyenuss BYP). Ilpu npsmom MCK peructpauus celcMHUYECKHX BOJIH
OCYILIECTBIISIETCS. B CKBAXKMHE HA Pa3HbIX IIyOMHaX (C OMpEAETCHHBIM MPOEKTOM
[IaroM, WJd JOCTaTOYHBIM JIsI HEeoOXoaumou ToyHocTH wu3ydeHus BUP), a

BO30YK/IEHHUE MPOUCXOJIUT Ha TOBEPXHOCTH.
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Jns nposenenns MCK Oypurtcst ckBakuHa, 3a00i kotopoid Ha 20-100 m
riy6sxe nogomsel 3MC. B uneane ecnu uzydaercs BUP no nuaum npuBeaeHus.
OKOJO yCTh CKBaXXMHBI CTaBATCA HECKOJBKO (2-6) celiCMONPUEMHUKOB Ha
paccrosiHusX OT 1 10 20 M OT CKBaXXMHBI, MHOT/Ia IO 00€ CTOPOHBI OT Hee (II0
npo¢puiio). B ckBaxkuHy omyckaercs 30H[, Ha KOTOPOM 3aKpEIUIEHbl TMPIISIH]IbI
ANEKTPOACTOHATOPOB M IPOU3BOIATCS HMX IOOYEPEIHBIE B3PBIBBI HA Pa3HBIX

rIIyOrMHax, HauuHas oT 32005, yepes 2-6 M (puc. 1.a).

Xs X X

Pucynok 4.1 MukpoceiicMokapaTax: a) METOJHMKA MPOBEACHUsS; 0) celicMorpamMma Ha

ynaneHuu 1M; B) ceficMorpamMma Ha yajaeHuu 3M; T') celicMorpaMma Ha yJalleHuH SM

C celicmorpammbl MCK' cHUMarOTCsi BpeMEHa NpPUXO0Ja BOJHBI K ITYHKTY
npuema (ty BpeMs HaOIIOJEHHBIE), TPOJLEAYpa HA3bIBACTCA MUKUPOBKA MEPBBIX

BCTYIUICHUU.

HalmroieHHOe BpeMsi paCIOIOKEHHBIX Ha PACCTOSHUSIX OT CKBaXKHHBI,
IPUBOAUTCS K BEPTUKAILHOMY BPEMEHH tp 110 popMyIIe:
t -H
t,=t -cos(a)= 1]

/H2+X2
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HaitneHHble BEpTUKaNIbHBIE BPEMEHA YCPEIHSIOTCSA JJIsI OJHUX U TEX XKeE
ryoud H. 3arem crpoutcs BepTUKaNbHBIA Tojorpad, KOTOPBIM MPEACTaBIICH
oTpe3kamu TpsMblx JuHUK. [lo BepTuKambHOMY rojaorpady ONpeaeIsIIOTCS

IJIACTOBBIC CKOPOCTH.

001 2 % 4 5 & 7 & 9 10 11 12 13 14 15 16 17 18 19

02m |ropd

o650aHe HHbI necok
2.24m .

Pucynox 4.2 BeptukanpHblii rogorpad

FpaHI/IIIBI II1aCTOB HaXOJATCA IIO HM3JI0MaM BCPTHKAJIBHOTO rozlorpa@a, a

nojomsa 3MC omnpezaensercs MO0 Pe3KOMY BO3PAaCTaHUI0 CKOPOCTH B KOPEHHBIX

nopojax:
AH
V=" (2]
At
8
IMopsiiok BHIMOJHEHUSA PAOOTHI
1. Haxopsitcs BepTukanbHbie BpeMeHa no gopmyre (1).
2. YcpenmHSIOTCS BEPTHKAJIbHBIC BpEMEHA JIJI OJHUX W TEX K€ TIIyOHWH
H.
3. Crpowurtcs BepTHKaIbHBIN rogorpad BepTUKAIbHBIM BPEMEH.
4. Omnpenensitorcst MomHoctd  minactoB (3MC, 3IIC) mo wuznomam
BEPTUKAIBHOTO rojgorpada.
5. Omnpenenstorcs mIacTOBbIE CKOPOCTH 1o opmyrie (2).
6.  PesynbpTaThl 00pabOTKM 3aHOCATCS B TAOIHITY BHIYUCICHHM.
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Tabnuia BEIYUCIIEHNI

Xi=1m Xo=3 M X3=5m™m AHanus ckopocTen
rMYBWHA
v th (c) te (c) tH (c) te (c) th (c) te (c) B | o oo
HcxoaHble 1aHHBIE
FAVEHHA Bapwanr 1 Bapuanr 2 Bapuanr 3
tu (c) tu (c) tn (c)
(m) Xi1=1 X2=3 X3=5 Xi1=1 X2=3 X3=5 Xi1=1 X2=3 X3=5
0 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2 6.040 7.892 9.215 2.865 2.865 9.347 3.394 5.908 8.951
4 6.172 7.495 8.289 8.289 8.289 11.464 8.554 8.554 10.141
6 7.098 8.289 8.421 9.877 8.951 11.596 9.678 9.678 9.744
8 8.024 9.038 9.170 11.244 10.097 12.655 10.803 10.802 |10.934
10 8.950 9.788 9.920 12.611 11.243 13.746 11.927 11.926 |12.125
12 9.877 10.538 10.670 13.978 12.390 14.837 13.052 13.051 |13.316
14 11.199 11.728 11.816 15.212 13.536 15.929 14.264 14175 |14.374
16 12.522 12.919 12.963 16.447 14.683 17.020 15477 15.300 |15.432
18 13.845 14.110 14.109 17.682 15.829 18.111 16.690 16.424 |16.491
20 15.168 15.300 15.256 18.916 16.976 19.203 17.902 17.549 |17.549
22 16.491 16.491 16.402 20.151 18.122 20.294 19.115 18.673 |18.607
24 17.814 17.682 17.549 21.386 19.269 21.386 20.328 19.798 |19.666
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FAVEHHA Bapuanr 4 Bapuanr 5 Bapuanr 6
tn (c) tn (c) tu (c)

(M) Xi1=1 X2=3 X3=5 Xi1=1 X2=3 X3=5 Xi1=1 X2=3 X3=5

0 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

2 9.744 15.830 13.052 11.464 14.242 16.623 10.406 11.332 |16.623
4 9.480 12.126 12.258 13.448 13.316 15.036 12.390 13.978 |18.277
6 10.869 11.596 11.861 15.002 14.672 16.193 13.812 14.904 |19.931
8 12.258 12.610 13.184 16.557 16.028 17.351 15.234 16.182 |20.989
10 13.647 13.624 14.507 18.111 17.384 18.508 16.656 17461 |22.047
12 15.036 14.639 15.830 19.666 18.740 19.666 18.079 18.740 |23.106
14 16.182 15.763 17.042 20.834 19.842 20.526 19.225 19.798 |23.987
16 17.329 16.888 18.255 22.003 20.945 21.386 20.372 20.856 |24.869
18 18.475 18.012 19.468 23.172 22.047 22.246 21.518 21.915 |25.751
20 19.622 19.137 20.680 24.340 23.150 23.106 22.665 22973 |26.633
22 20.768 20.261 21.893 25.509 24252 23.966 23.811 24.031 |27.515
24 21.915 21.386 23.106 26.678 25.355 24.826 24.958 25.090 |28.397

FAVEHHA Bapuanr 7 Bapuanr 8 Bapuanr 9
tn (c) tn (c) tu (c)

(M) Xi1=1 X2=3 X3=5 X1=1 X2=3 X3=5 Xi1=1 X2=3 X3=5

0 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

2 13.052 16.359 19.005 7.363 9.215 10.538 8.524 11.788 |19.990
4 20.592 23.635 25.090 8.554 9.877 10.868 12.317 14.874 |22.724
6 21.121 22577 23.503 9.810 11.034 11.199 13.463 15.580 |19.020
8 22.929 23.899 24517 11.067 12.192 12.434 14.609 16.677 |19.637
10 24.737 25.222 25.531 12.324 13.349 13.669 15.756 17.775 |120.431
12 26.545 26.545 26.545 13.581 14.507 14.904 16.902 18.872 |21.426
14 27.515 27.537 27.493 14.639 15.521 15.830 18.049 19.970 |22.421
16 28.485 28.529 28.441 15.697 16.535 16.756 19.195 21.067 |23.416
18 29.455 29.521 29.389 16.756 17.549 17.682 20.342 22165 |24.412
20 30.425 30.513 30.337 17.814 18.563 18.608 21.488 23.262 |25.407
22 31.395 31.505 31.285 18.872 19.577 19.534 22.635 24.360 |26.402
24 32.366 32.498 32.234 19.931 20.592 20.460 23.782 25458 |27.398
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Odopmiienue 1adopaTopHoil padoThI

Kaxx et

CTYJICHT,

O(i)OpMI/ITI) OTYCT M IIPCAOCTABUTDH CI'o IIPCIIO01aBaTCIIIO.

OTyeT AOJKEH COnEPKaTh:

» HazBanue u 1nenp pa6OTBI.

* 3anoyiHeHHAs Ta6n1/1ua pe3yJibTaTaMK BBIYUCICHUS].

* BBIBO/IbI, BRITEKAIOIINE U3 PE3YJIHTATOB PAOOTHI.

BBINIOJIHUBIIUKA ~ JJaOOpaTOpHyr0 padoTy, IOJKEH

OTyer NOJKEH MMETh TUTYJIBHBIM JUCT ¢ ykazanuem @D.M.O. cryzneHra,

HOMCpA I'pyIIIbl U 1aThl BBIITOJIHCHUA pa6OTI)I.

KoHTpoabHBIE BONIPOCHI

1. OcHoBHBIE 3a1aun pemaeMbie o metony MCK?

2. Yto Takoe 3MC?

3. 3anummTe GopMyiy MpHUBeACHUS HAOII0IEHHOTO BPEMEHH K

BCPTUKAJIBHOMY.
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R — Bapuant 10 Bapuanr 11 Bapuant 12
ta (c) tu (c) tn (¢
() Xi1=1 X2=3 X3=5 Xi1=1 X2=3 X3=5 Xi1=1 X2=3 X3=5
0 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2 7.290 8.524 10.641 11.259 16.227 14.507 4.453 7.628 8.818
4 6.055 6.584 8.524 10.818 14.345 12.758 5.670 7.628 9.347
6 7157 7.660 9.229 11.788 14.257 13.287 6.887 7.892 9.215
8 8.259 8.736 9.935 12.758 14.610 13.816 8.104 8.994 10.170
10 9.362 9.812 10.641 13.959 15.690 14.786 9.321 10.096 |11.125
12 10.464 10.888 11.699 15.161 16.770 15.756 10.538 11.199 |12.081
14 11.567 11.964 12.757 16.362 17.851 16.727 11.750 12.323 |13.036
16 12.669 13.040 13.815 17.564 18.931 17.923 12.963 13.448 |13.992
18 13.771 14.116 14.874 18.766 20.011 19.119 14.176 14572 |14.947
20 14.874 15.192 15.932 19.967 21.092 20.316 15.388 15.697 |15.903
22 15.976 16.268 16.990 21.169 22172 21.512 16.601 16.821 |16.858
24 17.079 17.344 18.049 22.371 23.253 22.709 17.814 17946 |17.814
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JIABOPATOPHAS PABOTA Ne6

YcTaHoBKa CeMCMUYECKOT0 000Py/10BaHMS

Heabr paGoThl: O3HAKOMHUTHCS C THUIIOBOM CXEMOW CEMCMOCTaHIIUH,
METOJUKOM YCTAaHOBKM CEHUCMHUYECKUX NPUOOPOB, W MNPUHIMIIOM PaOOTHI

VMCTOYHHMKA CEMCMUYECKUX BOJIH TUIIA «AJAIOIIUN TPY3».

Teoperuuyeckue 0CHOBBI

CEMCMOPA3BBEJIKA — reou3dyecKuii METOX Ie0J0ropasBeiKH,
OCHOBAHHBIH Ha U3YYEHUU pACIPOCTPAHEHUS B 3EMHOM KOpe yIpyrux
(ceficMUUYeCKUX) BOJIH, BBI3BAHHBIX B3PHIBOM WM YJapoM. YTpPYrue BOJIHBI,
pacrpoCTpaHsisicb BO BCE CTOPOHBI OT HMCTOYHHUKA B TOJIIE 3€MHOW KOPBI,
MOMNaJal0T Ha TPAHMIIBI pa3jieia, U3MEHSIOT CBOE HalpaBJCHUE U JTUHAMUYECKUE

CBOICTBA, IIPU 3TOM 00Pa3yrOTCs HOBBIE BOJIHBI.

Ha nyTtu ciepoBaHusi BOJH pa3MeNIatOTCs IMyHKTbI MPUEMA U PETUCTPALIUU
CUTHAJIOB — CEHUCMOINpPUEMHUKU. V3Mepsisi BpeMmsi paclnpoCTpaHEHUs BOJIH, U
u3ydas Xapaktep KoyieOaHUW, MOKHO ONPENeIUTh IIyOuHy 3aieranus u opmy
TE€X TEO0JIOTMYECKUX TpaHull, Ha KOTOPBIX MPOU3OLLIO MPEIOMIIECHUE WIH
OTPaXEHUE BOJHBI, a TAKXE CYAUTh O COCTABE I'OPHBIX MOPOJ, Y€pe3 KOTOphIE

BOJIHA IIpolijia Ha CBOCM ITyTH.

[TynkTsl npuéMma, NpUMEHSEMble Ui PETUCTPAalUU BOJH, O00pa3yroT
pacctaHoBKy. PaccranoBku nmeroT popmy npsimoit nuHumM (2D-ceiicmopasBeka)
wi Oloka mapaienbHbIX TpuéMHBIX JuHUN (3D-ceficMopasBenka). ['paduku

3aMMCAHHBIX KOJIEOAHUN IPYIIIUPYIOTCS B CEHCMOTPAMMBbI M aHATU3UPYIOTCS.
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Pucynok 1.1 YnpouieHHas cxema npoBeeHUs Ha3eMHBIX CEiicMOpa3BeIOYHBIX padoT

1 — wmecto B3pBIBa; 2 — celicMonpuémMHuky; 3, 4 — OTpakeHHas BOJIHA; 5 —

CEeMCMOCTaHITHS.

