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INOACHUTEJIBHASA 3AIIMCKA

[TpakTrueckue paboOThl CTYACHTOB IPOBOAMUTCS C LENbIO:

® OKCIEPUMEHTAIBHOTO TMOATBEPXKICHUS W TPOBEPKU TEOPETUUYECKUX IOJOKEHUM (3aKOHOB,
3aBUCUMOCTEH).

e 00001IeHUs, cUCTeMaTH3aluy, YIITYOJIeHUs, 3aKPETICHUS MTOJIyYeHHBIX TEOPETUYECKUX 3HAHUI
10 KOHKPETHBIM TEMaM;

e (opmupoBaHUS YyMEHUN MPUMEHSTH MOJYYCHHbIC 3HAHUS HA MPAKTHKE, peah3aliy eIUHCTBA
MHTEJUIEKTYaJIbHOM U MPaKTUYECKON AESITEeNbHOCTH;

® pa3BUTHUA UHTEIUICKTYaJbHBIX YMEHHH y OyIylmIMX CHEHUATHCTOB: aHAJTUTHYECKHUX,
MIPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX H JIP.;

e BbIPAOOTKHU MpPU PEIICHUU MOCTABIECHHBIX 337a4 TaKUX MPO(ecCHOHAIbHO 3HAYMMbBIX KAa4YeCTB,
KaK CaMOCTOSITEJIbHOCTh, OTBETCTBEHHOCTh, TOUHOCTh, TBOPUYECKAs UHUIIMATHBA;

e (opmupoBaHUS TNPAKTUYECKUX YMEHUNU (YMEHUH BBIMOJIHATh OIpPEIEICHHbIE JEHCTBUS,
orepari) ¥ y4eOHbIX yMEHWH (YyMEHHH pemiate 3agadd 1o  (QU3UKe), HEOOXOJWMBIX B

nocJenyromei yaeOHoMl AesITeIbHOCTH.

CopnepkaHHEM IMPAKTUYECKUX pabOT SBISIOTCS PEIIEHHE Pa3HOro poja 3ajay, BBHIIOJHEHHE
BBIUMCJIEHUH, pacueToB, YepTexel, padoTa ¢ MHCTPYKTUBHBIMHU MaTepHallaMi, CIIPAaBOYHHUKAMH.

Hapsny ¢ dopMupoBanreM yMeHUI U HaBBIKOB B IIPOLieCCe MPAKTHUECKUX padboT 00o01atoTcs,
CHUCTEMAaTH3UPYIOTCS,  YINIYOJSIOTCSI M KOHKPETH3MPYIOTCS ~ TEOpeTHYEeCKHe  3HaHu,
BbIpabaThIBaETCsl CIIOCOOHOCTh M TOTOBHOCTH MCIIOJB30BaTh TEOPETHUECKUE 3HAHUS HA MPAKTUKE,
Pa3BUBAIOTCA MHTCIJICKTYAJIbHBIC YMCHUA.

ITo KaXXIOMY MPAKTUYCCKOMY 3aHATUIO p33pa6OTaHBI MCTOANYCCKUEC YKa3daHHud 110 HX

IMPOBEACHUIO.

Kpurepun oneHKH yMeHHsl peliaTh pacyeTHbIE 3a/1a4u:
IIpu pewreHny 3aa4 yUUTHIBAIOTCS YMEHHUS CTYJEHTOB:
- IPUMEHSATH MTOHSTHUS, 3aKOHBI U TEOPUU JIJIs1 OOBSCHEHHUS SBJICHHUS, O KOTOPOM UJET pedb B 3a]aue;
- IPABWJIBHO 3aIKCaTh YCIOBUE 3a1a4H;
- Ha OCHOBE MU3BECTHBIX 3aKOHOB M (POPMYJ PEIINTH 3a/1a4y B OOILIEM BHJIE;

- IMOJIb30BATLCH CIIPABOYHBIMUA Ta6JII/ILIaMI/I (I)I/I3I/ILICCKI/IX BCJINYHH,



- IPOBEPUTH Pa3MEPHOCTD MOJYUEHHOTO pe3yibTara U MPOBECTH HEOOXOIUMbIE BHIYMCICHUSI.

Ouenka ymMeHusi peliaTh pacueTHbIE 321241

Ouenka «5» (omauuno) cmagumces 6 mom ciayuae, eCiu CMyoeHm:

- B JIOTHYECKOM PACCYKJIEHUU U PEIICHUH HET OUIMOO0K, 3ajaua pelieHa paluoOHaIbHBIM CITIOCOOOM.
Ouenka «4» (xopowio):

- B JIOTHYECKOM PAaCCYXXICHHH W B PEIICHWU HET CYIICCTBCHHBIX OINMMOOK, HO 3ajava pelieHa
HEPALMOHAIBHBIM CIIOCOOOM, WJIH JIOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIINOOK.

Ouenka «3» (yoosiemeopumebHo):

- B JIOTUYECKOM PACCYXJICHHUU HET CYIIECTBEHHBIX OIIMOOK, HO JIOIMYCKAETCS CYIICCTBCHHAS

OIIMOKA B MATEMAaTHYECKUX pacucrax.



HNPAKTHYECKUE 3AJJAHUA 110 TEME 1. MEXAHUKA
1.1 PEHIEHMUE 3AJ1IAY 11O TEME «PA3JIMYHBIE BUJIbI MEXAHUYECKOI'O
JABU/KEHUS

eab pa0doThbl: HAYYUTHCS NPUMEHATH TIOJYYCHHBIC TEOPETHYECCKHUE 3HAHUSA IS PEIICHUS
I‘pa(bI/I‘IGCKI/IX 1 BBIUYUCIIUTCIIBHBIX 3aJa4 110 TEMC «PaSJII/I‘-IHBIe BHUJbI MECXAHUYCCKOT'O ABUXKCHUI)
(npssMONTMHEHOE pPAaBHOMEPHOE JBWIKEHHE, MPSAMOJIMHEHHOEC PAaBHOYCKOPEHHOE JBIKCHHUE,
PaBHOMEPHOE JIBU’KEHHUE TOUYKHU MO OKPY>KHOCTH).

Xoxa padoTbI:

1. Teopernyeckasi 4acThb.
Ipamonunetinoe pasnomepHoe 08udiCeHuUe:

S =0 -t- nepemenicHue
X=X, +0, -t- ypaBHEHHE IPIMOIMHEHHOTO PABHOMEPHOTO ABMKCHUS

Ipsamonunenunoe pasnoyckopenmoe o8uMCeHue:
_ v-— Do
a= T - (bopMyJIa JUISL BEIYUCIIEHUS YCKOPEHUSA

U=0, +a-t - hopmyna s BBIYHCICHUS CKOPOCTH
2

X .

X=Xy +0y T+

- YpaBHCHHC HpHMOHHHeﬁHOFO PaBHOYCKOPCHHOI'O ABUKCHUSA

Pasnomepnoe dsudicerue mouku no OKPYICHOCIU:
2 2
v 4-7°-R
a=——>—

_ 2 .2
a, = R ot a,=4-7°-v"-R- QopmyIbl 1Sl BEIYMCIEHUS LEHTPOCTPEMUTEIBHOTO
YCKOPCHUs

2-r-R .
vV=———; v=2-7-R-v- hopMmynbl 15 BEIYUCICHHUS CKOPOCTH

t
T= N nepuo1 oopanieHus

V= T - 4aCcTOTa OOpaIIeHus

2. IlpakTHYecKas 4YacTh.

Pemnre 3agaum:

1. Karep, aBurasicb paBHOMepHO, poezxaeT 60 M 3a 2 ¢. PaccuuTaiite, Kkakoif myTh oH
npoenet 3a 10 ¢, IBUrasch ¢ Toi k€ CKOPOCTBIO.

2. Teno nmBwxkerca paBHOMepHO Broib ocu OX. Moaynab CKOpPOCTH Tena paBeH 36 KM/d.
Hauanbnas xoopaunata paBHa 20 m. Haitgute nosokenue tena yepe3 4 ceKyHubl. Uemy
paBeH MPOMIEHHBIN yTH?

3. Bmomp ocm X MABWKYTCS JBE TOYKH: IEepBas IO 3aKOHY
X1=10+2t, a BTOpast Mo 3aKoHY — Xp=4+5t. B kakoii MOMEHT
BPEMEHU OHU BCTPETATCS?

4. Tlo 3amaHHbIM rpadukaMm (CM. pHC.) HaWIUTE HadalbHbIE
KOOpJMHATBHl T€Jl W TMPOEKIUU CKOPOCTH HUX JBUKCHHUS.
Hanmmmwure ypaBHeHus aBrokeHus Ten X = X(t). U3 rpadukos n

YpaBHEHHI HaWIUTEe BPEMsS M MECTO BCTPEUYH TeJN, JBIKCHHS
KOTOpBIX onuckiBatoTcs rpaduxamu I u 1.

2

5. 3a kakoe BpeMs aBTOMOOWJIb, IBUTasich ¢ yckopenuem 0,2 m/c,
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YBEJIMYMBACT CBOKO CKOPOCTH ¢ 36 kM\u 110 54 km\u?

6. KakoBa B3jeTHasi CKOPOCTh CaMOJIETa, €CJIM OH COBEpIIAeT pa3der B TeUEHHE 25 CEeKyHI C
ycKOpeHuem 3 M/c??

7. Teno naBuxercs ¢ yckopenuem 0,05 M/c?. Onpenenure nepemMelieHue tena 3a 20 CEeKyH[I,
€CJIM ero HavajbHas ckopocTh 20 cMm/c.

8. Tpomneitbyc nBurajics co CKOpPOCThiO 18 KM/4 M, 3aTOPMO3HMB, OCTAaHOBHJICA uepe3 4 cC.
Ornpenenure yCKOpeHHE U TOPMO3HOM MyTh TpoJuIeiidyca.

9. Cawmorer JieTen co CKOPOCThiO 216 KM/4 U CTaJl ABUTATHCSA C YCKOPEHHEM 9 M/C B TeUeHHUeE
20 cexynn. Kakoe paccrosiHue mposieren camojeT 3a 3TO BpeMs, U KaKOH CKOpPOCTH OH
nocTur?

10. 3aBUCHMOCTh CKOpPOCTH OT BpPEMEHHU JBIIKYIIETocs Tena 3amaHa ¢opmynoi v=2+0,5t.
[Toctpoiite rpaduk 3aBUCUMOCTH CKOPOCTH OT
BPEMEHH, ONMUIINTE XapaKTep ABIDKCHHA, yKaxkure U, m/c |k
3HAYEHUS] COOTBETCTBYIOLIUX BEITUYHH. 20

11.Tlo 3amaHHBIM Ha pUCYHKE TrpaduKaM HamucaTh
ypaBHeHus v, =o, (t). 10

12. IkuB penaet 100 oGopotoB 3a 1 munyty. KakoBsl
4acToTa BPALICHUS IIKKBA U TIEPUO/] BPAIICHUSI.

13. Benocuneauct  OBUXKETCS MO 3aKPYIJICHUIO 0 t,
pagumycom 100 M co ckopocteio 10 m/c. C xakum
YCKOPEHUEM OH MPOXOIUT 3aKpyriieHue?

14. KakoB pamuyc KpHBH3HBI 3aKpYTJICHHS IOPOTH, €CIM 10 HEH aBTOMOOWIIb ABMXKETCS C
LHEHTPOCTPEMUTENIBHBIM YCKOPEHUEM 2 M/c? Tipu ckopocTH 72 KM/4.

15. Benocunenuct exer mo popore co ckopoctbio 10 m/c. CKOIBKO 0OOPOTOB 3a CEKYHIY
JIENIal0T KoJieca BEJIOCUIIENA, €CIM OHU He CKoub3sAT? Kakoe eHTpocTpeMUTeNbHOe
yCKOpeHHUe TOUKM 000/1a KoJieca, eciiu ero paguyc 35 cm?

16. lanbl ypaBHeHus ABwkeHus Ten: X;=4+0,5t, X,=8-2t. Haiinute Bpemst 1 MECTO BCTPEUYHU HX
JIBYMs crioco0amu (rpaguuecky U aHATUTUYECKH ).

17.3aBHCHMOCTh KOOPAMHATHI X Telda OoT BpeMeHu t mmeer Bum: X =20—6t+2t>. Uepes
CKOJIBKO CEeKYHJ Ioclie Hadana oTyeTa BpeMeHH t =0c mpoekius BeKTopa CKOPOCTH Teja
Ha och OX cTaHeT paBHOW HYIIO?

18. B Tabnwie mpeacraBieHa 3aBUCHMOCTb MOIYJSI  CKOPOCTH JIBHKCHHS aBTOMOOWIIS OT
BpPEMEHH.

t,c 0 1 2 4 6
U’jV 0 2 2 6 0
c
Onpenenurte myTh, MPOHJIEHHBIH aBTOMOOUJIEM B MHTEpBaje OT MOMeHTa BpeMeHu 0 ¢ 10
MOMEHTa BPEMEHU 5 C.
19. Ompenenute yacToTy BpalleHus: 3eMIIH.
20. Ie MaTepuallbHblE TOYKM MABMXKYTCS IO OKPYXKHOCTH paauycamu R,u R,, mpudem

R, =2R,. CpaBHHUTh UX IIEHTPOCTPEMHTENIbHbIE YCKOPEHHs B Cilydasx: 1) paBeHCTBa uX
CKOPOCTEH; 2) paBEHCTBA UX MIEPUOJIOB OOpAIICHHSI.



1.2 PEIIEHHUE 3AJIAY 110 TEME: «<3AKOHBI HBIOTOHA. CWUJIbI B IIPUPO/IE»

Leab padoThl: HAYUYUTHCS TPUMEHSTD MTOJTYYCHHbBIE TEOPETUYECKUE 3HAHUS JJIs PEIlIeHUs 3a]1a4 110
teMe «3akoHbl HetoToHa. Cuiibl B IPUPOIE».

Xoxa padoTbI:
1. Teopernueckasi 4acThb.

F, =m-g - cuna maxcecmu (310 cuia, ¢ KOTOPOH BCE TEIA NPUTATUBAIOTCS K 3eMIIE).

Bec mena — 310 cuna, ¢ KOTOPOil TeNO, BCIEACTBUE €0 MPUTSHIKEHUS K 3eMJIe, ACHCTBYET Ha ONOpY
WM 1I0/IBEC (3TO pe3ysbTaT B3aUMOJIEHCTBUS OIOPHI U TENA).
P=m-g- c¢opmyna xans ompeneneHuss Beca Tella, €CIM TEJNO HAXOAUTCS B IIOKOE Ha

TOPU30HTAJILHONW OBEPXHOCTHU MJIM PAaBHOMEPHO JBHXKETCS C HElO.

P=m-(g—a) - dopmyna s ompeneneHus Beca Tela, ABHXKYIIETOCS C YCKOpEHHE, KOTOpoe
HaIpaBJIEHO KaK YCKOPEHHE CBOOOTHOIO NaieHUs (ABH)KEHHE BHU3).

P=m-(g+a)- dopmyna ans ompeaeicHus Beca Tela, JIBIKYLIETOCS C YCKOPEHHE, KOTOpOe
HAIPaBJIEHO NIPOTUB YCKOPEHUsI CBOOOAHOIO NaieHUs (ABH)KEHNE BBEPX).

Fop. :k|X| - cuna ynpyeocmu (3TO Cculla, BO3HHMKarolas B pe3ynbrare aedopmanuu Tena u

HaIpaBJI€HHAsl B CTOPOHY, MPOTHUBOMOJIOKHYIO TIEPEMEIICHUIO YaCTHIL TeJIa MPU AeOPMALIHH ).
F,, =#N - cura mpenus (cuna, BO3HUKAOWAA B MECT€ CONPUKOCHOBECHHS Tel U

MPENSATCTBYIONIASl UX OTHOCUTEILHOMY MEPEMEIIEHUIO).

F =m-a - Bropoii 3akoH HeroToHa.

m, -m,
F=G- “RT 3aKOH BCEMUPHOTO TATOTEHHS.

2
_11H‘M

2
Ke

G =6,67-10

- 'paBUTallMOHHAA IMMOCTOAHHAA

M
g =9,8— - yckopenue cBOOOIHOTO MaIEHHUs
c

F —cuna, [H]; m-wmacca [kr]; R - paccrostHue mexmay Tenamu, [M]; a— yCKOpeHHE, [M/Cz]

H
K - )KeCTKOCTh Tea, {—} ;- koaddunueHt Tpenus, [-]; P - Bec Tena, [H]
M

2. IlpaxkTuuyeckast 4acTh.
Pemnre 3ana4n:

1. Onpenenure cUily TpaBUTALIMOHHOTO B3aUMOJAECHCTBUSA MEX 1y TeraMu maccor 19 T u 400 xr
Ha pacctosgHuu 200 M.
2. JlBa 4enmoBeka TSHYT Ipy3, MpHUKIaasBas ropuzoHTanmbHble ctbl F1=100 H u F,=150 H,

HaIpaBIIEHHBIC BJIOJb OJHOW MpsaMoi. Kakum MoKeT ObITh MOYJIb PABHOJCHCTBYIOIIEH STUX CHII?
PaccmoTpuTe Bce BO3MOKHBIE CITydau.

