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IMosicuuTeIBLHAS 3aIMCKA

Metoanyeckre peKOMEHAIMK K BBIMOJHEHHIO TPAKTUYECKUX padOT Mo JUCHUILIHHE «DH3HrKay
NpeHAa3HAYCHBI JUIS OpraHW3allid CaMOCTOSITENILHOW pabOThl CTYIEHTOB IIEPBOTO Kypca OYHOTO
otaenenus cnenuansaoct 40.02.02 IIpaBooxpaHuTeNbHASA 1€ TETBHOCTD

CornacHo y4eOHOTO TUTaHa 00sI3aTeNIbHAS ayAUTOpHAs yueOHast Harpy3ka coctarisier 108 vacos, B

TOM uucie 36 yaca COCTaBIISIOT NPAaKTHUUECKUE 3aHIATHSA. B CBA3M C IPaKTUUECKON HalpaBiIE€HHOCTBHIO

JUCLHUTUTMHBL pa3paboTaHo 18 nmpakTuyeckux padorT.

[IpakTuyeckne pabOTHI MO3BOJSIOT 3aKPEMUTh, CHCTEMATH3HPOBATh U ONPEACIUTH  ypPOBEHb

3HAHUM U YMCHI/Iﬁ 110 CJICAYHOIIHUM TEMaM JUCHUILINHBI:

Kunemartuka.

Jnnamuka.
MonekynapHO-KUHETUYECKAs! TEOPUSL.
TepmoauHaMuKa.

MexaHndecKkue KojacOaHusl.
DIEeKTPOMarHUTHBIC KOJICOAHUS U BOJTHBI.
[Ipupona ceera.

BomaHoBEIC CBOIiCTBa CBETA.
KBanToBas onrTuka.

®duzuka aToma.

®du3uKa aTOMHOTO SJIpa.

Hepezl BBIITIOJIHCHHUEM CTYJACHTAaMU HpaKTI/I‘{CCKOﬁ pa6OTBI npenoaaBaTeyib IMMPOBOAUT UHCTPYKTAXK

IO BBITIOJTHCHHUIO 3aJdaHus, KOTOpHﬁ BKJIFOYACT LCJIb 3allaHusA, €ro COACpKaHHUEC, BPEMsS BBIIIOJIHCHUS,
OpI/IeHTI/IpOBO‘{Hblﬁ 00BeM pa6OTH, OCHOBHBIC Tpe60BaHI/IH K pe3yiibTaTaM pa6OTBI, KpUTCPUU OLICHKU

TECTAa U NIPAKTUYCCKOT'O BBIITOJIHCHHUA 3a/IaHH.

Bpewms BbInoHeHHs npakTudeckoi padboThl coctaBiseT oT 45 10 90 MUHYT.

Kpurepun onieHuBaHus IpU BBIIOJIHEHUH TECTA:

% HaOpaHHBIX 02JU10B Onenka
91 -100 5
71-90 4
51-70 3
0-50 2

KpI/ITepI/II/I OLICHUBAHMUA IIPU BBIIIOJIHCHU N TPAKTUYICCKOTO 3aJaHUA:

Oyenka «5» - cTaBUTCS B TOM CiIy4ae, €ClIM CTYIEHT OOHApyXMBAaeT BEpPHOE MOHMMAaHHE
CYIIIHOCTH PacCMaTPUBAEMBIX OTEpPaIlUid, MPABHJILHO U B TIOJITHOM O00BHEME BBITIOTHSET 3a/IaHUS,
3aJlaHu# U MpeanaraeT Hanboiee panroHaIbHOE PElIeHHeE.

Oyenka «4» - 3alaHdsl BBIMIOJHEHBI B TOJHOM OO0BEME, HO JOIMYIIECHH HE3HAYNTEIHHBIC
HETOYHOCTH.

Oyenka «3» - TIpU BHINIOJHEHUU 3a/laHUN OOHAPYKUBAIOTCA HETOYHOCTH, BBIIOJHEHO
npaBuibHO He MeHee 60% 3amxanuil, npeanaraeMblii BApUAHT PELICHUS HE PAallMOHAJICH.

Oyenka «2» - ydalmiics He OBJIaJell OCHOBHBIMU YMEHUSMHU B COOTBETCTBHH C TPEOOBAHUSIMHU
MIPOrPaMMBlI.



B npornecce nHCTpyKTaXka mpernoaaBaresb MpeaynpekaacT CTYACHTOB O BO3MOKHBIX TUITHYHBIX
OIIMOKax, BCTPEUAOIUXCSI IPU BBINOJIHEHUHN 3aJaHUsl.

IIpakTuyeckas padora Ne 1

IlepeBox Beauuun B cucremy CHU
3ananmue 1
ITepeBectu B cuctemy CU cieayromye BEJIMYMHBI TOKOB W HANPSHKEHUM:

Ne DNEKTPUYECKHUE BETUIUHBI
Bap

1 481 MB | 5,7xkB | 440B | 04xB | 23 MB 45 MxA | 480 A | 6,4xkA | 40mA | 0,3 kA | 0,8 MA

57 xB 4400B | 54xB | 681 MB | 09xB | 400 MmxA | 32 kA | 3,8 MA | 45MA | 51 A 3,4 kA

48mMB | 6,75xkB |4 B 1,4xB | 230 MB | 5 MxA 11,8A | 35kA | 400mA | 1,3 kA | 25 MA

57kB | 44mMB | 54B 6,1 MB | 129 kB | 78 MkA 151kA | 0,8 MA | 45MA | 5,1 kA | 0,4 KA

518mB | 0,75xB | 4B 145xB | 23MmB | 125mkA | L8 kA [ 35A T9MA | 135kA | 2,5 MA

481 B 5,7vB 14xB | 0,5xkB | 105MB | 45MkA | 48 MA | 0,1 kA | 40xkA | 0,3 MA | 80MKA

2
3
4
5 481 MB | 5,7xkB | 440B | 04xB | 23 MB 45 MxA | 480 A | 64xkA | 40mA | 0,3 kA | 0,8 MA
6
7
8

481 MB | 5,7B 40kB | 04xB | 23MB | 45mMxkA | 480A | 64kA |40mMA | 0,3kA | 0,8 MA

9 58mMB | 75xB 50kB | 1,5xkB | 789 MB | 725 MxA | 0,04 A | 35 kA | 790MA | 935kA | 1,5 MA

10 1,8mMB | 254kB | 0,15B | 1,05 kB | 23 MB 1,5MkA | 18 kA | 35MkA | 179mA | I3 kA | 25kA

11 18MB | 75xB 02B | 1kB 200 MB | 100 MxA | 1 KA 35A | 790mMA | 535kA | 2,5 MA

12 |48 mMB | 57xB 4 B 0, kB | 830mB | 450 MxA | 48 kA | 2,2kA | IOMA | 3KA 0,1 MA

13 | 81MB | 56,7xB | 0,1xB | 0,01 kB | 1 MB 7,1MxA | 48 MA | 6,0kA | 100MA | 0,9 kA | 100MA

14 | 41mB | 100B | 40xkB | 0,41 kB | 23 MB | 4,5 MkA | 48 A | 6,6kA | 400MA | 0,3 kA | 8 MA

15 | 58 MB 7,5xB | 50B 1,52 kB | 125MB | 72 mxA | 0,01 A | 33 kA | 190mMA | 985kA | 15 MA

16 18mMB | 254 kB | 0,5B 1,05 kB | 74 MB 15mMkA | L8 kA | 87mMKA | 17MA | 12 kA | 25kA

17 180mMB | 0,75xB | 2MB | 10xB 250 MB | 180 MxA | 4 KA 35A 590MA | 565kA | 87 MA

18 | 04wmB |57xB | 40mMB | 0,12xB | 800 MB | 45 mMkA | 58 kA | 22 kA | 18MA | 9KA 1,1 MA

19 |81mMB |9, 7xkB | 0,3B | 0,25xB | 100 MB | 520 MmxA | 95MA | 1,5kA | 150MA | 0,4 kA | 190MA

20 | 50wmB 0,8xB |20B | 0,3B 20mMB | 250 MxA | 2,5 kA | 45MkA | 14 MA | 5A 38MA

21 | 0,68mMB | 30B 12xB | 0,02xB | 750mB | 20A 18 kKA | 35MkA | 590MA | 565kA | 1,5 MA
22 | 485B 5,0/mB | 2,4xB | 1,5kB | 155MB | 25MxkA | 1,04 A | 25kA | 90MA | 965kA | 2,5 MA
23 181 MB | 66,7xB | 0,1kB | 2,01 xB | I B 2,1 MmxA | L8 A 0,6kA | 40MA | 2,3kA | S59MA

24 | 81MB |57B |44xB |04xB |3MB | 05MkA | 48A | 24kA | 4MA | 23 kA | SmA

25 | 4mMB 10B 04xB | 1,41 xB | 0,3mMB | 45MKkA | 48 A 2,6kA | 40MA | I,.3kA | 12 MA

3aganue 2
[Iepesectu B cuctemy CU cneayroiue BETUYMHBI MOLUTHOCTEH M CONIPOTUBIICHUIA:

Ne DNEKTPUYECKHUE BETUIUHBI
Bap

1 48 kBt | 44Bt | 0,4 kBt | 23 MOM 45 kOm 48 Om 6,4kOm | 4MOwm | 0,3 kOm | 2MOwmM

57kBtr | 0.5xBt | 0,3Bt | 0,9 Om 400MOm | 3 MOwm | 0,3kOmMm 4,50m | 51 kOm 4 xOm

3, 2kOm | 6,4 Om | 40MOm | 0,3 MOwMm | 2xkOm 0,8kOm | 4,8 kBt 0,4 Bt | 04 kBt 0,2MBT

30kOm | 0,40m | 4AMOm | 0,3 kOm | 2xkOm IMOM | 48 kBt 0,4 kBt | 320 kBt | 0,1MBT

98 kBt | 0,4Bt | 9,4 kBt | 230 MOM | 450 kxOM | 480 OmMm | 6,43 kOM | 9MOmM | 0,83 kOm | 2MOm

32kOm | 64 Om | 4MOm 0,1 MOm | 200kOm | 0,5xOm | 4,82 kBt | 0,44 Bt | 0,45 xBt | 0,IMBT

2
3
4
5 48 xkOm | 4,8kBt | 0,4 BTt | 23 MOM™M | 45 Om 48 kxOm | 6,9 kOm 1 MOm | 300MOM | 1kOM
6
7
8

450m | 48 xkOm | 6,9xkOm | 1 MOwM 300MOm | 1kOM 48 kBt 44 Bt | 0,4 kBt 23mMOM

9 4MOwMm | 0,3kOm | 2kOm 0,3 MOwm | 2xkOm 0,8kOm | 4,8 kBt 5,4 kBt | 3280 kBt | 0,1MBT

10 0,4 Bt | 20kOm | 45 Om 32kOMm 64 Om 4mMOm 98 kBt 4,45 Bt | 0,32 kBt | 03MBT

11 1 MOwm | 30MOM | 1xkOMm 48 kBt 450 kOm | 4800M | 6,43 kOMm | OMOM | 0,83 kOm | 2MOmM

12 03Bt | 090m | 4MOm | 3 MOm 0,3xkOMm 4,50m | 51 kOm 4 xOm 400MOm | 30kBr

13 450m | 48 xkOm | 6,9kOm | 1 MOwM 300MOm | 1kOM 4,8xkBt 0,4 Bt 3 MBr 10 kBt

14 48 kOm | 44x Bt | 0,40m | 23 Br 45 kBt 48 Om 6,4kOm | 4MOwm | 0,3kOm | 2MOwM

15 03Bt | 090m | 40MOm | 3 MOm 0,3xOMm 48 kBt | 4,4 Bt 0,4 kBt | 0,3 kOm | 2MOwm

16 40mMOMm | 0,3kOm | 2kOm 0,8xkOMm 2kOm IMOM | 48 kBt 0,4 kBt | 320 kBt | 0,1MBT

17 0,8kOm | 4,8 kBt | 0,4 Br | 0,4 kBt 0,2MgBT 3,2k0Om | 6,4 Om 40mMOMm | 0,3 MOM | 2kOm

18 0,3 Bt | 2kOMm 0,8xOm | 4,8 kBt 30xkOm 0,4 Om | 4AMOm 50MOm | 2kOM 32 xBt

19 45 kOm | 48 Om 6,4kOM | 4 MOwMm 0,3xkOMm 2MOwM | 48 kBt 44 Br | 0,4 kBt 23 Om




20 IMOm | 1,3kOM | 50m 1,3 MOwMm | 5xkOm 1,8kOm | 4 kBT 1,4 xBt | 328 kBt 1,1MBT
21 | 02xBr | 0,4Bt | 2,4xBt | 2 MOM 4 xOm 4 Om 24xkOm | 9MOwM | 0,2xkOM | IMOM
22 3Br 0,10OMm | 5SMOM | 1 MOMm 5,3kOm 2,50M | 20 kOm 9 kOM 457mMOm | 26xBT
23 | 8kOm | 2,8xkBt | 1, 4Bt | 93MOM | 50m 33 kOM | 6 kKOM 3MOwM | 320MOM | 4xOmMm
24 4MOMm 0,1xOm | 4xkOMm 1,8xOm 5xOm 7MOm | 22 kBt 0,7xBt | 120 kBt | 0,6MBT
25 12kOm | 54 Om | 7MOM 0,5 MOwm | 250xkOm 1,5«Om | 4,8 kBT 0,22 Bt | 1,45 xBt | 0,2MBT
3aganue 3
3anucats conporupiieHue B KOM 1 MOM (OKpyriieHHe 10 AECSTHIX 10JIEH)
Ne Bap 1 2 3 4 5 6 7
R, Owm | 45621589 | 78459219 | 45621789 | 45621789 | 7854219154 | 124587912 | 1542682
Ne Bap 8 9 10 11 12 13 14
R, Owm | 128579,6 | 78666232 | 456217,8 | 17856536 | 785421915 1245879,1 | 154268256
Ne 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, Owm | 62859,6 8262232 25215,8 4734653 1832131,5 324579,1 35426256




IIpakTHyeckas padora Ne 2
Tema: Ilpumenenue 3axonoe Hetomona, pacuem cun, oeiicmeyoujux Ha meno,
3AKOHbL COXPAHEHUS UMNYIbCA U IHEPZUU
lle.ﬂb.' NPUMEHAMb 3AKOHbL Hb}OmOHa, 3AKOHbl COXPAHEHUA UMN)YIbCa U IHepcUU npu peuleHuu 3a0ay

Kparkas Teopus:

Ilepevuit 3axon Horomona. Ecau Ha Teno He JSHCTBYIOT CHIIBI WIIA UX IEUCTBUE CKOMIIEHCUPOBAHO, TO JAHHOE TEJIO
HaXoaUuTCda B COCTOAHUU ITIOKOA NN paBHOMepHOFO HpﬂMOHHHCﬁHOFO JABWXKCHUS.

CBOICTBO T€ COXPAHATH CBOIO CKOPOCTh IPU OTCYTCTBUHU JACUCTBUS HA HETO JPYTUX TN Ha3bIBAETCS
unepyueil. Macca tena — KOIM4eCTBEHHas Mepa ero nHeptHocTd. B CH oHa n3MmepsieTcst B KUJIorpaMmax.

CucreMsbl O0TCYECTA, B KOTOPBIX BLIITOJIHACTCA HGpBBIfI 3aKOH HBIOTOHa, HAa3bIBAIOTCA UHEPUUAITbHBIMU .
CucreMsbl 0TCYCTa, ABUKYIHIUCCA OTHOCUTCIIbHO HHCPIHUAJIBHBIX C YCKOPCHUCM, HA3bIBAOTCS
HeUHEePpUUAIbHbIMU .

Cuia — KOMMYECTBEHHAsA Mepa B3auMOJeHCTBUS Tell. Cuila — BEKTOpHAs BEJIMYNHA U U3MEPSIETCS B
HptoToHax (H). Cuna, koTopasi IpoOM3BOJUT Ha TEJIO TAKOE XKe IEHCTBUE, KaK HECKOJIBKO OJIHOBPEMEHHO
JNENCTBYIOIUX CHJI, HA3BIBAETCS PAGHOOCUCHEYIOU €Il ITUX CUIL.

Bmopou 3axon Heromona. Y cKOpeHue Tena MpsMo IPONOPLUOHAIBHO PABHOAECUCTBYIOIEH CHIL,
MPUJIOKEHHBIX K TNy, U 00paTHO MPOMOPLHUOHAIBHO €r0 Macce:

—_—
- F
I:I:_
e

WU

Ecnu nBa tena BBaHMOI[eﬁCTBYIOT APYT C APYTOM, TO YCKOPCHUS 3TUX TCII O6paTHO IMPOMOPUUOHAIIBHBI UX
mMaccaM.



Tpemuit 3axon Hotomona. Cusbl, C KOTOPBIMH TeJa B3aUMOJIEHCTBYIOT IPYT C IPYTOM, PaBHBI 11O
MOJYJIFO U HaNpaBJI€HbI BAOJIb OJHON MPSMOM B IPOTHUBOIIOIOKHBIE CTOPOHBI.

3akon coxpanenusn umnynbca — BeKTOpHasi cymMMa UMITYJIbCOB JIBYX TeJl 10 B3aUMOJICHCTBUS paBHA
BEKTOPHOM CyMM€ MX UMITYJILCOB MOCIIE B3aUMOICUCTBUS

RO COYRAPEHWA

1 !
MUY+ Mgy = MU + Mall,

p1+p2 = pi +ph

JloKa)keM 3aKOH COXPaHCHHUSI HMITYJIbCa.




Bo3bMeM 1 0003HAUYUM MACChI ABYX TEJ iy, 112

B3aMMOJICUCTBUS (CTOJTKHOBEHHMS) L' U5

<U CKOPOCTH OO B3aHUMOJICHCTBUS E'l T '2, @ TIOCJIE

ITo TpeTbemy 3akoH HbroTOHA CUIIBI, IEUCTBYIOLIME HA TEJIa MPU UX BSaHMO,I[eI/ICTBI/II/I PaBHBI 10 MOAYJITEO
Y TIPOTHBOIIOJIOKHBI TIO HATIPABIICHUIO; TO3TOMY UX MOXKHO 0003HAYUTh Fl — Fg

s n3MEHEeHUI UMITYJIbCOB TEJI P UX B3aUMOJICHCTBUM HA OCHOBAaHUM VIMITysibca CHIIBI MOKHO
3alucaTh TaKk

ns nmepBoro Tena:

Ft = mytt — mq @
1 11

Mg BTOporo Tena:

—Ft = n':.l'e""!g — 11T

U torpga Y HacC IMoJIy4acTCs, 4TO 3aKOH COXPAaHCHU UMITYJIbLCOB BBITJIAAUT TaK:

Mty + Mgty = ”'*-1"9"!1 + m.g'e'fg

:‘)KCHCpI/IMeHTaHLHLIC HCCIICOOBaHUA B3aHMOHeI>'ICTBHﬁ Ppa3JIMYHbIX TCJI — OT IIJIAHCT W 3BC3Q 10 ATOMOB U
QJICMCHTAPHLIX YaCTUIl — IIOKa3aJid, 4YTO B 10001 cucTeMe BSaHMO,Z[efICTBYIOIHI/IX MCKIY co0Ooii Ten IIpu
OTCYTCTBHUU JIEHUCTBUS CHUII CO CTOPOHBI APYTHUX TECJI, HC BXOAAIIUX B CUCTEMY, WJIM PABHLI HYJII0, CYyMMa
HUMITYJIbCOB TECJI OCTACTCA HEU3MEHHOI.

HCO6XOI[I/IMBIM YyCJIOBUEM IPUMCHHUMOCTH 3aKOHA COXPAaHECHHUS UMITYJIbCAa K CUCTEMC
B3&I/IMOI[CI710TBYIOHIPIX TCII ABJIACTCA UCIIOJIB30BAHUEC HHCpHI/IaHBHOﬁ CUCTCMBI OTCUETA

B ®opmyiie MBI HCIIOJIB30BAIIH :

t— BpeMms B3auMOIEHCTBUS TEN

Po=migty Nmnynbe 1 Tena 10 B3auMOJICHCTBUS

— ] a1 v
P2 =mata Wmnynbe 2 Tena 10 B3aUMOJICHCTBUS

M o=y e' Nmnynbe 1 Tena nocne B3anMoIeCTBUS
E.-"!!:: = Mgty 5 — Mmnynec 2 Tena nmocie B3anMOAEHCTBUSA
Bapmuanr 1

1. ABTOMOOWIIb ABMXKETCS PABHOMEPHO U MPSIMOJIMHENHO CO CKOPOCTHIO
V (puc. 1). Kakoe HampaBieHue MMeET paBHOACHCTBYIOLIAs BCEX CHII,

-

MIPUIIOKEHHBIX K aBTOMOOUITIO? S
— b ) =+
A.1. B.2. B.3. TI.4 I FOO. A._g_,:,@—-u
3
Pue. 1



7

2. Ha pucynke 2 mpencraBieHbl HalpaBiI€HUs BEKTOPOB CKOPOCTH V U =
ycKkopeHus a Ms4a. Kakoe u3 INpeAcCTaBIEeHHBIX Ha pPHUCYHKE 3
HallpaBJICHUN HMMeeT BEKTOP pPaBHOACHCTBYIOLIEH BCEX  CHII,

MIPUJIOKEHHBIX K MAYY? a
A.l. B.2. B.3. TI.4. .5

3. Kak Oyner nBuratbcs T€0 Maccou 2 Kr noj aeictBuemM cuiibl 4 H?
A. PaBHOMEpHO, CO CKOPOCTHIO 2 M/C. B. PaBHOYCKOPEHHO, ¢ yCKOpeHHeM 2 M/c2.
B. PaBHOYCKOpEHHO, ¢ yckoperueM 0,5 m/c?. T'. PaBHOMepHO, co ckopocThio 0,5 M/c. 1 J

JI. PaBHOYCKOPEHHO, C YCKOPEHHEM 8 M/C?,

4. ]Ise cunbl F1=3 H u F>=4 H npunoxxeHsl Kk 0AHON TOUYKE Tena. YTOJ MEXKIY BEKTOpaMu Puc. 3
F1u F; paBen 90°. Uemy paBeH MOIyJIb PaBHOACHCTBYIOIIECH ATUX CHII?

A.7H. b.1H. B.5H. T. H. A. Cpenu otBeToB A—T" HET MpaBUIILHOTO.

5. [llap, moJBeIIeHHbIH HAa HUTHU, ABHXKETCS PAaBHOMEPHO 10 OKPYKHOCTH B
rOpU30HTANBHOM IUIocKoCTH (puc. 4). Kakoe HampaBieHHE HMEET BEKTOP
PaBHOAEHUCTBYIOLIEH BCEX MPHIIOKEHHBIX K HEMY CHJI?

