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1 CTPYKTYPA JUCHUIIJIMHBI

Ob6ecneunBaromuii (HaKynbTeT

O6ecneunBaronias kadeapa

O6mas Tpynoemkocts (3ET)
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Wuas koHTakTHas paboTa (akajgeM. 4acoB)
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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
POTPaMMBI.

1 00ecreurBaeT U3yUYCHUE MOCIEAYIONINX TUCIUIUIAH:

1. «MaremaTu4ecKuii aHAJIU3»

2. «be3onacHOCTb KU3HEAESITEIBHOCTH

3. «BBeneHue B CIEUaIbHOCTD)

4. «Teopernueckasi MEXaHUKa»

5. «MobOunbHast pOOOTOTEXHUKAY

6. «MGTOI[BI N TCXHUYCCKHUC CPCACTBA oOecrieyeHus 0€301acHOCTH JABHUIKCHUA TPaHC-

opTa»



3.3 IlepedyeHb IUIAHHPYEMBIX Pe3yJbTATOB O0Y4YeHHUS MO AUCHMILIMHE, COOT-

HECEHHBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMHM OCBOCHHMSI 00pa30BaTeIbLHOMI

MPOrpamMMbl

B pe3ynbrare ocBoeHus 00pa3oBaTeIbHON IPOrpaMMbl 00YHAIOIIHIACS TOKEH

JOCTUYD CIICTYIONINE PE3YJIbTaThl 00yUSHHUS MO TUCITUILIINHE:

Kon xomnerenumnn/ HaumeHoBaHMe KOMIETEeHIIMM/HHAMKATOPA KOMIIETCHIIUH
HHIHKATOPA
KOMIIeTEeHIHH
OIIK-2 CrniocoOeH pa3pabaTbiBaTh aJrOPUTMBI U KOMIIbIOTEPHBIE IPOTPaMMBbl, IPU-
TOJTHBIC JUTSI PAKTHIECKOTO MMPUMECHCHHUS
OIIK-2.5 Jlemoncmpupyem nonHumanue Qusuyeckux sGIeHUll U ymeem NpuMeHsmo
Qu3zuueckue 3aKOHbl MEXAHUKU, MONEKYIAPHOU u3UKU, MepMOoOUHAMUKU,
eKMpu4ecmea u MazHemusma 0Jisi peulenus Mmunosvlx 3a0ay
OIlIK-2.6 Jlemoncmpupyem 3nanue s31emMeHmapHulx 0CHO8 ONMUKU, KEAHMOBOU MeXa-
HUKU U AMOMHOU (USUKU




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




32 | Tema 31. DieMeHTBI KBAaHTOBOM 3JIEKTPOHUKHU 3 1 0 10

33 | Tema 32. DaeKTpONPOBOIHOCTh METAJIJIOB U MOTY- 3 1 0 10
IIPOBOJAHUKOB

34 | Tema 33. KOHTaKkTHBIE U TEPMOIIEKTPUUECKUE SB- 3 1 0 10
JeHUs

35 | Tema 34. AtomHoe si71po 3 1 0 10

36 | Tema 35. DneMeHTapHbIE YaCTULIBI 3 0 0 11

37 | 3akmroueHue 3
HUroro, au 102 68 68 3 263
W3 Hux a4 Ha KOHTPOJIb 0 0 0 0 70
OO6m1ast TpyI0eMKOCTh OCBOCHHSI, a4/3¢ 504/14

4.1.2 Copepxanue

Ne HaumeHoBaHue TeMbl Conep:xkanue

n/n AU CHUTLTMHBI

1 | BBenenue [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.
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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. 2
2. UccnenoBanue JMHaAMUKU TaApMOHUYECKHX KOJIeOaHUi B moie cu-

JIbI TSKECTH. 1
3. UccnenoBanne TuHAMUKH 3aTyXalONIUX KOJICOAHUH. 2
4. UccnenoBanue AMHAMUKHM BpalaTeIbHOTO JBUKEHUS TBEPIIOTO

Tena. 1
5. OnpeneneHre MOMEHTA MHEPLIMKM B MallliHE ATBY/A. 2
6. Heynpyroe coyznapeHue mapos. 2
7. UccnenoBaHrue NUHAMUKHU MOCTYIATEIbHO-BPAIIATEIBHOIO JIBU-

KEHHSI TBEPJIOTO Tea. 2
8. Yrpyroe coyapeHue mapos. 2
9. UccnenoBanue (hU3NIECKOTO MasITHUKA.

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

HBIX KoJeOaHui. 1
11. Onpenenenue ko3 duimenTa TpeHUs CKOIbKEHHUS. 2
12. IIpoBepka 3aKOHOB TUHAMHUKH MOCTYATEIBHOTO IBHYKCHUS. 1
13. CkarbiBaHUE C HAKJIOHHOW MJIOCKOCTH. 2
14. UccnenoBanue 31I€KTPOCTATUYECKOTO OIS METOOM MOJIEIUPO-

BaHMS B MPOBOJISAIIEH Cperie. 2
15. 3smepenue conpoTUBICHUN TOKOIIPOBOAAIIMX MOZAEIIEH IIPH 10-

MOIIM MOCTa YUHCTOHA. 2
16. MccnenoBanne 31€KTPOCTATUYECKOTO TOJISL ABYXITPOBOJHOM JIN-

HUW METOJIOM MOZEINPOBAHUS. 2
17. UccnenoBanue pa3BEeTBIEHHBIX LIETIEH C IPUMEHEHUEM KOMIIEH-

CallMOHHOI'O METO/1a U3MEPEHUN. 2
18. [lepenaya MOIIHOCTH B LEMH MOCTOSHHOTO TOKA. 1
19. UccnenoBanue 3¢pdexra Xosia B MoTynpOBOJHHUKE. 1
20. VI3mepeHne MarHuTHOTO MOJIs 3eMIIH. 2
21. HccnenoBanue MarHMTHOTO TOJST KPYTOBOTo ToKa (3akoH buo-
Cagapa-Jlannaca). 2
22. WccnenoBanne OCHOBHBIX CBOWCTB MAarHUTHOTO TOJIA (3aKOH

TIOJIHOT'O TOKA). 2
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HaunmeHoBaHue j1a00paTopHOi padoThI KosmmuecTBo aya. yacos

23. Onpenenenue yaelIbHOTO 3aps/a IEKTPOHa. 1
24. UccnenoBanre MarHUTHOTO TOJISI B KaTylIkax [ enpMrosnbIia. 2
25. MonenupoBaHue MarHUTHOTO TOJISt TOKOB. 2
26. UccnenoBanue rucrepesnca GeppoMarHeTHKOB. 2
27. ViccnenoBaHue MPSIMOTO MbE303IEKTpUIEcKoro 3 dexra. 1
28. UccnenoBanue qUAIEKTPUUECKUX CBOMCTB CETHETORIEKTPUKOB 2
29. Omnpenenenune (HOKYCHBIX PACCTOSTHUMN JIHH3. 2
30. OnpeneneHue IIHMHBI CBETOBOI BOJHBI C MCIONb30BAHUEM OH-

MIPU3MBL. 2
31. UccnenoBanue naTepdepentinu npu HaOmoaeHuu koier, Hpro-

TOHA. 2
32. ludpakioHHas peeTka. 2
33. HccnenoBanue TMHEHHO-TIOIIPU30BAHHOTO CBETA. 2
34. UccnenoBanue 3aKOHOMEPHOCTEH TEMJIOBOTO U3TyUYSHHs Harpe-

TOTO TeJa. 2
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 68

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.

== INNIN N R INDIND

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

68

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

Pabota ¢ neknmoHHBIM MaTepuanoM, ¢ yaeOHOM IuTepaTypon 63
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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
BrimonHeHne qOMaNIHUX 3aJaHAN, JOMAITHUX KOHTPOJIBHBIX padoT 30
[TonroroBka k aboparopHbIM padboTaM, K MPAKTUYECKUM U CEMU-

HapCKUM 3aHATHIM 30
[ToaroroBka Kk KOHTPOJIBHBIM PabOTaM, KOJUIOKBUYMaM 70
Brinonnenue pacueTHo-rpaduueckux pador 0
BrinonHeHne KypcoBOro mpoeKTa WK KypcoBoil paboTsl 0
[Touck, u3ydyeHue u mpe3eHtanus nHpopMaIy 1Mo 3aAaHHOM Mmpo-

Oneme, aHAIM3 HAYYHBIX MyOTUKAIM 110 3aJaHHON 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 70
HUTOI'O CPC 263
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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 i/m

JJIeKTPOHHBIN aapec

1

Caiit xadenps! puzuku www.physicsleti.ru/

2

DnexTpoHHO-O0ubnuoTeyHast cucrema — @usuka https:// www.ibooks.ru/products?search=%

3

DNEKTPOHHO-OMOIMOTEUHAS cucreMa «W3marenncTBa JIa"b» — dusuka
https://e.lanbook.com/search?query=%D1%84%D0%B8%D0%B7%D0%B8%D0%BA %

5.3 Anpec caiita kypca

Anpec caiita Kypca: https://vec.etu.ru/moodle/course/view.php?1d=6087
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https://vec.etu.ru/moodle/course/view.php?id=6087

6 Kputepun oileHUBAHUA U OLICHOYHbIE MATEPHAJIbI

6.1 Kpurepuu oueHnBaHus

Jlnst nucummiinabl «Du3nkay TpeayCMOTPEHBI CAEAYIONINE POPMBI TPOMEXKY-

TOYHOH aTTECTAIMH: DK3aM€EH, 3a4€ET C OLCHKOIA.

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-
OCH MPUMEHSThH IMMOJIyYeHHBIC 3HAHUS MPHU PEIICHHH KOHKPET-
HBIX 3a1a4.

3ader ¢ oueHKOM
Ouenka Onucanue

HeynosnerBopurensHo Kypc He ocBoeH. CTyIeHT UCTIBITHIBAET CEPHE3HBIE TPYAHOCTH
IIPU OTBETE Ha KJIFOUEBbIE BOIIPOCHI TUCIUTLINHBI

VYoBIEeTBOPUTENHHO CryzneHT B LelOM OBIaZeNl KypcoM, HO HEKOTOPbIE pa3ieibl
OCBOEHBI Ha YPOBHE OIpeIeIeHUN U GOPMYIUPOBOK TEOPEM

Xoporo CryneHT oBiazien Kypcom, HO B OT/IEIbHBIX BOPOCAX UCTIBITHI-
BACT 3aTPYAHEHUSA. YMEET peliaTh 3a1aun

OtnuyHO CTyaeHT JeMOHCTPUPYET MOJHOE OBJIAJIEHUE KYypCOM, CIOCO-
6CH IMPUMCHATH NOJYUCHHBIC 3HAHWA MPHU PCIICHHUU KOHKPCT-
HBIX 3a1a4.
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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 K3aMEH WM K 3a4ETy C OLIEHKOM.
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.
[To pe3ynpraraM TEKyIIEro KOHTPOJISI CTYAEHT NOJIy4aeT OLIEHKY IO 3a4eTy C OLICH-
KO (Kak cpeqHeapru(pMETHIECKOE 3a 3alIUThl HAa KOJUIOKBUYME BCEX J1abOpaTOpHbIX

paodor).

6.2 OueHouyHble MaTepPUAJIbI JIS POBEACHUS TEKYILIEro KOHTPOJIS U IPoMe-

sKYTOYHOM aTTecTAUMH 00yYAOIIUXCH 110 AMCHUIINHE

HpnMeprle BOIIPOCHI K 9K3aMCHY

Ne ni/nt Onucanue
1 3akoHbI TeoMeTpudeckoit ontuku. Tonkas mun3a. [TocTpoeHne n300pakeHws.
2 VYpaBuenue BonHbI. [110cKas 1 cheprueckast BOIHBL
3 Oueprus BosiHbl. OObeMHas MIOTHOCTb 3Hepruu. Ilorok sHeprun. [InoTHOCTH MOTOKA
SHEpruu BoiHbL. Bekrop YMmoga.
4 I’'pynnoBast ckopocTh naketa BOJH. [[pUHIMIT Cyneprno3uIIK BOJIH.
5 BosHOBOE ypaBHEHHE IJ1s1 BEKTOPOB AIIEKTPOMATHUTHOTO MOJIA.

24




6 CKOpOCTh pacpOCTPAHEHMS BOJIHBI.

7 [Tonsipuzanus 31€KTPOMarHuTHBIX BOJIH.

8 Bexrop IloitHTHHTa.

9 JIBrokymuecss ICTOYHUKHU KojiebaitHuit u agdext Homnepa. Dddekr Joriepa B onTHke.

10 NuTepdepeHiys oT 1ByX KOTepEeHTHBIX HCTOYHUKOB.

11 MeTtoapl oTy4YeHUs: KOTEPEHTHBIX UICTOYHHUKOB.

12 WnTepdepeHiys B TOHKUX TUIEHKaX.

13 WNutepdepeHnms B TOHKUX MIICHKAX.

14 IIpocBemiieHNE ONTUKH.

15 Hudpaxmyst. [Mpuanun [oiirenca-Openens.

16 3oub1 Openensi.

17 Judpakuus OT menu.

18 JudpakironHas peuerka.

19 Pa3pemaromas cnocoGHOCTh ONTUYECKUX MPUOOPOB.

20 [Tonsipuzanus ceera. [lonsipuzaTopsl.

21 [Tonsipu3zanus npu OTPaKeHUH U IIpesioMJIeHnH. 3akoH bprocTepa.

22 AHM30TpONHBIE cpelibl. JIBOiTHOE TyUuenpenoMIeHHE.

23 HckyccTrBenHOE nBOIHOE mydenpenomienue. Iddext Keppa.

24 EctecTBeHHast onTrueckast akTuBHOCTh. Db ekt Dapazes.

25 TerutoBoe m3nydenue. PaBHoBecHOE TemoBoe u3nyueHue. 3akon Kupxroda.

26 3akon Credana-bonbimana.

27 3akon Buna.

28 CrnexTpalibHOE pacnpee’eHIe 1 PABHOBECHOTO TETJIOBOTO M3TyUYEHUSI.

29 ®opmyna Panes-/[xuHca.

30 ”VYnerpaduoneroBas katactpoda’.

31 ®opmyna Ilnanka.

32 [Tonstue 06 ontuyeckoit nmupomerpuu. [1oTok M3myueHus. DHepreTuyeckasl OCBEIleH-
HOCTb. DHEpreTHuYecKasl Cuiia cBeTa. JHeprerudeckas spkocTb. CIeKTpasibHas ILIOT-
HOCTb YHEPreTUUECKOU APKOCTH. PannanronHas, spkoCTHas1, LIBETOBAsI TEMIIEPATYPBI.

33 KBanToBas npuposa ceera. @otodddekr.

34 3axonsl CtoneroBa. OCHOBHOE ypaBHEHHE BHEIIHETO (OTOd(deKTa.

35 B3anmoneiictBue cBeta ¢ BemecTBoM. [laBnenue ceera. OnbiThl JleOenena.

36 OneMeHThl KBaHTOBOM MexaHukH. [locTtynars! bopa.

37 Bonusl ge-bpoitns. Judpakuus 31eKTpoHOB.

38 Omnsitel [IpBUccoHa u [Jxepmepa.

39 BonnoBast ¢pyHKIuS.

40 CootHouienue HeonpezeneHHoctei [eisenoepra.

41 VYpasuenue lllpeaunrepa. J[BrmkeHne cBOOOTHOM YACTHUIIBI.

42 YacTuna B MOTEHIINAIHLHON SIMe.

43 [TpoxoxaeHne yacTullbl CKBO3b OTEHIaNIbHbIE Oapbep. KoadduunenTts! otpaxenus u
npoxoxaeHus (mpo3padHocTy). TyHHENbHbIH 3 deKT.

44 Atom Bojopoza. KBaHTOBBIE Unciia.

45 [IpaBuio or6opa.

46 Onpitel llITepHa u I'epnaxa. CnMHOBOE KBAHTOBOE YHUCIIO.
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47

Maruerton bopa.

48 OpOuTanbHOE U CIMHOBOE TMPOMATrHUTHBIE OTHOILLIEHHUSI.

49 Oddexr 3eemana. Teopema Jlapmopa.

50 MarHuTtHblii pe30HaHC.

51 BriHYX/1I€HHOE U CaMONIPOU3BOJIBHOE U3TyUEHHUE.

52 TepmosimepHbIEe peakiuu.

53 OHeprus CBA3U U SACPHBIE CUIIBI.

54 Mopnenu sinpa.

55 PangnoaktuBHOCTE. PalnOaKTUBHOE U3ITyUYCHHE.

56 3aKoH paAroaKkTUBHOTO pacmana. Anbha-pacnan. bera-pacman. 'amma-uznyueHue.

57 Snepubie peakuuu. Jlenenue saep.

58 DNEKTPUYECKUiA 3apsii. 3aKOH COXpaHEHUS 3apsia.

59 3axoH Kynona.

60 OnekTpudeckoe noe. HanpspkeHHOCTh 3IeKTPUYECKOTO MOJS.

61 [ToTOK HANPSYKEHHOCTH M 3JIEKTPUUYECKOTO CMEIEHUS.

62 Teopema OcTporpaackoro-Iaycca.

63 PaGora npu nepemenieHNH 3apsaaa B 3JIEKTPUIECKOM TOJIe.

64 [ToTeHman 31eKTpUIECKOro MOJIs.

65 ITorennnan B NpOCTENIINX AIEKTPUUECKUX MOJISIX.

66 CBs13b MEXKy HANPSKEHHOCTHIO U TOTEHIIMAJIOM.

67 [IpuHIUI CyNepIIO3ULIMY WIEKTPUUECKUX ITOJIEH.

68 Junons. DIeKTpUUYECKOe M0JIe AUIIONIS.

69 Boruncnenye HanpsyKeHHOCTU M OTEHIMalIa HEKOTOPBIX AJIEKTPUUECKUX MOJIEH C TOMO-
11610 TeOpeMslI [ aycca.

70 3apsbl ¥ 110JI€ Ha TOBEPXHOCTH NPOBOHUKOB.

71 DNEeKTPOEMKOCTh IPOBOHUKOB U KOHJIEHCATOPOB.

72 DJIIEKTPOCTATUYECKOE T0JI€ B AUICKTPUUECKOM Cpeie.

73 JuronbHbIE MOMEHTHI aTOMOB U MOJIEKYJT TUAJIEKTPHUKA.

74 [Tonspuzanus JUAIEKTPUKOB.

75 HanpsixeHHOCTB TTOJIST B IMBIIEKTPHUKE.

76 VYcnoBust Ha rpaHUIle ABYX JUAJIEKTPUKOB. [IperoMienue nuHui cMeleHrs 1 HanpshKeH-
HOCTH IOJIS.

77 ITocTostHHBIN EKTPUUECKUI TOK. XapaKTEPUCTUKU IIIEKTPUIECKOTO TOKA.

78 VYpaBHEHHE HENPEPBIBHOCTH.

79 JleificTBHE 3IEKTPUYECKOTO TOKA.

80 bannuctryeckuil ragbBaHOMETD.

81 3akon OMa Ju1st OTHOPOJHOTO U HEOJTHOPOIHOTO YYACTKOB IIETIH.

82 3akon Oma B muddepennunansHoil popme.

83 3akoH J[xoyns-JIenna.

84 Monens dpyne-Jlopenia 3eKTpoHHOTO ra3a B MeTajuiax.

85 3akon Oma u J[xoyns-JleHua B KJ1acCUYECKOU AIEKTPOHHON TEOPHH.

86 Henocrarku ki1accu4eckom JIEeKTPOHHON TEOPUH.

87 H3mepeHre conpoTUBICHUM.

88 Hamnpsixenue Ha 3a)kuMax UCTOUHHUKA.
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89

3akoH COXpaHCHHA SHEPIrUn I JICKTPUICCKOIO TOKA.

90 Brrunciienre cuibl NPUTSHKEHUS TIACTHUH MIOCKOTO KOHAEHCATOpA.
91 PassetrBiennsie nenu. [1pasuna Kupxrodda.

92 [TapannensHoe coequHenne conpotuBieHuit. [IIyHT.

93 CoenruHeHne UCTOYHHUKOB TOKA.

94 MouHoCTh BO BHEIIHEH ey U K03 (OUIIMEHT MOJIe3HOTO AeUCTBUS.
95 CerHeToaeKTpUKH.

96 DNEeKTPOCTPUKIHNSA U MbE303IEKTPUUECCKHI IPPEKT.

97 OHeprus U WIOTHOCTh 3JIEKTPUUYECKOTO MOJIS.

98 Cuna ¥ II0THOCTb IEKTPUUECKOTO MOJIS.

99 MarnutHoe nose. 3akoH Amrepa.

100 Cuna JlopeHria.

101 [Inockwnii 3aMKHYTBIM KOHTYp C TOKOM B MATHAUTHOM IOJI€.

102 3akoH buo-Casapa-Jlamiaca.

103 MaruautHo€ noJjie NPSAMOIMHEUHOTO MPOBOAHUKA C TOKOM.

104 MarsnuTtHoe€ 1oJje KpyroBoro Toka.

105 MaruuTtHoe moJjie coeHouaa.

106 MarsuTHO€ nosie IBHKYIIErocs AIEKTPUYECKOTO 3apsiaa.

107 Dddext Xomna.

108 B3aumoneiicTBre TOKOB.

109 3aKOH MOJIHOTO TOKA.

110 Brluncienre MarHuTHOTO MOJIs TOPOKIA ¢ IIOMOLIBIO 3aKOHA ITOJIHOTO TOKA.
111 MarHuTHbIN MOTOK.

112 Pabota, coBepmaemas npu nepeMenieHny MPOBOIHUKA C TOKOM B MAarHUTHOM TIOJIE.
113 PengaruBucrckas npupona cuiisl JlopeHna.

114 3akoH nHaykiuu Papanes.

115 DneKkTpoABHKYIIAsl cHila. BUXpeBO€ 3JEKTpUYECKOE TOJIE.

116 CaMOMHIYKIMS U B3aUMOWHTYKIIHSI.

117 DJIEKTPUYECKUI TOK B LIEMH, COAEPKAIIEH UHIYKTUBHOCTb.

118 OHeprusi MarHUTHOTO TOJISL AJIEKTPUYECKOTO TOKA.

119 MarnuTHO€ nose B BelecTBe. BeKTop HAMarHHYeHHOCTH.

120 ['pannunble ycnoBuUs JUisl BEKTOPOB UHAYKIUU U HANPSYKEHHOCTH MAarHUTHOTO TOJIS.
121 MaruuTHble MOMEHTBI 2JIEKTPOHOB U aTOMOB.

122 ATOM B MarHUTHOM IIOJIE.

123 IIpupona nua-u napamarHeTusma.

124 deppomMarHeTusm.

125 OcHoBbI TeOpUH Makcsesuia.

126 IIepBoe ypaBHeHne Makcseia.

127 Tok cmenienus. Bropoe ypaBuenne Makcpesia.

128 [Tonnas cucrema ypaBHeHHi MakcBeuia sl SJJIEKTPOMarHMTHOTO TOJIA.
129 OnexTpoMarHuTHas BosiHa. E€ cBoiicTBa.

130 DHeprust 3IEeKTPOMarHuTHOU BoJiHbL. BekTop YMoBa-IloitHTHHTa.
131 JlaBnenue cBera.
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dopma duseTa
MuHuCcTEpCTBO HAyKH U BbIcIIero oopa3zoBanus Poccuiickoit @enepanuu
®T'AOY BO «Cankr-IletepOyprckuit TocynapcTBEHHBIN 2IEKTPOTEXHUYECKHIMA

yHuBepcuteT «JIDTW» umenu B.W. Yabsnosa (JlennHa)»

3K3AMEHAIITMOHHBIN BAJIET Ne 1
Jncuunnvaa Ousuka
1. YpaBuenue BosHbl. [Inockas u chepuueckast BOITHBI.
2. 3aKoH paIMOaKTUBHOTO pacnajna. Anbda-pacnasn. bera-pacnazn. ['amma-uznydeHu
3. 3agaua.
YTBEPX/IAIO

3aBeayromuii kKadeapoit A.C. Yupuos

Oo0pa3ubl 3a1a4 (3aAaHMI) 1JI1 KOHTPOJbHBIX (IIPOBEPOYHBIX) PadoT
IIpuMepHbIe BApPHAHTHI KOHTPOJIBbHBIX padoT
1 cemectp.
[IpuMepHBIil BapuaHT KOHTPOJIbHOM paboTsl Ne 1

1. ITynst Mmaccoil m JIETUT FTOPU30HTAIIBHO CO CKOPOCThIO V0, monajaet B HEHTP
CTEP>KHsI, OJIBEILIECHHOTO BEPTUKAIBHO 32 €0 Kpaid, v, IPOOUB €ro, BEUIETAET CO CKO-
poctbro V. Macca crepxHs V u qnuHa L. Ha Kakoil yroyl OTKIIOHUTCSI CTEPKEHD B

pe3yJIbTaTe B3auMOJEHUCTBUS C ITyJei?

