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IHosicHuTe/IbHAA 3aAIIMCKA

Meroauueckue yka3zaHus TpeJHA3HAYEHBbl [IJIl BBINOJIHEHUS JIAOOPATOPHBIX H
NPAKTUYECKUX PabOT MO AUCHUILINHE «DUZUKAY.
Heap MeToguYecKHX PEeKOMEHJAUMI IO BBHINOJHEHHUIO J1a0OpaTOPHBIX PabOT 1O
muciuIuinie « Du3nKay:

OpraHM3anysi  BBIIOJHEHUS  OOydarommmucs  JabOpaTopHbIX  padoT,
MPeyCMOTPEHHBIX MMPOTPAMMOM MO (PU3HKE,

dbopMupoBaHHEe U  3aKpEIJICHUE HABBIKOB paboThl ¢  JabopaTOpHBIM
000pyI0BaHUEM,

OpraHu3alysl ONpeieIeHHUs] OTPEITHOCTH U YUCIOBOM 00pabOTKH pe3yIbTaToB
71a00paTOPHOTO IKCIEPUMEHTA,

(opMHpOBaHNE HABBIKOB CaMOCTOATEIbHON pabOThl CTYJEHTOB CO CIPABOYHOMN
JIATEPATYPOH,

pa3BUTHE BHUMATEIHFHOCTH M AKKYpPaTHOCTH TPH BBITIOJHEHUH J1a00paTOPHBIX
pabor,

dbopmupoBaHre 0OImIEYyUYeOHBIX M O0mIEenpPO(PECCHOHATBHBIX  KOMIIETCHIIUMA
CTYJCHTOB.

Becr mporecc BBITIOJNIHEHHS] JTAOOPATOPHBIX  pabOT BKIOYAaET B ceds
TECOPETHUYECKYI0 TIOJATOTOBKY, O3HaKOMIIEHHWE ¢ mTpudbopamMu U CcOOPKYy cCXeM,
MIPOBEJICHUE OMBITA U U3MEPECHUI, YUCTOBYIO 00pabOTKY pe3yJIbTaTOB J1a00paTOPHOTO

OKCIICPUMCHTA MU Ca4y 3a4CTa 110 BBITTOJTHECHHOM paGOTe.

Teopernyeckasi MOATOTOBKA

TeopeTndeckas NOATOTOBKAa HeoOXoauMa JjIsi MPOBEICHHS (DHU3NUSCKOTO
AKCIIEPUMEHTA, JOJDKHA MPOBOJAUTHCS OOYYAOUIMMUCS B TMOPSIAKE CAMOCTOSTEIIHHOM
pabotel. Ee crienyeT HauMHATH BHUMATEIBHBIM Pa300pOM PYKOBOJCTBA K JaHHOU

nabopatopHoit padore.



Oco60e BHUMaHHE B X0JI€ TEOPETUUYECKOU MOATOTOBKH JIOKHO OBITH OOpaIeHo

Ha ITIOHMMAaHHC (bHSHqCCKOﬁ CYITHOCTH IIponcccCa.

Jl7is caMOKOHTpOJIA B Kaxa0H paboTe MpUBEICHBI KOHTPOIbHBIE BOMPOCHI, Ha

KOTOPBIC 06yanOIHHﬁCH 00s13aH HaTb YCTKUC, IIPABUJIbHBIC OTBCTHI.

T@OpeTI/I‘—ICCKaﬂ IIOATOTOBKA 3aBCpIIACTCA HPCABAPHUTCIIBHBIM COCTABJICHHUCM

0oT4CTa CO CICAYIOIIUM IMOPAIKOM 3aMrCei:

l.

2
3.
4

HasBanue paOoThl.

Ilenb paGoTHI.

O6opynoBaHue.

Xoxa paOoThl (BKIKOYAET PUCYHKH, CXEMBbI, TAOJIUIIbI, OCHOBHBIE (DOPMYIIBI JJIsI
OTIpEe/ICNICHUs] BEJIMYMH, a TaKXKE pacyeTHble (OpPMYJIbl AJIs OINpeaeTeHUs
MOTPEUTHOCTEN N3MEPSIEMBIX BEJIUYHH).

PacueTsl — OkOHUATENbHASA 3aIIUCh PE3YJILTATOB PaOOTHI.

Brisog.

O3HakoMJjieHHe ¢ npudopamMu, cOOpKa cxeM

JlaGopatopHbie pabOThI TPOBOASTCS B y4eOHOM KaOMHETE JIUIIEsl, OCHAIIIEHHOM

BCEM HEOOXOAMMBIM TEXHUYECKUM U TaOOpaTOpHBIM o0opyaoBaHueM. [lepen Havanom

Ka’XJAbIM 3aHATHUEM ITPOBOAUTCS HHCTPYKTAXK 11O TCXHHUKE OE30ITaCHOCTH.

[Tpuctynas x 1abopatopHbIM paboTaMm, HEOOXOAUMO:

1) momyuuTs y nabopanta mpudOpsI, TpeOyeMble /IJisi BHITTOJHEHUS PaOOTHI;

2) pazoOpaThCsi B Ha3HAYEHUH MPUOOPOB U MPUHAIJIEKHOCTEH B COOTBETCTBUHU C

X TCXHUYCCKMMH JaHHBIMHU,

3) MoJB3ysCh CXEMOW WM PUCYHKaMHU, UMEIOIIUMHUCS B IMOCOOUH, Pa3MECTUTh

puOOpHI TakK, 4TOOBI YJIO0OHO OBLIO MPOM3BOJIUTH OTCUETHI, a 3aTe€M COOpaTh

YCTaHOBKY;

4) cOOpKy DIEKTPUYECKUX CXE€M CIeAyeT NIPOU3BOAMUTH IMOCJHE TIIATEIHLHOTO

M3YYEHHUS MTPABUJI BHIOTHEHUS TAOOPATOPHBIX pabOT MO AJIEKTPUUECTBY.
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IIpoBenenue onbiTa U U3MEPEHUN

[Ipu BbINOJIHEHUH JTA0OPATOPHBIX PadOT HU3MEpeHHE (PUINYECKUX BEIMYUH
HEO00XO0JIMMO MPOBOJAUTH B CTPOTOi, 3apaHee MPEeAyCMOTPEHHON MOCIE0BATEILHOCTH.

Oco60 cnenyeT oOpaTUTh BHUMaHUE HA TOYHOCTh U CBOEBPEMEHHOCTh OTCUETOB
IpU U3MEPEHUHM HYXHBIX (u3nueckux BenuuyuH. Hampumep, TOYHOCTH M3MEpEHUSs
BPEMEHH C TIOMOIIBIO CEKYHJOMEpa 3aBHUCUT HE TOJIBKO OT YETKOTO OIMpeAesICHUs
[OJIO)KEHUSI CTPENKW, HO U B 3HAUUTEIbHOM CTENEHM — OT CBOEBPEMEHHOCTH
BKJIFOUECHHMSI ¥ BBIKJIIFOUEHHS YaCOBOT'O MEXaHU3Ma.

[IpenonaBaTenb NPUHUMAET BBINOJHEHHYIO YydYalllUMCs JIaDOpaTOpHYIO padoTy B
UHIMBUYyaIbHOM TOpsAJIKE. XOPOIIO BBIMOJIHEHHBIE PA0OTHI CIIEAyEeT PEKOMEHI0BATh
JUI O3HAKOMJICHHS BCeM ydamuMmcs. J[is 3adera, Mo OKOHYaHMU J1a0OpPaTOPHBIX
paboT, yyanuics npecTaBiIsieT Hauiexalmm oopa3omM opopMIICHHYIO TETpaib.

[lenecooOpa3HO B KOHLE 3aHATHUS COOOIIATh TEMY CIEAYIOIIEro MPAKTUYECKOTO
3aHATHS W YKa3bIBaTh JIMTEPATYpPHBbIC HCTOYHHWKH. Y4UaIIWeCs B TaKUX CIydasx
OPUXOAST C TOTOBBIMU KOHCIEKTaMU, M TIPEMOJaBaTeN0 OCTAeTCS JaTh JIMIIb
[EJEBYI0 YCTaHOBKY 3aHITHs, paclpeleNuTh 3aJaHus, T[OoKa3aTh TEXHUKY

BbINOJIHEHUA. [locie 3Toro yuyanmecss IpuCcTynarT K CaMOCTOATENbHON padoTe.



Kpurtepuu oieHKH NpaKTHYECKOH PadoThI.
[IpakTdeckre 3aHATUS OICHMBAIOTCS IIperojaBaTesieM, HMCXOJsS W3 CISAYONTUX
KPUTEPHUEB YCHEIIHOCTH padOT:
1) cooTBeTCTBHE CcoAepKaHUsI paOOThI 3aIaHHON TeMe U 0(popMIIeHHE B COOTBETCTBUM
C CYIIECTBYIOIIUMH TPEOOBAHUSIMHU;
2) norvKa u3J0KEHHUs, B3aUMOCBSI3b CTPYKTYPHBIX JIEMEHTOB PabOTHI;
3) 00BeM, XapakTep U KaueCTBO MCIOJIb30BAHHBIX HCTOYHUKOB,
4) 000CHOBAaHHOCTH BBIBOJIOB, UX TJTyOWHA, OpPUTHHATIHLHOCTD;
5) TeopeTudeckas M METOAMYECKAs JIOCTaTOYHOCTh, CTHJIb M Ka4yeCTBO O(OPMIICHUS
KOMITBIOTEPHOM Mpe3eHTAIlUN
OueHuBas UTOTOBOE 3aJIlaHUE, MPETOJABATENIb CTABUT OTMETKY.

Ouenka «5» (OTJMYHO) CTaBUTCS, €CIIM OOYYAOIIUICS BBITIOIHSAET paboTy B
MOJTHOM 00BbEeMe C COONIOJEHHEM HEOOXOAMMOM MOCIEA0BATEILHOCTH MPOBEACHUS
OTNBITOB U HM3MEPEHMM; CAaMOCTOSITEIbHO M PAIMOHAIBHO MOHTHPYET HEOO0XOIUMOE
000py/I0BaHUE; BCE ONBITHI MPOBOJIUT B YCIOBHAX M PEKUMax, 00€CTICUMBAIOIINX
MOJIYYEHHUE TMPABWIBHBIX PE3YJIbTATOB U BBIBOJOB; COOJIOMAECT TPEeOOBAaHUS MPABUII
0e30IacHOro TpyJa; B OTYETE IPABWJIBHO M aKKypaTHO BBHITIOJHSET BCE 3alllCH,
TaOJIMIIBI, PUCYHKH, YEPTESIKH, TPA(PUKH, BEIYMCICHUS; MPABWJILHO BBITIONHSICT aHAIU3
MTOTPEIIHOCTEN.

- B OTYETEe MNPABUILHO W aKKypaTHO BBIMOJHEHBI BCE 3alMCH, TaOJHIIBI,
PUCYHKH, YEPTEXKH, TpadvKH, BEIYUCICHUS;

- MPABUJILHO BBINIOJIHCH aHAIM3 ITOTPEITHOCTCH.

«4» (X0poI1I0) CTaBUTCS B TOM CJydae, €Ciu ObLUTM BBITOJHEHBI TPEOOBAHUS K
OIIEHKE «5», HO JOMYIIIEHBI HEIOYEThI MJIK HETPYOhIC OITUOKH.

«3» (YIOBJIETBOPHUTEJIbHO) CTAaBUTCS, €CIU PE3yJIbTaT BBINOJIHEHHOW YacTH
TaKOB, YTO ITO3BOJIACT MOJYYUTh MTPABUIIBHBIC BBIBOJBI, HO B X0JI¢ TIPOBEICHHUS OTBITA
U U3MEPEHUMN ObUIU JOMYIICHBI OIITUOKH.

«2» (HeyI0BJIETBOPUTEJIBLHO) CTABUTCS, €CIU PE3ylbTaThl HE IMO3BOJISIOT
clienaTh MPaBUWIbHBIX BBIBOJIOB, €CJIM ONBIThI, U3MEPEHUSI, BEIUUCIICHUS, HAOIIOICHUSI

IMPOU3BOANIINCH HCIIPABHUIIBHO.



TexHuka 0€30MaCHOCTH NPHU BbINOJHEHUH NPAKTHYECKHUX 3aHATHH.
Ilepen HayaI0M NPAKTHYECKOIO 3AHATHS:
1. BHuMmaTenpHO mpociynianTe BBOJHBIM MHCTPYKTAX IIPENOAABATENA O NMOPSAKE U
OCOOEHHOCTSIX BBIIIOJHEHUS PAKTUYECKOTO 3aHATHS.
2. BHUMaTeNbHO U3YYUTE METOAMUYECKHUE YKa3aHUs K padoTe, KOTOPYIO BHIIOJHSETE U
CTPOI'0 PYKOBOJICTBYETECH.
3. IloaroroBeTe pabouee MecTO Al OE30MacCHON paboThl: yOepuTe ero, eciu Ha HEM
HaXOJAATCS MOCTOPOHHUE IIPEIMETHI,
4. IlpoBeppTe M TOArOTOBbTE K padOTe, COMNIACHO METOAUYECKUM YKa3aHUsM,

HCO6XOI[I/IMBIe HHCTPYMCHTHI U ITPUHAAJICKHOCTH.

Bo Bpemsi padoThI:

1. BoinonssiiTe TOMBKO Ty paboTy, KOTOpasi pa3pellieHa MpenoiaBaTeieM.

2. 3a pa3pACHEHUSAMM II0 BCEM BOINPOCAM BBIIOJHEHUS NPAKTUYECKOTO 3aHATHSA
oOpalaiTech K NpenoiaBaTesio.

