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B pe3ynbrare BelnonHeHNs 1a00paTOpHON pabOThI CTYAEHTHI JOJIAKHBI
3HaTh: (hopMyiTy BTOporo 3akoHa HploToHa;
YMeThb: I10JIb30BAThCS U3MEPUTEIBHBIMU MHCTPYMEHTAMU U BECAMHU.

Kparkas Teopusi

CornacHo ¢opmynupoBke BTOporo 3akoHa HploTOHa, yckopeHue Tesia NPONOPHHOHAIbLHO
cuJie JelCTBYIOLIeH HA 3TO TeJI0 M 00PAaTHO MPONOPIHOHAIBLHO Macce 3Toro tejaa. ®opmyna (1.1)
BbIpakaeT BTOpoi 3akoH HproToHa

(1.1)

F
a==—
m

I7ie a - yCKOpeHHE Tea, M/C;

F — cuna, H;
m —macca, Kr.

[IpoBepky 3aKoHa, MMOTOMY JIOTUMHO MPOBOAMTH B JBa dTama. Ha mepBom 3rame, OCTaBUB
crty 0e3 M3MEHEHHUs IPOBEPUTH 3aBHCUMOCTh YCKOPEHHS TeJla OT ero Macchl. O4EeBHIHO, €CITH 3aKOH
BBITIOJTHSIETCSI, TO TOJDKHO BBIMOJIHATCS paBeHCTBO (1.2)

4y (1.2)
a, m

W3 pucynka | sCHO, 4TO CHJIOW CKaThIBAIOIIEH LIAPHK, OyIET PaBHOJACHCTBYIOIIAS CHII
TSOHKECTH Mg U peakiuu onopsl F. M0oXKHO moKas3ath, 4TO CHJIa PEaKkIMH OMOPHI paBHA MPOU3BEACHUIO
CHJIBI TSDKECTH Ha CHHYC yria o (2)

F

mg

Pucynok 1.1 — cumbl, AeliCTBYIOIINE HA TEJIO
F =mg-sina (1.3)

CuHyc yria o paBeH OTHOILIEHHUIO [TPOTUBOJIEXkKaIIero karera h k runorenyse S (1.3).

sina —ﬁ
S (1.4)

[TpupasusB Boipaxenus (1.2) u (1.3), monyuum Gopmyiy JUist OpeAeTIeHNs CUIIbl PeaKkIuu
omnopsi(1.4).

Fom8h (15
S
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Cornacho 3 3akoHa HproTOHA, TeJia 1eHCTBYIOT ¢ CHJIAMH PABHBIMH 110 MOIYJIIO U
NMPOTHBOINOJI0KHBIMY 10 HANIPAaBJIEHUIO, TIOTydnM Gopmyiy (1.5)
F, =F, (1.6)
[Tonacrasus B Beipaxenue (1.4) B paBeHcTBO (1.5), monyunm Beipaxenue (1.6)

m g h _ m,g,h,

(1.7)
S S
CoxpaTuB B 00euX 9acTax S U g, MOTy4uM paBeHcTBo (1.7)
mh, =m, h, (1.8)
Ecnmn maccy Tena ocTaBUTh HEU3MEHHOM, TO JIOJKHO BBIIOJIHATHCSI COOTHOILICHUE:
a F,
it S (1.9)
a, F,

[Toatomy, eciiu paboTaTh ¢ OTHUM IIAPUKOM, T.€. Mm;=my TO npupasHsB (1.4) u (1.8), noayuum
BeIpakeHue (1.9)

a _mghS (1.10)
a, mgh,S
COKpaTuB Apoob, monyuum (1.10)
o _h (1.11)
a, h,

2 O6opynosanue
2.1 mrartus;
2.2 xejo0;
2.3 nuHelKa;
2.4 mapuku pa3HbIX Macc;
2.5 BeCHI;
2.6 cexyHaoMep.
3 3apanue 1J1s1 J1a0OPATOPHOM PadoThI
[IpoBepuTh 3aBUCUMOCTH YCKOPEHUS TeJla OT €ro Macchl.
4 Tlopsaok npoBeaeHus1 padoThI

4.1 YcraHoBuTe Xeno0 MOJ yrJIoM K cToiy. BeiOepure mapuk MeHbIedl Macchl.
3amycTuTe mapuk 6e3 ToJ4YKa BHU3 10 kenoly. M3amepbTe BpeMsi [BUkeHus mapuka t. CkaTus
IIApUK HE MEHee IIECTH pa3, HailIuTe cperHee BpeMsi CIYCKa W 3aHECUTE €ro B TaOJuIly.
W3meppTe BRICOTY h U JUIMHY HAKIIOHHOM IJIIOCKOCTH S.

4.2 CornacHo ¢dopmyne (8) ompenenure BHICOTY MOMHATUSA Kenoda sl 3amycka
BTOPOTO IIapuKa. J{J1s 3Toro B3BechTe IIApUKU Ha Becax.

4.3 TIpoussenuTte aevictBus 1. 4.1 i mapuka 60JbIIei Macchl.

4.4 PaccunraiiTe OTHOIIEHHE YCKOPEHUH IIIAPUKOB M TNPOBEPHTE BEPHOCTh
COOTHOILIEHUS (2) ¢ yUETOM MOTPEIIHOCTEN.

4.5 Pe3ynbTarhl pacu€TOB 3aHECUTE B TaOIHUITY 1:

Tabnmuma 1 — pe3ynbTaThl U3MEPEHUH U BRIUUCICHUH /Tt 1 ombITa
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‘ N ‘ m ‘ h ‘ S ‘ t ‘ ml/mz ‘ A(ml/mz) ‘ 8(1’111/1’112) ‘ 32/31 ‘ A(az/al) ‘ s(az/al) ‘

4.6 Teneps 3amycTuTe OauH (JTyurie 6oJie TSHKEIBINA) MAapUK C Pa3HBIX BBHICOT, U3MEPHTE
OTHOIIICHHUE €r0 YCKOPEHHI U 3aHECUTE Pe3yIbTaT B Ta0IuILy 2.

Tabnuua 2 - pe3ynbTaThl U3MEPEHUIN U BRIYUCICHUMN 11l 2 OTbITa

N m h S t hi/h, A(hl/hz) S(hl/hz) aj/a, A(al/az) s(al/az)

4.7 TIpoBepbTe BHIMOIHUMOCTH (popmyiisl (11) ¢ y4€ToM mOrpenIHoCTe.

Crnenaiite BBIBOJBI U OTBETHTE HA KOHTPOJIBHBIE BOIIPOCHL:

S KoHTpoJIbHbIE BONIPOCHI

5.1 JIeHiCTBUTENIBHO JIU BEPHO BBIBEICHHOE BBILIE BHIPAKEHUE JI1 YCKOPEHUS B TaHHOM
ciiyyae (CKaThIBaHUE LIApUKa) U KaK OTpa3UTCs MONpaBKa (€C/Id OHA €CTh) Ha AalbHEHIINX
paccyxaeHusx?

5.2 IloueMy MOTy4YE€HHBIE PABEHCTBA BHIMOIHIIOTCA HETOUHO?
5.3 Kak npu pacuére pe3ynbTara yuecTh KOHEUHBIH paanyc mapuka’?

Jladoparopnasi padora Ne2
Tema: «Onpenesenne yckopeHusi CBOOOTHOI0 MaeHUS C MOMOIIbLIO MASITHUKA»

Leanb padoThl: onpeaenuTh yCKOPEHHUE CBOOOIHOTO Ma/IeHUs. U BRIYUCIUTD MOTPEIIHOCTH U3MEPEHUIT



I'BITIOY CO «TIIT»

MeTtoaudeckue peKOMEHAAINH 110 BBINOIHEHHIO JJAO0PATOPHBIX PaboT
1o npeamery «duzuka» crp. 7 u3 34

B pesynbrare BbIONIHEHMS J1a0OPATOPHOM paOOTHI CTYICHTHI TOKHBI
3HATh: 3aKOHBI KOJIEOAHUS MaTeMaTHYeCKOro MasiTHUKA U GopMyIy neproja KojaebaHus
MaTeMaTUYeCKOro MasiTHUKA.
yYMeTh: KaK ONpeAeNuTh Nepruo KoineOaHusi MasTHUKA U YCKOPEHUE CBOOOIHOTO MaICHUSI.

1 O6opynoBanne

1.1 lraTuB ¢ My(dTamMu U KOJIBLIAMH;

1.2 I'py3 ¢ HUTBIO JUIMHOMN HE MeHee 1,3 M;
1.3 JlenTta usmepurenbHasi;

1.4 Yackl ¢ CeKyHIHOW CTPENKO.

2 Kpartkas Teopust

MaremaTuecKUM MasiTHUKOM Ha3bIBaeTcs MaTepuaibHas TOUKA, MOJBEIICHHAs Ha
HEBECOMOM U HEPACTSHKUMOM HUTH.

3aKoHbI KoJIeOaHHsI MATEMAaTUYECKOI'O MasITHUKA:

1 [Ipu maneIx yriax pa3maxa nepuoj KojaeOaHus HE 3aBUCUT HU OT MAacChl HU OT aMIUIUTY/IbI
MasTHHKA.

2 [lepuon xonebaHUs MATEMAaTHYECKOTO MasATHUKA MPSMO MPOMOPLHUOHAIIEH KBaIPATHOMY
KOPHIO U3 JJIMHBI MasiTHUKA U OOpPAaTHO MPONOPLMOHANIEH KBaApaTHOMY KOPHIO U3 YCKOPEHUs
CBOOOHOTO MaICHHUS.

[Tepuon xonebaHusi MATEMaTUYECKOTO MasTHUKA orpeesercs o gopmye (1)

T=2z |, (1)
8
rae | — uiMHa MasTHUKA, M
g — YCKOpeHHEe CBOOOHOTO MaIeHHUs, M/C.

Boipaszus u3 popmyinsl (1) yckopenne cBOOOAHOTO NaieHus, TOIydyuM Gopmyay (2)
4r°l

2
72 2)

g:

N3 popmy:sl (2) BUAHO, UTO JUIs ONIpeeTeHHs] CBOOOIHOTO MaIeHUs] HE0OXO0AMMO 3HATh
JUITMHY MasiTHUKA U IeproA Kosnebanus. [ u3mepeHus JJIMHbl HE0OX0IUMO UMETh MEPHYIO JICHTY.
[Tepuon xonmebanus MoxHO HaiTh 1o hopmyre (3):
T= 3)
N
rae t— Bpems Bcex KoieOaHuid, ¢

N — gnciio koebaHu.