P HUCYHOK 1.2 YHpOH_IeHHaSI CXEMa IMPOBCACHHUA MOPCKUX CCﬁCMOpﬁSBCHOqHLIX pa60T

CeiicMMYeCKME METOJbl HAXOAAT IIMPOKOE IPUMEHEHHE MPHU PEIICHUHU
TCOJIOTMYECKUX 3aJlad W 3aHUMAIOT BEAYIIee MECTO Cpeaud TeoPpU3HMUYECKUX
METOJ/IOB, TMPUMEHSEMBIX IPHU IOUCKAX MECTOPOXKIECHUH HEPTH W MPUPOTHOTO
raza, pyJIHbIX MECTOPOXJCHUW W JPYTUX IIOJE3HBIX HCKOIAEMBIX, a TaKXke B

VH)XEHEPHOM I€OJIOTHUH.
CelicMopa3BeiKa NOapa3aeseTCs:

— 0 cCTaguru T1COJIOropasBCaAO04YHOro Imponecca — PpPCruoOHaJIbHasd,

IIOMCKOBAsA U JCTaJIbHas,
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— 10 pelIaeMbIM 3ajJayaM — TIIyOMHHAs, CTPYKTypHas (Hedrerasosas) u

WHKEHEpHas;
— TI0 YCJIOBHUSIM BeJIeHUS pabOT — Ha3eMHasi, MOPCKasi, CKBaKUHHAsI.

— 1o pasmepHoctd — 1D (B cTBosie ckBaxkuHbl), 2D (¢ paccTaHOBKOI
MyHKTOB BO30YXKJCHHMS W TIpuemMa BIOJb JHEWHoro mnpodwinst) u 3D (c

PasMCIICHUCM ITYHKTOB IIpUcMa I10 HJ'IOHIaI[I/I);

— IIO THUIIY HCTOYHHMKA — B3pPbIBHAA, BI/I6paI_II/IOHHa$I N HCB3pPbIBHAA

MMITyJIbCHAS.
Cxema ceiicMocTadmu JIakouinT:

[MudpoBass MHOTOKaHaIbHAS WHXKCHEPHAs CeHCMOpa3BeOYHAs CTAHIIHUS
MMEEeT Ha3HA4YeHHE MPOM3BOJICTBO CecMOpa3BelOUYHBIX pador mertogamu MIIB,

MOB u BCII Ha 0CHOBE COBPEMEHHBIX TEXHUUECKUX PELIEHUH ITPU:

*  MHXCHEPHO-T€OJOTMYECKUX U3bICKAHUSIX
*  MHUKPOCEHCMOPANOHUPOBAHUU

= ugydyenue BUP

CENCMOCTAHUMA
®HY AL 1K
KOCA
cn = aw cn cn = aw cn

Pucynox 1.3 VYmpomeHHas OJoK-cXxema Y3JI0B CEHCMOpPa3BEIOYHON armapaTypbl

(Ceiicmuueckuii kaHam)

CII — celicMOnIpHEMHUK
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VY — ycunurenb
OHY — OunbTp HU3KUX YACTOT
AIIIT — Ananoro-nudpoBoit mpeodpa3zoBaTeNb

[TIK — IIepcoHAIbHBIN KOMIIBIOTED.

Pucynok 1.4 Ceiicmoctannus Jlakkonut 24 M (CHAT ¢ IPOU3BOJCTBA).

Pucynok 1.5 Ceitcmoctannus Jlakkoaut 24 M3

51



CraHIusi COCTOMT W3 OJHOTO WM HECKOJBKUX DSJIEKTPOHHBIX OJIOKOB
“Jlakkonut X-M3”.

brnox ‘“Jlakkonmutr X-M3” oOecrnieunBaeT NOJYy4YEHHE JAAHHBIX C 24-x
CEHCMUYECKUX KaHAJIOB W WX TMpeaBapurelbHylo 00pabotky. OtobOpakeHue
pEe3yJIbTaTOB U JIONOJHUTENIbHAs OO0paOOTKa JaHHBIX B TIOJIEBBIX YCJIOBHSIX
OPOU3BOAUTCS € TOMOIIBIO HOYTOyKa C TPHUKIAJAHBIM  [POTPAMMHBIM

o0ecreyeHneM WK CTICTIHATM3UPOBAHHOTO OJIOKA YIIpaBICHHUS.

Pucynox 1.6 brok-unaukanuu ceiicMoctanuu JIakkoiur
OOcny>xnuBaHrE CECMOCTAHIIMH POU3BOIUTCS OJTHUM OTIEPATOPOM

brok ynpaBiieHus cieliMalu3UpOBaHHbBIN - PUOOpP, NpeIHa3HAYCHHBIN IS
ympasieHust ceiicMoctannueilt “Jlakkonmutr X-M3. Biok ynpaBieHus MO3BOJISET
[OJTy4aTh AAHHBIE M MPOBOJUTH NEPBUUHYIO 00pabOTKYy MH(OpPMALMK B KECTKUX
nosieBblx ycnoBusx (-30 ... +50°C,). bnok ympaBienuss pa3zpaboTaH Ha
COBpEeMEHHOW 0a3e ¢ MPUMEHEHHEM IM(PPOBBIX CUTHAIBHBIX MPOLECCOPOB, UTO

00€eCIIeYnBacT;

MIPOCMOTP 3alUChIBaeMO MH(OpPMAIMK B pealbHOM BPEMEHH Ha Bcex 24-X

KaHaJlaX WJIH ITIOKaHaJIbHO, CHCKTp&JIBHBIfI aHalIu3,
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apxuBHpoBaHue nH(popmanuu 3a 10 cMeH paboThI;
nepe3anuch Ha KOMIIBIOTED IS TOCHeAyomIe 00padoTKu;
eMmkocThb flash-mamsTu 2 1°6;

BcTpoeHHBI GPS mpuemHuk 1151 onpeneneHus reorpa@uaecKux KOOpaAuHaAT

c BHeceHueM B 3arosioBok SEG Y daitnos;
HU3KOe sHepromnorpedneHue (6 BT.);
usetHor TFT gucruteit 640x480, ceHCOPHBIIL;
MaJible TabapuTHI U BEC;
CucremMa 0TMETKH MOMEHTA

B celicMocTaHiium peann3oBaHo 4 BUJA MUCTOYHUKA CUTHAJA, IO KOTOPOMY

CTaHIMI HAYMHACT 3aIllMCh JAaHHBIX. On umeer CICAYIOIIHNC ITOJIOKCHUA:

«be3yc/IOBHBI» — 3amuCh JaHHBIX HAYMHACTCS Cpa3y MOcie HaxaTHs

KHOIIKH «3aITyCK» HWJIHU «TECTOBBIN 3aITyCK» B I'PYIIIIC «3aIIHCh».

«Ilo 3amMbIKaHWIO» — 3aMUCh JIAHHBIX HAYMHACTCS TPH TOIYyYCHHH
anmapaTHOrO0 CHUHXPOCHUTHAJa MOCe HaKaTHUsl KHOMKHU «3aIlyCK» WU «TECTOBBIM
3aIyCK» B TPYIIIE «3aMuChy». ANMapaTHBI CHUHXPOCHUTHAI TPEICTaBIAECT COOOM

3aMBbIKAHHUC KOHTAKTOB.

«Ilo pa3MbIKaHMI0» — 3anUCh JAHHBIX HAYMHAETCS IIPU IOJIyYEHUU
anIapaTHOro0 CHHXPOCUTHAJA I10CJIE HAXKATHUS KHOIKU «3aIlyCK» WU «TECTOBBIN
3aIyCK» B TPYIIIE «3alHUChy». ANMNapaTHbId CHHXPOCHTHAJ MPEACTaBIIIET cOOO0M

Pa3sMBIKAHUC KOHTAKTOB.

«Ilo oOHapy:KeHUI0» — 3alUCh JAHHBIX HAYMHAETCA MPH OOHAPYKEHHUU
CUT'HaJa CTAHLUMU II0CJIE HAXKATUSA KHOIKU «3aIlyCK» WJIU «TECTOBBIM 3aIlyCK» B

IpYMIIE «3AIUCH.

[Tonyyenne OM no paarokaHaity ¢ UCHOJb30BaHUEM cUCTeMbI « COM»:
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COM cocrouT W3 mpueMHOro 0OJioKa, TNepeaaroiiero 0Jioka, MPUEMHOU
aHTeHHBI, nepenatomeid anTeHHbl. COM 1o3BOMISET MPOU3BOAUTH 3aIyCK CTAHIIUH
CHHXPOHHO C MCTOYHUKOM CEHCMOKOJICOaHM MO pajloKaHaly C PacCTOSHUS 0

500 m. He Tpebyercs pa3pemenne Ha padoty B opranax ['KPY Poccun.

PI/ICYHOK 1.7 CucremMa OTMETKH MOMEHTA I10 paaruo KaKkHally

CeiicmonpueMHuK (reodon)

B nHactosmue BpeMs B ceiicMOpa3BeKe MPUMEHSIIOTCS, TJIaBHBIM 00pa3oMm,
CCHCMOTIPUEMHHKH, B KOTOPBIX I INMPeoOpa3oBaHMs MEXAaHHMUECKOW DSHEPTHH
MPUIICIINUX YIPYTHX BOJH B AJICKTPUYCCKOE HAIMPSIKECHUE HCIONB3YIOT JIMOO
WHEPIIMOHHBIA TPUHIMI TpeoOpa3oBaHus, JUO0 Mhe30odnekTpuueckuil. JlroOoit
COBPEMEHHBI TPUEMHUK CEHCMHUUYECKUX KoJIeOaHUI mpeobpasyeT pa3iudyHbIe
MEXaHWUYECKHE  MMapaMeTphl, XapakTepu3ylomue  KojebaHus  cpeapl, B

QJICKTPUYICCKUC CUTHAJIBI.

Pucynok 1.8 Beptuxanbnelii ceificmonpuemHuk (cieBa) GS-20DX; I'opuzoHTanbHbBIN

ceificmonpuemMHuK (c mpasa) GS-20DX.

Iopsaaok BbINOJIHEHUS PA0OTHI
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* YCTaHOBUTH CEHCMHUUYECKOE 000PYI0BAaHUE B JIMHUIO.

* IlogroroButs Ha suHuu [IB (cuucTuB nepH U yTpamMOOBaB IUIOIMIAJKY
pazmepom 0.3*0.3m),, TIOMEAAKY AJIT BO3OYXACHUS TPOIOJILHON CEHCMUYECKON

BOJIHBI.
* [IpousBecTn 3anmucaTh BEI3BAHHBIX CEHCMUYECKUX KOJICOAHUH.
* [Topsiiok BeIMOSIHEHHS pabOT OMUCATh B paropTe onepaTopa.

[TonOupaercss Mecto pabor anuHOM 150M, C mMIIaBHBIM MepenagoM
anbTUTYABbI B ipenenax 0.5m.

Otmeyarorcs Ha ipoduiie nmozunuu [1B u mepsoro I1I1.

BeptukanbHble CeMCMONMPUEMHHMKH (i1 TIpUeMa MPOJOJBHBIX BOJIH)
YCTAHABIIUBAKOTCA C IIATOM 2M.

Bcee I1I1 u [IB ycraHaBiavMBarOTCs Ha OJHOW MPSIMOM, IIPU STOM OTKJIOHEHUE
no [T ne 6onee £0.1m. Bronb aunuu npodus g [T u ve 6onee +0.3M. B0
muauu  npoduis gns [IB, mpu stom [IB cMmemaiorcs B OpTOTOHATIBLHOM

HaIpaBJIeHUU OTHOCUTENBHO JUHUU Npoduiis u He 6oiee £0.1M BIOIIb.

~ e e ~—

Pucynox 1.9 Cxema nonoxenus [111 u I1B

[TonkmtouuTh MoOJIeBOE 000PYAOBaHNE U HACTPOUTH CEHCMOCTAHITHIO.

* BrimonHuTh 3amaHue MO Ja0OpaTopHOM paboTe B KOJJIEKTHBE M3 5-6
CTYJIEHTOB.

Odopmiienue 1adopaTopHoil padoThI

Kaxnaplii  CTyJIeHT, BBINOJHUBIIMKN J1abOpaTOpHYrO paboTy, JOJDKEH

O(i)OpMI/ITI) OTYCT M IIPCAOCTABUTDH CI'0 IIPCIIO0aBaTCIIIO.

OTyer NOJKEH MMETh TUTYJIBHBIM JUCT ¢ ykazannem @.M.O. cryznenra,

HOMEpA TPYIIILI ¥ 1aThl BBIMOJIHEHUS pPaOOTHI.
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OTuer I0MKEH COJIEPKATh:

* HazBanue u uenb padoThl.

» AGpuc npodwus;

» Cxema pacnionoxenus I1B u I1I1.

* J)KypHan oneparopa

* BbiBO1bI, BHITEKAIOUTUE U3 PE3YJIHTATOB PAOOTHI.

KoHTpoJ/ibHBIE BONIPOCHI
1. Kak CHHXpOHU3UpPYETCS MMIYJbCHBI HCTOYHHK C PETUCTPUPYIOIIEM
KOMILIEKCOM?

