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IHosicHUTEBHAA 3aIIMCKA

Meroanueckne yKa3aHUsS TpeAHA3HAYEHBI i1 BBITIOJIHCHUS JIAOOPATOPHBIX M
MPaKTUYECKUX PA0OT MO AMCHUIUINHE « DUBHKaY.
Heab mMeToguvecknx peKOMeHJALMII MO BBINOJIHEHUIO JTAOOPATOPHBIX PadOT IO
nucuuriae «Ouznkay:

OpraHu3anusi  BBIMOJHEHUST  oOydarouuMucs  JJaDOpaTOpHBIX  pador,
IPEeIyCMOTPEHHBIX MPOrPaMMOM TI0 PU3HUKeE,

dbopMupoBaHHE€ M  3aKpEIUICHHE HaBBIKOB pabOThl C  Ja0OpaTOPHBIM
000opy10BaHUEM,

OpraHM3aIysl ONpeAeTCHHUS MOTPEIIHOCTA U YUCIOBOM 00pabOTKU Pe3yabTaToOB
J1a00paTOPHOTO IKCIIEPUMEHTA,

dbopMHpOBaHHE HABBIKOB CAMOCTOATEIbHON pabOThl CTYJEHTOB CO CIIPABOYHOMN
JUTEPATypPOU,

pa3BUTHE BHUMATEIBHOCTH M aKKypaTHOCTU TPH BBITIOJHEHUH JaOOpaTOPHBIX
paoor,

dbopmupoBaHrue 0OIIEy4eOHbIX U  00MIENPOPECCHOHATBLHBIX  KOMIETEHIIUM
CTYJEHTOB.

Becy mnpouecc BBINOJHEHUS] JIADOPATOPHBIX pabOT BKIOYaeT B ceds
TEOPETHUUECKYI0 TOJArOTOBKY, O3HaKOMJIEHWE ¢ mpubopamMu U COOpPKY CXeM,
MIPOBE/ICHHE OTBITA M U3MEPECHHM, YHCIOBYIO 00pabOTKy pe3yIbTaTOB JaOOPaTOPHOTO

HKCIIEPUMEHTA U Clladyy 3a4yeTa 10 BhIIOJIHEHHOH padore.

Teopernyeckasi MOArOTOBKA

TeopeTudeckass NOATOTOBKa HeoOXoauMa JiJii MPOBEACHUS  (DU3NUECKOTO
AKCIIEPUMEHTA, JOJHKHA MPOBOJMUTHCS OOYUYAIOMIMMHUCS B TIOPSIKE CAMOCTOSTEIHHOM
pabotel. Ee cienyer HauMHATH BHUMATEIBHBIM pPa300pPOM PYKOBOJCTBA K JAHHOU

nabopaTopHO# paboTe.



Oco0oe BHUMaHUE B XOJI€ TEOPETUUECKON MOATOTOBKH JOJIKHO OBITH 00paIlieHo

Ha TIOHUMaHue PU3NIECKOM CYIIHOCTH Ipoliecca.

]_IJ'ISI CaAMOKOHTpPOJISI B K&)K,Z[Oﬁ pa60Te IMPUBCACHBI KOHTPOJIBHBIC BOIIPOCHI, Ha

KOTOpBIE OOy4Jaromuiics o0s3aH JaTh YETKUE, IPABUIILHBIC OTBETHI.

TCOPCTI/IIIGCKaH IMOATrOTOBKA 3aBCPHIACTCA IPCABAPUTCIIBHBIM COCTABJICHUCM

OTYETa CO CIEAYIOIIHNM MOPSAIKOM 3aIHUCEN:

1.

2
3.
4

Ha3Banue paboThl.

[lenb paGoTHI.

O6opynoBaHue.

Xoxa paOoThl (BKIIOYAET PUCYHKH, CXEMBbI, TAOJIUIIbI, OCHOBHBIE (POPMYIIBI IS
OTIpeeICHUS] BEJMYHMH, a TaK XK€ pacueTHbIC (OPMYINBI IS ONMpPEaeTICHUs
MOTPENIHOCTEN N3MEPSIEMbIX BEJTUUHH).

Pacuersl — okoOHUaTENbHAS 3aITUCH PE3YJILTATOB PAOOTHI.

BriBos.

O3nakomJjieHHe ¢ pudopamu, cOOpKa cxeM

JlaGopatopHbie pabOThI TPOBOAATCS B yUeOHOM KaOMHETE JIMIICS, OCHAIIICHHOM

BCEM HEOOXOAMMBIM TEXHUUYECKUM U JJabopaTopHbIM obopynoBanueM. [lepen Hauamom

KaXXJIbIM 3aHATHCM IMPOBOJHUTCA HHCTPYKTAXK 110 TCXHUKC 0e30IaCHOCTH.

[Ipuctynas x 1abopatopHbIM paboTaM, HEOOXOAUMO:

1) mosnyunTsh y JlabopaHTa MPUOOPHI, TPEOyEeMbIC ISl BBIOJIHEHHS PaOOThI;

2) pa3oOpaThCs B Ha3HAUYEHUU NMPUOOPOB M MPUHAIICIKHOCTEH B COOTBETCTBHH C

X TEXHUYCCKUMHU JaHHBIMU,

3) moaB3ysaCch CXEMOH HWIIM PHCYHKaMH, HMEIOIIMMHUCS B IMOCOOHWH, Pa3MECTHUTh

npuOOpbl Tak, 4TOOBI YAOOHO OBLIO MPOU3BOIUTH OTCUETHI, a 3aTeM coOpaTh

YCTaHOBKY;

4) cOOpKy DSJCKTPHUUSCKHX CXEM CIIeAyeT MPOU3BOAUTH TOCJIE TIIATEIBLHOTO

U3YYEeHUS TIPABUII BBITTOJHEHHS JIAOOPATOPHBIX pa0OT IO AJIEKTPUUECTRY.

5



IIpoBeneHue onbITa U U3MEPEHUH

[Ipu BeIMONHEHNH 1a0OpPAaTOPHBIX pPaOOT H3MEpeHHe (PU3NUECKUX BEITUYUH
HE0OX0IMMO IPOBOJIUTH B CTPOTOM, 3apaHee MpeayCMOTPEHHOM MOCIeI0BATEILHOCTH.

Oco0o cienyer oOpaTUTh BHUMaHUE Ha TOYHOCTh U CBOEBPEMEHHOCTh OTCUETOB
IpU U3MEPEHUH HYKHBIX (U3MUECKUX BeNW4MH. Hampumep, TOYHOCTH M3MEpPEHUS
BPEMEHHM C TIOMOIIBIO CEKYHJOMEpa 3aBUCUT HE TOJIBKO OT YETKOIO OIpeAesieHUs
MOJIOKEHUSI CTPENIKH, HO W B 3HAYMTEIHHOW CTENEHH — OT CBOEBPEMEHHOCTHU
BKJIIOUCHUS U BBIKJIFOUEHUSI YaCOBOTO MEXaHU3MA.

[IpenogaBaTenb MPUHUMAET BBHINOJIHEHHYIO Yy4allUMCs JIabOpaTOpHylo paboTy B
VMHANBUAYAIBHOM TOPSAKE. XOPOIIO BBIMOJTHEHHBIE Pa0OTHI CIEAyeT PEKOMEHI0BATh
JUIA O3HAKOMJIEHUs BCeM ydamuMmcs. J[is 3adera, Mo OKOHYAaHUU J1aOOpATOPHBIX
paboT, yyanuics mpeacTaBisieT HaIIeKaluM 00pa3oM 0hOPMIICHHYIO TETPalb.

[lenecooOpa3Ho B KOHIIE 3aHITHS COOOIIATh TEMY CIEAYIOIIET0 MPAKTUYECKOTO
3aHATHA W YKa3blBaTh JIUTEPAaTypHblE HCTOYHUKU. YUallhuecs B TaKHUX CIydasx
NPUXOAAT C TOTOBBIMH KOHCIIEKTaMH, W TPENOJaBaTeN0 OCTAaeTCA JaTh JIHIIb
LEJIEBYI0O YCTAHOBKY 3aHSATHs, pacnpeiesuTb 3aJaHus, I[0Ka3aTb TEXHUKY

BbITIoNIHEHUs. [locie AToro yuanuecss mpucTynalT K CaMOCTOSATEILHOM padoTe.



KpuTtepun oieHKH nNpakTH4ecKoi padoThl.
[IpakThueckue 3aHATHS OLEHUBAIOTCS NPENOJABaTeNeM, HMCXOAS U3 CIEAYIOIIHUX
KPUTEPUEB YCIIEITHOCTU PalOT:
1) cooTBeTCcTBUE coAepx aHUs PabOTHI 3aJaHHON TeMe U 0POPMIIEHHE B COOTBETCTBUH
C CYIIECTBYIOLUIUMH TPEOOBAHUSAMU;
2) JOTMKa U3J0KEHUSI, B3aUMOCBSI3b CTPYKTYPHBIX JIEMEHTOB pabOThI;
3) 00beM, XapaKTep U Ka4€CTBO UCIIOJIb30BAHHBIX HCTOYHHUKOB;
4) 000CHOBAaHHOCTH BBIBOJIOB, UX INIyOMHA, OPUTHHAIIBHOCTD;
5) TeopeTnyeckas U METOAMYECKAs JTOCTATOYHOCTh, CTUJIb U KayeCTBO O(OpMIIEHUs
KOMIIBIOTEPHOU IPE3EHTALUN
OneHunBast UTOroBOE 3a/IaHKE, ITPENOIABATENb CTABUT OTMETKY.

Ouenka «5» (OTJIMYHO) CTaBUTCS, €CIM OOYYAIOIIMIICS BBINOJIHSAET padoTy B
HOJHOM 00BbeMe C COONIOIEHHEM HEOOXOJUMOW IMOCIEA0BATEIbHOCTH IPOBEICHMUS
OTBITOB M HM3MEPEHMI; CaMOCTOSITEIbBHO U PALMOHAIBHO MOHTHUPYET HEO00XOIHUMOe
000pyZI0BaHUE; BCE ONBITHl MPOBOJUT B YCJIOBHUSX M PEXKUMAX, 00ECHEUMBAIOIINX
MOJyYeHUE MPaBUWIBHBIX PE3YJbTATOB M BBIBOJIOB; COOJIIO/IaeT TPeOOBaHUS MpaBUII
0e30macHOro TpyJAa; B OTYETE MPABWIBHO M AaKKypaTHO BBIMIOJIHSIET BCE 3allUCH,
TaOJUIbI, PUCYHKHU, YEPTEKHU, TpadUKU, BEIUUCICHUS; IPABUILHO BBIMOJIHIET aHAIU3
IIOIPEITHOCTEH.

- B OTYETE MNPAaBWJIBHO M AaKKypaTHO BBIMOJHEHbl BCE 3alMCH, TaOJULbI,
PUCYHKH, YEPTEKHU, Tpa(UKH, BHIYUCICHHUS;

- MPABWJILHO BBIMOJHEH aHAIN3 OTPEIIHOCTEN.

«4» (XOpo1I0) CTaBUTCS B TOM CJy4ae, €Ciu ObUIM BBIIOJHEHbI TPEOOBAHUS K
OLIEHKE «5», HO IOMYIIEHbI HEA0YETHl WIIK HErpyOble OMIUOKH.

«3» (YAOBJIETBOPHUTEJIbHO) CTAaBUTCS, €CIW PE3YyJIbTAT BBIIIOJHEHHOM YacTH
TaKOB, YTO MO3BOJIAET MOJYYUTh NTPaBUIIbHBIE BBIBOJBI, HO B X0JI€ IIPOBEJICHUS OIbITA
Y U3MEPEeHUI OBbLITN TOMYIICHBI OIIUOKH.

«2» (HeyI0BJICTBOPUTEIBLHO) CTAaBUTCS, €CIH PE3YJNbTAThl HE IO3BOJISIOT
ceNaTh MPABUIBHBIX BBIBOJOB, €CIM OMBITHI, U3MEPEHUs, BEIYUCICHUS, HAOIIOICHUS

ITPOU3BOAUIUCH HCIIPABUIIBHO.



Texnuka 6€30MaACHOCTH NMPHU BbINOJHEHNU MPAKTUYECKHUX 3aHATHIA.
Ilepen HayaI0M MPAKTUHYECKOTO 3aAHSITHS:
1. BHMMaTenpHO TPOCITyIIAiTe BBOAHBIA WHCTPYKTAX MPENOJABATENsI O TOPSAKE H
O0COOEHHOCTSIX BBITTOJTHEHHS TPAKTUICCKOTO 3aHATHSI.
2. BHUMAaTENbHO U3yYnTe METOIUYCCKUE YKa3aHUs K paboTe, KOTOPYIO BBIIOTHSCTE U
CTPOTO PYKOBOJICTBYETECh.
3. IllogroroBeTe pabodee MecTo NSl OE30MacHOW pabOTHI: yOepuTe ero, eciau Ha HEM
HAXOJISATCS MOCTOPOHHUE MPEIMETHI;
4. TlpoBepbTe ¥ TOATOTOBbTE K pabOTe, COMIACHO METOJUYECKUM YKa3aHUSM,

H€O6XOI[I/IMBI€ HHCTPYMCHTBI U ITPUHAAJICKHOCTH.

Bo Bpemst paboThI:

1. BeimosiHsiiTE TOJIBKO Ty paboTy, KOTOpas pa3pellieHa Nperno1aBaTeeM.

2. 3a pa3bsSICHEHUSMHU II0 BCEM BOMNPOCAM BBIIOJIHEHUS NPAKTUYECKOIO 3aHATHS
oOparniaiiTech K IpenoaBaTesio.