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

Puc. 4

—

6. Ha pucyHnke 5 nmoka3aHbl HalpaBJIieHHE M TOYKA MPUIIOKEHHS BekTopa cuibl F 1,
neiicTByrolelt npu ynape Maya. Ha kakoM u3 pucyHkKoB (puc. 6) mpaBUIIbHO ITOKa3aHbI
HanpaBJIeHUe U TOYKa MPUIIOKEHUS CUIIbl F 2 , BO3HMKaroIel pH B3aUMOAEHCTBHH I10

TpeTbeMy 3akoHy HproTOHA?
f
4

| J | L 1L ] Puc. §

Puc. 6
A.1l. B.2. B.3. TI.4. [.Cpenu pucynkoB 1—4 HeT npaBHIBHOTO.

7. Y moBepxHOCTH 3eMiH (T. €. Ha paccTOSHUU R OT ee 1meHTpa) Ha Temo JeWCTBYET CUia BCEMHUPHOTO
TsaroreHus: 36 H. Uemy paBHa cuiia TATOTEHUS, AEMCTBYIOIIAs HAa 3TO TEJIO Ha paccTosHUU 2R oT meHTpa
3emmnu?

A. 18 H. b. 12 H. B.4 H. Ir.9H. . 36 H.

8.Cuna TpaBUTALIMOHHOTO B3aWMOJECHCTBUA MEXJIy JABYMsS IIapaMH MaccaMu Mi=my=1 kr Ha
paccrosuun R paBHa F. YUemy paBHa cuila TpaBUTAIIMOHHOTO B3aUMOJEHCTBUS MEXKIY Iapamu
MaccaMu 2 U 1 KT Ha TaKOM e paccrostHum R apyr ot apyra?

A F. b.3F. B.2F. I.4F. d.9F.
9. [Tox neiictBuem cuibl 2 H npyxuHa yanuHuiaack Ha 4 cM. UeMy paBHA )K€CTKOCTb MPY>KUHBI?

A. 2 H/wm. b.05H/™M. B.0,02H/M. T.50H/Mm.  J.0,08 H/mMm.
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10. BpycoKk J€XHUT HEMOABMIKHO HA TOPH3OHTAIBHOW TUIaTGopMe, IBIKYIICHCS




PaBHOMEPHO UM TPSMOJIMHEIHO cO CKOpocThio V (puc. 7). Kakoe HampaBieHne WMeeT BEKTOpP CHIIBI TPEHHA,
neiicTBytomieit Ha Opycok?
A. Fmp 00.B. 1. B. 2. I.3. .4

11. Kak u3MEHHUTCS cujla TPEeHHs CKOJbXKEHUS TMpU JBWKEHUH Opycka IO TOPHU30HTaIbHOU
IIOBEPXHOCTU, €CJIM IIPU HEU3MEHHOM 3HAYEHMM CUJIbl HOPMAJbHOIO JaBJICHUS IUIOIIAIb
CONPUKACAIOIIMNXCS TOBEPXHOCTEN YBEIMYUTH B 2 pa3a?

A. He nusmenures. b. YBennuurcs B 2 pasa. B. YMmenpmures B 2 pasa.

I'. YBenuuutca B 4 paza. . YMenbmutes B 4 pasa.

12. OMH KUpOMY IOJOXKWIM Ha Jpyrod M moAOpocuiau BepTuKaiabHO BBepx. Korma cuia naBienus
BEPXHEr0 KUpINYa Ha HIDKHUN OyeT paBHa HyI10? COnpoTHBICHHEM BO3yXa MpeHeOpeyb.

A. ToJIBKO BO BpeMsl IBUKECHHUSI BBEPX. b. Tonbko BO BpeMsl IBUKECHUS BHU3.
B. Tosibk0 B MOMEHT HOCTHKEHUA BepXHE Touku. I'. Bo Bpems Bcero mosiera He paBHA HYJIIO.

1. Bo Bpems Bcero nojeTa mnocie Opocka paBHa HYIIO.

13. Monynb CKOPOCTH Teja, IBWKYIIETOCS NPSIMOJIMHEMHO, W3MEHSUICS CO BpPEMEHEM II0 3aKOHY,
npejacTaBieHHOMY Tpaduuecku Ha pucyHke 8. Kakoil u3 rpadukoB, MpuBENEHHBIX Ha PHUCYHKE 9,

BBIPAYKAEeT 3aBUCUMOCTh OT BpEMEHU MOJYJIsl paBHOJEHCTBYIOIEN F Bcex cuil, AeHCTBYIOIINX Ha TeI0?
A.1.Bb.2.B.3.T.4. 1. F=0.

14, KaxkoBa no/mkHa OBITH HadalbHas CKOPOCTH Vo Tena, HAPaBICHHAS MapaIeNbHO
MOBEPXHOCTH 3€MJIM B TOUKE, HAXOMALICHCS 3a TpeieIaMy aTMOC(epbl, 9TOOBI OHO IBUTAJIOCHh BOKPYT
3emun o Tpaektopuu 2 (puc. 10)?

A. vo<7,9 km/c. B. Vo=7,9 km/c. B. 7,9 km/c<vo<11,2 km/c. U
I'. vo=11,2 xm/c. 1. Vo>11,2 xm/c.

15. JIndpT mogHmMMaeTcs ¢ yckopenueM 1 m/c?, BexTop yckoperwus [gafipaBneH

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

paBeH Bec Tena? YcKopeHHe cBOOOIHOTO MaeHHUs NPUHATH PaBHBIM 10 M/&%e. 8
A.10H.Bb. 1 H.B. 11 H.T. 9 H. I. Cpenu otBeToB A—I" HET MpaBUIHLHOTO.

F F F
=L 1 k= t o t
2 J %
Puc. 9

Puc. 10
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Bapmuanr 2

1. Ilpu nBW)XKEHUM MApalIIOTUCTa CyMMa BEKTOPOB BCEX CHJI, IEHCTBYIOIIMX HA HErO, PaBHA HYJIIO.
Kakoii u3 rpadukoB 3aBHCUMOCTH MOJIYJIS CKOPOCTH NapallloTUCTa OT BpemeHu (puc. 1)
COOTBETCTBYET 3TOMY JBUKEHUIO?

A.l. B.2. B.3. TI.4. [.CpenurpadpuxoB 1—4 takoro Her.

Y v Y “I

Puc. 1

2.  Ha pucynke 2 mnpexacraBieHbl HalpaBiI€HUs BEKTOPOB, CKOPOCTH V U
yckopeHuss a Ms4a. Kakoe W3 NpencTaBiIcHHBIX HA PUCYHKE 3 HallpaBJICHHUU
UMEET BEKTOP PaBHOACUCTBYIOILIEH BCEX CUII, TPUIIOKEHHBIX K MAUY?

24

A.1l. Bb.2. B.3. TI.4. 1.5 Puc. 2
. . ; 1
3. Kak Oyzer aBurartbes Teno Maccoi 8 Kr moJ aeiictBuem cuibl 4 H? J
A. PaBHOMEpHO, CO CKOPOCTBIO 2 M/C. B. PaBHOYCKOPEHHO, C yCKOpeHHEeM 2 M/c?
B. PaBHOycKOpeHHO, ¢ yckoperueM 0,5 m/c. T. PaBHOMepHO, co ckopocThio 0,5 M/c. “ z
2
/1. PaBHOYCKOpEHHO, ¢ ycKopeHueM 32 m/c”. 3
Pruc. 3

4. l1se cunbl F1=2 H n F2=4 H npusoxeHsl K OJJHOI TOUKe Tena. YTOJI MeX1y BEKTOpaMu

F1u F 2 pasen 0°. Uemy paBeH MOyJIb paBHOJEHCTBYIOIEH ATUX CHIT?

A.6H. B.2H. B. H. I'. 20 H. A.Cpenu oteBetoB A—I" HET NPaBUIBLHOTO.

)

4 1

5.  Camoner BO BpeMs BBINOJIHEHUS «MEPTBOM METIW» JABUKETCS

paBHOMEpHO TI0 OkpyxHOCTH (puc. 4). Kakoe HampaBieHue wuMeer

BEKTOp PaBHOJECUCTBYIOIIECH BCEX MPUTIOKEHHBIX K HEMY CHII?

A. FOO. b.1. B.2. TI.3. A.4
Puc. 4
6. Ha pucynke 5 mokazaHbl HampaBjeHHE U TOYKA MPHIOKEHUS BEKTOpa FooA
cuel F1,c¢ @ -
KOTOPOH
p Puec. 5

3emisd
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neiicteyer Ha JIyHy MO 3aKOHY BCEMUPHOTO TATOTCHHUs. Ha kakoM 13 pUCYHKOB (pHC. 6) IPaBUIBLHO
NIOKa3aHbl HAIIPABICHUE U TOYKA IPUIIOKEHUS CHIIBL F 2 , BOSHUKAIOIICH TP B3aUMOICHCTBHH 110
TpeTbeMy 3akoHy HbroToHA?

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

7. Y noBepxHOCTH 3eMiu (T.e. HA pacCTOSHUU R OT ee 1ieHTpa) HA TeNO NEHWCTBYET CHJIa BCEMHUPHOIO
taroteHust 36 H. Uemy paBHa, cuia TATOTEHHUs, JAEHCTBYIOIIAs Ha 3TO TEJIO Ha paccTosHuM 2R OT

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

© o O Ol Go
f 2 J 4
Pue. 6

8. Cuia rpaBUTAllMOHHOI'O B3aMMOJEHCTBHS MEXIy ABYMs LIapaMM MaccaMd Mi=my=1 kr Ha
pacctosHuun R paBHa F. Uemy paBHa cujia I'paBUTALMOHHOTO B3aUMOJECHCTBUS MEXIYy LIapamMH

MaccaMu 3 ¥ 4 KT Ha TaKOM ke paccTtosinuu R apyr ot apyra?
A.7TF. B.49F.  B.144F. rr. O.12F.

9. Ilpyxuna xectkocthio 100 H/m pactsaruBaercs cunoii 20 H. Yemy paBHO yniuHEHHE

NpY>KUHBI?
A.5cm. B.20cm. B.5wMm. I'.0,2cm.  [. Cpenu otBetoB A — I HET MPaBHIILHOTO.

10. bBpycok IBHKETCS PaBHOMEPHO BBEPX IO HAKIOHHOW IIOCKOCTH

(puc. 7). Kakoe HampaBiieHHE UMEET BEKTOP CHUJIBI Tpe};/m?
A. 1l B. 2. B. 3. Ir.4.  J.Fmp=0.

Puc. 7

11. Kak u3MeHHTCs cuila TPEHHs CKOJIbKEHUS MPU JIBUKEHUH OpycKa M0 rOpU30HTAIbHON MOBEPXHOCTH,

€CJIM CHJIy HOPMaJIbHOTO JaBJI€HUS YBEJIUUUTD B 3 paza?
A. YBenuuutca B 3 paza. b. YMenbmmTcs B 3 paza. B. YBennuntcs B 9 pas.

I'. Ymenbmnresa B 9 pa3. . He uzmenurcs.

12. Kocmuueckuil kopabib Moc€ BBIKJIIOUEHUS PAKETHBIX JBUTATENell JABMKETCS BEPTUKAJIBHO BBEpPX,
JIOCTUIaeT BEPXHEU TOYKU TPACKTOPHUU H: 3aTeM JBIDKETCs BHHM3. Ha KakoM ydacTke 3TOH TPaeKTOpHM CHIA
JIaBJICHUs] KOCMOHABTa Ha KPECJI0 MMeeT MakCUManbHoe 3HaueHne? CONpoTHBIEHHEM BO3/lyXa IPEeHeOpeyb.

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

1. Bo BpeMs Bcero noJjieta cuiia 1aBjieHUs] paBHA HYIIIO.

13. Moaynb CKOPOCTHU TeJa, ABMXKYLIETOCS MPSIMOIMHEHHO, U3MEHSIICS CO BPEMEHEM IO 3aKOHY, rpaduk
KOTOpOTO TpencTaBiieH Ha pucyHke 8. Kakoil u3 rpadukoB, MpHBEACHHBIX HAa PHUCYHKE 9, BhIpakaeT
3aBUCUMOCTb OT BpEMEHHM MOAYJISI paBHOAEUCTBYIOLIEH F Bcex cuil, nelicTBOBaBIIMX Ha TEJIO?
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A.1. B.2. B.3. T.4.].F=0.

e r‘l F r%
fa'L ——— | g

Puc. 8 1 2 3

14. KakoBa 0o/oKkHa OBITH HayajdbHAs CKOPOCTh HAXONALIECHCS 3a IPENeNaMH aTMO pc. 10
Vo Tella, HaNpaBJIeHHAs MapajIe]bHO JBUTAJIOCH BOKPYT 3€MJ/IM MO TPAEKTOL.... « \prove =<,
MTOBEPXHOCTHU 3emiu, B TOUYKE,

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

15.  JIudr omyckaercs ¢ yckopenuem 10 m/c? BepTukansHo BHU3. B mudTe HaxomuTcs Teno, macca

kotoporo 1 kr. Uemy paBeH Bec Tena? YckopeHue CBOGOIHOTO MaAeHUs PUHATH paBHbIM 10 M/c?.
A.0H.Bb.10H. B.20 H. T'". 1 H. I. Cpenu orBeToB A—I" HET NpaBUIbHOIO.

IpakTnueckast padora Ne 3

Tema: 3akon COXPAaHEHUuA 6 OuHamuKe

Henu:

- Ha npumepe KOHKPEMHbIX 3d0ay pACCMOMpemv HOHAMUS padombvl, NOMEHYUANbHOL
KUHEemu4ecKou dHepauu,

- NPOAHAIU3UPOBAMb ZPAHUYbI NPUMEHUMOCU 3AKOHO8 COXPAHEHUSl HA KOHKDEMmHbIX
npumepax.

Kauecmeennvie 3a0auu

1. B kakom ciydae pacxoyeTcsi MEHBIIIE PHEPTUU TMPHU 3alyCcKe CIyTHHKA 3eMJIH: TPH
3aIlyCKe BJIOJIb MEpUIMaHa WIH BJIOJIb 3KBATOPa B CTOPOHY BpallleHUs: 3emMin?

2. JIBa oAMHAKOBBIX Tela MajaroT ¢ BhICOTHI H: OJIHO B BO3ayXxe, Apyroe — B BaKyyMe.
OnuHakoBbl 7 TOTEHIUANbHBbIE JYHEPruu Tel B Havane nafeHuss? OIWHAKOBBI JIM UX
KMHETUYECKHE SHEPTUH B KOHIIC MMaICHUs?

3. odep aBTOMOOWIISA, €AYIIETO CO CKOPOCTBHIO V, BHE3AMHO YBHIEN Mepes coOol Ha
PAcCCTOSIHUM @ HIUPOKYIO CTeHy. UTO eMy BBIFOIHEE: 3aTOPMO3UTh WU MIOBEPHYTH?

4. U cBuHelU, W TspKeNas BOJA NMPAKTHYECKM HE MOIJIOWIAIOT HEUTpOHBI. llodemy xe B
ATOMHBIX PEAKTOpax MJsi TOPMOKEHUS HEHUTPOHOB TSKEIYHO BOJY HCIONb3YIOT, a CBUHEI —
HeT?

5. Kak OynyT ABUraThCsi JBa OJAMHAKOBBIX IIapUKa MOCIJE LEHTPAIBLHOTO YIPYroro yaapa B
OTCYTCTBHE BHEILIHUX CHJI, €CJIM OJIMH U3 HUX JI0 yAapa MOKOWICS?

6. [louemy npu monajaHuy MyJad B OAJUTUCTUYECKUNM MASTHUK HEJb3sl MPUMEHATh 3aKOH
COXpaHEHUsI MEXaHUYECKOW SHEPTUU KO BCEMY IPOLIECCy B 1€JI0M?

14



Ilpumeput pewienus pacuemusix 3a0au

3agaua 1. Llenouka JUIMHOI ! IEKNT HA ITIaJKOM TOPU3OHTAILHOM CTOJIE, CBELIMBASACH
POBHO HarnojoBuHy. Llenouky 6e3 Tomuka otmnyckarot. Hailgure CKOpOCTh LIETIOYKH B MOMEHT,
KOTJIa €€ BEPXHUI KOHEIl COCKOJIB3HET CO CTOJA.
Pewenue:
7l TlockompKy TpH MABMKCHHH LIETMOYKH CHJIA TPEHHS OTCYTCTBYET, TO MOJHAS
* MeXaHUUecKas SHEPrusi CUCTEMBI Oy/IeT COXpaHAThCs. B KayecTBe HAYaJILHOTO COCTOSHUS
BBIOMpaeM IIETIOYKY B HadyaJbHBIA MOMEHT BPEMEHH, KOHEYHOTO — B MOMEHT, KOIja ee
BEpXHUI KOHEI] COCKOJIB3HET CO CTOJIa. byieM cunuTarh NOTEHIUAIbHYIO SHEPTUIO LIETIOYKHU B
KOHEYHOM COCTOSTHUM paBHOM Hymo (puc. 1). BenuumHa mNOTEHIUANBHOW SHEPIUH
ONpeeIIIeTCS MOJOKEHUEM LIEHTpa Macchl Tena. [1oaToMy B Ha4albHOM COCTOSIHUM MOJIHAS
MEXaHUYECKask SHEPTUSI CUCTEMBI
mod o om [ 3

B o=l 4
1TSETTSEY T g_

E
2 —
B KOHEYHOM COCTOSHUM IIOJIHAsE MeEXaHWYecKas OHCPIuA 2 , TaK KakK Ef - Ez )

igi
v=]—
TO 4,

igf

¥v=_]—

Omeem.: 4

3agaua 2. YenmoBek Macchl M NEPEXOJUT C OJHOTIO KOHIA JOJKU Maccod M Ha Jpyrou.
Jnuua noxku pasHa . Halinure nmepememienue noaku. CONPOTHBIEHUEM BOJBI JBHKECHUIO
JIOJIKY TPEHEOPEYb.

Pewenue:

ITockosbKy cucTeMa <«JIOJAKa—4YEJIOBEK» SIBISECTCS 3aMKHYTOW, TO Uil PELICHUs 3aJadu
MOXXHO HCTIOIB30BaTh 3aKOH COXpaHEHUs HUMITyJhca. B KkadecTBe Tenma oTcueTa BhIOEpeM
3emuto. B HavyabHBIT MOMEHT BPEMEHU MMIYJIBC CUCTEMBI <JIOJKA—4YEIIOBEK» PaBEH HYIIIO,
CJIEIOBATENLHO, OH OYJIET TAKOBBIM M BO BCE MOCJIEIYIOIINE MOMEHTHI BpEMEHHU:

mw, My =0 (1)

rae ¥+ — CKOPOCTh YeNOBEKAa OTHOCUTEILHO Oepera, a *  — CKOPOCTh JIOIKH.
=

— _.r o
=Wy +“n, rae ' — CKOPOCTh JIBHIKEHHUS

CornacHO 3aKOHy CJIOKEHHS CKOPOCTEN '*

4yeI0BeKa OTHOCHTENBHO J0AKH. [TomcTaBum "= B (1):
Tl +F )+ MF_=0

N3 nocnienHero BeIpaKeHUs

- oo,
V.o=—— 7
I u
M +m

O003HaUMM BpeMs IBU)KCHUS YelloBeKa uepes t, Toryma nepemerieHne J0IKA OTHOCHTEIBHO
Oepera OyaeT paBHO
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mo wmoo-
FloE= i

I=%_.t= -
M+

; M +m

rae ! — mepemenieHye 4enN0BEKa BIOIb JOIKH.
= - FH - FH -
L= t=-1 § t=-_" ]

Omeem.: M +m M+

3aoauu ona camocmoamenvHoll padomut

1. Ha Teno neicTBYIOT ABE CUIIbI F={3-1) u 2= (= 5.3 } Teno nepemMecTunoch U3 TOYKH C

xoopauHatamu (1, 0) B Touky ¢ koopauHatamu (—2, 3). Onpenenure padOTy, COBEPIICHHYIO
Kaxaou cuioil. Bee BenmunuuHb! Jath B cucteme CU.

Omeem: & =—12 JIx. =24 Jx.
2. Crosuuit Ha by 4yenoBek Maccoit M = 60 ke noBUT M4 Maccoil M = (),5 ke, KOTOpbIi

¥, = zﬂfy
JICTUT FOpI/I3OHTaJ'IBHO CO CKOpOCTBIO 1 c. Ha KaKoO¢C paCCTOHHI/Ie OTKATUTCA YCJIOBECK C

MSYOM II0 FOPH30HTAIBHOM MOBEPXHOCTH JIbJIA, €CIU Ko puimeHT Tpenns H pasen 0,03?
mv, V1
S = —j —_— 5.'1-
m+M ) Z2ug

3. UenoBek Ha 3emMJie MPBITAET HA BHICOTY hy=1x Ha KaKyl0 BBICOTY hﬂ, 3aTpaTuB Ty K€

Omeem.: CM.

SHEpruto, oH npsiruet Ha JIyne? Paguyc JIyHbl Ry = 0275 , a ee TNIOTHOCTh P11 = 0.6p;.
R
hy = 22 g7
Omeem: Prfn

4. Teno maccoit ™2 = %2 1pkymmeecs co CKOPOCTBIO V, HAJETAET Ha MOKOSIIEECS BTOPOE
T

TCJIO MW TOCJIC YIPYroro CTOJKHOBCHUA OTCKAKMBACT OT HEro 1moJ YyrjioM 2 K

2
EFJ- = — V o m
NIePBOHAYAILHOMY HAIPABJICHUIO CO CKOPOCTHIO 3 . Haiigure maccy *#2 Broporo tena.
13
g, = —my =26
Omeem: 5 KT.

5.1llapuk  Maccoif M COCKalb3bIBaET 1O  JKeloOy, MMEomeMy Ha  KOHIE
TOPH30HTANBHBIH y4acTOK ¢ BeICOTON H = 1,4 M. B KoHIe keno0a OH CTalKUBAeTCA C '
TaKMM JK€ IIAPUKOM, YCTaHOBJICHHBIM Ha mojcTaBke Ha Bbicote h = 0,7 M (puc. 5). Cunras
yaap abCoJIFOTHO YIPYTHUM, ONPEAETUTE JaIbHOCTD M0JIETa BTOPOTO HIapUKa.