[ToncraBus popmyny (3) B (2) nomayuum ¢popmMyiy AJs ONpeaesIeHUs] YCKOPEHUS
cBOOOTHOTO TIazieHus (4)
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47%IN?
=—F 4)
t

3 3apanue 1uis J1aDOPATOPHOI padoThI
Onpenenuts yckopeHue CBOOOIHOTO Ma/IeHUs U BBIYUCIUTD MOTPEIIHOCTh U3MEPEHUN
4 Ilopsinok npoBeaeHUsi padoThI

4.1 YcTaHOBUTH Ha KPalo CTOJIA IITATUB. Y €ro BEPXHEro KOHIIA C TOMOIIbIO MY(ThI
YKPENUTb KOJIbIO U MOJIBECUTH K HEMY I'py3 Ha HUTHU. JlIuHA HUTH JOJbKHA ObITh 1,3 — 1,5 M.

4.2 OTKJIOHUTH IIAPUK B CTOPOHY HA 5-8 cM, OTIycTUTH ero. [lo cexkyHmomMepy onpeaenuThb
BpeMsl, 3a KOTOpoe MasTHUK coBepIUT 20-30 mOJHBIX KOJIeOaHU.

4.3 U3mepuTh AJIMHY MasiTHUKA.

4.4 Vcnions3ys Gpopmyiy (4) onpeaenTh YCKOPSHHE CBOOOTHOTO MaICHHUS.

4.5 OnbIT TOBTOPUTH 2 paza, MEHsS AMUHY MasiTHUKA(HO HE MeHee 1M).

4.6 OnpenenuTs cpeaHEe 3HAYECHUE Zp M HANTH OTHOCHTENILHYIO IIOTPENIHOCTD, HCIIONB3Ys

dopmymy (5):

518278 1000, 5)
Em
rae g;—Ta0JIU4YHOE 3HAYEHHE YCKOPEHUsI CBOOOHOTO MaICHUS.
2=9, 81m/c?
4.7 Pe3ynbTaThl U3MEPEHUN U BHIYUCIICHHUH 3aHECTH B Tabnuiry 1.
Tabmuma 1
Ne Jnna Yucno Bpems | Ilepuon | Yckope- | Cpennee | Tabmauu- | OTHOCH-
OTBITAa | MAsTHWKA | IMOJIHBIX | MOJHBIX | Kojeba- | Hue 3HA4YECHHE | HOE TeNb-
Lm koneba- | konmeba- | Hut T, | cBOOOO- | gep, m/c® | 3Hauenue | Has
Hut N | Huil t,c | ¢ HOTO g, m/c norpet-
naJeHUs HOCTh
g, m/c? 0, %
1
2
3

5 KoHTpoJIbHBbIE BONIPOCHI

5.1 Habmonas 3a [BHKEHHEM MasgTHHUKA B TEYEHUH | mepuoia, OTBETUTH Ha BOIIPOC: OyIeT

JI1 OHO PaBHOYCKOPEHHBIM?
5.2 MOHO 1 TTOJIb30BaThCAd MassTHUKOBBIMU YaCaMH B YCJIIOBUSAX HEBECOMOCTHU?

5.3 Ilo kakoit TPAaCKTOPHUU GYHCT ABUTATHCA IIAPUK, CCJIN HUTh MAasdTHHUKA IICPCIKEYDb B TOT

MOMCHT, KOIr'Jia IapruK NIPOXOJUT ITOJIOKCHUEC paBHOBeCI/Iﬂ?
JlaGopaTopHas paora Ne 3

Tema: I/I3yqeﬂne 3aKO0HA COXPAaHCHHUA UMITYJbCA U PCAKTUBHOI'O IBUKCHUSA
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HBJIL paﬁDTbI: IMPOBECPHUTH 3aKOH COXPAHCHHA UMITYJIbCA U PCAKTHUBHOI'O ABUKCHUA.
B PE3YJIbTATEC BBIITOJIHCHHA pa6OTBI CTYACHT OOJIKCH!
3HaTb: 3aKOH COXpaHCHHA UMITYJIbCA,
YMETh: II0JIb30BATHCA JUHAMOMETPOM; MaciTaOHOMN JUHEHRKOM.

1 Kparkas Teopus
Nmmnynbc — 370 BEeKTOpHAs BEJIMYMHA, YUCICHHO paBHAs MPOU3BEICHUIO MACCHI TEJIa Ha €ro

CKOPOCTBb U HAIIPABJICH B TY K€ CTOPOHY, YTO U CKOPOCTh.

p=m-V 2.1)
re p - UMIYIbC, M/C
m - Macca, KT

V - CKOPOCTB, M/C.
[To 3aK0HY COXpaHEHUS UMITYJIbCa MPH JIOOBIX B3aUMOIeliCTBUSX TeJl BEKTOPHAasl CymMMa

HMIIYJIbCOB 10 B3aUMO/1eiCTBUSI PABHA BEKTOPHOI CyMMe MOcJie B3auMOAeHCTBHS.
mlb)l + mzb)z = mlb)l' + mzb)z' (2.2)

rie  m, —Macca [epBoro Teja, K-
Vl - CKOpPOCTh MIEPBOTO TeNa IO B3aUMOJEHCTBUS, M/C
52 - CKOPOCTb BTOPOTO TeJla /10 B3aMMOICHCTBHSI, M/C
m,- Macca BTOpOro Tela, Kr
b)l’ - CKOPOCTb TIEPBOTO TeJIa MOCje B3aUMOJICHCTBHS, M/C
*/)2’ -CKOpPOCTb BTOPOTI'O TeJIa MOCie B3aUMOAEUCTBHSI, M/C

2 Obopynosanue

1.1 mrraTus;

1.2 noTok 1yroobpa3Hsblii;

1.3 mapsr;

1.4 nuHelika n3MepUTENbHAS;

1.5 nucTel 6enoit 1 KOUpOoBaJIbHOM Oymaruy;
1.6 Bechl C pa3HOBECAMU.

3 3apanue quis J1adopaTopHOM padoThI
[IpoBepUTh 3aKOH COXPaHEHUSI UMITYJIbCA.

4 Tlopsa10K BBINOJTHEHUS Pad0ThI
4.1 3meputh Macchl IapoB 171, U M, ¢ ITOMOIIBIO BECOB.

4.2 CoOpaTh yCTaHOBKY KaK MOKa3aHO Ha PUCYHKE 1.



I'BIIOY CO «TIIT»
MeTtoaudeckue peKOMEHAAINH 110 BBINOIHEHHIO JJAO0PATOPHBIX PaboT
1o npeamery «duzuka» crp. 10 u3 34

S — |

Pucynok 1-cxema ombiTa

43 preHI/ITB JIOTOK B JIAIIKC€ IITaTHuBa Tak, ‘ITO6BI FOpI/IBOHTaJ'II)HaFI YHacCTh JIOTKA HAXOoAnJIaCb
Ha paccTossHuH 20 CM OT MMOBEPXHOCTHU CTOJIa. Ha cTojIe mepea JOTKOM IOJIOKUTh JIUCTHI OeIon
Oymaru, a Ha HUX — JIUCThI KOMTUPOBAJILHOW Oymaru.

4.4 B3sTh map ¢ OOJBIIOI MacCOl, YCTAHOBUTbD €r0 Yy BEPXHET0 Kpasi HAKIIOHHOM YacTH JIOTKA.
OnycTuTh AP ¥ 10 OTMETKE Ha JIMCTE O0eoil OyMaru onpeneinTh ero JAIBHOCTh ITOJIeTa B
TOPU30HTAJILHOM HampasieHUU. OTBIT MOBTOPUTH TPH Pa3a U HAWTH CpeIHEee 3HAYCHHE JTaTbHOCTH
mozera ;.

4.5 3Has BBICOTY Kpas JOTKa h HaJl CTOJIOM, BEIUMCIUTH BpeMs NajieHus mapa no ¢gopmyne (3)

t= 2h , (2.3)

r7ie t - Bpems Mmojiera, ¢
h - BBICOTA, M
g - YCKOpeHHe cBoOOHOrO majenus, g = 9,8 m/c,

3aTeM FOPU30HTAIBHBIE COCTABIIAIONIUE €0 CKOPOCTH Vv, 110 popmyie (4)
ll

- 2.4)
tl

V=

U uMIynsca p, o popmyne (1)

4.6 YCcTaHOBUTH Ha Kparw TOPU30HTAIBHOW YaCTH JIOTKA BTOPOM IIap U OCYIIECTBUTH 3aIlyCK
BTOPOTO IIapa TaKUM ke 00pa3oM, Kak B mepBoM ombiTe. [1o oTMeTkam Ha Oymare HaAUTH NadbHOCTH
MOJIETOB LIAPOB B FOPU30HTAIHLHOM HAIMPABIECHUU MOCJE WX CTOJKHOBEHHS. OMIBIT MOBTOPUTH TPHU
pasza u HaWTH CpeHUE 3HAYCHMs JAIBHOCTHU TOJIETa MEePBOTO Mmapa || U JaTbHOCTH TMOJETa BTOPOTO
mapa .

4.7 Ilo HaliIcHHBIM YHCIIOBBIM 3HAYEHUSM JAIBHOCTEH MOJETOB |; 1, BEIUMCINUTH YUCIOBBIC
3HAUYCHUS CKOPOCTEH MIAPOB TOCIIE CTOIKHOBCHUS V, MV, W UX UMITYJILCOB p; U 5.

4.8 CpaBHUTH UMITYJIbC NIEPBOTO 1IAPaA P, 10 CTOJKHOBEHHUS C CyMMOH MMITYJILCOB JBYX IIAPOB
H0CJIe CTOJIKHOBEHHS p, + p, . CenaTb BHIBOJI.

5 KoHTpoJabHBIE BONIPOCHI
5.1Yt0 Ha3bIBAETCS UMITYIILCOM Tema?
5.2 B ueM cOCTOMT 3aKOH COXpaHEHMsI UMITyJIbca?
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JlabopaTopnas paGora Ne 4
Tema: U3ydeHnune 3aBUCHMOCTH MEePHOIA KOJIeOAHNI HUTAHOI0 MASITHUKA OT JJIMHbI HUTH

Heapb padotbl: M3yunts 3aBUCMMOCTD NIEpHOA KOJeOaHUN HUTSHOTO MasiTHUKA OT JUIMHBI HUTH.
B pe3ynbraTe BbINOIHEHUS 1a00paTOPHOM pabOThI CTYIEHTHI JOKHbI
3HATh: (OpMYITy Iiepro/a KojaeOaH! HUTSIHOTO MasTHUKA;
YMeThb: II0JIb30BaThCSl U3MEPUTEIbHBIMU UHCTPYMEHTAMH.