3. bynpre BHHMMAaTenbHbl M akKypaTHbl. He oTBiekalTech camMu W HE OTBIICKAWTE
npyrux. He BmemmBaiiTech B mpolecc pabOThl APYrMX OOYyYaroIIMXCS, €CIH 3TO

MIPENYCMOTPEHO HHCTPYKIUEN

Ilo okoHYaHuU padOTHI:

1. HaBenuTe nmopsiiok Ha pabodyeM MeCTe U CIalTe ero MpernoiaBaTeio;

2. CpaiiTe npenoaaBaTeNio y4eOHYI0 JIUTEpaTypy U UHCTPYMEHTHI;

IIpu BbINOTHEHNH PadOTHI CTPOTO 3aNpeIaeTcs:
1. BecuienbHO XOUTh MO KAOMHETY U J1aOOpaTOPUH.
2. IToxupaTte noMenieHue kabunera(Jabopatopur) B pabouee BpeMs 0€3 pa3pelieHus

IMpenoaaBaTclIi.



Ilepeuennb 1a00paTOPHBIX PadoT Mo pusnke 1 odyqyaromuxcs 1 Kypcos

No Tema KomunuectBo | Ctpanuna
JacoB
1 N3mepeHue ycKopeHus Tena npu 1 10-11
PaBHOYCKOPEHHOM JIBHYKEHUH
2 N3yyeHue ABMKEHUS Telna, OpOLIEHHOTO 1 12-13
TOPU30HTAIBHO
3 Onpenenenne KECTKOCTU NPYKUHBI 1 14-15
4 Omnpenenenue koddduirieHTa TpeHUs 1 16-17
CKOJIBKCHUS
5 N3ydeHne 3aKkoHa COXPaHEHUS 1 18-19
MEXaHHYECKON YJHEPTUH
6 OmnbiTHAs MpoBepka 3akoHa boins - 1 20-21
Mapwuorra.
7 [IpoBepka ypaBHEHHSI COCTOSTHUS 1 22-23
UJCabHOTO ra3a
8 N3MepeHne OTHOCUTENBHOW BIAXKHOCTH 1 24-25
BO3/lyXa
9 Omnpenenenne DJIC 1 BHYTpEHHETO 1 26-27
COTPOTHUBJICHUS] UCTOYHHKA TOKA.
10 Mo1HOCTb TOKa B MPOBOJHUKAX TIPU X 1 28-29
MOCJIeI0BATETHHOM U TTapaJlIeIbHOM
COCIMHCHUHT
11 HaoOmronenne neiicTBUST MAarHUTHOTO ITOJISI 1 30-31
Ha TIPOBOJIHUK C TOKOM
12 N3yueHue SBIEHUS 3JIEKTPOMArHUTHOM 1 32-34
WHYKIIMW ¥ TIPUHIIAIA TeHCTBUS
TpaHnchopmaropa
13 N3mepenne yckopeHue cBOOOIHOTO 1 35
NIaJICHUS C TIOMOITHI0 MasTHHKA
14 Onpenenenue nokasaress NpeIoMIIeHUs 1 36-37
CTEKJIa
15 Ha6mogenue untepdepeHunu u 1 38-39
nudpakiiy CBeTa
16 Hab6nronenue CruionHoro u TMHERYaToro 1 40-41
CIIEKTPOB
17 N3yuyeHue TpeKoB 3apsKEHHBIX YACTHIL I10 1 42-43
dboTtorpadusm
18 MopenupoBaHue paguoaKTUBHOTO 1 44-45
pacmajna




JlabopaTtopnas paGora Nel

Tema: I/I3MepeHne YCKoOpeHUuda TeJa IIPU PABHOYCKOPEHHOM NBHKCHUH

Leab padoThI:

OobopynoBanmue:

Onucanmne padoThbI:

MU3MEPUTH YCKOPEHUE MAPUKA, CKATBIBAIOILIETOCS 110
HAKJIOHHOMY KeJ00y.

METATNYECKHH KeI00, MTaTUB ¢ MyPTON U 32KIUMOM,
CTJIBHOW IIAPUK, METAIMYECKUN HUIMHAP, U3MEpUTEIbHAsS
JIEHTA, CEKyHJIOMEP WIN 4achl C CEKYHIHOU CTPEIIKOM.
JIBuKeHME 1IapuKa, CKaThIBAIOIIETOCS 110 JKEI00Y,
IpUOIMKEHHO MOKHO CUUTATh PaBHOYCKOpPEHHBIM. [1pu
PaBHOYCKOPEHHOM JIBUKEHUH 0€3 HayaJIbHOM CKOPOCTU MOZYJIb
IIEPEMEILICHUS S, MOAYJIb YCKOPEHHMS a U BpeMs IBHKEHUA t

at”

i=

CBs3aHbI COOTHOIIICHUCM 2 .HOBTOMy, HU3MCPHUB S U t, MBI
2c

MO>KEM HalTH yckopeHue a no popmyne I YUtoOsl
MOBBICUTh TOYHOCTH U3MEPEHUS, CTABSAT OIBIT HECKOJIBKO pa3, a
3aT€M BBIYMCIISIOT CPEHHUE 3HAUCHUS U3MEPSEMbIX BEIMYMH.

IMpogoxuTeILHOCTD 3aHATHS: | Yac.

Xox padoThi:

1. CoOepure ycTaHOBKY, M300paKEHHYIO Ha PUCYHKE (BEpXHHUI KOHEI Jkeno0a
JOJHKEeH OBITh HAa HECKOJIBKO CAHTHMETPOB BhIIIIE HIKHETO). [lomokuTe B 5xe700 y ero
HIDKHETO KOHIA MeTaJUTMUeCKU IHap. Korna mapuk, CKaTUBIIKNCH, yIapUTCS O
IWUTHHIP, 3BYK yAapa MOMOXKET TOUHEE OMPEIeIUTh BpeMsl ABMKCHHUS IIaprKa.

2. OtMeThTe Ha )Keobe HaYaIbHOE MOJI0KEHUE IIapUKa, a TAKKE €ro KOHEUHOE

ITOJIOKCHHUC.

3. H3MepbTe paccTOsiHUE MEXy BEpXHEN U HU)KHEW OTMETKaMH Ha XkKejlooe
(MOZyb s IEpeMENICHHS IapUKa) U Pe3yabTaT U3MEPEHUs 3aMUIINTE B TAOJIHUILY.
4, Bri6paB MOMEHT, KOr/1a CeKyH/IHasl CTpeNKa HaXOAUTCs Ha JIJIEHUH, KPATHOM
10-tu, oTmycTuTe MAapUK 6€3 TOTUKa y BEpXHEH OTMETKU U U3MepbTe Bpems t 10
ynapa mapuka o muinsHap. [loBTopute onbIT 5 pa3, 3anMchiBast B TAOJIUILy PE3yJIbTaThI
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n3MmepeHui. [Ipu npoBeaeHnn Kaxa0ro onbITa IyCKauTe MapuK U3 OJHOTO U TOTO K€
HA4aJIbHOTO IOJIOKEHHUS, a TAK)XKE CIEANUTE 3a TEM, YTOOBI BEpXHUI TOpEL] IMIMHAPA
HaXOJMWJICS Y COOTBETCTBYIOIIEH OTMETKH.

. 0

I"'I: =

Ly i

H PC3yJIbTaT 3alIUIINTC B T36J'II/IHy.
5
ax—

5. Beruuciure

6. BbIumMciIUTE yCKOPEHHUE, ¢ KOTOPHIM CKaTBIBAJICSA MIapuK: . Pesynbrar
BBIYMCIIEHUH 3AIUIINATE B TAOJIHITY.
No S M a, m/c” t,c tep, C
OIIbITA
1
2
3
4
5

7. 3anummre BBIBO/JI: YTO BbI U3MCPAJIIN U Kakou IMOJIYYCH pC3yJIbTarT.

KoHTpoJibHBIE BOIIPOCHI:

1. Yto Takoe paBHOYCKOPEHHOE ABUKEHUE?

2. Yckopenue, ero o6o3HaueHue, Gopmysa U eIMHUIIA U3MEPEHUSI.

3. Kakyto popmyity Mbl HCIIOJIB30BAIIH 1711 HAXOXKJIEHUS! CPETHETO 3HAUCHHUS
BpeMeHu?

4. MoXeT 1M TOYKa UMETh YCKOPEHHUE, €CIIU €€ CKOPOCTh B IAHHBI MOMEHT PaBHA
HYJIIO?

Jlureparypa:

1. 'enpenmreiin J1.O., Jluk FO.M. ®uzuka. Yuebnuk misa 10 k1. — M., 2014.
2. Msixkumes I'. ., ByxosueB b. b. ®usnka. Yuebnuk ans 10 k1. — M., 2012.

HNuTepHeT-pecypcesbi:
1.http://www.consultant.ru
2.http://lwww.garant.ru
3. http://www.akdi.ru
4. http://ru.wikipedia.org
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JlabopaTopHnasi padora Ne2

Tema: I/Isyqune ABHMXKCHUSA TeEJia, 6p01l_leHHOI‘0 TOPU30HTAJbHO

Leab padoThI:

Oo6opynoBanmue:

Onucanmne padoThbI:

U3MEPUTH HAYaJIbHYIO CKOPOCTh TeJ1a, OPOILIEHHOTO
TOPU30HTANIBHO.
MITaTUB ¢ My(PTOH U 32)KHUMOM, U30THYTHIH 3KeT00,
METAJTTHYECKHUH IIapHK, JTUCT OyMaru, JUCT KOMMMPOBATHHOM
Oymaru, oTBeC, H3MEpUTEIIbHAS JICHTA.
[[Tapuk ckaThIBa€TCS MO U30THYTOMY KEJI00Y, HIKHSS 4acTh
KOTOPOTO TOpu30oHTalIbHA. [lociie oTphIBa OT jkeo0a mapuk
JBIDKETCS 110 mapabdoJie, BepIInHa KOTOPO HaXOIUTCS B
TOYKE OTphIBA IIApHKa OT xkenoba. BeidepeM cuctemy
KOOpAMHAT, KaK MOKa3aHo Ha pucyHke. HauanbHas BeicOTa
mapuka h u ganpHOCTh TosieTa | CBA3aHbl COOTHOIIIEHHUEM
_ g
= ﬂ . )
. CornacHo 3Toi#t hopmyJie Py YMEHbIICHUH
HayaJIbHOM BBICOTHI B 4 pasza JaJbHOCTh MOJIETA YMEHBIIIAETCS
B 2 pa3a. 3mepuB h u I, MOXHO HalTH CKOPOCTH IIapHKa B

g
Y=l =
MOMEHT OTpBIBa OT kejio0a 1o ¢hopmyiie 2h

ITpoaoKnTEILHOCTD 3aHATHS: | YJac.

Xoa padorbi:
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1. Cobepute ycTaHOBKY, H300paXKeHHYIO Ha pucyHKe. HIKHUN yyacTok xkenoda
JOJDKEH OBITh TOPU30HTAIBHBIM, a PacCTOSIHUE h OT HMIKHETo Kpas »ejioda J10 cTosia
JIOJDKHO OBITH paBHBIM 40 cM. Jlanku 3akuma JOJKHBI OBITh PACIIONOKEHBI BOJIM3U
BEpXHEro KOHIIA Kejo0a.

2. [Tonoxute moj xkeao00M JTUCT Oymaru, MpUIaBUB €ro KHUTOM, 9TOOBI OH HE
CIIBUTAJICS TP MIPOBEJICHUM OTBITOB. OTMETHTE Ha ATOM JINCTE C MIOMOIIBbIO OTBECa
TOYKY A, HaXOJSIIYIOCS Ha OJHOM BEPTUKAIM C HIPKHUM KOHIIOM JKeJlo0a.

3. [TomecTuTe B €00 MAapUK Tak, YTOOBI OH KacaJiCs 3a)KMMa, U OTITYCTHUTE
mapuk 0e3 Tojluka. 3aMeThTe (IPUMEPHO) MECTO HA CTOJIE, KyAa MONaAeT IIapUK,
CKaTHUBIIIKCH C JKeJI00a U TPOJIETeB 10 BO3AyXy. Ha oTMedeHHOE MeCTO MOJI0KUTE
JUCT OyMaru, a Ha HEro — JIUCT KOMUPOBAIBHOU Oymaru «paboyeil»» CTOpOHOIN BHU3.
[IpuaaBuTe 3TH JTUCTHI KHUTOM, YTOOBI OHU HE CABUTAINCH MPU TIPOBEICHUH OIBITOB.
4. CHOBa OMECTHUTE B JKeJI00 IMIApUK TaK, YTOOBI OH KacaliCsl 3a)KUMa, U OTITYCTUTE
0e3 Touka. [ToBTOpuTE ATOT OMBIT 5 pas, ciens 3a TeM, YTOOBI JJUCT KOIMMUPOBAIbLHON
OyMarv u HaXOJISAIIUICS IO/ HUM JIUCT HE CABUTAIUCH. OCTOPOIKHO CHUMHUTE JIUCT
KOIMUPOBAJIbHOM OyMaru, He CBUTasi HaXOSAIIErocs 101 HUM JINCTa, 1 OTMEThTE
KaKyIO-TH00 TOUKY, JSKAIYI0 MEXK/y OTIIEYaTKaMH. Y UTUTE IPU 3TOM, YTO BHIAUMBIX
OTIIEYaTKOB MOKET OKa3aThCsl MEHBIIIEC 5-TH, TOTOMY YTO HEKOTOPBIE OTIICUYATKH
MOTYT CIIUTBCS.

5. N3meppTe paccTosHue | 0T 0OTMEUEHHOW TOYKH JJO TOUKH A, a TAK)KE PACCTOSTHUE
L Mexay KpallHUMH OTIIEYaTKAMH.
6. [ToBTOpUTE MYHKTHI 1-5, OMYCTUB KEN0O TaK, YTOOBI PACCTOSIHUE OT HUKHETO

Kpast xkesioba 70 ctojna 6110 paBHo 10 cM (HauanbHas BeicoTa). M3MepbTe
COOTBETCTBYIOIIIEE 3HAYCHHUE JTATTBHOCTH MOJIETa U BBIUMCIIHTE OTHOIICHHS hy /h, m 1y

/1.