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

6. Ha xoHIle CONIOMHMHKH, JeXKalllell Ha TJIaJKOM CTOJe, CHUAUT MaJeHbKUH Ky3HEUHMK
Maccbl M. C KakoW HaWMMEHBIEH CKOPOCTHI0 OTHOCUTEIHHO HEMOABHKHOTO HAOMrOIaTENs
JOJDKEH TIPBITHYTh KY3HEUWK, YTOOBI TMOMAcTh Ha Jpyrol KoHer cojioMuHKH? Macca

COJIOMUHKH M, ee aiuHa ‘.
it
=
Omeem: M+m

/.Ha rpynmy u3 Tpex TJaJKUX OIMHAKOBBIX KyOWKOB, JEXalIUX HA TJIaJKOH e

gi
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TOPHU30HTAIBHOMN MTOBEPXHOCTH, KAK MOKa3aHO HA PUCYHKE, HAJIETAET CO CKOPOCTHIO V TIIaJIKast
maiiba (puc. 6). Macca kaxxaoro kyOuka paBHa mMacce maiosl. J[namerp maiObl U ee BhICOTa
paBHBI pedpy KyOuka. OnpeaeanTe CKOPOCTH BCEX TEJ MOCTE COYIapEHUS.

Omeem: nocne yjaapa maida ocTaHaBJIMBAETCS, CPEIHUN KyOMK OCTAeTCSl HENOJBUKHBIM,

KpaiiHie KyOWKH OyIyT JBHUTaThCS CO CKOPOCTBIO "1 = “"Enozl yriaom 437 Kk HanpapieHHIO
CKOPOCTH JABHKEHUS IIaHObI.

8.T'py3 wMmaccoit *: mamaer Ha TWWIMTY Maccoil "2, yKpeIIeHHYI0 Ha MpPYKHHE

KECTKOCTBIO ¥ . OnpeiennTe HanOOJbIIEE CKATHE MPYKUHBI “*2% | eCIIM B MOMEHT yJapa Ipys3
o0Jagas CKOPOCThIO V. Y aap HEYNPYTHiA.

_ E[mi +m2:l

»Max
Omeem: k

9. Bepeka mmnbl ¢ = <04 nepebpomena 4epes O6nok. B HavanbHBI MOMEHT BEpEBKa
BUCUT CUMMETPUYHO OTHOCUTEIPHO BEPTHUKAIBHOMN MPSMOM, MMPOXOIAIICH Yepe3 och OJIoKa, U
MOKOUTCS, a 3aTeM B pe3yJIbTaTe HE3HAUMTEIHHOI'O TOJYKA HAYMHAET ABUTATHCS MO OJIOKY.
Byzaer nu nBwkeHHE BEPEBKH PaBHOYCKOpPEHHBIM? KakoBa OynmeT CKOpPOCTh BEPEBKH, KOT/Ia
oHa coigeT ¢ O1oka? Maccoit u pasmepamu 010Kka mpeHeOpeyb.

!
v= JE 10 u/
Omeem: NBWXEHNUE BEPEBKHU HE OyAET paBHOYCKOPEHHBIM. 2 :

10. B npoGupke maccsl M, 3aKpbITO# MPOOKOH Macchl M, HaXOAUTCs Karuist s¢upa. [pu |
HATPEBAaHUH NPOOUPKH NPOOKA BBUICTACT IOf AABICHHEM mapoB sdupa. IIpoGupka -
MOJIBEIIICHA Ha HEBECOMOM KECTKOM cTepxkHe anuHbl L (puc. 7). C kako MUHUMAIBHOM
CKOPOCTBIO JIOJDKHA BBUJIETETh MpPoOKa, 4ToObI MpOOHpKa cleiaia MOJIHBIM 000pOT BOKPYT
TOYKHU MojBeca?

Omeem.: m

IIpakTnueckas padora Ne 4
Tema: Ypagnenue cocmoanusn udeaibnozo 2aza
Iensv:
— 3aKpENUTh YMEHHS YUaAITUXCs ONPECNISAThH ONMBITHRIM ITyTEM MapaMeTPhl COCTOSIHUS Ta3a, IPOBEPUTH
3HAaHUE YPAaBHEHMSI COCTOSIHUS ra3a.
Omeemumos Ha 60npocwl:

1. Yro Takoe uneanbHbIN ra3?

2. OOBsCHUTE C MOMOIIBI0 MOJICTH «HACATbHBINA a3y, IOYEMY Ta3bl JETKO CXKHUMAIOTCS, OKa3bIBAIOT
JIaBJICHWE Ha CTEHKH COCYIOB JIF0OOW (POopMBI M pa3Mepa, 3aHUMAIOT JIFOOOW MPeT0CTaBICHHBIN
o0BeM

3. Uemy paBeH aOCOMIOTHBIN HYJIb 1O TKajie [lenpcusn?
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4. HazoBute 3 MaKpOCKOMHUYECKHX I1apaMeTpa, XapakTEePU3YIOUIUX COCTOSHHE JAHHOW MaccChl
pa3pekeHHOro rasa

5. Yrto Takoe Temmeparypa U 4TO OHa XapakTepusyeT?

6. Kakue pusnyeckre BennuuHbI BXOJAT B ypaBHeHUE Meneneea — Kimaneipona?

IIpakTuyeckne 3a1a4u
IHoan3ysicb ypaBHenuem MenjesieeBa — Kiianeiipona, BbIuMc/InTe, YeMy paBHA Macca BO31yXa,
3aM0JIHAIONIEr0 CTAKAH.

o Kakue nanHble HYXXHBI JUIs 3TOrO pacyera?

o Kakue npubopsl noTpeOyroTCst Ul BBIIOJIHEHHs 3TOI paboThI?
KaxoBa macca Bo3ayxa B kaOuHere pusuku?

o Kakue nannble Hy)XHBI AJIs1 3TOrO pacueTa?

o Kaxkue npubopsl Hy>KHBI J17151 BBIIIOJIHEHUS 3TON pabOThI?

o Jlo xakoii TeMIiepaTypbl HaJI0 HArpeTh BO3/IyX B KOMHATE, YTOOBI MOJIOBUHA MACChl BO3/1yXa
BBIIIIJIA YEPE3 OTKPHITYIO (OPTOUKY?

Tect Tect
1 eéapuanm OTBETHI 2 eapuanm OTBETHI
1. Kakas u3 npuBeleHHbIX HUKe 1. Pa3HocTh TeMmepaTyphbl TeJl
BeJMYHMH He OTHOCUTCH K yKa3bIBaer ...
MAKPOCKONMYEeCKUM napamerpam?
1. HaBi 1. ...Ha
€Hue IJIOTHOCTH TEJN
2. Macc 2.
a MOJIEKYJIbI HaIpaBlIeHUE TETJI000OMEeHA
3. O06mbe MeX/1y HUIMU
M 3. ...Ha
4. Temn 00beM Ten
eparypa
2. Ilpu kakoii Temneparype 2.  Yemy paBHa TemIeparypa mno
npexkpaniaercs ABUKeHHE MOJIEKYJI? mkaje Heabcus, ecan abcosoTHas
Temneparypa pasaa 300K?
1. 273K 4. -
2. 273K 273° C
3. 0°K 5. 0°C
4. 0C 6. 27°C
7. 300K
II1. IToacTaBUTH HEAOCTAIOLIME BEJINYUHLI B ... 3. IToacTaBuTH HegoOCTAIOIIIHE
BeJIMYMHBI B ...
1. ...t 8. ...m
A 9. ...V
3 T 10. ... M
4. YHuBepcajbHas razoas nocrossnaas | IV.Crenenb HarpeTocTu reJia
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- e XapakKkTepusyer ...

1. ...k=1,38"10%]Ix/K 11. ...
2. ..Na=6,31"10% momp’ pabora
! 12. ...
3. ...R=83lI MOJIEKyJia
Jox/(moib K) 13. ...
TeMIeparypa

V.*Kak u3MeHHTCs JaBJieHUe uaeajJbHoro raza npu | V.*Kak u3meHurcs 1aBJjieHue HaeaJlbHOr0

yYBeJIHYEeHUH ero ra3a npy yBeJM4YeHHH ero
o0beMa B 2 pa3a M IPU YMeHbIIEHUH a0COJIIOTHOM 00beMa B 4 pa3a U IPU YMeHbIIEHU U
TeMIiepatypsl B 2 pa3a? a0CcoJIIOTHOI TeMnepaTypsl B 2 pa3a?
1. Ywmensumtcs B 4 paza 1. YmeHb
2. YMeHbLIUTCS B 2pasa muTes B 8 pasa
3. OcraHeTcsi HEU3MEHHBIM 2. YMeHb
4. YBenuuutcs B 4 paza muTes B 4 paza
3. Ocrane

TCSI HEU3MEHHBIM
4. Ysenu
yuTCs B 4 paza

IIpakTuyeckas padora Ne 5

Tema. Ilepewtii 3aK0OH MEPMOOUHAMUKU

Henu:
o NOMOYb Y4AUUMCA OCMBLCIUMD Du3UecKoe codepiicaniie nepeoco 3aKOHa
MepMOOUHAMUKU,
o paccmampusas KaiecmeeHnHvie 3a0ayu, NOKA3amb, Ymo NposeieHUs 0eticmaus Nepeoco
3aKOHA MEePMOOUHAMUKY UMEIOM MECHO 8 OKPYICatowem mupe;
o Ha npumepe peuleHusi KOHKPEmHbuLX paACHemHbLX 3a0ay HaAy4ums Y4auwuxcs nPpUMeHsmsy
nepeoe Hauauio mepmMoOUHAMUKU K ONUCAHUIO UZ0NPOYECCO8 8 UOeAbHOM 2a3e.
Kauecmeennwie 3a0auu

1. MoxHO 71U mepenaTh CHCTEME HEKOTOPO€ KOJMYECTBO TEIUJIOTHI, HE BBI3bIBAS NPH OTOM
MOBBIIICHUS €€ TeMIIepaTypbl?

2. Tloyemy mpu XOIIOCTBIX BBICTpPENAaX CTBOJ MYIIKH HarpeBaeTcs CUJIbHEe, YeM NpU CTpenbde
CHapsanamMu?

3. Tlocne cunbpHOrO MITOPMA BOJIa B MOpE CTaHOBUTCS Teruiee. [Touemy?

4. OpuH nodT Tak nucai o kamie: "OHa Kuja U o CTEKIy TEKJIa, HO BAPYT €€ MOPO30M OKOBajo, U
HETOABHKHOM JIbIWHKON Karuis cTajia, a B MUpe MoyoaBmioch Tera. Bl cornacHsl ¢ mosTom?
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5. Myka u3 >EpHOBOB BBIXOJUT ToOpsiuei, xyie0d BBHIHUMAIOT U3 TEYM TaKKe TopaduM. Yem
BBI3bIBACTCS YBEIIMUEHUE SJHEPTUU B KAKIOM U3 ITUX CIy4acB?

6. Ilouemy KIMMaT OCTPOBOB yMEPEHHEE M POBHEE, YeM KIMMAT MaTePUKOB?

Ilpumepot pewtenusa pacuemnsix 3a0ay
3agaua 1.

WjeansHblii ra3 ¢ IOKaszaTeneM anuabaThl | pacIIMpwid MO 3akoHy P = al, rae o = const.
[TepBoHavanbHblii 00beM rasza Vi. B pesynpraTe pacmmpenus o0beM yBenwuuics B 1 pa3. Haiimure
MpUpalleHUe BHYTPEHHEN YHEPTUU Ta3a.

Pewenue:

H3meHeHune BHYTpeHHeﬁ OHCPIun UJACAJIbHOI'O rada paBHO

FH
ﬂU=U2—U1=—Uv(?Z—T§] )
I
HauanpHOe cocTosiHHE ra3a MOAYMHSIETCS YPaBHEHUIO
i
RV =ZRT, )
H
KoneuHoe cocTosiHue - COOTBETCTBEHHO, YPaBHEHUIO
##
H
[Ipunumas Bo BHUMaHue, uto P=aV u Vo=nmV1, ypaBHeHnus (2) u (3) MOKHO 3anucarh B BUJIE
##
ol = ZRT, (4)
H
##
an®ry = = RT, (5)
HL
Borunras u3 (5) (4), Haxoaum
2f.2 _
-4 = -] 6
” g (6)
HL
[Toncrasmss (6) B (1), monmyuaem
C
ﬁU:%an{nz—l) ()
Haitnem Cv uepe3 !, HCTIONB3ys COOTHONIEHHS
Cr
g, " ¥ (8)
U3 (8) u (9) mist Cv Haxoaum
R
Oy = ——
[Toacrasmsis (10) B (7), momydaem
1
ggzﬁqaﬁz(ﬁ—l) (11)
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2= ar?fy? - 1)

Omeem: N3MEHEHNE BHYTPEHHEN SHEPIruu paBHO

OueBugno, uro 4L/ =0U;=U1 >0 10 ecrp BHYTpeHHsSs OHeprms rasa B OTOM IPOLECCE
YBEJIMYUBACTCSI.

3agaua 2.

I'a3, 3amumarommii o6beM Vi = 2 M3 mpu napnenuu P1= 4-10° I1a, coBepimiaeT Kpyrosoii mporiecc,
COCTOSIIIIMKA M3 HECKONbKHUX d3TamoB. CHayalla ra3 M30XOPHUYECKU OXJIAXKAAETCA 10 TEeMIIepaTypbl, MpU
KOTOpO# ero maeneHue pasHo P2 = 10°Tla. 3aTeM oH M306apHYecKH OXIAKAAETCA IO COCTOSHHSA, U3
KOTOPOTO0 BO3BpAIllaeTCsl B HAYaJbHOE COCTOSHHE TaKUM O0pa3oM, YTO €ro JaBJICHHE H3MEHSETCs C
u3MeHeHHeM oObema 1o 3akoHy P = al (a - moctosHHas BenuuuHa). Hapucyiite rpaduk mgaHHOTO
KpYyroBOro Ipoliecca Ha PV-nuarpaMMe u HailiuTe COBEPIICHHYIO T'a30M paboTy.

Pewenue:

Kak cnenyer u3 ycioBust 3agaun, COCTOSHHS Ta3a 1 U 3 u300paxaroTcss TOYKaMHU, JSKAIUMU Ha‘
npsiMot P = aV, mpoxojsiie yepe3 Hayano KoopauHart (puc. 1). D1o o3HauaeT, 4yTo

Pi=oaViuP3=al3

C yuerom Toro, uto P2 = P3, mony4yaem

B
V=21 =05 ().

1 ().
PaGota npu kpyroBom mpoiiecce YMCICHHO paBHA IUIOMIAN (UTYPBI, OTPAaHUYEHHOMN TpadKOM STOTO
mpoiiecca, B JaHHOM CiIy4ae - IUIOIIaId TpeyroyibHuKa 123.

A= (5~ BYK -73)

IoACTaBJIIAA V3, oJjJryqacm

2
M: 2,25-10% ().
28 (Jx).

Omeem: paboTa B JaHHOM KPyTOBOM TIporiecce paBHa 2,25 -10° JIx.

A=

3aoauu ona camocmoamenbHoi padomul

1. Hag rasom coBepIiaioT JBa TEIUIOBBIX IPOIECCa, MEPEBOJAS €ro W3 OJHOTO M TOro JKe | /..
HAYaJIbHOTO COCTOSHUSI U Harpemas 10 OJWHAKOBON KOHEYHOW Temmepatypsl (puc. 5). [Ipum kakom -
MPOIIECCE a3y COOOIIaeTCsl OOBINEE KOJTHMIECTBO TEIIIIOTHI?

Omeem: 0OJbIIIee KOJWYECTBO TEIUIOTHI TIOJBOJMUTCS B TOM TIpOIlecce, TJie KOHEYHBIH 00beM Tasa
OoJbIIe.

2. OauH MOJIb UACATBHOTO Ta3a, HAXOASAIIUICSA MPU HOPMAIIBHBIX YCIOBUSIX, IEPEBOJAT U3 COCTOSHUS
1 B cocrossaue 2 aByms crmocobamu: 1->3—>2 um 1->4-—>2 (puc. 6). Haligute oTHOIICHWE KOJIHYSCTB
TEIUIOTHI, KOTOPBIE HEOOXOIUMO COOOIUTE | MOJIO Ta3a B TUX ABYX MpPOIECcCax.
O 13

Omeem: Cp 11

3. Hekoropoe KOJIMYECTBO OJHOATOMHOIO Ta3a 3aHmMaeTr oowveMm Vi= 0,1 M Mpu JaBjieHuu P1 = 2
-10° IMa. Eciu ra3 nepexouT U3 9TOr0 COCTOSHHUS B KOHEUHOE COCTOSHHE 2 CHAJaNa IIpH H300apUIecKoM,
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a 3aTeM IIpH M30XOPUYECKOM HArpeBaHHH, TO OH coBepmiaeT pabory 41 = 4-10* Jlx. Ecnu sxe mepexos
OCYIIECTBIISICTCS HEIOCPEICTBEHHO MO MpsiMoii 1-2, To paboTa raza A2 = 5 -10* JIxx. Haiiaute naBnenue u
00beM raza B KOHEYHOM COCTOSIHUM 2, a TaK)K€ KOJMUYECTBA TEIUIOTHI, MOJYyYEHHbIE T'a30M B 000MX
ciydasx (puc. 7).

Omeem: V=0,3(m3), P=3 -10°%(Ta), Q1=5,05 -10*(Tx), Q2=6,05 -10*(Jx).

4. WpeanpHbIi OJHOATOMHBIA Ta3, 3aHUMABIIMK TPU JaBJICHUH P = 10°Tla o6veM Vi= 2 M5,
pacmmpsieTcsi TakuM 0o0pa3oM, 4To TpaduK Mpolecca pacimpeHus uzoOpaxaercs Ha PV-mgmarpamme
oTpe3koM npsiMoii (puc. 8). Haitnure o0beM M AaBlieHHE ra3a B KOHIIC PacIIMPEHHs], €CJIM U3BECTHO, YTO
ra3 B 3TOM MPOLECCE MOMy4Ha KommdecTBO TermnoThl Q= 3,5 -10° ik u cosepmmn paboty 4 =
1,1-10° JIx.

Omeem: P2 =1,2 -10° [1a, V2 = 3 M°.

X

5. Uerbipe MOJIS Ta3a COBEPIIAIOT MPOIECC, U300pakeHHbI Ha puc. 9. Ha kakom ywactke 5%~
pabora raza MakcumasibHa?

Omeem: paboTa ra3za MaKCUMallbHa Ha y4JacTke 3-4.

IIpakTHyeckas padbora Ne 6

Tem:. KIIJI TenioBbIX MAIIUH

Henu:

o TIOMOYb yJauumcs c(hopMyIHMpOBaTh IPUHIUIBI paObOTHI TEIIOBOM MaIlIMHBI, pa300paTbces
B €€ MPUHIUIINAIBHOM, C TOUKH 3peHUs (PU3UKH, YCTPOICTBE;

0 HAY4YUTb BBIYUCIIATH ITOJIC3HYIO pa60Ty, COBCPUICHHYIO TEIIOBOM MaIlIMHOM 3a MUK,
o OCBOHUTb MCTOABI pacucTa K.II.[1. TCIJIOBBIX JBUTaTEIICH.

Kauecmeennwie 3a0auu

1. Bocxomsmuii OT TOBEPXHOCTH 3€MJIM TOTOK BO3AyXa MPEACTABISIET COO0M CBOEOOpa3HBIM
TEIJIOBOM JBUTATENh. YKaXUTE B HEM OCHOBHBIE YAaCTH, MPHUCYIIHE IJ0OOOMY TEMJIOBOMY
JBUIaTEIIIO.

2. Yro sBasercs Har PEBATCIIEM U XOJIOJUJIBHUKOM B PAKECTHOM JIBUT areie?

3. CraHer 1M K.I.J. TEIUIOBOW MamuHbl paBHBIM 100 %, ecinu TpeHUE B YacTAX MAIIUHBI CBECTH K
HYJH0?

4. Kakue IIYTU Bbl MOKCTC YKa3aTh JJI MMOBBIIICHUSA K.I1.J1. TCIJIOBBIX IlBI/Il"aTCJ'ICI\/'I?

5. Tloyemy B KauecTBE UCTOYHUKOB DHEPTHH 3aTPYJHUTEILHO HCIIOJIB30BaTh BHYTPEHHIOI YHEPTHUIO
BOJI MUPOBOT'O OKE€aHa U 3eMHOI aTMocdepbl?

Ilpumepwt pewsenus pacuemuvix 3a0ay

3agaua 1.

PaGouyee  BemiecTBO, BHYTpeHHss  dHeprus  kotoporo U ceazama ¢ japienmem P u'':
o0bemoM V cootHomenreM U = kPV, coBepimiaeT TepMOAMHAMMYECKHI IMKJ, COCTOSIIMM M3
u300apbl, M30Xopsel U anumadatel (puc. 1). Pabora, coBepiieHHas BEIIECTBOM BO BpeMs H300apHOTO
nporecca, BM = 5 pa3 npeBblIaeT padOTy BHEIIHUX CHUJI IO CHKAaTHIO BEIIECTBA, COBEPLICHHYIO INPH
angnabatnyeckom mpouecce. K.n.a. nukina n=1/4. Onpenenwure K.
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Pewenue:

K.n.a. nukia mo OIpPCACIICHUIO PaBCH

&
Ilone3nasn pa60Ta, COBCpHICHHAA BEIICCTBOM 3a IIUKJI
A= Ay~ Any (2)

rae A1z - pabota, coBepiraemas BEIIeCTBOM Ha u3o0ape 1—>2, Az1 - paboTa, coBepIlIeHHAs HaJl
pabounm BemiecTBoM Ha aauadare 3—>1 (Az1 < 0).

B mannoMm nmkie Temno Q1 moaBoAUTCS K pabodeMy BEIIECTBY TOJIBKO HA M300apUUYECKOM YUaCTKE
nukia. CornacHo 1-My Havyany TepMOJUHAMUKA

) = alp+ 43 (3)
rnei U1, - m3MeHeHne BHYTpEHHeH SHepruy pabodero BEIECTBa Ha ydacTKe IuKia 1—>2.

Hcnonb3ys 3ajaHHYIO B YCIIOBUU 33J]a4l CBA3b BHYTPEHHEW SHEPrUM pabOyero BEIIEeCTBa C 1aBICHUEM
1 00beMOM Ha u300ape 1—>2, MOKHO 3amucaTh

AUy = kP, — ¥, | = kPAY = ki), (4)
Torna
Ql=|k+].|z"'112 (5)
Ay = the
VYuursiBas, 4TO, COINIACHO YCJIOBHIO 3a7a4H, # - ypaBHeHHe (2) MOXKHO MPEICTABUTH B BUJIE
Ay _ m-1)
ﬂ:ﬂlz_;:Tﬂlz (6)

IMoxcrasnss (5) u (6) B (1) u pemast oTHOCHTETBHO K, HaxoauM
m—1—Tm
ik

Omeem: kK=2,2.

3agaua 2.