1 Kparkas Teopus

MatemaTuyecKkuii MasiTHUK - 3TO MaTepualbHas TOYKa, MOJBEIICHHAs HAa HEBECOMOW H
HepacTshKkuMor HHUTH. [leprosa koiieOaHWsl MaTeMaTHYECKOr0 MAasTHHUKA Ompenersiercs mo Gopmyiie
(10.1)

[
T=2r|— 10.1
B (10.1)

rie | — niuHa MasTHUKA, M
g - ycKopeHHe cBoboaHOro naxeHus, = 9,81 m/c’.
[lepuon xonebaHusi MassTHUKA- 3TO BPeMsl 32 KOTOPOE TEJIO COBEPIIACT OJTHO MOJTHOE
kosnebanue. On onpenensercs mo Gopmyse (10.2)

T = (10.2)

1
N
rze t- Bpems Bcex KojebaHuil, ¢

N - yucno xosnebaHui.
2 ObopynoBanue

1.1  mraruB 1a6OPaTOPHBIN C JAIIKOMH;
1.2 mapuk Ha HUTH;

1.3  wu3MepuTenbHas JCHTA,

14  cexyHumomep.

3 3aganue 11 1a60paTOPHOIi padoThI
ITpoBepuTh 3aBUCUMOCTD NIEPUOJ1a KOJIEOAHUH HUTSIHOIO MasgTHUKA OT JUTMHBI HUTH.
4 Ilopsinok npoBeneHusi padoTsbl

4.1 Paccuurats 1o dopmyse (10.1) nmepros konedbanmii MaTEMaTHIECKOTO MasSTHUKA TIPH
mHax 50cm, 80 cm, 120 cm u 3anucars B Tabuuiy 4.1.

4.2 OTKJIOHNUTh MATHHK OT ITOJIOKEHHSI pABHOBECHS Ha 5-8 CM M OTITYCTUTH €ro. M3meputh
BpeMs 10 nmonHbIX Kosebanuit U paccuutaTh nepuoa no popmyse (10.2).

4.3 T1oBTOpUTH OMIBIT IIPU APYTUX AJUHAX MasTHUKA, pe3yNbTaThl 3aHecTH B Tabauiy 10.1.

4.4 CpaBHUTB pe3yNbTaThl dKCIIEpUMEHTA ¢ pacuétamu. CrenaTb BbIBOJ.

Tabnuua 10.1 — pe3ynpTaThl U3MEPEHHU U BHIYUCICHUN

Ne /it Jnuna [Tepuon Yucno Bpewms ITepuon
MasiTHUKa pacyYETHBIN Kosie0aHun KoJIeOaHUH | SKCIIEpUMEHTAIbHBIN
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4.5 HOCTpOI/ITB rpa(bm( 3aBUCUMOCTHU IICPHOJa KoJIEOaHHH OT JJIHWHBI MasTHHUKA, OTJIIOXKUTD I10
BCPTUKAJIU 3HAUYCHUSA IICPUOJA, a 10 TOPU3OHTAIN AJIMHY MAasiTHUKA.
A T C
2

o
—

, M

[Q
»

Pucynok 10.2 — rpaduk 3aBUCHMOCTH Mepro/ia OT JJIMHBI MasSTHUKA
4.6 Cnenath BBIBOJI KaK 3aBUCHUT MEPHO] MATEMAaTUYECKOTO MAaATHUKA OT JUTMHBI MasiTHHUKA.

5 KoHTpoJIbHBIE BONIPOCHI

5.1 HaGmronas 3a [BMKEHUEM MasSTHHUKA B TEYCHHUH | Tiepruoja, OTBETUTh Ha BOMPOC: OyIeT Jn
OHO PaBHOYCKOPEHHBIM?

5.2 M0>HO JI1 TI0JIb30BaThCsl MASTHUKOBBIMH YaCaMH B YCIIOBUSX HEBECOMOCTH?

5.3 Tlo xakoii TpaeKTOpuH OyAET IBUTaThCS MIAPUK, €CITM HUTh MasiTHUKA MEPEXedb B TOT
MOMEHT, KOI'/1a IapHK MPOXOAUT MOJI0KEHNE PaBHOBECHUS?
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JlabopaTopHasi paGora Ne S
Tema: «lIpoBepka razosoro 3axkona I'eii-JIroccaka.
eab padoThi: pOBEpUTH ra3oBbIil 3akoH [ 'eil-Jlroccaka.

B pesynbpTare BeImoMHEHHS pabOTHI CTYICHT JTOJDKEH:
3HaTh: 3aKoH I eit-JIroccaka;
yMeTh: TIOJIb30BaThCsl TEPMOMETPOM; MACIITAOHON JTUHEHKOM.

1 O6opynoBanue

1.1 creknsaHHas TpyOKa, 3amasiHHAs C OJHOTO KOHIIA
1.2 repmometp

1.3 maciurabHas TuHeHKa

1.4 cocyn ¢ X010/IHOM BOAOM

1.5 cocyn ¢ ropstueit Booit

2 3aganue 115 1a00paTOPHOIT padoThI
[IpoBepuTs ra3oBsiil 3akoH | eii-Jlroccaka.

3 Kparkas Teopust

IIpouecc B raze, npoOUCXOISIIMN IPU IOCTOSSTHHOM MacCce U HEU3MEHHOM JIaBJICHUU HA3bIBACTCS
M300apHBIM.

3axon ['eif-Jltoccaka: mpu MOCTOSHHOM Macce M HEM3MEHHOM JIaBICHUU 00BEM raza mpsiMo
IIPONOPLMOHAJIEH €0 TEMIIEPATypE.

®opmyna (1) Beipaxkaet 3akoH [eii-Jlroccaka.

14 = vy (1)
rT,
rae V- oobeM Tena, M3
T - TepMomHaMHUYecKas Temmeparypa, K.
O06nem Tena ompenensiercs mo ¢popmyse (2):
V=SI (2)

[ToncraBuB BbIpaxeHue st o0beMa B 3akoH I eii-Jlroccaka, momyuum popmyny (3):

Slll _ SZZZ
L T
T.K. miomank ce4eHus pr6KI/I IIOCTOsAHHA, T.C. S]ZSZ , [IOJTYyYUM

3)
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dopmysl (4) u (5):

IES
Nﬂ |NN

ll

NI =

L

S

HpI/I IMOCTOSIHHOM Macce U HEM3MEHHOM JaBJICHUU JJJIMHA MPAMO NpOonopuruoOHalIbHa

TeMmIeparype.
4 IopsA10K BBINOJTHEHUsI PpadoThI

ctp. 14 u3 34

“4)

®)

4.1 OTKpBITBIM KOHILIOM TPYOKH OIYCTUTH B COCY/]I C TOpsiueii BOJIOM, MOYTH A0 AHA COCyAa, U

nojepxarb TpyOKy 2 MUHYTBHI.
4.2 OnycTtuTh BMECTE ¢ TPYOKOIl TEpMOMETP.

4.3 Tlo ucreueHnH MOAHATH TPYOKY, U3MEPUTh TEMIEPATYPy U JUIMHY BO3YIIHOTO CTOJI0A B

TpyOKe.

4.4 BpICTpO NepeHecTH TPyOKY M TEPMOMETP B COCY/L € XOJIOJHOM BO/IOM.
4.5 Yepes 2 MUHYTHI IOAHATH TPYOKY, Tak, YTOOBI YPOBHU BOJIbI B TPYOKE U B COCY/I€ COBIAIIU U

U3MEPUTH TEMIIEpaTypy U JUIMHY BO3AYIIHOTO CTOJIOA B TPYOKe.
4.6 OnbIT NOBTOPUTH 3 pasa.

4.7 Bce uaMepeHus 3aHecTH B Tabnuny 1.

Tab6muna 1
Ne Jmual;, | Temneparypa | nunaly | Temneparypa , T,
OIbITa M T, K M T, K l_ T_
2 2
1
2
3

T

o 1
4.8 CpaBHI/ITB 3HA4YCHUA COOTHOIICHUHN L u T_ , CACJIATh BBIBO/ O CIIPABECIIIMBOCTH I'a30BOTO

2 2
3akoHa [ eli—JIroccaka.

5 KoHTpo/1bHBIE BONIPOCHI

5.1 B ueMm coctout 3akoH I'eii-JIroccaka?
5.2 Tlouemy a’pocTaThl OKPAIIUBAIOT B CEPEOPUCTHIN 1IBET?
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JlabopaTopHasi paGora Ne 6
Tema: OnpenesieHne BJIAKHOCTH BO31yXa

Heab padoThl: HAYYUTHCS B OBITOBBIX YCIOBUSX, ONPEACISTh BIAXKHOCTh BO3AYyXA.

B pe3ynbraTe BbINOIHEHUS 1a00paTOPHOM pabOThI CTYIEHTHI JOKHBI

3HaTh: a0COJIOTHYIO U OTHOCUTEIBHYIO BIAXXHOCTh BO3/[yXa, TOUKY POCHI.

YMeTb: M0JIb30BaThCsl TEPMOMETPOM, IICUXPOMETPOM, TICUXPOMETPUUECKOH TaOIHIIeH, OnpeaensiTh
BJIQ)KHOCTb BO3/1yXa B JJOMAIIHUX YCIOBHSX.

1 Kparkas Teopusi

BrnaxxHocTs BO3IyXa - 3TO COAep)KaHUE BOJASHOTO mapa B Bo3ayxe. OHa xapakTepusyercs
a0COJIIOTHOW M OTHOCHTEIBHOM BJIYKHOCTBIO BO3/TyXa.

AOGcooTHAs BIAXKHOCTh — 3TO MapIHaIbHOE JaBJICHUE BOJSHOTO Mapa (JaBJIeHUE, KOTOPOe
MPOU3BOAMI OBl BOISHOW Tap, eciau Obl BCE OCTalIbHBIE Tra3bl OTCYTCTBOBANIM). AOCOJIIOTHAsS
BJIAYXKHOCTH 0003HavaeTcs — p, [la.

OTtHocuTenbHAsT BIQKHOCTh — 3TO OTHOIICHHE MAPIUAIBHOTO JaBJICHUS BOJSHOTO Mapa Mmpu
JAaHHOW TeMmIepaType K JaBJICHUIO HACBIMICHHOTO Tapa MPH ATOH Ke TeMIleparype, BHIpaXKECHHOE B
MpOLIEHTaX U onpeaensiercs no popmyne (4.1).

o="2"100% @.1)
P,

rJe p — napunaibHOe naBieHue, [la,
Po — JABJIEHUE HACBIILIEHHOTO napa, [1a.
Touka pockl — 3TO TeMIiepaTypa, Ipu KOTOPOI BO3yX, BCIEACTBUE CBOETO OXJIAXKICHUS
CTAHOBUTCS HACBIIIIEHHBIM BOJSTHBIM TTapoM. Biia)kKHOCTB BO3IyXa MpH TEMIIepaType TOUKH POCHI
paBHa 100%.

