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IosicHuTebHAS 3aMHCKA

Meroanueckue peKOMEHIAlUKU K BBIMOJHEHUIO MPAKTUYECKUX padOT Mo AUCHUIUIMHE «DU3nKa
npeIHa3HaYeHbl I OPTaHU3AIMH CAMOCTOSTENILHON paboThl CTYAEHTOB IEPBOTO Kypca OYHOTO
otnenenus crenuanbHocTy 20.02.02 3ammTa B Upe3BbIUAHBIX CUTYaLUSIX

CoracHo y4eOHOTO TUIaHa 00s3aTeNIbHAS ayAUTOpHAs yueOHast Harpy3ka cocTtaBiseT 144 yacos, B
TOM 4Hciie 68 Yaca COCTaBJISIIOT MPAKTHYECKUE 3aHATHS. B CBA3M C NMpakTHYECKOW HAIpaBJICHHOCTHIO
JTUCIUTIIMHBI pa3paboTaHo 34 mpakTHYecKue paboThI.

[IpakTrueckue pabOTHI IMO3BOJIAIOT 3aKPENHTh, CHCTEMATH3UPOBATh W ONPEICIUTh  YPOBEHD
3HAHUW U YMEHUM 1O CIEAYIOIIUM TeMaM JIUCUUILIAHBL:

— Kwunemaruka.

— JluHamuka.

— MonexynsapHO-KHHETUYECKAast TEOPHSL.

— TepmonnHamuka.

— Mexanndeckue kojicoanus.

— DIIeKTpOMarHUuTHBIE KOJIEOAHUS U BOJHBI.

— Ilpupona cera.

— BomHOBEIE CBOIiCTBaA CBETA.

— KBanroBag onTuka.

— ®uzuka aToma.

— ®usuka aTOMHOTO sipa.

[lepen BbIMOIHEHHEM CTYyJIEHTAaMHU MPAaKTHUUECKON pabOThl MpenojaBaTesb NPOBOJUT UHCTPYKTAXK
[0 BBINOJHEHUIO 33/1aHUS, KOTOPBIM BKJIIOYAET I€JIb 3aJaHUs, €ro COJep’KaHUE, BPEMs BBIIOJIHEHUS,
OpUEHTUPOBOYHBIM 00BEM pabOTHI, OCHOBHbIE TpeOOBaHMS K pe3yiabTaTaMm palbOThl, KPUTEPUU OLEHKU
TECTa U MPaKTUYECKOTO BHIIIOJHEHUS 3aJaHMsL.

Bpewmst BbINOHEHUS MpakTHUecKoi paboThl cocTaBisieT oT 45 10 90 MUHYT.

Kpurepun onieHMBaHMsI IPU BBIITOJIHEHUU TECTA:

% HaOpaHHBIX 02JU10B Onenka
91 —-100 5
71 -90 4
51-170 3
0-50 2

Kpurepun onieHMBaHus pYU BBIOJIHEHUH TPAKTHYECKOTO 3aaHUS:

— Oyenka «5» - cTaBUTCS B TOM CIllydae, €ClIM CTYIEHT OOHapyXHBaeT BEpHOE NOHUMaHHE
CYIIHOCTH paccMaTpUBAaEMBbIX OIEpaluii, MPaBUILHO U B MOJHOM 0ObEME BBINOJIHACT 331aHus,
3aJlaHul U NpeasiaraeT Haubosee paloHalIbHOE PELIeHHE.

— Oyenka «4» - 3aJaHus BBINOJHEHBl B MOJHOM 0O0beMe, HO JONYIIEHbl HE3HAYUTEIbHbIC
HETOYHOCTH.



—  QOuyenxa «3»

- HpHA BbIIOJHCHHUHU 3aﬂaHHﬁ O6Hapy)KI/IBaIOTC$I HETOYHOCTH, BBIIIOJIHCHO

IpaBWIbHO He MeHee 60% 3anaHuil, peanaracMblii BApUaHT pEeLIEHHs HE PallMOHAJIEH.

- Ouemca «2» - yanlHﬁCH HE OBJIaACJI OCHOBHBIMH YMCHHAMHU B COOTBETCTBUU C Tpe60BaHI/I${MI/I

IIPOTPaMMBI.

B mpouecce nHCTpyKTaXxa IpenoaaBaTellb IpeaynpexaacT CTyIeHTOB O BO3MOXHBIX TUIIMYHBIX

OH_II/I6KaX, BCTPCHAIOMIUXCA MTPHU BBIITOJIHCHHUU 3aJaHU.

IIpakTuyeckas padora Ne 1
IlepeBox Beauuun B cucremy CHU

3ananme 1
IlepeBectu B cuctemy CU cnepyronue BeIWYMHBI TOKOB W HaIPSYKEHUI:
No DJIEKTPUUYECKUE BETUUUHBI
Bap
1 481 mMB | 5,7xkB | 440B | 0,4xB | 23 MB 45mkA | 480 A | 6,4kA | 40mMA | 0,3 kA | 0,8 MA
2 57 kB 4400B | 54xB | 681 MB | 09kB | 400 MmxA | 32 kA | 3,8 MA | 45MA | 5T A 3,4 kA
3 48mMB | 6,75kB | 4 B 1,4xB | 230 MB | 5 MkA 11,8A | 35xkA | 400mMA | 1,3 kA | 25 MA
4 57kB | 44mMB | 54B | 6,1mMB | 129kB | 78 MxA | 151kA | 0,8 MA | 45MA | 5,1 kA | 0,4 kKA
5 481 mMB | 5,7xkB | 440B | 0,4xB | 23 MB 45mxkA | 480 A | 6,4kA | 40mMA | 0,3 kA | 0,8 MA
6 518 MB | 0,75 kB | 4 kB 1,45xB | 23MB | 125mkA | 1,8 kA | 35 A 79 MA | 135kA | 2,5 MA
7 481 B 5,7vB 1,4xB | 0,5 xB 105MB | 45mMkA | 48 MA | 0,1 kA | 40kA | 0,3 MA | 80MKA
8 481 mMB | 5,7B 40xkB | 04xB | 23 MB 45mxkA | 480 A | 6,4kA | 40mMA | 0,3 kA | 0,8 MA
9 5.8MB | 75 kB 50kB | 1,5xB | 789 MB | 725 MxA | 0,04 A | 35 kA | 790MA | 935kA | 1,5 MA
10 1,8mMB | 254xB | 0,15B | 1,05kB | 23 MB 1,5mMxkA | 18 kA | 35mMkA | 179mA | 13 kA | 2,5 kA
11 18 MB 75 xB 0,2B | 1 kB 200 MB | 100 MxA | 1 KA 35A 790MA | 535kA | 2,5 MA
12 | 48 MB 57 xB 4 B 0,1xkB | 830MB | 450 mxA | 48 kA | 2,2 kA | 10 MA | 3 KA 0,1 MA
13 81 MB 56,7xB | 0,1kB | 0,01 kB | 1 MmB 7,1 MmxA | 48 MA | 6,0 kA | 100MA | 0,9 kA | 100MA
14 | 41 MB 100 B 40xkB | 0,41 kB | 2,3MB | 45MkA | 48 A 6,06kA | 400MA | 0,3 kA | 8 MA
15 58 MB 75kB | 50 B 1,52kB | 125MB | 72 mxkA | 0,01 A | 33 kA | 190MA | 985kA | 15 MA
16 18 MB 25,4xB | 0,5B 1,05 kB | 74 MB 15mMxA | 1,8 kA | 87mMkA | 17MA | 12 kA | 25 kA
17 180mMB | 0,75kB | 2mM B | 10 kB 250 MB | 180 MxA | 4 KA 3,5A 590MA | 565kA | 87 MA
18 04mMB | 57xB | 40mB | 0,12kB | 800 MB | 45MrA | 58 kA | 22 kA | 18 MA | 9kA 1,1 MA
19 8,1mMB [ 9,7xkB | 0,3B | 0,25kB | 100 mMB | 520 MmxA | 95 MA | 1,5kA | 150MA | 0,4 kA | 190mMA
20 | 50mB 08kB |20B | 0,3B 20 mB 250 MmxA | 2,5 kA | 45mMkA | 14 MA | 5A 38MA
21 0,68mMB | 30B 12kB | 0,02kB | 750mB | 20A 18 kA | 35mMKA | 590MA | 565kA | 1,5 MA
22 | 485B 5,07mMB | 2,4xB | 1,5 kB 155mMB | 25MkA | 1,04 A | 25kA | 90MA | 965kA | 2,5 MA
23 181 MB | 66,7xB | 0,1kB | 2,01 kB | 1 B 2,1 MmxA | 1,8 A 0,6kA | 40MA | 2.3 kA | 59 MA
24 81 MmB 5,7B 44xB | 0,4xB | 3 MB 0,5 MrkA | 48 A 2,4 kA | 4 MA 2,3 kA | 8 MA
25 4 MmB 10 B 0,4xB | 1,41 kB | 0,3MB | 45MkA | 48 A 2,6kA | 40mMA 1,3kA | 12 MA
3ananue 2
[IepeBectu B cuctemy CU cneayroiue BeTUYMHBI MOLUTHOCTEH M CONIPOTUBIICHUINA:

o DIIEKTPUUECKHUE BEITMUUHBI
Bap
1 48 kBt | 4,4 Br 0,4 kBt | 23 MOM 45 xOm 48 Om 6,4kOm | 4MOwm | 0,3kOm | 2MOmM
2 57kBt | 0.5xBt | 0,3 Bt | 0,9 Om 400MOM | 3 MOwm | 0,3xOm 4,50m | 51 xOm 4 kxOm
3 3, 2kOm | 6,40m | 40MOm | 0,3 MOwm | 2kOm 0,8kOm | 4,8 kBT 0,4Br | 0,4 xkBr 0,2MBT
4 30kOm | 0,40m | 4MOm | 0,3 kOm | 2kOm IMOM | 48 kBt 0,4 kBt | 320 kBt | 0,1MBT
5 48 xkOm | 4,8kBt | 0,4 Bt | 23 MOM | 45 Om 48 kxOm | 6,9 kOm 1 MOwM | 300MOM | 1xkOmMm
6 98 kBt | 0,4 Br 9,4 kBt | 230 MOm | 450 kxOm | 480 Om | 6,43 kOm | 9OMOM | 0,83 kOm | 2MOm
7 32kOM | 64 Om 4MOMm 0,1 MOm | 200kOm | 0,5kOm | 4,82 kBt | 0,44 Bt | 0,45 kBt | 0,1MBT
8 45 Om 48 kOM | 6,9xOm | 1 MOmM 300MOm | 1xkOmMm 48 kBt 4.4 Bt 0,4 xBt 23MOMm
9 4MOm | 0,3kOm | 2xkOm 0,3 MOwm | 2kOm 0,8xkOm | 4,8 kBt 5,4 kBt | 3280 kBt | 0,1MBT
10 0,4 Bt 20kOMm | 45 Om 32xkOm 64 OMm 4MOM 98 kBt 445 Bt | 0,32 kBt | 03MBT
11 1 MOM | 30MOM | 1xkOmMm 48 kBt 450 kOm | 480 0mMm | 6,43 kOMm | 9OMOM | 0,83 kOm | 2MOm
12 03Bt | 090M |4MOM | 3 MOwMm 0,3xkOm 4,50m | 51 kOm 4 xOm 400MOm | 30kBT




13 450m | 48xkOm | 6,9xOMm | 1 MOMm 300MOm | 1kOMm 4,8xBT 0,4Br | 3 MBr 10 kBt
14 48 xOm | 4,4x Bt | 0,40Mm | 23 Bt 45 kBt 48 Om 6,4xkOm | 4MOwMm | 0,3 xkOm | 2MOmM
15 03Bt | 0,90M | 40mMOm | 3 MOm 0,3xOm 48 kBt | 4,4 Bt 0,4 xBt | 0,3kOMm | 2MOwm
16 40mMOM | 0,3kOMm | 2xkOmMm 0,8xOm 2xkOmMm IMOm | 48 kBTt 0,4 xBt | 320 kBt | 0,1MBT
17 0,8xOm | 4,8 kBt | 0,4 Br | 0,4 xBt 0,2MBT 3,2xkOm | 6,4 Om 40mMOMm | 0,3 MOM | 2xkOM
18 0,3 Bt | 2xkOMm 0,8xOm | 4,8 kBT 30xkOMm 0,40M | 4MOmMm 50MOm | 2kOM 32 kBt
19 45 xOm | 48 Om 6,4xOm | 4 MOmMm 0,3xOm 2MOwm | 48 kBT 44 Bt | 0,4 kBt 23 Om
20 IMOm | 1,3xOM | 50m 1,3 MOM | 5kOm 1,8kOm | 4 kBt 1,4 kBt | 328 kBT 1,1IMBT
21 0,2xBt | 0,4Bt | 2,4 Bt | 2 MOM 4 xOm 4 Om 2,4 xOm 9MOm | 0,2 kOMm 1MOwm
22 3Br 0,10Om | 5SMOMm | 1 MOm 5,3kOm 2,50M | 20 kOm 9 xOm 457MOm | 26xBT
23 8 kKOm 28xBt | 1, 4Bt | 93MOM | 50M 33 xOm | 6 kxOMm 3MOwm | 320MOm | 4xkOmMm
24 4MOMm 0,1kOm | 4xkOm 1,8xOm 5xOm TMOm | 22 kBt 0,7 xBt | 120 kBt | 0,6MBT
25 12kOm | 54 Om 7MOMm 0,5 MOmMm | 250xkOMm 1,5xOm | 4,8 kBt 0,22 Bt | 1,45 xBt | 0,2MBT
3aganue 3
3anucate conporupiieHue B KOM u MOM (OoKpyrieHue 10 AecsThIX 10JIei)
Ne Bap 1 2 3 4 5 6 7
R, Om | 45621589 | 78459219 | 45621789 | 45621789 | 7854219154 124587912 | 1542682
Ne Bap 8 9 10 11 12 13 14
R, Owm | 128579,6 | 78666232 | 456217,8 17856536 | 78542191,5 1245879,1 | 154268256
No Bap 15 16 17 18 19 20 21
R, Owm | 5621589 1845921 6562579 1561789 585321914 12358752 6532682
Ne Bap 22 23 24 25 26 27 28
R, Om | 62859,6 8262232 25215,8 4734653 1832131,5 324579,1 35426256

IIpakTHyeckas padora Ne 2

Tema: Pagnomeproe, pasHoycKkopeHHoe 08UNHCCHUS RO NPAMOIL, 08UIHCCHUE NO OKPYHCHOCHIU

Henu:

- UIMETh IIPEJICTAaBICHHUE O POCTPAHCTBE, BPEMEHH, TPAEKTOPUH, IIyTH, CKOPOCTU U YCKOPEHHH;

- 3HaTh CTIOCOOBI 3a/1aHuUs ABM)KEHUS TOUKH;

- YMETb COCTABJIATh YPABHEHUS JABMKEHHSI TOUKU M YPaBHEHHE TPACKTOPHH;

- 3HaTb OOO3HAYEHHUS, E€IUHUIBI MU3MEPEHMs], B3aUMOCBS3b KMHEMAaTHYECKHX MapaMeTpOB JBH)KEHUS,
(bopMyIbl TS ONpeieTIeHUs CKOPOCTeH M YCKOPEHUH, painyca KpUBU3HBI TPACKTOPHH.

Kparkas Teopus:
[TocnenoBarenbHOCT  JACMCTBHM  NOpH  PEIICHHWM  KUHEMAaTUYECKUX  3aJa4  OINpEelesaeTcs

HEOOXO/IMMOCTBIO 3allUCaTh OCHOBHBIE YPABHEHUS TEOPUM NPHUMEHHUTEIbHO K YCJIOBUSM KOHKPETHOU
3amaun. g aToro cienyer:
e - BBIOpATh CHCTEMY OTCYETA, CBSA3ATh C HEH CUCTEMY KOOPJIUHAT, C/IENaTh YePTEeXK;

e - 3amMCaTh OCHOBHBIE YPABHEHUS TEOPHH IS YCIOBUN JAHHON KOHKPETHOM 3a7a4H;

e - BBACTMTH MOMEHTHI BPEMEHH, O KOTOPBIX €CTh HH(OpMAIIHs B pelaeMoil 3aj1aue, 1 IpUMEHUTb K
HUM OCHOBHBIE YPaBHEHUs TEOPHH;

e -3anMcaTb Ha MaTEMAaTUYCCKOM SA3BIKE JPYTHUE YCIOBHA, COACPKANIUECA B TCKCTE 3aJa4H.

Kauecmeennwie 3a0auu

1. MoOKHO JIM CUUTATh MaTCpUuaJIbHbIMU TOUKAaMU TCJIa, OIIMCAHHBIC B CICAYIOMINX Hpe,Z[J'IO)KCHI/ISIX?



o

o - I[J'ISI NU3MEPEHUA MACCHI JIMMOHA €r0 KJIaayT Ha BECHI.

- Ans onpenenenus ooObeMa LIapuKa €ro OMyCKalT B MEH3YPKY.

- PaccuuteiBaioT nyThb Semim Ipu ABUKCHHUU I10 Op6I/ITe BOKpPYT COJ'IHLIa.

- PaccunTEIBaIOT BO3MOXKHOCTh CTOJIKHOBCHUS CITyTHUKaA 3emuu ¢ MCTCOPUTOM.

B kakom ciIydac BBINIABIIMI M3 BaroHa npeaAMET ymnaJaeT Ha 3€MJIIO paHbIIC: KOr/lJa Barol CTOUT WUJIK KOrJda

2.
OH JBUKETCA?
3. 3emus BpamaeTcs ¢ 3amaja Ha BOCTOK. [louemy, MOANpPHITHBAs BBEPX, MBI IOMAJacM Ha OJHO U TO XKE
MECTO, a He CMeIaeMcs K 3anay?
4. MoXeT i CTIOPTCMEH Ha BOIHBIX JIBKAX IBUTATHCS ObICTpee KaTepa? MOoXKeT JI KaTep IBUTaThCs OBICTpee
JTBDKHAKA?
5. Y Kkakux 4acoB JMHEWHAas CKOPOCTh KOHIIA MHHYTHOH CTpPEJIKU OOJbIIE - Y KAPMaHHBIX WIH Y OOJBIINX,

HacTeHHBIX? OTBETHTE Ha 3TOT BOIIPOC IS YTIOBOI CKOPOCTH.

Ilpumepul pewrenua pacuemnuix 3a0ay
3agaua 1. /Ise mammnbl A u B uayr nepecexarouumucs

—+

7 o oumY
\ Kypcamu (puc. 1) ¢ 3aJaHHBIMH CKODOCTSMH 4 "B,
“f{r@ Onpenenure TpaduyecKkd HaUMEHBIIEE pacCTOSHUE, Ha
Vg . KOTOpOE COIMKAIOTCS MAIIMHBIL.
"‘-.~\ Pewenue:
“'-h - -+
k"--.t Cxkopoctu Yap  VEszamaHel OTHOCHTENBHO CHCTEMBI
‘:;,.:" oTcuera, cBs3aHHOM ¢ 3emueit (puc. 1). 3amaua Jerko
_="" ™~ pemaercs, eciu OJHA M3 MANIMH MOKOUTCA. B sTOM ciydae
5 e MUHHMAaJIBHOE paccrosinue Oyner paBHO JUTAHE
/ NEePHEHANKYIISIPA, OIMYIIEHHOTO W3 TOYKH, TJI€ HAXOAUTCS
MOKOSIIAsICS MalllMHa, HA HAMpaBlieHWE IBWXCHHUS JPYrou
Puc.1 MaIlIUHEI.
Mamuna Oyzner B A
HEIIOJIBIDKHA B CHCTEME OTCUETa, CBI3aHHON C 3TOM MAaIIMHOM. v =
Ilycte cucrema orcyera cBsi3aHa ¢ mammHoM B. Torma, cormacHo \fl
3aKOHY CJIOKE€HHsI CKOpPOCTEM, CKOPOCTh MAaIlMHBI A B CUCTEME “-,_
OoTCcueTa, CBSI3aHHON ¢ wMamuHOM B, Oymer ckmageiBatbest U3 v ‘nn

CKOPOCTH MAIITMHBI A OTHOCHTEIBHO 3eMITH ' &M CKOPOCTH ' . "B,
C KOTOpO#l 3emisi IBHXKETCS OTHOCUTENBbHO MammHbl B (puc. 2).
CxopocTh MammHbl A B CUCTEME OTCYETa, CBSI3aHHOW C MAIIMHON

B, HaxoguM TII0 TIIpaBUIIy CJIOXKCHUS  BCKTOPOB. Hckomoe

MUHUMaNbHOE paccTosiHue paBHo BC.
Omeem: HauMEHbIIIEE PACCTOSHHE, Ha KOTOPOE COJIMKAIOTCA

MaIuHbl, paBHo BC.

—+

3apaua 2. JKecTkuil CTep>KE€Hb ABUKETCS B IJIOCKOCTH
T iy

TaK, 4YTO CKOPOCTh TOYKH A CTEpXKHS paBHA
HaIpaBlieHa MO/ YTJIOM 0 K OCH CTEPIKHsI, @ CKOPOCTh TOUKH
B nanpasnena mon yriom [ (puc. 3) Haitaure ckopocTh
Touku B.

Pewenue:

Puc. 3



B cucreme orcuera, CBSI3aHHOW C IUIOCKOCTBbIO, B KOTOPOH JBUXKETCS CTEPKEHb, €r0 JBUKECHHUE
BBITVISIUT OYE€HBb CII0KHO: OHO CKJIAABIBAETCA M3 MOCTYNATEIbHOIO M BpAIlATEIbHOTO ABWKECHUS. 3ajada
CHJIBHO YIIPOCTHUTCSI, €CJIM CUCTEMY OTCYEeTa CBsI3aTh C TOUKOW A. B 310l cucreme oTcuera Touka B Oyner

1

JIBUTATBCS TI0 OKPYKHOCTH, a 3HAYUT CKOPOCTh 3TOH TOUYKH B GyeT MepHeHIUKYISIpHA CTEPKHIO (pHC.
4). CornacHo 3aKOHY CJIOKEHMsI CKOpOCTen
- = =
Vp=Vg+V
BE=Vp (1)

3

7 . A
rac V- CKOPOCTb, C KOTOPOH IINIOCKOCTH JIBUIKCHHA

V==
CTECPIKHA ABUKCTCA OTHOCUTEIIBHO TOUYKHU A, 4,

BekTopHoe pPaBEHCTBO (1) 1enecoodpazHo
CIIpOEIMpPOBaTh Ha OCh X, HANpaBJICHHYIO BJOJb

crepus. Torma momydamm —Vatosf-vycesa=0,

— Fuc. 4
VE=Va
OTKyJa cosp .
COSCE
YE=Va4
Omeem: cosp .

3agaua 3. Konips! crepkHs A u B ckoib34aT o croponam npsmoro yria (puc. 5). Kak 3aBucur ot yria

o yckopeHnue cepenuubl crepxkHs C, eciu koHel B JBMXKETCS ¢ MOCTOSHHOM CKOPOCTHIO Y87 Jlnmna
CTEpXHS /.

Pewenue:

B cucreme orcuera, cBsi3aHHON c 3emieil, Touka A cTepxkHs OyneT A
JIBUTAThCSA BJOJb BEPTUKAIBHOW CTOPOHBI mpsiMoro yria. O003Ha4uM 3Ty

v . .
ckopoctb 4. Ilepeiimem K cucTeMe OTCYeTa, CBA3aHHOH C OJHUM U3
KOHIIOB CTEpKHA - ¢ Toukod B. B 3T0il cucreme orcuera Touka A Oyzaer
BpamarthCsd 1O OKPYKHOCTH C H3MEHSIONIEHCS CKOPOCTBIO ' &,
NEePHEHANKYISIPHON K cTepkHiO (puc. 6). CoriiacHO 3aKOHY CIIOKEHUMN
CKOpOCTEer
(2)

- —+ -

¥ 5 = Const
Tak Kak , TO YCKOPEHHE TOYKH A OyJeT OJMHAKOBBIM B B

obeux cucremax orcuera. CnpoenupyeM BEKTOPHOE PaBEHCTBO (2) Ha OCh Puc 5
X. Torpa nosyuum '
(3)
—_— — t ;
O=vg—vysma
-+

. o s
B cucreme orcyeTa, CBS3aHHOM ¢ TOYKOW B, HOpManbHOE ycKOpeHHE TOYKM A AN Gyner HampaBieHO BIOIb

.2
=2 Ao
P = i ki
v .4
CTep)KHSI W PABHO II0 BEJIMYUHE . Tak xax
—+ —+y f . -
d g = [ = 4 5N - [
4 4 10 An 4 ) CrenoBaTelbpHO, v, Ar
i ] 2
_ @y Vg Vg
ﬁxﬂ i - R - ] ILH C
st ¢ Jan g Jein o '

N3 3akoHa CIIOKEHUS CKOpPOCTEM CIEIyeT, YTO
yckopeHuss B Touke C OyayT OJMHAKOBBIMH B 00€HMX




—t —+q
Am=d . . .
cucTeMax oTcyera - C. Tak KaK BCEe TOYKH CTEp)KHS JBUXKYTCSA C OJHOW W TOH JKE YIIIOBOM

CKOpPOCTBIO, @ JIMHEWHAass M YIVIOBAas CKOPOCTU CBSI3aHBI COOTHOILICHUEM V=C"3'R, rae R - pamuyc

OKPYXKHOCTH, TIO KOTOpOH JBIXKETCS TOYKa, TO T :EV::,‘ CrnenoBatenbHO, HOpPMalbHOE U
TaHreHIMaJbHOE YCKOopeHus B Touke C OyayT B JBa pa3a MEHbIIE 1O MOAYJIIO, YeM B TOYKEe A, U
A = la = vg
T o™ dlanta
o = oy = V%
Omeem: “ 2 A_zfsmE'ﬁ.

3agaua 4. CkopocTh MOHETHI ¥, COCKaJb3bIBAIOIICH C KIIMHA,
CTOSIIIIETO HAa TJIaJJKOW TOPU30HTAILHON MMOBEPXHOCTH, U300pakeHa Ha pHUC.
7. I'papraeckuM moCTpoeHUEM HaWIUTE CKOPOCTh KITHMHA.

Pewenue:
[Ipu nBUXKEHHH MOHETHI BJIOJIb KIMHA caM KJIMH OyJIeT CKOJBb3UTh MO ;ﬁ
TOPU30HTAILHOW TUIOCKOCTH BIPABO CO CKOpocThio ¥ (puc. 8). Bynem Puc. 7

CUHUTaTh, 4YTO HCIIOABMIXKHAsA CHCTEMa OTCUCTa CBA3aHa C IIJIOCKOCTBIO, Ha
KOTOpOﬁ CTOUT KJIMH, a IIOABU>KHAasA - C KIMHOM. TOI‘I[a, COTJIACHO 3aKOHY CJIOKCHU CKOpOCTeﬁ, CKOpPOCTb

—+ —+q —+ —+¢
< v=1u+v w
MOHCTBI OTHOCHTCIIbHO IIIOCKOCTH, BIOJIb KOTOPOMU ABHIKCTCA KIIMH, 3aIIMIICTCS l D, rac 1.

CKOPOCTh JABWIKCHHA MOHCTBI OTHOCUTCIIBHO KIJIMHA,
HallpaBJICHHAA BJOJIb HAKJIOHHOM IIJIOCKOCTH.

CHGILOBaTeJH)HO, BCKTOp ¥ gBIgeTCs JuaroHalJibxo

ol
v
TnapasIesorpaMma, oCTPOSHHOTo Ha BEKTopax 1y ' U

o v
, 4YTO 1 Ja€T BO3MOXHOCTb HAUTHU Uns IOCTPOCHHUA.

Fuc. ¥

3agava 5. [laubl Tpu OMJIBAPIHBIX CTOJA Pa3HOM
JUIMHBI, HO OAMHAKOBOW MMPUHBL. OT IJIMHHBIX OOPTOB
OMIIBSIPJIOB OJJHOBPEMEHHO IMOCBUIAIOTCS LIaphl ¢ OAMHAKOBOW 10 MOJYJIIO M HANpPaBJIECHUIO CKOPOCTHIO.
OnHOBpEMEHHO JI BEPHYTCS IIaphl [10CJIE BCEX BO3MOXKHBIX OTpaXXEHHUH K ToMy ke 0opTy? Cuurarth ynap
mapa o 6opT OmiIbsApAa aOCOIOTHO YIPYTHUM.
Pewenue:

Bo3moxHbIE cityyau IBUKEHUS 1IapoB M300pakeHbl Ha puc. 9. JIBmKeHue 1apa MpoucXoIuT BO BCEX
CIy4asx B INIOCKOCTH CTOJIA, ITO3TOMY 3TO IBMXKCHHE MOYKHO IPEACTaBUTH B BUIE CYMMBI IBHKCHHUI

BJIOJb JUIMHHOM W KOPOTKOW CTOpPOH 7 IS o
croyia. Bce mapsl B HayaJbHBI MOMEHT » N . S
BpEMEHU UMEIOT OJIMHAKOBBIE | -° / / / \

COCTaBJISIIOLINE CKOPOCTH, MapajliebHbIE
KopoTkoMy  Oopty. Ilpm ymape o Puc. 3
KOPOTKHI OOPT 3Ta COCTaBIIAIOIIAs HE MEHSETCs, a MPH yJape O JUIMHHBIM - MEHSET HalpaBleHue, HO ee
BEJIMUYMHA OCTAETCs MOCTOSAHHOM. Tak Kak mMprHa BceX OUIIbSAPIOB OJIMHAKOBA, BCE TPHU LIapa BEPHYTCS K
TOMY OOPTY, OT KOTOPOTO HAUWHAJIOCh UX JBM)KEHHUE, OJTHOBPEMEHHO.

Omeem: mapsl BEpHYTCS K O0PTY, OT KOTOPOr'0 HAYMHAJIOCH UX JBHKEHHE, OJHOBPEMEHHO.

3agaua 6. bunbsapaHelii map HaxoauTcs B Touke A. Pazmepsl Ouiibpaa U paccTosHUE 11apa oOT JIy3bl B
nanbl Ha puc. 10a. [Tog kakuMm yriioM K KOpoTKOMY OOPTY HaJl0 HaIlpaBUTh IIap, YTOOBI ONACTh B J1y3y B
nocJie OTpaskeHus 1mapa ot AByX 60pToB? CuuTaTh, YTO yaap mapa o 60pT ABIsETCS aOCONIOTHO YIIPYTUM,
TO €CTb yroJl IaJICHNs PABEH YTy OTPaKEHUSI.



Pewenue:

TpaexTopusi, MO0 KOTOpO# OyAEeT ABUTAThCS IIap, mokazaHa Ha puc. 1006. [llap nBmwkeTcs B MIOCKOCTH
CTOJIa, TO3TOMY €ro JBM)KEHHE MOXHO pPacCMaTpUBATh
KaK CyMMY HE3aBHCHMBIX ABM)KCHUH BJIOJb JJIUHHOTO U
BJIOJIb KOPOTKOro 60pra. O603HAYMM CKOpOCTh Inapa B A

[
- e

HAYaJbHBII MOMEHT BpeMmeHu uepe3 7. Torma ero
CKOpPOCTb BJIOJIb JUTHHHOTO 60pTa Oyaer paBHa &4 Tt g
BJ0JIb KOPOTKOIO - ¥&&& % Bnone AIMHHOTO OOpTa map &
npoier pacctosHue 2b, a BIOJIb KOPOTKOTO - 2a-c.
[Tockonpky cocTaBisitoNMe CKOPOCTU BIIOJIb JITTUHHOTO U
KOPOTKOTO OOpPTOB MO BEJIMYMHE HE MEHSIOTCS, MOXHO Y h

£
3anmcarhb ﬂr o 4 B
vtoosd=Zda—r¢ -} E !

visno =28 Puc. 10a Puc. 106

roe t - Bpems JBWXKeHMs 1apa. PasnenuB  ojHO

ypaBHEHUE Ha Ipyroe, IIOJIyYUM
da-—c

2h

clgdi=

Za—c
cigll = ——

Omeem: 2k

3agava 7. Ja Tena IBMXKYTCS 1O MPSMON HABCTPEUy APYT APYTY C HAYAIBHBIMU CKOPOCTSIMH V1| B V2 U
HOCTOSIHHBIMU YCKOPEHUSIMU a7 U a2, HAIIPABJICHHBIMU IPOTUBOIOJIO0XKHO COOTBETCTBYIOLIMM CKOPOCTSIM B
HayvaIbHBI MOMEHT BpeMeHH. [Ipn KakoM MaKkCUMaJTbHOM PACCTOSIHUM MEXKAY TEIaMU OHU BCTPETATCS B
npoliecce IBUKEHUsA?

Pewenue:

B cucreme orcuera, cBs3aHHOW C 3emiield, BCTpeya ABYX Tell MOXKET MPOU30MTH OO TpH HX
JIBIDKEHUHM HaBCTpedy JpYr ApYyry, J100, €CIu OJHO U3 Tell U3MEHUJIO HalpaBlieHUE JBM)KEHUS paHbILE,
YeM MPOM30MIET BCTPEYa, a IPYTroe TEJIO ero JOTOHUT.

3amady ymoOHO pemaTh B CHCTEME OTCUETa, CBSI3aHHOM C OJTHUM M3 IBHKYIIUXCS Tel. Torna B MOMEHT
BCTPEYM CKOPOCTb BTOPOTO Teja JI0JIKHA 00paTUThCs B HYJIb. CKOPOCTh B HaYaJIbHBIF MOMEHT BPEMEHH U
YCKOpEHHUE JBIKYIIETOCS Tella OYAyT COOTBETCTBEHHO PaBHEI V| + V2 M @7 + a2. MOMEHT BpeMeHH, KoTaa
IPOM30IIUIa BCTpeYa, OMPEAEIUTCS M3 YCIOBHSA, YTO CKOPOCTh JIBUXKYILErOCs Tela B 3TOT MOMEHT
oOparaeTcsi B HYJIb:

(4)
[vl + 7, }— [c:sl +c12]1r =0

Tak kak YCKOPECHUC MMOCTOAHHO, TO MAKCUMAJIBHOC PACCTOAHUC 6yI[CT paBHO

(5)
2
S = [vl +v2].ﬁ— —(al +;2)£

Pemas coBmectHo (4) u (5), momyunm

g= {“1"'“2]2
2(“1""12]_
o= (“1"""2)2

OTtBeT: ) 2(‘11"":12}.

3agaua 8. C OamrHu BeicoTON [ mMOJ yriioM o K TOpU30HTY (BHU3) OpocaroT Teno. OJHOBPEMEHHO C
MOBEPXHOCTH 3eMJIH IOJ] YIJIOM 0 K TOPU30HTY OpOCaroT BTOpOE TEJIO HaBCTpeuy nepBomy. Onpenenure,
10



Ha KaKOM PACCTOSHUM OT TOJHOXHUS OalTHU HAXOAUTCS MECTO OpocaHus BTOPOTO Tena, eciau oba Tena
CTOJIKHYJIUCh B BO3JTyXE.

Pewenue: ¥

[Tockonbky o00a Tena JBWXKYTCS B OIHOM
IJIOCKOCTH, TO JIBHKCHHE Ka)KIOr0 M3 HUX MOYKHO
NpEeACTaBUTh B BHUAE CYMMBI  HE3aBHUCHMBIX
JIBIDKCHHUM 110 TOPU3OHTAIM M BEpTHKAIU. Bribepem
B KauecTBe Teja oTcyeTra 3emito. UM ¢ TemoM oTcuera
CBSDKEM CHUCTEMY KOOPJIMHAT, UMEIOIIYI0 ABE ocu X
n Y, Hayajgo KOTOPOM HAXOAUTCA Y IIOJHOKHUS
Oamram (puc. 11). - .

