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1 CTPYKTYPA JUCHUIIJIMHBI

Ob6ecneunBaromuii (HaKynbTeT

O6ecneunBaronias kadeapa

O6mas Tpynoemkocts (3ET)

Kypc

Cemectp

Bujaebl 3auaTui

Jlekiuu (akajem. 4acoB)

JlaGopaTtopHble 3aHATHS (aKaJEM. 4acOB)
[IpakTyeckue 3aHATHS (aKaJIeM. 9acoB)
Wuas koHTakTHas paboTa (akajgeM. 4acoB)
Bce koHTakTHBIE Yachl (aKaeM. 4acoB)

CamocTosiTenbHas paboTa, BKIOYas 9achl HA KOHTPOJIb
(akazeM. 4acoB)

Bcero (akageM. yacoB)

Bua npome:xyTo4HO aTTecCTANNMA

DKk3aMeH (Kypc)
DK3aMeH (Kypce)

DKk3ameH (Kypce)

OOJI

Ddusuxn

19
1,2
3,2, 1

102
102
85

292
392

684



2 AHHOTAIIUA AMCHUITJINHBI

«PU3UKA»

Jucunnnrnaa « Duzuka» 0XBaTbIBaeT pasaeibl «Mexanuka», «InHnamuka», «Me-
XaHU4ecKue konebanus», «MonekynspHas (GU3uKa U TEPMOJUHAMUKAY, « DIEKTPU-
4eCTBOY», «Marnetusm», «l eomerpudeckas U BOJIHOBasi ONTUKa», « OCHOBBI KBAaHTO-
BOH (pu3ukm» U « ATOMHas (PU3UKA U AJIEMEHTApPHBIC YaCTHUILD». B mporpamMmmy BKITIO-

YCHBLI IIPAKTUYCCKHUC U na6opaToprIe 3aHATHUA 110 BCCM pasaciiaM.

SUBJECT SUMMARY

«PHYSICS»

Discipline «Physics» covers: mechanics and mechanical oscillations, electric-
ity and magnetism, geometric and wave optics, of quantum physics, nuclear physics
and elementary particles. In the process of studying the discipline within three semesters
laboratory and practical classes are conducted, which aim is to instill in students the

skills of scientific research and solution of applied problems.



3 OBLHIME IMOJTOKEHUA

3.1 Ieau u 3aga4y AUCHUILIHHBI

1. Lenb TuCIMIITUHBI -1u3y4YeHue (pyHIaMeHTaNbHbBIX (PU3HMUECKUX 3aKOHOB, TEOPHIA B
00J1aCTH MEXaHUKH, KOJIeOaTeIbHBIX MPOLIECCOB, TEOPHUM B 00JIaCTH IEKTPUUECTBA
Y MarHeTu3Ma, 3aKOHOB ONTHKU, KBAHTOBOW (PM3UKMU W aTOMHON (DU3MKH, METOIOB
KJIACCUYECKON U COBPEMEHHOM (pU3UKH, (POPMUPOBAHUE HAYYHOTO MUPOBO33PEHUS,
OCBOCHHE HABBIKOB OCHOBHBIX TPHUEMOB U METO/IOB PEILICHUS 3a]]a4 TEOPETUYECKOTO,
HKCMEPUMEHTAIBHOTO U MPHUKJIAJAHOTO XapaKTepa, BHIMOJIHEHUS (PU3NUECKUX U3Me-

pCHPII;'I H OLCHKH ITIOJIY4YaCMbIX PC3YJILTATOB.

2. lucumruinHa cnocoocTByeT (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUSI, O3HAKOM-
JICHUIO C UCTOpUEH (PU3MKHU U €€ pa3BUTHUEM, a TAKKE C OCHOBHBIMU HAINpPaBIICHUSI-
MU U TEHACHIUSMU Pa3BUTHUSI COBPEMEHHON (PM3UKH, CHOCOOHOCTH K JaJIbHENIIEMY
00y4YeHHUIO0 Ha BTOPOM YpPOBHE BBICHIETO MPOo(dhecCHOHAIBLHOTO 00pa30BaHUsl, K MO-
JTYYEHUIO 3HAaHUHM B paMKax OJHOTO M3 KOHKPETHBIX MPOQuUiIeH B 00JaCTH HAyYHbBIX

WCCIIEeT0OBAHN.

3. 3nanus QyHIaMEHTAIbHBIX (PM3UYECKUX 3aKOHOB, TCOPHUM B 00JIACTH MEXaHHKH,
KoJIeOaTeNIbHBIX MPOIECCOB, TEOPUIM B OONACTH AJIEKTPUUECTBA U MAarHeTus3Ma, 3a-
KOHOB OITHUKH, KBAHTOBOW (DM3UMKU U aTOMHOU (PU3UKH, METO/IOB KJIACCUYECKOU U

COBPEMEHHOU (U3UKHU

4. Ymenuns IMPUMCHCHHA OCHOBHBIX ITPUCMOB 1 MCTOJ 0B PCHICHHA 3a/ia4 TCOPCTHYC-
CKOI'0, 3KCIICPUMCHTAJIbHOT'O M IIPUKIIAAHOI'O XapaKTCpa, BBIITOJIHCHUS (bl/IBI/I‘IeCKI/IX

WU3MEPEHUN U OLIEHKH MOJYy4YaEMBbIX PE3yJIbTaTOB.

5. I[I/ICI_IHHJII/IHa IMPUBUBACT HABBIKW 1 YMCHHUC ITPUMCHATH OCHOBHBIC MCTOIUKHU PC-
MCHMA 3aga4 TCOPETUICCKOI0, SKCIICPUMCHTAJIbHOI'O X ITPUKIIAHOI'O XapaKTCpa, Bbl-

IMOJIHCHUA (1)I/I3I/I‘ICCKI/IX I/ISMCpeHI/Iﬁ M OLCHKH ITIOJTYYACMBIX PC3YJIbLTATOB.



3.2 Mecrto nucuuminebl B ctpykrype OITOII

JlucuunianHa n3y4aeTcs Ha OCHOBE 3HAHUM, MTOJYYEHHBIX IPYU OCBOCHHUH IIKOJIBHOM
IPOrpaMMBl.

1 00ecreunBaeT U3y4eHHE MOCIeAYIOUUX TUCIUIUINH:

1. «MaremaTu4ecKuii aHAJIU3»

2. «be3onacHOCTb KU3HEAESITEIBHOCTH

3. «OCHOBBI JIEKTPOHUKH U PaIUOMATEPHUAIIBI

4. «TexHnueckas NEKTPOAUHAMUKAY

5. «2NEKTPOMarHuTHBIE TIOJISI ¥ BOJIHBD)



3.3 IlepeueHb MIaAHMPYEMbIX pPe3yJIbTATOB 00y4YeHHMs MO JUCIHHUILINHE, COOT-
HECEHHBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMHM OCBOCHHMSI 00pa30BaTeIbLHOMI

MPOrpamMMbl

B pe3ynbrare ocBoeHus 00pa3oBaTeIbHON IPOrpaMMbl 00YHAIOIIHIACS TOKEH

JOCTUYD CIICTYIONINE PE3YJIbTaThl 00yUSHHUS MO TUCITUILIINHE:

Kon xomnerenumnun/ HanMeHoBaHMe KOMIETEHINMH/MHANKATOPA KOMIIETEHIIUN
HHIHKATOPA
KOMIIeTeHIM U

OIIK-1 Cnioco0OeH HCI0JIhb30BaTh IOJIOKEHMS, 3aKOHBI H METOJIBI €CTECTBSHHBIX Ha-
YK 1 MaTEeMaTHKH JJIs PEIICHH 3a7]a4 WHKCHEPHOH JCSITEIIbHOCTH

OIlIK-1.1 3naem ghynoamenmanvuvie 3aKoHbl NPUPOOBL U OCHOBHBLE PU3UYECKUe U MA-
memamuyeckue 3aKoHbl

OIIK-1.2 Ymeem npumensmo puzuuecxue 3akoHvl U MamemamudeckKue memoowl OJist
peuteHus 3a0ay meopemuiecko2o U NPUKIAOH020 Xapaxkmepa




4.1 Conep:xkanue pa3aejoB IUCHUATIIAHbBI

4.1.1 HauMeHOBaHHE TeM M Yachl HA BCe BUAbI HATPY3KHU

4 COAEP KAHUE JUCHUIIJIMHDBI

Ne HanmenoBanue TeMbl JUCIHAILIMHBI Jlex, | IIp, | Jlao, | UKP, | CP,
n/n a4 a4 a4 ay au
1 Bsenenne 1 0
2 | Tema 1. Usmepenns B pusuke. CtaTucTudeckas 00- 3 0 0 16
paboTka pe3yapTaToB (PU3UUECKOTO HIKCIIEPUMEHTA
3 | Tema 2. OCHOBHBIE MTOHSATHUS MEXAHUKHU 3 4 8 8
4 | Tema 3. JluHaMuka MaTepHaIbHON YaCTHIIbI 3 2 0 15
5 Tewma 4. [lunamuka TBEpAOIO Tea 2 4 13 6
6 | Tema 5. 3aKOHBI COXpaHEHUS 3 4 4 11
7 | Tema 6. 'apmonnueckuii ocumsuistop. [lapmonnue- 3 4 9 7
CKU OCHMJUISATOP € 3aTyXaHUEM
8 Tema 7. OCHOBBI MEXaHUKH CIUIOIIHBIX CPEJl 3 0 0 17
9 | Tema 8. OCHOBBI PEISATUBUCTCKON MEXaHUKHU 3 0 0 17
10 | Tema 9. I'paBuTalIMOHHOE TIOJIE 2 0 0 18
11 | Tema 10. Kunernueckas reopust 3 4 0 13
12 | Tema 11. OcHOBBI cTaTUCTHYECKOH (HUBHUKH 3 0 0 17
13 | Tema 12. OcHOBBI TEPMOJAUHAMUKHI 3 4 0 13
14 | Tema 13. SIBnenus nepeHoca 2 0 0 18
15 | Tema 14. Dnekrpruyeckoe Moje B BAKyyMe 3 4 3 11
16 | Tema 15. DneKTpoCTaTUIECKOE MOJI€ B BEIIECTBE 3 5 10 7
17 | Tema 16. DHeprus 3apsyKEHHBIX TE 3 2 0 15
18 | Tema 17. Dnexkrpuyeckuii TOK 3 4 4 11
19 | Tema 18. DnexkTpuyeckuii TOK B BaKyyMe, B raszax, 3 0 5 13
B MIOJTYTIPOBOAHUKAX
20 | Tema 19. MaruuTtHoOE€ 110J1€ 3 4 13 7
21 | Tema 20. MargutHoe I10JI€ B BEIIIECTBE 3 4 3 12
22 | Tema 21. OcHoBbI TeOpHM MakcBesia 3 2 0 15
23 | Tema 22. DneKTpOMarHuTHbIE BOJIHBI 3 2 0 15
24 | Tema 23. I'eomeTpuueckas ONTHKa 3 4 4 7
25 | Tema 24. BonHoBasi oNTHKA 3 6 8 3
26 | Tema 25. Atom 3 0 4 7
27 | Tema 26. TerioBoe U3ITy4eHHE 3 0 4 7
28 | Tema 27. ®OTOHBI 2 4 5 7
29 | Tema 28. KopiycKynsipHO-BOJIHOBOW JTyaIu3M 2 0 0 12
30 | Tema 29. DneMeHTBI KBAHTOBOM MEXaHHUKHU 3 4 5 6
31 | Tema 30. DaeMEHTBI KBAHTOBOM CTaTUCTUKHU 3 3 0 10




32 | Tema 31. DieMeHTBI KBAaHTOBOM 3JIEKTPOHUKHU 3 3 0 10

33 | Tema 32. DaeKTpONPOBOIHOCTh METAJIJIOB U MOTY- 3 3 0 10
MIPOBOJTHUKOB

34 | Tema 33. KOHTaKkTHBIE U TEPMOIIEKTPUUECKUE SB- 3 3 0 10
JCHUS

35 | Tema 34. AtomHoe si71po 3 2 0 10

36 | Tema 35. DneMeHTapHbIE YaCTULIBI 3 0 0 11

37 | 3akmroueHue 3
HUroro, au 102 85 102 3 392
W3 Hux a4 Ha KOHTPOJIb 0 0 0 0 105
OO6m1ast TpyI0eMKOCTh OCBOCHHSI, a4/3¢ 684/19

4.1.2 Copepxanue

Ne HaumeHoBaHue TeMbl Conep:xkanue

n/n AU CHUTLTMHBI

1 | Beenenue [Ipenmet ¢Gu3uku. Metoasl (HU3MUECKOTO UCCIIEAOBAHUS.

Posb sxcniepumenTa B ¢pusuke. PasmepHocty huzndyeckux
BeNMYMH. Bakueitmue stansl ucropun ¢uzuku. OOmas
CTPYKTypa U 3aauu Kypca (pusuku. I'panunsl npuMeHu-
MOCTH (PU3UYECKUX TEOPUHL.

2 | Tema 1. U3smepenus B ¢usuke. | M3mepenus. Onenka ux kadectna u knaccudukanus. [o-
Cratuctuyeckasi o0paboTka pe- | rpemHOCTH. [lorpemHocTy mpsMbIX HU3MepeHuil. Bums
3yJbTaTOB (PU3MUECKOr0 JKcIle- | morpemHocTteid. HopmanbHbIi 3aKOH pacripenesieHus, ero
pUMEHTa IapaMeTpsl U UX oleHKa. [TorpemHocTi KOCBEHHBIX U3Me-

penuii. [logbop mapameTpoB SKCIEPUMEHTAIBHO yCTAaHAB-
JINBAEMBIX 3aBUCHUMOCTEH. MeTo/l HauMEHBIIUX KBaJpa-
ToB. [ padmueckast 06paboTKa pe3yabTaToB SKCIIEPUMEHTA.
3 | Tema 2. OcHoBHbIe noHATHS Me- | [Ipenmer mexanuku. Kunemaruka u nunamuka. Knaccu-

XaHHUKHU

yeckasg MexaHuka. KBaHToBast MexaHuka. PensaTuBucrckas
MeXaHMKa.

JBmxkenue Ten. Cucrema orcuera. OCHOBHBIE PU3UIECCKUE
MOJEJIN: YAaCTHUIIA, CACTEMA YaCTHUL, TBEPJIOE TEJIO, CILIONI-
Has cpena. OCHOBHbIE KHHEMATUYECKUE XaPAKTEPUCTUKHI
NBI>KEHUST yacTull. Tpaekropus. IlyTe u mepemMenieHue.
CxkopocTb 1 yckopenue. HopmanabHO€ U TaHT€HIIMAIbHOE
yckopeHue. O cMbIciie MPOU3BOAHON U MHTErpaia B MpH-
JIOKEHUW K (PU3MYECKUM Beln4yuHaM. [[BHkeHue mare-
puanbHOM yacTulbl. [IpsMonuHelinoe nBrxxeHue. Bpama-
TEJIbHOE JIBM>KEHUE. YITIOBask CKOPOCTh M YITIOBOE YCKOpe-
Hue. JIBrxxenue tBepaoro rena. [loctynarensHoe nepeme-
nieHue u Bpaiienue. Cioxenue nprkeHnid. CTerneHu cBo-
007161 1 0000IIEHHBIE KOOPIUHATHI.




HaumMmeHnoBaHnue TeMbl
JUCHHILIMHEI

Conepxanue

Tema 3. JluHaMHMKa MaTepuaib-
HOHU 4aCTUIBI

CocTosiHHE B KJIacCUYECKOM MeXxaHHKe. 3akoHbl HproToHa.
OcHOBHBIE 33]1aud MEXaHUKHU. YpaBHEHUs JBIKeHus. Pe-
LICHUE YpaBHEHMU JBHWkeHUsA. HadanbHble ycimoBus. [e-
TEPMHUHU3M B KJIaCCUYECKOM MexaHuke. [[puHImn oTHOCH-
tenbHOCTH ["anuies. HennepimaabHbIE CHCTEMBI OTCUETA.
Cuiibl HHEpLIMH.

Tema 4. /lunamuka TBEpAOIo Te-
na

[ToctynarenbHOE M BpalaTeNbHOE JIBUKEHUE TBEPAOrO
Tena. PaBHOBecHe TBEpAOro Tena. YpaBHEHUS JBUKCHUS
TBepaoro tena. OCHOBHOE ypaBHEHHE TWHAMUKHU Bpallia-
TEJIbHOTO JBWXEHUA. MOMEHT CHIIbI, MOMEHT HHEPIIHH,
MOMeEHT umnyibca. LlenTp macc u ero asuxkenue. [lons-
THe pabota u momHocTs, KIT/I.

Tema 5. 3aKOHBI COXpaHEHUS

3aMKHYTble cucTeMbl. CoXpaHEHHE MMITYyJIbca U MOMEH-
Ta uMITyabca. Pabora u kuneTnueckas sueprus. CuinoBoe
nosie. [lorennmansHas sHeprus. CoxpaHeHHe MeXaHuYe-
CKOM PHEPTUU U KOHCEPBAaTHUBHBIC CHIIBI. JlMCCUTIAaTUBHBIC
CUCTEMBI. /IBMKEHUE B JUCCUIIATUBHOM cpefie. 3aKOHBI CO-
XPaHEHHsI U UX CBSI3b C CAMMETPHEH MPOCTPAHCTBA U Bpe-
MEHHU.

Tema 6. 'apMoHUYECKUI OCIIHII-
qarop. ['apMoHHUeckuii ocuui-
JIATOP C 3aTyXaHHEM

VYipyrue u KBasHyIlpyrue CUibl. YPaBHECHHs JBUKCHUS
rapMOHHYECKOTO OCHMIIIATOpa. Maremarnueckuii u Qu-
3uueckuil MadaTHUK. CoXpaHEHHE PHEpPTruu IpH Kosela-
TeJIBHOM JABMKeHHU. OcunIsaTop ¢ 3aryxanueM. Koneba-
TEIBHBIN U anepuoandeckuil npouecc. Ilapamerpsr 3aTy-
XaHus ocuuiuisitopa. BeiHyxaeHnsle koinebanus. Koneba-
HUSI CUCTEMBl C MHOTMMH CTENEHsIMH cBOOObl. CBsi3aH-
HBIE OCLWIISATOPBI.

Tema 7. OCHOBBI
CIITOIIHBIX CpG}I

MEXaHHUKU

Monens CIUTOIIHOM Cpelbl B U3yUYEHNUHN ABUKCHUS HECHKU-
MaeMo# kuakoctu. Ilome BekTopa ckopoctd. JImHMM M
TpyOKU TOKa. YpaBHEHHUE Hepa3pbIBHOCTH. CTallioHapHOE
TedyeHue. YpaBHeHue bepHymm. McTeuenne )KuakocTu us
Mmanoro orsepctus. @opmyna Toppuuemn. Cuiel TpeHUS
B XKHUJKOCTU. BsizkocTb. JIBIXKEHHE KHUJKOCTH B TpyOax.
Jlamunapaoe u TypOyneHTHoe TeueHue. Yucno PeitHonb -
ca. JIBmkeHue Ten B )KuaKocTH. JIoOoBOE CONpOTHUBICHUE
U NIOJIbEMHAs CUJIA.

Tema 8. OCHOBBI pENSATUBUCT-
CKOW MEXaHUKHU

[TocTynarsl cnenuanbHOM TEOPUU OTHOCUTENBHOCTH. [Ipe-
oOpazoanus Jlopenna. CKOpoCTh cBeTa B MHEPIIUATBHBIX
cuctemax orcuera. THBapHMaHTHOCTH CKOPOCTH CBeTa. -
¢ext Jomnepa. Cnoxenue ckopocteid. CokparieHue Jm-
Hbl. 3aMeJJIEHUE BPEMEHH, U3MEPSEMOTr0 JIBUKYIIUMUCS
yacamu. IIpocTpaHcTBO M BpeMsi B CHELMAIBLHOW TEOPUU
otHocuTenbHOCTH. CoXxpaHeHue umiyibca. PenstuBuct-
CKO€ BBIpa)KEHHE 3Hepruu. B3anMocBsa3s Macchl U 3HEp-
run. [IpeobpazoBanne UMITyJIbca U YHEPTUU. PelIsITHBUCT-
ckast popMa OCHOBHOTO YpaBHEHUS TUHAMUKU. YaCTHUIIBI C
HYJIEBOW MacCOU MOKOSI.




n/n

HaumMmeHnoBaHnue TeMbl
JUCHHILIMHEI

Conepxanue

10

Tema 9. ' paBuTaninoHHOE MOJIE

3aKkoH BCEMUPHOTO TAroTeHus. LleHTpanbHble cuilbl, Oei-
CTBYIOIIME I10 3aKOHY 00paTHBIX KBaJipaToB. BekTopHOe 1
CKaJSIPHOE OIMCaHUe rpaBUTAMOHHOTO T0Jisi. CoOCTBEH-
Hasl TpaBUTALIMOHHAs 3Heprud. J[BWKeHHWE B MOJE LIECH-
TpanbHOH cuiibl. OpOUTHI IUTAHET.

11

Tema 10. Kuneruueckas teopus

JlnHaMHU4eCcKuid, CTAaTUCTUYECKUN U TEPMOJUHAMUYECKUI
MEeTOJIbl U3yuyeHus: mMakpocucteM. COCTOSHHE CHUCTEMBI,
MaKpOCKONM4YecKue mapamerpol. ['a3000pa3Hoe cocTos-
HHME BEIECTBa, MOACIL UJcalbHOro ra3a. OIbLITHEIE Ta-
30BBEI€ 3aKOHEI. TerroBoe nBrmxkenne. [loHATHEe 0 Temiie-
parype. Yucno creneneit cBoo6oabl. BHyTpeHHss sneprus
H TEINIOEMKOCTh HJIealIbHOI0 Tra3a. TermIoeMKOCTh MHOTO-
aTOMHBIX ra3oB. Knaccuueckasi Teopusi TEIUIOEMKOCTH U
TrpaHUIlbl €€ TPUMEHUMOCTH. YpaBHEHUE COCTOSIHUS Ue-
aNpHOTO Ta3a. Anuabarudeckuit mpornecc. [lomurponmue-
ckue npouecchl. [lapuuanbHble 1aBiIeHNs B ra30BbIX CME-
CsIX.

12

Tema 11. OcHOBEI cTaTucTHYE-
CKOM (pU3HKH

Makpo-u MHKpPOCOCTOSIHUS. BeposiTHOCTh COCTOSIHUSL.
@nykTyauud. DHTPONUS M €€ CTAaTUCTUYECKUM CMBICI.
[Ipunuun Bo3pactanusi 3HTponuu. CpeaHss KUHETHYe-
ckas 3Heprust Mosiekysn. CKOpOCTH TEIJIOBOTO JIBUKEHUS
Mouekyn. Pacnipenenenue MakcBemia. DkcriepuMeHTalb-
Has IPOBEPKa 3aKOoHa pacrpeneneHus Makcseiuia. Pac-
npenenenne boneimMana. bapomerpudeckas gpopmyia.

13

Tema 12. OcHOBBI TepMOAMHA-
MHUKH

Ob6patumble 1 HeoOpaTuMble mporeccel. Temnora, padbora,
BHYTpeHHss sHeprus. llepBoe Hayano TepMOTUHAMHKH.
KpyroBble nporiecchl Wiu MUKIBL. TenIoBbie U XOIOAUIb-
Hble MamuHbl. Pabota mpu agumabaTuyeckoM W U30Tep-
MHYECKOM ITporieccax. Bropoe Hayaso TepMOAWHAMHKH.
[IpeoOpazoBanue temnorsl B padoty. Lukn Kapuo. Tep-
MOAMHaMHUuecKas mmkana temneparyp. Hepasencrso Kia-
y3uyca. DHTPOIHUS CUCTEMBI.

CraTtucTU4yecKuil CMBICIT BTOPOTO Hayasla TepMOJUHAMU-
ku. TpeTbe Hauano TepMmonuHamuku. Teopema HepHcTa.

14

Tema 13. SABnenus nepenoca

[Tonsitre o pusnveckoit kuHeTnke. CpeaHsisl IIMHA CBO-
0omHOTO TIpOOeTa ra30BBIX MOJIEKYI. Bpemst penakcanum.
OddexrtuBHOE ceuenne paccesnus. Huddys3usa B razax u
TBEPABIX Tenax. TermionpoBogHOCTh. BsaskocTs. Junamu-
YecKasi U KHHEMaTH4ecKas BA3KOCTb.

10




n/n

HaumMmeHnoBaHnue TeMbl
JUCHHILIMHEI

Conepxanue

15

Tema 14. Dnexkrpudeckoe noie B
BaKyyMe

[Tpeamer knaccuveckoi anekrpoanHamMuky. Viaes Gnuzko-
NecTBUsL. DNEKTpUUYECKU 3apsia U ero cBoiicTBa. Coxpa-
HEHUE M KBaHTOBaHUE 3apsAna. BzanMoneiicTBue 3apsaos.
3akon Kynona. [Ipuniun cynepno3unuu. DIeKTpocTaTu-
yeckoe nosue. Hanpspk€HHOCTh M MHAYKIMS JIEKTPOCTaTH-
yeckoro noist. Teopema [Maycca.

Pabota nepemernienus 3apsizia B 3JIEKTPOCTATUYECKOM I10-
ne. ITorennman. CBA3bp MOTEHLMANA C HANPSHKEHHOCTBIO
ANIEKTPOCTATUYECKOTOo noJisl. YpaBHeHue [lyaccona. Dnek-
TPUUECKHUI AUIOIb, M10JIE€ IEKTPUUECKOTO JTUIIONS, DIIEK-
TPUUECKHUI TUIOJIBHBIM MOMEHT. DJIEKTPUUECKHUI TUIIONb
BO BHEIIHEM II0JIE.

16

Tema 15. Dnexkrpocrarnueckoe
TMOJIE B BEIIIECTBE

[Tonspuszanus nueKTpuKkoB. CBs3aHHBIE 3apsiibl U BEK-
TOP HOJSPU3ALNNA. DNEKTPUYECKOE TI0JIE€ B JUIIEKTPHUKAX.
JusnekTpryeckast BOCIIPUMMYHUBOCTh U IIPOHULIAEMOCTD.
Harpsk€HHOCTh M MHIYKLHUSA IEKTPOCTATUYECKOIO IIO0-
151, I pannuHble ycnoBus. [1b€3021€KTPUKY U CETHETOIIIEK-
Tpuku. [IpoBOIHUKM B 3ieKTpocTaTH4ecKoM moie. Pac-
IpeAeeHUe 3apsI0B Ha IPOBOIHUKE, 110J€ BOIU3U MPO-
BOHMKA. [loTeHnMan 3apsHpKEeHHOrO NMPOBOJHUKA. DIIEK-
TPOEMKOCTb KOHIAECHCATOPBI.

17

Tema 16. DHeprus 3apsKEHHBIX
TeN

OHeprusi B3aUMOJCHMCTBHSI DIEKTPUUECKUX  3apsIOB.
BayTpenHss 1 cBOOOHAS SHEPTHS TUDICKTPUKA BO BHEIII-
HEM 3JIEKTPOCTATHUYECKOM II0JIe. DHEPrus 3apsKEHHOTO
IIPOBOJIHUKA M KOHJIEHCATOpa. DHEPrus 3JIeKTpocTaThye-
ckoro noiisd. IIIOTHOCTE SHEPrUM BIEKTPOCTATUYECKOTO
TOJIA.

18

Tema 17. Dnekrpudeckuil Tok

IIpupona HOocUTENEH TOKA B IPOBOJHUKAX. YCIOBHS BO3-
HUKHOBEHUS 3JIEKTpUUYECKOro Toka. CTOpOHHME CHIIBI.
OnexTpoaBrxyias cuiaa. OQHOPOAHBIN U HEOTHOPOIHBIN
yuacTok nenu. 3akonsl OMa u Jxoyns -Jlenna. Knaccuue-
CKasi 3JIEKTPOHHAs TeOpHs MPOBOAUMOCTH MeTaioB. [Ipa-
Bwia Kupxroda. Pacuer mpocThIX MeKTpHUECKUX TETeH.
3apsn U paspsii KOHAEHCAaTopa. YpaBHEHUE HENPEPBIBHO-
CTH.

19

Tema 18. Dnexkrpuueckuil TOK B
BaKyyMe, B Ia3ax, B IIOJIyTIPOBO/I-
HUKaxX

ONeKTpuYecKuii TOK B BaKyyMme. TepMO3JIEeKTpOHHAs
sMHCCHs. DNEeKTpUYecKuil ToK B razax. IIporeccs noHu-
3allUM U PeKOMOMHAIMH. DJIEKTPUUECKUNA TOK B MOIYIPO-
BonHMKaX. [ToHsATHE O COOCTBEHHOM U TPUMECHOM TIPOBO-
JUMOCTH B IIOJIYIIPOBOIHUKAX.

11




n/n

HaumMmeHnoBaHnue TeMbl
JUCHHILIMHEI

Conepxanue

20

Tema 19. MarautHoe mose

MarxautHbsle B3auMoAeucTBUSL. MaruuTHBIN AUIIONG. Teo-
pema AMmiepa. BzaumonelicTBue Toka U ABMKYIIErocs 3a-
psina. PesaTMBUCTCKMM XapaKTep MAarHUTHBIX B3aUMOJIEH-
cTBuid. MarautHoe mnone Toka. 3akoH buo-Casapa. Cuina
Jlopenna. MuayKuust 1 HanpsKEHHOCTh MAarHUTHOTO TIO-
1. KoHTyp ¢ TOKOM B MarHuTHOM ToJie. MarHuTHbINA MO-
MEHT. J[BI>KEeHHE 3apsKEHHBIX YaCTHULL B 3JIEKTPUYECKOM U
MarHuTHOM MoJsax. DPdext Xomia. 'MpoMarHUTHbBIE SIB-
JICHUSL.

Hupkynsuus BeKTOpa MHAYKIUMU MArHUTHOTO MoJid. 3a-
KOH TOJIHOTO TOKa. MarHuTHBIA MOTOK. Pabora mepeme-
LIEHUS TPOBOJHMKA M KOHTYpa C TOKOM B MArHUTHOM I1OJIE.
DnexTpoMarHuTHas HHAYKIWA. 3akoH Dapases u mpaBuio
Jlenua. Camounaykius. Bzanmuas unaykuus. UH1ykTuB-
HOCTb. DHEPIUs U INIOTHOCTh SHEPIMU MArHUTHOT'O TOJIS.

21

Tema 20. MarauTtHoe 1oJje B Be-
IIECTBE

BemecTBo B MarHuTHOM 1osie. MosekynspHbie Toku. Ha-
MarHu4eHHOCTh. BeKTOp Hamarun4eHus. MaruuTHas Boc-
MIPUUMYHMBOCTD ¥ IPOHUIIAEMOCTh. Hanps»keHHOCTh U UH-
NYKUUs MarHATHOTO 1touist. I’ pannuneble yciosus. [lonstue
0 Iua-, mapa-u geppomarseruzme. JloMmeHHas CTpyKTypa
beppomarnetrka. Kpupas HaMmaranueHus (peppoMarHeTv-
Ka. [ ucrepesuc.

22

Tema 21. OcHoBbI Teopun Makc-
BEJUIa

TpakToBKa sABJICHU IEKTPOMAarHUTHOW HHAYKUuU PDapa-
neeM 1 MakcsesioMm. BuxpeBoe anekrpuueckoe mnojie. Tok
cmemienusi. Cuctema ypaBHeHuss MakcBemna. DIeKTpo-
MarHuTHOE IoJie B Bakyyme. BonHoBoe ypaBHeHue. Cko-
POCTb pPaCIpPOCTPAHEHUS NIEKTPOMArHUTHBIX B3aUMOACH-
CTBUH.

23

Tema 22. DnexkTpoMarHuTHbIE
BOJIHBI

IInockas anexkTpoMarHuTHas BoiHa. BoiHOBOE ypaBHEHHUE
IIJIOCKOW 2JIEKTPOMAarHuTHOU BoOJHBL. [lonsapusanus mioc-
KOM 3JIEKTPOMArHUTHOM BOJIHBL. I IIOTHOCTB SHEPrUM AIIEK-
TPOMAarHUTHOTO MOJIs. berymas 31eKkTpoMarHuTHas BOJI-
Ha. [ToTok sHeprum u Bextop [loitHTHHTa. IMITyNbC HI1€K-
TPOMAarHUTHOM BOJIHBI. CTOAYAsk IEKTPOMarHUTHasi BOJI-
Ha. BonHoBble makerbl. Pa3zoBas U rpynmoBas CKOPOCTb
IEKTPOMArHUTHOU BOJIHBI.

24

Tema 23. I'eomeTpuueckast ONTH-
Ka

[IpsamonuHetHOCT pacnpocTpaHeHusi cBeTa. [IpuHumn
®epma. OTpaxkeHue U mpesnoMiieHne cBera. OnTuyecKoe
n300pakeHHe.

12




n/n

HaumMmeHnoBaHnue TeMbl
JUCHHILIMHEI

Conepxanue

25

Tema 24. BomHoBas onTuka

OtpakeHre M INPEIIOMJIEHUE 3JIEKTPOMArHUTHBIX BOJIH.
[Tokazarens npenomienus. aTepdepeHys MOHOXpoMa-
tuueckux BoyiH. KorepentHocts. MHTEpdepenust B TOH-
KHUX IuleHKax. MHTepdepomerpsl. MHOromayueBasi HHTEp-
bepeHIus.