PaGouee BEIIECTBO TEMIIOBOI MAIIMHBI coBepiraeT UK Kapro Mexy nsorepmamu T u Ty (T1>T)
(puc. 2). XonoJuIbHUKOM SBIISIETCS pe3epByap, TeMIreparypa KOTOpOro nocTossHHa 1 paBHa T2 = 200 =
K (T2<T). TennooOMeH Mexay pabouuM BEIIECTBOM U XOJOJMJIBHUKOM OCYIIECTBIISIETCS MOCPEACTBOM
TETIONPOBOAHOCTH. KONMMYeCTBO TEIIOTHI, OTAaBaeMOe B €IMHHILY BPEMEHU XOJOMMIBLHUKY, ( = a(T-T2),
rae o = 1kBT1/K. TemmooOmeHn pabGodero BemiecTBa ¢ HarpeBaTelieM IPOUCXOAUT HEMOCPEICTBEHHO
npu T1= 800 K. Ilomaras, 4To NPOAOIKUTEIBHOCTh H3O0TEPMUUYECKHX IPOILECCOB OJMHAKOBA, a
aanabaTHYeCKX - BechbMa Malla, HalauTe TemrepaTypy "XojoaHoil" wu3zorepmsl T, MpU KOTOpOW
MOIITHOCTh TEIUIOBOW MalMHbl HanOoJbmas. OnpeaenuTe HanoOIbIITYI0 MOITHOCTh TEIUIOBOW MAllHBbI.

Pewenue:

k= =22

3a BpeMsi TXOJOAWJIbHUK MOJy4aeT KOJIUYECTBO TEILIIOTHI
g, =alf-Tynr (1)
K.n.a. nukna Kapnao

:QH_Q;:_?E_T

Ty % @)

[Tone3nas paboTa TEMI0BOM MAITMHBI 32 ITUKJI paBHA
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HZQH_Q;::QH[I_%J 3

IIpeodpasyem (3), BoipasuB Qu uepes Qx, ucmonb3ys (2):

H:Q{I—%J% (4)

[MoxcraBus B (4) Qx u3 (1), morydaem
A=aT-T, lc[%—l] (5)

ITonHoe BpEMs IMKJIAa, 3@ KOTOPOEC COBEPIIACTCS 3Ta pa60Ta, PaBHO 2 T, CJIEA0BATEIbHO, MOIIIHOCTD

paBHa
T
at’ -7, {_1 —1]
w=2o 7 :E(ﬂ_ﬁ_ﬂg] (6)
2T 2T 2 T
d4N
N=Nmnpnﬁ=ﬂn = <[]
ot ot
N TT
=2 1=
di T2 (7)

T = fT.7) = 400

N3 (7) BugHO, 4T0 N = Nmax ipu K.

N =21 -2 T +T, =100
2 KBT.

Omeem: HanbobIlasg MOIHOCTh MalMHBI paBHa 100 kBT.
3aoauu ona camocmosamenvHoii pabomut

1. TennoBasi MamHa UMeeT KOIPGUIIMESHT mose3Horo AecTBus (k.m.a.) 1 = 20 %. Kakum ctaner ee
K.IL.J., €CTTH KOJIMYECTBO TETIOTHI, MOTpebisieMoe 3a UK, yBenuuuTcs Ha 40 %, a KOJTM4eCTBO TEIUIOTHI,

OT/IaBa€MO€ XOJIOJWIBHUKY, YMEHbIIUTCS Ha 20 %7

f= 0,54

Omeem: K.IL.JI. MAIIXHEL CTAT | , TO €CTh YBEJIMUUJIICS, U COCTABIISIET MpUMepHO 54 %.

2. Paccuuraiite K.11.J1. IMKJIOB, IPEICTABJIICHHBIX Ha pUC. 4.

F i F i Fa
3R 2=——p? 3P} 2 3P 2
2Pyt A Y 2Fqt 2Fqt
Fot 1 | Fop 1 3 Fot 1
- .V A .7 .
Fo 2Fp 3 Fo 2Fp 3 Fo 2Fp 3.
a b) E)
Puc. 4
AL -V W35 - F F 4
“lz[lnzﬁre?)[ﬁa;vn}zﬂ’zg T =22%
e
Omeem: o¥p Oy 4F, | S—=
W
28 2P b
Ng=—00 =125 ’ i\
165, flz=125% 2P >3
M sl
Pu 1 e 24
Fa av "



2RV DRV,
- 0o i R P N =11%
1280, +6BV, 18R, §

Uk

3. Ha puc. 5 mokasaHsl JjBa 3aMKHYTBIX TEPMOAMHAMHYECKUX LMKJA, IPOU3BEACHHBIX C HCaIbHBIM
OJTHOATOMHBIM ra3zoM 1—>2—>3—>4—>1 u 1->5->6—>4—>1. ¥V xakoro u3 MUKIOB KO3()PUIHEHT MOJIE3HOTO
nercTBu Boilie? Bo ckosibko pa3?

Omeem. i1 BTOPOTO IUKJIA K.11.1. BbIIe, N1=0,74n2 .

4. HalimuTe K.I1.J. IIMKJIA, COCTOSIIETO U3 ABYX M30XOp U ABYX aguadat (puc. 6). Pabounm BemecTBoM
siBJIsIeTCsl a30T. I3BeCTHO, 4TO B Mpejenax ukia oobem rasa usmensiercs B 10 pas, o ectb Vmax / Vmin=10

Omeem: k... uukna paseH 60 %.

5. Onpenenure K.I1.J. IUKJIA, TIOKa3aHHOTO Ha puc. 7. ['a3 uaeanbHbld OTHOATOMHBIA. Y4acTKu 2—>3 u
4—>5 Ha "epTexe MPEICTaBISIOT COO0H Tyru OKPYKHOCTEH ¢ meHTpamu B Toukax O1 u Oo.

Omeem: x.11.7. MKIa paBeH 19 %.

IlpakTHyeckas padora Ne 7
Tema: Onpedenenue énaxcnocmu 6030yxa
Ienv: npumensamo popmynvl abconrOmMHOU U OMHOCUMENLHOU GNIANCHOCMU NPU PeUleHUU 3a0ay
Kpartkas Teopus:

Z[J'ISI TOTO YTOOBI KOJIMYECTBEHHO OLCHUTH BJIAJKHOCTH BO34YyXa, IOJB3YHOTCA IMOHATUAMU a0COJTIOTHOH
U OTHOCUTEJIBHOU BJIAKHOCTH.

A0COJI0THAS BJIAKHOCTh — 3TO KOJIMYSCTBO rpaMMOB BOJSHOT'O ITapa, COACPIKAIICCCI B 1 M3 BO31Yy-
Xa IpH JaHHBIX YCIIOBUAX, T. €. 9TO IIJIOTHOCTb BOASHOTO I1apa p, BBIPAXKCHHAA B F/M3.

OTHOCHTENbHAS BIAXKHOCTH BO3ayXa ¢ — OTO OTHOLICHHUC a0COJIIOTHON BJIAKHOCTH BO3ayXa p K
IIJIOTHOCTHU p0 HACBIIICHHOI'O ITapa Ipu TOM Ke TEMIICpaType. OTHOCI/ITGJ’IBHYIO BJIA’JKHOCTB BBIPAKAIOT B

IPOLIEHTAX:
9 =(p/py) - 100 %

KOHI_ICHTpaI_[I/I}I Imapa CBs3aHa C JaBJICHHEM (po = nkT), MO3TOMY OTHOCHUTCIIBHYIO BJIA)KHOCTH MOXKHO
OIIPEACIINTh KaK MPOLCHTHOC OTHOIICHHC NMapHHAJIbLHOI0 JaBJEHHUS P Mmapa B BO3AYyXE K JaBJIICHHUIO Po
HACBINICHHOTO I1apa Ipu TOM XKe TCMIICPATypEC:

¢=(p/py) - 100 %

[Ton mapuuaabHBIM JaBJIeHHMEM MOHUMAIOT JIaBJI€HUE BOJSHOIO Hapa, KOTOPOE OH MPOU3BOJIUI OBI,
eciu ObI BCe APYTHE ra3bl B aTMOC(HEPHOM BO3/TyXE OTCYTCTBOBAIIH.

Ecnm BiakHbIN BO3AYX OXJIAXKIATh, TO MPU HEKOTOPOH TEMIEPATYpe HAXOIAIIUKCA B HEM Map MOKHO
JIOBECTHU 10 HacwllleHus. [Ipy nanpHelemM oxaakI€eHUU BOASIHOM Nap HA4HET KOHJIEHCUPOBATHCS B BUE
POCBI.

1 BapuanT

1. Ha pucyHke npeacTaBlieHbl Ba TEPMOMETPA, UCIOJIb3YEMbIE AJISl ONpeIeICHHs] OTHOCUTEIBHOMN BlIaX-
HOCTH BO3JyXa C MOMOIIBI0 MCUXPOMETPUIECKON TaONHUIBI, B KOTOPOUW BIAKHOCTh BO3JyXa yKa3aHa B
npoueHTax. llcuxpoMerpuueckas Tabauia IpeacTaBiIeHa HUXKE.
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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
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UTHUCHWICIIbHAA BJIA/RHUCIb BUsAyxa B 1IOMCHIC-

HHH, B KOTOPOM IIPpOBOAMUIIACH CbEMKA, PaBHA

2. OTHOCHUTENbHAs BJIIAXXHOCTH BO3AyXa paBHa 42%,

napoyuaJIibHOC JABJICHHC IIapa IIpU TEMIICPATYpE

Pa3HOCTh 1MOKa3aHMii CyX0ro U BIAKHOTO TEPMOMETPOB

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 [69 |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

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

22

100 92 |83 |76 |68 [61 |54 |47

40

23

100 92 |84 |76 |69 |61 |55 |48

42

24

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

43

25

100 92 |84 |77 |70 (63 |57 |50

44

paBHO 980 //a. /laBieHue HACBILIEHHOTO Mapa MpH 3aJaHHON TeMIepaType paBHO (OTBET OKPYIJIHUTH J10

LEJIBIX)

3.0THOCUTENBHAS BIAXHOCTh BO3AyXa B IMJIMHAPE MO mopimHeM paBHa 60%. Bo3zmyx m3orepmuuecku
C)KaJIM, YMEHBIIINB ero 00bEM B J1Ba paza. OTHOCHUTENbHAs BIAXKHOCTh BO3/lyXa CTaJa:

4.B COCyJ€C Mo MOPHIHEM HAXOAUTCA HEHACHIIIEHHBIN mnap. Ero moxHo MNEPECBCCTHU B HaCbImeHHbIﬁ,

1) u306apHO MoBkINIAsk TEMIEpaTypy 2) J00aBiss B COCYHA APYrou ras
3) yBenuuuBasi 00beM mapa 4) ymenbliiasg o0beM napa

5. OTHOCHUTENbHAS BIAXKHOCTh BO31yxa B KomMHaTe paBHa 40%. KakoBo cooTHoleHHE KOHIEHTpaluu N
MOJIEKYJI BOJBI B BO3yX€ KOMHAThl M KOHLIEHTPALMH Ny .. MOJIEKYJ BOJBI B HACBILIEHHOM BOJSHOM Iape

MIpU TOM ke Temreparype?
1) n MeHb1IE B 2,5 paza 2) n OosbLe

3) n MeHb1IE Ha 40% 4) n GonbIiie

B 2,5 pa3a

Ha 40%

6. KakoBa oTHOCHTENbHAs BIOKHOCTH BO3ayxa mpu Temmeparype 20C , eciau Touka pockl 12C . [laBneHue
HachlleHHOro BogsgHoro napa npu 20C pasno 2,33 klla, a npul2C — 1,40 xIla. OTBeT BbIpazure B npo-

LEHTaX U OKPYIJIUTE J0 LENbIX.
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7. Ha pucynke u3o0OpaxeHa 3aBH- 100 T T T T T T T T /
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8. OTHOcUTeNbHAS BIAXHOCTh BO3AyXa B 3akpbeiToM cocyne 30 %. Kakoit Oynmer oTHOcuTenbHas BIaX-
HOCTB, €CITi 00BEM cocy/ia IpH HEM3MEHHOH TeMmIeparype YMeHbIIUTh B 3 pa3a? (OTBeT naTh B MPOLICH-
Tax.)

9. duem nipu temmneparype 19 °C oTHOcUTenbHas BIAXKHOCTh Bo3ayxa Obuta 70%.CKoabKO BOABI B BUJE
POCBHI BBIJICIUTCS M3 KAKIOTO KYOMYECKOTO METpa BO3/yXa, €CJIM TeMIleparypa HOUYbl0 MOHU3UIACh 10 7
°C?

10. OTHOCHTENBHAS BIAKHOCTH BOJISHOTO Mapa B cocyne npu temmeparype 100 °C pasua 62%. Kakosa
IUIOTHOCTH 3TOro0 Mapa? (OTBET AaTh B KI/M°, OKPYTJIUB JI0 COTBIX JOJIEH.)

2 BapuaHT

1. Ha PUCYHKC TPCACTABJICHBI ABa TCPMOMCTpPA, UCIOJIB3YCMbIC JIA OIIPCACIICHUS OTHOCUTEIIbHOM
BJIAXKHOCTH BO3ayXa C IIOMOIIBIO HCHXpOMGTpPI‘IGCKOﬁ Ta6.]'H/IIH)I, B KOTOpOﬁ BJIAKHOCTB yKa3aHa B IIPO-
OCHTAax. HCI/IXpOMCTpI/I‘{eCKa}I Ta6J'II/II_Ia MpeaACTaBJICHA HUKC.

Pa3nocTh mokazaHuii cyXoro u BIa)KHOTO TEpPMOMET-
pos

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 |69 [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
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17 100 |90 (81 |72 |64 (55 |47 |39 |32

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

°C o
30 30 20 30 21 100 |91 |83 |75 |67 |60 |52 |46 |39

22 100 |92 |83 |76 |68 |61 |54 [47 |40
50 50 50 50 23 100 |92 |84 |76 |69 |61 |55 |48 |42

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

25 100 (92 |84 |77 |70 |63 |57 |50 |44

Kakoii Obl1a OTHOCHUTEbHAS BJIAKHOCTHh BO3yXa B TOT MOMEHT, KOTJa IPOBOAMIIACE chemKka? (OTBeT
JaiiTe B MPOLICHTAX.)

2. JlaBneHue HachllleHHOro napa npu temmeparype 15 °C paBno 1,71 klla. Ecnu oTHOcHTeNnbHAs Biiax-
HOCTb BO31yxa paBHa 59 % To KakoBO NaplMalbHOE JaBieHue mapa npu temneparype 15 °C? (Otser
JalTe B TacKaJIsx.)

3. OTHOCHTENbHAS BIAXKHOCTh BO3JlyXa B IMJIMHAPE MoJ nopuHeM paBHa 50 %. Bo3ayx m3zorepmuuecku
C)Kallu, YMEHbIIUB ero o0veM B 3 pasa. KakoBa ctana oTHOCUTeNIbHAs BIaXHOCTh Bo3yxa? (OTBeT naTh B
IpPOLIEHTaX. )

4.B COCyJC Mo MOPHIHEM HAXOAUTCA HEHACHIIICHHBIN mnap. Ero moxHo INEPEBCCTHU B HaCBImeHHBIﬁ,

1) no6GaBysist B cocy Apyroii ra3  2) ymeHslnas o0beM napa
3) yBenuuuBasi 00beM mapa 4) n300apHoO MOBBIIIAA TEMIEPATYPY

5. OTHOCUTENbHAS BJIAXKHOCTH BO3ayXxa B KoMHare paBHa 40%. Uemy paBHO OTHOIIEHHE — KOHIIEHTpA-
IUA MOJIEKYJT BOABI B BO3JYXE KOMHAThl K KOHIIEHTPAIIMK MOJIEKYJ BOJIbI B HACBIILIEHHOM BOJSTHOM Iape
MIpU TOM ke Temreparype?

6. KakoBa OTHOCHUTEIIbHAS BIQKHOCTH BO3ayXxa npu Temieparype 19 °C, eciu Touka pocer 7 °C? JlaBie-
HUE HacbIIEHHOTo BoAsHoro napa npu 19 °C pasno 2,2 klla, a mpu 7 °C — 1,00 xIla. OTBeT BrIpasute B
MPOLEHTAaX U OKPYTJIUTE JI0 LIETBIX.

7. OTHOCHTENbHAS BIAXKHOCTh BO3AyXa B 3akpbIToM cocyne 30 %. Kakoil cTaHeT oTHOCUTENIbHAs BIIaX-
HOCTb, €CJIM 00BEM cocya IpU HEM3MEHHOH TeMIiepaType yMeHbIuTh B 1,5 paza? (OTBeT 1aTh B MPOLIEH-

Tax.)

8. B xomHare npu temmneparype 20 °C oTHocuTenbHass BIaXHOCTh Bo3ayxa 20%. CKONBKO HYXHO
UCTIAPUTbH BOJBI IS YBETUUEHUS BIaXHOCTH 710 50%? O6bem komHaTh! 40 M3.
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9. OTHOCHTENBHAS BIAKHOCTH BOASHOTO mMapa B cocyae npu temmeparype 100 °C pasua 81 %. Kakosa
IUIOTHOCTB 3TOro napa? OTBET BbIpa3uTe B KI/M3 U OKPYIJIUTE 10 COTHIX JOJEH.

10. Ha pucynke nzo0paxkeHa 3aBUCUMOCTh JJaBJICHHsI ) HACBIIIEHHOTO BOJSHOTO Mapa OT TeMIeparypsl T.
Toukoii A Ha 3TOM rpaduke 0003HAYEHO COCTOSHUE Tapa, HAXOASIIETrocs B 3aKpbITOM cocyne. Uemy
paBHA OTHOCHUTEJIbHAS BJIAXXHOCTH BO3/yXa (B MpOLIEHTax) B 3ToM cocyae? OTBET OKpPYIJIHUTE 10 1EJI0T0
qHCla.

P, klla
1 (b

65 5 e A et e ek
e e e e e e

70

60 - I 1 - 1 - ’

40 B

20 .".I'.I.'A,}..I'.

10 P B

] 20 40} 6l 80 100 4,°C

IIpakTHyeckas padora Ne 8

Tema: Onpedeﬂenue NOGEPXHOCHIHO20 HAMAINHCEHUA JHcuoKocmu.

Hesn:

=

paseumue no3HA8AMEbHbIX UHMEPeco8 NPU 6blNOJHEHUU IKCHEPUMEHMANbHBIX UCCLCO08AHUIL,

2. opmuposams ymenue camocmosmenvbHo blNOJIHAMb ONbLMbL, NPOBOOUNb HAONIOOCHUS U USMEPEHUS,
OCYWeCmBIAMb 3aNUCh, MAMEMAMUYECKYI0 00pAbOMKY pe3yibmamos dIKCNEPUMERMA, (HOpMyIuposams
661600,

3. ucnoavzosame npuobpemennvle 3HaHUs OJIsL PEULeHUsT NPAKMUYECKUX 3A0aH.

1. BoinosiHeHHe IKCIIEPUMEHTAJBHBIX 32/IaHU.

1. O6Hapy:keHue CHJIbI MOBEPXHOCTHOTO HATSIKEHUST KMIKOCTH.
O6opynoBaHme: cTakaH ¢ BOJOM, KyCOUEK IIACTUINHA, METIS IPOBOIOYHASL.
Ilopsinok BeINOJHeHUs] pa0OTHI:

1. CkaraliTe U3 KycouKa IUIaCTUIMHA AapUK JuaMeTpoM 2-3 MMm. OCTOPOKHO MOJOKUTE €ro Ha IOBEPXHOCTh BOJIbI
[IPH [TOMOIIIM [TPOBOJIOYHOM ey, PaccMoTpuTe popMy OBEPXHOCTH BOJIbI OKOJIO HIAPHKA.

2. [lorpysure mapuk B Boy. [louemy B 3TOM cityyae mapuk TOHET?

3. OmycTuTe MPOBOJIOYHYIO TIETIIIO B CTaKaH C BOJIOH, a 3aTEM OCTOPOXHO BBIHBTE €€ U3 BOJBI. B metie
obpazoBanack ieHKa. OCTOPOKHO H3MEHINUTE TUTOIIAAb IOBEPXHOCTH TUIEHKH. J[7151 9TOTO pa3aBuraiiTe u
cONMmKaiTe KOHIIBI MPOBOJIOYHOM TeTau. Kakas cuia yaepkuBaer BOy B retie?

2. BolsicHeHH e 32aBUCMMOCTH CHJIbI IOBEPXHOCTHOT0 HATSIZKEHUSI KUIKOCTH OT TeMIePaTypbl U HAJIUYHUS
npuMecei B KUJAKOCTH.
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OO0opyaoBaHue: CTaKaH C XOJIOJHOMN BOJOMH, CTaKaH ¢ ropsucii BOJOMH, IPpoOUpPKa ¢ TaIbKOM, KyCOYEK MbLIA,
KyCOUEK TUIaCTUINHA, TS MPOBOJIOYHAS.

Iopsiok BoinoiHeHNsI PA0OThI:

1. CkaraiiTe U3 Kycouka IUTACTHIIMHA IApHUK quameTpoMm 2-3 MM. [lomokuTe ero ¢ moMomIs0 MPOBOIOYHOM METIN
CHaualia Ha MOBEPXHOCTh XOJIOAHOM BOBI, & 3aTEM — rOpsiyeil.
CpaBHUTE pe3yJIbTaThl OMBITOB  OOBSICHUTE UX.

OTBeTHhTE HA BOIIPOCHI:

e  3aBHCHUT U KOAPPHUINEHT TOBEPXHOCTHOTO HATSXKEHHUS BOJIBI OT TEMIIEpaTyphl?
e llo kakoMy mpu3HAKy 00 STOM MOYKHO CYTUTH?

2. [TochlnbTe TaIbKOM IOBEPXHOCTD XOJIOAHOM BOJIBI B CTakaHe. J1Jis 3TOro 3aKporTe OTBEPCTUE B IIPOOUPKE
KYCOYKOM MapJjy U NpOCEITe TajabK HaJl BOAOK.

3. KocHuTech MOBEpXHOCTH BOJIbI KyCOUYKOM MbLJIa, & 3aTEM IOCHINBTE CHAYaa caxap, oTOM Cojlb. YTO IpHu SToM
HabmoaeTcs?

OTBEThTE HAa BOOPOCHL:

o Kak m3menumiics Ko3GpQUUUEHT NOBEPXHOCTHOTO HATSKEHHS BOJIbI IPY PACTBOPEHUU MbLIa?

e Kak m3meHuIcs Ko3pPHUIMEHT TOBEPXHOCTHOTO HATSDKEHHSI BOJIBI TIPH PACTBOPEHUH caxapa?

e Kak m3meHuicst KoO3pPUIMEHT MOBEPXHOCTHOTO HATSKEHHS BOJIBI IPU PACTBOPEHHUHU COJIH?
3. HaOuroaeHne 3aBUCMMOCTH BbICOTHI MOAHATHS KUAKOCTH OT TOJIIUHBI BO3YIIHOI0 KJINHA.