3. CrnupanbHas HIUIUHAPUYECKas TPYKUHA 3aIHEH MOJIBECKH KOJIEC aBTOMOOWIISI UMEET JIUTHHY
B CBOOOIHOM cOCTOSIHUMH 442 MM u noj aerctBueM cuiabl 4,4 kH gomxHa coxuMatbest 10 273 MM.
Haitngure %&ecTKOCTh PYKUHBI.



4. 3amosHWTe Ta0NHIly, TZIe 8 yCKOpPEHHE, KOTOPOe MpUoOpeTaeT Teslo Maccol M moj AelcTBUEM

cuisl F .
a ? 40 xm/c? 60 cm/c’
m 20 rp. 35 rp. ?
F 6 kH ? 1 mH
5. TennucHbIl My Maccord 60 T JexUT Ha KopTe. Uemy paBeH MOAYJb CHJIbl TSXKECTH M K
yeMy IPUII0KEHA CUJIA TSDKECTU?
1) ~(0,6 H, npunioxeHa k 3emiie
2) ~0,6 H, npunoxeHa K Msqy
3) ~600 H, npunoxeHa k 3emiie
4) ~600 H, npuiioxxeHa K Msay

6. B mudre, ABMKYIIUMCS BHH3 C YCKOPEHUEM 2 M/c?, HaXOQUTCS naccaxup maccou 50 kr. Uemy
paBEeH MOJTYJIb CHJIBI TSDKECTH, JICHCTBYIOLICH Ha maccaxupa?
1)0H 2)~400H 3)~500H 4)~600H

7. HpI/I MCCJIICIOBAHUMU 3aBUCUMOCTH YIJIMHCHUA XIPYXKXKHUHBI OT HpHHO)KCHHOﬁ cuibl  F Oputn
MMOJIYYCHBI CIICAYIOIHNEC JaHHBIC!

F,.H 1,2 1,4 1,6 1,8

X, CM 15 1,8 2,0 2,3

W3 pe3ynbTaToB UCCIEAOBAHMS MOKHO 3aKIFOUYUTh, 9TO KOA(PPHUIMEHT YIPYTrOCTH MPYKUHBI paBEH
)20 H/m 2)S0H/m  3)80 H/m 4)100 H/™m

8. Msu maccoit 0,5 kr mocne ynapa, ansmerocst 0,02 ¢, mpuoOperaer ckopocts 10 m/c.
Haitgure cpennioro cuity ynapa.
9. Ha ckonpko ymeHbIIaeTCsl cuia TSKECTH, IedcTByromas Ha camodeT Ty-154 maccoit 90 T,

2
npu mosere Ha BbicoTe 11 KM, rae yckopeHue cBoOogHOro manenus 9,77 m/c”. Yckopenue
CBOOOJTHOTO Ma/IeHUs Ha IOBEPXHOCTH 3€MJIM CUUTaTh paBHbIM 9,81 m/c?,

10. Kaxkoit 00eM BOIbI HAXOUTCS B COCY/IE, €CTTU Ha Hee AeUCTByeT cuia TsokecTu 150 H?
11. Macca naccaxxupa nudta 100 kxr. JIudT apuxercs ¢ yckopeHuem 2 m/c? B3, Kakos Bec
nacca)xupa, eciii yCKOpeHre cBoOOHOTO maieHust paBHo 10 M/c??

12. Macca naccaxupa nugra 100 kr. KakoB Bec macca’xupa B MOMEHT, KOT/1a JTU(PT JBHKETCS
BBEPX C YCKOpEHHEM 2M/c*?

13. [Tpu nBUXKEHUU TUHAMOMETpPA YUYEHUK IepeMelian AepeBsiHHbIN Opycok Maccoit 200 r mo

TOPU30HTAILHO pacmnojoXkeHHoW Jocke. KakoB KO3(QQUIMEHT TpeHus, €ciu JAUHAMOMETP
rmokassiBan 0,6 H?

14. VYnpskka cobak mpu JBUKEHUU CaHEH MO CHETy MOXeT JEeHCTBOBaTh ¢ MAaKCHMAaJbHOM
CUJION 0,5 kH. Kokoii Maccel caHu ¢ TPy30M MOXKET TepeMeIaTh
yIpsiKKa, eciiu ko3 duuuent tpenus pasex 0,1?

15. Onpenenure Bec Manbunka Maccoil 40 kr B nonoxkeHusix A u B (cm.
puc.), ecmu R1=20 M, v, =10m/c, R,=10 M, v, =5M/c.

16.  boeBas peaktuBHas ycraHoBka BbM-13 («kaTromay») uMena IJIUHY
HaIpaBJISIOMUX 0aJOK 5 M, Maccy KaXaoro cHapsna 42,5 Kr U cuily peakTuBHOU Taru 19,6 kH.
HaiinuTte ckopocTh cxo/a cHapsia ¢ HalpaBIIsoLe Oanku.

17. O BeTpoBO€ CTEKJIO MABWXKYIIETOoCcs aBTOMOOWIS ynapuics komap. CpaBHUTH CHIIBL,
JEHCTBYIOIIME HAa KOMapa M aBTOMOOWJIL BO BpEMS yaapa.

18. UcnpiTeiBaeT 1 Gerynuii 4eI0BeK COCTOSHUS MEPErPy3KH U HEBECOMOCTH ?

19.  Tlowemy Teno, moxOporieHHoe Ha JIyHe, OyaeT BO BpeMs MOJIETa HAXOAUTCS B COCTOSTHUU
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IMOJTHOM HCBCCOMOCTH, a Ha 3eMIle Takoe TS0 MOXKHO CUMTATh HEBECOMBIM JIMIITb HpI/I6JII/I)K€HHO?

20.  Iloyemy nerde mibITh, 4eM O€XKaTh O JTHY IO MOSIC TOTPY>KEHHBIM B BOY?

21.  Ecnom paccTossHME MEXIy TelaMH YBEIMYUTh B 3 pa3a, TO CHJIA HUX B3aUMHOTO
TPUTSHKCHUS B pas.

22.  Jlnsg Toro 4YToOBI CHIa B3aMMHOTO TMPHUTSOKEHUS TEN YBETUYHMIACh B 4 pa3a, paccTOSHUE
MEXy HUMH HaJI0 B _pasa.

1.3 PEHLIEHHUE 3AJJAY 11O TEME «3AKOHBI COXPAHEHMUS1»



Llesib padOThI: HAYYUTHCS TPUMCHSITD MOJYyYCHHBIC TCOPETHUCCKUE 3HAHUS JIsl PEIICHUS 33/1a4 10
TeMe «3aKOHbI COXpaHEHHs» (3aKOH COXPAaHCHUS HMITYJIbCA, 3aKOH COXPAHEHUS MEXaHHYCCKOM
SHEPTHUN).

Xox paboThi:
1. TeopeTuyeckasi 4acTh.
Hunynvc mena. 3axon coxpanenus umnynvcea.

P=m-0 - dopMyna mjis onpeaeieHus UMITyJIbCa Tela.

[P] = {Ke : M} - IMITYJIbC TEJIA;

C

[ | =[re]- Macca Tena;

I_/J CKOpPOCTH T€JIa.

m-o,+m,-0, =m, '01' +m, 'Ué - 3AKOH COXPaHEHHUs UMITyJIbCa
3axon COXPAHEHRUA JHEPUU.
m-v’
E, = > (Gopmyna, Uil BBIYMCIIEHHs KUHETHYECKOH SHEPIUH.
E,=m-g-h - dopmyna 1y1s BeIYMCIEHUS IOTEHIMATBHON SHEPTHH (TENIO, MOAHATOE Hajl 3emiieil);
2

- (hopMmyma [T BEIYMCIICHUS IOTCHIMAIBHOW YHEPTUH (TIpH AeopmMarium).

o

2
-S-cosa - (1)OpMy.]'Ia AJI1 OIIPCACIICHUA MEXaHUYEeCKOH pa6OTbI

F
A
T - (I)OpMy.TIa JJIA OIIPEACIICHUA MOIIHOCTH
E

—E, =AE_- Teopema 00 n3MEHEHNH KHHETUYECKON HEPIHU.

>> Z > ™
Il

mgh, —mgh, - paboTa CHIIBI TXKECTH.
kx  kx2

A= > —2 - paboTa CHIIBI YIIPYTOCTH.
E,.=E, +E, =const

- 3aKOH COXPaHEHMsI MEXaHUIECKOH SHEepPrHu
Ekl +Epl =E, +E,
[N]= [Bm] - MOIIIHOCTB; [t]= [c] - Bpems;
[A]=[/Drc]- pabora; [F]=[H]- cuna;
[S]=[#]- nepememenne; [E] = [Zorc]- omeprus;
[h] = [M]- BBICOTA; K - >kecTKOCTb Tena, [E} ,

M

M
g =9,8— - ycKopeHue cBOOOIHOIO Ma/IEHHS.
C

2.IlpakTHyeckasi 4acThb.
Pemnre 3agaun:
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o

8.
9.

Haiinute ummynbsc rpy30Boro aBroMoousst maccoit 10 T, ABMXKYIIETrocs O CKOPOCThIO 36
KM/4, 1 JISTKOBOTO aBTOMOOMJISI Maccol 1 T, ABMKYIIETOCsS CO CKOPOCTHIO 25 M/C.

C Kako# CKOpOCTBIO JOJDKHA JIETETh XOKKeiHas mai6a maccoit 160 r, yTOOBI ee UMITyJIbC
OBLIT paBeH UMITYJIbCY TyJIM MacCol 8 T, JieTsmel co ckopocThio 600 m/c?

Baron maccoii 20 1, aBmwxkymmiics co ckopocthio 0,3 M/c, Haronser Baron maccoi 30 T,
IBUKyIIHics co ckopocThio 0,2 m/c. KakoBa ckopocTh BaroHoB Mocje B3aUMOICHCTBUS,
€CJIM yJap Heynpyruu?

C TenexKu, IBUXKYIIEHCS CO CKOPOCThIO 2 M/C, CIIPHITUBAET MAJbYUK CO CKOPOCThIO 1 M/c,
HaIIPaBJICHHON TOPHU30HTAJILHO IIPOTUB XOJa TelekKu. Macca mainpuuka paBHa 45 kr, a
Macca Tenexku 30 kr. C Kakoll CKOpOCTbIO OYZIeT ABUraThCs TeJekKKa cpa3y Mocje TOoro,
KaK MaJIbYMK CIPBITHYJI C Hee?

Ckopocts Tena wMaccod 100 r© wW3MEHsieTCsI B COOTBETCTBUM C  yYpaBHEHUEM

3, =0,05-sin(102t). Ompenenure MOLYyNb UMITy/IbCA TeNa B MOMEHT BpemeHH 0,05 c.

PaccuuTaiiTe KHWHETUYECKYIO SHEPTHUIO Tella MacCOr 3 KI' HIMEIOILIET0 CKOPOCTh 18 KM/4.

C Kako¥ CKOPOCTBIO JOJKEH JABUTATHCS aBTOMOOMIIb Maccor 2 T, 4TOOBI 00J1a1aTh TAKOH Ke
KMHETHYECKOW PHEPTUeH, Kak cHapsaa maccor 10 Kr, ABmKymmiics co ckopocthio 800 m/c?
Ha kaxoii BeicOTe mOTEeHIMaNbHAs YHEPrus rpy3a maccoi 2 T paBHa 10 xJ[x?

KakoBa mnoteHnumanbpHash SHEpPrusi yaapHOM 4YacTu cBaiHOTrO Mmoisiota maccoi 300 kr,
MOAHATOrO Ha BBICOTY 1,5 mM?

10. Yo Takoe joIiaguHas CHiia, 1 KAKOBO €€ OTHOIIIEHHE C BATTOM?

1

1. Jlomane mepemenaer Tenery, mpukiasBas cumy B 500 H mox yroom 45° k ropusonty.
Kakyro MOIIHOCTB pa3BUBAET JIOIIA/(b, €CIU 32 KaXAble 2 C OHA IPOXOIUT 6 M?

12. Kakyio paboTy Ha/l0 COBEPIIUTh, UTOOBI PacTSIHYTh MPYKUHY *KecTKkocThio 40 kH/m Ha 0,5

cm?

13. Teno maccoii 20 Kr mogHMMAarOT BepTHKaIbHO BBepX cuiioii B 400 H, HampaBiieHHOW IO

nerkeHnro. Kakas pabora coBepmaercst Ha iyt B 10 m? Kakyro paboTy coBepmiaeT npu
3TOM CHJIA TSKECTU?

14. Teno maccoit 5 kr, cBOOOJHO TMagaeT ¢ BBICOTHI 7 M. HaiiauTe NOTEHIMATBHYIO H

KHHECTUYCCKYIO SHECPI'UIO TCJIa Ha PaCCTOAHUA 3Mmor MMOBCPXHOCTHU 3CMJIU.

15. C kako# CKOpOCThIO OPOCHIIN BEPTUKAIHHO BBEPX KaMEHb, €CJIM OH MPH ATOM TOJHSIICS HA

BbICcOTY 10 M?

16. Mssiu OpolieH BEpTHKAIBHO BBEPX €O cKopocThio 20 m/c. Ompenenute MaKCUMaIbHYIO

BBICOTY, Ha KOTOPYIO ITIOAHUMACTCA M.

17. Kamenb cBOOOJHO MajaeT BEPTUKAIBHO BHU3. M3MEHSIOTCS JIM MEpEeYnCIeHHBIE B TIEPBOM

cTosb1e (pu3ndeckre BETUIMHBI BO BpEeMs €ro ABM)KCHUS BHU3 U €CIIU U3MEHSIOTCA, TO Kak?
YcTaHoBUTE COOTBETCTBUE MEXTY (DU3NUECKUMH BETUYMHAME, IEPEUUCIICHHBIMU B TIEPBOM
cTOJIO1Ie, ¥ BO3MOKHBIMH BHJIAMU WX W3MEHEHUH, MEPEUUCICHHBIMU BO BTOPOM CTOJOIIE.
BrustHuem conpoTuBIEHUS BO3IyXa MPEHEOPEUb.

OU3NYECKUE BEJIMYMHBI: X U3SMEHEHUA:
A)CkopocTs; 1) He nzmensiercs
b)Y ckopenue; 2) VYBenumuuBaeTcs
B)Kunernueckas sneprus; 3) YMeHnbaercs

[NIloTenunanbHas SHEPTHUSL.

18.

KameHnp OpoliieH BepTHUKaIbHO BBEpX. V3MeHsIOTCS JIM mepedrcieHHbIe B NEPBOM CTOJIOIE
¢u3nyeckue BEIWYMHBI BO BPEMs €ro JBIWKEHHMS BBEPX W €CIM HM3MEHSAIOTCS, TO Kak?
VYcTaHOBUTE COOTBETCTBHE MEXAY (PU3NUECKMMH BETUYMHAMHU, MEPEUUCICHHBIMUA B IEPBOM
cTos01e, ¥ BO3MOXHBIMH BUAAMU HUX W3MEHEHHUH, MEPEYHCICHHBIMH BO BTOPOM CTOJOLE.
BnustHueM conmpoTHBIIEHHS BO3yXa ITPeHeOpeyb.
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OU3NYECKUE BEJIMYMHBI: NX NSMEHEHUA:

A)CxopocTs; 1) He usmensercs
b)Y ckopenue; 2) YBenuuuBaeTcs
B)Kunernueckas sHeprus; 3) YmensbiaeTcs

[NIlorenunansHas sHEPTUsL.

MMPAKTUYECKUE 3AJAHUS 11O TEME 2. MOJIEKYJISAPHAS ®U3UKA.

TEPMOJII/IHAMI/IKA
2.1 PEHIEHHUE 3AJIAY I1O TEME «OCHOBBI MOJIEKYJSPHO-KMHETUYECKOM
TEOPUN»

Ilean  paGoThl: HAYYUTBCA TNPHUMCHATH IMOJTYYCHHBIC TCOPCTUUYCCKUC 3HAHUA [JIs1 PCHICHUA
12




rpadu4ecKrx U BEIYUCIUTEIbHBIX 33124 10 TeMe «OCHOBBI MOJEKYISIPHO-KUHETHUECKOW TEOPHM.

Xox paboThri:
1. TeopeTuyeckasi 4acTh.

m

N = M N, - KOJIMYECTBO MOJIEKYI (aATOMOB) B BEILIECTBE.

m N
V =— ; V = —— - KOJINYECTBO BEIIECTBA.

M A

3 Ke o o o o o
M = Mr-10 - CBSI3b MEX/1y MOJISIPHOI Maccoil 1 OTHOCUTEIBHON MOJIEKYJIIPHOM Maccoit
MOTIb
M
m, = — - dopMyJia Ul BBIYUCIEHHUS MAaCChl MOJIEKYJIBL.
N A

1 —2. 1 2

p= 3 m,-n-0°;, p= 3 p-0° - ocHoBHoe ypaBHenue MKT uaeansHoro rasa.
y . T =t+273°
AOcomoTHas TemrepaTypa cBsizaHa ¢ TeMiepaTypoii mo mkane Llenscus hopmynoii:
AT = At
B ocHOBy ompeneneHus ~TeMIepaTypbl TOJIO)KCHA  CpPEAHsSS  KHHETHYECKas  dHEPrus
2 —

MOCTYNATEeNbHOTO IBIKEHUS YacTull: | = x E,
p=n-Kk-T - 3aBUCHMOCTb JaBJICHHs ra3a OT TEMIEPaTyphl.