3. ByapTe BHMUMAaTeNnbHbl W aKKypaTHbl. He oTBiekaliTech caMU U HE OTBJIEKAWTE
npyrux. He BmemmBaiiTech B mporecc pabOThl APYrux OOYYAOMIMXCS, €CIH 3TO

IPELyCMOTPEHO HHCTPYKLIUEN

IIo okoHyaHuu padoTHI:

1. HaBenute mopsiiok Ha paboueM MecTe U CAANTE ero MpernoaaBaTelo;

2. CpaiiTe nmpenoiaBaTeiio y4eOHyI0 JIUTEepaTypy U HHCTPYMEHTHI,

IIpu BbIMOTHEHNU PAOOTHI CTPOTO 3aNPEIIAETCS
1. BecrienbHO XOIUTH TTO KAOMHETY U JTaOOPATOPHHU.
2. Ilokunate nomenienue kabunera(yiabopatopun) B pabodee Bpems O0e3 pa3perieHus

npernoaaBaTeiis.



Ilepeuensb 1abopaTopHbIX padoT Mo pusuke s odyyawiuxcs 1 Kypcos

No Tema KonuuectBo | Ctpanuna
4acoB
1 N3MepeHue yckopeHus Tenna npu 1 10-11
PABHOYCKOPEHHOM JIBUYKEHUU
2 N3ydenne nBUXKEHUS Tella, OPOIICHHOTO 1 12-13
TOPU30HTAIBHO
3 Onpenenenue KECTKOCTH NPYKUHbI 1 14-15
4 Omnpenenenue ko3 uirieHTa TpeHus 1 16-17
CKOJIbYKEHUSI
5 N3yueHune 3aKoHa COXpaHEHUS 1 18-19
MEXaHHYECKOI YJHEPTUH
6 OnbITHas npoBepka 3akoHa bows - 1 20-21
Mapmuorra.
7 IIpoBepka ypaBHEHHS COCTOSHUS 1 22-23
UJ1€aJIbHOIO rasza
8 N3mepenre OTHOCUTENBLHOU BIAKHOCTH 1 24-25
BO3/lyXa
9 Onpenenenue 3/1C 1 BHYTPEHHETO 1 26-27
CONPOTUBJICHUSI UCTOYHHKA TOKA.
10 MouHOCTh TOKA B MPOBOAHUKAX IIPU UX 1 28-29
MOCJIE0BATEILHOM U NapaLIeIbHOM
COEJIMHEHUU
11 HaOmronenne neiicTBUsT MAarHUTHOTO ITOJIA 1 30-31
Ha MPOBOJHUK C TOKOM
12 N3ydenne SBICHUS SJIEKTPOMarHuTHOM 1 32-34
WHIYKIUY ¥ IPUHIUIIA TeUCTBUS
TpaHcopmaropa
13 N3mepenue yckopeHue cBOOOIHOTO 1 35
MaJICHUSI C MOMOIIbIO MAaATHUKA
14 Ornpenenenue noka3aresns NpeJoMICHUs 1 36-37
CTEKJIa
15 Habnronenne uaTepdepeHuu u 1 38-39
nudpakiu cBeTa
16 HaOmronenue CruiomHoro U JIMHENYATOrO 1 40-41
CIIEKTPOB
17 N3yyeHne TpekoB 3aps>KEHHBIX YACTHIL 1O 1 42-43
dboTorpadusm
18 MopenupoBaHu€e paliOaKTUBHOTO 1 44-45
pacnazaa




JlabopaTtopnas paGora Nel

Tema: I/I3MepeHne YCKoOpeHUud TeJa IIPU PABHOYCKOPECHHOM NBHKCHUH

eab padoThI:

O6opynoBanmue:

Onucanue padoTbI:

U3MEPUTH YCKOPEHUE MIAPUKA, CKATBIBAIOIIETOCS MO
HAKJIIOHHOMY KeI00y.
METaJUIMYECKHM 3keN100, ITaThB ¢ My(PTON U 325KUMOM,
CTaJIbHOM MIAPUK, METAIUTMYECKUN [TUINHAP, U3MEPUTEIbHAS
JIEHTA, CEKYHJIOMEDP WJIM YacChl C CEKYHTHOU CTPEIIKOM.
JIBr>KeHME MIapuKa, CKaThIBAOIIETOCs T10 Keno0y,
MPUOIMHKEHHO MOYXKHO CUMTATh PABHOYCKOPEHHBIM. [1pu
PAaBHOYCKOPEHHOM JIBMKEHUHU 0€3 Ha4aJIbHOM CKOPOCTH MOJYJIh
MepEMEILICHHS S, MOYJIb YCKOPEHHUS a U BpeMs JIBIKCHUS t

ar”

i=

CBS3aHBI COOTHOILIEHHEM 2 IlosTOoMy, M3MEPUB S U t, MBI
2c

MOKEM HalTH yckopeHue a no popmyse I UtoOwl
MOBBICUTh TOYHOCTh U3MEPEHUS, CTABST OMBIT HECKOJIBKO pa3, a
3aT€M BBIYUCIISIOT CPEIHUE 3HAYEHUS U3MEPSIEMbIX BEJIMUUH.

IIpoaokUTEILHOCTD 3aHATHSI: | Yac.

Xoxa padoThi:

1. Colepute ycTaHOBKY, M300pa)KEHHYIO Ha PUCYHKE (BEpXHHUU KOHEII kKeno0a
JIOJKEH OBITh HAa HECKOJIBKO CAHTUMETPOB BhIIIE HIDKHETO). [TonoxkuTe B %enoo y ero
HIDKHETO KOHIIa MeTayuTnueckuil mumHap. Koraa mapuk, CKaTUBIIUCH, YIAPUTCS O
UAJTUHAP, 3BYK yJapa MOMOXET TOYHEE ONPECIUTh BPEMsI IBIKCHHS IIIapuKa.

2. OtMeThTe Ha KeJ00e HAaYaIbHOE TIOJIOKEHHE IIapUKa, a TAKXKE €ro KOHEUHOE

IIOJIOXKCHHUC.

3. H3MepbTe paccTOsiHUE MEX]Ty BEpXHEH U HU)KHEH OTMETKaMH Ha kKeJlooe
(MOZyJ b S IEpEMELIEHMS [IAapUKa) U PEe3yJIbTaT U3MEPEHUS 3allUIINTE B TAOJIHULLY.
4. Bb10paB MOMEHT, KOT/1a CEKyH/IHasl CTPEJIKa HaXOAUTCS Ha JAEJICHUH, KPaTHOM
10-TH, oTycTUTE IIApUK O€3 TOMYKA Y BEPXHEW OTMETKH U U3MEPBTE BpeMs ¢ 110
ynapa mapuka o munsap. Ilosropure onbIT 5 pas, 3anucbiBas B TaOIUIYy PE3yJIbTAThI
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u3MepeHuid. [Ipu npoBeieHnN KaK10T0 OIbITa MyCKaNuTe MIapUK U3 OJTHOTO U TOTO Ke
Ha4yaJbHOTO MOJOXKEHUS, & TAKXKE CIICIUTE 3a TEM, YTOOBI BEPXHUN TOPEI] IIUINHApPA
HaXOJWJICS Y COOTBETCTBYIOIIEH OTMETKH.

I+, + 15

iz .
5. Bpruuciaure - H PE3yJIbTaT 3allMIINTC B Ta6HHHy.
e
ax—
6. Bprauciaure YCKOPCHUC, C KOTOPBIM CKATBLIBAJICA IIAPHK: P C3yJibTaT

BBIYMCIICHUN 3aMUIINTE B TAOJUILY.

Ne S M a, M/c’ t, C tep, €
OIIbITA

1

2
3
4
5

7. 3anumure BBIBO/JI: YTO BbI U3MCPAJIIN U Kakou IMOJIYYCH pC3yJbTar.

KonTpoabHbIE BONIPOCHI:

1. Yro Takoe paBHOYCKOPEHHOE ABUXEHUE?

2. Yckopenue, ero o0o3HaueHnue, Gopmysia v eIMHUALIA U3MEPECHHUS.

3. Kakyto ¢opmyiy Mbl UCIIOJIB30BANIH JJIs1 HAXOXKACHUS CPETHETO 3HAUCHHUSI
BPEMEHU?

4. MoXxeT i1 TOYKa UMETh YCKOPEHHUE, €CIIU €€ CKOPOCTh B JJaAHHBI MOMEHT paBHA
HYJII0?

Jlureparypa:

1. T'eanenmreiin JI.O., Jlux FO.M. ®uzuka. Yueonuk ms 10 k1. — M., 2014.
2. Msikumies I'. f1., byxoBues b. b. ®usuka. YueOnuk st 10 ki1 — M., 2012.

HNuTepHeT-pecypesl:
1.http://www.consultant.ru
2.http://www.garant.ru
3. http://www.akdi.ru
4. http://ru.wikipedia.org
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JlaGoparopHasi pabora Ne2

Tema: I/Isyqune ABHMKCHUA TeJia, 6p01l_leHHOI‘0 TOPU30HTAJBHO

eab padoThI:

O6opynoBanmue:

Onucanue padoTbI:

U3MEPUTh HAYAJIbHYIO CKOPOCTh TeJla, OPOLIEHHOTO
TOPU30HTAJIBHO.
HITaTUB ¢ My(PTOM U 3a)KUMOM, U30THYTHIH Keno0,
METaJUIMYECKUI apUK, TUCT OyMaru, JUCT KOMUPOBAIbHON
OyMaru, OTBEC, U3MEPHUTEIIbHAS JICHTA.
[[Tapuk ckaThIBAETCS MO U30THYTOMY JKEJI00Y, HUKHSSA YaCTh
KOTOpPOro ropu3oHTaibHa. [locne oTpeiBa OT *enoda mapuk
JBUKETCA 10 Mapaboie, BepIIMHa KOTOPO HAXOAUTCS B
TOYKE OTPBIBA IIApUKA OT kesioda. BeiOepem cucremy
KOOpJIMHAT, KaK M0Ka3aHO Ha pucyHke. HauanbHas BeicOTa
mapuka h u janpHOCTH nosera | cBA3aHbl COOTHOIIEHUEM
_g
=27 . )
. CornacHo 3Toil opMyJie IpU YMEHBIICHUH
Ha4yaJbHOM BBICOTHI B 4 pa3a JAJIbHOCTH NOJIETA YMEHBIIAETCS
B 2 pa3a. I3mepuB h u I, MOXHO HaliTH CKOPOCTH IIAPUKA B

g
Y=l =
MOMEHT OTphIBa OT keJ100a 1o popmyJie 2k

IIponoskuTe/ IbHOCTD 3aHATHA: | Yac.

Xox padoThi:
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1.  Cobepute ycTaHOBKY, N300paXe€HHYIO Ha pucyHke. HikHuii yuacTok xenoda
JOJHKEH OBITh TOPU3OHTAJIBHBIM, & PACCTOSHUE h OT HIKHETO Kpast Jkenoba 10 cToa
JOJHKHO OBITH paBHBIM 40 cM. JIanku 3akxnMa JOHKHBI OBITh PACIONI0KEHBI BOJIH3U
BEPXHET0 KOHIIA 5KeJl00a.

2. [Tonosxkute moj skeno0om JUCT Oymaru, IpuJaBUB €ro KHUTON, 4TOOBI OH HE
CABUTAJICS IPU IPOBEIECHUU ONBITOB. OTMETHTE HA ATOM JIUCTE C MOMOUIBIO OTBECA
TOYKY A, HaXOJSIIYIOCA Ha OJHOW BEPTUKAIIM C HUKHUM KOHLIOM 3KeJ00a.

3. Ilomecture B k€00 MIAPUK TaK, YTOOBI OH KacaJcs 3a)KUMa, U OTITyCTUTE
HmIapuk 0e3 Toiauka. 3ameTbTe (IPUMEPHO) MECTO Ha CTOJIE, Ky/Aa MONAIET IapHK,
CKaTUBIINCH C kKeJN00a U MpoJIeTeB 10 Bo3AyXy. Ha oTMeueHHOE MECTO MOJI0KHUTE
JaucT Oymaru, a Ha Hero — JIMCT KOMUPOBAJILHOM Oymaru «pabouei» CTOpOHON BHUS3.
[IpunaBute 3TH TUCTHI KHUTON, YTOOBI OHU HE CABUTAJIUCH IPU IPOBEJICHUH OIBITOB.
4. CHOBa MOMECTHUTE B KeJI00 MApHUK TaK, YTOOBI OH KacaliCs 3a)KUMa, U OTITyCTUTE
0e3 Tomuka. [IoBTOpuTE 3TOT OMBIT 5 paz, clielis 3a TeEM, YTOOBI JTUCT KOMUPOBAJILHON
OyMaru u HaXOJSAUIUICS O/l HUM JIUCT HE CIBUTaIuch. OCTOPOKHO CHUMUTE JTUCT
KOIUPOBAIBHOW Oymaru, He CABUTasl HAXOASIIEroCs O/l HUM JIMCTa, U OTMETHTE
KaKy10-J1100 TOUKY, JISKAIY0 MEXAY OTHEYaTKaMHU. Y UTUTE MIPU 3TOM, YTO BUJTUMBIX
OTIEYATKOB MOYKET OKa3aThCsl MEHBIIIE 5-TH, IOTOMY YTO HEKOTOPBIE OTIEYATKU
MOTYT CJIHUThCS.

3. N3mepbTe paccrosinue | 0T OTMEUEHHOM TOYKHU JI0 TOUKH A, a TaK’Ke PaCCTOSHUE
L mexny kpallHUMHU OTIIEYATKAMMU.
6. [ToBTOpUTE MTYHKTHI 1-5, OMYCTUB XKENOO TaK, YTOOBI PACCTOSIHUE OT HUKHETO

Kpasi xesnoba 10 croisia 6b110 paBHO 10 cM (HadanbHas BeicoTa). 3mepbTe
COOTBETCTBYIOIICE 3HAUCHHE TAJIBHOCTH T0JIeTa U BRIYMUCIUTE OTHOIIeHUS h; /hy u 1,

/1.