2. Kako#l TuIl BOJIH PETUCTPUPYETCS BEPTUKAIBHBIMU U FOPU3OHTAIBHBIMU
CEHCMOIIPUEMHUKAMMU?

3. Ecnu nmpueMHHKM BBICTaBUTh HA PACCTOSIHUM OT MCTOYHHMKA 12 M 1o
OKPY>KHOCTH, KaK OyJIeT BBITJIAIETh ceicMorpamMma’?

4. Hapucyiite ympoiieHHyl0 OJOK-CXeMYy Y3JI0B PETUCTPHPYIOIIETO
KOMILIEKCa (CeCMOCTaHITUN ).

JIABOPATOPHAS PABOTA Ne7

BeprukanbHoe dj1ekTpruyeckoe 30HAupoBanue (BI33)

Heab paboTbl: npHOOpPETeHHE HABBIKOB peELICHUST OOpaTHOM 3ajauu
AIEKTPOPA3BEIKHU.

OOopynoBanue M Marepuajdbl: paboTa BBIMOJIHACTCS BPYUYHYIO (IS
YUCJICHHBIX PAaCUETOB MCIOJB3YETCSd WHKEHEPHBINM KaJIbKYJSITOp) JUO0O0 Ha

KommbioTepe (cuctemunie TpedoBanus — Windows 2000, XP, Microsoft Office 10).

IIpn BO3 ucnosb3yeTcs CHMMETPUYHAS YETBIPEXAIEKTPOAHAS yCTaHOBKA

AMNB. CymHocTh MeTOZa B TOM, YTO IPH HEU3MEHHOM ITOJIOKEHHUM IIEHTpa
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YCTAHOBKM M TOCTOSIHHBIX pa3Hocax mnpueMHoW JuHuu MN mnocnenoBaTeabHO
yBeJIMYMBAeTCsA pasHoc nurtaromieit auauu AB. IToatomy mpu BO3 uccaenyercs
U3MEHEHHUE YJCJIBHOTO JJEKTPUUECKOTO COMPOTUBICHUS TOPHBIX TMMOPOA C
IJTyOHHOM.

Meton B2O3 ucnonb3yercsi B OCHOBHOM IIPU MCCJICAOBAHUM TOPHU30HTAIBHO
CIIOUCTBIX  Pa3pe30B,  CIOXKEHHBIX  PA3IUYHBIMU 1O  DJIEKTPUYECKOMY
CONPOTUBJICHUIO MOpoaaMu. K 4uciay reosornyeckux 3ajad, peuaeMblX METOJAOM
B33, oTHOCSTCS:

- TIyOMHHBIE CTPYKTYpPHBIE HCCIEIOBaHMUS yYacTKOB IuiaThopMm, B
JaCTHOCTH TTOMCKH M pa3Besika He(DTSIHBIX U Ta30BBIX CTPYKTYD;

- KapTUpOBaHUE peiibeda KPUCTATUITMUECKUX (PYHIaMEHTOB IJIaT(MOPMEHHBIX
o0JyacTei;

- TOMCKM M pa3BeAKa TMOrpeOCHHBIX PEUYHBIX JOJUH, B TOM 4YHCJIE
Majaeo0JMH; TUAPOTCOJOTMUYECKUE M WHXKEHEPHO-T€OJIOTMYECKUE HM3bICKaHUS M
T.IL

MopenupoBanue Metosia BO3 BeITIONHAETCS Ha JEKTPOIPOBOAHON Oymare,
T.€. IUJIOCKOM JIBYMEPHOM IPOCTPAHCTBE.

OOBEKTOM  HCCIEAOBaHUS  SBISETCS  TPEXCIOWHBIM  paspe3 C
MJIOCKOMAapasuIeIbHBIMU TPAHUIIAMU pa3jiesia, IMUTHUPYEMbIA CKICEHHBIMU MEXY

co0o¥i nmojockamMu OyMaru pazjinuyHoOM aneKTponpoBoaHocTU. [TapameTpsl pa3pesa:

hl h2 h3=c0

pl P2 P3

[leapto mabopaTopHO#l pabOTHI SBISETCS BBIMOTHEHUE BEPTHKAIHLHOTO
30HJUPOBAHMS HAJ[ YKAa3aHHBIM pa3pe3oM M TOJYYEHHE 3aBUCUMOCTH Px = f
(AB/2), t.e. kpuBoii BD3. Ilpu wusMepeHUsAX HCHOIB3YETCSA JIabopaTopHas
ycrtaHoBka B33 co crangaptHeiMu pazHocamu JuHuM AB u MN u anmaparypa
M35PU-24 ¢ reneparopom ACTPA-100 nnm U3mepurens u renepatop ERA-MAX.

PesynbTaTel u3MepeHuit 3aHOCATCS B KypHAJ CleyIoniei hopMbl:
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AB(cwm) MN(cm) K AU I pk (Om*cMm)
3 1.2 0.0098
4.2 1.2 0.0134
6.0 1.2 0.0194
8.0 1.2 0.0261
8.0 3 0.00963
10 1.2 0.0328
10 3 0.0124
13 3 0.0163
18 3 0.0228
30 3 0.0379
50 3 0.0632

AU
BenuuuHbl Pk moacuuThiBaOTCS 1O opmyne: Pi=K - > e K -

KO3 PUIIMEHT YCTaHOBKH:

h — tonmmna sekTponpoBoaHoi Oymaru, AB 1 MN — BeJIM4nHBI pa3HOCOB
MUATAIOLIEN U TPUEMHBIX JIMHUMU.

IIo BBIUMCIIEHHBIM 3HA4YEHUSAM Pk CTPOUTCS KpuBas BO3 Ha ctanmapTHOM
ownorapudmuueckom Omanke. [lo xapakTepy KpuBOMl HEOOXOAMMO CIEnaTh
BBIBOJBI O KOJMYECTBE CJIIOEB B pa3pe3e M COOTHOIICHUH YICJIbHBIX
CONPOTHBIIEHUH CIIOEB.

J{ns1 BeIMOJIHEHHST paOOThI CTYACHTHI pa3OMBaOTCs Ha OpUTaay, COCTOSIIYIO
U3 olepaTopa, BblUMCIHUTENSE U pabouunx Ha npoduie. Ilo BeimonHeHun 5-6
3aMEpOB CTYAEHTbl MEHSIOTCS MecTaMu. JIIsl OLIEHKM KadyecTBa HW3MEPEHHM
MPOBOJATCA KOHTPOJbHBIE 3aMepbl Px B 00bEMe 5-10% or oluiero umcna

I/IBMepeHI/Iﬁ N paCCUUTBIBACTCA CPCAHAA OTHOCUTCIIbHAA ITOTPCIIHOCTD.
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[Ipu BBINOJIHEHUH JTAOOPATOPHBIX PAOOT HEOOXOAMMO COONIOAATH TEXHHUKY
0€e30MacHOCTH  TIPU  JKCIUTyaTalldd  JJIEKTPOYCTAaHOBOK. Ilepen  KaxabIM
BKJIIOYEHHEM TEHEepaTopa HEOOXOJUMO OIOBECTUTh OO0 ATOM. 3alperiaercs
npuKacatbCsa 0€3 3alIUTHBIX PE3WHOBBIX MEPUYATOK K MPOBOJAAM U DIJIEKTPOIaM
nuraroieit nuauu "AB", HaxoasmmMMces o1 HanpsbkeHueM. Bo Bpemst mepephiBOB
B pa0oTe U MOCJe OKOHYaHUS padOT TeHepaTop CJeAyeT HEMEIJEHHO OTKIIIYaTh
OT IIUTarouIeH JTuHuU AB.

[Topsi1oK BBITIOTHEHUS PAOOTHI:

a) coOpath cxemy

0) MpoBeCcTH U3MEPEHHMS COTJIACHO Pa3HOCaM, YKa3aHHBIM B TaOJIHIIC

B) IOCTPOUTH KpuBYI0 BO3, onpenenuts TN KpUBOI

KoHnTpoabHbIE BONIPOCHI

1. UTo B aneKTpopa3BeaKe HA3BIBAIOT YCTAHOBKOM?

2. Tlo kakoii ¢opmysie paccuuThiBaeTCs KOIPOUIIMEHT YCTAHOBKHU JIJIs
CHUMMETPUYHOU YCTAaHOBKHU?

3. Kakue reojioruyeckue 3aJauyd peIIaloTCs METOJIOM BEPTHUKAIbHBIX
AIEKTPUUYECKUX 30HAUPOBAHUI?

4. 3a cyeT 4ero MEeHSI0TCS TIyOrHa ucciaeoBanus B Mmeroae BO3?

5. Uto Takoe kpuBas BO3?

JIABOPATOPHASA PABOTA Ne8

Omnpenesnenue yaeJbHbIX CONPOTUBICHUI TOPHBIX MOPO € MOMOIIbIO

AIEKTPUIECCKOI'0 KapoTaika

Onektpuueckuii  kapotax (OK) - MeTtoabl wuCcieaoBaHUs CKBaXKUH,
OCHOBAHHBIE HA W3YYECHUU DJJIEKTPUYECKUX CBOMCTB TOPHBIX TIOPOJA U
Hacelmamux ux ¢GaouaoB. [Ipu 27IeKTpUYECKOM KapoTake MPOU3BOMASTCS
M3MEPEHUS JICKTPUUECKUX TOJEH TE€HEPUPYEMBIX TOKOBBIMM SJICKTPOJAAMHU WJIU
AJIEKTPOMArHUTHBIMU KaTymikamu. [lo Xapaktepy H3y4aeMoro IMoJjsi METO]IbI

QJICKTPOMECTPHUH ACIIATCA Ha OBC OOJIBIIINX rpymibl — CCTCCTBCHHOTO H
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HMCKYCCTBEHHOT'O 3JIEKTPOMArHUTHOTO MOJISI, @ MO YacTOTE MOJISI — HAa METOJIbI
MMOCTOSIHHOT O, KBA3UIIOCTOSIHHOT'O ¥ ITIEPEMEHHOIO TIOJIS.

PaccmoTpuM aneKkTpuYecKoe moJie JUIsi TOYEYHOTO 3apsAna B OJHOPOIHOM
cpene. M3 3neKkTpoCcTaTUKU U3BECTHO, YTO JIBA TOUEUYHBIX AJIEKTPUUYECKUX 3apsaa (i
U (2. OyayT B3aMMOJICWCTBOBaTH IO TMpsAMOW JuUHMH ¢ cuiaoid F, mpsmo
MPOMOPIUOHAILHOW BEJIIMYMHE ASTUX 3apsA0B U OOpaTHO MPONOPIMOHATLHON
KBaJpaTy pacCTOSAHUS MEXKIYy HUMHU r. ITa 3aBUCMMOCTh HOCUT Ha3BaHUE 3aKOHA
KyJiona u umeer Bua:

F=qq/r, (1)
II€ i — IEPBbIA TOUYCUHBIN 3aps;
J2 — BTOPOM TOYECYHBIN 3apsii;
I — PAacCTOSIHHUE, MEXK]ly TOUYEYHBIMHU 3aPsIAMHU.

DJIEKTPUYECKOE TIOJIE XapaKTEPU3YyEeTCS HANPSHKEHHOCThIO, HMMEIOLIEH B
KaXIOM €ro TOYKE pa3jInuyHble 3HA4YeHUsd. HanpssKeHHOCTh TMOJA  SIBIISIETCA
BEJIMYMHOMN BEKTOpHOM (puc. 1).

[Io 3akoHy KynoHa HampsiZKeHHOCTb DJIIEKTPUYECKOTO TOJISI B TOYKE,
HaxOJSIIIEHCS Ha PACCTOSHUM T OT 3apAna q:

E=q/r’ (2)

Ecnu snexktpuyeckoe mosie 00pa30BaHO HECKOJBKUMU 3apsA/laMy, TO oOas
HaNpsHDKEHHOCTh TOJISI PaBHA T€OMETPUYECKOM CYMME HANPSIKEHHOCTEH IOJEH
BceX 3apsanoB. JIMHWMM, yKa3blBalOIME HAINpPaBICHUE HANPSKEHHOCTU MO,
HA3bIBAKOTCS CUJIOBBIMM JIMHUSIMHA. OJEMEHTAPHBIA TOJIOKUTEIBHBIN 3apsij B
AIEKTPUYECKOM TOJIE ABUKETCS BAOJb CUJIOBBIX JIMHUU.

JIns nepeMeleHus 3IEKTPUYECKOro 3apsia U3 ONHOW TOUKH IOJIS B IPYTYIO
C pa3HbIMH 3HAYEHHUSIMH HAIPSHKEHHOCTH HAJNO BBINOJHUTH  OIPEICIICHHYIO
paboTy, 3aTpauuBasl SHEPTHIO JIA MPEOJOJCHUS CHJIBl B3aUMOJICUCTBHS JTHUX
3apsiioB. PaGora, KOTOpyl0 HEOOXOAMMO COBEpIIATh I IEePEeMEIICHUs
€AMHUYHOTO TIOJIOKUTEIBLHOIO 3apsiia W3 OECKOHEYHOCTHM B JAHHYIO TOYKY

QJICKTPHUYCCKOI'O IIOJIsA, HOCUT Ha3BaHHUEC NMOTCHIIHAJIA (1) 31O TOYKM. [loTeHIMan
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U kaxm0il TOYKU 3JIEKTPUYECKOTO MOJISI UMEET BIIOJHE OMpPECICHHOE 3HAUCHUE.
[ToTeHUMal HEKOTOPOl TOYKH A 3JIEKTPUYECKOTO MOJIA MPSMO MPONOPLUHUOHAIIEH
BEJIMYMHE 3apsia U 0OpaTHO MPOMOPLMOHATIEH PACCTOSHUIO J10 3apsija:
Ua =g, 3)
win, ucnonb3ys (2), Ua = Er.

