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JIEKTPOMATHETU3M

3aoanusa ona pacuémno - zpaguueckux pavbom

3amanue 3.1
Tema: Dnekmpocmamuxka.
DopMyJIMPOBKA 3a1aHUS.

Ha puc. 3.1 npuBenena cucrema 3apsHKCHHBIX KOHIGHTPHUYECKUX cep, HAXOMAIIMXCS BHYTPU
3apspKeHHOro IMHApa. Pamguycel chep: Ri= 15 cm, Ry;™ 25¢m, Rz = 35 em, Ry = 45 cm, paauyc
nurHapa Rs = 65 cm. Benmnuunsn 3apsiioB cdep v nuauHApa yKasaHsl B Tabauie 3.1.

1) Tloctpoiite rpaduK 3aBUCHMOCTH HANPSHKEHHOCTH 3JICKTPUYECKOTO TOJSI OT PACCTOSHUS JI0
uenrpa chep E=E(r).

2) OmpenenuTe pa3HOCTh MOTEHIIMAIOB MEXAy BHYTPEHHEH M BHemHeH cdepamu, u chepamMu u
UIAHIPOM.

3aganue 3.2

Tema: Dnexkmpocmamuxka.

DopMyJIMPOBKA 3a]aHUA.

Ha puc. 3.2 mnpuBeseHa cuctemMa 3apsDKCHHBIX KOAKCHAIBHBIX JUIMHHBIX —IWJIMHIPOB
HAXOJSIIUXCS BHYTPU 3apsbKeHHOM cdepbl. Paguycsl nunmuuapoB Ri= 17 cm, Ry = 27 oM, Rz = 37
cM, Ry = 47 cm, pamayc cheppl Rs = 80 cm. JInHeiHBIE TUIOTHOCTH 3apsIOB Ha IIIMHApPAX, H
MOBEPXHOCTHAS TUIOTHOCTH 3apsia chephl MPUBEACHBI B Ta0nuIe 3.2

1) IMoctpoiite rpadguk 3aBUCHMOCTH HANPSDKEHHOCTH 3JICKTPHYECKOTO IMOJII OT PACCTOSHUS 10
OCH LUJIMHJIPOB.

2) Ormpenenure pa3HOCTh MOTEHIMAIOB MEXAy BHYTPCHHHM | BHEIIHUM IHIIHHAPAMH,
HWIMHIpaMH U c(epBhl.

Puc.3.1 Puc.3.2



3nauenusn napamempoe no eapuarmam.

Tabauua 3.1
Homep 3apsaabl Ha cdepax, HKa
BAPHAHTA Q1 Q2 Qs Q4 Qs
1. 10 10 0 -10 50
2. 20 10 -10 0 40
3. 20 0 -10 -10 30
4. 0 -10 10 -10 20
S. 10 -20 0 10 30
6. 10 20 -10 0 40
7. 10 -10 0 10 50
8. -10 0 10 10 40
9. -10 20 -10 0 30
10. -10 10 0 -10 20
11. 0 10 -20 10 30
12. 20 0 -20 10 40
13. -20 10 -10 0 50
14. 10 10 0 -10 40
15. 20 10 -10 0 30
16. 20 0 -10 -10 20
17. 0 -10 10 -10 30
18. 10 -20 0 10 40
19. 10 20 -10 0 50
20. 10 -10 0 10 40
21. -10 0 10 10 30
22. -10 20 -10 0 20
23. -10 10 0 -10 30
24. 0 10 -20 10 40
25. 20 0 -20 10 50
26. -20 10 -10 0 40
27. 10 10 0 -10 30
28. 20 10 -10 0 20
29. 20 0 -10 -10 30
30. 0 -10 10 -10 40




3nauenusn napamempoe no eapuarmam.