3-k-T

Cl
1

- CpeaHss KBaJApaTUYHas CKOPOCTh IBMKEHUS MOJIEKYJI.

m
P = V - (1)OpMy.]'Ia AJI1 OIIPCACIICHHUA TNIOTHOCTH BEIICCTBA

CBs3p MEXIy CcpeiHed KHHETHYECKOW »HHEepruel IBUKEHHS MOJIEKYJ1 U JaBJICHHEM Tasa:

2 —
p =§'n'EK
m

P-V = v -R-T - ypaBHeHHe cOCTOSHUS HJIealbHOro Ta3a (ypaBHeHHe MeHneneeBa —

Knaneiipona).
PV, PV
Tl TZ

2 = const - ypasuenue Knaneiipona.

-V =const, mpu T =CONSt - uzorepmuueckuii nporecc

=const, npu P =Const - uzobapusIii nponecc

P
Vv
T
P _ const, npu V =CoNnst - u30XopHBIi mporiece
=

N

- mocTosiHHasA boabiMaHa.

A =0 -10% monw - mocrosiHHAS Asoraapo; k =1,38 1072 ’ZZTM

Lo
R =8,31———— - yHuBepcanbHas ra30Basi IOCTOSHHAsL.
Mo - K

N
[n] = [M’?’J - KOHIIEHTpAIKA ra3a (YUCII0 YacTHUIl B eIMHUIIE 00beMa N = v );
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[p] = [Ha]- JIaBJICHHE Ta3a; [U ] = {ﬁ} - CpEIHSS CKOPOCTh IBUKEHHUS MOJIEKYJI;
c

[T]=[K]- abcontoTHas TeMiiepatypa; [mo ] = [KZ] - Macca MOJICKYJIbL.

[V] = [M‘3]- o6bem, (1 mutp =10°m%); [m] = [KZ] Macca; [M ] = [ }- MOJISIpHAs Macca rasa.

MOJlb

2. [IpakTHYeCKAs YACTh.

PemuTe 3agaun:

Kaxoe koin1uecTBO BELECTBA COAEPKUTCS B MEIHOM OTJIMBKE Maccol 3 Kr?

KakoBa macca 300 MoJib CEpHOIl KHCIIOTHI?

CKoOJIBKO MOJIEKYJT COAEPKUTCS B a30Te Maccoi 250 rp?

Haiigure Maccy MoJIeKyJIbl YTIIEKUCIIOTO Ta3a.

Kakoii 06beM 3anumator 100 Mmonb kuciopona?

KaxoBa cpenHsst kBajpaTU4YHAsE CKOPOCTh MOJIEKYJI a30Ta MpU TeMIepaType KUTIEHUS BOJIbI?

NoookrwnpE

MOJICKYIJIBI I'a3a YMCHBIUINJIAChH B 3 pa3a, a KOHOCHTpAaluA MOJICKYIT OCTaJl1aCb 0e3 u3MeHeHus?

Kakx m3MeHHI0och AdaBICHHE HICaIbHOIO rasa, €Ciimi B JaHHOM o0beMe CKOpPOCTb KaykIoi

8. Ilpu moCTOSHHOM JaBJIEHUH KOHIEHTPAIMS ra3a B COCy/e yBenuumuiaach B 3 pa3a. Bo ckoibko

pa3 U3MEHUIIACh CPEAHSISI KHHETHUYECKask YHEPTHsl MOCTYIAaTeIbHOTO JBUKECHHS MOJIEKY?
9. B Oamione emkocteio 30 IMUTPOB HAaxomuTCsS 2 Kr KUcCiopona mpu Ttemmeparype 30 ocC.
Omnpenenure gaBiieHUE Ta3a B OaIOHE.
10. a3 3aHuMaer o0beM 3 M° npu Temmeparype 546 OC. Kakosa ero TeMIlepaTypa, eciu 00beM
Oyzer 2 MU JIaBJICHUE TIpexHee?

11. Onpenenute Maccy BOJOpOa, HAXOAIIETOcs B 0aioHe eMKOCThIo 20 JTUTPOB MPHU J1aBIICHUN

830 klla, ecniu Temneparypa raza paBHa 17°C.
12. Bo3nyx moa mopiiHeM Hacoca UMeI J1aBlieHUe 10° Ia u 06Bem 300 cm®. Kakoii 00beM 3aiimer

3TOT BO3yX npu gaiaenuu 2-10°I1a, ecitu TemmepaTypa He H3MEHHTCS?

13. YcraHOBUTE COOTBETCTBHE MCKOAY q)HSI/I‘{CCKI/IMI/I BCIIMYMHAMHU, XaAPAKTCPUIYHOUIUMHU
I/I3OXOpHBII\/'I nmponecc HarpeBaHuA BO3AyXad, NCPCUHUCICHHBIMU B IICPBOM CTOJ'I6II€, n Hux

HU3MCHCHUAMHU BO BTOPOM CTOJ'I6LIC.

OUBNYECKUE BEJIMYMHBI X U3MEHEHUA
A) JlaBneHue 1)YBenuuenue
b) O6bem 2)YMeHblIeHHE
B)Temneparypa 3)HeusmeHHOCTD
14.  VYcraHoBHTE COOTBETCTBUE MEXIY (QUINYECKUMHU BEIMYMHAMH, XapaKTePU3YIOIIUMHU

H306apHHI>i nmponecc OXJAXACHUA BO34yXa, ICPCUUCICHHBIMU B IICPBOM CTOJ'I6I.I€, n HXx

W3MEHEHUSMH BO BTOPOM CTOJIOIIE.

OU3NYECKHE BEJIMYMHDbI X MU3MEHEHUA
A) JlaBneHue 1)YBenuuenue
b) O6wvem 2)YMeHbIIIeHne
B)Temneparypa 3)HeusmeHHOCTD

15.  [IloBblmieHHE BIAKHOCTH TPUBOJAUT K HApYUICHUIO TEIJIOBOrO OOMEHa 4YeloBeKa C

OKpYKaroliel cpeoit. DTo CBSI3aHO C TEM, YTO MIPU ITOM U3MEHSECTCSI
1) ynenbHas TEIIIOEMKOCTb BO3/yXa;

2) CKOPOCTb MCIIAPEHHS BIIATH C TOBEPXHOCTH Tea;

3) armMocdepHOe 1aBICHHE;
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4) coneprkaHue KUCIOPOJIa B BO3IyXE.

16.  Ilpum ucnapeHuu *XUAKOCTh OCThIBAET. MOJIEKYIAPHO-KUHETUYECKAs TEOPUsI OOBICHSET 3TO
TEM, 4TO OBICTpEE BCETO KUAKOCTh MOKUAAIOT MOJIEKYIIbI, KIHETUYECKasi JHEPTUsl KOTOPHIX. ..

1) paBHa cpeqHeil KHHETHUECKOM SHEPT UM MOJIEKYJT KUAKOCTH;

2) MPEBBILIACT CPETHIOI KMHETHYECKYIO SHEPTUIO MOJICKYJI )KUIKOCTH;

3) MeHblIIIe cpeHeil KHHETHYECKON SHEPTUH MOJICKYJT )KUIKOCTH;

4) paBHa CyMMapHO# KMHETUYECKOW YHEPTHH MOJICKYJI KUIKOCTH.

2.2. PEHIEHUE 3AJIAY 110 TEME «B3AUMHBIE ITPEBPAIIIEHUS )KUIKOCTEM 1
I'A30B. TBEPJBIE TEJIA»

eanb DaﬁoTbII HAYYUTBCA TNPHUMCHATH TMIOJTYYCHHBIC TCOPCTUUYCCKUC 3HAHUA [JIsI PCHICHUA
Ka4€CTBCHHBIX M BBIYHUCIIMTCIBHBIX 3a1a4 110 TEMEC «B3anmubIe MMpEBpaAIICHUA )KI/IJIKOCTCI\/'I " ra3os.
TBCpI[LIe TCIaa».

Xox paboTsri:
1. TeopeTnueckas 4acThb.

Baaamswie npespsumenrs
3308, XKAKOCTEN I TREPALIX TEN

Teepovie mena:

yp .




O - MexaHH4ecKoe Hanpsbkernue, [[1a];
& - OTHOCHUTEIILHOE y/UTHHEHHE, [-];
E - monynb FOHnra, [[1a];
Al - yyinaenue tena, [Mm];
S - TIOmA/s TIOMEPEHOro ceueHus, [M2];
|, - HauanbHas MHA Teda, [M];
D - nuamerp, [m];
F - cuia, [H].

HACBILUEHHbIA U HEHACBILWEHHbIA NAP, BJIAXKHOCTb

MNap, HAXOAKUIMACH B OMHAMUHECKOM
DEBHOBECUM CO CBOEM XUAKOCTLIO, HASLIBAGTCA

o g
g 4 HACBLILWEHHBIM.

@
@
g % Aaenenne p, HaACLILWEHHOro Napa 33aBucHT
g < TONBLKO OT TEMNEepPaTyPbLI,
s 2

] Ecnu p < p,, nap wassisaertca

HEHACBILLEeHHbIM,
Dasnenue p HEeHACHLIWEHHOrO Napa 33aBUCHUT 1
oT obbema.

OTHOCHMTENLHAA BAAXHOCTDL (0 PABHA OTHOLLSHKIO NAapuManLHOro QasneHWs Napa x AasneHno
HACLILEHHOIC Napa NP¥ NaHHON TeMneparype: ¢ = 2 ; 100%.

Py
Touka pockl — TEMNEPATYPa, NPV KOTOPOM BOASIHON Nap CTAHOBUTCA HACHLILLLEHHIIM,

I[TICUXPOMETPUYECKA TABJIMLIA

3aBUCUMOCTb AaBneHus P ¥ NNOTHOCTU p HACBIWEHHOro BOAAHOTO

napa oT Temneparypsbi Mok mmam Pariocrh DOXAGHHIR CYXOre 1§ BRCEHM o TeproseTpa, “C
v [0 a[2]sa]sls]7]s]r]
t,°C P. xlla p, Thi® t,°C P. xIla p, tht? T L 3 S ———— g
_5 0,40 3.2 11 1,33 10,0 15 100 92 | 80 | 7161 | |2 44|36 2720
0 0.61 4.8 12 1.40 10.7 16 10| % $1 i | 62 =~ 45 37 |3 | 22 ]
1 0.65 S 13 1.49 11.4 1”7 100 | 90 | 81 | 72 | 64 | SS | 47 |39 (3224
- L 2o L4 L ixd 18 [welon|m||es]| S| 49|41 |2
3 0,76 6.0 15 1,71 12,8 | 91 | % | 4| 65| & S0 |4 38|29
£ oal 64 16 111 L R AR A AR
3 0'93 7’3 18 2‘0‘7 15’;‘ 21 [ 100 | 91 | 835 | 75 | 67 | @0 | 82 | 46 (39|32
7 1’.0 7.8 10 2:20 16.3 22 | | 92 83 76 | [} | LA L2 ' 47 '40 lll
8 1.06 8.3 20 2.33 17.3 23 10| 92 | 84| T6 | 69 | 41 SS | 48 | 42| 36
9 1,14 8.8 25 3,17 23.0 24 100 | 92 | 84| 7T 69 | €2 56| 49 | 43| 37
10 1,23 9.4 50 12,3 83,0 25 100 | 92 | 84 | 7T | Yo | €3 57 | S0 | 44| 38
2% wo| o2 s 7 | m | s 46| w0
2.IlpakTuyeckas 4acTh. 244 | nis| BN Ml 2 aa)
28 100 | 93 | s3 | 78 2| &5 so | 53 |4s| @2
Pemure 3anaun: 29 0o 93 | 86| 9 2| 65 50| &4 | 48| @
30 100 93 | 86 | 79 73 | &6 60 | 55 |8 | w
1. Hamnummre Ha3BaHUA ONpeaeIcHUN:
Hedopmarusi, mpu KOTOPOW MPOUCXOIUT CMEIIEHHUE CIIOEB Tella JPYr OTHOCHTEIBHO Jpyra,
Ha3bIBACTCH.....
Hedopmarusi, KOTOpas TMOJHOCTBHIO HCYE3aeT IOCTE TMPEKpAIICHUs] JEeUCTBHUS BHEITHUX CHI,
Ha3bIBACTCH.....

3aBUCHMOCTh (PU3HUYECKUX CBOWCTB OT HAIIPABJICHUS BHYTPU KPUCTALTA HA3BIBAIOT. . ..

JlaBieHue, KOTOpOe MPOU3BOAUI ObI BOJSIHOM map, eciiu Obl BCE OCTaIbHBIC Ta3bl OTCYTCTBOBAIIH,
HAa3bIBAIOT. . ..

2. JlaBiieHre BOISIHOTO IMapa MpU TeMIlepaTrype 14°C 6w110 paBHo | kIla. beut nu 3TOT Map
HACKIIICHHBIM?
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3. [In10THOCTH BOASIHOTO Iapa MpPHU TEMIIEPATYPE 25°C paBHa 23 r/m°. HachIeHHBI 5T0 nap
WJIM HEHACBILCHHBIN?

4. TIpy KaKOM JaBJIeHHH BOja Oyser kumeTs mpu 19°C?

5. [ToueMy 3am0TEBalOT OUKH, KOTJa YEJIOBEK C MOPO3a BXOJUT B KOMHATY?

6. Kak o BHenHeMy BUJly OTIMYUTH B OaHe TPyOy ¢ XOJIOAHOM BOJIOM OT TPpYObI ¢ TOpsAUeii?

7. [TapumnansHOEe naBjieHUE BOASHOIO Iapa B BO3AyXE IpHU 19°C osut01,1 xIla. Hadgure
OTHOCHUTEJIbHYIO BIaKHOCTb.

8. Cyxoll TepMOMETp MCUXPOMETpa IOKA3bIBACT 16°C, a Bnaxusii 8°C. OrHOCHTENBHAS

BJIQXKHOCTb, U3MEPEHHAs II0 BOJOCHOMY rurpomerpy, paBHa 30%. IIpaBuwibHbI 1M HOKa3aHUSA
rurpometpa?

9. Braxxupiii TepMoMeTp INCUXpOMETpa MOKa3bIBAET 10°C, a cyxou 14°C. Haiigure
OTHOCHUTEIIbHYIO BIa)KHOCTb, NApLIMATIBHOE JaBJICHHUE U INIOTHOCTH BOASIHOTO Hapa.

10.  Kak oObsICHUTB IpoUCXOXKaeHHE TOroBopkH «Kak ¢ rycst Boga»?

11.  Mo’XHO JI1 HOCUTH BOZY B pemere?

12.  Kaxkoro Bujaa neopManny UCHBITHIBAIOT: a) CBEpIIO; 0) CUICHbE CKAMEHKHU; B) 3yObsl ITHJIBI;
') BUHT MSCOPYOKH; J1) HOXKKa CKaMEHKHU; €) HaTSIHyTasl CTpyHa TUTaphl?

13. [IpoBosioka anuHOM 5,4 M Mo AeHCTBUEM HArpy3KH yIIuHUiIach Ha 2,7 mm. Onpenenure
OTHOCUTEIIbHOE YAJIMHEHUE MPOBOJIOKH.

14. KakoBa nomkHa OBITH IUIOMIAAbL MOMEPEYHOIO CEUYCHHS CTAIBLHOTO CTEPXKHS, YTOOBI MpHU
Harpy3ke 25 kH pacraruBatoniee HanpspkeHue pasHsuiock 60 MITa?

15.  Bajka JUIMHOI 5 M ¢ IUIOMaBI0 TomepedHoro cedenns 100 cM? mox aeiicTBreM cui mo 10

kH, NpuIoOXKEHHBIX K €€ KOHIaM, cCXamach Ha 1 cM. HaliguTe OTHOCHTENIBHOE CXKATHE H
MEXaHUYECKOE HAIPsHKCHHE.

16. [Ipu pacTsokeHUM ATFOMUHHEBOM IPOBOJIOKH JIJIMHON 2 M B HEH BO3HUKIO MEXaHHUYECKOE
Hanpsbkenue 35 Mlla. Haiinute oTHOCHTEIBHOE M A0COIOTHOE Y/UTMHEHHSL.

17. Haiimure MexaHWYECKOE HANpsOKCHHWE, BO3HHMKAIOIIEE B CTAIBHOM TPOCE TMPU  €ro
oTHOcUTeNbHOM yanuHeHuu 0,001.

18. Ha ckonbko yaymHHUTCS MpoBOJIOKa JIMHOM 3 M u tuametpoM 0,12 MM noa ielicTBUEM TUpU
BecoM 1,5 H? [ledopmaruto cuutaTh ynpyromu.

2.3 PEHIEHME 3AJIAY 11O TEME «OCHOBbI TEPMOJANHAMMUWKMN»

eanb DaﬁoTbIZ HAYYUTBCA TNPHUMCHATH TMIOJTYYCHHBIC TCOPCTUUYCCKUC 3HAHUA [JIsI PCHICHUA
Ka4€CTBCHHBIX U BBIYMCIIUTCIIBHBIX 3a4a4 110 TEMC «OCHOBEI TEPMOANHAMHUKN).