['eomeTprueckoe  MECTO TOYEK C  OJMHAKOBBIMH  IOTEHIMATIAMHU
AIEKTPUUECKOTO OJJMHOYHOTO 3apsiia 00pa3yeT SKBUMIOTCHIIMAIBHYIO TTIOBEPXHOCTh
(2), koTOpast B OJHOPOIHOM cpene uMeeT (opMmy IIapa, €cliu IOJe BbI3BAHO
HECKOJIbBKUMH 3apsilaMy, TO TMOTEHIHMA TOYKW pPaBEH airedpanyueckoil cymme
MOTEHIIMAJIIOB TIOJIeH, OOpa30BaHHBIX OTAENbHBIMHU 3apsaamu. Kak BugHO U3
dbopmysbl 3, TMOTEHIMAT W  HAOPSHKEHHOCTh  DJIEKTPUYECKOTO  TOJIS
B3aMMO3aBUCHMBL. B oOuYeHb MajaoM WHTEpBajE HAIMNPSHKEHHOCTh, B3ATas C

IMPOTUBOIIOJIOKHBIM 3HAKOM, XdpPAKTCPHU3YCT H3MCHCHHC IIOTCHIMAJIA WM HOCHUT

Ha3BaAHHUC I'PAIUCHTA IIOTCHIIMAJIa AU.

Pucynoxk 1 — Dnekrpuyeckoe mojie OIMHOYHOTO 3apsiaa (a) ¥ TOYEHHOTO UCTOY-
HUKa TOKa

B IPOBOJSAIIEH 0THOPOAHOM cpejie (0)

VYcranoBka (30HI) IS WU3MEPEHHUS YAEIbHOTO CONPOTHUBIICHUS MOPOJ
COCTOUT U3 JBYX TOKOBBIX (A u B) u aByx nsmepurensubix (M u N) a1eKkTpo10B.

Ecnu snektpuyeckoe mnoje, CO3TaHHOE TOKOM /, BBITEKAIOIIUM U3 TOYKHA A
(rouka B ypanena B O€CKOHEYHOCTH), HAXOJUTCS B YCJIOBHUSIX OJHOPOJHOMN
npoBojsmied cpeanrl (puc. 1), TO TOKOBBIE JIMHUU OyAyT UMETh BHJI CHIJIOBBIX

muaud. Toukn M wu N (Ha3bplBaeMble HM3MEPUTENIBHBIMU  3JIEKTPOJAMH),
61



HaXOJISIIIMECS. HA PAa3HBIX PACCTOSHUSX OT TOYKU A, OYJIyT Jie:KaTh Ha Pa3IUUYHBIX
HKBUMOTEHIMAIBHBIX TOBEPXHOCTSIX AJIEKTpHUUECKoro Tmoisis. Takum oOpazowm,
MPOXOJ YEPE3 IAPOBbIE IKBUIIOTCHIUAIBHBIE TOBEPXHOCTH TOYEK M u N, TOK /
CO3Ja€T MEKly HUMH Pa3HOCTh NOTeHIManoB AU:
AU = Uy — Uy, (4)
rae Uy — oTeHIMan u3MEepUTEIIbHOTO dJeKTpoaa M;
Ux — noTeH1man u3sMepuTesbHoro aiekrpoaa N.

HO

AU=IR,a S (5)
TOorJa

AU=Ip, é
(6)
rje / — cuia TOoKa, BHITEKAIOIIEro U3 TOUKU A;
R— 37IeKTpUYECKOE COMPOTUBIICHHE MEXK]Yy IIAPOBBIMU MOBEPXHOCTSIMU TOUYEK
Mu N;
[ =1 — paccrosnue mexay nosepxHoctamu Touek M u N (/= AN — AM);
On— YACIBHOE 3JIEKTPUUYECKOE COTPOTUBIIEHUE CPEBI;

S — cedeHue NMPOBOJHMKA, IUIONMIAAb SKBUMOTECHIIMAIBLHONW MOBEPXHOCTU (S =

4mr?).

Y4uTeiBasg, YTO pPacCMATPUBAEMBIE JSKBUIIOTCHIHMAIBHBIE IOBEPXHOCTH
touek M u N pacnosnoxkeHsl 0JIM3K0 OPYT K Ipyry U paccrosinue MN 3HaUUTENbHO
MeHbllle AM unu AN, U1 ynponeHrst MOKHO CUUTATh:

S = 474AM- AN, (S = 4m7), (7)

[ToxctaBuB 3TO ypaBHEeHUE B (6), MOTYyUUM:

AU:Ipn(AN_AM):I pn( 1 . 1 )
AM AN (8)

4nAM-AN 4n
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B snektpuueckom kapotaxe npu usMepeHun AU pacCTOsSHUS MEXIY
AIEKTPOJAMHU COXPAHSIOTCS MOCTOSIHHBIMH M XapaKTEpU3yOT KOdDPUIIUEHT 30H1a

K:

1_1(1 1
NN
1 _1 (MN
K 4n\AN-AM |’
K _4nAN-AM
MN (10)

JJ1s1 OlleHKH YeJbHOT0 IJIEKTPHYECKOTr0 COMPOTUBJIEHUSI OHOPOIHOI
cpeabl HEOOXO0IUMO 3HATh KOA((MUITMEHT 30H/1a, BEJIMYMHY MPOTEKAIONIETO B IIETTH
AB TOKa 1 BEIMYMHY PAa3HOCTH MOTEHIMATIOB MEXAY dJeKTpoaamMu M u N.

[Ipu noctosaHHbIX 3HaUYeHUSAX [ U K perucTpupyercs W3MEHEHHUE 3HAYCHUS
AU, xoTopoe u OyaeT MPONOPIMOHAIBHO yIeTEHOMY COITPOTUBIICHUIO CPEIBI:
AU
P, =K==
) (11)
riae, K — ko3 duimeHT 30H/1a;

[ — TOK NPOTEKAOIINAN B LIEMH TOKOBBIX JIEKTPOAOB AB;

AU — pa3HOCTb NMOTEHIMAIOB MEXAY U3MEPUTEIbHBIMU deKTpogamMu M u N.

B neiicTBUTENBHOCTH MPH KApOTaKe METOAOM CONPOTUBIICHUI BCTPEYAIOTCS
C HEOJHOPOOHOM II0 YACIbHOMY CONPOTHUBIECHUIO cpenoud. B pesynbprare
WCKKAOIIETO BIUSHUS TakuX (PaKTOPOB, KaK IMPOMBIBOYHAS >KUIKOCTh, 30HA
MPOHUKHOBEHUs1 (UIbTpaTa TIJIMHUCTOTO pacTBOpa B IUIACT, HE3aTPOHyTas
MMPOHUKHOBEHWEM YACTh ILJIACTA, MEPECIAaMBAaHUE IUIACTOB C Pa3IMYHBIMU
ANEKTPUUYECKUMU XApPAKTEPUCTUKAMU M APYTUe, OINpPENesieTcss HE HCTUHHOE
yAEIbHOE COMNPOTUBJIEHUE, a MNPUOIMKEHHOE, KOTOpO€ HOCHUT Ha3BaHUE

Ka)XXyIIEeTOoCsA YACAbHOTO COIIPOTUBIICHMUS Dy
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Jns usmepenust p, nonb3ytorcs ¢dopmynon (11), cmnpaBemnuBoit st
OINHOPOJHOW  cpeapl. Pe3ynprarel U3MEpPEHMM  KaXyLIErocs  YJIEJIbHOTO
COTNPOTUBJICHUSI TPEJCTABISIIOT B BHUJAE KPUBOM U3MEHEHHS p, IO CTBOJY
CKBKHHBI C TITyOMHOU — KpuBas kKaxytierocs: conpoTtusieHus (KC).

['opHBIE TIOPOABI COCTOSAT M3 MOPOAOOOPA3YIOIMIUX MHUHEPATIOB, KOTOPHIE
MMEIOT OY€Hb BBICOKHE 3HAUEHMS HJIEKTPUUYECKOrOo CcompoTuBieHus. (OHaKo
MPUCYTCTBHE B MOPOJIaX MHUHEPATIU30BAHHOW BOJIbI B 3HAYUTEIBHOW CTEIICHU
CHUKAET MX CONPOTHUBJIEHUE, TaK KAK HACHIIICHHbIE MHUHEPAIM30BAHHOW BOIOU
rOpHbIE TIOPOJbI 001aat0T HOHHOM npoBoAuMOCThIO (3). CoxepkaHue BOJABI B
nopoje B OO0IIeM ciydyae 3aBUCUT OT 3Ha4YeHUS KOd(G( UIIMEHTa TOPUCTOCTH
ropHo#t noposl (Ky), KoTopsiit BeipakaeTcsi B %, T.€. MOKa3bIBa€T 00BEM MYCTOT B
nopozae. HedTb u ra3, KOTOpsIMH MOTYT OBITh HACHIIMICHHBI IJIACTHI KOJUIEKTOPA,
TaK)k€ HWMEIOT OYE€Hb BBICOKOE DJIEKTPUYECKOE COMPOTUBJIEHUE, HO IMpHU
perucTpanuu 3JeKTPOKapoTaka IUIACThl, HACBHIIMICHHbIE HE(DTHIO WJIM Ta30M He
UMEKT OECKOHEYHO BBICOKOTO COIMPOTUBIICHUS, TMOCKOJIbKY HE(Th 3amoyHSeT
TOJBKO LEHTPAJbHYIO YacTh MOp, & CAMHU 3€PHAa MUHEPAJIOB, KOTOPBIMHU CIIOKEH
TJIACT, BCETJIa CO/IEPKAT Ha CBOEH MOBEPXHOCTH (PM3UUECKU CBSI3AHHYIO BOJY.

[Ipomecc 3amucu KapoTaXKHBIX JHArpaMM Ha CKBaKMHE NPEACTABIEH Ha

pPUCYHKE 2.
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PI/ICYHOK 2— HpOHCCC 3adIlIMCH KapPpOTaXXHbIX AUArpaMM Ha CKBAKHHC

OcHoBHBIMH (hakTOpamu, ompenensomumu Y IC BOAHBIX PAcCTBOPOB —
KOHIIEHTpALUs COJIEH B pacTBOpPE, XUMUYECKHI COCTaB U TEMIIEPATYPA.

B mnacToBeiX Bomax HE(QTAHBIX U Ta30oBbIX MecTopoxaeHuit 70 — 95 %
NaCl. TemmnepaTtypa HNOHUXKAE€T CONPOTUBJICHUE PACTBOPOB T. K. YBEIUUYHUBACTCA
MOJIBM)KHOCTh HOHOB M YMEHBILIAETCS BSI3KOCTb.

JUist u3MepeHust YJEIbHOTO CONPOTHBJIEHUS TOPHBIX MOPOJA BCKPBITHIX
CKBOXUHOW NPUMEHSIOT HECKOJIBKO JJIEKTPUYECKUX 30HJIOBBIX YCTPOMCTB.
[Ipumep mpocTeillero 30HIOBOIO YCTPONCTBA Uil HM3MEPEHUS YJEIbHOIO

CONPOTUBJICHUS] TOPHBIX MOPOJ] B CKBAXKMHE MMOKa3aH Ha PUCYHKE 3.
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YenpHOE CONPOTHBICHHE TOPHBIX MOPOJ HaWOOJIee TECHO CBS3aHO C WX
JUTOJIOTUYECKON XapaKTePUCTUKOM, XapaKTepoM HachIleHus1 (Boja, ra3, HedTh),
MIOPUCTOCTBIO M TPOHHUIAEMOCTBIO, T. €. C TNapamMeTpaMy, OLEHHUBAIOIINMHU
KOJUIEKTOPCKHE CBOMCTBAa IUIACTA. B c¢Bf3m ¢ 3TMUM METOA YHAEIBHOTO
CONPOTHUBIICHUS B HACTOSIIIEE BPEMSI SIBISIETCS OCHOBHBIM METOJIOM UCCIEAOBAHUS
r€0JIOTMYECKOT0 pa3pe3a CKBAXKKH.

B 3aBucuMocTH OT MUHEpaIM3alWU IJIACTOBOW BOJbI, 3ANOJHSIOIIECH TOPBI
Y TPEILMHBI TOPHBIX NOPOJ, UX YAEIBHOE CONMPOTUBIEHNUE U3MEHSETCS B IIMPOKUX
npejaenax — ot poaeit OM-MeTpa 10 HECKOJIBbKUX Thicsid OM-MeTpoB. [1oBbIieHUE
MUHEpaIM3allid BOJHBIX PACTBOPOB BEAET K YMEHBUIEHHUIO HUX YAEIBHOTO

COIIPOTHUBIICHUSA 3a CUHCT YBCINYCHHA 06IJ_I€I‘O qHcCjia HOHOB.

PucyHnok 3 — 30H10BO€ YCTPOUCTBO JUIsl H3MEPEHUS YIETBHOTO COMPOTUBIICHUS

TOPHBIX ITOPOJ B CKBA’KHMHC
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C nosviwenuem memnepamypsl yACIbHOE CONPOTUBIICHHE PACTBOPOB M
TOPHBIX TIOPOJ MOHUdcaemcs. 3HAYEHUs YNENbHBIX COMPOTUBICHUN Haubosee

pacpoCTPaHCHHBLIX OCAA0YHLIX I'OPHBIX IMOPO/J IIPUBEACHBI B T3,6J'H/II_I€ 1.

Tabnuua 1 — 3HadueHust yJenbHBIX COMPOTUBICHUI TOPHBIX MOPO/]T

I'opnas nopona Y nenpHOE I'opnas nopona Y nenbHOE
ANEKTPUYECKOE AIEKTPUUECKOE
COIIPOTHBIICHUE, COIIPOTHBIICHUE,
OMm ™M OMm M
I'muna, conpepxamas 0,5-15 ITecok, MECYaHUK, 0,5-5
MHUHEPATU30BAHHYIO HACBIICHHbBIN
BOLY MHHEPAIU30BaHHOU
BOJIOM
N3BecTHIK 40 — 100 000 | ITecok, MeCYaHUK, 10—-10 000
HACBIIIIEHHBIN
MHHEPATU30BAaHHOU
BOJOH

[TockonbKy yelnbHOE COMPOTHUBIIEHHWE OOJBUIMHCTBA MOPOJ000PA3yIOIINUX
MUHEpAJIOB  OCaJO4YHbIX TmopoJ Ha 5-10 mMOpsSAKOB BbINIE  YIEIBHOTO
COTNPOTUBJICHUS TIJIACTOBOM BOJIbI, TO YJEIbHOE COMPOTUBIICHUE MTOPO/IbI 3aBUCUT B
OCHOBHOM OT VJEJIBbHOTO CONPOTUBIICHHS IUIACTOBOM BOJIbI, HACHIIAIOMICH
nopoAy, OObEMHOM BIAKHOCTH M TEOMETPUM MPOCTPAHCTBA, 3aHUMAEMOTO B
MOPOJE BOJOM.