7. Pe3ynbpTaThl u3MEpeHUt 1 BRIYMCICHUH 3aMUIITUTE B TAOIHUILY:
Ne omeiTa h, m [, m hy/ h, . /1,
8. ITo pe3ynbTaTaMm NepBOro OMbITa BHIYMUCINUTE 3HAUCHNE HAYAIIBHON CKOPOCTH,

—j |5
“ 2

UCTIONB3Ys (popmyy
9. 3anummmTe BHIBO: YTO BbI H3MEPSUIM M KaKOH TIOJTydeH pe3ynbTaT
Jlureparypa:

1. l'enpenmreiin J1.O., Jluk FO.U. ®usuka. Yueonuk misa 10 ka1 — M., 2014.
2. Msikumies I. 1., byxoBues b. b. ®uznka. Yuebnuk mis 10 k1. — M., 2012.
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JlaGopaTopnas padota Ne3
Tema: Onpenesenune KECTKOCTH NPYKUHBI.

Hean padoThI: MPOBEPUTH CIIPABEITUBOCTh 3aKOHA ['yKa I IPYKUHBI JTHHAMOMETpA
U U3MEPUTH KOADPUIIMEHT KECTKOCTU STOM MPY>KUHBI.

OO6opynoBanme: mTaTuB ¢ My(HTON U 32KUMOM, TUHAMOMETP C 3aKJIEEHHOM IIKAJIOMH,
Ha0op rpy30B u3BecTHoM Macchl (1o 100 r), muHelka ¢ MUJITUMETPOBBIMU JICTICHUSIMHU.

Onmncanne pa6orei: CoriiacHo 3akoHy I'yka, MoIyinb 4 CHIIBI YIIPYrocTH M MOYIIb

X yUIMHEHUS TIPYKUHBI CBS3aHBI COOTHOIIIEHUEM I = kx. Mamepus £ u ¥ moxHo
_ffll
k

HaiiTH K09 HUIMEHT XKecTKocTH 2 1o popmyie X

IIpoxosxuTeILHOCTD 3aHATHSA: | Yac.

Xoxa padoThI.

Puc.176

NARANANANNIAN

Lily

&z2

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

2. TToBemmBas pa3JImYHOE YHCIIO IPY30B (OT OJHOTO J0 YETHIPEX ), BHIYUCIUTE JIJIs
F=m

Ka)KJ0r0 CIIy4asi COOTBETCTBYIOILEE 3HAYEHHUE E> 3 taxke U3MEPHTE

COOTBETCTBYIOLIEE YIJIMHEHHE MIPYKUHBI X

3. Pe3ynbrarhel n3MepeHuil U BBIYUCICHUH 3alUIINTE B TAOIUILY.
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Ne onbITa m, Kr mg, H X, H/'m

4, HayepTtuTe ocu KOOpAUHAT ¥ U F, BBIOEpUTE yI0OHBIN MaciiTad U HAHECUTE
MOJTyYEHHBIC IKCIIEPUMEHTAIbHBIC TOUKH.

5. Ouenure (KaueCTBEHHO) CIPABEIJIMBOCTh 3aKoHa ['yKa 11 TaHHOM NPy KUHBI:
HAXOJISATCS JIM SKCIIEPUMEHTAIBHBIC TOUKU 801U3U OOHOU NPAMOIL, NPOX0OAULElL
yepe3 HAYa10 KOOpOUHam.

6. 3anummre B TETpaau JJis Ta0OpaTOPHBIX PaOOT CAENaHHBIN BaMU BBIBOJI.

7. Berancnure k03 GUITMEHT &KECTKOCTH 10 popmyIie: X ucnonb3ys
pe3ynbTathl onbiTa Ne 4 (oH oOecrieunBaeT HAaMOOIBIITYI0 TOYHOCTb).

KoHTposbHbIE BONIPOCHI:

1. Chopmynupyiite 3axoH ['yka.

2. écTkoCTh MPY>KUHBI, TalTe ONpEIeTICHHUE.

3. B uém usmepsercs Ko3PPUIUEHT KECTKOCTH?

4. TexHn4eckoe MPUMEHEHHUE TOHATUS KECTKOCTH MPYKUHBI.

Jlureparypa:

1. 'eapenmreiin JI1.O., uk FO.U. ®usuka. Yuedonuk aiasg 10 k1. — M., 2014.
2. Msixumes . f1., Byxosues b. b. ®u3uka. Yuebnuk nns 10 k. — M., 2012.
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JlabopaTtopHasi paGora Ned
Tema: Omnpenesenue Ko3(pPpuiHEeHTa TPEHUS CKOJIbKEHUS.
Hean padoTbl: U3MepUTh KOIPPUIUEHT TPEHUS CKOJIBKEHUS JIEPEBA O JIEPEBY.

OO6opynoBanme: 1epeBIHHBIA OPYCOK, AepeBsiHHAS JIMHEIKaA, HAOOP TPY30B
n3BecTHOU Macchl (1o 100 1), TuHaMoMeTp.

Omnucanue padorbl: Ecnu THYTH OPYCOK € IPy30M 10 TOPU30HTAIBHON MOBEPXHOCTH
TaK, YTOO0BI OPYCOK JBUTAJICS PABHOMEPHO, MPUKIIAbIBacMas K OpycKy

TOpHU30HTAJIbHAA CHUJId paBHA I10 MOAYJIIO CHUJIC TPCHUA CKOJIBKCHHA ™’

F

JIEHUCTBYIOIIEH Ha OPYCOK CO CTOPOHBI MOBEPXHOCTU. Moaynb CHilbl TpeHust ™

F, = uN.
F,

CBA3aH ¢ MOAYJICM CHJIBI HOPMAJIBHOI'O JIaBJICHUA N COOTHOIIICHHUEM P

H=

E“p u N Mo dbopmyie N B

N3mepus * MO’KHO HaWTU KOA(DPUITMEHT TpEeHUS

JAHHOM CJIy4ae CHUJIa HOPMAJIbHOTO JaBJICHUS N paBHa Becy P OpycKa ¢ Tpy30M.

ITpoao/KnTEILHOCTD 3aHATHS: | Yac.

Xoxa padoThI.

1. Onpemenure ¢ IOMOLIBIO JUHAMOMETPA BeC OpycKa — °P U 3alMIIUTE B
MPUBEICHHYIO HIKE TaOIUILy.

Ne onibITa Psp, H N, H P, H

2. [Tonoxute OpyCOK Ha TOPU3OHTAIILHO PACIIONOKEHHYIO IEPEBIHHYIO TUHEHKY. Ha
OpYCOK MOCTaBbTE I'PY3.

3. [loctaBuB Ha OPYCOK OJMH IPy3, TIHUTE OPYCOK PABHOMEPHO MO TOPU3OHTAIBLHON
JMHEWNKe, U3MepAs ¢ TOMOIIbIO JUHAMOMETpa NpUKIIaasiBaeMyto cuiy. [loBropute
OTIBIT, TIOCTaBHB Ha OPYCOK JIBa U TPH Ipy3a. 3anuchIBaiiTe KaX/blii pa3 B Ta0IuUILy,
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MOMEIIICHHYIO B TETPaIu 1JIs Ja00paTOPHBIX paboT, 3HAYEHUS CUJIBI TpeHUsT P u

CHJIBI HOPMAJIBHOTO JIABJICHUS op "

4. HauepTuTe OCH KOOpJIUHAT Ny , BeIOepUTE yI00HBIM MacIITab U HAHECUTE
MOJTYYCHHBIC TPHU IKCIIEPUMEHTATHHBIC TOUKH.

5. Ouennre (Ka4e€CTBEHHO), TIOJTBEPIKIACTCS JIX HA OTBITE, YTO CHJIA TPEHUS TIPSIMO
MIPOTIOPITMOHANIbHA CHJIE HOPMAJIBLHOTO TAaBJICHUSI: HAXOASITCS JIH BCE
AKCIIEPUMEHTAJIbHBIC TOUKU 801U3U 0OHOU RPAMOIL, NPOXOOAUEIL Uepe3 Haualo
Koopounam.

6. 3anummTe B TETpaau sl 1a0OpaTOPHBIX PadOT CETaHHBII BaMU BBIBOJ.

F

iy

H = N’
7. Boruucnure kodpduiiueHt tpenus mno hopmyie HCIIOJIB3YS PE3YyJIbTaThI
onbiTa Ne 3 (oH obecrieunBaeT HAMOOIBIITYI0 TOYHOCTD) U 3aMUIIUTE €r0 3HAUYCHHUE.

KonTpoabHbIe BONPOCHI

1. YUrto Ha3biBaeTcs BecoM Tena’?

2. byzaeT 11 nmapamroTUCT BO BpeMsl IPbIKKA HAXOIUTHCS B COCTOSIHUM HEBECOMOCTU?
3. Ilpu KakuX yCJIOBUSX MOSBIISIETCS CUJIa TPEHUS?

4. ITocmoTpuTte BOKpyT ceOs. BuauTe a1 BbI M0JIe3HOE ACHCTBUE CUII TPEHUS?

Jlureparypa:

1. l'enpenmreiin J1.O., JIuk FO.U. ®usuka. Yueonuk misa 10 k1. — M., 2014.
2. Msixuiies I'. 5., ByxoBueB b. b. ®uszuka. Yueonuk nis 10 k1. — M., 2012.

3. CrenanoB C.B. Mexanuka. PykoBOACTBO MO BBIIOJIHEHHIO J1a0OPATOPHBIX padboT. —
[1® PHIIO Pocyunputop, 2002

17



JlabopaTtopnas paGora Ned
Tema: MHM3yuyeHue 3aK0HA COXPAHEHHS] MEXAHNYECKOIl IHEPIruu.

e padoThl: HAYIUTHCS U3MEPATH MOTCHIIMATHHYIO SHEPTUIO TIOIHATOTO HAJ| 3eMIICH
TeNa U ynpyro Ae(popMUPOBAHHOM MPY>KUHBI, CPABHUTH JBA 3HAYEHUS MOTCHIIUATBLHOMN
SHEPTUU CUCTEMBI.

O6opynoBanme: mTatuB ¢ My(QTOM ¥ JIAaMKOH, JWHAMOMETP J1A0OpATOPHBIA C
(ukcaTopoMm, JIeHTa U3MEPUTENIbHAS, TPY3 HA HUTHU JJIMHOM OKOJIO 25 cM.

IIpogosxuTeILHOCTD 3aHATHSA: | Yac.

Xoxa padoTbl

1. IIpuBsDKUTE TPY3 K HUTH, APYroil KOHEI[ HUTH IIPUBSIKUATE K KPIOUKY JTHHAMOMETpA M
u3MepbTe Bec rpy3a P; = m(Q (MOKHO HCIIOJIB30BaTh MacCy Ipysa, €ClId OHA M3BECTHA).
2.  Usmepsre paccrosaue | or kprouka TuHAMOMETpA [0 IIEHTPA TSHKECTH TPy3a.
3. IloguuMuUTE TPY3 0 BHICOTHI KPIOYKA AMHAMOMETPA U OIyCTHTE ero. IlogHuMas rpys,
paccTafRTe TIPVRUHY U VKPEIHUTE (PUKCATOP OKOJIO OTPAHHYHTEIILHOM CKOOBI.

T¢ TMOJIOXKEHHIO (PHKCATOpA M3MEPhTE JIMHEHKON MaKCHMaIbHOE
yumnerne Al mpysxunb.
5. PacTsnure pyKoW TPYKHHY IO CONPHUKOCHOBEHWs (HUKcaTopa €O CKOOOH |
OTCUHMTAKMTE MO IMIKaJe MaKCHMAaJIbHOE 3HAYCHHE MOJIYJISA CHIIBI YIPYTOCTH MPYKHHBI.
Cpennee 3HaYCHUE CHJIBI YIIPYTOCTH paBHO P/2
6. Haiinure BIcOTY majaeHus rpysa. Ona pasua h = | + Al
7. BoIumcinTe MOTEHIMAIBHYIO SHEPTUIO CHCTEMBI B MEPBOM TIOJOXEHHH Tpy3a, T.€.
nepeq HayajaoM TajJeHus, NPUHSB 3a HYJICBOM YpOBEHb 3HAYEHHE MMOTCHIIMAIBHON
SHEPTHH Ipy3a B KoHeuHoM mojiokernu: E', = mgh = Pi(l + Al).
8. B KOHEYHOM TIOJIOKCHHWHM TIpy3a €ro MOTEHIMANbHAs JHEPrHs paBHA HYIIIO.
[MoTeHIMaNbHAs SHEPTUS CHCTEMBI B DTOM COCTOSIHUM ONPEAENSETCS JIMIIb dHEPrUuen

ynpyro aeGopMUpOBaHHOMN NpY>KUHBL. Berauciure ee:
E, = KAI’/2 =PAI/2

9. Pe3ynbraThl U3MEpEHN U BEIYUCICHUN 3aHECUTE B TAOJIUILY

P, =mg [ Al F h=1+Al | E',=P; (1 +Al) E, = KAI*/2
=PAl/2

10. CpaBHuTe 3Ha4YE€HHS NOTEHUMAIBHOM JHEPTHUM B MEPBOM M BTOPOM COCTOSHHSIX
CUCTEMBI U CJIEJIAUTE BBIBOJ.
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KonTpoabHbIe BONPOCHI

1. OT 4ero 3aBUCUT NOTEHIMAIbHAS dSHEPrUs?

2. OT 4ero 3aBUCUT KMHETUYECKASI SHEPTUA?

3. B kakux ciaydasx MexaHW4ecKasi SHEPIHsi CUCTEMbI OCTACTCS HCM3MEHHOM?
4. Kakwe cuiibl Ha3bIBaIOT KOHCEPBATHBHBIMHE?

Jlureparypa:

1. l'enpenmreiin J1.O., Jluk FO.U. ®usuka. Yueonuk misa 10 ki — M., 2014.
2. Msxumes I'. 5., byxoBueB b. b. ®uszuka. Yueonuk ms 10 kit — M., 2012.