O6opynoBaHme: MIACTUHKU CTEKIISIHHBIE — 2 LIT., CTAKaH C BOJIOM, KyCOUEK IIACTUIIMHA.

IHopsiaok BoinoJIHEeHUsI pa0OThI:

1. CoeanHuTE J1BE CTEKIISIHHBIE IIJIACTUHBI IPYT € IPYTOM TakK, YTOOBI MEX/y HUMU
o0pa3oBasiCsl BO3AYIIHBIN KIUH (CM. pUCYHOK). 11 3TOr0 MeX 1y IIacTHHAMU C Kpast
MIOMECTUTE KyCOYEK IIIaCTUIIMHA.

2. OTnycTuTe IIaCTUHKA B CTakaH Ha Tiyouny 0,5 — 1 cM. HaOmoaiiTe 3a MOHATHEM BOIBI
MEXy TIJIaCTHHAMMU.

3. 3apucyiite B TeTpaiu GopMy HOBEPXHOCTH BOJBI MK/ TUIACTHHAMH. \

OtBeThTEe HA BOITPOCKHI:

e YTO MOKHO CKa3aTh O 3aBUCUMOCTH BBICOTBI ITOJHATHUS BOJIBI OT TOJIIIMHBI BO3IyIIHOTO KJINHA?
e Kakas cuia noJlHUMaeT BOAY MEXKIY IUIaCTUHAMM?
4. Beruncienue cpeHero 1uaMeTpa Kanujuisipa B TeJie.

Oo6opynoBaHme: cTakaH ¢ BOJOM, MTOJIOCKA MPOMOKATEILHOM OyMaru, mojxocka TKaHu, JTUHEka, Tabauia
«KoappunmeHnT moBepxXHOCTHOTO HATSHKEHUS YKUJIKOCTH.

HOpfl}]OK BbIINNOJTHCHUSA paﬁOTbl:

1. Ha mpomokarenpHOl Oymare v Ha TKaHU Ha paccTossHuu 0,5 — 1 ¢M OT OZJHOTO M3 KOHIIOB CJICIaiTe OTMETKY.
OIHOBpPEMEHHO MMPOMOKATEIbHYI0 OyMary U TKaHb OITyCTUTE B BOy 710 OTMeTKH. HaOromaiiTe 3a O HATHEM BOJIBI
B 00€HX ITOJIOCKAX.

2. Kax TONbKO TOAHATHE BOIBI TIPEKPATUTCS, BBIHBTE 00€ MOJIOCKH. B Kakoii mojocke 1naMeTp KaruiisipoB
OoJbie?

3. BoemmonHute H606X0)_'[I/IMI>I€ HU3MCPCHUA U BBIYHCIIUTC Cpe)_'[HI/Iﬁ AUaMCTp KalluJIIpoOB B 00eux MoJIoCKax.

4. Pe3ynbTaThl N3MEPEHUHN M BEIYUCIICHUH 3aITUIIINTE B TAOIHITY.
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5. Chop

BricoTa cTonba KuaKoCcTH Hall JnameTp kanmuuisapa (B

Martepuan i’
OTMETKOM MM)

ITpomokaTenbHast
Oymara

Tkanp

MYJUPYUTE BBIBOJ,.

II1. KoHTpo/ibHbIe BONPOCHI U 3a1aHUS.

EH
Puc. 1
1 ypoBEHB:
1. Tlouemy pacmiaBieHHBIH KHP IJIaBAET HAa IOBEPXHOCTU BOJbI B BUJE KPYKKOB?
2. llouemy uepHMIaMU HENb3sI TUCAThH HA )KUPHOH Oymare?
3. TloueMy MOKpoe TIIaThe CTAHOBUTCS Y3KO?
4. Ha xakoMm (pU3U4eCKOM SIBJICHUH OCHOBAHO YIIOTPEOJICHHE MOJIOTCHEIT?
5. C xaxoii cusioii IeficTByeT MbUIbHAS IIJICHKA Ha MIPOBOJIOKY (puc. 1), ecin anuua npososioku 3 cm? Kakyro
paboTy Ha/I0 COBEPIINTH, YTOOBI IEPEMECTUTH IPOBOJIOKY Ha 2 cM?
6. Ha kakyro BBICOTY IIOAHUMETCS CIIUPT B TpyOKe paguycom 0,5 mm?
2 YPOBEHbD:
Puc. 2
1. Jlns momydeHus: CBUHIIOBOM JIpOOH pacTiiaBJICHHBIN CBUHEI] CKBO3b Y3KHE OTBEPCTHS JIBIOT C HEKOTOPOM
BBICOTHI. Bo Bpemst najieHust cBUHEN IpuHUMaeT Gopmy mapukoB. [Touemy?
2. llouemy nBe KamenbKH PTYTH, HPHUBEACHHBIC CONPUKOCHOBEHHUE, CIIMBAIOTCS B OJHY?
3. Ecau Ha MOBEPXHOCTH BOABI MTOJIOKHUTh HUTKY W C OJHOW CTOPOHBI OT HEe KalHyTh 3(UPOM, TO HUTKA
Oyner mepememarscs. [lodeMy 3TO MPOMCXOAWT M B KAaKyIO0 CTOPOHY OHA IiepeMerniaeTcs?
4. Tlouemy OBIBAaET TPYTHO HAIUTH )KUJIKOCTH B ITy3BIPEK C Y3KUM TOPIIBIIIKOM?
5. TloueMy BOJIOCKH KUCTOYKH B BOAE PACXOMAATCS, & BBIHYTBIC M3 BOJBI CIIUIIAIOTCA?
6. B ToHKOI cTeKIIHHON TPYOKe, JIeXkaleil TOPU30HTAIBHO (PHC. 2), HAXOIUTCS CTONOMK Boibl. Kakoe
SIBJICHUE OyIeT UMETh MECTO, €CJTM OAUH KOHEI TPYyOKH IMOJ0TpeBaTh?
1. Tlonoxwurte Ha HOBEPXHOCTH BOJIbI CIIMYKY U KOCHUTECH BO/IbI KYCOUKOM MbUIA 110 OIHY CTOPOHY BOJIM3U

CITMYKH.
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O0BsicHUTE HabMIOMaeMoe siBieHue. HallTu crity, IPUBOISANTYIO CITUYKY B IBIKEHUE, €CIIH JUTHHA CITHIKA 4
CM.

8. HaiiTi Maccy BOAbI, MOJHSBILIEHCS IO KaWJUIIPHOH TpyOke auameTpom 0,5 MM.

3 ypoBeHb

1. Tlouemy yMEHBIIAIOTCS pPa3Mepbl MBUIBHOTO ITy3BIPsI, €CIIH MEePecTaTh IyTh B TPYOKY, Ha KOHIIE KOTOPOH
JIEPKUTCS My3bIph?

2. 'Y xakoii BoJibl O0JIbIIIE TOBEPXHOCTHOE HATSHKEHHE: Y YUCTOM MK Y MbUTbHOM? [louemy MbUIbHAS BOAA
JTaeT TaKue MPOYHBIE MTy3bIPH, KAKUX U3 YHCTOM BOABI MOJIYUUTH HENb35?

3. bymaxnas pamka (puc. 3) miiaBaeT Ha OBEPXHOCTH BOJbL. UTO Mpon30iaeT, eciau BHYTPb PAMKU KalHyThb

MBUIBHBIM PacTBOPOM?

Kakyto ®UIKOCTh MOXKHO JINTh B CTaKaH BbIIIE KpaeB?

JI0IKHBI JTM CMa304YHbIE MaTEPHAIIBI CMAaYUBATh TPYIIUECS METAJLIBI?

o &

1. Buawuser im BenmuunHa JUaMeTpa CTEKISIHHON TpyOKM OapoMeTpa Ha TOYHOCTD €ro MOKa3aHui?

7. U3 xamnenpHUIIBI HAKAIIAIW PaBHBIE MacChl CHavyalla XOJIOIHOHM BObI, 3aTeM ropsiueli Bobl. Kak 1 BO
CKOJIBKO pa3 M3MEHMIICS KOA((PHUIIMEHT MMOBEPXHOCTHOTO HATSHKEHHUS BOJIBI, €CJIA B TIEPBOM CITydae
obpazoanock 40, a Bo Bropom 48 kamens? [110THOCTh BOIBI cunTaTh 00a pa3a OIMHAKOBOM.

8. B kamuuispHoli TpyOke paguycom 0,5 MM KHJIKOCTb MOJIHsUIach Ha 11 MM. HaiiTv TUI0THOCTH TaHHON
JKUAKOCTH, €CIH €€ KO3(PPHUIIMEHT MOBEPXHOCTHOTO HATsDKEeHUs 22 MH/M.

Ko3(ppuumeHT M0BepXHOCTHOI0 HATSIZKEHUSI HEKOTOPBIX BellecTB npu Temneparype 200 C

[ToBepxHOCTHOE
BemectBo HaTsKEHUE
10-3 H/m

7A(Q)’,;OTHa$I KHUCJIOTa 50,4
AHWIMH 42,9
ArieToH 23,7
benzon 29,0
Bona 72,8
[nunepun 59,4
HedTs 26

Pryth 465
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Tema: 3axkon Oma onsn yuacmka yenu. Pacuém conpomuenenus npo6ooHuKa

Cepnas xucnora 85% 57,4
CHupT 3THIOBBIH 22,8
VYkcycHas KuciaoTa 27,8
Ddup 3THUIOBBII 16,9
PactBOp MbLIa B BOZE 40

IIpakTHyeckas padora Ne 9

Lenv: npumenamo 3axon Oma 015 ywacmka yenu u opmyisl CONpOMUGiIeHUs NPOBOOHUKA NPU peuleHUU
3a0a4, pa3eueams J102U4ecKoe MolulieHue

=4
Cuiia Toka: t

OcHoBHbIE hopMyJIbI:

I
=< .
[110THOCTH TOKA: S j=qnVv.

I =

3akon OMa 15t OTHOPOJAHOTO YYacTKa HETIH:
4
R =p—.
ConpoTHBIICHUE TIPOBOTHUKA: S

3aBUCUMOCTD yJIEIBHOTO COTIPOTUBIIEHUS OT TEMIIEPATYypPHI:

3akon OMa Ju1st HEOJTHOPOHOTO y4acTKa IeTH:

Cuna Toka KOPOTKOI'O 3aMbIKAHUS: r,

[ =°

3akoH OMa 11t 3aMKHYTOM enu: R+r,

Pa60Ta SHCKTpI/I‘{eCKOFO I10JId Ha y‘{aCTKC LICIINn:
Q=I1° Rt.

3akoH Jlxxoynsa-Jlenua:
Moimaocts ToKa: P=I-U.

IlonHas MoOIIHOCTD, BEIACAAeMas B ienu: P=I ¢.

[lepsriit 3akon Kupxroda: 2T :0.

Bropoii 3akon Kupxroda: QIR =2

BapuanTt 1

v
=

I _(q)l - ¢2) tegy
- R+r '

A =IUt =I*Rt _U
R

p:po(l + o),

2
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Bapua

1.

N

ok

Onpenenure IOMIAb ONEPEUYHOTO CEUEHHS U AJIMHY HUKEIMHOBOIO MPOBOJIA, 3aTPAYEHHOI'0 Ha
M3TOTOBJICHHE PEOCTATa, €CIIH IPHU JAOIYCTHMO# IIIOTHOCTH IEKTpHYecKoro Toka 5,0¥108 A/m? on
paccuuTaH Ha HanpspkeHue 12 B u cuimy Toka 2,0 A.

Kak u3MeHuThCS CONpOTUBIICHNE MTPOBOJHHUKA, €CIIM €T0 AJIUHY U IO MONEPEYHOTO CEUECHUS
yBENIUUUTH B 2 pa3a? JlaTe 00bsICHEHHE.

Onpenenure cuily TOKa B KOHTAKTHOM IIPOBOJIE TPaMBaiHOW CETH, €CIIU 32 5 ¢ 4epe3 MOoMepedHoe
cedeHue NPOBOIHUKA TPoXoauT 1,55%10%2 cBOGOIHBIX HIEKTPOHOB.

Yro Takoe COnpOTUBIICHUE TIPOBOJIHUKA?

Onpenenuts HanpspkeHue B npoBoaHuke. Conporusienue 0,5 OM, cuiia Toka SA.

HT 2

Omnpenenute TemnepaTypy Hakajia BOJIb()paMOBOI HUTHU JIAMIIbI, €CIIH MPH BKIIOUYEHUH €€ B CETh C
HanpstkeHueM 220 B depe3 namny npoxoauT Tok 0,67A.3J€KTpUYECKOE CONPOTHUBIEHUE HUTH
HaKaJia 3TOH JlaMIibl B X0J104HOM cocTostHuH ipu 0°C paBHO 36 OM..

Kak u3MeHuThCS CONPOTHUBIICHNE MPOBOJHUKA, €CJIA €T0 ATUHY U TUIOMIA (b MONEPEYHOr0 CEYEHUS
yBEJNUYUTH B 2 pa3a? JlaTb 0ObsICHEHHE.

Omnpenenure cuily TOKa B KOHTAKTHOM IIPOBOJIE TPaMBalHOM CeTH, €CiH 3a 5 ¢ 4epe3 MOMepeyHoe
CedeHHe MPOBOJHMUKA MPOXOAHT 1,55%10%2 cBOGOIHBIX IMEKTPOHOB.

Uro Takoe conpoTHBIIEHNE IPOBOAHUKA?

Onpenenuts HanpsbkeHue B npoBoaHuke. Conporusienue 0,5 Om, cuna Toka SA.

HT 3

He pasmatbiBasi ¢ KaTyIIKM HOKPBITYIO H30JSLUEH HUXPOMOBYIO IIPOBOJIOKY, OINpEAEIUTE €€
JUIMHY, €CJIM IIPU BKJIIOYEHUHM KaTylmKu C¢ HanpspkeHueM 120 B, B Hell BO3HUKHET TOK 1,2A.
cedeHue npoBookn 5,5%10"m?.

UeMmy paBHa CHJIA TOKa, MPOTEKAIOMIErO IO MEJHOMY MPOBOAHUKY cedenueM 1,0%10°wm2 ecim
CKOPOCTh HANpAaBIEHHOTO JBIKEHHA »JIeKTpoHOB paBHa 1,0¥10™Mm/c, a WX KOHIEHTpamus
cocrapisier 8,2 ¥10% 1/m3?

Uepe3z mnomepedyHoe ceyeHHE MPOBOJHMKA 3a 5 ¢ HpoxoauT 3apsa snekrpuuectBa 30 K
OIpPEIEIINTE BEJIMUNHY CUIIBI TOKA.

Uto Takoe PIEKTPUUECKUN TOK?

OT 4ero 3aBHCHUT CONPOTHUBIIEHNE IIPOBOJIHUKA?

HT 4

IIpu Ttemmneparype 20°C compoTuBieHHE OOMOTKHM JBHUTraTelsl, BBIIOJHEHHOW W3 MEIHOM
npoBojioku paBHo 0,15 OmM. B mpormecce paGoThl 371€KTPOJABUTATENSI COMPOTUBICHUE OOMOTKH
yBenuumiiock 70 0,17 OM. Onpeaenure, 70 KaKOH TeMIIepaTyphl Harpesiach OOMOTKA JBUTATEISI.
OT 4ero 3aBUCHT yZI€IbHOE CONPOTUBIIEHUE MPOBOIHUKA?

Onpenenure BeIMUMHY 3apsa MPOIIEIIIEro 4epe3 IMOMEepedyHOe CEeYeHHe MPOBOJHHUKA 3a yac.
Cuna Toka nocrosiHHas u pasHa 10A.

Yro Takoe sSIBICHHE CBEPXIPOBOAMMOCTH?

4TO TAKOE CONPOTHUBIIEHNE IIPOBOIHUKA?
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IIpakTnueckas pad6ora Ne 10
Tema: Pacuém 3K6u6aneHmmno20 CONPOMUGNEHU PA36EMEIEHHOU Y enu.
Llens pabomor: Onpedenums 0dOwuLl MoK u MOKU 8 eMBAX NPU CMEULAHHOM COeOUHEHUU NPUEMHUKO8
anekmpudeckot dnepeuu. Onpedenums dK8usareHmuoe conpomusienue. [lposepume dananc mowHocmu
paccmampusaemotri yenu.
Teopus:
Hepa3BeTBiieHHas 2JIeKTPUYeCKAas LelNb 3TO [10CJIEI0BATEIbHOE COEIUHEHNE
MPUEMHUKOB 3JIEKTPUUECKOI SHEPTUH.
Ilocjie10BaTEIbHBIM HA3bIBAETCS TAKOE COCTMHEHUE MPUEMHUKOB AJIEKTPUUECKON SHEPTUH, IPU
KOTOPOM I10 BCEM 3JIEMEHTAM IIPOTEKAET OJIUH U TOT K€ TOK.
U=Ui1+U2+Us
DKBUBAJICHTHOE COMPOTUBJICHHE LIETTH PABHO CYMMeE CONPOTUBIICHUH MOCIEI0BATENBHO BKIFOUECHHBIX
pe3uctopoB : Rk = R1+ R2+ R3
JKBHBAJTEHTHBIM Ha3bIBA€TCs TAKOE CONPOTUBIIEHUE, KOTOPOE OYyAy4YH BKIIOYEHHBIM BMECTO JIAHHBIX
PE3UCTOPOB, HE U3MEHSIET PEKMUMA PAOOTHI JIEKTPUUECKOM 1IETH.
3akoH OMa aJ1d BCeil 3aMKHYTOM L€ UMEET BUI:
I=U/ (Rl +Ro+ RS) | = U/Rske
P =P1+ P2 + P3 — ypaBHeHue OanaHca MOIIHOCTEM.
OO0111as1 MOIIIHOCTH paBHA CYMME MOIIIHOCTEN MOCIIEA0BATENbHO BKIIOUEHHBIX PE3UCTOPOB.
MoIHOCTH Ha OCTEA0BATENbHO BKIIOUEHHBIX PE3UCTOPAX PACHPEENIIIOTCS MPSMO MPOIOPLIUOHAIBHO
COTIPOTUBIICHUSIM PE3UCTOPOB.
Hampspkenue Ha nocie1oBaTeNIbHO BKIIOYEHHBIX PE3UCTOPAX pachpeeiseTcss IpsiMO IPONOPLIUOHATIBHO
COTIPOTUBIICHUSIM PE3UCTOPOB.
Pa3BeTBiIeHHAs JJIEKTPHYECKAs LeNb 3TO NapaJlJIeIbHOE COEANHEHUE IPUEMHUKOB JIEKTPUUECKON
JHEPTUHU.
IlapajJieJIbHBIM Ha3bIBAa€TCSl TAKOE COETMHEHNE TPUEMHHUKOB 3JIEKTPUUECKON IHEPTHH, TPU KOTOPOM Ha
3aKMMax BCEX AJIEMEHTOB UMEETCS OJTHO U TO YK€ HalpsKEHHE.
U=Ui=U2=Us3
Cornacho nepsoro 3akoHa Kupxroga: | =11+ 12 + |3
OOpaTHas BeIMYMHA 3KBUBAJIEHTHOI'O CONPOTUBIICHHUS paBHAa CyMMe OOpaTHBIX BEJIMYMH COIPOTUBIICHHUM
PE3UCTOPOB, BKIIFOUEHHBIX Mapauiesibio: 1/Roxs = 1/R1 + 1/R2 + 1/R3
Bennuuna oOpaTHas CONpOTUBIECHHIO SBISETCS POBOJIUMOCTBIO.
Goke = 1/Roks Goke = G1 + G2 + G3
OKBUBAJIEHTHOE CONPOTUBJIEHHE BYX PE3UCTOPOB, BKIIFOUEHHBIX MapaslieIbHO, ONPEAENseTcs Mo
dopmyre: Rake = R1°R2/(R1 + R2)
CMenianHoe CoOeIMHEHNE — 9TO TAKOE COEAMHEHNE, IPU KOTOPOM B JIEKTPUUECKOIN CXEME UMEIOTCS
OJTHOBPEMEHHO YYACTKH C MOCJIEI0BATEIbHO U MapalJIeNIbHO BKIIFOYEHHBIMHU dlieMeHTaMu. K aTium
y4acTKaM MPUMEHSIIOTCS (pOPMYJIbI TOCIEA0BATEIBLHOTO U NAapaUIeIbHOTO COEAMHEHUS IPUEMHHUKOB
AEKTPUYECKON SHEPTUH, a JAaHHBIA METOJ] Ha3bIBAETCS METOIOM SKBHUBAJIEHTHOTO COITPOTUBIICHUS WU
METO/IOM «CBEPTBHIBAHUS.
3ananue:
1. B mpakTuueckoit paboTe He0OOXOIMMO OINPENEIUTh OOIIMI TOK U TOKH B BETBSIX IPU CMEILIAHHOM
COEIMHEHUH MPUEMHHUKOB JIEKTpUUECKON dHeprun. OnpeneanTh SKBUBATCHTHOE COIIPOTUBIICHHUE.
[IpoBepuTh GanaHc MOIIHOCTH paccMaTpUBAEMOil LIETIH.
2. HauepTuTh NPUHIUITHATBHYIO CXEMY CBOETO BapHAaHTA.
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MpakTnyeckana paboTa Nes5

BapunaHTNe1 BapunaHTNeE
R1 R2 R3 R1 R2
— F—1 — —I—1 —1
R4
—— |:|R6 — |:|R3 I:IRG |:|R4
R5
R5
I 1
T
BapwnanTNe2 BapnanHTtNe7
R1 R3 R1 R2
_: '_: T
R4
e R6 []RZ - []RG |:|R4
R5
R3 R5
‘ —  +——1 1
BapuaHTNe3 BapuanTNe8
R1 R1 R2
—1 e T ey B —
R4
—_— []RE []RZ []RB r— []RS |:|R4
R5
R3 R5
— 11—
BapwnanTNeq BapwuanHTNegS
R1 R2 R1
— O Fr—1 1— — L1
R4
jp——— []Rﬁ []R3 —_ []RG []R5 []R4 []RS I::IRZ
RS
BapuanTNes BaprnaHTtNe1Q BapwaHTNe11
1 R2 R1 R1
— - —1 1
RS R4 RS
+ e I -
R3 R6 R2 R3
R5
| — ]

IIpakTnyeckas padora Ne 11

Tema: KII/l mennoevix osuzameneit

Lenu: nomousv yuawumcs cgpopmyauposams npuHyunsl pabomul meniogol MauuHbl, pazoopamscs 6
ee NPUHYUNUATLHOM, C MOYKU 3peHUs u3uKu, ycmpoicmee;
o HAyYWUTb BBIUYUCIATH MOJIE3HYIO pabOTy, COBEPLICHHYIO TEIJIOBOM MAIIMHOM 3a UK,
o OCBOMTb METOJbI pacyeTa K.I1.J. TeIUIOBBIX JBUTATEICH.
Kauecmeennvie 3a0auu

1. Bocxomsmmii OT TOBEPXHOCTH 3E€MJIM TOTOK BO3AyXa MpEACTaBIseT co00il CBOEOOpa3HbBIN

TEIUIOBOM JBUTATENh. YKaXUTE€ B HEM OCHOBHBIE YaCTH, MpPHUCYIIHE JII0OOOMY TEIJIOBOMY
JIBUTATEJIO.