Xoa padorbr:
1.Teopernueckasi 4acThb.
3m 3 3 .
U :EM RT; U= Ev- R-T; U :E pV - ¢dopMmynbl Ui BBIYMCIEHUS BHYTPEHHEW SHEpruu

OJTHOATOMHOTO HJICATBHOTO r'a3a.
AU =Q+ A; Q=AU + A’- niepBblii 3aKOH TEPMOJMHAMUKH.
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Hassanue npoyecca Ilocmosinuas eenuduna Mamemamuueckas  3anuco  nepgozo
3aKOHA MEePMOOUHAMUKU
N3otepmuueckuii Temneparypa (T = const) Q=A
nporecc
N306apHblii mporiecc Jasnenue ( p =const) Q=AU + A
W30X0pHbBIi mporiece Oo6bem (V = const) Q=AU
AnmabatHblii iporecc Q=0 A =-AU
Qll - QX T T A,

n= Q— -100%; 7 = % -100%; n :Q— -100% - dopmynsr st Berurcaenus KITJ]

TCIIJIOBOT'O ABUT'aTCIIA.

A’ = p-AV - popmyna i BBIYACICHHS PadOTHI rasza.

. . T=t+273°
AOcomoTHas TemMIrepaTypa CBsizaHa ¢ TeMIiepaTypoii mo mkane Llenscus hopmynoii:
AT = At
Lo ] Ke
R =8,31———— - yHuBepcanbHas razoBas MOCTOSHHa,; M =0,029 - MOJISIpHas Macca
Mmonw - K MOJIb
BO3/IyXa.
Qbosnauenus:
U - BHyTpeHHsIs 3Heprus, [Jx]; Q,- KOJIMYECTBO TEIUIOTHI, IOJyYEHHOE OT
m - macca, [kr]; narpesareJs, [JIxk];
M - MonspHast Macca, [kr/mons]; Q.-  KOJMYECTBO  TCIUIOTHI,  IEpPEAaHHOE

V - KOJIMYECTBO BEIIECTBa, [MOIIB];
p - naBnenwue, [[1a];
T - abcomoTHas Temneparypa, [K];

XOJOAWIBHUKY, [JIXK];
n - KIIJI TerutoBoro aBurarens, [Jx];

Q - konmuecTro TerwioTsl, [JIx]: T, - Temneparypa HarpeBarens, [K];
AU - usmeHeHnue BHyTpeHHel sHepruu, [1x]; T, - Temneparypa xonoauibHuka, [K];
A’ - pabora raza, [[Ix]; AV - u3menenne obbema, [M°].

A - paborta, coBepiieHHas Haj ra3zom, [J1x];

2 IlpakTHyeckas 4acTh.
Pemnre 3agaum:

1. Buympennss suepeusi OAHHOU MACCbl pPeanbHO20 2a3d...

1) He 3aBuCHT HU OT TeMIlepaTypsl, HU OT 00beMa 3) 3aBUCHT TOJBKO OT 00BEMA

2) He 3aBuCHT HU OT Kakux (pakTOpoB 4) 3aBUCHT OT TeMIlepaTypbl 1 00beMa
2. Buympennssn sHepeuss OauHOU MACCbl UOEATbHO20 2a3d...

1) He 3aBucuT HH OT TeMIiepatypbl, HU OT 00beMa 3) 3aBHCUT TOJILKO OT TEMIEPATYPhI
2) He 3aBUCUT HU OT KakuxX (pakTopoB 4) 3aBUCHUT TOJIBKO OT 0ObeMa

3. Buympennsa snepausi u0eanibHo20 2a3a YMEeHbUAemcsl 8 npoyecce

1) n30TEPMUYECKOTO pacIIupEHUS 3) aguabaTHUECKOTO CHKATUS

2) n306apHOro pacIIupeHust 4) annabaTu4ecKoro paciupeHus

4. Brympennsis sHepeus u0eanbHo20 2a3a He USMEeHSEenCcs 8 npoyecce
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1) n30TEpMUYECKOTO pacIIupEHUS 3) anuabaTH4ecKoro cxxaTus

2) n3006apHOTO paCIIUPEHUS 4) anmnabaTUYECKOTO PaCIIUPEHUS

5. Vcmanosume coomeemcmeue mexncoy uzuuecKUMU  GETUHUHAMU, XAPAKMEPUIYIOUWUMU
u30bapmwlli npoyecc Hazpesanus 6030yXd, NepeyUCIeHHbIMU 8 NEPEOM CMOoN0Ye, U UX USMEHEeHUAMU
60 6mopom cmonoye.

OU3NYECKUE BEJIMYMHBI NX NU3BMEHEHU A
A) laBnenue 1) YBenuuenue

b) O6vem 2) YMeHbIICHHE

B) Temnepatypa 3) HeuzmeHHocTh

I') BayTpenuss sueprus

6. Ycmanosume coomeemcmsue Meofcdy ¢M3HQ€CKMMM eeiuduUrRamMu, xXapakmepusyroumumu
u30x0prn7 npoyecc oxXaadNcOeHUs. 603()yxa, nepeducieHnvimMu 6 nepeom Cm0ﬂ6L;€, u ux
USMEHEHUAMU 60 6MOPOM Cm0ﬂ6l/;€.

OU3NYECKUE BEJIMUMHBI X N3BMEHEHU A
A) JlaBnenue 1) YBenuuenue

b) O6vem 2) YMmeHbllIeHNE

B) Temneparypa 3) Heusmennocth

I') BuyTpeHnHss sHeprus

7. Kakylo BHYTpEHHIOIO 3HEpruto uMeer 1 Moib renus npu temneparype 127° C?

8. BHyTpeHHss sHEprus BoAopoaa, Haxoxasmerocs npu temreparype 300K, cocraBnser 600 xJ[x.
KakoBa Macca 3toro rasa? 5, Jim

9. Ha pucyHke npuBefieH TpaQuK 3aBUCHMOCTH BHYTPEHHEH YHEpruM HEKOTOPOU
Macchl OJHOATOMHOro ujeanpHoro raza or temmneparypsl U = U (T). HUcnonb3yst se—--1----
rpaduK, pacCUuTailTe KOJIUIECTBO MOJICH B JAHHOM Tase.
10. IIpu uzobapuHoMm pacmmpenuu raza Ha 0,4 m* emy Obuto mepemano 0,6 MJIx
TEIJIOTHI. BBIYMCIINTE M3MEHEHUE BHYTPEHHEW JHEPIHM rasa, €Clu €ro JaBJICHHUE
paBHo 300 kITa.

11. Yemy paBeH KO3(pPUIMEHT MOJE3HOTO IEHCTBUS NMApoBOMl TYpOWHBI, €CIM MOJYyYEHHOE €I0
KoJindecTBO TeruioThl paBHO 1000 Mk, a mone3Has padota cocrasisger 400 M/[x?

12. Berumcnute MakcHMaldbHOE 3HA4YeHHWe Kod((dUIMEeHTa TOJNIE3HOTO JCHCTBHS TEIJIOBOM
MallIUHBbI, €CIIU TEMIIEpAaTypa HarpeBareis 127°C, a TeMIIepaTypa XOJIOANIbHUKA 27°C.

13. TemnoBas mammHa ¢ KITJ[ 60% 3a 1muka paOoThl TOJydaeT OT HAarpeBaress KOJIHYECTBO
tertoTsl, paBHoe 100 [x. Kakyro nmone3nyro paboTy MalmHa coBepIaeT 3a OAUH IUKII?

14. Berluncnute TeMiepatrypy HarpeBaTelns uaeanbHoi napoBoit MamuHbl ¢ KIIJI, paBubiM 60 %,
€CJIM TEMIIEpATypa XO0JI0JWIbHHKA paBHa 25°C.

15. KIIJ TeruoBoro nBurartens paBeH 42%. Kakyio TemrepaTypy MMeEET XOJOIWUIBHUK, €CIH
Temneparypa Harpesateis pasHa 220 °C.

| s : ‘

16. Nneanpubiii ra3 otaan konumdectBo TerioThl 300 [k u mpu 3TOM BHYTPEHHSISI SHEPTHS ra3a
yBenuuniack Ha 100 [x. Yemy paBHa paboTa, coBepIleHHast ra3oM?

17. Wneanbnsiil ra3 otaan koauyectBo TemaoThl 300 [k 1 mpu 3TOM BHYTPEHHSSI SHEPrus ras3a
ymenbimiach Ha 100 J[x. Yemy paBHa pabota, coBepiieHHas razom?

18. NneansHplil Ta3 nonyuns konudectBo TertoTel 100 [k v mpu 3TOM BHYTPEHHSSI SHEPIUs
ra3a ymenbimiachk Ha 100 [[x. Uemy paBHa paboTa, coBeplIeHHas Ta3oM?

19. NneansHeblil Ta3 nomyuns konudecTtBo TerutoTel 200 J[’)k ¥ mpu 3TOM BHYTPEHHSS SHEPrus
raza ysenuumiach Ha 200 J[x. YUemy paBHa paboTa, coBepIlIeHHas ra3om?

20.  Jlns m300apHOTO HarpeBaHMs Tasza, KOJIMYecTBO BemiectBa kotoporo 800 moimb, Ha 500 K

eMy coolOupuM KonuyectBo TermioTel 9,4 MJk. Ompenenute paboTy raza M HU3MEHEHUE €ro
BHYTPEHHEHN YHEPTUU.

21.  Kakyro paboty coBepiui Bo3ayx Maccoit 200 rp mpu ero nzobapHom HarpeBanuu Ha 20
0C? Kakoe KoIH4ecTBO TeIIoTHI €My MPH ATOM COOOIIHITN?
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MMPAKTUYECKHE 3AJAHUA 110 TEME 3. 9JIEKTPOANHAMUKA
3.1 PEHIEHME 3A1AY 11O TEME «(QJIEKTPOCTATHUKA»

Ilean pa6oThI: HAYYUTBCA TNPHUMCHATH IIOJTYYCHHBIC TCOPCTUUCCKHUC 3HAHHUA Ui PCIICHUA
Ka4€CTBCHHBIX U BBIYMCIIUTCIIBHBIX 3a4a4 110 TEMC <<3J'IeKTp00TaTI/IKa>>.

Xoa padorbr:
3. Teopernueckasi 4acTh.
g, +0, +..... /0, =CONSt — 3aKOH COXpaHEHUs NIEKTPUIECKOTO 3apsa.
CARCH

F. =k——— — 3akon KysoHa.
&-R?
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| T

~ o

10,

R2

E=
&

A=q-E-Ad
A=-AW,

W, =q-E-d — noreHuuanbHas 3HEprHs.

— ¢opMyna a5 BBIUMCIICHHSI HAMIPSKEHHOCTH 3JIEKTPUYECKOTO MOJISI.

— HaIIPAXKCHHOCTD II0JIA TOYCYHOTI'O 3apsaa.

— (GopMyIIBI sl BBIYUCIIEHUS PAa0OTHI AJIEKTPUUECKOTO MOJIS.

n
»= F ; @=E-d — QopMynbl Ui BEIYHCICHUS MOTCHIIAAIA.
U=0 -0,
U A — (opMyJIBI U1 BEIUMCIIEHUS HAIPSKEHHUSL.
q

E= E — CBA3b MCIKAY HAIIPS)KCHHOCTBIO Y HAIIPAKCHUEM.

C= Ug — AJIEKTPOEMKOCTh KOHJICHCATOpA.

U 2 c-u?
W, —q—; W, :q—; W, = ; — (QopMymnbl ISl BBIUMCICHHUS] DHEPTHH 3apsHKEHHOTO
2 2C 2
KOHJICHCATOPA.
E-&y-S
C= T — 3JIEKTPOEMKOCTh TUIOCKOTO KOHJIEHCATOpA.

q=16-10"Kz — 3apsan mpotoHa;
q=-16-10"Kr — 3apsn snexTpoHa;

0,0, — YIEKTPUIECKHE 3aps b, [R'Jz]

F - cuna, [H ];

£ — JIMDJIEKTPUYECKAs! TPOHHUIIAEMOCTh CPEIIB, [—];
d - paccrosiHue MEXIy TUIaCTHHAMU KOH/IEHCATOpa,

[M];

)
&, =8,85-10 2= . ANEKTPUYECKask MOCTOSIHHAS;
M
C - 2JIeKTPOEMKOCTH (WM eMKOCTh) KOHJICHCATOPa,

[D].

el
E - HanpspkeHHOCTD, | — | W | — | ;
Kn M
A —pabora, [ ofc];

U - HampsbKeHue, [B];

W, - noTeHInanbpHas 3Heprus, [ﬂofc];
@ - IOTEeHLIKA, [B] (BoubT);

S - IToMIA/b MIACTHH KOHAEHCATOpa, [M7];
R — paccrosHue MeXLy Tenamu, [m);

JAuanexkTpuyeckue MPOHUIIAEMOCTH BelIeCTB

BHHHIITIACT. ..., 3,5
Boma. ... 81
KepoCHH. .....ooiviiiii 2,1
MaCHO. .o 2,5

[TapaduarpoBaHHasS OyMara.......................... 2,2
(11707 ¢ H 6
(5 153 291 (0 TS 7
TeKCTOMHMT. ...t e, 7




4. TpakTHyecKasi 4acTh.
Pemmnre 3agaun:

1.

10.

11.

12.

13.

14.

15.

16.

17.

Kamns, umeromas MoloKUTENbHBIA 3apsii +e, MPU OCBEUICHUH IMOTepsia OJUH 3JICKTPOH.
Kakum cran 3apsig karmu?

1) 0; 2) —2e; 3)+2e; 4) +e.
C meiitpasibHOrO Tena cHanu 3apsan +20 Kui, a 3arem nepenanu 3apsg — 5 K. B pesynbrare
Teno o0anaeT 3apsioM

1) -5Km; 2)+15Km;  3)-20Km; 4)-25Kn.
Kak u3mMeHHUTCsS cuia KyJIOHOBCKOT'O B3aMMOJCHCTBHS JIBYX TOUEUHBIX 3apsHKEHHBIX TN MPHU
YBEIIMYECHUH 3apsi/ia HAa KaXIOM Telie B 2 pa3a U YMEHBIICHUH PACCTOSHHS MEXIY HUMH B 2
paza?
Kak m3MeHHUTCS cuila KyJOHOBCKOTO B3aWMOJCHCTBHS JABYX TOYEUHBIX 3apSUKCHHBIX TEJ IPH
YBEJIMYEHUH PACCTOSHUS MEXAY HUMH B 3 pa3a U yBEJIIMYCHHUH 3aps]ia OJHOTO U3 Tel B 3 pa3a?
Ornpenenure cuiy, ¢ KOTOpoil mputaruBarotTcs asa 3apsiaa 0,2 MxKn u — 12 uKn B Boge Ha
paccrosauu 30 MM.
3apsn paBHbli — 2 MKKn momemieH B COUPT Ha pacCTOSHUM S5 CM OT JpYroro 3apsja.
Onpenenure 3HaYCHUE U 3HAK JAPYTOro 3apsaa, €CIu 3apsiibl mpuTsarusatotcs ¢ cumoii 0,5 H.
JIBa paBHBIX DJEKTPUYECKHUX 3apsiia, HAXOIIIIUXCS HA PACCTOSHUU 6 CM, OTTAJIKHUBAIOTCS C
cunoit 8,4 H. Onpenenure ux BEITUUYUHY.
JBa 3apsna no 4 uKn B3aumopeiictBytor ¢ cuioil 0,8 MH B Bozme. Onpenenure paccrosiHue
MEX]y 3apsiiaMu.
KakoBa Hanps>KeHHOCTh MOJIA B TOUKE, B KOTOPOit Ha 3apsa 5 HKn neiicryer cuma 3-107° H ?
Omnpenenure 3apsij, CO3AAOIINIA MONIE, €CTIM paccMaTprBaeMas Touka ynajeHa oT Hero Ha 100

MM.
Ha paccrosaun 5 cM or 3apsga 4 HKN, , Haxopsmerocs B KMIKOM JHUIJIEKTPHKE,
HanpsDKeHHOCTh mojist paBHa 28,8 kB/M. KakoBa nuanexkTpuyeckass HPOHUIIAEMOCTh
JIUBJIEeKTpUKa?

HamnpsbxkeHHOCTh  OHOpOAHOTO 3ekTpudeckoro mojis paBHa 5 MH/Kn. Kakyio paboty
coBepuIMT moje mo mnepeMmemeHuto 3apsga 20 HKn nHa 20 cM 1o HamnpaBiICHMIO JIMHHN
HANPSDKEHHOCTH AJIEKTPUYECKOTO MoJis?

J10 KaKkoro HanpspKeHUs! HYKHO 3apsIUT KOHJEHCATOp eMKOCThbIo 4 MK®D, 4T0OBI COOOLIUTH eMy
3apsia 44 uKn?

HauOonpmas emkxocts KoHeHcaTopa 60 Mk®d. Kakoii 3apsii OH HAaKOMHUT NMPH €ro MOJKIIOUYEHUH
K [IOJIFOCAaM MCTOYHUKA MOCTOSIHHOTO HamnpsikeHus 40 B?

HaiinuTe 371€KTpOEMKOCTh MJIOCKOT0 KOHJIEHCATOPA, U3TOTOBJIEHHOTO U3 aJTIOMUHHEBOH (OIBIU
qHol 1,5 M u mmpuno# 0,9 m. TonuHa napapuHupoBanHoi 6ymaru 0,1 Mm.