3. CrenanoB C.B. Mexanunka. PykoBoACTBO MO BBINOTHEHHIO Ja0OPATOPHBIX padboT. —
[1d PHITO Pocyunpubop, 2002

Cxema yCTaHOBKHM OIbITA

H:Fg
E I =
durcamop E g—:
E - Z:
3 =3
4| | 3 7=
purcamop
HUumus
e L
. _
T g—
—_— q
—_
= L
=
[}
X
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JlaGopaTopuasi padota Ne 6

Tema: OnbiTHas NpoBepka 3akoHa boius - Mapuorra.

eab padoThI: SKCIEPUMEHTAILHO IIPOBEPUTH 3aKOH bolins - MapuoTra.

OOopynoBanme: CTEKIISIHHBIM HUIUHIP BBICOTON 50 cM, CTEKIsSHHAS TpyOKa IIMHON
50-60 cm, 3akpbITas ¢ OAHOTO KOHIA, CTaKaH, TUIACTUJIMH, TEPMOMETp, JHHEHKa,
6apomeTtp-aHepou 1 (OJJUH Ha KJIACC), IITATUB C JIANKOW, XOJIOAHAS U TOpsYasi BOJa.

Onucanue padorsl: B nuianHap ¢ BOJOM OMyCKAIOT OTKPBITHIM KOHLIOM BHHU3 TPYOKY
(cM, pucyHoK). Eciau ypoBeHb BOJBI B TPYOKE HaXOAUTCSA HUXKE YPOBHS BOJBI B COCY/IE
Ha'®*  To naBieHme BO3yXa B TpyOKe paBHO cyMMe€ aTMOC(HEpPHOro H
THJIPOCTaTUYECKOrO JaBJICHUs CTOJI0A BOJBI BbICOTOM “ [l ympoleHus: pacyeToB
MO’KHO U3MEPATH JaBI€HUE B MUJUIUMETpax pTyTHoOro croida. Toraa, ¢ yueToM TOro,
YTO IUIOTHOCTh BOJBI B 13,6 pa3 MeHbIIE IUIOTHOCTU PTYTH, JJIA BO3[yXa B TpyOKe
MO>KHO 3aIHCaTh

p = H+ h/13,6 rne H — armocdepHoe maBleHHE B MIUIMMETPax PTYTHOTO

cronba, — pPa3HOCTb YpPOBHEH BOJbI B UWIMHApPE M TpyOKe, M3MEpEeHHas B
MuuMeTpax. B TpyOke 3akitoueHa MOCTOSIHHAsE Macca BO3JyXa, KOTOPBIA MOXKHO
CUMTaTh HAXOAIIMMCA TpPU TOCTOSSHHOW (KOMHATHOM) TemmepaType. OObeM u
JaBJICHUE BO3/yXa, 3aKJIOYEHHOIO B TPyOKE, MOKHO HU3MEHSTb, U3MEHss TIIyOUHY

V=S

norpyxxenust Tpyoku. O0beM Bo3ayxa B TpyOKe , e | — wmna cron6a

BO3/yXa; S__ wiom@anas cedeHuss TpyOku. [lockonpKy TUIOmagp MOMEPEUHOTO
CEYeHHUs] TPYOKM IMOCTOSIHHA, JJIMHA cToi0a BO3Ayxa B TpyOKe NpONOpLHOHAIbHA
o0bemy Bo3ayxa. Iloatomy st mpoBepku 3akoHa boins—Mapuorra J0CTaTOYHO

H+L -l = const.
13,6

IIPOBCPUTH CIIPABCIIIMBOCTL PAaBCHCTBA

IIponoxureLHOCTD 3aHsATHA: | Yac.

Xoxa padoTbl
1. CobGepute yCTaHOBKY (CM. PUCYHOK).

2. I3mepbTe GapomeTpom aTMochepHOe AaBIEHHUE B MM PT. CT.
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3. Tlorpysxast B BOLY TPYOKY OTKPBITBIM KOHIIOM BHHU3, H3MepbTe /¢ (IOBTOPHTE OIBIT
TpH pasza).

4. Pe3ynbTaThl U3BMEPEHUN 1 BHIYMCIICHUN 3aHECUTE B TAOIUILY.

Ne onbiTa H, mm.pT.CcT h, MM Y c=(H+
h/13,6)* 1

5. 3anumMTe B TETPAAU AJs 1a00paTOPHBIX pabOT BBIBOJ: YTO Bbl U3MEPSUIH U KaKON
IIOJIyYE€H PE3YJIbTaT.

Cxema YCTaAaHOBKM OIIbITA

KonTpoabHbIe BONPOCHI

1. [Ipu kakoM yCIOBUU CIipaBelJIUB 3aKoH boiins - Mapuotra?
2. [Ipon3BOANT JiK ra3 IaBJICHUE B COCTOSTHUUA HEBECOMOCTH?
3. N3MeHuTCs M HaWJIEeHHOE 3HAYEHUE ¢, €CIIU OMBIT MPOBOJUTH C APYrou

Maccou rasa?

Jlureparypa:

1. l'enpenmreiin J1.O., Jluk FO.U. ®usuka. Yueonuk misa 10 ka1 — M., 2014.
2. Msikumes . f1., Byxosues b. b. ®u3uka. Yuebnuk ms 10 k1. — M., 2012.

3. CrenanoB C.B. Mexannka. PykoBOACTBO IO BBIMOTHEHUIO TAOOPATOPHBIX padoOT. —
[1®d PHIIO Pocyunputop, 2002
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JlabopaTtopHnasi pa6ora Ne /
Tema: IIpoBepka ypaBHeHHUsI COCTOSIHUSI H€AJBHOIO ra3a .

Heab padoThI: 3KCIEPUMEHTAIBHO NOATBEPAUTh YPABHEHHUE COCTOSIHUS HI€ATBHOTO
rasa.

OﬁopyszaHHe: CTCKJIAIHHAsA TPY6Ka, 3aKpbITas C OJHOI'O KOHIIA,; ABa CTCKIIITHHBIX
MUIMHAPHUYICCKUX COCYya, GaPOMCTp; TCPMOMCTP, HHHGﬁKa; ropa4as 1 XoJoaHas
BOJa.

Onucanne padorbl : CHayana TpyOKy OMNYCKAalOT B COCYJl C ToOpsued BOIOM
3amasiHHbIM KOHIIOM BHM3, a 3aT€M — B COCY/Jl C XOJIOJIHOM BOJAOU OTKPBITHIM KOHIIOM
BHU3 (CM. PUCYHOK).

T;.

O0o03HauMM TEMIeparypy Tropsiueid BOJbI L, a xomogHom — “ % Torma nBa

pl?VISTl " pﬂ?vziTz )

COCTOSIHUS BO3/yXa B TPYOKE OIMKCHIBAIOTCA MMapaMeTpamMu

B nepBoM cocTosiHMM JaBlE€HUE BO3/1yXa paBHO aTMOC(EpPHOMY JaBJIECHHIO, BO BTOPOM

h:

— CcyMMe aTtMoc(epHOro MaBJICHHS M JaBJICHUS BOJSHOTO CTOJ0a BBICOTOM

Pi = Punis P2 = Pune T P8R

V,=1-8,

O06BeM Bo3ayxa B TPyOKE B MEPBOM COCTOSTHUU rae ! — gnmna TpyOKH,

S_ IJIONIA/Ib €€ MOIMEepeyHOro ceueHus. Bo BTOpOM cOCTOSSHUM 00BEM BO3ayXa
rIe — JUIMHA CTO0JI0A BOJIBI B TPYOKE.
B paboTe Hy>XHO NPOBEPUTH BHITIOJIHCHUE PABEHCTRA!

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

W

IIponosxurebLHOCTD 3aHsATHA: | Yac.

Xoxa paéoTbl

1. B cocyn c¢ ropsueir BOJION omycTuTe TPYyOKY 3aKpbITBIM KOHIIOM BHHU3 (CM.
pucyHok). Korma TpyOka HarpeeTcss u Temmeparypa BO3ayXa B HEHl CTaHET paBHOU

TeMIIepaType T BO/JIBI B COCY/I€, U3MEPHTE TEMIIEPATYPY rOPSAUEH BOJBI.
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2. 3akpoiite TpyOKy pe3UHOBOM MPOOKOI Ha HUTH U OMYCTUTE MPOOKOI BHU3 B COCY.T
¢ xonoaHoU Bonoi. Iloa Bogol BeIEpHUTE MPOOKY 32 HUTKY U OIYCTUTE TPYOKY JO

nHa cocyna. M3mepere temneparypy I XOJIOAHOW BOJIBI M JIMHY CTOJIOMKA BOJIBI B
TpyOKe Al.
I
= o
1 A
i .
S S R EERE R -

3. Ompenenure naBjieHUE Py BO3/lyXa B TPyOKE B IIEPBOM COCTOSIHMH IO MOKa3aHUIM
OapoMeTpa M JaBJICHHE BO3JyXa B TPYOKE BO BTOPOM COCTOSSHHUM TI0 (opmyJe:

p? =pn'm +pgh

4. Pe3ynbpTaThl M3MEPEHHA W BBIYUCICHUI 3aHECUTE B TaOJUIly, NOMEIICHHYIO B
TETpaau Jisl JabOpaTOPHBIX padoT.

T, K| Ty, K | 1 , M Al , M p1, ITa P2, I1a P1 ! IT, pz*(l AL )T,

5. 3anuimTe B TETpaau AJis 1a00paTOPHBIX pabOT BBIBOJ: YTO Bbl U3MEPSUIM U KaKOU
MIOJIy4Y€H pe3yJIbTar.

KoHTpoJibHBIE BONIPOCHI

1. Hanumute ypaBHEHUS COCTOSIHUS UAEATBHOTO rasa .
2. Yto Takoe uaeaibHbIN ra3?
3. Kakue pusndeckre BeTUIMHBI BXOIST B YPABHEHUSI COCTOSTHUS UCATBHOTO rasa ?

Jlureparypa:

1. l'eapenmreiin J1.O., Jluk FO.U. ®usuka. Yueonuk misa 10 k1. — M., 2014.

2. Msixumes I'. 5., byxoBueB b. b. ®uszuka. Yueonuk ms 10 ki — M., 2012.

3. CrenanoB C.B. MexaHuka. PykoBoJCTBO 110 BBHITIOJTHEHUIO JIAOOPATOPHBIX paboT. —
[1®d PHIIO Pocyunputop, 2002
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JlaGopaTopuas padora Ne 8
Tema: U3MepeHue OTHOCUTEIbHOM BJIAKHOCTH BO31yXa .
Lesb padoThl: HAYYUTHCS OMPEIENIATH BIAXXHOCTh BO3IyXa.
O0opynoBanme: ICUXPOMETP; CTaKaH ¢ BOJOW; ICUXpOMETpUUECcKas TadIuLa.

Onucanue padorsl [IcuxpoMeTp COCTOUT U3 ABYX OJMHAKOBBIX TEPMOMETPOB, OJIUH
13 KOTOPBIX OOMOTaH TKaHbO. Eciiu BOAsIHOM Map B BO3/lyX€ HE HACHIIIEH, TO BOJIA U3
TKaHU OyJIeT UCTIapSATHCS U MOKa3aHUsI «BIAKHOT0» TepMOMETpa OyIyT MEHBIIE, YeEM
cyxoro. YeM MHTEHCUBHEE HCHIApETCs BOAA (T. €. YEM MEHEE HACBILEH BO3AYX
BOJSTHBIM MapOM), TEM HIIKE MTOKa3aHUs «BJIAKHOTO TepMoMeTpay. 1o pa3zHuie
NOKA3aHWM IBYX TEPMOMETPOB MOKHO U3MEPSATH BIAXKHOCTh Bo3ayxa. C 3TON LEIBI0
COCTaBJISIFOTCS TaK Ha3bIBa€Mbl€ ICUXPOMETPUUECKHE TAOJIUIIbI, C TOMOIIbIO KOTOPBIX
HaxXOJT KOHKPETHBIC 3HAYEHUsI OTHOCUTEIILHON BIIAJKHOCTH BO3AYXa.

ITpoao/KNTEILHOCTD 3aHATHSI: | 4Jac.

Xoa padoTbl

1. B Havasne ypoka HaJUMBalOT BOJIY B pe3€pByap TEPMOMETPA, OOEPHYTOTrO MapJei (CM.
PUCYHOK).
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2. BenkxnaB munyT 20-25 (1MoKa Moka3aHus BIAXXHOTO TEPMOMETpa MEPEeCTaHyT
U3MEHSTHCS ), 3aMUCHIBAIOT MTOKA3aHUS CyXOI'0 U BJIAXKHOTO TEPMOMETPOB B TAOJIHILY,
MMOMENICHHYIO B TETPau JJIs TaOOPATOPHBIX PadoT.

3. C moMouip0 NCUXpOMETPUIECKON TaOIHUIIBI OTIPEACTUTE OTHOCUTEIBHYIO
BJIYKHOCTb BO3/yXa.
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4. 3anumuTe B TETpaau i 1a00paTOpHBIX pabOT BHIBOA: UYTO BBl U3MEPSIIM U KaKOU
IIOJIy4Y€H pe3yJIbTar.

tCVX’ OC tB.]'Ia)K! OC At, OC (Pa %

KOHTpOJILHBIe BOIIPOCHI

1. JaiiTe onpejeneHre OTHOCUTENIbHON BIaXKHOCTH BO3/1yXa.
2. Kornma pa3HOCTh MOKa3aHWl CyXOTrO W BIAXHOTO TEPMOMETPOB OOJbIIE: KOrnaa
BO3/IyX B KOMHaTe 0oJiee CyXou uin 00Jiee BIaXKHbIN?

3. UTo Takoe HACHIIICHHBIN Map

4. TloueMy cyXxoil U BJIaXHBII TEPMOMETP MOKA3BIBAIOT Pa3HYIO TEMIIEPATYPy
5. YUto Takoe Touka pochl

6. Uto Takoe ucmapeHue

7. YTo Takoe KOHACHCALHS

8. [Ipu KakuX yCIOBUSX OKPY’KAIOIIEr0 BO3yXa MOKa3aHUsi 000uX
TEPMOMETPOB HE OyAyT OTJINYATCS

Jlureparypa:

1. l'enpenmreiin J1.O., [luk FO.U. ®usuka. Yueonuk misa 10 k1. — M., 2014.
2. Msikumies I'. ., byxoBues b. b. ®u3uka. Yuebnuk mis 10 k1. — M., 2012.