2. Onpenenutb yCKOPEHHUE, C KOTOPBIM CKaThIBaeTCs II1ap 0€3 MpoCKaab3bIBa-

HUS ¢ HAKJIOHHOM IIJIOCKOCTH. YTOJI HAKJIOHA IIJIOCKOCTH K TOPU30HTY d.
[IpuMepHBbIil BapuaHT KOHTPOJIbHOM paboTsl Ne 2

1. Cocyn emkoctero 10 1, 3anmonHeHHBINM Bo3ayxoM nipu temmeparype 500 K,
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COCIMHSIETCA TPYOOUKOW C YalllKod, B KOTOPOW HaxoauTcs pTyTh. Haiinure maccy

PTYTH, IEPEMIEANIEN B COCY/I IPX OCTHIBAaHMU BO3ayxa B Hem A0 300 K.

2. B mByXx cocymax, COGIUHEHHBIX TOHKOW TPYOKOW C 3aKpBITHIM BEHTHIICM,
HaxoauTcsl BogopoAd. B cocyne BMecTUMOCTBIO 1,5 71 COAEpKUTCS HEKOTOPOE KOJIH-
yecTBO Bosopoja nox aasienuem 0,5 Mlla, a B cocyie BMECTUMOCTBIO 2 JT - 3 MOJIb
Bozopojia. Temmeparypa raza B cocynax 300 K. Bo ckoibpko pa3 u3aMeHHIach Macca

rasza B IIEpPBOM COCY/JI€ IOCJIE TOrO, KaK BEHTUJIb OTKPBLIN?

3. OnHoaTroMHOMY Ta3y, 3aHuMaronieMy oobem V1=3 1 npu gasnenuu P1=0,2
MIIA, B uzoxopuueckom npouecce coodumnn Qv=1,50 k/[>x temna, a 3aTemM B U30-
O6apuueckoM mporiecce coodurunn Qp=1,75 xk/[x temna. OnpeneanTh KOHSYHBIC 3HA-

YCHUA AABJIICHHUA U oObeMa ra3a, a TaKXK€C UI3BMCHCHHC BHYTpCHHeﬁ 9HCPI'uU rasa.

4. Kucnopoa mMaccoii 2 Kr yBeJTM4YuiI CBOl 00beM B 5 pa3 OlMH pa3 U30TEPMHU-
YEeCKH, APYyrou - anuadarHo. HailTu n3aMeHeHne SHTPONUHU B KaXJOM U3 YKa3aHHBIX

IIPOLIECCOB.
2 ceMecTp.
[IpumepHbIil BapuaHT KOHTPOJIbHOM paboThl No 1

1. YeTblpe 0AMHAKOBBIX 110 MOJYJIIO TOUEUHBIX 3apsiaa q=20 K, n1Ba u3 koto-
PBIX TIOJIOKUTEINIbHBIC, a IBAa OTPHUIIATEIIbHBIC, PACIIOIOKEHBI B BEPIIMHAX KBajpaTa
co cTopoHOM 20 cM TakuM 00pa3oM, UTO MOJOKUTEIbHBIE 3PS Ibl PACIIOIOKEHBI Psi-
noM. Halitu cuny, 1eMCTBYIONIYO HA IOMEIIEHHBIN B LIEHTP KBAAPATA MOJIOKUTEb-

HbIi1 3apsan 20 KL

2. BHyTpeHHee CONpOTUBIEHHE UCTOYHUKA paBHO 6 OM. K HEMY MOJKITIOYatOT
110 OYEPEM JIBE JJaMIIbI C Pa3HBIMU CONPOTUBICHUSIMU HUTEN, MIPU 3TOM Ha JaMIax
BBIJICJISIETCS. OAMHAKOBAs MOIIHOCTh. CONMpPOTUBICHUE HUTU MEPBOM jaMmibl 3 Owm.

Haiitu COIMPOTHUBJICHUC HUTH BTOpOﬁ JIaMIIBI.

3. Onpenenutb CKOPOCTh U Nepuo T 3MEKTPOHOB, ABMKYIIUXCS B OJHOPO/I-

HOM MarHUTHOM IIOJI€ 10 BUHTOBOM JUHUM paanycoM R=3 cm u marom BuHTta h=1
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cM. Munyknus nmons B=4 mTn. Macca anexkrpona m=9,1*10"(-31) kr, 3apsia e=-

1,6%107(-19) Ku.
[IpuMepHBIil BapuaHT KOHTPOJIbHOM paboTsl Ne 2

1. I[aﬁTe OIpCACICHUC OCHOBHBIM XAPAKTCPUCTUKAM MAIrHUTHOI'O ITOJIA: WH-

AYyKOWsA, HAMAIrHUYCHHOCTDb U HAIIPS’KCHHOCTb MAIrHUTHOTO I10JIA.

2. DIIEKTPOH, IPOLIECAIAN YCKOPSIOLIYO Pa3HOCTh MOTEHIMAIO0B 1 KB, BieTen
B OJJHOPOAHOE MarHuTHOE noje ¢ uHaykuue 100 mTn neprneHauKynsipHO JTUHUSAM
nonisa. Macca snektpona 9,1*107(-31) kr, 3apsa -1,6%107(-19) Kn. KakoBa momxk-
Ha ObITh MUHHUMAaJIbHASI IPOTSHKEHHOCTD TOJISl B HAMPABJICHUH, IO KOTOPOMY JIETel
AJIEKTPOH BHE MOJIS, YTOOBI CKOPOCTH 3JEKTPOHA U3MEHMIIA HAPaBJIEHUE Ha TPOTH-

BOITOJIOKHOE?

3. JIBa NpsAMOJIMHENHBIX TPOBOJIa PACHOJI0KEHBI TAPAJUIEIBHO APYT Apyra Ha
paccrosianu 10 cm gpyr ot apyra. [1o npoBogaM TEKYT TOKH IO S A B TPOTHUBOIIOJIOXK-
HBIX HamnpasieHusX. HaiTu BenMurnHy Hanps>KEHHOCTH TOJS B TOUKE, HAXOASAIIEHCA

Ha paccTosHUM 20 CM OT Ka)KJ10ro IPOBOAA.
3 cemecTtp.
[IpuMepHBbIil BapuaHT KOHTPOJIbHOM paboTsl Ne 1

1. Toue4yHbI ICTOUHHMK CBETA TOMEIIICH Ha ONTUYECKOM OCH COOMPAOIIEH JINH-
36l ¢ poxycHbIM paccTossare F1=30 cm Ha pacctosanm d=120 cm ot Hee. [1o apyryro
CTOpPOHY JIMH3HI B €€ (hOKaTbHOM MJIOCKOCTH TTOMEIIEHA paccerBaroIias JuH3a. Yemy
paBHO (okycHOe paccTossHre F2 paccenBaroieid TUH3bI, €CITH YUY MOCIIE TPOX0XK-

JACHUA BTOpOﬁ JIMH3bI KAXKXYTCA UCXOAIUMHA U3 CaMOI'O WCTOYHMKA?

2. Ha cTexJistHHBINA KJIMH ¢ MaJIBIM yIJIOM HOPMaJIbHO K €r0 'paHu MajaeT mna-
paJuIeIbHbIA MyYOK JIydeld MOHOXPOMATHYECKOTO CBETa JJIMHOW BOJIHBI /=0,6 MKM.
Uucno m, BO3HUKAIOIIMX MPU 3TOM MHTEPPEPEHIIMOHHBIX MOJI0C, TPUXOAAIIUX Ha

[=1 cm, paBHo 10. Onpeaenuts yroi a KJIUHA.

3. IapamienpHbII y4OK MOHOXPOMAaTHYECKOro cBeTa JIMHOW BOJIHBI 4000
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aHTCTPEM IaJIaeT HOPMAJIbHO Ha MIeb UPUHOHN 20 MKM. 3a LIEIbI0 TOMEIIeHA JIMH-
3a ¢ (hokycHbIM paccTosinue 50 cM, ¢ TOMOIIBI0 KOTOPOH MOXKHO HAOI0AaTh qudpak-
LIUOHHBIE MOJIOCHI Ha 3KpaHe. ONpeaeanTh pacCTOSHUE MEXIY CBETIBIMU MOJI0CaMU

IIEPBOTO U BTOPOTO MTOPSAIKOB.
[TpumepHbIi BapuaHT KOHTPOJIbHOM paboThl Ne 2

1. ITapanyienbHBI My4YOK CBETA MEPEXOANUT U3 IIIUILIEPHHA B CTEKJIO TaK, YTO
IIy4YOK, OTPAXEHHBIM OT I'PAHULBI pa3eiia ITUX CPEld, OKA3bIBAETCS MAKCUMAJIbHO
NOJISIPU30BaHHBIM. ONIPEAEIUTD YoM y MEXAY NMaJarolluM U IMPEIOMIICHHBIM ITy4-

KaMH.

2. Ilpu kakoil CKOPOCTH KMHETUYECKas SHEPrus JI0OOW YacTHUIIBI BEIIECTBA

paBHa €€ YHEPTrUU MOKOs?

3. C Kakoil CKOPOCTBIO ABUKETCS YaCTHUIIA, UMITYJIbC KOTOPOM PaBEH €€ KOMII-

TOHOBCKOMY UMMYJbCy mOc?

4. 13 cMOTPOBOIO OKOLIECYKA IUIABUIIBHOU ey u3inydaercs notok ®3=2040

Jx/mun. OnpeaenuTs Temneparypy T medu, Iionanb oTBepcTus S=6 cM.

5. Ha miaTuHOBYI0 IJIaCTUHY MAJal0T yabTpadroieToBbie gyuu. Jiis npekpa-
mieHus GoTodddheKxTa HyKHO TPUIOKUTH 3aICPKHUBAIOIIYIO Pa3HOCTh MOTCHIINAJIOB
3,7 B. Ecnu nnaTMHOBYIO IJIACTUHY 3aMEHHTh IUIACTUHOM U3 IPYroro MeTajiia, TO
3aJICPKUBAIONTYIO0 PAa3HOCTh MOTEHIUAIOB HYHO yBeIM4UTh 10 6 B. Onpenennuts

paboTy BBIXOJIa AIEKTPOHOB C MOBEPXHOCTH TIIIACTUHKH.
IIpumepHbIe BONPOCHI K KOJIJIOKBUYMaM:

IIpumepnbie Bonpockl mo Temam 1-13 (1 cemecTp)

1. Kakue mapaMeTphl XapakTepU3yIOT UCCIECAYEMYIO CUCTEMY KaK JHUCCUIIATHB-
Hy10? OT KaKuX BEJIMYMH 3aBUCUT KOA(DPHUIIMEHT CONPOTUBIICHUS JBUXCHUIO
TeJla B TUCCUIIATUBHOU cpene?

2. JlaitTe onpenesnieHUE JUHAMUYECKON, KHHEMATUUECKOUN BA3KOCTU U TEKY4ECTH

’KUJIKOCTH, a TAK)KE €€ JJAMUHAPHOTO U TypOyJIEHTHOTO TEUCHHUS.
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10.

11.
12.

13.

14.

15.

. Kak 3aBucur cuna COIMPOTHUBJICHUS IBUKCHUIO IIIapUKa B JKUJAKOCTHU OT CKOPO-

CTH TIPY MAJIBIX U OOJIBIIINX CKOPOCTSX €ro JIBUKCHUS.
Cnenalite pUCyHOK M YKOKMTE Ha HEM BCE BWJIbI, ICMCTBYIOIINE HA IIAPHK,

Magaronnuy B )KUIKOCTH.

. Mcnonp3ys 0003HaueHus CUJl, yKa3aHHBIX HA PUCYHKE, HAMUILIUTE YpaBHEHHE

JIBOKCHUS IIapUKa B IUCCUIIATUBHOM CpEIEe 111 MOMEHTA Ka4aHUs IaPUKOM
MMOBEPXHOCTH KUIAKOCTH. Hamuinre ypaBHEHHUE, ONUCHIBAIOIIEE JABUKECHHE
[apuKa B )KUIKOCTH B HECTAIMOHAPHOM U CTAIIMOHAPHOM PEXKHUME.
BriBeauTe (W11 JOKaKUTE MOACTAHOBKOW B ypaBHEHUE IBUKEHUSI) 3aBUCUMO-
CTH CKOPOCTHU U YCKOPEHUS IIApUKaA OT BPEMEHH B HECTAIIMOHAPHOM PEKUME.
OOBbsicHUTE pa3TUYHBIN XapaKTep TEMIIEPaTyYPHOM 3aBUCUMOCTH BSI3KOCTH KU/~
KOCTEH U ra3os.

Yem oOycnoBieHa HEOOXOAUMOCTh yueTa MPUCOSANHEHHON MacChl?
OO6ocHyiiTe, mouemy B paboTe 1151 00paObOTKM TaHHBIX KOCBEHHBIX U3MEPEHUM
HeJb3sl MPUMEHATH METOJ TIepEeHOCca MOTPEIIHOCTEN, HO BO3MOKHO TTPUMEHE-
HUE BLIOOPOYHOTO METO/IA.

3anuiuTe ypaBHEHUE ABUKEHUS IS TEJa, JBUXKYILETOCS B OJTHOPOJIHOM CH-
JIOBOM TI0JI€ B IUCCUTIATUBHOM cpefie, U OOBACHUTE (PU3UUECKUN CMBICI BEIIH-
YUH, BXOJAIINX B 3TO YPaBHEHUE.

Kakue cuiibl IEMCTBYIOT Ha TEJO, MaJaroliee B BI3Kou cpeae?

[Touemy npu JJaMUHApPHOM TEUEHHUH MPOUCXOIUT U3MEHEHHUE CKOPOCTH CIIOCB
)kunkoctu? IlpuBenure npuMepsl IBUKEHUS TEJI B BA3KOM Cpelie U YKAKUTE
HaIpaBJICHUE U3MEHEHUS CKOPOCTH.

Kakue mapameTpsl XapakTepu3yIoT UCCIECIYEMYIO CUCTEMY KaK JUCCUITATHUB-
HY10?

[aite onpenenenue BpeMeHn penakcanuu. Kak onpenennts Bpems penakca-
[[UHU, TIOJIb3YSCh IPA(UKOM MEPEXOAHOTO MpoIlecca B JUCCUIIATUBHONU CHUCTE-
Mme?

OT KaKkuX BEJIMYMH 3aBUCUT KOB(b(I)I/II_[I/IeHT COIMPOTHUBJICHUA IBUKCHHIO B JIHC-
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16.
17.
18.

19.

20.

21.

22.

23.

24.

25.

26.
27.

28.

29.

30.

31.

CUIIaTUBHOM cpene?

Chopmynupyiite 3akoHbl HbIOTOH.

UTo Takoe yCTaHOBUBIIASCS CKOPOCTh?

[Touemy npu IBMKEHUU TEJIA B BA3KOW CpEJIE MO AEUCTBUEM MTOCTOSHHOMW CH-
Jbl CYHIECTBYET MpeieNibHasi CKOPOCTh JABWKeHMs? ECTh M Takas CKOpOCTh
IIPU CYyXOM TPEHUH?

Kaxoit ¢puzudeckuii cMbICT KOd(PhHUIIMEHTa BHYTPEHHETO TPEHUS (BSI3KOCTH)?
B xakux equHuiax ummepsercs KodhPuIueHT BI3KoCcTr?

Urto onpenensier popmyna Crokca?

Kaxkue cucteMbl Ha3bIBAIOTCS TUCCUTIATUBHBIMU ?

Hanumwure ypaBHEHHE AMHAMUKH IS IApUKa, OMYIIEHHOTO B MacJIo ¢ JI0CTa-
TOYHO OOJBIIION CKOPOCTHIO. [lomyunTe 3aBUCUMOCTh CKOPOCTH U YCKOPEHUS
IapuKa OT BPEMEHMU.

Yem 00ycioBieHa cuia COMPOTURIICHUS IBMKEHUIO B Bsa3koi cpene? Kak Ha-
IpaBJieHa 3Ta cuia’?

Kakue mapameTpsl BIMSIOT Ha CUITY COTIPOTUBIICHUS ABUKEHUIO B BSI3KOM Cpe-
ne?

OOBsICHUTE CYTh SIBICHUS BS3KOTO TPEHUS.

OObsICHUTE MPEBPAIICHUE SHEPTUH MPU ABMIKEHUH IIAPUKA B TUCCUTATHBHOMN
cpene.

3anuinTe aHATUTHYECKOE BBIPAKEHUE U OObSICHUTE ypaBHEHUE OanaHca YHEp-
MU Ha YYaCTKE YCTAaHOBUBIIETOCS JBUYKECHHUS.

Hanummure ananutuyeckyto Gopmyiny 3aBUCUMOCTH CKOPOCTH JIBHXKCHUS Teja
OT BPEMEHHU MPU JABMKCHUH B IUCCUTIATUBHOM Cpejie B CiIydae, Korjaa Hadyallb-
Hasi CKOPOCTh HYJIEBasl.

Hapucyiite rpaduk 3aBUCHMOCTH CKOPOCTH IIApUKa OT BPEMEHH JIJIsI IBYX CITy-
4aeB, KOIJIa B CUCTEME JICMCTBYIOT CONPOTUBIICHUS U KOTA - HET.

Hamummre ananutuyeckyto hbopmyiy sl YCKOPEHUs IapruKa U OMPEIeIIUTe

a0.
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32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

Hapucyiite Teopernyeckuii rpaduk 3aBUCUMOCTH CKOPOCTH IIapHUKa OT BpeMe-
HU TIpU ABUKEHUU B JUCCUIIAaTUBHOU cpene. OObACHUTE BU 3TOTO Tpaduka.
Hapucyiite Teopetrueckuii rpaduk 3aBUCUMOCTH YCKOPEHUS IIapuKa OT Bpe-
MEHHU MPH IBMKEHUU B IUCCUTIATUBHOM cpezie. OOBsICHUTE BUJ ATOTO Tpaduka.
Yo Takoe NpHCcOEeIMHEHHAs Macca?

Kak 3aBucut k03(pPUIMEHT TUHAMUYECKON BI3KOCTH OT TEMIIEpaTyphl?

OT KaKux mapamMeTpoB 3aBUCUT cuiia Apxumena?

Kak o rpa¢uky 3aBUCUMOCTH CKOPOCTH LIAPUKA OT BPEMEHU ONPEIETUTH MITHO-
BEHHOE YCKOPEHHE U ITyTh, TPONJEHHBIN APUKOB 3a BpeMms t?

CpaBHUTE MOTEHIMATIBHBIE SHEPTUHU a3POCTATOB: MAPAILETO CBOOOIHO U yIIep-
YKMBAEMOTO TPOCOM Y Ha OIHOM YPOBHE Y TOBEPXHOCTH 3eMJIn?

JIBa mapuka , cieinaHHble U3 OTHOIO MaTepuaa, MMEIOIINE OAUHAKOBBIN pain-
yC JBUATAOTCS C OIMHAKOBOW CKOPOCThI0. OIMH U3 IIAPUKOB MOJIbINA. CpaBHUTE
CUJIbI CONPOTUBIICHUS, JEUCTBYIOIIUE HA INAPUKHU?

Kakune cuibl Ha3bIBatOTCA KOHCEPBATUBHBIMU ?

Marematuueckuii u pusndeckuii MasTHuku. [lox qeficTBUeM Kakux CUil, Ipo-
ucxomaT konebanusa? 3anumute (GopMylly Mepuoja KojieOaHUM KakIoro u3
MasiTHUKOB.

Hanummure ocHOBHOE ypaBHEHUE TUHAMUKH BpalllaTeIbHOro ABMKeHusA. O0b-
ACHUTE (PU3HUECKUIN CMBICT BXOJSALIUX B HETO BEJTUYHH.

BriBenute nuddepenimaibHoe ypaBHEHHE KOJIeOaHU MaTeMaTUdeCKOro Ma-
aTHUKA. Hanumure pemenne 3Toro ypaBHEHU.

[aiite onpenenenue neHTpa Mmacc. Haiinure paccrosiHue 10 UEHTPA Mace CH-
CTEMBI, COCTOSILIEH U3 cTepkHA 1nmHou L1 m Mmaccoil ml n npukpeniaeHHoro
K €ro KOHIly 1mapa Maccoi m2 u paauyca R, oT ocu BpalieHusi, IpoxXoAsuien
yepe3 CBOOOIHBIN KOHEIl.

3anuInTe 3aBUCUMOCTD YITIa OTKJIOHEHUS MasTHUKA OT BpeMeHu. Halinure
3aBUCHUMOCTD JINHEHHON CKOPOCTH M TAHT€HLIMAIIBHOTO YCKOPEHUS OT BPEMEHH

JJI ICHTPA Ka4aHUA MasATHHUKA.
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46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

Hapucyiite rpadguk 3aBUCHMOCTH yIJIa OTKJIOHEHUS MAasTHHKA OT BPEMCHH.
Hapucyiite coorBeTcTBYIOIIME TpadUKU ISl 3aBUCUMOCTH JIMHEHHOM CKOPO-
CTH Y TAaHTE€HIIUATIBHOTO YCKOPEHUS OT BPEMEHHU /ISl LIEHTpa KadyaHUsI MasTHU-
Ka.

Hapucyiite rpaduk 3aBUCUMOCTH yTJIa OTKJIOHEHUS (PU3UUECKOrO MasTHUKA
oT BpeMeHu. Hapucyiite cooTBeTCTBYIOIIME IPadUKH ISl 3aBUCUMOCTH KHHE-
TUYECKOM M MOTCHIIMAIBbHON dHEeprun MasTHrKa. KonebaHus paccmMaTpuBamnTe
0e3 3aryXxaHusl.

Hanummre ypaBHeHue 711 KHHETHUECKON U MOTEHIIMATBHOU HEPTun (Hu3u-
4yecKoro MaatHuka. Hainure nonnyro sHepruro. Kakon xapakrep cwui, neu-
CTBYIOILIMX HA Ka4yaroleecs TeJ0, KOHCEPBATUBHBINA WM TUCCUTIATUBHBIN?
Kakue konebGaHusi Ha3bIBalOTCSI COOCTBEHHBIMH, CBOOOAHBIMU? YeM ompere-
JISIeTCS 4acTOTa COOCTBEHHBIX KOJIeOaHU?

Ha npyxune ¢ koadduimentom ynpyroctu k koieodnercs rups maccoit m. Kax
U3MEHUTCS MePUo;] KojeOaHui, €CIi TUPIO0 3aMEHHUTh Jpyroi, OoJbIieit mac-
ChI; €CIIU TIPU MIPEXKHEN TUPE YKOPOTUTD MIPYKUHY?

Yro Takoe HEeHTp KayaHusi MasiTHUKa?

[ToueMy nepuos MaTeMaTHYeCKOro MasiTHUKA HE 3aBUCHUT OT MACChI, a IEPHOJ
KoJIeOaHus PU3NYECKOT0 MAaITHUKA 3aBUCUT OT €0 MOMEHTA UHEPLIUU?
[Tonyuute quddepeHnnanpHOe ypaBHEHNE KOJIeOaHUH (HU3NUECKOTO MasSTHH-
ka. Hanummre pemenre 3Toro ypaBHEHUS.

3anuiuTe ypaBHEHUE IBUKCHHUS JJI1 TAPMOHUYECKOTO OCIIMILIATOPA U 00b-
SCHUTE (PU3UUECKUIN CMBICIT BEJIMUWH, BXOISAIIUX B 3TO YpaBHEHHE.

Kak ucnonb3yercs Ha MpakTUKe MaTeMaTUYECKUM MAasITHUK JJIs1 OTIPEICIICHHUS
YCKOPEHHsI CBOOOTHOTO TaICHHSI?

OOBsicHUTE CMBICT TPEOOBAHUS MAJIOCTH YIJIOBOM aMILTUTY bl KoJieOaHUI Ma-
ATHHKA.