Taoauna 3.2
Homep JIuHelHbIe VIOTHOCTH 3aps/I0B HAa NMJIMHApax, HKi1/M
BapHAaHTAa

7, 7, T, 7, 05

1. 10 10 0 -10 30
2. 20 10 -10 0 35
3. 20 0 -10 -10 40
4, 0 -10 10 -10 45
5. 10 -20 0 10 50
6. 10 20 -10 0 55
7. 10 -10 0 10 60
8. -10 0 10 10 65
9. -10 20 -10 0 70
10. -10 10 0 -10 75
11. 0 10 -20 10 30
12. 20 0 -20 10 35
13. 10 10 0 -10 40
14, 20 10 -10 0 45
15. 20 0 -10 -10 50
16. 0 -10 10 -10 55
17. 10 -20 0 10 60
18. 10 20 -10 0 65
19. 10 -10 0 10 70
20. -10 0 10 10 75
21. -10 20 -10 0 30
22. -10 10 0 -10 35
23. 0 10 -20 10 40
24, 20 0 -20 10 45
25. 10 10 0 -10 50
26. 20 10 -10 0 55
27. 20 0 -10 -10 60
28. 0 -10 10 -10 65
29. 10 -20 0 10 70
30. 10 20 -10 0 75




3aganue 3.3
Tema: Macnumnas unoykyus.
DopMyJINPOBKA 32 JaHUS.

[To mIoCcKOMY KOHTYpPY M3 TOHKOTO MpOoBOjAa TedeT ToK |= 2 A. Omnpenenurte MHIYKIIHIO
MarHUTHOTO TIOJIS, CO3/IaBAEMOT0 STUM TOKOM B Touke O. KOHTYyp BBIOMpAeTCs B COOTBETCTBUU C
HOoMepoM BapuanTa. Panunyc R = 30 cm.

[Toctpouts rpaduku 3aBUCUIMOCTH MarHUTHOW WHIYKIIHH OT:
- cubl Toka |.
- paauyca U30rHyTOM yactu R

3nauenus napawempoe no eapuanmanm.

Taoauna 3.3

Bapuanm 1, 21 Bapuanm 2

Bapuanm 3 3aoanue 4, 22

Bapuanm 5 Bapuanm 6




Bapuanm 7 Bapuanm 8, 23

Bapuanm 9 Bapuanm 10, 24

Bapuanm 11




Bapuanm 15 Bapuanm 16

Bapuanm 17, 27 Bapuanm 18, 28

Bapuanm 19, 29 Bapuanm 20, 30




Cnpaeounbvie oannuvle

Koncmanmut

YHCJIO TT

n =314

YCKOpEHHEe CBOOOIHOTO MaIeHUs
Ha 3emiie

g =10 m/c”

rpaBUTallMOHHAS TOCTOSAHHAA

G=6,7-10 " H-m°/xr”

ra3oBas IOCTOsSHHAasA

R = 8,31 Jlx/(Mmonb-K)