3. CrenanoB C.B. Mexanunka. PykoBoACTBO MO BBIOJTHEHUIO Ja0OPATOPHBIX padoT. —
[1® PHIIO Pocyunpubop, 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

=
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JlaGopaTopuas padora Ne 9

Tema: Onpenenenue I/1C 1 BHyTpeHHero CONpoOTUBJICHUNA HCTOYHUKA TOKA.

Hean padoThl: >KcriepuMeHTanbHO onpeaeantb JJ[C UCTOYHUKA U €ro BHYTPEHHEE
COIIPOTHBJIICHUE.

Oo6opynoBanme: VICTOUHUK TOKA, aMIIEPMETP, BOJBTMETP, PEOCTAT, KIIFOY,
COEMHUTEIIbHBIE TPOBOAA.

Onucanue padornl: M3MepuB cuily TOKa B LIEMU U HAIPSDKEHHUE HA KIIeMMax
MCTOYHHUKA MPHU JBYX PA3JINYHBIX 3HAYCHUSAX BHEUIHETO CONPOTUBIICHHUS U 3aIIMCAB B
oboux ciaydasx 3akoH Oma i nojaHou nenu, nonydyum € =U;+ Iir, € =U, + Lor
rae € — O/1C ucrtounuka, I — BHYTPEHHEE COIPOTUBIIEHUE UCTOUHUKA, |3 u U;
— 3HAYEHMs CUJIbI TOKA U HAIPSKEHUS IIPU OJHOM BHEIIIHEM CONPOTHUBIICHUU LN,

a |, uU,— npu gpyrom.
HanucanHbie COOTHOIIEHHUS SBIFOTCA CUCTEMOM ABYX JIMHEWHBIX YPABHEHHUU C IBYMSI

HEM3BECTHBIMU € M I. Pemas a1y cucremy, momyunm € = (I3 Uy I, Up)/(11- 1),
r= (U2 - Ul)/( I, - |2)

IIpoxosxuTe/ILHOCTD 3aHATHSA: | Yac.

Xoa padoTnI

1. CoGepure 2IEKTPUUYSCKYIO IIETTh 110
M300paKEHHON Ha PUCYHKE CXEME.

2. YcTaHOBHUTE MOJBYHOK peocTaTa MPUMEPHO B
CpellHee MOJIOKEHUE, U3MEphTE CUITy ToKa |1 1 <A> {V\f
Hanpsokenue U;.
3. IlepenBuHyB MOJI3yHOK peocTaTa, uamepbte 1, u l
U..

4. Tlo npuBeaeHHBIM BbllIE (OpMYyIaM BbIUUCTUTE I
U E.

5. Pe3ynbTaThl H3MEpPEHUI M BBIUMCICHUH 3aITUIITUTE B TAOJINITY, TOMEIICHHYIO B
TeTpaau AJis labopaTopHbIX paboT. Huke npuBeneH oOpaser] 3Toi TaOIuIIbI.

1, A |1,,AU;.B| U,B LOm | ¢ B

6. 3amummre B TETpaau Il TaOOPATOPHBIX paObOT BRIBOJ: YTO Bl U3MEPSIIN U KaKOU
MOJY4EH pe3yibTar.
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KonTpoabHbIe BONPOCHI

1. Kakue cuibl OpuHATO Ha3blBaTh CTOPOHHUMU?
2. YTo Ha3bIBAIOT JICKTPOABHXKYILEH CHITON?
3. Chopmynupyiite 3akoH Oma JJisl TOJIHOM TeNH.

Jlureparypa:

1. l'enpenmreiin J1.O., Jlux KO.U. ®usuka. Yueonuk mist 10 k1. — M., 2014.
2. MsixumieB I'. ., byxoBueB b. b. ®usnka. Yueonuk nis 10 k1. — M., 2014.

3. CrenanoB C.B. DnextpuuectBo . PyKOBOACTBO 1O BBINOJHEHUIO JTaOOPaTOPHBIX
pa6ot. — [1d PHIIO Pocyunpubop, 2002
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JlaGopaTopuas padora Ne 10

Tema: MomHOCTh TOKA B MPOBOAHUKAX MPH UX M0OCJI€I0BATEILHOM U
napajijieJibHOM COeUHEHUM.

Hean paboThl: CpaBHUTH MOIIHOCTH TOKA B JBYX MPOBOJHHUKAX IPU HUX
MIOCJIETIOBATEILHOM M MMAPAJUICIbHOM MOIKIFOUEHHH.

Oo6opynoBanme: 6arapeiika, aMrepMeTp, BOJILTMETP, 2 PE3UCTOPA €
CONIPOTHUBJIEHUSIMU , KJIFOY, COEIMHUTENBHBIE IPOBO/IA.

Onucanue padoOThI: U1 CPABHEHUS 3HAYEHUI MOIIIHOCTH TOKA B ABYX ITPOBOJHUKAX,
COEIMHEHHBIX MOCIIEA0BATENBHO, YJ00OHEEe HUCIO0JIb30BaTh (opmyny P = I°R, IIOTOMY
YTO B TAKOM CJIy4ae CUja TOKA B IPOBOJHUKAX OJMHAKOBA. A U1l CPAaBHEHUS
3HAYEHUI MOITHOCTH TOKA B MMPOBOJIHUKAX MPU UX MapaNIETbHOM COCIUHEHUN
ynoGHee HCronb30Bath Gopmyny P =U? /R, IOTOMY 4TO IpH 3TOM HAIPSIKEHHE Ha
KOHIIaX POBOJHUKOB OJIMHAKOBO.

ITpoao/KnTEILHOCTD 3aHATHSI: | 4Jac.

Xoa padoTnI

1. CobepuTe 11€11b, U300pAKEHHYIO HA PUCYHKE:
/ |
'
1 2
2. W3mepbTe 3HAYECHME CHUITBI TOKA B KAKIOM ITPOBOJHUKE U HAMIPSHKEHUE HA

KOHIIaX MPOBOJAHUKOB. 3aMMILNTE PE3YJIbTATHl U3MEPEHUIN B TAOJIHUILY.

R, P,
ok b i

Il Ul Rl Pl I2 U2 R2 P2 R2 P2

3. Briuncnute 3HaueHue COIIPOTHUBJICHUSA IIPOBOAHUKOB, MOIIHOCTH TOKAa B HUX, d
TaKk)Ke OTHONIEHUS 3HAUCHUH COIIPOTHUBJICHNA U MOIITHOCTH TOKA.

4, Colepute 11811, U300PAKEHHYIO HA PUCYHKE:
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1

2
5. I/IBMepI)TG SHAYCHUA CHUJIbI TOKA B KAXKIAOM IIPOBOAHUKE, HAIIPAKCHUSA Ha KOHLIAX
ITPOBOJHUKOB. 3anumuTe IMoKa3aHus I/ISMGPCHI/Iﬁ B Ta6JIHIIy.
6. Brraucnure 3HaueHMs COIIPOTHUBJICHUS ITPOBOJAHUKOB, MOIIIHOCTHU TOKA B HUX, 4

TaK>K€ OTHOIIICHUS 3HAYCHUM COIMPOTHUBJICHUA U MOIIIHOCTH TOKaA.

B, B
1 |(Uy | By | Py | I, (U, | By | Py R, P,

6. 3anummure B TETPAaaAu BBIBOA: YTO Bbl USMCPAIIN U KaKou IMOJIYUCH PE3YyJIbTarT.

KonTpoabHbIe BONPOCHI

1. 3amumuTte ¢GopMyNbl IS TOCICAOBATEIBPHOTO W TAPALICIHHOTO COCAMHEHUS
MTPOBOJTHUKOB.

2. YTo Ha3bIBalOT MOIIHOCTHIO?

3. Chopmymupyiite 3akoH Oma 111 ydacTka IeTu.

Jlureparypa:

1. l'enpenmreiin J1.O., Jluk FO.U. ®usuka. Yueonuk misa 10 xi1. — M., 2014.
2. Msixuiies I'. 5., ByxoBueB b. b. ®uzuka. Yueonuk misa 10 k1. — M., 2014.

3. CrenanoB C.B. DnektpuuecTBO . PyKOBOACTBO MO BBIMOJHEHUIO JIA0OPATOPHBIX
pab6ot. — [1®d PHIIO Pocyunpubop, 2002
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JlabopaTopHasi padora Ne 11

Tema: HaOuroaenue geiicTBMSI MATHUTHOIO MOJISI HA IPOBOJAHUK € TOKOM.

Leab padoThl: Kccae10BATH IOBEICHNE TPOBOJIHUKA C TOKOM B MAarHUTHOM MOJIE.

OO0opyaoBaHMe: NCTOUYHUK MTOCTOSIHHOTO TOKA, 1yrooOpa3Hblii MarHUT, IITATHUB C
JIAIIKOM, KaTyIIKa-MOTOK, II0JJOCOBOM MarHuT, peOCTar, K04, COETMHUTEIbHbIE
IIPOBOAA.

Onucanne padoTsbl

Tpebyetcs onpenenuTh (KAYECTBEHHO), KaK 3aBUCHUT CHJIA, IEUCTBYIOIIAs HA
MPOBOJAHUK C TOKOM B MAarHUTHOM I10JI€, OT 3HAYEHUSI MATHUTHON UHAYKIIUU, CUITBI
TOKa B MTPOBOJIHUKE U JIJTUHBI POBOIHUKA.

ITpoao/KnTEILHOCTD 3aHATHSI: | 4Jac.

Xoa padoTsI

1. TlonBechbTe MPOBOJIOYHYIO KATYIIIKY K JIANIKe IITaTHBA, YTOOBI OHA HE Kacallach
BCTaBJICHHOT'O B HEE TMOJIIOCA IyTr000pa3HOro MarHuTa, pacioioKEHHOI0 Ha CTOJIE.
KoHI1bI KaTyIIKK MOJKIIFOUUTE YEPE3 PEOCTAT U KIH0UY K HCTOUYHUKY MOCTOSIHHOTO TOKa
(cm. pucyHok). Peoctar ycTaHOBUTE HA MAKCUMAIILHOE COITPOTHUBIICHHE.

2. 3aMKHHTE LeNb Ha HECKOJIBKO CEKYHJ] M 3aMEThTE€, HACKOJIbKO OTKJIIOHUTCS
KaTyIlIKa OT MEPBOHAYAIBHOTO TIOJIOKEHHS.

3. H3MeHss noniokeHue NOoA3yHKa peocTara, IOBTOPUTE OMBIT 2—3 pasa Mpu
Pa3IMYHOM CHJIE TOKA. BBIsICHUTE, KaK 3aBUCHUT CWJIA, JEUCTBYIOIIAsl HA KAaTYILIKY C
TOKOM, OT CHJIbI TOKA B KaTyLIKE.

4. He MeHss CWIIbI TOKA, CPABHUTE YTIJIbl OTKJIOHEHUS KATYIIKHA OT IE€PBOHAYaIBHOTO
IIOJIO’KEHUS TIPU OJTHOM, a 3aTe€M IPU JBYX MarHurtax (Jyrooopa3HoM M MOJIOCOBOM),
CJIO’KEHHBIX BMECTE OJHOMMEHHBIMHU ITOJIKOCAMHU, KAK TIOKA3aHO HA PUCYHKE.

5. BrsicHHTE, KaK 3aBUCHUT cuJila, JEHCTBYIONIAs HA KaTYUIKy C TOKOM, OT 3HAY€HUs
MarHUTHOW MHIYKLHH.
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6. IlogHecure qyrooOpa3HbIil MAarHUT K KaTyIIKE C TOKOM, a 3aT€M K THOKOMY
IpOBOJY, HAIPUMEP UIYLIEMY OT KaTYIIKH K KJII0Uy, M CPAaBHUTE UX OTKJIOHEHUS OT
MIepPBOHAYAILHOTO TMOJI0KeHMs. BhIsiIcHUTE, KaK 3aBUCHUT CUIIa, IEHCTBYIOIAs Ha
HPOBOJHHK C TOKOM, OT JITMHBI TPOBOIHUKA.

/. 3anumure B TETPaIu s JAOOPATOPHBIX padOT: YTO Bbl HAOIIOAAIU U KaKue
C/I€TIaJIA BBIBOJIBI.

KoHTpoJibHBbIE BOIPOCHI

1. Yto Takoe MarHuTHOE Ioe?
2. Kakoe neiicTBre Mbl HaOII01aTK, TOAHOCS MArHUT K KaTYIIKE ¢ TOKOM?
3. Chopmynupyiite npasuio Jlenna.

Jlureparypa:

1. l'enpenmreiin JI.O., Jluk FO.U. ®usuka. YueOnuk it 11 k. — M., 2012.
2. Msikumies I'. ., byxoBues b. b. ®uzuka. Yuebnuk ms 11 k. — M., 2012.

3. CrenanoB C.B. DnextpuuectBo . PykoBOACTBO MO BBINOJHEHUIO J1a0OPATOPHBIX
pa6ot. — I[1® PHIIO Pocyunpubop, 2002
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JlaGopaTopnas padora Ne 12

Tema: N3yuyeHue siBJICHUSA JIEKTPOMATHUTHON MHAYKIUM.

ey padoTsl: VccnenoBarts sIBIEHUE dJIEKTPOMAarHUTHONM HHIYKIIMH, OIPEIEIUTDh Ha
OMbITE, OT YETrO 3aBUCAT CUJIA U HAIIPABJICHUE MHAYKIIMOHHOIO TOKA B KaTyLIKE,
MO3HAKOMUTHCS C MIPUHIIMIIOM JAEUCTBUA TpaHCcPopMaTopa, HAYIUTHCS OPEACIIAT
K03 umeHT TpaHchopMaIuu.