3apsan konaeHcaropa 4 HKu, Hampspkenne mexay ninactuHamu 500 B. Paccuuraiite sHEpruto
3apsKEHHOT0 KOH/IEHCaTopa.

[Ipu cooOmieHnu KoOHAEHCATOPY 3apsna, paBHOro 5 MkKi, ero sHeprus okasajach paBHOI
0,01/Ix. Onpenenurte HanpspDKEHWE HAa 0OKITaiKax KOHJIEHCATOPA.

[Tnomanp kak10il IIacTUHBI IIOCKOro KoHaeHcaTopa 200 cM? 1 paccTosiHue Mexny Humu |
cM. Haiigure »sHepruto >3JIeKTPOCTATHUECKOrO TOJS, €CIM HANpsDKEHHOCTh II0JIS paBHA

5.10° H/Ku.
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3.2 PEHHEHME 3A1AY 11O TEME «3AKOHBI IOCTOSHHOI'O TOKA.
SJEKTPUYECKHA TOK B PA3JIMYHBIX CPEJAX»

He.]'ll) DaﬁoTbl: HAaYYUTBCA TPHUMCHATH IOJTYYCHHBIC TCOPECTUYCCKUE 3HAHUA [JI1 PCHICHUA
Ka4C€CTBCHHBLIX M BBIYHMCIHMTCIIBHBIX 3aJa4d II0 TCMC «3aKOHBI MOCTOSHHOTO TOKA. QHCKTpI/I‘{CCKI/Iﬁ
TOK B PA3JIMYHBIX CpCaAax».

Xoa padorbr:
1. TeopeTnyeckasi 4acTh.

| = E 3akon OMa JuIsl ydacTKa IeIH; | =

= - 3axkoH OMa JJ1 HOJTHOH IEeH
R+r
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obwy

:|1:|2;

U5, =U; +U,; - 3akoHsl mocie0BaTebHOro COEMHEHH s POBOIHUKOB

Roﬁm = R1 + RZ’

Io6u; = Il+ |2’

U, =U,;=U,; -3axonsl napamiensHOro coeMHEH s NPOBOHUKOB
1 1 1.

—_— =t

Roﬁm Rl RZ

2. IlpakTHYeCKAs YACTh.
Pemnre 3agaumn:

1.
1)
2)

OTBeTbTE Ha BOITIPOCHKI:
Qﬂekmpuuecmm MOKOM HA3bl6AENICA...
3a Hanpaejiernue moka npuHumaront...

3) Hanpsoicenue Ha yuacmke MOJNCHO USMEPUMD ...

4)

Cquy mokKa Ha ydacmke yenu usmepAiom...

5) Kaxumu HOCumensimu 31eKkmpuiecko2o 3apsaoa co30aemcsi mokK 8 Memainiax?
6) Kaxumu Hocumensimu 31eKkmpuiecko2o 3apsada co30aemcsi mokK 6 2azax?

7)
8)

2.

10.

Kaxumu nocumenamu snexmpuueckozo sapsoa co30aemcs mok 8 pacmeopax uiu pacniagax
9JIeKMpPOaUMo8?
Kaxumu nocumenamu anekmpuuecko2o 3apsaoa co3oaemcsi moxK 6 nOJLYnpPo8oOHUKAX ?

Cuna Toxka B NpOBOJHMKE MoOcTossHHAa M paBHa 0,5 A. 3a kakoe Bpems Mpoijer Mo
npoBoAHMKY 3apsp 60 Kn?

Jluaust osnextponepenaun umeer anuHy 200 KM, IUIOmAAb IONEPEYHOrO CEUEHUs
AITIOMUHHMEBOM TOKoBeayuIeH kbl 150 MMZ, cuia Toka B Hel 150 A. Onpenenure najeHue
HaNpsDKEHUS Ha JIMHUU.

Yepes crimpainb IEKTPOIUIMTKH NpH HanpspkeHnu 220 B mpoxonut Tok 4 A. KakoBa cuia
TOKa B CIIUpaIM npu HanpsokeHuu 120 B?

UeMy paBHO 2JIEKTPUYECKOE CONPOTHUBIIEHUE HArpesarens, ecnu npu cuwie Toka 0,2 A Ha
HeM 3a 4 MUHYTHI BbIIEIIIOCh 960 JIk TernmoTsl?

KonnuecTBo TemnoTel, BbienseMOe 32 54 MUHYTHI IPOBOJHUKOM C TOKOM, paBHO 20 k/[x.
Ornpenenure cuily TOKa B MPOBOJAHUKE, €CITH €T0 conpoTuBiIeHue paHo 10 Om.
OnexTpuueckas IUIMTKa paccunTaHa Ha HanpsbkeHue 220 B mpu cuie toka 2 A. Ckonbko
TEIUIa BBIACIUTCS B CIIMPAIIH IJTUTKHU 32 OJTHY MUHYTY?

K ncrounuky Toka ¢ 9/C 10 B u BHyTpeHHUM conpoTuBiieHHEM 2 OM MOJKIIIOUEH PEOCTAT,
conpoTtusiieHne kotoporo 6 OM. Haiinure KonM4ecTBO TEIUIOTHI, BBIIEISAIONMIEECS B LIENH 3a
40 MuHYT.

Ilens cocToUT K3 TpeX MOCIEAOBATEIBHO COCTUHEHHBIX MPOBOJHUKOB CONPOTUBIIEHUEM 2;
3 u 5 Om. Haueptute cxemy nenu. Haiinure cuiny Toka B LE€NM, HAIPsDKEHUE HAa KOHLAX
Ka)kJI0r0 ITPOBOJIHHKA, €CIIN HaIlpsDKEHUE Ha 3akuMax Beel nenu 20 B.

JlBa mpoBoaHUKa conpoTuBieHHEM 4 u 12 OM coenMHEHbI MapajyieNbHO U BKIIOYEHBI B
uensb HanpsbkenreM 30 B. Haiiaure cuimy Toka B KaXKJ10M MPOBOJHUKE U B HEPA3BETBICHHOU
yactu nenu. (Hagepture cxemy nemnn)
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11.Ha mnokome nammouku KapmaHHoro ¢(onapss namucano: 3,5 B; 0,28 A. Haiinute
COTIPOTHBIICHHE B paboueM pPeXHME U MOTPEOJIIEMYIO MOIITHOCTb.

12. Ha GannoHe ceTeBoi JlaMIibl HakanuBaHus Harmcano: 220 B; 60 Br. Haiinure cumy Toka u
COIIPOTUBIICHUE B pabOUYeM pexKHIMe.

13. B menb nocnenoBaTeNbHO BKIIFOUYEeHBI UCTOYHUK ToKa ¢ DJIC paBHoii 12 B u nBa pesucropa
¢ comnporuBieHueM 2 Om u 5 Om. Cuna toka B uenu 1A. Haiigute BHyTpeHHee
COIIPOTHBIIEHUE UCTOYHHKA.

14. TIpu cepebpennn u3nenus Ha kartoje 3a 30 MHHYT OTJIOXHIOCH cepedpo maccoit 4,55 p.

OnpenenuTe cuTy Toka npu nekrpornse. (k =112-107° %)
Jl

15. HapucoBats cxemy coeaunenus pe3uctopoB R =3 Om, R =4 Om u R = 12 Om, npu
KOTOPOM 00111€€ COPOTUBIICHUE LIETTH PaBHO 6 OM.
16. Yemy paBHO CONPOTHUBJICHUE LIEMTU HA PUCYHKE?

6 Om % 1 Om
T
20n 20M | 20w
1 Om
—
3 0m —

3.3 PELIEHHUE 3AJIAY 1O TEME «MATHUTHOE MOJIE, DJEKTPOMATHUTHAS
AHIYKIAS»

Ieab pa0oTbl: HAYYUTHCS NPUMEHSTH IOJYYEHHBIE TEOPETHYECKUE 3HAHUA JJIA PEIICHUS
Ka4eCTBEHHBIX M BBIUMUCIUTENIBHBIX 3ajlad Mmoo TeMe «MarHutHoe moJie. DJEeKTpOMarHUTHas
WHIYKIUS.

Xox padoTsi:
1. TeopeTuyeckasi 4acTh.

F,=1-B-l-sina - popmyna, nnst onpenenenns cusr Ammepa.

F,= \q\ -0-B-sina - popmymna s onpenenenns cubl Jopenua.

@=B-S-cosa; @=L-1 - dopmynsl 11 BEIMUCIEHHUA MATHUTHOTO MOTOKA.
AD AD
At At

AD =D, —~, - I3MEHEHHE MATHUTHOI'O IIOTOKA.

1gi

g =

;& =B-v-l-sina dopmynst as Beruncnenus DAC UHIYKIHH.

Al =1, -1, - ©”3MEHEHNE CHIIBI TOKA.

&,

I, = EI = % - CHJIa MHIYKITAOHHOTO TOKA.

Al
g, =L- - ¢dbopmyna ans BerauciaeHus IC caMOMHIYKIINH.

12

W= dbopmya 1uist BEIYUCICHHS SHEPTHA MarHUTHOTO TTOJIS.
OBO3HAYEHNA:

F, - cuna Amnepa, [H]; @ - MarHUTHBII TIOTOK, [BO];
| — cua ToKa B poBoRHHUKE, [A]; AD- wu3MeHEeHWe MarHuTHOTO ITOTOKa,
B — marnuTtHas unaykuus, [Ta]; [B6];
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| — inHa npoBoAHUKA, [M]; &,- OJC nnaykuumy, [B];
0. — yTOII;

&~ 9JC camonnnykuumy, [B];
F , - cuna Jlopenma, [H]; Ve L]

N - YHCIIO BUTKOB, [-];

g — 3apsan yactuisl, [Kil; At - Bpems, [c];
U — CKOpOCTb, [M/c]; L - uHayKTUBHOCTS, [['H];
0 ) :
——- CKOpPOCTh M3MEHECHHS MAarHUTHOTO [OTOKA, W, - oHeprus Marnutroro noxns, [Jbx];
At Al - U3MEeHeHHe CHIIbI TOKa, [A];
[BG/c]; R - conpoTuBnenue, [Om];

Al _ 2
— - CKOPOCTh U3MEHEHHSI CHIIBI TOKa, [A/c]; S - wiowazp, [M°].

2. IlpakTHYecKas 4YacThb.

Pemure 3agaun:

1. B oaHOpOAHOE MarHMWTHOE I10JIE BHECEH MPOBOAHMUK C TOKOM, HANpaBJIEHHE KOTOPOTO YKa3aHO
Ha puc.l — puc.5. Onpenenure HapaBiIeHUE CUJIbI, IEHCTBYIOIIEH Ha MIPOBOJHUK CO CTOPOHBI
MAarduTHOTI'O I10JIA.

2. OmnpenenuTe HapaBiIeHUE TOKA B IPOBOIHUKE, HAXOAAIIEMCS B OJTHOPOJTHOM MarHUTHOM IIO0JIE,
€CITU JICHCTBYIONIAsl HA MPOBOJIHUK CHJIa UMEET HaIllpaBlieHHE, yKa3aHHOE Ha puUC.0.

3. OmpenenuTe HalpaBieHHE BEKTOpAa MarHUTHOM MHIYKLMHU, €CIM cuila Amiepa M cujia TOKa
HaIpaBJIEHbI TaK, KaK YKa3aHO Ha puc.7 — puc.9.

A - S R N B N N RS
C ) .@I. & T ®W X
puc.1 puc.2 puc.4 puc.5

—

T

N

puc.3

, |

] B 2 R I
N ﬁ) * ® T
AR T | |
puc.8

puc.9

puc.6 puc.7

4. Kakas cuna neiictByer Ha mpoBoJ AaHHOM 30 cM B 0JTHOPOJJHOM MarHUTHOM I10JI€ ¢ MAarHUTHOM
unaykuuen 5,2 Tn, ecau Tok B mpoBoje 10 A, a yros Mexy HarpaBlI€HHEM TOKa U JUHUSIMHU
MarHUTHOM MHAYKIMU 30°7?

5. Ha mpoBox ¢ Tokom jymrHOM 1 M MarHuTHOe ToJie nerictByeT ¢ cwioi 0,4 H. Onpenenure cury
TOKa B IPOBOJIE, €CIIM U3BECTHO, YTO YrOJl MEXKIY HAlpaBICHUEM TOKA W JUHUSIMH MarHUTHON
uHAyKIUK 60°, a MarHuTHas HHIYKIus pasaa 4 MTo.

6. Ha npoBoguuk miwHOM 50 cM ¢ TOKOM 2 A OHOPOJHOE MarHuTHOE moje ¢ uaaykuuei 0,1 Tn
neucteyer ¢ cuno 0,05 H. Berumcimre yrosm Mexay HanpaBI€HHEM TOKa M BEKTOPOM
MarHMTHON MHIYKIUH.

7. B oaHOpOIHOM MarHUTHOM MOJ€, UHIAYKIMS KOTOporo paBHa 4 Ti, IBHUXKETCS 3JIEKTPOH CO
ckopocthio 0,2 MM/c mepneHAuKyIsIpHO JIMHUSAM MarHMUTHOW HMHIAYKUMU. Bbpraucnure cuiy,
JIEWCTBYIOLIYIO HA 3JIEKTPOH.

8. DNeKTpoH NIBHMXKETCS IO OKPYXHOCTH paauyca 10 cM B OJHOPOJHOM MAarHUTHOM IIOJiE C
UHIYKIHEH 4 MTn neprneHUKYASAPHO JTUHUAM HHAYKIUU. OnpeaennuTe CKOpOCTh IBUKEHUS
JJIEKTPOHA.
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9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Yactuna c 3apagoM 2-107° K gBuskeTcs o OKPYKHOCTH B OJHOPOJHOM MArHMTHOM HOJIE C
unaykiuei 0,07 Tin. Onpenenure paanyc opOUTHI YacTUIIBL, €c ee ckopocTh 1900 m/c.
MarsuTHbIM TTOTOK Yepe3 KaTyIIKy, COCTOSIIYI0 M3 75 BUTKOB, paBeH 4,8 MB0O. Paccuuraiite
BpeMs, 3a KOTOpPO€ JOJDKEH HMCYEe3HYTh 3TOT TOTOK, 4ToObl B KaTymike Bo3HukiIa JJ1C
uHaykiuy, paBHas 0,74 B. Onpenenure cuily MHIYKIIMOHHOTO TOKA, €CJIM COMPOTUBJICHUE
karymku 0,24 Owm.

Karymika nmepemeniaercss B MAarHUTHOM I10J1€, HHAYKIHs KoToporo 2 Ti, co ckopocthio 0,6 M /c.
O/1C unaykuuu pasHa 24 B. Haiiiute akTUBHYIO AJIMHY IIPOBOJIOKU B KaTYIIKE, €CJIM aKTUBHBIE
YaCTH €€ NepeMelatoTCsl EPIEeHUKYISIPHO JIUHUAM UHIYKIHH.

Onpenenure HHAYKTUBHOCTD KAaTYILKH, €CIIM IPU PaBHOMEPHOM M3MEHEHUU ToKa B Hel 3a 0,1 ¢
oT vy 10 10 A Boznukia DJIC camonnaykuuu 60 B.

Onpenenure 3HEPru0 MAarHUTHOIO IOJISI KaTyUIKHU, B KOTOPOM IpU TOKE 7,5 A MarHuTHBII
moTok paseH 2,3 B6. Uuncno BuTkoB B KaTymke - 120. Kak u3amMeHUTCSst SHEPTHUs MO, €CIIA Crjia
TOKA YMEHBUIUTCS B 3 pa3a?

Kaxkoii 3apsia mpoiieT yepes3 MmornepevyHoe CeYeHue BUTKA, conpoTuniieHre kotoporo 0,03 Om,
IIpY YMEHBIIEHUH MarHUTHOTO MIOTOKA BHYTpH BUTKA Ha 12 MB0?

KakoBa ckopocTh M3MEHEHMsI CUJIbl TOKa B OOMOTKE pejie ¢ MHIYKTUBHOCThIO 3,5 I'H, ecnu B
Heit Bo3Oyxnaercst D/IC camounaykiuu 105 B.

KaTtymky ¢ HUYTOXKHO MajbIM CONPOTHBIEHHMEM M MHIYKTUBHOCTBIO 3 I'H NMPHCOENUHSIOT K
uctoyHuky Toka ¢ 9JIC 15 B 1 HUYTOXKHO MajbIM BHYTPEHHUM CONPOTHUBICHUEM. Yepe3 Kakon
IIPOMEKYTOK BPEMEHH CUJIa TOKA B KaTylIKe JocTUrHeT 50 A?

WnnykruBHocth Karymiku 0,2 mMIH. Ilpu kakom TOke 3Heprus marHuTHoro mnojis pasHa 0,2
MK J[x?