Tak kak o0a Tema ABMXKYTCS MOJ JACHCTBHEM
CUJIbI TSIKECTH, HAINPABJICHHOW BEPTHKAJIbHO BHU3,
TO ABMIKEHHUE 110 TOPU3OHTAIHN OYJET PaBHOMEPHBIM, Puc. 11
a TO BepTUKaNM Tena OyayT JABHraTbcs C
MOCTOSTHHBIM YCKOPEHHEM, PaBHBIM YCKOPEHHIO CBOOOAHOrO majeHusi. OO003HauYMM CKOpPOCTH TEPBOTO

-

Tejla B HaYalbHBIM MOMEHT BpCMCHHU Vl, a BTOpPOIo - 3 . KOOpI[I/IHaTH IIEepBOro Tcjiia 6y,HYT HU3MCHATBHCA
CO BPEMCHEM I10 3aKOHY

nltl=vicose
2
\ . i
wlel=H —wisin a-&,
2
a BTOPOTO Tela - [0 3aKOHY

xlfl=L—wfros

2
. . £
YylEl=w, fam ﬂ—%.

B MOMEHT CTOJIKHOBEHMS KOOPAUHATBI ITHX TEJ COBMAIYT:
*p = X
FY1=ra

OTcrozia NONyYHM J[Ba ypaBHEHHS:
vicos@=L—-v feosd,
H—vwfsm @=v,isin &,

KOTOpBIE MOXHO TIEPEeNHCaTh CIIeIyIOIMM 00pa3oM:
L=tcosalv,+v,),
H=ian alv, +v, ).

[lonenus nepBoe ypaBHEHUE HA BTOPOE, MOTYYUM L= Hega.

Omeem: &= fciga.

3agaua 9. Manbuuk Jep>KUT OJMH KOHEI[ JOCKH, a APYToil ee KOHEll JISKHUT Ha HUIuHApe (puc. 12).
Jlocka mpu S5TOM TOpU3OHTAJIbHA. 3aTéM Majb4MK JABUTaeT JOCKY BIIEpEN,
BCJIE/ICTBUE Yero LMIMHAP KaTUTCS O€3 CKOJBXEHHS 10 TOPU30HTaIbHON
. IJIOCKOCTH, OTCYTCTBYET TaK)K€ CKOJIBKEHHE JOCKHM MO IMIMHIApY. Kakoi myTts
U JOJKEH TPOUTH MalbuuK, 4TOOBI JOCTUYb LWIMHJIpA, €CIU JUIMHA JOCKH paBHA
L?

P 19 Pewenue:

11



Ecnmu Tteno omHOBpeMEHHO y4yacTByeT BO BpamlaTeIbHOM M TIOCTYIAaTENbHOM ABIDKEHUH, TO JUIA OIMWCAHHUSA €To
JIBUKCHHS YIOOHO BBECTH MTHOBEHHYIO OCh. TOrja TEJIO B KaXIbli MOMEHT BPEMEHHU OYJET MOBOPAYMBATHCS
OTHOCHUTEJILHO MCHOBEHHOM OCH Kak 1ejoe. [y IuInHApa Takoi MTHOBEHHOH OChIO SBIIsIETCS ero oopasyrormas O,
KacaroIascs TIOCKOCTH, TI0 KOTOpPoi oH Katutces (puc. 13). YrioBas CKOpOCTh Beex
TOYCK Koyieca oTHOCUTENbHO ocu O Oyzaer omuHakoBoi. CienoBaTenbHO, JTMHCHHAS

O CKOPOCTh TOYKH, B KOTOPOH JOCKa CONpPUKACAeTCs C IMIMHIPOM, OyJaeT B 2 pasa
0oJbIIIe THHEWHOW CKOPOCTH, ¢ KOTOPOU ABMXKETCS OCh HWIHHIApA. [loaTomy kK Tomy
Fuc. 13 BpEMEHH, KOrJa MajbuuK MPOWJET pacCTOsHWE L, OCh LUJWHJIpaA MEPEMECTUTCS Ha

paccrosiaue /2. Takum 00pa3oM, 4TOObI JOWTH 1O NWIMHIpPA, MAJIBYUK JOJKCH
MIPOUTH paccTostHue 2L.

Omeem. MabUUK JI0JKEH MPOUTH paccTossHue 2L.

3aoauu ona camocmoamenbHoil padomul

1 éapuanm

1. ABTOMOOMIb M MOTOLHMKI JBWXKYTCS HAaBCTpedy Jpyr IpYry €O CKOPOCTSMH COOTBETCTBEHHO
paBubIMH 12 M/c u 24 wm/c. PaccTosiHne Mexay HHMHU B HavyajdbHBIH MOMEHT BpeMeHH paBHO 500 M.
Cumnras, 4T0 aBTOMOOWJIb U MOTOLMKJI JIBMDXKYTCS BJIOJIb OCH X, HAIpaBICHHOW B CTOPOHY ABMIKEHHS
aBTOMOOWJIS, 3alUIINTE 3aKOH ABW)KEHUS X(7) 1 aBTOMOOWJIS M MOTOLMKIA. B HavanbHbBI MOMEHT
BPEMEHU IOJOXKEHHE aBTOMOOWISI COBIAJaeT C HAyaJloM OTCUeTa, U OH JBMXKETCA B IOJIOKUTEIBHOM
HaIpaBJICHUU OCU X.

Omeem: x;=12t; x2=500-24t

2. [Naccaxup nmoes3aa, UAYIIEro co CKOpocThio 40 KM/4, BUIUT B T€UEHHUE 3 C BCTPEUHBIN MOE3 JIITMHON
75 M. C KaKo# CKOPOCTBIO UJET BCTPEUHbIN M0e31?

Omeem: v =50 xm/u.

3. Teno 6POCaIOT BCPTUKAJIBHO BBCPX. HpOMe)KyTOK BPEMCHHU MCKIY ABYMSA MOMCHTaMH, KOTZa TEJIO

o K
MpoxXoaAuT TOYKY, HAXOAAIIYIOCSA Ha BBICOTC H, paBCH ﬂf_ Haiigute Ha4YaJIbHYIO CKOPOCTb "'u BpeMA
JBHUXKXCHUA.

4. Kamenb OpocaroT TOPU30HTAIBHO C BEPIIMHBI TOPBI, UMEIOIIEH Yroyl HaKkiIoHa, paBHbIA o. C Kakoi
CKOPOCTBIO V JIOJDKEH OBbITh OpOIleH KaMeHb, YTOOBl OH yIajd Ha paccTOSHUM [ (BAOJNb HAKIOHHOM
IUIOCKOCTH) OT BepiIuHbI? CONMPOTHBIEHUEM BO3IyXa MOYKHO IIpeHEOpeyb.

lg
2anali vigial

=
Omeem:

12



5. Manbuuk BpaliaeT KaMeHb, IPUBSI3aHHbBIN K BepeBKe AIMHON /=0.55m B BepTUKAIBHOMN MJIOCKOCTH,
Jenasi 9uciao 000poToB n=306/c. Ha kakyio BBICOTY B3JIeTeNl KaMEHb, €CJIM BEpeBKa 00OpBaiach B TOT
MOMEHT, KOT'Jla CKOPOCTh Oblila HAalpaBJieHa BEPTUKAIBHO BBEPX?

(2mei)*
=
Omeem: Zg

e d, S,

2 BapuaHT

1. M3 1ByX rOopooB HaBCTpeuy ApYT APYry BbIEXaiH JBa aBToOyca: oAuH B 9 4., npyroii B 9 4. 30 MuH.
[TepBerit aBUTANCSA CO CKOpOCThIO 40 KM/4, BTOpOit - 60 km/4. [{nuHa mytu paBHa 120 km. B kakoe Bpems u
Ha KaKOM PacCTOSIHUM OT FOPOJI0B BCTPETUIUCH aBTOOYCHI?

Omeem: BcTpeua npousomnia B 10 4. 30 MuH. Ha cepeiUHE NYTH.

2. Koneco pammycom R = 10 cMm Bpamiaercsi Tak, 4TO 3aBHCHUMOCTb JIMHEHHBIX CKOPOCTEH TOYEK,
JeKalmx Ha 000/ie Koyeca, JaeTcsl ypaBHEHUEM v=At+Bf, rne A = 0,5 cm/c?, B =1 cm/c’. Haiiaure yroma
0L, COCTaBJISIEMBI BEKTOPOM IIOJTHOTO YCKOPEHHS C PAINyCOM Kojeca B MOMEHT BpeMeHH ¢ = 2,4 ¢ 1mociie
Hayvasa JIBIKEHUS.

Omeem: a=48 .

3. Ilo nBym mepecekarommMmcsi mox yriaom 30° moporam JIBHXKYTCS J1Ba aBTOMOOWIISA: OIUH CO
CKOPOCTBIO 54 KM/4, BTOPOH - CO CKOpPOCThIO 26 KM/4. Uepe3 MUHYTY MOCIE IEpeceueHus: MepBbIM
aBTOMOOWJIEM TIIepeKpecTKa TI0 JPYrod Jopore ero mepecek BTopoil aBroMoOuib. Ompenenure
HaUMEHbIIIEe PACCTOSTHIE MEXKAY aBTOMOOMISIMHU IOCIIE TIEPEeCeYCHUsI IEPEKPECTKa BTOPHIM aBTOMOOHIIEM.

Omeem: 0,78 xm.

4. Pammyc pyKOSATKH KOJIOAE3HOTO BOpPOTa B TpU paza Oousipllle paadyca Bajla, Ha KOTOPBIH
HaMaTbIBaeTcsl Tpoc. KakoBa nMHEHHas CKOPOCTh KOHIIA PYKOATKU MPU MOJHATUH Beapa ¢ riayouHsl 10
MeTpoB 3a 20 cexyHa?

Omeem: v=1,6 m/c.

5. Koneco panguycom 50 ¢cM paBHOMEpPHO KaTUTCS O CKOpOCThio 18 kM/4. KakoBa BemnymHa CKOPOCTH
V BEpXHEU TOUKHU Kojeca?

Omeem: v=10 m/c.

IIpakTHyeckas padora Ne 3
Tema: Ilpumenenue 3axonoe Heromona, pacuem cu, oeiicmeyroujux Ha meno

lle.flb.’ NPUMEHANb 3AKOHbL HbiOWlOHCl, 3AKOHbL COXPAHEHUA UMNYIbCA U DHEp2UU nPpU pelluerHuu 3a0ay

Kparkas Teopus:

Iepevuit 3akon Heromona. Eciiv Ha Teno He AEHCTBYIOT CUIIbI MJIU UX JIEMCTBHE CKOMIIEHCUPOBAHO, TO IAHHOE TEJIO
HaxOJIUTCA B COCTOSIHUU MOKOSI WJIM PABHOMEPHOIO MPSIMOJIMHEUHOTO ABUKECHUSL.

CBOMCTBO Tel COXpPaHAThb CBOKO CKOPOCTH IPpHU OTCYTCTBUU JIeHCTBHUS Ha HETO APYrux TCJI Ha3bIBACTCA
unepuueﬁ. Macca Tena — KoIu4ecTBEHHAas MEpa €ro NHEPTHOCTHU. B CU ona HU3MCPACTCA B KWJIOT'paMMaXx.

13



CucreMsl oTCu€Ta, B KOTOPBIX BBIIIOJIHAETCS NEPBbIN 3aK0H HbIOTOHA, HA3BIBAIOTCS UHEPUUATLHBIMIU.
CucreMsl oTCueTa, IBHKYIUECS OTHOCUTEIBHO HHEPLUAIBHBIX ¢ YCKOPEHHEM, Ha3bIBAKOTCS
HEUHePUUAIbHbBIMU.

Cusia — KOMMYeCTBEHHAs Mepa B3auMoieiicTBus Ten. Cuia — BeKTOpHas BEJIMYUHA U U3MEpsieTcs B
HptoToHax (H). Cuna, koTopasi pOM3BOUT Ha TEJIO TAKOE XKE ICUCTBUE, KAK HECKOJIBKO OJTHOBPEMEHHO
NEHCTBYIONIUX CUJI, HA3BIBACTCS PABHOOCHCIMEYIOU4€ll ITUX CUIL.

Bmopoi 3axon Hotomona. Y ckopeHue Teja npsmMo MpornopuuoHaIbHO PaBHOACHCTBYIONIECH Cull,
NPUIIOKEHHBIX K TeJy, 1 00paTHO MPOMOPIIMOHAIEHO €ro Macce:

—
- F
g =—
e

WJIn

Ecau nBa tena BSaHMOHCﬁCTBYIOT APYT C APpYTOM, TO YCKOPCHHUS 3TUX TCJI O6paTHO IMPONOPLHHUOHATIBHBI UX
MaccCaM.

14



Tpemuit 3axon Hotomona. Cusbl, C KOTOPBIMU TeJla B3aUMOJICHCTBYIOT JIPYT C IPYT'OM, PaBHBI MO
MOJTyJIFO U HAIIPaBJIEHBI BJIOJIb OJHOM MPSAMOI B POTUBOIIOIOXHBIE CTOPOHBI.

3akon coxpanenua umnynbca — BEeKTOpHas CyMMa UMITYJIbCOB JIBYX T€JI 1O B3aUMOJEHCTBHS paBHA
BEKTOPHOM CyMME UX MUMITYJbCOB MOCJIE B3AUMOJAEHCTBUS
A0 COYRAPEHHA

il

P, Py

M + Movg = m.l'UIl + Wl.g'UI2

ntp =0 +7rh

Jloxaxxem 3aKOH COXpAaHEHUs UMITYJIbCA.

NOCRE COYAAPEHRA

Bo3bsMeM 1 0603HaUMM Macchl ABYX Ten ey T2y cxopoctr 10

19 —+ = o
B3aUMOJICUCTBUS 11117, a mocie B3auMoIeHCTBHS (CTOJIKHOBEHUS )

i

ITo Tperbemy 3akoH HblOTOHA CHIIBI, ICHCTBYIONIME HA TEJa IPHU UX

B3aMMOJICHCTBHH, PABHBI IO MOIYJIIO M IIPOTUBOIIOJIOKHEI 110 HAPABICHHUIO; TI0O3TOMY MX MOYKHO
— —

0003HauuTh Fy — Fy

JInst “3MEHEHU UMITYJIbCOB TEJI MPU UX B3aUMOJICHCTBUH HAa OCHOBAaHUU VMIMIyJibCca CHUITbI MOKHO
3amnucaTh Tak

s mepBoro tena:

ﬁ i= ml‘fﬁ — ml‘[_f]

s BTOporo tena:

—F’ = mlﬁa — mlﬁg

J4! TOrJa y HacC MoJy4dacTcCs, 4YTO 3aKOH COXPaHCHUSA UMITYJIbCOB BBITJIAAWUT TaK:

Mt + Mmevg = mlvll + mg‘Ué

9KCHepI/IMeHTaHBHBIe HUCCIICIOBaHUA BSaHMOHeﬁCTBHﬁ PA3IUYHBIX TCJI — OT IIAHCT U 3B€31 1O aTOMOB U
AJIEMEHTAPHBIX YACTHI] — TOKA3aJIH, YTO B JTIO0OM CHCTEME B3aUMOICHCTBYIOMNUX MEXIY COO0H Tel mpu
OTCYTCTBHMHM JIEUCTBUS CHJI CO CTOPOHBI IPYTUX TEJl, HE BXOAAIIUX B CUCTEMY, UIIU PABHBI HYIIIO, CyMMa

HNMITYJIBCOB TECJI OCTACTCA HEU3MEHHOM.

HCO6XOJII/IMI)IM YCJIOBUEM IPUMCHHUMOCTH 3aKOHA COXPAaHCHUS UMITYJIbCA K CUCTEME
B3ElPIMOI[CfICTByIOH.[HX TCI ABJIACTCA UCIIOJIB30BAHUC HHCpHHaHLHOﬁ CHUCTCMBI OTCUCTA

15



-

A. PaBHOMEpHO, CO CKOPOCTHIO 2 M/C.

A.7H. B.1H. B.5H. T.

B ®opmyiie MBI HCIIOJIB30BAIIH :
t— Bpems B3auMoeiicTBHSA TeN
M =™ Yunynec 1 Tena 1o B3auMoeicTBUS
Pz =mMavz Wmnynbe 2 Tena 10 B3aUuMOICHCTBUS

pﬁ = mlvfl— Nmnynse 1 Tena nocne B3auMoAeCTBUS

p{, = mgvf‘,— Nmnynbe 2 Tena nocie B3auMoICHCTBUS

BapuanTt 1
1. ABTOMOOMIIb ABMXKETCS PABHOMEPHO U MPSIMOJIMHEHHO CO CKOPOCTHIO
v (puc. 1). Kakoe HampaBieHHE UMEET PaBHOJEUCTBYIOIIAS BCEX CHII,
MPUIIOKEHHBIX K aBTOMOOUITIO?

A.1. B.2. B.3. I.4. I FDO.

2. Ha pucynke 2 npezncraBiieHbl HalpaBJIE€HUS BEKTOPOB CKOPOCTH V U
yckopeHuss a Ms4a. Kakoe u3 MpeAcTaBlE€HHBIX Ha pHCYHKE 3
HAIpaBJICHUH HMEET BEKTOpP DPABHOJCHCTBYIOIIEH BCEX  CuUII,

MIPUJIOKEHHBIX K MUY ?
A.1. B.2. B.3. TI.4 /.5

3. Kak Oyzer nBurarbcs T€10 Macco 2 Kr noj AeictBueM cuisl 4 H?

F1u F, paBen 90°. Uemy paBeH MOJTyJIb PABHOACHCTBYIOIICH 3THUX CHII?

5. Illap, noaBemIEHHBII HA HUTH, JBHKETCS PAaBHOMEPHO IO OKPYKHOCTH B
TrOPU30HTANBHOM TuIocKoCcTH (puc. 4). Kakoe HampaBieHHEe HMEET BEKTOp

PaBHOJEHCTBYIOIIEH BCEX MPUIIOKEHHBIX K HEMY CHIT?
A.FD00. B.1. B.2. I.3 .4

H. A. Cpenn otBeToB A—I" HET nMpaBUIILHOTO.

—

6. Ha prucyHke 5 1mokas3aHbl HalpaBJICHUE U TOYKA MIPHIIOKEHUS BeKTopa Criiel F 1,

B. PaBHOYCKOpPEHHO, C yCKOpeHHeM 2 M/c2.
B. PaBHOyckopeHHO, ¢ yckopenueM 0,5 m/c?. T'. PaBHOMepHO, co ckopocThio 0,5 M/c.

J1. PaBHOYCKOPEHHO, ¢ YCKOpeHHeM 8 M/c?.

4. ]Ise cunsl F1=3 H u F>=4 H npunoxeHsl K 0JHOW TOYKE Teja. YTOJI MEXKIY BEKTOpaMu

neicTBytolelt npu ynape Ma4ya. Ha kakoM u3 pucyHKoB (puc. 6) mpaBUILHO ITOKa3aHbI
HaIlpaBJICHUE U TOYKA MPUIIOKEHUS CWIIBL ' 2 , BOSHUKAIOLIEH ITPU B3aUMOJEHCTBUH 110

TpeTbeMy 3akoHy HproToHa?

Ttk

Puc. &

Puc. 2

Pric. 4

Puc. §
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A.1. Bb.2. B.3. TI.4. [.Cpenu pucynkoB 1—4 HET MpaBUIBHOTO.

7. Y moBepxHocTH 3eMiH (T. €. Ha pacCTOSAHUU R OT ee 1eHTpa) Ha Telo JeMCTBYeT cujla BCEMHUPHOTO
taroteHus: 36 H. Uemy paBHa cuiia TATOTEHUS, JEHCTBYIOIIAsl HA 3TO TEJIO HA PAacCTOSAHUM 2R OT LEHTpa
3emnn?

A. 18 H. b. 12 H. B. 4 H. I'.9H. . 36 H.

8.Cuia rpaBUTALlMOHHOIO B3aUMOJCHCTBUS MEXIy [BYMs IIapaMd MaccaMH mi=mz=1 Kr Ha
paccrosaun R paBHa F. UYemy paBHa cuja TPaBUTALlMOHHOTO B3aMMOJCHCTBUS MEXIY LlapaMu
MaccaMu 2 U |1 KT Ha TaKOM K€ paccTosiHuM R apyr ot apyra?

A. F. B.3 F. B.2 F. I.4F. A.9F.
9. Ilox nefictBuem cuibl 2 H npykuHa y/uinHuinachk Ha 4 cM. YeMy paBHa )K€CTKOCTb NPY>KUHBI?

A.2 H/m. b.0,5H/M. B.0,02H/M. T.50H/Mm. J. 0,08 H/m.

&

10. BpyCOK JIEKMT HEMOIBIKHO HA TOPU3OHTAIBHOH IuIaThopme, ABWKyWIEHCT ‘I ' L
PaBHOMEPHO U TPSIMOJHHEHHO cO CKOpocThio v (puc. 7). Kakoe HampaBieHne mmeer ¥

BEKTOP CHJIBI TPEHUS, ACUCTBYIOIIEH Ha OpyCOK?

A. Fmp J0.B. 1. B. 2. I.3. .4

Puwec. 7

11. Kak wm3MeHUTCsS cujia TPCHUSA CKOJBbXCHHA IIPpH JABHXCHHH 6pyCKa 10 FOpI/IBOHTaHBHOﬁ
IMOBCPXHOCTHU, €CJIW IIPHU HCU3MCHHOM 3HAYCHUMU CHUJIBI HOPMAJIBHOI'O JaBJICHUA ILJIOIIAAb

COIIPUKACAIOLINXCS IOBEPXHOCTEH yBEIUUUTH B 2 pa3a?
A. He n3menurcs. b. YBenuuurcs B 2 pasa. B. YMmenpmmres B 2 pasa.

I'. YBennuurces B 4 pasa. I, YMmenbuTcs B 4 pasa.

12. OMH KUpOHWY HOJOXKWIM Ha JAPYyrol M MoadOpocuiiu BepTUKalbHO BBepX. Kornma cuiia naBnenus
BEPXHEro KMpI1ya Ha HIKHUHM OyneT paBHa Hy110? CONpOTHBIIEHHEM BO3/1yXa IpeHeOpeyb.

A. TosIBKO BO BpeMsl IBUKECHHSI BBEPX. b. Tonbko BO BpeMsl IBUKEHUS BHUS.
B. Tosibk0 B MOMEHT JOCTHKEHUA BepXxHeH Touku. I'. Bo Bpems Bcero mosiera He paBHA HYJIIO.

Il. Bo BpEMs BCCT'O ITOJICTA IMOCJIC 6p0c1<a paBHa HYJIIO.

13. Monynp CKOpPOCTM TeJla, IBHXKYIIEroCs NPAMOJIMHEMHO, HM3MEHSUICS CO BPEMEHEM IO 3aKOHY,

npeJcTaBIeHHOMY rpaduyeckn Ha pucyHke 8. Kakoil u3 rpadukoB, NpHBeIEeHHBIX Ha pUCYHKe 9,

BBIPAXKaeT 3aBUCUMOCTh OT BpEMEHHU MOJYJIsl paBHOJEHCTBYIOLIEH F Bcex CHl, AEUCTBYIOIINX Ha TeI0?
A.1.Bb.2.B.3.T.4. 1. F=0.

14. KakoBa 1o/mkHa GBITH HaualbHAs CKOPOCTH Vo Tefa, HAPaBICHHAS apaIIeNbHO
MOBEPXHOCTU 3eMJIU B TOUKE, HAXOAIIEICs 3a npeaenaMu aTMocepbl, YTOObI OHO JIBUTAJIOCh BOKPYT
3emun o Tpaektopuw 2 (puc. 10)?

A.v<7,9 xm/c. B. v=~7,9 km/c. B. 7,9 km/c<vp<11,2 xm/c. v
I vo=11,2 xm/c. . vo>11,2 km/c.

15. JIut nogHuMaercs ¢ yckopeHueM 1 M/c’, BEKTOp yCKOpeHHs paBiieH

BEpTUKAIBHO BBepX. B nmudre Haxommtcs Teno, macca kotoporo?[ xr. Hemy

paBeH Bec Tena? YckopeHue cBOOOIHOTO aeH s IPUHATh PaBHBIM 10 M/@he. 8
A.10H.Bb. 1 H.B. 11 H.T. 9 H. I. Cpenu otBeToB A—I" HET MpaBUIHHOTO.

F
‘ F‘\ Fl/ FV !
o t ¢ =t g =t t
Il -

b 1 o




Bapmuanr 2

[Ipu ABM>KEHMU MapalloTHCTa CyMMa BEKTOPOB BCEX CHII, IEHCTBYIOIIMX HAa HEro, paBHa HYJIO.

1.
Y

Kakoit u3 rpadukoB 3aBUCHMOCTH MOIYJIsl CKOPOCTH MApalIlOTUCTa OT BpPEMEHHU (pHC.

COOTBETCTBYET 3TOMY JIBUKCHUIO?
A.1. B.2. B.3. TI.4. [.CpenurpadpuxoB 1—4 takoro Her.

v UN v v
EK‘t 0 =t -t -t
t b

Puc. 1

=t

2. Ha pucynke 2 mnpexncraBieHbl HalpaBiICHHS BEKTOPOB, CKOPOCTH V U
yckopeHuss a Ms4a. Kakoe u3 mpencraBieHHBIX Ha PUCYHKE 3 HallpaBJICHUN

HMECT BEKTOP paBHOHCﬁCTBYIOIHeﬁ BCEX CUJI, IPUIIOXKCHHBIX K MH‘Iy?
A. 1. B. 2. B. 3. T.4. I[. 5. Puc, 2

(=

o o 1 1
3. Kak Oyzner nBurarbcest Te0 Maccoi 8 Kr noa aeiicrsuem cuisl 4 H? d
A. PaBHOMEpHO, CO CKOPOCTHIO 2 M/C. B. PaBHOYCKOpPEHHO, C yCKOpeHHeM 2 M/c?
B. PaBHOyckopeHHO, ¢ yckopenueM 0,5 m/c?. T'. PaBHOMepHO, co ckopocThio 0,5 M/c. ’ z
2
J1. PaBHOYCKOpEHHO, ¢ yckopeHueM 32 m/c”. s
Prc. 3

4. /Ise cuibl F1=2 H u F>=4 H npuiio>xeHbl K OJHON TOYKE Teja. YO MEXAY BEKTOpaMu
F 1 uF2pasen 0°. YeMy paBeH MOJyJIb PaBHOJAEHCTBYIOIIEH 3TUX CUII?

A.6H. B.2H. B. H. I'. 20 H. A. Cpenu otBetoB A—1I" HET NpaBUIILHOTO.

5.  Camoner BO BpeMs BBINOJHEHUS «MEPTBOM METIW» JABUKETCS
paBHOMepHO TI0 OKpyx)HOCTH (puc. 4). Kakoe HampaBieHue wuMeer
BEKTOp PaBHOJECHUCTBYIOIIEH BCEX MPUIIOKEHHBIX K HEMY CHII?

A.FO00. B.1. B.2. I.3. 1.4

PHe. 4
6. Ha prcynke 5 mokas3aHbl HalpaBICHUE W TOYKA MPHIIOKCHHUS BEKTOPA FoA
cunel F1,c -
KOTOpOH
Puc. 3
3emus
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neiicteyerT Ha JIyHy MO 3aKOHY BCEMUPHOTO TATOTCHHUs. Ha kakoM 13 pUCYHKOB (pHC. 6) IPaBUIBLHO

NIOKa3aHbl HAIIPABICHUE U TOYKA IPUIIOKEHUS CHIIBL /2 , BOSHUKAIOIICH TP B3aUMOJICHCTBHH 110
TpeTbemy 3akoHy HproToHa?

A. 1. b. 2. B. 3. I.4. . Cpenu pucyHKOB 1—4 HET MPaBUIILHOTO.

7. YV noBepxHOCTH 3eMiH (T.€. Ha PacCTOSTHUM R OT ee IIeHTpa) Ha TEJIOo AECUCTBYET CUila BCEMUPHOIO
tarorenuss 36 H. Uemy paBHa, cuila TArOTEHHMs, JACHCTBYIOIIAs HAa 3TO TEJO Ha pacCcTosHuu 2R OT

MOBEPXHOCTU 3eMJIu?
A.9H.B.12H.B. 1I8H.T'.36 H. I. 4 H.

© o O Ol Go
1 2 3 &
Puc. 6

8. Cuwia rpaBUTaMOHHOTO B3aMMOJIEHMCTBHS MEXAYy ABYMs LIapaMd MaccaMu mi=my=1 KI Ha
paccrossHun R paBHa F. UeMmy paBHa cwia IpaBUTALMOHHOIO B3aMMOJCHCTBUSA MEXKIY LIapaMu

Maccamu 3 ¥ 4 KT Ha TaKOM )K€ PacCTOSHUU R JIpyr OT apyra?
A.7F. B.49F. B.144F. Ir.rF. QA.12F.

9. Ilpyxwuna sxxectkocthio 100 H/m pactaruaercs cunoit 20 H. Yemy paBHO yUuIMHEHUE

IPYKHUHbI?
A.5cm. B.20cm. B.5wm. I'.0,2cm. [, Cpenu otBetoB A — I HET MPaBHIILHOTO.

10. Bpycok IBHKETCS PABHOMEPHO BBEPX IO HAKJIOHHOW IUIOCKOCTH

—

(puc. 7). Kakoe HampaBiieHHE€ UMEET BEKTOP CHJIbI TPEHUS?
A. 1. b. 2. B. 3. r.4. HI.F mp=0.

Puec. 7

11. Kak u3MeHHuTCs cuja TpeHUs CKOJIbKEHUS MPH ABMKEHUU OpycKa M0 FOPHU30HTAIbHOM MOBEPXHOCTH,

€CJIM CHITY HOPMAJIBHOTO JIaBIICHUs YBEIUYHUTh B 3 paza?
A. YBenuuutcs B 3 paza. Bb. YMenbmutes B 3 paza. B. YBenuuutcs B 9 pas.

I'. Ymenbmntes B 9 pa3.  JI. He uamenurcs.

12. Kocmuueckuii kopaOib Mocie BBIKIIOYEHHUS PAKETHBIX JBUTATeNeil JABMKETCS BEPTUKAIBHO BBEpPX,
JIOCTUTaeT BEPXHEH TOYKU TPACKTOPHUH H: 3aTeM JBIDKETCS BHHM3. Ha KakoM ydacTke 3TOH TpaeKTOpHM CHJa
JIaBIIEHUs] KOCMOHABTA Ha KPECIO UMEET MaKCUMalbHOe 3HaueHue? COonpoTUBIEHHEM BO3LyXa IpeHeOpeyb.

A. Ilpu nBuxenun BBepx. b. B BepxHel Touke TpaekTopuu.
B. [Ipn nBrkeHnn BHU3. I'. Bo Bpems Bcero noJsiera cuiia 1aBJIEHHs OJUHAKOBA U HE PaBHA HYIIIO.

I[. Bo BPEMA BCCTO IT0JICTA CHJIa JaBJICHUSA paBHA HYJIO.

13. Moaynb CKOpPOCTH Tela, ABUXKYIIETOCs MPSIMOIMHENHO, U3MEHSIICS CO BpEMEHEM 10 3aKOHY, I'paduk
KOTOPOTo NpejacTaBieH Ha pucyHke 8. Kakoil u3 rpadukoB, MpHUBENEHHBIX HAa PUCYHKE 9, BBIpaXkaer
3aBUCHUMOCTh OT BPEMEHH MOAYJIsSl paBHOAEUCTBYIOLIEH /' Bcex CHJl, 1eCTBOBABIIMX Ha TEJIO?
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A.1. Bb.2. B.3. TI.4. 1.F=0.

h"
F F

¢ $ 0 — T ——— L
Puc. 8 f ?
PHE.
14. KakoBa momkHa ObITh HayallbHas CKOPOCTh IIOBEPXHOCTH 3eMIH, B - 21aMm
Vo Tena, HampaBlIeHHas MapailellbHO aTMocdepbl, YTobbl OHO AB Puc. 10

3emuu o Tpaektopuu 3 (puc. 10)?

A.vo<7,9 km/c. B.v=7,9 km/c. B. 7,9 km/c<vp<11,2 xm/c.
I'. vo=11,2 xm/c. . vo>11,2 xm/c.

15.  JIudr omyckaetcs ¢ yckopenuem 10 m/c? BepTukanbHO BHU3. B nudTe HaxomuTcs Telno, Macca
kotoporo 1 kr. Yemy paBeH Bec Tena? YckopeHHe cBOOOHOIO HaleHUs IPHHATH paBHbIM 10 M/c?,
A.0H.Bb.10H. B.20 H. I'. 1 H. I. Cpenu otBeToB A—I" HET NPaBUIBHOIO.

IHNPAKTHYECKASA PABOTA Ne 4

Tema: 3axkon coxpanenus umnyivca
Ilenv: npumenums cnpageoru8oCmv 3AKOHA COXPAHEHUS UMNYIbCA mel Npu NpsImoMm

ynpyeom coyoapeHuu 0Jisl peulenus 3a0ay

Teopust
Benuunna, paBHas NPOU3BEACHUIO MAacChl MAaTEPUAIbHOM TOYKM Ha €€ CKOpOCTH,

HAa3bIBACTCs UMITYJIbCOM.

m — .

p=mo

20



P — HUMIIYJIBC TCJIA
m — Macca Tcjia
U — CKOPOCTH T¢CJIa

NMmnynbe Tesla HanmpaBJjieH B TY 7Ke CTOPOHY, YTO M CKOPOCThH TeJia.
Ennnunei ndamepenusi umnyibca B CU snsgercs 1 kr-m/c.

N3meHenne mMmysibca Tena MPOUMCXOMUT IPHU B3aUMOJCHCTBUM TEJl, HANPUMED, NPH
yaapax.
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JInsa cuctembl MaTEpUaANbHBIX TOYEK MOJHBIA MMITYJIBC PABEH CYMME HMMITYJIbCOB.
IIpn 3TOM cnegyer MMeTb B BHAY, YTO HMIIYJBC — JTO BEKTOpHAs BEJIWYMHA, U
[I03TOMY B OOLIEM Cllydae MMILYJIbChl CKIIAJbIBAIOTCS KaK BEKTOPHI, T.€. [0 MPABHITY
napajuiesiorpamma.

‘?f

a_i_;.,

b N
ny
- }\_.L V2
Vn
T

D =mv; +myv,+.+m,u,
cucim
Ecnu Ha cucteMy Ten He MEHCTBYIOT BHEITHUE CHJIBI CO CTOPOHBI IPYTUX TEJN, TaKas
CHCTeMa Ha3bIBaeTCAd 3aMKHYTOW. 3aMKHYTasi CMCTeMa — 3TO CHCTEMa TeJ, KOTOpbhIe
B3aMMOJICHCTBYIOT TOJIBKO APYT C APYTOM.
3aKoH coOXpaHeHHMsl HMMIYJbCA: 8 3AMKHYMOU CUCmeMe GeKMOPHAS CYMMA
UMNYIbCO8 6CeX Meil, 8XO0SAUWUX 8 CUCMEMY, OCMAemcsi NOCMOSHHOU Npu ar00bIX
83aUMOOEUCMBUSX el SMOU CUCMEMbL MedHcOY COOOI.