7. PesynbraThl u3MepeHuit 1 BRIYMCICHUH 3alUIIUTE B TAOJIHUILY:
No ormeiTa h, m L, m h;/ hy 1, /1,
8. ITo pe3ynbTaTam NepBOro OMbITa BEHIYUCINUTE 3HAUCHUE HAYAIIBHON CKOPOCTH,

—j |5
b 2

UCTIONB3YS popmMysTy

9. 3anummTe BBIBOJ: YTO BBl U3MEPSIN U KAKOW MOJIY4YEH pE3yJIbTaT

Jlureparypa:

1. 'eapenmreiia JI.O., Juk FO.W. ®usuka. Yueonuk asa 10 k1. — M., 2014.
2. Mskumies I'. 4., byxoBues b. b. ®u3uka. YueOnuk mist 10 k1. — M., 2012.
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JlabopaTtopHasi pa6ora Ne3
Tema: OmnpeneseHue ;KECTKOCTH MPYKUHDIL.

Hean paboThI: MPOBEPUTH CIIPABEITUBOCTh 3aKOHA ['yKa i1 MPpY>KUHBI AMHAMOMETpA
U U3MEPUTH KOADPUIIMEHT KECTKOCTU STOM MPYKUHBI.

O6opynoBanme: mTaTuB ¢ My(PTON U 32KUMOM, TMHAMOMETP C 3aKJIICCHHOM IIKaJIO0M,
Ha0op rpy30B u3BecTHOU Macchl (1o 100 r), muHelka ¢ MUJITUMETPOBBIMU JICTICHUSIMHU.

Onucanme padorsr: CornacHo 3akoHy I'yka, Moayib F cunpt YIPYTOCTH U MOZYJIb

F = kx.
F
X

X YAITUHCHUSA IIPYKHUHBI CBA3dHbI COOTHOIICHUCM I/IBMepI/IB F u s MOXHO

B =

HaTH KO3 PUITUEHT KECTKOCTH k110 dbopmyiie

IIpoao/KUTEILHOCTD 3aHATHSI: | 4Jac.

Xoxa padoThI.

Puc.176

NARANANANNIAN

Lily

&z2

1. 3akpenuTe TMHAMOMETp B IITATUBE HA IOCTATOYHO OOJIBIIION BHICOTE.

2. [logsemmBas pa3nuyHOE YUCIIO TPy30B (0T OAHOTO JI0 YETHIPEX ), BEIYUCIUTE JJIs

KaXXJI0T0 Cliydas COOTBETCTBYIOIICC 3HAUCHUC F = ms, a TaK)KC U3MCPbTC

COOTBETCTBYIOIEE yIIMHEHNE TIPYKUHEL **

3. Pe3ynbTarhl U3BMEPEHU U BBIYMCICHUN 3alUIIUTE B TAOIUILY.
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Ne onibITa m, KT mg, H X, H/m

4. Haueptute ocu KkoopauHat X u F, BBIOEpUTE yIOOHBIN MaciiTad U HAaHECUTE
MOJTyYEHHBIC YKCIIEPUMEHTAIbHBIC TOUKH.

5. Ouenure (Ka4eCTBEHHO) CIPABEMIMBOCTD 3aKOHA ['yKa 11 TaHHOM NPy KUHBL:
HAXOJATCS JI SKCIIEPUMEHTAIIBHBIE TOUKHU 80/1U3U 0OHOU RPAMOI, RPOXOOAUEll
yepe3 HaYaAN0 KOOPOUHAm.

6. 3anummre B TETpaau JJisl 1abOpaTOpHBIX PabOT ClENaHHBIN BaMU BBIBOJI.

7. Beruuciute k03QGUIMEHT KECTKOCTH 1o hopmyie: X mcnonp3ys
pe3ynbTaThl onbiTa Ne 4 (oH oOecrieunBaeT HAaMOOJIBIITYIO TOYHOCTb).

KounTposibHbIE BONIPOCHI:

1. Chopmynupyiite 3akoHn ['yka.

2. JKécTkocTh NPYKUHBI, AJANTE ONpPEICIICHUE.

3. B uém usmepsercs Ko3PPUUUEHT KECTKOCTH?

4. TexHn4eckoe MPUMEHEHHUE OHATHUS KECTKOCTH MPYKUHBI.

Jlureparypa:

1. l'enpenmretin JI.O., {uk FO.WU. ®uszuka. Yaebnnk misa 10 k. — M., 2014,
2. Mskumie I'. 4., byxoBues b. b. ®u3uka. YueOnuk mist 10 k1. — M., 2012.
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JlabopaTtopnas paGora Ne4
Tema: Omnpenesenue Ko3(pPuUUMEHTA TPEHUS CKOJIbKEHUS.
Hean paboTbl: U3MepuTh KOIPPUIIUEHT TPEHUSI CKOJIbKEHUS JIEpeBa M0 JEPEBY.

O6opynoBanme: qepeBIHHBIN OPYCOK, AEpEeBAHHAS JIMHENHKa, HAOOP TPy30B
n3BecTHOU Macchl (1o 100 1), TuHaMoMeTp.

Onucanue padorbl: Eciu TSHYTH OpYCOK € IPY30M I10 TOPU3OHTAIBHON MTOBEPXHOCTH
TaK, 4TOObI OPYCOK JIBUTaJICsi pABHOMEPHO, MPUKIIa/IbIBaeMast K OpycKy

»
TOPU30HTAJIbHAS CUJIa PABHA 110 MOJYJIIO CUJIE TPEHUS CKOJbXEHUS *

F

JIEHUCTBYIOMIEH Ha OPYCOK CO CTOPOHBI MOBEPXHOCTH. MOMYJIb CHIIBI TpeHHUST

N 'Frp = I"L'N."
Fy

CBA3aH C MOAYJICM CHJIBI HOPMAJIBHOT'O JAaBJICHUA COOTHOIIICHHUCM

H=
o ¢popmyJie

F -
' N. MO>KHO HalTHU KO3(PPUIIMEHT TPEHUS K N g

N

JaHHOM CJIy4ac CHhjia HOPMAJIbHOI'O AAaBJICHHUA paBHA BCCY P 6pyc1<a C I'Ppy30M.

N3mepus

IIponoskuTe/ IbHOCTD 3aHATHA: | Yac.

Xoxa padoThI.

1. OnpeenuTe ¢ MOMONIBIO AUHAMOMETPA BEC OPyCKa ~ °F M 3aIMILNUTE B
MPUBEICHHYIO HUXKE TaOIuILy.

Ne onibITa Psp, H N,H Py, H

2. [TonoxuTe OpyCOK HAa TOPU3OHTAIBHO PACTIONIOKEHHYIO JIEPEBIHHYI0 TuHEHKY. Ha
OpYCOK ITOCTaBbTE IPY3.

3. IlocTaBuB Ha OPYCOK OJUH TPY3, TAHUTE OPYCOK pABHOMEPHO MO FOPU30HTAIBHOM
JIMHEWKE, U3MEPSs ¢ TOMOUIBI0 TMHAMOMETPA NpUKJIaapiBacMyto cuiy. [loBropure
OTIBIT, TIOCTABUB Ha OPYCOK /IBa U TPU Ipy3a. 3aluChIBATe KXKIbINA pa3 B TAOIHILY,
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MOMEIIEHHYIO B TeTpaau JJi 1a00paTOpHBIX padOT, 3HAYCHUS CUJIBI TPEHUST F U

N=P, +P,.

CHJIbI HOPMAJIBHOT'O AAaBJICHW

4. HauepTtute ocu KOOpaAuHAT Ny T , BBIOepUTE YI0OHBIN MaciTad 1 HAHECUTE
MOJTyYE€HHBIE TP SKCIIEPUMEHTAIbHBIE TOUKH.

5. Ouenure (KaueCTBEHHO), MOJTBEPAKAACTCS JIM HA OMBITE, YTO CUJIA TPEHUS MIPSIMO
IPOIOPIIMOHANIbHA CUJIE HOPMAJIBHOTO JIABJICHUS: HaXOAATCs JIU BCE
AKCIIEPUMEHTAJIbHBIE TOUKU 801U3U OOHOU RPAMOIL, NPOX0OAUCIl Yepe3 HaUuaulo
Koopounam.

6. 3anummTe B TETpaau sl 1a0OPATOPHBIX PaOOT CIETaHHBIIA BaMU BBIBOJ.

F

TP

H = N’
7. Beruucaure ko3P duuueHt TpeHus no Gpopmyiie WCIIOJIB3YsI pE3YJIbTAThI
omnbiTa Ne 3 (oH oOecrieurBaeT HaMOOJBIIYIO TOUHOCTD) U 3aIUIINUTE €r0 3HAUCHHUE.

KoHTpoJibHBIE BONIPOCHI

1. YUro Ha3piBaeTcs BecoM Tena?

2. byaer nu mapammroTUCT BO BpeMS IPbIKKA HAXOAUTHCSA B COCTOSSHUM HEBECOMOCTH?
3. Ilpu kakuX yCIOBUSIX MOSIBIISIETCS CUJIa TPEHUS?

4. ITocmoTpuTe BOKpYT ceOs. BuauTe 1 BbI I0JIe3HOE ACHCTBUE CHII TPESHUS ?

Jlureparypa:

1. T'enpenmretin JI.O., {uk FO.WU. ®uszuka. Yuebnnk misa 10 k. — M., 2014,
2. Msikumes I'. S., ByxoBueB b. b. ®usuka. Yuebnuk ans 10 k1. — M., 2012.

3. CrenanoB C.B. Mexannka. PykoBOACTBO MO BBIMOTHEHHIO JaOOPATOPHBIX padboT. —
[1® PHIIO Pocyunpubop, 2002
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JlabopaTtopnas paGora NeS
Tema: MHM3yuyeHne 3aK0HA COXPaHEHHS] MEXaHMYECKOI JHEPIrUH.

e padoThl: HAYIUTHCS U3MEPATH MOTCHIIMAIBLHYIO SHEPTUIO TIOIHSATOTO HAJ| 3eMIICH
Tena U ynpyro AepopMUPOBAHHOM MPYKUHBI, CPABHUTH J[BA 3HAYEHUSI MOTCHIIMAILHOMN
SHEPIUU CUCTEMBI.

O6opynoBanme: mTatuB ¢ My()TOM ¥ JIAaMKOH, JWHAMOMETP JIA0OpATOPHBIA C
(ukcaTopoMm, JIeHTa U3MEPUTENIbHASL, TPY3 Ha HUTHU JJIMHON OKOJIO 25 CM.

ITpoao/KUTEILHOCTD 3aHATHSI: | YJac.

Xoa padoTbi

1. [IpuBspkHUTE TPY3 K HUTH, IPYTOM KOHEIl HUTH MPUBSIKUTE K KPIOUKY JHHAMOMETpA U
u3MepbTe Bec rpy3a P; = mg (MOXHO HCIIONBH30BaTh MACCy Ipy3a, €CJIM OHA W3BECTHA).
2.  WM3mepswTe paccrosuue I OT KproyKka TMHAMOMETpA JI0 IEHTPa TSHKECTH Tpy3a.
3. ITogauMuTe TPY3 10 BHICOTHI KPIOUKa TMHAMOMETpA U ormycTuTe ero. [loguumas rpys,
paccnabbTe MPYyXKUHY U YKpenuTe (puKcaTop OKOJIO0 OTpaHUYUTEIBHON CKOOBI.
4. CHuMHTE TPy3 U MO NOJOKEHUIO (UKcaTopa U3MEPhTE JTUHEUKONW MaKCHMalIbHOE
yamnenne Al mpyskuHb.
5. PacTsaHuTe pyKoil TNpYyKHWHY JO CONMPUKOCHOBEHHUs (uKcatopa co CKOOOH u
OTCUHMTAWTE MO MIKaJe MaKCUMalbHOE 3HAUYEHHWE MOJYJIS CHIIbI YIPYTOCTH IMPY>KUHBL.
CpenHee 3Ha4eHHE CUIIBI YIIPYTOCTH paBHO P/2
6. Haiinure BoicoTy najenus rpy3a. Ona pasHa h =1 + Al
7. BeruncnuTe MOTEHIMAIBHYIO HEPTHIO CHCTEMBI B TIEPBOM IOJIOKEHUU Tpy3a, T.C.
nepesl HayajioM TMajeHus, TPHUHSB 3a HYJEBOH ypOBEHb 3HAUEHHUE IOTEHIIMATHLHOU
SHEpruu rpy3a B koHeuHoM mnonoxenuu: E'p = mgh = Pl + Al).
8. B KOHEYHOM TMOJOXKEHHH Tpy3a €ro IMOTCHIUAaJIbHAs JHEPrHus paBHA HYJIIO.
[ToreHnmanbHast YHEPTUS CHCTEMBI B 3TOM COCTOSIHUH ONPEACISACTCS JIUIIb YHEpruei
yrpyro aepopMupoBaHHOH NpyKUHBL. BerancnuTe ee:

E, = KkAI*/2 =PAl/2

9. Pe3ynbTaThl U3MEPEHUI U BHIYMCICHUN 3aHECUTE B TAOIUILY

Pr=mg [ Al F h=I1+Al | E,=P;(1+A]) E, =KkAI’2
=PAl/2

10. CpaBHuTe 3Ha4Y€HHS NOTEHUMAJIBHOM JHEPTHMH B NEPBOM M BTOPOM COCTOSHHSIX
CUCTEMBI U CJICJIANTE BBIBOI.
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KoHTpoJibHBbIE BOPOCHI

1. OT 4ero 3aBUCUT NOTEHIMAIbHASA SHEPT U]

2. OT 4ero 3aBUCUT KMHETUYECKAs SHEPTUS?

3. B kakux ciayyasx MexaHW4ecKasi JHEpPTUs CUCTEMbl OCTAETCsI HEU3MEHHO ?
4. Kaxkue cuiibl Ha3pIBalOT KOHCEPBATUBHBIMH?

Jlureparypa:

1. 'eaaenmreita JI.O., Juk FO.W. ®uszuka. YueOnuk misa 10 k. — M., 2014.
2. Msikumie I'. 4., byxoBues b. b. ®u3uka. YueOnuk pist 10 k1. — M., 2012.