Hudpakuus. [lpuanun [Moiirenca -®Openens. Judpak-
nus Openens. 3oasr Openens. Judpakus Opaynrode-
pa. u¢pakunonHas pemerka. CriekTpajabHOE pas3iioike-
Hue. Pa3permatomias criocoOHOCTh CHEKTPaIbHBIX MPHOO-
poB. MICTOUHHKM CBETa BBICOKOM KOrepeHTHOCTH. [IpuH-
unel ronorpaduu. Jndpakuus peHTTEHOBCKUX JyYew.
EcrecTtBeHHblll M monspu3oBaHHBIA cBeT. Ilomsapusanys
IIPU OTPAKEHUHU U NPENOMIIEHUH. [[BOITHOE ITydenpesom-
neHue. OnTuyeckas akTUBHOCTb.

26

Tema 25. Atom

Yacrtuna B chepruueckl CHMMETPUYHOM TIOJI€. ATOM BO-
nopoaa. Ksantosele uncina. IIpoctpancTBeHHoe pacnpe-
JIeJIEHUE TNIOTHOCTH BEPOSATHOCTH JUIsl AJIEKTPOHA B aTOME
Boziopoa. BomoponononobHsie aToMbl. DHEPreTUYECKUe
ypoBHH. CHEKTpBl BOAOPOIOTIONOOHBIX aToMOB. CTpyK-
Typa aTOMHBIX YPOBHEW B MHOIORJIEKTPOHHBIX aToMax
[Mpunmun Ilaynu. Tlepuoguueckass cucrteMa 3J1€-MEHTOB
. . Menneneea. Bektopnast mozens aroma. MexaHu-
YECKHI M MAarHUTHBII MOMEHTHI aroma. [ mpoMarHuTHOE
otHoweHue. CruH 31eKTpoHa. MarHuTHbIe CBOMCTBA aTo-
MoB. D¢ ekt 3eemana. ToHKast U CBEpXTOHKasi CTPYKTY-
pa aTOMHBIX CHEKTPOB. 1I0CTOSIHHAs TOHKOUM CTPYKTYpBI.
DNeKTpOHHBIN apaMarHUTHBIM PE30HAHC.

27

Tema 26. TenoBoe n3ny4eHue

TepmoanHaMuka TEIOBOTO U3 TydeHHs. AOCOIIOTHO Yep-
Hoe Teno. 3akoH Kupxroda. 3akon Credana -bonbima-
Ha. 3akoH BunHa. M3nyueHue aOCONIOTHO YEpHOTO Te-
na. [Tpubnmwxenue Penes u Jxunca. YnsrpaduoneroBas
karactpoda. ['mnoresa u ¢opmyna Ilnanka. Keantosa-
HUE 2JIEKTPOMAarHUTHOTO M3iydeHus. TeruioBoe u3myue-
HHE U HCCleloBaHuE BeeeHHOM, peTMKTOBOE U3TyUYECHHE.
HekoHTakTHBIE METO/IbI U3MEPEHUS TEMIIEPATYPHI.

28

Tema 27. ®oTOHEI

dotorddexr. Popmyna DitHmTeHa 111 PoTodaddekra.
OmnpiT bote. TopMo3HOE peHTreHOBCKOE U3IydeHue. -
¢dexr Komnrona. @oronsl. Macca porona. DHeprus u uM-
myJbC (poToHa.

29

Tema 28. KopmyckynsipHO-BOJI-
HOBOW Ayanu3m

I'unote3za ne bpoinsa. Judpaknus mukpodacturl. Boi-
HOBBIE CBOMCTBA MHUKPOYACTHL[ M IPUHIMI HEOIpeJe-
nénnoctu. CooTHOLIEHUE HeoNpeaeNEHHOCTEN. BonHoBas
¢bynkuus ge bpoiins. Habops! 0fHOBpeMEHHO H3MEPUMBIX
BEJINYUH.
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n/n

HaumMmeHnoBaHnue TeMbl
JUCHHILIMHEI

Conepxanue

30

Tema 29. DaeMeHTH KBAHTOBOI
MEXAHUKHU

DKCIepUMEHTaTbHOE 000CHOBAaHUE OCHOBHBIX UICH KBaH-
ToBoi MexaHukH. OnbITel @panka u I'epua, onsiTel HlTep-
Ha u ['epnaxa. 3ajaHue cOCTOSIHUS MUKpPO-4acTHLbl. Boi-
HOBasi (PYHKIMSI UM €€ CTaTUCTUYECKH CMBICI. BeposT-
HOCTb B KBaHTOBOM Teopun. HopmupoBka BoiHOBOM (PyHK-
uun. YpaBHenue I[llpeaunrepa. CranmoHapHbIE COCTOS-
Hus. Yactuna B ofHOMEpHOW MoTeHIuanbHoH sme. I1po-
CTble OapbepHbIC 3a7]a4l KBAHTOBOM MEXaHHUKH, TyHHEIb-
HbIN 3 dekT. [apMoHnUecKUuil OCHMIIIATOD.

31

Tema 30. DieMeHTH KBAHTOBOM
CTAaTUCTUKHU

Craructudeckoe omucaHrue KBaHTOBOM cucteMbl. KBaHnTo-
BOMEXaHWYECKas U CTaTUCTHYECKas BEPOSITHOCTh. Teope-
Ma HepHcra u ee cnenctBus. CHMMeETpHs BOTHOBOM (yHK-
LMY OJUHAKOBBIX yacThll. KBaHTOBbIE WJ€aJbHBIE Ta3bl.
Pacnpenenenne boze-Oiinteitna u @epmu-Jlupaxa.

32

Tema 31. DeMeHTH KBAHTOBOI
AIIEKTPOHUKH

DJeMeHThbl KBAHTOBOW TEOPUHU U3ITydeHUs. BeIHYXIeHHOE
U CLIOHTaHHOe u3iny4deHue Gporonos. Korpdunments: JiiH-
mrTeiiHa. TermioBoe paBHOBECHOE u3iydeHue. lIpuHimn
paboThl KBAaHTOBOTO TreHeparopa. JlazepHas CHeKTpOCKO-
usl.

33

Tema 32. DneKTpONPOBOJHOCTH
METAJIJIOB U MOJIYITPOBOAHUKOB

Teopusi cBOOOAHBIX 3JIEKTPOHOB B MeTajule. DHEPreTH-
YEeCKUN CHEKTp 3JEKTPOHOB B TBEpABIX Tesax. Pacmpe-
JIeJICHUE IEKTPOHOB 10 COCTOSHUAM B Kpucramuie. Me-
TaJUIbl, AUIIEKTPUKHU, TOTYTIPOBOAHUKH. DIIEKTPOIIPOBO/I-
HOCTh MeTaiioB. CoOCTBEHHBIM MOMYyNpoBOnHUK. [Ipu-
MECHBIE MOTyNPOBOIHUKHU. CBEPXIIPOBOAUMOCTb.

34

Tema 33. KoHTtaktHble U T€pMO-
ANIEKTPUUECKUE SBICHUS

Pabota Beixona. TepmonnekTponHas smuccus. [lomynpo-
BOJTHHKOBBIE JHOJIBI U TPHOABL. BHyTpeHHmii poTodddexr.

35

Tema 34. ATomHOE PO

CrpoeHue aTOMHBIX siep. 3apsi, Macca U CiuH sapa. [e-
¢dekt maccbl. DEHOMEHOJIOTHYECKUE MOJIETH Apa, SAep-
Hble cuibl, runore3a KOkaBbl, Xxapakrep s1epHbIx cuil. Me-
XaHUYECKUU 1 MarHUTHBIM MOMEHT aTOMHOTO siJipa. fnep-
HBII MarHeToH. MarHuTHBIC CBOMCTBA sifiep. S nepHblit a¢-
dekr 3eemana. SnepHbIii MarHUTHBIA pe3oHaHC. Paawo-
aKTHBHBIC NIpEBpalleHus saep. AnepHoe uznyuyenue. Tyn-
HEJIbHBIM XapakTep u3inydeHusd. SnepHsle peakuuu. Llen-
Has peakuus aeneHus. SnepHslii peaktop. TepMmosiiepHbie
peakuuu. DHeprus 3Be3/l. YNPaBIISIEMbIN TEPMOSACPHBIN
cunres. [Ipo0nemMa UCTOUHHUKOB SHEPTUH.

36

Tema 35. DnemeHTapHbIE YaCTH-
bl

OOm1re cBOWCTBA ANIEMEHTAPHBIX YacTHIl. MX B3aumorpe-
BpauieHue. OynaameHTanbHble B3aumoaencTeus. Jlenro-
Hbl. Anponbl. KBapku. I[lepeHocunku QpyHaaMeHTaIbHBIX
B3aUMOJICHCTBUM.
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Ne HaumeHoBaHHe TeMbl Conepxanue
n/n AUCHHUIIMHBI
37 | 3akmroueHue CoBpemenHast (puznyeckas kapra mupa. CuibHOe, dJeK-

TPOMarHUTHOE, ciaboe W TPaBUTAIMOHHOE B3aMMOJEH-
ctBue. [Ipobnema oO6venunenus B3aumoneinctsuil. Ilpen-
cTaBjeHue 00 oOIIel TeOpUu OTHOCUTEIHLHOCTH. OCHOB-
HbI€ HaIpPaBJICHUs Pa3BUTUSI COBpeMeHHOU (u3uku. Mu-
POBO33pEHUYECKAs, HAy4YHO-METOJOJIOrMUYEeCKasi U IPOU3-
BOJICTBEHHO-?KOHOMHUECKAs POJIb (PU3UKU HA Pa3INIHbIX
JTanax e€ pa3BUTUS U B COBpeMEHHbIN nepuoa. duznye-

CKasi KapTHHa MHpa Kak (unocodcekas kareropusi.

4.2 IlepedeHb J1a0OpPaTOPHBIX PadoT

HaumeHnoBanme n1adoparopHoii padoTsl KosnuecTBo aya. yacos

1. MccnenoBanue ABWKEHHUS TeJla B AUCCUIIATUBHOM Cpelie. 3
2. UccnenoBanue JMHaAMUKU TaApMOHUYECKHX KOJIeOaHUi B moie cu-

JIbI TSKECTH. 2
3. UccnenoBanne TuHAMUKH 3aTyXalONIUX KOJICOAHUH. 3
4. UccnenoBanue AMHAMUKHM BpalaTeIbHOTO JBUKEHUS TBEPIIOTO

Tela. 2
5. OnpeneneHre MOMEHTA MHEPLIMKM B MallliHE ATBY/A. 3
6. Heynpyroe coyznapeHue mapos. 3
7. UccienoBanue JUHAMUKH IOCTYIATENbHO-BPALIATEIbHOTO JBU-

KEHHSI TBEPJIOTO Tea. 3
8. Yrpyroe coyapeHue mapos. 3
9. UccnenoBanue (hU3NIECKOTO MasITHUKA.

10. IIpoBepka Teopemsl | toiirenca-1lITelinepa MeTon0M BpalaTesib-

HBIX KoJeOaHui. 2
11. Onpenenenue ko3 duimenTa TpeHUs CKOIbKEHHUS. 3
12. IIpoBepka 3aKOHOB TUHAMHUKH MOCTYATEIBHOTO IBHYKCHUS. 2
13. CkarbiBaHUE C HAKJIOHHOW MJIOCKOCTH. 3
14. UccnenoBanne 37€KTPOCTATHUECKOTO MO METOOM MOJACIHPO-

BaHMS B MPOBOJISAIIEH Cperie. 3
15. 3smepenue conpoTUBICHUN TOKOIIPOBOAAIIMX MOZAEIIEH IIPH 10-

MOIIIM MOCTa YUHCTOHA. 3
16. MccnenoBanne 31€KTPOCTATUYECKOTO TOJISL ABYXITPOBOJHOM JIN-

HUW METOJIOM MOZEINPOBAHUS. 3
17. UccnenoBanue pa3BEeTBIEHHBIX LIETIEH C IPUMEHEHUEM KOMIIEH-

CAI[MOHHOI'O METOZA U3MEPEHUIA. 3
18. [lepenaya MOIIHOCTH B LEMH MOCTOSHHOTO TOKA. 2
19. UccnenoBanue 3¢pdexra Xosia B MoTynpOBOJHHUKE. 2
20. VI3mepeHne MarHuTHOTO MOJIs 3eMIIH. 3
21. HccnenoBanue MarHMTHOTO TOJST KPYTOBOTo ToKa (3akoH buo-
Cagapa-Jlannaca). 3
22. WccnenoBanne OCHOBHBIX CBOWCTB MAarHUTHOTO TOJIA (3aKOH

TIOJIHOT'O TOKA). 3
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HaunmeHoBaHue j1a00paTopHOi padoThI KosmmuecTBo aya. yacos

23. Onpenenenue yaelIbHOTO 3aps/a IEKTPOHa. 2
24. ViccnenoBaHue MarHUTHOTO MOJIS B KaTymkax [enbMrombia. 3
25. MonenupoBaHue MarHUTHOTO TOJISt TOKOB. 3
26. UccnenoBanue rucrepesnca GeppoMarHeTHKOB. 3
27. ViccnenoBaHue MPSIMOTO MbE303IEKTpUIEcKoro 3 dexra. 2
28. UccnenoBaHue TUAIEKTPUUECKUX CBOMCTB CErHETONIEKTPUKOB 3
29. Omnpenenenune (HOKYCHBIX PACCTOSTHUMN JIHH3. 3
30. OnpeneneHue IIHMHBI CBETOBOI BOJHBI C MCIONb30BAHUEM OH-

MIPU3MBL. 3
31. UccnenoBanue naTepdepentinu npu HaOmoaeHuu koier, Hpro-

TOHA. 3
32. ludpakioHHas peeTka. 3
33. HccnenoBanue TMHEHHO-TIOIIPU30BAHHOTO CBETA. 3
34. UccnenoBanue 3aKOHOMEPHOCTEH TEMJIOBOTO U3TyUYSHHs Harpe-

TOTO TeJa. 3
35. WccrienoBanue CreKTPAIbHOM JIyIeHCITyCKaTeIbHON CITOCOOHO-

CTH HArpeToro Tela. 1
36. HUccnenoBanue BHentHero ¢potodddexTa. 2
37. UccnenoBanue 3¢ ¢dekra 3eemana METOIOM HHAYIHPOBAHHBIX

KBAHTOBBIX IEPEXOJIOB AIEKTPOHOB B aTOME. 1
38. MccnenoBanue sS16pHOTO MArHUTHOTO pEe30HAHCa U OTIpeIelIeHHe

MarHUTHOTO MOMEHTA Si7[pa B aTOME. 2
39. UccnenoBanue BHyTpeHHETO PoTodderra. 1
40. UccnenoBanue TyHHENHHOTO 3((eKTa B BEIPOXKICHHOM p-n-Tie-

pexoze. 1
Hroro 102

4.3 IlepeyeHb NPAKTHYECKHUX 3AHATHH
HaumeHoBaHMe MPAKTHYECKHUX 3aHATHH KosnuecTBo aya. yacos

1. OcHoBHBIE MOHATHS MexaHUKU. KuHemarrka (moctynareiabHoe U

BpalllaTeIbHOE JIBUYKEHHE). 2
2. lunamuka marepuajibHOM Touku. [locTymarenbHOE IBHIKEHHE.

3akonsl HeroToHa. 4
3. JlunaMuKa TBepaOro Tesna. MOMEHT HHEPIIUH. 2
4. 3akoHBI JUHAMUKH BPAILATEIIbHOTO ABUKCHHUS. 2
5.Pabora. MomHocTs. [ToTeHManbHas 1 KHHETHYECKast SHEPTHUs Te-

JIa P MOCTYTMATENIbHOM U BpalllaTeIbHOM JBUKECHUU. 2
6. 3aKOHBI COXpAaHEHUS SHEPTUHU, UMITYJIbCA, MOMEHTA UMITYJIbCA. 2
7. l'apmonunueckue kosnebanus. MasgTHukU. 3aTyxaromue KojaebaHus.

Crnoxenue koneOaHuil. 4
8. OcHoBHoe ypaBHeHue MKT. YpaBHeHUE COCTOSHUS UIEATBHOTO

rasa. 4
9. OcnoBsl TepmoguHamuk. Lukn Kapho. 4
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HaunMeHoBaHMe NPAKTHYECKUX 3aHATHI

KosuvecTBo ayia. yacos

10. Dnekrpocraruueckoe noie. 3akoH Kynona. HanpsikeHHOCTB, 110-
TEHLIHUAJL

4

11. Teopema l'aycca mg 37€KTPOCTATUYECKOTO MOJS B BaKyyMe.
DnekTpocTaTHYecKoe Mojie B AudIeKTpukax. Teopema [Maycca st
07151 B BEIIECTBE.

12. DHeprus anexTpocrarnueckoro nois. KonneHncaropsl.

13. Dnekrpuyeckuit Tok. 3akoH Oma.

14. 3akon JIxoynsa-Jlenna. Momuocts. KIT/I.

15. Ilpasuna Kupxroda.

—_ =N W

16. MarautHoe nose. 3akoH Ammnepa. 3akoH buo-Casapa-Jlamiaca.
Cuia Jlopennia.

17. DnekrpoMaruuTHas uHAyKUMA. 3akoH Dapanes.

18. MaruutHOE 1oJe B BCHICCTBC. 3Hepr1/1ﬂ MAardHuTHOI'O ITIOJIA.

19. OcHoBbl Teopun MakcBeia. DIeKTpOMarHuTHbIE BOJIHBL.

20. 3akoHbI reomMeTpuUecKoi onTuku. [locTpoenne n300pakeHuH.

21. Bonnogas onrtuka. uTepdepeHius ceta.

22. ludpakuus csera. [longpuzanus csera.

23. TennoBoe uznyyeHue. SIBjIeHNS KBAHTOBOW OINTUKH.

24. AtomHas ¢usuka. Teopus bopa. ATOMHBIE CIIEKTPBHI.

25. DaeMeHThl KBAHTOBOU MEXaHHUKH.

(SN RS N N N R SRR SN AR

26. ®u3nka TBEPAOro Tesa. DIEMEHThl KBAHTOBOM CTaTHUCTUKU U
KBAaHTOBOM AJIEKTPOHUKH.

277. DneKTpONpPOBOJHOCTh METAJIJIOB U MOIYNPOBOJHUKOB. KOHTaKT-
HbI€ ¥ TEPMOIJIEKTPHUUECKUE SIBICHMUSL.

28. du3nKa aTOMHOTO A1pa U JIEMEHTAPHBIX YaCTHUL.

Hrtoro

85

4.4 KypcoBoe npoeKTHPOBAHUE

KypcoBas pabora (IpoeKkT) He NpeayCMOTPEHBI.

4.5 Pedepar

Pedepar e nmpenycmorpeH.

4.6 I/IH}II/IBI/II[yaJIbHOG AOMaIIHEE 3aJaHHUE

NunuBryanpHOE TOMANIHEE 3aJaHUE HE TTPEAYCMOTPEHO.
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4.7 JloxkJaan

Jlokiiaa HE PETyCMOTPEH.

4.8 Keiic

Keiic He mpegycMOTpeH.

4.9 ()pFaHH3aHHHllyqeﬁHOﬂweTQHquCKoeOﬁeCﬂequHeCaMOCTOHTeﬂbHOﬁIHF

00ThI

N3ydeHune TUCIUIIIIMHBI COMPOBOXKIACTCS CaMOCTOSATEIIBHOM pabOTOM CTy/IeH-
TOB C PEKOMEHIOBAHHBIMM TPENOAABATEIIEM JIUTEPATYPHBIMU UCTOYHUKAMH U WH-

dbopMarmoHHBIMU pecypcamu ceTu MHTepHer.

[I;maHpoBaHME BpEMEHN U1 N3YyUECHUS JUCLHUIUIMHBI OCYIIECTBISIETCS HA BEChH
nepuoj o0yuyeHus, peaycMaTpuBast IpU ITOM PErYISIPHOE MOBTOPEHUE MTPOUIEHHO-
ro marepuana. OOydaromuMces B paMKax BHEayJUTOPHOW CaMOCTOSITENIbHON pado-
Thbl, HEOOXOJIUMO PETYJSPHO JIOMOJIHITH CBEACHUSIMU U3 JINTEPATYPHBIX HCTOUHUKOB
Marepuall, 3aKOHCIIEKTUPOBAaHHbBIN Ha JIEKUMX. [Ip1 3TOM Ha OCHOBE M3y4EeHUS pe-
KOMEHJIOBAaHHOM JINTEpaTyphl LIETECO00pPa3HO COCTABUTH KOHCIIEKT OCHOBHBIX IT0JIO-
KEHHM, TEPMUHOB U OTIpeeNIeHUH, HEOOXOANUMBIX NIl OCBOCHHUSI Pa3/IEIOB yueOHOM

JUCIHUITIINHBI.

Ocob0e MecTo yaesieTcss KOHCYIBTHPOBAHUI0, KaK OJTHON U3 (hopM 00yUdeHHS
Y KOHTPOJISI CAMOCTOATEIbHOM paboThl. KoHCYyIbTHpOBaHME MpeArnoiaaraeT 0coobM
00pa3oM OpraHM30BaHHOE B3aWMOJICHCTBHE MEX Y IIPEIOIaBaTeIeM U CTYICHTAMH,
IIPU ATOM IPEATONATAETCS, YTO KOHCYIBTAHT JINOO 3HAET TOTOBOE PEIIEHUE, KOTOPOE
OH MOXET MPEANUCcaTh KOHCYJIBTHPYEMOMY, TUOO OH BJIAJICET CIIOCOOAMU IESITEIb-

HOCTH, KOTOPbI€ YKa3bIBAIOT MYTh PEIICHUs TPOOIEMBI.

Texymas CPC IIpumepHas
TPYA0EMKOCTh, a4

Pabora ¢ neKnoOHHBIM MaTepHaioM, ¢ y4eOHO TuTepaTypoit 91
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Texymas CPC

IIpumepHas
TPYA0EMKOCTb, a4

Omneperxaromias camocTosiTeNbHast pabora (M3yueHHe HOBOTO Mare-

puaia 10 ero U3J10KeHUs Ha 3aHATUSIX) 0
CaMocCTOsTENIbHOE U3YUEHHE Pa3/A€I0B TUCIUILINHEI 0
Brimonnenne foMantHuX 3a1aHui, JOMAITHUX KOHTPOJIBHBIX paboT 53
[TonroroBka k aboparopHbIM padboTaM, K MPAKTUYECKUM U CEMU-

HapCKUM 3aHATHIM 53
[ToaroroBka Kk KOHTPOJIBHBIM PabOTaM, KOJUIOKBUYMaM 90
Beinonnenue pacueTHoO-rpaduyeckux padot 0
BeinonHeHne KypcoBoro npoeKkTa uin KypcoBoil paboTsl 0
[Touck, u3ydyeHue U npe3eHTanus nHOpMaLUH 10 3alaHHOM Mpo-

Or1eMe, aHaIM3 HAy4HBIX IMyONMKaIUil 110 3aJaHHOI Teme 0
PaboTa Haj MEXIUCIUIUIMHAPHBIM IPOEKTOM 0
AHanu3 TaHHBIX 10 33JaHHOW TEME, BBIIIOJHEHUE PACYETOB, COCTaB-

JIEHUE CXEM U MOjeJiell, Ha OCHOBE COOPAHHBIX JaHHBIX 0
[ToaroroBka k 3auety, U PepeHINPOBAHHOMY 3aUYETY, IK3AMEHY 105
HUTOI'O CPC 392
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5 YueOHO-MeTOOMUECKOE 00ecIIeYeHHue TUCIUTLINHBI

5.1 IlepeyeHb OCHOBHOM M JONOJHHUTEIbHON JIUTEPATYPbI, HEOOXOAMMOM IJIs1

0CBOCHHUA JUCHHUIIIINHBI

Ne i/m Ha3Banmne, Oudnnorpaguyeckoe onucanme K-Bo
IK3. B
onoJ1.

OcHoBHas auTeparypa

1 CagenbeB, Urops Brnagumuposuu. Kypc obuieit pusuku [Tekct] : yued. noco- | Heorp.
owue. -(Knaccuueckas yueOnas ureparypa o ¢usuke). T. 4 : Bonnsl. OnrTuka,
2011. -251 c.

2 CagenbeB, Urope Bragumuposuy. Kypc obmieit ¢pusuku [Teker] : yue6. mo- | Heorp.
cobue. -(Knaccuueckas ydeOHas nureparypa no ¢usuke). T. 5 : KBantoBas
ontuka. AtomHas ¢usuka. Ousnka TBepaoro Tena. Ousnka aTOMHOTO S1pa U
aJIeMeHTapHbIX yactul, 2011. -368 c.

3 CagenbeB, Urops Bragumuposud. Kypc obmieit ¢pusuku [Tekct] : yued. moco- | Heorp.
oue : B 5 T. -(YueOuuku jy1st By30B. CrieninanpHast uteparypa) (Knaccuueckas
yueOHas ureparypa no ¢usuke) (Jlyumme knaccuyeckue yueOHukn) (3Hanue,
YBEpPEHHOCTH, ycrex!). T. 2 : DnexrpudectBo u MarHeTusMm, 2011. -342 c.

4 O®upranr, EBrennii BnagumupoBud. PykoBOICTBO K PEIICHUIO 3a/1a4 IO KypCy | HEOrp.
obmeit pusuku [Tekcr] : yue6. mocodue A1 By30B IO TEXH. M TEXHOJI. HAIpaB-
nerusiM u cnenransHocTsM / E.B. ®upranr, 2008. -348 c.

5 Tpodumona, Taucus MeanoHa. Kypc ¢usuku [Tekct] : yueb. ays By3oB / T. 29
. Tpodpumona, 1985. -432 c.

6 Tpodumosa, Taucust BanoBHa. Kypc ¢usuku. 3agaun u pemenus [Tekcr] : 494
yueb. nocobue s Bry30B / T.M. Tpopumosa, A.B. dupcos, 2009. -591 c.

7 Wponos, Urops EBrenseBud. Mexanuka. OcHOBHBIC 3aKoHBI [ Tekct] : [Yueo. 143
nocobue s By3oB] / U.E.Mponos, 2002. -309 c.

8 Uponos, Urops EprenbeBnu. ®duszmka maxpocucteM. OCHOBHBIE 3aKOHBI 150
[Texcr] : [YVueO. nocobue mis By3os] / U.E.Upoznos, 2001. -207 c.

9 Nponos, Urops EBrenbeBuy. DnekrpoMaraetnusM. OCHOBHBIE 3aKOHBI [ TekCT] 680
: [Vue6. mocobue s ¢pus. cienuansHocTelt By3oB] / M.E.Mponos, 2002. -319
C.

10 Bonbkenmreiin, Banentuna CepreeBHa. COOpHUK 3a/1au 1Mo o0IIeMy Kypcy 12
¢usuku [Teker] : st rexs. By3oB / B.C.Bonbkenmreiin, 1997. -327 c.

11 MonekynsipHas ¢pusuka. Tepmoannamuka [TekcT] : MeToa. yka3zaHus K npakt. | 1235
3ansaTusM / CaHkT-IleTepOyprckuii rocynapcTBEHHBIN 3IEKTPOTEXHHUECKUH
yausepcuteT uM. B.W. YabsHosa (Jlenuna) "JITU”, 2009. -55 c.

12 Mexannka. MonekynsipHast pusuka [Tekcr] : MeTof. yKa3aHusl IO JUCIUIUTHHE | HEOTp.
”®dusuka” / [cocT. : B.A. baceukas [u ap.]], 2005. -56 c.

13 benmonoros, Anekcanap Muxainosud. CtatucTruueckas 00padoTKa pe3ysabra- | HEorp.
TOB (PM3UYECKOTO IKCIIEPUMEHTa [DIeKTPOHHBINH pecypc] : yued. mocodue /

A.M. benonoros, FO.U. ITonos, O.B. ITocpeanuk, 2009. -1 351. onT. auck (CD-
ROM)
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Ne i/m

Ha3Banmne, Oudnanorpaguyeckoe onucanme

K-Bo
JK3. B
ouoJ.

14

OnexrpudectBo [Texcr] : merton. ykazanus k nal. padoram / Cankr-Ile-
TepOyprCKHil TOCYIapCTBEHHBIN IEKTPOTEXHUUECKUN yHUBEpcuTeT M. B.1.
Vnbsuosa (Jlenuna) JIDTHU”, 2003. -66 c.

HEOorp.

15

COopHuK 3a7a4 1O JEKTPOCTATHKE, TOCTOSHHOMY TOKY M 3JIEKTPOMarHeTu3-
My [Teker] : [Ipaktukym / B.M.Bsarkun, C.1O./laBsinoB, J[.M.Ko3znoB [u ap.],
2000. 47 ¢

HEorp.

16

Ky3pmuna, Haranus HuxonaeBna. PemieHue 3amay Mo »IeKTpOMarHeTH3MY.
OnekTpocTaTuka [DNeKTPOHHBIM pecypc] : 2MeKTpOoH. yued.-MeTol. mocodue
/ H. H. Ky3pmuna, O. B. ITocpennuk, b. E. Co6oTtkoBckuii, 2017. -1 371. onT.
nuck (CD-ROM)

HEOrp.

17

DNEeKTPOMArHUTHBIC SBJICHUS [ DNEKTPOHHEIN pecypce] : yued. mocobue s ca-
MOCTOST. paOoThI 1o Kypcey ¢usuku / [A.M. MambikuH [u ap.], 2008. -1 371. ont.
nuck (CD-ROM)

HEOorp.

18

KBaHTOBasi MexaHMKa 1 aTOMHAsE PU3KKA B BOTIpOcax U 3afavax [Tekcr] : yueo.
nocobue / [M.H. Manemues [u ap.], 2010. -62 c.

964

19

OnTuka u aToMHast pusuka [DIeKTpOHHBINA pecypc] : n1ad. mpakTukyM / [B. M.
Bsrkun, A. B. Komamus, B. JI. Komamnss [u ap.], 2013. -1 sn. ont. auck (CD-
ROM)

HEOrp.

JononHutenbHas aureparypa

UYepros, Anexkcanap ['eopruesny. 3agaunuk no ¢usuke [Tekct] : yued.-npakr.
nocoOue s Bcex HarpasieHuil 0akanaspuara/ A. I Ueprtos, A. A. BopoObeB,
2019. -636 c.

201

Coopnuk 3ama4 1o obmemy Kypcy ¢usuku. [Tekct] : B 5 kH. / o pen. U.A.
SxosneBa. Ku. 1 : Mexanuka / [C.I1. Ctpenkos, /I.B. CuByxun, B.A. Yrapos,
N.A. Sxosnes], 2006. -240 c.

50

COopHuk 3ama4 no obmmemy kypey ¢usuku. [Texct] : B 5 k. / mox pen. [1.B.
CuByxuHa. KH. 2 : Tepmoaunamuka u MmosiekyssipHast ¢pusuka / [B.JI. I'unz0ypr,
JLM. JleBun, I.B. CuByxun, U.A. Sxosnes], 2006. -176 c.

50

COopHuk 33134 1o o0meMy Kypey ¢usukn. [Teker] : B 5 kH. / mon pen. ULA.
Sxosnesa. Ku. 3 : DnexrpuuectBo u maraetusm / [C.I1. Crpenkos, /I.B. Cusy-
xuH, C.0. Xaiikun, U.A. Dnerun], 2006. -232 c.

50

Coopnuk 3ama4 mo obmemy Kypey ¢msukn. [Texer] : B 5 xH. / mox pen. J.B.
Cuyxwuna. Ku. 4 : Ontuka / [B.JI. ['un36ypr, JI.M. Jleun, E.C. UeTBepukona,
N.A. Sxosnes], 2006. -270 c.

50

Coopnuk 3a1a4 1Mo odmemy Kypey ¢msuku. [Texer] : B 5 kH. / mox pen. J1.B.
CuByxuHa. Ku. 5 : AromHas ¢usuka. @usnka sapa v dIeMEHTapHBIX 4acTHUIl /
[B.JI. Tun30ypr, JI.M. JleBun, M.C. Pabunoswuy, /[.B. CuByxusn], 2006. -183 c.

51

MaruutHoe mosie. MarHUTHBIE U 3JICKTPOMarHuTHbIE siBiieHus [ Tekct] : Yueo.
nocobue [no ¢usuke] / M.A.TopsieB, H.H.Ky3pmuna, B.B.Mopo3zos u 1p.; [Tox
pen. A.M.Mawmbikuna, 2002. -44 c.

HEOoTp.

Kanamnukos, Cepreit ['puropseBud. Dnexrpudectso [Tekct] : yued. mocoOue
it pus. cnenmanbHocTel By3oB / C. I, Kanamnaukos, 2008. -624 c.