—_
r
¥

=% S e OF .
my v + MyUy = MUy + My,

Pi+P; =D +P

mj, m; — Macchl B3aUMOJICUCTBYIOIIUX TEJN, KT

01, U2 — CKOPOCTH TE€JI 10 CTOJIKHOBEHUS, M/C

'}, 0'>— CKOPOCTHU TeJ MOCIEe CTOIKHOBEHHUS, M/C

3agaya 1: Onpenenure Maccy aBTOMOOWIIS, UMEIOIIETO UMITYJIbC P U JABIKYIIETOCS
CO CKOPOCTBIO V.

Bapuanr 1 2 3 4 5 6 7 8 9 10 11 12 13
p, Krem/c 3:5°10° 4.5410% 5.5410% 6,5+10* 2,9+10° 2.2¢10¢ 5,9410* 4,4+10* 6,6+10* 7.7+10* 8.8+10* 4.8+10* 6,3+10*

v, M/C 22 20 34 19 29 31 18 26 33 36 15 29 28

3agaua 2: CHapsaa maccoil my, JETAIIAN TOPU3OHTAIBHO BIOJIb YKEJIE3HOJOPOKHOTO

MyTH CO CKOPOCTBIO ®7, MOMAA€T B BaroH ¢ MECKOM MacCOM miz M 3aCTpeBaeT B HEM.

Haiiti ckopocTh BaroHa, €CJil OH JIBUTAETCSI CO CKOPOCThIO ¥2HABCTPEUY CHaAPSY.
Bapuant 1 2 3 4 5 6 7 8 9 10 11 12 13
mj, KU 90 110 120 130 145 155 160 150 180 170 175 190 200

mz, T 1 12 13 14 15 16 17 18 19 20 21 22 23
v1, M/C 300 400 340 190 290 310 180 260 330 360 150 290 280
02, M/C 8 9 11 12 13 14 15 16 17 18 19 20 21

3amaya 3: CHapsng Maccoll m, JeTAIUHA B TOPU30HTAILHOM HAIPABICHHH CO
ckopocThio 600 M/c, pa3priBaeTcs Ha ABe yacTu ¢ Maccamu 30 kr u 20 kr. bosbinas
4acTh CTajla ABUTAaThCS B MPEKHEM HarpaBieHUU co ckopocThio 900 m/c. Onpenenurts
BEJIMYMHY Y HAIlpaBJIEHUE CKOPOCTU MEHBIIEH YacTH CHaps/a.
Bapuant 1 2 3 4 5 6 7 8 9 10 11 12 13
m, KT 45 55 60 70 65 75 8 8 90 95 100 105 110
mj, KT 25 35 40 40 45 45 60 50 70 70 75 70 60



mz, T 20 20 20 30 20 30 20 35 20 25 25 35 50
v1, M/C 800 700 740 790 990 910 780 860 830 760 950 890 &80

3amaya 4: CryCKOBYIO NPYKHHY WMIPYLIEYHOIO MUCTOJIETA CKAIW HAa X, IIPU BBUIETE
miapuk Maccod m mpuoOpen ckopoctb ». Heobxoaumo paccuMTarh MKECTKOCTh
MPY>KUHBI.
Bapuant 1 2 3 4 5 6 7 8 9 10 11 12 13
X, CM 4 45 6 7 65 75 80 85 49 59 44 35 55
m, T 25 15 17 18 19 23 26 16 22 26 27 30 35
v1, M/C 5 16 1,7 22 18 23 25 3 35 34 28 29 3,1

3agaya 5: Ha tenmexxky Maccoil 6 Kr, ABMXKYIIYIOCS CO CKOPOCTBIO 2 M/C, CBEpXY
BEPTUKAJIbHO BHU3 NaJaeT KUpnuu maccoil 2 kr. KakoBa OyAeT CKOpPOCTb TEIEXKKHU
cpasy MocJie najacHus kupnuya?

Bapuant 1 2 3 4 5 6 7 8 9 10 11 12 13

mj, KT 5 65 6 7 75 55 80 85 49 59 44 35 55
mz, KT 25 1,5 L7 1,8 19 23 26 1,6 22 26 27 3,0 35
v, M/c L5 16 L7 22 18 23 25 3 35 34 28 29 3,1

KoHTposabHBIE BONIPOCHI

1. Uto Ha3bIBa€TCS UMITYJIHLCOM TeNa?

2. ChopmynupyiTe 3aKOH COXPaHEHUSI UMITYJIbCa.
3. ChopmynupyiiTe 3aKOH COXpaHEHHUS SHEPTHH.
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CERELENN NN Onpenesiute mMaccy aBTOMOOMJIS, HMEIOIIEr0 MMIYJbC 2,5°10% krem/c u
ABHMIKYIIETOCS €O CKOPOCTHIO 90 Km/4.

Hano: CH F=amy
p=2.5-10" krmfc —_— .
v =90 M/ 25 m/c K
_25-10° 4
—= m—T-L‘],I 107 (kry=1(1)

I Omaem: 11

3agaua 2 CHapsg maccon 100 Kr, NeTAWMA ropuU3oHTanbHO BAOMb KENEe3HOLOPOXHOro Myt CO
ckopocTbto 500 m/c, nonagaet B BaroH ¢ neckom maccon 10 T u 3acTpeBaeT B HEM. HanTu ckopocTb
BaroHa, eCcnu OH ABUraeTcs CO CKOPOCTLI0 36 KM/4 HAaBCTpeYdy CHapsay.

PeweHune:

CunTtas yaap Heynpyrum, 3anuLlem 3akOH COXpaHeHus!

nMnynbca:

LR R [ PR :.-[J-n-I +m, |

V=i Vs =y s )V

_ml-b‘l — 1, Vs

(m, +m,)

, 1005001000010 _ 50000100000 _ ~50000 _ , .
! 100 + 10000 10100 10100 Y

3apaua 3 Crapsn maccoit 50 Kr, TeTsIuid B TOPU30HTAIFHOM HaIPaBJIEHUHU cO ckopocThio 600 m/c,
paspbiBaeTcs Ha ABe yactu ¢ mMaccamu 30 kr u 20 kxr. bosnbimas yacTh craja JBUTaThCA B MPEKHEM
HampaBieHuu co ckopocthio 900 m/c. OmpenenuTs BETUYMHY M HANpaBlIEHUE CKOPOCTH MEHbIIEH
YacTH CHapsijaa.

ALV =V

MoV =V M. Vs,

_mev—m -V
Iy T m,
= 50-600—30-900 _ 30000-27000 _ 3000 _ 150
- 20 20 20 ¢

3amaua 4 Cnyckosylo NPYXWUHY MIPYLIEYHOro MUCTONETa CKaAu Ha 5 CM, MPU BblneTe LapuK
maccoi 20 r npuobpen ckopocTb 2 m/c. Heo6X0AMMO paccunTaTh, KAKOBA ECTKOCTb NPYMKUHbI.
Hano: x=5 cm=0,05 m; m=20 r=0,02 kr; V=2 m/c; k=?
Pemenne
[To 3akoHy coXpaHEHHsS JHEpPIrHH, MOTCHIUATbHAs dHEPTUs YHPYroaehOpMUPOBAHHON MPYKUHBI
MepeHJIeT B KWHETHYECKYIO YHEPTHUIO JABMKCHUS IIAPUKA:
E, = Ep
k-x2 m-v?
2 2
yIpOIllaeM JaHHOE BBIPAKECHHE:
k-x*=m-V?
BBIP2YKaeM BEIMYUHY K:
m-V?: 0,02-2° [H]
x2 (0,05)2

k=

M

H
32 H
OTBET: )KECTKOCTh NPYKUHBI paBHA :
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3agada 5: Ha tenexky maccom 6 Kr, ABMXYLLYIOCS CO CKOPOCTbIO 2 M/C, CBEPXY BEPTUKANbHO
BHM3 NagaeT Kupnuy maccon 2 kr. KakoBa GyaeT CKOpPOCTb TENEXKU cpasy nocre nageHus

Knpnn4ya?
e .‘. [C
m{?' __'] i
i =£.-Q’,'iz. .,.._._L_ L_ Fedt
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i = A !
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IIpakTnueckas padora Ne 5

Tema: 3axon coxpanenusn snepzuu
- Ha npumepe KOHKDEMHbIX 3a0ay paccmompemsv NOHAMUSL pabombvl, NOMEHYUANIbHOU

Henu:
KUHEeMU4eCcKou dHep2ull;
- NPOAHAIUZUPOBAMb 2PAHUYBI NPUMEHUMOCIU 3AKOHO8 COXPAHEHUS] HA KOHKDEemHbIX

Kauecmeennwie 3aoauu

npumepax.
1. B kakoM ciydae pacxoayeTcsl MEHbIIE SHEPIUU NPH 3aIyCKe CIyTHUKA 3€MJIU: MPH
3aIyCKe BJI0JIb MEPUIMaHa WIH BJIOJIb 3KBATOPa B CTOPOHY BpalLEHUs 3eMIn?

2. JIBa OIMHAKOBBIX TeJa MAJAr0T ¢ BBICOTHI H: 0JTHO B BO3AyXe, Ipyroe — B BaKyyMe.
OJMHAKOBBI JIM TOTEHIMAIbHBIE HEPTUM TeJl B Haudalie najeHus? OIMHAKOBBI JU HUX

KHUHETUYCCKHUE SHEPTUU B KOHIIC TIAJCHUS?
3. lllodep aBTOMOOMIIA, €IYIIETO CO CKOPOCTHIO V, BHE3AMHO YBUJEN Mepes coOol Ha

PAacCTOSIHUM a IIUPOKYIO CTEHY. UTO €My BBITOJIHEE: 3aTOPMO3UTh WU TOBEPHYTH?
4. U cBuHel, U TsKeNas BOAA MPAKTUYECKHA HE IMOIVIOLIAIT HEUTPOHBI. [louemy xe B

aTOMHBIX PEaKTOpax Ul TOPMOKEHHSI HEUTPOHOB TSKEIIYIO BOLY UCIIONIB3YIOT, & CBUHEL —
5. Kak OynyT nBurartbcsi /1Ba OJAMHAKOBBIX ILIApUKa IOCJE LEHTPaIbHOIO YHPYroro

HeT?
yAapa B OTCYTCTBHE BHEIIHUX CHJI, €CJIM OJMH U3 HUX JI0 yJapa MOKOUJICS?
6. [Touemy nipu MoMaiaHUM MyJIH B OAJUTUCTUYECKUNA MAasTHUK HEJNb3sI IPUMEHSTh 3aKOH
25
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Ilpumeput pewienus pacuemusix 3a0au

3agaua 1. llenouka mHOM ¢ IEKHUT Ha I'IAJKOM TOPU30HTAIEHOM CTOJIE, CBEIIMBASACH
poBHO HamojoBuHY. llemouky 6e3 Tomyka oTmyckaroT. HalauTe CKOpOCTh IIETIOYKH B
MOMEHT, KOTJIa €€ BEPXHUN KOHELl COCKOJIB3HET CO CTOJIA.

Pewenue:

IIocKOJMBKY IIpM JBW)KEHMHM LENOYKU CHJla TPEHHUsT OTCYTCTBYET, TO IIOJHAs
MEXaHUYeCKasi SHEPIrHsi CUCTEMBbI OYyJEeT COXpaHAThCA. B KadyecTBe HAYaJIbHOTO
COCTOSIHMSI BBIOMpAaeM IIETIOUKY B HAa4aJbHBIK MOMEHT BPEMEHU, KOHEYHOI'O — B MOMEHT,
KOTJla €€ BEpXHUI KOHEL| COCKOJIB3HET CO CTOJA. by1eM cunuTaTh NOTEHIUAIbHYIO SHEPTUIO
[EMOYKH B KOHEYHOM COCTOSHUU paBHOM Hymi0 (puc. 1). BenmumHa mnoTeHIMaIbHOU
DHEPIUM OIPENENsAeTCs IIOJIOKEHHEM LeHTpa Maccsl Tena. Iloatomy B HadaimbHOM
COCTOSIHUY IIOJIHASI MEXAHUYECKasi YHEPTHUS CUCTEMBI
moodom f 3

E ="l 4Dl o gl
ITGETTLETETE

B KOHEUYHOM COCTOSIHMM TOJIHAA MEXAHWYECKas SHEPrus 4, Tak Kax By = EE’,

gl
v=_]l—
TO 4

igf

v=_]—

Omeem.: 4

3amaua 2. YenoBek Macchl m MEPEXOUT C OJTHOTO KOHIIA JIOJIKM Maccor M Ha Apyroil.
Jnuna noaxu pasHa ¢ . Haiimure nepemenienue noaku. COMPOTUBIEHHEM BOJbI JBHKECHHIO
JIOJIKU IPEHEOPEYb.

Pewenue:

HOCKOJ’IBKY CHUCTEMA <«JIOAKA—YCIOBCK» ABJIACTCA SaMKHYTOﬁ, TO I PCHICHUA 3ada4un
MOJXHO HCIIOJIb30BATb 3dKOH COXPAaHCHUSI HMITYJIbCA. B kauectBe Tena orcuera BBI6epeM
3emm0. B HavanbHBIE MOMEHT BPEMCHN HMITYJILC CHCTCMBI <«JIOJAKA—YCJIOBCK)» PABCH
HYJII0, CJICA0BATCIbHO, OH 6YI[eT TAKOBBIM 1 BO BCC MOCJICAYIOINEC MOMCHTBI BDCMCHMU!

mi, +Mw =0 (1)

3

rac Yy CKOPOCTDH 4YCJIIOBCKA OTHOCUTCIBHO 6epera, a T — CKOPOCTD JIOJKH.
=t

— _..r o
="« ¥Vx rpe Tx — CKOPOCTH IBIDKCHHS

CornacHO 3aKOHY CIIOKEHHUS CKOPOCTEH '+

YeI0BEKa OTHOCHTENLHO JoAKH. [ToacraBum = B (1):
mFl +F )+ MF_ =0

N3 nocnienHero BeIpakeHUs
— R —f
=——7

M 4o
O06o3HaurM BpeMsi JBWKEHHUS YEJIOBEKa 4Yepe3 f/, TorJaa MEepeMeIlleHUuE JIOJKH

OTHOCUTEJIFHO Oepera OyIeT paBHO

I ks

e —t F .-..T

I=%_1t= A T
M+

" M +m
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rac - NEePEMCIICHUC YCIIOBCKA BAOJIb JTIOAKH.
L - by -
Y P SO

Omeem.: M +m M+

3aoauu 0131 camocmoamenvHou padbomaol

1. Ha Temo melicTBYIOT JBE CHIIbI F={3-1) g B2 ={=33} Teno EepeMEeCTHIIOCh U3
TOYKU ¢ KoopauHaTamu (I, ()) B TOUKy ¢ KoopawHaTtamu (—2, 3). Ompenenute padoTy,
COBEPIICHHYIO KaXX10i cuiioil. Bee Benmmunbbl nate B cucreme CH.

Omeem: ‘4 =—12 JIx. A=2 JIx.
2. CTosimuii Ha JbAy YenoBeK maccoil M = 60 ke noBUT Msa4 Maccou m = 0,5 ke,

5 _— zﬂfy
KOTOpLII/I JICTUT FOpI/ISOHTaHLHO CO CKOpOCTBIO ! - Ha KaKoO¢C paCCTOSIHI/Ie

OTKATUTCS YENOBEK ¢ MSYOM IO TOPU30HTAIBHOM MOBEPXHOCTH JIbJA, €CIU KOd()PUIIUEHT
tpenus H pasen 0,03?

2
GOSN I
m+AM | g cm

I=v_i=

Omeem.:

3. YenoBek Ha 3emiie MPHITAET HA BBICOTY hy=1Ix [, KaKy BBICOTY hﬂ, 3aTpaTUB Ty

’Ke DHEPruro, oH npeirHeT Ha JIyne? Paanyc JIyHs Rp=0278; 4 ee mmotnocts Pn =%0Ps
£
hy = 22 g7
Omeem: Prfy

my = luz

4. Teno maccoit , ABWOKYHICECA CO CKOPOCTBIO V, HAJICTACT HA ITOKOAIICCCS

o

BTOPOC TCJIO M IIOCJIC YHPYTOro CTOJKHOBCHHA OTCKAKHMBACT OT HCTO IIOJ YIJIOM 2 K

2
V==V . .
[EpBOHAYAILHOMY HAIPABIECHHIO CO CKOPOCTBHIO 3 . Haiigure maccy 2 BTOporo
Tena.
13
= —m =26
Omeem: 5 KT.

5. lllapuk  maccoii m cocKanab3biBaeT IO JKemolOy, UMEIoleMy Ha KOHue.
TOPU30HTAIbHBINA Y4acTOK ¢ BbicoTol H = 1,4 M. B KOHILIe kenoba OH cTajJKuBaeTcs ¢
TaKHM K€ [IapUKOM, YCTaHOBJICHHBIM Ha ToJIcTaBke Ha BbIcoTe /1 = 0,7 M (puc. 5). Cunras
yaap aOCOJIOTHO YIIPYTUM, OTIPEICTUTE aIbHOCTh MOJIeTa BTOPOTO MIApHKa.

Omeem: = =2 WH -h)=14 M.

6. Ha KoHIIE CONOMMHKH, JIEKAIIEW HA TIAJKOM CTOJIE, CUAUT MAICHBKUN Ky3HEUYMK
Macchl m. C Kakoil HAMMEHBIIIEH CKOPOCThIO OTHOCUTEIHHO HEMOJABUKHOTO HAOIIOaTeNs
JOJDKEH TPBITHYTh KYy3HEYHMK, YTOOBI TMOMACTh Ha JAPYrod KOHEI[ COJOMHHKH? Macca
COJIOMHUHKH M, ee niauHa ¢ .

I8l
=
Omeem: M+m

7.Ha rpynmy W3 Tpex TIaJKuX OJMHAKOBBIX KyOHKOB, JIeKAIIMX Ha rnamcoﬁ.
TOPU30HTAIBHON MOBEPXHOCTH, KAK MTOKAa3aHO HA PUCYHKE, HAJIETAET CO CKOPOCTBIO V

gi
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rnajakas maiba (puc. 6). Macca kaxxaoro kyonka paBHa Macce Imaiosl. J{uameTp maobl u
ee BBICOTA PaBHBI peOpy KyOuka. Onpeenure CKOPOCTH BCeX TeJ IMOCe COyAapeHusl.

Omeem: mocne ynapa 1iaiiba oOCTaHaBIMBAaeTCs, CpPEAHUNA KyOMK  OCTaercs

HETIOIBMKHBIM, KpaliHUE KyOuKH OyIyT IBMIaThCS CO CKOPOCTBIO "1 = v""@HOH yraom 447
K HAaIPaBIICHHUIO CKOPOCTH JIBUYKEHHUS IANOBL.

8. I'py3 maccoit ! magaer Ha IUIMTY Maccod 2, YKPEIUICHHYIO Ha MPYKHUHE
KECTKOCTBIO . OmpesienuTe HanbONbIIEE CKATHE MPYKUHBI “*& | eCIIM B MOMEHT yzapa
rpy3 0018181 CKOPOCTEIO V. Y 1ap HEYNPYTHiA.

_E I':mj +m2)

x
wHay
Omeem: k

9. Bepeka junnbl ¢ = 204 nepebporena yepes 0iok. B HayanbHBII MOMEHT BepeBKa
BHCHUT CHMMETPUYHO OTHOCHTENBHO BEPTHKAIBLHOH IPAMOM, NPOXOJAINel depe3 och
0JI0Ka, U TIOKOMTCS, a 3aTeM B pe3yJbTaTe He3HAUHTEIHHOTO TOTYKA HAYMHACT JBHTAThCS
no 6noky. Byner nu nBMKeHHE BEpeBKH paBHOyCcKOpeHHbIM? KakoBa OyleT cKOpOCTb
BEpEeBKH, KOIJIa OHa coiizieT ¢ 61oka? Maccoii u pazsMepamu 6110Ka IpeHeOpeyb.

[=!
v = g e F() %
Omeem: NBWKEHUE BEPEBKU HE OYJIET pAaBHOYCKOPEHHBIM. Z .

10. B npo6upke maccol M, 3aKkpbITOl MPOOKO MacChl m, HAXOIUTCS Karuist 3(1)1/1pa..
[Ipu wHarpeBaHuu mnPOOMPKH TPOOKA BHUIETAET IO/ JaBIEHHEM TMapoB Hdupa.
[IpoObupka mojBemeHa HAa HEBECOMOM KECTKOM cTepxHe uHbI L (puc. 7). C kako
MUHUMAJIbHON CKOPOCTBIO JOJKHA BBUIETETh MPOOKA, YTOOBI MPOOMpPKa caenana MOJTHBIN
000pOT BOKPYT TOYKHU MO Beca?

V_zm@

Omeem.: m

IIpakTuyeckas padora Ne 5

Llesab paGoThI: 3aKpenUTh YMEHHE IPUMEHATH (YOPMYJIbl CHIIBI TPEHUS, CUIIbI TSKECTH, 3aKOH ['yka u
3aKOH BCEMHUPHOTO TATOTEHUs TPHU PEUICHUH 33/1a4; 3aKpENUTh YMEHUE NPUMEHATH 3aKOHbI HploTOHA
IIPY PELICHUY 3a7ay.

1. OcHoBHBIC IOHATHS U (OpMYIbI
J{MHaAMHKA — 3TO pa3esl MEXaHUKH, H3y4YarOIUNA 3aKOHbI B3aMMOJICHCTBHS TEll.
HNHepums — sBIEHUE COXPAHEHUSI CKOPOCTH Te€JIa IIPU OTCYTCTBUU JEUCTBUS HA HETO APYIUX TEIl.
Macca — 3T0 CBOMCTBO TeJa, XapaKTEPU3YIOIIEE €ro HHEPTHOCTh. [m]=Kr
Cunia — 3T0 KOJIMYECTBEHHAas Mepa B3auMoAeucTBus Ten. Cuna SBISETCS NPUYMHOW M3MEHEHMS
ckopoctH Tena. Cuiia sBIseTCS BEeKTOPHON BeJIMYMHOM. BekTopHas cymma Beex cuil, JEHCTBYIOIINX
Ha TeJo, Ha3bIBaeTCd paBHoAecTBYIOIeH cuiion. [F]l=H

Cuna B 1 H coobmaer Temy mMaccoii 1 kr yckopenue 1 m/c?

Jl1s n3MepeHus CHII UCHIOJIB3YIOT IIPY>KUHBI, Ha3bIBAEMBIE OUHAMOMEMPAMU.
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2. 3agaHusA AJ151 CAMOCTOSITEILHOIO pelleHust
3agaua 1. (Bap.1-5) K kprouky amHamMoMeTpa MPHUKPENWIN TOJIOCKY pe3uHBI kecTKocThio k. Ilpm
pPacTSDKEHUU TOJIOCKM HAa JJUHY X IOKa3aHWs AMHaMoMeTpa cocTtaBwiu F. Ompenenure 3HaueHHe
BEJIMYMHBI, 0003HaueHHOU «?». Kak n3MeHsATCs mokazaHusi AMHAMOMETPa, el 1ehopMaliyst IOJIOCKH
PE3UHBI YBEIMYUTCS B 0 pa3?

(Bap.6-10) Korna pe3nHoBas maiiba HaXOIUTCS HAa TOPU30HTAIBHON MOBEPXHOCTH b, TO CHJIA
TSDKECTH, NEHCTBYIOIIAs Ha a0y ypaBHOBEIIMBAETCS CUIION peakiuu N cO CTOPOHBI MOBEPXHOCTU
apna. Ecnm, ygapuB mo maiiGe, 3aCTaBUTh €€ CKOJB3UTh IO MOBEPXHOCTHU JIbJIa, TO BOHUKHET CHJIa
TpeHust ckoibxkeHus Frp. Koadduument Tpenus ckonbxeHuss Mexay maiOol U MOBEPXHOCTHIO JIb/a
paBeH . Ompenenure 3HAYEHUE BETUYMHBI, 0003HAUCHHOH «?». BO CKOJBKO pa3 M3MEHHTCS Cuila
TPEHMsI CKOJILKEHHUSI, €CJIM CBEPXY Ha 11aii0y MOJ0XKUTh N TAKUX Ke an6?

Bapuan |1 2 3 4 5 Bapuan |6 7 8 9 10

T T

kK, Hm |[? 60 70 ? 50 N, H ? 1,5 1,6 ? 1,6

X, MM 20 ? 40 50 ? Fuo, H 0,27 |2 024 (029 |2

F,H 1,5 |2 ? 3 15 |n 0,15 0,18 |? 0,18 0,2
a 1,2 1,3 1,4 1,5 1,2 |n 1 2 3 2 3

3agauya 2./[Ba Tema MmaccaMM mi M M2, HaxoJdIIMecs Ha pAcCTOSIHUM I ApPYyr OT Jpyra,
B3aMMOJCHCTBYIOT C CWJIOM I'pPaBUTAMOHHOrO nputrsbkeHus F. Onpenenure 3Hau€HUE BEIUYUHBL,
00o3HaueHHON «?». Kak W3MeHMTCS cuila TpaBUTALMOHHOTO B3aUMOJICHCTBUS, €CIIM PACCTOSHHE
MEXy TeJlaMH YBEJIMYUTH B B pa3?

Bapuant |1 2 3 4 5 6 7 8 9 10
my, 106 kT | 2,5 ? 3 4 1,5 ? 2 2,5 3 ?
m,, 10° kr | 2 2,5 ? 3 4 1,5 ? 2 2,5 3

r, M 100 [150 200 [? 150 [200 [250 |2 200 [ 250
F, mH ? 0,8 0,9 0,7 ? 0,9 0,7 0,8 ? 0,7
b 3 2,5 2 1,5 3 2,5 2 1,5 3 2,5

3apaua 3. [laccaxxupckuii Ut HauYMHAET [JBMIKEHHWE U3 COCTOSIHUSI TIOKOST UM JBUTA’ICh
PaBHOYCKOPEHHO BBEpX (BHM3), 3a BpeMs t MpoXoauT myTh S. Ilpu Takom nBuxkeHHH JTU(Ta Bec
naccaxupa maccod m paBeH P. Ompenenure 3HaueHHE BEIMYMHBI, 0003HAYEHHOU «?7». YCKOpeHue
CBOOOIHOTO MAajIeHKs TIPUMUTE PaBHBIM 10 M/c?,

Bapuanrt 1 2 3 4 5 6 7 8 9 10
HanpasJienue
YCKOpeHHs
t, ¢ 8 5 6 ? 6 8 5 ? 5 6
S, M ? 9 6,5 20 ? 16 10 18 ? 6
m, KT 70 ? 60 80 60 ? 70 60 80 ?
P, H 650 660 ? 810 560 770 ? 610 740 870

3anaua 4. TeruioBo3 Maccol M TsHET BaroH maccol m ¢ yckopeHueM a. Cwiia Tsaru ternoBosa Fr,
CWJIa HATSHKEHMS CLENKU MEXIy TEIUIOBO30M M BaroHoM Fy. OmnpenenuTte 3Ha4ueHUs BEJINYMH,
0003Ha4eHHBIX «?». CHUJIOW CONPOTHUBIIEHUSI MOKHO NMPEHEOPEUb.

Bapuanrt 1 2 3 4 5 6 7 8 9 10
M, T 150 180 160 180 ? ? 160 180 150 160
m, T 20 25 30 ? 20 ? 30 20 30 ?

a, m/c? 0,2 ? ? 0,2 0,3 0,25 0,3 ? ? 0,25
F., kKH ? 41 ? 40 60 50 ? 44 ? 50
Fu, KH ? ? 6 ? ? 7,5 ? ? 9 ?

3agaua 5.I[lo rnaakod HakJIOHHOM miuockocth anuHOM L u BbicoToit h HeGombiiol Opycok
COCKaJIb3bIBAET C yCKOopeHHeM a. OmnpenenuTe 3HaueHHsl BEJIMUYMH, 0003HAUYEHHBIX «?». YCKOpeHue
CBOOOIHOTO MajieHKsl TIPUMHUTE PaBHbIM 10 M/c?.
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Bapuanr | 1 2 3 4 5 6 7 8 9 10
L,m 2 1,5 ? 1,5 1 ? 1 2 ? 1,8
h, cm 40 ? 50 30 ? 40 20 ? 60 20
a, m/c? ? 1,5 2 ? 3 2 ? 3 2,5 ?

IIpakTHyeckas padora Ne 6
Tema: Ocnoenoe ypasnenue MKT
Llenv: npumename ocHosHvle Popmynvl Ona peuieHus 3a0ay, pazeueamsy J102UYECKOe Mblul1eHUE

1. OcHoBBI MOJICKyJIﬂpHO-KI/IHeTH‘leCKOﬁ TEOpUH. I'a3oBble 3aKOHBI

1.1 KonuuecTBO BellecTsa
m N
W= — = —
no Ny
m — Macca;
L — MOJIIpHAsi Macca BEIECTBa;
N — 4uCII0 MOJIEKYIT,

Na = 6,02-10% monb! — uncno ABoraapo

1.2 OcHOBHOE ypaBHEHHE MOJIEKYIISIPHO-KMHETUYECKON TEOPUH HJICAJIBHOTO Ta3a
1

g
— P
p=-mniv-)

3 E

b

p — NaBJICHUE UJICAJIBHOTO Ta3a;
m — Macca OJHOU MOJIEKYIIbL;

n = N/V — KOHIIEHTpaI¥si MOJEKYI;
V — o0beM rasa;

N — 4HCII0 MOJIEKYJT;

1 N
AN T 2
{-.'“ :')_ .ﬂ..,-'Z"*'

“' i=1 — cpelxHee 3HAYCHHE KBaJpaTa CKOPOCTH MOJICKYJI.

1.3 Cpe,[[H}I}I KBaApaTHu4HasA CKOPOCTb MOJICKYJI HACAJIBHOI'O Ir'a3a

— [ 3ET [3RT
Car Y — ! 124 — & — |
Wee) =V (07) II'|.' m \-‘I [t

k=1,38-102 Is/K — nocrostnnas bonsumana;

R =kNa = 8,31 JIx/(Mmonb-K) — yHuBepcaiibHas ra3oBasi IOCTOSIHHAS,
T = t+273 — alconroTHas TEMIIEpaTypa;

t — temmeparypa 1o mkaine [enpcuns.

1.4 Cpennsigs KHHETHYECKAs! SHEPTHSI MOJIEKYJIBI OJTHOATOMHOTI'O T'a3a
L3
(£} = E.L'T

1.5 JlaBnenue uaeaabHOTO Tasza
p=nkl
1 — KOHIICHTPAIIUS MOJICKYIT,
k — nocrositnnas bonpimana;
T — abcomtoTHas TeMIiepaTypa.
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1.6 3akon boitna-Mapuotra
pV = const (t° = const)
p — NaBJICHUE;
J— o0Obem raza.

1.7 3akon Hlapas
p=py(l +at®) (V =const)
po — nasienue raza npu 0 °C;
o= 1/273 °C"! — TemnepaTypHbIii KO3(DUIUEHT NABICHUS.

1.8 3akon I'eit-JIroccaka
V=V(l+at”) (p= const)
Vo — ob6beM raza pu 0 °C.

1.9 YpaBuenue MenneneeBa-Knaneiipona

pV = vRT
1.10 O6benuHeHHBIN 3aKOH ra30Boro coctosinus (ypaBHeHue Kiamneiipona)
pV .
— = cons
T

1.11 3akon /lanpToHa

T
P=Y_m

1=1
PpPi — NapuyuaibHOC OaBJICHUC i-11 KOMIIOHEHTBHI CMECH T'a30B.

2. OCHOBBI TEPMOIMHAMMKH

2.1 BHyTpeHHSss 2HEprHsl UI€ATHbHOTO OJIHOATOMHOTO ra3a
3
I = 5 vRT

V — KOJIMYECTBO BEIIECTBA;
R = 8,31 Ix/(monbK) — yHHMBepcanbHas ra30Basi IOCTOSTHHAS;
T — abcotoTHas TeMIieparypa.

2.2 DneMeHTapHas paboTa, coBepIiiiaeMasi ra3oM,
MPU U3MEHEHUH 00beMa Ha OECKOHEUHO MaTyI0 BEIHUUHY d V'
dA = pdV
p — JaBlieHUE rasa.

[Tpu u3menennu odbema ot V1 a0 V2
Va

A= / pdV
Jw

2.3 IlepBblil 3aKOH TEPMOIMHAMUKH
A =AA + AU
AQ — KOJIMYECTBO MOABEACHHON TEIUIOTHI;
AA — paborta, coBepliaemasi BEIeCTBOM;
AU — n3MeHeHne BHYTPEHHEN SHEPIUY BEIIECTBA.

2.4 TemioeMKOCTb HAeaILHOI0 raza
M)
= e
AT
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A(Q — KOJIMYECTBO NEPENAHHON CHUCTEME TEIUIOTHI Ha Y4acTKE MIPOLIecca;
AT — r“3MeHEeHNe TeMIEpaTyphl Ha TOM y4acTKe IIpoLecca.

Bapuant Nel

1. KakoBbl mokazanusi repmometpa 1o mkaine Kensuna npu temmneparype 200C?

A)273KbB)293 KB)373KT) 20K

2. Kak u3MeHHUTCs AaBlIeHUE UACAIBHOrO raza IpU YBEIMUYEHUU TeMIepaTypsl U oObema rasa B 4
paza? A) yBenuuutcs B 4 pa3za b) ymenbmutes B 4 paza B) He uamMeHuTCs

3. Onpenenure, Npu Kakod TemriepaType CpeiHsisl KBaJpaTH4HAs CKOPOCTh MOJIEKYJ KHCIOpoJa
pasna 500 m/c.

4. Yemy paBHa KOHLEHTPALMS MOJIEKYJI KUCIIOPO/1a, eciik AaBiieHue ero pasHo 0,2 Mlla, a cpeanss
KBaJpaTHYHAs CKOPOCTh MOJIeKyJ cocTtasisieT 700 m/c?

5. O0beM mmy3bIpbKa Ta3a, BCIUIBIBAIOIIETO HA MOBEPXHOCTH CO JHA 03€pa, YBEIUYMIICS B 2 pasa.
Omnpenenuts riryouny ozepa. TemmepaTypa Bo3ayxa Ha moBepxHocTu o3epa 27 °C, a Ha ero ane 17 °C.
ATMmochepHoe JaBlieHHe HOPMAJIBHOE.

6. Cocyn, coxepxxauuit 5 1 Boznyxa npu gasieHuu 100 klla, coenuHSIOT ¢ MyCTHIM COCYIOM
BMecTUMOCTHIO 4,5 1. Kakoe naBieHne ycTaHOBUTCS B COCYIax, €CIU TeMIlepaTypa He MeHseTCs?

7. Ha30BHUTE MPOLECCHI, MPOMCXOISIIINE C Ta30M M H300pasute rpapukn  *f
3TUX M30MmporeccoB B koopauHarax p,T u V,T. 1

Bapuant Ne2

1. Yemy paBHBI IIOKa3aHUs TEPMOMETpa IO TEPMOJMHAMHUYECKON IIKale IpU TEMIEeparype
KHIIEHUS BOIBI?

A)273KB)293 KB)373KT) 100 K

2. Kak u3MeHHTCS JAaBJICHUE HJICATHHOTO Ta3a MPH YMEHBIICHUU TeMITepaTypsl 1 oObema rasza B 2
pasza?

A) yBenmuutcs B 2 pa3za b) ymenbmutcs B 2 paza B) He usmeHurcs

3. KakoBa cpennsisi KBajjpaTuyHas CKOPOCTh MOJIEKYJ renust pu Temmneparype 27 0C?

4. BpluuciauTh Maccy OJHOM MOJIEKYJbl cepHucToro rasa SO2, 4uCIIO MOJIEKYJ U KOJIUYECTBO
BEIIeCTBa 1 Kr 3TOro raza npu HOPMaJbHBIX YCIOBHUSX.