3. CrenanoB C.B. Mexanunka. PykoBOACTBO MO BBINOJTHEHUIO Ja00OPATOPHBIX padoOT. —
[1®d PHIIO Pocyunputop, 2002

Cxema YCTaAaHOBKMU OIIbITA

MZ

)

thurcamop

= | =3

—

/
purcamop
PR,

HUumus

= hz
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JlabopaTtopnas paGora Ne 6

Tema: OnbiTHas NpoBepkKa 3akoHa boius - Mapuorra.

eab padoThI: SKCIEPUMEHTAIBLHO IIPOBEPUTH 3aKOH bolinsa - MapuoTra.

OO0opynoBanme: CTEKISHHBIN LWJIMHIAP BBICOTOM 50 cM, CTEKIsIHHAs TpyOKa JIMHOU
50-60 cMm, 3akpbITas C OJHOTO KOHIIA, CTaKaH, IJACTUJIMH, TEPMOMETp, JIMHEHKa,
6apomeTtp-aHepou 1 (OJJMH Ha KJIACC), IITATUB C JIANKOW, XOJIOAHASI U TOpsYast BOJa.

Omnucanue padorbl: B nuianHap ¢ BOJOM OMyCKAIOT OTKPBITHIM KOHLIOM BHHU3 TPYOKY
(cM, pucyHoK). Eciau ypoBeHb BOBI B TPyOKE HaXOAUTCSA HUXKE YPOBHS BOJbI B COCY/IE
Ha'®*  To naBieHme BO3yXa B TpyOKe paBHO cyMMe€ aTMOC(HEpPHOro H
THJIPOCTaTUYECKOrO JaBJi€HUs CTOJI0a BOJBI BbICOTOM * Jnsl ympoleHus: pacyeToB
MO’KHO U3MEPATH JaBI€HHUE B MUJUIUMETpax pTyTHOro croida. Torga, ¢ yueToM TOro,
YTO IUIOTHOCTH BOJBI B 13,6 pa3 MeHbIIe IUIOTHOCTU PTYTH, AJI1 BO3AyXa B TpyOke
MO>KHO 3aIHCaTh

p = H+ h/13,6 rne H — aTMoc(epHOe MaBJICHHE B MHJTUMETPaX PTYyTHOTO

cToJI0a, h__ pPa3HOCTh YPOBHEH BOJbl B LWIMHApPE W TpyOKe, M3MepeHHas B
MUJUIMMETpax. B TpyOke 3akiroueHa MOCTOSIHHAs Macca BO3JyXa, KOTOPBIA MOXKHO
CUMTATh HaAXOJAIIUMCS TpPU TOCTOSHHOW (KOMHATHOW) Temmeparype. O0beM u
JABJICHUE BO3/yXa, 3aKIIOYEHHOTO B TPYOKE, MOKHO HM3MEHSATh, U3MEHSS TIIyOUHY

V=S

norpykenust Tpyoku. O0beM Bo3ayxa B TpyOke , tne ! — nmna cron6a

S

BO3/TyXa; — muom@aab cedeHuss TpyOku. [lockonbKy MIIom@ap MONEPeyHOro
CeYeHHUs] TPyOKM TMOCTOSIHHA, JJIMHA CTOJ0a BO3AyXa B TPyOKe MPOIMOPIIMOHANbHA
o0veMy Bo3myxa. [loaTomy mns mpoBepku 3akoHa boitngs—Mapuorra 10CTaTOYHO

H+L -l = const.
13,6

IIPOBEPUTH CIIPABEIIIMBOCTh PABEHCTBA

IIpoaokUTEILHOCTD 3aHATHSI: | Yac.

Xoa padoTbi
1. Cobepute yCTaHOBKY (CM. PUCYHOK).

2. U3mepbTe OapomeTpoM aTMOChEpHOE JaBICHUE B MM PT. CT.
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3. [Torpyxasi B Bomy TpyOKYy OTKPBITHIM KOHIIOM BHU3, H3MEPHTE h (TOBTOPUTE OMBIT
TpH pasza).

4. Pe3ynbTathl U3MEPEHUHN U BBIUUCICHUN 3aHECUTE B TaOJHILY.

Ne onbITa H, mm.pT.cT h, MM L cm c=(H+
h/13,6)* 1

5. 3anummre B TETpaau sl 1a0OpaTOPHBIX PaOOT BBIBOJ: UYTO Bbl U3MEPSUIM U KaKON
IIOJIy4Y€H pe3yJsbTar.

Cxema yCTaHOBKHM OIbITA

KonTpoabHbIe BONPOCHI

l. [Ipu kakoM ycClOBUM CIIpaBeIMB 3aKOH boitns - Mapuorra?
2. [Ipon3BOaMT JIK ra3 JaBJICHUE B COCTOSTHUN HEBECOMOCTH ?
3. M3MeHuTCs 1M HalJIeHHOE 3HAYE€HUE ¢, €CIU ONBIT IPOBOJUTH C APYTOU

Maccou rasa?

Jlureparypa:

1. 'eapenmreiia JI.O., Juk FO.W. ®usuka. Yueonuk asa 10 k1. — M., 2014.
2. Mskumies I'. 4., byxoBues b. b. ®uzuka. YueOnuk mist 10 k1. — M., 2012.

3. CrenanoB C.B. Mexanuka. PykoBoJACTBO MO BBITOJHEHHIO JIA0OPATOPHBIX PadOT. —
[1® PHIIO Pocyunpubop, 2002
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JlabopaTtopnas paGora Ne 7
Tema: IIpoBepka ypaBHeHHUsI COCTOSIHUS HI€AJBLHOIO ra3a .

He.]'lb paﬁoTbI: OKCIICPUMCHTAJIBHO IIOATBCPAUTL YPABHCHUC COCTOAHUA NACAIIBHOT'O
rasa.

OO6opynoBanme: CTCKISTHHAS TPYOKa, 3aKPBITAst C OJTHOTO KOHIIA; /IBA CTCKJISTHHBIX
MATUHAPUYECKHUX COCYa; OapoMeTp; TEPMOMETD; JIMHEHWKA; TOPSYasi ¥ XOJIOTHAS
BOJIA.

Onucanue padorsl : CHavyasia TpyOKy OIyCKalOT B COCyJ C Topsideil Boaou
3amasiHHbIM KOHIIOM BHM3, a 3aTEM — B COCY/]l C XOJIOJTHOM BOAOW OTKPBITHIM KOHIIOM
BHU3 (CM. PUCYHOK).

O06o3HaYMM TeMIEpaTypy Tropsiueid BOIbI rPl"a XOJIOMHON — . Torna nBa

P VT, - Py Vo, T, _

COCTOSIHUS BO3/yXa B TPYOKE OIMUCHIBAIOTCA IMapaMeTpamMu

B IICPBOM COCTOAHHUHU JABJICHHUC BO34YyXad PABHO aTMOC(l)GpHOMy HaBJICHHUIO, BO BTOPOM

h:

— CyMMe aTtMoc(epHOro MaBJICHUSI W JaBJICHUSI BOJSHOTO CTOJ0a BBICOTOM
Py = Puni Py = Pune P8R

=18
OO6neM Bo3ayxa B TPyOKE B MEPBOM COCTOSTHUU

S__ IJIONIA/Ib €€ IONEepPEeYHOro ceueHus. Bo BTOpOM cCOCTOSSHUM 00BbEeM BO3ayXa

v, = (- Al)-S,

’rae ! — wmma tpy6Kn,

rIe Al__ JUTHHA CT0J10a BOJIBI B TPYOKE.

B pabote HyXHO POBEPUTH BBHIMOIHEHUE PABEHCTBA!

PV _ IAE Pl _ (pnm P gh) ' (I B 5"!)
T, T, T,

170107 G

IpoaoKUTEILHOCTD 3aHATHSI: | Yac.

Xox padoTsI

1. B cocyn c¢ ropsueir BOJON omycTuTre TPYyOKY 3aKpbITBIM KOHIIOM BHHU3 (CM.
pucyHnok). Korga TpyOka HarpeeTcssi U Temieparypa BO3[yXa B HEl CTaHET paBHOU

TeMIiepaType T BOJIbI B COCY/JIE, UBMEPHTE TEMIIEPATypy ropsiueii BOIbI.
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2. 3akpoiite TpyOKy pe3MHOBOM MPOOKON HA HUTH U OIyCTUTE MPOOKOW BHU3 B COCY/L
¢ xonoaHo# Boaou. [lox Bomo#t BeIIEpHUTE TPOOKY 32 HUTKY U OMyCTHTE TPYOKY 10

nHa cocyaa. smepbTe Temmeparypy I XOJIOAHOW BOJBI M JIMHY CTOJIOMKA BOJIBI B
TpyOKe Al.

i ——————————
= -

3. Onpenenure JaBIICHHUE Py BO3/lyXa B TPyOKE B IEPBOM COCTOSIHMH I10 MOKa3aHUIM
OapoMeTpa M JaBlieHHE BO3JyXa B TPyOKE BO BTOPOM COCTOSIHMHM 1O (HOopMyJe:

p? =pn'm +pgh

4. Pe3synbTaThl M3MEpPEHUN W BBIYHCICHUNM 3aHECUTE B TaOJMILy, TOMEIICHHYIO B
TETpaau JIsl IabOpaTOPHBIX padoT.

T, K| To, K| Ly |AL,m |PTTa |po,Ila pr by | pr(l- ALy,

5. 3anummre B TeTpaau A 1a00paTOpHBIX pabOT BBIBOJ: YTO Bbl U3MEPSUIM U KaKOU
IIOJIy4€H Pe3yJIbTar.

KoHTpoJibHBIE BONIPOCHI

1. Hanummue ypaBHEHUsI COCTOSIHUS U€aIbHOTO rasa .
2. Yto Takoe uacanbHbIN ra3?
3. Kakue ¢uszndeckue BeTMUMHBI BXOJAT B YPaBHEHHUS COCTOSIHUSI MI€aIbHOTO Ta3a ?

Jlureparypa:

1. 'eaaenmreita JI.O., Juk FO.M. ®uszuka. Yueonuk aisa 10 k1. — M., 2014.
2. Msikumes I'. S., ByxoBueB b. b. ®usuka. Yuebnuk ans 10 k1. — M., 2012.

3. CrenanoB C.B. Mexanuka. PykoBoJACTBO MO BBINOJHEHHIO JIa0OPATOPHBIX PadOT. —
[1® PHIIO Pocyunpubop, 2002
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JlabopaTtopnas paGora Ne 8
Tema: U3mepeHne OTHOCUTEILHOM BJIAKHOCTH BO3AyXA .
Leab padoThl: HAYYUTHCS ONPENEIATH BIAXKHOCTh BO3yXa.
OOopynoBaHme: IICUXPOMETP; CTAKaH C BOJOW; ICUXpOMETpUYECKas TA0IHLIA.

Onucanue padotsl [IcuxpomeTp COCTOUT U3 IBYX OJIMHAKOBBIX TEPMOMETPOB, OJIUH
U3 KOTOPBIX 0OMOTaH TKaHbl0. Eciiu Bo/IsSIHOM Map B BO3/yX€e HE HACHIIIEH, TO BOJIA U3
TKaHU OyJeT UCTIAPSATHCA U MOKAa3aHUs «BJIAKHOTO» TepMoOMeTpa OyyT MEHbIIIE, YeEM
cyxoro. YeMm HHTEHCUBHEE HUcIapsieTcs Boja (T. €. YeM MEHEe HachILIEH BO3IyX
BOJISIHBIM TIapOM), TEM HMKE TIOKa3aHUs «BJIAXXHOTO TepMomeTpay. [1o pa3uuie
MOKa3aHUil ABYX TEPMOMETPOB MOKHO U3MEPATH BIAKHOCTh BO3ayXa. C 3TOM 1eJbIo
COCTABJISIFOTCS TaK HAa3bIBAEMbIE IICUXPOMETPUUYECKUE TAOIHIIbI, C TOMOUIBI0 KOTOPBIX
HAaxO0JIAT KOHKPETHbBIE 3HAYEHUSI OTHOCUTEIbHOMN BIAXKHOCTH BO3yXa.

IIpoxoskxuTeILHOCTD 3aHATHSI: | yac.

Xoa padoTbl

1. B Hauane ypoka HalnuBaloT BOJy B pe3epByap TepMOMETpa, 0OEPHYTOTO Mapiiei (cm.
PUCYHOK).
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2. BenkaaB MuHyT 20-25 (mOKa MOKa3aHUsl BIQXKHOTO TEPMOMETPA MEPECTAHYT
WU3MEHSTHCS ), 3alMCHIBAIOT MMOKA3aHUs CyXOT0 U BJIAYKHOTO TEPMOMETPOB B TaOIHILY,
MMOMENICHHYIO B TETPav JJIs TAOOPATOPHBIX PadoT.

3. C noMOUIbI0 ICUXPOMETPUYECKOHN TaOIUIIBI ONPEACIIUTE OTHOCUTEIBHYIO
BJIQXKHOCTb BO3/1yXa.
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4. 3anuumTe B TETPaau AJis Ja00paTOPHBIX padOT BBIBOA: YTO BbI U3MEPSUIIN U KaKOH
MOJIyYEH pe3yJIbTar.

teyx, 'C toaam, 'C At, °C ¢, %

KoHTpoJibHBbIE BOIPOCHI

1. laiiTe onpeaeneHe OTHOCUTEIbHON BIaXKHOCTH BO3/1yXa.
2. Korma pa3HOCTb INOKa3aHMHA CyXOTrO M BIJIAKHOTO TEPMOMETPOB OoJbLIE: KOrJa
BO3/lyX B KOMHaTe OoJsiee Cyxoil uiu 00Jiee BIaKHbBIN?