282
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5.2 TIlepeyenb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH «H-

TEPHET», UCIIOJIb3YCMbLIX IIPH OCBOCHHH NTUCHUILJIMHBI

Ne ni/nt JJIeKTPOHHBIN aapec
1 Caiit xadenps! pusnku -www.physicsleti.ru/
2 DNeKTpOHHO-O0MOIMoTeYHas cucTemMa — www.ibooks.ru/
3 DnexkTpoHHO-0MbIMoTeuHas cuctema «M3marenscTBa Jlanpy» http://e.lanbook.com/

5.3 Anpec caiita kypca

Anpec caiita Kypca: https://vec.etu.ru/moodle/course/view.php?1d=6087
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6 Kputepun oileHUBAHUA U OLICHOYHbIE MATEPHAJIbI

6.1 Kpurepuu oueHnBaHus

s quctuuruinabl «Duznka» GopMoit TPOMEKYyTOUYHON aTTECTAIIUN SIBISETCS

JK3aMCH.
JK3aMeH
Ouenka Onucanue
HeynosnerBopurensHo Kypc ne ocBoeH. CTyIeHT UCIBITHIBAET CEPHE3HBIE TPYAHOCTH
IIPU OTBETE Ha KJIFOUEBbIE BOIIPOCHI TUCIUILINHBI
VY1oBIEeTBOPUTENHHO CryneHT B LelOM OBIaeNl KypcoM, HO HEKOTOPbIE pa3lieibl
OCBOEHBI Ha YPOBHE OIpeeeHUN U GOPMYIUPOBOK TEOPEM
Xoporo CryneHT oBiaien Kypcom, HO B OT/IETbHBIX BOPOCAX UCTIBITHI-
BAE€T 3aTPyAHECHUS. YMEET penarhb 3a1a4u
OtnuyHO CTyaeHT JeMOHCTPUPYET MOJHOE OBIJIAJIEHUE KYypCOM, CIOCO-
OeH NPUMEHATH NOJTY4YEeHHBIC 3HAHHS MPHU PEIICHUH KOHKPET-
HBIX 3a1a4.

23



OcobGeHHoCTH 1O0MyCKA

[To pe3ynbTaTaM BBIIIOJIHEHUS 2 KOHTPOJIbHBIX pabOT Ha MPAKTUUYECKUX 3aHsI-
THUSIX, & TAK)KE BBIMOJIHEHUS U ClIa4M B CPOK OTYETOB IO BCEM JabOpaTOpHbBIM pado-
TaM U 3alIUTy UX Ha KOJUIOKBUYME B KaXJOM CEMECTPE CTYIEHT IOJIy4aeT IOIyCK
Ha JK3aMEH.
DK3aMeH MpeCIIeNyeT LeJIb OLEHUTD MTOJIyYEHHbIE TEOPETUUECKUE 3HAHUS, YMEHUE
WHTETPUPOBATh MOJYUYEHHBIE 3HAHHUS U IMPUMEHSITh UX K PEIICHUIO MPAKTHYECKUX
3az1ad4.
DK3aMeH MPOBOJUTCS MO OMiIeTaM B YCTHOW WJIM MUCBbMEHHOU (opme 0o B BUJIE
TecToB. BOo3MOXXHO coueTanue 3Tux GOopM U UCIOJIb30BaHUE TEXHUUECKUX CPEICTB.
dopma npoBeAEHUS DK3aMEHa U [IEPEUYCHB BOIIPOCOB, BHIHOCUMBIX Ha OK3aMEH, YCTa-
HaBiuBaeTcs kadenpoi GpU3MKU, U JOBOAUTCS A0 CBEJEHUS CTYACHTOB 0 Hayaia
ceccrM. DK3aMEHaTopy MPeIOCTaBIIAETCS IPABO 3aaBaTh CTYACHTY BOIIPOCHI CBEPX
ousiera, a TaKxe, TOMUMO TEOPETUUECKUX BOMPOCOB, JaBaTh 3a/1a4M U IPUMEPHI 110
IporpaMme AaHHOTO Kypca. Bo Bpemsi Ak3aMEHBI CTYJIEHTBI MOTYT MOJIb30BaThCA C

pa3peleHus 3K3aMEHATOPA CBOMM KOHCIIEKTOM JIEKIIUH, CITPABOYHOM JIMTEPATYPOM.

6.2 OueHouHble MaTePHAJIbI ISl IPOBECHUS TEKYIIero KOHTPOJIS U MPoMe-

HQYTOqHOﬁ aTrecranuu oﬁyqamumxca o JMCIOMIIJIMHE

IIpumepHbIe BONPOCHI K IK3AMEHY

Ne i/ Onucanue
1 3akoHbI reoMeTpuueckoi ontuku. Tonkas nmuH3a. [locTpoenne n300pakeHusl.
2 VYpaBHeHue BosHbI. [11ockas u cepudeckast BOJHBI.
3 DOueprus BonHbl. O0ObeMHas MIOTHOCTH dHepruu. [lotok sHeprun. [ImoTHOCTH MOTOKA

3HEPTUM BOJHBI. Bektop YMmoBga.

prrIHOBaSI CKOpPOCTDb ITaK€Ta BOJIH. HpI/IHLII/IH CynepIro3uuu BOJH.

BoanoBoe YpaBHCHHUE JISI BEKTOPOB 3JICKTPOMArHUTHOT'O ITOJIA.

CKopocCTh pacpoCTpaHEHHs BOJIHBI.

Bexkrop IloitHTHHrA.

4
5
6
7 [Tonspusanus 3MeKTPOMarHUTHBIX BOJIH.
8
9

JIBmoKympecs: HCTOYHUKY KoneOaiuuil u addekr Jortepa. Dpdext Jlomiepa B onTHke.

10 HuTtepdepenius oT 1ByX KOTEPEHTHBIX HCTOYHHKOB.
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11

MCTOZ[I)I MOJIy4YCHHA KOICPCHTHBIX HCTOYHUKOB.

12 WnTepdepeniys B TOHKUX MIICHKAX.

13 HNuTepdepeHIus B TOHKUX TUICHKAX.

14 [IpocBeTiieHHE ONTUKH.

15 Hudpakuus. [Tpunnun [oiirenca-Openerns.

16 3onbl Openensi.

17 Judpakuus ot mienu.

18 JudpaxironHas pemerka.

19 Pa3permmaromias cnocoOHOCTh ONTHYECKUX TPUOOPOB.

20 [Tonspuzanus ceera. [lonsipu3zaTopsl.

21 [lonsipu3zanus npu oTpakeHUH U MpesoMiieHHH. 3akoH bprocTepa.

22 AHM30TpONHBIE Cpenbl. JIBOMHOE Ty4enpeIOMIICHHE.

23 UckyccTtBenHoe nBoitHoe myuenpenomienue. dddexrt Keppa.

24 EctecTBeHHas ontudeckas akTUBHOCTh. D ekt Dapanes.

25 TermoBoe u3nyuenue. PaBHOBeCHOE TerioBoe u3mydeHue. 3akoH Kupxroda.

26 3akon Credana-bonbimana.

27 3akoH Buna.

28 CrnexTpalibHOE pacnpeeeHue 1151 PABHOBECHOTO TEIJIOBOTO U3IyUYEHUSI.

29 ®opmyna Panes-/{xuHca.

30 ”VYasrpaduoneronas karactpoda”.

31 ®opmyna Ilnanka.

32 [onsatue 06 ontuueckoir mupomeTpuu. [oTok M3mydyeHus. DHepreTHueckasi OCBEIIeH-
HOCTb. DHEpreTH4ecKas Cuja CBeTa. JHeprerudeckas spkoctb. CriekTpanbHas IIOT-
HOCTb dHEPreTHUecKoi spkocTu. PaanannonHas, spkocTHas, LIBETOBasl TEMIIEPATYPHI.

33 KBanroBas npupona cera. ®otodpQexr.

34 3axonsbl CroneroBa. OCHOBHOE ypaBHEHHE BHEIIHETO (OTOdIPdeKTa.

35 B3anmopeticTBue cBera ¢ BemiectBoM. /laBienne cBera. OnbITh JIeOenena.

36 DneMEeHThI KBaHTOBOW MeXxaHukH. [loctynatel bopa.

37 Bomnsr ne-bpoitns. Audpakiys 31eKTPOHOB.

38 OnbiThl JpBUccoHa u [Jxepmepa.

39 BonHoBas GpyHKIHS.

40 CootHomienue HeonpeaeneHHocrei [eizendepra.

41 VYpasuenue lpenunrepa. [BrkeHre cBOOOAHOM YacTUIIBI.

42 YacTHiia B NOTEHIIHAIILHOU IMeE.

43 [IpoxokaeHre YacTUIIBI CKBO3b MOTEHIIMANbHBIE 0aphep. KoadduuneHTs! oTpaxenus u
MPOXOXKACHUS (TTPO3PaYHOCTH). TyHHEIBHBIN (D PEKT.

44 AtoM Bozopozaa. KBanToBsIe yncia.

45 [IpaBumno otdopa.

46 Omnertsl lTepHa u I'epnaxa. CiMHOBOE KBAHTOBOE YHCIIO.

47 Maruneron bopa.

48 OpOuTanbHOE U CIMHOBOE TMPOMATrHUTHBIEC OTHOILIICHHUSI.

49 Dddexr 3eemana. Teopema Jlapmopa.

50 MarsuTHbIN pe30HAHC.

51 BbiHyXA€HHOE M CaMONIPOM3BOJIBHOE U3IIy4YECHHUE.
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52

TepMmosinepHbIE peakuu.

53 OHeprus CBSA3M U sJI€pHBIE CHUJIBI.

54 Monenu sinpa.

55 PagnoaktuBHOCTE. PamrioakTHBHOE H3ITyUYEHHUE.

56 3aKkoH paaroakTUBHOTO pacmnana. Anba-pacnaz. bera-pacnan. 'amma-uznyuenue.

57 Snepusbie peakiuu. /lenenue saep.

58 OneKTpuyecKuil 3apsia. 3aKOH COXpaHEHHUs 3apsja.

59 3axoH KynoHna.

60 Onexrpuyeckoe nosue. HanmpspkeHHOCTD 3JIEKTPUYECKOTO MMOJIS.

61 IToTOK HANPSYKEHHOCTH U JIEKTPUIECKOTO CMEIEHUS.

62 Teopema Octporpajckoro-I"aycca.

63 Pabora npu nepemenieHnu 3apsaaa B JIEKTPUUECKOM TOJIE.

64 [ToreHuman 3neKTpUYECKOro MOJIs.

65 [ToTennman B mpocTeNIINX NMEKTPUIECKUX MOIAX.

66 CBs13b MEXKy HAPSIKEHHOCTHIO U MTOTEHIIUAJIOM.

67 [IpyuHLIMT CYyNepNO3UIUU FIEKTPUUECKUX MOJICH.

68 Junons. DaeKTpuuecKoe moje JUIos.

69 Brliuncnenue HanpsKEHHOCTH U OTEHILIMAIa HEKOTOPBIX JIEKTPUYECKHUX MOJIEH C TOMO-
1610 TeopeMsl [ aycca.

70 3aps/ibl U 10JI€ Ha MOBEPXHOCTU MIPOBOJHUKOB.

71 DJIEKTPOEMKOCTb IPOBOIHUKOB U KOHJEHCATOPOB.

72 DIEKTPOCTATHUECKOE T0JIe B TUAIEKTPUUYECKOM cpeie.

73 JlMnonbHbIE MOMEHTBI aTOMOB U MOJIEKYJT JTUBJIEKTPUKA.

74 [onsipu3zanus 1U3IEKTPUKOB.

75 HarpsxkeHHOCTB OIS B AMDIIEKTPUKE.

76 VYcnoBus Ha rpaHuULe ABYX IUAJEKTPHUKOB. [IpernomiieHre TuHuil CMEILEeHHs U HalPSIAKEH-
HOCTH TOJIS.

77 [ToCTOSIHHBIN NEKTPUUECKUN TOK. XapPAKTEPUCTUKHU DIICKTPUYECKOTO TOKA.

78 YpaBHEHME HEMPEPHIBHOCTH.

79 JlercTBUE 3IEKTPUUYECKOTO TOKA.

80 bannuctuyeckuit rabBaHOMETP.

81 3akon OMa Ju1st OTHOPOJHOTO U HEOJIHOPOAHOTO YYACTKOB LIEIIH.

82 3akon Oma B nuddepennmansHoi popme.

83 3akon JIxoyns-Jlenna.

84 Mopnens [dpyne-JlopeHua aIeKTpOHHOTO ra3a B MeTajuiax.

85 3axkoH Oma u Jxoyns-JIeHna B KJ1lacCUU€CKOM IEKTPOHHOM TEOPUH.

86 HenocraTtku kinaccuyeckoil 3I€eKTPOHHOM Teopuu.

87 H3mepenne conmpoTruBICHUN.

88 Hanpspkenue Ha 3akMMax UCTOYHHUKA.

89 3aKOH COXpaHEHUs YHEPTUU JJIS AEKTPUUECKOTO TOKA.

90 Bbruncienye cuiibpl NPUTAAKEHUS TUIACTUH IIJIOCKOTO KOHAEHCATOPA.

91 PaszserBnennsie nernu. [IpaBuna Kupxroddoa.

92 ITapannensHOE coequueHue conpotuBicHuil. [IIyHT.

93 CoenquHeHne NCTOYHUKOB TOKA.
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94 MouHocTh BO BHEIIHEH ey U K03 (ULIMEHT M0JIE3HOTO AEUCTBUS.

95 CerHeTonNIeKTpUKH.

96 DNEKTPOCTPHUKIINS U TThE303IEKTPUICCKUN I DEKT.

97 OHeprus U IIOTHOCTh 3JIEKTPUYECKOTO MOJIS.

98 Cuiia ¥ IJIOTHOCTB 3JIEKTPUYECKOTO MOJS.

99 MarnutHoe noze. 3akoH Ammepa.

100 Cuna Jlopenia.

101 [Inockuii 3aMKHYTBIM KOHTYP C TOKOM B MATHUTHOM II0JI€.

102 3akoH buo-Casapa-Jlanaca.

103 MarsuTtHO€ 10J1€ NPAMOIMHENHOIO IPOBOJHUKA C TOKOM.

104 MarauTHO€ noJie KpyroBOro TOKa.

105 MarauTtHoO€ 1oJIe COJICHOUIA.

106 MarautHO€e nojie ABUKYLIErOCs EKTPUUECKOTO 3apsa.

107 Opdexr Xomna.

108 B3anMoneiicTBue TOKOB.

109 3aKOH IOJIHOTO TOKa.

110 Brruncnenre MarHUTHOTO 110JIE TOPOUJIA C TOMOLIBIO 3aKOHA IIOJTHOTO TOKA.
111 MarHuTHBIH OTOK.

112 Pabota, coBepiiaemas npu nepeMeieHuy POBOIHUKA C TOKOM B MarHUTHOM I10JIE.
113 PenstuBucrckas npupona cuisl Jlopenna.

114 3akoH uHaykuuu dapanes.

115 DNeKTpoABWXKYIIAs CUa. BuxpeBoe anekTpudeckoe mosie.

116 CaMouHIyKIUS U B3aUMOMHTYKIHSI.

117 DNeKTpUYECKU TOK B LIEIH, COIEPKALIEH NHYKTUBHOCTb.

118 OHeprus MarHUTHOTO MOJIS AJIEKTPUUYECKOTO TOKA.

119 MarsuTHO€ nose B BeIecTBe. BEKTOp HAMArHUYEHHOCTH.

120 I'pannuHbIE yCIIOBUS U1l BEKTOPOB UHAYKIMHU U HAIPSYKEHHOCTH MAarHUTHOTO TOJIS.
121 MarauTHbsle MOMEHTBI AEKTPOHOB U aTOMOB.

122 ATOM B MarHUTHOM I10JIE.

123 [Ipupona nua-u mapamarHeTu3ma.

124 DeppoOMarHeTU3M.

125 OcHoBbI TeOpUM Makcsesia.

126 IIepBoe ypaBHeHre Makcseria.

127 Tok cmenienus. Bropoe ypasHenne Makcseria.

128 [Tonnas cucrema ypaBHeHui MakcBeiia i1 2JIEKTPOMarHuTHOTO IOJIS.
129 OnexTpomMarHuTHas BoiHa. E€ cBolicTBa.

130 DHeprus eKTpOMarHuTHoM BosiHbl. Bextop YMoBa-IloiiHTHHra.

131 [laBieHue cBera.

dopma dusIeTa

MunucTepcTBO HayKu U Bbiciiero oopa3zoBanusi Poccuiickoit @enepanuu
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OI'AOY BO «Cankr-IleTepOyprckuii rocynapCTBEHHBIN 3JEKTPOTEXHUUECKUN

yHuBepcutet «JIDTW» umenu B.M. Yabsnosa (Jlenuna)»

3K3AMEHAIIMOHHBIN BUJIET Ne 1
Jucunnnvaa Ousnka
1. YpaBuenue BosHsbl. [lnockas u cpepruueckast BOJHBI.
2. 3aKkoH paJiMO0aKTUBHOTO pacnaja. Anbda-pacnaj. bera-pacnazn. 'amma-uznydenu
3. 3amaua.
YTBEPXIAIO

3aBenyromuii kadeapoi A.C. Yupuos

OOpa3ubl 32124 (3a1aHUiT) 1)1 KOHTPOJIBHBIX (IIPOBEPOYHBIX) PadoT
IIpumMepHbIe BAPHAHTHI KOHTPOJIbHBIX padoT
1 cemectp.
[IpuMepHBbIil BapuaHT KOHTPOJIbHOU paboTsl Ne 1

1. ITyns Maccoid m JIETUT TOPU3OHTAIBHO CO CKOpOCThIO VO, Iomnagaer B LUEHTP
CTEP>KHS, [TOJIBEILIEHHOTO BEPTUKAJIBHO 3a €ro Kpail, i, IpOOUB €ro, BEUIETAET CO CKO-
poctero V. Macca crepxkHs V u JymHa L. HAa KakOM yroja OTKJIIOHUTCSI CTEPKEHb B

pe3yJbTaTe B3auMOJICCTBUS C MYJICi?

2. OnpenenuTh YCKOPEHUE, C KOTOPBIM CKaThIBaeTCs Imap 0e3 MpocKalib3biBa-

HUS ¢ HAKJIOHHOM IJIOCKOCTH. YTOJI HAKJIOHA IIJIOCKOCTH K TOPU30HTY a.
[IpumepHbIit BapuaHT KOHTPOJIbHOM paboThl Ne 2

1. Cocyn emkocthio 10 11, 3anmoaHeHHbIA Bo3ayxoM Iipu Temmeparype 500 K,
COEIMHSIETCA TPYOOUKOM C YalllKkod, B KOTOPOW HaxoauTcs pTyTh. Haiinure maccy

PTYTH, IEPEMIEANIEN B COCY/I IPX OCTHIBAaHUU BO3ayxa B Hem 10 300 K.
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2. B aByx cocynax, COeJMHEHHBIX TOHKOW TPYOKOH C 3aKPBITHIM BEHTHIIEM,
HaXOJIUTCA BOJAOPO. B cocyne BMECTUMOCTBIO 1,5 11 COMEPKUTCA HEKOTOPOE KOJIU-
4yecTBO Bojopoaa noa nasienueM 0,5 Mlla, a B cocyzie BMECTUMOCTBIO 2 IT - 3 MOJIb
Bojiopona. Temneparypa raza B cocynax 300 K. Bo ckonbko pa3z u3aMeHun1ach macca

ra3a B IICPBOM COCY/JC IMOCJIC TOI'0, KaK BCHTHJIb OTKpBIJ'II/I?

3. OxHOaTOMHOMY Ta3y, 3aHuMaromemMy oosem V1=3 1 npu gasinenun P1=0,2
MIIA, B uzoxopudeckoM npoiecce coodumnn Qv=1,50 k/[>x Temna, a 3aTemM B U30-
oapudeckoMm nporecce coodmunu Qp=1,75 kJx Tera. OnpeaenuTs KOHEUHbIC 3HA-

YCHUA OAaBJICHUA U obObeMa ra3a, a TaKXX€ UI3BMCHCHHC BHYTpeHHeﬁ OHCPIruu rasa.

4. Kucnopoa maccoit 2 Kr yBeJIM4uII CBO 00beM B 5 pa3 oJluH pa3 U30TepMHu-
YecKHU, Apyrou - aauadarHo. HailTu u3mMeHeHre S3HTPONUHU B KaXKJIOM U3 YKa3aHHbIX

IIPOLIECCOB.
2 cemecTp.
[IpuMepHBbIil BapuaHT KOHTPOJIbHOM paboTsl Ne 1

1. YetbIpe oaMHAKOBBIX IO MOAYJIIO TOUEUYHBIX 3apsaa q=20 HKI1, 1Ba n3 KoTo-
PBIX ITOJIOKUTEIIBHBIE, & IBA OTPULIATEIIbHBIC, PACIIOJIOKEHBI B BEPIIMHAX KBaJapara
co cTOpoHOM 20 cM TakKUM 00pa30M, YTO MOJOKUTEIbHBIE 3PS bl PACIIOIOKEHBI Psi-
oM. Hailtu cuiy, JeWCTBYIOIIYIO HA MIOMEIIEHHBIN B LIEHTP KBaApara IMOJIOKUTEIIb-

Hb1i 3apsan 20 uKo.

2. BHyTpeHHee conpOoTUBIIEHHE UCTOYHUKA paBHO 6 OM. K HemMy nmoakiirouaror
10 OYEPEIH JIBE JaMIIbl C Pa3HBIMUA CONPOTUBIICHUSAMU HUTEU, IIPU HTOM Ha JlaMIiax
BBIJICIISIETCS. OAMHAKOBAasi MOITHOCTh. CONPOTUBIEHUE HUTH MEPBOU JIaMmbl 3 OM.

Halitu conpoTtuBiieHrE HUTH BTOPOM JIAMITHL.

3. Onpenenutb CKOPOCTh U NEpUOI T 3NEKTPOHOB, ABMKYLIMXCS B OJHOPOA-
HOM MarHUTHOM I10JI€ 1I0 BUHTOBOW JIMHUM paguycoM R=3 cM u marom BuHTa h=1
cM. Unnyknusa monst B=4 mTin. Macca anektpona m=9,1*107(-31) kr, 3apsia e=-

1,6%107(-19) K.
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[IpuMepHBbIil BapuaHT KOHTPOJIbHOUM paboTsl Ne 2

1. I[aﬁTe onpecaAcaICHUC OCHOBHBIM XAPAKTCPHUCTUKAM MArHvMTHOI'O ITOJIA: MH-

AYKIHUA, HAMArHn4CHHOCTb U HAIIPAKCHHOCTb MAaIrHUTHOT'O I10JIA.

2. DIEKTPOH, MPOIICAIINN YCKOPSIOIIYIO Pa3HOCTh MOTEHIMaI0B 1 KB, BieTen
B OJIHOPOJIHOE€ MarHutHoe nosie ¢ uaaykuen 100 mTin nepneHauKyasspHO JTUHUSAM
nosisi. Macca snektpona 9,1*107(-31) xr, 3apsn -1,6%107(-19) Kn. KakoBa momxk-
Ha OBITh MUHHUMAaJIbHAs MPOTSHKEHHOCTH TIOJISI B HAIIPABJICHUH, IO KOTOPOMY JIETEI
3JIEKTPOH BHE TOJIsI, YTOOBI CKOPOCTh AJIEKTPOHA U3MEHMIIA HAllpaBJIeHUE Ha MPOTH-

BOITOJIOKHOE?

3. JIBa NpsAMOJIMHEMNHBIX TPOBOJIa PACHOI0KEHBI TApaJLICIBbHO APYT Apyra Ha
paccrosiunu 10 cm apyr ot apyra. [To npoBogaM TEKYT TOKH IO 5 A B TPOTHUBOIOJIOXK-
HBIX HampaBjieHUusX. HaliTu BenmnunHy HaMps>KEHHOCTH TOJS B TOUKE, HAXOASIICHCS

Ha paccTossHuM 20 CM OT KaKJ0ro MPOBOAA.
3 cemecTp.
[IpumepHbIil BapuaHT KOHTPOJIbLHOM paboThl No 1

1. ToueyHBI ICTOYHHMK CBETA IIOMEIIICH Ha ONTHYECKOM OCH COOMPAIOIICH JIMH-
3bI ¢ hokycHBIM paccrosiane F1=30 cm Ha paccrossuum d=120 cm ot Hee. 1o apyryro
CTOPOHY JIMH3HI B €€ (POKaJTLHOMN MJI0CKOCTH TTOMEIEHA paccenBarolias JuH3a. Yemy
paBHO (oKyCHOE paccTossHue F2 paccenBaroieii TuH3bI, €CIIU JIYUd MOCJIE TPOX0XK-

JACHUA BTOpOfI JIMH3bI KAXYTCA HCXOAAIUMHA U3 CaMOI'O WCTOYHHKA?

2. Ha CTeKJISIHHBIN KIIMH C MaJbIM YIJIOM HOPMAJIBHO K €ro IpaHu IajaeT na-
paJUIeNbHBIA MyYOK Jyueld MOHOXPOMATHYECKOTO CBETa JJIMHON BOJHBI /[=0,6 MKM.
Yucno m, BO3HUKAIOIIKX MPU 3TOM UHTEP(HEPEHIMOHHBIX MOJIOC, TPUXOASAIINX Ha

[=1 cm, paBuo 10. Onpenenuts yroi a KJinHa.

3. [lapamnenpHbld Ty4OK MOHOXPOMAaTHYECKOTO cBeTa JIMHOM BOJHBI 4000
AHICTPEM TaJIaeT HOPMAJIBLHO Ha MIeJb UPUHOU 20 MKM. 3a 111eJIbI0 MOMEIEHA JINH-

3a ¢ GoKyCcHBIM paccTosiHue 50 cM, C TOMOIIBIO0 KOTOPOU MOKHO HaOMIOAaTh AU(pak-
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IMMOHHBIC ITOJIOCHI HA O9KPAaHC. OHpeI[eJ'II/ITB PACCTOAHUEC MCKIY CBCTIIBIMU ITOJIOCAMU

IIEPBOTrO U BTOPOTO MOPSAIKOB.
[IpuMepHBIil BapuaHT KOHTPOJIbHOM paboTsl Ne 2

1. TapannenbHbI My4OK CBETA MEPEXOAUT U3 DIHMIEPUHA B CTEKJIO TaK, YTO
My4YOK, OTPAXKEHHBIA OT T'PAHMIIBl pa3fena 3THX CPEl, OKa3bIBAETCS MAaKCUMAJIbHO
NOJISIPU30BaHHBIM. ONIPEAETUTD YO y MEXKAY MaJaroluM U MPEIOMICHHBIM Ty4-

KaMH.

2. Ilpu Kakoll CKOpOCTH KMHETHYECKAas SHEprus JII0OOW YacTHUIIbl BEIIECTBA

paBHA €€ SHEPIuU MOKOs?

3. C Kakoil CKOPOCThIO ABUKETCS YaCTHUIIA, UMITYJIbC KOTOPOIl paBEH €€ KOMII-

TOHOBCKOMY UMIYJbCYy mOc?

4. I3 cMOTPOBOr0O OKOIIEYKA IUIABMIIBHOW Neun u3nydaerca notok ®3=2040

JIx/muH. Onpeaenuts Temneparypy T neuu, rmiomaabs OTBEpPCTUS S=6 CM.

5. Ha nnaTuHOBYIO IJIACTUHY NAAAI0T yAbTpaduoieToBblie Jyun. s mpekpa-
meHust orodPp@erra Hy>KHO MPUIOKHUTH 3aACPKUBAIOILYIO PA3HOCTH MOTEHIIUATIOB
3,7 B. Ecnu ninaTMHOBYIO IJIACTUHY 3aMEHHUTH IUIACTUHOM U3 PYroro MeTaa, TO
3aJICPKUBAIOITYIO0 PAa3HOCTh MOTEHIUAIOB HYHO yBeIM4YUTh 10 6 B. Onpenenuts

paboTy BbIXOJIa ANEKTPOHOB C MOBEPXHOCTH TIACTUHKH.
IIpuMepHBbIe BONPOCHI K KOJUIOKBUYMAM:

IIpumepHsbie Bonpockl o temam 1-13 (1 cemectp)

1. Kakne nmapameTpsl XapakTEpHU3yIOT HUCCIETYEMY CUCTEMY KaK JUCCUITATUB-
Hy10? OT KakuX BEJIMYUH 3aBUCUT KOIPPUIUEHT COMPOTUBIICHUS IBUKEHUIO
TeJla B TUCCUIIATUBHOM cpege?

2. [aiiTe onpeneneHrue JUHAMAYECKON, KHHEMATHUYECKOM BSI3KOCTU U TEKYUYECTH
KUJKOCTH, a TAK)KE €€ JJAMUHAPHOTO U TypPOYJEHTHOTO TEUCHHUS.

3. Kak 3aBUCHUT cr1a CONPOTUBIICHHUS IBU>)KEHHIO IIAPUKA B )KUJIKOCTU OT CKOPO-

CTH IIpHU MAJIbIX U OOJIBIITHX CKOPOCTAX CI'0 JABHUIKCHUA.

31



10.

11.
12.

13.

14.

15.

16.

CnenaiiTe pUCYHOK M YKaOKUTE Ha HEM BCE BUJIbI, JICHCTBYIOIINE Ha IIAPHK,
MaJIafoNIUi B )KUIKOCTH.

Hcnonb3yst 0003HAYEHUS CUJI, YKA3aHHBIX HA PUCYHKE, HATTUIITUTE ypaBHEHUE
JIBIDKCHUS IApHUKa B JUCCUTIATUBHOMN Ccpejie Il MOMEHTa KauaHHsl IITapHUKOM
MOBEPXHOCTH KUAKOCTH. Hamuiure ypaBHEHUE, ONMUCHIBAIOIICE ABMKEHNE
[IapyuKa B KHUJIKOCTH B HECTAIIMOHAPHOM U CTAIlMOHAPHOM pPEXKUME.
BriBenute (W11 JOKaKUTE MOJACTAHOBKOM B ypaBHEHUE IBMYKCHUS) 3aBUCUMO-
CTH CKOPOCTH M YCKOPEHUS IIapUKa OT BPEMEHH B HECTAIIMOHAPHOM PEKUME.
OObsiCHUTE pA3TUYHBIN XapaKTep TeMIEpaTypHOM 3aBUCUMOCTH BSI3KOCTH KU/~
KOCTEU U Ira3oB.

Yem oOycroBiaeHa HEOOXOAMMOCTh yueTa MPUCOSTNHEHHON MacChl?
ObocnyiiTe, moueMy B paboTe i1 00padOTKHU JaHHBIX KOCBEHHBIX U3MEPEHUI
HEJIb3sI TPUMEHATHh METOJ] IEPEHOCa MOTPEIIHOCTEH, HO BO3MOYKHO ITPUMEHE-
HHE BRIOOPOYHOTO METO/IA.

3anuinTe ypaBHEHUE ABUKEHUS IS TeJa, JBWKYILETOCS B OTHOPOIHOM CH-
JIOBOM T10JI€ B IUCCUTIATUBHOM cpelie, U 00bSICHUTE (PU3NUECKUI CMBICI BEJIH-
Y1H, BXOJSIINX B 3TO YpaBHCHHE.

Kakue cuibl 1elCTBYIOT Ha TEJO, aal0IIee B BA3KOU cpee?

[Touemy npu JIJAaMUHAPHOM TEUEHUU MPOUCXOJUT U3MEHEHHUE CKOPOCTH CIIOEB
xuakoctu? I[lpuBeaute npuMepsbl ABUKEHUS TN B BSI3KOM Cpelie U YKaKUTE
HaIlpaBJICHUE U3MEHEHHS CKOPOCTH.

Kakue mapameTpsl XapaKTepu3yIoT UCCIEYEMYIO CUCTEMY KaK JUCCUITATUB-
HYIO?

Jaiite onpenenenue BpeMeHu penakcanuu. Kak onpenenuts Bpems penakca-
IIUH1, TIOJIb3YSCh TPA(UKOM MEPEXOAHOTO MPOIecca B JUCCUTIATUBHONU CHCTE-
Mme?

OT KaKuX BEJIUYMH 3aBUCUT KOIPHHUIIUESHT CONTPOTUBIICHUSI IBHXKEHUIO B JIUC-
CUIIaTUBHOM cpene?

Chopmynupyiite 3akoHbl HbIOTOH.
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17.
18.

19.

20.

21.

22.

23.

24.

25.

26.
27.

28.

29.

30.

31.

32.

YTO Takoe yCcTaHOBHBIIASICS CKOPOCTh?

[Touemy npu IBM>KEHUU TeJla B BA3KOM cpejie Mo IeCTBUEM TOCTOSIHHOM CH-
Jbl CYIIECTBYET INpEIesbHAs CKOPOCTh ABMKEHHs? ECTh 1M Takas CKOpOCTh
IIPU CyXOM TpEHUu?

Kakoit puznueckuii cMbIc KO3 GULIMEHTa BHYTPEHHETO TPEHUS (BSI3KOCTH)?
B kakux equHunax umepsaercs KodpQUUUEHT BA3KOCTH?

Urto onpenensier popmymna Crokca?

Kakune cucrteMbl Ha3bIBatOTCSA TUCCUTIATUBHBIMU ?

Hanummre ypaBHEHME AMHAMUKH JJIs [IAPUKa, ONYIIEHHOIO B MacJo C 10CTa-
TOYHO OO0JIBIION CKOpOCThIO. [loMydynTe 3aBUCUMOCTD CKOPOCTH M YCKOPEHHUS
IapuKa OT BpEMEHHU.