B katymike, ”HAYKTUBHOCTH KoTOpoi paBHa 0,4 I'H, BosHukia D/IC, paBHas 20 B. PaccuuTaiite
M3MEHEHHE CHJIbI TOKA U 3HEPTU0 MarHUTHOTO IOJIs1 KAaTYIIKH, €CJIU 3TO npou3onwio 3a 0,2c.
[IpoBoOYHOE KOJIBLIO PAAMYCOM S5 CM pACIOJIOKEHO B OJHOPOJHOM MAarHUTHOM IIOJIE,
UHAYKIUS KOToporo paBHa 1 Ti Tak, 4yTO BEKTOp MHAYKLMM NEPHEHIUKYJSPEH IIOCKOCTH
kozibla. Onpenenure D/1C MHAYKINY, BO3HUKAIOLLYIO B KOJIbLE, €CJIU €0 MMOBEPHYTh HA yroJil
90° 3a Bpems, pasHoe 0,1 c.

Pasmepbl kaTymiky M3MEHWIM Tak, YTO €€ MHAYKTUBHOCTh yBeIW4Mjach B 2 pa3a. TOok B
KaTyIlIKe YMEHbIIWIN B 2 pa3a. Kak n3MeHnnach 3Heprus MarHuTHOTO TOJIS KaTyIIKN?

Tok B karymke ymeHbiiuics ¢ 12 1o 8 A. Ilpu 3ToM SHEprusi MarHUTHOTO MOJS KaTYLIKU
yMmeHblmiach Ha 2 Jlx. KakoBa MHAYKTHBHOCTH KAaTyIIKM M DHEPTUs €€ MAarHUTHOIO IOJIS B
o0oux ciydasx?

3.4 PEHIEHME 3A1AY 1O TEME <MEXAHUYECKHUE U 3JIEKTPOMATIHUTHBIE
KOJIEBAHUS»

Ilean pa0oThI: HAYYUTBCA TNPHUMCHATH TMIOJTYYCHHBIC TCOPCTUUYCCKUC 3HAHUA [JIsI PCHICHUA

KAUeCTBCHHBIX W BBIYUCIUTENBHBIX 3a7ad 1O TeMe «MeXaHWUeCKHe | DIIEKTPOMAarHUTHBIC
KOJIEOaHUD.

1.

X(
X(

Xox paboTsri:
TeopeTuyeckasi 4acTh.

t) = X o -Sin att;

- YpaBHEHUS MEXaHHUECKUX KoNeOaHuii (0OIIHii BULT).
t) = X - COS
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—
I

- (hopMmyna Ui onpeieNeHus epruoa KojaeOaH .

<
Il

- (hopmyma 1t onpeieneHus YacTOThl KoJeOaHuH.

1 . .
V = — - CBA3b MCXKAY NIEPUOAOM U YaCTOTOU KoJIe0aHuiA.

1%
w=2r-v - popmyna ajs ONpeaeIeHUs [UKITMYECKON YaCTOTHI.
@ =w-t - popmyna ans onpeneneHus Gpasbl KOJICOAHHIA.

I
T=2r-_|— - popmyna ans onpeneneHus nepuoaa KoiedaHnii MaTeMaTu4ecKoro MasiTHUKA.

m .
T=2rx- Pl dbopmyna asns onpeAeneHus nepruoaa Kojaedbanuil Npy>KMHHOTO MasiTHUKA.

0 =,y - COSat
I=1,, COS@wl - ypaBHEHUs 3IEKTPOMATHUTHBIX KOJIEOAHHH.

u=U,, -cosmt

-2
Wn = i
"
9> CU? qu MIPEBPAICHHS YPHEPTUHU B KOJIEOATEIIbHOM KOHTYpE.
"¢ 2 2
_iz i_ qzmax _ L1 % max
T T oc T 2C 2

T =27+ LC - ®opmyna Tomcona (dhopmyna /i BEIYUCICHUS MIEproia KoueOaHuil).

max

I, = - ICWCTBYIOIIEEe 3HAYCHUE CHITBI TOKA.
V2
_ U max 3
U, = - ICUCTBYIOIIIEE 3HAYCHUE HANPSIKEHHUS.
V2
1. 1 .
X.=——; X, =————; - GOpPMYIIBI AJIs BEIYUCICHNSI EMKOCTHOTO COIPOTUBIICHHS.
w-C 2r-v-C
X, =w-L; X =27-v-L;- bopMmyisl A1 BBIYUCIEHUS HHIYKTUBHOTO COPOTUBIIECHUS.
I _ U o . I _ U 0 . I _ 0 “
I e (OpMYyJIIBI 17151 BHIYUCIICHUS ICHCTBYIOLIETO 3HAUSHHS CHITBI TOKA.
c L
N, U, &
k= N, ; k= U—; k=— - gopmyinsl 11 HaXOXKJICHHS KO PHIHeHTa TpaHCHOPMAIHH.
2 2 2

2. IlpakTHYecKas 4acThb.

Pemure 3ana4u:

1. TlpyxuHHBIN MasTHUK coBepuIni 16 konebGanuii 3a 4 cekyHIpl. OnpenenuTe Nepruo]] U 4acToTy
€ro KojeOaHuM.

2. HutsHo#l mMasTHUK KosebneTcs ¢ vactoroil 2 I'm. Ompenenure mepuo KojieOaHUN M 4YUCIO
KoJjeOaHuil B MUHYTY.

3. Ilepuon coOCTBEHHBIX MalbIX KOoJeOaHUN MPYKUHHOTO MasiTHHKa paBeH 1,2 c¢. Kakum crtaner
nepuoj; KojeOaHui, eciu Maccy rpy3a NpY)KMHHOTO MAasTHUKA YMEHBIIUTH B 4 &, cu
paza?
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4.

Ha pucynke mnpencraBieH rpaduk 3aBUCHMOCTH KOOpAMHATBHI X Tena OT BpeMeHW t mpu
rapMOHUYECKUX KonebaHusx Baoib ocu OX. UYemy paBHbl amiumatynga X, KojaeOaHMH,

T nepuox konebanuii M v 4actora KoyeOaHui?

5. YpaBHeHHE NBIKEHUS rapMoHUYeckoro koneOanus mmeer Bua: X = 0,06-c0s1007t. Kakosbl

6.

aMIUTUTY/Ia, 9aCcTOTa U EPUOJT KOJIeOaHuii?

I'mpst maccoil 2 Kr mojBelmieHa Ha TOHKOM InHype. Eciam ee OTKIOHUTH OT IOJIOKEHHUS
paBHoBecust Ha 20 cM, a 3aTeM OTIIyCTUTh, OHAa COBEpIIAET CBOOOJHBIC KOJEOAHUS Kak
MaTeMaTHYeCKUil MasTHUK. UTO Mpou30iJIeT ¢ MepuoaoM KojebaHui THPH, MaKCHUMajIbHOU
MOTEHIIMATBHON SHEPrUe TUpHU U YacTOTOM ee KoJieOaHuH, eclii HayaJlbHOE OTKJIOHEHUE THpU
Oynmetr paBHo 10 cm? Jlms KaKa0oW BEIWYWMHBI ONPEAEIUTE COOTBETCTBYIOIIMNA XapaKTep
U3MEHEHHU: |)yBenuuuTcs; 2)yMEeHbIINTCS; 3)HE U3MEHUTCSL.

ITepuon

3anummuTe B TaOIUIly BEIOpaHHBIE ITH(PHI

Yacrora

JUTSE  KOKIOW (U3NYECKOW BEITHMYUHBI.

MakcuManbHas MOTCHIMAJIbHAA DOHCPI'UA THPU

[{udpsl B OTBETE MOTYT MOBTOPATHCA.

~

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Boruncnute neficTByroIIE€e 3HAYEHUE CUJIbI TOKA, €CIM aMILIUTY/a cuiibl Toka 200 MA.
Bbluuciute aMIMTyiHOE 3HaYEHHUE HANpsOKEHUs, €cM JIeHCTBYIOIIee 3HAaUeHUEe HANPSHKEHUS
120 B.

Omnpenenure €MKOCTHOE CONPOTHUBICHHE KOHAeHcaropa eMmKkocTbio 20 Mk® mnpu uacrote
nepeMeHHoro Toka 2 MI.

KakoBa emKocTh OaTapen KOHJIEHCATOPOB, COIPOTHUBICHUE KOTOPOH B IIETIH NIEPEMEHHOI0 TOKa
CTaH/apTHON 4acTOThl paBHO 40 OMm?

Omnpenenure MHIYKTUBHOE CONPOTUBJIEHHWE KATYLIKW, €CIM HHAYKTUBHOCTH ee 4 MI'H, a
4acTora 200 I'u.

WNunyktuBHOE conpoTtusieHue kaTymku 35 Om. Onpenennre MHAYKTUBHOCTh KaTYLIKH, €CIIH
UKJIMYecKas 9actoTa nepemeHHoro toka 500 I'?

Karymka BKiIr04eHa B LIENIb IEPEMEHHOI0 TOKa cTaHAapTHOM yacToThl. [Ipn Hanpshxkenun 220 B
cuiia Toka paBHa 5 A. KakoBa MHAYKTUBHOCTb KaTYIIKN?

KonzneHncarop BKIIOYEH B LIENb IEPEMEHHOIO TOKAa CTaHIApPTHOM 4acToThl. HanpspkeHue B nienu
120 B. Cuia Toka B 1ieru 3Toro KonaeHcatopa 3 A. KakoBa eMkocTh KoHIeHCAaTOpa?
Tpancdopmarop noHuxkaeT HanpspkeHue ot 3HayeHus 22kB 1o 3nadenus 110B. Bo BropuuHoii
ero oomotke 110 BuTKOB. CKOJNIBKO BUTKOB COJIEPKUTCA B €r0 NEPBUUHON 00MOTKE?
AMIUIMTYZa CHJIBI TOKa IpU CBOOOJHBIX KojeOaHMAX B KojebaTenbHOM KoHType 100 MA.
KakoBa amrimuTyna HanpsbkeHus Ha KoHaeHncarope, ecinu L=1TH, C=1 Mx®?

B koneGartenbHOM KOHType 3nekTpoeMkocTh 60 Mk®, unayktuBHocTh 75 I'H. KonneHcarop
3apsawin g0 HampspkeHus 100 B. Haiigure snekTpuyeckyio SHEpruro, COOOLIEHHYIO
KOHJICHCATOPY, U MAaKCUMaJbHbIN TOK B KOHTYPE.

Ha kaxoil pauama3oH 4YacTOT MOKHO HAcCTPOUTh KoOJE€OaTEeNbHbI KOHTYp, €CIU €ro
MHIYKTUBHOCTB paBHA 2 MI'H, a eMKOCTh MOXET MeHAThCS oT 69 nd no 533 nd?
NunyktuBHOCTH KONeOatenbHOro KoHTypa 500 MkI'H. TpeOyercs HacTpOUThH 3TOT KOHTYp Ha
gactory 1 MI'n. Kakyto eMkocTh cienyer BRIOpaTh?

[Ipy W3MepeHHH WHAYKTUBHOCTH KaTYIIKM YacTOTa 3JIEKTPUYECKUX KojeOaHWi B KOHTYpe
okazasack IMI'm. Emkocte »TanoHHoro konzaeHcaropa 200 nd. KakoBa HMHIYKTHBHOCTB
KaTyIIKH?
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3.5 PEHHEHHUE 3AJIAY I1O TEME «-MEXAHUYECKHUE U 9JIEKTPOMAITIHUTHBIE
BOJIHBI»

Ileanr padoOTHI:

HAYYUTBCA TNPHUMCHATH IMOJTYYCHHBIC TCOPECTUYCCKUE 3HAHUA I PCHICHUA

KauyeCTBEHHBIX U BBIYMCIUTEIBHEIX 3aJa4 o TeMe «MeXaHHn4eCcKue U QJICKTPOMATHUTHLIC BOJIHBD.

Xoa padoThi:

1. Teopernyeckasi 4acThb.
T

14

- opmyia 115 ompenieneHus meproia KojaeoaHui.

- (hopmymna 1t onpeieneHns YacTOThl KoJeOaHUH.

Mexanuueckue 60JHbL:

A=v-T - bopmyna st onpeaeneHus JTHHBI
BOJIHBI Yepe3 MEePHOI.

L
=— - dopmyna IS ONPEACICHHs IJIUHBI

A

BOJIHBI YEPE3 YACTOTY.

QJZQKMPOMCZZHumele BOJIHbl

A=c-T - dopmyna mis onpeneyeHus ITAHBI
BOJIHBI Yepe3 MEePHOI.

C
A=— - ¢dopmymna g ONpEICIICHUS JTHHBI

BOJIHBI YCPE3 YACTOTY.
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T= 1 = 1 . T = 27JLC - ®opmyna Tomcona (popmyna ais
v T BBIYHCIICHHSI TIEpUOIa KOJICOAHHUI).

A - IUIMHA BOJIHHI [M]; c-t

b - ckopocTb [M/c]; R= > paccrossuue Ao uenu  (ee

v - yacrora konebanuit [I'n]; MECTOHAXOKICHHE).

T - nepuoj konebanwmii [CJ. A - wiuHa BOMHbL, [M];

M
¢ =3-10° = - cKkopocTh;
c

v - yacTtoTa konebanuid, [I'i];

T - nepuox konebanwmid, [CJ;

C - 3IeKTpOEeMKOCTh KOHJIeHcaTopa, [D];
L - ”HIYKTUBHOCTb KaTywkH, [['H];

R - paccrostHue, [M];

t - Bpems, [c].

2. IlpakTHYeCKAas YACTh.
Pemnre 3agaun:

1.

10.

11.

OTBeTbTE Ha BONPOCHI:

1) Boana —smo...

2) Tembp 36yka —smo...

3) [pomxocms 38yKa —smo...

4) Dxo —omo...

5) Koeepenmmuvie ucmouHuku — smo...

6) Ilepeuucnume 6udbl INEKMPOMASHUMHBIX U3LYYEHUL.

7) Ilepeuucnume 8udvl paouocsssu.

C Kakol CKOpOCTBIO PAaCHpPOCTpaHsIETCs BOJHA, €CIIM JUIMHA BOJHBI 2 M, a MepHoj KojJeOaHui
yactull B BojHe 0,2 ¢?

Jlonka xadaercs Ha BoiHe ¢ yactoToi 0,5 I'i. KakoBa ckOpOCTh 3TOM BOJIHBI, €CIIM PACCTOSTHUE
MEX1y COCEAHUMHU IpeOHsAMU paBHO 3 M?

Yenosek, cToALIMI Ha Oepery Mops, OIPEeAEsII, 4YTO PACCTOSIHUE MEX/y CIEAYIOIUMH APYT 3a
Ipyrom rpedHsiMu BOJIH paBHO 8 M. Kpome Toro, oH mojcuurain, 4yto 3a 1 MUHYTY MUMO HEro
MpOILIO 24 BOJTHOBBIX IpeOHs. OnpeenuTe CKOpOCTh PACIPOCTPAHEHUS BOJTHBI.

Ckopoctb pacnpocTtpaHeHusi BojaHbl paBHa 400 m/c, a niuHa €€ — 2 M. Bolumcnure, kakoe
KOJINYECTBO TMOJIHBIX KoJieOaHi OyAeT coBepIlIeHO JaHHOM BOJIHOM 3a Bpems, paBHoe 0,1 ¢?
VYnpyrast BoJIHa IEPEXOAUT U3 OJHOU CpeAbl, B KOTOPOW €€ CKOPOCTh paBHA U, B CpeLy, IIe €€
CKOpOCTh B 2 pa3a MeHble. Kak n3MeHseTcs 4actora M JUIMHA BOJIHbI?

[IporcxoauT 1M NepeHoC BELIeCTBAa M HHEPrUM IPU pPacHpOCTpaHEHUU Oeryiied BOJIHBI B
ynpyroi cpezae?

Habmronarens ycnplman packaT rpoMa coycTs 6 ¢ mocie BCHbIIKM ModHMM. Ha kakom
PacCcTOSHUU IIPOU30ILIET TPO30BOM pa3psi.

Omnpenenure cKOpoCTh 3ByKa B BOJIE, €CJIM MUCTOYHUK 3BYKA, KOJIEOIIOMIMICS C EPUOIOM 2 MC,
BO30YKJIaeT B BOJI€ BOJIHBI JITMHOH 2,9 M.

[Ipu HacTpolike MpueMHUKAa UHAYKTUBHOCTh KaTYUIKH KoJe0aTelbHOro KOHTypa Bo3pocia B 4
pasa, a €MKOCThb KOHJAEHcaTopa yBenuuwiach B 9 pa3. Kak u3MeHMnach AJIMHA BOJHBI
IIPUHUMAEMBIX PaJUOBOJIH?

Cuna Toka B OTKPBITOM KOJ€0aTeIbHOM KOHTYpE M3MEHSETCS B 3aBUCHUMOCTH OT BPEMEHH I10

sakony | =0,2sin2-10°7t (A). Yemy paBHa jinHa u3nydaeMoil Bonubl? Haiiaure mepron u

4acTOTy KOJIeOaHHH.
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12. PannonoKaliMOHHBI UMITYJIBC, OTPAXEHHBIH OT Lend, Bo3Bpartwics depe3 0,8 MKc mocie
U3IIy4eHUs JIOKaTopoM. UeMy paBHO pacCTOSIHUE OT JIOKaTopa J10 Lenn?