3. Uto Takoe HAChIIIEHHBIN Nap

4. ITouemy cyxoil ¥ BIaXKHBII TEPMOMETP MOKA3bIBAIOT PA3HYIO TEMIIEPATYPY
5. Yto Takoe ToYka poChl

6. UTto Takoe ucnapeHue

7. UTo Takoe KOHACHCalUs

8. IIpu KakKUX yCIOBUSAX OKPYIKAIOIIETO BO3/ayXa MOKa3aHUsi 000UX
TEPMOMETPOB HE OYIyT OTIANYATCA

Jlureparypa:

1. 'eapenmreitn J1.O., luk FO.U. ®uszuka. Yueonnk misa 10 ki1 — M., 2014.
2. MsikumieB I'. 4., byxoBues b. b. ®u3uka. YueOnuk mist 10 k1. — M., 2012.

3. CrenanoB C.B. Mexanunka. PykoBOACTBO MO BBINOTHEHHIO JaOOPATOPHBIX padboT. —
I1d PHIIO Pocyunputop, 2002

Ilcuxpomerpuueckasa Tadjanua

IToxkaszaHnA Pa3sHOCTH MOKa3aHINT CYXO0ro M BJIIAKHOI0 TepMOMeTpoB, °C
cyxoro i I T 4 | 5 6 | 7 | 8| 9 | 10
TPPM?\.‘”P“- OTHOCUTENBHAL BI@KHOCTD, %
c
12 100 89 78 68 57 48 38 29 20 11 -
13 | 100 [ 89 | 79 | 69 | 59 | 49 | 40 | 31 | 23 | 14 | 6
14 100 | 89 | 79 | 70 | 60 | 51 | 42 | 34 | 25 | 17 | 9
15 100 90 80 71 61 52 44 36 27 | 20 12
16 100 | 0 | 81 | 71 | 62 | 54 | 46 | 37 | 30 | 22 | 15
17 100 | 90 | 81 | 72 | 64 | 55 | 47 | 39 | 32 | 24 | 17
18 100 91 82 73 65 56 49 41 34 27 20
19 | 100 [ 91 | 82 [ 74 [ 65 | 58 | 50 | 43 | 35 [ 29 | 22
20 100 91 83 74 66 59 51 44 37 30 24
21 100 91 83 75 67 60 52 46 39 32 26
22 | 100 | 92 | 83 | 76 | 68 | 61 | 54 | 47 | 40 | 34 | 28
23 | 100 [ 92 | 84 | 76 | 69 | 61 | 55 | 48 | 42 | 36 | 30
24 | 100 | 92 | 84 | 77 | 60 | 62 | 56 | 49 | 43 | 37 | 31
25 | 100 | 92 | 8 | 77 | 70 | 63 | 57 | 50 | 44 | 38 | 33

=

25




JlabopaTtopnas paGora Ne 9

Tema: Onpenenenne I/1C 1 BHyTpeHHEro COnpoTUBJICHUS HCTOYHMKA TOKA.

Hean paGoThl: SKcriepuMeHTasbHO onpenenuTh JJC UCTOYHUKA U €r0 BHYTpEHHEE
CONPOTHUBJICHUE.

Oo6opynoBanme: VcTouHuK TOKa, aMIiepMeTp, BOJBTMETP, PEOCTAT, KIIIOY,
COEIMHUTENbHBIE MPOBO/IA.

Onucanmne pa60T1>1: HBMepI/IB CUIIy TOKA B ICIIN U HAIIPSAKCHUC Ha KIICMMax
HCTOYHHKA IIPpHU ABYX PA3JIMYHbIX SHAYCHUAX BHCIIHCTO COIMPOTUBJICHUSA M 3allMCaB B

oboux ciaydasx 3akoH Oma i nmojaHo# nenu, nonyunum € =U;+ I1r, € =U,+ Ior
rae € — OJ1C nucrtounuka, r — BHYTPEHHEE CONPOTUBIICHUE UcTouHnKka, [; u U,
— 3HAYEHHUSI CUJIbI TOKA M HAIIPSHXKEHUS IPU OJJTHOM BHEITHEM CONPOTHUBIICHUU LIETIH,

a I, uU,— pu npyrom.

Hamrcanabie COOTHOIIEHUS ABIIAIOTCSA CUCTEMOM JIBYX JIMHEHMHBIX YPABHEHUN C IBYMS

HEU3BECTHBEIMU € U I. Pemas oty cucremy, moayunm € = (I; Ur- L U)/(1;- L),
r=U2-U)/(L- L)

IIpoao/KUTEILHOCTD 3aHATHSI: | YJac.

Xoa padoTnI

1. CobGepute 3JEKTPUUECKYIO LIETH O
M300pa)KEHHOMN Ha PUCYHKE CXEMe.

2. YcTaHOBUTE MOJI3YHOK PEOCTaTa MPUMEPHO B
CpeaHee MOJIOKEHHE, U3MEpPhTe CHITy ToKa [; u <A> {V\f
HanpspkeHue U .
3. IlepenBuHyB MOJ3YyHOK peocTaTa, u3MepbTe 1, 1 l
Us.

4. Tlo nmpuBeaeHHBIM BbITIE (POPMYyIIaM BBIUUCIUTE T

U E.

5. Pe3ynbpTaThl U3MEPEHUI M BRIYMUCIICHUH 3aMUIITUTE B TAOJIMITY, TOMEIIEHHYIO B
TETpaau Jyisl JIabopaTopHBIX padoT. Hike mpuBeaeH oOpaszerr 3Toi TaOIHIIbI.

1,.A 1., A|U;.B U,.B I, Om B

6. 3anuiure B TETpaau JJIsl JIa0OpaTOPHBIX padOT BBIBOJI: YTO Bbl U3MEPSUIU U KAKOU
MOJIy4€H pe3yJbTar.
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KoHTpoJibHBbIE BOPOCHI

1. Kakue cumbl IpUHATO HA3bIBATh CTOPOHHUMU?
2. YTto Ha3BIBAIOT 3JEKTPOABUIKYIIEH CUIION?
3. Chopmynupyiite 3akoH Oma 115 TIOJTHOH TIeTH.

Jlureparypa:

1. 'eapenmreiina JI.O., Juk FO.W. ®uszuka. Yueonuk asa 10 k1. — M., 2014.
2. Msxumes I'. 5., ByxoBueB b. b. ®uzuka. Yuebnuk mas 10 k1. — M., 2014.

3. CrenanoB C.B. DnektpuuecTtBO . PyKOBOACTBO MO BBINOJHEHUIO JIA0OPATOPHBIX
pa6ot. — [1d PHIIO Pocyunpubop, 2002
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JlabopaTtopnast pab6ora Ne 10

Tema: MOHIHOCTB TOKaA B IIPOBOAHUKAX NIPH UX MOCJICA0BATCJIBHOM "
mapajajeJIbHOM COCIUHCHUU.

Hean paGoThl: CpaBHUTH MOIIIHOCTH TOKA B JIBYX MPOBOJHUKAX MPU X
MOCJIEIOBATEILHOM U MapaIeIbHOM MOKIIOUYEHUU.

Oo6opynoBanme: 6arapeiika, aMrepMeTp, BOJILTMETP, 2 PE3UCTOPa C
CONPOTUBJICHUSIMU , KJIFOY, COCIMHUTEIbHBIE POBO/IA.

Onucanne padoThI: 1Sl CPABHEHHS 3HAYEHHU MOIIIHOCTH TOKA B ABYX MPOBOJIHUKAX,
COEIMHEHHBIX MTOCIIE0BATENRHO, YI00HEE UCIOoNb30BaTh Gopmyny P = I2R, notomy
YTO B TAKOM CITydae CuJjia TOKa B MPOBOJHUKAX OJIMHAKOBA. A JIJIsi CPaBHEHUS
3HAYEHUN MOITHOCTH TOKA B MPOBOJHUKAX MPHU UX MAPaUICIIbHOM COCIMHEHUU
yno6Hee ucnonb3oBath popmyny P =U?/R, IOTOMY 4TO IIpH 5TOM HAIPSHKEHHE HA
KOHIIaX MPOBOJIHUKOB OJIMHAKOBO.

IIpoxoskuTeILHOCTD 3aHATHSI: | yac.

Xoa padoTnI

1. CobepuTe 11€11h, U300pAKEHHYIO HA PUCYHKE:
/ 1l
'
1 2
2.  V3mepnTe 3HAUYCHHUE CHIIBI TOKA B KaXKJOM IPOBOJIHHUKE M HANPSDKCHHUE HA

KOHIIaX MPOBOJAHUKOB. 3aMUILNATE PE3YIbTATHl UBMEPEHUN B TAOJIHILY.

R, P
ol & b i

Il Ul Rl Pl I2 U2 R2 P2 R2 P2

3. Brrauciaure 3HaueHue COIMPOTHUBJICHUA ITPOBOAHUKOB, MOIIIHOCTH TOKA B HUX, d
Tak)kKe OTHOILCHUS 3HAaYCHUMN COIIPOTHUBIICHUS U MOIIHOCTHU TOKaA.

4. Cobepure 1iemb, N300pKEHHYIO HA PUCYHKE:

28



1

2
S. N3MepbTe 3HAUEHHUS CUJTBI TOKA B KQXKJAO0M IIPOBOJHUKE, HAPSIKECHUS HA KOHIIAX
MPOBOAHUKOB. 3alMIINUTE MOKA3aHUsI U3MEPEHUI B TaOJIHILY.
6. Brruncnure 3Ha4€HHs COITPOTUBIIEHUS IPOBOJHUKOB, MOIITHOCTH TOKA B HUX, a

TaK>K€ OTHOIIICHUS 3HAYCHUH COIMPOTHUBJICHUA U MOIITHOCTH TOKaA.

P, | 2 1

< 2| B | B

I, |U | B | Py |1 2 | By

6. 3anummTe B TETPAIX BBIBOJ: YTO BBl U3MEPSIIM U KaKOU MOJIyYEH PE3yNbTaT.

KoHTpoJibHBIE BONIPOCHI

1. 3anummre GOpMyIBl IS TOCIEIOBATEILHOTO M TAPAIICIBHOTO COCAMHEHUS
IPOBOJHUKOB.

2. YTo Ha3bIBAIOT MOITHOCTHIO?

3. Chopmynupyiite 3akoH Oma AJis yyacTka Iemu.

Jlureparypa:

1. 'eapenmreiin J1.O., Jux FO.1. ®uszuka. Yueounk misg 10 k1. — M., 2014.
2. Msikumes I'. 5., ByxoBueB b. b. ®uszuka. Yuebnuk ans 10 k. — M., 2014.

3. CrenanoB C.B. DnextpudectBo . PykoBOACTBO 1O BBHITIOJHEHUIO JTaOOPaTOPHBIX
pab6ot. — [1d PHITIO Pocyunpubop, 2002
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JlaGoparopHasi pabGora Ne 11

Tema: HaOuroaenue geiicTBUSI MATHUTHOI'O 1OJISI HA MIPOBOJAHUK € TOKOM.

]_le.]'lb paﬁoTbI.' HCCIICOA0BATH ITOBCACHHUC IIPOBOAHNKA C TOKOM B MArHUTHOM II0JIC.

OﬁopyszaHne: HCTOYHHK ITOCTOSHHOI'O TOKA, ,Hyr006p33HLIﬁ MAarduT, ITaTuB C
HaHKOﬁ, KaTyIIKa-MOTOK, I10JIOCOBOM MarauT, p€ocCTaTt, K14, COCANHUTCIILHBIC
IIpoBOJA.

Onucanue padoThI

TpeOyetcst onpenenuTs (Ka4eCTBEHHO), KaK 3aBUCHUT CHUJIA, ICHCTBYIOIIas Ha
MIPOBOJIHUK C TOKOM B MarHUTHOM TOJI€, OT 3HaY€HUSI MAarHUTHON UHAYKIIMH, CUITBI
TOKa B MTPOBOJIHUKE U JIJTUHBI POBOIHUKA.

IIpogoskxuTeILHOCTD 3aHATHSI: | yac.

Xoa padoTsI

1. TloaBeckTe MPOBOJIOYHYIO KATYLIKY K JalKe ITaTHBa, YTOObI OHA HE Kacalach
BCTaBJICHHOI'O B HEE MOJ0CA 1yroo0pa3HOro MarHuTa, pacrojoKEHHOTO Ha CTOJIE.
KoHIIpI KaTyIIKy MOAKIIOYUTE Yepe3 PEOCTaT U KIII0U K HCTOUYHUKY TIOCTOSTHHOTO TOKa
(cm. pucyHok). Peoctar ycTaHOBUTE HA MAKCUMAJIbHOE COITPOTUBIICHHUE.

2. 3aMKHHUTE LIETb HA HECKOJIBKO CEKYH/I M 3AMETHTE, HACKOJIBKO OTKJIOHUTCS
KaTyIlIKa OT EPBOHAYAIBHOTO TIOJIOKEHHUS.

3. N3MeHss noyiokKeHne MoJa3yHKa PeocTara, IOBTOPUTE OIBIT 2—3 pa3a Mpu
Pa3IMYHOM CHJIE TOKA. BBIsICHUTE, KaK 3aBUCUT CUJIA, IEMCTBYIOLIAs] HA KaTyLIKY C
TOKOM, OT CHJIbI TOKA B KATYIIKE.

4. He MeHss CHIIbI TOKA, CPABHUTE YTJIbl OTKJIOHEHUS KaTYLIKN OT IIEPBOHAYAIbHOTO
MOJIO’KEHUS TIPU OJTHOM, a 3aTe€M IPH JIByX MarHUTax (IyrooOpa3HOM U MOJIOCOBOM),
CJI0’KEHHBIX BMECTE OTHOMMEHHBIMU ITOII0CAMH, KaK IIOKAa3aHO HA PUCYHKE.