Yem 00yciioBIEHA CHJIa COMPOTUBIICHUS ABMKEHUIO B Bsa3Koi cpene? Kak Ha-
MpaBjicHa dTa cuja?

Kakue napameTpsl BIUSIOT HAa CUITY CONPOTUBIICHHUS JBUKEHHUIO B BSI3KOH Ccpe-
ne?

OOBbsICHUTE CYTb SIBICHUS BA3KOTO TPEHUS.

OOBbsiCHUTE NPEBPALLCHUE SHEPTUU NPU JBUKEHUHU IIAPUKa B TUCCUNIATUBHOMN
cpere.

3anuiuTe aHATUTUYECKOE BRIpAaXKEHHE U 00bICHUTE ypaBHEHHE OaaHca SHep-
I'MU Ha YYaCTKE YCTaHOBUBIIIETOCS JBUKEHHUS.

Hanuiure ananutudeckyto GopMyiy 3aBUCUMOCTH CKOPOCTHU IBHKCHUS Tela
OT BPEMEHHM MPU IBMXKEHUH B JUCCUIIATUBHOMU Cpezie B Cilydae, Korja Hayajlb-
Hasi CKOPOCTb HYJIEBasl.

Hapucyiite rpaduk 3aBUCHMOCTH CKOPOCTH IIAPUKaA OT BPEMEHHU JIs IBYX CITy-
4aeB, KOIZIa B CUCTEME JACHCTBYIOT CONPOTUBIEHUS U KOT/IA - HET.

Hanummure ananutuyeckyro popMyiy Ajsl yCKOPEHUS IIapuKa U OMpeeInTe
a0.

Hapucyiite Teopernyeckuii rpaduk 3aBUCUMOCTH CKOPOCTH IIapHUKa OT BpeMe-

HU TNPU JIBUKEHUHU B TUCCUTIATUBHOM cpeae. OObsICHUTE BUJ ATOTO rpaduka.
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33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

Hapucyiite Teopetnyeckuii rpaduk 3aBUCUMOCTH YCKOPEHHUS LIapUKa OT Bpe-
MEHHM IIPU JBMXKCHUU B AUCCUTIATUBHOM cpejie. OOBbICHUTE BU ATOTO Irpaduka.
Uto Takoe npucoeIMHEHHAsE Macca?

Kak 3aBucuT k03(pHUIMEHT TUHAMUYECKON BI3KOCTH OT TEMIIEpaTyphi?

OT KaKuX MapaMeTpoB 3aBUCHUT CHla Apxumena?

Kak o rpaduky 3aBUCMMOCTH CKOPOCTH IIAPUKa OT BPEMEHU OPEICTUTH MIHO-
BEHHOE€ YCKOPEHHUE U My Th, MPOWJICHHBIN IIIAPUKOB 3a BpeMsl t?

CpaBHHTE MOTEHIIMATIBHBIE SHEPTUHU a3POCTATOB: MAPAILETo CBOOOIHO U yIIep-
’)KMBA€MOTO TPOCOM Y Ha OJTHOM YPOBHE Y MOBEPXHOCTHU 3eMJIH?

JIBa mrapuka , cieslaHHbIe U3 OAHOTO MaTepralia, UMEIOIINE OJUHAKOBBIN paau-
yC IBUTAIOTCSI C OAMHAKOBOM CKOPOCTHI0. OIMH W3 APUKOB MoJbIi. CpaBHUTE
CHUJIbI COTIPOTUBIICHUS, JEUCTBYIOIIUE HA MIAPUKHU?

Kakue cuibl Ha3bIBaIOTCA KOHCEPBATUBHBIMU ?

Maremarndeckuii u puzndeckuii MasTHUKH. [lo neiicTBHEM Kakux CHII, TPO-
UCXOIAT KosieOanus? 3anuiiute GopMylly mepuojia KoieOaHuW KakIoro u3
MAasiITHUKOB.

Hamumre ocHOBHOE ypaBHEHHE TMHAMUKH BpalaTeIbHOTO ABMKEHU. O0b-
SCHUTE (PU3MUCCKUN CMBICI BXOISIINX B HETO BEJIMUNH.

BriBenaute nuddepenunansHoe ypaBHEeHHE KOJICOAHU MaTeMaTHUYECKOTro Ma-
aTHUKa. Hanumure pemenne 3Toro ypaBHEHU .

Hante onpenenenue neHTpa macc. Haiigure paccrossHue 10 LIEHTpa Macc CH-
CTEMBI, COCTOSAILEHN U3 cTepKHs JyuHou L1 u maccoit ml u nmpukperieHHOro
K €ro KOHILy Iapa Maccoi m2 u paauyca R, oT ocu BpaieHus, mpoxoasuen
yepe3 CBOOOIHBIN KOHEII.

3anumuTe 3aBUCUMOCTh yIJla OTKJIOHEHUSI MasiTHHKa OT BpemeHu. Halinure
3aBUCUMOCTB JIMHEWHON CKOPOCTH U TAHTCHIIMAJIBHOTO YCKOPEHUS OT BPEMEHHU
JUISL HEHTpa Ka4aHUsl MasiTHUKA.

Hapucyiite rpaduk 3aBUCHMOCTH YIJIa OTKJIOHEHUS] MasTHUKA OT BPEMECHH.

Hapucyiite coorBeTcTBYI01ME rpadmKu sl 3aBUCUMOCTH JTMHEHHON CKOPO-
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47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

CTH ¥ TAHT€HUIHUAJIBHOTO YCKOPEHHUSI OT BPEMEHH JIJIsI UEHTPA KaYaHHs MasiTHH-
Ka.

Hapucyiite rpaduk 3aBUCUMOCTH yTJIa OTKJIOHEHUS (PU3UUECKOTO MasTHUKA
oT Bpemenu. Hapucyiite cooTBeTcTBYIOMIME T'padUKH sl 3aBUCUMOCTH KHHE-
TUYECKOW U MOTEeHIMaIbHOU YHepruu MasTHUKA. Konebanus paccMmarpuBaiite
0e3 3aTyxaHusl.

Hammmmre ypaBHEeHHE 11 KHHETUYECKON M MMOTCHIIMAILHON YHEPTUH (PU3H-
YeCcKoro MadtHuka. Haiinpure nonnyto sHepruto. Kakoi xapakrep cwi, aeu-
CTBYIOIIMX HA KAa4aroLIeecs TeI0, KOHCEPBATUBHBIN WIIM TUCCUITATUBHBIN ?
Kakue xonebanusi Ha3bIBalOTCS COOCTBEHHBIMU, CBOOOAHBIMU? UeM ompere-
JISIETCSl 4acTOTa COOCTBEHHBIX KOJIeOaHMit?

Ha npyxwune ¢ ko duimeHToM yrpyroctu k konednercs rups Maccoit m. Kak
M3MEHHUTCS TIepro KojieOaHMM, €CIIM THPIO 3aMEHUTh JIPYTroi, OOJbIIeH Mac-
ChlI; €CJIM MPU MPEKHEN TUPE YKOPOTUTH MPYKUHY ?

YT0 Takoe HEHTP KaYaHUsI MassTHUKA?

[Touemy nepuoa MareMaTu4eCcKoOro MasiTHUKA HE 3aBUCHUT OT MAaccChl, a IMEPUOJ
KoJieOaHus PU3NYECKOTO MAITHUKA 3aBUCUT OT €r0 MOMEHTAa UHEPLIUU?
[Tomyuute nuddepennuanpHoe ypaBHEHNE KOIeOaHU (U3UIECKOTO MasTHHU-
ka. Harnmumre pemenue 3Toro ypaBHEHUS.

3anuiuuTe ypaBHEHUE ABUKEHUS AJI1 FTApMOHUYECKOTO OCIHMILIATOPA U 00b-
SACHUTE (PU3HUECKUN CMBICT BETUYMH, BXOASIIHUX B 3TO YpaBHEHHE.

Kak ncnosp3yercst Ha MpakTUKE MaTEMAaTUYECKUN MasSTHUK JUJISL OITPEAEIEHUS
YCKOpPEHHsI CBOOOAHOTO IMa/ICHUS?

OObsicHUTE CMBICIT TPEOOBAHMS MAJIOCTH YITIOBOW aMILIUTY/AbI KOJIeOaHUI Ma-
ATHHKA.

Kakoe paccrosiHie Ha3pIBaeTCsl MPUBEIECHHOMN NTUHON MasiTHUKA U KAaKUM 00-
pPa3oM €ro MOKHO ONPEIEIUTH?

Haviure nosoxenue neHrpa Macc TOHKOM OJHOPOAHOM IJIACTUHKU CO CTOPO-

HaMH a U b.
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59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

Hanumure dbopmyny s nepuoaa KoiaeOaHUl MareMaTuuyecKoro MasTHHKA
JuuHOM /. U3MeHuTCs Ty epuoj] KojaeOaHusl TAKOro MasiTHUKA, €CIIM OH yCTa-
HOBJIEH B JIU(TE, KOTOPHIN JBUTAETCS C YCKOPEHHEM a ( BBEPX, BHU3)?
Haiinure oTHOLIEHWE JUIMH ABYX MATEMaTU4YECKUX MAsATHUKOB, €CIIA OTHOLIE-
HUE TEepPUOJIOB X KojebaHuil paBHO 1,5.

Jante onpenenenue neHTpa macc. Haigure paccrossHue 10 LEHTpa Macc CH-
CTEMBI, COCTOSIIEH U3 CTEPKHS JJIMHON L U Maccoul 3m ¢ MPUKPEIICHHBIM K
OJTHOMY M3 €ro KOHIIOB 00py4YeM AMaMeTpoM paBHbIM L/2 u Maccoi m,0T OCU
BpalIEHUs1, MPOXOAAIICH uepe3 CBOOOAHBIN KOHELL.

[ToueMy MasgTHUK Ha3bIBa€TCSI 0OOPOTHBIM, TPOBEIUTE OOOCHOBAHUE METOIH-
KU U3MEPEHUN YCKOPEHHsI CBOOOTHOTO A ICHUSI.

3anuIINnTe BRIPAKEHUS, ONIPEACIIAIONINE MTHOBEHHBIE 3HAUCHUSI KHHETUYECKOM
Y IOTEHUUAJIbHOM SHEeprun (hU3NUECcKOro MasiTHUKA. Kak 3aBUCUT IOJTHAS SHEP-
I'Usl MAsITHUKA OT BPEMEHH?

MokHO 11 Kadarouieecs Teao NPOU3BOIbLHON POPMBI MPEICTABUTH MATEMATH-
yeckuM MasTHUKoM? Hanumure hopmyny nepuoaa rakoro MaatHuka. O0bsic-
HUTE CMBICJI BXOASIIMX B HETO BEJINYMH.

Haiigute nepuos konebaHusi TOHKOW OJHOPOHOM TUTACTUHKHU CO CTOPOHAMMU a
u b, Maccoi m OTHOCUTEIHHO OCH, MIPOXOSIIEH MO0 OMHON U3 CTOPOH IIACTHU-
HBI.

MoxHo 11 hopmyity [utsl iepuo KosieOanusi PU3NUeCcKoro MassTHUKA UCTIOJb-
30BarTh JJI1 U3BMEPEHUN MOMEHTAa UHEPLUH Tea?

YTo Takoe )KEeCTKOCTh MPYKUHBI U KECTKOCTh KOJIeOaTeIbHON CUCTEMBI U Ka-
KOB MX (PU3HUECKUI CMBICT?

JlaniTe onpeneneHre MOMEHTA CUJIbI TBEPAOTO TEJIA OTHOCUTEIBHO HEKOTOPOH
ocu. Kak cBsi3aH MOMEHT CHJIBI C CUJIIOM, C MOMEHTOM UHEPLIMHA U C MOMEHTOM
UMIyJibca?

CdopmynupyiiTe OCHOBHOW 3aKOH TMHAMHKHU BpalaTeIbHOTO JBH>KeHMs . Ka-

KHC IMapaMCTPLI BXOJAT B 9TOT 3aKOH?
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70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

Hamummre ypaBHeHHE TapMOHUYECKUX KoJieOaHM ¢ 3aTyxaHneM. KakoB cMbICI
BXOJISIIIMX B HETO MapaMeTpPOB?
Hamumire ypaBHEeHE TapMOHHUYECKUX KoJieOaHuii 0e3 3aTryxaHus. KakoB cMbIcT
BXOJIAIIMX B HETO MTapaMeTPOB?

Cdopmynupyiite Teopemy [roiirenca-IlITeitHepa, KOTOpast UCMIONIB3YETCS IS
BBIUKCJIEHHUS] MOMEHTA HHEPLIMU TEJIa OTHOCUTEIIBHO OCH BPALICHHUSI.
PaccunraiiTe MOMEHT MHEPIIUK CTEPKHS JUTMHOM | Maccoil m, OTHOCHUTEIHHO
OCH, ITPOXOJIAILIEH YEepe3 Ero CEPEIUHY.

JlaliTe onpeneneHre MOMEHTA MHEPIIMU aOCOIOTHO TBEPJOTO Tejla OTHOCHU-
TeJIbHO HEKOTOpO# ocu. Kak cBsI3aH MOMEHT MHEPIIUY C MOMEHTOM UMITYJIbCa?
Cdopmynupyiite 3akoH ['yka. KakoB ¢hu3udeckuii CMbICT MTapaMeTpoOB, BXOS-
X B 3aKOH?

JlaiiTe onpeneneHrne MOMEHTa UHEPLIMU TOYEYHOT0, COCTABHOIO U CILIOLIHOTO
tel. OObsICHUTE ero (PU3NIECKHUIl CMBICI.

JaliTe onpeaeneHrie MOMEHTa UMITYJIbca aOCOMIOTHO TBEPJIOTO TeJla OTHOCHU-
TEJIbHO HEKOTOPOM OocH. Kak CBSI3aH MOMEHT MMITYJIbCA C UMITYJIbCOM, C MO-
MEHTOM MHEPIIUU U C MOMEHTOM CHJIbI?

Kak cBs13aH MOMEHT CHJIBI C CHJIOW, C MOMEHTOM HUHEPLUUHN U C MOMEHTOM UM-
nyJabca?

Havinre )xeCcTKOCTh NPYKUHBI, COCTOSIIECH U3 IBYX OJIMHAKOBBIX IMPY>KUH, )KECT-
KOCTBIO k, COeIMHEHHBIX MOCIIEA0BATEIBHO.

PaccuutaiiTe MOMEHT MHEPIIUU CTEPHKHS JJIMHOM | 1 Maccoil m, OTHOCUTENIHHO
OCH, ITPOXOJIAILIEH Yepe3 €ro KOHell.

Paccunraiite MOMEHT MHEPLMHU KOJIBLIA MACCOM M U Paanyca I, OTHOCUTEIBHO
OCH, ITPOXOJIAILIEHN Yepe3 €ro LUEeHTP.

Paccunraiite MOMEHT HHEPLIMM TOHKOCTEHHOTO LWJIMHAPA MAaCCOM M U paau-
yca r, OTHOCHTEILHO OCH, COBITQIAIONICH ¢ 00Opa3yroIeH UInHIpA.
PaccunTaiite MOMEHT MHEPLIMU KOJIbI]a MACCOM M Y pajuyca r, OTHOCUTEIBLHO

OoCH, JICKAIIEH B IJIOCKOCTH KOJIbla U COBHaI[aIOH_Ieﬁ C IMaMCTpPOM KOJIbIIA.
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84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

Paccuuraiitte MOMEHT MHEPLIMH IIapa MAaCCOW M U pagnyca I, OTHOCUTEIBHO
OCH, COBITQJIAIOIIEH C KacaTeJIbHOM K 1Iapy.

Haiinure ’KeCcTKOCTh IPYKUHBL, COCTOSAILEH U3 IBYX OJMHAKOBBIX IPYKUH, KECT-
KOCTBIO K, COeIMHEHHBIX MapalieabHO.

Paccunraiite MOMEHT HHEPIIMM TOHKOW INTACTUHKU MACCOM M CO CTOPOHAMHU a
U b, OTHOCUTEIBHO OCH, IPOXOSIICH NEPIEHIUKYIAPHO TUIOCKOCTH MJIACTHH-
KM 4€pe3 OIHY U3 €€ BEPILUMH.

PaccuntaiiTe MOMEHT MHEPIIMU CUCTEMBI, COCTOSIIEH U3 CTEPXKHS JIIUHOM |
M Maccord ml, ¥ IPUKPEIUIEHHBIX K €ro KOHIy M CEpEIHMHE [IapaM Maccou
m?2 u paauyca R2, oTHOCUTENBHO OCH, MPOXOJAIICH uepe3 CBOOOIHBIN KOHEII
CTEPKHS.

Haiigute cBsi3b MEKy MOMEHTOM MHEPIMH J OJBUKHOM YacTH KojebaTeb-
HOM CHCTEMBI U TIepruoaoM KoseOanui T.

Paccuuraite MOMEHT MHEPLIMH TOHKOW IUIACTUHKHA MAaCCOM M CO CTOPOHAMH a
U b, OTHOCUTENBHO OCH, IPOXOAAIICH MEPIEHIUKYISIPHO MIOCKOCTH IIACTH-
HBI Uepe3 €€ CEpeINHY.

Paccunraiite MOMEHT HHEPLIMM TOHKOW IJTACTUHKU MACCOM M CO CTOPOHAMHU a
U b, OTHOCUTEIHHO OCH, COBIAIAIOIICH C OJJHOM M3 €ro CTOPOH.

CrenaiiTe puCyHOK MallMHbI ATByJla U YKaKUTE HA HEM BCE CUJIbL, ACHCTBYIO-
IIIMe Ha TPY3bI U OJIOK.

Hcnonb3ys puCYHOK MallliHbl ATBY/1a, HAMUIIUTE YPABHEHUS IBUKEHUS TPY-
30B U OJIOKa.

Yepe3 HEMOABUKHBIN OJIOK B BUAE OJHOPOAHOTO CIUIOLIHOTO LMJIMHpA Mac-
cor M nepeknHyTa HeBeCOMast HUTh, K KOHLIAM KOTOPOU MPUKPEILICHBI IPY3bI
maccoit m1 u m2. IlpeneOperas TpeHueM B ocH OJI0Ka, OTPEACIUTE OTHOLIE-
HUE€ CWJI HATSKCHUS HUTH.

JlanTe onpeneneHue MOMEHTA CUJIbl. YKAKUATE HA PUCYHKE HaAIPABICHUS MO-
MEHTOB CHJI, ICCTBYIOINX Ha OJIOK.

Hanuiure ocHOBHOE YPaBHCHUC TUHAMUKU ITOCTYIIATCIIbHOTO ABUKCHU . O05b-
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96.

97.

98.

99.
100.

101.

102.

103.

104.

105.

106.

SACHUTE (PU3HUECKU CMBICI TaPAMETPOB, BXOJAIIUX B 3TH YPaBHEHUS.

C HAKJIOHHOM IJIOCKOCTH CKaThIBAKOTCS JUCK U KOJIBIIO OAMHAKOBOIO pajauyca
u Macchl. Kakoe Teno u3 Hux ckarurcs obictpee?

Kakue napameTpsl ONKMCBIBAIOT BPAILIATENbHOE IBUKEHHE? YITIOBasi CKOPOCT,
YITIOBOE YCKOPEHHE U UX CBA3b C COOTBETCTBYIOLIMMHU JIMHEUHBIMU ITapaMET-
pam?

Crenaiite puCyHOK MallMHbI ATByJa U YKa)KMTE€ HAa HEM HaIlpaBICHUE CKO-
POCTH YIJIOBOM U JIMHEMHOM, TAKXKE YINIOBOTO U JIMHEMHOIO YCKOPEHMS IS
rpy30B U OJIOKa.

Kak onpenensieTcs MOMEHT CUJIbI OTHOCUTEIBHO TOYKH; OTHOCUTEIBHO OCH?
MaxoBUK B BUJI€ CIUIOIIHOIO TUCKA, MOMEHT HHEPLIUU KOTOPOTO J, Bpamasce
IIPU TOPMOXKEHUHN PABHO3aMEIJIEHHO, 3a BPEMS t YMEHBIIIMIIO YacTOTy ¢ ®1 110
®2. Onpenenure padOTy CHIIBI TOPMOXKEHHUS.

Kak ompeznensiercss MOMEHT UMITYJIbCA MAaT€PUATIBHON TOYKH OTHOCHUTEIBHO
HEKOTOPOW TOYKHU; OTHOCHTEIBHO OCHU?

Ha omHOpOIHBIN CIUIOMIHOW UMIIMHIPUYECKUN Ball panuyca R m maccon M
HaMOTAaHa JIErKasl HUTh, K KOHIly KOTOPOM MPUKPEIUIEH Tpy3 Maccor m. I py3,
pa3MarbiBasi HUTh, OlyckaeTcs. OnpeaenuTe 3aBUCUMOCTh ¢(t), COIIacHO KO-
TOPOW BpAIAETCS BaJl, YIJIOBYIO CKOPOCTb Bajla 4epe3 BpeMs t Iociie Hayana
JIBUKCHUS.

Ha ogHOpOIHBIN CIIJIOMIHOW LMUJIUHAPUYECKUM Ball paauyca R m maccorn M
HaMOTAaHa JIETKasi HUTh, K KOHILy KOTOPOM MPHUKPEIUIEH Tpy3 Maccor m. I py3,
pa3marsiBasi HUTh, onyckaercd. Onpenenure TaHreHUUAJIbHOE U HOPMAJIBHOE
YCKOPEHUE TOUEK, HAXOAAIINUXCS HA IOBEPXHOCTH BaJIA.

Kak onpenensercs KuHETHYECKast SJHEPTUsl TENA, IBUTAOIIETOCS OCTYATENb-
HO, BPAILIATEJIbHO U MOCTYIATEIbHO-BPAIATEIbHO?

YTo Ha3bIBAETCA MOMEHTOM UHEPIIUU TEJIA U OT 4ETO OH 3aBUCHT? [IoueMy MoO-
MEHT MHEPLIMH T€JIa PABEH CYMME MOMEHTOB MHEPLIUH €TI0 OTJAEIbHBIX YACTEH?

Jaiite onpeneneHrne MoOMeHTa UHEPUUU Tesia. CKOJIBKO MOMEHTOB MHEPIIMU
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107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

MOKET UMETH JaHHOE TEIJI0?

Kakoe Bpailienne Tena Ha3biBaeTcsi CBOOOAHBIM? UeM oTinyaeTcsi CBOOOJHOE
BpallleHHE BOKPYT CBOOOMHOMN OCH U BpaIlleHUE BOKPYT OCH, HE SIBIISIOIICHCS
CBOOOIHOM?

JlaiiTe onpezeneHrne MTHOBEHHON M CBOOOIHOM ocelt Bpamenus. [IpuBenure
IIPUMEPBI IBUKEHHUSI TEJI, UMEIOIIUX YKAa3aHHBIE OCU BpalleHUs?

C HaKJIOHHOM IUIOCKOCTH CKaTBIBAOTCS [1BAa LIWJIMH]PA OJMHAKOBOIO paauyca
Y MacChl, OAWH MOJbIH, Ipyroit cruonrHoi. Kakoit u3 Hux ckatutcs Opictpee?
Yepe3 HEMOABUKHBIN OJIOK B BUAE OJHOPOAHOTO CIUIOLIHOTO LMJIMHpA Mac-
cor M nepeknHyTa HeBeCOMast HUTh, K KOHLIAM KOTOPOU MPUKPEIUICHBI IPY3bI
maccoit m1 u m2. [IpeneOperas TpeHrieM B ocu 0J10Ka, ONpeieTUTe yCKOPEHHE
rpysa.

MaxoBHK B BUJE CIUIOIIHOIO JUCKA, MOMEHT MHEPLIMU KOTOPOro J, Bpaiasich
IIPY TOPMOKEHUH PABHO3aMEIJIEHHO, 32 BpEMs t YMEHBIIWIIO YAaCTOTYy ¢ ®1 110
®2. Onpenenure MOMEHT CUIIbl TOPMOXKECHUS.

Ha omHOpOIHBIN CIUIOMIHOW UMIIMHIPUYECKUN Ball panuyca R m maccon M
HaMOTAaHa JIErKasl HUTh, K KOHIly KOTOPOM MPUKPEIUIEH Tpy3 Maccor m. I py3,
pa3MarbIBasi HUTh, onycKaercs. OnpeaeanTe CUILy HaTSKEHUS HUTH.

B masTHuke MakcBeiuia JucK, HMEOIKUM MacCy m U paauyc R, HacaxxeH Ha
OCb paanycoMm r. He yunTbeIBast CUIIbl COTPOTHUBIICHHS] © MOMEHT UHEPLIUU OCH,
ONPENEIINTE YCKOPEHHUE MOCTYNATENBHOIO JBHKEHUS MASITHHKA.

[Tonnas kuHeTMUecKas 3Hepruss W IucKa, KaTAIerocs mo ropu30HTaIbHOU
ITOBEPXHOCTH, paBHa 24 J[x. Onpenenure KMHETUYECKYIO dHEpru0 Wi mo-
CTyHaTreJbHOTO 1 WB BpalllaresIbHOTO ABMKECHHS JUCKA.

OObscHUTE, TOYEMY BO3MOXHO MPUMEHEHHE 3aKOHA COXpPaHEHUS] MeXaHU4e-
CKOM DHEPI'uM JUIsl ONMCAHUA JBW)KCHUS MAsTHHUKA, U HA KAaKOM Y4YacTKE €ro
JBHYKEHUS.

3Has 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPruu MasiTHUKa MakcBesuia, BbIBe-

AUTC BBITCKAIOIMUC N3 HCI'O BLIPAKCHHUC VI YCKOPCHUS CTO ITAACHUS.
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117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

Ha ogHOpOoaHbIN CIUIOIIHON HWJIMHIPUIECKUH Bajl paauyca R Hamorana Jer-
Kasi HUTb, K KOHILy KOTOPOW MPUKPEIUIEH Ipy3 Maccoid m. ['py3, pa3marsiBast
HUTh, OITyCKaeTCs ¢ yCKopeHueM a. Onpenenure maccy Bayia ml.
CdopmynupyiitTe 0CHOBHOM 3aKOH AMHAMHUKHU BPaIlaTeIbHOTO JBUKCHHUS.
Yrto Ha3pIBa€TCSI MOMEHTOM MHEPLUHU TBEPAOIO Teia? B Kakux equHuIax OH
n3MepsieTcs?

YTO Ha3bIBAETCS MOMEHTOM CHJIBI, U B KAKUX €IMHULIAX OH U3MEPSIETCS?
Chopmynupyiite Teopemy lllTeitHepa.

Brranciure Hatskenuss HUTH 11 u T2 npu AByX nosokeHusix rl u r2 rpy3oB
OTHOCHUTEJIBHO OCH BpalEHUs MAasITHUKA.

K xakoMy TuIly BOJIH - IPOJIOJIBHBIX MJIM NONEPEYHBIX - OTHOCSTCS aKyCTHYE-
CKHE BOJIHBI, paCIIpOCTPaHSIOIINECS B BO3yXe?

Kaxue BoHbI Ha3biBatoTCA cTosTunMu? Kak o0pasyroTcsi CTosuue BOJIHbI?

B dem 3akmrouyaercs sSiBICHHE pe30HaHca?

Kakue konebanus Ha3piBatOTCs 3aryxaromumu? HazoBute pusnueckue Benu-
YUHBI, XapaKTEPUIYIOLIUE 3aTyXaHUe, U ONPeNeNuTe UX GPU3NUYECKUIA CMBIC].
OnummuTe IpoLecchl pacIpOCTPAHEHUS 3ByKa B TBEPABIX TENIAX, )KUAKOCTIX U
ra3ax.

N3006pa3ute kauecTBEHHO I'pauK 3aBUCUMOCTU CKOPOCTH 3ByKa OT TeMIIepa-
TYPBI.

anummre GopMyiTy AJIsS OIpeIeTICHNs CKOPOCTH pacpOCTPaHEeHUS 3BYKa s
aanabaruueckoro mnpoiecca. Jlaiite nosicHeHus: K popMmyiie.

3anumurte GopMyiIy A ONpEIeTIEeHUs CKOPOCTU paCIPOCTPAHEHUS 3BYKa JJIsl
U30TepPMUYECKOrO Mpoiiecca. [laiiTe nosicuenus k Gpopmyiie.

3anuute GopMyIty s OpeeIeHHs] CKOPOCTH PacCIpOCTPAaHEHUS 3ByKa JUIsI
MOJIMTPONTUYECKOTO Tporiecca. Jlaite moscHeHus kK popmyre.

Kakoli mpornecc Ha3bpIBa€TCsl MOJUMTPONUUYECKUM? 3alMIIUTE YpaBHEHUS TO-
JUTPOIAYECKOTO IpoLecca.

JlatiTe onpeneneHrue JOOPOTHOCTH CUCTEMBI.
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134. 3anumute GopMyIibl s pacyeTa JOOPOTHOCTH CUCTEMBI.

135. CpaBHUTE THUIIBI 3ByKOBBIX BOJIH, PACIIPOCTPAHSIOLIMXCS B TBEPABIX U ra3000-
pa3HbIX cpenax. e ckopocTh pacpoCTpaHEHUsT BOJIHBI 00JIbIiIe?

136. KauecTBEHHO TOCTPONTE PE3OHAHCHBIE KPUBBIE JIsI ABYX CUCTEM C Pa3IudHOM
JTOOPOTHOCTBIO.

137. OnguHakoBO JIK pacopOCTPaHAETCS 3BYK B TBEPJbIX Te€NaX, JKUAKOCTSIX U B ra3e?
OnumuTe npouecc pacupoCTPaHEHMs 3ByKa B 3TUX CPElax.

138. KakoBbI XapakTepHble 0COOEHHOCTHU CTOSTYEH BOJHBI IO CPAaBHEHMIO OeryIiei?

139. Uewm ornmuarorcs Oeryuiye u CTosuue BOJIHBI?

140. CpaBHHUTE THUIIBI 3ByKOBBIX BOJIH, PACIIPOCTPAHSIOIINXCS B TBEPABIX U ra3000-
pasHbIx cpenax. [1e ckopocTh pacnpocTpaHeHus 3ByKa Oosbliiie?

141. YeMy paBHO pacCTOSIHUE MEX]y ABYMs ONMXKANIIMMU y371aMH U JAByMS ITyd-
HOCTSIMH B cTOsTYEH BOJIHE? UTO Ha3bIBAETCS IMTyYHOCTSIMU U y31amMu?

142. JIBe ma0CKHE BOJIHBI, paCIpOCTPAHSIOIINECS HABCTpeuy ApYr aApyry. OTinya-
I0TCSI TOJIBKO aMIuiuTyaaMu. O0pa3yroT Ji OHU CTOsIUY 0 BOJIHY? OTBET 000C-
HOBATh.

143. 3aBUCHUT M CKOPOCTh PacCIpOCTPAHEHUS 3ByKa OT 4acToTbl? OTBET 0OOCHO-
BaTh.

144. MoxeT U 3ByK pacrpocTpaHsThes B BakyyMme? OTBeT 000CHYyiTE.

145. Kak paccuuTarh KOOpPJAMHATHI y3JIOB U IMTyYHOCTEN B CTOSTYEH BOJIHE?

146. I'me cKOpOCTh paclpoCTpaHEHHUs 3ByKa OOJIbIE: B BO3AYXEe WM B BOJIOpOJE?
OTtBeT o0OCHYTE.

147. Kakas ¢a3za konebaHHl BO BCEX TOUKAX MEXAy cocenHUMH y3namu? Kakas
¢aza koiebaHuit IO pa3HbIC CTOPOHHI y31a?

148. Yto Ha3bIBaeTCs apaMeTpaMu COCTOSIHUSA CUCTEMBI? Kak MpUHATO Ha3bIBaTh
COOTHOIIIEHHUE, CBA3BIBAIOIIEE 3HAYEHNUE MAPAMETPOB COCTOSHHUS, €CJIU CUCTE-
Ma HaxOJMUTCSl B PABHOBECUU?

149. Yro Ha3zeiBaercs npoueccoM? Kakue Bbl 3HaeTe nzonpoueccol? Hanummure ypas-

HCHHUA U30ITPOICCCOB.
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150.

I51.

152.

153.

154.

155.

156.

157.

158.

159.

160.

161.

162.

163.

164.

Chopmynupyiite u BeiBeAUTE 3aK0H boiiisi-MapuoTTa , HCIob3yss OCHOBHOE
YPaBHEHUE KUHETUYECKOM TEOPHUU Ta30B U U YPABHEHUE COCTOSHUSA Ta3a.
Hanummre ypaBHeHHE M30TEpPMUYECKOTO Tpoliecca U u3obpasure rpaduku
ATOTO Ipolecca I pa3HbIX Temieparyp B koopaunarax PV, PT,VT.
Cdopmynupyiite u BeiBenute 3akoH Lllap:ns, ncnonb3yst OCHOBHOE ypaBHEHUE
KMHETUYECKON TEOPHUH T'a30B U YPABHEHUE COCTOSHUS Tra3a.

Hammmmre ypaBHeHHE N300apHYeCKOTO Mpoliecca U n300pa3uTe rpaduKu 3To-
ro mpolecca Iy pa3HbIX gaBjieHui B koopauHarax PV, PT,VT.