Kakoe paccrositHue Ha3bIBaeTCsl MPUBEICHHOMN UIMHOW MasiTHUKA U KaKUM 00-

pasoM €Tro MOKHO OHpeI[eJ'II/ITB?
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58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

Haviure nosioxxenue neHTpa MacCc TOHKOM OJHOPOAHOU IJIACTUHKU CO CTOPO-
HaMH a U b.

Hamumre dbopmyny s mepuoaa KoiaeOaHU MaTreMaTHueCKOro MasTHHKA
mumuHOM [. I3MeHuTCs i mepuo] KojebaHusl TAKOTO MasiTHUKA, €CITM OH yCTa-
HOBJICH B JIU(TE, KOTOPHIN JBUTAETCS C YCKOpEeHHEM a ( BBEpX, BHU3)?
HaiinuTe oTHOILIEHUE JUIUH ABYX MATEMaTU4€CKUX MaSTHUKOB, €CIIA OTHOIIIE-
HUE TEPUOJO0B UX KoJieOaHui paBHO 1,5.

Hante onpenenenue neHTpa macc. Haiigure paccrossHue 10 LIEHTpa Macc CH-
CTEMBI, COCTOSIIEH U3 CTEPXKHS JJIUHON L M Maccoul 3m ¢ MPUKPEIUICHHBIM K
OJTHOMY M3 €T0 KOHIIOB OOpyYeM TuaMeTpoM paBHBIM L/2 1 Maccol m,OT Ocu
BpaIleHUs, TPOXOAAIICH yepe3 CBOOOTHBIN KOHEII.

[Touemy MasATHHK Ha3bIBAE€TCSI OOOPOTHBIM, MPOBEANTE OOOCHOBAHNUE METO/IU-
KM U3MEPEHUN YCKOPEHUS CBOOOIHOTO TaICHHS.

3anuIImnTe BIPAKEHUS, ONPEACIISIONINE MTHOBEHHBIC 3HAYCHUSI KHHETUYECKOM
Y TTOTEHIIMaIbHOM SHEeprun (pu3zndeckoro MasTHUKA. Kak 3aBUCHT MOJTHAS SHED-
rUs MasTHUKA OT BPEMEHHU?

MoykHO 1T KaqaroIieecs Tea0 MPOU3BOILHON (POPMBI MPECTABUTh MAaTEMAaTH-
geckuM MasTHUKOM? Hammmmmre hopmyny nepuoaa takoro MasTHuKa. OObsic-
HUTE CMBICII BXOASIIUX B HETO BEJIUYMH.

Haitnure nepuos kosie0aHus TOHKOW OHOPOTHOM IJTACTHHKH CO CTOPOHAMHU a
1 b, Maccoi m OTHOCUTEIHFHO OCH, IIPOXOISIIEH IO OTHOW U3 CTOPOH IUIACTH-
HBI.

MoskHo 71 hopmyay it mepuro] Kojiebanus GU3NYECKOro MasiTHUKA UCIIONb-
30BaTh JJIsI UBMEPEHUN MOMEHTa UHEPIIUU Teia?

YTto Takoe )KeCTKOCTh MPYKUHBI U KECTKOCTh KOJeOaTeIbHONW CUCTEMBI U Ka-
KOB UX (PU3HUECKUMA CMBICT?

JlanTe onpeaeeHne MOMEHTA CHJIbI TBEPJIOTO TEJIA OTHOCUTEIIBHO HEKOTOPOU
ocu. Kak cBsI3aH MOMEHT CHJIbI C CHJIOM, C MOMEHTOM MHEPLHUHU U C MOMEHTOM

MMITyJIbCa?
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69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

CdopMmynupyiiTe OCHOBHOW 3aKOH IMHAMMKHU BpalaTeIbHOTO JBHKeHus . Ka-
KHE NTapaMeTPbl BXOIAT B 3TOT 3aKOH?

Hanummre ypaBHeHHE rapMOHUYECKHUX KoJieOaHmii ¢ 3aTyxanneM. KakoB cMbicT
BXOJSIIIUX B HETO TapamMeTPOB?
Hanummre ypaBHeHHe rapMOHUYECKHX KoJieOaHuit 0e3 3aryxanus. KakoB cMbici
BXOJIAIIINX B HETO MMapaMeTpPOB?

Chopmymnupyiite TeopeMy I toiirenca-IlIteitnepa, KOTopas UCTIOIb3YETCS IS
BBIYMCIICHUSI MOMEHTA UHEPLUH TEJIA OTHOCUTEIBHO OCU BPAILLICHUS.
PaccuuTaiiTe MOMEHT MHEPLUHU CTEPKHS JUIMHOW | Maccoid m, OTHOCUTENBHO
OCH, ITPOXOJIAILIEH Yepe3 €ro CEPEInHY.

JaiiTe omnpeneneHne MOMEHTA MHEPIUU a0COJIIOTHO TBEPJOTO Tejla OTHOCH-
TEJIbHO HEKOTOPO1 ocu. Kak CBsA3aH MOMEHT MHEPLIMM C MOMEHTOM UMITYJIbCa?
Cdopmynupyiite 3akoH ['yka. KakoB ¢pu3ndeckuii CMbICT MapaMeTpOB, BXOS-
X B 3aKOH?

[aiite onpeaenenne MOMEHTAa HHEPLIUU TOYEYHOT0, COCTABHOTO U CILJIOIIHOTO
tesl. OObsiCHUTE ero GU3NYECKUIl CMBICI.

JlaiiTe onpeaeneHne MOMEHTAa UMIYJIbCa a0COIIOTHO TBEPAOTO Tejla OTHOCH-
TEJIbBHO HEKOTOPOU ocH. Kak CBA3aH MOMEHT UMIIYJIbCA C UMITYJIBCOM, C MO-
MEHTOM MUHEPLIMU U C MOMEHTOM CHUJIbI?

Kak cBsi3aH MOMEHT CHUJIbI C CUJION, C MOMEHTOM MHEPUUHA U C MOMEHTOM HM-
nyJbca?

Haiinure »KeCcTKOCTh IPYKUHBI, COCTOSAIIEH U3 IBYX OJMHAKOBBIX IPY>KUH, KECT-
KOCTBIO Kk, CO€IMHEHHBIX MOCIEA0BATEIBHO.

Paccunraiite MOMEHT HHEPIIUU CTEPKHS JJTMHOM | 1 Maccoit m, OTHOCUTEIBHO
OCH, ITPOXOJIAILIEH Yepe3 €ro KOHell.

Paccunraiite MOMEHT MHEPLMHU KOJIbIIA MACCOW M U paguyca I, OTHOCUTEIIBHO
OCH, POXOJALIEH Yepes €ro UEHTP.

PaccunTaiite MOMEHT MHEPIIUM TOHKOCTEHHOTO LWJIMHIPA MACCOM M U paJiu-

ycar, OTHOCHUTCIILHO OCH, COBNAJAIOIICH C 06pa3yfomeﬁ OWJIMHAPA.

37



83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

PaccunTaiite MOMEHT MHEPLIMU KOJIbI]a MACCOM M Y paauyca r, OTHOCUTEIBLHO
OCH, JIeXKaIIEH B INIOCKOCTH KOJIbIA M COBNAAAIOIIEHN C JMaMETPOM KOJIbLIA.
PaccunraiiTe MOMEHT HHEPIIMM Iapa MAacCOM M U pajgnyca r, OTHOCUTEIBHO
OCH, COBITQJIAIONIECH C KaCaTEeIIbHOM K 1Iapy.

Haiinure »KeCTKOCTh IPYKUHBIL, COCTOSAILEH U3 IBYX OAMHAKOBBIX IPYKUH, KECT-
KOCTBIO K, CO€IMHEHHBIX MapaieiabHO.

PaccunTaiite MOMEHT MHEPIIUY TOHKOW IUIACTUHKHA MacCOM M CO CTOPOHAMH A
1 b, OTHOCUTEIBHO OCH, MPOXOALLIEH NEPIEHANKYAIPHO MIOCKOCTH MJIACTHUH-
KM 4epe3 OHY U3 €€ BEPILUH.

PaccunrtaiiTe MOMEHT WHEPIMH CHUCTEMBbI, COCTOSIICH U3 CTEPKHS IIUHOM |
¥ Maccol ml, U MPUKPEIIEHHBIX K €r0 KOHIy M CEpEeIuHE IIapaM Maccou
m?2 u paauyca R2, oTHOCUTENBHO OCH, MPOXOAIICH uepe3 CBOOOAHBIN KOHEI]
CTEPIKHS.

HaiiauTe cBsI3b MEXy MOMEHTOM MHEPIUH J TOABMKHOM YacTH KojeOaTeb-
HOU cucTeMbl U eprogoM konedanuii T.

PaccuuTaiiTe MOMEHT MHEPIIMH TOHKOW IUIACTUHKHA MacCOM M CO CTOPOHAMH a
U b, OTHOCUTENBHO OCH, MPOXOASAIICH MEPIEHIUKYIIAPHO IJIOCKOCTH IIACTH-
HBI Uepe3 €€ CepeIuHY.

Paccunraiite MOMEHT HHEPLIMM TOHKOW IJTACTUHKU MACCOM M CO CTOPOHAMHU a
1 b, OTHOCUTEIHLHO OCH, COBMAJAIOIICH C OJTHOM M3 €ro CTOPOH.

CrernaiiTe pUCYHOK MalllMHbl ATBY/Ia U YKQ)KUTE HA HEM BCE CHIIBL, JICHCTBYIO-
1I1e Ha TPy3bI U OJIOK.

Hcnonp3ysa puCyHOK MallliHbl ATBY/1a, HAITUIIUTE YPABHEHUS IBUKEHUS TPY-
30B U OJI0Ka.

Yepes HEMOABMKHBIN OJIOK B BHJI€ OAHOPOAHOTO CILIOMIHOTO IMJIMH/IpA Mac-
cor M nepekruHyTa HeBeCcOMast HUTh, K KOHLIAM KOTOPOU MPUKPEIUICHBI IPY3bI
maccoil m1 u m2. IlpeneOperas TpeHueM B ocH OJI0Ka, ONPEAEIUTE OTHOLIE-
HUE€ CHUJI HATSHKEHUST HUTH.

[laiiTe onpeneieHuEe MOMEHTA CUIIbl. YKa)KUTE HAa PUCYHKE HApPABJIEHUS MO-
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MEHTOB CHJI, ICMCTBYIOINX Ha OJIOK.

95. Hanummure OCHOBHOE YpaBHEHUE AMHAMUKH OCTYNATEIbHOTO ABUKEHUSA. O0b-
SCHUTE (PU3UUECKU CMBICI TApaMETPOB, BXOSIINX B 3T YPAaBHEHUS.

96. C HaKJIOHHOM MJIOCKOCTH CKaThIBAKOTCA JUCK U KOJIBIIO OMHAKOBOTO pajguyca
u Macchl. Kakoe Teno u3 Hux ckatutcs opictpee?

97. Kaxkue mapameTpsl OIUCHIBAIOT BpallaTEIbHOE ABUKEHUE? YIIOBasi CKOPOCT,
YIJIOBOE YCKOPEHHE U HX CBA3b C COOTBETCTBYIOIIMMH JTUHEUHBIMU [TAPAMET-
pam?

98. Cnemaiite puCyHOK MalllMHbl ATByJa U YKaKATE€ HA HEM HANpPaBJICHHUE CKO-
POCTH YINIOBOW W JIMHEMHOM, TAKKE YINIOBOIO M JIMHEWMHOTO YCKOPEHUS IS
rpy30B U OJOKa.

99. Kak onpenensieTcs MOMEHT CUJIbl OTHOCUTEIBHO TOYKH; OTHOCUTEIBHO OCH?

100. MaxoBuK B BHJI€ CIIOIIHOIO JUCKA, MOMEHT MHEPLIMHU KOTOPOTO J, Bpalasch
MIPU TOPMOXKEHUHN PAaBHO3aMEIJICHHO, 3a BpeMsi t YMEHBIIIMIIO 4acTOTy ¢ ®1 10
®2. Onpenenure pad0OTy CHIIBI TOPMOKEHHUS.

101. Kak ompenensieTcss MOMEHT UMITYJIbCA MAaT€PUAIbHONM TOYKHA OTHOCHUTEIBHO
HEKOTOPOU TOUKHU; OTHOCUTEIBHO OCH?

102. Ha onHOpOAHBIN CIUIOIIHOM HMJIMHIAPUYECKHM Ball paguyca R m maccoii M
HaMOTAaHa JIerKasi HUTh, K KOHIy KOTOPOM MPUKPEIUIEH Ipy3 Maccord m. [py3,
pa3MarbIBasi HUTh, ommyckaeTcs. OnpenenuTe 3aBUCUMOCTh ¢(t), COTTacHO KO-
TOpPOM BpalllaeTcsl BaJl, YIIIOBYI0 CKOPOCTh Baja yepe3 BpeMs t moclie Havama
JIBUOKCHUS.

103. Ha omHOpOIHBIN CIUIOIIHOW LUMJIMHIPUYECKHAN Ball paguyca R m maccon M
HaMOTAaHa JIerKas HUTh, K KOHIy KOTOPOM MPUKPEIIEH Ipy3 Maccord m. [py3,
pa3marbiBasi HUTh, onyckaeTcs. OnpeaennTe TaHreHIUAIbHOE U HOPMAJIbHOE
YCKOPEHHE TOUEK, HAXOIAIINXCS HA TOBEPXHOCTH BaJa.

104. Kak onpenenseTcsa KHHETUYECKasi SHEPTUS TeJla, IBUTAIOIIETOCs TOCTYNaTeb-
HO, BpaIllaTE€JIbHO U MOCTYIMATEIbHO-BpaIaTeIbHO?

105. Yto Ha3wpIBaeTCsI MOMEHTOM HHCPIHHN TCJIa U OT 4CTO OH 3aBUCHUT? HO‘ICMY MO-
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106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

MEHT MHEPLIMH T€JIa PABEH CYMME MOMEHTOB MHEPLIUH €TI0 OTAEIbHBIX YACTEH?
[aiite onpeneneHne MoMeHTa uHepuuH Tena. CKOIbKO MOMEHTOB MHEPLIMHU
MOXET UMETh TAHHOE TEJO0?

Kakoe Bpaiienue tena Ha3biBaeTcsi cBOOOAHBIM? Uem oTiruaercs cBOOOHOE
BpallleHHE BOKPYT CBOOOIHOMN OCH U BpalllEHUE BOKPYT OCH, HE SIBIISIOIICHCS
CBOOOIHOI1?

JlaliTe ompeneneHne MrHOBEHHOW U CBOOOMHOM ocei BpamieHus. [IpuBenute
MIPUMEPBI JBHXKEHUS TEJ, UMEIOIINX YKa3aHHbIE OCH BPALCHUS ?

C HaKJIOHHOW IUIOCKOCTH CKaTBhIBAKOTCS J1BA [IUIMHIAPA OIMHAKOBOTO paauyca
Y MaccChl, OAMH MOJbIH, Ipyroil cruiomHoi. Kakoil u3 Hux ckaturcs Osictpee?
Yepes HEMOABMKHBIN OJIOK B BHJI€ OAHOPOAHOTO CILIONIHOTO IMJIMHIPA Mac-
con M nepeknuHyTa HeBeCOMast HUTh, K KOHLIAM KOTOPOU MPUKPEILICHBI IPY3bI
Mmaccoit m1 u m2. [IpeneOperast TpeHreM B ocu OJ10Ka, ONPeIeTUTe YCKOPEHHE
rpysa.

MaxoBUK B BUJIE CIUIOIIHOTO IUCKa, MOMEHT MHEPLUHH KOTOPOTO J, Bpanasch
TP TOPMOKEHUH PABHO3aMEJICHHO, 32 BPEMs t YMEHBIIIWIIO YaCTOTy ¢ ®1 110
®2. Onpeneanre MOMEHT CUIIbl TOPMOKECHHUS.

Ha oxHOpOIHBIN CIUIOIIHOW LMIIMHIAPUYECKHAN Ball paguyca R m maccon M
HaMOTAaHa JIErKasl HUTh, K KOHIly KOTOPOM NPUKPEIUICH Ipy3 Maccou m. I py3,
pa3MarbIBasi HUTh, OnycKaeTcs. OnpeaeanTe CUILy HaTsSKEHUS HUTH.

B masTtHuke MakcBesa qucK, UMEIOIMKA MacCcy m U paanyc R, HacaxxeH Ha
oCb paauycom r. He yunTbeIBast CUiIbI COIPOTUBIIEHHUS] © MOMEHT UHEPLIUH OCH,
ONPENEIINTE YCKOPEHHUE OCTYNATENBbHOIO JIBMKCHUS MASITHUKA.

[lonnas kuHETMYECKasd dHepruss W IuCKa, KATALIErOCs IO FOPU30HTAIBHOU
MOBEPXHOCTH, paBHa 24 Jx. Onpenenure KUHETUYECKYIO dHEpru0 Wi no-
CTyHaTeJbHOTro 1 WB BpalarebHOrO ABMKEHUS JUCKA.

OOpbscHUTE, TOYEMY BO3MOXKHO IPUMEHEHHE 3aKOHA COXPAaHEHUS] MeXaHU4e-
CKOM DHEPIruu JUIsl ONMCAHUS JBH)KCHUS MASTHUKA, U Ha KAKOM Y4YacTKE €ro

JABHKCHMUA.
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116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

3Has 3aKOH COXPaHEHUSI MEXaHWYECKOW SHEPruu MasiTHUKa MakcBesuia, BbIBe-
JIATE BBITEKAIOIIME U3 HETO BBIPAKEHUE JJISI YCKOPEHHUS €r0 MaICHUS.

Ha omHOpoaHbIN CTIOMIHON HWIMHIPUYECKUN Bal paauyca R HamoraHa er-
Kasi HUTh, K KOHIy KOTOPOW NPUKPEIUIEH IPpy3 Maccord m. I py3, pazmarbiBas
HUTb, OITyCKaeTCs ¢ yCKOpeHHneM a. Onpenenure Maccy Baita ml.
CdopmynupyiitTe OCHOBHOM 3aKOH AMHAMHUKHU BPAIIaTEIbHOTO ABUKCHHUSL.
Yro Ha3pIBa€TCSI MOMEHTOM MHEPLMHU TBEPAOIO Tesa? B Kakux equHuIax oH
usmepsiercs?

YT0 Ha3pIBa€TCA MOMEHTOM CHJIBI, U B KAKMX €IMHULIAX OH U3MEPSIETCA?
Cdopmynupyiite Teopemy llITeiinepa.

Boeruucaure Hatsxenus HUTH T1 u T2 npu nByx nonoxkeHusix rl u r2 rpy3oB
OTHOCUTEJIBHO OCH BPALICHUs MasTHUKA.

K xakoMy THITy BOJIH - IPOJOJIBHBIX MJIM NONEPEYHBIX - OTHOCSTCS aKyCTHYE-
CKHE BOJIHBI, PACIIPOCTPAHSIOIIUECS B BO3AYyXE?

Kaxue BonHbI Ha3biBatoTCA cTostunMu? Kak o0pasyrorcst cTossuue BOJIHbI?

B 4dem 3akmrouyaercs sSBIICHHE pe30HaHca?

Kakue xonebanus Ha3piBaroTCs 3atyxatomumu? HazoBute ¢usnueckue Beau-
YHHBI, XapaKTEePU3YIOIINE 3aTyXaHue, U ONpeleanTe UX GU3nIeCKUil CMBICI.
OnumuTe nIpoLeccsl pacCIpOCTPAHEHUS 3ByKa B TBEPABIX TEJIAX, )KUAKOCTIX U
ra3ax.

N300pa3urte kauecTBEHHO TpaduK 3aBUCUMOCTH CKOPOCTH 3BYKa OT TEMIIepa-
TYpBI.

3anumurte GopMyiIy A ONpEIeTIEeHUs CKOPOCTU paCIPOCTPAHEHUS 3BYKa JJIsl
aanabaTudeckoro nporecca. Jlaiire nosicieHus K hopMmyie.

3anuute GopMyIty s OpeeIeHHs] CKOPOCTH PacCIpOCTPAaHEHUS 3ByKa JUIsI
U30TepMUYECKOro Mpoliecca. [laiite noscuenus k Gpopmyiie.

3anuiute GopMyIty IS ONpeaeIeHHs] CKOPOCTH pacpOCTPAaHEHUs 3ByKa JUIsI
MOJIMTPOIMYECKOTO Tpoliecca. JlaiTe nmoscHeHus K hopmyie.

Kaxkoil mpouecc Ha3pIBaeTCsl MOJUTPONUYECKUM? 3alMIIUTE YPABHEHUS I10-
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133.

134.

135.

136.

137.

138.

139.

140.

141.

142.

143.

144.

145.

146.

147.

148.

JUTPOMTUYECKOTO TIpolecca.

JaiiTe onpeneneHne T00pPOTHOCTH CUCTEMBI.

3anummTe GOpMYIIBI IS pacdeTa J0OPOTHOCTH CUCTEMBI.

CpaBHUTE THUIIBI 3ByKOBBIX BOJIH, PACTIPOCTPAHSIONINXCS B TBEP/BIX U ra3000-
pa3HbIX cpenax. [1e ckopocTh pacpocTpaHEHUs BOJIHBI O0JbIe?
KauecTBEHHO MOCTPOUTE PE30HAHCHBIE KPUBBIE LTSI IBYX CUCTEM C PA3JIUYHOU
TIOOPOTHOCTBIO.

OIMHAKOBO JIX PACIIPOCTPAHSIETCS 3BYK B TBEP/IBIX TEJaX, KUAKOCTSIX U B ra3e?
Onummre mpoiecc pacpoCTpaHEHUs 3ByKa B ITHX Cpelax.

KakoBbI xapakTepHble 0COOCHHOCTHU CTOSIUEH BOJTHBI IO CPABHEHUIO OeTyIIeH?
Yem oTnuyaroTcs OEryiue u CTOsTYre BOJTHbBI?

CpaBHUTE THUIIBI 3ByKOBBIX BOJIH, PACIIPOCTPAHSIOUINXCS B TBEPIBIX U ra3000-
pa3HbIX cpenax. [1e ckopocTh pacnpocTpaHeHus 3ByKa Oosbliie?

YeMmy paBHO pacCTOSTHHE MEXKIY IByMS OMIDKAWIIMMU y3JIaMU U ABYMS ITyd-
HOCTSIMH B CTOsTYeH BotHE? UTO Ha3bIBAETCS IIyYHOCTSIMH | y3JIaMu?

JIBe TuI0CKHE BOJHBI, PACTIPOCTPAHSIIONINECS HABCTpeuy Ipyr Apyry. Omimnya-
F0TCSI TOJIBKO aMIuiuTygaMu. O0pa3yroT JI OHU CTOSIUYIO BOJIHY? OTBET 000C-
HOBATb.

3aBUCHUT JIU CKOPOCThH PACTIPOCTPAHEHUSI 3BYyKa OT 4acTOThl? OTBET 000CHO-
BaTh.

MoskeT 11 3ByK pacipoCTpaHsIThCs B Bakyyme? OTBeT 000CHYHTE.

Kak paccuntars KOOpIMHATHI y3JI0B U ITyYHOCTEN B CTOSUEH BOJTHE?

['me ckopocTh pacnpocTpaHeHUs 3ByKa OOJbIIE: B BO3yXe WU B Bomopoxae?
OTtBeT 00OCHYMTE.

Kakas ¢aza xonebanuil BO Bcex TOYKax MExAy coceqHuMU y3iamu? Kakas
¢aza konebaHuil Mo pa3Hble CTOPOHBI y37a?

Yro Ha3bIBaeTCS MMapaMeTpaMH COCTOSIHUS cucTeMbl? Kak NpuHATO Ha3bIBaTh
COOTHOIIIEHUE, CBS3BIBAIOIIEE 3HAYCHHE TAPAMETPOB COCTOSHUS, €CITH CHCTE-

Ma HaXOAHUTCA B paBHOBeCI/II/I?
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149. Yro nHa3zeiBaercs npoueccoM? Kakue Bbl 3HaeTe nzonpoueccol? Hanumure ypas-
HEHMS U30MPOLIECCOB.