OGopy/i0oBaHHe: MUITHAMIEPMETpP, HPOBOJIOYHAS KaTylIKa, JyroOOpasHbI w
II0JIOCOBOM MAarHMThI, ICTOYHUK TOKA, JIBE KATYIIKU C CEPAEYHUKOM, pEOCTaT, K04,
COEIMHUTEINbHBIE MPOBOAA, TpaHCc(hopmaTop JabOpaTOPHBIN pa3O00pHBINA, BOJBTMETPHI
EPEMEHHOIO TOKA.

Onucanue padoTsbl

NHAYyKIMOHHBIN TOK B 3aMKHYTOM KOHTYpPE BO3HUKAET IPU U3MEHEHUU MATHUTHOIO
MOTOKA Yepe3 oI b, OTPAHMYECHHYIO KOHTYpPOM. B anHO# paboTe MarHUTHBIN
MOTOK U3MEHSIOT CIEAYIOIIMMH CIIOCO0aMu:

1. usmensn 60 6pemeru MarHUTHOE TMOJIE, B KOTOPOM HAXOAUTCS HenoOBUMCHbIIL
KOHTYp — HanpuMep, BABUTasi MAarHUT B KATYIIIKY WJIM BbIIBUTas €r0 U3 KATYIIIKU;
2. nepemewyas 3TOT KOHTYp (WIJIH €ro 4acTh) B HOCMOAHHOM MAarHUTHOM TI0OJIE
(Hanpumep, HajZieBask KaTyIIKy HA Mardur).

IMpogoxuTeILHOCTL 3aHATHSA: | Yac.

Xoxa padoTbl

1. OnHy U3 KaTyiek 6e3 cepJeUHHKa MOAKIIOUNTE K 3a)KMMaM MUJLTHaMIIepMETpa.
Hanesaiite v cHUMalTe KaTyIIKy C CEBEPHOTO MOIIOCA AYT000Pa3HOTO MarHuTa ¢
Pa3IMYHON CKOPOCTHIO.

2. JIyist KaXK10T0 ciyvasi 3aMedaiTe MaKCUuMalbHOE 3HAUEHHE CUJTbI HHIYKIIMOHHOTO
TOKa U €ro HampasjeHHe (110 OTKIOHEHUIO CTPEIKA MUJUTHAMIIEPMETpa). 3aruIlnuTe
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BBIBOJI.

3. [lepeBepHuTE MarHUT U HAJIEHbTE KATYIIKY Ha €0 I0XHBIH MOJIOC, a 3aTeM
caumuTte e€. [loBTopuTe OMBIT, YBEIMYUB CKOPOCTH KaTylku. OOpaTuTe BHUMaHUE Ha
MOKAa3aHMs MUJLUTMAMIIEpPMETPa, B YACTHOCTH, Ha HAMPABIIEHUE OTKJIOHEHUS CTPEIKU
npubopa. 3aruIInTe BHIBOIBI.

4. Cnoxwute aBa MarauTa (IoJIOCOBOM U TyrooOpas3HbIi) OTHOMMEHHBIMU TIOJFOCAMH H
MTOBTOPUTE FKCIIEPUMEHT C PA3HON CKOPOCTBIO IBHKEHHS KATYIIKH OTHOCUTEIIBHO
MAarHUTOB. 3aMUIINUTE BHIBOI.

2 9acTh pabOTHI:

5. Colepute YCTaHOBKY, CXEMaTHYECKU
M300paKEHHYIO Ha PUCYHKE.
6. [IpoBeauTe CIEAYIOIIHE OIBITHI.

a) [loctaBpTe MOJ3YHOK peocTaTa B
OJIOJKEHHE, COOTBETCTBYIOIIICE
MUHUMAJIBHOMY CONPOTHBJICHHIO. 3aMKHUTE
— e KII0YOM. 3alUIIITe, YTO BBl HAOIIO Q)N

MIPU 3aMbIKAHUH LIETIH.
0)  Pa3omkHuTE 1eNb. 3aNUIINTE, YTO BBI
HaOJII0/1a]Id MPU Pa3MbIKAaHUU 1ICTIH.

0) PazoMkHUTE 1lenb. 3aUIIUTE, YTO Bbl HAOIIOJANH MPU PA3MbIKAHUH LIETIH.

B)[Ipn 3aMKHYTOM 1leMM UW3MEHSUTE TIOJOXKEHHE TIOJI3yHKa peocTara |
Ha0IroAalTe 3a TOKA3aHUSIMU MUJUTHAMIIEpMETpa. 3aluIInuTe, YTO BbI HAOIOJAIH.

r) Kakue siBnenusi, HabmtomaeMple B 3TOM OIIBITE, MMOMOTAIOT TMOHSATH MPUHIIMI
neuncTBus Tpanchopmaropa? 3anuiruTe CBOM OTBET.

7. Onpeaenure NepBUYHYI0 OOMOTKY U JIB€ BTOPUYHBIC KIIEMMBI.

8. IlpucoenuuuTe NMEPBUYHYI0 OOMOTKY K CETH MEPEMEHHOT0 TOKA HaINpPsSKEHUEM
36 B u uzmepbTe HanpsiKEHUE HA OJHOM U3 BTOPUYHBIX OOMOTOK.

9. Boruucnure k03QppuuueHT TpancpopMaluu.

10. IIponenaiiTe aHamOTUYHBIE NEUCTBUS ISl APYTO BTOPUIHON OOMOTKH.

11. TlpucoenuanTe OAHY M3 BTOPHUYHBIX OOMOTOK K CETH TMEPEMEHHOTO TOKa
HarnpsbkeHueM 4 B u u3MepbTe HanpspKeHHE Ha IEPBUYHON 0OOMOTKE.

12. Beraucnure ko3¢GGUIueHT TpaHchopMaIiuim.

13. [lonyueHHbIC JaHHBIC 3AMUIITUTE B TAOIUILY.
10. 3anummTe BBIBOJbI U3 IKCIIEPUMEHTA.
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Tabmura

U U]_ U2 K1= U1/U K2=U2/U

4B

36 B

KonTpoabHbIe BONPOCHI

1. B 4em 3akmtouaercs SIBICHUE SJIEKTPOMArHUTHOW UHIYKIUU?
2. Kako#i TOK Ha3bIBalOT MHAYKIIUOHHBIM?

3. ChopmynupyiiTe 3aKOH 3JIEKTPOMArHUTHON MHAYKINHU. Kakoi
dbopmyIioi OH OMUCKIBAETCS?

4. Kak dhopmynupyetcs npasuio Jlenna?

5. Kakosa cBs3p npaBuiia JIeHna ¢ 3akOHOM COXpaHEHUS
sHeprumn?

6. B ueM 3akiroyaeTcst NPUHIMIIOM JIeHCTBUS TpaHchopmaTopa?
7. Kakoli Tok Ha3bIBatOT MHIYKIIMOHHBIM?

8. Uto Takoe ko3P duiineHt Tpanchopmauu?

9. Buasl korpdunmrenta tpanchopmanuu.

Jlureparypa:

1. 'eapenmreiin JI.O., JIuk FO.U. ®usuka. Yueonuk mag 11 ki — M., 2012.
2. Msixumes . f1., Byxosues b. b. ®u3uka. Yuebnuk mns 11 k1. — M., 2012.

3. CrenanoB C.B. DnextpudectBo . PyKoBOACTBO 1O BBIMOJHEHWIO J1a0OPATOPHBIX
pab6ot. — [1d PHITIO Pocyunpubop, 2002
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JlaGopaTopnas padora Ne 13
Tema: U3mepeHue yckopeHue cBOOOIHOTO NaeHHs ¢ MOMOIIbI0 MASITHUKA.

e padoThl: U3MEPUTH YCKOPEHHE CBOOOTHOTO MAJICHUS C TOMOIIBIO MasiTHUKA.

Oo0opyaoBaHme: MTAaTUB ¢ My(PTOH M KOJBIIOM, IIIAPUK C OTBEPCTUEM, YAChl, HUTD,
W3MEPUTENbHAS JICHTA, TUHENKA C MUJUTUMETPOBBIMU JICJICHUSIMU.

Onucanue padoThl: IEproa KoJIeOaHUI MaTEMaTHIECKOTO MasiTHUKa T = 2mv1 /9.
[ToaTOMY, U3MEPUB JUIMHY MAaITHUKA U MIEPUO KOJIeOaHUN, MOKHO OMPENIETUTh
YCKOpPEHHE CBOOOTHOTO Ma/ICHMUS.

IIpogosxuTe/ILHOCTD 3aHATHSA: | Yac.

Xox padoTbl

1. VY cTaHOBUTE IITATUB HA KPAKO CTOJIA M 3aKPENUTE Y BEPXHETO KOHIIA IITAaTUBA C
noMo1ibio My(dThl kKoib1o. [loaBechTe K HEMY IIAPUK HA HUTH.

2 M3mepbTe pacCcTOsTHUE OT TOYKM IOJIBECA JI0 LIEHTPA MapHuKa

3 OTKJIOHUTE MIAPUK OT MOJIOKEHUSI paBHOBECHS Ha 5 — 10 CM U OTIYCTHUTE €TO.
4, N3mepbTe BpeMmsl, B TEUEHHE KOTOPOro mapuk coepiaet 40 koinedaHuii.

3) Boluncnure 3HaueHHE YCKOPEHUS, BBIPA3UB €ro U3 POPMYIIbI AJIs IEPUOIA.

6 Pe3ynpTaThl 3aUIIUTE B TAOJIUILY.

2
Ne ombiTa [, m N t,c g, M/C
2
7. CpaBHHUTE MTOTyYEHHOE 3HAUEHHE YCKOPEHUE CO 3HaUeHneM 9,8 m/c”.
8. 3anuImTe BLIBOI.
KoHTpoJibHBIE BONIPOCHI
1. Kax 3aBucut yckopeHue cBOOOTHOro majieHus OT reorpayecKoi HMpoThl?
2. Kax 3aBucut yckopeHue cBOOOTHOTO MafeH!s OT BHICOTHI Hafl 3eMIIEN?
3. UeMy paBHO yCKOpEHHE Ha IPYTHX [IaHETaxX ?

Jlureparypa:
1. l'enpenmreiin J1.O., Jluk FO.W. ®usuka. Yueobnuk mpisa 11 ki — M., 2014.
2. Msixumies I'. 5., ByxoBueB b. b. ®uzuka. Yueonuk mna 11 k1. — M., 2012.
3. CremanoB C.B. OnexktpuuectBoO . PyKOBOACTBO 10 BBIIOJIHEHHUIO
naboparopubix padot. — [1d PHITO Pocyunpubop, 2002
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JlabopaTtopnas padora Ne 14

Tema: OnpenesieHue MoOKa3aTes MPeJOMJICHUS CTEKJIA .

Heab pabdoThl: onpeaenuTs MOKa3aTellb IPETOMIICHHUS CTEKJIa C TTOMOIIIBIO
IIOCKONApaslIeIbHOM IUIACTUHKH.

OO6opynoBanme: mIOCKONapaieabHas IUIACTUHKA, OyJIaBKH, IMHEWKA, TPAHCIIOPTHP.
Onucanue padotsl: [Tocie npoxoxkaeHUs Yepe3 CTEKISTHHYIO TIOCKOapaieIbHYy 0
TUTACTUHKY JIyd CBETa CMEIAETCsl, OJTHAKO €T0 HAIIPABJICHNE OCTACTCS TIPEHKHHIM.
AHanu3upys X0 Jyda CBETa, MOKHO C IIOMOIIBI0 TEOMETPUYECKHUX TTOCTPOSHUH
OTIPEICIIUTh TI0Ka3aTeNb MPEJIOMIICHHS CTeKIa N = sina/sinf ,rie o u f —
COOTBETCTBEHHO yT0JI TAJICHUS U yTOJI IPEJIOMIICHHUSI CBETOBOT'O JIy4a.

IIpoxosxuTe/ILHOCTD 3aHATHSA: | Yac.

Xoa padoTnl

1. ITosioxuTE HA CTON JIUCT KAPTOHA, @ HA HETO — CTEKJISIHHYIO IIACTUHKY.

2. BOTKHUTE B KQpTOH 10 OJJHY CTOPOHY TUTACTUHKHU ABE OynaBKku — [ u 2 TaK, 4TOOBI
OynaBka 2 Kacajiach TpaHH IJIACTHHKY (CM. puCyHOK). OHU OyayT OTMeYaTh
HaIIpaBJICHHUE MAJAOLIEro JIy4a.

3. I'msaas cKBO3b IIACTUHKY, BOTKHUTE TPETHIO OyJIaBKY Tak, YTOObI OHA 3aKpbIBaja
nepsble ABe. [Ipu 3ToM TpeThs OynaBka TOXeE T0JKHA KacaThCsl INTACTHUHBI.

4. Yoepute OynaBku, 00BEUTE IJIACTUHY KapaHJalIOM U B MECTaX MPOKOJIOB JIMCTA
KapToHa OyJIaBKaMH IMOCTaBbTE TOUKHU.

5. Hauepture magaronuii ayd 1—2, mpeaoMIIeHHBIN JTyd 2—3, a TaKxke
MEPHEHANKYJIAP K TPAHUIIE IUIACTUHKH (CM. PUCYHOK).

6. OTmeTbTe Ha ydax TOUKU A u B, 1y kotopeix OA = OB. U3 Touek 4 u B omyctute
nepneHauKysapbl AC u BD Ha neprieHauKyasp K rpaHuLe IJIaCTUHKA (CM. pUCYHOK).
7. N3mepuB AC u BD, Beruncnure nokazarenb NpeJOMIICHHS CTEKIIA, UCIIOIb3YS
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(bopMyIIBI:
211 oL
- . =M.
st [

sino = AC/OA, sinf = BD/OB = BD/OA, n = AC/BD.

8. HOBTOpI/ITC OIIBIT 1 PACYCThl, U3MCHHUB YI'OJI ITIAACHUA O.

9. Pe3ynbTaThl H3MEPEHUI U BEIYMCIICHUHN 3aUIITUTE B Ta0IUITy, TOMEIICHHYIO B
TETpaan Il JIA00paTOPHBIX paboT. Hike mpuBeACHBI TEPBhIE IBE CTPOKU ITOM
TaOJIULIBL.