OCHOBHO€E ypaBHEHHE MOJIEKYISIPHO-KMHETUYECKOW TeopuHu ra3zoB. opmyin-
POBKa U BBIBOJ.

YpaBHEHUE COCTOSHMS UACAIBHOIO ra3a. KakoB CMbICII BEJIMUHH, BXOISIIUX B
3TO ypaBHEHHUE?

Cdopmynupyiite u BeiBeAUTE 3aKk0H I eii-JIroccaka, HCOIb3ysl OCHOBHOE ypaB-
HEHHE KMHETUYECKOW TEOPUH ra30B U yPAaBHEHUE COCTOSHUS Ta3a.

Hanuiure ypaBHEeHHE N30XOpHUUYECKOTO MPoIecca U n300pa3ute rpaduku 3To-
ro rnpoiecca Jyis pa3Hbix 00beMoB B koopauHaTtax PV, PT,VT.
Cdopmynupyiite U BEIBEAUTE 3aKOH ABOTAJIpO.

Cdopmynupyiite u BeIBEIUTE 3aK0H JlambToHA.

Cdopmynupyiite U 3aydImmTe MEPBOE HAYAJIO TEPMOJMHAMUKH B U PepeH-
[IUAJIBHON M MHTETpabHON opMax. YKauTe 00J1acTh MCIOJIH30BaHUS TIep-
BOT'O Hayaja TEPMOJANHAMHUKHU.

B xoopaunarax PV u3o6pazure nu3zorepMuueckoe paciuiupeHue mpu Temiepa-
type T raza macc ml u m2, npuuem m1>m?2.

WneanbHbll Ta3 coBepIIaeT KPYroBOM mporece, rpaduk KOTOpOro — OKPYxK-
HOCTbh B kKoopauHarax PV. Kak npu 3ToM U3MeHsieTcs Temieparypa raza’?
3anuiuTe ypaBHEHHE U30TEPMUYECKOT0 IIporiecca U B koopauHatax PT nzo06-
pa3uTEe U30TEPMHUYECKHUI MTEPEXO U3 COCTOSIHUSA « 1» B cocTosiHUE «2%». B Kakom
U3 3TUX COCTOSIHMI 00BbeM ra3a OoJblie?

3anumuTe ypaBHEHUE U30XOPUUECKOTO mpolecca U B koopauHatax PV nzo00-
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pa3uTe M30XOPUYECKUU MPOLECC MEPEXo/ia U3 COCTOsIHUA «1» B cocTtosHUe
«2».B kakoM U3 cocTosiHU Temneparypa rasa oiie? Kak uaMeHurcs Buj rpa-
duka, eciau B3ATh OOJBIIYIO MacCy Tras3a IMpy TOM e Ha4aJlbHOM 00beme?

165. 3anumuTe ypaBHEHHE H300apHUUECKOT0 paCIIMPEHHs ra3a v B KoopauHatax PV
n300pasuTe nepexoi U3 coctoaHus «1» B cocrosiuue «2». Kakomy u3 aTux co-
CTOSIHUM COOTBETCTBYET Oosiee BbIcOKas Temmneparypa? Kak usmeHUTCS BHUI
rpadurKa, €Civ B3ATh OOJIBIITYIO MAcCy ra3a Ipy TOM Ke¢ HadaJIbHOM o0beMe?

166. Harpepaercs miam OXJa)xJaercs ras, €Cjayd OH pacIIupseTcs 1no 3akoHy PV 2
=const?

167. HarpeBaercs uim OXJIaKJ1aeTcsl ra3, €CJIM OH paclIupsieTcs 1o 3akony P*2V=const?

168. UYro noHHMaeTcs Mo YUCIOM CTerneHel cBo0opI? UeMy paBHO YMCIIO CTere-
Hel cB0OOIbI OJHOATOMHOM, IByXaTOMHOM U TpexaToMHO# Moseky:bl? [losic-
HUTE?

169. Yro noHMMaeTcs Mo BHYTPEHHEN SHEPTUEN UIEAIBHOTO Ta3a?

170. 3anumure ypaBHEHHUE MTOTUTPONUIECKOTO Ipolecca B koopaunarax PV, PT u
TV.

171. 3anuiure nepBoe Ha4aJI0 TEPMOAMHAMUKH JJI KaXK10T0 U30IPOIIECCa.

172. Y1o noHMMAIOT NOJ TEIJIOEMKOCTBIO BEIIECTBA — YAEIBbHOU, MoJsipHO? Ha-
30BUTE €IMHHULIBI UX U3MEPEHUS.

173. Ckonbko paznuyaroT BUJAOB MOJSIPHBIX TerioeMKocTen? [Touemy?

174. Yemy paBHA TEIJIOEMKOCTh MPU U30TEPMUUYECKOM U aAabaTuueCcKoM MpolLec-
cax?

175. Tlouemy Cp >Cv ayist uzieanbHOro ra3a?

176. I'a3 npu HOPMAJIBHBIX YCIOBUAX UMEET INIOTHOCTH p. YeMy paBHBI €r0 yIelb-
Hble TeroeMkocTu Cp u Cv ?

177. Jaiite onpeneneHue TEIIOEMKOCTH CUCTEMbI. MOXET Ji OBITh TEIJIOEMKOCTh
CHUCTEMBI OTPULIATEITLHON?

178. Cnoco6sl nepenauu Teria. @u3ndecKuil CMbICI OHATHH «BETUIHMHA PaOOThI»

U «KOJIUYECTBO TEILIOTHI»?
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179.

180.

181.

182.

183.

184.
185.

186.

187.
188.
189.
190.
191.
192.
193.

194.

195.
196.

197.

B kakux citydasx u3MEHEHUE BHYTPEHHEW YHEPIMU CUCTEMbI PABHO BHEIIIHEU
paboTe, COBEPIIICHHON HaJl CUCTEMOM?

B kakux ciy4asix U3BMEHEHHUE BHYTPEHHEW SHEPIUU CUCTEMBI PAaBHO KOIUYE-
CTBY TEIUIOTHI, ITOJIBEICHHOMY K CUCTEME?

CocrosH1Ee HI€aNbHOTO Ta3a u3MeHsietTcs no 3akoHy P=aV. Haitnure padory,
COBEPILECHHYIO MOJIEM Ia3a, IPU NOBBIIEHUHU Temneparypsl oT T1 qo T2.
[TocTpoiiTe rpaguk 3aBUCHMOCTH TEIJIOEMKOCTH MPOLECCa OT [TOKA3aTeNs Mo-
JIUTPOIIBI.

3anumute HOpMyIbl A pacueTa U3MEHEHUs] BHYTPEHHEW SHEPTUH ISl pa3-
JIMYHBIX U30IPOLECCOB.

3anuiute GOopMyIIbl ISl BBIYUCIECHUS paOOThI B PA3IMYHBIX H30MPOIECCaX.
3anuiute GopMysIbl A pacueTa U3MEHEHUsI BHYTPEHHEW SHEPTUU U pabOThI
JUIsl aInabaTuyecKoro mnpoiecca.

3anuimte GopMyIIbl 1711 pacueTa U3MEHEHHUsI BHYTPEHHEH SHEPTUH U PaOOThI
TP MTOJIUTPOIUYECKOM ITPOLECCE.

B 4em CymHOCTS sIBJIEHUH ITEPEHOCA, TPU KAKUX YCIOBUSAX OHU BO3HUKAIOT?
Haiite onpeneneHus kodhduirenTa BI3KOCTH

Jatite onpenenenue ko3 dunmrerTa nuddys3uu.

JlaiiTe onpenenaeHus JIaMUHAPHOTO U TypOYJIE€HTHOTO TEUECHUI.

B gem cocTouT dhmu3nueckuii CMBIC CpeIHEHN JIMHBI CBOOOIHOTO Mpoodera?
Kakue siBneHUsI OTHOCATCS K SBJICHUSIM MEPEHOCA U OYEMY ?

3anuimuTe BeIpakeHue s kodpuiineHTa BHyTpeHHero TpeHust. O0bsicHuTe
(U3UYECKHIl CMBICI BETMYUH, BXOASIINX B 3TO BBIPAKEHUE.

N306pa3ute rpaduyecku 1 OObSICHUTE 3aBUCUMOCTb KO3 PUILIMEHTA BHYTPEH-
HETO TPEHUS OT JABJICHUS.

Kak 3aBucuT K03(pPUIIMEHT BHYTPEHHETO TPEHUS OT TEMIIEpaTypbl?
OObsicHUTE sABIICHUE BHYTpeHHETO TpeHusl. [lepeHoc kakoi (hu3ndeckoi Beln-
YUHBI TPOUCXOIHUT B 3TOM SIBJICHUH?

3anuIImnTe 3aK0H HBIOTOHa, OHHCBIBaIOH_[I/Iﬁ SABJICHHUC BHYTPCHHCTO TPCHU. O05b-
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198.

199.

200.

201.

202.

203.

204.

205.

206.

207.
208.
209.

210.
211.

212.
213.

SICHUTE CMBICIT (PU3UUECKUX BEIMYNH, BXOJSIINX B ATOT 3aKOH.

OOmbsicHUTE YTO TaKkoe rpaaueHT. Kak HampaBiieH rpaJueHT CKOPOCTH B sIBJIC-
HUU BHYTPEHHETO TPEHUS?

Ucnonbiys popmyny [lyazeitns, monyuute Gopmyiny A pacuera BI3KOCTH.
B uem 3akmtouaercs sBnenne nuddys3un’?

Kaxotii 3akon onmcsiBaet nporecc auddy3un? OObICHUTE CMBICI PU3NUECKUX
BEJIMYMH, BXOASILIUX B 3TOT 3aKOH.

Kak 3aBucut koadduiment auddy3un u ko3PpPuuueHT BHYTPEHHETO TPEHUS
OT CpeIHeH CKOPOCTH TEIIOBOTO JBUKEHUS MOJIEKYI?

Kak 3aBucut koadpdunment auddys3un 1 KodHPUIHEHT BHYTPEHHETO TPEHUS
OT CpeHel JTMHBI cBOOOHOTO Mpodera?

Yem 0OBSICHUTB, UTO BCE SIBJICHHSI IEPEHOCA Ta3aX MPOTEKAIOT MEUIEHHO, XOTSI
CKOPOCTH JIBUKEHUSI MOJIEKYJI Ta3a I0CTaTOYHO BEIUKU?

UTto Ha3bIBaeTCS CpEeIHEH NIIMHOM cBOOOAHOTO podera monekyin? [IpuBeaure
MOPSAIOK BETUYHMHBI CPeIHEN JJIMHBI CBOOOIHOTO Tpobera mpu atMochepHoM
JTABJICHUU.

Kak moacuuTarh cpegHee 4MCiIO CTOJKHOBEHUU BCEX MOJIEKYJ rasa 3a 1 ¢ B
enuHuile o0bemMa, eclii U3BECTHO YHCIIO CTOJIKHOBEHHM OIHON MOJIEKYJIbI 3a
lc?

KakoB Mexanu3m Bs3kocTH U 1 Py3un B razax?

[ToueMy B 3aKOHAX, ONMCHIBAIONTUX SBJICHUS TIEPEHOCA, CTOUT 3HAK MUHYC?
[Tonyuute BbIpaxkeHue ais koddPuimenTa TernaonpoBOAHOCTH B ra3zax. O0b-
SICHUTE CMBICII BEJIMYMH, BXO/SIINUX B 3TO BBIPAXKECHHE.

Kak 3aBucut ko3 pUIreHT TemIonpoBOIHOCTH OT AaBJICHUS U TEMIIEPaTyPhI?
Kakue cymectBytoT aBnenus nepenoca? Kakas ¢puznueckasi BeJIMunHa sBIs-
eTCsl IEPEeHOCHUMOM B 3THX Ipouecca?

VYcraHoBuUTE CBSA3h MEXIY KO3 dHUITMEHTaMU SBJICHUH TTIepeHoca.

s pazneneHus cMecH ra3oB Ha KOMIIOHEHThI IPUMEHSIIOT siBJieHUE Tuddy-

3HH YCPC3 MOPUCTYIO ICPCTOPOIKY. Kakwue cBoiicTBa MOJICKYJI UCITOJIb3YIOTCA
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IIPY 3TOM?

IIpumepHbie Bonipockl o TeMam 14-22 (2 cemecTp)

1.

10.
11.

12.

13.

14.

15.

Cdopmynupyiite 3aKOH COXpaHEHUS AIEKTPUIECKUX 3apsanoB. [IpuBenure npu-
MepHbI TTPOSIBJICHUSI 3aKOHA.
3anumure, chopmynupyiite u 00bsicHuTe 3akoH Kynona. Eaunuiia usmepenus

3apsiga B CH.

. Kakwue nmomns Ha3pIBaroTCA 3J'IGKTpOCTaTI/I‘ICCKI/IMI/I? Kaxkoe QJICKTPUYICCKOC I10JIC

Ha3bIBACTCS OJTHOPOJIHBIM?
Hanpsi>keHHOCTh 3JIEKTPUYECKOTO Mojst. EqUHUIBI U3MEpeHusT HanpsiKEHHO-

CTH JJICKTPHUUCCKOTO ITOJIA.

. Hanpsixennocts E anextpocrarrueckoro mosst ToueyHoro 3apsaa. Mzobpaszu-

T€ I0JI€ YEAUHEHHOTO MOJI0KUTEIBHOTO TOYEYHOTO 3apsa.
Hanpsixennocts E anekTpocTarnueckoro mosist To4eqHoro 3apsnaa. M3oopaszu-
T€ I10JI€ YEAUHEHHOIO OTPULIATEIILHOTO TOYEYHOTO 3apsaa.

JlaliTe onpeneneHne TOYEYHOTO U JIEMEHTAPHOIO AMEKTPUUECKUX 3aPSAI0B.
Mogenu HenpepbIBHOTO pacnpeaeieHus 3apsaaa. Yto Takoe JTUHEHHAas, MOBEPX-
HOCTHas U 00beMHas TUIOTHOCTD 3apsiIoB. YKaXKUTE €IUHUIIBI UX U3MEPEHHUS.
Kaxk paccunrarp cuity B3aMMOJIEHCTBUSI TOYEYHOTO U HETOUYEYHOTO JIEKTpUYe-
CKHX 3aps0B.

Kak paccuurars cuity B3aMMOIEUCTBHS HETOUYECYHBIX AEKTPUUECKHUX 3apsIA0B.
[Touemy HENb3s1 HAAIEKTPU30BATh TPEHUEM METAJUIMYECKUN CTEPKEHD, €CIIH
€ro Jepkarb B pyke?

Yro 3HauuT ¢paza: Teno HadeKTpu3oBaHo? Kak MOKHO Ha3JIEKTPU30BaTh Te-
10?

Yrto Ha3bpIBaeTCs MPOOHBIM AIEKTpUUECKUM 3apsaoM? TpeGoBaHus, MPEIbsB-
JIIEMBIE K HEMY.

Yro Ha3bIBaeTCs JIMHUEW HanpskeHHOCTH? Kak CcTposATCs JIMHUM HANpsKEH-
HOCTH DJIEKTpUUECKOro mois? Jljig 4ero OoHu npeIHa3HaueHbI ?

CdopMynupyiiTe NPUHINI CYNEPIOZULIUU IICKTPUIECKUX MOICH?
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16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Jatite onpenenenue U chopMyaIupyrTe OCHOBHBIE CBOMCTBA CHIJIOBBIX JIMHHUI
AIEKTPOCTATHYECKOTO TTOJIS.

Jaiite onpenenenue u n300pa3ute rpaduuecku OTHOPOIHOE U HEOTHOPOTHOE
AIIEKTPOCTATUYECKOE TTOJIE.

[IpaBuiIbHO M YTBEPKIACHUE: CUIIOBAs JIMHUS DIIEKTPOCTATUYECKOTO OIS —
ATO TPACKTOPHUSI IBHXKCHHUS SJICKTPUUECKOTO 3apsija B mosie? OObsICHUTE TToUe-
My?

Yro Takoe nunob? UTo HA3bIBAETCS IJICYOM JIUIMOJSA U IEKTPUUYECKUM MO-
MEHTOM Junons? @opmyna i ONPEAETIEHUs HANPSX)KEHHOCTH TIOJIS TUIIOJIA
B IIPOM3BOJIBHOM TOUKE.

BriBenute dhopmyny il onpeneneHus] BEIMUMHBI HAMPSHKCHHOCTH TIOMS JTH-
IOJIs1 B TOUKE, HAXOASIIEHCS] HA OCH JTUTIOJS.

BriBenute dhopmynny it onpeneieHusl BEIMUMHBI HAMPSHKEHHOCTH IO JTH-
TOJIs1 B TOYKE, HAXOAILIENCS HAa NEPIEHAUKYIISIPE K OCH JUIIONS, TPOXOAAIIAM
4yepes CepeIuHy Iieda JUTOJs.

Kak paccuntare Hanmps>KEHHOCTH OIS, CO3IaHHOTO PAaBHOMEPHO pacrpeze-
JeHHBIM 3apsaoM. [IpuBenure npumep.

Kak ¢ moMoIip10 CHIIOBBIX JTUHUIM H300pakaercs anekrpuyeckoe mnone? M3006-
pasuTe Moje OAHOPOIHO 3apsSHKEHHON OECKOHEUHOW HUTH.

[TosicauTh TeOpeMy ['aycca i1 3IeKTPOCTATUYECKOTO MO C TOMONIBIO CHJIO-
BBIX JIMHUM.

Kaxk ¢ momoIip0 CHIIOBBIX JTUHUM U300pakaeTcs dekTpudeckoe nose? 1M300-
pasuTe 1oje paBHOMEPHO 3apsSKEHHON OECKOHEUHOM MIIOCKOCTH.

Kak ¢ moMoI1p10 CHIIOBBIX JTMHUIM U300paskaercs anekrpuyeckoe mnone? M3006-
pasuTe mojie IByX OCCKOHEUHBIX IMapajuIeIbHBIX PA3HOMMEHHO 3apsiKEHHBIX
IIJIOCKOCTEM.

Kak uHTEpnpeTnpyeTcss NOTOK BEKTOpA HAIPSKEHHOCTH C UCIOIb30BaHUEM
CUJIOBBIX JIUHUI? EnuHUIIA U3MEpEeHUs MOTOKa.

Yro 6YII€T C IUIIOJIEM, C€CJIK €TI0 ITOMCCTUTL B OAHOPOJHOC U HCOIHOPOAHOC
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29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

ANEKTPUYECKOE ToJIe?

AnreOpanueckasi CyMmma 3apsiloB BHyTPHU 3aMKHYTOM TOBEPXHOCTH paBHA HY-
0. Byner v paBHa HYJII0 HAPSKEHHOCTD TOJIS1 BO BCEX TOUKaX BHYTPH 3TOU
NOBEpXHOCTU? OTBET MOSICHUTE.

UYemy paBHa cuia, IEUCTBYIOLIAs HA TOYEYHBIN 3apsijl, IOMELIECHHBIA B LICHTP
pPaBHOMEPHO 3apsKEHHOM cdepbl?

Briegute popmyiy 1 n3o6pazute rpaduk 3aBUCUMOCTH HAITPSYKEHHOCTH DJICK-
TPUYECKOTO MOJSI OT PACCTOSIHUS JI0 LIEHTPa 3apsSKEHHOTO METAINYECKOTrO
mapa.

Brieaute Gpopmyiny u u3o6paszure rpaguk 3aBUCUMOCTH HAIIPSIKEHHOCTH AJIEK-
TPUYECKOTO MOJISl OT PACCTOSHUSA JI0 LICHTPA PABHOMEPHO 3aPsKEHHOTO 10 00b-
EMY IUIJIEKTPUYECKOTO 1Iapa.

Kakue nosst Ha3pIBaroTCs NOTeHIMAIBHBIMU? [[puBearTe npuMepsl.

Kak onpenensercs moTeHIua JMeKTPOCTATUIECKOTO MoJIsA? 3auIlIUTe MOTEH-
1[Maj MoJisl, CO3JaHHOTO TOYEUHBIM 3apsJIOM.

Kakue BenmnuuHbl HCIOB3YIOTCS JI OMUCAHMS SJIEKTPOCTATUYECKOTO MOJIs?
UTO Ha3bIBAETCS SKBUIIOTECHIIMATILHON MOBEPXHOCTHIO?

Kak pacnosnoxeHbl CUJIOBBIE JIMHUU 110 OTHOLIEHUIO K SKBUIIOTEHIMAIbHBIM
muHuaM? [Touemy? ITokaxuTe BUI TEX U IPYTUX JIMHUI HA IPUMEPAX.
3anuIINTe CBA3b MEXKYy HAIIPSHKEHHOCTHIO U IMOTEHIIUAIIOM JJIEKTPOCTaTHYe-
CKOTO TIOJISI.

JlokaxuTe, YTO CUIIOBBIC JTMHUU SIEKTPUUYECKOTO MO U IKBUIIOTEHIIMAIIH Op-
TOTOHAJIbHBI.

Hapucyiite (kauecTBEHHO) KapTUHY TOJIsSl, CO3/JaHHYIO JIBYXIIPOBOJIHOM Oec-
KOHEYHOM JInHUEeN. Kak MOXHO HalTH HaPSKEHHOCTH OJISI B TPOU3BOJIBHOU
TOYKE 3TOTO MO’

OOpbscHUTE, TOYEMY MPOBOSAIIAS CPEla MOXKET CIIYKUTh MOJIEIIBIO 3JIEKTPO-
CTaTUYECKOTO MOJIs?

N300pa3ute (Ka4eCTBEHHO) KapTUHY JIEKTPUUYECKOTO TOJIsI, CO3JaHHOTO Oec-
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43.

44.

45.

46.

47.
48.

49.

50.

51.

52.

53.

54.

55.

56.

KOHEYHO JUIMHHOU HUTBIO PABHOMEPHO 3aPSIKEHHOM C JIMHEWHOU INIOTHOCTHIO
1. 3anuimure GopmMyIty, 0 KOTOPOH MOKHO PaCCUMUTATh HAMPSHKEHHOCTD IO,
CO3/IAaHHOTO ATOW HUTHIO.

3anuuunTe CBSA3b HAMPSXKEHHOCTH TOJISI M BEKTOPA AIEKTPUUECKON MHYKIIUH.
Cdopmynupyiite Teopemy OcTtporpaackoro-I'aycca.

BriBenute hopmyity aiist paboThI B Cllydae IBHKEHHS OTHOTO TOYEUHOTO JJICK-
TPUYECKOTO 3apsifia B MOJIE IPYToro.

BriBegute GpopmMyiny 11 MOTEHITMAIBHOM YHEPTUHM B3aUMOJEHCTBHUS IBYX TO-
YEYHBIX 3apSI0B.

DU3NUECKUN CMBIC TOTEHIMAIA MOJIsl. EAMHUIBI U3MEpPEHUS MOTEHIIAAA.
Kak OyneT MeHSThCSl MOTEHIIMAIbHAS SHEPTHS MMOJI0KUTEIHLHOTO (OTPHUIIATEIb-
HOTO0) TOYEYHOTO 3apsijia MIPH €ro MPUOIIKSHUH K TTOJIOKHUTEIIBHOMY 3apsry?
Ecnn n3BECTHO, 4TO HANPSIKEHHOCTH B KAKOU-TO TOYKE MOJISI PaBHA HYJIIO, 3HA-
YUT JIM 3TO, YTO MOTEHIIMAJ B 3TOM TOUKE TOXKE paBeH HYJI0? OTBET MOSCHUTE.
Kaxk moteH1uan 31eKTpuyecKoro mosisl CBsi3aH ¢ padOTOM CHJI MOJIs O IepeMe-
HICHUIO 3apsiaa’

UTo Takoe 3JIeKTPOEMKOCTh YEIMHEHHOTO MpoBogHUKa? UTo Takoe B3auMHast
€MKOCTbh JIBYX MPOBOAHUKOB?

Hanumure BeipaxeHne NI ONPENENEHUs] HAPSYKEHHOCTH JIIEKTPUYECKOTO
T10JI5, CO3aHHOTO IBYMS MapajuieIbHbIMU PABHOMEPHO 3apsSyKEHHBIMHU ILIOC-
KOCTSIMH, 3apsJibl KOTOPBIX 6+ U o-. I300pa3uTte IMHUN HANPSHKEHHOCTH.
3anumute GopMysy Uil eMKOCTH IUIOCKOTO KoHAeHcaropa. OT 4ero 3aBUCUT
€MKOCTb IJIOCKOTO KOHJIeHcaTropa?

BriBenute dhopmyity 11 SKBUBAJICHTHOW €MKOCTH MPHU MOCICI0BATEIIHHOM U
MAPAIUIEIIBHOM COCIMHEHUSIX KOHJIEHCATOPOB.

BriBenute GopMyiny isi B3aUMHOM AJIEKTPOEMKOCTH JABYX OJMHAKOBBIX MeE-
TaJUTMYECKUX cep, pacroOKEHHBIX Ha paCCTOSTHUYA MHOTO OOJIBIIIEM PajIy-

ca 3Tux cep apyr ot apyra.

Yo Takoe BeKkTOp nossipusanuu’? Ero pasmepHoCTb.
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57.

58.

59.

60.

61.
62.

63.

64.

65.

66.

67.

68.

69.

70.

71.
72.

Yemy paBHa paboTa npu MepeMEIICHUN 3apsijia 10 MOBEPXHOCTH 3aPSKEHHOTO
npoBogHUKA? OTBET MOSICHUTb.

[TokaxkuTe, 4TO IEKTPUUYECKOE MOJIE CYIIECTBYET TOIBKO MEXTY OOKIaKaMU
KOHJIEHCATOpa.

3anuiute GopMyiTy IEKTPOEMKOCTH c(pepruyeckoro kKonaeHcaropa. PaccMot-
pUTE YacTHBIC CITy4yau, KOTJla PacCTOSHHME MEXy OOKJIagKaMH MaJio M KOrja
BHEIIHSSA OOKJIa/IKa yJajeHa Ha 0€CKOHEYHOCTb.

3anumute GopMyiny JEKTPOEMKOCTH HMUIMHIPUIECKOTO KOHIeHcaTopa. Pac-
CMOTPHUTE YaCTHBIE CITy4au, KOIJIa PaCCTOSTHUE MEXTy 00KJIaIkaMU MaJjio U KO-
71 BHEITHSS OOKJIaaKa yajaeHa Ha OECKOHEUHOCTD.

B dem 3akirouaercs sSIBICHHUE 3JIEKTPOCTATUYECKON MHTYKIINHU?
Hanpsi>keHHOCTD MOl y TOBEPXHOCTH MPOBOJHUKA U €€ CBSI3b C IOBEPXHOCT-
HOU MIOTHOCTHIO 3apsiia. M3o0pa3ute cUioBble JIMHUM Y TIOBEPXHOCTH TPO-
BOJHUKA.

3aBHUCUT JIM IOBEPXHOCTHAS TJIOTHOCTB 3apsijia OT pajinyca KpUBU3HBI TOBEPX-
HOCTHU?

B dem cyTh siBIICHUS TOJISIPU3ALMU JUAICKTPUKOB?

Tpu OCHOBHBIE TPYIIIIBI JUIIEKTPUKOB M BUJIBI UX TOJISIPU3ALINY.

B yeMm cyTb sIBICHUS NOJAPU3ALKNMU TUJIEKTPUKOB C MOJSPHBIMUA U HEMOJISIP-
HBIMHM MOJIEKYJIaMM ?

YeMm oTiauyaeTcs MoJspu3alys TUAJICKTPUKOB OT SBJICHUS dJIEKTPOCTaTHYe-
CKOM UHAYKIIUU?

CBs13b MEXK/Ty BEKTOPOM MOJISIPU3AIMUA U BEKTOPOM HAIPSKEHHOCTH.

Yrto Takoe cerHeTo’neKTpuku? X OCHOBHBIE CBOMCTBA.

[ToBeneHnE CUIIOBBIX JTUHUM 3JIEKTPOCTATUUYECKOTO MOJIsSl HA TpaHUlIe pas3zena
JIARJIEKTPHUKOB.

[ToBenenue BeKTOpa MHIAYKIIMUA HA TPaHUIIE pa3zeiia IByX JUIIEKTPUKOB.

C momoipio TeopeMbl Octporpajackoro-I'aycca BeiBenute GopMmyiny Jjis Ha-

MPAKCHHOCTH ITOJIA OECKOHEYHOTO OUJIMHAPA, PaBHOMCPHO 3apsiZKEHHOTO C I10-
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73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

BEPXHOCTHOU IIIOTHOCTHIO 3apsijia G.

C momormisio TeopeMbl Octporpazackoro-I'aycca BeiBeauTe (HOPMYIIBI 17151 pac-
YyeTa HAPSHKEHHOCTH TOJIS BHYTPU U CHAPY U O€CKOHEYHOTO IMIIMHIPA, PaB-
HOMEPHO 3apsKEHHOTO ¢ 00BbEMHOI IIIOTHOCTHIO 3apsiia p.

C nmomorisio TeopeMbl OcTporpajckoro-I'aycca BeiBeauTe HOpMYyITy ISl pac-
4yeTa HaIMPSHKEHHOCTH TMOJS METAJTMYECKOTO 1apa, 3apsKEHHOTO 3apsiioM (.
[Toctpoiite rpaduk.

C momorisio TeopeMbl Octporpazckoro-I'aycca BeiBeauTe (HOPMYIIBI 17151 pac-
YyeTa HaMPsSHKEHHOCTHU TOJIsl BHYTPH M CHAPYKH IIapa, pABHOMEPHO 3apsiKeH-
HOTO ¢ 00bEMHOM TJIOTHOCTHIO 3apsiaa p. [locTpoiiTe rpaduk.

BriBenute hopmyiy 1S pacueTa MOTEHIIMAIa BHYTPHU U BHE METAIUTHYECKOTO
nrapa, 3apsKeHHOTO 3apsiioM g.

BriBenute hopmyity 1715 pacdyeTa MOTEHIMala BHYTPU U BHE JUICKTPUUECKO-
TO 111apa, 3apsPKeHHOTO PABHOMEPHO C 00bEMHOM TUIOTHOCTBIO 3apsija p.
[Tomyaure hopmyity st JHEPTUM B3aUMOJCUCTBHSI IByX TOYSUHBIX 3aPS/IOB.
BriBeaute Gopmyity s3HEpruu 3aps>KeHHOTO POBOIHUKA.

DHeprus AEeKTpoCcTaTuuecKoro nosst. O0beMHas INIOTHOCTh SHEPTHH.
BriBeaute hopmyity sHEpruu 3IEKTPOCTATHUECKOTO MOJISI IIOCKOTO KOHCH-
caropa.

[Tonyuyute hopMyity SHEPTUH MO 3apSXKEHHOTO METAJTTHYECKOTO I11apa.

Kak 1 BO CKOJTbKO pa3 H3MEHUTCS SHEPTHsI IFIOCKOTO KOHJEHCATOPa, €CIIH pac-
CTOSTHUE MEX/y TUIaCTUHAMU YBEIWYHTH B JiBa pa3a? KonmeHncarop ocraercs
MOJKITFOYCHHBIM K UCTOYHUKY.

Kak 1 BO CKOIBbKO pa3 H3MEHUTCS SHEPIHs IJIOCKOTO KOHEHCATOPa, €CIIH pac-
CTOSIHME MEXX]y TUTAaCTUHAMU yBEJIMYHTH B JIBa paza? KoHIeHcaTop OTKITI0YEH
OT MCTOYHHKA.

Tpu oMHAKOBBIX KOHJIEHCATOPA MOAKIIOYAIOT K aKKyMyssiTopy. B kakom city-
yae B KOHJIEHCATOPHOM Oarapee OyeT 3amaceHa 0oJblas YHEPTUs — MPH T10-

CJICOAOBATCIIbHOM UX COCAMHCHUU WJIN IIPHU HapaJ'IJIeJILHOM?
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86.
87.

88.

89.

90.

91.

92.

93.
94.

95.

96.

97.

98.

OObsiICHUTE IPUHITUI ACHCTBUS 3IEKTPOCTATUUECKOM 3aUTHI.

JIro0o¥ MpoBOJHUK 00JaAAET AIEKTPOEMKOCThIO. B 4yemM npenmMyniecTa KOH-
JIeHCaTopa, COCTOSLIErO U3 Napbl IPOBOJIHUKOB?

N3MeHHTCS T €MKOCTh INUIOCKOTO KOHAEHCATOPA, €CIM B BO3AYLIHBIN 3a30D
MEXIy OOKJIaJKaMu BIBHUHYTHh TOHKYH) METALUTMYECKYIO MIacTUHKY? OTBeT
OOBSICHUTE.

N3MeHHTCs M pa3HOCTh MOTEHIIMATIOB MEK1y IJTACTHHAMH 3aPSKEHHOTO II0C-
KOTO KOHJEHCATOPa, €CIU OHY U3 HUX 3a3€MIIUTh?

Bo3ayuiHblii KOHAEHCATOP 3apSKAKOT 10 HEKOTOPOM Pa3HOCTH MTOTEHLIMAIOB U
B 3apSKEHHOM COCTOSIHUM 3aJIMBAOT KEpOCHUHOM. Kak 1 BO CKOJBKO pa3 uzme-
HUTCS DHEPrusi KOHJeHcaropa?