2 ObopynoBanue

2.1 Cocyxa ¢ BoJ1Oi.

2.2 Kycouku nbaa.

2.3 Tepmomerp.

3 3apanue 1Jis1 J1aOOPATOPHOM PadoThI

OnpenenuTts BIaXHOCTh BO3AYyXa ABYMsI CIIOCOOAMU U CPAaBHUTH PE3YyJIbTATHI.
4 TlopsiOK BBINOJHEHHUsI PA0OThI:

OnebiT 1

4.1 U3meputs TEMIEPATYpy BO3AYXA.

4.2 B cTakaH ¢ BOJOW OIYCTUTh TEPMOMETP.

4.3 OnycTuTh TyJa k€ KYCOUKH JIbJ]a U MIOMEIIaTh TEPMOMETPOM, OJHOBPEMEHHO Ha0II01as 3a
TEMIIEPAaTypON U MOSBICHUEM «I10Ta» HA CTEHKAaX CTaKaHa.

4.4 Tlpu NosIBJIEHUN «I10Ta» OTMETUTH TeMIepaTypy. ITo U OyaeT TemrepaTypa TOYKU POCHI.

4.5 Tlo Tabnuue «/laBieHne HACHILIEHHOTO Mapa» ONpPEAETUTh MaplHalbHOE JaBJICHUE U
JTABJICHUE HACBIIIEHHOI'O [1apa, COOTBETCTBYIOIIHNE TEMIIEPATYpPaM BO3AyXa U TOUKH POCHI.
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tOKp.Cpeabl—p t TOYKH POCBI—PO
4.6 ITo dhopmyre (4.1) onpenenuTs OTHOCUTEIBHYIO BIAXKHOCTh BO3TyXa.
4.7 OnbIT NOBTOPUTH 3 pasa U JaHHbIE 3aHECTU B Tabnuiy 4.1.
Tabnuma 4.1 — pe3yabTaThl H3MEPEHUH W BBIYMCICHUH 1S 1 onbITa
No Temnepa- | [laBnenue Temnepa- | JaBnenue | OtHOCHUTENB- | A®,% 0,%
OTIbITa Typa HACBILIEHHOTO | Typa p, [1a Hast
BO3JyXa | mapa p,, [1a TOYKH BJIAKHOCTh
t, °C POCHI t, BO31yXa @,
°C %
1
2
3
4.8 TlorpeurHocts onpeaenuts no hopmyne (4.2):
5=2% 100% 4.2)

OmnbIT 2

4.9 Onpenenuth TEMIEpaTypy BO3IyXa.

4.10 OOMmoTaTh pe3epByap TEPMOMETPA KYCOUKOM Mapiu MM OMHTA, KOHUUK Mapiu
ONYCTUTh B COCYJ C BOJOM, UMEIOIIEH KOMHATHYIO TEMIIEPATYypPy.

4.11 3nas TemnepaTypy CyXOro U BJIQXKHOTO TEPMOMETPA, 110 ICUXPOMETPHUECKOM TalIuIe

OIPECACIINTD BIIAXKHOCTH BO3ayXa.

¢Cp

4.12 Pe3ynbTaThl 3aHecTH B TaOnuiy 4.2.

Tabnuna 4.2 — pe3yabTaThl K3MEPEHUN U BBIYMCIICHUH JIJIS1 OTIhITa 2

teyxs C

(3}
tBHa)K’ C

0,%

4.13CpaBHHTE BIIAXHOCTb, KOTOPYIO OIPEEIUIN IEPBBIM U BTOPBIM CIIOCOOAMHU.

Caenaiite BBIBOJ,.

5 KoHTpoJbHBIE BONIPOCHI
5.1 Ilouemy nIpu NOHM>KEHMH TEMIIEPATYPhI BO3/lyXa B KOMHAaTE HAUMHAET OLTYIAThCSA
CBIpOCTH?
5.2 Yem oObscHseTCS 00pa3oBaHue poChl U TyMaHa?
5.3 TloueMy nipu TyCTON 00JIAYHOCTH HOUYBIO POCHI HET?
5.4 B 6m BO3JlyXa ¢ TeMIIepaTypon 19°C conepxurcs 51,3 r BoggHoro napa. Onpenenurb
a0CONIIOTHYIO M OTHOCUTENIbHYIO BJIaKHOCTH BO3/yXa.
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JlabopaTopnasi paGora Ne 7

Tema: «Onpenenenue k03¢ puureHTa NOBEPXHOCTHOT0 HATSKEHHU KHIKOCTH»

Heab padoThi: onpenenuTs KO3 HUIIMEHT MOBEPXHOCTHOTO HATSKEHUSI BOJBI M BEIYHCIUTH
HOTPEITHOCTD U3MEPEHHUH.

B pe3ynbrare BRINOIHEHNUS 1aO0OPaTOPHON PabOThI CTYACHTHI JOTKHBI

3HATh: O MOBEPXHOCTHOM HATSHKEHUH KHUIKOCTH;

YMeTh: OIPEEIIATh B JAOOPATOPHBIX YCIOBUAX KOA(PHUIIMEHT TOBEPXHOCTHOTO HATSKCHHUS
KUKOCTH.

1 Kparkas Teopus

Kak u mo0as MexaHu4ecKasi CUCTeMa, MOBEPXHOCTHBIH CIIOH JKUJAKOCTH, CTPEMHUTBCS
YMCHBIINUTDL CBOIO MMOTCHIUAJIbHYIO SHCPTHIO. 3a cueT dTOH OHCPIUH MOJICKYJIAPHBIC CUJIbI — CHUJIBI
MOBEPXHOCTHOTO HATSDKEHUSI, COBEPIIAIOT paOOTY MO COKPAIICHUIO TUIOMIANd CBOOOIHOM
MOBEPXHOCTH KHUJIKOCTH, KOTOPYIO onpeaensitor mo Gopmyse (5.1):

A=04S, S.D
rae AS- H3MEHEHHE TIOMAIN TOBEPXHOCTH, M
KoadduumeHT mponopuoHaibHOCTH G Ha3bIBAETCS KOA(PPHUIIEHTOM MOBEPXHOCTHOTO
HATSOKCHMSI JaHHOW KUAKOCTU. OH YMCIIEHHO PaBEH CUJIE TIOBEPXHOCTHOT'O HATSKEHMSI, JEHCTBYIOLIEN
Ha €IMHULLY JUIMHBI JINHUHU, OTPaHUYMBAIOLIEH KaKyl0-JIn00 YacTh CBOOOJHON MOBEPXHOCTH
KHJIKOCTH, U onpeaensiercs no ¢popmyie (5.2):

c= , (5.2)

F
[
rae F-cuita noBepxHOCTHOrO HatTskeHus, H;
1- nmHA cBOOOIHOM MOBEPXHOCTHU KHUJIKOCTH, M.

Jlist karmum >KMIKOCTH B MOMEHT OTpbhIBa OT KOHIIA TpyOku cumoii F Oynet Bec karuu,
KOTOPBIN onpenensiercs o ¢popmyre (5.3).

F=mg , (5.3)

r7Ie m- Macca Karuiu, Kr;
g- YCKOpeHHue cBOOOIHOTO majieHus; g =9, 81 M/,
JIuHMs, OTpaHNYMBaIOIIasi CBOOOAHYIO MOBEPXHOCTD KHUAKOCTH - 3TO JIUHUS OKPYKHOCTH
meliku Kard. J{nuHa ee onpeaensiercs no ¢popmyse (5.4):

I =mdy, (5.4)

rae dy — IMaMeTp IMEeHKH Kari, M,
otcrofa noiydaem popmyiy (5.5):
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o= ——. (5.5)

WK

2 O6opynoBanue
2.1 Boponka uiau OropeTka ¢ KpaHOM.
2.2 CrexuisinHast Tpyoka mmnoi 20 — 30 M.
2.3 CoenuHUTENbHAS CTCKIISTHHAS TPYOKa.
2.4 lllrarus.
2.5 brokca (cTakaH4YMK C IPUTEPTOM KPBIIIKOH).
2.6 Crakan
2.7 TexHu4ecKue BEChl C pa3HOBECOM.
2.8 lllTanreHuupKyb.
2.9 CrakaH ¢ UCHBITYeMOH KUAKOCTBIO.
2.10 3axxum (pu OTCYTCTBUU KpaHa Ha BOPOHKE).

3 3aganue 115 1a060paTOPHOIi padoThI
Onpenenuts K03 (HUIKUEHT MTOBEPXHOCTHOTO HATSHKEHUS BOJBI U BBIYUCIUTH MOTPEIIHOCTh
U3MEPEHUM.

4 Tlopsaok BbINOJHEHHS PadOThI

4.1 B3Becuth OIOKCY BMECTE C KPBIIIKOM.

4.2 V3mMepuTh IITAaHT€HUUPKYJIEM BHYTPEHHUHN OUaMeTp CTeKIsHHOW TpyOku. Eciam auamerp
KaHana TpyOKHM Maj, TO NPUMEHHMTh CIEAYIOIIMN IMpHEeM: BCTaBUTh B KaHal TPYOKH UIIYy WU
00paboTaHHYIO Ha)KJJa4HOM Oymaroil «Ha KOHYC» CIHYKY, OTMETHTh Ha HEW MECTO, 10 KOTOPOTO OHa
BOIIUIa B TPYOKy. 3aTeM, BBIHYB HUIJy, U3MEpPUTh €€ JUaMeTp B OTMEUYEHHOM MecTe. Bbrumcnuth
JTUaMeTp MIeWKHu Karty o gopmyie (5.6):

d wetiku — 0,9d mpy6xu (56)

4.3 CoOpaTh yCTaHOBKY.

4.4 YcraHOBUTH OIOpETKY (BOPOHKY) TaK, YTOOBI CTEKJIAHHAs TpyOKa, U3 KOTOPOH BBHITEKAIOT
Karuiu, Oblia BEpTUKAJIbHOM.

4.5 3akpbITh KpaH WM 3aXaTh KPEMKO 3aKUM, MOCTaBUTh NOJ| TPYOKY CTakaH M HaJIUTh B
010peTKy (BOPOHKY) UCTIBITYEMYIO KHUIKOCTb.

4.6 3aKkpbITh OTBEPCTHE CTEKISHHOM TPYOKH MaiblieM JIEBOM PYKH, NMpaBOd PyKOH OTKPBITh
KpaH WM 32KUM U, HaJaBiMBasl NajbllaMH MPaBOW PYKH HAa PE3UHOBYIO COECTUHUTENIbHYIO TPYOKY,
3aIOJIHUTh CTEKIISIHHYIO TPYOKY >KHUIKOCTBIO.