150. ChopmynupyiiTe u BeIBeAUTE 3aK0H bolins-Mapuotta , HICIIONb3Yysl OCHOBHOE
YpPaBHEHUE KUHETUUECKOM TEOPHUU T'a30B U U YPABHEHUE COCTOSHUA Ta3a.

151. Hamumwure ypaBHEHHE M30TEPMUYECKOTO Mpolecca U u3ol0paszurte rpaduku
ATOTO Mpolecca I pa3HbIX TeMneparyp B koopaunarax PV, PT,VT.

152. Chopmynupyiite u BeiBeauTe 3aKkoH [1lap:s, ucmonb3yss OCHOBHOE YpaBHEHHUE
KMHETUYECKON TEOPHUH T'a30B U YPABHEHUE COCTOSHMS Ira3a.

153. Hanumwure ypaBHEHHE U300aprUUE€CKOro poliecca U n300pa3ure rpaduku 31o-
ro Ipouecca Juis pa3HbIX JaBieHui B koopaunHarax PV, PT,VT.

154. OcHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KUHETHYECKOU TeOpHUH ra3oB. @opmynu-
POBKa U BBIBOJ.

155. YpaBHeHHE COCTOSIHUS UACAIBHOTO ra3a. KakoB CMBICHI BEJIUYHH, BXOISIINX B
ATO ypaBHEHUE?

156. Chopmymnupyiite u BbIBeauTE 3aKoH | eil-JIroccaka, ucmnosb3yss OCHOBHOE ypaB-
HEHHE KHMHETUYECKOW TEOPUH ra30B U yPAaBHEHUE COCTOSHUS Ta3a.

157. HamummmTe ypaBHEHUE H30XOpPUUYECKOTO MPOIIecca U n300pa3uTe rpaduku 3To-
ro Tmpoiiecca sl pa3HeIX 00beMoB B koopaunarax PV, PT,VT.

158. Cdopmynupyiite v BEIBEAUTE 3aKOH ABOTAJIpO.

159. Chopmynupyiite u BeIBeauTe 3akoH JlampToHa.

160. ChopmynupyiTe U 3aNUIIUTE IEPBOE HAYAIO TEPMOAMHAMUKH B TudPepen-
[MaJbHOM M MHTETpajJbHON opMax. YKaxuTe 00NacTh UCIOIb30BAHUS TEP-
BOI'O Ha4yaja TEPMOJANHAMHUKHU.

161. B xoopaunatax PV n300pazute nu3oTepMUIECKOe pacIIMPEHHUE TP TeMIIepa-
type T raza macc ml u m2, npuuem m1>m?2.

162. WneanbHblll Ta3 coBeplIaeT KPYroBoM mporuece, rpauk KOTOpOro — OKpyxk-
HOCTb B KoopauHarax PV. Kak npu sToM n3mensiercst remneparypa rasa?

163. 3anumuTe ypaBHEHHE U30TEPMUYECKOTO Mpoliecca U B koopauHaTtax PT u3006-

pasuTe I/ISOTepMI/I‘-IeCKI/Iﬁ epexoa U3 COCTOAHUA « I» B cocTosiHUE «2». B KakoM
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U3 3TUX COCTOSIHMI 00BbeM ra3a OoJibiie?

164. 3anumuTe ypaBHEHHE U30XOPUYECKOTO Ipoliecca U B koopauHarax PV u3o0-
pa3uTe M30XOPUUECKHI MpOoIEecC Mepexoja U3 COCTOSIHUS «1» B cocTosiHuE
«2».B KakoM U3 cOCTOSIHUN Temneparypa ra3a poiie? Kak uaMeHurcs Buj rpa-
¢buka, eciau B34Th OOJBIIYIO MAacCy Tra3a Ipu TOM K€ Ha4aJIbHOM 00beme?

165. 3anumuTe ypaBHEHHE H300apUIECKOTO PACIIMPEHUS ra3a U B KoopauHaTax PV
n300pa3uTe mepexoq U3 COCTOSHUS «1» B cocTostHuE «2». KakoMy U3 3TUX co-
CTOSIHMI COOTBETCTBYET OoJjiee BbICOKasi Temreparypa? Kak m3mMeHUTCs BUJ
rpaduka, eciu B35ATh OOJIBIIYIO MAacCy Ta3a IPHU TOM e HayaJbHOM 00beme?

166. HarpeBaeTcs ninm OXJla)KJaeTcs a3, €ClId OH paclIMpseTcs Mo 3akoHy PV/2
=const?

167. Harpeaetrcs WM OXJIaKJaeTCs ra3, €CJIA OH paclIupseTcs o 3akony P*2V=const?

168. UTo moHMMaeTcs MoJ| YMCJIOM CTereHe cBo0oap? YemMy paBHO YHCIIO CTETe-
HEel CBOOOIbI OJTHOATOMHOM, IBYXaTOMHOM M TpeXaToOMHOU MoJieKybl? [losic-
HUTE?

169. Yro noHMMaeTcs 1Mo BHYTPEHHEN YHEPTUEN MICAIIBHOTO Ta3a?

170. 3anumure ypaBHEHUE MOJUTPOMUYECKOTO Tpolecca B koopaunarax PV, PT u
TV.

171. 3anummTe nepBOE Ha4YajaI0 TEPMOJAMHAMUKH JUJIS KayKJIOTO U30IIpoLieCcCa.

172. YTo mOHMMAIOT MO/ TETJIOEMKOCTBIO BEIIECTBA — yeJIbHOM, MonsipHoi? Ha-
30BUTE €IMHUIIBI UX U3MEPEHUS.

173. CkonbKO pa3innyaroT BUJAOB MOJSIPHBIX TerioeMkKocTen? [louemy?

174. Yemy paBHa TEIJIOEMKOCTb IIPU U30TEPMUYECKOM U aAMa0daTUUE€CKOM IpoLeC-
cax?

175. ITouemy Cp >Cv nns uaeanpHoro rasa’?

176. T'a3 mpu HOpMAJIBHBIX YCIOBUAX UMEET IJIOTHOCTH p. YeMy paBHBI €0 yAelb-
Hble TeroeMkocTu Cp u Cv ?

177. JlaiiTe onpenesieHue TEIJIOEMKOCTH CUCTEMbI. MOXKET I OBITh TETIIOEMKOCTh

CHUCTEMBI OTPULIATEILHON?
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178.

179.

180.

181.

182.

183.

184.
185.

186.

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

194.

195.
196.

Cnoco06sl nepenauu Teria. @u3ndecKuil CMbICI MOHATHN «BETUINHA PA0OThI»
U «KOJMYECTBO TEIUIOTHI»?

B xakux ciydasx U3MEHEHUE BHYTPEHHENW SJHEPTUHA CUCTEMBI PABHO BHEIITHEH
paboTe, COBEpIICHHON Ha/l CUCTEMOI?

B kakux ciiy4asx U3MEHEHHE BHYTPEHHEH YHEPTUM CUCTEMBI PABHO KOJIMYE-
CTBY TEIUIOTHI, ITO/IBEICHHOMY K CHCTEME?

CocTosiHME HIeaIbLHOTO ra3a u3MeHseTcs 1o 3akony P=aV. Halinure pabory,
COBEPUICHHYIO MOJIEM Ta3a, MPH MOBbIIIEHUU Temneparypsl o T1 go T2.
[TocTpoiiTe rpadmk 3aBUCUMOCTH TEMIOEMKOCTH MPOIECCA OT MOKA3aATENs MO-
JUTPOTIBI.

3anuiute GOpMyIbI Ul pacyeTa U3MEHEHHsI BHYTPEHHEH YHEPTUM JJi pas-
JIMYHBIX U30IPOLECCOB.

3anuiute GOopMYIIbl ISl BBIYUCICHUS paOO0ThI B pa3IMYHBIX U30MPOIECCAX.
3anuimte GopMyIIbl 1711 pacueTa U3MEHEHHUsI BHYTPEHHEH SHEPTUH U PaOOThI
JUTs1 aAnabaTUyecKoro mpoiiecca.

3anumute GopMyIbl ISl pacueTa U3MEHEHUsI BHYTPEHHEW SHEPTUH U PaOOThI
IPU HOJUTPONUYECKOM MPOLECCE.

B ueM CcymHOCTB SIBIEHUI NTEPEHOCA, TPU KAKUX YCIOBUSAX OHU BO3HUKAIOT?
Haiite onpeneneHus ko3hduirenTa BI3KOCTH

Jatite onpenenenne ko3¢ durnuenta nuddys3uu.

JaliTe onpeniesieHus: JaMUHAPHOTO U TYPOYJIEHTHOTO TEUCHHIA.

B ueM coctouT pu3HMUECKHil CMBICI CPEAHEN NITMHBI CBOOOAHOTO npodera?
Kakue siBIeHHsI OTHOCATCS K SIBJICHUSIM MIEPEHOCa U oYeMYy ?

3anuiuTe BeIpaxxeHue A kodpduimenta BHyTpeHHero Tpenus. OObsCHUTE
(bu3MUeCcKil CMBICI BEJIMYUH, BXOJSAIINX B 3TO BHIPAKEHUE.

N3o06pa3ute rpadpuyecku 1 OObSICHUTE 3aBUCUMOCTb KO (UILIMEHTA BHYTPEH-
HEro TPEHUS OT JIaBJICHHUS.

Kak 3aBucuT k03P GUIHEHT BHYTPEHHETO TPEHUS OT TEMIIEPaTyphI?

OOBbsicHUTE ABJIEHHE BHYTpEHHETO TpeHusl. Ilepenoc kakoi ¢puznueckoil Beau-
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YUHBI IPOUCXOJIUT B 3TOM SIBJICHUU?

197. 3anummte 3akoH Hpr0TOHA, ONMCHIBAIONINIA SIBJIEHUE BHYTpEHHETO TpeHust. O0b-
SCHUTE CMBbICIT (DU3NYECKUX BEJIMUMH, BXOISIIUX B 3TOT 3aKOH.

198. O0BsacHuTE uTO Takoe rpaaueHT. Kak HampaBiieH rpaueHT CKOPOCTH B sIBJIE-
HUU BHYTPEHHETO TPEHUA?

199. Ucnonw3ys dhopmyny [lyazeitns, nonyuute GopMmyity Uil pacyeTa BI3KOCTH.

200. B ugem 3axmtodaercs siBaenue auddy3um?

201. Kakoii 3akoH onuckIBaeT npoiiecce nuddy3uu? O0bsicHUTE CMbICT PU3NYECKUX
BEJIMYUH, BXOASIIHNX B 3TOT 3aKOH.

202. Kak 3aBucut koddpdunuent audpdys3uu 1 KodGPUIHeHT BHYTPEHHETO TPEHUS
OT CPEJTHEN CKOPOCTH TEIJIOBOTO ABUKECHUS MOJIEKYJI?

203. Kak 3aBucut koadpunueHt audpdys3uu 1 Ko3GPUIHEHT BHYTPEHHETO TPEHUS
OT CpeHEH NIIUHBI CBOOOAHOTO TIpobera?

204. YeM 0OBSICHUTH, UTO BCE SIBJICHUS NIEPEHOCA ra3axX MPOTEKAIOT MEICHHO, XOTS
CKOPOCTHU JBUKEHHUS MOJIEKYJI ra3a JOCTATOYHO BEJIUKHU?

205. Yto Ha3bIBaeTCs CpelHEN JUIMHOW CBOOOIHOTO npobera monekyn? [lpusenure
MOPSIIOK BETMYMHBI CpEHEHN JUTMHBI CBOOOIHOTO Mpobdera mpu aTMochepHOM
JIABJICHUU.

206. Kak moacuuTaTh CpeHEE YMCIIO CTOJIKHOBEHUM BCEX MOJIEKYJ raza 3a 1 ¢ B
enuHule o0bemMa, eciii U3BECTHO YHCIIO CTOJIKHOBEHHM OIHON MOJIEKYJIbI 32
Ic?

207. KakoB MexaHu3M BSI3KOCTH U 1 Py3un B razax?

208. Tlouemy B 3aKOHAX, OMMCHIBAIOIINX SIBJICHUS MIEPEHOCA, CTOUT 3HAK MUHYC?

209. Ilomyuute BbIpaskeHue A KO3 PUIIMEHTa TEIUIONPOBOAHOCTH B ra3zax. O0b-
SICHUTE CMBICII BEJIMYMH, BXOSIIMNX B 3TO BBIPAKEHUE.

210. Kak 3aBucHuT K03()PHUIIMEHT TEMIONPOBOIHOCTH OT AABJICHUS U TEMIIEPATyPhI?

211. Kakwue cymecTByIoT siBieHHs niepeHoca? Kakas puszndeckass BenuauHa sBJIs-
€TCsl IEPEHOCHUMOM B ATUX Tpoliecca’?

212. YcraHoBuTe CBSI3b MEXAY KO3 (ULIMEHTaMU SBJICHUI MepeHoca.
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213.

s pazneneHus cMecH ra3oB Ha KOMIIOHEHThI IPUMEHSIIOT siBlieHUE Tuddy-
3UM Yepe3 MOPUCTYIO neperopoaxky. Kakue cBoiicTBa MOJIEKYI UCIIOJIBb3YIOTCS

IIPY STOM?

IIpumepHbIe Bonpocskl mo TemMaM 14-22 (2 cemecTp)

l.

10.
11.

12.

13.

14.

CdopMynupyiiTe 3aKOH COXpaHEHUS AIEKTPUIECKUX 3apsnoB. [IpuBenure npu-
MEpBbI ITPOSIBJICHUSI 3aKOHA.
3anuiute, chopmynupyiite u oobsicaute 3akoH Kynona. Enunuiia usmepenust

3apsiga B CH.

. Kakue 1osst Ha3pIBarOTCs AJIEKTpocTaThuecKuMK? Kakoe ajekTpruueckoe mosie

Ha3bIBAETCSI OJTHOPOIHBIM?
HanpsikeHHOCTh 35ieKTprUdecKoro mossi. EMUHuIbI n3MEpEHUsT HapsIAKEHHO-

CTH JJICKTPHUYCCKOTO I10JIA.

. Hanpspxennocts E anexTpocrarnyeckoro mosst ToueqHoro 3apsiaa. Mzoopasu-

T€ MOJIE YEINHEHHOTO MOJI0KUTEIBHOTO TOUEYHOTO 3apsija.
Hampsioxennocts E anekTpocTarudeckoro mosisi ToueqHoro 3apsaa. M3o6paszu-
T€ MOJI€ YEAUHEHHOTO OTPULIATEILHOTO TOYEUYHOTO 3apsi/ia.

JlaiiTe onpenesieHne TOYEUHOTO U 3JIEMEHTAPHOTO ANEKTPUIYECKUX 3aPSJIOB.
Mopenu HenpepBIBHOTO paciipeiesieHus 3apsiaa. YTo Takoe TMHEeHas, TOBEPX-
HOCTHAasi U 00beMHAas MIOTHOCTh 3aPSAJIOB. YKAKUTE CIUHUIIBI UX U3MEPECHUSI.
Kak paccunrars crily B3anMOIEMCTBUSA TOYEYHOTO M HETOUEUHOTO JICKTpUYE-
CKHUX 3apsSJI0B.

Kak paccunrars crity B3anMOAECHUCTBUSI HETOUEUHBIX MIEKTPUIECKUX 3aPSAI0B.
[Touemy HeNb3sI HAAJIEKTPU30BATh TPEHUEM METAJUIMYECKUN CTEPKEHD, €CIIH
€ro JIepKaTh B pyKe?

Urto 3HauuT (hpaza: Tea0 HadIeKTpU30BaHO? Kak MOXKHO HARJIEKTPU30BaTh Te-
10?

UYrto Ha3bpIBaeTCS MPOOHBIM AIEKTPUUCCKUM 3apsaoM? TpeGoBaHUs, MPEIbIB-
JIIEMBIE K HEMY.

Uto Ha3bIBaeTCs JUHUEH HanpsbkeHHOCTH? Kak cTposITCs IMHUKM HalpshKeH-
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15.
16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

HOCTH 3JIEKTPUYECKOTO 1101517 J[J1s1 4ero oHu npeaHa3HavYeHbl?
CdopMynupyiiTe NPUHLNI CYNEPIO3ULIUN FIEKTPUUECKUX MOIEH?

Jaiite onpenenenue u chopMyaupyTe OCHOBHBIE CBOMCTBA CHJIOBBIX JIMHUI
AIIEKTPOCTATUUECKOTO IOJIS.

Jaiite onpenenenue u n300pa3ute rpadguuecku OTHOPOIHOE U HEOTHOPOTHOE
AIEKTPOCTATUYECKOE TTOJIE.

[IpaBUIBHO M YTBEPKACHUE: CUIIOBAs JIMHHS DIIEKTPOCTATHYECKOTO MOJIS —
ATO TPACKTOPHUSI IBUKEHHUSI SJIEKTPUUECKOTO 3apsija B nosie? OObsICHUTE TToue-
My?

Yro Takoe nunoias? YTo Ha3bIBaeTCA IJICUOM JUMOJSA U AJIEKTPUUYECKUM MO-
MeHTOM nunons? dopmyna s onpeneneHuss HanpsLKEHHOCTH MO TATIONS
B IIPOU3BOJIBHOM TOYKE.

BriBenute dhopmynny it onpeneieHusl BEIMUMHBI HAMPSHKEHHOCTH IO JTH-
MOJISL B TOUKE, HAXOIAIICHCS HA OCH JTUTIOJNS.

BreiBenute hopmyny st onpenesieHusl BeIMUYMHbBI HAMPSHKEHHOCTH OIS JTU-
M0JIS B TOUKE, HAXOASIIECS Ha MEPIIEHIUKYIISIPE K OCHU JUIIOJIS, TPOXOASIINM
4yepe3 cepenHy Iieda JIUTOs.

Kak paccunrars HanpsKEHHOCTb MOJS, CO3JaHHOIO PAaBHOMEPHO pacmpesie-
JEeHHBIM 3apsaoMm. [Ipusenure npumep.

Kak ¢ moMo1ipio CUIoBbIX TUHUN U300pakaeTcs dnekrpudeckoe mose? M300-
pa3uTe MOJIe OJHOPOIHO 3aPSHKEHHON OECKOHEYHON HUTH.

[Tosicauth TeopeMy ["aycca Ji71st 37€KTPOCTaTUYECKOTO MO C TOMOUIBIO CUIIO-
BBIX JINHUMU.

Kak ¢ moMoI1p10 CHIIOBBIX JTMHUIM U300paskaercs anekrpuyeckoe mnone? M3006-
pasuTe NoJie paBHOMEPHO 3apsSHKEHHOM OE€CKOHEYHOM MIO0CKOCTH.

Kak ¢ moMoI1p10 CUI0OBBIX JTUHUN U300pakaeTcs dekTpudeckoe mose? M300-
pasurte mojie JByX OECKOHEUHBIX IMapajuleNIbHBIX PA3HOMMEHHO 3apsiKEHHBIX
IIOCKOCTEM.

Kaxk HHTCPIPCTUPYCTCA IIOTOK BCKTOPA HAIIPSIKCHHOCTHU C HUCIIOJIB30BAHUCM
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28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

CUJIOBBIX JIUHUIK? EnuHUIIA U3MEpEeHUs MOTOKa.

Yro OyneT ¢ auIosiem, eclii €ro MOMECTUTh B OJIHOPOJHOE Y HEOAHOPOIHOE
ANEKTPUYECKOE TToNIE?

Anre0Opanueckasi cymMMa 3apsiloB BHYTPH 3aMKHYTOM MOBEPXHOCTH paBHA HY-
mo0. byner nmm paBHa HyIIO HaIIPSY)KEHHOCTH ITOJISI BO BCEX TOYKAX BHYTPHU ITON
MoBEepXHOCTH? OTBET NOSICHUTE.

Uemy paBHaA cuiia, IEUCTBYIONIAA HA TOYCUHBIN 3aps/l, HIOMEIICHHBIN B LIEHT]P
PaBHOMEPHO 3apsiKeHHOU cdephi?

BriBenute popmyny v n300pa3ute rpaduk 3aBUCUMOCTH HAPSY)KEHHOCTH 3JIEK-
TPUYECKOTO TOJSA OT PACCTOSIHUSA A0 LEHTPA 3apsKEHHOIO METAJLINYECKOTO
mapa.

Brieaute popmyiy u u300paszure rpaguk 3aBUCUMOCTH HAMIPSIKEHHOCTH AJIEK-
TPUYECKOTO TOJIS OT PACCTOSHUS 10 IIEHTPA PAaBHOMEPHO 3apsHKEHHOTO 10 00b-
eMY JUAJIEKTPUYECKOTO IIapa.

Kaxkune noss Ha3pIBatoTCA NOTEeHIMAaIbHbIMU? [[puBEIrTE MPUMEPHI.

Kaxk onpenensercs noTeHnuMan 3JeKTpOCTaTUYECKOro NoJIA? 3anUIINTE IOTEH-
LAAJI TT0JIS, CO3JaHHOTO TOYEUHBIM 3apsiJIOM.

Kakue BenmnuuHbl HCIOB3YIOTCS U1 ONMCAHMS SJIEKTPOCTATUYECKOTO MOJIsA?
UTO Ha3bIBAECTCS SKBUIIOTCHIIMATILHON MOBEPXHOCTHIO?

Kak pacnonoxeHbl CHIIOBBIE JIMHUU IO OTHOIIEHUIO K SKBUMOTEHI[MAIbHBIM
muausM? [Touemy? [TokakuTe BUA T€X U IPYTUX JUHUN HA TPUMEPAX.
3anuIunTe CBA3b MEXIY HAIPSKEHHOCTHIO U MOTEHIMAIIOM 3JIEKTPOCTaTHYE-
CKOT'O TIOJIAL.

JlokaxxuTte, YTO CUIIOBBIC JIMHUU JJIEKTPUYECKOTO ITOJISI U DKBUITOTEHIIMAIH Op-
TOTOHAJIBHBI.

HapucyiiTe (kauecTBEHHO) KapTHHY IOJISI, CO3JaHHYIO ABYXIIPOBOIHOMN Oec-
KOHEUHOU JInHKEeW. Kak MOYKHO HalWTH HANPSXKEHHOCTH T10J151 B TPOU3BOJILHOM
TOYKE ATOrO MOJIsI?

OOBbsicHUTE, TTOYEMY MPOBOISAIIAS CPENla MOKET CIIYKUTh MOJIEIIBIO DJIEKTPO-
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42.

43.

44.

45.

46.

47.
48.

49.

50.

51.

52.

53.

54.

55.

CTATHUYECKOTO TOJIsi?

N300pa3ute (KaueCTBEHHO) KapTUHY 3JIEKTPUUECKOTO MOJIs, CO3JaHHOTO Oec-
KOHEYHO JIJIMHHOW HUTBIO PABHOMEPHO 3apsKEHHOM C JINHEMHOM TIIOTHOCTBIO
1. 3anumuTe GopMyiTy, To KOTOPOH MOKHO PaCCUMTATh HAMIPSYKEHHOCTD TTOJIA,
CO3JaHHOTO 3TOM HUTBIO.

3anuImuTe CBSA3b HAPSY)KEHHOCTH TOJISI M BEKTOPA ANEKTPUYECKON MHIYKIIUH.
Chopmymnupyiite Teopemy Octporpanackoro-I aycca.

BriBenute hopmyiy aiist pabOThI B Cllydae JBHKEHHS OTHOTO TOYEUHOT'O 3JIEK-
TPUYECKOTO 3apsA/1a B TIOJIE IPYTOTO.

BriBenute GpopMyiy At TOTEHIIMAIBHOM SHEPTUU B3aUMOACHCTBUS IBYX TO-
YEUHBIX 3apsI0B.

PU3nUEeCKUM CMBICI TOTEHIMAJA MOJIsI. EAMHUIBI U3MEPEHUS MOTEHIAAA.
Kak OyneT MeHSThCSl MOTEHIIMAIbHAS SHEPT S MOJI0KUTEIBLHOTO (OTPUIIATEIb-
HOT0) TOUYEYHOTO 3apsijia MpH ero NpUOIMKEHUH K TTOJIOKUTEIIBHOMY 3apsiy?
Ecnu n3BeCTHO, 4TO HAPSIKEHHOCTH B KAKOW-TO TOYKE MOJI paBHA HYJIIO, 3HA-
YUT JIK 3TO, YTO MOTEHIMAI B TOU TOUKE TOXKE paBeH HYIO? OTBET MOSCHUTE.
Kak noreHuuan 3neKTpuyecKoro noJsi CBsA3aH ¢ paboTOW CUII ITOJIS IO IepeMe-
HICHUIO 3apsia?