nocrosgHHas boisiiMana

k=1,38-10 = /K

IIOCTOsIHHAaA ABoraz[po

N, = 6:10% monb -

CKOpOCTh CBETa B BAKYyyMe€ c=3-10° m/c

K03 duULueHT K = = 9-10° H-M?
MPONOPIIMOHATFHOCTH B 3aKOHE 4rig,

Kynona Ko

JJIEMEHTapHbIN 3aps

e= 1,610 ®Kn

nocrosHHag I1nanka

h=6,6-10 ** Ix-c

Coomnouwienue medxcoy paznuuHblMu eOUHUYAMU

TeMIiepaTypa

0 K=-273,15°C

aTOMHaia €AMHHIIa MaCChl

laeMm = 1,66~10727 KT

1 aroMHas eIUHALIA MACCHI
3KBHBAJIECHTHA

931,5 M»>B

1 3JIeKTPOHBOJBT

15B=1,6-10*° Jix

Macca wacmuy

3JEKTPOHA 9,1-10 Sler ~ 5,5-10 “aem
IIPOTOHA 1,673-10 %" kr ~ 1,007 a.e.M.
HEUTpOHA 1,675-10 %" kr ~ 1,008 a.e.M.
Ilnomnocmo
BOJIbI 1000 kr/m° | amomunus 2700 kr/m°
JIPEBECUHBI 400 xr/m° MeIu 8900 kr/m°
(cocHa)
napaduna 900 xr/m° pTYTH 13600 xr/m°
Yoenvnaa
TETIOEMKOCTb BOJIbI 4,2.10° JIx/(kr-K)
TETIOEMKOCTh aTFOMUHHUS 900 JIx/(xr-K)
TEIJIOEMKOCTh JKeJie3a 640 Jx/(xr-K)
TEIJIOEMKOCTh MEIU 380 JIx/(xr-K)
TEIJI0EMKOCTh CBUHIIA 130 JIx/(xr-K)
TeII0Ta MapooOpa3oBaHMs BOIBI 2,3-10 6 JIK/KT
TEIUIOTA IJIABJICHUS CBUHLIA 2,5:10% x/xr
TEIUIOTA TUIABJICHUS JIbJA 3,3-10° Jlx/kr

Hopmanvuwie ycnosus

JaBJIEHNE

10° Ila, temnepatypa 0°C

[Ipunoxxenue



Monapnasa maCca

3

asora 2810 2 kr/momnb KHUCJI0pOoJia 32:10
KI/MOJIb

3
aprosa 40-10 * kr/moub JUTUSA 6-10

KI/MOJIb
3

BOJIOpOJIA 2.10 3 kr/moub MoJIUOeHA 96-10
KI/MOJIb
3

BO3/yXa 29-10 % kr/moub HeoHa 20-10
KI/MOJb
reinus 4.10 3 kr/moub raekrcsioro | 44-10°°
rasa KI/MOJb




. Pexomenoayuu Kk pewienuio 3a0ay u cOOEPHCAHUIO OMYEMA NO PACUEMHO —
2paguueckomy 3adanuio.

Ilpu pewenuu 3a0au HEOOXOAUMO:

® BBHINOJHUTH PUCYHOK HJIM HAYEPTUTh CXEMY (€CJIM 3TO TpeOyeTcs Uil peIieHHs);

® COMPOBOXKIATh MPUMEHsIEMbIE (POPMYIIBI U 3aKOHBI MOSCHEHUSMH, MOTHBHUPYIOIIUMH
pelIeHue;

® [IPEICTaBUTh pe3yapTaT B oOmEeM BHIE, T.e. MpeoOpa3oBaTh BBIPAKCHUE IS
oTpeneNsieMOi BeJTMYMHBI TaK, YTOOBI B HETO BXOIWIIN JIUIIH OyKBEHHbIE 0003HAYCHUS BEITHYHH,
3aJlaHHBIX B YCIIOBUH 3aJ1auH, U HEOOX0oauMbIe (PrU3NIeCKue KOHCTAHTHI;

® [IPOBEPUTDH PA3MEPHOCTDH MOYYEHHOTO PE3yIbTaTa;

® BHITIOJTHUTH HEOOXOIMMBIE BBIYMCIICHUS M MIPEICTaBUThH Pe3yiabTaT B MeXayHapoIHOU
CHCTEME CIMHHII ;

® 11OCTPOUTH rpaduku (ecar HeOOXOAUMO);

¢ c(hopMyITHPOBATH MOJHBIN OTBET B COOTBETCTBUU C BOIIPOCOM 3a/Ia4H.