4.7 OtperynupoBaTh KpaH Tak, YTOOBI Karljiu U3 TpyOKHU Majajid OHA 3a APYro ¢ HeOOIbIINM
IIEPEPHIBOM.

4.8 CHATh cTakaH, IOCTaBUTh OIOKCY M ceidac e HadaTh oTcueT Kanenb. Orcuutars 20 — 30
Karlesb U 3aKpbITh KPaH UIIH 3aXKUM.

4.9 B3BecHuTh OIOKCY C JKUJIKOCTHIO BMECTE C KPBIIIKOM.

4.10 Beruncnuth K03 UIIMEHT MOBEPXHOCTHOIO HATSKEHUS )KUIKOCTH 110 Gopmyiie (5.7):
o= M mm)8 5.7)
rnd,,

4.11 OneIT TOBTOPUTH 5 pas.
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4.12 Pe3ynbTarhl BCEX U3MEPEHUN U BHIYMCIEHUN 3aHECTH B Tabuuny S.1.
4.13 CpaBHUTh HaWJEHHBIA pe3yiabTaT C TaOJMMYHBIM 3HaYeHHEeM KoddduiumeHTa

H
MOBEpXHOCTHOro HarsbkeHuss (6 T = 0, 0725 — )u ompenenuTh OTHOCUTENBHYIO MOTPELIHOCTH
M

u3Mepenuii mo popmyie (5.8).

lo, -0,/
o0=——100% (5.8)
O_m
Ne Macca Yucno | Macca | Buyrpen- | [dua- | Koag- OtHocH-
ombl- | ITyc- Brokcel Bcex ka- | Ka- OJHOH | HHUH MeTp | QUIIUEHT TenbHas
Ta TOM c esb Telib Kaluld | TuaMeTp mei- | moBepx- norpeni-
OI0K- KHA- my-my, n m,-m, | TPyOKw, KU HOCTHOT'O HOCTb
ChI KOCTBIO | KT N drp, M Kall- | HaTSDKCHUS
mip,KI | my,KI KT hi0’ KUJKOCTH 3, %
dIJ_IK’ H
o, —
M M

N[N =

Tabnuua 5.1 — pe3ynabpTaTel U3MEpEeHU U BEIYUCICHHUH
5 KoHTpoJIbHbIE BONIPOCHI

5.1 YBenu4uB OBICTPOTY NaJICHUS Kallelb, BBISCHUTH, KaK TOBJIASET 3TO HA MAacCy KaTlIH.

5.2 HanuTh B BOPOHKY MOJIOTPETON BOJBI M IOBTOPUTH OMBIT. OOBSICHUTH MOTYyUEHHBIH
pe3yIbTar.

5.3 Kakue npuyrHbI BAUSIOT Ha BETUYUHY KOIPPHUIIMEHTA TOBEPXHOCTHOTO HATSXKEHUS
JKUJIKOCTH?

5.4 Kakwue erie CymniecTByrOT METO/IbI OnpeieeHus ko duimenta moBepXHOCTHOTO
HATSOKEHUS JKUIKOCTH?
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JlabopaTopnasi paGora Ne§

Tema: «OnpeaesieHne MoayJisi IPOAOJIBbHOM YIIPYTOCTH Pe3HHBD».

esab padoThi:

Onpenenuts MOAYJIb IPOJOJIBHON YIPYTOCTH PE3UHBI U BBIYMCIUTD MONPEITHOCTD U3MEPEHUMN.
B pesynbrare BeIOTHEHNUS PAOOTHI CTYIACHT JOJDKEH:

3HATh: 3aKOH ['yKa;

yMeTh: MOJb30BaThCs TEXHUUECKUMH BECAMU, IITAHTCHLIUPKYJIEM; MacIITaOHOW JTMHEHKOM.

1 Kparkas Teopus:

3akon ['yka muis ynpyrux nedopmanmii Beipakaetcst popmyoii (1):
oc=E-¢

(D

O -MexaHMuecKoe HamnpsikeHue, [1a
E — Mmoayne nponosibHOM ynipyrocty, 11a
&£ - OTHOCUTEINbHAs JledopManus.
OTtHocuTenbHas nedopMalus onpeaensercs no Gopmye (2):
Al
[

o

2)

&

Al -ynnuHeHnue, m
[,- HayanbHAs IMHA, M
[ - KOHeYHAs JIMHA, M.
Al =1-1, 3)
MexaHuueckoe HalpshkeHHe onpezensercs no Gopmye (4):

“4)

F
o=—
S
F - nepopmupyromas cuna, H
S — MIOIIAb MOMEPEYHOr0 CEUCHHS, M
Hedbopmupyromas cumna onpenensercs mo gopmye (5):

F =mg )
m — Macca, KT
g — YCKOpEHHe CBOOOIHOTO MaeHusI, M/C”.
[Tnomaap monepeyHoro ceueHus onpenensercs mo Gopmyse (5):

r-d’
4
[ToncraBuB Beipaxkenus (4),(5) u (6) B popmyny (1), u BeIpa3uB MOAYNb YIPYTOCTH, OJTYYUM
bopmymny:

S = (6)

4.1 -F
b= ad 0



2 ObopynoBanue:

1 mTaTUB ¢ JanKamu;
2 yaiieyka oT Ja00paTOPHBIX BECOB;
3 pa3HOBECHI;

4 [ITaHT€eHUUPKYJIb;

5 nuHelKa u3MepUTeIbHAas,

6 PE3UHOBBIN LIHYD.

3 3apanue 1Jis1 J1abopaTopHOi padoThI
Onpenenuts MOAYNIb YIPYTOCTH PE3UHBI U BBIYMCIUTD IIOTPEIIHOCTD U3MEPEHUM

I'BIIOY CO «TIIT»
MeTtoaudeckue peKOMEHAAINH 110 BBINOIHEHHIO JJAO0PATOPHBIX PaboT
1o npeamery «duzuka»

4 ITopsinoK BHINOJHEHUsSI Pa0OTHI:

4.1 IlonBecuTh Pe3MHOBBIH IIHYpP 32 KOHEI] Ha IITaTHUBE.
4.2 [lpukpenuthb K HIDKHEMY KOHILY IIIHYpa YallleyKy JJIs TPY30B.
4.3 Hanectu Ha miHyp ABE METKH Ha pacctosiHuu 15-20 cm apyr ot apyra.
4.4 VI3MepuTh HayaIbHOE PAacCTOSHUE |, MEKTY METKaMH.
4.5 Harpy3uThb yalieuky TupsiMu, 3anucaB ux Bec F, 1 u3meputs paccrosiHue | Mexay MEeTKaMu.
4.6 [IponenaTh TOT K€ OMBIT MOCTENIEHHO YBEITMYUBAs HATPY3KY.
4.7 JIns Kaxa0i Harpy3Ku onpeaenuTh adcomoTHOe yanuHeHue no gopmyse (3).

4.8 Pe3ynbraThl 3anmucarh B Ta0muiy 1.

ctp. 21 u3 34

Tab6muna 1

Huametp | Hedpopmupyto- | Hauane- | Koneu- | Abcomor- | Monyns | AGcomoTHast | OTHOCHTENb-
ceyeHus | mas cwia F, H | Had Has HOE YIPYTroc- | HOTPEIIHOCTh | Hast

HIHypa JJIWHA nnuHa | ynnuaenue | T E, [1a | AE, I1a MOTPELIHOCTH
d,m Iy, M I, m Al, M 3, %

4.9 Tlo mosry4eHHBIM TaHHBIM TIOCTPOUTH TPAPHK PACTHKEHHUS PE3UHBI, OTKIIAIBIBAs 110 BEPTHKAILHON
ocu MoAaynb Aeopmupytromiei cuisl F, a mo ropuzoHTanbsHoi ocu abconmotHoe yuinHenue. CaenaThb

BBIBOJ] O 3aBUCHMOCTH MEX/y dTUMH BEIIMIMHAMHU.
4.10 Beruucnuth Moayine yrpyroctv E pe3unsl o ¢popmyse (7), HalTH cpeiHee 3HaYeHUEe MOIYIIS
YIOPYTOCTH U BBIYUCIUTH MOTPEUTHOCTh U3MEpEeHUH 1o Gopmye (8):

o=

P

5 KoHTpoJbHBIE BONPOCHI:

P

-100% .

®)

1 BeToH XOpOIIIO COMPOTUBIISAETCS CKATHIO, HO MJIOXO BBIACPKUBAET pacTsbkeHue. Ctanb obnagaer
OOJBIIION MPOYHOCTHIO Ha pacTshKkeHrne. KakuMu cBoMcTBaMu jkene300eToH?
2 KakuM A0mKeH ObITh AMAMETpP CTEPIKHS KPIOKa MOJHEMHOT0 KpaHa, YTOOBI TPU PaBHOMEPHOM

noabeme rpysa B 25 kH nanpsbxkenue He npesbimano 6 MIla?
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JlabopaTopnas paGora Ne 9
Tema: U3ydenue 3akona Oma 1J1s1 y9acTKa Henu

eapb padoThI: U3yunuTh 3aKoH OMa.

B pesynbrare BHINOTHEHNUS TaOOPaTOPHON PabOThI CTYACHTHI JOIKHBI

3HaTh: hopMyiy 3akoHa OMa;

YMeThb: COOMpATh ANEKTPHUUYECKYIO LEMb 10 CXeMe, pPACCUUTHIBATh CUITY TOKA, CTPOUTH rpadpuku
3aBUCUMOCTH CHJIbI TOKA OT HAIIPSKEHUS U CHIIBI TOKA OT CONIPOTUBIICHUS.

1 Kparkas Teopus

3akona OMa AJis yyacTKa LEeNH: CHJIAa TOKA Ha y4acTKe el NPsiMo NPONOPIHHOHAIbHA
HANPSKEHUIO HA €ro KOHAX U 00PaTHO NMPONOPUHMOHAIBHA €r0 CONPOTHBJIEHUI0. 3akoH OMa
BeIpaxkaeTcst popmymoii (7.1).

U
==, 7.1
R (7.1)

rae I — cuma Toka, A;
U - nanpspxenue, B;
R — conmporusnenue, Om.
2 O0opynoBanue
2.1 McTo4HUK TOKA.
2.2 Habop pe3ucTopos.
2.3 Amnepmerp.
2.4 BonpT™eETp.
2.5 Peocrar.
2.6 Kmrou.
2.7 CoenmuHUTENTBHBIE TIPOBO/IA.

3 3apanue 1JIs1 BHINIOJIHEHUs J1a00paTOpHOI padoThl

W3Meputh cuily TOKA U HAaNpsDKEHUE U TOCTPOUTH IpaMKU 3aBUCMOCTH CHJIBI TOKA OT
HAIPsPKCHUSA U CUJIbI TOKA OT COIMPOTUBJICHUA.