[imockuit BO3MyIHBIN KOHJIEHCATOP MOCHE 3aPAAKHA OTKIIFOYAIOT OT HCTOYHUKA
HANPSDKEHUS U IOTPYKAIOT B KEPOCUH. UTO MPOU30UAET C SHEPTHUEN KOHJCH-
caropa? OTBET NOSICHUTE.

OObsiCHUTE pa3IMUHbIE BUBI MOJISIPU3ALNN JUIIEKTPUKOB BO BHEIITHEM AJICK-
TPUYECKOM MOJIE.

Yo Takoe NoJIApU3yeMOCTh JUAeKTpuka? OT 4yero oHa 3aBUCHUT?

Jlanite onpeneneHrue qUANEKTPUIECKON MPOHULIAEMOCTU U JUAIEKTPUIECKON
BOCITPUUMYHUBOCTH JIUIICKTPHUKA.

[aiite onpenenieHne BEKTOPa AMEKTPUIECKOro cMelieHus. Kakosa ero pasmep-
HOCTB?

Kakue n3zmenenust Hajo BHeCTH B 3aKkoH KysnoHa u n1pyrue Gopmyibl 3JIeKTpO-
CTaTUKHU B BAKyyMe, €CIIA Mbl UMEEM JIEJI0 C AUNICKTPUKOM? 3alUIINTE 3TH
bopMyIIBL.

BriBeguTe BbIpakKeHUE JIsI EMKOCTH CIIOMCTOTO IIOCKOrO KOHAEHCATOpa, 3a-
MTOJTHEHHOTO ABYMS CIOSIMH JUAJIEKTPUKOB, OMHAKOBOM TOJIIIMHBI, OJIMH CIIOU
C TUAJIEKTPUYECKON MTPOHUIIAEMOCTHIO €, APYroH - ¢ €/2. Ciaou napajuieabHb
OOKJIaJIKaM.

BBIBGIII/ITG BBIPAKCHHUC OJIA CMKOCTH «IIOIICPCUYHOI0» CIIONUCTOTO ITIIOCKOI'O KOH-
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JIEHCATOPa, 3aMOJIHEHHOTO ABYMS CIOSIMU AUAJIEKTPUKOB OMHAKOBOM TOJIIIU-
HBI, OJIMH CJIOH C AURJICKTPUUYECKON MPOHUIIAEMOCTHIO €, IpyToH - ¢ €/2. Ciou
NepHEHIUKYJIAPHBI OOKJIaIKaM.

99. B nockuii BO3IyIIHBIA KOHAEHCATOP BCTABISAETCA JUAICKTPUUECKas MIaCTH-
Ha. DHEprus KOHJAEHCATOpa MEHSETCA, TO €CTh coBepluaercs padbora. Kakue
CHJIBI COBEpIIAIOT paboTy?

100. M3 mi1ockoro KOHA€HCATOpa yAAJISIETCS JUAIEKTPUUYECKas MIacTUHA., JHEPTUst
KOHJICHCATOpa MEHSETCsl, TO €CTh coBepliaeTcsa padora. Kakue cuibl coBep-
maroT padoTy?

101. Kakwue 3apsiapl Ha3pIBaIOT CBOOOTHBIMH, a KAaKHE — CBSI3aHHBIMU?

102. UnayurpoBaHHBIE M TOJISPU3AUOHHBIC 3apS/Ibl SBISIOTCS CBOOOIHBIMHU WU
CBA3aHHBIMU?

103. Yto Ha3bIBAETCS NUPKYJISIUMENA BEKTOPA HANIPSXKEHHOCTU? UeMy paBHA LIUPKY-
JSUMS BEKTOpa HANPSHKEHHOCTH AJIEKTPOCTATUYECKOTO OIS 110 3aMKHYTOMY
KOHTYpY?

104. Yro Ttakoe nuBepreHuusa? Uemy paBHa IuBEpreHus Bekropa E HanpsxkeHHo-
CTH DJIEKTpOCTaTUYECKOro nosst? YeMy paBHa AUBEpreHLus Bekropa D?

105. Yro Takoe porop? Uemy paBeH poTop BekTOpa E HaNpsy>KkeHHOCTH AJIEKTpOCTa-
TAYeCcKoro noiisi? Yemy paBeH potop BekTopa D?

106. 3anummute Teopemy OcTporpajackoro-Iaycca ajist BEKTOpa dJEKTPUUECKOTO CMe-
HICHUSI.

107. Yto Takoe nbe303ghext? B uem 3akirouaeTcs npsMoi 1 oOpaTHBIN Mbe303(-
¢dekr? Iloscuure, kakoe nMbe303()PEKT HA3BIBAIOT MPOAOIBHBIM, a KaKOi — I0-
MEPEUHBIM.

108. B yem 3aknrodaercs sIBIECHUE AUAICKTPUUECKOTO rucTepesuca?

109. Yto Takoe ocTaToyHas MOJISIPU30BAHHOCTD U KOOPLUTHUBHAS crjia?

110. C xaxoi CHIION MPUTITUBAIOTCS O0KJIaIKK KOHAeHcaTopa?

111. Kak cBsizaHbI cCHIa B3aUMOACHCTBUS MEXK Ty 0OKJIaIKaMU KOHJICHCATOpa U dSHEP-

rus KOHAeHcaropa?

54



112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

Yro Takoe snekrpuueckuil Tok? KakoBbl yClIOBUSI MPOTEKaHUS MOCTOSSHHOTO
TOKa?

Kaxkue cymecTByroT Buabl TOKOB? UTO MPUHUMAIOT 32 HAIIPABJIECHUE IICKTPH-
4EeCKOIro TOKa?

Yro Ha3bIBaeTCs cuiior Toka? EquHUIBI M3MEpPEHUs CHITbI TOKA.

Yro Takoe IOTHOCTh TOKa? EAMHUIIBI N3MEpEHNs INIOTHOCTH TOKA.
Hapucyiite cxeMy OZHOPOIHOIO y4acTKa LENH. 3anumuTe 3akoH Oma Ju1st 3To-
ro yuyactka. OObSICHUTE BEJIMUUHBI, BXOASIINE B (OPMYILY.

Cy1iecTBYIOT JBE€ XapaKTEPUCTUKHU TOKA: MHTErpasibHas U auddepeHnuaib-
Has. YTo 3TO 3a BEJIMUMHBI, U KaKasi MEXAY HUMHU CBSI3b?

3anumute 3akoH OMa B auddepenunanbioit popme. OObsICHUTE, KAKUE Be-
JIMYUHBI BXOJAT B GOPMYITy U B KAKUX €IMHULIAX OHU U3MEPSIOTCA?
N300pa3ute HEOJHOPOIHBIN yUacTOK LeNU. 3anumuTe 3akoH OMa Ji71s1 3TOro
ciyyasi. OObsICHUTE BETMYUHBI, BXOJAIIKE B POPMYITy 3aKOH.

N300pa3ute 3aMKHYTYIO 11eTb, coaepsxkairyto IJ]C. 3anummmre 3akon Oma ais
3aMKHyTOM 1enu. Kakue pusznueckre BEIUUUHBI BXOAAT B (POPMYITY U B KAKUX
€IMHUIAX 3TU BEJIMYMHBI U3MEPSAIOTCS ?

Comnporusiienre. OT 4ero 3aBUCUT CONPOTUBIEHUE? B KaKnX eAMHULIAX U3Me-
psieTCs CONPOTHUBIICHUE?

Yro Takoe yAenbHOE CONMPOTHBICHUE? B Kakux eAMHULAX OHO MU3MepseTcs?
Kak ynenpHOE€ COMPOTUBIIEHHUE CBSA3aHO C TUIOTHOCTHIO TOKA U Y/IETbHOM Tell-
JIOBOM MOIIHOCTBIO TOKa?

Kak 3aBuUCUT COpOTUBIEHUE TPOBOJHUKA OT TEMIIEPATYPhI?

OOBsICHUTE IPUHIIUI MOCTOBOTO METOAA U3MEPEHUM.

Kakoit MocT Ha3biBaeTcs cOanancupoBanHbiM? Mcnonb3ys npaBuia Kupxro-
¢a, BeIBeIUTE yCIOBUS OallaHCca MOCTA.

OOBbsicHUTE NMPUHLUII, JIeXKAIIUA B OCHOBE MOJEIIUPOBAHUS AIEKTPOCTATHYIE-
CKHX TOJIEH Ha MPOBOMASIIINX MOJIEIISX.

KakxoBBI OCHOBHBIC MpCUMYyIICCTBa MOCTOBOI'O MCTO1A HBMCPGHHﬁ?
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128.

129.

130.

131.

132.
133.

134.

135.

136.

137.
138.

139.
140.

141.
142.

143.
144.

145.

BriBenute opmyny A pacueTa COMPOTUBIICHUS YTEUKHU MIMHAPUYECKOTO
KOH/IEHCaTOpa.

BriBeaute hopMyny A pacuera CONMPOTUBIICHUS YTEUKH ABYXITPOBOIHOM JTH-
HUH.

3anumute GopMyITy, CBI3BIBAIOIIYIO0 CONPOTUBICHUE YTEUKH U €MKOCTh KOH-
JIeHCcaropa.

Kak M0XHO paccunuTarh COIMMPOTUBIECHUE TPOBOIHKKA, 3HAS €r0 YIEJIBbHOE CO-
MPOTUBIICHUE U TEOMETPUUECKHE pa3MephI?

Kak paccuuThiBaeTCs CONpOTUBIEHUE NPOBOAHUKA C IEPEMEHHBIM CEUEHUEM ?
Kakum cioco60M MOKHO YBETUYUTH MPEIEIIb U3MEPEHHS aMIIepMeTpa 1 BOJIBT-
metpa?

Yro Takoe mryHT? /{15 4ero ero npuMeHsoT?

J71s1 9ero ciy>XHUT 100aBOYHOE COMPOTUBIIEHUE?

Kakue cuibl Ha3pIBalOT CTOPOHHUMU? IX pOJIh B BOBHUKHOBEHUHU TTOCTOSIHHO-
ro TOKa.

Uro takoe I/IC ncrounnka? Enunuiiel uzmepenus JJ{C B cucreme CU.

Yrto Ha3bIBAECTCS HANPSHKEHUEM Ha YYaCTKE LETH (OIHOPOJHOM M HEOAHOPOI-
HOM)?

OObsicHUTE, YeM OTJIMYAIOTCS TOTeHIINAN, Hanpspkenue u DJ[C?
[TocnenoBarenbHOE U NapauieIbHOE COSAMHEHNE TPOBOHUKOB. BriBenute dop-
MYyJTy IJisl pacueTa 3TUX COCAMHEHUH.

[TocnenoBarenbHOE U NIapaieIbHOE COEAMHEHUE UCTOYHUKOB TOKA.
Cdopmynupyiite npasuia Kupxroda. I[TpaBuna 3HakoB 1pu NpUMEHEHUH TTpa-
Bus Kupxroda.

Yrto Takoe y3en, BETBb U KOHTYP B Pa3BETBICHHBIX AIEKTPUUECKUX CXEMax?
[TpaBuna Kupxroga. Kakoe 4ncio He3aBUCHUMBIX YpaBHEHUN MOXKHO COCTa-
BHTh, UCIIOJIB3YS TIEpBOE U BTOpoe npabmia Kupxroda?

Cdopmynupyiite nepBoe npaBuio Kupxroda. Kakue BeTuunHbl BXOAST B 3a-

IIUCh 3TOI'O HpaBI/IHa? CKOJIBKO HE3aBHUCHUMBIX ypaBHeHI/Iﬁ MOXHO COCTaBUTb,
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146.

147.

148.

149.

150.

151.

152.

153.

154.

155.

156.

157.

158.

WCIIOJIB3YS 3TO IPaBUIIO?

Cdopmynupyiite Bropoe npasuiio Kupxroda. Kakue Bennunnbl BXOIAT B 3a-
nuch 3TOro npasuia? CKOJIbKO HE3aBUCUMBIX YPAaBHEHUN MOYXHO COCTABUTD,
UCIIONIb3Ys 3TO IPABUIO?

B kaxom cnydae ucrounuku 3/1C HEOOX0AMMO BKJIIOYATH B II€Mb MOCIEI0BA-
TEJIbHO U B KAKOM NapaJIEIbHO?

OObsicHUTE CYyTh KOMIIEHCAllMOHHOTO MeTona. Kakoil mo BeIM4MHE JO0KEH
OBITH BCTIOMOTATENbHBIN UCTOYHUK? KakoBbl OCHOBHBIE HCTOYHUKU MOTPELI-
HocTH npu u3Mepernuun IJ{C MeTogoM KoMreHcauu?

J171s1 4ero B KOMIIEHCAITMOHHOM MeTojie, KpoMe u3mepsiemoit JJ1C, HyKHbI Hc-
TOYHHMKH U3BECTHOM M BcrioMorareabHoi D(C?

Mokno 1 uameputb IJIC nCTOUHMKA, TOAKIIOYUB K HEMY BobTMETP? OTBET
MIOSICHUTE.

JlokaxxuTe, 4TO MAaKCUMaJIbHOE 3HAYEHUE IOJIE3HON MOIIHOCTH JOCTUTAETCS
IIPU PaBEHCTBE COMPOTUBIICHUI UCTOUHHUKA U HArPy3KH.

KakoBbI OCHOBHBIE UICTOUHUKY NOTPEIIHOCTEN npu u3Mepennn IJC nctounu-
KOB 10 METOAY, IPEIJIOKEHHOMY B padbore?

Yemy paBHa IOJHAsA U MOJE3HAass MOITHOCTD, a Takke KIIJ[ B pexxume kopot-
KOT'O 3aMbIKaHHS?

UeMy paBHa moJiHas ¥ TOJI€3HAsA MOIIHOCTh, a Takxke KII/ B pexume corna-
COBaHUA?

UYemy paBHa MOJIHAA U MMOJIE3HAsA MOITHOCTB, a Takxke KII/[ B pexxume xomocro-
ro xoz1a (Ipu pa3oMKHYTOU LIETIH)?

3anuiute GopMyity MOJTHONW MOUTHOCTH B PEKUME KOPOTKOTO U PEKHUME CO-
IJ1aCOBaHUs, BO CKOJIBKO pa3 OHU OTJIMYAIOTCS?

Bo ckonpko pa3 OTIIMYAOTCSA 3HAYEHUS MOJIHOM MOITHOCTH B PEXKUME KOPOT-
KOT'O 3aMBIKaHHsI U MIOJIHOM MOIHOCTH B PEKHUME COITIaCOBaHUsA?

Hanuiure ¢popMyily 3aBUCUMOCTH IMOJTHOM MOIITHOCTH OT CONTPOTUBIICHUSI Ha-

IPy3KH U KaU€CTBEHHO HapHUCyiTe rpaduK 3TOM 3aBUCUMOCTU?
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159.

160.

161.

162.

163.

164.

165.

166.

167.

168.

169.

170.

171.
172.

173.

Hanuiure ¢popMyily 3aBUCUMOCTH TOJTHOM MOITHOCTH OT TOKa B L€ U Ka-
YECTBEHHO HapucyiiTe rpaduk 3Toi 3aBUCUMOCTH?

Hanummre dhopmyny 3aBUCUMOCTH MOJIE3HON MOITHOCTH OT COMPOTHBICHHUS
HArpy3KH U Ka4YeCTBEHHO HapUCyHTe TpaduK 3TOM 3aBUCUMOCTH?

Hanummre popmyiy 3aBUCUMOCTH MOJIE3HON MOLTHOCTH OT TOKA B IIETIH U Ka-
YECTBEHHO HapHUCYyiTe rpaduk 3TON 3aBUCUMOCTH?

Hammummre dhopmyny 3aBucumoctu KIII oT conpoTuBieHuss Harpy3Ku U Ka-
YECTBEHHO HapucyiiTe rpaduk 3Toi 3aBUCUMOCTH?

Hanumure ¢popmyny 3aBucumoctu KIIJ[ oT Toka B 11enu ¥ KaueCTBEHHO Ha-
pucyire rpaduk 3Toi 3aBUCUMOCTH?

JlaiiTe onpeneneHne MOITHOCTH TOKa. YeM OTIMYaroTCs MOJHAS MOIIHOCTb,
MOIIHOCTb. BBIICJISIIOIIASCS BO BHEIIHEW U BHYTPEHHUX LICTIAX.

Hatite onpenenenue u noxyuute popmyny st KITJ[ uctounuka Toka. Yem ot-
nuyaetcs 3akoH J[xoynsa-JleHa B uaTerpaisHoi U quddepennnansHoi dhop-
Max.

3anumure 3akoH Jlxoyns-Jlenua B nuddepenunansuoi popme. O0bsicHUTE
CMBICTT BEJIMUMH, BXOJAIIUX B 3Ty opMyty.

3anuiute 3akoH J[>xoynsa-Jlenua B unrerpanbHoit opme. OObSICHUTE CMBICIT
BEJIMYMH, BXOASIIUX B 3Ty GOpMYITY.

PabGoTa 1 MOIIHOCTH NMEKTPUUYECKOTO TOKa. EAMHUIBI u3MepeHus padoThl U
MOIIHOCTH.

Enuaniel n3amMeperuss MOIHOCTH. COOTHOIIEHNE MEXAY eIUHULIAMU «/J[xo-
VIIb» U «KUJIOBATT-4aC».

BrironHo 1 7o00OMBaTHCS TaKOro UCIONIb30BaHus uctounnka J/[C, mpu korto-
pom ero KII/] 6ynet 6mm3ok k equHuIe?

Yem omaceH peXuM KOPOTKOTO 3aMbIKaHUs JIsl ICTOUHUKA? OTBET 0OBSICHUTE.
[TouemMy Ipu MPaKTUYECKOM HUCIIOJIb30BAHUU NCTOYHUKA TOKA BaKHA HE TOJIBKO
MOIIHOCTh UCTOYHHUKA, HO U UX KOA(DPUIIUEHT MOJIE3HOTO AeUCTBUA?

3anummTe (bOpMy.Hy OIIPCACICHUA MHAYKIIUH MarHUTHOTO ITIOJIAA IIPAMOI0O TO-
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174.

175.

176.

177.

178.

179.

180.
181.

182.

183.

184.
185.

Ka. Hapucyite nTMHUM MHAYKIUU IS OTOTO CIIydasl.

3anumute GopMyIy OnpeeseHUs] MHAYKIIMM MarHUTHOTO TOJISI Ha OCU KpY-
roBOTO TOKa. HapucyiTe TMHUM MHAYKIHUU JJIS1 3TOTO CIIydasl.

3anummuTe GopMyITy OnpeieTICHNS MHIYKIIMH MarHUTHOTO TI0JIsI COJICHOU1aJTh-
HOro TokKa. Hapucyire mMHUNA HHAYKIUA T 3TOTO CIy4dasi.

UTO Ha3pIBAE€TCSI MATHUTHBIM MOMEHTOM KOHTYpa ¢ TOKOM? UTO MPOUCXOAUT C
KOHTYPOM C TOKOM B OJTHOPOJHOM M HEOJTHOPOJIHOM MAarHMTHOM I10Jie?

JlaiTe onpeneneHne MarHuTHOM MHAYKIMA. EIMHALIBI U3BMEPEHUS] MATHUTHOMU
WHIYKIIWY.

Kakue ncrounnku MaraHuTHOTO ojist Bei 3HaeTe? [ padudecku n300pa3ute mar-
HUTHOE T0JIE, CO3JaHHOE UMH.

Yro Takoe cuna Ammiepa? Uem 0ObsICHAETCSI BOSHUKHOBEHHUE 3TOM CHITBI ? MOXK-
HO JIM €€ CBA3aTh ¢ cujoi JlopeHua?

[IpousBonut nmu cmita Amiepa padoty? OTBeT 000CHYHTE.

Ornpenenure HanpaBICHUE U 3alUIITUTE GOPMYITY JIS pacueTa pe3yIbTUPYIO-
1IET0 BEKTOpa MHAYKIIMA MAarHUTHOTO MOJIS, CO3IAHHOTO ABYMs Hapalijieiib-
HBIMHW TPOBOJAHUKAMH C OJMHAKOBBIMU TOKAMH OJTHOTO HAIIPABIICHUS, B TOUKE,
HAXOMISINIEUCS TTOCEPEANHE MEKIY MPOBOITHUKAMHU.

Onpenenure HaMpPaBICHUE U 3aMUIIATE POPMYITy IJIsS pacueTa pe3yIbTUPYIO-
LIET0 BEKTOPA UHAYKIIMYM MAaTHUTHOTO I10JIs1, CO3ITAHHOTO IBYMS apajljieIbHbI-
MM MMPOBOJIHUKAMU C OJMHAKOBBIMU TOKaMH, IIPOTHBOTIOJIOKHO HAIIPABJICHHbI-
MH, B TOUKE, HAXOASAIIEHUCS MOCEPEUHE MEXKITY MPOBOTHUKAMH.

Onpenenure HampaBiICHHUE W 3aMUIIUTE QOpMYyITy JJisl pacyeTa pe3yJabTUpy-
FOIIEr0 BEKTOPa UHAYKIIMA MATHUTHOTO MOJIs, CO3IAHHOIO ABYMs MEPIEHIN-
KYJISIPHBIMU IIPOBOAHUKAMH C OJUHAKOBBIMU TOKaMH, B TOUKE, HAXOAAIICHCA
MOCEPENNHE MEKIY MPOBOJIHUKAMU.

Kak MarHuTHOE 1oJsie IEMCTBYET Ha JBHXKYILHUECS U MOKOSAIIUECS 3apsiabl?
JlaiiTe ornpejiesiecHue OCHOBHBIM XapaKTEPUCTUKaAM MarHUTHOTO TOJIs: UHIYK-

oA, HAMarnHndCHHOCTD U HAIIPSAKCHHOCTb MAIrHUTHOT'O ITOJIA
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186.

187.

188.

189.

190.

191.

192.

193.

194.

195.

196.
197.

198.
199.

200.

201.
202.

203.

3anuiuTe MOTOK U HUPKYJALMIO BEKTOpa MHAYKIIMKA MarHUTHOTO TOJIS.
CBs13b MEX1y HAIPSKEHHOCTHIO U UHAYKIIMEH MAarHUTHOTO MOJISI.

3anuInTe CUIbl B3AUMOJCHCTBHS ABYX MMAPaJIIEIbHBIX IPOBOTHUKOB C TOKOM.
Hapucylite kak HanpaBjIeHbI 3TU CHJIBI.

Cuna, geiicTByroniasi Ha TOK B MAarHUTHOM TIOJI€E.

Cuna Jlopenna. M300pa3ute Ha pucyHke HampasieHue cuibl JIopeHna.
KakoBa TpaeKTopusi JBUKEHHUSI 3apSHKEHHON YaCTHUILbI, BIIETAIONIEH B MATHAT-
HOE T10JI€ IEPIEHUKYIISAPHO JUHUSAM UHAYKIMKU? OTBET 000CHYHTE.

KakoBa TpaeKkTopusi IBUKEHHUSI 3apSKEHHON YaCTHUIbI, BICTAIONIEH B MATHUT-
HOE TI0JI€ MO/ YIVIOM K JIMHUSIM UHAYKIUU? OTBET 00OCHYHTE.

Kak Oyner aBurarbcs 3apspkeHHAsi YacTHUIA, BIETAIONIAsi B MarHUTHOE TOJIe
napajjiebHO JIMHUSIM UHIyKUUU. OTBET 000CHYMHTE.

Yemy paBeH paguyc U IIar CIUpajIu, 10 KOTOPOU ABUTAETCS 3apsKEHHAs 4da-
CTHUI]a B MArHUTHOM TIOJIE.

Yemy paBHa pabota cuiibl JIopeHIa npu JBUKEHUM 3apsHKEHHOM YacTUIBI B
MAarHuTHOM 1oJje?

B uewm 3akimouaercs apdext Xomna?

OOmbscHUTE, TOUeMy BO3MOXKEH 3P dekT Xouta B COOCTBEHHBIX MOIYIPOBO/I-
HUKaX?

Kak onpenensiercst moctosinHas Xoiia? OT 4ero oHa 3aBUCUT?

Kaxk ¢ momomnisto adekra Xosaa onpeaeanTh THI PUMECEH TPOBOAUMOCTH
MOJYTIPOBOJHUKA?

Hapucyiite u 3anummnre Bce CUIIbI, AEHCTBYIOLIME HA HOCUTEIH TOKA B MOY-
MIPOBOJHUKE.

N3o0pasure (kaueCTBEHHO) MarHUTHOE T0JIe 3eMJTH.

Kak BimsieT Ha pe3ynpTar U3MEPEHUs] TOPU3OHTAIBHON U BEPTUKAIBHOMN CO-
CTaBJSAIOIIMX MarHUTHOTO NOJI 3€MJIM HETOYHAsI OPUEHTALUS KaTyllIKN?
Bo3HuKaeT M MHAYKIIMOHHBIA TOK B PAMKE, MTOCTYIATEIILHO JIBMKYIIEHUCS B

OAHOPOJHOM MAarHUTHOM roye?
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204.

205.
206.
207.
208.

209.
210.
211.

212.
213.
214.

215.
216.
217.

218.
219.
220.
221.
222.

223.
224.

[Tokaxkute, yto 3aKoH Dapajes ABISIETCS CIEACTBUEM 3aKOHA COXPAHEHMUSI DHEP-
TUH.

[laiiTe onpeneneHne NOToKa BEKTOPAa MATHUTHON MHIYKIIUH.

Yro Takoe NoTOKOCUEIIeHUE?

Cdopmynupyiite u witrocTpupyite 3akoH bruo-Capapa-Jlamnaca.

[Touemy aBa mapayieNbHBIX IPOBOAHUKA, IO KOTOPBIM TEKYT TOKH B OJIMHAKO-
BOM HAIIPABJICHNUH, IPUTATUBAIOTCS, 4 ABA M1APAJUICIIbHBIX ITyYKa 3JIEKTPOHOB
OTTAJIKUBAIOTCS?

CdopMmynupyiiTe 3aKOH MOTHOTO TOKA.

[upkynauus BEKTopa HanpsHKEHHOCTH MAarHUTHOTO TTOJIS.

KakoB Xapakrep MarHUTHOIO MOJS: MOTEHUMAIbHBIA UiIn BUXpeBor? OTBET
MOSICHUTE.

Kak BeneT ceOst KOHTYp ¢ TOKOM B MarHUTHOM 1osie? OTBeT 000CHYyHTE.

B dem 3akmroyaercs SIBICHHUE 3JIEKTPOMAarHUTHOM MHITYKIUU?
Cdopmynupyiite npaBuiio JIeHa st onpeaeseHus: HapaBIeHUs] WHAYKIU-
OHHOTO TOKa.

Yrto Takoe Toku Oyko?

B ueM 3akiroyaeTcs SBICHHE CAMOUHAYKIUU ?

Yo Ha3bIBaeTCsI NHIYKTUBHOCTBIO KOHTYpa? EnuHUIA U3MEPEHUS UHIYKTUB-
HOCTH.

OT 4ero 3aBUCUT UHIYKTUBHOCTH? THYKTUBHOCTH OECKOHEYHOTO COJICHOU/IA.
B ueM cyThb siBNEeHUS B3aUMHOW UHTYKIIMH?

Yro noHumaercs nog Ko3pPuuueHToM B3auMHON UHAYKIUN ?

Kak onpenensiercs B3anMHasi 3HEPTUs TOKOB?

[Tokaxure, uro DJIC 31E€KTPOMAarHUTHON BO3HUKAET HE TOJIBKO B 3aMKHYTOM
KOHTYpPE, HO U B IIPOBOJHUKE, NIEPECEKAIOIIEM ITPU CBOEM JABMKEHUU JIMHUI
MAarHuTHON UHIYKIUH.

Tox caMOMHIyKIIMH MPU 3aMbIKAHUU U Pa3MbIKAHUH SJIEKTPUUECKOMN TETIH.

3Hep1“1/151 MaruuTHOro nos. IImoTHoCTh 9HCPI'UH.
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225.
226.

227.

228.

229.

230.

231.

232.

233.
234.

235.

236.

237.
238.

Uto TakO€ HAMArHUYEHHOCTH?

Yto Xapakrepu3yeT HAMArHUYEHHOCTh BEUIECTBA M KaK OHA CBS3aHA C Hamps-
YKEHHOCTBIO M UHIYKIIUEH MATHUTHOTO TOJISI?

UTO Takoe OTHOCUTEIbHASI MATHUTHAS TPOHUIIAEMOCTD BEIIECTBA U MArHUTHAS
BOCIIPUUMYHBOCTb?

Kakwue BemecTBa Ha3bpIBaloT quaMaraeTnkamu? Kak oHu BeyT ceOst BO BHEIII-
HEM MarHuTHOM IMoJje?

Kakwue BemiecTBa Ha3bpIBatoT napamaruetukamu? Kak onu BeyT ceOst BO BHEIII-
HEM MAarHUTHOM MoJie?

Kakwue BemecTBa Ha3pIBatOT peppomarnetTukamu? Kak oHu BeyT ce0st BO BHEIII-
HEM MarHUTHOM IoJje?

Hapucyiite rpaduku 3aBUCUMOCTH OTHOCUTEIbHOM MarHUTHOW IPOHUIIAEMO-
CTH OT HANPSIXKEHHOCTH BHEUIHETO MAarHUTHOTO TOJIS JIJIsl pa3JMYHbIX MarHe-
TUKOB. OOBSICHUTE ATH 3aBUCUMOCTH.

Yro Takoe rucrepesuc? Hapucyiite npumep netiu rucrepesuca st heppo-
MAarHeTUKOB. YKAKUTE XaApAKTEPHbIE TOUKHU Ha IETIIE TUCTEPE3UCa.
OOBbsicHUTE, B YEM COCTOUT MPUPOJA SBJICHUN rUcTEpe3nca?

YTo Takoe OCHOBHAsI KpUBasi HAMarHU4eHHOCTU? KaueCTBEHHO MOCTPOUTE ATY
KPHBYIO.

VkaxuTe (Ha OCHOBHOM KPUBOM HAMarHWYE€HHOCTH), KaK OMPEICIUTh CTaTH-
YEeCKYI0 MarHUTHYIO TpoHUIIaeMoCTh? KauecTBEHHO nmocTpoiTe rpaduk 3aBu-
CUMOCTH CTaTUYECKOW MAarHUTHOW MPOHUIIAEMOCTH OT HANPSKEHHOCTH Mar-
HUTHOTO MOJIA.

VYkaxkute (Ha OCHOBHOM KPUBOM HAMAarHW4E€HHOCTH ), KaK OTIPEICIIUTh JJUHAMU-
YECKYI0 MarHUTHYIO TPOHUIIaeMOCTh? KauecTBEHHO MOCTpoiTe rpaduk 3aBU-
CUMOCTH AUHAMHYECKOM MAarHUTHOW MPOHUIIAEMOCTH OT HAIIPSIAKEHHOCTH Mar-
HUTHOTO MOJIA.

YTo Takoe AMHAMHUYECKAs TS MArHUTHOTO ructepe3nca’?

YTto Takoe ocTaroyHas HAMAarHU4EeHHOCTh U OCTaTOYHas I/IHI[YKI_[I/ISI?
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239.
240.

241.
242.

243.
244,

Yo Takoe ko3punTuBHAs cuna? [Tokaxure €€ Ha MeTiie rucTepe3nca.

Kakue marHuTHBIE MaTepualibl Ha3bIBAIOT «TBEPIBIMU», 4 KAKUE — «MSTKHU-
Mu»? KauecTBeHHO M300pa3uTe MEeTII0 TUCTEPE3UCa JAJIs TUX CITy4aes.

Ot uero 3aBucHT (popma U TIOMAAb METIN TUcTEpe3uca’?

B 4yem cocTout cymHOCTh OATTMCTUYECKOTO METO/1a U3MEPEHUH, TPeII0KEeH-
Horo A.I. CtosieToBbIM?

KakoBbl 0COOEHHOCTH MarHUTHBIX CBOMCTB (peppOMarHeTUKOB?

3aueM HEOOXOUMO pa3MarHMYMBaTh 00pa3ibl?

IIpumepnbie Bonpockl o Temam 23-35 (3 cemecTp)

1.

10.

YUTo Ha3bIBAETCS ITITABHOW ONITUYECKOM OCBHIO JIMH3bI, ONTUYECKUM LIEHTPOM JIUH
3bl, IJIABHBIM (DOKYCOM JIMH3BI, (DOKYCHBIM PacCTOSTHHEM TOHKOU JInH3b1? [Ipu
KAaKOM yCJIOBHHM JIMH3Y MOKHO CUMTATh TOHKOM?

OT KaKuX BEJIMYUH 3aBUCHUT (DOKYCHOE PACCTOSIHUE JTUH3BI?

. Iloka3zatsp, uTo onpeaeneHue HOKyCHOTO PACCTOSHUS COOMPAIOIIEH JTUH3bI IO

BEJIMYMHE €€ MEPEMELICHUS BO3MOKHO, €CJIM PacCTOsIHUE L MexX Iy mpeaMeToM
1 DKpaHOM YIOBJIETBOpPSIET ycaoButo L > 4F.