UTO Takoe 3MEKTPOEMKOCTh YEIMHEHHOTO NpoBogHUKa? UTO Takoe B3auMHast
€MKOCTbh JIBYX MPOBOAHUKOB?

Hanumure BeIpaxxeHHWe ISl ONPENCNICHUS] HAPSKEHHOCTH 3JICKTPUYECKOTO
TI0JIs1, CO3JIAaHHOTO JABYMS MapalIeIbHBIMU PAaBHOMEPHO 3apsKEHHBIMHU TJIOC-
KOCTSIMH, 3apsJibl KOTOPBIX 6+ U G-. I300pa3uTte JIMHUU HaNPS>KEHHOCTHU.
3anuiute GopMyny A eMKOCTHU IJIOCKOTO KoHAeHcaropa. OT 4ero 3aBUCHUT
€MKOCTb IIJIOCKOr0 KOHJieHcaTopa?

BriBenute dhopmyiy N1 SKBUBAJICHTHOW €MKOCTH TPHU MOCJIEI0BATEIHHOM U
MapayieIbHOM COECMHEHUSAX KOHIAEHCATOPOB.

BriBegute Gopmynny aiis B3aUMHOM JIEKTPOEMKOCTH JBYX OJMHAKOBBIX Me-

TAJJIMYCCKUX C(bep, PACIIOJIOKCHHBIX Ha paCCTOSSHUHN MHOI'O 0oabBIIEM paany-
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56.
57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

ca aTux cep aApyr ot apyra.

UYrto Takoe BekTop nossipusanuu’? Ero pasmepHoCTb.

Yemy paBHa paboTa IMpH MEPEMEIICHUH 3apsi/ia TI0 TOBEPXHOCTH 3apsSHKEHHOTO
npoBoHUKa? OTBET MOSCHUT.

[Tokaxkute, 9TO MEKTPUUECKOE TOJIE CYIIECTBYET TOIBKO MEXTy OOKJIaIKaMu
KOHJIEHCaTopa.

3anumute GopMyiIy JIEKTPOEMKOCTH C(heprIecKoro KoHaeHcaropa. PaccMot-
pUTE YaCTHBIC CIydau, KOTJIa PACCTOSTHUE MEXAY OOKJIaJKaMUd MaJio U Koraa
BHEIIHSA O0KJIa/IKa yJajeHa Ha 0€CKOHEYHOCTb.

ZanummuTe GOpMYITy AIEKTPOSMKOCTH IIMIHHAPUISCKOTO KOHAeHcaTopa. Pac-
CMOTPHUTE YaCTHBIE CITy4YaH, KOTJIa pACCTOSTHUE MEXK Ty OOKJIaIKaMH MaJjio U KO-
r71a BHEITHSASI OOKJIaKa yaaeHa Ha OECKOHEUHOCTD.

B dem 3akiroyaercs sSIBICHHUE 3JIEKTPOCTATUYECKON MHY KLU ?
HamnpsikeHHOCTD MO y TOBEPXHOCTH MPOBOHKKA U €€ CBSI3b C ITOBEPXHOCT-
HOM TIJIOTHOCTBIO 3apsia. M300pa3uTe CUIOBBIC JTUHUM Y TTIOBEPXHOCTHU TPO-
BOJIHHUKA.

3aBHUCUT JIM IOBEPXHOCTHAS IJIOTHOCTB 3apsijia OT paJinyca KpUBU3HBI TOBEPX-
HOCTHU?

B dem CcyTh SIBIICHHS OJISIPU3ALNU JUAIEKTPUKOB?

Tpu OCHOBHBIE IPYNIIBI JUAJIEKTPUKOB M BUABI UX MOJISIPU3ALIAH.

B yem cyTh sBIICHHS MOJSIPU3ALKMH TUDJIEKTPUKOB C MOJSPHBIMUA U HETOJISP-
HBIMHU MOJIEKYJIaMM ?

UeM oTiuyaeTcs Mojsipyu3anus TUAJIEKTPUKOB OT SIBJICHUS DJIEKTpOCTaTHYe-
CKOM MHIyKIIMU?

CBs13b MEXK]ly BEKTOPOM MOJISIPU3AIMA U BEKTOPOM HAIPSIKEHHOCTH.

Yrto Takoe CEerHeTodMeKTpruKku? MIX OCHOBHBIE CBOMCTBA.

[ToBeneHrEe CUIIOBBIX JIMHUM AJIEKTPOCTATUYECKOTO TOJISl Ha TPAHUIIE pa3jielia
JIADTIEKTPUKOB.

HOBGI[CHI/IG BCKTOpPA MHAYKIHWHU Ha I'PAHUIIC Pa3aCiid ABYX TUIJICKTPHUKOB.
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73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

C momotpio TeopeMbl Octporpajackoro-I'aycca BeiBenute Gopmyiny Jjis Ha-
NPSKEHHOCTH MOJIsI OECKOHEYHOTO LIMJIMHAPA, PABHOMEPHO 3apsiKEHHOTO C M0-
BEPXHOCTHOM MJIOTHOCTHIO 3apsija G.

C nmomorisio TeopeMbl Octporpazackoro-I'aycca BeiBeauTe (HOPMYIIbI 715 pac-
YyeTa HAPSKEHHOCTH TOJIS BHYTPU M CHAPY U O€CKOHEYHOTO IIMIIMH/IPA, PaB-
HOMEPHO 3apsKEHHOTO ¢ 00bEMHOI IIIOTHOCTHIO 3apsiia p.

C nomosto Teopemsl Octporpaackoro-l'aycca BeiBeaAuTe Gopmyity Uil pac-
YyeTa HaIlpsSHKEHHOCTH MO METAINTMYECKOTO 1Iapa, 3apsyKEHHOTO 3apsiioM (.
[Toctpoiite rpaduk.

C nomorisio TeopeMbl Octporpazckoro-I'aycca BeiBeauTe (HOpMyIIbI s pac-
YyeTa HaMPSHKEeHHOCTHU TMOJIsl BHYTPHU U CHAPYKH IIapa, paBHOMEPHO 3apsKeH-
HOTO ¢ 00BEMHOM MIIOTHOCTHIO 3apsna p. [locTpoiite rpaduxk.

BriBeaute popmyiny ais pacyera noTeHIMaia BHyTPU U BHE METANINYECKOTO
niapa, 3apspKeHHOTO 3apsiioM .

BriBenute popmyity Ji71s pacyeTa MOTEHIMala BHYTPU U BHE AUIEKTPUUECKO-
ro mapa, 3apsHLKeHHOT0 PABHOMEPHO € 00bEMHOM MIIOTHOCTHIO 3apsija p.
[Tomyuure hopmyiy sl SHEPTUM B3aUMOACUCTBUSI IByX TOYCUHBIX 3aPS/IOB.
BriBeaute Gpopmyiy s3Hepruu 3apspKeHHOTO MPOBOIHUKA.

OHeprus AMEeKTPOCTaTUHYeCcKoro nojsi. OobeMHas MIOTHOCTh YHEPTHUH.
BeiBeaute popmyily sHEPTUH AIIEKTPOCTATHUECKOTO OISl IIOCKOTO KOHJEH-
caropa.

[Tonyuyute hopmyity SHEPTUH MO 3apSKEHHOTO METAJIIMYECKOTO 111apa.

Kak 1 BO CKOJIbKO pa3 U3MEHUTCS SHEPTHSI INTOCKOTO KOHJIEHCATOPa, €CIIU pac-
CTOSIHME MEXy IJIaCTUHAMHU YBEJIMYUTH B JiBa pa3za? KonaeHcarop ocraercs
MOJIKJIFOYEHHBIM K HCTOUHUKY.

Kak 1 BO CKOJIBKO pa3 U3MEHUTCS SHEPTHS INTOCKOTO KOHJEHCATOPA, €CIIU pac-
CTOSIHUE MEX]y IJIACTUHAMU YBEJIMYUTH B J1Ba pa3a? KoHaeHcaTop OTKIIOUEH
OT MCTOYHHKA.

Tpu 0IMHAKOBBIX KOHJICHCATOPA MOJKIIOYAIOT K aKKyMYJISITOpy. B Kakom ciy-
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87.
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90.

91.

92.

93.
94.

95.

96.

97.

yae B KOHJIEHCATOPHOM Oarapee OyeT 3amaceHa 0osblas SHEPTus — MpH T10-
CJIEIOBATEJIbHOM MX COCIMHEHUU WJIU MPU NapajlieIbHOM ?

OOBbsICHUTE TPUHIUI ICUCTBUS JIEKTPOCTATUUECKOM 3aIUTHI.

JI1060ii MpOBOJHUK 00JIaaET NEKTPOEMKOCThIO. B ueM npeumyiiecTBa KoH-
JIeHCaTopa, COCTOSIIETO U3 TTaphl IPOBOTHUKOB?

N3MEHHTCSL T €MKOCTh IUIOCKOTO KOHAEHCATOpa, €CIM B BO3MYIIHBIN 3a30D
MEXIy OOKJIaJKaMu BIBHUHYTh TOHKYI0 METAUTMYECKYIO MIacTUHKY? OTBET
00BSCHUTE.

H3MeHuTCs 11 pa3HOCTh MOTCHIIUATIOB MEX Y MIIACTHHAMM 3apSIAKEHHOTO IO C-
KOTO KOHJIEHCATOPAa, €CIU OJIHY U3 HUX 3a3€MJIUTh?

Bo3myniHblii KOHIEHCATOP 3apsKArOT 10 HEKOTOPOUM pa3HOCTHU MTOTEHIMAJIOB U
B 3aPSKEHHOM COCTOSIHUH 3aJIMBAIOT KEPOCUHOM. Kak v BO CKOJIBKO pa3 n3Me-
HUTCS HEPIUsl KOHJAEHcaTopa?

[nockunii BO3YIIHBIA KOHIEHCATOP MOCJIE 3aPSAIKA OTKJIIOYAOT OT UICTOYHHUKA
HAMPSIKEHUS U TIOTPYKAIOT B KEPOCUH. UTO MPOU30MIET C SJHEPTUEN KOHJICH-
caropa? OTBET NOSICHUTE.

OObsicHUTE pa3TMYHBIE BUbI MOJSPU3ALAN TUSIEKTPUKOB BO BHEIITHEM DJIEK-
TPUYECKOM MOJIE.

UT0 Takoe NoJapu3yeMocTb qudaekTprka? OT 4ero oHa 3aBUCUT?

JlanTe onpeneneHue IUANEKTPUUECCKON TPOHUIIAEMOCTH U IUAJIEKTPHAYECKOMN
BOCIIPUUMYHBOCTH JIUAJICKTPUKA.

JlaiiTe onpenenenrne BEKTopa dIeKTpruueckoro cmenieHus. Kakora ero pasmep-
HOCTB?

Kakune n3smeHenust Hajo BHECTH B 3aKoH KysnoHa u apyrue opMyIbl AJIEKTPO-
CTaTUKHU B BaKyyme, €CIId Mbl UMEEM JIETIO C JAUDICKTPUKOM? 3alUIINTE 3TH
bopMyIIBL.

BriBeauTe BbIpakeHUE JJIsI EMKOCTH CJIOMCTOTO IIOCKOrO KOHAEHCATopa, 3a-
MIOJTHEHHOTO ABYMSI CIIOSIMU JUAJIEKTPUKOB, OIMHAKOBOM TOJIIIMHBI, OJIMH CJION

C AUDIEKTPUUECKON MPOHHUIIAEMOCTBIO €, APYroi - ¢ €/2. Ciiou napaienbHbl
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98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.
110.

OOKJIaJIKaM.

BriBenuTe BoIpakeHUE 17151 EMKOCTH KIIOMEPEYHOT0» CIOUCTOTO MI0CKOTO KOH-
JIEHCATOpPa, 3al0JHEHHOTO ABYMS CIOSMU JUANIEKTPUKOB OJMHAKOBOW TOJIIIH-
HBI, OIMH CJIOH C TUAICKTPUIECKON MPOHUIIAEMOCTBIO €, IPYToi - ¢ €/2. Cion
MepPHEHIUKYISIPHBI OOKJIaIKaM.

B miockuii BO3AyIIHBIN KOHAECHCATOP BCTABISAETCS JUAIEKTPUYECKAs TIACTH-
Ha. DHEprusi KOHAEHCAaTOopa MEHSETCs, TO €CTh coBepiaercs padbora. Kakue
CHUJIBI COBEpIIAIOT PaboTy?

N3 niockoro kKoHAEHCATOpa YAAISETCS IUICKTPUYECKas IJIaCTUHA. DHEPTUs
KOHJICHCATOpa MEHSETCs, TO €CTh coBepiiaeTcsa padora. Kakue cuibl coBep-
maroT padboty?

Kakue 3apsiipl Ha3pIBalOT CBOOOAHBIMH, a KAKUE — CBSI3aHHBIMU?
NHaynupoBaHHBIE U TTOJISIPU3AIMOHHBIE 3apsIbl SBISIIOTCS CBOOOIHBIMH WU
CBSI3aHHBIMM ?

UTto Ha3bIBaeTCS HUPKYIIALKUEH BEKTOpa HanpsbkeHHOCTH? YeMy paBHA ITUPKY-
JALUSA BEKTOPA HAMPSIAKEHHOCTH AJICKTPOCTATUYECKOTO TOJISI IO 3aMKHYTOMY
KOHTYpY?

Yro Takoe quBepreHnusa’? Yemy paBHa AMBEPreHLMs BeKTopa E HanpskeHHO-
CTH AJIEKTPOCTAaTUYECKOro nosisi? Yemy paBHa quBepreHims sekropa D?

Uto Takoe porop? Uemy paBeH poTop BekTopa E Hanps>KeHHOCTH JIEKTPOCTa-
TAYECKOro noiist? Yemy paBeH potop BekTopa D?

3anumure Teopemy OcTporpaackoro-I'aycca st BeKTopa 3JIEeKTpUYECKOro CMe-
IIEHUS.

Yro Takoe mbe303¢dext? B yem 3akimrogaercs mpsamMoit u oOpaTHBIN Mhe303(¢-
dext? IloscauTe, kakoe Mbe303()PEKT HA3BIBAIOT MPOAOILHBIM, a KaKO# — I0-
MEPEYHBIM.

B dem 3akirouaercs SIBICHUE AUICKTPUUECKOTO rucrepesnca’?

Uto Takoe ocTaTouyHas MoJIPU30BAaHHOCTH U KOAPIIUTUBHAS CUJIA?

C xako¥ cUJIoi MPUTATUBAIOTCS OOKJIaAKU KOHJIeHcaTopa?
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111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

Kak cBsizanbI cuita B3auMOACHCTBHUS MEXK Ty OOKJIaIKaMU KOHJICHCATOpa U dHEP-
rus KOHAeHcaropa?

Yto Takoe 3neKTpudecKkui TOK? KakoBbI yCIOBUS MPOTEKAHUS MMOCTOSHHOTO
TOKa?

Kaxkue cyiiecTBytoT BUbl TOKOB? UTO MPUHUMAIOT 32 HAIIPABJIECHUE IICKTPU-
YECKOT0 TOKa?

Uto Ha3zbpIBaeTCA CUII0M TOKa? EQUHUIIEI N3MEPEHUS CUIIbI TOKA.

UYTto Takoe mIOTHOCTh ToKa? EMWHMITEI M3MEPEHUS TITIOTHOCTH TOKA.
Hapucyiite cxemy 0JJHOPOJTHOTO y4acTKa Ienu. 3anuiuTte 3akoH Oma Jj1s 3To-
ro ydactka. OOBSCHHUTE BEIMYUHBI, BXOIAIINE B (hOPMYITY.

CymiecTBYIOT JIB€ XapaKTEPUCTUKH TOKa: MHTErpabHas U auddepeHiuaib-
Has. UTo 3TO 3a BEJTMYMHBI, U KaKas MEXy HUMHU CBSI3b?

3anummute 3akoH Oma B nuddepenunansion hopme. OObICHUTE, KaKue Be-
JUYUHBI BXOJAT B DOPMYJTy M B KAKUX €IUHUIIAX OHU U3MEPSIIOTCS?
N300pa3uTe HEOMHOPOAHBIN YYACTOK IEMH. 3anuiuTe 3akoH Oma Jijis 3TOro
ciydasi. OObSICHUTE BEJIMYUHBI, BXOAAIIHE B (OPMYITY 3aKOH.

N300pa3ute 3aMKHYTYIO 11eMb, coaepxkairyto IJC. 3anummre 3akon Oma aiis
3amMKHyTOM 1tenu. Kakue gpuznueckre BeTUINHBI BXOAAT B (POPMYITy U B KAKUX
€AVHULIAX 3TU BEJIMYUHBI U3MEPSIIOTCS?

Conpotusnenue. OT 4ero 3aBUCUT CONPOTURIECHUE? B KaknX eIUHUIIAX U3Me-
psI€TCSl CONPOTUBJIEHUE?

Uto Takoe yAeabHOE CONMPOTUBIICHHE? B KakuX €IMHUIIAX OHO U3MEPSAETCA?
Kak ynenbHOE CONPOTUBIEHUE CBSI3aHO C MJIOTHOCTHIO TOKA U yAEILHOU Tel-
JIOBOM MOITHOCTBIO TOKA?

Kak 3aBUCUT COPOTHUBIIEHUE MPOBOAHUKA OT TEMIEPATYPhI?

OOBbsICHUTE IPUHITUTT MOCTOBOTO METOA U3MEPEHUH.

Kaxkoit MocT Ha3biBaeTcs cOanmaHcupoBanHbIM? Mcmonb3ys mpaBmia Kupxro-
¢a, BeIBeAUTE yCIOBUSA OajlaHca MOCTA.

OObsicHHUTE IIPUHIIHAII, JIG)KaH_[I/Iﬁ B OCHOBC MOJCIIMPOBAHUA SJICKTPOCTATUYIC-
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131.

132.
133.

134.
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136.

137.
138.

139.
140.

141.
142.

143.
144.

CKHX TOJIEH Ha MPOBOASIIINX MOJEIISX.

KakoBbl OCHOBHBIE TPEUMYIIIECTBA MOCTOBOTO METOAA U3MEPEHUI?
BeiBenute opmyny A pacueTa CONPOTUBIICHUS YTEUKU LIMIMHAPUYECKOTO
KOHJIEHCATOpa.

BriBeaute hopMyny A1 pacueTa CONMPOTUBIICHUS YTEUKH ABYXIIPOBOIHOM JH-
HUH.

3anuimute GOpPMYITy, CBSI3bIBAIOIIYIO COMPOTUBICHNE YTEUKA U EMKOCTh KOH-
JIeHCcaTopa.

Kak MOXHO paccuuTaTh CONMPOTUBIICHHE TPOBOAHUKA, 3HASL €TO YAEIBHOE CO-
MPOTUBJIICHUE U TEOMETPUUECKUE Pa3MeEphI?

Kak paccunTpiBaeTCs CONPOTUBIECHUE NIPOBOAHUKA C IEPEMEHHBIM CEUEHUEM ?
Kakum cioco60oM MOKHO YBEJTUYUTH MPEIEIIb U3MEPEHHS aMIIepMeTpa U BOJIbT-
MeTpa’?

Yo Takoe mryHt? J[JIg 4ero ero npuMeHstoT?

JI71s1 4ero ciry>KUT 100aBOYHOE CONPOTUBIIEHUE?

Kakue cuibl Ha3bIBalOT CTOPOHHUMU? IX pOJIb B BOBHUKHOBEHUHU TTOCTOSHHO-
ro TOKa.

UYrto takoe I/IC ucrounnka? Enununel uzmepenus IJC B cucreme CU.

Yrto Ha3bIBaETCS HANMPSIKEHUEM HA Yy4acTKe Lenu (OAHOPOJHOM U HEOJHOPOI-
HOM)?

OObsicHUTE, YeM OTIMYAIOTCS MTOTeHIMaN, Hanpsbkenue u JJ1C?
[TocnenoBarenbHOE U apaieIbHOE COEAMHEHNE TPOBOIHUKOB. BoiBeute dop-
MyJTy IJIsl pacueTa 3TUX COCAMHEHUH.

[TocnenoBarenbHOE U ApaIEIbHOE COEAMHEHUE UCTOYHUKOB TOKA.
Cdopmynupyiite npaBuna Kupxroda. [IpaBuna 3HakoB mpu npuMEHEHUH Tpa-
Bus Kupxroda.

YTo Takoe y3€i, BETBb U KOHTYP B Pa3BETBJIEHHBIX ICKTPUUECKUX CXeMax?
[IpaBuna Kupxroda. Kakoe 4ucio He3aBUCUMBIX YpaBHEHHI MOXKHO COCTa-

BUTh, UCIIOJIB3YS TIEpBOE U BTOpoe npasmia Kupxroda?
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146.

147.

148.

149.

150.

151.

152.

153.

154.

155.

156.

157.

Cdopmynupyiite nepBoe npaBuio Kupxroda. Kakue BeTuunHbl BXOAST B 3a-
NUch 3TOro npaBuiia? CKOJIBKO HE3aBUCUMBIX YPAaBHEHUN MOXKHO COCTAaBUTb,
WCIIOJB3YS 3TO IIPaBUIIO?

Cdopmynupyiite BTopoe npaBmwio Kupxroda. Kakne BenmanHbl BXOIAT B 3a-
nuch 3TOro npasuia? CKOJIBKO HE3aBUCUMBIX YPAaBHEHUN MOYXHO COCTABUT,
MCIIOJB3YS 3TO PaBUIIO?

B kakom cinydae uctounuku 3J]C HeoOXoAMMO BKIJIIOUATh B LIETIh MTOCIIEI0BA-
TEJIbHO U B KAaKOM MapajijieIbHO?

OObsicHUTE CyTh KOMIIEHCAIMOHHOTO MeToAa. Kakoil mo BenMuuHE JOJKEH
OBITh BCIIOMOTATENIbHBIN UCTOYHUK? KakoBbl OCHOBHBIE HCTOYHUKH MOTPELI-
HocTH npu uaMepenuu IJ[C MeTogoM KoMIeHcauu?

st yero B KOMIIEHCAIMOHHOM MeToj1e, KpoMe uaMepsiemoit IJC, HyKHBI UC-
TOYHUKH U3BECTHOM U BcriomorareabHou DJ1C?

MoskHo i u3mepuTh IJIC UCTOUHMKA, TOAKIIOYUB K HEMY BOJILTMETP? OTBET
TTOSICHUTE.

JlokaxuTe, 4TO0 MaKCUMaJIbHOE 3HAYEHUE IOJE3HOM MOIIHOCTH JOCTUTAETCS
IIPY PABEHCTBE CONPOTUBIICHUN UCTOYHUKA U HATPY3KHU.

KakoBbI OCHOBHBIE HCTOYHUKH NTOTpelIHOCTEN npu n3MepeHnn I/]C ncrounu-
KOB 110 METOAY, IPEVIOKEHHOMY B padote?

UeMy paBHa MoJIHAs U MOJI€3HAsT MOITHOCTH, a Takxke KII/[ B pexxume KopoT-
KOT'O 3aMbIKaHUS?

UeMmy paBHa MOJIHAS U TTOJIE3HAS MOIIHOCTH, a Takxke KIIJ[ B pexume corna-
coBaHHUs?

UYemy paBHa IOIHAA U MMOJIE3HAs MOIITHOCTB, a Takxke KII/I B pexxnme xomocro-
ro xoz1a (IIpu pa3oOMKHYTOW LIETH)?

3anuiute GopMyiy MOITHONW MOUTHOCTH B PEKUME KOPOTKOTO U PEXKHUME CO-
IJJACOBAHMS, BO CKOJIBKO pa3 OHU OTINYAKOTCA?

Bo ckonbko pa3 OTIMYarOTCA 3HAYEHHS MMOJTHOM MOIIHOCTH B PEKUME KOPOT-

KOT'0 3aMbIKaHMS U TTOJTHOM MOITHOCTH B PCIKUMC COTJIaCOBaHUA?
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159.

160.

l161.

162.

163.

164.

165.

166.

167.

168.

169.

170.

171.
172.

Hanuiure ¢popMyily 3aBUCUMOCTH IMOJTHOM MOIIHOCTH OT CONTPOTUBIICHUSI Ha-
IPy3KU U KaU€CTBEHHO HapHUCyiTe rpadukK 3TOM 3aBUCUMOCTU?