5. BsIAcHUTE, KaK 3aBUCUT CHJIA, JEHCTBYIOIIAS HA KATYIIKY C TOKOM, OT 3HAa4eHUS
MarHATHOW HHIYKLUU.
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6. IlogHecure qyrooOpa3HbIil MarHUT K KaTyIIKE ¢ TOKOM, a 3aTEM K THOKOMY
IIPOBOJTY, HAIPUMEP UAYLIEMY OT KaTyIIKU K K04y, U CPABHUTE UX OTKJIOHEHHS OT
MIEPBOHAYAJILHOTO MTOJIOKEHUS. BBIsSICHUTE, KaK 3aBUCHUT CHJIa, IEWCTBYIOIIAs HA
IIPOBOJTHUK C TOKOM, OT JUIMHBI ITIPOBOTHUKA.

7. 3anmummre B TETPaIu s TaOOpaTOPHBIX pabOT: YTO BbI HAOMIOAANU U KaKue
CZEJIaJIi BBIBOJIBI.

KOHTpOJIl)HbIe BOIIPOCHI

1. YUto Takoe MarHuTHOE MoJje?
2. Kakoe aeiicTBue Mbl HAOIIOAJIH, IOJHOCS MATHUT K KaTYIIKE C TOKOM?
3. Chopmynupyiite npasuio JleHa.

Jlureparypa:

1. 'eapenmreitn J1.O., Juk FO.1. ®uszuka. Yueounk mrs 11 ki — M., 2012.

2. Msxumes I'. 4., ByxoBueB b. b. ®u3uka. YueOnuk s 11 ki — M., 2012.

3. CrenanoB C.B. DnektpuuecTBO . PyKOBOACTBO MO BBINOJHEHUIO JIA0OPATOPHBIX
pa6ot. — [1d PHIIO Pocyunpubop, 2002

31



JlabopaTtopnas paGora Ne 12

Tema: I/I3yqune ABJICHUA 3JIeKTpOMaFHI/ITHOﬁ HHAYKIHUH.

Heau padoTsl: VccrnenoBare siBICHUE SJICKTPOMArHUTHON HHIYKITUH, OMPEICIUTh Ha
OTIBITE, OT YETO 3aBUCAT CUJIA U HATpaBJieHNE HHIYKIIMOHHOTO TOKA B KaTYIIIKE,
MIO3HAKOMHTHCS C TIPUHIIAIIOM JIEHCTBUS TpaHC(HOpMAaTOpa, HAYUYUTHCS ONPEACTIAThH
Kod(ppuUIIHMEeHT TpaHCchOopMaITuy.

OGopyaoBanue: MUUIMAMIIEPMETP', IPOBOJIOYHAS KaTylIKa, AyroOOpasHbIA U
MOJIOCOBOM MarHUThl, HCTOYHHUK TOKA, ABE KATYIIKU C CEpJICUHUKOM, PEOCTaT, KIIoY,
COEIMHUTENbHBIE TPOBOA, TpaHchopmaTop JabopaTOPHBIN pa3OOPHBINA, BOJETMETPHI
NEPEMEHHOI0 TOKa.

Onucanne padoTsbl

NHIyKIIMOHHBIN TOK B 3aMKHYTOM KOHTYPE BO3HUKAET IIPU U3MEHEHUH MAarHUTHOTO
MOTOKA Yepe3 MJI0Ia/lb, OTPAHMYECHHYIO KOHTYpPOM. B naHHO# paboTe MarHUTHBIN
IIOTOK U3MEHSIOT CIEAYIOIUMH CIIOCO0aMu:

1. usmenss1 60 6pemerHu MarHUTHOE 110JI€, B KOTOPOM HaXOJIUTCSI HENOOBUIICHDBII
KOHTYpP — HaIlpUMep, BABUTasl MarHUT B KaTyLIKY WJIM BBIJBUTAs €0 U3 KaTYILKH;
2. nepemewjas 3TOT KOHTYP (WJIM €r0 YaCTH) B NOCHMOAHHOM MAarHUTHOM I10JIE
(Hanpumep, HaZeBas KaTyLIKy HA MarHur).

ITpoao/kUTEILHOCTD 3aHATHSI: | Yac.

Xox padoTbl

1. OnHy U3 Karyuiek 6e3 cep/ieuHrKa MOJKII0UUTE K 3aKUMaM MUJUIMaMIIEpMETPa.
Hanesaiite 1 cHUMalTe KaTylIKy ¢ CEBEPHOIO MOII0Ca AYro000pa3HOTro MarHuTa ¢
Pa3IMYHON CKOPOCTHIO.

2. JInmg kaxaoro ciyyas 3aMeuaiTe MaKCUMaJIbHOE 3HAYE€HUE CUJIbI MHYKIIMOHHOTO
TOKA U €r0 HarpaBJieHHE (110 OTKJIOHEHHUIO CTPEJIKK MUJUIMAMIIEpMETpa). 3anuiiuTe
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BBIBO/I.
3. [lepeBepHUTE MarHUT W HAJICHBTE KATYIIKY Ha €TO I0XKHBIN MMOJIOC, a 3aTeM
caumute e€. [loBTopuTe OMBIT, YBEIMYUB CKOPOCTh KaTymKu. OOpaTuTe BHUMAaHKE HA
MOKa3aHUsl MUJUTHAMITIEPMETPa, B YaCTHOCTH, HA HAIPABJICHUE OTKIIOHCHUS CTPEITKH
npubopa. 3anuIInuTe BHIBOIBI.

4. CnoxwuTe Ba Maruura (IoJIocoBOM U TyrooOpa3HbIil) OTHOMMEHHBIMU TIOJIOCAMH U
MOBTOPHTE SKCIIEPUMEHT C pa3HON CKOPOCTHIO IBM)KCHUS KATYIIKH OTHOCUTEIHHO
MarHuTOB. 3aMUIIUTE BHIBO/I.

2 9acTb paboTHI:

5. Cobeputre YCTaHOBKY, CXE€MaTHYECKU
M300paKEHHYIO Ha PUCYHKE.
6. [IpoBeauTe ClIEAYIONINE OIBITHI.

a) [locraBpTe TON3YHOK peocTata B
MOJIOKEHUE, COOTBETCTBYIOIIIEE
MUHAMAJILHOMY COTIPOTHBJICHUIO. 3aMKHUTE
= IETb KJIFOYOM. 3alUIINATEe, YTO Bl HAOTIOJATH

MIPY 3aMbIKaHUH LIETIH.
0)  Pa3zomkHuTe 1Ienb. 3aNUIINTE, YTO BbI
HaOJII0/1aJIM [TPU pa3MbIKAaHUU LETH.

0) PazoMkHUTE 11eTh. 3aUIIUTE, YTO BbI HAOIIOJAIH MPU Pa3MbIKAHUH IICTIH.

B)[Ipy 3aMKHyTOH IIeNMM W3MEHSWTE TIOJIO)KEHHE TMOJI3yHKa peocTara |
Ha0MroAaiTe 3a MOKa3aHUSIMU MUJIMAMIIEpMETpa. 3alluIIUTE, YTO Bbl HAOIIOJANH.

r) Kakue siBneHus, HaOmrogaemMble B 3TOM OIBITE, MOMOTAalOT MOHATH MPUHIUI
nencTBug Tpanchopmaropa? 3anuilnuTe CBOM OTBET.

7. Onpeaenurte NepBUYHYI0 OOMOTKY U JIB€ BTOPUYHBIE KIIEMMBI.

8. IlpucoennuuTe nMepBUYHYI0 OOMOTKY K CETH NEPEMEHHOTO TOKa HaNpsHKEHUEM
36 B u u3MmepbTe HampsiKEHUE Ha OJTHON U3 BTOPUYHBIX OOMOTOK.

9. Boeruucnure ko3 duiimeHT TpanchopMaiuu.

10. IIponenaiiTe aHamOTUYHbIE NEUCTBUS AJIs1 APYTOd BTOPUYHONM OOMOTKH.

11. Ilpucoenunure OIHY W3 BTOPUYHBIX OOMOTOK K CETH NEPEMEHHOr0 TOKa
HarpsbkeHueM 4 B 1 u3MepbTe HanpspKeHHe Ha MEPBUYHON 0OMOTKE.

12. Beruncnure ko3huieHT Tpanchopmanuu.

13. Tlony4yeHHbIE TaHHBIE 3AMUIIUTE B TAOIHILY.
10. 3anummTe BBIBOABI U3 SKCIEPUMEHTA.
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Tabmura

U U1 Uz K1 = Ul/U Kz = Uz /U

4B

36 B

KonTpoabHbIE BONPOCHI

1. B 4em 3akmtoyaercs sIBIECHUE dJIEKTPOMArHUTHOW WHIYKIUU ?
2. Kakoii TOK Ha3bIBatOT MHIYKIIUOHHBIM?

3. ChopmynupyiTe 3aKOH IEKTPOMAarHUTHOM MHIYKIMHU. Kakoit
(dopMyJ10i1 OH onuckIBaeTcs?

4. Kaxk popmynupyercs npaBuiio Jlenna?

5. KakoBa cBs3b npasuiia JIeHIIa ¢ 3aKOHOM COXPaHEHUS
sHeprumn?

6. B uem 3akitouaercs MpUHITMIIOM JeicTBUS TpaHchopmaropa?
7. Kakoi TOK Ha3bIBAIOT UHIYKIIMOHHBIM?

8. Uto Takoe ko3P puumeHT Tpanchopmanuu?

9. Buasl koaddunmenta tpanchopmanuu.

Jlureparypa:

1. l'eapenmreitd JI.O., uk FO.W. ®us3uka. YueOnnk mas 11 k. — M., 2012.
2. Msikumies I'. 4., byxoBues b. b. ®usuka. YueOnuk mis 11 ki1 — M., 2012.

3. CrenanoB C.B. DnektpuuecTBO . PyKOBOACTBO MO BBIMOJHEHUIO J1A0OPATOPHBIX
pa6ot. — [1d PHIIO Pocyunpubop, 2002
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JlabopaTtopnas paGora Ne 13
Tema: U3mepeHue yckopeHHe CBOOOIHOIO NAJAeHHUS C IOMOIIBI0 MASITHUKA.

He.]'lb paﬁoTbI: HN3MCPUTHb YCKOPCHHUC CBO60,Z[HOFO IHaacHu:A C IIOMOIIIBIO MAasATHHKA.

Oo6opyaoBanue: mTaTUB ¢ My(TON U KOJBIIOM, IIIAPUK C OTBEPCTHUEM, YaChl, HUT,
W3MEPUTENbHAS JICHTA, TUHENKA C MUJUTMMETPOBBIMU JICJICHUSIMU.

Onucanue paGoThI: epuox Koebannii MaTemMaTHaeckoro Mastauka T = 2mV/1/g.
[TosTOMY, M3MEPHUB JUTMHY MAaSTHUKA U TIEPUOJ KOJICOAHWH, MOKHO OTIPEICIHUTh
YCKOpPEHHE CBOOOTHOTO IMa/ICHMUS.

ITpoao/KUTEILHOCTD 3aHATHSI: | 4Jac.

Xox padoTbl

1.  VYcraHoBuTE MITATUB HAa KPAKO CTOJIA U 3aKPEMUTE Y BEPXHETO KOHIIA ILITAaTUBA C
oMOIbI0 MyPThI KOJIb1O. [logBEChTE K HEMY IAPUK HA HUTH.

2. M3meppTe pacCTOSTHAE OT TOUKH IMTOABECA 10 LEHTpA IIapHuKa

3. OTKJIOHHTE MIApUK OT MOJIOKEHUS paBHOBECHS Ha S5 — 10 CM M OTIYCTUTE €TO.
4. N3mepbTe Bpemsi, B Teu€HHE KOTOPOTro mapuk coepinaeT 40 koneOaHuii.

5.  Bbruucnute 3Hau€HUE YCKOPEHMS, BBIPA3UB €0 U3 (GOpMYJIbl ISl IEPUOJIA.

6.  Pesynbratrhl 3anuiuTe B TAOIUILY.

Ne omnbita I,m N t,c g, m/c?

7. CpaBHUTE MOJIyYEHHOE 3HAUEHUE YCKOPEHHE CO 3HaYeHneM 9,8 m/c? .
8. 3anuImTe BLIBO/I.
KonTpoabHbIe BONPOCHI
1. Kak 3aBucut yckopenue cBOOOIHOTO MaieHHs OT reorpadMuecKoi MMpoThI?
2. Kak 3aBucHT yckopeHre CBOOOHOTO Ma/ICHUs OT BHICOTHI HaJl 3eMIIEH?
3. YeMy paBHO yCKOPEHUE HA JPYTUX IUIAHETaX ?

Jlureparypa:
1. l'eapenmreiin JI1.O., luk FO.W. ®usuka. YueOnnk mis 11 k. — M., 2014.
2. Msxumes I'. S., Byxosnes b. b. ®usuka. Yuebnuk mas 11 ki — M., 2012.
3. CrenanoB C.B. OnekrpuuectBO . PyKOBOJACTBO 110 BBINOJHEHUIO
naboparopHbix padot. — [1d PHITO Pocyunpubop, 2002
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JlabopaTtopnasi paGora Ne 14

Tema: OnpeneJIeHHe noxKa3aTeJid nNpeJJoMJICHHUSA CTEKJIA .

ey padoThlI: ONpenenuTh OKa3aTelb MPETOMIICHHUS CTEKIIA C IIOMOUIBIO
TUIOCKOTIAPAJUICIbHOMN IIIACTUHKH.

OOopynoBaHme: MIocKoNapajielibHas IUIACTUHKA, OyJIaBKHU, JIMHEWKA, TPAHCIIOPTHUD.
Onmncanne padorsi: [locne npoxoxkaeHus yepe3 CTEKITHHYIO IUI0CKONIapauIeIbHY 0
IUTACTUHKY JIy4 CBETa CMELIAETCs, OJIHAKO €0 HAIPaBJIEHHUE OCTAETCS MPEKHHM.
AHanu3upys X0 Jyda CBETa, MOKHO C TIOMOIIBI0 TEOMETPHUUECKUX TTOCTPOCHUH
ONpeNeNUTh NOKa3aTelb NPEJOMIICHHS CTeKIa n = sina/sinf, rae o u B —
COOTBETCTBEHHO yT0JI NaJCHUS U YToJl IPEJOMJICHUSI CBETOBOIO JIyyYa.