4 TlopsA0K BBINOJTHEHUS Pa00ThI

I Hccneoosanue 3asucumocmu cuﬂqz MOKa OM HANPAHCEHUS.

(o) —(v)

[

Pucynok 7. 1- cxema onbita
4.1 OmpenenuTh LEHY JeNIeHUs] U3MEPHUTEIbHBIX TIPUOOPOB.
4.2 CobpaTh 2IEKTPUUECKYIO 1IeMb 10 cXeMe (pUcyHok 7.1).
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4.3 3aMKHYTb LIETIb U MIPU TTOMOILIY PEOCTaTa JOBECTH HAMPSIKEHHUE HA 3aKUMaX Pe3ucTopa 10
1B,3arem 102 B,3B,4Bwu g0 5B.

4.4 VI3MepuTh COOTBETCTBEHHO CHITYy TOKA. Pe3ynbTarhl 3anectu B Tabmuiy 7.1.
ConpoTHBI€HHE [IENU TOCTOSTHHOE.

Tabnuua 7.1 — pe3ynbTarbl U3MEPEHUN U BEIYMCIICHUM

Hanpsokenne 1 2 3 4 5
U,B

Cua Toka
I,A

4.5 Tlo pe3ynpTaTam U3MEpEeHU OCTPOUTH TpauK 3aBUCIMOCTH CHJIBI TOKA OT HAIPSDKEHUSI.
[To ocu opauHAT OTKIAABIBATH CHILY TOKA B aMIlepax, a Mo OCHU a0CIUCC — HAPSHKEHUE B BOJIbTAX.
Crenarts BBEIBOJI.

1l Hccneoosanue 3aeucumocmu Cuiitbl MoKa om CONpomueBJIeHUAL.

4.6 CoOpaTb >IEKTPUYECKYIO Lienmb MO cxeMme (pUCYHOK 7.1), BKIIIOUMB B HEE PE3UCTOD,
conpotusieHueM 1 Owm.

4.7 Ilpu momoIuM peocTtata yCTAaHOBUTH HAa KOHIIAX ydacTKa [enu HanpshkeHue 2B.

4.8 3meputhb cuily TOKa B LIETIH.

4.9 T1oBTOPUTH OMBIT ABAXbl C PE3UCTOPOM compoTuBieHueM 2 Om u 4 OM, KaxIblil pa3
yCTaHaBIIMBas HapsLKEHUE IIPU TOMOUIH peocrtaTa 2 B.

4.10 Pe3ynbTathl n3MepeHuii 3aHectu B Tabnuiy 7.2. [locrosinaoe Hanpsbxenue U =2 B.

Tabnuua 7.2 — pe3yabTaThl U3MEPEHUH U BBIUMCIICHU

ComnpoTHBICHUE y4acTKa 1 2 4
R, Om

Cunatoka I, A

4.11 HOCTpOI/ITL l"pa(l)I/IK 3aBUCHUMOCTH CUJIBI TOKA OT COIIPOTUBJICHHA. IIo ocu OpAUHAT
OTKJIaAbIBaTh CHUJIY TOKAa B aMII€pax, a 1o OCH a6CHI/ICC — COIIPOTHUBJICHUC B OMax. C)leﬂaTI) BBIBO.

5 KoHTpoJIbHBbIE BONIPOCHI
5.1 KakoB ¢u3nyeckuil CMbICI HAIPsDKEHUS HA YYacTKe 3JIEKTPUUECKOH 1enu?

5.2 OT 4ero 3aBUCUT cHUJIa TOKA?
5.3 Kak BKIIFOYarOTCs B LENb aMIIEPMETP U BOJIBTMETP?
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JlabopaTopnasi paGora Ne 10

Tema: Onpenesnenne 3J1eKTPOABHKYIIEH CUJIbI  BHYTPEHHETr0 CONPOTUBJIEHUS HCTOYHUKA
3JIEKTPUYECKOM IHEPTrUHU

ey padoThI: ONMPEISIUTH SJICKTPOIBMKYILYIO CUITY M BHYTPEHHEE COITPOTHBIIEHUE UCTOYHHUKA
ANIEKTPUYECKON SHEPTHU M BEIYUCIHUTH MOTPEIIHOCTH U3MEPEHHH.

B pesynbrare BHINOIHEHHUS 1a00OPaTOPHON PabOThI CTYACHTHI JJOTKHBI

3HATh: 3aK0H OMa 1 yJacTKa M MOJTHOH e .

yMeThb: COOMpaTh Lenb 10 cxeme, BEIucATh D/]C u BHyTpeHHEe CONTPOTUBICHNE HCTOYHHKA.

1 Kparkas Teopusi

Jlnsa mopnepkaHus TOKa B MPOBOJHHKE HEOOXOJUMO, 4YTOOBI pPa3HOCTh IMOTEHIIMAIOB
(HampsiKEeHHE) Ha €ero KOHLAxX Oblia HEM3MEHHOW. /[t 3Toro ucnonb3yercs UCTOYHUK TOKa. PazHocTh
MOTEHIIMAJIOB HA €ro IOJII0cax TMOJAAEPKUBAIOT CTOPOHHHE CHJIBI  (HE O3JIEKTPHYECKOro
MIPOUCXOXKACHHUS).

Benuunna, usmepsiemas paboTOil, COBEpIIEHHONH CTOPOHHMMH CHJIAaMU TPHU TEpeMeleHUN
3apsJI0B, HA3BIBAETCA JECKTPOABMKYIIEH criton ncrounnka Toka — 3/1C u usmepsiercs B BosibTax (B).

Korna nens 3aMbIkaeTcsi, pa3/ieIeHHbIE B HICTOYHHUKE TOKA 3aps/bl, 00pa3yloT 3JIEKTPHUUECKOe
110Jie, KOTOPOE IepeMeNIaeT 3aps/bl 10 BHEIIHEH 1IENH U BHYTPU UCTOYHHKA.

O/1C uctoyHuka paBHa CyMMe MaJleHUN HAMpsHKEHUH BO BHEIIHEH W BO BHYTPEHHEW €U U
onpenensiercs mo gopmye (8.1):

E=IR+1Ir, 8.1)
rae ¢ -O/1C ucrounuka, B
I - cuma Toka, A.
R - BHemHee conpotuBnenue nemnu, Om.
r — BHyTPEHHEE CONPOTUBIICHUE HCTOYHUKA TOKa, OM
ITo 3akony Oma 75t yyacTKa IeH HalpsHKeHHE PaBHO MIPOU3BEICHUIO CHITBI TOKA Ha
COMPOTHUBIIEHNE MTPOBOIHUKA U oripeensercs mo hopmyre (8.2):

U=IR (8.2)
rae U — HanpsbkeHue (pa3HOCTh MOTEHITNANOB), B.
Torna noncrasiss B Beipaxxenue it IJC 3akon Oma 1iis ygacTka 1enu, noiayduM Gopmyiny
(8.3):
E=U+Ir (8.3)

ITo popmyme (8.3) Oynem onpenensats DJIC B 3T0it 1abopaTopHOii padoTe.

2 O6opynosanue
2.1 McTOYHMK AIEKTPUYECKON SHEPIUH.
2.2 Peocrar.
2.3 Ammepmerp.
2.4 BonpT™eTp.
2.5 Kirou.
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2.6 CoenMHUTENBHBIE TPOBO/IA.

3 3apanue 1uist J1abOpPaTOPHOIl padOThI:

Onpenenmuts D/]C 1 BHyTpEeHHEE CONPOTUBICHHE UCTOYHUKA U BBIYUCIIUTH TIOTPEITHOCTH
HU3MEpPEHHUI.

4 Tlops10K BBINOJTHEHHUsI PA0OTHI:

4.1 O3HaKOMUTBCS C U3MEPUTENBHBIMU MPUOOPAMU U OIIPEIEIUTD LIEHY ACJICHUS IIKAJIbI
amIepMeTpa 1 BOJIbTMETpa.

4.2 CoOpaTh 2JIEKTPUUYECKYIO IIETh IO CXeMe, M300pakeHHOH Ha pucyHke 8.1. McxoaHoe
IIOJIOYKEHUE PEOCTaTa: MOABUKHBIN KOHTAKT Y BEpXHEH KIIEMMBI.

|
|
N

W

Pucynok 8.1-cxema omnbita

4.3 Tlocne npoBepKH NMpenoiaBaTesieM, 3aMKHYTh 1I€Mb, MOJIb3YSICh PEOCTaTOM YCTaHOBUTH
MUHUMAaJbHYIO cHly ToKa. CHATH oKazanus amnepMerpa I; u BoasTmerpa Uj.

4.4 VI3MeHuTh CONPOTUBIICHUE LIE€NU MPU MOMOIIM PEocTaTa U MOJIYyYUTh HOBbIE TTOKa3aHUs
amnepmerpa I, u BomsT™erpa U,

4.5. Beruucnute O/]C 1 BHyTpeHHEE CONPOTUBIICHUE UCTOUYHUKA, TOJIb3YSICh CUCTEMOM
ypaBHeHuii (8.4):

& =U +1r
¢ =U,+1Ln (8.4)

4.6 OnbIT NOBTOPUTH €UIE JIBa pa3a, MoayyuB HOBbIE noka3zanus I3 Us, Iy Uy,
4.7 Beruuciauts 3/]C 1 BHyTpeHHEE CONPOTUBIIEHNE NCTOYHHKA, TIOJIb3YACh CUCTEMOU
ypaBHeHu# (8.5):
¢, =U;+ 1L,
& =U,+1Ln,
4.8 Onpenennts cpennee 3Hadenue JJIC &, U cpenHee 3HaYEHUE BHYTPEHHETO
COIPOTUBIIEHUS I, HWCTOYHHMKA TOKA
4.9 Onpenenuth NOrpelIHOCTH U3MepeHuit no popmynam (8.6) u (8.7):
|7 =i

or =——100% (8.6)

"o

(8.5)
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|§Lp _égll

S, =22 211100%

@
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(8.7)

4.10 3mepuTh HanpsKEHUE HA 3aKUMaX UCTOUYHUKA AIEKTPUUECKON SHEPTUU NPU
pasoMkHyTOH HenH Uyer. CpaBHUTH OKa3aHus BOIbTMETPa Uy co 3HauenueM cpenneit OJC &,

BBIYMCIICHHOM 110 pe3ybTaTtaM onbiTa. CrenaTh BHIBOJ.
4.11 Pe3ynbTaThl U3MEPEHUI U BBIYMCICHUN 3amucaTh B Tabauiry 8.1.