13. PerpancnsaTop TeNEeBU3MOHHON mporpammbl «OpOuTa» YCTaHOBJIEH Ha CIYTHHKE CBS3H
«Pamyray, KOTOPBIA ABMKETCS 1O KPyroBoil opoute Ha BbicoTe 36000 KM HajJ MOBEPXHOCTHIO
3emiid, 3aHUMas IIOCTOSIHHOE II0JOXEHHE OTHOCUTENbHO 3emiid. CKOJBKO BpEMEHHU
pacrpocTpaHsieTcs CUTHaMI OT NepeAaoNeil CTaHIMU 10 TeJIEBU30pOB cucTeMbl «Opourtan?

14. Papunonepenatunk paboraer Ha yacrotre 6 MI'm. Paccumraiite MHIYKTHBHOCTH BBIXOJHOTO
KOHTYpa MepelaTunKa, €Ciu ero 3J1eKkTpoeMkocTsh 100 nd.

15. Paguocrannus Beaer nepenady Ha yactore 75 MI'n. Haiinnre nnuHy BOJIHBIL.

16. B papuonpueMHUKe OAMH M3 KOPOTKOBOJHOBBIX JHAla30HOB MOXET NPUHMMATh IEpenayd,
JUTHA BOJIHBI KOTOPBIX 24-26 M. Haiiiute 4aCTOTHBIN JUaa3oH.

17. KaTymka npueMHOro KOHTYypa paJuoIpHeMHHKa HMeeT HMHAYKTUBHOCTh 1 MkI'H. Kaxosa
€MKOCTh KOHJICHCATOpa, €CJIM UJIET IPUEM CTaHIIUH, paboTaromeit Ha aiuHe BoaHsl 1000m?

18. Ha xakom auamna3oHe AJIMH BOJH pabOTaeT NPUEMHHK, €CIM €MKOCTbh KOHJEHcaTopa B €ro
K0J1e0aTeIbHOM KOHTYpe MOXHO IUIaBHO M3MeEHATH oT 200 no 1800 nd, a MHIAYKTUBHOCTH
KaTYLIKH NOCTOsIHHA U paBHa 60 MKI'H?

19. Ckonbko KoNeOaHUI MPOUCXOMUT B DIIEKTPOMArHUTHOM BoyHE ¢ JiuHON BoiHBI 300 M 3a
BpeMsl, PaBHOE [IEPHO/y 3BYKOBBIX KoJieOaHuil ¢ yacToTon 2kl 11?

3.6 PEHIEHHUE 3AJIAY 11O TEME «CBETOBBIE BOJIHbI»

He.]'ll) DaﬁoTbl: HAYYUTHCA TNPHUMCHATH IMOJTYYCHHBIC TCOPECTUUYCCKUE 3HAHUA I PCHICHUA
Ka4CCTBCHHBIX W BBIYMCIUTCIBHBIX 3a14a4 1O TEMEC «CBeTOBBIC BOJIHBI».

Xoa padoTsi:
1. Teoperuueckasi 4acTh.

sina v, _n c
——="t="2=const; n==; A=—
sing v, n v 1%

Ad = 2k % - max (ycunenwue cBeta); Ad = (2k +1) % - min (ocabneHue cBeTa).

d-sinp=k-A4

["panycefCunycslTanrencsl|l paxycs|CunycslfTanreHcHl|l paxycsCuraychl|TaHTeHCH]

0,0175 [0,0175 [31 0,5150 [0,6009 |61 0,8746 (1,804
0,0349 [0,0349 [32 0,5299 [0,6249 |62 0,8829 (1,881
0,0523 10,0524 |33 0,5446 10,6494 |63 0,8910 |1,963
0,0698 [0,0699 [34 0,5592 [0,6745 |64 0,8988 (2,050
0,0872 [0,0875 [35 0,5736 [0,7002 [65 0,9063 (2,145
0,1045 10,1051 |36 0,5878 10,7265 |66 0,9135 |2,246
0,1219 (0,1228 [37 0,6018 [0,7536 |67 0,9205 [2,356
0,1392 [0,1405 [38 0,6157 [0,7813 |68 0,9272 (2,475
0,1564 10,1584 |39 0,6293 10,8098 |69 0,9336 |2,605
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10 0,1736 10,1763 |40 0,6428 10,8391 |70 0,9397 12,747

g M
c¢=3-10"— - ckopocTh cBeTa B [i7 0,1908 [0,1944 |41 0,6561 [0,8693 [71 0,9455 [2,904

¢ 12 0,2079 [0,2126 |42 0,6691 [0,9004 |72 0,9511 (3,078

BakyyMme. 13 [0.2250 02309 |23 |0.6820 [0.9325 [73  |0.9563 PB.271
N - mokasareis npenomieHus, [- |7 02419 [0,2493 |44 06947 [0,9657 [74 0,9613 [3,487
I; 15 0,2588 [0,2679 |45 0,7071 [1,0000 [75 0,9659 3,737
¢ - Yroj naacHus; 16 0,2756 [0,2867 |46 0,7193 [1,036  [76 0,9703 (4,011
¥ - YTOJ OTpa)KeHHs; 17 0.2924 [0,3057 |47 07314 [L,72 |77 0,9744 [4,331
S - yron npenoMicHus; 18 0,3090 [0,3249 48 0,7431 |L111 |78 0,9781 4,705

19 0,3256 10,3443 49 0,7547 11,150 79 0,9816 [5,145

A - IUTMHA BOJIHEL, [M];
20 0,3420 |0,3640 |50 0,7660 |1,192 80 0,9848 5,671

v - cKopocTs, [m/c]; 1 0.3584 [0,3839 o1 07771 |1.235 |81 0.9877 6,314

V - 4acToTa Kosebanui, [I'u]. 22 0,3746 [0,4040 |52 0,7880 [1,280 |82 0,0903 [7,115

23 0,3907 [0,4245 [53 0,7986 (1,327 83 0,9925 (8,114

24 0,4067 [0,4452 [54 0,8090 (1,376 84 0,9945 [9,514

25 0,4226 10,4663 |55 0,8192 |1,428 85 0,9962 11,43

Bem [loxasares npeaoyaenns 26 0,4384 [0,4877 [56 0,8290 (1,483 86 0,9976 (14,30
oo OTHOCHTEIREO BOAAYXA 27 0,4540 [0,5095 [57 0,8387 (1,540 87 0,9986 (19,08
Boxa (mp 20 °C) 133 28 0,4695 [0,5317 [58 0,8480 (1,600 88 0,9994 [28,64
Kex D:;NLJD(DHZU;C) 1‘52 29 0,4848 [0,5543 [59 0,8572 (1,664 89 0,9998 (57,29
¥ P , ' 30 0,5000 [0,5774 |60 0,8660 (1,732 90 1,0000
Cepoyraepan (opa 20 C) 1,63
Jlex 141
Kanenzaz coxs 1,4
Raapy 1,54
Pyta 1,76
Amaa 242
Pasxiysse copra crexas or 1,47 0 2,4 ‘
Kpacupiii  (7,6-6,2)10" M 3erensiit (5,6-5)107 M
Opamxesblii (6,2-5,9)107 M Tony6oii (5-4,8)107 M
Kenreii (5,9-5,6)10" m Cunnii (4,8-4,5)107 M
®uoneroBsit (4,5-3,8)107 M

2. IlpakTHYecKkas 4acThb.
Pemure 3apaun:
1. OtBeThTE Ha BOMPOCHI:

1) ACTPOHOMHYECKHM METOIOM BIIEPBBIC H3MEPUII CKOPOCTh CBETA:
A) 1. ®uzo; B) O. Pemep; B)I'.T'epu; T') X. T'roiirenc; /[1) A.C. Ilonos.
2) Kakoii yueHblii BliepBbie H3MEPHII CKOPOCTh CBETA JTA00OPATOPHBIM METOI0M?
A) U. ®uzo; b) O. Pemep; B) A. Maiikenscon; I') X. I'totirenc; ) T. FOHr.
3) IlocrosiHHas BeNTMYKMHA, BXOASAIIAs B 3aKOH MPEIOMIICHHS CBETa, HA3bIBACTCA. ..
4) Tloka3zatenb NPEOMJICHHUS CPEIbl OTHOCHTEILHO BAaKyyMa Ha3bIBAIOT. ..
5) BouHbl, HMEOIIHE OJAUHAKOBYIO YaCTOTY U MIOCTOSIHHYIO Pa3HOCTh (a3, Ha3bIBAIOT. . .

6) 3aBHCHMOCTbH MMOKA3aTelIs MPETOMIICHHUS BEIIECTBA OT YaCTOThI (JIJTMHBI) BOJHBI HA3bIBACTCH. ...

7) MuHUMYMBI TPY UHTEPPEPEHIMH OT ABYX MCTOYHMKOB BO3HUKAIOT IIPH YCJIOBUH:
A) Ad=k-A: B) Ad :(2k+1)%; B) d-singp=k-4: T) d -sin(p:(2k+l)-§;

Ad =k - 22

8) MakcumyMmsbl pu UHTEPHEPEHIIMU OT IBYX UCTOYHUKOB BOSHUKAIOT ITPH YCIIOBHH:
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A) Ad=k-A: B) Ad:(2k+1)%; B) d-sinp=k-4; T) d-sin¢:(2k+1)%; 0

Ad =k- A

9) OrubaHue BOJHOM MaJIbIX NPEMSITCTBUIA HA3bIBACTCH. . ..

10) CnioxxeHue IBYX KOT€pPEHTHBIX BOJIH HAa3bIBACTCH. . ...

11) CriocoOHOCTh  3JICKTPOMArHUTHOW BOJIHBI TPOXOJUTh Yepe3 OIHOOCHBIM KPHUCTAI B
OIIpE/ICIEHHOM HallpaBJIEHUN HA3bIBAETCH. ... ..

2. llokasarenp mnpenomiieHHs BOAbI Juisi KpacHoro cBera 1,331, a mna ¢uoneroBoro 1,343.
Haiinmure ckopocTr pactipocTpaHeHUsI 3TUX BOJIH B BOJIC.
3. JlymMHa BOJHBI KpacHOTO cBeTa B Bo3ayxe 780 uM. HaliquTe 4acToTy KoJieOaHUMH.

4. Yacrora ceera 7,5-10"7%y. Uemy paBHa jIMHA BOJHEI B BO3/AYXE, COOTBETCTBYIOIIAS ATOi

4acToTe, U KaKOBa OKpacKka CBETa 3TOM 4acTOThI?

5. JIBa KOTepeHTHBIX CBETOBBIX My4Ka JOCTUTAIOT HEKOTOPOW TOYKH MPOCTPAHCTBA C PA3HOCTHIO
xoga 2 MKM. UTO mpou30iiieT B 3TOM TOUKE: YCHUIIEHHE WM ocialJjeHHe CBeTa, eciid CBeT 1)
kpacHoro 1Bera (A =760mm); 2) xentoro 1Bera( A =600mm); 3) duoneroBoro 1Bera
(A =400mm).

6. CpaBHUTH CKOPOCTh CBETA BO JIbJIy U KAMEHHO COJIH.

7. CBeT majaeT Ha MOBEPXHOCTh PyOHHA.

a) KakoB yron npeiaomMieHus, eCiau yroi najaeHus 30%
0) KaxoB yron nmageHusi, eciu yroj npeioMIeHHs 15%

8. Jlyd cBeTa mepexouT U3 BOJBI B AJIMa3, YroJ MaJCHUs PaBEeH 40°. Haiiaute YT OJ1 IPEIOMIICHHUS.

9. HaiiguTe moka3zaTellb MPEIOMIICHUS ajMas3a, €ClId MPEAeIbHBIA YToJI MOJIHOTO OTPAKCHHS IS
ajaMasa paBeH 25°,

10. JlIyu cBeTa mamaeT Ha MOBEPXHOCTH JIbJIA MO YTIIOM 30°. Hox xakum YIJIOM JIOJDKEH YIacTh
Jy4 Ha TIOBEPXHOCTh BOJIbI, UTOOBI YrOJ MPETOMIICHHUS OKa3aJICs TaKUM Xke?

11. Tlouemy nanblibl, ONMYIIEHHBIE B BOAY, KaXKyTCs KOPOTKMMHU? OOBsiIcCHUTE?

12. TlocTpouts H300pakeHue B cCOOMparolei JIMH3€e, eClIi MPeIMET HaXOAUTCA MEXy JTMH30U U ee
TJIAaBHBIM (POKYCOM.

13. [Toctponuth H300paKEHUE B PACCEUBAIOIICH JIMH3E, ©CIM IMPEAMET HAXOIUTCS 3a JBOWHBIM
dhokycom.

14. Haiigute nepuosa peleTky, eciu AMPpakIMOHHOE M300pakeHHEe MEPBOTo MOpsJIKa MOIYyYEHO
Ha paccTossHuM 2,43 CM OT IIEHTPAJIBHOTO, @ PACCTOSTHUE OT PEIIeTKU A0 dKpaHa 1 m. Pemerka
ObL1a OCBEIIIEHA CBETOM C JUTMHOM BOJHBI 486 HM.

15. 3ny4arot i 0OBIYHBIE HCTOYHUKH CBETA KOT€PEHTHBIE BOJIHBI?

16. KakoB xapakTep CBETOBBIX BOJIH?

17. Kak meHsieTcst yacToTa (prosIeTOBOTro M3IIydeHHs IIPH MepeXoie Tyda U3 BaKkyyma B BOaYy?

IMPAKTUYECKHUE 3AJAHUSA 11O TEME 4. CTPOEHUE ATOMA U
KBAHTOBASA ®U3UKA

4.1 PEHIEHUE 3AJAY 11O TEME «CTPOEHUE ATOMA U KBAHTOBASI
OUBUKA»
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HeJIL paﬁoTbI: HAaYYUTHCA HNPUMCHATH MOJYUYCHHBIC TCOPCTUYCCKUC 3HAHUA IJId PCHICHUA
Ka4C€CTBCHHBIX M BBIYHUCIIMTCIIBHBIX 3a4a4 I10 TEMC «CTpOGHI/Ie aroma. dusnka sapary.

Xom paboThI:
1. Teopernueckasi 4acThb.

A=Z+N: A — MaccoBoe 4ucIo sjpa , Z — 9uciIo IPOTOHOB — 3apsi siapa, N — YUCIIO HEHTPOHOB.

2. E = Am ¢’ — sHeprus cBsi3u suapa, rae Am = (Nm, + Zmp) — M,

©x-112) CTPOEHUE ATOMHOIO AAPA (©K-1126 ABNEHWE PAIMOAKTUBHOCTH
MICKyCCTBEHNOE NPESPAIEHNE ATOMEIX SAED CHOCOBROCTTD HECMADUASHBIX ROED NPeapayamecs & dpyeue nopa,
Pesepdopa (1919 1.): N + JHe =0 +|H  m, «1838,6m, CONPORONCORNOULCECH UCIYCKANUE PGITUMHIE NGTTTUY |
Orxpairne MPOTOH (p) OrxpuTHe PRAKOAKTHBHOCTH Ouur 9. Pesephopaa g }
= H. Kiopu nt @. Komno-Kwopu (dp.) A. Bexxepeas (dp.) — 1896 1 B® * E
[ Eif} %E B q 1932 (connt UcamonporIsonsio wiryyaor) P |
= e §§ ﬂi:;-e +¥:|':K_£”C#;:,) M. u 11 Kiopu (chp.) — 1898 1. eITTRE
g E § = ‘. ¥ . L SN ; (waryueHue Th, Po, Ra) Rﬂ h\ 5 |
3 =1836, I, | |
= 5 £ 2 g2 Duzavecsan UpHPoTa W CHORCTEA (-, - M Y-MaayIesmit |
& | . obortsseiirmda L iRrd R frarerok
Mase aipa (WpoToMIO-eRTpONHAR) oo | ARy, | CRatme. [ BRCRS
J1. Mparenko (con.), B, Tefinenbepr (rewm.) S Gemm—— - t — —
(1932r) A-MACTIIM IUIPE 15000 km/c | OTRACHAKOTCA | MANCHBXAH 2
- ] arosa He 8 311w MIT | FACPAMBIET CO0H
. “4%.;5;5;‘““0 @ Slaeprsntie can G o i . i) A3 'ﬁwam 0,1 am
P2, ,,,,m,m’e THCRD KOPOUTKOICACTBY IS {1y IAEETPONI. CKOPOCTH OTRADHMGTEN | Gonsumn:

(8100 pa3 > Fanextp.) paatine 0 3w MII 3A3CP-CH CIOCM

N — KOR-80 HEATPOHOR CHALHOS O-9aCTHLL| Al B 3ECK. MM

Mncmmm DO L G PSSO NREOAM | S et | | TR ST
INEPLUR, KOMOY oh npu obpa sopa - DM monnae | 300 000 xs/c | 1€ OTIONRIOTEN | Goanuas:
U3 OMOEABHEX MGCMUL 0 2w MM : f,&b‘:‘:"‘:&cﬁ’:“
AM = Zm + Nm,— M, — aedext maccu . ; TR e
% & ST & KON PRIMOAKTHERONO PACTHLIE Flpamero cvemesien
P BB 2 Am,'_ M) » s { B Np# G-pacnaie: npu B-pacnane:
E{(npn obpas, 4 r He)= £ (npu cropanyn 1,52 maromos kaM, yrae) N | -
YICHRRAR IHCPIUA CHEZN Faepiunie peaKus )\‘/ | V=N, 2 IX-Y3Y+He HXo MY+l
E. _Man na GaacTpaix g —_—
8 = ekl Tepwos nonypacnaa T'— spess, @ mevenue
HanGo == shit b= itot 3t N X 0 k 2 ROOBUNG GaHNOZ0 KO4-8a
cec m._‘ v, v ¥
YCTORMMHDBE :- n,'l’e i TR PAAUDGKMUBHNX HOED.
o LA n < Nat He 2
(A= S0641) A, yxaon Nl 1N (T,=4.5 mapa. aer, T,,= 1600 ner)
0 Meroe | Cpeanne Tn_auflﬁh'r“- 4 I' v
KUpi RApa RAPR i i
naIxOA T 2T eyt
waepnodl peaxusoe
= (E+ BB+ B ] o

@, Comad (asrn) - 1911 r, ot L. Tosecoma (as) — 19121
NPeNoTONCERUE O CYIRECIEOLaNUN NOGETPRCHNIE

— G, ONMNHAKOR (OAMHAKOKLIE XHM. CROHCTHA )
— M ATOMa pasHal (pavimyuse Pu3. coolicrsa)

[Mprmep u30TONON: ROAOPOR — AeHTEPHA — TPHTHA
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©K- 1129  METOAbl HABMIOQEHMUS U
' PEMMCTPALIMM 3NEMEHTAPHbIX YACTUL

TTpuminn tefcrans
HeycTolYHnoe yetoinsoc
COCTORHME COCTORHHE
HACTHLR /pcmc TPHPYIOWMT PETHCTPUPYIONINH
n;mﬁop npuﬁop
Cuaerumx I' eltepn

QAN ABMOMAMUNECKO20 NOGCHEMQ NUCAQ NORABIUUX
o HE20 UONUANPYIOUIX HACTIY,

TIphnunn seAcTris:
VIAPHIS HOWFRILINA

(oronon Goasmon aneprin)

b=

Kamepa Buwiscona (1912 1.)