[Tpubop sneKkTpuyecKoro KapoTaxka 0ToOpakeH Ha pucyHke 4.
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Pucynok 4 — [Ipu0op 371eKTpuYeCcKOro KapoTaxa
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HHPUJIO’KEHHUE 1

TpeboBanus kK 0pOPMICHHIO 0TYETA MO BHINOJHEHUIO JJA00PATOPHBIX PadoT

OT4eT OJKEH COAepkKaTh CIEYIOLIUE JIEMEHTHI:
TUTyJIbHBIN JIACT

Ienb paboThI

OGopynoBaHue U MaTepHUabl

3azanue

[Topsinok BBITONTHEHUS pabOThI

BriBog

Oo0pasen TUTYJIbHOTO JINCTA

MUHHUCTEPCTBO OBPA3OBAHUS U HAYKH POCCUMCKOM ®EJEPALIMNA
denepanbHOE rOCyIapCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEXKICHHE
BbICILIEr0 00pa30BaHUs
«CeBepo-KaBkaszckuii (hesepanbHbI YHUBEPCUTET»

Kadenpa «I'eopusnueckne MeTO1bl MOUCKOB M Pa3BEAKH MECTOPOXKICHHUH MOJIE3HBIX
HCKOIaeMbIX»

Otuet no nmabopaTopHoit padbote Ne

Ha3BaHUe paboThI

Bapuant Ne

BBITTONTHWI CTyA€HT TPpyMIIbI

©.1.0.

[Iposepuit mpenoaBaTelnb

noipkHOCTh, ©.1.O.

Crasponoib, 20 T.
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Heab padorsi: npuBoautcs (HopMyJIMpOBKa LEAH JTaOOPATOPHOH palbOTHI.
DopMyIUPOBKH eI Il KaKI0W J1abopaTopHOW pabOThl TPHUBEACHBI B
METOJIMYECKUX YKA3aHUSX.

OGopynoBanne ¥ MaTepUaJbl:  TEPEUUCISIETCS  HCIOJIB3yEMOE
000pyI0BaHUE U MaTepUAIIbI.

3ajanme: NMPUBOAUTCS OMUCAHUE 3aJaHUSI B COOTBETCTBHMU C BBIJAHHBIM
BAPUAHTOM.

IHopsinok BbINOJIHEHHSI PadOThI: ONKCHIBAIOTCA MOCIEIOBATEIBHO STallbl
BBITIOJTHEHUS Pa0OTHI C YKa3aHUEM PE3yJIbTaTOB.

BbIBOA: KpPaTKO OMUCHIBAIOTCS UTOTH IMPOJETAHHON paOOThl U MPUBOIUTCS

aHaJIn3 IMOJIYYCHHBIX PE3YJIbTAaTOB.

ITapameTtpsnl popmaTupoBaHus

Tekcr paboThl AOKEH OBITH HamewyaTaH yepe3 1,5 WHTepBaja Ha OJHOM
CTOPOHE CTaHJIAPTHOIO JIncTa Oeoit Oymaru (A4).

Tekcr v Apyrue oTrneyaTaHHbIe AIEeMEHThI pabOThl IOJKHBI ObITh YEPHBIMH,
KOHTYpbI OYKB ¥ 3HAKOB — YETKUMHU, O€3 OpE0JIa U 3aTCHEHHUS.

[pudt Times New Roman, pasmep mpudta 14.

HasBanus riaB u naparpadoB BbIAEISIOTCS MONTYKUPHBIM IIPUPTOM.

Jluct ¢ TekcToM NOJKeH uMeTh moiid: cieBa — 30 mM, cmpaBa — 10 M,
cBepxy — 20 MM, cHu3y — 20 MM.

Heo6xonumo paznuuath B TekcTe Aeduc (-) (Hampumep, KOppeasiuoHHO-
perpeccuonHbiif) u THpe (—) (Alt + 0150).

Hywmepauus pucyHkoB, Tabnuil 1 GopMyI1 TOJKHA COOTHOCUTHCS C HOMEPOM
nabopatopHoil pabotel. Hampumep, B nabopatopHoir pabore 1 Tabauubsl u
pucyHku Hymepytorcs tak: Tabmuna 1.1, Pucynok 1.1, (1.1) u Tak ganee.

Pucynku nomxHbl ObITH OPOPMIIEHBI C YYETOM OCOOEHHOCTH YepHO-0emoil
neyatu (peKOMEHAYETCS MCHOJb30BATh B KAYECTBE 3AJIMBKHU PA3JIHMYHBIE BHJIbI

HITPUXOBKU U Y30pOB, B rpaduKax pa3ivYHbe BUAbl JHUHUN — MYHKTHUpPHBIE,
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CIUIOIIHBIC U T. Jd., pa3Hoe 0(OpMIIEHUE TOYEK, O KOTOPHIM CTPOUTCS TpaduKk —
KpPY>KOUYKHU, KBaJAPAThI, POMOBI, TPEYTOJILHUKH).

Pucynku nymepytorcs cauzy (Puc. 1. Hazpanue).

Hannucu Ha prcyHKax JOJIKHBI YUTAThCA.

PucyHnku nOIKHBI YUTATBCS OTIAEIBHO OT TEKCTA, MO3TOMY OCH JIOJKHBI
MMETh Ha3BaHUE U €JIMHUIIBI U3MEPEHNS,

Tabauybt nNOMKHBI WMETh Ha3BaHUE. TaOJUIBI HyMEPYIOTCS — CBEPXY
(Tabnuma 1.1 — HazBanue).

@opmyasl BHIIONHAIOTCS B mnporpamme peaaktop ¢opmyn MathType;
BBIPABHUBAIOTCS MO IEHTPY, UX HOMEpa CTaBSATCS MPH IMOMOIIM Talynsaropa B
KpyIJIBIX CKOOKax 1o TMpaBoMy Kparo. JlomyckaeTcsi BwImojiHeHHE (opMysT U
YpaBHEHHUU PyKOMUCHBIM CLIOCOOOM YEPHBIMU YEPHUIIAMM.

3azonoexku NOMKHBI OBITH BBIJIEIEHBI OTHOCUTEIBHO OCHOBHOTO TEKCTA,
HaIlpUMep, BBITIOTHEHBI B TTOJTY>KUPHOM CTHUJIE.

Cmpanuubt HymMepyroTcs apadbckumu mudpamu. Homep cTpaHUIlbI cTaBUTCS
B LIEHTPE HIKHEN yacTu jaucTa 0e3 TOUKU. TUTYJIbHBIN JIUCT BKIIOYAETCS B OOIILYIO

HyMepaluo, HOMEP Ha HEM HE CTaBUTCS.
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IMPUJIOKEHHUE 2
NHCTPYKTAX 110 TEXHUKE BE3OITACHOCTHU

K BbINOIHEHUIO Ta00PATOPHBIX padOT JOMYCKAIOTCS CTYACHTHI, MPOIIE/IITHE
WHCTPYKTOX TIO OXpaHe TpyAa Npu padoTe B KOMIBIOTEPHOM Kjacce Jyis
oOyuaromuxcs cornacHo uHCTpykiuu NOT-YU-274-13, yTBepKIeHHOM pEKTOPOM
CKODYV.

1. O0mue TpeGOBaHUA OXPAHBI TPYAA

1.1. K camocrosarenbHoit pabore ¢ [ID9BM nomyckaroTcs oOydaromiuecs
MoCj€ TMPOXOXKJEHUSI HMH HWHCTPYKTaxka Ha paboyeM wmecTe, OO0ydeHus
0e30macHbIM METOZaM padOT U MPOBEPKU 3HAHHIM 110 OXpaHe Tpy/a.

1.2. Obyuaroiuecss 00s3aHbl COOIOIATh MPaBUJia BHYTPEHHETO TPYJI0BOTO
pacmopsiika, YCTaHOBJIEHHbIE B YyHHUBEpPCUTETE, TPEOOBaHWS WHCTPYKIUH T10
oXpaHe Tpyja:

M0 OKAa3aHWIO JOBpauyeOHON MeAuIMHCKON momoinu noctpagaBmum MOT-
MI] -08-13;

o noxkapHou 6e3omacHocty B CKO®Y MOT-YKb-06-13;

JUIsi  omepatopoB U moib3oBatenedt [IDBM, paOOTHHMKOB, 3aHSITBIX
skcruryarauueit [I9BM u Buaeo nucmieitnsix TepmuaanoB MOT-Y-05-13.

1.3. 3anpemaercs ynorpeOasiTh BO BpeMs YyueOHO-BOCIUTATEIBHOTO
mporiecca ajaKOTOJIbHBIC HAIMUTKH, a TAK)Ke MPUXOIAUTH HA 3aHSATHUS B COCTOSHUH
QJIKOTOJIBHOT'0, HAPKOTUYECKOTO WJIM MHOTO OMbSHEHUS.

Kypuths 3ampemieHo B KOMITBIOTEPHBIX KJaccax, y4eOHBIX KOpITycax H
CTYJICHYECKUX OOIIECIKUTHIX.

Kyputh paszpeiiaercs Ha TEpPUTOPUN YHUBEPCUTETA TOJBKO B CIHEIUATBHO
000py1I0BaHHBIX MECTaxX.

1.4. ITpu padote ¢ [I9BM pexomenmyercs opranusaius nepepsiBos Ha 10 -
15 muH. yepe3 kaxasie 45 - 60 MUH. pabOTHI.

1.5. IIpu padore nHa II9BM moryT BO37eHCTBOBaTh OIMACHBIE U BPEIHBIE

MIPOU3BOICTBEHHBIE (DAKTOPHI:
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dusnueckue:

- MOBBIIICHHBIE  YPOBHHU  BJIEKTPOMArHUTHOTO,  PEHTI€HOBCKOTO,
yIbTpadroIETOBOTO, HH(PPAKPACHOTO HU3ITYUYEHUS,;

= MOBBIIICHHBIN YPOBEHb CTATUYECKOTO JICKTPHUECTBA;

- MIOBBINIICHHBIE YPOBHU 3aIBUICHHOCTH BO3/IyXa paboueil 30HbI,

- YPOBEHb TOJIOKUTEIBHBIX W OTPUIATEIBHBIX a’3pOHOB B BO3yXe
paboueii 30HbI,

- HEPAaBHOMEPHOCTH PaCIpeIeTICHHS SPKOCTH B ITOJIC 3pEHUS;

- TIOBBIIIICHHAS IPKOCTH CBETOBOTO M300paKeHUS;

- MOBBIIICHHBIN YPOBEHB IMyJIbCAIIMH CBETOBOTO IMMOTOKA;

- MOBBIMICHHOE 3HAYEHWE HAINPSOHKEHUS B DJIEKTPUYECKON  IIeIHy,

3aMBIKAHHC KOTOpOﬁ MOJKCT HpOH?:OﬁTH qcpe3 TCIIO YCIIOBCKA,

- MOBBIIIEHHBIN WA MOHUKEHHBI YPOBEHb OCBEILIEHHOCTH;

- MOBBIIICHHBIN YPOBEHb MPSIMOU M OTPAKEHHOMN OJIECTKOCTH;

- MOBBIIICHHBIN YPOBEHb OCIICIIJIEHHOCTH;

- IIOBBIIICHHBIE YJHEPIETUYECKUE TIOTOKH CBETA,

- HECOOTBETCTBHUE MAPAMETPOB MUKPOKIMMATa HOPMaM.

XuMuyeckue:

- MOBBIIICEHHOE COJEp’)KaHWE B BO3AyXe paboueld 30HBI JABYOKHCH
yriaepoaa, O30Ha, amMMHaka, (eHona, (opMmanabAeruaa U MOJUXIOPUPOBAHHBIX
OnheHnIIOB.

Ilcuxogpusuonornyeckue:

- HalpsDKEHUE  3pEHMsT W BHHUMAHMS;  MHTEIUIEKTyalbHbIE U
OMOLIMOHAJILHBIE HATPY3KH;

- JUIUTEJIbHBIE CTATUYECKUE HArPYy3KH;

- MOHOTOHHOCTh TPyaa; 00JBIION o0beM uH(popmManuu
oOpabaTbiBaeMOl B €TUHUITY BPEMEHH,

- HCpallMOHAJIbHAs OpraHu3ainAa pa60qer0 MCCTa.
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buoJiornyeckue:

- MOBBIIIEHHOE  COJIEpKaHWE B BO3AyXxe  pabouedl  30HBI
MUKPOOPTaHU3MOB.

1.6. 3anpeniaeTcs HAXOAUTHCS B KOMIIBIOTEPHOM KJIacCE€ B BEPXHEU OJIEXK/IE,
a TaKXXe MPUHUMATD MHIILY.

1.7. OOyuwaromuiics JOJDKEH 3HaTh MECTOPACIONOKEHUE MEePBUYHBIX
CPEACTB MOKAPOTYUIEHUS U YMETh UMU MOJIb30BAThCSI.

1.8. OOyuwatouuiicss JOJKEH 3HAThb MECTOHAXOXKIEHUS MEIUIIMHCKON
anTe4ykW, TMPaBWIHHO TMOJb30BAThCS MEAUKAMEHTAMM M YMETh OKa3aTh
JOBpaueOHYI0 MEIUITMHCKYIO MOMOIIb MTOCTPAIaBIIHUM.