Tabnuna 8.1 — pe3yabTaThl U3MEPEHUH U BEIYUCICHUN

Ne Cuna | Hanpsixenue | O/1C | Cpennee | BHyTtpennee Cpennee OtHOCuTENnbHAS
OIbITa | TOKa | Ha BHEMHEH | £,B | 3HaYeHHUE | CONPOTUBIICHHE | 3HAUYCHHE MOTPEUTHOCTh
LA |uemunU,B 2J1C r, Om BHYTPEHHETO
Eep, B CONPOTHUBJIE-
HUS
Iep, OM or,% 3;.%
1
2
3
4

5 KoHTpoO/1bHBIE BONIPOCHI

5.1 Ykaxunre ycia0BHs CyIIECTBOBAHUS TOKA B IPOBOJHUKE.
5.2 KaxkoBa poJib HCTOYHUKA TOKA B 3JIEKTPUUYECKOM 1enu?
5.3 IIpu KakuxX yCIOBHSIX OT HICTOUHUKA MOXKHO MOJIyYUTh HAUOOJBIIYIO CHITY TOKA.

JlabopaTopnasi pabora Nell
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Tema: Onpenesienne K03 PpUUUEHTA NPEJTOMJIEHUS CTEKIA

Heapb padoThl: onpenenutsh Ko3hGUIHEHT NpeIOMIICHHS CTEKIIAa U BBIYUCIUTH TOTPEIIHOCTH
U3MEPECHUM.

1 Kparkas Teopusi

Caert npu nepexo/ie U3 0HOM Cpe/ibl B IPYI'YI0 MEHSET CBOE HAalPaBICHUE, T.€. IPEIOMIISETCS.
[Ipenomiienne 0OBICHIETCS U3MEHEHHEM CKOPOCTH PaclpOCTPAaHEHUS CBETa MpU MEpexojie U3 OJHOU
Cpelbl B APYTYIO.

3aKOHBI MPETOMIICHHUS:

1 Jlyd mapgaromuii ¥ Jiyd NpEJOMIICHHBIN JIeKaT B OJHOM IUIOCKOCTH C NMEPHEHAUKYISPOM,
BOCCTAHOBJICHHBIM B TOUYKE MaJACHUS JTy4ya K TOBEPXHOCTH pasjiena ABYX MPO3PAUYHbIX CPEl.

2 OTHolleHUE CUHYCa yIila MaJeHHs K CHHYCY YIJia MPEJIOMIICHUS €CTh BEIMYMHA MOCTOSHHAS
JUIS IBYX JAHHBIX CpeNl.

BTtopoii 3akon Beipakaetcst popmysnon (11.1):

sino

sin

=n,,, (11.1)

IZI€ O — YroJj MaJeHus;
B — yrois mpenoMieHus;
Ny — OTHOCUTENBbHBIN MOKa3aTelNb IPETOMIIEHUSI BTOPOH CpeJibl, OTHOCUTEIBHO EPBOM.
2 ObopynoBanue
2.1 IlnactuHa ¢ napajjiesIbHBIMU TPAHSIMY;
2.2 Yetslpe OynaBKy;
2.3 Tpaucnoptup;
2.4 Jlucr xapTOHa;
2.5 IloxbeMHBIN CTOJHK.
3 3ananue 1uis J1aDOPATOPHOI PadoOTHI
Onpenenuts K03 (HULIHUEHT NPETOMICHHS CTEKJIA U BBIYUCIUTD MOTPEUTHOCTh U3MEPEHUI.
4 Tlopsok npoBeaeHUs1 padoTHI:
4.1 Ha cTonukK MOJOXHUTHh JUCT OyMaru ¢ MOJUIOKEHHBIM IOJl HEro kaproHom. Ha mwmcr
MOJIOKUTh CTEKJISTHHYIO IJIACTUHKY U KapaHJIallloM 0OBECTH €€ KOHTYPHI.
4.2 C oHOM CTOPOHBI CTEKJIa HAKOJIOTh BO3MOKHO Jlajibllie APYT OT Jpyra /Be OylaBKH Tak,

YTOOBI nmpsamMasd rmpoxoadniasa 4€pe3 HUuX HE ObLIa NEPNCHAUKYJIApHA 'PpaH IIJIACTHHKU.
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4.3 C npyroif CTOpPOHBI HAKOJOTh TPEThIO M YETBEPTYIO OyJABKH TaK, YTOOBI CMOTpPS 4epes
CTEKJIO, BUIECTh BCE OYJIaBKU Ha OJTHOU MPSIMOH.

4.4 Crexiio u OyJnaBKH CHSTh, MECTa HAKOJOB OTMETUTh TOukamu 1, 2, 3, 4 u uepe3 HUX
IIPOBECTU IPSIMBIE J10 IEPECEUEHNUS C TpaHULaMU cTekia (pucyHok 11.1).

4.5 TpancnopTUPOM U3MEPUTH YIIIbl TAJCHUS 0. ¥ YTIIbI IPEIIOMIICHUS [3.

4.6 Ilo Tabnuiie CHHYCOB OIPENEINTh CUHYChl HI3MEPEHHBIX YIJIOB.

(05]

Pucynok 11.1-cxema onbiTa

4.7 Beruncnuth ko3 uiireHT npeaomiueHus no popmyne (11.2):

p= S/ (11.2)
Sino

4.8 [loBTOpUTH OMBIT 2 pasa.

4.9 Haiitu cpennee 3HaueHne ko3 duiimenTa 1 onpeaeauTb NOrpeIHOCTh U3MEPEHUH 1Mo

dopmyine (11.3)

An,
6 =—=-100% (11.3)
n

@
4.10 Pe3ynbpTaThl U3MEpPEHHUN U BBIYUCICHUH 3anHcaTh B Tadbmuiy 11.1
4.11 Onpenenuts CMELICHHE JIyda B OJJHOM U3 OMBITOB, HCIOJIb3YS JaHHbIE U3MEPEHUIN 1

BBIYHMCIICHHH 0 popmyie (11.4):



I'BITIOY CO «TIIT»

MeTtoaudeckue peKOMEHAAINH 110 BBINOIHEHHIO JJAO0PATOPHBIX PaboT

1o npeamery «duzuka» crp. 29 u3 34
d =hcosa(tga —tgf3) (11.4)
Tabnuua 11.1 — pe3ynabTaThl U3MEPEHUN U BBIUMCICHUN
No Yron Yron Koapdu- | Cpennee | Abcomot- | Cpeanee | OTHOCH-
ONbITa | MAJCHUS | MPEIOM- | IUCHT 3HAUCHUE | Has 3HAYCHHUE | TeIbHas
o, Tpaj. neHus B, | opemom- | koapdu- | morpem- | aOCOJIOT- | OTPEII-
rpa. JeHWsI n | [HEHTA HOCTb HOM HOCTH
npeinoM- | An norpemr- | 0, %
JIEHHS Nep HOCTHU
Ang,
1
2
3

5 KoHTpoJIbHBIE BONIPOCHI

5.1 B xakux ClIydadX CBCT Ha I'PaHUIC pa3Jiciia ABYX IIPO3pAYHBbIX CPC HEC HpeJ’IOMJ'ISIeTCH?

5.2 KakoBa npruumnHa npenomieHus ceera’?

5.3 B yem paznuune abCOMOTHOTO M OTHOCUTEIBHOTO KO (UIIHEHTA TPETOMIICHHS?

5.4 YTo MOKHO cKa3aThb O JAJIMHC BOJIHBI U YaCTOTE CBCTOBOI'O JIy4a IIPpHU IIEPEXOA€ €TI0 U3

BO31yXa B CTEKJI0?

JlabopaTopnasi paGora Ne 12

Tema: U3ydyenne unreppepeHuun u AuQpaKkuuu cBeTa
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Heap padoThl: SKCIIEPUMEHTAIBLHO U3YUYUTH ABJICHUE UHTEPHEPEHIINH U AUPPAKIIIH.

B pe3ynbrate BoinonHeHUs 1a00paToOpHOil pabOThI CTYIEHTHI JOJKHBI

3HATh: PU3UYECKYIO CYIIIHOCTb SIBICHUS JUPPAKIUKN U HHTEp(epeHIH cBeTa

yMeThb: JeNIaTh JIOTHYECKHE BBIBOJIBI U3 HAOIOCHUN IKCIIEPUMEHTA, BUIETh 3aKOHOMEPHOCTh
(bu3NYECKUX SIBICHUU.

1 ObopynoBanue:

1.1 namna snekTpudeckas ¢ NpsIMOM HUTBIO HaKaja (0/Ha Ha Kjacc),
1.2 nBe CTEKISTHHBIC TUIACTUHKU, PaMKa U3 MPOBOJIOKH,

1.3 crexssiHHas TpyOKa, MbLIbHAs BOJA,

1.4 xOMITaKT — JINCK,

1.5 cnupToBKa,

1.6 crimukwy,

1.7 xanpoHOBas TKaHb YEPHOI'O 1[BETA,

1.8 muHIET,

1.9 mTaHreHIUPKYIIb.

2 Kparkas Teopust

SIBneHne HaNOKEHUS BOJIH, KOI/1a B OAHUX TOYKaX. SIBJICHUE HAJIOKEHHUs BOJIH, KOT1a B OJTHUX
TOYKaxX IPOCTPAHCTBA MPOUCXOAUT HUX (IIOCTOSIHHOE BO BPEMEHHU) YCHJEHHE, a B JPYTUX —
ocnabneHue, Has3biBaeTcs uHTepdepeHiueil. YcrtolunBas uHTep(EepeHIIMOHHAs KapTHHa Oyner
HaOJI0AAaThCS TOJBKO B TOM CIly4yae, KOT/1a BOJIHBI UMEIOT OJJMHAKOBYIO JUIMHY BOJHBI U COTJIACOBAHbI
npyr ¢ apyroM. [TosTomy 06sruHO MHTEphEPEHITUS HAOTIOAACTCS TTPU HATOKEHUU BOJH, UCITYIIIEHHBIX
OJIHUM U TE€M € UCTOYHHUKOM, HO IPUILEAMNX B JAHHYIO TOUKY Pa3HBIMU ITYTSIMHU.

[Ipy 1npoxoxIeHMH Yy KpaeB IMpPEHmATCTBUM CBET OTKIOHSAETCA OT MPSMOJIUMHEHHOTO
pacrpoCcTpaHeHHs, MOTOMY YTO CBETOBbIE€ BOJIHBI OTMOArOT MpPENATCTBHs, pa3Mepbl KOTOPBIX
CpPaBHUMBI C JJIMHOW BOJNHBI. OTKIOHEHHE CBETA OT MPSMOJIMHEHHOTO pacIpOCTPaHEHUsI Ha3bIBAETCS

I paKIrei.