5.T'a3 B cocynie HaxoAMTCs O AaBiieHneM 2 at™ npu temneparype 127 °C. Onpenenuts qaBieHne
rasa mocjie Toro, Kak IOJOBMHA MAaccChl raza BBINYIIEHA U3 COCYy/a, a TeMIepaTrypa noHuxena Ha 50
°C

6.Kakoe KOIu4ecTBO MOJIEKYJ BO3/lyXa BBIXOJHUT M3 KOMHAThl 00beMoM 120 M3 mpu MOBBIICHUN
temrneparypsl oT 15 10 25 °C? AtmocdepHoe 1aBieHne HOpMaabHOE.

7. HazoBuTe npoliecchl, IPOUCXOAAIIUE C Fa30M U H300pasuTe t 2 3
rpaduku STUX TporeccoB B koopaunarax p,T u V,T.

=Y
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IIpakTuyeckas padora Ne 7
Tema: Ypasnenue cocmosanus udeanbHozo 2aa
Iens:
— 3aKpCIUTh YMCHUA yUalllUXCA ONMPCACIIATH ONBITHBIM ITYTEM ITApaMETpPbl COCTOSAHUA I'a3a, IIPOBCPUTH
3HaHHUEC YpaBHCHUA COCTOSAHHA rasa.
Omeemump na 6onpocwl:

Urto Takoe uneasbHbli raz?

2. OOBSCHUTE C TOMOINBIO MOJEIN <«HUACATbHBIN Tra3d», MOYeMy Tasbl JIETKO COKUMAIOTCS,
OKa3bIBAIOT JIaBJICHME HA CTEHKH COCYIOB It000W (OpMBI M pa3mepa, 3aHUMAIOT JFOOOH
peOCTaBICHHBIN 00beM

3. Uemy paBeH aOCOMOTHBIN HYIb 10 mKane [lenscus?

Ha3zoBute 3 MaKpOCKOIMYECKHX MapaMeTpa, XapaKTePU3YIOIIUX COCTOSHUE TAHHOH MacChl
pa3pexeHHOro ra3a

5. UYro Takoe TemIeparypa U 4TO OHa XapaKTepU3yeT?

Kakue ¢pusnveckne BeMMIMHbBI BXOIAT B ypaBHeHHEe MenneneeBa — Kianelipona?

IIpakTH4yeckue 3aga4u

IHoan3ysich ypaBHeHueM MenpaeseeBa — Kinaneiipona, Bblunc/iure, 4eMy paBHa Macca BO3/1yXa,
3aNOJIHAOIIEI0 CTAKAH.

o Kakue nannble Hy)XHBI JJIs1 3TOrO pacueTa?

o Kaxkue npubopsl noTpedyroTcs JUisl BHITOJHEHUS 3TON paboThI?
KakoBa macca Bo3nyxa B kadnHere GpU3UKHU?

o Kaxkne nansble HyXHBI JJIs 3TOrO pacuera?

o Kakue npuGops! Hy>KHbI JUIsl BBIIIOJIHEHUS 3TOH paboThI?

e Jlo xakoil TeMIiepaTypbl HaJl0 HarpeTh BO3/IyX B KOMHATE, YTOOBI IOJIOBUHA MACChl BO3/1yXa
BBIIIUIA YEpe3 OTKPHITYIO GOPTOUKY?

Tect Tect

1 éapuanm

OTBEThI

2 sapuanm

OTBEThI

1. Kakas u3 MNPUBECACHHBIX HUKE

BCJIMYHUH HEC OTHOCHUTCHA K

MAaKPOCKOIMMUYE€CKUM napaMeTpaM?

1.  Pa3HocTb TeMmepaTypsbl Tej

yKa3bIBaer ...

1. Harn 1 . Ha
cHHUE IJIOTHOCTB TeJ
2. Macc 2.
a MOJICKYJTBI HaIpaBJICHUE TEII000OMEHA
3. Ob6mwe MEX1y HUMH
M 3. ...Ha
4. Temn o0BeM Ten
eparypa

2. Ilpm kakoi Temneparype
npeKpaniaercs ABUKeHHE MOJIEKYJI?

2. Yemy paBHa TemimeparTypa 1o

mkaie Heabcus, ecin adbcoroTHas

Temmneparypa pasia 300K?

1. 273K 4. -
2. 273K 273°C
3. 0°K 5. 0°C
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6. 27°C
7. 300K

III. IToacTaBUTEL HexOCTAIONIME BEJINYNHEI B ...

3. IMoacTaBuTh HEegOCTAIOIIIME

BCJIUYHUHBI B ...

8 ...m
9. ...V
10. ... M

4.  YHHBepcaJlbHasi ra30Basi OCTOSIHHASA

IV.Crenenn HarperocTu Tejia

- XapakTepu3yer ...
1. ...k=138"102 Ix/K 1. ...
2. ..Na=6,31"10% mons pabora
! 12. ...
3. ...R=831 MOJIEKYJIa
JIx/(monb°K) 13. ...
TeMIeparypa

V.*Kak u3MeHuTCs JaBJIeHHe U1€AJIbHOI0 ra3a npu

YBCJINICHHUHA €10

o0beMa B 2 pa3a M IpPU YMEeHbIIEHUN a0COTI0OTHOM

TemMIepatypsl B 2 pa3a?

V.*Kak n3MeHHUTCS JaBJIeHHe HIeaJLHOI0
ra3a npu yBeJJH4eHHH ero

o0bema B 4 pa3a M Ipu yMEeHbIICHUH
a0CcoJII0THOI TeMmnepaTyphbl B 2 pa3a?

1. Ywmenbmutcs B 4 paza

2. YMeHbHIUTCA B 2pa3za

3. OcraHercsi HEU3MEHHBIM
4. YBenuuuTtcs B 4 paza

1. YMeHb
muTes B § pasza

2. YMeHb
muTes B 4 paza

3. Ocrane
TCSI HEU3MEHHBIM

4. YBemn
yuTcs B 4 paza

IIpakTuyeckoe 3ansaTue Ne§

Tema: I'paghuueckoe npedcmagnenue 2a306vix 3aKOH0E

Ilenw: 3axkpenumo 3nanus no meme « OCHOBbl MEPMOOUHAMUKUY, CHOPMUPOBAMb YMEHUSL

U HaBBIKU peuleHusl 2paguieckux 3a0au.

Teopusi: KomnuecTBeHHBIC 3aBUCHMOCTH MEXKIy [BYMs MapamMeTpaMu TMpH (DUKCHPOBAHHOM

S3HAYCHHUU TPETHCTO HA3BIBAIOT 2A306bIMU 3AKOHAMU.

[lepexon maHHONW MaccChl Ta3a M3 OJHOTO COCTOSIHUS B JPYroe MPHU OJTHOM TMOCTOSHHOM IapaMeTpe

HAa3bIBACTCA U30ORPOUECCOM.

Takux uzonpoueccoB Tpu: uzobapnwtii (P = const),

uzoxopuwtii(V=const),

uzomepmuuecxkuii (T=const),
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N3o0paxaTh Tpadudecku MPOILECChl U3MEHEHHsSI COCTOSIHHS HICAThbHOTO ra3a MOXKHO C TTOMOIIBIO
JUarpaMM HU3MEHEHHUs COCTOSHHUA. JIJIS 3TOro HY)XKHO IPOBECTH Ha IUIOCKOCTH JIBE B3aUMHO
MIEPIICHIUKYISIPHBIC OCU U 0003HAYUTH WX ABYMS JIFOOBIMH TapaMeTpaMU COCTOSIHUS Ta3a: (p, V), win
(p, T), wiu (V, T). Torma kaxmas TOYKa STOM TUIOCKOCTH OYyJET OMHUCHIBATh COCTOSHHE Tras3a,
XapakTepu3ysch TpeMs napamerpamu (p, V, T).

JlmarpaMma W3MEHEHUS COCTOSHUS Ta3a IPH NOCMOAHHOM Oaéilenuu 6 KoopawHatax V, T
MPEJICTABISIET COOOM MPSIMYIO, TIPOXOISIIYIO Yepe3 Hayalo  KOOPAHWHAT. JTa MpsiMasi Ha3bIBACTCS
uzobapoil.

Jlmarpamma U3MEHEHUsI COCTOSIHHSI Ta3a MIPH NOCMOSHHOM 00beMe B KOOPAMHATAX p, V MpencTaBiseT
€000 MpsAMYI0, MPOXOASAIIYIO Yepe3 Hauaao KOOPAMHAT. DTa NpsMast Ha3bIBACTCS U30XO0POLL.

Ecnu m3MeHeHne COCTOSIHHSI MICATLHOTO Tra3a MPOUCXOAHWT MPHU NOCMOSHHOU memnepamype, TO
JyarpaMma 3TOro Ipolecca B KOOpJIWHATaxX p, V mpelacTaBisieT cOOOW KPHBYIO, Ha3bIBAEMYIO B
MaTeMaTHKe 2unepOonol, a B €CTECTBEHHBIX Haykax — uzomepmou. Ecmm Ttemmeparypa
HU30TEPMHUYECKOr0 IpoIlecca BBIMIE MPEABLAYIIEr0, TO M OIHMCBHIBAIOIIAS €ro H30TepMa MPOXOIUT
BBIIIIE.

OAHOBPEMEHHO OOBSICHHUTH 3aBUCUMOCTD IJIOTHOCTH rasa oT JIaBJICHUS npu
HU30TEPMHUYECKOM TIPOIIECcCe. ) o )

p=mRT/(VM)= pRT/M
' . Ilpn

[Ipeobpazyem  ypaBHeHue  MenaeneeBa-Kiaiinepona x Buay:

WU30TEPMHUYECKOM TIPOIECCe MIIOTHOCTh ra3a M3MEHSETCS MPSIMO IPOMOPIMOHAIBLHO €r0 JIaBICHUIO:

PV P2=p/p2.

3apmaua: Ha pucyHke mnpeacraBiieH 3aMKHYThIA LukiI. Ydactok CD coorBercTByeT
n3orepme. Beraeptute 3Ty quarpammy B KoopauHarax p,T; V ,T.

plB s

=y

Pemenue:
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k _p..T

3apanus: [locTpouTs 3a1aHHYI0 THATPAMMY B ellle IBYX HeJOCTAIONIUX KOOPAUHATAX.

Bapuautbl 3a/aHusA

1 2 3
P A vk v
2 3 2 2 2
Ps V! N
4 |
v
P 1 4 ll"'l-l [ [ L‘ '} E
0 v, v, v o T, , T 0 T, T
4 5 6
h : P A
P1L 3 P4 4
7
2, s 3
2 { 7
# il i [
i
- -
o v, v, V 0 v, v, V o v, v, Vv
7 8 9
PT pﬂx P A
1 #4
i 4 ’ 3 4
P, s
Pa 2 3 Py | 1 2
it 2
o Vilo v, vV, V¥ o v, v
10 11 12|
PA P A 4
2 g = 2 2 p
P
|
p 4
P T 3_‘ " i |I 3
- o \ 2
0 V- o T, i

IpakTHyeckoe 3ansaTue Ne 9
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Bewecmeo Yoenvnan mennoemxocmo k/[orc/(k2°K)
AnroMuHHAN 0,88
Mens 0,38
CBuHen 0,13
Cranb 0,46
Bona 4,2
Choupt 2,4

Tema: Ypaeuelme menyi06020 oanaunca

Henv: Cihopmuposamsv ymenus u HagblKU peulenus: ypasHe Ul menio8o2o 0alauca.

3amava 1. J[na npurotoBneHus BanHbl cMmemanu 40 1 xonoguod Boabl npu 10°C ¢
ropsiueit Bojoit mpu 60 °C. Kakoil 00bemM ropsiueil BOAbI HAJI0 B35Th, UYTOOBI
Temneparypa yctanosuiach 40 °C?

3amaua 2.B Boay, ob6semom 0,5 1, temmeparypa kotopoit 80 °C, omyckaror
ATIOMUHUEBYIO JIOKKY Maccod 20 T. onpenenuTh TEMIIEPATypy AIFOMUHHEBOM JIOXKKU,
€CJIM B pe3yJIbTaTe TemiooOMeHa yctaHoBuiIach Temmneparypa 40 °C.

3amaya 3. Cmemanu 100 r. cBuHUOBBIX onwiok npu temneparype 50 °C ¢ 50 r.
aMIOMHHUEBBIX oMok npu Temmeparype 70 °C. KakoBa temnepaTypa Moay4duBIIECHCS
cmecu?

3agaua 4. B cocyn, cogepxamuii 1,5 xr Boasl npu 15 °C, BryckaroT 200 T BOASHOTO
napa npu 100 °C. Kakas o6mias Temneparypa yCTaHOBUTCSI B PE3yJIbTaTe dTOT0?
3amaua 5. B cocyn, conepxanuit 2,8 1 Boasl npu 20 °C, OpocaroT KycoK CTal Maccou
3 kr, Harpetsiid 10 160 °C. Onpenenure TeMneparypy, YCTAaHOBUBIIYIOCS B PE3YJIbTATE
TEMI000MeHa.

3agaua 6.B cocyn, comepxammii 3,5 1 Boabl, AoiuBarT 150 r cnwmpra npu
temneparype 20 °C. Onpenennure TeMIEpPATypy BOIBI, €CIU B PE3YyJIbTAaTe CMEIIMBAHUS
ycTaHoBuJIach Temmneparypa 18 °C.

IIpakTHyeckas padora Ne 10

Tema. Ilepebtii 3aK0OH MEPMOOUHAMUKU

Henu:

O NOMOYb YHAUUMCH OCMDBICIIUNTD ¢M3MH€CKO€ CO@@prCGHue nepeoco 3aKoHa
mepModuHaMuKu;

o paccmampueasd Ka4vecmeeHHble 3adaqu, noxkasamos, 4mo npoAe6ieHUs oeticmeust nepeoco
3dKOHA mepMOOMHClMuKM UMeEnm mMecnio 6 OKpyaHcaroulem mupe;

O Ha npumepe peuleHUusl KOHKPEMHRblX pACYEentHblX 3a0ay HAy4umos y4awuuxcsa npumMeriAniob
nepesoe nadiaio mepMOduHaMMKu K Onucanuro usonpoyeccos 6 uoeanvbHoM 2ase.

Kauecmeennwie 3a0auu

1. MoxHO 1M mepenaTh CHUCTEME HEKOTOPOE KOJIMYECTBO TEIUIOTHI, HE BBI3BIBAS IPH 3TOM
MOBBIIICHUS €€ TeMIIepaTypbl?

2. Tloyemy mpH XOJIOCTBIX BBICTpEIax CTBOJ MYIIKM HarpeBaeTcsl CUJIbHEEe, YeM NpU CTperbode
cHapsanamu?
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3. Tlocne cunpHOrO MITOpMa BOJa B MOpe cTaHOBUTCH Temee. [louemy?

4. OpnuH nosT Tak nucai o kamie: "OHa Xujia ¥ o CTeKIIY TeKJa, HO BAPYT €€ MOPO30M OKOBAJIO,
Y HENOJBM)KHOW JIBIMHKOW Karuig cTajga, a B MUpe MoyOaBuioch Tera". Bbl coryacHsel ¢
o3TOM?

5. Myka u3 >XKEpHOBOB BBIXOJUT ropsiueil, xje® BBIHUMAIOT U3 IE€YH TakXkKe ropsyum. Yem
BBI3BIBACTCS YBEJIMUYEHUE IHEPTUU B KAXKJIOM U3 ITUX CIIydaeB?

6. Ilouemy KIMMaT OCTPOBOB YMEpPEHHEE U POBHEE, YEM KIMMAT MAaTEPUKOB?

Ilpumeput pewenus pacuemusix 3a0au
3agaua 1.

WneanbHplif ra3 ¢ IoKa3aTeneM aauabaThl ! pacIIMpUIN 1O 3akoHy P = aV, rae o = const.
[TepBoHauaneHblii 00BeM Ta3za V1. B pesynbraTe pacmmpenus oObeM yBenuuwics B 1 pa3. Haiigure
IIpUpAalICHUE BHYTPEHHEN SHEPIUH rasa.

Pewenue:

HN3MeHeHue BHYTpeHHefI OHCPIur UACaJIbHOI'O Iada paBHO

i
ﬂU:Uz_Ulz_CV{?;_?I] 6]
i
HavanbHoe cocTosiHUE Ta3a NOAYMHAETCS YPABHEHUIO
e
RV, =ZRT, 2
I
KoHeuHoe cocTosiHue - COOTBETCTBEHHO, YPABHEHUIO
FH
BV =—RT 3)
LL
[Tpuaumast BO BHUMaHue, yto P=al u V>=nV , ypaBHeHus (2) u (3) MOXKHO 3amucath B BUIE
w2
o= ZRT “4)
LL
w3
an P = ZRT, (5)
kL
Beorunras us (5) (4), Haxoaum
2{ 2
7,-p =20 )
" g (6)
L
[Toacrasmsis (6) B (1), mosryqaem
C
ﬂU=%oﬂV12(nz—l) (7)
Haiinem Cy gepe3 ¥, HCIIOIB3Ys COOTHOIIEHHS
Cr
C, i ®)

N3 (8) u (9) nns Cy Haxonum
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R
O = ——
S (10)

[Toacrasmss (10) B (7), momydaem

ﬂU=ﬁo¢V12(n2—1:] (11)

8T = —— a2 1)

Omeem: N3MEHEHUE BHYTPEHHEN SHEPIruu paBHO

Ouesnano, uro 8L =05 =L >0 10 ecrp BHyIpenmsst oHeprus rasa B 9TOM Ipolecce
YBEJIIMYUBACTCSI.

3amaua 2.

I"a3, 3aEMMaromuii 066eM Vi = 2 M> npu nasnennu Py = 4-10° [1a, coBepmraeT Kpyrosoi mpomecc,
COCTOSIIIMI M3 HECKOJBKUX 3TanoB. CHauana ra3 M30XOpHUECKU OXJIAKIACTCs 10 TeMIIepaTyphl, Mpu
KOTOpOii ero naBneHue pasHo P> = 10° I1a. 3aTeM OH M300apHUECKH OXJIAXKAAETCS O COCTOSHHSA, U3
KOTOpPOTO BO3BpAIIAETCsS B HAYAJIbHOE COCTOSHHE TaKMM 00pa3oM, 4TO €ro JaBlIEHWE U3MEHSETCS C
u3MeHeHueM obbema 1o 3akoHy P = al (a - mocrosinHas BenuuuHa). Hapucyiite rpadux gaHHOro
KpYyroBOro Ipoliecca Ha PV-nuarpaMMe u HailiuTe COBEPIICHHYIO T'a30M paboTy.

Pewenue:

Kaxk cnenyer u3 ycinoBus 3aa4uu, COCTOSIHUS Ta3a 1 u 3 n300paxaroTcs TOUKaMH, JIG)KaHII/IMI/I-
Ha npsaAMoit P = oV, npoxoasieit uepe3 Hadyaao KoopauHat (puc. 1). ITo o3Hayaer, 4To

Pi=oaVinPz=0l3

C yuerom Toro, uto P2 = P3, noiay4daem

PaGota mpu kpyroBoMm mpoliecce YHCIEHHO paBHA IUIOMIAAX (UTYPHI, OTPaHUYEHHOU TpaduKoM
ATOTO Mpolecca, B JaHHOM Cllydae - IJI0Maau TpeyrojibHuka 123.

A= (A= BYG-T5)

2

MOJICTaBIISAA V3, moy4aeM

2
_A-BTh 2,25.107 ().
24 (JIx).

Omeem: paboTa B JAaHHOM KPYTOBOM Ipoliecce paBHa 2,25 -10° k.

A

3aoauu ona camocmoamenbHoil padomul

1. Hag ra3zoM coBepmiaroT J1Ba TEIUIOBBIX MpOIEcca, MEPEBOIS €ro W3 OJHOTO U TOTO nce!
HAYaJILHOTO COCTOSIHUS M HarpeBas 10 OAMHAKOBOW KOHEYHOH TemmepaTypsl (puc. 5). [Tpu kakom
MPOIIeCCe a3y COOOIIaeTCsl OOIbIIEe KOJTHMIECTBO TEIIIIOTHI?

Omeem. 00bIIECEe KOIHMYECTBO TEILIOTHI oABOAUTCA B TOM IpoHECCC, IrAc KOHCYHBII 00bEeM ra3a

OOJIBIIIE.

2. OauH MOIb WACATBHOIO rasa, HaXOJAIIMKCA NPU HOPMAIBHBIX YCIOBUSX, NEPEBOIAT U3
cocrosiHus 1 B coctosHue 2 nByms cnocodbamu: 1—>3—>2 u 1->4—>2 (puc. 6). Haiinure oTHOIIEHHE
KOJINYECTB TEIJIOThI, KOTOPbIe HEOOX0IMMO COOOLIUTH | MOJIIO Ta3a B ATUX JIBYX MPOLIECCaX.
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o 13

Omeem: Ip 1

3. Hekotopoe KOJUYECTBO OJJHOATOMHOIO ra3za 3aHuMaeT oowem V1 = 0,1 M 1pu AaBieHuu Py = 2
10°Ta. Eciu ras ImepexomMT M3 3TOr0 COCTOSHMS B KOHEYHOE COCTOSHME 2 CHadana Ipu
1300apHYECKOM, a 3aTeM IPH M30XOPHYECKOM HarpeBaHWH, TO OH coBepiuaeT paboty A; = 4-10* x.
Eciu e mepexos] OCyIIecTBISETCS HEMOCPEACTBEHHO Mo NpsAMoii 1-2, To pabora raza 4> = 5 -10* JIx.
Haiigure naBneHume m oObeM raza B KOHEYHOM COCTOSHUM 2, a TakKXKe KOJIMYECTBA TEIUIOTHI,

MOJTy4EHHBIC Ta30M B 000UX cirydasx (puc. 7).

Omeem: V=0,3(m3), P=3 -10°(Ia), Q;=5,05 -10*(J1x), 0-=6,05 -10*(JIx).

4. VneanbHblii OHOATOMHBIM ra3, 3aHMMAaBIIMii Tpu AaBienuu P = 10°IIa o6bem V1= 2 M,
pacumpsieTcss TakuM 00pa3zoM, 4To rpaduk mpolecca pacliMpeHus nuodpaxaercs Ha PV-guarpamme
oTpe3koM mipsimoii (puc. 8). Haiimute 00beM M JaBJiICHHE Ta3a B KOHIIC PACHIMPEHUs, €CIIM U3BECTHO,
YTO Ta3 B HTOM Hpolecce MOyds KomuuecTBo Termtorsl O = 3,5 -10° JIx u coepmun pabory 4 =

1,1-10° .
Omeem: P =12 -10° Ia, V> =3 M.

5. UeTsIpe MoJIg Ta3a COBEPIIAIOT Mpoliecc, n300paxeHHbI Ha puc. 9. Ha kakom ydacTke
paboTta raza MakcuMmasnabHa?

Omeem: paboTa raza MaKkCUMaJibHa Ha y4acTke 3-4.

IIpakTHyeckas padora Ne 11

Tem:. KII/l mennosvix mawiun

Henu:

o NOMOYb Y4AUUMCS CPOPMYTUPOBAMb NPUHYUNBL PAOOMbI MENTI080U MAULUHDL,
pazobpamucs 8 ee NPUHYUNUANbHOM, ¢ MOYKU 3peHUsl pu3uKuy, ycmpoucmaee,

O HAYy4umbv 8bIYUCASMb NOAE3HYI0 PAOOMY, COBEPUIEHHYIO MENI08OU MAUUHOU 3d YUK,
o 0CBOUMb MemOoObl pacuema K.n.0. meniosvlx osueamenel.

Kauecmeennuvie 3a0auu

1. Bocxonmammii oT MOBEpXHOCTH 3€MJIM MOTOK BO3AyXa IMPEACTaBISET CO0OW CBOEOOPa3HBIN
TEIJIOBOM JBUTATEIh. YKAXXUTE B HEM OCHOBHBIC YaCTH, MPUCYIIHE JTIOOOMY TEIUIOBOMY
JIBUTATEIO.

2. 4Yro sBisgeTcs Har PEBATCIICM U XOJOJUIBHUKOM B PAKCTHOM JIBUT areie?

3. Craser nu K.II.A. TEIUI0BOM MamuHbl paBHbIM 100 %, eciau TpeHue B 4acTsIX MallMHbI CBECTH K
HyJ10?

4. Kakue IIYTU Bbl MOKCTC YKAa3aTh JJI MMOBBIINCHUA K.II1.[1. TCIIJIOBBIX ;[BnraTeneﬁ?

5. IloueMy B KayecTBE HMCTOYHHMKOB DSHEPIHMM 3aTPYAHUTEIBHO HCIOJIB30BaTh BHYTPEHHIOIO
HHEPTHUIO BOJI MUPOBOI'O OKEaHa M 3eMHOM aTMochepbl?

Ilpumepul pewienusa pacuemuulx 3a0ay
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3amaua 1.

PaGouee BemecTBO, BHYTPEHHSsI JHeprus KoTtoporo U cBs3aHa ¢  jJaBieHueM P
obbemoM V cootHomenuem U = kPV, coBepiiaeT TEPMOJUHAMHYECKUN IIMKJ, COCTOSAIIUNA M3
n300apbl, 30Xopel U aguadatsl (puc. 1). PaboTa, coBepuieHHas BEIIECTBOM BO BpeMs H300apHOTO
mpoiiecca, B m = 5 pa3 IMpeBbIlIaeT padOTy BHEIIHUX CHJI IO CKATHIO BEIIECTBA, COBEPIICHHYIO MU
aguabatudeckoM nporecce. K.m.a. nukina n=1/4. Onpenenure k.

Pewenue:

K.mm.z1. 1iukiia mo onpeaesieHuio paBeH

= 4 (1)
£h

ITones3nas pa60Ta, COBCpHICHHAA BCIICCTBOM 3a IIUKJI

A= A5 Aq ()

rne A1z - pabota, coBepiiiaemasi BelecTBoM Ha u3obape 1—>2, 431 - pabora, COBEpIIICHHAs HAJ|
pabouum BemecTBoM Ha anuadate 3—>1 (431 <0).

B nannom nukiie terio (1 moaBOAUTCS K pabodemMy BEIIECTBY TOJIBKO Ha H300apUUYECKOM y4acTKe
nukia. CornacHo 1-My Havyany TepMOIUHAMUKU

) = alp + 43 (3)
raet Ul - n3MeHeHye BHYTPEHHEH Hepriy pabouero BEllecTBa Ha yJacTKe MuKia 1—>2.

Hcnonb3ys 3alaHHyI0 B YCJIOBUH 33]1a4H CBSA3b BHYTPCHHEH SHEPTUHU pabovero BemecTsa ¢ JaBJICHUEM
1 00BeMOM Ha u300ape 1—>2, MOKHO 3amucarh

AU, = kP, - )= kPAY = ki), (4)

Torna

Oy = e+ 114 (%)
Ay = 42

VYuursiBasi, 4TO, COINIACHO YCJIOBHIO 3a7a4H, # - ypaBHeHHE (2) MOKHO MPEICTABUTH B BUJIC

ﬂ=ﬂ12—%=$ﬂ12 (0)

[Moacrasmnss (5) u (6) B (1) 1 permiast OTHOCUTENHHO k, HAXOIUM

o

_m—=1-1m
T &

Omeem: k=2,2.

3agaua 2.

PaGouee  BemiecTBO  TEMJIOBOW ~— MamMHBI  coBepmiaer — mukia  Kapho Mencny.
uzorepmamu 7'u T1 (T1>T) (puc. 2). XONOAWJIBHUKOM SIBISIETCS pe3epByap, TemrepaTypal
KoToporo moctossHHa U paBHa 72 = 200 K (72<7). TemnooOMeH Mexay paOOYuMM BEIIECTBOM U
XOJIOIMIBHUKOM  OCYIIECTBIISIETCS  MOCPEJACTBOM  TEIUIONPOBOJHOCTH. KOIWYECTBO  TEIJIOTHI,
OTJIaBaeMO€ B AMHHILY BPEMEHH XOJIOAUIBHUKY, ¢ = o 7-12), rine o = 1kB1/K. TermmooOmen pabodero
BEIIECTBA C HarpeBaTeneM mnpoucxoaut HenocpeactBeHHo npu 71= 800 K. Ilomaras, uyto
MPOJOKUTEFHOCTh M30TEPMUYECKUX TPOIIECCOB OJMHAKOBA, a aauabaTUYecKUX - BecbMa Maja,
HaIUTE TEMIIEpATypy "XOJOAHOW" H30TEpMbI I, MpHU KOTOPOM MOIIHOCTh TEIJIOBOM MAaIIuHBI
Haubobmas. Onpenenure HandONbIIYIO MOITHOCTh TETIOBOW MAaITHHBI.

Pewenue:

=22

3a BpeMsi TXOJOAWJIbHUK MOJYy4aeT KOJIUYECTBO TEILIIOThHI
O, =all -Tyht (1)
K.n.a. nukna Kapuo
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=QH_Q;: ?11_?

1 = 2
Ox 7 @
[Tonesnast paboTa TEIIOBOIM MAaIIMHBI 32 IUKJI paBHA
T
HZQH_QJ::QH(]'_?J 3)
1
IIpeobpazyem (3), BeipasuB Oy uepes Ox, Ucnob3ys (2):
10
A= |1-—|2L
o2 “@
[ToacraBus B (4) Ox u3 (1), monyyaem
A=cT-T, I{%—l) (5)

[TonHOE BpeMs LIMKJIA, 32 KOTOPOE COBEpIIACTCS 3Ta paboTa, paBHO 2 T, ClIeI0BATEILHO, MOIITHOCTh
paBHa

i
cl’E'T—T2 {_1_1]
2'1: 21: 2 T
d4N
M= Nowempr 2 =0 n Y o
Cff, Cff,
g LT
—="2l_1=0 .
di T
W3 (7) BuHO, 90 N = Nuax mpur- ~ ¥2 271 = 400 ¢
Wy = =T} = 2,/ + 7, 1= 100
2 kBT.

Omeem: HanbobIIas MOIHOCTH MalIHbI paBHa 100 kBT.
3aoauu ona camocmoamenvHoli padomol

1. TennoBast MamnHa umeeT K03(hHUIUMEHT mose3Horo AewcTBus (K.1.1.) n = 20 %. Kakum craner
€e K.I.J., €CJIM KOJUYECTBO TEIUIOTHI, MOTpediseMoe 3a MUKy, yBeauuutcs Ha 40 %, a KOJTU4ecTBO

TEIJIOTHI, OT/IaBAEMOE XOJIOAWIBHUKY, YMEHbIIUTCA Ha 20 %?

f=1054

Omeem: K.II.A. MalllTMHbI CTa..]'IarI , TO €CThb YBCIIMYUIICA, U COCTABJIACT IIPUMCPHO 54 %.

2. Paccuuraiite K.II.A. TUKJIOB, IPCACTABJIICHHBIX HA PHUC. 4,

Fui Fua Fa
IR > 3 3P} 2 3F b 2
2Fqt A 4 2Pqt 2P}
Fol 1 — 4 Fob 1 3 For 1 Pk
L . -V ' ' . - F
Fo 2Fg 2F, Fo 2Fg 31 ¥a 4Fy b > > &
&) B TPt A Y
Fuc. 4 2 Fal 3 N
(3, — 7, Y35, - P} T Y
. 12RV, + 6BV,
Omeem: P
Fa 2%



_ 20 _ 105

C16RV, Ny =125%
2RV, 2BV 1

= = =—=011 15=11%
2RV, +6RV, 18RV, 9

Tz

U

3. Ha puc. 5 noka3zansbl iBa 3aMKHYTBIX TEPMOAMHAMUYECKUX IIUKIIA, TPOU3BEJCHHBIX C UI€ATbHBIM
OJIHOATOMHBIM Ta3zoMm 1—>2-—>3-—>4->1 u 1->5->6—>4—>1. Y Kakoro u3 IUKIOB KO3()uIueHT
MOJIE3HOTO AecTBUs Bbile? Bo ckoibKo pas?

4. Haiigure K.M.JA. IUKJIA, COCTOALIETO W3 JABYX HM30XOp M JBYX aamadar (puc. 6). Pabounm
BEILIECTBOM sIBIIsieTCsl a30T. M3BecTHO, 4TO B mpezenax mukia oobem rasa mmensercs B 10 pas, To

CCTB Vmax / V)?li}’lzlo .

Omeem: x.11.7. nukia paseH 60 %.

5. Omnpenenure K.ILJ. IUKJIA, TOKa3aHHOTO Ha puc. 7. ['a3 uaeanbHbIM OAHOATOMHBIN. YUYacTKu 2—
>3 1 4—>5 Ha yepTexe MPEJICTABISAIOT CO00M TYyru OKPYKHOCTEH ¢ IieHTpaMu B Toukax O u O;.

Omeem. K.1.1. IuKJIa paBeH 19 %.

Omeem: njist BTOPOTO LUKJIA K.I1.1. BbIe, 11=0,741> .

IIpakTHyeckas padora Ne 12
Tema: Bnaxcnocmeo 6030yxa
Ilenv: npumensmo popmynvl abcontOMHOU U OMHOCUMENTLHOU GNAICHOCMU NPU PEUeHUU
3a0au
Kpartkas Teopus:

JU1st TOro 4To0BI KOJIMYECTBEHHO OLCHUTH BIAKHOCTH BO3/YXa, MOJB3YIOTCS MOHATHAMH a6COII0-
THOIi ¥ OTHOCUTEJILHON BJIAKHOCTH.

AOGCOIIOTHASI BJAKHOCTL — 5TO KOJMYECTBO TPAMMOB BOJISIHOTO Tapa, cojepskarueecs B 1 M
BO3JyXa IIPpU JAaHHBIX YCJIOBUAX, T. €. OTO IIJIOTHOCTb BOASAHOIO IMapa p, BEIpaAXCHHAA B F/MS.

OrtHOoCUTENNbHAS BJIAXKHOCTh BO3ayXa ¢ — 3TO OTHOLICHUC a0COIOTHOM BJIAXKHOCTHU BO3yXa p K
IIJIOTHOCTH p¢ HACBIIIICHHOI'O I1apa IIpu TOH ke TEMIICpaType. OTHOCI/ITGJ’ILHYIO BJIA’KHOCTB BBIPAKAKOT

B IIPOLIEHTAX:
¢=(p/p,) * 100 %

KOHI_ICHTpaI_[I/ISI napa cCBsd3aHa C OABJICHUCM (p() = nkT), MMO3TOMY OTHOCHUTCJIIbHYIO BJIA?)KHOCTb
MOXHO OINpPEACIUTb KAaK MPOUHCHTHOC OTHOHMICHHUC NMAPHHUHAJIBHOI0 AABJECHHSA p Iapa B BO3AYXE K
JAaBJICHUIO pp HACBINICHHOTO Iapa Impu TOM Ke TEMIICPATYpPEC:

¢=(p/py) - 100 %

[Ton mapuMajJbHBIM AaBJeHHEeM MOHHUMAIOT JABJICHHE BOASHOTO Iapa, KOTOpPOEe OH MPOM3BOIMII
Obl, eciiu ObI Bce JIpyrue ra3bl B aTMOCHEPHOM BO3yXe OTCYTCTBOBAIH.