2. UYro gBusgercs HarpeBartcyieM U XOJIOAUJIBHUKOM B PAKETHOM ,I[BI/IFaTeJ'Ie?
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3. Craner 11 K.ILJA. TEIUIOBOK MamuHbl paBHbIM 100 %, ecnu TpeHHe B 4acTAX MAIWHBI CBECTH K
HYyJH0?

4, Kakne IMIYTU Bbl MOKCTC YKAa3aTh JJId IMOBBIIICHUA K.II1.J{. TCIIOBBIX ,Z[BI/IFaTeHef/’I?

5. ITlouemy B KauecTBe MCTOYHUKOB PHEPTUU 3aTPYAHUTEIILHO MCIOJIb30BaTh BHYTPEHHIOIO SHEPTUIO
BOJI MUPOBOI'O OK€aHa U 3eMHOM aTMochepsl?

Ilpumepot pewtenus pacuemnsix 3a0ay
3amaua 1.

Pabouee  BemlecTBO, BHYTpeHHss  oHeprus  kotoporo U ceszama ¢ jgasnenuem P u' 7
o6bemoM V cootnomrernem U = kKPV,  coBepiiaer TepMOIMHAMUYECKHM LUK, COCTOSINMA W3 - =
n300apel, W30X0ophel M aauadarel (puc. 1). Pabora, coBepieHHas BEHIECTBOM BO BpeMs H300apHOTO
mporecca, BM = 5 pa3 mpesblmaeT paboTy BHEMIHUX CHJI MO CXKATHUIO BEIIECTBA, COBEPIICHHYIO MPHU
agnabarnyeckom mpouecce. K.n.a. nukina n=1/4. Onpenenwure K.

Pewenue:

K.m.z1. 1iukiia mo onpeaesieHuIo paBeH

A
= o 1)
HOJIGBHaH pa60Ta, COBepH_IeHHa}I BCIICCTBOM 3a ITUKIJI
A= 415~ Ay )

riae Ar - pabora, coBepIiraeMasi BeiecTBoM Ha n3obape 1—>2, As; - paboTa, coBepIeHHas HaJl
pabouum BemiecTBoM Ha agnadare 3—>1 (Az1 < 0).

B nannom nukie terno Q1 moaBoauTcs K paboueMy BEIIEeCTBY TOJIBKO Ha N300apHUEeCKOM yUacTKe
nukia. CornacHo 1-My Hadanmy TepMOJUHAMUKU

) = Alhp + 43 (3)
raed Uiz - I3MeHeHNe BHYTpeHHel SHepruy pabodero BeMmecTBa Ha yJacTKe IuKma 1—>2.,

Hcnone3ys 3ajaHHYIO B YCIIOBUU 3aJ1a4 CBS3b BHYTPEHHEW dHEPTUH pab0ovyero BellecTBa ¢ 1aBIeHUEM
1 00beMoM Ha u3o0ape 1—>2, MOXKHO 3anucarth

AUy = kP —F) )= kPAV = kA, (4)
Torna
Ql=|k+].|z"'112 (5)
4y =2
YuursiBas, 4To, COMNIACHO YCIOBHIO 3a7a4H, 7 ypaBHeHHE (2) MOKHO MTPEACTABUTH B BHJIE
A g2 —11
ﬂ=ﬂ12_£=—ﬂ12
o ™

(6)

Puc.2

IMoxcrasmnss (5) u (6) B (1) u pemast oTHOCHTETBHO K, HaxoauM
m—1—Tm
T|22
Omeem.: k=2,2.

3agaua 2.

k= =22
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PabGouee BemecTBO TEMIOBOW MamMHBI coBepiuaer nukia KapHo mexay mzorepmamu T u T1 (T1>T)
(puc. 2). XomoawIBHUKOM SIBJIIETCSI pe3epByap, TeMIeparypa KOTOpOro rmocrosHHa u paBHa 12 = 200 K
(To<T). TermmooOMeH Mexay pabOYUM BEIIECTBOM M XOJOJWJIBHUKOM OCYIIECTBIISICTCS OCPEICTBOM
TEIJIONPOBOAHOCTH. KOJIMYIECTBO TEIIOTHI, OTAaBaEMOE B €AMHHILY BPEMEHU XOIOAMIBHUKY, ( = a(T-T2),
rie a = 1kB1/K. TemnooOmeHn pabouero BemecTBa ¢ HarpeBaTelieM IMPOWCXOJUT HEMOCPEICTBEHHO
npu T1 = 800 K. Ilomaras, 9TOo MPOMODKUTEILHOCTh H30TEPMHYECKUX IPOIIECCOB OJWHAKOBA, a
annabaTuyeckux - BECbMa Maya, HalauWTe TeMIeparypy '"XomoaHo#" wu3oTepmsl T, Tpu KOTOPOH
MOIIIHOCTh TEIJIOBOM MalllMHbI Hanbosbias. Onpenenure HauoOIbIIYI0 MOLTHOCTD TEIUIOBOI MAIlIUHBI.

Pewenue:

3a BpeMsi TXOJOAMIIbHUK MOTYy4aeT KOJIUYECTBO TEIIOTHI

g, =alf-Tyh (1)
K.n.a. nukna Kapno

_Q0x-Q, _L-T

M = 2
Ox 7 @
[Tone3nast paboTa TenaoBOW MaIIMHbI 32 LUK paBHA
T
ﬂzQH_Qx:QH[l__J (3)
1
[Ipeobpazyem (3), Beipa3uB Qx yepes Qx, ucronb3ys (2):
Tq
A= 1-—|2L
Q{ ?’J - 4)

[oncrasus B (4) Qx u3 (1), momydaem
A=cT-T, lc[%—l] (5)

ITonHoe BpEMs IMKIJIAa, 3a KOTOPOC COBECPIIACTCS 3Ta pa60Ta, paBHO 2 T, CJIeA0BATCIbHO, MOIIHOCTDH

paBHa
o
atiT-T, {_1_1]
V=7 - :E(ﬂ——ﬁaﬂ—’rﬂ’g] (6)
2T o1 5 T
d4N
N=NMHPHE=[]H - <0
c;!"ﬁ f.ff,
iN _ T
cli 7 -
13 (7) BUHO, YTO N = Nmax HpI/IT = TQT]_ =400 K.
Ny = 21Ty - 2/ {T5 + T 1=100
2 KBT.

Omeem: HanbobILas MOIIHOCTH MalTHbI paBHa 100 kBT.
3aoauu ona camocmoamenbHoil padomul

1. TennioBas mamrHa uMeet kKodhduuueHT nojie3Horo aeiicteus (k.m.a.) n = 20 %. Kakum craner ee
K.IL.J., €CTTU KOJIMYECTBO TEIUIOTHI, MOTpedisieMoe 3a MUK, yBenrnuuTcs Ha 40 %, a KOTUYeCTBO TEIUIOTHI,
OTJaBaEMO€ XOJOAWIbHUKY, YMEHbIIUTCA Ha 20 %?

f= 0,54

Omeéem: K.ILJ|. MAIIXHBL CTAT | , TO €CTh YBEJIMYMJIICS, U COCTABIISIET MPUMEPHO 54 %.
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2. Paccuuraiite K.I.J. LUKJIOB, IPEICTABICHHBIX HA pUC. 4.

F 4 Fi Fi
3R i—=>——p? 3ol z 3Pt 2 3
2Pt A / 2Fqt 2Fqt
Fof 1 <4 Fof 1 3 Fof o1
— . ¥ .. . ¥ . . ¥V
Fo 2Fp 37 Fo 2Fp 30 Fo 2F0 30
a) b B)
Fuc. 4
T N Y A
“lz[lnzﬁre?)[ﬁa;vn}zﬂ’zg =22
Omeem: 0¥o T 4o
25y
"|"|2=—= . F
16PI|:IVI:I Mz = 12,5 % a7, 3 i
£:Ye DBV i I
M4 0o =00 —l=o,11 Ny =11% Rl e,

T 2RV, +6BV, 185V, O

¥ L)

Puc. 5

3. Ha pwuc. 5 mokazaHel JABa 3aMKHYTBIX TEPMOJUHAMHYCCKHX IIHKIIA,
MIPOM3BEICHHBIX C UACATBHBIM OJHOATOMHBIM Ta3oM 1->2—>3->4-—>1 u 1->5->6—>4—
>1. Y kakoro u3 MHUKJIOB KOA(PGHUIIUEHT MMOJIE3HOro AeicTBHS Bhile? Bo ckonbko pa3?

Omeem: A1 BTOPOTO IMKJA K.I1. 1. Bele, 11=0,74n2 .

4. HaiimuTe K.M.JI. IUKJIA, COCTOSIIETO U3 JBYX M30XOp U JABYX amuadar (puc. 6).
Pabouum BemecTBOM sBNISETCSA a30T. M3BecTHO, 4TO B mpenenax mukia o0bem rasa,
usmensiercs B 10 pas, To ecTb Vimax / Vmin=10 .

Omeem: k... nukna paseH 60 %. AR

Vo 3¥a 3v, 4R

Puc. 7

5. Onpenenure K.I.J. LIMKJIA, TOKa3aHHOTO Ha puc. 7. ['a3 naeanbHbil OHOATOMHBIN.
VYyactku 2—>3 u 4—>5 Ha uyeprexe MPEACTaBISIOT COO0OW AYrM OKPYXHOCTEH C LEHTpaMu B
toukax O1 u Oa.

Omeem: x.1.71. 1MKAa paBeH 19 %.

IIpakTHyeckas padora Ne 12
Tema: Pacuém cunvt Amnepa u MazHumHnoi UHOYKYUU
Henw: nayyumscsa npumensamo 3axon Amnepa u popmyny cunvt Jlopenya npu pewenuu 3a0a.

Kparkas Teopus:
3akoH AMIIepa YCTaHABIIMBAET, YTO HA IPOBOJAHUK C TOKOM, TOMELIEHHBIN B OJIHOPOJHOE MarHUTHOE

noJie, MHAYKIHUs KOoToporo B, nelicTByeT cuiia, IpONOpIMOHATIbHAS CUJIE TOKAa U MHAYKLIHWU MarHUTHOTO
MOJISL:

Fa= [1Bsina
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Cuna Ammnepa HampaBlieHa TEPICHIUKYISIPHO IJIOCKOCTH, B KOTOpol jexkaT Bektopsl dl m B. [lns
OTIpENICIICHUs] HANpaBJICHUSI CHJIBbI, JICHCTBYIONICH HAa MPOBOJHUK C TOKOM, IOMEIICHHBI B MarHMUTHOE
110JI€, IPUMEHSETCS IPABUIIO JIEBOU PYKHU.

Cra
nelCcTByIoImad
Ha ITpOBOI

Cuity, NOeHCTBYIONIYIO Ha JABUXKYIIYIOCS 3apsOKEHHYIO YacTHILy CO CTOPOHBI MarHUTHOTO TIOJI,
Ha3bIBAIOT cuiou JIopeHna.

Fs,= qvBsina,

e q — MOAYJb 3apslia, V — CKOPOCTh JABMKEHHS 3apsSKEHHOW YAaCTHUII, 0L — YrOJ MEXKIY BEKTOPOM
CKOPOCTBIO U BEKTOPOM MarHUTHOW UHAYKIUH.

Bapuanr 1.

1. Kakas cuna meifcTByeT Ha TIPOTOH, JABIKYIIMiics co ckopocThio 108 M/c B mMarmuTHOM mone ¢
unaykuuei 0.2 Tn neprneHANKYISpHO JIUHUAM UHAYKIUUA?

2. Omnpenenute MOIYJb CUJIBI, ACUCTBYIONICH HAa MPOBOAHMK JMHON 20 cM mpu cwie Toka 10 A B
MarHuTHOM rnose ¢ uaaykuueit 0.13 To, eciu yroa o Mexxay BekTopoM B u mpoBoHMKOM paBeH a) 90°; 6)
30°.

3. Onpenenure, ¢ Kakoil CUIION MAarHUTHOE TOJIE, CO3/TAaHHOE TOKOM, JIEUCTBYET HAa MPOBOJHUK, €CIIH
MarHuTHas uHAyKuus noins 1.5 T, pabouas nnuHa npoBoauuka 0.4 M 1 1o HeMy IpoTeKaeT Tok 50 A.

4. BolurcnuTe MarHUTHYIO MHAYKLHUIO TIOJIS, €CJIM OHO JIEHCTBYET Ha MPOBOAHUK ¢ cusioi 6 H. PaGouas
JUIMHA TIPOBOJHHUKA, IOMELIEHHOTO B MarHUTHOE 10Jj€, cocTaBisteT 60 cM, a TOK, MPOTEKAIOIINN B HEM,
paBseH 15 A.

5. TlapamnenpHO MacCTMHAM IIJIOCKOTO KOHJEHCATOpa CO3JaHO OJIHOPOJAHOE MAarHuTHOE IIoJie
unaykauen B = 4 mTn. Mexay nnacTMHaMu NEPHEHIUKYISIPHO HAMpPaBIECHUIO MATHUTHOTO TOJS U
napayieIbHO TUIACTHHAM JBMIKETCS JJIGKTPOH cO ckopocteto v = 5 000 xwm/c. Omnpenenute
HaIpPSKEHHOCTh E 3JIEKTPUYECcKOro MoJisk MEXK/y MIIaCTUHAMM.

6. 3apspKkeHHas 4acTUla AJIEKTPOH BJIETaeT B OJHOPOJHOE MAarHUTHOE moje ¢ uHaykuuen 2 Tn B
BaKyyMe cO CKOpocThio 10° M/C MeprneHIuKyIsSpHO JMHUSM MArHHTHOW WHAYKIMH. Beruucium cuiy,
JEUCTBYIOLLYIO Ha 3JIEKTPOH.
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7. IIpOBOAHMK C TOKOM yJI€p>KMBAETCS B MarHUTHOM I10JI€, MHAYKIHS KOTOporo pasHa 2 Ti, cuioil 4
H. Onpenenutes aiuHy OIpOBOAHMKA, €CIU €r0 CONpoTHBIEHHE 3 OM, pasHOCTh IOTEHIMAIOB Ha KOHIIAX
cocraiisieT 20 B, a HanpaBieHue TOKa ¢ IMHUSAMH WHAYKIIUH 00pa3yeT yroi, paBHbIi 90°.

8. B mpoBoHUKE C IJIMHOM aKTUBHOM YacTu 8 cM cuiia Toka paBHa 50 A. OH HaxoAUTCA B OJTHOPOAHOM
MarHUTHOM mojie ¢ mHaykuued 20 mTn. Kakyio paGoTy coBepmimsl MCTOYHHK TOKA, €CJIM MPOBOJHUK
nepeMectuiics Ha 10 cM nepneHauKyIspHO JIMHUAM HHIYKIWW?

Bapuanr 2.

1. ITo npoBonHUKY JuiMHOU 45 cM npotekaeT Tok cuwioi 20 A. Uemy paBHa MHIYKIUS MAarHUTHOIO
I10JIs1, B KOTOPOE IMOMEIIEH ITPOBOJIHUK, €CJIM HAa IPOBOJHUK JielicTByeT cuia 9 MH?

2. Cuna Toka B mpoBOAHUKE 4 A, JIJIMHA aKTUBHOM YacTh mpoBoaHMKA (0.2 M, MarHMTHOE IOJe
neiictByer Ha npoBogHuK ¢ cuioi 0.1 H. Omnpenenure MHAYKIMIO MarHUTHOIO IOJISI, €CIU JIMHUU
WHIYKIUU MOJISI U TOK B3aUMHO NEPIIEHIUKYJIISPHBI.

3. UHayKuuss MarHuTHOTO TOJIS, CO3/IaHHAs IPSIMOJIMHEUHBIM MTPOBOJIHUKOM B TOUKE, HAXOIAIENHCs Ha
paccrostanu 20 ¢M OT IpoBOAHHUKA, paBHa 2-107° Ti. Kakoii TOK MPOXOMHUT 10 HPOBOIHUKY?

4. C kakol CcuIOM B3aUMOJEHCTBYIOT JIBa MApaUICNIbHBIX NPOBOJHUKA AJIMHOM | M KaIplid, 1o
KOTOpPBIM TeKyT TOKH cuioil 10 u 40 A B OJHOM HampaBlI€HUH, €CJIM OHU HAXOJATCS B BO3AYXE Ha
pacctostnuu 0.5 M apyr ot apyra?

5. Ha npoBomuuk mmuHo 50 cM, HaXOJAIIMICS B OJHOPOJHOM MAarHUTHOM II0J€ C MAarHUTHOM
unnaykiuen 0.1 Tn, nmerictByer cuna 0.05 H. Beruumciaure yron Mexay HampaBlICHHMEM CHIIBI TOKa U
BEKTOPOM MarHMTHOM MHJIYKLIUU, €CIIU CHJIA TOKA paBHa 2 A.

6. C Kakoi CKOPOCTBIO JIOJKEH JIBUTAThCSI IPOBOJHUK JUIMHON 20 CM B MarHUTHOM T10JI€ C MHAYKLIMEH
8:1072 T, uyto6sl B Hem Bo3HukIa DJIC unaykiuun 40 mB. [IpoBognuk nBuxkercs mon yriaoMm 90° k
BEKTOPY MarHMTHOW MHIYKIUU.

7. DNEKTPOH JIBIKETCS B BaKyyMe B OJHOPOJAHOM MAarHUTHOM mosie ¢ uHaykuuei 5-1072 Tn. Panuyc
OKPY’XKHOCTH, O KOTOpPOW OH JBHXeTcs, paBeH | cm. Ompenenutre MOAYyJIb CKOPOCTH JIBUKEHUS
3JIEKTPOHA, €CJIM OHA HANpaBJIEHA NEPIEHANKYISIPHO K TMHUAM UHIYKLIHH.

8. B ogHOpOIHOM MarHMTHOM THojie, MHAYKUUs Kotoporo paBHa 0.5 Tin, aBukercs paBHOMEPHO
npoBogHUK AauHON 10 cM. ITo npoBoaHuKy TeyeT Tok B 2 A. CKOpOCTb IBUKEHHUS TPOBOIHUKA 20 cMm/c U
HalpaBjieHa NEPIEeHIUKYISIPHO K HANpaBlIE€HUI0 MarHuTHoro moisd. Hailitu paboty mnepemenieHus
npoBoJiHUKA 32 10 ¢ ABUKEHUS.

IIpakTHyeckas padora Ne 13

Tema: Inekmpomaznumnan UHOYKYU

Henu:

- paccmonipemsb AA6l1eHue SﬂeKmpOMGZHMMHOﬁ um)ym;uu;

- NOKA3amb HA HEeCKOAbKUX NPUMEPAX Memoobl peueHus 3a0a4 Ha UCNOIb308AHUE 3AKOHO8
INEKMPOMACHUMHOU UHOYKYULUL.

Kauecmeennowie 3a0auu
1. B KOIb110 U3 IUAIEKTPUKA BIBUTAIOT MAarHUT. YTO MpH 3TOM MPOUCXOJUT C KOJIbLIOM?

sy

2. B BepTHKaIbHOHN IJIOCKOCTU IOJABEIIEHO HA HUTH MEIHOE KOiblo. CKBO3b HETO B |

rOPU30HTAJILHOM HANPABICHUM BIBMIA€TCS OJMH pa3 CTEPHKEHb, a APYroil pa3 MarHuT -
(puc. 1). IloBnusieT 11 ABM>KEHHUE CTEP>KHS M MarHWTa Ha MOJI0KEHHUE KOoJiblia?
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3. Ilocne ynmapa MOJHHUM WHOTJA OOHAPYKUBAETCSA TOBPEXKJICHUE UYYBCTBUTEIBHBIX
AJIEKTPOM3MEPUTEIBLHBIX TMPUOOPOB, a TAKXKE TNEPEropaHHe IUIAaBKUX MPEAOXpaHHUTeNeH B
ocBeTuTEeNbHOU ceTu. [Touemy?

4. Tlouemy TIpy BKJIFOUEHHUHW DJICKTPOMArHUTA B AJIEKTPUUYECKYIO IIEIb IMOJHAS CHjia TOKa
YCTaHaBJIUBAETCS HE cpazy?

5. Tlouemy OTKIIOYEHHWE OT CETH MOIIHBIX JJICKTPOABUTATEICH MPOU3BOAAT IUIABHO M
MEJICHHO TIPH MIOMOIIHA PEOCTATOB?

6. OnuHaKoBOE JTU BpeMsl MOTPATUT MArHUT Ha MaJeHUE BHYTPU Y3KOW METHOU TPyOBl U
psifom ¢ Hel? B 00oux ciydasix MarHuT He KacaeTcsi TpyObl.

Omeem: B TpyOe MarHuT OyJeT maiaTh JOJIbIIIE.

7. BepTukaabHbIH IPOBOJIHUK MEPEMEIIAIOT B MATHUTHOM I10JIe 3€MJIM C 3arajia Ha BOCTOK.
ByneT i B HeM B030YK1aThCs 3JICKTPOIBIIKYIIAS CHJIA MHTYKIHH?

Omeem: OyneT.

8. N301upoBaHHOE CBEPXITPOBO/IAIICE KOJIBIIO, TI0 KOTOPOMY TE€UET TOK, H3rHOaeTcs B JBE
OKPY’KHOCTH B BHJIC BOCBMEPKH M 3aTEM CKJIaJbIBaeTCs BBoe. Kak MEHsIETCS TOK B KOJbIle?

9. JIBa KpyroBbIX NPOBOJHHKA PACIIOJIONKEHBI TEPICHIUKYISPHO APYT IPYry, Kak
MOKa3aHo Ha pwuc. 2. bynmer nm BO3HMKATh WHIAYKIMOHHBIA TOK B TOPU30HTAIBHOM ™
IIPOBOIHUKE ITPH U3MEHECHUHU TOKA B BEPTUKAJIBLHOM IIPOBOIHHKE?

Omeem: HE OyHET.

10. Kak OyayT 3aBHCETh OT BPEMEHH IIOKa3aHHWs TajJbBaHOMETpPA, BKIIOUECHHOTO B IICIH
PacIoI0KEHHOTO TOPU30HTAIBHO KPYTOBOTO KOHTYpA, €CIM BJIOJIb OCH ATOTO KOHTypa OyzeT
najaTh 3apsHKCHHBIN ITApUK?