3 3apanue 1J1s1 J1aOOPATOPHOM PadoThI

W3yuuts sBieHus uHTEpOEpeHIINH U JUPPAKIIIH.

4 Tlopsok npoBeaeHUs1 padoThI

4.1 OnycTuTh MPOBOJIOYHYIO paMKy B MBUIbHBIH pacTBop. [IpoHabmromath W 3apucOBaTh
UHTEep(PEPEHIIMOHHYIO KapTUHY B MBUIbHOH TUIeHKe. [Ipy ocBeneHuu mieHKH OesbiM CBETOM (OT OKHA
WJIM JTaMITbl) BO3HUKAET OKpaIIMBaHUE CBETIIBIX MOJIO0C: BBEPXY — B CUHUI I[BET, BHU3Y - B KPACHBIH.

4.2 C moMoMIbi0 CTEKITHHON TPYOKH BBIAYTh MBUIbHBIN My3bIph. [IponabmonaTts 3a Hum. lpu
OCBEILEHUH ero OesnbIM CBETOM HaloJaTh oOpa3oBaHHE IIBETHBIX MHTEp(epeHIMOHHbIX Kojel. [lo
Mepe YMEHBIIECHHS TOJIIUHBI INIEHKU KOJIBLIA, PACILUPAACH, [IEPEMEIIAIOTCS BHUS.

4.3 TmarenbHO NPOTEPETh CTEKIISTHHBIE MJIACTUHKH, CIIOKUTh UX BMECTE M CKATh MaJIbIIAMM.
W3-3a HenaeambHOCTH (HOPMBI COMPUKACAIOIIMXCS MOBEPXHOCTEH MEXAY IJIACTUHKAMHU 00pa3yroTcs
TOHYaWIINEe BO3JYIIHbIE IMYCTOTHI, JAIOIIHME SIPKUE Ppay’KHble KOJIbIIEOOpa3Hble WM 3aMKHYThIE
HEeMpaBUWIbHOM (opmbl monocsl. [Ipu M3MEHEeHUn CuIlbl, CKMMAIOIIEH MIIACTUHKH, PACIOIOXEHUE U
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(bopMBI TOJIOC U3MEHSIOTCS KaK B OTPaXKEHHOM, TaK U B MPOXOMSIIEM CBETE. 3apUCOBATh YBHJICHHBIC
KapTUHKU.

4.4 TlonoXWUTh TOPU3OHTAIHLHO HA YPOBHE IJIa3 KOMIIAKT — JUCK. UTo BBl HaOmromaere?
OO0bsacHuTh HabMOMaeMble siBJIeHHs. OnucaTh HHTEP(HEPEHIIMOHHYIO KapTHUHY.

4.5 TlocMOTpeTh CKBO3b YEPHYIO KalpOHOBYIO TKaHb Ha HUThH ropsiuel jamibl. [loBopaunBas
TKaHb BOKPYTI' OCH, IoOedTech YeTKOoW Au(paKIMOHHONW KapTHHBI B BUJAE JIBYX CKPEIICHHBIX O]
MPSIMBIM YTJIOM I0JI0C. 3apucyiTe HaOI0aaeMblid TU()PaKITMOHHBIA KPECT.

4.6 IlponabmonaTh ABe AUGPAKIMOHHBIE KAPTUHBI IPH PACCMOTPEHUH HUTHU TOPSILEH JIaMIIbI
yepe3 Ieib, 00pa3oBaHHYIO T'yOKaMu INTaHTeHHUpPKyas (mpu mupuHe memu 0,05 mm u 0,8 Mm).
Onucate W3MEHEHHE XapakTepa HHTEP()EPEHIMOHHON KapTHHBI TPH IUIABHOM  IOBOPOTE
IITAHTEHIIUPKYJISI BOKPYT BEPTHKAIbHON ocu (Tipu mmpuHe menn 0,8 mm).

4.7 3anucaTh BBIBOJbI. YKa3aTh, B KAKMX U3 IPOJEIAHHBIX BaMH OIBITOB HA0JI01aJI0Ch
apienue uHteppepenuun’? Adudpakumun?

5 KoHTpoJIbHBIE BONIPOCHI:

1 [ToyemMy MBUIBHBIC TTy3BIPH UMEIOT PAIy)KHYIO OKpacKy?

2 Kakyto ¢popMy UMEIOT paayKHbl€ MOJIOCHI?

3 [Touemy Okpacka Iy3bIpsi BCE BpeMs MEHSIETCsI?

4 TloueMy B OTACIBHBIX MECTaX COMPHUKOCHOBEHUS IUTACTUH HAOIIOMAIOTCS SPKHUE PaTyKHBIC
KOJIbIICOOpa3HbIC HIIM HEMPABHILHOM (POPMBI TIOJIOCHI?

5 Tlouemy c H3MCHCHHEM Ha)XKMMa H3MEHSIOTCS (GopMa M PACIOJIOKCHHUE TOTYUCHHBIX
UHTEp(EepEeHITMOHHBIX TToJ0C?

6 Kakoe siBinenue Bbl HaOMIOqaIHA?

7 Kak ero Mo>kHO OOBSICHUTE?

8 Kakue mBeTa 1 B KaKOM TIOPSIKE TIOSBIISTFOTCS HA TIOBEPXHOCTH JIC3BHS MPH €r0 HATPCBAHHUH?

JlaGopaTopnas padora Ne 13
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Tema: MO)ICJII/IPOBaHI/Ie PAaANO0AKTHBHOI'O pacniaga
Heﬂb paﬁoTbI: OKCIICPUMCHTAJIbHO U3YUYUTDb MOACIIb PAJJUOAKTHBHOI'O paciiajia.

B pesynbrarte BHIIOIHEHUS J1AO0OPATOPHON PAOOTHI CTYACHTHI JOIKHBI
3HATh: 3aKOH PaJMOaKTUBHOIO pacraaa
yMeTb: CTPOUTH I'pauK 3aBUCIMOCTH KOJIMYECTBA HE PACIIABIIUXCS AJEP OT N

1 OdopynoBanmue:
1.1 moneTEI-128 miT.
1.2 bauka

2 Kparkas Teopust
3aKOH paJIMOaKTUBHOTO Pacnaza -OlHUChIBAET 3aBUCUMOCTD PaJIMOAKTUBHOIO pacrana OT BpEMEHHU U
KOJIMYECTBE PaJUOAKTUBHBIX aTOMOB B IaHHOM 00pa3liie
J1st IpaKTUYECKOr0 UCIOIb30BAHKS 3aKOH PAAHOAKTHBHOI0 pacnaja MOXKHO 3alucaTh TaK :

N=N; 2T

BpeMH, 3a KOTOPOC pacrnagacTcCd MmoJIOBUHA MEPBOHAYATIBHOIO YUCJia PaAMOAaKTUBHBIX AOCP,
Ha3bIBACTCA NICPUOJOM IIOJypaciiaza (T) YeM MeHbIIIC Inepuon nmojgypacmnajia, T€M MCHBIIC JKUBYT
ATOMBI U CJICA0BATCIBHO TEM 6I)ICTpee IMPOUCXOAUT paI[HDaKTHBHbIﬁ pacnoaja.

N

.""-'0,
[ ¥YMenrmenue
1 KOIMHYECTRA
N HEepAaCOAaB-

v
< HHIHXCHA
\ Anep
0 7T 2r 4T t

3 3apanue 1J1s1 J1aOOPATOPHOM PadoThI
MogenupoBaHue paJuOaKTUBHOTO pacnaia
4 Tlopsok npoBeaeHUs1 padoThI

3a MNpOMEKyTOK BpEMEHH, paBHBIN NepHOAy nojypacnaaa T, Kaxk10e U3 paJuOaKTUBHBIX SIIEP MOXKET
pacrnacTbes ¢ BeposTHOCTBIO 1/2. TIporiecc paanoakTUBHOTO pacmaja MO>KHO MOJIEITMPOBAThH
1o10pacbIBAaHUEM MOHETHI, IPU KOTOPOM C OJIMHAKOBOM BEpOSATHOCTHIO (1/2) BRIMagatoT «OpEm» Uiu
«pemka». [IpuMeM yciioBHO, UTO €CIIN BBIMAJAET «PELIKA», TO 3TO O3HAYAET, YTO PO HE pacnajioch,
a eciu «opény, To pacnanock. Kaxkaoe nondpackiBaHE MOHET COOTBETCTBYET MMPOMEKYTKY BPEMEHH,
paBHOMY IepUOAY HOJypacnaja.
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4.1 BozpmuTte 128 01MHAKOBBIX MOHET, OCTOPOKHO BCTPSIXHUTE UX B OaHKE U BBICBHIIIBTE HA CTOJL.
CuuraiiTe, 4TO «OpeI» - 3TO AApa, KOTOPBIE PACHAIUCH, & KPELIKa» - 3TO AIpa, KOTOpPhIE HE
pacnanuce.

4.2 TloxcuuTtaiiTe KOJUYECTBO fAJI€pP, KOTOPBIE paclajnucCh U HE paclaluCh.

4.3 Slnpa, KOoTOpbIE HE pacnajlnch, CHOBA IEpEMELIAiTe B OAHKE, BBICHIIIBTE HA CTOJ U MOJCUUTANTE
a]ipa, KOTOPbIE Paclajuch U HE paclauCh.

4.4 1loBTOpstiiTe ONBIT, IOKA BCE AApa HE pacagyTCs.

4.5 Pe3ynbTaThl H3MEPEHU 3aHECUTE B TAOJHILY.

KomunuecTBo Opocanuit n=t/T 01 234546 7289 10

KomnuecTtBo HepacnaBmmxces sauep, N

KonunuectBo pacnasmuxcs saep, N'

OOparute BHEMaHuE Ha TO, yTo cymma N u N' Bcerna paBHa 128.
4.6 IToBTOpHTE OMBIT €IIE ABAXKBI, 3AMTOIHSISI TOJJOOHBIE TAOIHUIIBI.

4.7 TloctpoiiTe Tpu rpaduka 3aBUCUMOCTH KOJIMYECTBA HE paclaBUIMXCA AJEp OT N, UCIIONIb3Ys TPU
pa3JINYHBIX LBETA.

4.8 Cpenaiite BBIBOABI U3 PaOOTHI.

5 KoHTpOJIbHBIE BONIPOCHI:

1. Bo uTo mpeBparaercs H30TOI TOpus (> g9 Th), Sapa KOTOPOro MPETEpIeBalOT G-paciai, a8a -
pacriajia u ele ojMH o-pacrai.

2. Kakas sHeprus BbIAEISAETCS IPU TEPMOSACPHON PEaKIINU: 21H + 31H — 42He + 1on?

Hcnoab3yemasi qureparypa:
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