Ecnu BnakHbIl BO3AyX OXJIaXJaTh, TO IPH HEKOTOPOM TeMIEpaType HaxOISAUIMHCA B HEM Iap
MOXHO JIOBECTHM [0 HachlmeHusa. I[Ipum [manpHeilmeM OXJaXIAECHWA BOJSHOW Tap HAYHET
KOHJICHCUPOBATHCS B BUJIE POCHI.

1 BapuanT
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https://www.calc.ru/Metr-kubicheskiy.html
https://www.calc.ru/Gramm.html
https://www.calc.ru/Plotnost-Gazov-Pri-S-I-Davlenii-760-Mm-Rt-St.html
https://www.calc.ru/Molekulyarnaya-Fizika-Ispareniye-I-Kondensatsiya.html

1. Ha pucyHke mpencTaBiieHbl JBa TEPMOMETPA, MCHOJIb3yEMbIE JUIsl ONPENEICHUsS OTHOCUTEIbHOU
BJIQYKHOCTH BO3JlyXa C MOMOIIBIO ICUXPOMETPUUECKOM TaOIMIIbl, B KOTOPOM BIAXKHOCTh BO3/lyXa yKa-
3aHa B mpoueHTax. llcuxpoMerpuueckas Tabivia IpeacTaBiIeHa HUXKeE.

Pa3HoCTh moka3aHmit CYXOT0 U BJIAJKHOT'O TEPMOMETPOB
o o

30 30 30 £ 0 o2 |3 4 s |6 |7 8

0 -0 -0 - 10 100 (88 |76 |65 |[54 |44 [34 |24 |14

11 100 |88 [77 |66 |56 |46 |36 |26 17

10 10 12 100 (89 |78 |68 |[57 |48 [38 |29 |20

13 100 |89 [79 |69 |59 |49 [40 |31 |23

o a 14 100 |90 [79 [70 |60 |[51 |42 |33 |25

15 100 |9 |80 [71 |61 |52 [44 [36 |27

16 100 |90 [81 |71 |62 |54 [45 |37 (30

17 100 |90 |81 [72 |64 |55 [47 [39 |32

18 100 |91 [82 |73 |64 |[56 [48 |41 34

/ N 19 100 |91 |82 [74 |65 |[58 |50 |43 |35

UTHUCHIC/IIbHaNA BJIAa/ROUUIb BUSAyAd B uIOMC- 20 100 91 83 74 66 59 51 44 37

IICHUH, B KOTOPOM IIPOBOJIUJIACH ChEMKA, paBHA )1 w00 lo1 Is3 75 le7 leo Is2 la6 |30

22 100 |92 [83 |76 |68 |61 [s54 |47 |40

23 100 |92 |84 [76 |69 |61 |[55 |48 |42

24 100 |92 [84 |77 |69 |62 |56 |49 |43

2. OrtHocuUTenpHas BIAXHOCTh BO3JyXa paBHa |25 1000192 |84 |77 |70 63 |57 |50  [44

42%, mapuuagbHOE J1aBJICHHWE Tapa Mpu TemIepa-

Type paBHO 980 [/a. JlaBiieHre HACBHIIIEHHOTO Tapa MpHU 3aJaHHON TeMIepaTrype paBHO (OTBET

OKPYTIUTH J0 LETBIX)
3.0THOCUTENBHAS BIAXXHOCTh BO3/lyXa B IMJIMHApE oA nopiuiHeM paBHa 60%. Bo3nyx uzorepmuue-
CKHU CKaJli, YMEHBIINB €ro 00bEM B J1Ba paza. OTHOCUTEIbHAS BIAKHOCTH BO3/lyXa CTala:

4. B cocyie o MOPIIHEM HAaXOUTCSI HEHACKIILIEHHBIN nap. Ero MokHO rnepeBecT B HAaChIILIEHHBIMH,

1) u306apHoO noBeIIas TEMIEpaTypy 2) A00aBisis B COCYI APYToH ras
3) yBenuuuBast 00beM mnapa 4) ymeHb11asg o0beM napa

5. OTHOcUTENbHAs BIAXKHOCTh BO3ayxa B komHaTe paBHa 40%. KakoBO COOTHOIlIEHHE KOHIIEHTpa-
U 7 MOJIEKYJT BOJIbI B BO3/TyX€ KOMHATBI M KOHIIEHTPAIIUHU Ny . MOJIEKYJI BOJIBI B HACHIIIICHHOM BOISI-
HOM T1ape Mpu TOU ke TeMieparype?

1) n MeHb1IE B 2,5 paza 2) n Gosnple B 2,5 paza

3) n MeHbIIIE Ha 40% 4) n GoJbIie Ha 40%
6. KakoBa oTHOCHTENbHAS BIAXKHOCTH Bo3ayxa npu temmneparype 20C , ecnu Touka pocsl 12C . [laBne-

HUE HachlleHHOro BojsHOro napa npu 20C pasHo 2,33 klla, a npul2C — 1,40 xIla. OTBer BbIpasu-
T€ B IIPOLICHTaX U OKPYTJIIUTE J0 LEbIX.
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7. Ha pucynke n3zoOpaxeHa 3aBH-
CUMOCTb JIaBJICHUS p HACBIIIEHHO-
ro BOJASHOIO Mapa OT TeMIlepary-
pot T. Toukoii 4 Ha 3TOM Trpaduke
0003HAaYEeHO COCTOSIHUE Iapa, Ha-
XOJSLIETOCs] B 3aKPBITOM COCY/IE.
YeMy paBHAa OTHOCUTEJIbHAS BIIAXK-
HOCTh BO3/yXa B 3TOM cocyze?
OTBeT OKpYIJIMTE 10 LEJIO0ro Yncia
IIPOLIEHTOB.

P, klla

100

90
RO
T0
6l

50

i

&l &1 100 .=

8. OTHocuTenbHAs BIAXKHOCTH BO3AyXa B 3aKpbIToM cocyne 30 %. Kakoif Oyner oTHOCUTeNbHAs BIaX-
HOCTB, €CITU 00BEM CcOoCy/Ia TIPU HEM3MEHHOW TeMIiepaType YMeHbIHUTh B 3 pa3za? (OTBeT aarh B mpo-

IICHTaX.)

9. Tnem nipu Temmepatype 19 °C oTHocuTenbHAs BIAKHOCTh Bo3ayxa Obuta 70%.CKOIBKO BOIBI B
BUJC POCHI BBIACITUTCS W3 KaXIOr0 KyOMYECKOro MeTpa BO3yXa, €CIM TeMmIeparypa HOYbIO

nmouusmiack 1o 7 °C?

10. OTHOCHUTENBbHAS BIAXHOCTH BOASHOTO Mapa B cocye npu temmneparype 100 °C paBnHa 62%. Kako-
Ba IUIOTHOCTH 3T0ro napa? (OTBET AaTh B KI/M>, OKPYIJIUB 10 COTHIX JOJEH. )

2 BapuaHT

1. Ha pucynke npejacraBiieHbl 1Ba TEPMOMETPA, UCIOIb3yEMbIE I ONPEAEICHUS OTHOCUTENIBHOM
BJIKHOCTH BO3[yXa C MOMOILBIO MCUXPOMETPUYECKON TaOMUIIbl, B KOTOPOW BIAXXHOCTh YKa3aHa B

npoueHTax. [lcuxpomerpuueckas Tabnuiia npecTaBieHa HUXKE.

Pa3HOCTb TOKa3aHM CYXOro M BIQXHOIO TEPMOMET-
poB

10

100 |88 [76 |65 [54 |44 (34 |24 |14

11

100 |88 [77 |66 |56 |46 |36 |26 |17

12

100 |89 |78 |68 [57 |48 [38 |29 |20

13

100 |89 |79 169 [59 |49 [40 |31 |23

14

100 |90 (79 |70 |60 |51 |42 |33 [25

15

100 |90 [80 |71 (|61 |52 [44 |36 |27

16

100 |90 (81 |71 |62 |54 |45 |37 |30

17

100 |90 |81 |72 |64 |55 [47 |39 |32
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18 100 [91 [82 |73 |64 |56 |48 |41 |34

19 100 [91 [82 |74 |65 |58 |50 |43 |35

20 100 |91 [83 |74 |66 |59 |51 |44 |37

= - 21 100 |91 [83 [75 |67 |60 |52 |46 |39

30 30 20 30 22 100 [92 [83 |76 |68 |61 |54 |47 |40
23 100 [92 [84 [76 |69 |61 |55 |48 |42

50 50 50 50 24 100 [92 [84 |77 |69 |62 |56 |49 |43
25 100 [92 [84 |77 |70 |63 |57 |50 |44

Kakoli Obl1a OTHOCHTENIbHAS BIIQKHOCTh BO3JyXa B TOT MOMEHT, KOTJla MPOBOAMIACH CheMKa?
(OtBer gaiiTe B MpOLIEHTAX. )

2. JlaBnenue HacwllieHHOro mapa npu temneparype 15 °C paBno 1,71 klla. Eciu oTtHOcuTenbHas
BIIQXKHOCTh BO3JyXa paBHa 59 % TO KakoBO MapluaibHOE JaBieHUE mapa npu temneparype 15 °C?
(OtBer gaiiTe B mackansx.)

3. OTHOCHTENBHAS BIAXHOCTh BO3/lyXa B MJIMHJpPE Mo nopirHeM paBHa 50 %. Bo3nyx uzorepmuye-
CKH C)KaJli, YMCHBIINB €ro o0beM B 3 pa3a. KakoBa cranma OTHOCHTEIbHAs BIAXHOCTh BO3ayxa?
(OtBeT naTh B MPOIICHTAX.)

4. B coCyc 1nmoA nmopmHeM HaXOAUTCA HEHACHIIICHHBIMN mnap. Ero moxHo MEPEBCCTU B HaCBImeHHBIﬁ,

1) no6GaBmsis B cocya Apyroi ra3  2) ymeHslnas o0beM napa
3) yBenuuuBasi 00beM mapa 4) n3006apHO MOBBIIIAS TEMIIEPATYPY

5. OTHOcuTENbHAS BJIAXXHOCTh BO3ayXa B KoMHaTe paBHa 40%. Uemy paBHO OTHOIIEHHE — KOHIICH-
TpaLUU MOJIEKYJ BOJbI B BO3JyXe KOMHAThl K KOHIIEHTPAIIMK MOJIEKYJI BOJIbI B HACHIILIEHHOM BOJITHOM
nape npu ToH ke Temreparype?

6. KakoBa oTHOCUTENBHAS BIAXKHOCTh BO3Ayxa npu temmneparype 19 °C, ecim touka pocer 7 °C? JlaB-
JIEHWE HaChIIeHHOro BojsHoro napa npu 19 °C pasno 2,2 klla, a npu 7 °C — 1,00 xIIa. OTBeT BrIpa-
3UTE€ B IPOLEHTAaX U OKPYTIUTE JI0 LIETBIX.

7. OTHOCUTENbHAS BIAXHOCTH BO3Ayxa B 3akpeiToM cocyae 30 %. Kakoit craneTr oTHOCHTENbHas
BIIQXKHOCTB, €CTTH 00BEM cOCyla TPH HEM3MEHHOH TeMIepaType yMeHbIUTh B 1,5 paza? (OTBeT nath B
MPOIICHTAX. )

8. B kxomuare npu Temmneparype 20 °C oTHocuTenbpHas BIaKHOCTH Bo3ayxa 20%. CKOJIBKO HYKHO
UCTIApUTh BOJBI JUIS YBETUYEHUS BIaXHOCTH 710 50%? O6beM komMHaTh! 40 M3.

9. OTHOCHTENBbHAS BIAXKHOCTH BOASHOIO napa B cocyne npu remrneparype 100 °C pasna 81 %. Kakosa
IUIOTHOCTB 3TOro napa? OTBET BbIpa3uTe B KI/M3 U OKPYIJIUTE A0 COTHIX JOJEH.
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10. Ha pucynke n3o0pa)keHa 3aBUCUMOCTh JIaBJICHUS p HACBIIIEHHOIO BOJASHOIO Mapa OT TeMIepary-
pot 7. Toukoif A Ha 3TOM rpaduke 0003HAUEHO COCTOSHUE TMapa, HAXOISIIETOCS B 3aKPBITOM COCY/IE.
Yemy paBHa OTHOCHUTEJIbHAS BIAXKHOCTh BO3/yXa (B MpOLEHTax) B 3ToM cocyae? OTBET OKpyriauTe 10
L[EJIOrO YHCJIa.

o klla
[EAH]

i‘j”

80

70

60 H

50

100 .°C

]

IIpakTuyeckas padora Ne 13
Tema: Tennosoe pacuiupenue men
lle.zm: NO3HAKOMUMb Y4aujuxcs ¢ OCHOBHbIMU mMUunamu 34044 U Memooamu ux PEeULeHUA.

Xo00 3anuamusn

[Ipexne Bcero, paccMaTpuBaKOTCS CHUJIBI  B3aUMOJICWCTBHS aTOMOB B TBEPJIOM TeEJeE.
BrrsicHsieTcst ¢BsI3b MEXAy MOTEHUMAIbHON SHEPrUuen M CUiIaMHu B3aUMOJEUCTBUSL aTOMOB. BBoasTcs
MOHITHUST JTMHEWHOTO U O0BEMHOTo KOd(PUIMEeHTOB pacimpenus. OO0cyxkaaercs HEO0O0XOIUMOCTh
y4eTa TEIIOBOTO PACIIMPEHUS MIPU PEIICHUH 3a/1a4 CTPOUTEIBCTBA, TPAHCIIOPTA U MAITUHOCTPOEHUSI.

KauecTBeHHBIE BOPOCHI

1. TToyeMy aTOMBI TBEPIOTO TEJIa HAXOMSATCS HA BIIOJHE ONPEICICHHBIX PACCTOSHHUSIX IPYT OT Apyra?
2.Kak 0OBSICHUTD paclIupeHue Tel Mpu HarpeBaHuu?
3. Yo Takoe k03(h(HUIMEHT JIMHEHHOTO pacIupeHus?
4.Yto Takoe Kod3PpPUIrEeHT 00BEMHOTO paCIIUPEHUs?

5.KaxoBa cBs3p Mexay Kod(puimeHTaMu THHEHHOTO M 00 BEMHOTO PACIIUPEHUS?
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IIpumepsl pemieHus 3aaa4

3apaya 1. [Mox aeiicTBEEM MOABENIEHHOTO TPy3a MEIHAs IPOBOJIOKA JUAMETPOM 4 MM MOIyYHIa
TaKoe ke y/UIMHEeHHe, Kak npy Harpesanuu Ha 20 °C. Haiitu Bec rpysa. [{nsa menn: oo = 1,6-10° K, E
=10-10'" Ila.

Pewienue
LE
M=
VYinuHeHue, mojgydaeMoe IMPOBOJOKOM MOJa JACHCTBUEM Beca Tpy3a, pPaBHO By ;
M =™
VUIMHEHHE, KOTOpoe OyJeT HCIHBITHIBaTh IPOBOJIOKA IPH HAarpeBaHWU, PaBHO . Ilo

2
Iy Poaise =2 g
ycaosuio =° T 2*1 torma 4

2

314 (4.102Y

P= 16107 10-10Y . 20 = 500

H.
Omegem: P =500 H.
3apava 2. XKenesnas nuneiika npu 15 °C umeer mmny 1 M. Ha CKOJIBKO M3MEHHTCS [JIMHA
JUHENKH IpK oXJaxaeHuu 10 —35 °C? a.=1,2-10° K1,
Pewenue

[0 3aKOHY JIMHEHHOTO PaCIIMPEHHS
£y = Lo[1+ o7 - Tu]]’ (1)

£y =251+ afT; —Tu]]’ )

rae £a_ JUIMHA JIMHEWKH IIOCJE €€ OXJAXIEHUS [0 TEMIIepaTypsl TE; o — KodhdULIUEHT
pacIIMpEHHUs XKenes3a.
Torpa nsmMeHenne QIUHBI TUHEHKHT

At=2y -2y =2o[l+cff - )] £o[1+ AT, —TE}]=3E|@{TFT2}_(3)

PR 4
Haiing * 0 u3 ypaBHenus (1) u moacTaBiss ero B Beipaxkenue (3), moaydaem

L, BT,
1+cd? - T
ol =T)
YunTeIBas, 9TO &(ﬂ T'Z'} , BeIpaxeHue (4) MO>XKHO MPUOIMIKEHHO 3aMiCaTh B BUIE

Al [T - T )1- T, - TD]

Afw12.107 1. (288 238][1 12.107° (288~ 273 Jsstﬁ w0+
Omeem: 6-10* m

3apgava 3. Meauas mpoBOIIOKa, HArpeTas A0 TEMIEpaTypsl 1 — 150 °C, HaTAHyTa MEXKIY ABYMS
HETIOIBMKHBIMH CTeHKaMu. [Ipu Kakoii TemIieparype, OCThIBas, pa30pBETCs POBOJIOKA (CUMTATD, YTO

_ 2
3aKoH ['yka crpaBeyIHB BILIOTH JI0 pa3pbiBa MpoBosiokH)? IIpenen mpoyHocTu Menu op =210 ITa.

_ =
Mopyns FOnra E = 10-10'° ITa, w=16-10 K.
Pewienue

3axoH ['yka s nedopmManiuu pacTs>KeHUs:
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A1

£ E
b
roe 8l YIJIMHEHUE TPOBOJIOKH MPU HArpeBaHUU; £ ee nepBOHavYalibHas JJIMHA; £ — MOIyJb
IOnra; o — HanpsixeHue.

Jlnist pa3pbiBa MPOBOJIOKKM HEOOXOAUMO, YTOOBI C=0p , rie ©B— mpenen npodnoctH. Takum
obpazom,
s 1,
H o BTy
[Tpu ocThIBaHMY AJIMHA TIPOBOJIOKU U3MEHSETCS TI0 3aKOHY

£=£{1- cis)

rie -gl_ £1=15UOC.

JUTMHA TIPOBOJIOKH TIPH
Otcroma
hE=£8 0= ozﬁ.t-i’l;
B2 s
a0
[TpupaBuuBas npassie yactu (1) u (2), momyuaem

1
— Ty = P
EB|3~

9

=
) NS U

At SRR —
=5 11
ol 16-107.10 C.

TeMHepaTypa, npu KOTOpOﬁ Pa3sopBETCA NPOBOJIOKA, paBHA
f=fl_.&f:200 C

Omeem: 1=Hh—4t=20° C.

3apayva 4. Ha uarpesanue kene3Horo Opycka uzpacxomosano 1,68 MJDk temtorsl. Kak
_ -5
M3MEHMICS 06beM bpycka? = = L2107 g
Pewenue

[To 3akoHY 00BEMHOTO pacIIMPEHHS, =0 {1 + E’ﬂT}
A =1 =V = VPAT & 3alph T

=30

, OTKyJ1a

31ech — kK03(hpuIIEeHT 00BEMHOTO PACIIUPEHUS Kee3a, Tae o — KOdPOUIIUESHT JTUHEHHOTO

paciupeHus.

KomnmrdaecTBo TemnoTel, HeoOXouMoe JTsl HarpeBanus Opycka Ha AT, paBHO
0= cmhT
b

OTKy/a AT = Qffem) . ITockonbKy Macca Gpycka ™ P , TO
AT =0/ {*’3 P }

N3menenne oobema Opycka
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_5 5
Ao Yoo 3o M:3-1,2-103-1,53.12
Py P . 04610778107 |3 01 69.10° u.
=5
Omeem: 2V = 1631077 3

3aoanusn 013 camocmoamenbHol padoomaol

Bapuanr 1
1. HackoapkOo M3MEHHUTCS JJIMHA KUPIIMYHOTO JOMa MpH MOBbIIeHUH Temneparypsl Ha 80K, ecnu

nepBoHavyanbHas [uinHa 100M 1 cpeqHui KOAQPUIMEHT TUHEHHOTO PaCIIMPEHHUS KUPITHYHOK
KIagKky paBes 6 <1070 K17

2. BHYTpH 4yryHHO} OTIMBKH HMEETCS MOJOCTh, 006&M koTopoii ipu 10 °C pasen 200cm®. Haiitn
006BEM 370l ostocTH mpu Temmepatype 310 °C.

3. Ilpu oTcyTcTBHM CMa3KH M OXJIQXICHUS ABUTATENs] BHYTPEHHETO CTOPAHUSI BO3MOXHO
3aKJIMHHWBaHUE MOPIIHS B HUIHHAPE. OOBSICHUTH 3TO SBIICHUE.

Bapuanr 2

1. CrexisHHAs KanWLIApHas TpyOka umeeT JuHy S0cM npu temneparype 20° C. Onpenenuts
JUIMHY 3Toi TpyOKu mpu Temmnepatype 60° C.

2.  BuyTpu 6pOH30BOM OTIMBKH UMEETCS MONOCTh , 00BEM KoTopoii pu 273 K pasen 400cm>.
Onpenenutb 06bEM 3TOM NoNocTy mipu Temmneparype 313K.

3. Tlouyemy meTami He Ja€T TPEIIMH IPU PE3KUX KOJICOAHUSIX TeMIepaTyphl, a KAMEHb IPU TEX Ke
YCIOBUSX JNAET TPEIIUHbI?

Bapuanr 3

CranbHas TpyOka npu temreparype 273 K umeer puny 500mm. Ipu narpeBanuu e€ no 373K
oHa yanuHuiack Ha 0,6mMM. OmnpenenuTs cpeAHut KodhOUIMEHT TUHEHHOTO PaCIIUuPEHUs CTAIH.
[Tnomiaas cTekIa, yCTaHOBIEHHOTO B BUTPHHE MarasiHa, paBHa 6 M npu temnepatype 273 K. Ha
CKOJIBKO YBEJIMYUTCS IUJIONIA/Ib 3TOTO CTEKJa Mpu HarpeBanuu A0 313K?

[Touemy He peKOMEHIYETCSI €CTh OYE€Hb FOPSIUYIO MUILY?

Bapuanrt 4

1. AmomunueBas npoBosioka npu Temmneparype 0 °C umeeT mmuHy 1M, HACKOIBKO YUIMHUTCS
TIPOBOJIOKA Npy HarpeBanuu Ha 20 °C.

2. Tlnomap sxene3Hoi miactuHbl npu Temmnepatype 20 °C 0,5m? . Kak u3MeHUTCS IUIOMIAIb STOM
nacTuHKI pu Temmneparype 30 °C.

3. Kaxk u3MeHHTCs BbICOTa TOHA CTPYHBI IIPH MOBBIIIEHUH TEMIIEPATYPHI OKPYKAOILIEr0 BO3AyXa?
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IIpakTuyeckasi padora Ne 14
Tema: 3axkon Kynona
Ienv: npumensmo 3axon Kynona npu pewenuu 3adau

Kparkas Teopus:

3akon KyJsiona

3aKOH, KOTOpHﬁ OIMUCBIBACT CHUJIBI DJICKTPHUICCKOI'O B3aUMOJEHUCTBUS MCIKAY 3apsAadaMu, OTKPBLI B
1785 roay [HapJIb KyJIOH, HpOBOI[I/IBIJ_II/Iﬁ MHOT'OYHCJICHHBIC OIIBITHI C MECTAJUIMYCCKUMU HMIApUKAMH.

Opna 13 coBpeMEeHHbBIX (POPMYITHPOBOK 3akoHa KylioHa 3ByUHnT clieyromuM o0pa3om:

«Cuna e3aumooeiicmeus mexcoy 06yMa mo4eyHbIMU IJ1IEKMPUUECKUMU 3aPA0AMU HANPABIEHA
60016 NPAMOIL, COeOUHAIOW el IMU 3aPA0bL, RPONOPYUUOHATbHA NPOU3EEOCHUIO UX 6ETIUYUH U
00pamno nPONOPYUOHAIbHA KEAOPAMY Paccmoanus mexcoy numu. Ecnu 3apaowel paznsix 3nakos,

mo onu npumsazuearomci, a eciu 00H020 — OMMATIKUGAIOM )

®dopmyna, WUTFOCTPUPYIOLIAs JAHHBIN 3aKOH:

T q1-92 T1i2
F12 — k rz .r
12 12

*Bmopoti MHodcumens (6 KOMmopom npucymcmeyem paouyc-6eKmop) Hy#CeH UCKAIOUUMETbHO 05
onpeoeeHus Hanpasienus 6030eUCmaus CUIbL.
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F12 — cuna, kotopas aeicTByeT Ha 2-i1 3apsij CO CTOPOHBI IIEPBOTO;
Q1 Y (2- BEJINYMHBI 3aps/I0B;
I'12 — PaCCTOSIHUE MEXY 3apsamMu;

k — ko3¢ unueHT nponopHUHOHATbHOCTH:

==

4'?1"8'80

€0 — YIEKTPHUECKAs MIOCTOSTHHASI, MHOTIa €€ Ha3bIBAIOT AUAJICKTPHUUECKOM MPOHUIIAEMOCTHIO
Baxyyma. [Ipumepno pasna 8,85-107'2 ®/m umu Kn?/(H-M?).

€ — AMRJIEKTPUUECKas IPOHULIAEMOCTh CpeJibl (1J11 BakyyMma paBHa 1).

BapuanTt 1

1. Kak Heo0X0IMMO M3MEHUTh PACCTOSHHUE MEXKIY JIBYMS TOUEUHBIMHU JJIEKTPUUYECKHUMH 3apsiaMi,
€CIIM 3apsij OJHOI0 M3 HUX yBenuuwics B 2 pa3za? Cuila uX KyJOHOBCKOTO B3aUMOJCHCTBUS OCTaIach
HEU3MEHHOM.

1) yBenmuuTh B 2 pasa 3) yBenuuuTh B V2 pas

2) YMeHBIIHTB B 2 pa3a 4) yMeHbIINTE B \2 pa3
2. Kakoe yTBepaeHHE O B3aUMOJIEHCTBUM TPeX HM300pa)KEHHBIX HAa PUCYHKE 3apsKEHHBIX YaCTHI]
ABJISIETCS IPABUIILHBIM?

P S
93

1) 1 u2 orrankuBawTcs, 2 U 3 MPUTATUBAIOTCS, | U 3 OTTATKUBAIOTCA

2) 1u 2 npurarusarorcs, 2 1 3 OTTaIKUBaOTCA, | U 3 OTTaIKUBarOTCS

3) 1 u2 orrankuBarorcsd, 2 U 3 NpUTATUBAIOTCS, | U 3 NIPUTATUBAIOTCS

4) 1u 2 npurarusarorcs, 2 U 3 OTTaIKUBaKOTCA, | U 3 IpUTIATUBarOTCA
3. Kakoii rpaduk COOTBETCTBYET 3aBUCUMOCTH CHJIBI B3aUMOJEHCTBHS F IBYX OJMHAKOBBIX TOYEUHBIX
3apsI0B OT MOJYJISl OTHOTO U3 3apsiioB q IPU HEU3MEHHOM PACCTOSIHUM MEXAY HUMU?

1)
0 9 0 q 0 q . a
1)

2)
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3)

4. 1luHKOBas IUIACTHMHA, UMEIOLIAasl OTpULATENbHBIN 3apsia —10 e, mpu OocCBElleHUHU MoTepsIa YEThIpe
anekTpoHa. Kakum crai 3apsa niaacTuHbl?

1) +6e
2) —6e
3) +14e
4) —1l4e

5. Kak u3MeHHUTCs cuila KyJOHOBCKOTO B3aWMOJICHCTBHS JBYX TOYEUHBIX 3aps/IOB, €CIM PACcCTOSHUE
MEXJly HUMH YBEJIUYUTH B 3 pa3za?

1) yBenuuutes B 3 paza 3) ymenb1uTCs B 3 pasa
2) yMmeHblIUTCA B 9 pa3 4) yBenuuutcs B 9 pa3
—=

6. Kak HampaBieHa KyJOHOBCKas cuia F, JEHCTBYIOIIAs HAa OTPULIATENIbHBIA TOYEUYHBIM 3aps,
IOMEIIEHHBIH B LIEHTP KBajpaTa, B BEpIIMHAX KOTOPOIO HaXoAATcs 3apsiel: + ¢, + q, — g, — q (cMm.

PpHUCYHOK)? — Q. —q
*—(
+q0 * +q
1) >
2) «
3) 1
4) 1

7. JlBa nerkux OJWHAKOBBIX IIIApWKa MOJBENIEHbl Ha MIENKOBbIX HUTIX. [llapuku 3apsaunm
pa3HOMMEHHBIMU 3apsiiaMu. Ha kakoMm U3 pUCYHKOB H300pasKeHbI OTH IIAPUKU?

VARV,

) A 3)B
2) B 4BuB
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8. K cTepkHIO MONOXKUTEIHLHO 3apsSHKEHHOTO AJIEKTPOCKONA TOTHECIH, HE KacasCh €ro, CTEKIISTHHYIO
NaJ04Ky. JIMCTOUKH 3JIEKTPOCKOIA OIaau, o0pa3ys ropa3zo MeHbIIHMK yroj. Takoit a¢dekr moxer
HaO0II0JaThCs, €CJIM ITaJIOUKa

1) 3apspkeHa MOJOKUTEIBHO 3) umeer 3apsn 1r000TO 3HAKA
2) 3apsbKeHa OTpULIATEIbHO 4) He 3apspKeHa

9. JlBa TOYeuHBIX 3apsjua JEHCTBYIOT apyr Ha apyra ¢ cuioid 12 H. Kakoit Oymer cuia
B3aUMOJICHCTBHUS MEXIy HUMH, €CIIM YMCHBIIUTHh BEIMYMHY KaXKIOTo 3apsjaa B 2 pasza, HE MEHss
paccTosHUS MEXy HUMH?

1) 3H 3)24 H
2) 6H 4)48 H

10. ToueuHbIN MONOKUTENBHBIN 3apsA]] ¢ MOMEUIEH MEXAY Pa3HOMMEHHO 3apsSKEHHBIMHU ILapUKaMU
(cm. pucynok). Kyna HanpaBieHa paBHOICUCTBYIOIIAs KYJIOHOBCKUX CHUJI, ICUCTBYIOIIMX Ha 3aps g7

o 0 O

1) —
2) |

)1
4)

Bapuanr 2

1. Paccrosaue MCXKAY ABYMS TOUYCYHBIMH JJICKTPHUYCCKUMMU 3apAdaMN YBCIUYUIINA B 3 pasa, a OJUH U3
3apssA0B YMCHBIUINWIIN B 3 pasa. Cuna QJICKTPHUICCKOTO BSaHMOI[eﬁCTBHH 3apsa10B

1) HE U3MEHWIACh

2) YMEHBIIUIACh B 3 paza
3) yBEJIMUWIACH B 3 paza
4) yMEHbIIMIAch B 27 pa3

2. JIBa TOUEUYHBIX JEKTPUUYECKUX 3apsjia NeUCTBYIOT APYT Ha Apyra ¢ cuiamu 9 mxH. Kakumu cranyt
CUJIBI B3aUMOJICHCTBUSI MEXIY HUMH, €CITH, HE MEHSS PACCTOSHHUE MEXIY 3apslaMu, YBEIUYUTHh
MOAYJIb Ka)KJI0T0 U3 HUX B 3 paza?

1) 1 mxH
2) 3 wmxkH
3) 27 wmxH
4) 81 mxH

54



3. Ha pucyHke n300pakeHbl TpU Mapbl OAMHAKOBBIX JIETKUX LIAPUKOB, 3aps/ibl KOTOPHIX X
paBHbl 110 Moaymo. Illapuky noaBemeHsl Ha IIEJIKOBBIX HUTAX. 3HAK 3apsna OJHOro M3 | A
IIApUKOB KaXk/10ll mapbl yKa3aH Ha puUcyHke. B kakom(-ux) ciydae(-ix) 3apsii Apyroro

LIAPUKA [TOJIOKUTEIICH?

1) Ttonbko A
2) buB
3) Tonbko b
4) AuB

4. IlpuiMHKa, UMEBIIAsi OTPULATEIBbHBIM 3apsan — 2e, MOTepsia OIUH 3EeKTpoH. Kakum cranm 3apsig
NBUTUHKU?

1) —3e
2) te
3) —e
4) +3e

g=0
-8 @ C—L—}_.

5. To4yeuHbIN OTPULIATENIBHBIN 3aps]l ¢ TIOMEILEH CIIEBA OT HEMOABMKHBIX IIOJIOKUTEIBHO 3apsKEHHBIX
HIapuKoB (cM. pucyHoK). Kyna HarmpaBieHa paBHOAECHCTBYIOIAsl KYJIOHOBCKUX CHIJI, TEHCTBYIOIMX Ha

3apsn q?

N1
2) |
3) —
4)

+q- -+q

« +(
-q -q
%

6. Kax HampaBieHa KyJOHOBCKas cuia F . JEUCTBYIOIAsl Ha TOJOKHUTEIBbHBIA TOYEYHBIM 3apsn,
MOMEIIEHHBIA B LEHTP KBajpaTa, B BEpIIMHAX KOTOPOIO HAXOAATCS 3apsiiel: + ¢, + q, — q, — q (cMm.

PHUCYHOK)?

1) —»
2) «
H T
4
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7. Cuia KyJIOHOBCKOT'O B3aUMOJICHCTBUS ABYX TOUEUHBIX 3aps10B

1) npsMO IpONOpPLUMOHATIBHA PACCTOSHUIO MEKIY HUMU
2) 00paTHO MPOMOPIHOHAIEHA PACCTOSIHUIO MKy HUMU

3) mnpsAMO NPONOPLMOHAIBHA KBapaTy PACCTOSHUS MEKY HUMU
4) o0paTHO MPONOPLHUOHATIBLHA KBaAPATy PACCTOSHUS MEXKAY HUMU

8. Cuna B3auMoJeiicTBUA MeXIy ABYMS TOUYeUHBIMU 3apsiaamu paBHa F. Kakoii ona Oynmer, ecnu
BEJIMYMHY KaXI0T0 U3 3apsi0B YBEIMUYUTh B 3 paza U pacCTOSHUE MEXKAY HUMHU TAK)KE YBEIUYUTH B 3

paza?

1) 9F
2) 3F
3) F

4) 13F

9. K mapy HOJIOKUTEIBbHO 3apsKEHHOIO 2JIEKTPOMETpa IOJHECIH, HE KacasiCh €ro, 3apsKEHHYIO
nanoyky. CTpesnka 3JeKTpoMeTpa OBEPHYJIACh TAK, YTO YIOJI MEXIY HEH M CTEPKHEM IIEKTPOMETpa
yMmeHbImiIcs. Takoi 3 peKT MOKHO HaOIII01aTh, €CIIH MMaT0vKa

1) 3apsbxkeHa OTpULIATENBHO

2) 3apspKeHa MOJ0KUTEIbHO

3) wumeer 3apsa MOO0TO 3HAKA

4) 3apsbKeHa MOJOXKUTENbHO U BETMYHMHA 3apsja MajJoyky O0JbIe 3apsa dJIeKTpoMeTpa

10. K JBYyM ONMHAKOBBIM JIETKMM  METAIUTHUECKMM  IIAPUKAM, ol ol
MTO/IBEIICHHBIM Ha M30JIMPYIOLIUX HUTAX, MOJHOCIT CHU3Y OTPULIATEIBLHO
3apsKEHHYIO LIUPOKYIO IIJIACTUHKY.
B pesynbprare monokeHue IApUKOB M3MEHSETCA TaK, KaK IOKa3aHO Ha
pHUCyHKe (TYHKTUPHBIMU JUHUSMM YKa3aHO NEPBOHAYAIBHOE MOJIOKEHHE
HuTeil). KakoBbl 3HaKkM 3apsA0B HIapUKOB?