Ilpumepwt pewsenus pacuemnuix 3a0au

3aoaua 1. Kak OynyT MEHSATHCS TOKAa3aHUS aMIEpMETpa, €CIU COJICHOU] 6510Tp0‘
pacnpsiMuTh, MOTSHYB €0 3a KOHIIBI IPOBOJIOKH (pucC. 3)?

Pewenue:

[Ipu pacnpsMmieHuU COJICHOMJA CIEIUICHHBIH C HUM MarHUTHBIA TOTOK OyJer
YMEHBIIAThCS, @ 3HAUMUT, B LEMM BO3HUKHET 3JIEKTPOABIXKYLIAS CHUJIa MHIAYKIUHU, KOTOpas,
cormacHo mpaBwiry JleHna, OyAeT MPEensSTCTBOBATh YMEHBIICHHWIO MAarHUTHOTO TOTOKA.
CrnenoBarenbHO, B IIEMIA TOSIBUTCS MHAYKIIMOHHBIA TOK, HANPaBJICHHBIA TaK K€, KaK TOK,
CO371aBa€MbIii UICTOYHUKOM JJIEKTPOABMKYILEH CHIIbI, BKIIOUEHHBIM B Lemb. [loaToMy cuia
TOKa B IIEMH CHadayja OyJeT BO3pacTaTh, a CIYCTS HEKOTOPOE BpeMs CTaHET paBHOM
NEPBOHAYATLHOMY 3HAUCHUIO.

i

3aoaua 2. Vmerotcs 1Be KaTyIIKH, PACIIOJOKEHHBIE KOAKCHAIbHO. B O0HON M3 KaTymiek
cuia Toka l1, co3maBaeMOro BHENIHUM HMCTOYHHKOM, HM3MEHSETCS CO BpEMEHEM TakK, Kak
nokazaHo Ha puc. 4. Bropas karymika 3aMKHyTa HakopoTko. M3o00pasute rpaduk
3aBUCHMOCTH CHJIBI TOKA BO BTOPOM KaTylIKe OT BPEMEHH.

Pewenue:

Jlns  mepBOM  KAaTyIIKM UWHAYKIUS MarHUTHOTO TMOJIsl, CO3/1aBa€MOro  TOKOM 1,
IIPOIIOPLMOHAIIBHA CUJIE TOKA (B~ 1), MaruurHsiit MOTOK, CO3JaBAEMBII MEPBON KaTYIIKOM,

42



IIPOHU3BIBAECT BTOPYIO KATYIIKy W IPU €r0 U3MEHEHUH B HEW MOSBIIETCS AJIEKTPOABIIKYIAS
culiia I/IHI[yKI_[I/II/I, BCJIIMYHUHA KOTOpOfI

AD  SAB AL

Y A

£=

)

o o a =
Tox BO BTOpOIl KaTylike, corjacHo 3akoHy OMa Ui HOJHOM Lemw, R, rneR-
CONPOTHBIIEHHE BTOPOH KATYIIKHU, TO €CTh
Al
el
M
fag 1
1 o o o
T At OyJIeT IOCTOSHHOM BENTMUYMHOM, a juist t > to - paBHO# Hymo. Clle0BaTeNbHO,
3aBUCUMOCTh CHJIBI TOKa |2 BO BTOpOW KaTymike OT BpeMEHH OyJIeT HWMETh BHI,

MPEJICTABJIECHHBIN HAa PUC. S.

3adauu ona camocmoamenvHou padomot

1.TTIpoBosouHslii BUTOK AuameTpom d = 5 cM u conporusienuem R = 0,02 OM HaxoauTcs B
OJIHOPOJHOM MarHuTHOM nosie ¢ uHaykuueit B = 0,3 Tiu. [1nockocTh BUTKA COCTaBISET YIOI ¢
= 40°c muuusamu wusHayknun. Kakoit 3apsa Q mpoTeder Mo BUTKY NpPHU  BBIKIIIOYEHUH

MAarHUTHOTO I10JIs1?
2

0=8"" cin a=0,019 Kn
Omeem: 4R

2. Komprio paguyca r = 50 MM 13 TOHKO# ITPOBOJIOKH TTIOMECTHIIN B OJTHOPOTHOC MAarHAUTHOE
none ¢ uHaykuuent B= 0,5 MTn Tak, 4TO MJIOCKOCTH €ro MNEPHEHIUKYISPHA BEKTOPY
uHAykimu. MagyktusHocTh Konbiia L = 0,26 mxI'H. Konbio oxmaanimm 10 CBEpXIPOBOASIIETO
COCTOSIHMS U BBIKJTFOUMJIM MarHUTHOE Tosie. HaliinuTe TOK B KOJIBIIE.

2
= BTE" =15104 A

Omeem.:

3.1lo AByM TriagkuM MEIHBIM IIIMHAM, YCTAHOBJICHHBIM IIOJ YIJIOM Ct K TOPH3OHTY,
CKOJIb3UT TOJ JACUCTBHEM CHJIbI TSXKECTH MeAHas mnepeMbluka macchl M (puc. 8). Iunbl
3aMKHYTHI Ha compoTtuBienue R. Paccrosuue Mexay muHamu paBHo |. Cuctema HaxoauTes B
OJIHOPOJAHOM MAarHUTHOM IIOJIE C HHAYKIUEN B, NEPHNEHAUKYIIPHOM K IUIOCKOCTH, B KOTOPOH
nepemMernaercs nepeMbluka. CONpoTUBIEHUS IIUH, NMEPEMBIYKH U CKOJB3SIIUX KOHTAKTOB, a
TaK)K€ CAaMOMHJIYKIIUA KOHTypa MpeHeOpexumo Majbl. HaiiuTe yCcTaHOBUBIIYIOCS CKOPOCTH
MEPEMBIYKHU.

_ mgRana

Omeem: B

s3]
—
T o
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4. T'opy30HTaJIBHO PACIIOIOKEHHBIN MPOBOAAIINN CTEPKEHb, COMPOTUBIIEHUE KOTOpOro R u
Maccam, MOXET CKOJb3UTh 0e3 HapyleHUs 5SJIeKTPUYECKOro KOHTAaKTa MO JBYM
BEPTUKAJIBHBIM MEIHBIM IIMHAM. Paccrosiaue Mexay muHamu |. CHU3Y MX KOHIIbI COCTUHCHBI
C MCTOYHHUKOM TOKa, 3JEKTPOABIKYIIAs CHJIa KOTOPOro paBHa & (puc. 9). [lepneHauKyIsIpHO
IJIOCKOCTH, B KOTOPOW HAXO[STCS IIMHBI, MPUIOXCHO OJHOPOJHOC MArHUTHOC TONE C
uHaykuein E. HalimuTe MOCTOSIHHYIO CKOPOCTh, C KOTOPOM OyleT MOAHMMATHCS CTEPIKEHb.
ConpoTuBiieHHEM HIMH U UCTOYHHMKA TOKA, a TAKXKE TPEHUEM MpeHeOpeyb.

_ &  BRmg

Omeem: B B

5. Ha TOpW30OHTAJIBHBIX MPOBOANINX CTEPKHIX JIGKUT METAJUIMYecKas TepeMbIuKa
maccor M= 50 r (puc. 10). KoadgdbummenT tpenns Mexxy peabcaMu U nepembrakoit K = 0,15.
CrepXHM 3aMKHYThl Ha pe3ucTop compoTuBieHHeM R= 5 OwM. Cucrema HaxoauTCs B
MAarHUTHOM II0JIe, MarHUTHas WHAYKIUS KOTOPOI'O HaIlpaBjcHa BEPTHKAIBHO BBEpPX, a €€
MOJIyJIb M3MEHSETCS CO BpeMeHeM 1o 3akoHy B =at, rne«c = 5 Ta/c. Onpenennure MOMEHT
BpEMEHH, B KOTOPBIA IEpeMblUKa HAYHET JBHraThCsi IO CcTepkHAM. CONpoTHUBICHHUEM
NEPEMBbIUKH W MPOBOAIIMX CTep)KHEH mpeHeOpedb. ['eomeTpuyeckue pasmepsl: | = 1 m, h =
0,3 m.

_HmER o

Omeem: 'k '

6. MeTa/ulnueckoe KOJIBILIO, AUAMETP KoToporo d m compotusieHue R, pacmonokeHO B
OJHOPOJAHOM MArHUTHOM IIOJIE TaK, YTO IUIOCKOCTh KOJbIIA IIEPIEHAMKYISPHA BEKTOPY
MAarHuTHOM MHAYyKIMU E. KOIBIIO BEITATMBAIOT B CIOXKEHHBIA BABOE OTPE3OK INPAMOM, NPU
5TOM IUIOINAAb, OlPAHUYEHHAsA KOHTYPOM MPOBOJHMKA, YMEHBLIAETCS PABHOMEPHO.
Omnpenenuts 3apsz (, KOTOPBIN MPOKIET 110 NPOBOIHUKY.

_ B’

Omeem:*~ 4

m 3 |

7. Katymka uHIyKTuBHOCTBIO L = 2 MKI'H 1 conpotuBnenuem Ro = 1,0 Om noaxmroueHa k

MCTOYHUKY MOCTOSIHHOTO TOKa € AJEKTpoABMXKYyIel cuioit & = 3,0 B. [lapannensHo kaTymke

BKJIIOUEH pe3uctop ¢ comportuBieHueM R= 2,0 Om (puc. 11). Kitou K nepBoHauanbHO

3aMkHYT. [lociie Toro kak B KaTyIKe YCTaHABJIMBAETCS MOCTOSHHBIM TOK, HCTOYHHMK TOKa

OTKIIIOYAIOT, pa3MbIKas Kiod. OmpenenuTe KOJUMYECTBO TeIUIOThl Q, BbIAETMBIICECS B

CUCTEME MOCJ€e pa3MblkaHus Kitoya. CONpOTHBIIEHHE HWCTOYHMKA TOKA U COEAMHUTENBHBIX
POBOJIOB PEHEOPEKUTETHHO MAJIO.

EXRL

0=

—— _=6.10" Ox
Omeem: 2R, (R+R,)

IIpakTnueckas padora Ne 14
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Tema: Camounoykyus. Huoykmuenocme

yenp: paccmompems 603HUKHOBEHUE CAMOUHOVKYUU, KAK YACMHBIU CAVYAll A8NeHUS INeKMPOMASHUMHOLL
UHOYKYUU.

TeopeTuyeckoe 000CHOBaHUE

B 1831 r. anrnmiickuii ¢uszuk Maiikn @apazgeid moka3an, 4YTO HM3MEHSAIONIEECS MarHUTHOE IIOoJe
«poxaaer» ieKkTpuueckuid Tok. B 1864 r. [IxeliMc MakcBe1 €ro COOTEYECTBEHHUK MPUIIENT K BBIBOAY,
YTO TEPEMEHHOE MAarHUTHOE II0JIe, KOTOpOoe BO30YXKHAAeTCS M3MEHSIOMMMCS TOKOM, cO374aéT B
OKpY KarollleM NMPOCTPAHCTBE JIEKTPUUECKOE I10JIe, KOTOPOe BO30YX1aeT MarHuTHOE 1oJie. TeopeTnyecku
JI0Ka3aJl CyIeCTBOBAHHE 2IEKTPOMArHUTHBIX BOJIH ¢ = 3-108 m/c.

B 1887 r. skcnepuMeHTaNbHO AJIEKTPOMArHUTHBIE BOJHBI OblTH O0OHapyxeHsl I'. I'epuem B bepiannckom
yHUBepcuTeTe — BuOpatop I'epua. SIBjaeHHe 351eKTpOMarHUTHON MHIYKIIMU JIEKUT B OCHOBE YCTPOHCTBA
TEHEPATOPOB JJIEKTPOCTAHIMN, MPEBPALIAIOIMX MEXaHUYECKYI0 DSHEpruro B 3jekTpudeckyro. JJIC
MHAYKIIMA B 3aMKHYTOM KOHTYpE€ paBHa CKOPOCTH M3MEHEHMsI MarHUTHOI'O IIOTOKA, B3ATOM CO 3HAKOM
X

«MHUHYC». “i =- At 3pax «vuHyc» o0yciosieH IlpaBunom JleHna omnpenensiomuM HampaBieHHUE
MHAYKIIMOHHOIO TOKAa: MAarHUTHOE II0J€ MHIYKIUOHHOTO TOKAa B KaXJblH MOMEHT BpEMEHU
IIPOTUBOJICUCTBYET M3MEHEHMI0 MAarHUTHOIO II0TOKa, HnopoauBuiero 3T1oT ToOK. [IpaBwiio JleHna
noxareepxkaaeT 3CO B 3JIEKTPOMAarHUTHBIX IIPOLIECCaX.

E;

Baxnblll YaCTHBIN Cilydail 2JIEKTPOMAarHUTHOW MHAYKIUN — CAMOMHAYKIHS.

[Ipu camoumHAyKIMM H3MEHsOIIEECS MarHuTHOe mnoje uuAyuupyer 2OJ[C B TOM MpPOBOJHHUKE, IO
KOTOPOMY TE€YET TOK, CO3JAIOIINI ITO MOJIE.

OJC caMOMHAYKIMU OPSMO IPONOPLUMOHAIBHA CKOPOCTH W3MEHEHMsI CHUJIbl TOKa B IPOBOJHHUKE:

e=LAIIAL Koadunment mponopimonanibHOCTH L HAa3pIBaIOT HHAYKTHBHOCTBIO.  IHIYKTUBHOCTH
3aBUCHUT OT pa3MepPOB U (DOPMBI MPOBOJIHHUKA, OT CBOMCTB CPE/Ibl, B KOTOPOU HAXOIUTCS TPOBOTHUK.

MarnuTHOe 1noje 0e3 IEeKTPUUYECKOro, TakK K€ KaK 3JeKTpuiyeckoe 03 MarHUTHOTO, MOTYT CYIIECTBOBATh
TOJIBKO B ONPEJIEAEHHON CUCTEME OTCUETA.

OHU SBISIIOTCS TPOSIBIEHUEM E€IUHOTO IIE€JIOT0 — 3JIEKTPOMArHUTHOTO TOJisi 0co0oi (opmoil maTepuu.
@yH/IAMEHTAJIbHOE CBOMCTBO AJIEKTPOMATHUTHOTO TMOJSi- HU3MEHASACh BO BpPEMEHHM, MAarHUTHOE II0Jie
MOPOKJIAET MEPEMEHHOE JIEKTPUUECKOE T0JIe M HA00OPOT.

OcHoBHbIe Gopmy.abl

B — RLEX
IS

B — Moyns BekTOpa MarHUTHON HHAYKIUH, T
S - mwIomaas KOHTypa, M

| - cuma Toka, A

M max — MaKCUMaJbHBIF MOMEHT CHIIBI, H-M

W
A
2 OHCPIrus MarHuTHOI'O I10JIA TOKaA, I[}K

3ananue 1. OTBeTUTH HA BONPOCHI:

45



B uém cocTouT siBlI€HHE 3JIEKTPOMArHUTHON UHIYKIIHH?

2. CdopmynupyiiTe 3aKOH 53JIEKTPOMATHUTHOM WHAYKUMHU. 3alMIIMTEe €ro MaTeMaTH4ecKoe
BBIpaXXCHHUE.

3. Cdopmymupyiite npasuio Jlenna. [IpuBenute npumepsl €ro MPUMEHEHHSL.

1. Kakue Toku Ha3bIBatOT BUXpeBbIMU (WM Toku Pyko). [IpombinuieHHOe npumeHenue. Topmossiiee
JeiicTBUE BUXPEBBIX TOKOB. [amieHne KoneOaHWN CTpPENOK B H3MEPUTENBHBIX mpubopax. B
WMHAyKIMOHHBIX NI€Yax JJI CUIBbHOTO HarpEeBAHMs WJIM IUIABJICHUS METAJUIOB, AETEKTOpax MeTaula
Ha BX0J1aXx a’poOBOK3aJIoB, TearpoB. B OpiTy CBY- neun. Bpen BuxpeBbix TokoB. [loTepu sneprumy,
Ha BBIJICTICHUE TEIUIa.
Kakoe sBneHue HazpiBaeTcsi camoumHAykuuen? Marematnueckas 3anuch JJIC camouHIyKuuw,
€IVHMIIA U3MEPEHUS.

2. Yro Takoe MHAYKTUBHOCTh KOHTYpa? OT uero oHa 3aBHCHUT.

3. Yto Takoe MarHUTHas MPOHHUIIAEMOCTH CPEJIbI, UTO OHA XapaKTepU3yeT?

4. Kak marematnuecku 3anucath J/IC B3aumno nnaykuuu? Eqununa usmepenus

5. Ot uero 3aBUCUT KO3(PPUIHUEHT MPONOPLHOHATEHOCTH B3aUMHOM HHAYKIIUU KOHTYPOB?

6. Ha xakoM siBJI€HHU OCHOBAHO JeiicTBue TpaHc(opmaTopa?

3aganue 2
3agauyals

Onpenenutb MHAYKTUBHOCTh KaTYILIKH, €CIM MpPU YMEHBIIEHHWM B HEW cuibl Toka Ha 2,8A 3a 62mc
cpennee 3HaueHue J/1C camounaykiuu cocrasisier 14B (0,31T°H)

3agaua 2B

Onpenenuts NHAYKTUBHOCTh KaTylmIKU L, ecny nmpu u3MeHeHUH B Hel cuibl Toka oT 2 1o 10A 3a 0.1c B
karyike Bo3Hukaet DJ1C camonnaykuuu 40 B. (0,5I'H)

3agaua 3B

CKOJBKO BUTKOB MPOBOJA JOJDKHA COJAEP)KaTh OOMOTKAa Ha CTaJIbHOM CEpACYHHKE C MONEepPeYyHbIM
cedeHueM 150 cm2, yToObI B HEM NpH U3MEHEHUH MarHuTHOW uHaykuu ¢ 0,2 1o 2,2 Tn B reuenue 15 mc
BosHukia JJ1C, paBHas 200B?

IIpakTuyeckas padora Ne 15

Tema: Ilapamempul Konebamenvnozo osuircenusn. Ceoiicmea 6011

Lleny pabomor:

3aKpENUTh YMEHHE MPUMEHSTH ()OPMYITbI, OTTUCHIBAIOIINE KOIeOaTeTbHOE IBMKEHUE TIPH PEIICHUN
3aa4;

CIOCOOCTBOBATH PA3BUTHIO YMEHUS JIOTUYECKOTO MBIITUICHHS;

CIIOCOOCTBOBATh Pa3BUTHUIO IMO3HABATEIIFHBIX CIIOCOOHOCTEH, CaMOCTOSATCILHOCTH,
OTBETCTBECHHOCTH.

3ananme 1. [loBTOpUTE OCHOBHBIEC OHATHS U (GOPMYJIBI

Kosedanuss um BOJHBI — pazfen (QU3NKH, H3yYaAOIMHMA 3aKOHOMEPHOCTH KOJeOaTeIbHOTO

JBHKEHHUS U pACIIPOCTPAHEHUS BOJIH.
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MexaHn4eCKUMH KOJIe0AHMAMM HA3bIBAIOT JBW)KEHHUS TEJ, IOBTOPSIOUIMECS TOYHO Yepes
OJIMHAKOBbIE MMPOMEXKYTKH BpeMeHU. [IpumepaMu mpocThIX KoJeOaTeIbHBIX CUCTEM MOTYT CIYKUTh TPYy3
Ha TMPYXUHE WIM MaTeMaTUYeCKUd MasTHUK. [l cyllecTBOBaHHMA B CHUCTEME FrapMOHHUYECKHX
Kosie0aHui HeOOXOAMMO, YTOOBl y Hee ObLIO MOJIOKEHHWE YCTOWYMBOTO PaBHOBECHS, TO €CTh TaKOe
MOJIO’KEHHUE, TIPY BHIBEICHUU U3 KOTOPOTO HAa CUCTEMY Hadaja Obl IEHCTBOBATH BO3BpAIAIONIAs CHJIIA.

MexaHndeckue KoneOaHUs, Kak W KojeOaTelbHbIe IPOLECCHl 000 Jpyrod Qu3myeckoit
OPUPOBI, MOTYT OBITH CBOOOJHBIMHU M BBIHYKJICHHBIMH. CBOOOIHBIE KOJICOAHUS COBEPIIAIOTCS IO
JCUCTBHEM BHYTPEHHHMX CHJ CHCTEMBI, IIOCIE TOrO, KaK cuUcTeMa Oblla BBIBEJEHA M3 COCTOSHHS
paBHoBecusi. Konebanusi rpy3a Ha TNpyKHHE WIM KoJeOaHUS MAasTHUKA SBISIOTCS CBOOOIHBIMU
konebanusamu. Konebanus, mpoucxosiye no/| 1eiCTBHEM BHEIIHUX NEPHOANIECKH H3MEHSIOIIUXCS CUII,
Ha3bIBAIOTCS BBIHYKICHHBIMU.

HpOCTGfII.HHM BUIOM K0JIe0ATEILHOTO Imponecca ABJIAIOTCA KOJ'Ie6aHI/IH, MMPOUCXOIAIIHNC I10 3aKOHY
CHHYCa UM KOCHHYCA, HA3bIBACMBIC TAPMOHUYIECCKUMHU KO0JIe0aHUSIMH.

MuHUMaNIbHBIA MHTEPBAJ BPEMEHHU, U€pEe3 KOTOPBIA MPOUCXOIUT MOBTOPEHHUE JIBHXKEHMS Tea,
Ha3bIiBaeTcs nepuogoM Kosebanuit T. Eciu ke komumdecTBO Kojebanuit N, a ux Bpemsit, TO TMepuoa
HaxOoJIUTCA Kak:

{

N

dusnueckas BCJIM4YHMHA, O6paTHaH nepuony KOHe6aHHﬁ, Ha3bIBAETCS YaCTOTON KOJIEOaHUH:
N 1

I," = —= —
t T

YacroTa konebaHul v OKa3bIBAET, CKOJIBKO KoJebaHui coBepiaercs 3a 1 ¢. Eqununa yactoTsl —
I'epn  (I'm). Yacrora  konebaHuid  CcBA3aHA €  IUKIMYECKOW  YacTOTOW ® U TMEPHOJOM
KoJjiebanuil T COOTHOIICHUSMH:

27

T

Crnenyet 0OpaTuTh BHUMaHHUE HA TO, YTO:

@ =27V =

e (usnyeckue CBOWCTBA KoJeOaTeTbHONM CHCTEMBI ONPEIENSIOT TOJNBKO COOCTBEHHYIO
yacToTy Konebanuit w0 unu nepuon T.

e Takue mapameTpbl Ipolecca KonebaHWd, Kak aMIuIMTyna A = XM 1 HavaibHas (asa ¢0,
OIPEeJIeNIAIOTCS CIOCOOOM, € MOMOIIIBI0O KOTOPOTo cHcTeMa Oblila BBIBEIEHA U3 COCTOSHHS
PaBHOBECHS B HavaJTLHBIA MOMEHT BpPEMCHH, T.C. HAYAJIbHBIMU YCIIOBUSIMMU.

e [Ipu xoneGaTenbHOM JIBUKEHUU TEJIO 332 BPEMsI, paBHOE MEPHOAY, IPOXOAUT MyTh, PABHBIHI
4 ammuiutynam. Ilpu 3ToM Tesno Bo3BpaIaeTcs B UCXOJHYIO TOUKY, TO €CTh IepeMeleHHe
Tena Oyner paBHO Hymo. ClenoBaTenbHO, ITyTh PAaBHBIM aMIUIMTYJE TENO MPOUAET 3a
BpeMs paBHOE YETBEPTH MEPHO/A.