ITpoao/KUTEILHOCTD 3aHATHSI: | yac.

Xox padoTbl

1. [TonoxuTe Ha CTOJ JIUCT KApPTOHA, @ HA HETO — CTEKJISTHHYIO TJIACTHUHKY.

2. BoTkHUTE B KapTOH MO OJIHY CTOPOHY IJIACTUHKU J1BE OynaBku — [ u 2 Tak, 4TOObBI
OynaBka 2 Kacajlach IpaHH IUIACTUHKH (CM. pUCYHOK). OHU OyIyT OTMEYaTh
HaIlpaBJICHUE MaJAI0MIETro JIyya.

3. I'naas ckBO3b MJIACTUHKY, BOTKHUTE TPEThIO OyJIaBKy Tak, YTOOBI OHA 3aKpbIBaJia
nepsbie aBe. [Ipu 3TOM TpeThs OyinaBka TOXe JI0JKHA KacaThCsl TUIACTUHBI.

4. Yoepute OynaBku, 00BEIUTE IJIACTUHY KapaHIAIIOM M B MECTaX MPOKOJIOB JIUCTA
KapToHa OyJaBKaMH MOCTABhTE TOUKHU.

5. Hauepture nagaromuii 1y4 /—2, NpeIOMIIEHHBIN Jyd 2—3, a TaKxKe
NEPHEHAUKYJIAP K TPAHUIIE MNIACTUHKH (CM. PUCYHOK).

6. OT™MeThTe Ha Jiyyax TOUkU 4 u B, nia kotopbix OA = OB. U3 Touek A u B onyctute
nepneHaukysapel AC u BD Ha nepneHIuKyIsp K TpaHulle IUTACTUHKHU (CM. pUCYHOK).
7. U3zmepuB AC u BD, BBIUUCIUTE TTOKA3ATENb MPETIOMIICHUS CTEKJIA, UCTIOJIb3Y S
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bopMyJIBL:
21t O
- _ =X
st [

9

sina. = AC/OA, sinff = BD/OB = BD/OA, n = AC/BD.
8. IloBTOpHUTE OMBIT U pacueThbl, U3SMEHUB YTOJI MAJCHHUS (.

9. Pe3ynbTarhl U3MEPEHUH U BBIYUCIECHUI 3aMUILINATE B TAOJIHILY, TOMEIICHHYIO B
TeTpaju s JabopaTopHbIX padboT. Huke mpuBeieHbl IEPBBIE JBE CTPOKHU ITOM
TaOJIUIIBL.

Ne onieita | AC, MM |[BD. MM |n

10. 3anumure B TeTpaau Juisl J1aDOpaTOPHBIX pabOT BBIBOJ: ¥TO Bbl U3MEPSIIIU U KaKOU
IIOJIy4€H PE3YJIbTaT.

KonTpoabHbIe BONPOCHI

1. B 4eM COCTOMUT CYIIHOCTH SIBJICHUS MPEJIOMJICHHS CBETA, M KAKOBA MPUYHUHA 3TOTO
SIBTICHUS !

2. Tlpu kakoM yriie TAJEHUs JIy4 CBETA, MPOXOAS CKBO3b IUIOCKOMAPAJUIEIBHYIO
IJIaCTUHY, HE CMenIaeTcs?

3. UTo MOXHO CKa3aThb O JUIMHE W YacTOTE€ CBETOBOrO Jy4ya IPU MEPEXOAE €ro M3

BO3/lyXa B aaMmas?

Jlureparypa:

1. 'eapenmreiin J1.O., Juk FO.1. ®uszuka. Yueounk mis 11 ki — M., 2012.
2. Mskumie I'. 4., byxoBues b. b. ®u3uka. YueOnuk mis 11 kit — M., 2012.

3. CrenanoB C.B. Onrtuka. PykoBOACTBO MO BBIMOJIHEHUIO JTAOOPATOPHBIX paboT. —
[1® PHIIO Pocyunpubop, 2002
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JlabopaTtopnasi paGora Ne 15

Tema: HaGurogenne mHTepdepeHunn u AUPPaKIHMU CBETA.

Hean paGoThI: SKCIEPUMEHTAILHO U3YUYUTh SBJICHUS HHTEpPEpEeHIIH U TUDPAKIIIH.
OO0opynoBaHme: >JIEKTpUYECKast JIaMIla ¢ IPSIMOM HUTHIO Hakaja (0J{Ha Ha KJIacc), 1Be
CTEKJISIHHBIE TUTACTUHKH, paMKa U3 IPOBOJIOKH, CTEKJISIHHAs TpyOKa, MbUIbHAs BOJIA,
KOMIAaKT-JIUCK, CHUPTOBKA, CIIMYKH, JIE3BUE O€30MaCHONM OpPUTBBI, KAIPOHOBAsI TKAHb
YEPHOTO I[BETA, MUHIIET, IITAHTCHIIUPKYJIb.

Onucanne padoTsbl

OO6b1YHO UHTEP(DEpPEHIIMS HAOII0AaeTCs IPU HATIOKEHUH BOJH, UCIYIIEHHBIX OJHUM U
TEM K€ UICTOYHUKOM, IIPUILEIIINX B TAHHYIO TOUYKY Pa3HBIMH ITyTAMHU.

Bcenenctue qudpakiuy cBeT OTKIOHSAETCS OT IPSIMOJIMHEMHOTO paclipoCTPaHEHUS
(Hanpumep, BOIM3U KpaeB MPENSTCTBUM).

IIpoao/KUTEILHOCTD 3aHATHSI: | yac.

Xoa padoTbi

OmneiT 1. OKyHUTE POBOJOYHYIO PAMKY B MBUIBHBIN PACTBOP U BHUMATEIBHO
paccMOTpuTe 00pa30BABIIYIOCS MBUIBHYIO IJIEHKY. 3apUCYUTE B TETPAIu AJIs
71a00paTOPHBIX padOT YBUAECHHYIO BaMU HHTEPHEPEHIIMOHHYIO KapTuHY. O0paTtuTte
BHUMAaHUE, YTO MIPHU OCBEIICHNUHU TUIEHKH O€JbIM CBETOM (OT OKHA WJIU JIAMIIbI)
BO3HHUKAIOT OKPAIIEHHBIE ITOJIOCHI.

C nomouIbIo CTEKISIHHON TPYOKH BBIyWTE MBUIBbHBIN ITy3bIpb U BHUMATEIBHO
paccmotpuTte ero. [Ipu ocBenieHnu ero 6eabiM CBETOM HaOJr01aeTcsi 00pa3oBaHue
LBETHBIX MHTEp(EepEeHIMOHHBIX Koell. [Io Mepe yMeHbIlIeHHs TONIIMHBI IIEHKU
KOJIbIIA, pACIIUPSISICh, IEPEMEIAIOTCS BHU3.

3anuiuTe B TeTpaau s J1abOpaTOPHBIX padOT OTBETHI HA BOIIPOCHI:

1. [Touemy MBUIBHBIE ITy3bIPH HMEIOT PALy>KHYIO OKPacKy?

2. Kakyro ¢popmy uMeroT paaykHble MOJI0CHI?

3. ITouemy okpacka Iy3bIpsi BCE BpEMSI MEHSETCA?

OmnebIT 2. TateabHO MPOTPUTE JIBE CTEKIISIHHBIC IUIACTUHKH, CJIOKUTE UX BMECTE U
COXXMHUTE ManblaMu. M3-3a HenaeanbHOCTH (OPMBI COMPUKACAIOLIUXCS TOBEPXHOCTEH
MEXAY MJIaCTUHKaMH 00pa3yroTcsl TOHUANIIue BO3AyIIHbIE TyCcTOTHI. [Ipu oTpaxenuun
CBETa OT MOBEPXHOCTEH MIIACTHH, 00pa3yIOIINX 3230, BOSHUKAIOT SIPKHE PaayKHbIE
MOJIOCHI — KOJIbLIEOOpa3Hble WU HepaBUiIbHOU (opMbl. [Ipu H3MEHEHUN CHUITBI,
C)KMMAIOIIEN TUTACTUHKH, U3MEHSIOTCS pacrojoxkeHue u popma mosoc. 3apucyiite
YBUJICHHbIEC BAMHU KapTUHKH B TETPau AJis1 1a00OpaTOPHBIX padoT.
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3anuimuTe B TeTpaau Juid 1a00paTOPHBIX pabOT OTBETHI HA BOIIPOCHL:

1. IloueMy B MecTax COMPUKOCHOBEHUS TUIACTUH HAOTIOAAIOTCS SIPKHUE Paay KHbIE
KOJIbIICOOpa3HbIe WM HEMPAaBUIBLHOU (POPMBI IOJIOCHI?

2. Ilouemy ¢ u3MEHEHHEM Ha)KMMa U3MEHAIOTCA (popMa U pacmoIoKeHUE
MHTEpEePEHIIMOHHBIX MT0JI0C?

Omnpit 3. PaccMoTpuTe BHUMATEIHHO MO/ Pa3HBIMU yTIaMH MMOBEPXHOCTh KOMITAKT-
nucka (Ha KOTOPYIO MTPOU3BOAMTCS 3anmuch). UTo BeI HaOmogaeTe? OObsICHUTE
HabOmo1aeMbie ABeHUS. ONUIIUTE UHTEPPEPEHIIMOHHYIO KapTUHY.

OmnbiT 4. Bo3bMuTE NUHIETOM JIe3BHE 0€30MMacHON OpUTBBI U HATPEUTE €ro HaJL
IJJaMEHEM CIIUPTOBKH. 3apuUCyiiTe HAOII0JaeMYI0 KAPTUHY B TETPAJIN IS
71a00paTOPHBIX padoT.

3anumure B TETpaau [l JJa0OpaTOPHBIX padOT OTBETHI HA BOTIPOCHI:

1. Kaxoe siBiienue Bol HaOI0 72511 ?

2. Kax ero Mo>xHO OOBSICHUTH?

OmneiT 5. [locMOTpUTE CKBO3b YEPHYIO KAIIPOHOBYIO TKaHb HA HUTH TOPSAILEH JIAMIIBI.
[ToBopaunBasi TKaHb BOKPYT OCH, JOOEHTECh YETKOM TU(PaKIMOHHON KapTUHBI B BUJIE
JBYX CKPEIIEHHBIX MOJI MPSAMBIM YIJIOM AU(PPAKIIMOHHBIX MOJ0C. 3apUCyHTE
HaOMr01aeMblid TUGPAKIIMOHHBIN KPECT B TETPAIU JJI TAOOPATOPHBIX PadoT.
OO0BsicHuTe HAOIIOTaEMEBIE SIBJIEHUS.

3anuiuTe B TETpaau Il J1abOpaTOPHBIX padOT BHIBOJIBI.

VYkaxxure, B KAaKUX U3 IPOJEIaHHbIX BaMU ONBITOB HAOIIOAAJIOCH SIBJIEHUE
MHTEpPEPEHIINH, A B KAKMX — ABJIICHUE TU(PAKIIIH.

KonTpoabHbIe BONPOCHI
1.  Kak nosy4aroT KOr€épeHTHbIE CBETOBBIE BOJIHBI?
2. B uyem cocrout siBieHHe HTEphEepeHIINH cBeTa?

3.  Kakoe sBieHHEe Ha3bIBAIOT TU(PPAKIIHCH?

Jlureparypa:

1. 'eapenmreiid JI.O., uk FO.W. ®us3uka. YueOnnk mus 11 ki — M., 2012.
2. Msxumes I'. S., Byxosues b. b. ®usuka. Yuebnuk s 11 ki — M., 2012.

3. Kabapaua O.®., OpnoB B.A. DxcnepumeHTanbHbIe 3amanus 1mo ¢uszuke. 9—I11

KJIacChl: y4eOHOe mocoOue s ydaumxcs o01meo0pa3oBaTeNbHbIX YUPEKIACHUN. —
M., 2001.
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JlabopaTtopnasi paGora Ne 16

Tema: HabGuroaeHne CIVIONIHOTO U JIMHEHYATOr0 CIIEKTPOB.
Iesp padoThI: N3ydYeHHUE CIUIOMIHOTO CIEKTPA U3JIyUYEHHUs TBEPABIX TEI U

JIMHENYaTOro CreKTpa ra3os; 03HaAKOMJIEHHE C YCTPOWCTBOM M pabOTON CHEKTPOCKOIA.
OO0opynoBaHMe: CIIEKTPOCKOII IIPSIMOTO 3pEHUs, INIOCKONapaiebHasl IJIAaCTHHA CO
CKOILIEHHBIMM I'PAHSAMH, JIAMIIOUKa HA MTOJICTaBKE, HA0OP CIIEKTPaIbHBIX TPYOOK C
BOJIOPOJIOM, T€ITUEM M HEOHOM, TPUOOP AJIs 3aKUTaHUS CIIEKTPAIbHBIX TPYOOK, SKpaH
CO LIEJIBIO.

Onucanne padoTsbl

Tpebyercs U3yuuTh CIEKTP CBETA, 3y4Ya€MOr0 HarpeThIM TBEPbIM TEIOM
(HUTBIO HAKAJIMBAHUS 3JIEKTPUYECKOMN JaMIIbl) U CAENIAaTh BBIBOJBI O XapaKTEPE 3TOT0
CIIEKTpa. 3aTeM CJIEyEeT U3YUUTh CIIEKTPbI U3ITyYEHUS Fa30B B aTOMAaPHOM COCTOSIHUU
Y TAKK€E CAENATh BBIBOJBI O XapaKTepe CIIEKTPOB.

IIpoao/KUTEILHOCTD 3aHATHSI: | yac.