KakoBo HauMeHbII€E PACCTOSIHUE MEXKY MPEAMETOM U €ro JACHCTBUTEIBHBIM
M300pakeHHEM, CO3/1aBa€MbIM C MOMOIIbIO0 COOMPAIOIIEH TUH3BI ¢ (POKYCHBIM

pacctostHuem F?

. I[TocTpouTts n300pakeHne TOYKH, paCHOI0KEHHOM Ha INIABHOM ONTUYECKON OCH

cobOuparotei (paccenBaroleil) JMH3bI YeTHIPhMS PA3HBIMH CIIOCOOAMH.
CdopMynupyiiTe 3aKOH OTpaKEHUS U TIPEIIOMIICHUS CBETA.

Uto Takoe mojaHoe BHyTpeHHee oTpaxkeHue? IIpenenbHblid yroi MoJgHOTro OT-
paxeHue.

3anumute GopMyiTy A TOHKON JUH3bl. OOBSCHUTE BEIMYUHBI, BXOASIINE B
dbopmyity.

Yro Takoe onTuyeckas cuia JUH3bI? B uem u3Mmepsercsd sta BenuunHa? OT
YEro 3aBUCHUT?

[TocTpoiite n300pakeHUs B COOMPAIOIICH JINH3E.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.
23.

24.

25.

26.

[Toctpoiite n300pakeHus B paCCEUBAIOIICH JIMH3E.

YTO Ha3bIBACTCS TMHECUHBIM YBEIUUEHUEM JIMH3bI?

Bceraa au nuH3bL, Y KOTOPBIX TOBEPXHOCTH BBIMTYKJIbIE, SIBIISIIOTCS COOMpParo-
IIMMU. A JIMH3bI, IOBEPXHOCTU KOTOPBIX BOTHYTHIE, - pACCEUBAIOILINE?

B uem paznuuune noHsATHI: GOKYC U IMIAaBHBIN (OKYC; ONTHYECKAsi OCh U TJIaB-
Has onTuyeckasi ocb? M300pa3uTe MX Ha pUCYHKE AJIs COOUpAIOLIEH JINH3BI.
ITosioBHMHA y JTHUH3BI 3aKPBIBAIOT HEITPOHUIIAEMBIM KPaHOM. UTO MPOU30MIET
IIPU 3TOM C U300pakeHHEM?

Tonkuii cTepKeHb, JJIMHA KOTOPOTO paBHa (POKYCHOMY PACCTOSHHIO, HAXOUT-
csl MeXKIy (OKYCOM U IBOMHBIM (DOKYCOM M PACIIONOXKEH BAOJb TTIABHOM OTI-
tudeckoi ocu. [loctpoiite n3o0pakeHne CTEPIKHI.

Kak HaliTh ONTUYECKYIO CHITy CUCTEMbI TOHKUX JINH3?

MO:KHO JI1 O XapaKTepUCTUKAM N300paKeHUs, HOIYYEHHOTO C TOMOLIBIO JINH-
3bl, OTPEIEIUTh, KaKasi 3TO JIMH3a — COOMparollas Uin paccerBarorias?

Kak u3aMeHurtcs n300pakeHue, eciu JIMH3Y MOCTaBUTh O] YIJIOM K ONTHYE-
CKOM ocu?

Kakue myun ynoOHO MCHIOIB30BaTh sl MOCTPOCHHS U300paKEeHUsI B TOHKOM
nun3e? [locTpoiite Xox JIydeil B JIMH3E.

MOXHO 11 U3rOTOBUTH JMH3Y, UMEIOIIYIO OJIHOBPEMEHHO HECKOJBKO (hOKYC-
HBIX PACCTOSIHUIA?

OObsicHUTE MPUHIIUI ISUCTBUS I71a3a, KaK ONTUYECKOW CUCTEMBI, Y YEJIOBEKa.
Yrto Takoe 1aabHO30PKOCTh U O1M30pyKoCTh? Kakue 04Ky HY>KHBI B 3THX CITY-
yasx. [locTporire X0 myden.

MOo>XHO 11 TIOJIY9UTh ACUCTBUTEIHLHOE M300paKeHNUE C TIOMOIIBIO COOMparo-
uieit (paccensaronieit auH3bl1)? [TocTpoiiTe X0 Tydei B JIMH3€E B ATUX CIIyYasX.
MoXHO 71 TOTy4YUTh MHUMOE U300pakeHrE ¢ MOMOIIBI0 cOOMparolei (pac-
ceuBaromeit 1nH3b1)? [locTpoiiTe X0 Jydeit B TUH3E B 3TUX CIydasx.

Kakoe u3zo0pakeHue mnoiydaercs, €clid MpeaMeT HaxXxoauTcs B (OKyce Wiu

IBOMHOM (okyce nuH3bI. [locTpoiite xo1 1yyei.
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27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

Kak omkeH ObITh pacioioKeH NpeIMeT OTHOCUTENBHO JIMH3bI, YTOOBI pa3Me-
pBI IpeMeTa U u300pakeHust OblT Obl 0MHAKOBEI. [locTpoiiTe xon my4eil B
JIMH3E.

Cdopmynupyiite 3akoH oTpaxenus cBera. OObSICHUTE 3aKOH Ha OCHOBE IIPUH-
nuia | roirenca.

Cdopmynupyiite 3akoH npenomiieHus cBeta. OObsICHUTE 3aKOH Ha OCHOBE IMPUH-
muna [ roirenca.

B yem cocrout npunnun @epma? BeiBeaure 3aK0H OTpaKeHUs HA OCHOBE IMPHH-
uuna Gepma.

Kakue BOIHOBBIE HCTOUHUKHU HA3bIBAKOTCS KOT€PEHTHBIMU ?

YTo Ha3bIBAETCS ONTHYECKOW PA3HOCTBIO XOAa BOJIH?

Cdopmynupyiite 1 000CHYWUTE yCIOBHS YCUJICHUS U OCIa0IEeHUS WHTCHCHB-
HOCTH Pe3yJIbTUPYIONIETO KoJeOaHus MpHu HHTEPHEPECHITUN.

YT0 Takoe BpeMsi KOTEPEHTHOCTH U JUIMHA KOTE€PEHTHOCTH?

Cdopmynupyiite 001N TPUHIUI TOCTPOEHUS IKCIIEPUMEHTAIBHON YCTaHOB-
KU JUJISl TIOTyYEeHUS] UHTEPPEPEHIIMOHHON KapTUHBI OT TEIJIOBOTO UCTOYHHMKA
CBETa.

Kakyto posb B 3kcriepuMeHTaIbHON YCTaHOBKE 110 HaOIOEHUIO UHTEphEpeH-
MU BBINONHAET Ourpuzma Openens?

[Touemy mpenoMiIsronuii yroj B Ounpusme OpeHens 101KeH ObITh MaJIbiM?
Yro Ha3biBaeTcs aneprypoil unrepdepenunn? Yem ona onpenensiercs?

Yrto Takoe yroi CXOxJI€HUs JIy4eil (BOJIH) B UHTEPHEPEHIIMOHHOM OIbITE?
OObsiCHUTE TPUYHMHY UCYE3HOBEHUSI MHTEP(HEPEHIMOHHON KApTUHBI TPH O0JIb-
IUX pa3Mepax LIEu.

Kaxue BOHBI Ha3bIBalOTCS MOHOXPOMAaTHUYECKUMHU?

UTO Ha3bIBAETCS ONTUYECKON Pa3HOCTHIO X0/1a BOJIH?

[Touemy B ycTaHOBKE i HaOmoAeHUs kosiell HprioToHa rconp3yeTces JIMH3a
¢ OOJBIINM PAIMYCOM KPUBU3HBI?

OO6ocHylTe YCIIOBHS, TPU KOTOPBIX HAOJIIOAIOTCS TEMHBIE U CBETIIBIC KOJIbIIA

65



45.

46.
47.

48.
49.

50.
51.

52.
53.

54.

55.

56.

57.

58.
59.

60.

Hprorona?

Pa3bsicHuTe, moueMy B IIEHTpe UHTEPHEPEHIIMOHHON KapTUHBI HAOM0qaeMOoM
B OTPaXEHHOM CBETE, BUJHO BCETIA TEMHOE IIATHO?

Chopmynupyiite TpUHIKI CYIEPIIO3UIIUHA BOJIH.

B dem 3akitouaetcs apineHue uureppepeHnun? Yto Ha3bIBaloT UHTEPhEpEH-
IIMOHHON KapTHUHOU?

[Ipu kakux ycaoBUsX HabmomaeTcss uarepdepeHiys?

Kakwue BosiHbI Ha3bIBaIOT KOT€PEHTHBIMU ? KaKOBBI yCIIOBUS KOTEPEHTHOCTH CBE-
TOBBIX BOJIH?

Yrto Takoe IpPOCTPAHCTBEHHAS U BpPEMEHHAs! KOTEPEHTHOCTh?

UTto Takoe onTUYeCKas JJIMHA ITyTH BOJIHBI? UTO Ha3bIBA€TCS ONTHUYECKOM pas-
HOCTBIO X01a?

KaxoBbl ycioBusi ”HTEpHEPEHIIMOHHOTO MAaKCHMyMa U MUHUMYMa?
[Tokaxkute, YTO MPHU CIOKEHUU HEKOTEPEHTHBIX KoJieOaHWN MHTEep(epeHIIHs
HE HaOIr0IaeTC.

B onbite FOHra ofHa 1miesnb 3aKkpbiTa CHHUM CBETOQUIIBTPOM, JIpyras — Kpac-
HBIM. ByJieT 71 npu Takux ycioBUAX HAOMIONATHCS HAa SKpaHe UHTePhEpeHITH-
oHHas kapTuHa? OTBET MOSICHUTb.

B onbite ¢ 6unpusmoii @penens n300pakeHrs HCTOYHUKA MOTy4atOTCs] MHU-
MbIMHU. Kak MOXXHO MEPUTh PACCTOSIHUE MEXY HUMU?

Mo>KHO 71 Ha SKpaHe NOAYyUYUTh HHTEPHEPEHIIUOHHYIO KAPTUHY OT ABYX JJIEK-
TpuyecKux Jamnodek? OTBET MOSCHUT.

[Touemy nHTepdepeHrs HabIOAAETCS JTUIIb IPU MAJIIOM PACCTOSHUHM MEXIY
KOTE€PEHTHBIMU UCTOYHUKAMH U HEOOJBIION pa3HOCTH Xoaa?

Yemy paBHa mpuHa UHTEP(HEPESHIIMOHHON TOJI0CHI?

N3o06pa3zute xox nyueit B ounpuzme Openens? [lokaxure, kak 00pa3yroTcs
JIBa MHUMBIX KOT€PEHTHBIX UCTOUHHKA.

Kak paccuntsiBaeTcs mimpuHa UHTEP()EPEeHIIMOHHOM MOJIOCHI, MPOTIKEHHOCTh

MHTEep(HEPEHIUOHHON KapTUHBI U YMCTI0 HAOII0AaeMBbIX MOJIOC?
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61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

Yro Takoe monockl paBHoro HakioHa? IlpuBenure nmpumep. [lokaxure, kKak
o0OpazyeTcsl pa3HOCTb X0/1a ABYX KOT€PEHTHBIX BOJIH.

Yro Takoe monocel paBHOM TonmuHbl? [IpuBenure npumep. [lokaxure, kak
oOpa3yeTrcs pa3HOCTh XOJ1a ABYX KOT€PEHTHBIX BOJIH.

Yro npeacTaBisioT co00M MHTEPPEPEHIIMOHHBIE MOJIOCH! B ClTydae MpUMeEHe-
Hus O6enoro ceera?

HNuTepdepennus npu oTpaxkeHue cBeTa OT IUI0CKONapaiieIbHON TUIACTUHKH.
IToxaxxurte xox nyuen. Paccuurante ONTUYECKYIO pa3HOCTh XO/1a.

3anuimuTe ycaoBus MHTEP(HEPEHIIMOHHOTO MAKCUMYMa U MUHUMYMA, TIPU OT-
PaXXEHHUH CBETA OT IJIOCKOIAPAIIIEIbHON IIACTUHKH.

HuTepdepennns npu NpoxokIeHUH CBETa Yepe3 MIOCKOMapauieIbHYIo Ia-
ctuHKy. [Iokaxure xox nmyden. Paccuurante ONTUYECKYIO PAa3HOCTh XOAa.
3anuiuTe ycaoBus HHTEP(PEepEeHIMOHHOTO MAaKCUMyMa 1 MUHUMYMa, TIPU [TPO-
XOKJAEHUH CBETA Yepe3 MII0CKONapalIesIbHYIO INTACTHHKY.

[Tpu nomoriu 3epkan @penens MoryduiIn HHTEpPEPEHIITMOHHBIE MTOTO0CHI, ITOJIb-
3ysiCh KpacHbIM cBeTOM. Kak n3aMeHurcs nurepdepeHnoHHas KapThuHa, €Ciau
TOT € OMBIT MPOBECTH B (UOJIETOBOM CBETE?

Yem oObsiCHSIETCS padyKHasi OKpacka MbUIbHOM TuieHku? [loueMy o mepe uc-
NapEHUS] MBUIbHOM IVIEHKU PACCTOSIHUE MEXK/y IIOJIOCAMU pacTeT?

Yro Takoe uHTepPepeHuns cBeToBbIX BosH? [ToueMy He Bo3HMKaeT uHTepde-
PEHIIMOHHOM KapTUHBI OT ABYX (dap aBTOMOOUIIE?

[Touemy nHTEpPEPEHIIMOHHBIE TTOJIOCHI, XOPOILIO PA3IMYMMbIE B TOHKUX ILJICH-
Kax, He HaOJII0Jal0TCsl Ha TOJICTOM KyCKe cTekna?

Konbua HerotoHna. [Tokaxkute xon jiydeil B oTpaxkeHHOM cBete? Paccunraiite
ONTUYECKYIO PA3HOCTH XO/a.

[Touemy npu HaGmoaeHNM Koziel HptoToHa cinemyeT BhIOUparh JIMH3Y € 00Ib-
LIUM PAJNYyCOM KPUBHU3HBI?

Konwua Herotona. [lokaxurte xoj ayyeld B npoxojdiieM cBere? Paccuuraiite

OIITHYCCKYIO Pa3HOCTH XOA4A. 3anuimre paanycC CBCTIIbIX U TCMHBIX KOJICII.
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75.

76.

7.
78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

Konbua HeroTona. [lokaxuTte X0/ Tydeil B OTpaXEHHOM CBETE? 3aluIINATE pa-
JINYC CBETJIBIX U TEMHBIX KOJIELI.

Kak oObsicHsieTCS TOSIBIIEHHE TEMHOTO U CBETJIOTO TISITEH B lIEHTpe KoJell Hbto-
TOHA NP HAOIIOIEHUU B OTPAKEHHOM U MPOXOJSIIEM CBETE?

B 4eM cocTouT siBIEHNE «IIPOCBETIICHUS ONTUKU?

[Touemy 1o mepe yaajieHus OT LEeHTpa UHTePHEPEHIIMOHHON KapTUHBI KOJIbLIA
HerotoHa pacnionaratorcst 6mmxe npyr k apyry? Ilouemy npu ocBemenuu oe-
JIBIM CBETOM YCTAHOBKH Jisl HabmoAeHus konel, HproTroHa oHun npuodperaror
PagyKHYI0 OKPACKY U UX YUCJIO YMEHBIIAETCS?

B kaxom citydae nosnygaroTcst 60s1ee TECHO pacrioI0KEeHHbIE KOJIbIIA - IIPU OCBe-
IIEHUU JIMH3bl CHHUM WJIM KPACHBIM CBETOM?

[Touemy B ieHTpe UHTEPPEPEHIIMOHHON KapTHUHBI MHOTAA HAOIIONAETCS TEM-
HOE, a MHOT/Ia CBETJIOE IISITHO?

MoxHo 51 HabmoAaTh UHTEP(EPEHIUOHHYIO KapTUHY C MOMOIIBIO JIUH3HI,
CpeaHsIs YacTh KOTOPOM 3aKkjieeHa yepHoi Oymaroii?

B uém cymHocTh siBenus qudpakmuu? [pu kakux ycrnoBusx AUpakiMOH-
HbIE SIBJICHUS 3aMETHBI?

Yro oOmiero u B uéM paznuune Mex 1y dgpdexkramu uHTephepeHnu u Judpax-
1004074

Chopmynupyiite mpuniun [ roiirenca-dOpenens

OObsicHUTE CYyTh MeTOAa rpa)UueCKOro CI0KEHUS aMILIUTY/I.

B uém npeumyniectBo AMGPAKIIMOHHON PEMIETKU KaK CIIEKTPAIbHOTO TPHO0-
pa 10 CPAaBHEHUIO C OTIEIbHOU IIEIBI0?

Cdopmynupyiite ycnoBus HaOMIOAEHUS ITIABHBIX U JOOABOYHBIX MUHHUMYMOB
JUIS IPO3pavyHON TU(PaAKIUOHHON PEIIETKH.

Yro xapakTepu3yeT yriioBas Jucnepcus crnekTpaibHoro npudopa? Kak ompe-
JENSAETCS yITIoBasi AUCIEPCUS I PELIETKN?

Cdopmynupyiite KpuTepHuil pa3penieHus IByX CIEKTPaIbHbIX JIMHUM (KpUTe-

puii Panes).
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90.

91.

92.

93.

94.

95.
96.

97.

98.

99.
100.

101.
102.

103.

104.

Yo Takoe pazperiarorias CliocCOOHOCTh (Cuila) CEKTPaIbHOTO IIpudopa?
Uem onpeaenseTcs pa3peniaronias cuia JuppakiimOHHON peméTKku?

Kak ycrpoena orpaxkarenbHas nudpakiuonHas pemetrka? Chopmynupyite
yCJIOBHE HAOMIONCHHS TJIABHBIX NU(PPAKIIMOHHBIX MaKCHMYMOB B TaKOH pe-
LIETKE.

B yem pasznmuune nudpaknmoHHbIX 3()PEKTOB Ha OTpakaTeIbHON U MPO3pad-
HOU pelieTKax?

B uewm 3akmtouaercst meron 30H @penens? [nomans u paaunyc 300 Openerns.
Kak onpenensiercss aMmintyia kojiebaHuii B IpOU3BOJILHON TOUKE?

B yem omimuune audpaxiuu Opaynrodepa ot audpaxiuu Openens?
Hudpaxuus Openens Ha KpyrioM orBepcTuu. Paccunraiite uncno 300 Ope-
HEJIs, YKIIQIbIBAIOMUXCS B OTBEpCTHH. [lomyunTe hopMyIibl 715 aMIUTUTY]L pe-
3yJABTUPYIOIIETO KOJICOaHUs U MPOaHATU3UPYNTE OTyUCHHBIM pe3ybTar s
CJIy4aeB YETHOTO M HEYETHOIO YMCJIIA 30H.

Jucniepcus u pazpenaroniasi CiocoOHOCTh MU pakmoHHOM pemieTku. Kpure-
puii Panes.

[Tpu KakuX yCIOBHUAX B IIEHTPE NUPPAKIIUOHHON KaPTUHBI OT KPYIIIOTO JAUCKA
HAOJI0IAETCsI CBETIIOE MATHO, a MPU KAKUX — TEMHOE MSTHO?
JudpakimonHas pemeTka 1 €€ OCHOBHBIC XapaKTEPUCTUKH.

MoxxHo 1 HaOmonaTh TU@PaKIMOHHYI0 KapTUHY Ha OTBEPCTHUSAX PAJINYCOM
MOPSJIKA HECKOJIBKUX CAHTUMETPOB?

Kak n3menurcs audpakiinoHHast KapTUHA, €CJIA 3aKPITh MOJOBUHY PEIIETKHU ?
Kak u3menutcs audpakiMOHHAsT KapTUHA OT JBYX IIEJIed MO CPABHEHUIO C
TuGpaKIMOHHONW KapTUHOW OT OIHOM 1miesun?

Hcrounuk 6emoro cBera, qudpakiimoHHas PelIeTKa U SKpaH MOMEIICHBI B BO-
ny. Kakue nu3meHeHus mpeTepruT Mpu dToM Iu(pakiimoHHas KapTHUHA, €Clu
YIJIbI OTKJIOHEHUS CBETOBBIX JIyUEH PEIIETKOM MaJIbl?

Halitu ycnoBue, onpenensollee HapaBiIeHUE HA MNIAaBHbIE MAKCUMYMBI ITPU

HaKJIOHHOM IIaJICHUU CBCTOBLIX BOJIH Ha PCIICTKY, CCJIK IICPUOI PCIICTKHU ddl
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kA, — e — k-mopsiiok cnekrpa.

105. VYcioBus maBHBIX MAKCUMYMOB U IJIABHBIX MUHMMYMOB JTU(PPAKIIMOHHOMN pe-
HIETKH.

106. Yto mpexacrasnsieT coO0W 30HHAS TUIACTHHKA.

107. Ha noBepxHOCTH I'paMILJIaCTUHKHU, pACCMATPUBAEMOM MO HEOOJBIINM YTIIOM,
BU/JIHBI IIBETHBIE TTOJIOCHI. OOBACHUTE MOYEMY?

108. ITouemy B mpupoze nudpakiivs 3ByKOBBIX BOJIH 00Jiee OUeBHIHA, YeM Tu(pak-
VST CBETOBBIX?

109. MBblI CIIBIIIIUM 3BYKH, JOHOCSIIMECS U3-3a yIia, HO HE BUJIUM UCTOYHUKA. O0b-
SCHUTE 3TO PA3JINYKE B PACIPOCTPAHEHUH 3BYKOBBIX U CBETOBBIX BOJIH.

110. IIpu M3roToBIEHUY NEPIAMYTPOBBIX IIyTOBHI] HA UX MIOBEPXHOCTh HAHOCHUTCS
Menbpdaiiias mrpuxoBka. [louemy mocnie Takoit 00pabOTKH MyrOBUIA UMEET
pagyKHYIO OKpacKy?

111. Yto Takoe yrioBas u duHerHas qucnepcusi? Kak oHM CBsi3aHbl MEXAYy COO0M?

112. Yro Oynet HabmoAaThCsl Ha dKpaHe, €CJIM Ha MyTH OT TOUEYHOTO0 MCTOYHHKA
MOCTaBUTh HEMPO3PaUHbIN JUCK, 3aKPbIBAIOIINI O0JbII0€ YKciio 30H Opene-
ns?

113. Yto OyneTr HaOmoaaThCsl Ha SKpaHe, €ClIM Ha MYTHU OT TOYEYHOTO MCTOYHUKA
MOCTaBUTh HEMIPO3PAYHBIN JUCK, 3aKPHIBAIOIINN HEOOJBITYIO YaCTh LIEHTPalb-
HOU 30HBI DpeHens?

114. Cdepuueckas BoaHOBAS MOBEPXHOCTH pasjeiieHa Ha m 30H Dpenensa. Uemy
paBHA aMIUIMTY/1a KOJIeOaHUM CBETOBOM BOJIHBI, CO3/1aBaeMasi B HEKOTOPOU TOU-
ke P. Bcelt cpepuyeckoi BOJTHOBOM MOBEPXHOCTHIO?

115. Cdepuueckas BOIIHOBasi HOBEPXHOCTh pas/esiena Ha m 30H @penens. Kak ot-
HOCSITCSL aMIUIUTYJa KoJieOaHUM CBETOBOI BOJHBI, CO3/laBaeMasi B HEKOTOPOii
Touke P., TOJIBbKO LeHTpasibHOM 30HON DpeHens, K aMIUIUTY/e KoneOaHuil cBe-
TOBOM BOJIHBI, B TOH K€ TOUYKE, €CJIM OTKPBIT BECh BOJITHOBOU (hpoHTA?

116. Yto Ha3bIiBaeTcs nojsipusanueii ceera? ECTeCTBEHHBIN U MOJIIPU30BAHHBIN CBET.

117. Kako¥ cBeT Ha3bIBaETCA MIIOCKO-TOISAPU30BaHHBIM? [ [0JIsIpr30BaHHBIM O KPY-
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118.
119.
120.
121.
122.

123.

124.
125.

126.
127.

128.

129.

130.
131.

132.
133.
134.

ry; 11O DJUIAIICY ?

Uto Ha3bIBaIOT cTeNEHbIO noyisipu3anuu ceeta? Kak ona onpenensercs?
KakoBo Ha3HaueHue nonsipu3aTopa U aHaauzaropa?

JlaliTe onpenieeHne MOHATUIO «IJIABHOE CEYEHUE MOJISIPU3ATOPAY.

Yro takoe nossipous1? OObICHUTE IPUHIIUI IEHCTBUSA MOJIIPOUIA.
Chopmynupyiite u 3anuimuTe 3aKkoH Maitoca. byaer iy BbINOIHATHCS 3aKOH
Mamnroca npy IpOXOXKICHUM YEpe3 aHAINU3aTOP YaCTUYHO IOJISPU30BAHHOIO
ceera?

B uém oTiinune ecTeCTBEHHOIO CBETA OT MOJIsipu30BaHHOr0? [ Inocko-nonspu3oBaHH
OT YaCTUYHO MOJIAPU30BAHHOIO cBeTa? JIMHEMHO-MOISIPU30BAHHOTO OT €CTe-
CTBEHHOI'O ¥ YACTUYHO MOJISIPU30BAHHOTO?

YTo Ha3BIBAIOT MJIOCKOCTHIO KOJICOAHUM AIEKTPOMAarHUTHON BOJTHBI?

IIycTp Ha ITyTH €CTECTBEHHOI'O CBETA MHTEHCUBHOCTHIO 10 HaxonsATces 1Ba mo-
asipouia (0€3 moTepsb), MITIOCKOCTH KOTOPBIX PACIIONOKEHBI MO HEKOTOPBIM yT-
JoM A. YeMy paBHa HHTEHCUBHOCTb CBET MOCJIE€ TPOXOKACHHS KaXKI0TO U3 MO-
JSIPU3ATOPOB.

[Tonsipu3zanus cBeTa npy OTPaKEHUHU U IpesIoMIIeHUH. 3akoH bprocTepa.
Yemy paBeH yroj MexAy OTpaKCHHBIM U MPEJIOMIIEHHBIM JIydaMH, €CIIU yToJl
naJeHus cBeTa paBeH ynty bprocrepa? Kak 3To nokas3ars?

JIBoitHOe myuenpenomiienre. Kakue mydn Ha3bIBatOTCsl OOBIKHOBEHHBIMU U HEOOBIK:
HOBEHHBIMU TIPU ABOMHOM JTy4eNPeTIOMIICHUH?

Kakue ogHOOCHBIE KpUCTAIIIbI HA3bIBAOTCS MOJOKUTEIBHBIMU U OTPULIATEIb-
HBIMU?

Yro Takoe aHM30TpoIUs. MeToabl NOJIy4YEeHUsI UCKYCCTBEHHOW aHU30TPOIHUU.
B ueM 3akiroyaeTcs BpallleHHe MII0CKOCTH noispu3anuu’? [IpaBo- u 1eBoBpa-
HIAOIIME ONTUYECKU AKTUBHBIC BEILIECTBA.

Kak 00bsicCHUTH BpallieHHue MIOCKOCTH TOJISIPU3aIiu ?

Yro npencrasisieT cOOOH HUKOJIb?

Kaxk n3MeHuTCs moa0KEeHHUE IJI0OCKOCTH noJsipru3anunu, CCJIn HHHeﬁHO—HOHHpHSOBaH]
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135.

136.

137.

138.

139.

140.

141.

142.

143.

144.

145.

146.

147.

148.

149.

150.

CBET IMPOIYCTUTh YEPE3 CIIOM aKTUBHOIO BEILIECTBA, a 3aT€M, OTPa3HB €ro OT
3epKaJia, MPOMYCTUTh Yepe3 Ty ke cpey B 00paTHOM HarpapiIeHUU?

MoKeT i My4OK JINHEWHO-TIOJISIPU30BAHHOTO CBETA, TPOUIA YEPE3 KPUCTAII-
JMYECKYIO IUIACTUHKY, OCTABaThCsl TUHEUHO-MOAPU30BAHHBIM?

MookeT i HabIr0AaThCsl IBOMHOE TyUETPETOMIICHHE B )KUIKOCTAX ?

MoryT 1 IpOI0IbHBIE BOJIHBI OBITh TII0CKO-TIOJISIPU30BAHHBIMU ?

Kaxoit Bektop E nnu B o6nagaet doroxumudeckum neicTBruem?

[Touemy cBeT, OTpaKE€HHBIN OT TPAHULIBI pa3eia IBYX JUDJICKTPUKOB IO yT-
oM bprocTepa, ABAsSE€TCS MIOCKO-TIONSPU30BAHHBIM?

OO0mbsicHuTe HHTEP(DEPEHITUIO JIyUei Ha MITACTUHKE TOJIIIMHON B IIEITyIO BOJIHY.
YcnoBusg MakcuMyMa 1 MUHUMYMa.

OObsicHuTe UHTEP(PEPEHIINIO JTydell Ha TUTACTHHKE TOJIIUHOW B TIOJBOJIHEI.
YcnoBust MakciMymMa 1 MUHUMYyMa.

OO0bsicHuTe HHTEPPEPEHIINIO JTyuel Ha TUIACTUHKE TOJIIIMHON B YETBEPThH BOJI-
HBI. YCJIOBUSI MAKCUMYMa U MUHUMYMa.

YeMy paBeH yroyl MeXAy IUIOCKOCTAMM MOJIIPU3aTOpa M aHAJIA3aTOpPA, €CIU
MHTEHCUBHOCTb €CTECTBEHHOIO CBETA, MPOLIEAIIETO YEPE3 MOJSAPU3ATOP U aHA-
JM3aTop, YMEHBIIIWIACH B YETHIPE pa3a?

EcrecTBeHHBIN CBET MaJaeT Ha TOBEPXHOCTH CTEKJa N0 yrioB bprocrepa. Ue-
My paBHa CTENEHb MOJAPU3ALNHN OTPAKECHHBIX JTydeil?

Crenenp nosisipuzanu P yacTuuHO monsipu3oBaHHOTO cBeTa paBHa 0,5. Bo
CKOJIBKO pa3 OTIIMYAETCA MAKCUMaJIbHAs! HHTEHCUBHOCTD CBETA, ITPOITyCKaeMO-
r0 Yyepes3 aHaJau3aTrop, OT MUHUMAJIbHOM ?

B uem 3akmrouaercs addext Keppa?

B uewm 3akimouaetcs apdext Papanes?

YTo Takoe TEMmIOBOE U3IIyYeHHE. XapaKTEepPUCTUKH TEIJIOBOTO U3ITyUYEHHS.
Chopmymnupyiite u 3anumurte 3akoH Kupxroda. Crneactsus u3 3akoHa Kupx-
roda.

3akon Kupxroda B unterpaibHoit popme.
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151.

152.

153.

154.

155.

156.

157.

158.

159.

160.

161.

162.

163.

164.

165.

166.

Cdopmynupyiite u 3anumunrte 3akoH Credana-bonapiimana. O0bsiacHUTE BETU-
YUHBI B HETO Bxopsmue. M300pa3ute rpaguuecku 3aBUCUMOCTh CHEKTPaIIb-
HOM M3JTy4aTeIbHOU CIOCOOHOCTH OT YaCTOThI UJIU JIJTUHBI BOJTHBI.

Yrto Ha3bIBaETCS CHEKTPAIBLHOMN JIy4eHCITyCKaTEIbHON CITIOCOOHOCTHIO Tena?
JaiiTe onpeneneHne CeKTpaabHOM MOIIOMATeNbHOM CIIOCOOHOCTH TeJa.
UYrto Takoe abcomoTHO yepHOe Tenno? Ero moxens. Kakoe Teno Ha3siBaeTcs ce-
PBIM.

Yro Takoe MHTErpajbHas JydeuciyckarelbHas cnocoOHocTh Tena? Kak ona
CBsI3aHa CO CIEKTPaIbHOM JIy4eUCIyCKaTENbHOM CIIOCOOHOCThIO Tena?
OnumuTe TPUHUMUIT JEHCTBUS ONITUYECKOTO MUPOMETPA.

SpxocTHas, IBETOBask U UCTUHHAS TEMIIEpaTypa.

[Tpu xakoil Temneparype (MpuOIU3UTENBHO) HArPEThIE TENa AAI0T BUIUMOE
uznyudenue? Kakoe uzinyuyeHue ucxoausao Obl OT HArpeThIX TE IPHU MEHBIIEH
Temreparype?

Kakyto TeMnepatypy A0IKHO UMETh a0COIIOTHO YEPHOE TEJO, YTOOBI MAKCH-
MyM €r0 U3ITy4EeHHUs JIeKAJl B KpaCHOM 00JsiacTu criekTpa?

3akoH Buna. OO0bsicHUTE BEIUYUHBI, BXOASAIIME B 3aKOH. [ [puMeHuM 11 3aKOH
Buna ko Bcem Tenam?

3anuiute U oobsicuure popmyny Panes-/[xunca. YasrpaduoneroBas kata-
cTpoda.

3anummre dopmyny [lnanka nias mydencmyckarelbHOW CIOCOOHOCTH abco-
JIIOTHO YE€PHOTO Tena.

JaliTe onpeneneHne CeKTpaIbHON MIOTHOCTU 3HEpruu u3nydyeHus. Kakosa
Pa3MEpPHOCTb 3TON XapaKTEPUCTUKU ?