YrtoOb! OIpPEACINTb, KOrJga B YpaBHCHHUC KoJIeOaHMM MMOACTAaBJIATE CUHYC, @ KOIr/Ja KOCUHYC, HY>KHO
O6paTI/ITB BHHUMAaHUC HaA CJICAYIOIIUC (I)aKTOpBIZ

e Jlpome Bcero, ecam B YCIOBUM 3aJaud KOJICOAHWS Ha3BaHbl CHUHYCOUJATBHBIMHU WIIH
KOCHMHYCONOAJIbHBIMU.

e Ecnu cka3aHo, 4TO TEJO TOJKHYJIU U3 MOJOKEHHUS PAaBHOBECHS — OepeM CHHYC ¢ HauyalbHOM
¢ba3oif, paBHOI1 HYIIIO.

e FEcmu cka3aHo, 4TO TEJIO OTKJIOHWIM U OTITYCTHUJIIM — KOCHHYC C HadaJdbHOU (a3oi, paBHOU
HYJIIO.
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e FEcmu Ttero TOJIKHYJIX H3 OTKJIOHCHHOI'O OT IIOJIOKCHHUA PAaBHOBECUA COCTOSAHUSA, TO
HaualibHas (a3a He paBHA HOJIIO, @ OpaTh MOXKHO U CHHYC U KOCHUHYC.

MaTtemaTH4eCKUM MaSTHUKOM Ha3bIBAIOT TEJIO HEOOJBIINX Pa3MEPOB, MOABEIICHHOE HA TOHKOM,
JUIMHHON ¥ HEpacTsHKUMOW HUTH, Macca KOTOPOW MPEHEOPEeKUMO Maja 1O CPaBHEHHIO C Maccou
tena. Tompko B ciiydae MaJbIX Kosie0aHui MaTeMaTH4eCKUun MasiTHUK SBIISICTCS
rapMOHUYECKUM OCLIMIIATOPOM, TO €CTh CHUCTEMOM, CIIOCOOHOI cOBEpIIaTh FapMOHUYECKHE (T10 3aKOHY
sin UM cos) konebanus. [IpakTudyeckn Takoe MPUONMKEHHE CHPAaBEUIMBO IS YIJIOB mopsaka 5—10°.
Konebanus MasTHUKA IpU OOJBIIMX aMIUTUTYIaX HE SBISIOTCS TAPMOHHYECKUMU.

]_II/IKJ'II/ILICCKaH yacToTa KoJieOaHWH MaTeMaTHYECKOTr0 MasiTHHUKaA PacCUUTBIBACTCA 110 (l)OpMYJ'Iei

g
Wy = |
/
[Tepuo KoeOaHUi MATEMATHYECKOTO MasSTHUKA:
2 /
=" _op |t
fﬂn g

CBoOoiHBIE KOJIEOaHUS COBEPILAIOTCS N0/ ACHCTBUEM BHYTPEHHUX CHJI CUCTEMBI ITOCIIE TOTO, KaK
cuctema Oblla BbIBEJCHAa M3 TMOJIOKEHHUS paBHOBecus. J[ns Toro, 4yToObl CBOOOAHBIE KOJIeOaHUS
COBEpUIAIUCH TI0 FTAPMOHUYECKOMY 3aKOHY, HEOOXOUMO, YTOOBI CHJIa, CTpEMsLIasCsl BO3BPATUTD TEJIO B
MOJIO)KEHHWE paBHOBECHS, OblIa MPOMOPLHMOHAIBHA CMEIIEHUIO Tella W3 TMOJIOKEHHs paBHOBECUS U
HalpaBJieHa B CTOPOHY, TPOTHBOIOJIOXKHYIO CMEIICHHIO. TaKuM CBOMCTBOM 00J1a/1aeT CHIIa YIIPYTOCTH.

Takum oOpa3oM, rpy3 HEKOTOPOH Macchl m, MPUKPEIUICHHBII K MpYXHHE KECTKOCTU K, BTOpoi
KOHEIl KOTOPOH 3aKpEeIUIeH HEMOABHMKHO, COCTaBIISIFOT CUCTEMY, CIIOCOOHYIO COBEpIIATh B OTCYTCTBHE
TpEHUsi CBOOOIHbIE TapMOHUYECKHE KosleOaHus. ['py3 Ha MpyKHHE HAa3bIBAIOT NPYKHHHBIM MASITHUKOM.

[uxnudeckas yacToTa KojaeOaHuil Mpy>KMHHOTO MasiTHUKA paCCYUTHIBAETCS 0 popmyiie:

r =2 _op M
k

IIpn cBOOOAHBIX MEXaHMYECKUX KOJeOaHUSX KHUHETHYecKass U TMOTeHIMalbHAs SHEpPTruu
NIEPUOJUYECKU U3MEHSIOTCA. [IpH MakCHMallbHOM OTKIIOHEHUHM Tejla OT IIOJIOKCHHUS PaBHOBECUS €T0
CKOpOCTh, a, CJIEJJOBATE€lbHO, W KHWHETHYecKas SHeprus oOpalmaimoTcs B Hylb. B 3TOoM mosoxeHun
NOTEHIMAJIbHAs SHEPrHsl KOJEeOIIoIerocss Teila JOCTUraeT MaKCUMalbHOro 3HaudeHus. s rpys3a Ha
OpyXXHUHE TOTEHIMalbHAs DJHEpPrust — OSTO DJHEeprus ymnpyroi nedopManuu OpyKuHbL. J{as
MaTEMaTUYECKOTO MasiTHUKA — 9TO SHEPTUS B I0JI€ TATOTEHUS 3EMIIN.

Korma Teno mpu cBoeM ABMXKEHHHM NTPOXOIUT dYepe3 IMOJIOKEHHE DPABHOBECHS, €ro CKOPOCTh
MakcUMaibHa. Teno MpOCKaKMBAET MOJOKEHUE PAaBHOBECHS MO MHEPIHMH. B 3TOT MOMEHT OHO o0amaeT
MaKCUMaJIbHOM KWHETUYECKOW W MHUHHMAQJIBHOW TIOTEHIMAIbHOM JHeprued (Kak TpaBuUIIoO,
NOTEHLUAIbHYIO DJHEPIHMI0 B IIOJIO)KEHUU PpABHOBECHS IIOJIaral0T paBHOW HYJI0). YBEIMUYEHUE
KMHETUYECKON SHEPTruy MPOMCXOJUT 33 CYET YMEHBIIEHUs MOTECHIHANIbHON sHepruu. [Ipu nanpHeimem
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ABVIKCHUHU HAUYUHACT YBCIMYHMBATHCA MOTCHUOUAJIbHAA SHCPrud 3a CUHCT YGBIJII/I KHHETUYECKOM OHCPTHUU U
TakK JaJIcc.

Takum 00pa3om, IpU TapMOHHYECKHX KOJCOAHHUSX MPOUCXOIMT MEPHOAMUYCCKOE MPEBpAIICHUE
KHHETUYECKOW SHEPriH B MOTCHIUAIbHYIO M Hao00poT. Eciu B KojebarenbHOW CHCTEME OTCYTCTBYET
TPCHUC, TO IIOJHAA MCXAHHUYCCKAd SHCPIrusa Ipu CB06OI[HBIX KOJIEOAHUAX OCTAETCA HEU3MEHHOM. HpI/I
3TOM, MaKCUMAaJIbHOE 3HAYCHNUE KUHETUYECKOW SHEPTUHU MTPU MEXAHHMUCCKUX TaPMOHUYECKUX KOJICOaHUSIX
3anaércst GopMyIoi:
mo’ mA’ @

e max

E_ i f— e
& max 2 2

MakcuManpbHOE€ 3HA4EHHE IOTEHUUAIBHOM SHEPTMH INPU  MEXAHUYECKMX TapMOHHYECKUX
KOJICOAHUSX MPYKMHHOTO MasiTHUKA:

v —kA:

7 max 2

B3auMoCBsI3p  SHEPreTUYECKUX XapaKTEPUCTUK MEXaHMYECKOTO KOJeOaTelnbHOro Ipolecca
(monHas MexaHMYecKas SHEeprus paBHa MaKCHUMAaJbHBIM 3HAUEHHSIM KHHETHUYECKOW U IMOTEHUHUAIbHOU
SHEPruil, a TaKKe CyMMe KHHETUUECKON U MOTEHIMAIbHON SHEpPruil B IPOU3BOJIbHBI MOMEHT BPEMEHH):

mu- kx”

E=E,_ =E  =—" 4+

&k max [ max
2 2

3ananmue 2. Pemiure KOJIM4eCTBEHHbIE 32/1a4H.
3amaua 1. Touka konebnercs ¢ mepuoaoM T M yactoToi v. 3a mepuoj BpeMeHM At OHa coBeplIaeT
KOJIMYECTBO MOJHBIX Kojebanuit N. Onpenennte 3Ha4YSHNE BETUYHH, 0003HAYSHHBIX «7».

Bapuast 1 2 3 4 5 6 7 8 9 10
T,C 5 ? 4 ? 0,2 ? 2 ? 4 ?
v, I'ng ? 2 ? 0,5 ? 2 ? 0,125 ? 2,5
At, ¢ 125 ? 132 ? 85 ? 116 ? 148 ?
N, umcmo | ? 136 ? 62 ? 226 ? 21 ? 325
KoJicOaHui

3anaua 2. Touka kKonebneTcs ¢ aMIIUTYA0i XM, yacToTol v, HadanbHast ¢a3a konebaHui go. CocraBbTe
ypaBHEHHE Koyie0aTeNbHOTO JBWKEHUS. Llukinyeckyro 4acToTy M HayalbHylO a3y MNpeAcTaBbTE B

paaraHax.

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) ? ? ? ? ? ? ? ? ? ?

3amgaya 3. TIpyXHHHBIH MasSTHHK C Maccol rpy3a M H JKECTKOCThIO MPYXKUHBI K KomeOnercs ¢
[IUKIMYECKON 4acTOTON wo 1 epuosioM T. OnpenenuTe 3HaYeHUE BEIMYUH, 0003HAYEHHBIX «?).

Bapuast 1 2 3 4 5 6 7 8 9 10

k, H/m 19,7 ? 300 ? 1,476 ? 31,52 ? 19,68 ?

m, Kr ? 5 ? 04 ? 0,05 ? 2 ? 2,5

o, pa/c 2n n 10m n n n 2n T n n
2 3 2 3

T, c ? ? ? ? ? ? ? ? ? ?
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3anaua 4. Tenmo maccoit M kose0iercs Ha MPYKHUHE C aMILTUTYA0M XM U MaKCUMaIbHOH CKOPOCTBHIO Vmax,

MaKCHMAJIbHBIM YCKOPEHMEM amax, MAaKCHMajbHas KHMHeTH4ecKas dHeprus Eyx max M MakcuMmanbHas

norenuuanbHas sHeprus By max. Onpenenure 3nauenne Benumdar, 0003HAYEHHBIX «?.

Bapuast 1 2 3 4 5 6 7 8 9 10
Xm, m ? ? ? ? ? ? ? ? ?
o, pan/c m n n T n n T n n n
2 3 4 2 6 3 2

Vmax. M/c 3,14 0,628 12,56 31,4 3,14 12,56 6,28 12,56 3,14 3,14
amax ’M/Cz 2 D) 2 2 D) 2 D) D) 2 D)
m, KT 2 3 4 2 3 5 2 4 5 3
Ey max Jik 2 ? 2 2 2 2 2 2 2 D)

K ,
Eo max. Jx 2 ? 2 2 2 2 2 2 2 D)

H .

Lenw:

munda.

IIpakTnueckas padora Ne 16
Tema: Mamemamuuexkuii u puzuuecKuil MasmHuKu

Jns evinonnenus pabomsr mpebyromcs ciedylowue 3HAHUSL U YMEHUs: NOHAMUS nepuooa Koiebauus,
Gopmyn nepuoda KonebAHUN MAMEMAMUYECKO20 U NPYICUHHO20 MAAMHUKOS, onpeoeisimb nepuoo
KONeOaHuul pacuemusbimM U IKCHePUMEHMANbHbIM CHOCOOOM.

paccdumanib U IKCNEPUMEHMANIbHO onpedejmmb nepuod KOJeOaHUl MASAMHUKOG Pa3iudHocOo

Obopyoosanue: wimamus, TUHeUKd, RPYHCUHbL PA3TUYHOU HCECMKOCMU, HAOOP 2pY308, HUMb, CEKYHOOMED.

Teopus:

[Tepuon xonebanus (T) — 310 Bpemsi, 32 KOTOPOE COBEPIIALTCS OJJHO MOJHOE KoJiebaHue.

dopmyina dusnyeckue Envnauier namepenust
BEJIMYMHBI
MaremaTrnueckuit I T-nepuon T- (¢)
MasITHHK T =2m |— |- nuHa HUTH I- (m)
0- yckopenue | g — (m/c ?)
CBOOOJIHOTO Ma/ICHUS
[pyxuHHBIH P T-nepuon T (c)
MasiTHUK k M- mMacca rpysa m- (kr)
k- xéctkocth | K — (H/m)
PY>KUHBI
T'=t/n t- Bpemst t—(c)
N-KOJIMYECTBO
KoseOaHui

3aganue Ne

1:

Onpenenuth mepuon KoleOaHWW MaTeMaTHYeCKOro MasTHHKA pPACYETHBIM U
AKCIIEPUMEHTAIILHBIM CITIOCOOOM, 3aITOJTHUTH TaOIUITy

Ne L (M)

g (M/c?) T (c)

pacu€THOE

t(c) n

T=t/n(c)
JKCIIEPUMEHTAIIbH
oe
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1 30
2 20
3 10

3amanne Ne 2: Ompenenuts Tepuoj] KojieOaHWN TNPYKUHHOTO MAasiTHUKA pPAacyéTHBIM U
9KCHEPUMEHTAIBHBIM CIIOCOOOM, 3aIIOJHUTH TAOJIMILY.

Ne m(xr) k(H/m) T (¢) t(c) n T=t/n(c)
pac4€THOE DKCIIEPUMEHTAJIbH
oe
1 100r
2 200r
3 300r

CrenaThb BBIBOJ O IIPOJICITAHHOM padoTe.
3amanue Ne 3:
— Marematuueckuil MasSTHUK Ha 3eMJjie UMeeT epuoa konaebanuid, paBublil 1¢. Kakum Oyzaer ero

nepuoy Konedanus Ha JlyHe? (yckopeHue cBoboqHOTO MajeHns Ha JIyHe paBHO 1,6 mM/c?).

IIpakTnueckas padora Ne 17
Tema: Ceo600nble u 8bIHYIHCOCHHBIE INEKMPOMACHUNHbLE KONEOAHUA
Ilenv pabomul: 0606wWUMb U CUCMEMAMUUPOBAMb 3HAHUSA NO Meme, NPOSepumv 3HAHUSA, YMeHUs,
HABbIKU pacqéma napamwempoeg 3J1eKmpomMacHUNIHblX Kxonebanuil

TeopeTuyeckas 4acTb

3HeKTp0MaI‘HI/ITHBI€ KOJIeOAaHHS — 3TO NEpUOANYCCKUC U TTOUYTU IICPUOJUICCKHUEC U3MCHCHUS 3apsia, CUJIbI
TOKa W HAITPAKCHUA.

KonebarenpHbli KOHTYp — LCIIb, COCTOAIIAA U3 COCAUHUTCIIBHBIX IMTPOBOAOB, KATYIIKHW MHAYKTUBHOCTHU U
KOHACHCATOpAa.

CBoOoiHBIE KOTIEOaHUs — ITO KOJeOaHUs, TPOUCXOISININE B CUCTEME Oiaroiapsi HAa4aIbHOMY 3aracy
SHEPrUHU C YaCTOTOM, OMpenesieMoil mapaMmerpamMu caMmom cuctemsl: L, C.

CxopocThb pacnipocTpaHeHHusl 31eKTPOMArHUTHBIX KoJiedanmii paBHa ckopocTH cBeta: C=3-108(m/c)
OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUI

AmmuinTya (CHIIBI TOKa, 3apsijia, HalpsbKeHHs ) — MAaKCUMallbHOE 3HaueHue (CHIIbI TOKa, 3apsija,
HanpspkeHus):Im, Qm, Um

MrHoBeHHbIe 3HaUeHHsI (CHIIBI TOKA, 3apsiia, HanpspkeHus ) — 1, g, U
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T [E‘] — IepHOoL — EpeMd OJHOTO IIOMHOI0 KonebaHHs.

Vv [FH} — miHefHAag 9acTOoTa — THCI0 Konebanwil 2a 1 cexvuEay.
pag - . 2
Wy |7 |- UHEIHYecKad 9acToTa — IHCI0 KonebaHHE 3a 47T ceKvHIRL
c

Wyl + Py — daza xonebanuil — BeTHYHHA, XAPAKTEPHIVIONAT COCTOAHHE KolebaTensHol
CHCTEMEI E JAHHEIH MOMEHT EDEMeHH.

(Pp —HaganeHad daza.

DJEeKTpPOMarHUTHBIEC KOJICOAHUS TPEACTABIIOT EPUOTNIESCKUN TIEPEXO0/1 HIEKTPUUECKON SHEPTUI
KOHJIEHCATOpa B MArHUTHYIO SHEPIHIO KATYIIKU U HA000POT COIVIACHO 3aKOHY COXPAaHEHUs SHEPTUU.

owlx = WC + WL = WLHIL‘E = lliuﬂl'rL + 1I|"'||||r|:: = Wcﬂllx = WC + WL = Eﬂl'erlx = lIinﬂl'r]'_. + WC = Wcm“

YpaBHEHUsI, ONTMCHIBAIOIINE KOJIEOATEIbHBIE MTPOIIECCH B KOHTYPE:

q = Q. cos(wgt+ £);
u = U, cos(wgt + f);
i=1 cos(mot+f+2);
- 2
T = 2m~+LC;
T 1
o — 2TTw — 2 — T = —;
T W
E — We 4+ Wi _ncnmas smepraces mommpe:
q”® Cu® gu
We — —— — = =
< 2C 2 2
Li=
Wi — :

2
3ananus 1J19 CAMOCTOSITEILHOIO PelIeHHs
1 BapuanT

1. KakoB nepuo1 CBOOOIHBIX 3JIEKTPOMArHUTHBIX KOJI€OaHU B KOHTYPE, COCTOSIIIEM U3 KOHJIEHCATOpa
anekTpoeMKOCTbi0 400 MK® 1 KaTylku HHAYKTUBHOCTBIO 90 MI'H?

2. Bo ckonbKO pa3 U3MEHUTCS Nepuo/1 KoineOaHui B KojiedaTeIbHOM KOHTYpE, €CIIU YBEJTUYHUTD
JNEKTPOEMKOCTb KOHJIEHCAaTopa B 4,5 pa3a, a *HAYKTUBHOCTb KaTyIIKH — B 2 pa3a’?

3. Cuna Toka B Kose0aTeIbHOM KOHTYP, COJIepKaIleM KaTyIKy HHIyKTUBHOCTH 10MI 11, MeHsieTCs IO
3aKoHy: . HaliuTe aMImuTyIHOE 3HAY€HHE CUJTBI TOKA M YaCTOTYy KOJieOaHUH.

2 BapuaHT

1. KakoBa gacToTa CBOOOHBIX DJIEKTPOMArHUTHBIX KOJIECOAHHI B KOHTYPE, COCTOSIIEM U3 KOHJIEHCATOpa
371eKTpOeMKOCThIO 250 m®P u KaTymKu UHAYKTUBHOCTBIO 40 MKI'H?

2. KonebaTenpHBIN KOHTYpP TeHEepaTopa pajrorepeaTInKa UMeeT AIEKTPOeMKOCTh 3,5 nd u
nHAyKTUBHOCTH 14 Mk['H. KakoBa qyinHa paguoBoIiH, H3JTy4aeMbIX aHTEHHOM 3TOro pajuonepeaaTinka’?

3. 3apsia Ha 0OKIAKaX KOHAEHCATOpa KoneGaTeabHOro KOHTypa MeHseTcs Ho 3akony q=2*10%cos(10% ITt)
K. Hafiqute ammnTyny Kojie0aHui 3apsia m; IEPUOJ] M 9aCTOTy KOJIeOaHUH.
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IIpakTnueckas padora Ne 18
Tema: Tpancghopmamopwt
Llens pabomoi: uzyuums ycmpoicmeo, munvl, NPUHYUN OeliCBUsl, HA3HAYeHUe MPanchopmamopa.

O6opynoBanue: yacOHas Mozenb Tpanchopmaropa, yueOnuk Jmurpuea B.®. @usuka 11 knace, §15.12
ctp 257.

HOHBSyﬂCB naparpa(baMI/I y‘I66HI/IKa, JalTe OTBEThI HA CJICAYIOMIUC BOIIPOCHI U BBIIIOJIHUTEC 3aJaHUA.

1. Ha3snauenue, ycTpoiicTBO, 0003HaU€HHE HA CXeMax M MPUHLUI JIeHCTBUS TpaHChOopMaTopa.

2. Yro takoe korppuimeHT TpaHcopmanuu? Tumnsl TpaHchopMaTopos.

3. C kako# Leib0 MarHUTONPOBOJ TpaHc(opMaTopa HaOupaeTcst U3 TOHKUX M30JUPOBAHHBIX IJIACTUH
AJIEKTPOTEXHUYECKOU CTaIn?

4. C KakoH LeJbo JUIs epeauy 3JIeKTPOIHEPTHH UCIOb3YI0T TpaHchopmaTop?

5. Kak ocymiecTBnsiercs epeaayda 3J1eKTPOIHEPTUU Ha OOJIBIINE pacCTOSTHUSA?

6. Ilo wumerommMcs JaHHBIM BBINOJHUTE pacdyeTbl M 3amoiHuTe Tabnumy. Omnpenenure TUIBI
TpaHnchopmaropa.

Ne N1 N2 U1 p) I I k
BapHaHTa

1 640 220 660 15

2 1200 440 110 36

3 1200 600 110 20

4 300 380 30 5

5 1000 35000 15 0,2
6 5000 10000 20 4
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