No orieita | AC, MM BD, MM |n

10. 3anummuTe B TETpaau A Ja00PATOPHBIX PaObOT BBIBO: YTO BbI U3MEPSUIH U KaKOM
MOJIYYEH PE3yJIbTar.

KonTpoabHbIe BONPOCHI

1. B 4yeM COCTOUT CyHIHOCTb SIBJICHUS MPEJIOMIICHHS CBETA, M KAKOBA MPUYHUHA 3TOTO
SIBJICHUS?

2. Tlpu kakoM yriie NAJEHHs JIyd CBETA, MPOXOAS CKBO3b IUIOCKOMAPAJUIEIBHYIO
IJIACTUHY, HE CMENIaeTCs?

3. UTo MOXHO CKa3aTh O JUIMHE W YacTOTE€ CBETOBOTO Jydya IpU IEPEXOJE €ro M3

BO3/lyXa B aamas?

Jlureparypa:

1. l'eapenmreiin JI1.O., JIuk FO.U. ®usuka. YueOnuk mist 11 xi1. — M., 2012.
2. Msikumes . f1., Byxosues b. b. ®u3uka. Yuebnuk mns 11 k1. — M., 2012.

3. CrenanoB C.B. Ontuka. PykoBOACTBO MO BBIMOJHEHUIO J1TA0OPATOPHBIX padOT. —
[1®d PHIIO Pocyunputop, 2002
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JlabopaTtopnast paGora Ne 15

Tema: Ha0mwonenne narepdepenunu U audpaxkuum cBera.

ean padoThI: SKCIIEPUMEHTAIILHO U3YYUTh SBICHUS HHTEpPEpeHINH U TU(PAKIIAH.
Oo6opynoBanme: ryIeKTpUYECKas jJamIia ¢ IpsIMOM HUTHIO Hakaia (0/{Ha Ha Kjacc), JIBE
CTEKJISTHHBIE TUTACTUHKH, paMKa M3 TTPOBOJIOKH, CTEKJISTHHAS TPyOKa, MBUThHAS BOJA,
KOMIIaKT-INUCK, CIUPTOBKA, CITUYKH, JIE3BHE OE30MacHO OPUTBBI, KAPOHOBAS TKAHB
YEpHOTO IIBETA, MUHIICT, ITAHTCHITUPKYJIb.

Onucanne padoTsbl

OO6b1yHO UHTEpPEpEeHIM HAOTIOAACTCS TPU HATIOKEHUHU BOJIH, UCITYIIIEHHBIX OAHUM U
TEM K€ UCTOYHUKOM, TIPHUIICIINX B TAHHYIO TOUYKY PA3HBIMH ITyTSMHU.

BcenenctBue nudpakiuy cBeT OTKIOHSIETCS OT MPSMOJIMHEHHOTO paclpoOCTpaHEHUS
(Hanpumep, BOIM3U KpaeB MPENSITCTBUM).

IIpogosxuTe/ILHOCTD 3aHATHSA: | Yac.

Xoxa padoTbl

OmnpiT 1. OKyHUTE IPOBOJIOYHYIO PAMKY B MBUIBHBIN pacTBOP U BHUMATEIBHO
paccMoTpuTe 00pa30BaABIIYIOCS MBUIBHYIO TJICHKY. 3apUCYUTE B TETPAIH s
1abopaTOpHBIX paboOT YBUACHHYIO BaMU HHTEPhEPEHITMOHHYIO KapTuHy. O6paTute
BHHUMAaHHE, YTO MPHU OCBEILICHUH IJIEHKH O€IbIM CBETOM (OT OKHA WUJIW JIAMIIbI)
BO3HUKAIOT OKPAIICHHBIE MTOJIOCHI.

C noMoIIbIO CTEKIITHHON TPYOKHU BBIAYWTE MBUIbHBIN My3bIpb U BHUMATEIBHO
paccmotpute ero. [Ipu ocBemeHnu ero 6eapIM CBETOM HabJr01aeTcsi 00pa3oBaHue
IIBETHBIX UHTEP(hEPEHITMOHHBIX KoJell. [Io Mepe yMeHbIIIeHHs TONIIUHBI TUICHKU
KOJIbLIA, PACIIUPSACH, IEPEMENIAIOTCS BHU3.

3anumure B TETPaau s JIA0OPATOPHBIX pabOT OTBETHI HA BOTIPOCHI:

1. [ToueMy MBUIBHBIE Y3bIPH UMEIOT PALYKHYIO OKPACKy?
2. Kakyro (popmy uMeEIOT paryKHbI€ OJIOCHI?
3. [ToueMy okpacka my3bIpst BCE BpeMsI MEHSIETCS ?

OmnpiT 2. TiatenbHO NPOTPUTE JIBE CTEKIISIHHBIC TUIACTUHKHU, CJI0KUTE UX BMECTE U
COXXMHTE TajbiiaMu. M3-3a HenpeanbHOCTH (hOPMBI COTIPUKACAIONTUXCS TIOBEPXHOCTEH
MEXy MJIACTUHKAMH 00pa3yrOTCsl TOHUANIITNE BO3AYIIHbIE TycTOTHI. [Ipn oTpaxenun
CBETa OT MOBEPXHOCTEN MJIACTUH, 00Pa3yIOUIUX 3230, BOSHUKAIOT SIPKUE PaTyKHbIC
M0JIOCHI — KOJIbLIEOOpa3HbIe UM HENpaBUiIbHOU (popMbl. [Ipy u3MeHeHuu cuibl,
CKMMaIOIEeH TUTACTUHKHY, U3MEHSIIOTCS PacroiockeHne U popma moJioc. 3apucyire
YBUJCHHBIC BAMU KapTUHKU B TETPaAU JIJIs TaOOPATOPHBIX padOT.

38



3anuimTe B TETpaau AJs 1a00paTOPHBIX pabOT OTBETHI Ha BOIIPOCHI:

1. Iloyemy B MecTax CONPUKOCHOBEHUS IIACTHH HAOJIIOAI0TCS IPKHUE PaTy’KHbIS
KOJIbIIEOOpa3HbIe WM HEMPABUIBHOM (POPMBI 1TOJIOCHI?

2. Ilouemy c U3MEHEHHEM HaKUMa U3MEHSIOTCS (popMa U pacHOIOKEHHE
UHTEP(PEPEHITMOHHBIX TTOJI0C?

OmnpiT 3. PaccMoTpuTe BHUMATENIBHO MO/ Pa3HBIMU yTilaMU TOBEPXHOCTh KOMITAKT-
JUCKa (Ha KOTOPYIO MTPOU3BOAMTCS 3anuch). UTo Bl HaOmtogaeTe? OObsICHUTE
HaOmonaemble siBiieHUs. OnuiuTe THTEPPEPEHIIMOHHYIO KapTUHY.

OmnpiT 4. Bo3pMuTE NUHIIETOM JIe3BHE 0€30MMacHOM OpUTBBI U HATPEUTE €ro Hal
IJIaMEHEM CIIUPTOBKHU. 3apUCyHTe HAOII0JaeMyl0 KapTUHY B TeTPaan JIs
1ab0opaTOPHBIX PadoT.

3anummTe B TETpaau s JJA0OPATOPHBIX pabOT OTBETHI HA BOTIPOCHI:

1. Kaxoe sBienue BbI HaOMromaan?

2. Kax ero MoxHO OOBSICHUTE?

Omnpit 5. I[TocMOTpUTE CKBO3b YEPHYIO KAIIPOHOBYIO TKaHb HA HUTh TOPSLIEH JIAMIIBI.
[ToBopaunBasi TKaHb BOKPYT OCH, 100€NTECh UETKOW TU(PAKIIMOHHON KapTHUHBI B BUJIE
JBYX CKPEILEHHBIX MO MPSAMbIM YTJIOM IU(PPAKIUOHHBIX MOJIOC. 3apUCYyHTE
HaOMoAaeMblil TU(PaKIIMOHHBIN KPECT B TETPAU AJI TaOOPATOPHBIX PadoT.
OO0bsacHUTEe HAOII0JaeMble SIBJICHHUSL.

3anummTe B TETPaIu AJis 1abOpaTOPHBIX pabOT BBIBOJIBI.

VYKaxxuTe, B KAKUX U3 MPOJICITAHHBIX BaMU ONBITOB HAOIIOAATIOCH SIBJICHUE
UHTEPPEPEHIINH, a B KAKUX — SBJICHUE TUDPAKIIIH.

KoHTpoJibHBIE BONIPOCHI
1.  Kak nomy4daroT KOr€peHTHBIE CBETOBBIE BOJIHBI?
2. B uem cocrout siBnenue natephepeHIum cera?

3. Kakoe siBiieHre Ha3pIBatOT qudpakiyein?

Jlureparypa:

1. 'eapenmreiin JI1.O., JIuk FO.U. ®usuka. Yueonuk mug 11 ki — M., 2012.
2. Msixumes I'. 5., byxoBueB b. b. ®uzuka. Yueonuk ms 11 k1. — M., 2012.

3. Kabapaun O.0., OpnoB B.A. DkcnepuMeHTalbHbIe 3aaHus mo ¢usnke. 9—11
KJIacchl: yueOHOe mocoOue sl yJammxcsi 00meo0pa3oBaTebHbIX yUPEKICHUN. —

M., 2001.
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JlaGopaTopnas padora Ne 16

Tema: HaOuaroaeHne CIJIOIIHOTO M JIMHEHYATOr0 CIIEKTPOB.
eab padoThl: M3yYECHHUE CILIONIHOIO CIIEKTPa U3JIyYEHUS TBEPABIX TEI U

JMHENYaTOro CIeKTpa ra3oB; 03HAKOMJICHHE C YCTPOUCTBOM M paboTON CIEKTPOCKOIA.
OO0opyaoBaHMe: CIIEKTPOCKOII MIPSIMOTO 3pEHUs, INIOCKOMapaieIbHasl IIIACTHHA CO
CKOIIICHHBIMH TPAHSIMHU, JIAMITOYKA Ha TOICTaBKe, HA0OP CIEKTPAThHBIX TPYOOK C
BOJIOPOJIOM, T€TTUEM B HEOHOM, TIPUOOP IS 3a)KUTAHUS CIIEKTPATBHBIX TPYOOK, SKpaH
CO MIEJBIO.

Onucanne padoTsbl

TpeOyeTcs u3y4uTh CIEKTP CBETA, U3IyYa€MOT0 HAarpEThIM TBEPABIM TEJIOM
(HUTBIO HAKAJIMBAHUS IEKTPUUYECKOM JIaMIIbl) U CIIENATh BBIBOJIBI O XapaKTepe 3TOr0
CIEKTpa. 3aTeM CIeAyeT U3YUUTh CIEKTPBI U3IyYEHUS Fa30B B aTOMapHOM COCTOSIHUM
Y TAK)KE CHIEJIaTh BBIBOJBI O XapAaKTEPE CIEKTPOB.

IIpogosxuTe/ILHOCTD 3aHATHSA: | Yac.

Xoa padoTnI

1. V3yunrte yCTpONWCTBO CIIEKTPOCKOMA.

2. YKpenuTe CIEKTPOCKOM B JIAINKE IITaTHBA, PACIIOIIOXHUB KOJUIUMATOPHYIO IIEITh
BepTUKaIbHO. [lepen 1ienbio Ha pacCTOSTHUN HECKOJIBKUX CAHTUMETPOB YCTAHOBUTE
AIEKTPUUECKYIO JIAMITIOYKY, YTOOBI HUTh HaKaJIMBaHUS ObljIa Ha BHICOTE IIIEIIH.
PaccmoTpuTe uepe3 oKyJisip CIUIONTHOM CIEKTP U3TYyUCHUs] HUTH JIaMIIbI.

3. Bo3pmuTe B 0JIHY pyKy dKpaH CO MIEIbI0, a B APYTYI0 — CTEKISHHYIO TUTACTHHY C
KOCBIMU TPaHsSAMH. JKPaH PACIOI0XKUTE BEPTUKAIBHO Ha (hOHE TOPSAILEH JTaMITbl Ha
pacctosinun 30—40 cm OT 1I1a3a, a IIACTUHY — TOPU30HTAIIBHO MEPE TJIa30M.
[TocMoTpuTe Yepe3 Kocble rpaHu MIACTUHBI HA XOPOIIO OCBEIICHHYIO IIENb B IKPaHE.
Crnerka moBopaunBas IJIACTUHY BOKPYT BEPTUKAILHOM OCH, 100EHTECh HAanOOJIbIIEH
SPKOCTH BUJIMMOTO IIBETHOT'O N300payKCHHUSI IIIEITH.

4. 3apucyiiTe HaOII0IaeMbIi CIIEKTP. Y KAKUTE MOCIEI0BATEIbHOCTh YePEIOBAHUS
I[BETOB B CILJIOIIIHOM CIIEKTpE.

5. BxurounTe cnekTpaibHy0 TpYOKY ¢ BojiopoaoM. [IpoBenute HabmoaeHNE
JMHENYaTOro CIeKTpa ¢ MOMOIIbI0 ciekTpockomna. [loBropute Habmo1eHNEe
JMHEWYATOro CHEKTpa ¢ MOMONIBIO MIIOCKOMAPAIIIETbHOMN IIJIACTUHKU: YEpPE3 IPaHu,
obOpazyromue yroa 60° u yron 45°. 3apucyiite HaOII0/1aeMblid CIIEKTP. 3aMUIIUTE
MOCJIEA0BATEILHOCTD IIBETOB BUJUMbIX CHEKTPAIbHBIX JTUHUH.

6. IloBTOpHTE HAOIIOICHNS JIMHEHYATHIX CIIEKTPOB COTJIACHO II. 5: ) JJIsl renus; 0)
JUTsl HEOHA.
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/. 3anmummure B TETPaau sl TaOOpaTOPHBIX pabOT: YTO BbI HAOIIOAANU U KaKue
C/IeJIaJIA BBIBOJIBI.