1.9. Ilpu HEecuacTHOM ciydae Ha MPOU3BOJICTBE O0yUJarOITUCS 00s3aH:

- YCTPAaHUTh TPABMHUPYIONTUH (HaKTOp (€CIU 3TO BO3MOXKHO);

- OKa3aTh MEPBYI0 MEAUIIMHCKYIO TOMOIIb TOCTPAIABIIEMY;

- MpU HEOOXOJUMOCTH BBI3BaTh CKOPYH) MEIMIIMHCKYIO MOMOIIL WUIIU
OpraHM30BaTh JOCTABKY MOCTPAJIaBIIETO B MEIUIIMHCKOE YUPEXKICHUE;

- HEMEJUICHHO  COOOUIUTh O  CIy4YMBIIEMCS  aJIMHHHCTPATOpY,
MPENoIaBaTEeN0, 3aBEAYIOIEMY Kapeapoi;

- COXpaHUTh JO Hayajga paccleJOBaHUA HECYACTHOIO  Ciyyas
00CTaHOBKY, KaKOM OHa ObLIa HA MOMEHT MPOMUCIIECTBUS, €CIIU 3TO HE yIPOXKaAeT
JKU3HU U 3[I0POBBI0 OKPYXAIOIINX U HE MPUBENIET K aBapUU WM BO3ZHUKHOBEHUIO
MHBIX Ype3BbIYAHHBIX O0CTOSITEIHCTB, a B CIIy4ae HEBO3MOXKHOCTH €€ COXPaHEHUS
- 3apUCOBaTh CJOXXHUBIIYIOCS OOCTAaHOBKY (COCTaBUTh CXEMBbI, MPOBECTH
dboTorpadupoBaHe I BUIEOCHEMKY).

1.10. Ilpu pabote c [I9BM oOyuarommuecss JOJDKHBI COOIOJATh MpaBuUia
JIMYHOM TUTHEHBI.

1.11. PabGota B KOMIIBIOTEPHOM KJIACCE€ pa3peliaeTcs MCKIIOUUTEIHLHO B
MPUCYTCTBUM TPETOJaBaTeNsl WIM TEXHHUYECKOTO IepcoHaia KOMITbIOTEPHOIO

KJ1acca.
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1.12. 3ampemiaercs NpuUCYTCTBHME B IOMELIEHWH KOMIIBIOTEPHOI'O Kiacca
IOCTOPOHHMX JIMII.
1.13. Ilo BceM Bompocam, CBA3aHHBIM C pa0OTON BHIYMCIUTENbHON TEXHUKU

cienyer 06pamaTLc>1 K TCXHUYICCKOMY IICPCOHAIY KOMIIBIOTCPHOTO KJjIacca.

2. TpeOoBanusi 0XpaHbl TPYAA Nepe HAYAJIOM padoT

2.1. Ilepen naganom paboTsl monb3oBarenab [I9BM o06s3an:

- OCMOTPETh U MPUBECTH B MOPAJIOK pabouyee MECTo, OCBOOOJUB €ro OT
MOCTOPOHHUX MPEAMETOB;

- yOeIuThCs B JOCTATOUHOCTH OCBEIIEHHOCTH, OTCYTCTBUU OTPaXKEHUM
Ha ’KpaHe, OTCYTCTBUU BCTPEYHOI'O CBETOBOIO MOTOKA;

- IIPOBEPUTH KOMIUIEKTHOCTh KOMITBIOTEPA;

- POBEPUTH MPABUIBHOCTh YCTAHOBKHM CTOJIA, CTYJa, MOJOXECHUS
00OpyI0BaHUs, YIila HAKJIOHA SKpaHa, TIOJI0KEHHS KJIaBUATYPHI.

2.2. [Ipy mMOAKIIOUEHUH KOMIBIOTEpa HEOOXOAMMO  COOJI0AATh
CJIETYIOLIYI0 TIOCIE0BATENBHOCTD BKIKOYEHUSI 000PYJOBaHUS:

- BKJIFOUUTH OJIOK MUTAHUS WM HCTOYHHK OecriepeOOMHOro MUTAHMS
(eciu ecTh);

- BKJIFOUHTH TIEpUQEpUitHbIC YCTpoicTBa (IPUHTEP, MOHUTOP, CKAHEP U
ap.);

- BKJIFOUHUTH MUTAHUE CUCTEMHOIO OJ0Ka WJIK MHOTO 000PY10BaHUS.

2.3. 3anpeniaeTcs NpucTynaTh K padoTe mpu:

- HapylIEHUU LEJOCTHOCTM KOpIyca KOMIBIOTEpA, MOHHUTOPA,
KJIaBUATypPbl, MBIIIH;

- 0OHapy’KeHUH HEUCTIPABHOCTU 000PYIOBAHUS;

- OTCYTCTBHUU 3aILMTHOTO 3a3eMJIeHUs ycTporcTs [IDBM;

- OTCYTCTBUM OTHETYIIMTENss MW aNTeYKd T[epBOM TMOMOUIM B
KOMITBIOTEPHOM KJIACCE;

- HapymICHUU THTUCHUYCCKUX HOPM PasMCIICHUA MOHHUTOPOB.
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3. TpeGoBaHusi 0OXpaHbI TPYAA BO BpeMsi pad0ThI

3.1. Bo Bpems pabotel Ha [I9BM o6yuaronuiics 00s13aH:

- aKKypaTHO 00paiaThCs ¢ KJIaBUATypOii;

- JIepKaTh OTKPHITBIMU BCE BEHTUJISIIIUOHHBIE OTBEPCTHUSL YCTPOUCTB;

- coOJII01aTh pacCTOSIHUE OT IJ1a3 /10 SKpaHa B npenaenax 60-80 cwm;

- cieauTh, 4ToObl Kkabenbp (mHYp) [IO9BM Obu1  3amuiieH  oT
CIIy4YalHOTO TIOBPEXJEHUS U COMPUKOCHOBEHUSI C TOPSYUMU U  CHIPHIMU
MTOBEPXHOCTSIMH.

3.2. ITonw3oBarento [19BM Bo Bpemst paboThI 3amperiaeTcs:

- JIOTparuBaThCA 10 IKpaHa MOHUTOPA U BpallaTb MOHUTOP;

- pabotats ¢ [I9BM nipu cHITOM KOpIyCE;

- BO M30exaHUE BHYTPEHHEro neperpesa W Bboixoaa [I9BM u3 crpos
3aKpbIBaTh BO BpeMs pal0OThl BEHTWJISAIMOHHBIE OTBEPCTHS IMOCTOPOHHUMU
peMETaMH WK YeXJIaMU;

- OCTaBJIATH BKIIOUeHHBIN [I9BM 6e3 mpucMoTpa;

- CaMOCTOATEIbHO BCKPBIBATh KOPIIYC MOHUTOPA, CACTEMHOT'O OJIOKA;

- CaMOCTOATENBHO Pa30upaTb MOHUTOP, CUCTEMHBIN OJIOK, KJIaBUATYpY,
MBIIIb;

- CaMOCTOATENLHO  MEpPEeKIoYaTh  CHJIOBBIE  MHTAMOIIME  Kademu
IIPOBOJIOB CBSI3U C NEPUPEPUINHBIME YCTPOMCTBAMHU HA 3aJHEN KpBILIKE KOpITyca
CUCTEMHOT0 OJI0Ka U MOHUTOPA;

- OTKJIFOYATh LITENCEIbHBIE PA3bEMBI;

- MOAKJIFOYATh B LEIb HYJIEBOTO MPOBOJA MPEAOXPAHUTENIN;

- 3a3eMJISITh  KOMIIBIOTEp Ha Oarapero mapoBOr0 WJIM BOASHOTO
OTOIUICHUS;

- MepeKIoYaTh pa3zbeMbl HHTEpPEHCcHBIX Kabenedt mnepudepuitHbIx

YCTPOﬁCTB IMIPpHY BKIIFOYCHHOM ITUTAHUU
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- MPOU3BOJIUTh OTKIIOUEHHUE TUTAHUSI BO BPEMSI BBIIIOJTHEHUS aKTUBHOMN
3a/1a4u;

- OKa3blBaTh MEXaHMYECKHE YyCWIUs (HacTymarb HOraMu, Jeprarh)
CWIOBBIE TMTalOImUe Kabemn W 3a TMpoBOAA CBS3M C mepudepuidiHbBIMU
YCTPOWCTBaMHU;

- yAapsTh CUIBLHO O KJIABUIIIAM KJIABUATYPHI;

- paboTaTh TPSI3HBIMU PyKaMU;

- KacaTbCsl OJTHOBPEMEHHO PKpaHa MOHUTOpPA U KJIaBUATYPbI (BOZMOXKEH
pa3psi/i MOBBIIIEHHOTO 3JIEKTPOCTATUUECKOTO MOTEHIINAIIA);

- MpUKacaThCd K 3aJHEM TaHeNIM CHUCTEMHOro OJioka (BO3MOXKHO
MOPAXKEHUE IEKTPUUECKUM TOKOM);

- JOTyCKaTh TIOTIAIaHNE BJIATM HA TOBEPXHOCTh CHUCTEMHOTO OJIOKa,
MOHUTOPA, KJIABHATYPHI;

- 3arpoMOXK/JaTh  BEpXHUE TMaHENIM  YCTPOWCTB  OymaramMu U
MIOCTOPOHHUMH  MPEIMETaMU;IIOABEPraTh MOHHUTOP  BO3JEHCTBUIO  MPSIMBIX
COJIHEYHBIX JIyYel WJIU APYTUX UCTOUHUKOB TEILIA;

- YCTaHABJIMBATh CUCTEMHBIA OJIOK Ha IMOJY HEMOCPEJCTBEHHO Yy HOT
nosp3oBarenss I[IOBM, B 30HE TMOBBIIICHHON BIAXHOCTH U ITOBBIIICHHOI'O
COJIEpIKaHUsI TTbUIH;

- MIEPEIBUTATh CTOJIBI C 000PYIOBAaHUEM, TTEPECTABIATh 000PYI0BAHUE
Ha CTOJIaX.

3.3. Heo6xoaumMo co0mroaTh Caeayonme Mephbl 0€30MacHOCTHU:

- HE MPUKACATHCS OAHOBPEMEHHO K MeTainyeckuM vactsam [19BM u
YCTPOMCTBAM, HMEIOIIMM €CTECTBEHHOE 3a3eMiIeHHe (pajuaTtopbl OTOIUICHUS,
BOJIOIIPOBOJIHBIN KpaH U T.1I.).

- BO M30€KaHue MOBPEKACHHUS COSMHUTEIIBHOTO MPOBO/IA KIaBUATYPhI
paboTaTh C KJIaBUaTypO TOJILKO Ha CTOJIE.

- npu pasmenieHun padbouunx mect ¢ [[OBM paccrosiHue mexmy

pa60‘lHMPI CTOJJaMH C BHACOMAHUTOpaAMH (B HaIlpaBJICHUHU TblId ITOBCPXHOCTHU
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OJIHOTO BHJEOMAHUTOpPAa M 3KpaHa JPyroro BUACOMAHUTOPA) JIOJKHO OBITH HE
Mmenee 2.0 M, a pacCTOSIHHE MEXTy OOKOBBIMU MOBEPXHOCTSIMH BHUICOMAHUTOPOB -
He MeHee 1.2 m.

3.4. Ilomewmenue uist akcruryatauuu [19BM 10/KHBI IMETh €CTECTBEHHOE U
HCKYCCTBEHHOE OCBEILICHUE.

3.5. Pabounie CTONBI PEKOMEHIYETCS pa3MeIlaTh TaKUM 00pa3oM, YTOOBI
BUJICO JUCIUICHHBIE TEPMUHAIBI ObUIM OPHEHTHPOBAHBI OOKOBOW CTOPOHOM K
CBETOBBIM IIPOEMAM M €CTECTBEHHBIN CBET Najajl MPEUMYIIECTBEHHO CJIEBA.

3.6. OkOHHBIE MPOEMBI JTOJKHBI OBITH O0OPYIOBaHbI PErYJIUPYEMBIMU
YCTPOMCTBAMM THIIA: JKAIO3U, 3aHABECEH, BHELIHUX KO3BIPHKOB U JIp.

3.7. OcBenieHue He TOJKHO CO3/1aBaTh OJMKOB HA MOBEPXHOCTU HKpaHa.

3.8 Jlomken ObITh oOecredeH CBOOOJHBIM JOCTym K CETEBOMY
BoIKiIrouaTento [1K u poszetke.

3.9. PabGoune mecta ¢ [I9BM He moibKHBI pa3MemaThCsi BOJIU3U CUITOBBIX
ka0enel, TEXHOJIOTHIECKOT0 000py0BaHUSI.

3.10. HeobxoauMo cucteMaTudecku npoBeTpuBaTh nomenienue ¢ [I9BM -
BO BpeMsI IEPEPHIBOB C 00SA3aTEIBLHBIM BBIXOIOM U3 HETO O0yYarOIIUXCSI.

3.11. Tlo Bcem BompocaMm, CBSI3aHHBIM C HEHCIPABHOCTSMH B
BBIYKMCIIUTEILHON TEXHUKE CclleAyeT oOpamarbCsi K MPEenojaBaTeNio WU

TCXHUYCCKOMY IIEPCOHATY KOMIIbFOTCPHOI'O KJIacca.

4. TpeOoBaHusi OXpaHbI TPY/AA B ABAPHMHHBIX CUTYALMAX

4.1. Ilomp3oBarens [IDBM  00si3aH  HEMENJIEHHO  OTKJIIOYHTH
AIEKTPONUTAHUE:

- BO BCEX CiydasXx OOHapy>KeHHsi oOOpbhIBa TMPOBOJOB MHUTAHUS,
HEUCITPABHOCTH 3a3e€MJICHUS, JIEMEHTOB JIEKTPOOOOPYI0BaHUS, 3aMaxa rapu U T.
1.)