1) OO0a mapuka 3apsHKEHbI TTOJ0KHUTENBHO.

2) Oo0a mapuka 3apsHKeHbl OTPUIATEIBHO.

3) IlepBslil mIapuK 3apsHKEH MOJOKUTEIBHO, 4 BTOPOM — OTPHULIATEINBHO.
4) llepsslii APHUK 3aps’KEH OTPULIATENIBHO, @ BTOPOH — IIOJIOKUTEIIBHO.

IIpakTnueckas padora Ne 15
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Tema: Pacuem émkocmu 6amapeu KOHOEHCAMOPOs

Uenb:- U3y4umo pacnpedeﬂeyue HANPAINCEeHUA, 3ap;1006 8 CXemax ¢ nociedo8amenbHbiM U
napaiilejloHbiM coeouneHuem KOHO@HCGWIOPOG

-onpeoensims dKGUBALEHMHYI0 EMKOCHb, 3P0 U dHepeuro bamapeu KOHOEHCamopos no cxeme.
Onpedenums HanpsdiceHus u 3apsiovl HA KOHOEHCAMOPaXx.

TeopeTuveckoe 000CHOBaHUE

Konnencarop — cuctema AByX MPOBOJIHUKOB (0OKIIA0K) pa3AeIEHHBIX CJIOEM AudJIeKTpuKa. CiayKuT
JUTSL HAaKOTIJIeHUsI (KOHACHCALIUN) pa3IeIEHHbIX 3aps/I0B.

IInockuii KOHAEHCATOP — ABE IUIOCKUE METAININYECKUE IIACTUHBI, PACIIOJIOKEHHBIE [1APAJUIEIBHO U
paszenéHHble cioeM auaiekTpuka. O003HaueHHE KOHIEHCATOPpa Ha MIEKTPUUECKUX CXeMax
COOTBETCTBYET €ro NPUHIHUINAIBHOMY YCTPOUCTBY.

3H€KTpOéMKOCTB KOHACHCATOpPa IMOKAa3bIBACT, KaK MHOI'O 3apsAaaa MOKET «HATCYb» B KOHACHCATOP,
MOAKIIOUYEHHBIN K HCTOYHUKY, pa3ACIIIOIICMY 3apsiabl.

Ecnu 310 uctounuk DJ]C paBHbIil ¢ ,TO IIpU COCMHEHUN KOHCHCATOPA U KCTOYHUKA TOKA IO CXEME,
PUCYHOK |, HaTeKaHUE 3apsiia IPEKPaTUThC,

-Q@ +0

KOT/Ia HATIPSKEHHE Ha OOK/IaIKaX CTaHeT paBHO U =&

KoadduineHT mponopruoHaaIbHOCTH MEXY 3apsAA0M Ha KoHAeHcaTope Q U pa3HOCTHIO MOTEHIIUAIOB
U Ha ero o0kiankax Ha3bIBaeTcs 3JIEKTpUUECKO EMKOCThIO KoHIeHcaTopa C. 3apsa Ha oOKiIaKax
KOHJIeHcaTopa TeM 6ounblie, yeM 6onbiie D/1C ucrounnka

Baxxueiimelt xapakTepuCTUKON JTF000T0 KOHIEHCATOpa SBISETCS ero dJeKTpruueckas EMKOCTh C —
¢du3nUeckas BeTU4YMHa, paBHAs OTHOIIEHUIO 3apsia Q KOHIEHCaTopa K pa3HOCTH MOTeHInanoB U

)

MEXy €ro 0OKJIaAKaMHu: U
Bripaxaercs B8 CU B dapagax (D).
1 Kn
[ papata=1D = B
EMKOCTb peajibHbIX KOHIEHCATOPOB TOPa3a0 MEHbIIIE, U IS €8 H3MEPEHHUs 0OBIYHO HCIOIb3YIOT
Oonee menkue eauHULB: 1 Mukpodapana (MkD),
lnanodapana (HD), 1 nuxodapana (nd)
OKBHUBAJICHTHOM EMKOCTBIO OaTaper KOHIEHCATOPOB HA3bIBAIOT TaKyl0 EMKOCTb

C o6m KOTOpast IPU MOJKIIOUYEHUH K TOMY K€ MCTOUHUKY TOKa MPUHUMAET Ha ce0sl Takoil e 3aps,
YTO U O6aTapesi KOHJIEHCATOPOB.

I[Ba KOHACHCATOpPAa COCANHCHBI IMapaJUICIIbHO, CCIN 06KJI8.I[KI/I obomx MOMapHO COCANHCHEI APYT C

JIPYrOM, PUCYHOK 2
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Pucynox 2 Pucynox 4

VY napaiiensHOro CoeIMHEHHs KOHIEHCATOPOB EMKOCTH U 3aps/bl CKIIaIbIBAIOTCS, PUCYHOK 2:

(:::ﬁru = (’11 + (:2 + . CN

Qm’ml = QI * QZE tot QN
U!:U :'"={]N

brm’uu - Ul + U}j b U\
Q= Q== On

4 4 4.1
T g b e D LTyt
obiy C[ C? CN g wh

i—

[ mocnenoBaTebHOTO COCIMHEHHS KOHCHCATOPOB, PUCYHOK 4.

Ha MPAKTUKE KOHACHCATOPHI BKIIIOYAIOT TOJIBKO MapauI€CIbHO, MOXXHO MMPEACTABUTL 3TO TAK, KaK 6y,HTO IIomaian ux
IIaCTUH CKJIAaAbIBAIOTCs, CKIIAAbIBAOTCA U UX émkoctu. [locnegoBarenbHOe COETMHEHNE HE UMEET MMPAKTHIECKOTO
CMBICJIa, 3BHAHUEC CIIOXKCHUSA HCO6XOJII/IMO TOJIBKO IIPH aHAJIN3C ueneﬁ TMEPEMCHHOT'O TOKA.

OHeprus KongeHncaropa. [Ipu 3apsake KoHIeHcaTopa MEXAy 0OKJIaJKaMH CKaIJIMBAaIOTCA pa3AeiIEHHbIE 3apsiabl
(3HEpTHUS DIEKTPUUECKOTO TOJIs)
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C

Bomnpocel 11l 3aKpenieHus TeOPETUYECKOT0 MaTepuaia K 3aHATHIO:
1.Uto Takoe 3KBUBaJIeHTHAA EMKOCTb OaTapeu KOHIEHCATOPOB?

2.YT0 3HAUUT, €CIIM ABA KOHJIEHCATOPA COEMHEHBI ITapallJIeIbHO, TIOCTIEA0BATEIHHO?

_CcUt

2

2C

3. Kak PacCUUTBIBAIOTCA EMKOCTH U 3apsAbl IIPU ITapauICJIbHOM U IMOCICA0OBATCIbHOM COCAMHECHUN KOHIICHC&TOPOB?

4. Kak paccunThIBaeTCs SHEpTHs KOHAEHcaTopa?
5. UTo 3HAYMT 3aKOPOTUTH KOHJIEHCATOP?

6. B kakoM ciryyae HeOOXOMMO TIPUMEHSITH TIOCTICIOBATEIIPHOE COSIMHEHNE KOHICHCATOPOB?

7. Yto ABNsETCS BaXXHON XapaKTEPUCTUKON KOHJIEHCAaTopa, Kak TEXHUYECKOTO yCcTpoiicTBa?

8. I'me ucnons3yercst KoHACHCATOP?

9. Buzpl KOHACHCATOPOB.

3aganmue 1

Breraeptuts cxemy Nel ¢ ya€ToM JaHHBIX B TAaONHUIE IS CBOETO BapHaHTA.

OnpenenuTh SkBUBaNIEHTHYIO EMKOCTh C, 3apsaa Q O6atapen u sHepruro0 W, HaKOIUIEHHYIO OaTtapeeii.

Brruncnuts HanpspkeHUe U 3apsa] Ha KaxIoM KoHaeHcaTope. Kak n3MeHsaTcs HallZieHHble BeIMYUHBI, €CIM OIUH U3
KOH/ICHCATOPOB 3akopoTuTh? Hanpspkenue Ha 3axxumax 1enu U, B3saTh u3 Tadbmuisr Nel

Tabauma Nel

vy O CxZ Cy Cs —
&
Cxema Ne1

Ne BapuanTa C, C, C; C, Cs 3aKOopOTUTH
B kD kD > o o KOHJEHCATOP

1 150 10 20 30 60 - ca

2 60 20 - 90 15 30 C3

3 150 15 15 30 20 20 oG

4 60 - 20 90 40 3 e

5 150 20 10 30 - 60 Cs

6 60 10 10 90 45 - 4
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7 150 30 - 30 10 50 C3
8 60 - 20 90 25 20 C5
9 150 - 30 30 30 30 C4
10 60 15 20 90 - 45 C5
11 150 10 5 45 25 15 C3
12 60 15 45 15 10 20 C4

IIpakTnueckas pad6ora Ne 16
Tema: 3axkon Oma onsn yuacmka yenu. Pacuém conpomuenenus npo6ooHuKa

Lenv: npumensams saxon Oma Ons yuacmka yenu u opmynivl CONPOMUBIEHUS NPOBOOHUKA NpU
peutenuy 3a0a4, paseusams 102Uu4ecKoe MoblulieHue

OcHoBHbIE hopMyJIbI:

=4
Cuia Toka: t

I
S

[limoTHOCTH TOKA:! 3 j=qnV.

3akon Oma AJIL OJHOPOAHOTO YJaCTKa LCIIN: R

il

R =p—
CornpoTHBiIeHHE MTPOBOJHUKA: h

3aBUCHMOCTb YIEIBHOTO COMPOTUBICHHS 0T Temmeparypsr: P~ Pa (1+ ).

7 :{{1]1_ " ‘T}z} LEqy

3akon OMa J1st HEOJTHOPOHOTO y4acTKa IeTH: R+r

il

£
1=
Cuna Toka KOPOTKOI'O 3aMbIKAHUS: r.
£

3axoH OMa 11 3aMKHYTOH LIETIH: R+r.

: '
A=JUt=I"Rt = f.
PaGora snekTpudeckoro mosis Ha y4acTKe IIeTH: R

3akon xoyns-Jlenna: <2=71 R
MomuocTs Toka: P=I U.

ITommast MOIITHOCTH, BEIZIEIAeMas B rienu: P=I €.

[lepsriit 3akon Kupxroda: 21 =0,
Z IR, :Z £y

Bropoii 3akon Kupxroda:

Bapmuanr 1
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Onpenenure miIomaas NONEPEYHOIO CEYEHHS U JUIMHY HUKEJIMHOBOTO IPOBO/IA, 3aTPAYEHHOT 0
Ha M3TOTOBJIEHHE PEOCTATa, ECIH TPHU JOMYCTUMOM TIOTHOCTH JIEeKTpUUecKoro Toka 5,0%10°
A/M? oH paccuntan Ha Hanpsokenue 12 B u cumy Toka 2,0 A.

2. Kak W3MEHHMTbCS CONPOTHBIICHHWE IPOBOJHMKA, €CIM €ro JIMHY U IJIOAAb MONEpEeYyHOro
CEYEHUs yBEJINYUTH B 2 pa3a? JlaTe 00bsICHEHHE.

3. Omnpenenure CUily TOKa B KOHTAKTHOM IIPOBOJIE TpaMBailHOM CETH, €CiM 3a 5 ¢ 4epe3
TIOTIEpPEYHOe CeYeHHe TIPOBOIHUKA IPoXoauT 1,55%10%% cBoGOIHBIX 3IEKTPOHOB.

4. Yto Takoe CONpPOTUBICHUE TPOBOJHUKA?

5. Omnpenenutp HanpsbkeHue B npoBoanuke. Conporusienue 0,5 Om, cuna Toka SA.

Bapuanr 2

1. Ompenenute TeMrepatypy Hakamga BOJb(PPaMOBON HHUTH JIAMITbI, €CIM TPH BKIIIOUYEHUU €€ B
ceThb ¢ HanpsbkeHreM 220 B yepe3 namny npoxoauT Tok 0,67 A.3JIeKTpuYecKoe CONMpOTUBIICHUE
HUTHU HaKaJia 3TOM JiaMIibl B X0J10AHOM cocTostHuu 1ipu 0°C paBHO 36 OM..

2. Kak W3MEHHUTbCS COMPOTHBIICHHWE MPOBOJHMKA, €CIM €ro UIMHY M IUIOWAAb MONEPEeYHOTro
CEUEHHUs yBEJINYUTH B 2 pa3a? JlaTe oObsICHEHHE.

3. Ompeznenute CUIy TOKa B KOHTAaKTHOM IPOBOJIE TpaMmBailHOW ceTH, eciau 3a 5 ¢  uepes
T0IEpEeYHOE CeYeHNe NPOBOIHUKA TPoXoauT 1,55%10%? cBOGOIHBIX IEKTPOHOB.

4. Yro Takoe CONPOTUBIIEHUE MMPOBOTHUKA?

5. Omnpenenuth HanpspkeHue B pooHuke. Conporusnenue 0,5 Om, cuma Toka SA.

Bapuant 3

1. He pa3marbiBasi ¢ KaTyIIKU MOKPBITYIO U30JSIUEH HUXPOMOBYIO MPOBOJIOKY, OMpEIEIIUTE e
JUIMHY, €CIIM NpU BKJIIOYEHUU KaTYIIKU ¢ HampspkeHueM 120 B, B Hell Bo3HUKHET TOk 1,2A.
ceueHune TPOBOJIOKH 5,5%107 M2,

2. Yemy paBHa culla TOKa, HPOTEKAIOLIETO 10 MEIHOMY IIPOBOJAHMKY cedeHueM 1,0%10m% ecnu
CKOpPOCTh HAMpPAaBJIEHHOTO JBMKEHHs dSIeKTpoHOoB paBHa 1,0¥10™*Mm/c, a WX KOHIEHTpaIus
cocrasisier 8,2 *¥10%2% 1/m>?

3. Uepe3 momepeyHOe CEeUEHHE NPOBOJHMKA 3a 5 C MPOXOAWUT 3apsn auekrpuuectsa 30 K.
OTIpeIeNIUTE BEIUYUHY CUJIBI TOKA.

4. Yro Takoe 3JIEKTPUIECKUI TOK?

5. Ot 4ero 3aBUCHUT CONTPOTUBJICHHE MMPOBOTHHUKA?

Bapmuanr 4

1. Ipu Ttemneparype 20°C conpoTuBieHHME OOMOTKM JABHUraTels, BBIIOJIHEHHOW W3 MeIHOU
npoBoJioku paBHo 0,15 OM. B mporiecce paboThI 27IEKTPOABUTATENSI COMTPOTUBIICHHE OOMOTKHU
yBenuuuiocsk a0 0,17 Om. Ompenenute, 10 KakoWl Temreparypbl Harpenach OOMOTKa
JIBUTATEJIS.

2. Ot yero 3aBUCHUT YJEJIBHOE COIPOTUBIIEHUE POBOJHUKA?

3. Ompezaenute BeNIWYMHY 3apsiia MPOLIEALIETO Yepe3 MOoMepeyHoe ceyeHne MPOBOJHUKA 3a Yac.
Cuna Toka nocrosiHHas u pasHa 10A.

4. Yro Takoe sBIEHHUE CBEPXIIPOBOIUMOCTH?

5. 4TO Takoe COIPOTUBIIEHUE NPOBOJHUKA?
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IIpakTuyeckas padora Ne 19
Tema: Pacuém 3KeueaneHmuno2o cOnpOmMueGIeHus pa3eemeiéHHoil yenu.

Llenwv pabomout: Onpedenums o6wuLl MoK U MOKU 8 8eMEAX NPU CMEUAHHOM COEOUHEHUU NPUEMHUKO8
anekmpudeckot snepeuu. Onpedenums sxKeusareHmuoe conpomusnenue. [lposepums bananc

MouwHocmu paccmampueaejwozl yenu.

Teopus:
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Hepa3BeTBiieHHas 2JIeKTpHYeCKAasl LeNb 3TO [10CJIEI0BATEIHOE COEIUHEHNE

MIPUEMHUKOB 3JIEKTPUUECKOIN SHEPTUH.

Ilocjie1oBaTENbHBIM HA3bIBAETCS TAKOE COCTUHEHUE MPUEMHUKOB AJIEKTPUUECKON SHEPTUH, TPU
KOTOPOM I10 BCEM 3JIEMEHTAM IIPOTEKAET OJIUH U TOT K€ TOK.

U=Ui1+U2+Us

DKBUBaJICHTHOE COMPOTUBIICHHE LIETIH PABHO CYyMME CONPOTHUBIICHUH TOCIIEI0BATEIbHO BKIIOUECHHBIX
pe3uctopos : Roxe = R1 + Rz + R3

JKBHBAJTECHTHBIM Ha3bIBAETCS TAKOE CONPOTHUBIIEHUE, KOTOPOE OyAYy4UH BKIFOYEHHBIM BMECTO JAHHBIX
PE3UCTOPOB, HE U3MEHSET PeXKUMa pabOTHI NEKTPUIECKOH HIETIH.

3akon Oma 15 Bceil 3aMKHYTOM 1[ETTH UMEET BU:

I=U/(Ri1+R2+R3) I =U/Rsks

P = P1 + P2 + P3 — ypaBHeHue GaiaHca MOIITHOCTEHA.

OO0111as1 MOIIIHOCTH paBHA CYMME MOIIIHOCTEN MIOCIIEA0BATENbHO BKIIOUEHHBIX PE3UCTOPOB.
MolHOCTH Ha TIOCTIEI0BATENIbHO BKIIOYCHHBIX PE3UCTOPAX PACHPEIEINIAIOTCS MPSMO
MPOMOPLUOHAIEHO COMPOTUBICHUSIM PE3UCTOPOB.

HampspkeHne Ha nocie1oBaTeNIbHO BKIIOYEHHBIX PE3UCTOPAX pacHpeesiseTcs IpsiMo
IIPONOPLUOHAIEHO COIIPOTUBIIEHUSIM PE3UCTOPOB.

Pa3BeTBJIeHHAs JIeKTpUYecKas Lelb 3TO MMapaljieIbHOe COSAMHEHNE TPUEMHUKOB 3JIEKTPHUUECKOM
SHEPTUHU.

IlapajJieJbHBIM Ha3bIBACTCSI TAKOE COETUHEHUE IPUEMHHUKOB 3JIEKTPUUECKON IHEPTHH, IIPU KOTOPOM
Ha 32KMMax BCEX JIEMEHTOB UMEETCS OJHO U TO K€ HaIlpsDKEHHUE.

U=Ui=Uz2=U3

Cornacno niepBoro 3akoHa Kupxroga: =11 + 1> + I3

OOpaTHas BelIMYMHA 3KBUBAJIEHTHOI'O CONPOTUBIICHUS paBHA CyMMe OOpaTHBIX BEJIMYMH
COIPOTUBIIEHUH PE3UCTOPOB, BKIIOUEHHBIX NMapajiesbHo: 1/Roks = 1/R1 + 1/R2 + 1/R3

Bennunna oOpatHas CONPOTUBICHHIO SABISETCS POBOJUMOCTBIO.

Goxs = 1/Roke Goke = G1 + G2 + G3

OKBUBaJIEHTHOE COIIPOTUBJIEHHUE IBYX PE3UCTOPOB, BKIIFOUEHHBIX MapaslieIbHO, ONPEeAEsieTcs 1o
dopmyne: Roks = R1°R2/(R1 + R2)

CMmemaHHoe coeIMHEHNE — ITO TAKOE COETMHEHNUE, IPU KOTOPOM B AJIEKTPUUYECKON CXEME UMEIOTCSA
OJIHOBPEMEHHO YYaCTKH C ITOCJIEJOBATEIBHO U NApAJUIEIBbHO BKIOYEHHBIMH dJeMeHTaMU. K aTum
y4acTKaM MPUMEHSIOTCS (OPMYJIbI ITOCIIEA0BATEIBLHOTO U AapaJIeIbHOTO COEAMHEHNS IPUEMHHUKOB
AIIEKTPUYECKON SHEPTUH, a JAHHBIN METOJ Ha3bIBAETCS METOJJOM SKBUBAJIEHTHOTO CONIPOTUBIICHMUS
WJIM METOJIOM «CBEPTHIBAHUSI.

3aganue:

1. B mpakTuueckoi paboTe He0OOXOIMMO ONPENEIUTh OOIIMI TOK U TOKH B BETBSIX PU CMEILIAHHOM
COEIMHEHUH MPUEMHHUKOB JIEKTPUUECKON 3Heprun. OnpeneanuTb S3KBUBAICHTHOE COIIPOTUBIICHHUE.
[TpoBepuTh OanaHc MOIIHOCTH PAcCMAaTPUBAEMOMN LIEIIH.

2. HauepTuTh NpUHIMIHAIBHYIO CXEMY CBOET'O BapUAHTA.
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NMpakTvasckan paGora NeS

BapuaHTRa 1 Bapuanrhes
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IIpakTnueckas pad6ora Ne 18
Tema: Paboma u mownocms moka

Lensv: nayyumvcsa npumeHams Gopmyivl U 3aKOHbL U3YUEHHOU meMbl OJisl peuleus 3a0ay, Hay4umscsl
OYEeHUBAMb PEaIbHOCIb NOJYYEHHBIX Pe3VIbMamos.

BoInoJgHure 3a1aHus.
3apanme 1. OTBeThTE HA BONPOCHI U BBIIOJIHUTE 3aJaHUS:

1. Kak utwncauems pabory viextphacckoro toka’ 4. Kak 0oshauaor J0eKTDHMECKYI0 NOWIHOCTR!
2. Enga paborst s CH_ 5. Kk Bumcaiems Mowwocrs,_
5. Yro nasuisaior Motocroio! 6. Emnt wousocri s CH_

7. Cywiectayer 1w mpibop s iximepesa noumocTy”

3amanue 2.



1 Kak MOKHO BBIPAZHTE PA0OTY Mepe2 TAKHE PHIMUECKHE BeIHIHHEEBEL
2.C noMOIIERD KAKHX IPHOOPOE MOMHO HIMEPHTE PA0OTV. CORBEPINASMVED
SMeKTPHYeCKHM TOKOoM

3 PacuamrtafiTe MOIIIHOCTE TOKA B
SASETPOIBHMTIATEIC. HCTIOABIVA

MOKAaZ2aHHAAa NTPHOOPOE, H200pakeHHEIX

Ha pHcvHEKe. Kax oHa HaveHHTCHE IpH
IepeMeleHHUH MOI2TVHKE PEOCTATa BIIPaBo”’
4 SanummmTe bopaVIaRI TR pacdeTa
MOIMHOCTH, B KOTOPBIE BXOISAT

a)cHIa TOKA M COTPOTHEICHHE;
OJHANMPDAHKEHHE H CONPOTHEICHHE.

5. B saexTpHYecKHEe IeTH, H200PaKeHHEIC HA PHCVHES | BEEXTHOYEHEL OJHHAKOBEIS
TAMMOLI, HO B IepBOi el — NOCIeI0BaTETRHO, 2 BO ETOpOH — HapaaieTnHo.
TTps xaxKoM COSTHHEHIHH 3THX JIAMII MOITHOCTEL TOKAa B HHUX OvVIeT Oosisme”
Hanpasxerdye Ha ICTOYMHHKES TOKA B 00eHX LIelaX OOJMHAKOBO.

17‘ . ®F ) iﬁB ]
e am ol ‘# P

3amanmne 3. Pemmth 3amauu:

Nol
JIBa mpoBOIHHKA OIMHAKOBOTO CONMPOTUBIEHUS COSIMHEHB] CHAYaNa MOCIEI0BATENbHO, a
HOTOM MapaUIeIbHO U B 000MX CydasiX BKIIIOYCHEI Mo Hanpspkenue 4 B. B xakom
cinyyae paborta Toka 3a 1¢ Oyzaer OombLIe U BO CKOIBKO pa3?

No2
B ucne nanpsakenucem 120 B skmrovucHa 2NCcKTPHYCCKAs JIAMIIA, CHIIA TOKA B
koTopoi 0.5 A, Halinre MOUIHOCTE TOKA B JIaMIIE,

3aganue 4.
1. Ykaxure popmyity Ui pacuera paboThI JIEKTPUIECKOTO TOKa?
A) A=F * S;B) A=IUt; B) N=2

t

2. VKaXuTe OCHOBHYIO €JIMHUILY U3MEPEHHUST MOIITHOCTH AJIEKTPHUYECKOTO TOKA.

A) Amnep; b) Ixoynp; B) Barr; I') Bonbr.

3. 1o xakoil popmyse onpenensieTcss MOIIHOCTh 3JIEKTPUUECKOT0 TOKa?

A) A=IUt; B) P=IU; B) I= %; I') Q=I2Rt.

4. Kakas (pusnueckas BeJIMurHa onpeaensercs popmynoi Q=IRt?

A) MOULTHOCTB 3JIEKTPUYECKOTO TOKA;

b) xonmu4ecTBO TEMIOTHI, BBIIEISAIONIEECS IPU POXOXKICHUHN SJIEKTPUYECKOTI0 TOKA Ha y4acTKe LENH 3a
Bpem t;

B) xonu4ecTBO ANIEKTPUUYECKOTO 3apsi/ia, MPOTEKAIOIIETO B IIETIH 32 BpeMs t;

I') KomM4ecTBO TETUTOTHI, BBIIENSIONIEECS 32 BpeMs t.

5. Bo CKOJIBKO pa3 yBEIMUUTCS UM YMEHBIIUTCS KOJTUYECTBO TEIUIOTHI, BBIIEIIEMOE B

AJIEKTPUIECKOM TUTUTKE, €CIIM TOK Yepe3 €€ CIUPallb YBEIUYUTH BABOE?

A) yBennuures B 2 pa3a; b) ymenbmutcs B 2 pasa;

B) yBenuuutcs B 4 paza; I') ymensiuures B 4 pasa.

6. B enouHo# TupIsHAE NOCIEI0BATENBHO BKIIOYAIOT HECKOJIBKO JIaMII. 3aTeM B HEe ellle BKIIYAIOT OJHY
Jammy nocieaoBatenbHo. Kak n3menurcsa paboTa 371€KTpUYECKOTo TOKa 3a OJIUH 4yac?

A) yBennuutcs ;  b) He uaMeHuTCs; B) ymenbmutcs.

7. Kak BKITFOHAIOTCSI aBTOMATEHI, OTKITIOYAIOIINE TIPH MTEPETPy3KaxX AMEKTPHUECKYIO CETh KBApTUPHI,
MOCJIEI0BATEIBHO UIIH MapajieNbHO?

A) nmapamnensHo; b) nmocnenosarensHo;

B) onun nocnenoBarenbHO, APYroi napaiesbHoO.
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8. KakoBa MOIIIHOCTb AJIEKTPUYECKOT0 TOKA B AIEKTPOILINTE Npu HanpskeHuu 220 B u cuite Toka 2 A?

A) 100 Bt; b) 440 Br;  B) 4 xBr; I') 0,01 Br.

9. Ompenenute paboTy NEKTPUUYECKOTO TOKA B MIEKTPOILIUTE 3a 2 MUH, eciii MontHocTh 400 BT.

A) 48 x/Ix;b) 800 Ixx;  B) 200 Ix; I') 3,3 Ix.

10. DnexTpuyecKuii NasuIbHUK paccunTaH Ha HanpspkeHue 127 B u cumy Toka 0,5 A. Beruucnute paboty
ToKa 3a 10 MuH.

A) 2 x/Ix; b)40x/x; B)38,1 x/x; I') 1,5 xJIx.

11. 3a kakoe Bpems Tok 4 A coBepmuT padoty 35,2 k/x npu Hanpsokennn 220 B?

A)2c; b) 40 c; B) 38 c; INisc.

12. Kakyro paboTy coBepIiaer CTUpaibHas MalluHa 3a 2 9aca padoThl, MOITHOCTb 3JICKTPOABUTaATEIIS
koTopoit 400 Bt?

A) 0,45 xBt-4; b) 100 kBT - u; B) 0,8 kBT - u; I') 200 kBT - u.

13. Ha macniopte 37€eKTpOIUIUTHI, BKIIFOUEHHOHN B JIEKTPOCETh, MeeTcs Haanuch «0,56 kBt, 220 By.
Uemy paBHa cuiia TOKa B C€TU?

A) 2,55 A; b) 584 A, B)0,25A; TI)S5A.

14. B anextpuueckom auraresne cuia Toka 30 A, MontHocTh 3,6 KBT. Beluncnure HanpsikeHue Ha
KJIEMMaXx JBUTATEJIS.

A) 0,12 B; b) 108 B; B) 108 kBt; I') 120 B.

15. 3a xakoe Bpems anekTporuinta MomHocTbio 800 Bt pacxonyer 1 kBt - u sneprun?

A) 75 mun; B) 100 mun; B) 10 mun;  T') 20 muH.

16. Ot kakux (pU3NYECKUX BEIMYMH 3aBUCAT MOKA3aHUS JICKTPOCUCTIHKA B KBapTHpE?

A) TOJBKO OT CHJIBI TOKA B 1IeNH; b) OT CHIIBI TOKA U HATIPSKEHUS;

B) ot cuiibl Toka, HANPSHKEHUST M BPEMEHU IIPOXO0KECHUS TOKA; ') OT HanpsHKeHUs.

17. Onpenenute CTOUMOCTb U3PACXOAOBAHHOMN SHEPTUU MIPU UCIIOJIF30BAHUU TEIEBU30POM B TCUCHHE
nosiyropa yaco. [Torpebdnsemas moutHocts 220 BT, a croumocts 1 kBT - 4 paBHa 20 pyO.

A) 60 kor; b) 30 korr; B) 20 kom;  I') 13,2 kom.

IIpakTuyeckas padora Ne 19

Tema:KII/l] ycmanoexku c 31eKkmpuuecKkum Hazpeeamesiem
ILlenw padomoi: paccuumamos menniogyo omoady Hazpesamens

IIpubopsl M Marepmanbl: COCyl C BOJOH, BHYTPEHHMH COCyl OT KaJOpUMETpa, CIIHpalb,
W3MEPUTENbHBIN LIUINHP, TEPMOMETP, Yachl, ICTOYHHUK TOKA, aMIIEPMETP, BOIbTMETP.

Yxka3anus k padore:

1.B cocyn ot kajmopumetpa Hajieite Bogy maccoiil00r kOMHaTHOW TeMIepaTtypbl U HU3MEphTE ATY
TEMIIEPATYpPYy. 3aT€M OIYCTUTE B BOAY CIHMpajb, BKIIOUYHWTE TOK M HarpeBaiiTe Boay B TeueHue 10-
15munyt. Onpenenure MOKa3aHWS aMIlepMeTpa M BOJBTMETpPA, MHPUCOEAMHEHHOTO K KiIeMMam
CIIUPAJIN.

2.Pe3ynbTaThl BCEX U3MEpPEHUN 3aHECUTE B TAOJIUILY:
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3.Mcnonb3ya gaHHble Tabanubl, BblYNCAUTE:

a)MOLWHOCTb TOKa B CMPAAN, 3HaA CUY TOKA M HanpsyKeHne Ha Hel;

6)paboTy TOKa, 3HaA MOLLHOCTb CMMPAAN U BPEMA HarpeBaHus;

B)KO/IMYECTBO TEM/I0TbI, NONYYEHHOE BOAOM;

r)Tennosyto oTaayy HarpesaTens.

TennoBown oTaaven HarpesaTensa Ha3blBalOT OTHOWEHWE KOMYECTBA TENNOTbI, NONYYEHHOrO BOAOM, K

paboTte, coBepLwEHHON TOKOM. ( KI'I,LI,:%)

IIpakTHyeckas padora Ne 20

Tema:: Inekmpuueckuii MoK 8 HCUOKOCMAX

uenn: co30amo YCiosus OJisl OCOHAHUS U OCMbBICIIEHUSI HOB020 YYeDOHO20 Mamepuaia cpedcmaamu
cucmemvl 3a0AHULL U 8ONPOCOB8 YPOBHEB020 XapaKmepa 0/ Op2aHU3ayuy NO3HABAMeNbHOU
desamenbHOCMU 00Y4aAOUWUXCAL.

Teopemuueckuit mamepuan

JInst mydiiero moHMMaHUs MpoIecca TPOBOJUMOCTH TOKA B KUAKOCTSIX, MOXKHO IPEICTaBUTh
CJICYIOIIUM OTBIT: B BaHHY C JUCTWIJIMPOBAHHOW BOJOW MOMECTUM JIBE€ METAJUTMYECKHUE TIACTUHBI
(9TEKTPOBI: KATOJ U aHOJ), MOAKIIOUYEHHbIE K HCTOUYHUKY TOKA, B IIETIH B KaUeCTBE MHIUKATOpA TOKa
MO>KHO B3STh JaMIOUKy. Eciu 3aMKHYTh Takyro IIeMb, JIamMra ropeTh He Oy/IeT, YTO 03HAa4aeT OTCYT-
CTBHE TOKa, a 3TO 3HAYUT, YTO B IIEMH €CTh Pa3phiB, U BoJa cama Mo cede TOK He MPOBOIUT.
OkasbIBaeTcs, pacTBOp caxapa B BOJE TOXKE TOK HE MPOBOAUT. Ho eciiu B BAHHYIO TOMECTUTh HEKOTOPOE
kommmuecTBO NaCl — moBapeHHOH CONMM — M MOBTOPHUTH 3aMBIKaHKE, TO JIAMIIOYKA 3arOPUTCS. DTO 3HAYHMT,
YTO B BAHHOW MEXKIY KaTOJIOM W aHOJOM HaudaM yIOPSIOYEHHO JIBUTATHCA CBOOOIHBIE HOCHTEIH 3apsiaa
(cm.1). YnopsimouyeHHOE IBH)KEHUE 3apSIKEHHBIX 4YaCTHIl HA3bIBAETCS JJICKTPUYECKUM TOKOM. B
MeTaJlIax 3apsKEHHbBIE YaCTULIBI — 3JIEKTPOHBI. Kakue e 3apsKeHHbIe YaCcTUIIbl €CTh B pacTBOpe?

Katon AHop

] of'l_
2 #—X)—

OTtkyna 6epyTcsi CBOOOTHBIE 3apsIbI?

Kak Obu10 cka3zaHo B OJHOM U3 MPEIbIAYIINX 3aHATUH, HEKOTOpPbIE TUAIEKTPUKH — MossipHble. Boga
MMEET KaK pa3-TaKH MOJISIPHbIE MOJIEKYJIBI (CII. 2).
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[TonsspHOCTH MOJIEKYIIBI BOABI

[Ipu BHECeHMH B BOJY COJIM MOJIEKYJIbI BOABI OPUEHTUPYIOTCS TAKUM 00pa3oM, 4TO WX OTpUIATEIbHbIC
II0JIF0CA HAaXOZATCS BO3JIE HATPUs, IIOJIOKUTENBHBIE — BO3JIE XJIopa. B pe3ynbprare B3anMoaelcTBui
MEXIY 3apsiiaMH MOJIEKYJIbI BOJbI Pa3phIBAIOT MOJIEKYJIbI COJIM HA ITAPbI PA3HOMMEHHBIX 3apSyKEHHBIX
yacTull. Takne yacTUIbl Ha3pIBAlOTCA HOHAMHU. MOH - 3TO 3apspKeHHas 4acTHIla, B KOTOPYIO
IpEeBpalaeTcs aTOM WM MOJIEKYJIa, IOTepsB (IIPUCOEANHUB) OAUH WIN HECKOJIBKO 3JIEKTPOHOB. VloH
HaTpHUs UMEET MOJIOKUTENIbHBIN 3apsill, HOH XJIOpa — OTpULIATENbHbIN (ci1. 2). IMEHHO 3TH MOHBI U
OyAyT JIBUTaThCS MEXKAY DJIEKTPOJAMU MO JEHCTBUEM 3JIEKTPUUECKOTO MOJIS.

e

~
N\

J

."‘?\

N
/

W\ \dy
—>(Na") (or IS

4 I\

Cxema o0pa3oBaHHs CBOOOTHBIX HOHOB

A
\/

7
N

HpI/I noAXoAC NOHOB HATPUA K KATOAY OH IOJYYA€T CBOU HCAOCTAKOIMINEC JJICKTPOHBI, HMOHBI XJIOPA ITPU
JOCTHIXKCHHH aHOJa OTAAr0T CBOH.