Konmponwnuie sonpocut
1. KakxoBa mpuumnHa pa3yiokeHusi 0e10oro cBera B CIeKTp?
2. Kak 00BSICHUTH IPOUCXOXKICHUE TUHEHYATHIX CIIEKTPOB?
3. B uem paznuune nudpakimOHHOTO U TUCIEPCUOHHOTO CIIEKTPOB?

4. IlpuBenuTte npuMepsl MPAKTUYECKOTO UCIIOIb30BaHUS CIIEKTPOB?

Jlureparypa:

1. 'eapenmreiin JI1.O., Jluk FO.U. ®usuka. Yuedbnuxk mug 11 ki — M., 2012.
2. Msixumes . f1., Byxosues b. b. ®usnka. Yuebnuk nns 11 k1. — M., 2012.

4. Kabapnun O.®., OpnoB B.A. DkcnepumenTanbHbie 3amanus mno ¢uszmke. 9—11
KJIACChl: ydueOHOe MmocoOue ISl ydamuxcsi o01eo0pa3oBaTeIbHbIX YUPEKICHUN. —
M., 2001.
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JlabopaTtopnas paGora Ne 17

Tema: U3yuyeHue TPEKOB 3apsSIKeHHbIX YacTUL 110 poTorpadusim.

Iesp padoThI: ONIPEAETUTD TUII 3aPSKEHHON YaCTULBI IO PE3YyJIbTaTaM CPaBHEHUS €€
TpeKa C TPEKOM IIPOTOHA B KaMepe BuibcoHa, TOMENIEHHON B MATHUTHOE TOJIE.
Oo6opynoBanme: pororpadguu TPEKOB 3apsKEHHBIX YaCTHUIL, JIUCT KaIbKH, YTOJIBHHUK,
JIMHEWKA, KapaHIalll.

Onucanue padorei:  Pabora npoBoautcs ¢ pororpadueil TpekoB ABYX
3apSKEHHBIX YaCTUL, IBMXKYLIMXCSI B MATHUTHOM I10JI€, — IPOTOHA U YaCTULIBI, TUII
KOTOPOU Hal0 OIPEACIINUTD.

JIMHUY MHAYKIMY MarHUTHOTO TTOJISI EPIIEHIUKYJIISIPHBI INIOCKOCTH (OTOrpaduu.
HayanbHble CKOPOCTH YaCTHUIl paBHBI U IEPIEHANKYIISPHBI Kpato (oTorpaduu.

Tun yacTuLbl ONpeAeseTcsl CPaBHEHUEM €€ YAEIbHOIO 3apsiia

C YICIIBHBIM 3apsa0M IIPOTOHA.

Ha pucynke Tpek 1 npuHaaiexuT NpOTOHY, TPEK 2 - YacTHIlE, KOTOPYIO HaJ0
uaeHTuuurpoBars. neHTudukanys HeU3BECTHONW YaCTHUIIbl OCYLIECTBIISIETCS TyTEM
CPAaBHEHUS €€ yIEJIBbHOIO 3aps/ia C YACIBbHBIM 3apsI0M IIPOTOHA. DTO MOYKHO CIENATh,
U3MEPUB M CPABHUB PAJMYCHl TPEKOB YACTHI[ HAa HAYAJIBHBIX YYacCTKaX TPEKOB.
OTHOLIEHHE YJEIbHBIX 3apsAA0B YACTHUI] PABHO OOPaTHOMY OTHOLIECHHUIO PailyCOB MX
TPAECKTOPHH.

d1 . 92 _ &

my m; R,

Jli1st Toro 4yToObI MACHTU(PUITUPOBATH YACTHUILY, IEPEHECUTE CHaYala Ha KaJIbKy
TpeKu yacTuIl ¢ pororpaduii, a 3aremM B paboUdyro TeTpaib.

J{ns n3mepeHns paguyca KpUBU3HBI TPEKA BBIYEPUMBAIOT JBE PA3JIMYHBIE XOPIBI U
BOCCTAHABJIMBAKOT K HUM NEPNEHAUKYJIISAPBI U3 LIEHTPOB XOPA.
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L{eHTp OKpYXHOCTH JIKUT Ha MEPECEYEHHM ITUX NEPHEHAUKYIAPOB. Pammyc
OKPYKHOCTH U3MEPSIOT JTUHEUKOU.

IIponoskuTeLHOCTD 3aHsATHA: | Yac.

Xoa padoTnI

1. O3HaKOMBTECH C (poTOrpadueit TPEKOB ABYX 3apsyKEHHBIX YaCTUIl — SACP
JIETKHUX 3JIEMEHTOB (CM. pUCYHOK). Tpek | mpuHaainexutT npotony, Tpek || — gacture,
THUII KOTOPOH HAJ0 ONPEAECTUTb.

2. Onpenenure 3HaK JIEKTPUUIECKOTO 3apsia HEU3BECTHOM YaCTHUIIbI HA
doTorpadumu.

3. [lepeHecute Ha KaJabKy TPEKU 4acTull ¢ poTorpaduu 1 ¢ MOMOIIBI0 OITMCAHHOTO
BBIIIIE TEOMETPUYECKOTO MOCTPOEHUS HAMAUTE PANYCHI TPAEKTOPUN HEU3BECTHOU
YacTHI[bI U TPOTOHA.

4. CpaBHHUTE y/I€JIbHBIE 3apsIbl HEU3BECTHOM YaCTULIBI M POTOHA.

5. Onpenennre TN HEU3BECTHOW YaCTHILIBI.

Pe3ynpraTel ©3MEpEHUI U BBIYHUCIICHUN, @ TAKXKE C/IEJIAHHBII BaMU BBIBOJ| O TUIIE
HEM3BECTHOM YaCTHIIbI 3aMUIINTE B TETPAb JIs JIaOOPATOPHBIX padoT.

KonTpoabHbIe BONPOCHI

1. Tlouemy pa3nnyHa KpUBU3HA TPEKOB ITPOTOHA U YAaCTHUILIBI?

2. Tlouemy paanychbl KpUBU3HBI HA PA3HBIX YYaCTKaX TPEKA OJHOM U TOU K€ YACTHUIIBI
pa3InyHbI?

3. Kak HanpaBiieH BEKTOp MarHUTHOW MHIYKLIUHA OTHOCHTEIIBHO INIOCKOCTH
dboTorpadguu TpeKoB yacTuir?

Jlureparypa:

1. 'eapenmreiin JI1.O., JIuk FO.U. dusuka. Yuedonuk mug 11 k. — M., 2012.
2. Msixuiies I'. 5., ByxoBueB b. b. ®uzuka. Yueonuk ms 11 k1. — M., 2012.

5. Kabapaun O.®., OpnoB B.A. DkcnepuMeHTalbHble 3afaHus 1o ¢usuke. 9—11

KJIacChl: yueOHOe MocoOue i ydJaluxcsi oOeo0pa3oBaTebHbIX YUPEKICHUN. —
M., 2001.

NuTepHer 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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JlaGopaTopuas padora Ne 18

Tema: MoaesupoBaHue paauoaKTUBHOIO pacmaaa.
eab padoThI: YKCIEPUMEHTAIBHO MPOBEPUTH 3aKOH PAJAMOAKTUBHOTO pacnaja.

Oo6opynoBanme: 128 MoHeT (1151 yIPOIIEHUS BBIUUCICHUN YUCIIO MOHET OepeTcs
PaBHBIM CTEMNEHU yucia 2), baHka, JIOTOK.

Onucanue padorsbl

3a MpoMeKyTOK BpEMEHH, PaBHBIN 1epuoay nosypacnaaa T, kaxaoe u3
PaIMOaKTHBHBIX sIIEp pachagaeTcs ¢ BepositTHocThio 1/2. TIporece paaroakTuBHOTO
pacnajia MO’KHO MOJEIMPOBAThH [1010pachIBAHUEM MOHETBI, IPU KOTOPOM C
OJIMHAKOBOM BEpPOSATHOCTBIO 1/2 BhIMamaroT «opem» mwin «pemika». [IpuMem, 4to ecim
BBINIAJAET «OPEI», TO SAPO HE PaCaIOCh, €CIIU XKE «PELIKa», TO pacnanock. Kaxnoe
OpocaHue MOHET COOTBETCTBYET MPOTEKAHUIO IIPOMEKYTKA BPEMEHU, PABHOTO I1€-
pHoay moJrypacrnaja.

IIpono/kuTeILHOCTD 3aHATHA: | Yac.

Xoa padoTsI

1. OrcuunraiiTe HagaJIbHOE KOJMUecTBO MOHET N = 128, mepemerraiite ux B 0aHKe U
BBICBINIHTE B JIOTOK.

2. TlomcunTaiiTe YMCIIO «HEPACTIABIIUXCS SAep» (TO €CTh MOHET, KOTOPBIC JIETIIN
«OpJIOM» BBEPX), COOEpUTE UX B 0AHKY, CHOBA MEpeMeENIaiiTe U BHICHITIBTE B JIOTOK.
3. OmnsiT noBTopuTe 10 pas.

4. 3anonnute Tabnuiy. Huke npuBeneHsl NEpBbIE JBE CTPOKHU 3TOM TaOIHIIbI

KommuecTBO OpocaHuid. KomuecTso KommuecTBo pacnaBmmxcst
n=uT Hepacnasimxcs siep, N /2D,
N"= N-Njg

5. IloBTOpHuTE cepuro OpocaHMI MOHET €IIe IBaXKIbl, HAUMHAS KaXKIbIi pa3 ¢

No = 128.

6. TlomoOpaB ynoOHbIH MaciTad, MOCTPONTE B TETPAIU TSI TAOOPATOPHBIX pabOT
rpadux 3aBucumoctu N(t), coorBerctByrommii popmyie N = Ng *27". YnoOnee
YepPTUTH TpadUKH JIJIsl pa3HBIX CEPHid KapaHIalllaMU Pa3HbIX IIBETOB.

3anummTe B TETPau AJisl 1a0OpaTOPHBIX pabOT BBIBOJI: YTO BbI U3MEPSIIU U KaKOM
TIOJTy4YeH pe3yibTar.

44



KonTpoabHBIe BONPOCHI
1. Yto Takoe paguoaKTUBHOCTb?

2. ChopmynupyiTe 3aKOH paJuOaKTUBHOIO pacnaja.
3. BeposATHOCTHBIN XapakTep 3aKOHA PAIMOAKTUBHOTO pacraja.

Jlureparypa:

1. l'enpenmreiin J1.O., Jluk FO.U. ®usuka. Yueonuk mist 11 k1. — M., 2020.
2. Msixumes . f1., ByxoBues b. b. ®usuka. Yuebnuk ms 11 k. — M., 2020.

3. Kabapaun O.0., OpnoB B.A. DkcnepuMeHTanabHble 3ananus mo ¢usmke. 9—11

KJIacChl: yueOHOe MmocoOue Iyl yJariuxcs o0meo0pa3oBaTeIbHbIX yUpeKaeHud. — M.,
2021.
4. PeimkeBuy A.M. Coopnuk 3a1au no ¢usuke a1 10-11 xkmaccos. — 2021.

IlepeyeHb HCIOJIb3YEeMOI JTUTEPATYPHI:

1. l'enpenmreiin JI.O., Jluk FO.W. ®usuka. Yueonuk mpisa 11 ki — M., 2020.
2. Msxumes I'. 5., byxoBueB b. b. ®uzuka. Yuebnuk misa 11 k1. — M., 2020.

3. Kabdapaun O.0., OpnoB B.A. DkcnepuMeHTanbHble 3amanus no ¢usmke. 9—11

KJIACChI: yueOHOE MocoOue JJis yJaluxcs o01eo0pa3oBaTebHbIX YUpEeKIeHU. — M.,
2021.
4. PermkeBry A.M. Coopuuk 3anad no ¢usuke 11t 10-11 kmaccos. — 2021.

5. Camotinenko I1.M., CepreeB A.B. COopHUK 3a71a4 ¥ BONPOCHI 110 (hu3MKe: yueoO.
rmocobue. — M., 2020.

6. KacesinoB B.A. Meroanueckue peKOMEHIAIMHU IO HUCIOJIb30BAHUIO YYEOHHKOB
B.A.KacesnoBa «®uzuka. 10 xiny», «®Pusuka. 11 i» npu uzydeHun (GU3NKA Ha
6a30BoM U npodunsHOM ypoBHE. — M., 2020.

7. KacesinoB B.A. ®usuka. 10, 11 k1. Tematudeckoe u MoypoyHoe MIaHUPOBAHHE. —
M., 2022.

8. JlabkoBckuit B.b. 220 3agau no ¢u3uke ¢ pemieHusIMH: KHUra s yyammxes 10—
11 k1. o6mieoOpazoBaTeabHbIX yupexaeHui. — M., 2020.

9. I'enpenmretin JI1.O., luk FO.1. ®usuka. Yuebnuk a1 10 k. — M., 2020.

10. Mskumes I'. 4., byxoBues b. b. ®uzuka. Yueonuk st 10 k. — M., 2020.

NuTepHer canTsr:

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

2. http://integral-geo.ru/files/sbornik lab rab.pdf

3. http://ck-

30.ru/dwld/382098074 Pamyatka pedagogicheskim rabotnikam po_strukture i sode
rjaniyu_metodicheskih rekomendatsiy po provedeniyu laboratornyih rabot ili_prak.

pdf

45


http://www.pandia.ru/text/77/203/78206.php
http://integral-geo.ru/files/sbornik_lab_rab.pdf
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http://ck-30.ru/dwld/382098074_Pamyatka_pedagogicheskim_rabotnikam_po_strukture_i_soderjaniyu_metodicheskih_rekomendatsiy_po_provedeniyu_laboratornyih_rabot_ili_prak.pdf

4. http://pnu.edu.ru/media/filer public/2013/02/13/e-oe.pdf
5. http://portal.tpu.ru/SHARED/K/KOLCHANOVA/Educational job/Tab4/Tab/Ta

b/mulp.pdf

6. http://www.consultant.ru
7. http://www.garant.ru

8. http://www.akdi.ru

9. http://ru.wikipedia.org
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