Npyuunn achcTams:

KOHICHCALIMS (¢ PCHACK LSO Tapa.

N 1. Kamwwa n 1. B. Croboxbiuan —

KiMEPY BHISCONS B OAMOPOINOE MATHNTHOS 11096

Mapst Boan
W CIpT

ITysmpexosas kamepa (/1. ncacp amep, — 1952 1)
ASUIKOCTH HPK £ 24, HET KNIICHMA, T.K. DEANKD P,
MTpn peaxom Lp = xuaxocTs neperperas.

HoHm — nesTpin napoobpa3oRsHms =

BLOAK IIYTH YACTHLM » Crel (Tpex).
TpeumymecTso; HoAREAR MOTHOCTE pabotcro
WEHLCCTHE = TPEKH KOPOMC « HABIIONAI0T CEpiin
NPCEPAIICHIA acTHIL

iz
X i

szt
»

1 BOROPAL M
npona
—Ihi—
Meroa roascrocaofinsx Goroamymonit
(J1. B, Muicorckust n A, T1. ACanon)
Kpucraiankn AgBr pac e 1amiores 1og AcicTiieM ATeMm. YaCcTH
CRPMTOE MIODPAKCHIE =& NPH DPORIIEIME DOCCTAN, MeTALL, Cepelpo »
1pek (RHanor pororpadien)
BOuiian naoTHOCTL (POTOIMYIACHI =2 TPEKK XOPOTKIE,
TIPEHMYIIECTIO: BPEMS IRCTHSILIEH BETHKC =5 MOKHO PCTMCTPHPOSATS
PEIKNE ABTCHHA.

PerucTpupyer TOTLKO | € M f-KBAHTH |

RENEHUE AQEP YPAHA
OTxpuiTie TeAenns ypana
0. I'an, B HItpacoman (Hem.) — 1938 .
O. ®pum (anra.), JI. Mefruep (asetp.) — 19391
Henenue saep BOIMOXHO, T.XK.!

MMM, = AE =AM__.C

TpH JeTeHIH SIpa: _fn Tha | MaB = AE,, =200 MaB
(168 MaB na E, ockonxos)

Mexamnan aeaeums ypasa (KancasHas Mojaens uya)
n

= \J\} /
_\_-+ + )= ++L._..(:0—+-6}‘n +E,.
v ocxonkos = (1/30)e
E(nencuun | v U)y= E (cropamunu 2,5 1 nedri)
Cuowransoe

A€ ICHHe RAEP YPana
I'. H. ®xepos, K. A. Mempxax (CCCP) — 1940 1,
Henane peaKimn
aeastTes OuCTPHMH

AaepHMEe
235
_ARS0U T aeanesnni 8
neastea GucrpuiMu (£ >1M3B)
60% Oucrpuix n, Ho!
TOABLKO /5 BRianiBacT Aeacnue
Koodduument passioscenns nefTposos &
k= N, B kakoMm 6o “noxoneHHH”™
N, B IpENIECTBYIOMEEM “NOKONCHUH ™
(k <1 — 3aryxaer, & >1 — B3phin,
k=1 — CrOKOANOE TeUeHHE)

n
O 2;;U =>{ * *: B

N

/

238
92U

WY TORAA

"U + ﬂ""’ 'lU (rll
WU = UNp+_te+lV, (T,=2mn)

23 MuH)

WND = '%Pu + e +0V, (T, =24 000 ae1)

s
o PU 1eAHTCH MELACHHEIMM Nt

2. [IpakTHYecKas YaCTh.

1. Ompenenute coCcTaB siep CBUHIIA U TIATHHEI.

2. Ha ckombko YMCHBIINJIACh DHEPIHUA aTOMaA, €CJIN IIPU MEPEXOAC U3 OAHOI'O SHEPIETUICCKOTr0 COCTOAHUA

B JIPYro€ aTOM U3JIy4Yus CBET JIIMHOU BOJHBI 6,56 ¢ 10—7 m?

3. B kakoe s1po npeBpaliaeTcs cypbMa Iociie yeTbipex -pacnaaos?

B kakoe s1po npeBpataercsi TOpuil 1mocie Tpex Mociea0BaTeIbHbIX 0-pacnaioB?

5. Kakum 06p330M MOKHO OCYIICCTBUTH AABHIOKO MCYUTY AJIXUMHUKOB CPCIHCBCKOBbLS — MPEBPATUTL PTYTh

B 30J10TO?

Brruncnure ,Z[e(i)eKT MacCChI dIpa KUcJopoaa.

© ®©® N o

Uem oTimuaroTcs AApa aTOMOB U30TOIIa Kncnopo;[a?

KakoBo cTpoeHune aToMoB siipa aToMa Maruus? AJUTIOMUHUS?

Kaxk 3apAAUTb HUHKOBYIO INIACTHUHY , 3aKPCIVICHHYIO Ha CTCPIKHE JJICKTPOMETPA, IMOJIOKUTCIbHBIM

3apsIIOM, UMEST JIEKTPUIECKYIO AYTY, CTEKIISTHHYIO TTAT0OYKy U JIucT Oymaru? Ilamodkoit mpukacaThes K

IJIACTUHEC HEJIB34.

10. [pu kakoi MUHHUMAILHOW HEPTHH KBaHTOB Tipom3oiizieT GoToaddekt Ha MUHKOBOM TIacTHHE?

11. Haiitu xpachyto rpanuity ¢potodhdeKToB s Kausl.
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12.

13.

14.

15.

16.

[Tpu oOyueHnn aTOM BOJIOpO/Ia MEpenies U3 MePBOro YHEPreTHIECKOTO COCTOSIHUS B TpeThe. [1pn
BO3BpAIllCHUU B HCXOJTHOC OH CHayaja Mepeliet U3 TPEThEro BO BTOPOE, a 3aTeM U3 BTOPOTO B IEPBOE.
CpaBHUTH SHEPTUHU (POTOHOB, IMOTIIOMICHHBIX U U3TYYCHHBIX aTOMOM.

Jnst norm3anuu aToMa a3ora Heooxoauma sHeprus 14, 533B. HaliTu juyinHy BOJHBI H3JIy4eHUs, KOTOpast
BBI30BET MOHH3AIIHIO.

UYem 00BsICHSICTCSI, UTO cueTunk [ 'eiirepa perucTpupyer BOZHUKHOBCHHE HOHU3UPOBAHHBIX YaCTHIL U
TOTJIa, KOTJ1a IOOJIM30CTH OT HErO HET PaJIt0aKTUBHOIO Tpernapara’?

KakoBbI mpeumyIiiecTBa KOOAILTOBOH MYIIKH IEePel PEHTICHOBCKOM YCTAHOBKOU MPU 0OHAPYKESHUH
BHYTPEHHHX Je(DEKTOB W3/IeIINi?

IIpu 6oMGapaupoBKe H30TOMA 60pa 5 B HEHTPOHAMH U3 0GPA30BABLIETOCS SIPA BEIOPACHIBACTCS O

yactuiia. Hanucartp peakuuto.

MNPAKTUYECKUE 3AJIAHUS IO TEME 5.9BOJIIOIIUA BCEJJEHHOM
5.1 PEIIEHUE 3AJAY 1O TEME «3BOJIOIUS BCEJIEHHON»

He.]]b paﬁoTbI: HAYYUTHCA NPUMCHATH IMOJTYYCHHBIC TCOPCTUUCCKHUEC 3HAHUA [UIA PCILICHUA 3aaaY 110

TeMe «IBOIIOLUASA BCEIICHHON

Xox paboTshl:

1.

Teopernyeckasi 4acTh.

m
g
1_

CZ
m — Macca IBHXYHICTOCA TCIa
my— Macca IOKOAIICrocsa TEjia

D — CKOPOCTb JIBIKCHHUS Tella
¢ — CKOpPOCTbH CBETa
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Monynsayws | Monynaywus

Bo3spacr OT MONOABIX A0 CTapbIX Crapbie
(10°~10° nerT) (nopsaka 10" ner)
Liset Ffonybuie KpacHble
MonoxeHwne | Auck (B8 OCHOBHOM B pykasax) | Fano n 6angx
Opbura Moutn Kpyroeas Mepecexkarowan AMCK
B NNOCKOCTY ANCKA
CopepxaHue | Boicokoe, kak B ConHue Hu3koe
TAXENbIX (0,1-1 % conHe4HOro)
31eMeHTOB
Tvn Konuyecrso 38€34 | Paguyc PacnonoxeHue

CKOMNeHuA | B CKOoMeHnn

PaccesHHoe |OT 4ecaTKoB A0 2-6 Nk B cnupanbHbIxX
Heckonbkux Teicay | (7-20 c.. ner) pykaBax AUCKa

Waposoe [10°-10° 12-50 nk Fano n 6angx
40-160 c.. nerT)

2. IlpakTHyeckas 4acThb.

N o gk~ w DN

10.

11.

12.

C kakoii ckopocThio obpamaercsi CoHile BOKpYT LeHTpa ["amakTuku

Yro Haxonutcs B ueHTpe Mueunoro [lytu

[lepeuncnure OCHOBHBIE THITBI TATAKTHK

Urto Takoe KpacHOE CMEIIEHHE

C nomomipio kakoro 3¢ dexra 0OBICHAIOT KpACHOE CMEIIEHUE B CIIEKTPax raJlaHTHK.

Chopmynupyiite 3akoH Xab0ia

Onpenenure maccy FOnmrepa 1o ABMXEHUIO ero ciyTHuka Mo, ecnu cimiyTHUK oOparniaeTcst BOKpYT
IOnuTepa no kpyrooii opobute Ha paccrosnun a = 422*103 kM, ¢ nepuogom T= 1,769 cyT.

Bo ckounbko pa3 3Be3a cBepxrurant co cBeTuMocThio B 10000 L Gombire, ueM 3Be3/1a TTIaBHOU
MOCJIEJ0BATENLHOCTH, €CIM UX TEeMIIEPaTypbl OAMHAKOBHI U paBHBI 5800 K?

Onpenenure Maccy Mapca 1o IBUKEHHUIO €ro CIIyTHUKa JlefiMoca, cpeiHee paccTossHUE KOTOPOro 0
rtanetsl a=23 000 kM, nepuoxa obpamenus 1,26 cyT.

Bo Bpems Benukoro npotuBocTosiHus Mapca, koraa oH cOnusuics ¢ 3emieit Ha paccrosinue 0,4 a. e.,
M3MEpEeHHbIH yrioBoi auamerp Mapca O0bu1 paBeH 23. OnpenenuTe TMHEHHbIN AuameTp Mapca.
Korna 3emns 4 suBapst HaxoauTcs B iepurenuu, CoHIIe ABMKETCS IO HeOY ¢ yriIoBOM CKOPOCThIO 61 B
CYTKH, a 4 utons, korna 3emis B adenuu 57 B cyTku. Onpeaennre SKCUEHTPUCUTET 3¢MHOM OpOUTHI.
Bo Bpemst Benbiiku Ha CotHIle ObIIO BEIOPOIICHO 00J1aK0 IIa3Mbl co ckopocThio 1000 kMm/c. 3a kakoe

BpeMsi 00JIaKO IJIa3Mbl, ABUIasCh C MIOCTOSHHONW CKOPOCTHIO, JOCTUTHET 3eMitn?

38



CIHUCOK JIMTEPATYPbI
OcHoHble UCMOYHUKU (015 CINYOEHMO08):
1. ®enepanbHblii  TOCYJApCTBEHHBIM  00pa3oBaTENbHBIM  CTaHAAPT  CPEAHETO
npodeccuoHanbHOTO 00pa30BaHMUS.
2. I' S. Maxumes, b.b. Byxosnes, H.H Cotckuit. ®uzuka 10. — M., 2014 rog.
3. I'.A. Mskumes, b.b. byxosues. @usuka 11. — M., 2014 rox.
4, PeimkeBuu A.M. Coopnuk 3anad no ¢usuke 11 10-11 xkmaccos. — 2014,
JlononnumenvHvie ucmoyHuKU (011 CMy0eHmos):
1. JmutpueBa B. ®@. ®usuka mig npodeccuil U CHEUUaTbHOCTEN TEXHUYECKOTO
npoduiis: yuyeOHUK Uit  00pa3oBaTENbHBIX  YUpeXACHUM cpea. mpod.
oOpazoBanusi. — M., 2014.
HmutpueBa B. ®. ®usuka nus npodeccuil U CHEUAIBHOCTEH TEXHHUYECKOTO
npodunst. COOpHUK 3a7ay: y4ed. mocobue yisi 00pa30BaATENIbHBIX YUPEKICHUIN
cpen. mpod. obpazopanus. — M., 2014,
Hmutpuesa B. ®@., Bacunbes JI. . ®uszuka nns npodeccuit U crienuaibHOCTEH
TexHuyeckoro mnpoduns. KoHTponbHble Marepuanbl: yded. mnocodus ams
yapexaeHuii cpea. npod. oopazosanus /B. @. Imutpuena, JI. . BacuibeB. —
M., 2014.
HmutpueBa B. ®. ®usuka nns npodeccuil U CHEUAIbHOCTEH TEXHUYECKOTO
npoduis. JlabopaTopHbINi MpakTUKyM: ydeO. TMocoOus IS YUPEKIECHUN Cpe.
npod. oopazoBanus / B. @. Jimutpuena, A. B. Kopxyes, O.B. Myprazuna. — M.,
2015.
HmutpueBa B.®. ®usuka g1 npodeccuit U CHerUanbHOCTeH TEXHHUYECKOTO
npoduisi: ANEKTPOHHBIM  y4ye0.-MeTOA. KOMIUIEKC JUIsi  00pa3oBaTeNIbHBIX
yapexaeHuit cpen. npod. oopazoBanus. — M.,2014.
HmutpueBa B. ®. ®uzuka nus npodeccuil U CHeUAIbHOCTEH TEXHUYECKOTO

npouiis: 3JEKTPOHHOE Y4yeOHOe Wu3JaHue (MHTEPAKTHUBHOE 3JIEKTPOHHOE

39



MPWIOKEHUE) JIT 00pa30BaTEbHBIX YUPEXKIACHHN cpefl. mpod. oOpa3oBaHuUs. —
M., 2014.
7. KacesnoB B. A. UnmroctpupoBanHsiii atinac mo pusuke: 10 kiaacc.— M., 2010.
8. Kacesanos B. A. UmmroctpupoBannslii atiac o gusuke: 11 kmace. — M., 2010.
9. Tpodumona T. U., Gupcop A. B. ®usuka mia npodeccuii ¥ CrenuaibHOCTEH
TEXHUYECKOTO M €CTEeCTBEHHO-Hay4yHOoro npoduneit: Coopuuk 3agady. — M., 2013.
10. Tpodpumosa T. U., ®upcoB A. B. ®usuka ans npodeccuit u crenuaibHOCTeH
TEXHUYECKOTO U €CTeCTBEHHO-Hay4YHOro npodueit: Pemenus 3agau. — M., 2015.
11. Tpodumosa T. U., ®upcos A. B. ®uszuka. CripaBounuk. — M., 2010.
12. ®upcoB A. B. dusuka mia mpodeccuii U CeNUaTIbHOCTEH TEXHUYECKOTO H
€CTECTBEHHO-HAYYHOT 0 Mpoduieil: yueOHUK At 00pa30BaTENIbHBIX YUPEXKICHUN

cpen. npod. oopazoanus / nox pen.T. . Tpodpumonoit. — M., 2014.

40