- MIPU BOBHUKHOBEHUHU «IPOKAHUS» N300pakeHus (psidb, MOKauMBaHUE,

MOJIEprUBaHue);
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- npu OOHapy)KeHMHM YEeJOBEKa, I[IONABIIEr0 TMOJ HaIpsKEHUE,
(HEeMeJIEHHO) OCBOOOJUTH €ro OT JEHCTBUSA TOKA, OKa3aTh J0 MPHUOBITHS Bpaya
NOTEpIEBIIEMY EPBYIO MEAUIIMHCKYIO TOMOIIIb;

- MIpU MOBPEKJICHUH IITENCEIbHOIO0 COeANHEHUs Kabens (IIHypa) Wiu
€ro 3alllUTHON TpyOKH;

- B CJIy4yae BHE3AITHOTO MPEKPAILEHU TOAa4YU 3IEKTPOIHEPIHH;

- IIPU MOSABJIEHUE HE XapaKTepHOro Juist pabotsl [I9BM myma;

- IIpU TOSIBJIEHWE JblMa WM 3amaxa, XapakKTepHOIro Uil ropsuiein
U30JISLUY.

4.2. Tlpu Bo3ropanuu 00OpyAOBaHUS OTKIIOUNUTH MUTAHUE U TPUHSITH MEPHI
K TYHIEHUIO ouara T[o)kapa MMEIIMMUMHUCI TEPBUYHBIMU  CpPEJICTBAMU
MOKAPOTYIIEHUS B COOTBETCTBUU C MHCTPYKLMEH 110 MOKAPHOI O€30MaCHOCTH.

4.3. Ilpu mroboli aBapu WJIM aBapUHHON CHUTyalldd, KOTOpas MOXKET
MPUBECTH K aBapUM WK HECUACTHOMY CIydaro, oOydaromuiicss 00si3aH COOOIIUTh

MMpCroAaBaTCIi0 UM TCXHUYCCKOMY IICPCOHAY KOMIIBIOTCPHOI'O KJIaccCa.

5. TpeOoBaHMs OXpPaHbI TPY/AA 10 OKOHYAHUM PadoOT

5.1. 3aKkpbITh aKTUBHBIC 33]J1a4UH.

5.2. YoeauTncs, 4TO B TMCKOBOJE HET JUCKETHI MIIM JIUCKA.

5.3. IIpoBecTu 3aBepiiieHne padOTHI.

5.4. BeIKiIr0uuTh niepudepuitHbie yCTpONCTBA U MOHHUTOP.

5.5. OTKAIOYUTH TUTAHUE CUCTEMHOTO OJIOKa.

5.6. BBINIOTHUTD ynpakHEHUE IS TJ1a3, €U, CIUHBI B TEYeHUU -2 MUHYT.

5.7. IlpuBectu B opsiiok paboyee MecTo.

5.8. O Bcex 3aMEUYEHHBIX HEMOJaJKaX COOOMIMTH NPENOJaBATEN0 WU
TEXHUYECKOMY IEPCOHANY KOMIIBIOTEPHOIO Kjlacca.

5.9. Ilo okxoHuaHuu pabOTHI cAaTh cBoe pabouee mecto c¢ [IDBM

MpeogaBaTciit0O NI TCXHUICCKOMY IICPCOHAITY KOMIIBIOTCPHOTO KJIaCCa.
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«CEBEPO-KABKA3CKH ®EJEPAJIbHBIA YHUBEPCUTET»

METOAUYECKHE PEKOMEHIALIMU JJIA CTYJAEHTOB I10 OP'AHU3AIIUHU
CAMOCTOSTEJBHOM PABOTHI IO JTUCIIATIJINHE

WNnxenepnas reodusuka
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CriennanbHOCTh 21.05.02 IlpuknagHas reojaorus

Crienmanuzanust ["eomorust MmecTopoxaeHuit HehTH u ra3a
Conepxanue
BBE/JIEHUE
1 OO01m1ast XxapaKTEepPUCTHKA CAaMOCTOSITEIbHON paboTHI CTYIE€HTOB IIPU

N3YUCHUHN NUCHUIITINHBL

[Tnan-rpaduk BBIOIHEHUS] CAMOCTOSITEIFHON paboThHI

MeTtoanueckue peKOMEHIAIMH 110 U3YYEHUIO0 TEOPETHUECKOTO MaTepHasa

MeTtoauueckre peKOMEeHIalluu TI0 OpraHU3aIii paboThI € JIUTEPATy POl

N|H| W

KpI/ITepI/II/I OLICHHUBAHUA KOMHeTeHHI/Iﬁ
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BBEJEHHWE

CoBpeMeHHbIE CTaHIAPTHI MTOATOTOBKHU CIEIIUATUCTOB MPEyCMATPUBAIOT 3HAYNUTEIIbHBIN
00BeM BHeay TuTOpHOM padoThl. OCBOCHHE IPOrpaMMBbI Kypca MPEAINoIaraeT MmoTydeHre, Kak
TEOPETHYECKUX 3HAHUH, TaK U (HOPMHUPOBAHKME HABBIKOB NIPAKTUUYCCKON paboThl. [ToaTOMY
CaMOCTOsITENIbHAsI padoTa B paMKax Kypca OpHEHTHPOBaHA KaK Ha TECOPETUYECKUM, TaK U HA
MPAKTUYECKUI acCIeKT.

CamocTosiTenpHast paboTa CTYJCHTOB — 3TO BBITIOJTHEHUE TEOPETUICCKUX U TPAKTHUECKUX
3aJIaHUH CTYZCHTaMU 110 YCBOSHHUIO M3ydYaeMOn JUCIUTUINHBI « MTH)KeHepHas reousnkay.

JlupakTiyecKue eI CaMOCTOS TENIbHBIX 3aHSTHI:

* hopmupoBanue npodecCHOHATBLHBIX YMEHUI;

* (hopMHpOBaH¥EC YMEHHI U HABBIKOB CAMOCTOSTEIILHOTO YMCTBEHHOTO TPY/Q;

* MOTHBHPOBAHUE PETYJISIPHOM IIeJICHAIIPaBICHHON pabOTHI IO OCBOCHHIO CTICITUATBHOCTH;

* Pa3BUTHE CAMOCTOATEILHOCTH MBIIIJICHUS;

* hopmupoBanue yOIKIECHHOCTH, BOJIEBBIX YEPT XapaKkTepa, CHOCOOHOCTH K
CaMOOpraHu3allNi;

* OBJIJICHUE TEXHOJIOTHICCKUM YICOHBIM HHCTPYMEHTOM.

CamocTosiTenpHast paboTa BKITIOYAET T€ pa3/ieibl Kypca, KOTOPbIe HEe TOTYYIIN
JIOCTaTOYHOTO OCBEIIICHUS Ha JICKIUAX 110 MPUIMHE OIPAHUYEHHOCTH JIEKITMOHHOTO BPEMEHU U
00JBII0T0 00BEMa U3YyHaeMOro MaTepHala.

Meroandeckoe 00eCieYeHHE CaMOCTOSATEILHON paOOThI JUCITUTIIIMHE COCTOUT U3:

1) Omnpenenenns yueOHbIX BOIIPOCOB, KOTOPbHIE CTYACHTHI 10JKHBI U3YYHUTh
CaMOCTOSITEIIbHO;

2) [Tog6opa HeoOxoMMOM yueOHOI IUTepaTyphl, 00s3aTeIbHON ISl MPOPAOOTKU U
W3Yy4YEeHUs;

3) IToncka TOMOJHUTEIBLHON HAYYHOM JINTEPATYPhl, K KOTOPOH CTYJIEHTHI MOTYT
o0palarthscs o KEJIaHUI0, €CJIM Y HUX BO3HUKAET HHTEPEC B TAHHOW TEME;

4) Omnpenenenrst KOHTPOJIBHBIX BOMPOCHI, TO3BOJIAIONINX CTYACHTaM
CaMOCTOSITEJIBHO TPOBEPUTH KAUECTBO MOJTYUYEHHBIX 3HAHUH;

5) Opranu3zanuy KOHCYJIbTAllUN MIpenoaaBaTelis CO CTyIeHTaMU JIJIsl pa3bsICHEHUS
BOIIPOCOB, BBI3BABIIMX Y CTYJCHTOB 3aTPYyIHEHUS MPU CAMOCTOSITEIbHOM OCBOCHHH Y4eOHOTO
MaTepuaa.

CamocrosTenbHas padoTa CTyJIeHTa — 3TO 0COOBIM 00pa30M OpraHM30BaHHAS
JIESITEIIbHOCTb, BKJIFOUAIOIAsl B CBOIO CTPYKTYPY TaKHe KOMIIOHCHTHI, KaK:

* YSICHEHUE 1IEJIN U TIOCTABJICHHOW y4eOHO 3a/1auu;

* YeTKOE U CUCTEMHOE TNIAHMPOBAHNE CAMOCTOSTEIILHON paboTHI;

* IOMCK HEOOXOIMMOH yueOHOW 1 HayYHOW MH(POPMAIIHH,

* OCBOEHHE COOCTBEHHOI MH(POPMALINH H €€ JIOTHIECcKas mepepadoTKa;

* UCTIOJIb30BaHUE METOJIOB UCCIICA0BATEIILCKOM, HAYYHO-HCCIICIOBATEIBCKOM pabOThI ISt
pEIIeHHUs TTOCTABIICHHBIX 3a/a4;

* BEIpaOOTKa COOCTBEHHOH IMO3UITHH IO MOBOY TIOJIYYCHHOU 3a/1auu;

* IpeJICTaBJIeHNEe, 0OOCHOBAHUE U 3aIIUTA MOJYYEHHOTO PEUICHHUS;

* IPOBE/ICHUE CaMOaHAIN3a U CAMOKOHTPOJIS
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1 O0mas XapaKkTepuCcTHKA CAaMOCTOATEJIbHOM padoThI CTYACHTOB NIPH U3YYEeHHHU
aucUIIMHbI «AHKEeHepHas reopr3uKa

Hens nuctummzel: popmupoBanue OIIK-10.

3aauu TUCIUILINHBL:

- IpuoOpeTeHHe 3HAHUM O (QU3UKO-TEO0JIOTUYECKUX OCHOBaX METOAOB HHYKEHEPHOUN
reo(U3UKN, METOUKAX MIPOBEAECHUS reoPpu3nuecKkux padorT;

- IpuoOpeTeHNe 3HAHUI O TPUHIINIIE JICHCTBUS U yCTPOHCTBE TeOPHU3MUECKUX MPHOOPOB
JUIS MTH)KEHEPHOU Te0(H3UKY;

- mpuoOpeTeHne 3HaHWKH O TPSAMBIX M OOpaTHBIX 3aJadyax METOJOB WH)KEHEPHOM
reopu3nkmy;

- OBJIaJICHHE HaBBIKaMU pabOTHI C re0(hU3NIECKOH anmapaTypoi;

- OBJIQJICHME HABbIKAMU TEPBUYHOM OOpabOTKM M MHTEpIpeTalul Ieo(pU3NIECKUX
JTAaHHBIX.

Hucuumuimna  b1.0.45  «MuxeHepHas TeopHU3UKa» OTHOCUTCA K JUCHUIUIMHAM
o0s13aTenpHOM yacTu. Ee ocBOoeHME MPOUCXOIUT B 8 cemecTpe.

OCHOBHBIMU BHJIaMU CaMOCTOSITETIbHON y4eOHOM 1eATeIbHOCTH CTYICHTOB SIBIISIOTCA:

1) npenBapuTenpHas NOArOTOBKA K ay IMTOPHBIM 3aHITHUSIM, B TOM YHUCJIE U K TEM, Ha
KOTOPBIX OyZeT U3y4yaThbCs HOBBII, HE3HAKOMBII MaTepuall.

2) cBOEBpEeMEHHasl 10pabOoTKa KOHCTIEKTOB JICKIIUIA;

3) noxbop, n3ydeHue, aHaJlu3 U PH He0OXOAUMOCTH — KOHCTIEKTUPOBaHHE
PEKOMEHI0BAaHHBIX UCTOYHHUKOB 10 Y4EOHBIM JTUCIUIUINHAM;

4) BIsICHEHHE HanboJiee CI0KHBIX, HETIOHATHBIX BOIIPOCOB U MX YTOUHEHHE BO BpEMsI
KOHCYJIbTallU;

5) moAroToBKa K KOHTPOJIBHBIM 3aHATHSIM U 3K3aMEHY;

6) cUCTEeMaTHYeCKOe U3YYCHUE TIEPHOANYECKON TIeUaTH, HAyYHbIX MOHOTpa(uil, MOUCK U
aHaJIU3 JOMOJHUTENbHON HH(POPMALIUH 110 YU€OHBIM TUCIUILIMHAM.

Bunel camocTosATenbHON pabOThI O AUCHUIIIIMHE MOTYT OBITh pa3JIelIeHbl HA OCHOBHbIE
(aymuTOpHBIE) M IOTIOJIHUTEIIbHBIE (BHEAY IUTOPHBIE).

OcHOBHBIE BUIbI CAMOCTOSITENILHOM paOOThI BBITIOIHSIOTCS B 0053aT€ILHOM MOPSAJIKE C
MOCJIEIYIOIUM KOHTPOJIEM pe3yJIbTaTOB MpernoaBaTeieM, KOTOPbIi MPOBOIUT MPAKTUUECKHUE
3aHATHA B CTYJIEHYECKOW IpymIIe.

JlononHuTeNbHBIE (BHEAYAUTOPHBIE) BUIbI CAMOCTOSATENILHOW PaOOTHI BBIMOJIHAIOTCS 110
3aJJaHUIO IperoaBaress 0e3 ero HemoCpeACTBEHHOIO yUacTHsl.

JlonomHUTENbHBIE BUJBI CAMOCTOSTENLHON paObOThI IO AUCLUIIMHE PEKOMEHIYIOTCS TEM
CTyJIEeHTaM, KOTOpble HanboJjee 3aMHTEPECOBaHbl B U3yUYEHUH 3TON TUCLHUIUIMHBIL.