Hanummre dhopMyny 3aBUCUMOCTH TIOJTHOM MOIIIHOCTH OT TOKa B IIETH U Ka-
YeCTBEHHO HapuUCyiTe rpaduk 3Toi 3aBUCUMOCTH?

Hanummre dhopmyiy 3aBUCUMOCTH MOJE€3HON MOITHOCTH OT COMPOTHBICHHUS
Harpy3Kd U Ka4eCTBEHHO HapUCYWTe rpaduk 3TON 3aBUCUMOCTH?

Hanumure ¢hopMyity 3aBUCUMOCTH MOJIE3HOW MOIITHOCTH OT TOKa B LIETIH U Ka-
YECTBEHHO HapucyiiTe rpaduk 3Toi 3aBUCUMOCTH?

Hanumure ¢popmyny 3aBucumoctu KII/I oT conpoTuBneHus Harpy3ku U Ka-
YECTBEHHO HapuCyiTe rpaduk 3TO 3aBUCUMOCTH?

Hanummre dopmyny 3aBucumoctu KIIJ[ ot Toka B 11enu U KaueCTBEHHO Ha-
pucyire rpaduk 3Toi 3aBUCUMOCTH?

JanTe omnpeneneHrue MOIIHOCTH TOKA. UeM OTIMYaroTCs IOJHAas MOIIHOCT,
MOIIHOCTb. BBIICJISIIOIIASICSA BO BHEIIHEW U BHYTPEHHHUX LICTISX.

Maiite onpenenenue u nonyuute hopmyny 1 KITJ[ uctounrka toka. Yem oT-
nuyaetcs 3akoH Jxoyns-JleHiia B unTerpaibHoi u quddepenunansHoi dhop-
Max.

3anumute 3akoH Jxoynsa-Jlenna B quddepennmansaon hopme. OObsicHUTE
CMBICTT BEJIMUMH, BXOIAIIUX B 3Ty (POpMyITy.

3anumute 3akoH J[xoyns-JIenna B uaTerpansHoi popme. OOBSICHUTE CMBICIT
BEJIMYUH, BXO/SIINX B 3Ty (GOPMYITY.

PaboTa 1 MOIIHOCTH IEKTPUUYECKOTO TOKa. EAMHUIBI u3MepeHus padoThl U
MOIIHOCTH.

Enununel namMepenns MOIHOCTA. COOTHOIIEHUE MEXAY eauHuLIaMu «/[xo-
VIIb» U «KUJIOBATT-4aCH.

BoironHo 11 100MBaThCs TaKOro UCHoiab30BaHus ucrounuka JJC, nmpu koro-
pom ero KII] 6yner 0:1u30k k equnauIEe?

Yem onaceH pexuM KOPOTKOTO 3aMbIKaHUs JIJ1sl uCTOUHUKA? OTBET OOBSICHUTE.

Hoquy IIPpU MIPAKTHUYCCKOM HCITOJIb30BAHNHN NCTOYHHKA TOKA Ba’)KHA HC TOJILKO

58



173.

174.

175.

176.

177.

178.

179.

180.
181.

182.

183.

184.

MOIIHOCTh UCTOYHHUKA, HO U UX KOA(DPUIIUEHT MOJIE3HOTO AeUCTBUA?
3anumute GOpMyITy ONpPEACSICHUS MHIYKIUA MarHUTHOTO TOJIs MPSIMOTO TO-
ka. Hapucyite nTMHUA HHAYKUIHAX I 3TOTO CIIydasi.

3anumute Gopmyiy onpeneaeHus] UHIYKIIMA MAarHUTHOTO TIOJISl HA OCH KpYy-
roBoro Toka. Hapucyiite TuHUM MHIYKIHUH IS TOTO CIIydast.

3anuiute GopMyiy onpeneaeH!s UHAYKIHMH MArHUTHOTO MOJISI COJI€HOUJab-
HOTro TOKa. Hapucyiite nMHUM MHAYKUUHU JUIsl 3TOTO CIIy4asl.

YT0 Ha3pIBa€TCSI MArHUTHBIM MOMEHTOM KOHTYpa ¢ TOKOM? UTO MPOUCXOAUT C
KOHTYPOM € TOKOM B OJTHOPOJAHOM W HEOJTHOPOJHOM MAarHMTHOM IOJIE?

JlaiiTe onpeneneHne MaraiuTHOM MHAYKIMHU. EMWMHUIBI N3MEpPEHNs] MATHUTHON
WHYKIHH.

Kakwue ucrounnku maruutHoro nosist Bei 3Haere? I'padmyecku n3oo6pasute mar-
HUTHOE I10JIE, CO3JaHHOE UMHU.

Yro takoe cuna Ammnepa? Uem oObACHAETCS BOSHUKHOBEHUE 3TOM CHITBI? MOXK-
HO JIY €€ CBA3aTh ¢ cujion JlopeHma?

[TpousBoaut u cwiia Ammepa padoty? OTBeT 000CHYMTE.

Omnpenenute HaNpaBiICHUE U 3aUIINTE POPMYITY JUIsl pacdeTa pe3yIbTUPYIO-
LIEr0 BEKTOpa MHAYKIHMH MAarHUTHOTO MOJIs, CO3JaHHOIO JABYMs Iapajlieib-
HBIMU [POBOJAHUKAMH C OJUHAKOBBIMU TOKAMU OJHOTO HAIIPABJIECHUs, B TOUKE,
HaXOJSIIENCS TOCEPEANHE MEXKTY ITPOBOJHUKAMM.

Ornpenenure HaMpaBlIeHUE U 3aUIIATE POPMYITy IJIsl pacueTa pe3yIbTUpYIo-
IIEr0 BEKTOPa MHAYKLIWHA MarHUTHOTO MOJIsA, CO3AAHHOIO IByMsI TapaJlieIbHbI-
MH ITPOBOTHUKAMHU C OJIMHAKOBBIMU TOKaMH, TPOTHUBOMOJIOKHO HANPABJIECHHBI-
MH, B TOUKE, HAXOJALIECHUCS ITOCEPEIUHE MEXK Y IIPOBOJHUKAMH.

Omnpenenure HampapieHUE W 3amuIIMTe (OpPMYyNy JUIsl pacyeTa pe3yabTUpy-
IOILIETO BEKTOpPA MHAYKIIMM MarHUTHOTO I0JIA, CO3AAHHOTO JABYMs IEPIICHIU-
KYJIIPHBIMU IIPOBOAHUKAMH C OJMHAKOBBIMU TOKAMH, B TOUKE, HAXOMSIIENCS
MOCEPEIMHE MEXTY ITPOBOIHUKAMH.

Kakx MmarautHoe mose IICfICTByeT Ha IBMJKYINUCCA U ITOKOAIIHUCCS 3ap51m>1?
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196.
197.

198.
199.

200.

201.
202.

JlaiiTe onpeiesieHre OCHOBHBIM XapaKTEPUCTUKAM MAarHUTHOTO TOJIS: HHIYK-
1I1sI, HAMAarHUYEHHOCTh Y HAMPSHKEHHOCTh MAarHUTHOTO TTOJIS

3anuuInuTe MOTOK U [UPKYJAIUIO0 BEKTOPA UHIYKIIUM MarHUTHOTO TIOJISL.
CBs13b MEXK/ly HaNPS>KEHHOCTHIO U MHYKIIUEH MAarHUTHOTO TOJISL.

3anuumrTe CUIIbl B3aUMOJEHCTBUS IBYX MapaJlIeIbHBIX IPOBOJHUKOB C TOKOM.
Hapucyiite kak HarpaBiIeHbI 3TH CUJIBI.

Cuuita, eiicTByOIAst HA TOK B MArHUTHOM ITOJIE.

Cuia Jlopennia. M300pa3ute Ha pUCYHKE HallpaBlieHUE CUIbl JIopeHtia.
KaxkoBa TpaekTopusi ABMKEHHS 3apsHKEHHON YaCTUIIbI, BICTAIOIICH B MarHUT-
HOE TI0JIe TIePIIEHIUKYIISIPHO JTHHUAM HHAYyKInH? OTBET 000CHYHTE.

KakoBa TpaekTopusi 1BUKEHUS 3aPSIKEHHOW YaCTHUIIbI, BIETAIOIIECH B MArHAT-
HOE TI0JI€ TIO]T YIJIOM K JIMHUSIM UHAYKIMU? OTBET 000CHYHTE.

Kak Oynmet mBurarbcsi 3apsoK€HHAsl 4acTHIlA, BICTAIOIIAsi B MATHUTHOE TOJIE
napajjieabHO JUHUSIM UHAYKIUU. OTBET 000CHYMTE.

Uemy paBeH pagudyc M IIar Cupaiv, Mo KOTOPOH JNBUTAETCS 3apsihKEHHas da-
CTHIIa B MArHUTHOM IIOJI€.

Yemy paBHa pabota cuibl JIopeHIa mpu IBWKSHUH 3apsHDKCHHOM YaCTHUIIBI B
MarHUTHOM MoJie?

B uewm 3akiouaercs agpdext Xomna?

OObsicHuTE, TTOYeMy BO3MOKEeH 3 ekt Xoia B COOCTBEHHBIX MOJYITPOBO/I-
HHUKaX?

Kak onpenensiercst moctosinaas Xoiwia? OT 4yero oHa 3aBUCUT?

Kaxk ¢ momomnisto a¢pdekra Xosa onpeaeanTh TUI MPUMECEH MPOBOAUMOCTH
MOJIYITPOBOJHUKA?

Hapucyiite u 3anummure BCe CUIIbL, IEUCTBYIOIINE HA HOCUTEIN TOKA B MOJIY-
MIPOBOTHUKE.

N3006pa3ute (kaueCTBEHHO) MarHUTHOE T10JI€ 3€MJIH.

Kak Bnusier Ha pe3ynabTaT u3MEpeHUs] TOPU30OHTATLHON U BEPTUKAIBHOM CO-

CTaBJIIOIIINX MAIrHUTHOTI'O ITOJIA 3eMJIM HEeTOYHas OpUCHTal U1 KaTYIJ_IKI/I?
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204.

205.
206.
207.
208.

209.
210.
211.

212.
213.
214.

215.
216.
217.

218.
219.
220.
221.
222.

Bo3HuKaeT 1M MHAYKIMOHHBIN TOK B PaMKe, ITOCTYHATEIbHO IABUKYLIEHUCS B
OJTHOPOJTHOM MAarHMUTHOM MoJie?

[Tokaxxute, uTo 3ak0H Papajes sIBIASETCS CIEACTBUEM 3aKOHA COXPAHEHHUS DHEP-
TUH.

JlaliTe onpeneneHne NoToKa BEKTOPa MArHUTHON MHIYKIIUH.

YT0 TaKkoe MOTOKOCLEIUIEHUE?

Chopmynupyiite n mumrocTpupyite 3akoH buo-CaBapa-Jlamnaca.

[Touemy ABa mapasienbHBIX TPOBOAHUKA, IO KOTOPHIM TEKYT TOKH B OIMHAKO-
BOM HalpPaBJICHHUH, ITPUTATUBAIOTCS, a JBA MAPAJUICIBbHBIX ITyYKa 3JEKTPOHOB
OTTAJIKUBAIOTCS ?

Cdopmynupyiite 3aKOH MOJTHOTO TOKA.

[upkysanus BEKTopa HaIpsLKEHHOCTH MAarHUTHOTO TTOJIS.

KakoB xapakTep MarHuTHOIO MOJIA: MOTEHUHAIBHBIA WA BUXpeBOr? OTBET
MTOSICHUTE.

Kak BezeT ceOst KOHTYp ¢ TOKOM B MarHUTHOM 1osie? OTBeT 000CHYHTE.

B ueM 3akirouaeTcs sBJI€HHE 3JEKTPOMArHUTHOW UHTYKIIMU?
Cdopmynupyiite npasuiio JleHna ams onpeaeneHus: HampaBpIeHUS UHIYKIIH-
OHHOTO TOKA.

Yrto Takoe Toku Pyko?

B ueM 3akiroyaeTcs sBJICHHE CAMOUHAYKIUHN ?

Yrto Ha3bIBaeTCsl UHIYKTUBHOCTHIO KOHTYpa? EnnHuIa usMepeHust HHIYKTHB-
HOCTH.

OT 4yero 3aBUCUT UHIYKTUBHOCTH? THyKTUBHOCTH OECKOHEYHOTO COJICHOU/IA.
B ueM cyThb siBNE€HUS B3aUMHOW UHIYKLIMH?

Yro nonnmMaercs noa Ko3pPUIrMeHToM B3auMHON UHAYKIIHH?

Kak onpenensercs B3anMHasi 3HEPTUsL TOKOB?

[Tokaxxute, uro DJIC 31EKTPOMarHuTHOM BO3HUKAET HE TOJBHKO B 3aMKHYTOM
KOHTYpE, HO U B IIPOBOJIHUKE, MIEPECEKAIOIIEM ITPU CBOEM JABUKEHUU JIMHUI

MarHuTHOM HMHAYKIIUU.
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223. Tox caMOMHIYKIMH [IPY 3aMBIKAHUHU U PA3MBIKAHUH 3JICKTPUUYECKON LIETIH.

224. Dueprus MarHuTHOro noJjist. [IoTHOCTH 3HEPTHUM.

225. Y10 Takoe HAaMarHM4YE€HHOCTh?

226. Yto xapakTepu3yeT HaMarHU4€HHOCTh BEILIECTBA M KaK OHA CBSI3aHa C Hampsi-
KEHHOCTBHIO U HHAYKIIUEH MAarHUTHOTO MO ?

227. YT0 Takoe OTHOCUTENbHAS MarHUTHAs IPOHUIIAEMOCTb BEIIECTBA U MATHUTHAS
BOCIIPUUMYHBOCTH?

228. Kakue BemecTBa Ha3bIBalOT quaMardetukamu? Kak onu BemxyT ceOst BO BHEIII-
HEM MarHuTHOM MoJje?

229. Kakwue BemiecTBa Ha3bIBaOT MapaMmarieTukamu? Kak onu BenyT ce0st BO BHEIII-
HEM MarHMTHOM 1oJje?

230. Kakue BemiecTBa Ha3bIBatOT peppomarneTukamu? Kak onu BeayT ceOst BO BHEIII-
HEM MarHuTHOM 1oJje?

231. Hapucyiite rpa@uku 3aBUCUMOCTH OTHOCUTEIHLHON MArHUTHON ITPOHUIIAEMO-
CTH OT HaIpSKEHHOCTU BHEITHEr0 MArHUTHOTO MOJIS JIJISl pa3JIMUHbIX MarHe-
TUKOB. OOBSICHUTE 3TH 3aBUCUMOCTH.

232. Yto Takoe ructepesuc? Hapucyiite mpumep metinu rucrepesuca s deppo-
MAarHeTUKOB. YKaXKUTE XapaKTEPHbIE TOUKH Ha METIIE TUCTEPE3UCA.

233. OObsicHHTE, B YEM COCTOUT MPUPOA SIBICHUN rucTepe3uca?

234. Yto Takoe OCHOBHAs KpHBasi HAMarHM4eHHOCTH? KaueCTBEHHO MOCTPOUTE ATY
KPUBYIO.

235. VYkaxute (Ha OCHOBHOM KPUBOM HAMArHUYEHHOCTH), KaK OMPEIETUTh CTaTH-
YECKYI0 MarHUTHYIO IpOHUIIaeMOCTh? KauecTBEHHO nocTpoiTe rpaduk 3aBu-
CUMOCTHU CTaTUYE€CKOM MAarHUTHOM MPOHUILIAEMOCTH OT HANPSKEHHOCTH Mar-
HUTHOTO TOJIS.

236. VYkaxute (Ha OCHOBHOM KPUBOI HAMAarHWYEHHOCTH ), KaK ONPEAETUTh JMHAMU-
YEeCKyl0 MAarHUTHYIO NpoHHIIaeMocTh? KauecTBeHHO nocTpoiite rpaduk 3aBu-
CUMOCTHU JUHAMHUYECKOW MarHUTHOM MTPOHUIIAEMOCTH OT HAMPSX)KEHHOCTH Mar-

HHUTHOTI'O ITOJIA.
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237.
238.
239.
240.

241.
242.

243.
244,

Yro Takoe AMHAMUYECKas NMEeTJIsi MArHUTHOTO TUCTEpe3uca?

Yro Takoe ocTaTOYHasi HAMAarHUYEHHOCTh M OCTATOYHAsI MHYKLIHS?

Yo Takoe ko3puuTuBHAs cuina? [lokaxure €€ Ha meTiie rucTepe3nca.

Kakne MarHuTHBIE MaTepUasibl HA3BIBAIOT «TBEPABIMU», & KaKUE — «MSATKH-
Mu»? KauecTBeHHO M300pa3ute NMeTIII0 TUCTEPE3Uca AJis ITUX CIy4aeB.

Ot vero 3aBUCHUT opMa U TIJIOIIA b METIN TUcTepe3nca’?

B ueM cocTouT CymHOCTh OAITUCTUYECKOTO METOJIa U3MEPEHUMN, TTPEIIOKEH-
Horo A.I. CtoneToBbIM?

KakoBbl 0COOEHHOCTH MarHUTHBIX CBOMCTB (DeppOMArHeTUKOB?

3aueM HE0OXOUMO pa3MarHM4uBaTh 00pa3iibl?

IIpumepHbIe Bonpocsl mo TemaMm 23-35 (3 cemecTp)

1.

YTo Ha3bIBAETCS INIABHOM ONTUYECKOU OCBIO JINH3bI, ONTHYECKUM LIEHTPOM JIMH-
3bl, TJIABHBIM (DOKYCOM JIMH3BI, (JOKYCHBIM PAaCCTOSIHUEM TOHKOM JTuH3bI? [1pu
KaKOM YCJIOBHHM JINH3Y MO>KHO CYUTATh TOHKOM?

OT KaKuX BEJIMYUH 3aBUCHUT (DOKYCHOE PACCTOSHUE JTUH3BI?

. Ilokazarpb, uTo omnpeneneHrne POKyCHOTO pacCTOSTHUSL COOMparolel TUH3bI 10

BEJIMYMHE €€ MEPEMEIIICHUSI BO3MOKHO, €CJIU pacCTosiHUE L Mex 1y mpeaMeToM

Y KPAHOM YIOBIIETBOPSIET ycinoBuio L > 4F.

. KakoBo HanMeHbI1IeEe pacCTOAHNUEC MCXKAY NIPEAMETOM U €I'0 I[GfICTBI/ITCJIBHBIM

U300paKeHUEM, CO3/ITaBAEMBIM C TIOMOIILIO COOMpPAIOIIEH TUH3HI C (POKYCHBIM

paccrosauem F?

. [ocTponTh N300pakeHNE TOUKH, PACTIONOKEHHOMN Ha ITITaBHOM ONTHYECKOMN OCH

cobuparolei (paccenBaroIel) TUH3bI YETHIPbMS Pa3HBIMHU CITOCOOAMH.
Cdhopmynupyiite 3aK0OH OTpaKeHUS U TIPEIIOMIICHHUS CBETA.

Yro Takoe moiHoe BHyTpeHHee oTpaxkenue? [IpenenbHblil yroi moaHOrO OT-
pakeHue.

Zanummte GOopMyITy s TOHKOM JUH3bL. OOBSCHUTE BEIUYHHBI, BXOASIIINE B
bopmymy.

Uto Takoe onTuyeckas cuia JuH3bI? B duem usmepsercs sta BenuunHa? OT
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.
23.

24.

25.

YEero 3aBUCHUT?

[TocTpoiiTe n300pakeHust B cCOOUparoIIeil JINH3E.

[TocTpoiiTe N300pa’keHUs B pacCEHBAIOIICH JTUH3E.

YTo Ha3bIBAECTCS JIMHEMHBIM YBEJIIMUEHUEM JINH3BI?

Bcerna nu nuH3bI, y KOTOPBIX MOBEPXHOCTH BBIMTYKJIbIE, SIBJISIOTCS COOMparo-
IUMH. A JIMH3bI, TOBEPXHOCTH KOTOPBIX BOTHYTHIE, - pacCeuBaroIue?

B dyem pasznuune noHATHA: (OKYC M TIIaBHBIA (POKYC; ONTUYECKAsI OCh U TJIaB-
Has onTu4eckas ocb? M300pa3ute ux Ha pUCYHKE JJIs1 COOMPAIOIICH JIMH3HI.
[TonoBrHA y MUH3BI 3aKPBIBAIOT HEMPOHUIIAEMBIM 3KPaHOM. UTO MpOU30MAET
IIPU 3TOM C U300paKEHHEM?

Tonkwuii cTepkeHb, TMHA KOTOPOTO paBHA (POKYCHOMY PAaCcCTOSTHUIO, HAXOAUT-
csl MeXKIYy (POKYCOM U IBOMHBIM (DOKYCOM M PACIIONOXKEH BAOJb ITIaBHOM OII-
THdeckoit ocu. IlocTporite n300pakeHNUEe CTEPIKHS.

Kak HaliTH ONTUYECKYIO CHITYy CUCTEMbI TOHKUX JTUH3?

MO>KHO JIH 110 XapaKTEPUCTUKAM U300paXeHUs, TOJYYEHHOTO C TOMOUIBIO JIMH-
3bl, ONIPEJEIUTh, KaKasl 3TO JIMH3a — cCOOMparollias Uin paccenBaromnias?

Kak u3aMeHuTcs n300pakeHue, eCiu JIMH3Y MOCTaBUTh MOJ YIVIOM K OITHYE-
CKoii ocu?

Kakue nyun ynoOHO MCHIOIB30BaTh JJIsl MOCTPOCHUS U300paKEHUs B TOHKOM
nun3e? [locTpoiiTe X0 Tydel B JTUH3E.

MO>HO 71 U3rOTOBUTH JIMH3Y, UMEIOIIYIO OJTHOBPEMEHHO HECKOJIBKO (HOKyC-
HBIX PACCTOSIHUIA?

OObsicCHUTE NPUHIIUI ACUCTBUS I71a3a, KaK ONTUYECKOW CUCTEMBI, Y YEJIOBEKa.
Yo Takoe 1aabHO30PKOCTh U OIM30pyKOCTh? Kakue OuKy HY>KHBI B 3THX CIIy-
yasx. [locTporire xox myden.

MOoXHO M TOTy4UTh AEHCTBUTENIbHOE N300pakeHHe ¢ TOMOIIbI0 COOMparo-
el (paccenBaromei TuH3bI)? [TocTpoiiTe Xom Tydeid B JIMH3€E B 3TUX CITyJasx.
MO’XHO JI1 TTOJIyYUTh MHUMOE U300pakKeHHe C IMOMOIIBI0 coOuparoiieit (pac-

ceuBaronieit 1H3b1)? [TocTpoiiTe X0a Tyde B IMH3E B ATUX CIIydasX.
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26.

27.

28.

29.

30.

31.
32.
33.

34.
35.

36.

37.
38.
39.
40.

41.
42.
43.

Kakoe u3zo0OpakeHue moiydyaercs, €clid MpeaMeT HaxoauTcs B (OKyce Wiu
IBOMHOM (okyce auH3bI. [locTpoiite xof 1yyei.

Kak tomkeH ObITh pacnoioKeH NpeaIMeT OTHOCUTENBHO JIMH3bI, YTOOBI pa3Me-
pBI IpeAMeTa 1 n300paxeHus ObuIH Obl ofMHaKoBBL. [locTpoiite xox Ty4eii B
JIMH3E.

Cdopmynupyiite 3akoH oTpaxeHnus cBera. OObsICHUTE 3aKOH Ha OCHOBE IIPUH-
muna [ roirenca.

Cdopmynupyiite 3akoH npenomiieHus cBeta. OObsICHUTE 3aKOH Ha OCHOBE MPUH-
muIia | ronrenca.

B uem cocrout npuniun @epma? BeiBequTe 3aKOH OTPaKEHHSI HA OCHOBE IIPHH-
nuna Pepma.

Kakue BOIHOBBIE HCTOUHHUKHN HA3bIBAKOTCS KOTEPEHTHBIMU ?

UYto Ha3BIBAETCS ONTHYECKON PA3HOCTHIO X014 BOJTH?

Chopmynupyiite 1 000CHYHUTE YCIOBUS YCHIICHUS W OCTA0JICHUS WHTCHCHUB-
HOCTH PE3YJIbTUPYIOIIETO KOJIeOaHUsI IPU UHTEPPEPEHITUH.