Ilpu evinonnenuu pacuémuo-ecpaguyeckux pabom Mo oOMIEH (HU3UKE PEKOMEHIYETCS
0(OPMHUTH OTYET CIEAYIOILETrO COACPIKAHUS:
l. Tutyn B COOTBETCTBHH C TPEOOBAHHUSIMHU BY3a.
Il. 3agaHue B COOTBETCTBUM C BAPUAHTOM.
1. Kparkoe TeopeTnueckoe cofepKaHue:
1. SIBnenue uzydaemoe B PI'P.
2. OmnpeneneHne OCHOBHBIX (DU3MYECKHX TIOHSATHHA, OOBEKTOB, IPOIECCOB |
BEJIMYMH.
3. 3aKOoHBI ¥ COOTHOIIIEHHSI, OTMCHIBAOIIIE N3Y4aeMbIe POLIECCHI.
4. TlosicHeHue K (PU3MUECKUM BEJIWYMHAM, BXOSAIUM B (OPMYIIBI, U €IUHULBI UX
U3MEpEHUsI.
IV.  Pemenue nmoctaBieHHBIX 3a/1a4:
1. Pucynok (ecnu HE0OOXOAUMO ISl pELIEHHUS)
2. O6ocHOBaHME  MpPUMEHEHHMs  3aKOHOB, YpaBHEHHMH W  COOTHOUICHUH,
UCTIONIB3YEMBIX TIPH PEIICHHH.
3. BoiBox dopmyin i onpenenseMblx GU3NYECKUX BETHMYUH.
4. TIpoBepka pa3MepHOCTH BEIIMYHH, TIOJYYEHHBIX B PE3yJIbTaTe PEIICHUSI.
5. Beruucnenus.
V. I'paduueckuit marepuan:
1. Tabnuusl (ecnu HEOOXOIUMO TSI TIOCTPOSHUS TPAPUKOB).
2. TI'padux moxydeHHON 3aBUCUMOCTH.
[Ipu »TOM cregyer ykas3aTh aHAJUTHUECKOE BbIpAXEHHE (YHKIMOHATIBHON
3aBUCUMOCTH, KOTOPYIO HEOOXOMMO TIOCTPOHTH U
Ha OCSX KOOpAMHAT YyKa3aTb Maciitad, (u3nyeckue BEIMYMHBI U E€IUHUIIBI
U3MEpeHUsI.
VI.  Ananu3 1 BBIBOJIBI IO pe3yJbTaTaM paOOTHI.

10



BUBJIUOTIPA®UYECKHI CITUCOK
YUEBHOWM JIATEPATYPBI

1. Tpodbumona T.U. Kypc ¢usuku: yued.mocodbue [Dnekrponnsiii pecypc]/ T.U.Tpopumona. -
21-e uzn., crep. - M.: Akagemus, 2015. - 560 c. u mpen.uzza. (2008, 2007, 2004, 1997)
http://irbis.spmi.ru/jirbis2/components/com_irbis/pdf view/

2. lernap A.A. Kypc ¢usuku: yueO.nmocobue [DnexrponHbd pecypc]/ A.A. Jernad, b.M.
SBopckuid. - 5-¢ u3a., crep. — M.: ACADEMIA, 2005. - 720 c.u npexn. uza. (2003, 2002, 2001,
1998)

http://irbis.spmi.ru/jirbis2/components/com_irbis/pdf view/

3. CaBenwseB N.B. Kypc ¢pusuxu: yued.mocodue: B 3 1. T.1. Mexanuka. MonexkynsipHas Gpu3uka
[DnexTponnsbiit pecype] /U.B. CaBenbe — Uzn. 5-e, crep. - CII6. [u np.]: Jlans,2016. - 352 c.u
npen. uza. (2008, 1998, 1989)

https://e.lanbook.com/reader/book/95163/#1

4. Casenbe 1.B. Kypc ¢usuku: yaed.mocodbue: B 3 1. T.2. DnekrpudectBo. KosiebaHus v BOJTHBI
[Dnextponnslil pecype] /U.B. CasenseB — Uzn. 4-e, ctep. - CII6. [u np.]: Jlanp,2016. - 480 c.u
npen. uza. (2008, 1998, 1989)

https://e.lanbook.com/reader/book/100927/#1

11