Xoa padoTbi

1. M3yunte ycTpOMCTBO CIIEKTPOCKOIIA.

2. YKpenure CIEeKTPOCKOI B JarnKe MTaTUBa, PACIONI0XKUB KOJJIMMATOPHYIO LIENb
BEepPTUKAIBHO. [lepen 1m1enpio Ha pacCTOSTHUM HECKOJIBKUX CAHTUMETPOB YCTAHOBUTE
ANEKTPUYECKYIO JIAMIIOUYKY, YTOOBI HUTh HaKaJIUBaHUs Oblla Ha BHICOTE IIEIIH.
PaccmoTpuTe uepes3 OKyIsip CINIONIHOM CHEKTP U3TYyUEHHS] HUTH JIaMIIbI.

3. Bo3bpmuTe B 01HY PyKy KpaH CO HIENbIO, & B IPYTYIO — CTEKJISIHHYIO IUIACTHHY C
KOCBIMH TpaHsIMU. DKPaH PACHOJIOKHUTE BEPTUKAIHLHO HA (POHE TOpsIIeH JIaMIbl Ha
paccrossauu 30—40 cM OT 1J1a3a, a IIACTUHY — FOPU30HTAIBHO MEPE]T II1a30M.
[TocmoTpuTe Yepe3 KOChle IPAHM ITACTUHBI HA XOPOIIO OCBEUICHHYIO 11IE€b B KPaHE.
Crnerka moBopauuBasi IJIaCTUHY BOKPYT BEPTUKAIBHOM OCH, 10OeTeCh HauOOIbIIeiH
SAPKOCTH BUJIUMOTO LIBETHOT'O M300paKeHHUSI 1LIEIH.

4. 3apucyiiTe HAOIOMACMBIN CIIEKTP. Y KKUTE MOCIEI0BATEILHOCTh YePEIOBAHMS
[IBETOB B CILIOIIHOM CIEKTPE.

5. BxurounTe criekTpalibHyI0 TpyOKy ¢ BogopoaoM. [IpoBenute HaOm01eHIE
JUHEHYATOTO CIIEKTPa ¢ MOMOIIIBIO criekTpockomna. [loBropute HabmoneHNe
JIMHEWYATOr0 CHEKTPa € MOMOUIBIO MJIOCKONAPAJIIETbHOM IIJIACTUHKU: YEPE3 TPaHH,
obpazyrornue yroa 60° u yron 45°. 3apucyiite HaOII01aeMbIi CTIEKTp. 3aMUIIUTE
NOCJIEN0BATENBHOCTD IBETOB BUAUMBIX CIEKTPAJIbHBIX JIMHUM.

6. IloBTopuTte HAOIIOAEHUS IMHEHYATHIX CIEKTPOB COTIIACHO TI. 5: @) JIst renust; 0)
TSl HEOHA.
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7. 3anuimmre B TETpaAM JJs 1a00paTOpHBIX pabOT: YTO Bbl HAOIIOAAIN U KAKUE
CZeJIalii BBIBOJIBI.

Konmponwvnwie eonpocul
1. KakoBa npuumnHa pa3iioxeHus: 6e0oro cBera B CriekTp?
2. Kak 00BbsICHUTH IPOUCXOKIEHUE JTMHENYATHIX CIIEKTPOB?
3. B dem paznmuuune nudpakiinoOHHOTO W TUCIIEPCHOHHOTO CIIEKTPOB?
4

. IIpuBenure npuMepbl NPAKTUYECKOTO UCIOJIB30BAHUS CIIEKTPOB?

Jlureparypa:

1. 'eapenmreiid JI1.O., uk FO.W. ®uszuka. Yuebnnk mus 11 k. — M., 2012.
2. Mskumies I'. 4., byxones b. b. ®u3uka. YueOnuk mis 11 ki — M., 2012.

4. Kabapaun O.0., OpnoB B.A. DxcnepuMeHTanbHbIe 3aaHusi no ¢usuke. 9—I11
KJIACChI: y4eOHOe mocoOue i ydamuxcs o0I1eo0pa3oBaTe/IbHBIX YUPESKIACHUN. —
M., 2001.
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JlabopaTtopnas paGora Ne 17

Tema: U3yyeHnune TpeKoB 3apsizKeHHbIX YacTHL 0 (poTorpadusam.

Heap padoThl: onpeaeauTh THUII 3apsSKEHHON YaCTULBI 110 pe3yJIbTaTaM CPaBHEHUS €€
TpeKa C TPEKOM IIPOTOHA B Kamepe BuinbcoHa, IOMENIEHHON B MarHUTHOE TOJIE.
Oo0opynoBanme: Gpororpapuu TPEKOB 3apPsHKEHHBIX YaCTHULL, JINCT KalIbKH, YTOJIbHHUK,
JMHEeWKa, KapaHJalll.

Onucanue padorei: Pabota npoBoautcs ¢ pororpadueii TpekoB ABYX
3apsSKCHHBIX YaCTHIL, ABMKYIINXCS B MATHUTHOM TI0JI€, — MPOTOHA U YaCTHUIIbI, TUTT
KOTOPOW HAJ0 ONPEICIIUTb.

JIMHUM UHAYKIMY MarHUTHOT'O TOJISl IEPIIEHANKYJIIPHBI IUIOCKOCTH (oTorpaduu.
HavanbHble CKOPOCTH YaCTHUI] paBHbI U NEPIEHIUKYIISIPHBI Kpato (poTorpadum.

Tun HaCTHUOBI OIIPCACIIACTCA CPABHCHHUCM CC YIACIIBHOI'O 3apsAaaa

C YJI€JIbHBIM 3apsiJIOM MPOTOHA.

Ha pucyHnke tpek | npuHa[IeKUT NPOTOHY, TPEK 2 - 4YaCTULE, KOTOPYIO HAI0
uaeHTUGuuMpoBaTh. MneHTudukams Hen3BECTHON YaCTUIbI OCYLIECTBISETCS IIyTEM
CPaBHEHHMS €€ YAEIbHOTO 3apsiaa C yACIbHBIM 3apsAI0M NMPOTOHA. ITO MOXKHO CIENATh,
U3MEPUB M CPABHUB PAJUYCHl TPEKOB YACTHI HAa HAYAIBHBIX YYacCTKAaX TPEKOB.
OTHOUIEHHE YJIEIbHBIX 3apsI0B YACTHUI] PABHO OOpAaTHOMY OTHOLIEHHIO PAIUyCOB HX
TPACKTOPUH.

d1 . 92 _ &

my m; R,

Jli1st Toro 4yToObI MACHTU(PUITUPOBATH YACTHUILY, MIEPEHECUTE CHaYala Ha KaJIbKy
TpeKu yacTull ¢ pororpaduii, a 3aremM B pabouyro TeTpaib.

JI1st u3MepeHust paanyca KpUBU3HBI TPEKA BHIUEPUHUBAIOT JIBE PA3JIMYHbIE XOPAbI U
BOCCTaHABIMBAIOT K HUM TEPIEHIUKYJIISPBI U3 IIEHTPOB XOP/I.
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LleHTp OKpYXHOCTH JIEKUT Ha MEPECEYEHUU OTUX NEPHEHAUKYISApoB. Pammyc
OKPYHOCTH U3MEPSIOT JTUHEUKOU.

IIpoxoskxuTeILHOCTD 3aHATHSI: | yac.

Xoa padoTnI

1. O3HakoMbTECh ¢ (poTorpaduert TPEKOB ABYX 3apsHKEHHBIX YaCTHI] — sJIeP
JIETKUX 3JIEMEHTOB (CM. pUCYHOK). Tpek / mpuHaIeKUT IPOTOHY, TpeK /] — JacTuiie,
THII KOTOPOM HAJ0 ONPEIAEIIUTb.

2. Onpenenure 3HaK JIEKTPUUECKOTO 3aps/ia HEU3BECTHOM YACTHUIIbI Ha
doTorpadumu.

3. Ilepenecurte Ha KaabKy TPEeKH 4acTHI] ¢ (hoTOrpaduu U C TOMOIIBIO OMUCAHHOTO
BBIIIIE TEOMETPUUECKOTO IMMOCTPOEHHS HAMIUTE PAJINYChl TPACKTOPUN HEU3BECTHOM
YaCTUIIbI U TTPOTOHA.

4. CpaBHUTE yJ€IbHbBIC 3aps/ibl HEU3BECTHOM YaCTHUIIbI U MPOTOHA.

5. Onpenenure TUN HEU3BECTHOM YaCTHUIIBI.

Pe3ynbraTel n13MepeHNil U BBIYMCIICHUH, 4 TAKXKE CIICJIAHHBINA BAMU BBIBOJ O TUIIE
HEU3BECTHOM YaCTUIIBI 3aITUIIIUTE B TETPAJIb ISl 1a0OPATOPHBIX PadoT.

KoHTpoJibHBIE BONIPOCHI

[E—

[ToueMy pa3znuyHa KpUBU3HA TPEKOB MPOTOHA U YACTUILIBI?

2. Ilouemy paamycCel KpUBU3HBI Ha Pa3HBIX YUaCTKAX TPEKA OJHOW U TOU K€ YACTHULIBI
pa3InyHbI?

3. Kak HampaBiieH BEKTOp MarHUTHOM MHIYKIIMM OTHOCUTENBHO INIOCKOCTH

¢doTorpadguu TpekoB yacTuu?

Jlureparypa:

1. 'eapenmreiid JI.O., uk FO.W. ®us3uka. YueOnnk mus 11 k. — M., 2012.
2. Msikumes I'. 5., ByxoBueB b. b. ®uszuka. Yuebnuk ans 11 ki — M., 2012.

5. Kabapaun O.®., OpnoB B.A. DkcnepuMmeHTalbHbIEe 3aqaHus 1o ¢uszuke. 9—11

KJIacChl: y4eOHOe mocoOue s ydaumxcs o01eo0pa3oBaTeIbHbIX YUPEKACHUNH. —
M., 2001.

HNuTepHer canTsr:
1. http://www.pandia.ru/text/77/203/78206.php

2. http://integral-geo.ru/files/sbornik lab_rab.pdf
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JlaGoparopHasi pabGora Ne 18

Tema: MoaeaupoBaHue paJioaKTUBHOIO pacnaja.
e padoThl. SKCIEPUMEHTAIBHO MPOBEPUTH 3aKOH PAJIMOAKTUBHOIO pacraja.

Oo6opynoBanme: 128 MoHeT (A1 yIpOLIEHUSI BBHIYMCICHUNA YUCIIO MOHET OepeTcs
PaBHBIM CTENEHU uncia 2), 6aHKa, JOTOK.

Onucanne padoTsbl

3a MpoOMEXKYTOK BPEMEHH, PaBHBIN Neproay nosypacnazna T, kaxaoe u3
paZMoOaKTUBHBIX S7IEp pacmagaeTcs ¢ BeposTHOCThIO 1/2. TIporece paanoakTHBHOTO
pacnaza MOKHO MOJIETUPOBATh MOJ0PACEIBAHUEM MOHETHI, IPU KOTOPOM C
OJIMHAKOBOW BEPOSTHOCTHIO 1/2 BBINAAOT «Oopem» Uiy «peuikay. [Ipumem, uyto eciu
BBIIIAJIAET «OPEID», TO SIAPO HE PACIAIIOCH, ECIIH JKE «PELIKA», TO pacnanock. Kaxmoe
OpocaHHe MOHET COOTBETCTBYET MIPOTEKAHUIO IPOMEKYTKA BPEMEHH, PaBHOTO TIe-
puony Inojypacnaza.

IIpono/KkuTEIBHOCTD 3aHATH: | Hac.

Xox padoTbl

1. OrcumnTaiiTe HaYaJIbHOE KOIMYECTBO MOHET Ny = 128, nepemenaiite ux B 0OaHKe U
BBICBINBTE B JIOTOK.

2. TlogcuMTaiiTe YnCo «HepacnaBIIMXCcA A1ep» (TO €CTh MOHET, KOTOPBIE JIETJIH
«OpJIOM» BBEPX), coOepuTe uX B 0aHKY, CHOBA NIEPEMEIIANTE U BHICHIIIBTE B JIOTOK.
3. Omnsit noTopute 10 pas.

4. 3anonnute Tabnuiry. Huxe npuBeneHbl IepBbI€ 1BE CTPOKHU ITON TaOJIUIIBI

Koymuectso Gpocanuii. Kom4ecTso KomuaecTBo pacnaBmmxcst
n=v1 AnEP,
HepactaBmxcs saep, N S
’ N’'=N-Njy

5. IloBTOpHUTE Cceprto OpOoCaHU MOHET €IIe JBaXK/Ibl, HAUMHAs KaXIbIi pa3 C

Nyo=128.

6. IlogoOpaB y100HBIN MacIiTad, MOCTPONTE B TETPaIU JJIs 1aOOPaTOPHBIX padOT
rpaduk 3aBUCUMOCTU N(7), cOOTBETCTBYIOIUM popmyne N = Ny *27". Ynobuee
4epTUTh TpaduKH IS Pa3HBIX CEpUI KapaHalllaMH Pa3HBIX I[BETOB.

3anuimMTe B TETPaIu AJis JJaOOPATOPHBIX padOT BBIBOJI: YTO BbI M3MEPSITU M KaKOU
MOJTyYeH pe3yJIbTar.
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KoHTpoJibHBbIE BOPOCHI
1. Yto Takoe panoaKTUBHOCTb?

2. ChopmynupyiTe 3aKOH paJHOaKTUBHOTO paciaja.
3. BeposTHOCTHBIN XapaKkTep 3aKOHA PaJIMOAKTUBHOIO pacmnaja.
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B.A.KaceanoBa «®uzuka. 10 kin», «®Pusuka. 11 ki» npu u3ydeHuH (U3MKU Ha
0a30B0M U npopuasHOM ypoBHE. — M., 2020.

7. KacpanoB B.A. ®usuka. 10, 11 k1. Temarnyeckoe u mMoypouyHOE MJIAaHUPOBAHUE. —
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