HpOBO,Z[}IT BHCKTpI/I‘-ICCKI/Iﬁ TOK HEC TOJIbKO BOJHBIC PACTBOPLI COJICI>'I, HO U IIeJIOYei U KUCIIOT.
BCHIGCTBa, PaCTBOPBI KOTOPBIX IMTPOBOJAT SHCKTpI/I‘IeCKI/Iﬁ TOK, Ha3bIBAIOTCA JICKTPOJIUTAMHU.

3HAYUT, JJIEKTPOJUTHI — 5TO BOJHBIE PACTBOPBI COJIeH, KHCJIOT, LIeI04el, a TaK/Ke PacIiaBbl
HEKOTOPbIX C0JIeil U OCHOBAHHNH, IPOBOASALIME JJIEKTPUYECKHI TOK

Hocureasasvmu 3apaaa B 3JICKTPOJUTAX SABJIAIOTCA- MOJOKUTECJIbHBIC U OTPUIATEJIbHbIC HOHDbI.

Honbl 000MX 3HAKOB MOSIBIISIOTCS B BOAHBIX PacTBOpax CoOJeH, KHCIOT W IIeoyeil B pe3ysbTare
pacUIEIUIEHHS YaCTH HEUTPAIbHBIX MOJIEKYJL.
OTO SIBIIEHNE HA3bIBACTCS IEKTPOJIMTUYECKON JUCCOLIUALIUEN.

Hrak, mpouecc pacmajaa 3JeKTPOJUTA HA HWOHBI MOJ /eliCTBHEM PACTBOPHUTENs, Ha3bIBaeTCs
3JIEKTPOJUTHYECKON TUCCOMALIMeH.
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PacTtBOpBI caxapa, criupTa, rIOKO3bl U HEKOTOPBIX APYTMX BEUIECTB HE MPOBOISAT JICKTPUUECKUN TOK.
BuIBOo: TOK B 3JIEKTPOJHUTAX - 3TO YVHOPSUIOYEHHOE JNBIDKCHHE IOJOKHUTEIBbHBIX M OTPUIATEIBHBIX
HOHOB

HpI/I IMPOXOKACHUN DJBJICKTPUUCCKOIO TOKa 4Y€pE3 IJICKTPOJIMT Ha6moz[aeTc;1 BBIACIICHUEC BCUICCTB,
BXOIAIIUX B 3JICKTPOJIUT, HA JJICKTPOJAX.

3JICKTp0JIP[3 - OTO HABJICHHE BbBIACJICHHUA HaA JJICKTpoAaX BeE€IIECTB, BXoAdAIIMX B COCTaB
IJIEKTPOJUTA, IIPU TMIPOTEKAHUHA YE€PE3 HET0 IJICKTPUIECCKOTO TOKA.

B 1834 r. anrnmiickuii pusuk Maiikn dapaneil ONbITHBIM IMyTeM YCTaHOBHWJI, YTO 3a OIPEIEIIEHHOE
BpeMs TOK BCErJa BbIAEISIET W3 pPacTBOpa D3JIEKTPOJIUTAa OJHO M TO K€ KOJIMYECTBO JAHHOTO
XUMHYECKOI'0 AJIEMEHTA.

TakxuMm 00pa3oMm, yueHbIi cHOpMYITHPOBAT 3aKOH, KOTOPBIA Ha3BaJld NIEPBBIM 3akoHOM Dapanes: m =k
I At. Macca BeriecTBa, BBIICNSIONIETOCS Ha AJIEKTPOJAE MPHU DIIEKTPOIU3E, MPOMOPIUOHATIFHA CHIIC
toka | u Bpemenu At ero npoxoxaeHus. Eciau BCOMHUTH (DOPMYJITBI U3 TEMBI O MOCTOSTHHOM TOKE:
I=Aq/At To MoXxHO npeACcTaBUTH NEepBbIit 3akoH Dapazes B Buge: m = kAq. (Macca m BBIIEIUBIIETOCS
Ha 3JIEKTPO/I€ BEIIECTBA

MPOIOPIIMOHAIIEHA TIPOIICIIEMY Yepe3 JIEKTPOIUT 3apsiny Aq u BpeMeHU At MPOXOKICHHS TOKA).
m= KkIAt =kAq.
k — aieKTpoXMMHUYECKUN SKBUBAJICHT BemlecTBa. Kak BEI JymaeTe OT 4ero oH OyneT 3aBuceTh? B
[Am] &r

K] =—— =
4yéM u3Mmepsercs? [] [a] Ka
Ecnu k 3aBucutr ot BemiectBa, rae ero MoxHo HailTu? Otkpoem crpanuiy 108 Bamiero yueOHUKA.
Uewmy paBen k xiopa, cepedpa, meau?
Bropoii 3akon ®@apajies HENOCPEICTBEHHO KacaeTcsi U3MEPEHHUs AJIEKTPOXUMHUUYECKOTO SKBHUBAJICHTA
yepe3 APyrue KOHCTAHTHI JJIsl KOHKPETHO B3SITOTO JIEKTPOJIUTA:
M

e-n-Ny

3nech: M — MonspHas Macca snextponuta (M=A*10kr/Monb, aToMHas Macca); € — dIeMEHTapHbIit
3apsi; N — BAJIGHTHOCTD AIEKTPOJIATA; Na — 9UCIIo ABOTapO.

F=eNa—nocmoaunasa @apades.

F =eNa=9,65%10* Ki / Mmoib.

Hcxons u3 Broporo 3akoHa Dapajies, IepBblil 3aKOH MOXKHO MPEICTAaBUThH B BUJIE:

M
Am=———-1I1-t
e'n-N,

1M
wm M- —
Fn

3agaHus 118 CaMOCTOSITeIbHON PadoThI

1 BapuanT

1) Kakas 13 nepeunciaeHHbIX KUIKOCTEN SBISETCS AIEKTPOIUTOM?
A) uctunnupoBaHHas Bojia
b) PacninaBnennslii cenen
B) PactBop kucinoTh
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2) Broigenenue BemiecTBa Ha  AJNEKTPOAE IPU  NPONYCKAHUM — Yepe3
Ha3bIBACTCS

QJICKTPOJIUT  TOKa,

3) Kak Ha3bIBaeTCs MOJOKUTEIBHBIN 3JIEKTPO?
4) Copmynupyiite 1 3akon Dapanes. 3anummre Gopmyiy.

5) Omnpenenute Maccy aialOMHUHHS, BbiaenuBiierocss 3a 104 Ha sJekTpoje, eclid Cujla TOKa B

AJICKTPOJIMTUYECKON BaHHE paBHA 1A (RJIEKTPOXUMHUYECKHA IKBHBAICHT atomMuHus paBeH 0,093-10°
Oxr/Km).

6) CKoJIbKO BpPEMEHHM JUIHJIOCh XPOMHUPOBAHHUE, €CIM Ha W3JeNIe ocell ciod xpoma maccoit 0,864r?
Cuna Toka paBHa 4A, 21eKTPOXMMUYECKHi SKkBHUBaneHT XxpoMma 0,18 10°kr/Kin.

7) B pesynbraTte anektponusa u3 pactBopa CuSO4 Bwigenunoch 1,65r meau (3IEKTPOXUMHUYECKUN

skBuBaneHT Meau pased 0,33-10°kr/Ki). UeMy paBeH SIeKTpudecKMil 3apsi, MPONIEIUINNA uYepes
pactBop?

2BapuaHT
1) Kakast 13 mepeduncieHHBIX JKUIKOCTEH SBIISICTCS JIEKTPOIUTOM?
A) PactBop conu

b) PacnuiaBnenHslii cenex
B) QuctummmpoBanHas Boja

2)Pacnan MOJIEKYI Ha HOHBI O

JIEHCTBUEM paCcTBOPUTCIIA,
Ha3bIBACTCs

3) Kak Ha3bIBaeTCsl OTpUIATENbHBIN 21EKTPO?
4) Chopmynupyiite 2 3akon Dapazes. 3anumure Gopmyiy.
5) Ompenenute Maccy I[MHKA, BBIJGTUBIIErOCS 3a 54 Ha OJJIEKTPOAE, €CIM CHila TOKa B

ANEKTPOJIUTUYECKON BaHHE paBHAa 2A (9IEKTPOXMMHMUECKUH HKBHUBaJEHT LuHKa paseH 0,34-10°
Skr/Ko).

6) CKolbKO BpEMEHHU JUTHIIOCh XPOMHUPOBAHUE, €CIIM Ha U3JIeNIhe OceN clioil Xxpoma maccoit 0,9251?
Cuna Toka paBHa 3A, 2IEKTPOXUMHYECKHi skBUBajieHT XpoMa 0,18-10 Ckr/Ku.

7) B pesynbrare snextponu3a u3 pactBopa CuSOs Bbyienmiochk 2,65T Meau (dMEKTPOXUMHUYECKHIMA

skBuBaneHT Meau paseH 0,33-10°kr/Ki). UeMy paBeH SIeKTpudecKHil 3apsj, MPONIEIUINNA uYepes
pactBop?

IIpakTHyeckas padora Ne 23

Tema: Inekmpuueckuit MoK 6 ROIYNPOGOOHUKAX

3amanue Nel Haiinure mapy

OCHOBHOI1 BONIpOC | OtBeT
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1. CobGcTBEeHHAs TPOBOIUMOCTD
HOJIYITPOBOIHHUKOB. . .

a) Tem Oornbiie, 4eM MEHBIIIE TEMIIEpaTypa.

2. ConpoTuBIieHUE
I10JIYTIPOBOJIHUKOB. . .

0) [TonynpoBOTHUKHM N-THITA

3. JloHOpHas npumech
I103BOJISIET [10JIyYaTh. ..

B) DJIEKTPOHHO-BIPOYHASI.

4. AkuentopHasi IpuMech
I103BOJISIET [1OJIYYaTh. ..

r) [lonynpoBoHuku p-TUIia

5. DNEeKTprUUYeCcKuil TOK B
I10JIYIIPOBOJIHUKAX - 3TO. ..

n) HampaBienHoe 1BU>KeHUE 3JIEKTPOHOB U
JIBIPOK

3amarme No2 OTBeThTE Ha [[Ba BOIIPOCA

Byner nu kxpeMHHUI CBEPXIPOBOISIIIMM, €CJIM €r0 OXJIaAUTh 10 TEMIIEpaTyphl, OJIM3KON K aOCOIIOTHOMY HYJII0? UTO MOKHO
czienaTh, 4To0 yBEIHIUTH TPOBOAUMOCTD KpeMHHA? OTBEeTH 000CHYIiTE.

3. PemuTe nepByIo WX BTOPYIO 3a/1a4y UM pelInTe o0e 3a1auH.

3agaga Nel

3amgauga Ne2

B detbipexBaIeHTHBIN KpeMHUN
n00aBUIIM TIEPBBIN pa3
TPEXBAJICHTHBIN UHIUN, & BO
BTOPOM pa3 TPEXBAJICHTHBII
WHUH, a2 BO BTOPOH pa3
MSATUBAJICHTHBIA hocdop, Kakum
TUIIOM [TPOBOJINMOCTH B
OCHOBHOM OyjieT 00J1a/1aTh
MOJIYITPOBOJIHUK B Ka3KJIOM
ciydae? OTBeT 00OCHYIITE.

Jlokazatb paccyxaeHuem, 4to coequHeHune InAs
(apceHu UHAMSA) B KOTOPOM KOJIMYECTBa (B
MOJISIX) MHJUS U MBILIBSIKA OJMHAKOBBI,
o0JasaeT NpoOBOAUMOCTBIO THIIA COOCTBEHHOMN
IPOBOJIUMOCTH 3JIEMEHTOB YETBEPTOM IPYIIIIBI
(Ge, Si). Kakoro tuna OyaeT mpoBOAUMOCTh TIPH
YBEJIMYEHUU KOHLIEHTPAUU UHUSA? MbIIIbsKA?
OTtBeThI 000CHYHTE.

4.BbINONHUTE NepBOe UM BTOPOE 3ajaHue, Uiun BbinosuTe oba 3agaHus

3aganue Nel 3aganue Ne2

- [Touemy conporusiacHue N300pa3uTh CBA3M MEXy aTOMOM MBIIIbSIKA U
MOJIYTIPOBOJIHUKOB CHJIBHO | COCEHUMH aromMamu kpeMHus. Kpemuuii 4-x
3aBUCHUT OT HaJIU4Us BaJICHTEH, a MBIIbAK 5-TH BasieHTeH. CBOOOAHBIM
npumecein? OCTAHETCS OJIUH JJIEKTPOH.

- Kakyro npumecs Hazo
BBECTH, YTOOBI MOJIYYUTh
ITOJIYITPOBOJTHHUK N-THMA?

5. Teet mo Teme: «NeKTPUYECKHI TOK B MOJYNPOBOJHHKAX)

1. Bei0epuTe BepHbIe BADUAHTHI OTBETOB.

Kakmue CYIIeCTBYIOT BU/JAbI IPUMECHBIX l'lOJ'lyl'lpOBOl]Hl/lKOB?

a) p-tuna 0) k-Tuma B) n-THmna r) JOHOPHBIE U aKI[ENITOPHBIE

2. BoiOepuTe BepHBIi BADHAHT OTBeETA.

B 4ncTBIX HOJYIPOBOIHUKAX CYLIECTBYIOT CJIeAYyIOUIUe BUAbI MPOBOAUMOCTH.
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a) TOJIBKO JBIpOYHast 0) TOIHKO 3JIEKTPOHHAS B) IBIPOYHAS U DJIEKTPOHHAs T) d-THITa

3. BeiGepuTe BepHbIii BADHAHT OTBeTa

B nosrynpoBoHuKe p-TUIa npeodiasaeT NPoOBOANMOCTH

a) TOIBKO JBIpOYHAst 0) TONBKO 3JICKTPOHHAS B) ABIPOYHAS U AJIEKTPOHHAs T) d-THma

4. BoiGepuTe npaBuJibHbIe BADHAHTHI OTBETOB

OCHOBHBIMH CBOCTBAMH MOJIYTIPOBOTHHKOB SIBJISIOTCSI

a) yBeIWYEHHE IPOBOIUMOCTH IIPU HAIWYUY ITpuMeceli 0) yMeHbIIIEHHUE IPOBOANMOCTH IIPH HArPEBaHUH
B) YBEIHMYCHHE IPOBOANMOCTH TPH OCBEICHUH T') yMEHBIICHHE COPOTUBIICHHS PH OXJIAKICHUH
5. BcraBbTe NponyuieHHoe CJI0BO:

JloHOpHBbIe NpUMecH YBeJIUYMBAIOT YMCJI0 CBOOOIHBIX .

6. Boi0epuTe BepHbBIii BADHAHT OTBETA

B yeThIpexBaJIeHTHbIN KpeMHMIl B IepBbIii pa3 100aBUJIM TPeXBaJeHTHBIN MH/MIi, 2 BO BTOPOii pa3 —
NATHBAJEHTHBIA dochop. Kakum THOM NpoBOAMMOCTH B 0CHOBHOM OyeT 00/1a1aTh NOJIYNPOBOAHUK B KAKAOM
ciayvae?

a) B IIEPBOM — JIBIPOYHOH, BO BTOPOM — 3JIEKTPOHHOH 0) B IEPBOM — 3JIEKTPOHHOMN, BO BTOPOH — JIBIPOYHOMN
B) B 000HX CITy4asiX — IIEKTPOHHOM T') B 000HX CIyJasx — ABIPOYHON

7. BoiOepuTe BepHblii BADHAHT OTBETA

OCHOBHBIM CBOICTBOM p-niepexo/ia siBJIseTcs:

a) yBeIMYEHHE CONPOTHBIICHNUS ITPH HATrPEBAHUM 0) YBEJIMUECHNE CONMPOTHUBIICHHS IPH OCBEIICHUN

B) OZTHOCTOPOHHSISI IPOBOAMMOCTS T) CPEM OTBETOB 1-3 HET NPaBUIBHOTO

8. YcraHoBHTe cOOTBETCTBHE MeKAY rpadukamMu U (pU3HYeCKMMH BeTHYMHAMH, KOTOPBIM COOTBETCTBYIOT 3TH
3apucuMocTu. K Ka:kn0il no3unum nepporo cro/1dua nogdéepure cOOTBETCTBYIOUIYIO NO3ULMI0 BTOPOT0 M 3alIMIIUT e
B Ta0/1u1y BbIOpaHHbIe OYKBbI O]

COOTBETCTBYIOIUMHE H(pPaMH i Ao

B

|
|

T
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1)

H |2 2

a) BOJIbT-aMIIepHas
XapaKTepUCTHKA
MOJIYTIPOBOTHUKOBOTO
auojia

0) BoJIbT-aMIIEpHAasI
XapaKTepUCTHKA
BaKyyMHOT'O IHO/1a

B) BOJIbT-aMII€pHAast
XapaKkTepUCTHKA
ra3oBOro paspsja

T') 3aBUCUMOCTbD CHJIbI
TOKa B IMIPOBOJHUKE OT
HANpPS’)KEHUS Ha €ro
KOHITax

IIpakTHyeckasi padora Ne 22
Tema: Pacuém cunvt Amnepa u MazHuUmMHOU UHOYKUUU
Iens: nayunThes IPUMEHATH 3aKOH AMriepa u gopmyiry cuitbl JopeHIia npu peneHun 3aaad.

Kparkas Teopus:

3akoH Amnepa YCTaHaBIMBAaeT, YTO Ha IPOBOJHUK C TOKOM, IOMEIIEHHBI B OJHOPOJHOE
MarHuTHOE I10JIe, HUHAYKIUA KOTOporo B, nelicTByeT cuiia, mpolopLIyuOHalIbHAS CHIIE TOKA U UHAYKIIUU

MArHUTHOTO TIOJIS;
Fa= [1Bsina

Cunia AMmriepa HampaBlieHa TIEPIEHANKYISIPHO TUIOCKOCTH, B KOTOpo# JiexaT BekTops! dl u B. Jlns
ONpeieNICHUs] HAaPABJICHUS CUJIbL, IEUCTBYIONIEH HA MPOBOJAHUK C TOKOM, IOMEIICHHBI B MArHUTHOE

10JI€, TPUMEHSETCS PABUIIO JIEBOU PYKH.
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Crra
OSHCTBYIOIIAd
HA [POBOIHHK

Cuily, NEHCTBYIOIIYIO Ha JABMXKYIIYIOCS 3apsDKEHHYIO YacTHIY CO CTOPOHBI MAarHUTHOIO TOJIA,
Ha3bIBaIOT cuiioil JlopeHua.

F.,= qvBsina,

r7i€ q — MOJYJIb 3apsijia, V — CKOPOCTh ABUKEHUS 3apsUKEHHON YaCTHIIbI, 0L — YTOJI MEKTy BEKTOPOM
CKOPOCTBIO U BEKTOPOM MAarHUTHOW MHAYKILIUU.

Bapuanr 1.

1. Kakas cuna nefcTBYeT Ha IPOTOH, ABMKYIIMIiCA co ckopocThio 10° M/c B MarHuTHOM TI0JIE C
uaaykuuen 0.2 Tn neprneHauKyaspHO JTUHUAM UHAYKLIHH?

2. Onpenenute MOAYJIb CHIIbI, IEHCTBYIOIIEH Ha MPOBOAHMK IauHOM 20 cM mpu cuie Toka 10 A B
MarHuTHOM nose ¢ uHaykuuen 0.13 Tu, ecnu yron o Mexay BeKTOpoM B 1 mpoOBOJHMKOM paBeH a)
90°; 6) 30°.

3. Onpenenure, ¢ Kakod CHJIOM MarHUTHOE IOJiE, CO3JaHHOE TOKOM, IEHCTBYET Ha MPOBOJHUK,
eciu MarHuTHas uHAykuus nois 1.5 Ta, pabouas anuHa npoBoaHuka 0.4 M M IO HEMY IPOTEKAET TOK
50 A.

4. BpluMcauTe MAarHUTHYIO MHIYKIMIO TIOJS, €CJIM OHO JEHCTBYET Ha NPOBOJHHUK ¢ cuio 6 H.
Pabouas nnMHa NpPOBOJHMKA, IMOMEIIEHHOTO B MarHuTHoe mose, coctaBisger 60 cMm, a TOK,
IIPOTEKAIOINI B HEM, paBeH 15 A.

5. IlapamnensHO IUTACTMHAM IUIOCKOTO KOHJEHCATOpa CO3J4AHO OJHOPOJHOE MAarHUTHOE IIOJIE
uHaykuued B = 4 MTn. Mexny miacTuHaMu MEpHeHIUKYISpPHO HAIpaBJIEHUI0O MarHUTHOTO TOJS U
napajjielibHO IUIACTUHAM JIBHDKETCSl 3JIEKTPOH €O ckopocThto v = 5 000 xm/c. Ompenenute
HaNpPsDKEHHOCTh E 351eKTpruecKoro mosis Mex/1y MmiIacTUHAMM.

6. 3apspKkeHHas yacTHIlA JEKTPOH BJIETAET B OJHOPOAHOE MarHUTHOE Mojie ¢ uHAykiue 2 Ta B
BaKyyMe €O CKOpPOCTbI0 10° M/C TepHeHIUKyISpHO TMHUSAM MAarHATHON MHIYKIUH. BHMUCINM CHITy,
JICUCTBYIOLIYIO Ha 3JIEKTPOH.

7. IIpOBOJJHUK C TOKOM yJIEP’KUBAETCS B MArHUTHOM T10J1€, UHIYKIUS KOoToporo paBHa 2 Ti, cunoit
4 H. Onpenenuts JUIMHY NPOBOJHHUKA, €CIU €ro conpoTuBieHHEe 3 OM, pa3HOCTh MOTEHIMAJIOB HA
KoHIIax coctapysieT 20 B, a HampaBieHne ToKa ¢ TMHUSIMH HHIYKIIMH 00pa3yeT yrod, paBHbIA 90°.

8. B mpoBojHUKE C JUIMHOW aKTMBHOM yacTu 8 cM cuia Toka paBHa 50 A. OH HaxoautTcs B
OJIHOPOJAHOM MarHUTHOM mosie ¢ uaaykuuei 20 mTn. Kakyro paboTy coBepuInsl HICTOYHUK TOKa, €CIIU
IIPOBOAHMK NepeMecTuiics Ha 10 cM NepneHIuKyIspHO JIMHUAM UHAYKINN?

Bapuanr 2.
1. ITo nmpoBogHUKY 1nuHOM 45 cM mpotekaeT Tok cwiiod 20 A. Yemy paBHa MHIYKIMS MarHUTHOTO
10JIs1, B KOTOPOE MTOMEILEH MPOBOIHUK, ECJIM HA IIPOBOJIHUK JieicTBYeT criia 9 MH?

2. Cuna Toka B MpoBOAHUKE 4 A, NMHA aKTUBHOM 4acTH NpoBOAHUKA (.2 M, MarHUTHOE MOJe
neiictByer Ha mpoBojgHuK ¢ cwioil 0.1 H. Onpenenure MHAYKLIMIO MarHUTHOTO MOJIS, €CIU JIMHUU
WHIYKIUU OISl U TOK B3aUMHO NEPIIEHAUKYIISPHBI.
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3. HWHaykuuss MarHUTHOTO TIOJIA, CO3JlaHHAs TMPSMOJIUHEHHBIM TIPOBOJHUKOM B TOYKE,
Haxozsmeiics Ha paccrosHuu 20 cM OT TpoBoaHHKa, paBHa 2-107° Ti. Kakoif TOK MPOXOAHUT I10
IPOBOJAHUKY?

4. C xakoll cujIoil B3aMMOJEHCTBYIOT JBa NapajlIeNIbHbIX IPOBOJHUKA JAJIMHOW | M Kaxbli, 1O
KOTOPBIM TeKyT TOkKU cwioi 10 u 40 A B 0IHOM HampaBJI€HUHU, €CIM OHU HAXOMATCA B BO3JyXe Ha
pacctostnuu 0.5 M apyr oT aApyra?

5. Ha npoBoanuk qmmHoi 50 cM, HaxoAsIuics B OJHOPOJAHOM MarHUTHOM I10JIE C MAarHUTHOW
unaykiuen 0.1 Tn, nedictByer cuna 0.05 H. Berunciute yrosn Mexay HalpaBICHUEM CHJIbI TOKa U
BEKTOPOM MarHUTHOM MHIYKIIMH, €CIIM CUjla TOKa paBHa 2 A.

6. C Kakol CKOPOCTBIO JIOJKEH JIBUTaThbCAd MPOBOAHUK JIMHOW 20 CM B MarHUTHOM IIOJIE C
uHaykiuend 8-1072 Tn, uytoOb1 B HeM BosHukIa DJIC mHayknuu 40 MB. [IpoBOIHHMK ABMXKETCS IO
yriioM 90° K BEKTOPY MarHUTHOM MHTYKIIUH.

7. DNEKTpOH IBMXKETCS B BAKyyME€ B OJHOPOJHOM MarHUTHOM Iose ¢ uHAaykoueid 5-107° To.
Paguyc okpyxxHOCTH, IO KOTOpOW OH JABMKETCs, paBeH 1 cm. Ompenenure MOIyJb CKOPOCTU
JBUKEHHS 3JIEKTPOHA, €CII OHA HampaBlieHa MEPIEHAUKYISIPHO K JIMHUSIM UHIYKIIHH.

8. B 0qHOpOIHOM MarHUTHOM ToOJj€, UHAYKIHS KoToporo paBHa 0.5 T, ABMXETCS paBHOMEPHO
npoBoAHMK AuHON 10 cm. Ilo mpoBogHuKy TeueT Tok B 2 A. CKopocTh IBHUYKEHUS IPpoBOAHMKA 20
CM/C M HampaBlieHa TMEPHEHAUKYSIPHO K HalpaBlICHHWIO MarHutHoro moms. Haiitu paboty
nepeMenieHust IpoBoHuKa 3a 10 ¢ ABUKEHUSI.

IIpakTHyeckas padora Ne 23

Tema: Cuaa Jlopenua.

[leb:

Hayuuthcs pemars 3a1auu, TPUMEHSTh TEOPETUUYECKUE 3HAHUS K OOBSICHEHUIO (U3NYECKUX MPOIIECCOB U
pElIeHuIo 3a/1a4.

PexoMenayemblie MHHGOPMAIMOHHbIE MATEPHAJIBI:

YueOHUKH:

1. OcHoBHas nuteparypa: ImutpueBa BO. duzuka as npodeccuit u crenuaibHOCTeH TEXHUUECKOTo

npodmiis. Y4eOHUK /111 0011e00pa30oBaTeIbHbIX YUPEKICHUH HaYaIbHOTO U CPEHETO
npodeccuonansHoro oopazosanus./Bd Jimutpuena.- M.: M3naTenbcTBO 1EHTpabHAS
«Axkanemusi», 2018 (3 Y)
2. JlononHuTenbHas tuTtepatypa: Mskumes, I'. f., byxosues b. b., Corckuii, H. H. ®u3uka: yaeOHuxk s
10 k1. o0eobpazoBarenbHbIX yupexaeHui. - M.: [Ipocsemienue, 2006.

Yka3anus K padore:
Jl7ist BBIMOTHEHHS JAHHOHM MpakTU4eckol paboTel Bam HeoOxoammo nmopabotats ¢ § 6 yueOHuka. Ctp. 270 —
278.

BeinosHenue padoTsl.
3aganue 1.
OTBeThTE HA BOIIPOCHI:
Urto HazpiBatoT cuiior Jlopenmna?

UYemy paBeH Moayis cuisl Jlopenna?

Cdopmynupyiite mpaBuiio, MO3BOJISIONIEE ONPEIEINTh HallpaBieHne cuiibl JlopeHna.

[IpuBeauTe mpuMepsl UCIOIB30BaHUS CUIIbI JIopeHa.

Kak nBukercs 3apspkeHHas 4acTULA B OJJHOPOJHOM MarHUTHOM I10JI€, €CJIM HA4aJIbHasi CKOPOCTb YaCTHIIbI
NEPIEHIUKYIIIPHA JINHUSAM MarHUTHON UHIYKLUU?
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[Touemy cuna JlopeHia MEHSIET HaNPaBJICHUE CKOPOCTH YACTHUIIbI, HO HE MEHSIET €€ MOYJb?

[To xakoii popmyse onpenensieTcst paanyc OKpY>KHOCTH, 110 KOTOPOH ABMXKETCS 3apsHKEHHAs 4acTUla B
MarHuTHOM T1oJie?

B xakoM ciyuae 3JIeKTpHUUeCKOe MoJIe pa3rOHsET 3apsXKEHHYIO YAaCTHUILY, a B KAKOM TOPMO3UT?

Kakum MeTO10M MOXKHO ONPEEIUTh CKOPOCTh 3apS>KEHHBIX YacTull?

. Kak ¢ moMo1ip10 MarHuTHOTO MOJISI MOXHO Y3HATh 3apsiKeHa JIM yacTuia’?

3ananmue 2.
Pemute 3agaun.

B 071HOPOJHOM MarHUTHOM I10J1e, MHAYKIMsS KOTOporo pasHa 2 Tii, ABMKETCs SIEKTPOH co ckopocThio 10° m/c
MEPIEeHIUKYJIAPHO JTUHUSAM MarHUTHOW MHAYKIMU. Beruncinure cuity, 1edCTBYIONIYIO Ha 3JIEKTPOH.

DIeKTPOH JBHKETCA B BAKYyME B OJHOPOJHOM MArHUTHOM TI0JIe ¢ MHayKiuei 5-107 Ti. Paguyc okpyxkHOCTH,
10 KOTOPOI OH ABMXKETCS, paBeH 1 cM. OompeaenuTe MOAyIb CKOPOCTH IJIEKTPOHA, €CIM OHA HalpaBieHa
MEePIEHINKYIISIPHO K TUHUSM UHIYKIIAH.

Breruncnute cuny JlopeHiia, JeiCTBYIONIYIO HAa TPOTOH, ABHXKYIUICS CO CKOPOCTHIO 10 m/c

B OJIHOPOJAHOM MarHUTHOM mnose ¢ uaaykuuei 0,3 Tn neprneHANKyISIpHO JIUHUSAM WHIYKIIUH.
Ornpenemnre pagryc OKpYKHOCTH, TT0 KOTOPOH BKKETCS 7IEKTPOH B OTHOPOTHOM MAarHUTHOM I10JIE€ C MATHUTHOM MHITYKIIUEH

2-10 Tn ipu ckopocTu 5 MM/C NeprneHAuKyISPHO TMHUAM HHIYKIIHIH.

He#TpoH U 37eKTPOH BIETAIOT C OIMHAKOBBIME cKOpocTsaMu 500 M/C B OTHOPOTHOE MAarHUTHOE T10JIE
NEPIEeHIUKYJIAPHO BEKTOpY MarHUTHOM uHAYyKIuu B = 0,1 Tn. Onpenenute cuibl, AeMCTBYIOLINE HA KaKIYIO
YaCTHUIy CO CTOPOHBI MATHUTHOI'O ITOJIS.

3ananue3 llepeuepTuTh B TETpa/ib PUCYHKHU U JOOABUTHh HA KaXKJIOM PUCYHKE HEAOCTAIOIIYIO BEIUUUHY

IIpakTnyeckas padora Ne 24

Tema. Pewenue 3aoau no meme "InekmpomacHumuas uHOykyus'".
Henu:
- paccmompenb sAeleHue 2NeKMpOoMASHUMHOU UHOVKYUU,

- noKasamv HA HECKOJbKUX npumepax Memoovl pewenus 3a0a4 HA UCNOJIb308AHUE
3dKOHO6 3Jl€KmpOMCl2HuWIH01/7 uﬂdym;uu

Kauecmeennvie 3a0auu

1. B x0nbp110 U3 IUAIEKTPUKA BABUTAIOT MAarHUT. YTO MpH 3TOM MPOUCXOJUT € KOJIBLIOM?

2. B BepTHKaJIbHOM IJIOCKOCTH MOABEIIEHO HA HUTH METHOE KOJIbI0. CKBO3b HETO B.
TOPU30HTAIBLHOM HAMNPABJICHUHN BABUTAECTCS OJIMH pa3 CTEPKEHb, a APYTrol pa3 MarHuT
(puc. 1). IloBnusieT 11 ABM>KEHHUE CTEP>KHS M MarHWTa Ha MOJI0KEHHUE KoJiblia?

3. Ilocne ynmapa MONHMM HMHOT/Aa OOHAPYKMBAETCS TOBPEKICHUE YYBCTBUTEIBHBIX
AIIEKTPOU3MEPUTETBHBIX MPUOOPOB, a TAaKXKE MEpPEropaHue MJIABKUX MPEAOXpaHUTENEH B
ocBeTUTeNbHOU ceTh. [Touemy?

4. Iloyemy TIpu BKJIIIOUYEHHUH JIEKTPOMArHUTA B 3JIEKTPUYECKYIO €M MOJIHAS CUjla TOKa
YCTaHaBIIMBAETCA HE cpazy?
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5. [louemy OTKJIIOYEHHE OT CETHM MOIIHBIX AJEKTPOJABUTATENICN MPOU3BOMST IUIABHO U
MEJIJIEHHO TIPY TIOMOILUA PEOCTATOB?

6. OarHaKoBOE JIM BpeMsi OTPATUT MarHUT Ha MaJeHUe BHYTPU y3KOH MEIHOU TPyObI U
psioM ¢ Hel? B 000ux cilydasx MarHuT He KacaeTcsi TpyObl.

Omeem: B TpyO€ MarHuT OyJeT maiaTh JOJIbIIIE.

7. BepTuKanbHBIM MPOBOJHUK TEPEMEIIAIOT B MAarHUTHOM IoJjie 3eMiIM C 3amaja Ha
BOCTOK. byet 1 B HeM B030YyKIaThCs AICKTPOABMKYIIIAS CHUIa MHTYKITAN?

Omeem: OyneT.

8. M3ommpoBaHHOE CBEPXITPOBOASAINCE KOJIBIIO, IO KOTOPOMY TE€UYET TOK, MU3THMOAETCS B
JIBE OKPY>XHOCTH B BHJI€ BOCBMEPKH M 3aT€M CKJIaJabIBaeTCs BABOe. Kak MeHseTcs TOK B
KOJIbLIE?

9. JIBa KpyroBbIX MPOBOJHUKA PACIIOJIOKEHBI MEPIEHANKYISPHO IPYT IPYTY, KaK.
MMOKa3aHO Ha puC. 2. bymer 1M BO3HMKATh WHAYKIIMOHHBIA TOK B TOPH30HTAIHHOM
MIPOBOHUKE MPY M3MEHEHUH TOKA B BEPTUKAIHHOM TIPOBOTHUKE?

Omeem: HE OyHET.