Yrto Takoe BpeMs KOT€pEHTHOCTH U JIJTUHA KOTEPEHTHOCTHU?

CdopmynupyiiTe 0OIIHI TPUHITUTI TOCTPOCHUS SIKCIIEPUMEHTATBHON YCTaHOB-
KU I TIOJTy4eHUSI MHTEPPEPEHIIMOHHON KapTUHBI OT TEIUIOBOTO MCTOYHHUKA
CBETA.

Kakyto posb B 3KcriepuMeHTaIbHONU YCTaHOBKE 110 HaOIIOEHUIO UHTEp(hEepeH-
IIMY BBITIONIHSET Ounpusma Openens?

[Touemy npenoMisiOIIMKN yroi B Ounpuszme OpeHensi 10KEeH ObITh MaJIbIM?
Yro Ha3bIBaeTcs aneptypoil unrepdepenunn? Yem ona onpenensiercs?

Yrto Takoe yroi cXoxACHUS Jydel (BOJH) B MUHTEP(HEPEHIIMOHHOM OTIBITE?
OOBbsicHUTE TPUUMHY UCUE3HOBEHUS UHTEP(HEPEHIIMOHHON KapTUHBI IPU OOJTb-
LIMX pa3sMepax LIENH.

Kaxue BOIHBI Ha3bIBAIOTCS MOHOXPOMAaTHYECKUMHU?

YTto Ha3bIBAETCS ONTHUYECKOM PA3HOCTHIO XOAa BOJH?

Hoquy B YCTAHOBKC IJIA Ha6J'IIOI[eHI/I$I kosen, HeroTona HCIIOJIB3YCTCA JIMH3a

65



44,

45.

46.
47.

48.
49.

50.
51.

52.
53.

54.

55.

56.

57.

58.
59.

¢ OOJBIINM PAIMYCOM KPUBU3HBI?

O6ocHyiiTe ycnoBus, MPU KOTOPBIX HAOIIONAIOTCS TEMHBIE U CBETIIbIE KOJIbIIA
Hprorona?

Pa3zbsacHute, moueMy B 1ieHTpe UHTEP(HEPEHIIMOHHON KapTUHBI HAOIIOIAEeMOM
B OTPAXKEHHOM CBETE, BUAHO BCETAA TEMHOE MATHO?

CdopmynupyiiTe MPUHIINI CYTIEPIIO3ULIMH BOJIH.

B yewm 3akitouaercs sisnenue uHTeppepeHun? Yto Ha3pIBalOT HHTEpdEpEH-
LHUOHHOW KapTUHOM?

[Ipu kakux yciaoBusix HaOMogaeTcs nHTepdEepeHIns?

Kaxkue BoHBI Ha3bIBatOT KOTepeHTHBIMU ? KakoBBI yCIOBHS KOTEPEHTHOCTH CBE-
TOBBIX BOJIH?

YTto Tako€ IPOCTPAHCTBEHHASL U BpPEMEHHAs! KOTEPEHTHOCTh?

YTto Takoe onTUYECKas JJIMHA ITyTH BOJIHBI? UTO Ha3pIBa€TCs ONTHYECKOM pas-
HOCTBIO Xona?

KaxoBbl ycioBusi ”HTEPPEPEHIMOHHOTO MAaKCUMyMa U MUHUMYyMa?
[Tokaxkute, YTO MpHU CIOKEHUHU HEKOTEPEHTHBIX KOJIeOaHWW MHTEep(epeHIIHs
HE HaOJroaeTcs.

B ompbite FOHTa oHa mienb 3akpbiTa CHHUM CBETOMUIBTPOM, JIpyTras — Kpac-
HbIM. Byzer 1 npu Takux yCcioBUsSX HaOMIONAThCS HAa SKpaHe nHTephepeHIIn-
oHHas kapTuHa? OTBET MOSICHUTb.

B onbiTe ¢ 6unpuszmoit @penenst n300pakeHHs] ICTOYHUKA MOTY4Yal0TCsl MHHU-
MbIMH. Kak MOXKHO MEPHUTB PaCCTOSIHUE MEXKITY HUMU ?

Mo>KHO 11 Ha SKpaHe NOAYyUYUTh HUHTEPPEPEHLIUOHHYIO KAPTUHY OT ABYX JJIE€K-
TpUUYECKUX JJaMno4yeK? OTBET MOSICHUTb.

[Touemy untepdepeHIs HabIOIaETCS JUIIb IPU MAJIOM PACCTOSTHUHM MEXKIY
KOTE€PEHTHBIMU UCTOYHUKAMH U HEOOJbIIONW pa3HOCTH Xoaa?

Yemy paBHa mupuHa HHTEPDOEPEHITMOHHON MOTOCHI?

N3o6pa3ute xon aydeit B ounpuszme Openensn? [lokaxure, kak 0Opa3yroTcs

JABa MHUMBIX KOTCPCHTHBIX HCTOYHHUKA.

66



60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

Kak paccuntsiBaeTcs minpuHa UHTEP()EPEHIIMOHHOM MOJIOCHI, MPOTIKEHHOCTh
MHTEep(HEPEHIUOHHON KapTUHBI U YMCI0 HAOII0AAeMBbIX OJIOC?

Yro Takoe monockl paBHOro HakioHa? Ilpusenure nmpumep. [lokaxure, kak
oOpa3yeTrcs pa3HOCTh XOJ1a ABYX KOT€PEHTHBIX BOJIH.

Yro Takoe nosnocsl paBHOW TonmuHbl? [IpuBenure npumep. Ilokaxure, Kak
oOpa3yercs pa3HOCTh XO/1a ABYX KOI'€pEHTHBIX BOJIH.

Yro npeacTaBisioT co00M MHTEPPEPEHIIMOHHBIE MOJIO0CHl B Cllydae MpUMeEHe-
Hus Oenoro cera?

WNurtepdepenuns npu oTpakeHUe CBETa OT IIOCKONApaJIeIbHON IIIACTUHKH.
[Tokaxxute xox nydeit. Paccunrante ONTUYECKYIO pa3HOCTh XO/IA.

3anuiuTe ycaoBus HHTEP(EPEHIIMOHHOTO MAaKCUMyMa U MUHUMYMa, TIPH OT-
PaXEHHUH CBETA OT IJIOCKOIIAPAIJIEIbHON INIACTUHKH.

HuTepdepennns npu NpoxokIeHUN CBETa Yepes3 MI0CKOMapasuiebHYIo Ila-
cTuHKy. [lokaxure xon jrydei. Paccuntante ONTUYECKYIO Pa3HOCTh XO/a.
3anuimuTe ycaoBus UHTEP(PEPEHIIMOHHOTO MAKCUMyMa 1 MUHUMYMa, TIPU Mpo-
XOKJAEHUH CBETA Yepe3 IUIOCKONApalIeNIbHY IO INIACTUHKY.

[Tpu momoru 3epkan @peHens noayduau HHTephepeHIInOHHBIE TOIOCHI, MTOJIb-
3ysiCh KpacHbIM cBeTOM. Kak u3MeHuTCsl uHTeppEpEeHIIMOHHAs KapTUHA, €CIH
TOT € OMBIT MPOBECTH B (PUOJIETOBOM CBETE?

Yem 00BsicHSIETCS paaykHas OKpacka MbUIbHOM TuieHkH? [ToueMy mo mepe uc-
MapeHHs] MBUIbHOM IIJIEHKU PACCTOSTHUE MEXKIY MOJI0CAMU pacTeT?

Yro Takoe uHTEpPepeHIus cBeToBbIX BoJMH? [louemy He Bo3HUKaeT uHTepde-
PEHLMOHHOM KapTUHBI OT ABYX (ap aBTOMOOUIEi?

[Touemy uHTEpPEPEHIUOHHBIE TOJIOCHI, XOPOIIO PA3IUYUMBbIE B TOHKUX IJICH-
Kax, He HaOJIIOJA0TCsl Ha TOJICTOM KYyCKe cTeksia?

Konbua HerotoHa. [Tokaxkute xox Jiydeil B oTpakxeHHOM cBeTe? Paccunraiite
ONTUYECKYIO PA3HOCTDH XO/a.

[Touemy npu HaOmoneHuu Kojen HproToHa ciieayet BhIOUpaTh JUH3Y € 00JIb-

UM PaJinyCOM KpPUBU3HBI?
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75.

76.

77.
78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

Konwsua Herotona. [Tokaxure xoj ayyeld B npoxojdiieM cBere? Paccuuraiite
ONTHUYECKYIO PA3HOCTh X0Ja. 3AMUIIUTE PAINYC CBETJIBIX U TEMHBIX KOJIEIL.
Konpsua HeroTona. [lokaxuTte X0/ Tydei B OTPaKEHHOM CBETe? 3alUIINATE pa-
JINYC CBETIIBIX U TEMHBIX KOJIEIL.

Kak 00bscHsIeTCSs MOsSBIEHHE TEMHOTO M CBETJIOTO MATEH B IIEHTpE KoJielr Hpio-
TOHA MpPU HAOTIONCHUH B OTPAXKEHHOM M MPOXOJIAIIEM CBETE?

B 4yem coCTOUT SIBIIECHUE «IIPOCBETIEHUS ONTHKA?

[Touemy mo Mepe yaaneHus OT IIEHTpa UHTEPPEPEHIIMOHHON KapTUHBI KOJIbIIa
HeroToHa pacnionaratorcs omuxe aApyr k Apyry? [louemy npu ocBemenuu Oe-
JILIM CBETOM YCTAHOBKH JJ1s1 HaOMtoneHus kosiel, HbroToHa OHU MPUOOpETatoT
PaIyKHYIO OKPACKY U UX YHCJIO YMEHBIIAETCS?

B xakom cirydae momydaroTcst 0oJiee TECHO PacoIoKEHHBIC KOJIbIIA - IIPU OCBE-
IIEHUH JIMH3bl CHHUM WJIM KPACHBIM CBETOM?

[Touemy B 11IeHTpe MHTEPPEPESHIIMOHHON KapTUHBI MHOTIA HAOIIOIAeTCs TEM-
HOE, & MHOIJIa CBETIIOE MATHO?

MoskHOo 1 HabOMoaaTh MHTEPPEPEHIIMOHHYIO KapTUHY C MOMOIIBIO JIMH3BI,
CpeIHsiA YacTh KOTOPOU 3aKkjeeHa YepHor Oymaroii?

B uém cymuocth sBnenust qudpakiuu? [pu kakux ycrmoBusx AudpakimoH-
HBIE SIBJICHUS 3aMETHBI?

UYro ob1mero u B 4éM pasznuune Mexy dpdexramu natepdepeHimy u gudpak-
uu?

Cdopmynupyiite npunnun I tolireHca-Openens

OOBsICHUTE CYTh METO/Ia TPaPUIECKOTO CIOKEHUS aMILUTUTYI.

B uém npenmytiecTBo AMGPaKIMOHHON PEIIETKU KaK CIIEKTPATIbHOTO TTPHO0-
pa Mo CPAaBHEHUIO C OTJEIBbHOMU IIEbI0?

Cdopmynupyiite ycaoBus HAOTIOACHUS TTIaBHBIX U J00aBOYHBIX MUHUMYMOB
JUISL TIPO3pavHO AU(PAKITMOHHON PEIIETKHY.

Yrto xapakTepu3yeT yrioBasi Juciiepcusi criekTpanbHoro npudopa? Kak ompe-

JIETISI€TCS yIIOBask JUCTIEPCUS ISl PEIIETKU?

68



89.

90.

91.

92.

93.

94.

95.
96.

97.

98.

99.
100.

101.
102.

103.

Cdopmynupyiite KpuTepHuil pa3perieHus IByX CIEKTPaIbHbIX JIMHUM (KpUTe-
puii Panes).

Yro Takoe pazpemaronias crocoOHOCTh (CHIia) CIEKTpaIbHOTO pudopa?
Yem onpenensieTcs pa3pelaronas cuia TudpakiiuoHHON perméTKu?

Kak ycTtpoena orpaxkarenbHas qudpakunoHHas pemerka? Chopmynupyiite
yClIOBUE HaOIIOEHUS TNAaBHBIX TU(PAKIUOHHBIX MAaKCUMYMOB B TakoM pe-
LIETKE.

B yem paznuune audpakiimoHHbIX 3(PPEKTOB HA OTpakaTesIbHON U MPO3pau-
HOM pemeTkax?

B yem 3akntouaercs meron 30H @penens? [nomans u paguyc 300 Openens.
Kak ompenensiercss ammuintyaa koiaeOaHuii B MpOU3BOJILHOM TOUKe?

B uem ommnuune audpaxuu Opaynrodepa ot audpaxuu Openens?
Hudpakums Operens Ha KpyriioM oTBepcTur. Paccunraitte uncio 300 Ope-
HEJIs, YKIIAbIBAIOIIUXCS B OTBepCTHH. [lomyunTe hopMyIibl 7151 aMIUTUTY]L pe-
3yJABTUPYIOIIETO KOJIEOaHUs U MpOaHATU3UPYUTE NOMTyUSHHBIN pe3ynbTar s
CJIy4aeB YETHOTO U HEYETHOIO YMCJIIA 30H.

Jlucniepcus u pa3perniarorias CrocoOHOCTh TudpakImoHHOM pemeTku. Kpure-
puui Panes.

[Tpu kakux yclIOBHSIX B HEHTPE AU(PAKLIUOHHOM KAPTUHBI OT KPYTIIOTO IMCKA
HAOJI01AETCsl CBETIIOE MATHO, a MMPU KAKUX — TEMHOE MSATHO?
JudpakimonHas peiieTka 1 €€ OCHOBHBIE XapaKTEPUCTUKH.

MoxHo 1 HaOnoaaTh TU(PaKIMOHHYI0 KapTUHY HAa OTBEPCTHUSAX PAJINYCOM
MOPAJKA HECKOJIBKUX CAHTUMETPOB?

Kak usMenurcs nudpakirionHas KapTuHa, €CIIU 3aKPbITh TOJIOBUHY PEIIETKH?
Kak u3Menutcs nudpakiyoHHas KapTUHA OT ABYX IIeJied MO0 CPaBHEHUIO C
TUGpaKkIMOHHOW KapTUHOW OT OTHOM 1mieun?

HcTtounuk 6emoro ceera, uppaklinOHHAs peLIeTKa U SKpaH MOMEIIEHbI B BO-
ny. Kakue nu3mMeHeHus mpeTepruT Mpu 3ToM JudpakimoHHas KapTHUHA, €Cld

YIUIbl OTKJIOHCHHA CBCTOBBIX queﬁ peHleTKOﬁ MaJibl?
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104.

105.

106.
107.

108.

109.

110.

111.
112.

113.

114.

115.

Havitu ycnoBue, onpenensoliee HapaBiIeHUE HA MNIaBHbIE MAKCUMYMBI ITPU
HAKJIOHHOM TaJICHUM CBETOBBIX BOJH Ha PEUIETKY, €CIU nepuoj pemerku dl]
kA, — rme — k-mmopsiiok criekrpa.

YcnoBus I1aBHBIX MAKCHUMYMOB U TNIABHBIX MUHUMYMOB AU PAKIIMOHHON pe-
LIETKH.

Yo npeacrasnseT coO0i 30HHAS TIACTHHKA.

Ha noBepXHOCTH IpaMILUIACTUHKHU, pacCMaTpUBAEMOM 1O HEOOJIBILIUM YTIIOM,
BHJIHBI IIBETHBIE MTOJI0CKI. OOBSICHUTE ITOYeMYy?

[Touemy B mpupoze Audpakiiys 3ByKOBBIX BOJIH O0JI€€ OUE€BHUIHA, YeM AU paK-
VST CBETOBBIX?

MBI CHBIINM 3BYKH, JOHOCSIIUECS U3-32a YIJIa, HO HE BUAUM UCTOYHUKA. O0b-
SCHUTE 3TO PA3JIMYUE B PACHPOCTPAHEHUU 3BYKOBBIX U CBETOBBIX BOJIH.

[Ipy U3rOTOBIEHUH MEPIAMYTPOBBIX ITYTOBUIl HA HX MOBEPXHOCTh HAHOCUTCSA
Menpuaiinas mrpuxoBka. [louemy mocie Takoit 0OpabOTKU MyTrOBUIIA UMEET
pPaly’KHYIO OKpacKy?

Yro Takoe yrioBas u JInHeHas aucnepcusi? Kak oHu CBA3aHbI MEX 1y COO0M?
UYro Oymer HaOMOAATHCS HA DKpaHE, €CJIM Ha IMyTH OT TOYEYHOTO MCTOYHHKA
MOCTaBUTh HEMPO3PAYHbIN JUCK, 3aKPHIBAIOIINN O0oJbIIOe Yyncio 30H Opene-
ns?

Yro Oyner HaOMOOATHCS HA DKpaHe, €CJIM Ha MyTH OT TOUEYHOTO MCTOYHHKA
MOCTaBUTh HEMIPO3PAUHbIN JUCK, 3aKPBIBAIOIIHNI HEOOBIITYIO YAaCTh LIEHTPAJIb-
HOU 30HbI Dpenens?

Cdeprueckas BoIHOBAsI MOBEPXHOCTh pazzesneHa Ha m 30H @penensd. Uemy
paBHA aMIUIMTY/1a KOJIEOaHU CBETOBOM BOJIHBI, CO3/1aBa€Masi B HEKOTOPOU TOU-
ke P. Bceil ceprueckoil BOTHOBON MOBEPXHOCTHIO?

Cdepunueckas BoIIHOBasi HOBEPXHOCTH pas/esneHa Ha m 30H Ppenens. Kak ot1-
HOCSITCS aMIUIMTY/Ia KoJeOaHW CBETOBOM BOJIHBI, CO3/laBaeMasi B HEKOTOPOM
Touke P., TobKO eHTpaabHOM 30HOM DpeHens, K aMIUIUTY i€ KojeOaHuii CBe-

TOBOM BOJIHBI, B TOH K€ TOUYKE, €CJIM OTKPBIT BECh BOJIHOBOU (hpoHTA?
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128.

129.

130.
131.

132.

YTto Ha3bIBaETCS NoNspu3anuen ceera? ECTeCTBEHHBIN U MOJISPU30BaHHBIN CBET.
Kaxoii cBeT Ha3pIBaeTCs III0CKO-MTONISIPU30BaHHBIM ? [10s)pr30BaHHBIM 10 KPY-
ry; TIO DJUIATICY ?

Yrto Ha3BIBAIOT CTENEHBIO Nospu3annu ceeta? Kak ona onpexaensercs?
KakoBo Ha3HaueHHe Noysipu3aTopa U aHaau3aropa?

JlaliTe onpeieIeHNE MOHATUIO IJIABHOE CEYEHUE MOJISIPU3ATOPAY.

Yro takoe nossipous1? O0bACHUTE NPUHLIMI JIEHCTBUS MOJIIPOUIA.
ChopmynupyiiTe U 3anuniuTe 3akoH Maitoca. byer i BBIMOTHATHCS 3aKOH
Mastroca npu IpOXOKJICHUHU YEPE3 aHAIM3aTOpP YaCTUYHO MOJIIPU30BAHHOIO
cBera?

B uéMm oTiinume ecTeCTBEHHOIO CBETA OT MOJIIpU30BaHHOr0? [ nocko-nosnspu3oBaHH
OT YaCTUYHO MOJIIPU30BAHHOIO cBeTa? JINHEMHO-TOISIPU30BAHHOTO OT €CTe-
CTBEHHOI'O M YACTUYHO MOJISIPU30BAHHOTO?

YTo HA3BIBAIOT TUNIOCKOCTHIO KOJIEOAHU 3IIEKTPOMArHUTHOW BOJTHBI?

[lycTh Ha IyTH €CTECTBEHHOI'O CBETAa MHTEHCUBHOCTHIO 10 HaxoasTCs ABa 10-
asiponia (0€3 moTepsb), MIIOCKOCTU KOTOPBIX PACIIONOKEHBI O] HEKOTOPBIM yT-
J0oM A. UeMy paBHa HHTEHCUBHOCTb CBET MOCJIE TPOXOKICHHS KaXK10T0 U3 MO-
JISIPUA3ATOPOB.

[Tonsipuszanus cBeTa NIpy OTPaKEHUU U IPEJIOMIIEHUH. 3aKkoH bproctepa.

Yemy paBeH yroj MexAy OTPaXeHHBIM U MPEJIOMIIEHHBIM JIy4aMH, €CIIU yToJl
najicHus cBeTa paBeH yry bprocrepa? Kak 3To nokazars?

JIBoiiHOoe nyuenpenomieHue. Kakue myun Ha3bIBatoTCA OOBIKHOBEHHBIMU U HEOOBIK:
HOBEHHBIMU ITPU JBOMHOM JIy4EIPETOMIICHUH ?

Kakne oIHOOCHBIE KPUCTAIIIBI Ha3bIBAOTCS NOJIOKUTEIBHBIMU U OTPULIATENb-
HbIMU?

Yro Takoe anu3oTponus. MeToabl noJly4YeHNsI UCKYCCTBEHHONW aHU30TPOIIHUU.
B ueM 3akiroyaeTcs BpallleHHe MII0CKOCTH nosisipu3anuu’? [IpaBo- u 1eBoBpa-
IIAOIINE ONTUYECKN AKTUBHBIE BELIECTBA.

Kak o0bsicHUTE BpallCcHUC IIJIOCKOCTH HOJ'ISIpI/IBaI_[I/II/I?
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133. Yro nmpeacTtaBiaseT coO0H HUKOJb?

134. Kak u3aMeHHUTCS MOJIOKEHUE TIII0CKOCTU NOJISIPU3AIAHN, €CITA JIMHEWHO-TOJISIPU30BaH!]
CBET IPOIYCTUTh Y€pe3 CIIOM aKTUBHOIO BEIECTBA, & 3aTEM, OTPA3HUB €r0 OT
3epKaja, MPOMyCTUTh Yepe3 Ty JKe Cpelly B 0OOpaTHOM HaIlpaBICHUH?

135. MoxeT JI1 My4OK JIMHEWHO-MIOJIIPU30BAaHHOTO CBETA, MPOIAS YeEpE3 KpUCTal-
JIMYECKYIO IUTACTUHKY, OCTABAThCs IMHEMHO-MOIPU30BAHHBIM?

136. MoxkeT 11 HaOII0AaThCS IBOMHOE JIYUSTIPETIOMIICHHE B )KHUIKOCTSX ?

137. MoryT ju poJI0IbHBIE BOJIHBI OBITH IJIOCKO-TIOISPU30BAHHBIMHU?

138. Kakoii Bextop E wiu B o6nagaet hoToXxuMu4eckum aeicTBUEeM?

139. Ilouemy CBeT, OTpaKEHHBIN OT TPAHHUILIBI pa3eia ABYX AUAJIEKTPUKOB IO Y-
nom bprocrepa, sBAsSeTCA II0CKO-TOISPU30BAHHBIM?

140. OObacHuTe MHTEP(PEPEHINIO Tydeil Ha MIIACTUHKE TONIIUHOMN B LEITYIO BOJIHY.
VYcnoBus MakCHMyMa 1 MUHUMYMA.

141. OObsicuute uHTEpHEPEHIIMIO Jyuyel Ha MJIACTUHKE TOJIIMHON B TMOJIBOJHBI.
YcioBust MakcMMyMa 1 MUHUMYMa.

142. OObsicHuTe UHTEPHEPEHLIUIO JTyUeld Ha MJIACTUHKE TOJIIUHOM B YETBEPTH BOJI-
Hbl. YCJIOBUSI MAKCUMYMa U MUHUMYMa.

143. Yemy paBeH yros MexJy IUIOCKOCTSMU IMOJISIpU3aTOpPa U aHAJIU3aTropa, €ClH
MHTEHCUBHOCTb €CTECTBEHHOI'O CBETA, IPOLIEAILIErO YEPE3 MOJISIPU3ATOP U aHAa-
JM3aTop, YMEHBIIIWIACH B YETHIPE pa3a?

144. EctecTBEeHHBIN CBET NaJIa€T HA IOBEPXHOCTh CTEKJIA IO/ yIT10B bprocrepa. Ye-
My paBHa CTENEHb MOJISIPU3ALNN OTPAKEHHBIX JIyUei?