K ocHOBHBIM (00s13aTEIbHBIM) BHJIaM CAMOCTOSITETIbHON pabOThI CTYI€HTOB U
W3Y4YEHUU JUCLMIIIINHBI OTHOCUTCSL:

a) CaMOCTOATEJIBHOE N3yUYeHHE TEOPETUYECKOI0 MaTepraa;

0) MoAroToBKa K 1a00paTOPHBIM paboTaM

B) MOArOTOBKA K MPAKTUYECKUM 3aHATUSAM

I') IOATOTOBKA K SK3aMEHY.

2 InaH-rpauK camMOCTOAITEILHON PadoThI CTYIEHTOB MO AUcHUILINHE « MHKeHepHast
reopusuka
Buibl v coniepkaHne caMOCTOSITEITHHON PabOoTHhI; (DOPMBI MX KOHTPOJISI

HtoroBerit Cpenctsa u O6peMm
MPOJTYKT TEXHOJIOTUH 4acoB
Bup nestenpHOCTH CTYIEHTOB o
CaMOCTOSITENTbHOM OILICHKHU
paboThI
[ToaroroBka K JICKIMSIM KoHcnekT YcTHBIM onpoc 20
[TonroroBka K 1a00paTOpHBIM paboTaM Otuer 0 3amuTa OTYETOB 40
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BBITIOJTHCHHBIX
paboTrax

Hroro 3a 8 cemecTp 60

3 Metoanyeckue peKOMeHAAIMH M0 H3YyYEeHHI0O TeOPeTHYeCKOIro MaTepuasa

CamMocTosATenbHOE U3yUYeHNE TEOPETUUECKOT0 MaTepuaa o Juciuuiuinie «HxenepHas
reou3nKkay MpeaycMOTPEHO Ha BCEM MPOTsHKEHUU Kypea. Takas paboTa compoBoKIaeT
JIEKIMOHHBIE, PAKTUYECKUE U JTJaOOPATOPHBIE 3aHATHS, IPOMEKYTOUHBIN 1 UTOTOBBIH
KOHTPOJIb, U B TO K€ BpeMs SIBISIETCS OTACIbHBIM BHIOM CAMOCTOSTEIBLHOU PabOThI CTYICHTA.

HcTouHnkaMu AJisi CaMOCTOSITENIbHOTO U3yUEHUSI TEOPETUYECKOTO Kypca MO JUCIUILTUHE
BBICTYMAIOT:

- Y4EOHUKH T10 TIPEIMETY;

- KypCBhI JICKLIUH I10 IIPEIMETY;

- yueOHbIe TOCOOUS IO OT/IEIbHBIM TEMaM;

- Hay4HBIE CTaThU B IEPUOAMYECKON Ire0IOTUIECKOM MeYaTH U PeKOMEHJOBAHHBIX
cOOpHHUKaX;

- Hay4yHbIe MOHOTpapuu.

B xoje nekuuii packpbIBalOTCS OCHOBHBIE BOIIPOCHI B paMKax pacCMaTpPUBAEMBbIX TEM,
JIENAI0TCS aKIIEHTHI Ha HanboJee CI0KHBIC U MHTEPECHBIC MOJIOKEHUS U3y4aeMOro MaTepuaa,
KOTOpPBIE JJOJKHBI ObITh IPUHATHI CTYIEHTAaMH BO BHUMaHue. Martepuasl JeKIUH sSBISIFOTCS
OCHOBOM JIJISl MOJATOTOBKH CTYACHTOB K MIPAKTUYECKUM 3aHITHSIM.

PadoTa ¢ KOHCIIEKTOM JIeKITHH

[IpocMOTpuUTE KOHCIIEKT Cpa3y mociie 3aHITui. OTMEThTE MaTepUall KOHCIIEKTA JICKIIHM,
KOTOPBIN BBI3BIBACT 3aTPyAHECHUS MJI MOHUMaHus. [lonbiTaiiTech HAMTH OTBETHI HA
3aTPyJHUTEIIBHBIE BOIIPOCHI, UCIIOJIB3YS IPEUIaracMyIo JIMTeparypy. Ecinu caMoCcTOATENBHO HE
yZa10ch pa3o0parkcsi B MaTepuae, cPopMyIupyiTe BOIPOCH U 00paTUTECh Ha TEKYILEH
KOHCYJIbTAI[MM WIX Ha OynKaliel JeKIMK 3a IOMOLIbIO K PENOAABATENO.

Kaxxnyro Henento oTBoauTE BpeMsl JU1sl IOBTOPEHUS IPOMAEHHOIO MaTepuraa, IpoBepsis
CBOM 3HaHMsI, yMEHHS U HaBBIKU 110 KOHTPOJIbHBIM BOIIPOCAM M T€CTaM. Y MEHUE CTYICHTOB
OBICTPO M MPABUIBLHO NOJ00PATh TUTEPATYPY, HEOOXOAUMYIO JUISL BBITOJIHEHUS Y4eOHBIX
3aJIaHU U HAYYHOU PabOTHI, SIBISETCS 3aJI0TOM yCHEITHOTo 00yueHus. CaMoCTOATETbHBIN
o00p JIUTEPATYPhl OCYIIECTBIISAETCS MIPU MOATOTOBKE K CEMHUHAPCKHUM, JIAOOPATOPHBIM
3aHATHSM, IPU HAMCAaHUM KypCOBBIX padoT, HAy4HBIX pedepaToB.

Boinonnenne CPC Ha 3aHATUAX ¢ IPOBEPKOM pe3ysbTaTOB IPENOAABATEIEM I103BOJISET
CTyZI€HTaM yCBauBaTh U3y4aeMblil MaTepuan 0osee riry0oKo, MEHAETCsl OTHOIIEHHUE K JIEKIHSIM,
TaK Kak 0e3 MOHMMaHUs TEOPUH MpeIMeTa, 63 XOPOIIero KOHCIIEKTa TPYTHO PACCUUTHIBATH HA
yCIEX B PEIIECHUH 3aJaHAN. JTO yJIy4IIaeT IOCEIIAEMOCTh KaK IPAKTUYECKUX, TAK U
JIEKLIMOHHBIX 3aHATUN.

IIpu noaroroBke K JeKuusiM-0eceaM TemMa cooOIaeTCs CTYEHTaM 3apaHee.
Y4acTHUKM TUCKYCCUM JEJIATCS Ha TPYIIIBI 110 8 YenoBekK, B TeueHue 10—15 mun
IIOJrOTABJIUBAIOT CBOI BapHaHT penieHus npooiaeMsl. Cie1yrouM 3TaloM AUCKYCCHH SBJISIETCS
BBICTYIUIEHHE IIPEICTABUTENIEH OT KayKJOU IPyIIIbI U3 8 UEJIOBEK U 3alUThI CBOETO BapUaHTa
pewienys. B koH1e ob1iero o6cyxk1eHus Be Iy OIBOJAUT UTOTH IUCKYCCHH, TA€T OLICHKY
COBMECTHO HallICHHOI0 BapUaHTa PELICHMS.

4 MeToan4ecKkue peKOMEHIAIMH 110 OPraHU3aluy padoThI ¢ TUTEPATYPOH
W3yueHue u aHaau3 JUTEPATyPHBIX HICTOUHUKOB SIBJIICTCS 0043aTEIbHBIM BUJIOM
CaMOCTOATENILHON PabOThI CTYZeHTOB. M3yueHue mureparypsl o n30paHHON TeMe UMEET CBOEH
3ajjaueil poCIeUTh XapaKkTep MOCTAHOBKU M PELLIEHHsI ONPEAEICHHON TPOOIEMBbl pa3IMuHbIMU
aBTOPaMH, apTyMEHTAIIMIO UX BBIBOJIOB U 00OOIIEHUI, TPOBECTH aHATIU3 U CUCTEMAaTU3UPOBATh
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MIOJTyYEHHBI MaTepHrall Ha OCHOBE COOCTBEHHOT'O OCMBICIIEHUS C LIEJIbIO BBIICHEHUS
COBPEMEHHOT'0 COCTOSIHUS BOIIpOCa.

[IpopaboTka oToOpaHHOTO MaTepuala 00s3aTeIbHO JOHKHA UATH C OJTHOBPEMEHHBIM
BEJICHUEM 3aMKceil MPOYNTAHHOTO U CBOUX 3aMEYaHU. 3alich MOKET UMETh KaK hopMy
KOHCIIEKTA, TaK U BBIIIMCOK, & TAKXKe KapTOTEKY MOJIOKEHUH, TE3UCOB, NJIEH, METO/IMK, YTO B
JanbHEUIIeM 00JIETYUT KIACCU(PHUKAIIUIO U CHCTEMaTU3allMIo MOJIyYeHHOT0 MaTtepuaa. Takoro
POJ1a 3aIUCH SIBJISIFOTCS JIyYLIMM CIIOCOOOM HaKOIUJIEHHs U TEPBUYHOIN 00pabOTKKU MaTepuall,
OJIHOI U3 00s13aTeNbHBIX (POPM OpraHu3alvi YMCTBEHHOTO TPY/a.

ILiianom y100HO NOIB30BATHCS TP MOATOTOBKE K YCTHOMY BBICTYIUICHHIO IO
BbIOpaHHOU Teme. Kakplii MyHKT M1aHa T0JDKEH PacKphIBaTh OAHY U3 CTOPOH M30pPaHHOM TEMBI,
a BECh IIJIaH JI0JKEH OXBAThIBATh €€ IIETUKOM.

Te3uchbl npeAnonaraT cXaToe U3I0KEHHE OCHOBHBIX MOJIOKEHUN TEKCTa B popme
yTBEepKJIeHHsI WK oTpHuianusi. OHU SBISAIOTCS O0Jiee COBEpIICHHOM (hopMoii 3amuceit n
MIPEACTABIISIIOT OCHOBY JUIsl TUCKyccuH. K TOMy e MX JIerko 3allOMHUTb.

AHHOTAIUS — KPAaTKOE U3JI0KEHUE COepkKaHUsI — AaeT oOliee MpeIcTaBiIeHue 0 padoTe.

Pe3rome kpaTko XapakTepu3yeT BbIBOJbI, [NIABHBIE UTOI'M HCTOYHUKA.

Koncnekr sBrisieTcst Hanbosee pacnpocTpaHeHHON (OPMOI BeICHUsT 3aIrncei.
OCHOBHYIO TKaHb KOHCIIEKTA COCTABJISIIOT T€3UCHI, JOTIOJHEHHBIE 10KA3aTEIbCTBAMU U
paccyxaeHuaMU. KOHCTIEKT MOXET ObITh TEKCTyaJIbHbIM, CBOOOJHBIM MJIM TEMAaTHUYECKHUM.
TexkcTyanpHBIN MpeICTaBIseT COO0M IIUTATHUK C COXPAHEHUE JIOTHKU padOThI U CTPYKTYPbI
TekcTa. CBOOOIHBIN KOHCIIEKT OCHOBAH Ha M3JI0KEHUH MaTepualia B TOM MOPS/IKE, KOTOPBIH
6ose ynobeH aBTopy. B 3ToM cMbIciie KOHCIIEKT MPECTaBIsieT coOUpaHe BOSIHMHO MBICTEH,
pa30pocaHHBIX 1O Beelt kHUTE. TemMaTnuecknii KOHCTIEKT MOXET ObITh COCTABIICH TIO
HECKOJIbKMM HCTOYHUKAM, TJ/I€ 332 OCHOBY OepeTcs TeMa, HHTEepIpeTUpyemMas mo-pa3HoMmy.

DKOHOMMIO BPEMEHH JaeT UCII0JIb30BaHUE IIPU 3aMUCAX PA3IMYHOIO poja COKpallleHuH,
ab0peBHaTyphl U T.Jl. MHOTHE UCIIONB3YIOT AJISI PETUCTPALIUU UCCIIEYEMbIX TEM CUCTEMY
kapTouek. [IpenMy1ecTBo kapTo4ek B TOM, UTO TEMa TaM MU3JIaraeTcs OYEHb CXKaTo, U OHU OYEHb
yA00HBI B UCTIOJIB30BAaHUH, T.K. UX MOKHO Pa3NIOKUTh Ha CTOJIE, IEpEerpynnupoBaTh U 0e3 Tpyaa
HalTH UCKOMYIO TEMY.

5 Kpurepuu onieHMBaHUS KOMIIETEH LU

Kputepusamu olleHOK pe3yJIbTaTOB BHEAYAUTOPHON CaMOCTOSITEILHOM pabOThI CTyIEHTa
ABIIAIOTCA:

. YPOBEHb OCBOCHHS CTYJICHTOB Y4eOHOT'0 MaTepHara,

. YMEHHUS CTY/ICHTA UCTIOIh30BATh TEOPETUUCCKUE 3HAHHS TIPU BBIOJHEHHH PAKTUIECKUX
3ajay;

. c(hOpMUPOBAHHOCTH OOIICYUCOHBIX YMCHUIA;

. YMEHUS CTY/IEHTa aKTUBHO HCIOJIB30BATh HJIEKTPOHHBIE 00pa30BaTeIbHbBIE PECYPCHI,
HAXOJUTh TPEOYIOIIYIOCS HHPOPMAIIHIO, U3ydYaTh €€ M MPUMEHSITh Ha TIPAKTHKE;

. 000CHOBAaHHOCTh U YETKOCTh U3JIOKEHHUS OTBETA;

. odopmMIIeHHe MaTepraia B COOTBETCTBHH C TPEOOBAHUSIMU;

. YMEHHUE OPUEHTHPOBATHCS B MIOTOKE HH(POPMALIMH, BBIICIATD TJIaBHOE;

. YMEHHUE YeTKO C(HOPMYITHPOBATH IPOOIIEMY, MIPEIUIOKHUB €€ PEIICHUE, KPUTHICCKH

OLICHUTDH PCIICHHUEC U €TO MOCIICACTBUA,

. yMEHHUE TT0Ka3aTh, MPOaHATN3UPOBATh AIbTEPHATHBHBIC BO3MOYKHOCTH, BAPHAHTHI
JICUCTBUIA;
. yMeHue c(hOpMUPOBATH CBOIO TTO3HUIINIO, OIIEHKY U apTyMEHTHPOBATh €€.
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