10. Kak OyayT 3aBuceTh OT BPEMEHH IMMOKa3aHHS TaJlbBAHOMETpPa, BKIFOUCHHOTO B IICITh
PACIIOJI0KEHHOT0 TOPU30HTAJIBLHO KPYTrOBOI'O KOHTYpA, €CIM BIOJb OCH 3TOr0 KOHTYpa
OyZIeT najath 3apsyKeHHBIN IapuK?

Ilpumepul peutenus pacuemnsix 3a0au

3aoaua 1. Kak OyayT MEHSTHCS MOKa3aHUs aMIIEpPMETpPa, €ClIU COJCHOU] 6BICTpO.
pacipsIMUTh, IOTSHYB €0 32 KOHIIBI IPOBOJIOKH (pHC. 3)?

Pewenue:

[Ipu pacnpsMICHUH COJICHOWIA CIEIUICHHBIM C HAM MAarHUTHBIA IOTOK Oyjer
YMEHBINATHCS, & 3HAYUT, B LIEMTM BOSHUKHET AJICKTPOJABIDKYIIAS CHIIa MHIYKIMH, KOTOpas,
cornacHo TpaBuiy Jlenma, OyaeT MpensTCTBOBATH YMEHBIICHHWIO MAarHUTHOTO IOTOKA.
CrenoBaTellbHO, B IICTIH MTOSBUTCS WHIYKIIMOHHBINA TOK, HANPABJICHHBIA TaK ke, KaK TOK,
CO3/1aBa€Mblil HCTOUHUKOM JJIEKTPOJIBUKYIIEH CHUITBI, BKIIFOUEHHBIM B 11eTib. [loaToMy cuia
TOKa B LIEMU CcHaudajga OyaeT BO3pacTarh, a CIYCTsS HEKOTOPOE BpEMs CTaHET pPaBHOU
NIEPBOHAYAITLHOMY 3HAYCHHUIO.

3aodaua 2. VimeroTcst 1BE KaTYIIKH, PACHOJIOKEHHBIE KOAKCUAIbHO. B 0HOI U3 KaTyliek
cuia Toka /1, co3JaBaeMOro BHEIIHUM HCTOYHHMKOM, U3MEHSETCS CO BPEMEHEM TakK, KaK
nokazaHo Ha puc. 4. Bropas kaTymka 3aMKHyTa HakopoTko. M300pasute rpaduk
3aBUCHMOCTH CHJIBI TOKA BO BTOPOIl KaTylIKEe OT BPEMEHH.

Pewenue:

JIns mepBOM KAaTyWIKM MHAYKIUS MArHATHOTO TMOJsA, CO3/1aBa€MOT0 TOKOM /1,
MPOMOPLIMOHAJIBHA CHJIE  TOKa (B~1)., MaraurHsit MOTOK, CO3J4aBaEMbId TNEPBOU
KATYIIKOW, MPOHU3BIBAET BTOPYIO KAaTYIIKy W MPU €r0 M3MEHEHHWU B HEW MOABISETCA
AIEKTPOABUKYIIAS CUJIa MHAYKIWHU, BEIMYMHA KOTOPOI

S_m_g&g YA .
Y XY A
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&

) v 3=
Tokx BO BTOpOM KaTyllike, COrjlacHO 3akoHy Owma ajis TMOJHOW Liend, E,rneR-
COIIPOTUBIICHUE BTOPOM KaTylIKH, TO €CTh
; v s
2 ——_—.
fi¥
&y
Pl — . . .
s A¢ OyAeT TIOCTOSIHHOM BEIWYMHOW, a MIi!¢ > (- PpPaBHOW HYJIIO.
CrnenoBarenbHO, 3aBUCUMOCTh CHJIBI TOKa /> BO BTOPOM KaTyILIKE OT BpEeMEHU OyJeT UMETh

BU/JI, IPEICTABIICHHBIN Ha puUC. 5.

3aoauu 0131 camocmoamenvHou padbomaol

LIIpoBosiouHblli BUTOK juamerpoMmd= 5 cM u conporuBieHueM R = 0,02 Owm
HaxOJMUTCS B OAHOPOAHOM MAarHUTHOM mosie ¢ uHaykuuen B = 0,3 Tiu. IlnockocTs BUTKa

coctaBiigeT yroi = 40° ¢ nuHusMu uHAyKuuu. Kakoit 3apan Q nporedeT 1mo BUTKY NpU

BBIKJIFOUYCHUH MAarHUTHOTO I10JIs?
2

T
oy
=877

sin = 0019 En.
Omeem.:

2. Konbuio paguycar= 50 MM K3 TOHKOM NIPOBOJOKM IMOMECTHJIM B OIJHOPOJHOE
MarHuTHOE moJjie ¢ uHAayknuend B = 0,5 mTa Tak, 4TO IJIIOCKOCTh €ro MepreHAUKYJIsIpHa
BEKTOpY HMHAyKUMH. MHAykTuBHOCTH Kouyibla L = 0,26 MkI'H. Kosbuno oxmamunu a0
CBEPXIIPOBOJISIIETO COCTOSIHUS Y BBIKJIFOUWIA MAarHUTHOE 1oJie. Haliaure TOK B KOJIBIIE.

Bmre

3. Ilo aByM TIIagkuM MeTHBIM INHHAM, YCTAHOBJEHHBIM IO/ YIJIOM ¢ K TOPH30HTY,
CKOJIB3MT IIOJ JEHCTBUEM CHIIBI TSDKECTH MEIHas mepeMbldka Macchl m (puc. 8). IIuHbl
3aMKHYTBI Ha compotusienne R. Paccrosame wMexay mumHamu pasHo . Cucrema
HAaXOAUTCA B OIHOPOJHOM MArHUTHOM IIOJIE C WHIAYKIHMEN B, NEPHEHIMKYIAPHOM K
IUIOCKOCTH, B KOTOPOM mepemMermnaercs nepeMbraka. CONPOTUBIICHHS IIUH, IEPEMBIYKH H
CKOJIB3AIIMX KOHTAKTOB, a TAK)KE CAMOMHIYKIIUS KOHTYpa IpeHeOpeskuMo Maitsl. Haiiure
YCTAaHOBUBILYIOCS CKOPOCTh IIEPEMBIYKH.

_ mgRana

Omeem: ' BF

I=

=15104 A
Omeem.:

4. TOpr30HTaNbHO  PACHOJIOKEHHBI  MPOBOJSAIIMN  CTEPXKEHb,  CONPOTUBIICHUE
KOTOpOro R M Macca m, MOXKET CKOJIb3UTh 0€3 HapyLIEHUs AJIEKTPUYECKOr0 KOHTAKTa IO
JBYM BEpPTHKAJIbHBIM MEIHBIM IIMHaM. PaccrosHue mexny muHamu /. CHU3Y MX KOHLIBI
COEMHEHbl C MCTOYHMKOM TOKa, AJIEKTPOJBMXKYIAs CHJIa KOTOPOro paBHa & (puc. 9).
[lepnieHAMKYJIAPHO IUIOCKOCTH, B KOTOPOM HAaXONATCS IIMHBI, IPUJIIOKEHO OJHOPOAHOE
MardMTHOE MOJI€ ¢ WHAYKOue# B. Haiimure MOCTOSHHYIO CKOPOCTh, C KOTOpPOH Oymer
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MOJTHUMATHCSI cTep)KeHb. COINPOTHUBIICHWEM IIMH W MCTOYHUKA TOKA, a TaKXKe TPEHUEM
npeHeopeyb.
£ Hmg
vT=———
Omeem: Bl B[

5. Ha rOpu3OHTaNIbHBIX MPOBOASIIMX CTEPXKHIX JIGKUT METaUIMuecKas IMepeMbluka
maccord m = 50 r (puc. 10). KoaddunmeHnt TpeHus MexIy peabCcaMu U MEPEMBIYKOM K =
0,15. CrepKHM 3aMKHYTBI Ha PE3UCTOp conpoTuiieHuEM R = 5 OM. CucteMa HaxoauTcs B
MAarHMTHOM TI0JIe, MarHUTHAsI UHIYKIUS KOTOPOTO HampaBjeHa BEPTUKAJIbHO BBEPX, a €€
MOIYJIb I3MEHSIETCSI CO BpEeMEHEM I10 3aKoHy B = it , Tae o = 5 Ta/c. Onpenenute MOMEHT
BPEMEHU, B KOTOPBIA MEpPEMbIYKA HAYHET JBUTaThCid MO CTEPXKHAM. CONpOTUBICHUEM
MEPEMBIYKA W TPOBOJAIIMX CTEp)KHEW mpeHeOpeub. ['eomerpuueckue pasmepsl: /= 1
M, h=0,3 M.

_HmER s 102 ¢

Omeem: & Pk '

6. MeTannyeckoe KOJIbLlO, JUaMeTp KOTOPOro d U CONPOTUBIIEHUE R, pacnojoKeHO B
OJHOPOJHOM MAarHMTHOM IIOJI€ TaK, YTO IUIOCKOCTh KOJIbLA INEPHEHIAMKYJSIPHA BEKTOPY
MarHUTHOW WHIYKIUH 5. KOJBIIO BRITATMBAIOT B CIIOXEHHBIH BIBOE OTPE30K MPSIMOM, MPH
9TOM IUIOLIAJb, OrPaHUYEHHAs KOHTYPOM MPOBOJHHUKA, YMEHBIIACTCS PABHOMEPHO.
OnpenenuTts 3apsaz g, KOTOPBIA TPOMAET MO MPOBOAHUKY.

_ B’

Omeem:* ~ 2R

7. Karymka nuaayktuBHOCTBIO L = 2 MKI'H 1 conpotuBienuem Ro = 1,0 Om noakitoueHa

K HCTOYHHUKY IOCTOSTHHOTO TOKa C JJIEKTpoABMXKYyIer cwion & = 3,0 B. IlapamienbHo

KAaTylnIKe BKJIOYEH pe3uctop ¢ comnpotuBieHueM R= 2,0 Om (puc. 11).

Kirou K nmepBoHayanbHO 3aMKkHYT. [locne Toro kak B KaTylIKe yCTaHABIMBAETCS

MOCTOSIHHBIN TOK, HICTOYHHMK TOKA OTKJIIOYAIOT, pa3Mbikas Kiatod. Onpeaenure KOIudecTBO

TEIIOTHI (J, BBIIEIMBIIEECS B CUCTEME IIOCHE pa3MblKkaHus Kitoda. CoOnpoTHUBIIEHUE
MCTOYHUKA TOKA U COCTMHUTEIBHBIX MMPOBOIOB MIPEHEOPEIKUTEIIHHO MAJIO.

Q __ERL 6107 Ix.

Omeem:  2Ry(R+R)

IIpakTnueckas padora Ne 25

Tema: Camounoykyus. Hnoykmuenocma

uenb: paccmompems 603HUKHOBEHUE CAMOUHOYKYUU, KAK YACMHbIU CIyYall A61eHUs
INEKMPOMACHUMHOU UHOYKYULL.

TeopeTnueckoe 000cHOBaHME
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B 1831 r. anrnuiickuit puzuk Maiikn ®apaneit 1oka3ai, 4TO U3MEHSIONIEECS MarHUTHOE
MOJIE «POKAaeT» AeKTpruueckuil Tok. B 1864 r. [xxelimc MakcBes1 ero COOTe4eCTBEHHUK
OpUIIEN K BBIBOJY, YTO IEPEMEHHOE MarHUTHOE I0JIe, KOTOPOE BO30YKAaeTcs
WU3MEHSIOLIIUMCS TOKOM, CO3JAaET B OKPYIKAIOLEM IIPOCTPAHCTBE JIEKTPUUYECKOE TOJIE,
KOTOpO€ BO30YKAAaeT MarHUTHOE MoJie. TeopeTnyecku 10Ka3aj CylleCTBOBaHUE
3JIEKTPOMArHUTHBIX BOJH ¢ = 3-10% m/c.

B 1887 r. skcriepMeHTanbHO 3JIEKTPOMarHUTHBIE BOJIHBI ObUTH 0OHapyxeHsl . I'epiiem B
bepaunckom ynuBepcurere — Bubpatop ['epuia. SIBneHune 31eKTpoMarHuTHOM UHYKIUN
JIEKUT B OCHOBE YCTPOMCTBA T€HEPATOPOB IEKTPOCTAHLIUN, TPEBPAILAIOIINX
MEXaHUYECKYI0 SJHEPTHIO B AeKTprueckyro. DJIC MHAYKIIMU B 3aMKHYTOM KOHTYp€ paBHa

Ad
CKOPOCTH M3MEHEHHSI MATHUTHOTO TTOTOKA, B3ATOM CO 3HAKOM «MHHyC»: fi =- 4T 3pak
«MuHYyC» 00ycnoBieH [IpaBunom JIeHia onpenensonuM HalpaBiIeHHe HHYKIIMOHHOTO
TOKA: MAarHUTHOE T10JI€ MHIYKIIMOHHOTO TOKA B KaK/IbIi MOMEHT BPEMEHU
IIPOTUBOACUCTBYET U3MEHEHNUIO MAarHUTHOT'O MTOTOKA, MOPOAMUBIIETO TOT TOK. [IpaBuio
Jlenna noareepxaaetr 3CO B 37IEKTPOMarHUTHBIX MPOLECCax.

BaxxHblil 4aCTHBIN CIIy4ail 3JIEKTPOMArHUTHOW HHIYKIIUU — CAMOMHAYKIUS.

[Ipy caMOMHIyKIIMK U3MEHSIOIIEeCs] MarHuTHoe noJie uHayuupyet 3/1C B Tom
IIPOBOJIHUKE, [0 KOTOPOMY TE€YET TOK, CO3JAOIINU ITO MOJIE.

DJIC caMOMHIYKIUHK IIPSIMO HPOIIOPLUOHAIBHA CKOPOCTH M3MEHEHHS CHJIbI TOKA B
npooguuke: & =LATIAT Kosddumuent

IPONOPIHOHATLHOCTH L Ha3bIBaIOT MHHAYKTHBHOCTBIO. VIHIYKTHBHOCTD 3aBUCHUT OT
pa3MepoB U GOPMBI IPOBOTHUKA, OT CBOMCTB CPEbI, B KOTOPOM HAXOAUTCS IPOBOIHUK.

MarnutHoe 1oJjie 0e3 OJICKTPHUUICCKOI'0, TaK KE KaK JJICKTPHUICCKOC 0e3 MAaromuTHOro, MOTYT
CyIICCTBOBAThb TOJIBKO B OHpC,[[eJIéHHOﬁ CUCTEME OTCUETA.

OHu ABASIOTCS MPOSIBICHUEM €IMHOTO IEJI0T0 — IEKTPOMArHUTHOTO OIS 0COO0M
dbopmoit Matepun. OyHIaAMEHTATIHLHOE CBOMCTBO 3JIEKTPOMATHUTHOTO TIOJIS- U3MEHSISICh BO
BPEMEHHU, MarHUTHOE T10JI€ TOPOKIAET IEPEMEHHOE JIEKTPUUECKOE M0JI€ U HA0OOPOT.

OcHoBHBIE (hopMyJIBI

B — il
s

B — moxynib BeKTOpa MarHUTHOW MHAYKIUU, 171
S - mIoImaas KOHTypa, M>

I - cuna Toka, A

M max — MaKCUMaJIbHBIM MOMEHT cuiIbl, H-M

LI’
WJ.r:
2 pHeprust MArHUTHOTO TIOJIS TOKa, JIK

3aganme 1. OTBEeTUTH HA BONPOCHI:
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A

6.

B uéMm cocTouT sABIEHUE 3IEKTPOMAarHUTHON MHAYKIUU?

ChopmynupyiTe 3aKOH JEKTPOMATHUTHOW WHIYKITUH. 3aMHIIATE €T0
MaTEMATHUYECKOE BBIPAKEHUE.

Chopmynupyiite npasuio Jlenna. [IpuBeaute npuMepsl €ro IpUMEHEHHS.

Kakue Toku Ha3pIBatOT BUXPEBbIMU (UM TOKU DyKo). [TpombiiiieHHOE
npumeHeHue. Topmo3siiee nelicTBUE BUXPEBBIX TOKOB. [ amenue konedanui
CTPEJIOK B U3MEPUTENBHBIX NMpruOopax. B MHAYKIIMOHHBIX MeYax 11l CHIIBHOTO
HarpeBaHus WIH ITUIABJICHUS METAJIOB, IETEKTOPAX METaJlla Ha BXOJax
a’pOBOK3aJI0B, TeaTpoB. B 6piTy CBY- neun. Bpen Buxpesbix Tokos. [ToTepu
SHEPIryH, Ha BBIJCICHUE TEIUIA.

Kakoe siBineHue Ha3bIBaeTCsi caMOMHAyKIue? Matemaruueckas 3anucek IJC
CaMOUWHYKIIMH, €TMHUIA U3MEPECHUSL.

Yrto Takoe MHAYKTUBHOCTh KOHTYpa? OT 4yero oHa 3aBUCHT.
Yrto Takoe MarHuTHasi IPOHUIIAEMOCTb CPEJIbl, YUTO OHA XapaKTePU3yeT?
Kak marematuyecku 3anucarb IJ1C B3aumHoM unaykiuu? Enqunuia usmepenus

Ot 4dero 3aBUCUT KOA(D(OUIIUEHT MPOMOPIIMOHATLHOCTH B3aUMHON MHIYKIIUH
KOHTYpOB?

Ha xaxom siBlieHHH OCHOBAHO JieHicTBHUE TpaHCchopmaropa?

3axanue 2

3agauals

OnpenenuTh UHAYKTUBHOCTH KaTYIIKH, €CIIM MIPU YMEHBIIICHUH B HEW CUJIbI TOKa Ha 2,8A
3a 62Mmc cpeanee 3HaueHue JJ[C camounaykimu cocrapiseT 14B (0,311H)

3axaua 2B

OHpeI[eJ'H/ITB HHAYKTHBHOCTDb KaTyIIIKH L, CCJIM 1P NBSMCHCHHU B HEH CHJIBI TOKA OT 2 a0

10A 3a 0.1¢ B karymike Bo3HukaeT IJ1C camounaykimu 40 B. (0,5TH)

3agaua 3B

CKOJIBKO BUTKOB IMpOBOJda A0JIDKHA COACPIKATDh 00MOTKa Ha CTAJIbHOM CCPACUYHUKE C

nornepeyHbiM ceuenrneM 150 cM2, 94ToOwI B HEll TPU U3MEHEHUH MarHUTHOW WHIYKITUH C

0,2 1o 2,2 Tn B Teuenue 15 mc Bozuukiia 3/[C, pasuas 200B?

IIpakTHyeckas padora Ne 26

Tema: Ilapamempul Konebamenvnozo osuixcenusn. Ceoiicmea 6011

Llenv pabomor:

3aKkpenums ymeHue NpumMeHsms QOopMyibl, ONUCIGAIOWUEe KolebamenbHoe O8UdNdCEeHUe Npu

peutenuu 3a0a4;
CnoCco6CmMe06ams pa3eUMuUI0 YMEeHUs I02ULeCKO20 MbLULTCHUSL,

cnocobcmeosamo paseumuro  nNO3HA6AMENbHbLX CI’IOCO6HOC'm€IZ, camocmosimelbHocmu,

omeemcmeeHHocmu.
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3ananue 1. [loBTOpUTE OCHOBHBbIE OHATHS U (POPMYJIBI

Kosebanuss M BOJHBI — pasfen (QU3MKH, U3y4YaroIUi 3aKOHOMEPHOCTH KOJIeOATEIbHOTO
JBYDKEHUS U PaclIpOCTPaHEHUs BOJIH.

MexaHu4eCKHMH KOJIeOaHUSIMHU HA3bIBAIOT JBM)KEHMS TE€Jl, IOBTOPSIOLIMECS TOYHO YEpe3
OJIMHAKOBbIE IIPOMEKYTKH BpeMeHH. IIpumepamMu mpoCThIX KOJeOaTENbHBIX CUCTEM MOTYT CIIYKUTh
Ipy3 Ha NPYKUHE WIA MaT€MaTUYECKUM MasTHUK. /[ CylmEecTBOBaHHsS B CHUCTEME FapMOHHUYECKUX
KoJIeOaHUi HE0OX0IUMO, YTOOBl y Hee ObLIO MOJI0XKEHHE YCTOMYMBOIO PAaBHOBECHUS, TO €CTh TAKOE
IIOJIO>KEHHE, TIPY BBIBEACHUH U3 KOTOPOTO HAa CUCTEMY Hauasia Obl 1eHiCTBOBATh BO3BpAIAOLIast CHIA.

Mexanndeckue KomeOaHus, Kak M KojeOaTelbHbIC INPOIEecChl 000U Apyroil ¢usnyeckoit
OPUPOJBI, MOTYT OBITH CBOOOAHBIMH U BBIHYKACHHBIMU. CBOOOIHBIE KOJIEOaHHS COBEPIIAIOTCS O]
JICCTBHEM BHYTPEHHUX CHJ CHCTEMBI, IOCJIE TOTrOo, KaK CHCTeMa Obla BBIBEJCHA M3 COCTOSHUS
paBHoBecus. Komebanus rpy3a Ha NpyXHHE WM KoJeOaHUS MasTHHKA SBISIOTCS CBOOOJHBIMH
konebanusamu. KonebGanus, npoucxoasimuye noJ| AeHCTBUEM BHEITHUX NEPHOANYECKU W3MEHSFOIHXCSI
CHJI, Ha3bIBAIOTCS BHIHYK/ICHHBIMHU.

HpOCTCﬁMHM BHUJIOM K0JIE0ATEIHLHOIO mponecca SABJIAKOTCSA KOHe6aHI/I${, IPpOUCXOAAIIHEC 110
3aKOHY CMHYCa WJIM KOCHHYCAa, Ha3bIBACMbIC TAPMOHUIECCKUMMU KO0JIe0aHUSAMH.

MuHUMalIbHBI UHTEPBAJI BPEMEHH, YEPE3 KOTOPBIA MPOUCXOAUT MOBTOPEHUE JIBHXKEHUS Tea,
Ha3bIBaeTcs nepuogom kojiebanuit T. Ecnu ke konmdectBo kKojebanuit N, a ux Bpems t, TO mepuoj
HaxXOJIUTCA KakK:

f

T=—
N

dusnueckas Benmu4rnHa, 00paTHas Ieproy KojieOaHui, Ha3bIBACTCS YaCTOTOW KOJIEOaHUH:
N 1

V=—=—
(T

Yactora KojeOaHM vV IOKa3bIBAaeT, CKOJbKO KosieOaHui coBepmiaercs 3a | c¢. Eaununa
yactotel — ['epny (I'm). Yacrora kosebaHMil cBA3aHa C LMKIWYECKOW YacTOTOM ® U TMEPUOJIOM
konebanuii T cooTHOMIEHUAMU:

2T

Cnez[yeT 06paTI/ITL BHUMAHHUC HA TO, YTO:

e (¢usnUecKkue CBOMCTBAa KOJIEOATEITHLHON CHUCTEMBI OMPEIEISIOT TOIBKO COOCTBEHHYIO
yacToTy Konebanuit w0 uinu nepuon T.

e Takue mapaMeTpsl rporecca KouedaHui, Kak aMImIUTy1a A = Xm U HavajibHas ¢aza ¢0,
OIPENIeNIAIOTCA  CIIOCOOOM, C TOMOIIbIO KOTOPOrO cHUCTeMa Oblla BBIBEACHA W3
COCTOSIHMSI paBHOBECHS B HaUaJIbHBI MOMEHT BPEMEHH, T.€. HAYaJIbHBIMH YCIIOBUSMHU.

e [lpu xonebarenbHOM JBM)KEHUHM TEJIO 3a BpeMs, PaBHOE MEPUOJNY, MPOXOJIUT IYTh,
paBHbIM 4 ammumtyaam. lIpu 3ToM Teno BO3Bpamaercs B UCXOAHYKO TOYKY, TO €CTh
nepemelneHue tena oyaer paBHo Hyto. Cie0BaTeNnbHO, MyTh PABHBIM aMILUIUTY/IE TEJI0
MIPOMJET 3a BpeMs paBHOE YETBEPTH MEepUO/a.

UYroObl ompenenuTh, KOTAa B ypaBHEHHE KOJIEOAHWH MOJCTaBIATh CHHYC, a KOIJa KOCHUHYC,
HY>KHO 00paTUTh BHUMaHHE Ha cieayone GakTopbl:

L4 HpOH_[C BCCTO, CCJIM B YCJIOBHUH 3adayu KoJieOaHUsI Ha3BaHBI CUHYCOUJAJIbHBIMH HIJIN
KOCHMHYCONAAaJIbHBIMU.
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e FEcmm ckazaHo, 4TO TeNO TOJNKHYIM W3 TOJIOKEHUS PABHOBECHS — OepeM CHHYC C
HavYabHOU (pa30ii, paBHOU HYIIIO.

e Ecnu ckazaHo, 4TO TenO OTKJIOHWIA M OTIYCTHJIM — KOCHHYC C HadaldbHOW (a3oii,
pPaBHOI HYJIIO.

e Ecim Teno TONKHYIM U3 OTKIOHEHHOTO OT TOJIOKCHHSI PABHOBECHSI COCTOSIHUS, TO
HavanpHas ¢aza He paBHA HOJIIIO, a OpaTh MOXKHO U CHHYC M KOCHUHYC.

MaTtemMaTH4eCKHM MASITHMKOM Ha3bIBAIOT TEJI0 HEOOJBIIMX pa3MepoB, MOJBEUICHHOE Ha
TOHKOM, IJIMHHOMW M HEPAaCTSHKMMOM HUTH, Macca KOTOpOH MpeHeOpeKHMO Maja MO CPaBHEHUIO C
Maccoil Tena. Tolbko B ciaydae MajiblX KOJIEOAHMM MaTeMaTHYEeCKUW MAasiTHUK  SIBIISICTCS
FapMOHHYECKUM OCIIULITOPOM, TO €CTh CHCTEMOH, CIOCOOHOI coBepiiaTh rapMoHudeckue (Mo
3aKOHY sin WM cos) konebanus. [IpakTuyecku Takoe mpUOIMKEHNE CIIPaBEeAINBO IS YITIOB MOPSIKA
5-10°. KoneGanust MasiTHUKA MPH OOJBIINX aMIUTUTYAAX HE SBISIFOTCS TAPMOHUYECKUMU.

]_II/IKJ'II/ILICCKHH 4acToTa KoJieOaHWH MaTeMaTHYECKOTr0 MasiTHHUKA PacCUUTBIBACTCA 110 (l)OpMYJ'Iei

g
), = T
I[lepron KoIeOaHU MATEMATHYECKOTO MASTHHKA:
27 [
T = =2 |—
rﬂ':' g

CBoOoHBIE KOJIEOAHUSI COBEPILAIOTCS O] ACWCTBUEM BHYTPEHHUX CHJI CUCTEMBI MOCI]IE TOTO,
KaK cucTema OblIa BbIBEJEHA M3 MOJOXKEHHS paBHOBecus. Jjist Toro, yToObl CBOOOAHBIE KOJIEOAHMS
COBEPIIATUCH [0 TAPMOHUYECKOMY 3aKOHY, HEOOXOAUMO, UTOOBI CHIIa, CTPEMSIIasicsi BO3BPATUTD TEJIO
B TIOJIOKEHUE PaBHOBECHS, ObUIa MPOMOPIHMOHAIBHA CMEIICHUIO TeJla U3 TOJIOKEHUS PAaBHOBECUST U
HampaBlieHa B CTOPOHY, TMPOTHBOIMOJOXKHYIO CMeEIIeHHI0. TakuMm CBOMCTBOM o00najgaer cuiia

YIPYTOCTH.

Taxum 06pa3om, Irpy3 HEKOTOPOH Macchl m, MPUKPENIICHHBIH K MPYXHHE ®KEeCTKOCTH k, BTOpOii
KOHEIl KOTOPOH 3aKpeIjIeH HEMOBUKHO, COCTaBIIAIOT CUCTEMY, CIIOCOOHYIO COBEpILIATh B OTCYTCTBUE
TpPEeHUs CBOOOAHBIE TapMOHHYecCKHe KojeOaHus. ['py3 Ha NpyKHHE Ha3bIBalOT NPY:KMHHBIM
MASITHUKOM.

]_II/IKJ'II/I‘IGCKEUI 4acToTa KoJieOaHMi MPYXUHHOI'O MadTHHUKA PACCHUTBIBACTCS 110 (1)opMyJIe:

[lepuon xonebanuii Py KMHHOTO MAaATHUKA:

o 2 |18
k

@,

IIpu cBOOOIHBIX MEXaHMYECKMX KOJICOAHUSAX KHHETHUYECKass M TIOTEHIUAbHAasl SHEPrHH
nepuoArYecKy U3MeHsoTcs. [Ipy MakcuManbHOM OTKJIOHEHUU Tella OT MOJIOKEHUS PAaBHOBECHS €ro
CKOpOCTh, a, CIEelOBaTeIbHO, U KUHETHYECKas 3Heprus oOpamaroTcs B Hylb. B 3TOM mosokeHun
NOTEHIMAIbHAs SHEPTUsl KOJICOJIOLIErocsl Tela JOCTUraeT MaKCUMAalbHOrO 3HaueHus. i rpysa Ha
OpYy)XUHE TOTEHLUAIbHAs DJHEPrusi — OTO DHHEPrus ynpyroil nedopmanuu npyKuHbL Jl7s
MaTeMaTHYeCKOro MasiTHUKA — 3TO SHEPIHsl B MOJI€ TATOTEHUS 3EMJIH.
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Korga Teno npu cBoeM JBHXKEHHHM MPOXOJUT Yepe3 MOJIOKEHUE PaBHOBECHS, €r0 CKOPOCThb
MakcUMalibHa. Teno MPOCKAKMBAET IOJOKEHUE PABHOBECHS MO HWHEPUUH. B 3TOT MOMEHT OHO
00J1aJTaeT MaKCUMaJIbHOM KUHETHUYECKOW M MUHUMAJIbHON MOTEHIMAJILHON 3HEpruel (Kak MpaBuo,
MOTCHIIMAIBHYIO DSHEPIHI0 B IIOJOKCHHHM PABHOBECHS II0JIaralOT pPaBHOM HYI0). YBEIMYCHHE
KMHETUYECKOM DSHEPruM NPOMCXOJUT 32 CYET YMEHbBIIEHUS NOTEHUHAIbHOW »sHepruu. llpu
JNadbHEUIIIEM JIBIDKCHHMM HAYMHACT YBEIMYHMBATHCA IOTCHIMAIBbHAS SHEPIHs 3a CYET YOBLIU
KMHETUYECKON IHEPTUH U TaK J1aJiee.

Takum 00pa3zom, MPH TAPMOHUYECKUX KOJICOAHHUSIX MPOUCXOIUT MEPHOAMYECKOE MTPEBpAILCHHIE
KMHETUYECKOW SHEPTUH B IOTCHIIMANBHYIO U Ha000poT. Eciu B KoneOaTenbHON CUCTEME OTCYTCTBYET
TPEHHUE, TO TIOJHAS MEXaHWYECKasi SHEPTHs IPU CBOOOIHBIX KOJICOAHUSAX OCTaeTcs HeM3MEeHHOM. [Ipu
9TOM, MAaKCHMaJlbHOC 3HAYCHHE KUHETUYECKOW OSHEPTHHM MPU MEXaHMYECKHX TapMOHUYECKHX
KoJieOaHusaX 3a1aércst HOpPMYJIOi:

mo’ mA’ @

» max
kmax 2 - 2

MakcuMalTbHOE 3HAUYCHUE HOTCHHH&HBHOﬁ OHCpIrur IpU MCXAHUUYCCKHUX TapMOHHUYCCKHX
KOJIEOAHHSIX MPYXXUHHOI'O MasgTHHUKA:

;K

P max 2

B3auMOCBS3b 3HEPreTUYECKUX XapaKTEPUCTHK MEXaHMYECKOro KoJeOaTenbHOro mpolecca
(mostHas MeXaHWYecKast YHEPTUsl paBHA MAaKCHMAJIbHBIM 3HAYCHUSM KHHETUYECKOH M MOTEHIUAIBHOM
SHEPruil, a TaKKe CyMMe KMHETHYECKOW M TOTECHIMAJIbHOW SHEPrHid B TNPOU3BOJILHBI MOMEHT
BPEMEHMU ):

E=E =E = +—

& max 7 AN

3aganue 2. Pemiure KOJIM4eCTBEHHbIE 32/1a4H.
3amava 1. Touka konebnercst ¢ mepuogoM T u yactoToii v. 3a mepuoja BpeMeHHu At oHa coBepIIaeT
KOJIMYECTBO MOJHBIX Kojebanuii N. Onpenenure 3HaueHne BETUINH, 0003HAYEHHBIX «?).

Bapuast 1 2 3 4 5 6 7 8 9 10
T, c 5 ? 4 ? 0,2 ? 2 ? 4 ?
v, I'n ? 2 ? 0,5 ? 2 ? 0,125 ? 2,5
At, ¢ 125 ? 132 ? 85 ? 116 ? 148 ?
N, uwmcmo | ? 136 ? 62 ? 226 ? 21 ? 325
KosieOaHui

3amaga 2. Touka koseOnercs ¢ amMIUIUTYyHO0M Xm, 4acTOTOW Vv, HadanbHas ¢a3za KolmebaHuui Q.
CocraBpTe ypaBHEHHE KOJI€OATEIHHOTO IBIKEHUA. [[MKIMYECKyr0 4YacTOTy M HadaabHYIO (asy
MPEJCTAaBbTE B PaJIMaHAX.

Bapuast 1 2 3 4 5 6 7 8 9 10
Xm, cM 30 25 10 5 15 40 20 30 45 32
v, I'n 0,5 1 0,25 0,5 1 0,25 0,5 1 0,5 0,25
Qo, 30 60 45 90 180 30 60 45 90 180
X(t) ? ? ? ? ? ? ? ? ? ?

3agaua 3. IlpyXMHHBI MasTHHUK C Maccoil Tpy3a m U KECTKOCTbIO NpPYXHHBI K Kojebiercs ¢
UKJIMYECKON 4acTOTON o 1 nepuojioM T. Onpenenute 3Ha4eHUE BEINYUH, 0003HAYEHHBIX «?).
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Bapwuant 1 2 3 4 5 6 7 8 9 10

k, H/m 19,7 ? 300 ? 1,476 ? 31,52 ? 19,68 ?

m, KT ? 5 ? 0,4 ? 0,05 ? 2 ? 2,5

o, pas/c 2n T 10% i n n 2n T n n
2 3 2 3

T, c ? ? ? ? ? ? ? ? ? ?

3anaua 4. Teno maccoil m koJeOieTcss Ha MPY>KUHE C aMIUIUTYJ0H Xm ¥ MaKCUMaJIbHOW CKOPOCTBIO
Umax, MAaKCHMaIbHBIM YCKOPEHHEM amax, MAKCHMaJbHas KHHETHYECKas OHEpPrus Dy max H
MaKCUMaJlbHasl MOTEHIHANbHAsE SHEPTUst By max, OTipeiesinTe 3HaYeHne BEIUYKMH, 0003HAYCHHBIX «?».

Bapuast 1 2 3 4 5 6 7 8 9 10
Xm, M ? ? ? ? ? ? ? ? ? ?
o, paz/c T T T T n n T n n n
2 3 4 2 6 3 2
Vimax. M/c 3,14 0,628 12,56 31,4 3,14 12,56 6,28 12,56 3,14 3,14
a jM/Cz 2 2 2 2 2 9 2 2 2 2
max,

m, KT 2 3 4 2 3 5 2 4 5 3
E T 2 2 2 2 2 9 2 ? ? ?

K max,
E T 2 2 2 2 2 9 ? ? ? ?

1 max,
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