145. Crenenp nonspuzainuu P wactuuHo mosisipu3oBaHHOro cBera pasHa 0,5. Bo
CKOJIBKO pa3 OTJIMYAeTCsl MAKCUMallbHasi HHTEHCUBHOCTD CBETA, POy CKAaeMO-
ro 4epe3 aHaJu3arop, OT MUHUMAJIbHOW ?

146. B uem 3akimouaetcs agpdext Keppa?

147. B ugem 3akmrovaercs 3¢ et Dapanes?

148. Yrto Takoe TEIIOBOE U3TyYeHUE. XAPAKTEPUCTUKHN TEILUIOBOTO H3Ty4YECHUS.

149. Chopmynupyiite u 3anumure 3akoH Kupxroda. Cneactsus u3 3akoHa Kupx-
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I51.

152.
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154.

155.

156.

157.

158.

159.

160.

161.

162.

163.

164.

165.

roda.

3akon Kupxroda B unrerpanbHoit popme.

Chopmynupyiite u 3anumurte 3akoH Credana-boapiimana. OObICHUTE BeH-
YUHBI B HEro Bxonsue. M3o0paszurte rpaduuecku 3aBUCUMOCTD CIIEKTPaib-
HOW M3JIy4aTeIbHOU CIIOCOOHOCTH OT YaCTOThI WJIU IJTUHBI BOJIHBI.

UYrto Ha3bIBACTCS CHEKTPATBbHOM JTyUeHCITyCKaTeIbHON CTIOCOOHOCTHIO Tea?
JlaliTe onpeeneHne CIeKTPAIbHOM MOTIOMATEeIbHOM CIIOCOOHOCTH TeTa.
Yro Takoe abcomoTHO yepHoe Teno? Ero monens. Kakoe Teno Ha3piBaeTcs ce-
PBIM.

Yro Takoe MHTETpajbHas JydeUucCIycKarelbHas cnocoOHocTh Tena? Kak oHa
CBSI3aHA CO CIIEKTPAJIbHOM JIy4eHCITyCKaTEIbHON CTIOCOOHOCTHIO Tena?
OnumuTe TPUHUMUIT JEUCTBUS ONITHYECKOIO MMUPOMETPA.

SpxocTHas, IBETOBas U UCTUHHAS TEMIIEpATypa.

[Ipu kakoii Temneparype (IpUOIU3UTENIBHO) HArpeThie Tela Jal0T BUIAMMOE
uznydyeHue? Kakoe uznydeHue UCXOAMIO Obl OT HArpeThIX TEJ MPU MEHBIIEH
Temreparype?

Kakyto Temnepatypy JOMKHO UMETh a0COJIOTHO YEPHOE TEIO0, YTOObI MaKCH-
MYM €T0 U3JTy4eHHUs Jie)Kall B KpacHOM o0actu criekrpa?

3akoH Buna. O0bsicHUTE BEIMUUHBI, BXOJAIINE B 3aKOH. [[pMeHnM 11 3aKOH
Buna ko Bcem Tenam?

3anumute U o0bsicuute Gopmyny Panes-/xunca. Yasrpaduoneronas kara-
cTpoda.

3anumure Gopmyny Ilnanka nias mydencnyckarelbHOW CIOCOOHOCTH abCco-
JIIOTHO YEPHOTO Tena.

JlaniTe ornpeneneHne CIEKTPaJbHOW INIOTHOCTH dHEPTUU n3nydeHus. Kakosa
Pa3MEpPHOCTb 3TON XapaKTEPUCTUKH ?

JlaliTe onpeienieHre NCITyCcKaTeIbHOM ClTocOOHOCTH Tea. KakoBa pa3MepHOCTh
ATOMN XApAKTEPUCTUKU?

Chopmynupyiite runotesy [nanka o KBaHTOBAaHUM YHEPTUU U3TyUeHUS. UTO
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167.
168.

169.

170.

171.

172.

173.

174.

175.

176.

Takoe noctossHHas [Lranka?

Yro Takoe ¢poton? Ero cBoiicTaa.

Kakoe cocrosiHue Ha3bIBAETCS PABHOBECHBIM.

WneanbHO oTpaxkaroiee U abCOMIOTHO YEPHOE TEJO MOMYyYal0T OJUHAKOBBIC
KOJINYECTBA CBETOBOM sHEpruu. KakoBo paznuyue B OTJABAEMbIX SHEPIUAX U
B MEXaHU3ME OTAAa4u YHEPTUn?

JIBa Tema UMEIT OAVMHAKOBYIO SIPKOCTh CBEUEHHUsI B Y3KOM JIHAIIA30HE YaCTOT.
[Ipu Kakux COOTHOILICHUSIX MEXKAY MOMIONIATeIbHBIMU CIIOCOOHOCTSIMHU TEJ
BO3MOJKHBI CIJIEIYIOIINE BapuaHThl HeEpaBeHcTBA Temneparyp T1 > T2, T1 <
T2, T1 =T2?

JIBa Tena MMEIOT OJMHAKOBYIO TeMIiieparypy. [Ipu ucnonb30BaHUU 3€JI€HOTO
cBeTOo(pHIIbTpa HAOMIOAAETCSI OIMHAKOBAs SAPKOCTh cBeueHus tein. [lo xakoi
IPUYMHE MOXKET HAPYIIUTHCS PABEHCTBO SIPKOCTH CBEYEHUS ITUX TEJ, €CIU
3aMEHUTH 3€JICHbIH CBETO(OUIBTP CUHUM CBETO(UIBTPOM.

[Tap 1 ToHKas MIaCTUHA UMEIOT OJUHAKOBYIO Maccy. [Ipu mpomyckaHuu 31eK-
TPUYECKOTO TOKA B HUX BBIJEISETCA paBHOE KOJIWYECTBO TEIUIOTHL. Temmepa-
Typa KaKoro Tejia JI0CTUTHET OOJBIIET0 3HAYEHUS B COCTOSSHUM TEPMOAUHAMU-
YECKOro paBHOBeCHSs?

W3iy4aeT v 3JIEKTPOMarHUTHBIE BOJIHBI CTYJI, HA KOTOPOM BbI CUIUTE; KHATA,
KOTOPYIO BbI UMTaETE?

[Ipumenure ¢popmyny [lnanka ans JydencnyckaTeabHOM ciocOOHOCTH abco-
JIIOTHO YEPHOTO Teja JJI MaJIbIX U OOJIBIIUX YacTOT.

Ecnu 3amisHyTh B OTBEPCTHE MOJIOCTH, CTEHKU KOTOPOH MOAIEPKUBAIOTCS ITPU
ONPEJEIECHHON TeMIEPAType, HUKAKNE BHYTPEHHUE AETalIM (LIEPOXOBATOCTH
CTEHOK, UX KOH(pUTrypauus u T.4.) He OynyT paznuuumsl. [Touemy?

Kak nu3menuiace Temneparypa abCcoiIOTHO YEPHOTO TeJa, €CJIU JAJIMHA BOJHBI,
Ha KOTOPYIO NPUXOAUTCS MAKCUMYM U3JIy4€HMs], yBEJIMUNIIach B 3 paza’?

Bo ckonbko pa3 m3MeHuIach TeMreparypa aOCOJIOTHO YEPHOIO Tela, €CIu

MOIIIHOCTb M3JIyYEHUS 3TOTO Teja yBeJaIuumiach B 16 paz?
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177.

178.
179.

180.
181.

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

190.

191.

192.

193.

194.

195.

196.

YTo cocTaBIsieT OCHOBY AJIEKTPOHHOTO MapaMarHuTHoro pe3onanca (311P)? B
KAKOM JIMaIla30He JIeKaT pe30HaHCHbIE 4acToThl criektpa DIIP? Kakue sBne-
HUsI JIEKAT B OCHOBE IEPHOTO MAarHUTHOI'O pe30HaHca?

YKa)XuTe UCTOYHUKU MAarHUTHOTO I10JISI aTOMa.

Bo ckonbko pa3 pa3nuyaroTcs CIIMHOBOE U OpOUTAJIbHOE THPOMAarHUTHBIE OT-
HOILICHUS JIJIS DJICKTPOHA?

HazoBute kBaHTOBBIC uKcia aToMOB. [losicHuTe X PU3MUECKHUII CMBIC]T.
Kakne n3MeHeHus1 JHEPreTUYECKOIO CIIEKTPa aToMa BO3HUKAIOT MPH BO3/ACH-
CTBMM MarHWTHOTO MOJIsA?

Kakue 3nauenus moxxet npunumarts dakrop Jlanae? Uro o xapakrepusyer?
B uem 3akimouaetcs agdext 3eemana?

Yro Takoe aHOMaNbHBIN 3P PexT 3eemana?

OnumuTe MOIeNb AASPHBIX 00004YeK, pa3padboTanHyto bapTierom.

Uto Takoe cnuH sapa’?

B uem 3akmtouaercsa npunuun [laymu?

3anuIunTe BBIPAKEHUE JJISI MATHUTHOTO JTUIOJIBHOTO MOMEHTA.

B 4em paznuuue A1epHOro MarHuTHOTO PE30HAHCA U AJIEKTPOHHOIO Mapamar-
HUTHOT'O PE30HaHca?

Yro Takoe siiepHblii MarHUTHBIN pe3oHanc (IMP)? Jlns kakux 1enei ucnosb-
3yercst Mmeton SIMP?

UTo xapakTepu3yeT SAEPHOE CIIMHOBOE YHUCIIO?

[ maBHBIE KBaHTOBBIE YKCIIa. UYTO OHU XapaKTepU3yIOT?

Onummre monenb aroma Tomcona. [louemy 3ta Mozenb aroma HECOCTOSATEIb-
Ha?

Yro npencrasiseT co0oii mianerapHas Mojenb aroma? Kakoe ctpoeHue umeeT
COMIACHO ATOW MOZENIH aTOM BoJopona?

B yeMm cocTonT npuHUIMNIAAIBHOE pa3nune Mojelie aroma 1o bopy u Pesep-
dbopay? Uto y Hux o611ero?

Yro nmoHMMaIOT 1oj 3Hepruer aroma? Kakoe cocrosiHue aToMa Ha3bIBalOT OC-
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197.

198.

199.

200.

201.

202.

203.

204.

205.

206.

207.

208.

209.

210.
211.

212.

HOBHBIM, a Kakoe€ BO30Y>KJIE€HHbBIM ?

B yem coctosT noctynarel bopa?

Kakumu cnoco6amu MOXKHO IepeBecTH aToM B BO30YX)AeHHOE cocTosiHue? Mo-
KET JIM aTOM TPH Mepexoie B BO30YKACHHOE COCTOSHUE IMOIIONIaTh MPOU3-
BOJIbHYIO IOPLIHIO 3HEPrun? UTO Ha3bIBAETCS DIHEPTUEN HOHNU3ALUN !

KakoB MexaHW3M M3IIyYEHHS U MOITIOMIEHUS 3JIEKTPOMArHUTHBIX BOJIH aroma-
MHu 1o Teopuun bopa?

3anuIunTe BBIPAXKEHUS U1 CTAIMOHAPHBIX COCTOSHUM, BHITEKAIOIIUE U3 TEO-
pun bopa. Hapucyiite cxeMy sHEpPreTMYeCKMX YPOBHEM aTroMa BOAOPOAA U
O0OBSICHUTE, BCIIECTBUE KAKUX MEPEXOIOB MOITYUYAIOTCS CEPUU CIEKTPATbHBIX
JMHUM aToMa Bojopoza’?

Cdopmynupyiite npasuiia kBantoBanus. [1o kakoii hopmysie paccuuThIBaeTCS
pagnyc OOpPOBCKHX OpOUT?

B 1uem coctout auckperHblil xapakrep uznydeHus? [lo kakoit popmyrne MOKHO
paccyuTarbh BO3MOKHBIE YACTOTHI M3JIyUYECHHS aTOMa Bojopoaa?

B dem cocrosT TpyaHocTu Teopur bopa B 00bSCHEHHH CIIEKTPOB U3ITyUYECHUS
CJIEIYIOILKX 332 BOAOPOJIOM 3JIEMEHTOB?

Jluneituarsie cnexkTpbl. Kak oHn 00pazyrorcs?

Kaxoli crieKTp Ha3bpIBa€TCS CILIOIIHBIM U KaK OH BO3HUKAET?

Uto Ha3bIBaeTCA CIEKTPaAIbHOMN cepueii?

ChopmynupyiiTe IpuHIAIT HeonpeaeaeHHocTH [ eiizendepra.

[Ipu BBINOTHEHNH KaKUX YCIOBUN MOXET HAOII0AAThCS MOIVIOIIEHUE SHEPTUU
AJIIEKTPOMArHUTHOIO IO AIpOM?

B kakoii Bua nmpeoOpaszyercst 3Heprusi 3JeKTPOMArHUTHOTO TOJIS MPH SIAEPHOM
MarHuTHOM pe30HaHce?

B kakoM OmbITE YCTAHOBJIEHO KBAHTOBAHUE MAarHUTHBIX MOMEHTOB aTOMOB?
3anuImunTe BhIPAKEHHUE ONPEEISIONIEE SHEPTUIO B3aUMOJICUCTBUSI MAarHUTHO-
ro MOMEHTa aTOMAa C BHEIIHUM MarHUTHBIM MOJIEM.

Yro Takoe TyHHEIbHBIN 3QdexT? OObsICHUTE TyHHENBbHBIN 3PHEKT ¢ TOMO-
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213.
214.
215.

216.
217.
218.

219.
220.

221.
222.

223.

224.
225.

226.
227.
228.
229.

230.
231.

232.

I[bI0 COOTHOILIEHHS HEOITPEAEIEHHOCTH.

Kakne npOoBOJHUKYN HA3bIBAIOT BBIPOKIACHHBIMU?

OOBbsiICHUTE BOJIBTAMIIEPHYIO XapaKTEPUCTUKY TYHHEIBHOTO TUOAA.
3anumure ypaBHenue Ipenunrepa i yacTULbl, IPOXOASIIECH TOTEHINAIb-
HBII Oapbep.

DuU3NUECKUN CMBICT BOJTHOBOW (DyHKIIHH.

Yo Takoe ko3 HUITMEHT Mpo3padyHOCTH Oapbepa?

OT 4ero 3aBUCHT BEPOATHOCTh TYHHEIUPOBAHUS YaCTULbI U€PE3 NOTEHUUAIIb-
HbII Oapbep?

OnumuTe NTpUHIKUI AEHCTBUS TYHHEIBHOTO AUO/A.

HapucyiiTe 30HHBIE TUarpaMMbl U OOBSICHUTE MO HUM pabOTy TYHHEIHHOTO
aona.

Kaxk 06pa3yrorcs sHepreTHIeCKre 30HbI B TBEPABIX TeJax?

Kak 3anonHsAroTCcs 31eKTpOHaMHU SHEPreTUYECKUE 30Hbl B METAIUIAX, JTUAJICK-
TPUKaxX U MOJYITPOBOAHUKAX?

Kakue nosnynpoBOJHUKHN Ha3bIBAIOTCSI COOCTBEHHBIMH, KAKHE N-THUIIA, a KAKUE
p —Tuna?

Yro Takoe p-n- nepexon? [IpuHuumn nencTBus.

Hapucyiite u 00bsICHUTE BOJIBT-aMIIEPHYIO XapAaKTEPUCTUKY TYHHEIBHOTO JH-
oJa.

Yem 00ycC0BIECH MHKEKIIMOHHBIA TOK Yepe3 p-n-mepexo?

Yro Takoe 3Heprus (ypoeHs) Gepmu?

KakuM cBolicTBaM JOKHA YIOBJIETBOPSTH BOJIHOBAsI (PyHKIUsA?

Kakue cocTosiHusi Ha3bIBalOTCS BBIPOKACHHBIMU? UTO Tako€ KpaTHOCTbH BbI-
pOXIeHUsA?

B uem 3akitouaetcs puznueckuii cMbICa BOJTHOBOU (DyHKIIUN?

Kax 0603Ha4atoT 1 Ha3bIBAIOT COCTOSIHUE AJIEKTPOHA C Pa3HBIMU OPOUTAITHHBI-
MH KBAHTOBBIMHU YUCJIAMH?

Omneit Tepna u 'epimaxa. CnivH 1 MAarHUTHBIA MOMEHT 3JIEKTPOHA.
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Bech KOMIUIEKT KOHTPOJIbHO-U3MEPUTEIIHHBIX MaTePHaIOB IS TPOBEPKH CHOp-
MUPOBAHHOCTH KOMIMETEHIIMU (MHAMKATOpAa KOMIIETCHIIMN) Pa3MEIleH B 3aKPBITOM

YaCTH I10 aJIpecy, 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
% 3aHATHIT), IO pe3yabTaTaM KOTOPOIO CTYAEHT MOoJydaeT AOMycK Ha AuddepeHIu-

POBAaHHBIN 3a4€T U /WM SK3aMEH.

B xone nmpoBeAeHrs NPaKTUYECKUX 3aHITUN CTYAEHT NUIIET 2 KOHTPOJIbHBIE
paboThI 32 CEMECTp, TAKKE 11eJIECO00pPa3HO MPUBJICUEHUE CTYIAECHTOB K KaK MOYHO
0oJiee aKTUBHOMY PEIICHUIO 3a]1a4, 0OCYKJICHUAX U T. 1. [Ipu TOM aKTUBHOCTH CTY-
JICHTOB TAKXE€ MOXXET YUUTHIBATHCS MPEToaBaTeieM, KaKk OJUH U3 CIIOCOOOB TEKY-

IIEr0 KOHTPOJISI HA TPAKTUYECKUX 3aHATUAX.
Kputepun oneHuBaHus: KOHTPOJIbHBIX PadoT:

Ouenka ”0TIMYHO” CTaBUTCS, €CIIU BCE MPEJIOKEHHBIC 33]1a4H PEIIEHBI ITpa-
BIIbHO. O1IEHKa “XOpOII0™ CTaBUTCS, €CJIM OAHA 3aj1aya He pemieHa. OueHka ~yno-
BJIETBOPUTENIBHO™ CTABUTCSA, €CJIM JIBE 3aJa4l HE PEIICHBI UM PEIICHBI HETPABUIIb-
HO. O11eHKa “HEeyIOBIETBOPUTEIILHO  CTABUTCS, €CIIM TPU U 0oJiee 3a1a4u HE pellie-

HbI, XOJ] pELLICHUS HENPABUIIbHBIM.
CaMOCTOSAITeIbHOI padoThI CTYICHTOB

KoHTpoabs caMocTosTENbHOM pabOThl CTYACHTOB OCYIIECTBISCTCS HA JIEKIIH-
OHHBIX, JJA0OPATOPHBIX U MPAKTUYECKUX 3aHATUSAX CTYJACHTOB MO METOJUKAM, OIH-

CAaHHBIM BBbIIIIC.

MeToauka HpOMe)I(yTO‘IHOﬁ arrecranmmm
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[To pe3ynbraTaM BBITOJHEHHUS B KaXKJOM CEMECTpe 2 KOHTPOJIbHBIX paboT Ha
MPAKTUYECKUX 3AHATHSAX, a4 TAKXKE BBIIIOIHEHUS M CIa4Y¥ B CPOK OTYETOB IO BCEM
1a00paToOpHBIM paboTaM M 3alIUTy WX Ha KOJUIOKBHYME CTYJEHT MOJy4aeT JOIMYCK

Ha 3K3aMCH WJIH K 3a4CTy C OHCHKOﬁ.

DK3aMeH MMpeCiIcayCT HCJIb OUCHUTD ITOJIYUCHHBIC TCOPCTUICCKUC 3HAHUSA, YMC-
HHUC MHTCTPUPOBATH IMOJYUYCHHBIC 3HAHUA U IIPUMCHATh UX K PCHICHHUIO IMPAKTHYC-

CKHX 3aJ1a4.

DK3aMeH MPOBOAMUTCS MO OWieTaM B YCTHOW WM MUCbMEHHOU (opme nrbdo
B BUJIE TeCTOB. Bo3MOXKHO coueTranue 3TUX (HOpM U UCHOIb30BAHUE TEXHUUYECKUX
cpenctB. Popma MPOBEACHUS dK3aMEHA U NIEPEUEHb BOIIPOCOB, BBIHOCHUMBIX Ha JK-
3aMEeH, yCcTaHaBlIMBaeTca Kadenpoi GU3NKHU, U JOBOAUTCS O CBEIACHUS CTYICHTOB
710 HaJyaJia CeCCUU. DK3aMEHATOpPy IPEIO0CTABIISIETCS PABO 3a7aBaTh CTYIECHTY BO-
IIPOCHI CBEpX OMIIeTa, a TaKKe, TOMUMO TEOPETUYECKUX BOIMPOCOB, JaBaTh 3a7auu
U TIPUMEPHI 10 MPOrpaMMe JTaHHOro Kypca. Bo Bpemsi sK3aMeHbI CTYIEHTbl MOTYT
MOJIB30BAaThCsl C pa3pelICHUs] K3aMEHATOpa CBOMM KOHCIEKTOM JIEKLUM, CIpaBOY-

HOU JINTEPATYPOU.
Kputepuu oneHnBaHus Ha YK3aMEHE:

- OTJWYHO” - TEOPETUUECKOE COJIEp)KaHUE Kypca OCBOCHO IMOJHOCTHIO (0e3
po0esIoB), HEOOXOAUMBIE MTPAKTUYCCKUE HABBIKK pabOThI C OCBOCHHBIM MaTepua-

JI0M c(hOPMHUPOBAHBI;

- ”’XOpoIIo” - TEOPETUIECKOE COACpKAHUE Kypca OCBOCHO MOJHOCTHIO (6€3
po0eJIOB), HEKOTOPHIE MPAKTUYECKUE HABBIKM PabOTHl C OCBOSHHBIM MaTepHaIOM

chopMupoBaHbl HEJTOCTATOYHO;

- ’YIOBJIETBOPUTEIBHO - TEOPETHYECKOE COAEP)KAaHUE Kypca OCBOCHO YacTHY-
HO (IpoOeIbl HE HOCSIT CYHIECTBEHHOTO XapakTepa), HEOOXOAUMBIE TMPAKTHUUECKUE

HaBbIKH pa6OTI>I C OCBOCHHBIM MATCpUaJIOM B OCHOBHOM C(i)OpMI/IpOBaHBI;

- ”HEyJIOBJIETBOPUTEIILHO - TEOPETUUECKOE COAECPIKAHUE Kypca OCBOCHO 4a-
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CTUYHO, HEOOXOJUMbIE MPAKTUYECKHE HABBIKA Pa0O0THI HE C(HOPMUPOBAHBI.

[To pe3ynbraraM TEKyLIEro KOHTPOJIS CTYACHT MOIY4YaeT OLICHKY [0 3a4eTy C
OIICHKOM (Kak cpeaHeapru(MeTHIecKoe 3a 3aluThl Ha KOJZIOKBHYME BCeX Jtaboparop-

HBIX paloT).

3ammTa Ha KOJUIOKBUYME BCEX JIAOOPATOPHBIX PabOT OLIEHUBAETCS MO CIIETY-

IOILUM KPUTEPUSIM:

Ouenka ”OTIIMYHO” CTaBUTCA, €CJIM HA 33JJaHHBIE BOIIPOCHI JaHbl UCUEPIIbIBA-
IOIKME OTBETHI; OLIEHKA ~XOPOILIO™~ CTAaBUTCS, €CJIM BOIPOCHI PACKPBITHI HE ITOJHO-
CTBIO; OLICHKA ~yIOBJIETBOPUTEIBHO CTABUTCS, €CJIM OTBETHI B IPUHLIUIIE IPABUIIb-
HBI, HO B ()OPMYIMPOBKAX UMEIOTCS CYIIECTBEHHbIE OIIUOKH; OLIEHKA ~HEYIOBIETBO-
PUTEIBHO CTABUTCSI, €CJIN OTCYTCTBYIOT OTBETHI Ha BOIIPOCHI WIIM COJIEpKAHUE OT-

BC€TAa HC COBITAAAcCT C ITIOCTAaBJICHHBIM 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

84




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 [dara N3menenue | Jlata 1 HOMep NIPOTOKOJIA ABTOp HavyaabHuk
n/n 3aceganusa YMK OMOJIA
1 18.05.2022 | AxktyanbHo. | 18.05.2022 npotokon Ne3

OnoOpe- 3aceqanua YMK HOUO

HO YMK

NDdUO. Uz-

MEHEHUN HE

TpeOyercs.
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