JaiiTe onpeneneHue ucmyckareabHoM criocoonoctu Tena. Kakosa pasmepHocTh
ATOU XapaKTEPUCTUKU?

Chopmymnupyiite runotesy [manka o KBaHTOBAaHUM YHEPTHH U3 TydeHHSA. UTO
Takoe noctossHHas [Lranka?

Yro Takoe ¢poton? Ero cBolicTaa.
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167.
168.

169.

170.

171.

172.

173.

174.

175.

176.

177.

Kakoe cocrosiHue Ha3bIBa€TCsl PABHOBECHBIM.

NneanbHO oTpaxkaroniee U abCOIIOTHO YEPHOE TENO MOMYyYaroT OJJMHAKOBBIE
KOJINYECTBA CBETOBOM sHEpruu. KakoBo paznuyue B OTJaBA€MbIX SHEPIUSIX U
B MEXaHU3ME OTAAaYu YHEPTrun?

JIBa Tena UMEIT OAMHAKOBYIO SIPKOCTh CBEUEHHUS B Y3KOM JIMANA30HE YaCTOT.
[Tpy KakKMX COOTHOUICHHUSX MEXIY MOMIOMIATEIbHBIMU CIIOCOOHOCTSIMHU Tel
BO3MOXKHBI CIICIYIOIIME BapuaHThl HepaBeHCTBa Temneparyp T1 > T2, Tl <
T2, T1 =T2?

JIBa Tena MMEIOT OJMHAKOBYIO TeMriepatypy. [Ipu ncnonb30BaHUU 3€JI€HOTO
cBeTOo(prIIbTpa HAOMIOAAETCS OJIMHAKOBAs SAPKOCTh cBeueHus ten. [lo xakoi
IMPUYMHE MOXKET HAPYIIUTHCS PABEHCTBO SIPKOCTH CBEUYEHUS ITUX TEJ, €CIU
3aMEHUTD 3€JICHbII CBETOQUIBTP CUHUM CBETO(PUIBTPOM.

[[Tap 1 TOHKasA IIaCTUHA UMEIOT OJUHAKOBYIO Maccy. [Ipu nporyckaHuu dex-
TPUYECKOTO TOKA B HUX BBIJEISETCA paBHOE KOJIWYECTBO TEIUIOTH. Temmepa-
Typa KaKkoro Tejia IOCTUTHET OOJBIIET0 3HAYE€HUS B COCTOSSHUM TEPMOAUHAMU-
YECKOT'0 paBHOBECHSI?

W3iy4aeT i 3JIeKTpOMarHUTHBIE BOJIHBI CTYJI, HA KOTOPOM Bbl CUAUTE; KHUTA,
KOTOPYIO BBl UUTaeTE?

[Tpumenute Gpopmyny [lnanka s ydencnycKkareabHOM ciocoOHOCTH adco-
JIOTHO YEPHOTO TeJla JJI MajbIX U OOJIBIINX YACTOT.

Ecnu 3amisHyTh B OTBEPCTHE MOJIOCTH, CTEHKU KOTOPOH MOIEPKUBAIOTCS TTPU
OTNpEeNEICHHON TeMneparype, HUKaKue BHYTPEHHUE AeTanu (IIepOXOBaTOCTH
CTEHOK, UX KOH(pUrypauus u T.1.) He OyayT paznuuumsl. [louemy?

Kak n3aMeHnuiach remneparypa abCoIFOTHO YEPHOTO TEJA, €CIIU JIJIMHA BOJIHBI,
Ha KOTOPYIO NPUXOJUTCA MAKCUMYM U3Ty4EHHMs], yBEJIMUMIIach B 3 paza’?

Bo ckonbko pa3 m3aMeHusIach TeMieparypa aOCOJIIOTHO YEpHOTO Tena, €CiH
MOIIIHOCTb M3JIy4YEHUS 3TOTO Teja yBeJaIuuuiach B 16 paz?

YTo cocTaBisieT 0CHOBY AJIEKTPOHHOIO MapamMaruuTHoro pe3oHanca (JI1P)? B

KAKOM JIMaIla30He JIeKaT pe30HaHCHbIE 4acToThl criektpa DIIP? Kakue sBne-
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178.
179.

180.
181.

182.
183.
184.
185.
186.
187.
188.
189.

190.

191.

192.

193.

194.

195.

196.

197.

HUS JIeKaT B OCHOBE SIZIEPHOTO MAarHUTHOTO Pe30HaHca?

VYKakuTe UCTOYHUKU MAarHUTHOTO TOJIsI aToMa.

Bo ckonbko pa3 pa3nuyaroTcs CIIMHOBOE U OpOUTAIbHOE THPOMAarHUTHBIE OT-
HOIIIEHUS 11 DJIEKTPOHA?

HazoBure kBaHTOBbIE uncia aToMOB. [losgcHUTe UX PU3NYECKUI CMBICIL.
Kakne n3MeHeHus1 JHEPTeTUYECKOTO CIIEKTPpa aToMa BO3ZHUKAIOT MPH BO3/CH-
CTBHM MarHWTHOTO MOJIsA?

Kakue 3nauenus Mmoxet npunumarb Gakrop Jlanae? Yro on xapakrepusyerT?
B dem 3axmtouaercs 3¢ dext 3eemana?

Yro Takoe aHoMabHBIN A PekT 3eemana?

OnumuTe MOJIENb AASPHBIX 00004eK, pa3padoTanHyio bapTierom.

YTto Takoe cnuH aapa?

B dem 3axmrouaercs npunuun [laymu?

3anuIIrMTe BRIPAXKCHUE IS MATHUTHOTO JTUTTOJILHOTO MOMEHTA.

B ueMm paznuuue si1epHOro MarHUTHOTO PE30HAaHCA U 3JIEKTPOHHOTO Mapamar-
HUATHOTO pe30HaHca?

UTto Takoe si/iepHbli MarHUTHBIN pe3oHaHc (SIMP)? Jlnsa kakux 1ieaei ucrob-
3yercs meron AIMP?

YTo XapaKkTepusyeT AIepHOE CHUHOBOE YHUCIIO?

I'maBHBIE KBAHTOBBIE YKcIia. YTO OHU XapaKTEepU3yIOT?

Onumute monens atoma Tomcona. [Touemy 3Ta Mojiesib aTOMa HECOCTOSITEIb-
Ha?

Yro npeacrasiseT codoi manerapHas mojaeinb atoMa? Kakoe ctpoeHue umeer
COMIACHO ATOM MOZENIH aToM BoJoponaa?

B dyem coctouT npuHOIMNUAIBHOE pa3nnuue Mojelen aroma o bopy u Pesep-
dopay? Uto y HuX oO1iero?

YTo noHUMAIOT NOJ1 3HEepruent aroma? Kakoe coCTosiHuE aroma Ha3bIBaKOT OC-
HOBHBIM, a KaKO€ BO30YKICHHBIM?

B 1yeMm coctosT noctynarel bopa?
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198.

199.

200.

201.

202.

203.

204.

205.

206.

207.

208.

209.

210.
211.

212.

213.

Kakumu crioco6aMu MO>KHO IEPEBECTH aTOM B BO30YkKI€HHOE cocTosiHue? Mo-
KET JIM aTOM IPHU NEPEXoJie B BO30YKIEHHOE COCTOSHUE IMOIVIOIATh MPOU3-
BOJIbHYIO MOPLHIO 3HEprun? UTo Ha3bIBAETCS SHEPTUEU HOHU3ALNH 7

KakoB MexaHW3M M3JIy4EHHS U MOITIOMIECHUS dJIEKTPOMArHUTHBIX BOJIH aTOMa-
Mu 1o Teopuu bopa?

3anuIunTe BIPAKEHUS U1 CTAIMOHAPHBIX COCTOSHUM, BHITEKAIOIIUE U3 TEO-
pun bopa. Hapucyiite cxemy 3HEPreTMHeCKHMX YpPOBHEM aroMa BOAOPOJA U
0O0BSICHUTE, BCIIEJICTBUE KAKUX MEPEXO/IOB MOIYUYaIOTCSl CEPUU CIIEKTPAIbHBIX
JVMHUM aroMa Bojopoaa?

Cdopmynupyiite nmpaBuiia kBanToBaHus. [1o kakoi ¢hopmyie pacCUMTHIBACTCS
paanyc 60poBCKUX opOUT?

B ueM cocrout nuckpetHbiit xapakrep uznydenus? [lo kakoi popmyrne MOXKHO
paccuuTarh BO3MOKHBIE YACTOTHI M3JIYUYEHHS aTOMa Bojopoaa?

B 1em cocrosT TpyaHocTu Teopur bopa B 00bSCHEHHH CIIEKTPOB U3TyUYCHUS
CIEAYIOIIMX 332 BOJOPOJIOM 3IEMEHTOB?

Jluneituarsie ciekTpbl. Kak onn 06pazyrorcs?

Kaxoli crieKTp Ha3bpIBaeTCs CILIOIIHBIM U KaK OH BO3HUKAET?

YTo Ha3bIBAECTCS CHEKTPAIBLHOM cepuei?

CdopmynupyiiTe MPUHIIAT HEONPEACTICHHOCTH | eif3endepra.

[Ipu BBIMOTHEHNU KaKUX YCIOBUN MOXKET HAOII0AAThCS MOTTIOIIEHUE SHEPTUU
AIIEKTPOMArHUTHOIO IO AIpOM?

B kaxoii Bus1 mpeoOpa3yeTcsi 3HEPrUs ANEKTPOMArHUTHOTO TIOJISL ITPU SIIEPHOM
MAarHuTHOM pe30HaHce?

B kakoM OmbITE YCTAHOBJIEHO KBAHTOBAHUE MArHUTHBIX MOMEHTOB aTOMOB?
3anuIINTe BBIPAKEHUE ONPEIEISIONIEE YHEPTUIO B3AUMOJEHCTBHS MArHUTHO-
IO MOMEHTA aTOMa C BHEIIHUM MArHUTHBIM ITOJIEM.

Uto takoe TyHHENbHBIH 3P dekT? OObSICHUTE TYHHENBHBIN 3(DQEKT ¢ moMo-
I[bI0 COOTHOILIEHHS HEOITPEAEIEHHOCTH.

Kaxkue IMPOBOAHUKHN HA3bIBAIOT BBIpO)KI[eHHBIMI/I?
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214.
215.

216.
217.
218.

219.
220.

221.
222.

223.

224.
225.

226.
227.
228.
229.

230.
231.

232.

OOBbsicHUTE BOJIBTAMIIEPHYIO XapaKTEPUCTUKY TYHHEJIBHOTO TUO/A.
3anumute ypaBHenue llpenunrepa ajis yacTuiibl, IPOXOASILIEH MOTEHIUAIb-
HBIN Oaphep.

DuU3NUECKUN CMBICT BOJTHOBOW (DyHKITHH.

Yro Takoe k03PPUIUEHT Mpo3payHOCTH Oapbepa?

OT 4ero 3aBUCHT BEPOSITHOCTh TYHHEJIMPOBAHUS YACTULBI YEPE3 TOTEHIMATIb-
HBIN Oapbep?

OnuumTe TpUHIKUI JEHCTBUS TYHHEIBHOTO UO/A.

Hapucyiite 30HHBIE quarpaMmbl U OOBSICHUTE MO HUM PabOTy TYHHEIbHOIO
onaA.

Kak 00pa3yrorcst sHepreTu4ecKre 30Hbl B TBEP/IbIX Tellax?

Kak 3anoyHA0TCS 3JIEKTPOHAMH YHEPIETUYECKUE 30HBI B METAJUIAX, TUDJIEK-
TPUKAX U MOJIYIIPOBOJHUKAX?

Kaxue monynpoBoJHUKHN Ha3bIBAIOTCSI COOCTBEHHBIMH, KAKHE N-THUIIA, a KAKUE
p —Tuma?

Yro Takoe p-n- nepexon? [IpuHumMn genucTBus.

Hapucyiite u 00bsCHUTE BOIBT-aMIIEPHYIO XapaAKTEPUCTUKY TYHHEIBHOTO JIU-
oza.

Yem 00yClI0BIEH HHKEKIIMOHHBIN TOK Yepe3 p-n-nepexon?

Yo Takoe sHEprUs (YypoBeHb) Depmu?

KakuM cBolicTBaM J0OKHA YIOBJIETBOPSITH BOJIHOBASI (PYHKIUsA?

Kakue cocTosiHusi Ha3bIBalOTCS BBIPOXKACHHBIMU? UTO Takoe KPaTHOCTbH BbI-
poxaeHus?

B uewm 3akitouaetcs puznueckuii CMbICT BOJTHOBOU (DyHKIIUN?

Kak 0003Ha4atoT 1 Ha3bIBAIOT COCTOSHUE 3JIEKTPOHA C PA3HBIMU OPOUTANIbHBI-
MU KBaHTOBBIMH YHCIIAMU?

Oneit HTepHa u I'epnaxa. CriiH 1 MAarHUTHBIA MOMEHT 3JIEKTPOHA.

Bech KOMIUIEKT KOHTPOJIbHO-U3MEPUTEIIHHBIX MaTePHAIOB s TPOBEPKH CHOp-

77



MHUPOBAaHHOCTH KOMIIETCHIIMM (MHAMKATOpa KOMIIETCHIIMHM) Pa3MEILIEH B 3aKpPBHITON

4acTH 1O ajpecy, yKa3aHHOMY B II. 5.3
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6.3 TI'paduk TeKkymero KOHTPOJIs yCIeBAeMOCTH

Heneas Tembl 3aHATHH Buja konTpoOsst
3 Tema 2. OCHOBHBIE TTOHATHS MEXaAHUKH KonnokBuym
5 Tema 2. OCHOBHBIE TTOHATHS MEXAaHUKH KomnokBuym
7 Tewma 4. Jlunamuka TBEpaOrO TENa KonnokBuym
8 Tema 5. 3akoHBI cOXpaHEHUs KontponbHas pabora
9 Tema 5. 3aKoHBI COXpaHEHUS Komnoxsuym
11 Tema 6. 'apmonnueckuii ocunsuisrop. ['apmonndeckuii ocumi- | Komtokuym
JSTOP € 3aTyXaHUEM
13 Tema 6. "'apmonnyeckunii ocrpuiaTop. ['apmMonndeckuii ocuwi- | Komnoksrym
JSITOP C 3aTyXaHUEM
15 Tema 6. 'apmonmnueckuii ocunsuiarop. ['apmonndeckuit ocumi- | Komnokuym
JSTOP € 3aTyXaHUEM
16 Tema 13. SIBnenus nepenoca KontponbHas padora
26 Tema 14. DnekTpudeckoe mojie B BaKyyMe KomnokBuym
28 Tema 15. DnekTpocTaTHYecKoe MoJie B BEIIECTBE KomnnokBuym
30 Tema 15. DnekTpocTaTudecKoe MoJjie B BEIIECTBE KomnnokBuym
31 Tema 18. DnexTpuueckuii TOK B BaKyyme, B razax, B moiymnpo- | KontponbHas padota
BOJTHUKAX
32 Tema 18. Dnexkrpuueckuil TOK B BaKyyMe, B razax, B mosymnpo- | KommokBuym
BOJTHUKAX
34 Tema 19. MaruutHoe nosie KonnokBuym
36 Tema 19. MaruutHoe nosie KomnokBuym
38 Tema 20. MaruuTHoOe MoJI€ B BEUIECTBE KonnokBuym
39 Tema 22. DneKTpOMarHuTHbIE BOJIHbI KontponpHas pabora
55 Tema 23. I'eomeTpuueckas onTHKa Koinoxsuym
57 Tema 24. BonHoBas ontuka Konoxsrym
59 Tema 24. BonHoBas ontuka Komnoxsuym
60 Tema 24. BonHoBas onTrka KontponbHas pabora
61 Tema 25. Atom Komnoksrym
63 Tema 26. TeruioBoe u3irydyeHue Komnoksuym
65 Tema 27. ®oTOHBI Konmnoksrym
67 Tema 29. DneMeHTbl KBAHTOBOM MEXaHUKU KomnokBuym
68 Tewma 35. DneMeHTapHBIE YaCTHUIIBI KontponbHas padora

6.4 Meroauka TeKylero KOHTPOJIs

Ha JICKIIMOHHbIX 3aHATHUAX

Tekymuii KOHTPOJIb BKIFOYAET B ce0s1 KOHTPOIIb NocerniaeMoctu (He MmeHee 80

% 3aHsATHIT), IO pe3yabTaTaM KOTOPOIO CTYJIEHT MOJIy4YaeT HOMYyCK Ha SK3aMeH.

Ha J1a00paTOPHBIX 3aHITUAX
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- [TopsiioK BBITIOJIHEHUS JTJA00PATOPHBIX padOT, MOJATOTOBKH OTUYETOB U UX 3a-

IIUTHI

B nponecce o6ydenus o aucuuminae « Puznka» cTyaeHT 00s13aH BbITOIHUTh
11 / 21 naGoparopubix padot. [lon BbimomHEeHUEM 1a00PATOPHBIX PabOT Moapaszy-
MEBaEeTCsl MOJArOTOBKa K paboTe, MpOBEAEHUE SKCIIEPUMEHTAIbHBIX MCCIIEOBAHUM,
NOATOTOBKA OTYETA M €ro 3aluTa Ha KojutokBuyme. [locne maboparopHoii paboThI
Ha cJIeyrolIel Heslelne mpeyCMaTpruBaeTcs MpoBeIeHNe KOJUIOKBUyMa, Ha KOTOPOM
OCYIIECTBIISICTCS 3alluTa JaboparopHoi paboThl. BeinmonHenue nabopatopHbIX pa-
00T CcTyJeHTaMU OcCyIecTBiseTcs B Opuranax a0 3 uenoek. OdopmiieHue orye-
Ta CTYJIEHTaMHU OCYIIECTBIISICTCS MHIWBUIYAIbHO B COOTBETCTBUU C MPUHSATHIMU B
CIIOI'DTY npaBunamu oopmiieHus CTyeHYecKkux padot. OTuer opopmisercs mno-
CJIe BBITTOTHEHHSI IKCTIEPUMEHTAIILHBIX UCCIIEIOBAHUHN U MPEACTABISIETCS Tperno/a-
Bareio Ha mpoBepky. [locme mpoBepku ordyer n1MOO0 Bo3BpamaeTcs (MpU HATUYUH

3aMEUYaHui) Ha 10pabOTKY, IMOO MOAMUCHIBAETCS K 3aIUTE.

JlaGoparopHbie pabOTHI 3aITUIIAIOTCS CTYICHTaMU UHAUBUAYaIbHO. KaxbIit
CTYJICHT MOJIy4YaeT 2 BOMPOCA U 3aJ1a4y MO TEOPETUYECKON YACTH, WU IO MPOLEAYPE
MIPOBEICHHS SKCIIEPUMEHTATBHBIX UCCIIEIOBAHUM, YIIH TI0 TTOCTEAYIOIIeH 00padoT-
K€ PE3YJIbTATOB, MOCIE YEr0 €My MPEIOCTaBISAECTCS BPEMS JIJIsi TOATOTOBKHA OTBETA.
[Ipu oOcyxJieHnn OTBETa MPENoAaBaTe]ib MOXKET 3aJ1aTh HECKOJIBKO YTOUHSIOIIUX
BOIIPOCOB, TAK)K€ CTYJACHT JIOJDKEH OOBSICHUTH aJITOPUTM peIIeHus 3aaadn. B ciy-
4ae €CJIM CTYJEHT AEMOHCTPUPYET JOCTATOYHOE 3HAHKE BOIIPOCa, paboTa CUUTAETCS

3alUIIEHHON.

Ha 3amuTe nabopaTtopHoi paboThI CTYIEHT I0JDKEH MOKa3aTh: TOHUMaHUE Me-
TOJIMKH MCCIICIOBAHUS U 3HAHUE 0COOCHHOCTEN e€ MPUMEHEHN s, TOHUMaHUEe U yMe-
HUE 00BICHATH 0COOCHHOCTH IMTPUMEHSIEMBIX METO/IOB, BO3MOYKHBIEC 00JIACTH X MPH-
MEHCHHS U T.Jl., YMEHHE JaBaTh KAYECTBECHHYIO U KOJIMYECTBEHHYIO OLICHKY TIOJTy9ICH-
HBIX DKCIIEPUMEHTAJIBHBIX PE3YJIBTaTOB M IMPOTHO3UPOBATH PEAKIIMH HCCIIETyEMOTO

0o0BbeKTa Ha Pa3JINYHBIC BOSﬂGﬁCTBHH, HAaBbIKHM U YMCHUA, HpI/IO6pCT€HHBI€ IIpHU BbI-
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MOJIHEHUH JTA00paTOPHOM PabOTHI.

[IprMepsl KOHTPOJIBHBIX BOIIPOCOB U MEPEUYEHD 3a/1a4 IPUBEAECHBI B COOTBET-
CTBYIOILIUX METOIUYECKHUX YKa3aHUSX 10 BBIMOJIHEHUIO Ta00paTopHbIX padboT. Teky-
M KOHTPOJIb BKJIFOYAET B c€0s1 BBHITIOJIHEHUE, CAAYy B CPOK OTYETOB U MX 3aIIUTY O
BCEM J1TaOOpaTopHbIM padboTaM, IO pe3ysbTaraM KOTOPOM CTYIEHT NOJydYaeT JOIMyCK

Ha 5K3aMCH.
HA NPAKTHYCCKHUX 3aHATHUAX

Tekyuii KOHTPOJIb BKIFOYAET B ce0si KOHTPOIIb ToceriaeMoctu (He MmeHee 80

% 3aHATUI), IO pe3yJIbTaTaM KOTOPOTO CTYJIEHT MOJIy4YaeT AOMYCK Ha K3aMEH.

B xoze npoBeaeHUsT MpakTUYECKUX 3aHITUN CTYEHT MUIIET 2 KOHTPOJIbHbBIC
paboThI 32 CEMECTp, TAKXKE 1IeJIeCO00pPa3HO MPUBJICUEHHUE CTYIACHTOB K KaK MOYHO
0oJiee aKTUBHOMY PEIICHHIO 3aa4, 0OCYKJICHUAX U T.1. [[pr 3TOM aKTUBHOCTH CTY-
JIEHTOB TaKXE€ MOXKET YUUTHIBATHCS MPEINoIaBaTesieM, Kak OMH U3 CIIOCOOOB TEKY-

LIEr0 KOHTPOJISI HA MTPAKTUYECKUX 3aHATUAX.
Kputepun oneHuBaHus: KOHTPOJIBHBIX PaboT:

O1nieHKa ”OTJIIMYHO” CTABUTCSI, €CJIM BCE MPEIJIOKEHHBIC 3a]a4M PEIICHBI Mpa-
BIIbHO. O1IEHKA ’XOpOIIo™ CTAaBUTCS, €CJIM OAHA 3aj1a4a He pemieHa. OueHka ~yno-
BJIETBOPUTEIIBHO CTABUTCS, €CJIM JIBE 3a71a4l HE PEIICHBI WJIK PEIICHbI HEMTPaBUIIb-
HO. OlleHKa “HEY/I0BJIETBOPUTEIILHO CTABUTCSI, €CJIU TPU U OOJIee 3aaur HE pellie-

HBI, XOJI PELICHUS HENTPABUIbHBIN.
CaMOCTOSATeIbHOI padoThI CTYICHTOB

KoHTpoas caMocTosTENbHOM pabOThl CTYACHTOB OCYIIECTBISETCS HA JIEKIIH-
OHHBIX, JTJA0OOPATOPHBIX U MPAKTUYECKUX 3aHATHSAX CTYJACHTOB MO METOAUKAM, OIH-

CaHHBIM BBIIIIE.
MeToauka npoMes;KyTOYHOM aTTeCTalMH

[To pe3ynbraTraM BBINOJIHEHUS B KaKJIOM CEMECTPE 2 KOHTPOJIbHBIX padoT Ha

81



MPAKTUYECKUX 3AHATHSX, a4 TAKKE BBIIIOJIHEHHS U CIaY¥ B CPOK OTYETOB IO BCEM
1a00paTOpHBIM paboTaM M 3alllUTy UX Ha KOJUIOKBUYME CTYACHT IMOJIY4YaeT JOIMYyCK

Ha 3K3aMCH.

DK3aMeH IpeCiIcaycCT UCJib OUCHUTD ITOJIYUYCHHBIC TCOPCTUYCCKUC 3HAHUSA, YMC-
HHUC UHTCTPHUPOBATL IIOJYYCHHBIC 3HAHUA W IMIPUMCHATH UX K PCHICHUIO IMPAKTHYC-

CKMX 3a/a4.

DK3aMeH MPOBOAMUTCS MO OMieTaM B YCTHOW WM MUCbMEHHOU (opme 1o
B BHUJI€ TeCTOB. BO3MOXHO coueTaHue 3Tux (OpPM M UCIOJIb30BAHUE TEXHUYECKHUX
cpeacTts. @opma NMpOBEICHUA IK3aMEHA U NIEPEYEHb BOIIPOCOB, BEIHOCUMBIX Ha DK-
3aMeH, yCTaHaBlIMBaeTca Kadenpoi GU3NKHU, U JOBOAUTCS O CBEJACHUS CTYICHTOB
710 HaJyaJia CeCCUU. JK3aMEHATOpPy IPEIOCTABIISIETCS MPABO 3a7aBaTh CTYIECHTY BO-
IPOCHI CBEpX OusieTa, a Takke, IOMUMO TEOPETHUECKUX BOIPOCOB, JaBaTh 33J1auu
Y MIPUMEPBI 110 MPOrpaMMe JTAHHOTO Kypca. Bo BpeMs sK3aMeHbI CTYAEHThI MOTYT
MOJIb30BATHCS C PA3PEIICHUs 3K3aMEHATOpa CBOMM KOHCIIEKTOM JIEKILIH, CIIPpaBOY-

HOU JINTEPATYPOU.
Kputepuu onieHrBaHus Ha YK3aMEHE:

- POTIMYHO” - TEOPETHUECKOE COAEPKaHUE Kypca OCBOEHO MOJHOCThIO (0€3
po6esIoB), HEOOXOAMMBIE MTPAKTUYCCKHUE HABBIKK pabOThI C OCBOCHHBIM MaTepHa-

J0M c(HhOPMHUPOBAHBI;

- ’XOponIio” - TEOPETHUYECKOE COJEPHKAHUE Kypca OCBOCHO IMOJHOCTHIO (0e3
poOEJIOB), HEKOTOPHIE MPAKTUYCCKUE HABBIKM PabOThl C OCBOSHHBIM MaTepHaIoM

c(hopMHUpPOBaHBI HEAOCTATOYHO;

- ”YIIOBJIETBOPUTEINILHO - TEOPETUUECKOE COJIEpKaHME Kypca OCBOEHO YaCcTHY-
HO (TpoOesbl HE HOCAT CYIIECTBEHHOIO XapaKTepa), HeOOXOIUMbIE MPAKTUYECKUE

HaBbIKHA pa6OTBI C OCBOCHHBIM MATCpHUaJIOM B OCHOBHOM C(I)OpMI/IpOBaHBI;

- ”HEYJIOBIETBOPUTEIHLHO” - TEOPETHUECKOE COJICPKAHKUE Kypca OCBOCHO Ya-

CTHUYHO, HEOOXOAMMbIE MPAKTHUYECKUE HABBIKK paOOTHI HE COPMUPOBAHBI.
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[To pe3ynbraraM TEKyIIEro KOHTPOJIS CTYACHT MOMYydYaeT OIEHKY I10 3a4eTy C
OILICHKO} (Kak cpegHeapudMeTrHuecKoe 3a 3aiiThl Ha KOJJIOKBUYME BCEX JlabopaTop-

HBIX padoT).

3aiuTa Ha KOJJTIOKBUYME BCEX J1a00paTOpHBIX pabOT OLEHUBAETCS 1O CIeay-

IOLLUM KPUTEPHUSIM:

Ouenka ”0TIMYHO” CTaBUTCA, €CIU Ha 33JJaHHBIE BOIIPOCHI JaHbl UCUEPIIbIBA-
IOIME OTBETHI; OLEHKA ~XOPOLIO~ CTABUTCS, €CIU BOIPOCHI PACKPHITHI HE MOJIHO-
CTBIO; OLICHKA ~yIOBJIETBOPUTEIBHO CTABUTCSI, €CJIM OTBETHI B IPUHLIUIIE MPABUIIb-
HBI, HO B )OPMYIUPOBKAX UMEIOTCS CYIIIECTBEHHBIE OIUOKH; OIIEHKA ~HEYIOBIETBO-
PUTEIBHO CTABUTCSI, €CJIM OTCYTCTBYIOT OTBETHI Ha BOIPOCHI WIIM COJIEpPKAHUE OT-

BCTA HC COBIIAAACT C IMOCTABJICHHBIM BOIIPOCOM.
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7 Onncanue MHPOPMANMOHHBIX TEXHOJIOTHI M MATEPHUATILHO-TEXHUYECKOH 0a3bl

Tun 3angaTui

Tun nomenieHust

TpeOoBanus K
MOMeLeHHN IO

TpeGoBanus k
IMPOrpaMMHOMY
o0ecrneYeHuIo

Jlexuus

JlexunoHHas aymauTo-
pust

KonudecTBO  mMocagouHbIX
MECT — B COOTBETCTBHH C
KOHTUHTEHTOM,  pabouee
MECTO pernoaBaTels,
MeJIOBass WM MapKepHast
JI0CKa

JlaGopatopusie pabo-
ThI

JlaGopatopust

KonnuectBo mocagouHbIx
MECT — B COOTBETCTBHUH C
KOHTUHTEHTOM,  pabouee
MECTO npernojaBarerns,
nabopaTopHbie MAaKeThl,
YCTAaHOBKM U HU3MEpHU-
TeNbHBIE MPHOOPHI IS
IIPOBEACHUS nabopa-
TOPHOIO ¢$uznyeckoro
MpakTUKyMa TI0 pasjaesiaMm
”MexaHuKa ¥ TEpMOJIHMHA-
MHKA”, “IJEKTPUUECTBO U
MarHeTusM” U “OnTtuka u
aromMHas (u3mka’.

IIpakTtuyeckue 3aHs-
TUs

Aynurtopus

KonnyecTBO MOCamOYHBIX
MECT — B COOTBETCTBHH C
KOHTUHTEHTOM,  pabouee
MECTO MIPETIO/IaBaTelIs,
MeJoBask WM MapKepHas
JIocKa

CaMmocTosTeNbHas pa-
oora

ITomemienune s ca-
MOCTOSTEIILHON pabo-
TBI

OcHallleHO KOMIIBIOTEPHOM
TEXHUKOH C BO3MOXKHOCTBIO
nojkiroueHus K cetu «Wu-
TEpHET» U obecreyeHneM
JOCTyNa B DJEKTPOH-
HYI0 HH(pOPMaIIMOHHO-
o0pa3oBareibHyI0  Cpeay
YHUBEPCUTETA.

1) Windows XP
U BBIIIIC;

2) Microsoft
Office 2007 wu
BBIIIIE
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8 AnanTanus pado4yei nporpammsl A Jul ¢ OB3

AnantupoBaHHas MporpaMma pa3padarbiBaeTcsl MPH HATMYUU 3asSBICHUS CO
CTOpPOHBI 00yUarOIIeTrocs (PoaUTENCH, 3aKOHHBIX MPEICTABUTENICH ) U MEAUITTHCKIX
MOKa3aHUK (PEKOMEHIAIIUSIMHU TICUX0JI0TO-MEIUKO-TIEAarOrnueCKOM KoMuccum ). J{is
WHBAJIMOB aJalTUpOBaHHAsl 00pa3oBaTeibHAs MporpamMMa pa3padarbiBacTCs B COOT-

BETCTBUU C MHAUBUYyIbHONU MPOTpaMMON peabuInuTaIUH.
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JUCT PETUCTPAIIMM U3MEHEHUI

Ne
n/n

Jlara

HN3MmeHeHnue

JaTra u HoOMep NPOTOKOJIa
3acexanus Y MK

ABTOp

HavaapHuk
OMOIJIA

86




	Структура дисциплины
	Аннотация дисциплины
	Общие положения
	Цели и задачи дисциплины
	Место дисциплины в структуре ОПОП
	Перечень планируемых результатов обучения по дисциплине, соотнесенных с планируемыми результатами освоения образовательной программы

	Содержание дисциплины
	Содержание разделов дисциплины
	Наименование тем и часы на все виды нагрузки
	Содержание

	Перечень лабораторных работ
	Перечень практических занятий
	Курсовое проектирование
	Реферат
	Индивидуальное домашнее задание
	Доклад
	Кейс
	Организация и учебно-методическое обеспечение самостоятельной работы

	Учебно-методическое обеспечение дисциплины
	Перечень основной и дополнительной литературы, необходимой для освоения дисциплины
	Перечень ресурсов информационно-телекоммуникационной сети "Интернет", используемых при освоении дисциплины
	Адрес сайта курса

	Критерии оценивания и оценочные материалы
	Критерии оценивания
	Оценочные материалы для проведения текущего контроля и промежуточной аттестации обучающихся по дисциплине
	График текущего контроля успеваемости
	Методика текущего контроля

	Описание информационных технологий и материально-технической базы
	Адаптация рабочей программы для лиц с ОВЗ

