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1. llesu u 3212494 AU CIUILIHHBI

Lenbro n3yueHus: AUCUUIUIMHBI SBISIETCS OBaJIeHUE (PyHIaMEHTAIbHOU (PU3MKO-
MaTeMaTH4ecKoi 0a30ii, ucmnonb3yemMon 1 GopMUpOBaHUs MPO(heCcCUOHANBHBIX 3HAHUN
Y IOHMMaHUs (PU3HYECKON KapTUHOW MHpa. 3a/la4aMy TUCUUIUIMHBI SIBISIIOTCS: U3YYUTh
OCHOBHBI€ 3aKOHBI U SIBJI€HUS (PU3UKHU, OBJIAJIETh METOJaMU HAYYHOTO UCCIIEAOBAHMSL.
O3HAKOMUTBCSA ¢ COBPEMEHHBIM COCTOSIHUEM (DU3HUKHU U €€ IPUMEHEHHEM B TEXHUKE U
HOBBIX TEXHOJIOTUSIX, IPUOOPECTU HABBIKK (PU3UYECKOTO IKCIIEPUMEHTA.

Kparkoe cogepkaHue TUCHMIIIMHBI

du3nyecKue OCHOBbI MEXAHHUKH, CTATUCTUYECKON (PU3UKU U TEPMOANHAMHUKH,
ANIEKTPUYECTBA U MarHETU3Ma, ONITUKH, TEOPUH KOJI€OaHUI U BOJIH, aTOMHOM U SII€PHOU
(du3nKu.

2. Komnerenun odyuawuerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCIHUNIMHBI

IInanupyemMsble pe3yapTaTbl OCBOSHUS [Inanupyemsble pe3yabTaTsl
OIT BO (xomneTeHuun) oOyuenus no aucuurnae (3YHer)

3HaTh:0CHOBHBIE MOJIOKEHUSI COBPEMEHHOM
OITK-1 crocoOGHOCTHIO HCIIONIB30BaTh OCHOBHbIE |(PU3UYECKOM KapTUHBI MUDA.

3aKOHOMEPHOCTH, JEUCTBYIOLIUE B IIPOLIECCE  [YMETh:MCIIOJIb30BaTh 3HAHUSI OCHOBHBIX
W3TOTOBJICHUS MPOIYKIIUN TPEOyeMOro KauecTBa, |(PU3NISCKUX TEOPHId /IS PEIICHUs BO3HUKAOIIUX
3aJJaHHOTO KOJIMYECTBA MPU HAUMEHBUINX 3aTparax |Qu3nuecKux 3aaau.

OOIIECTBEHHOTO TPy/a Biraners:MeTonamu npoBeieHns (pu3ndecKux
U3MEPEHUN.

3. Mecro nucuuninnbl B ctpykrype OII BO

[TepeueHp npenIecTBYOMUX AUCIUILINH, [TepeueHp MOCIEAYIOMUX AUCIUIUINH,
BUJIOB pabOT y4eOHOTro IIaHa BUJIOB paboT

b.1.09 AnreOpa u reometpus,

" He npenycmoTrpeHs!
b.1.10 MaremaTuueckuii aHajiu3 peiy p

TpeboBaHMs K «BXOIHBIM» 3HAHUSIM, YMEHUSIM, HABbIKAM CTYIE€HTA, HEOOXOIUMbIM
IPY OCBOCHHUH JJAHHOM AMCLMIUIMHBI U IPUOOPETEHHBIM B PE3YJIbTATE OCBOCHUS
NPEALIECTBYOIUX JUCHUTIINH:

UCLUIUINHA TpebGoBaHus
p

3HAeT: METO/bI PELLIECHUS NPUKIAIHBIX 3a1a4 YMEeET:
peoOpa3oBbIBaTh aIre0panyecKue BhIPaKEHUS
b.1.09 AnreGpa u reomeTpust IMeeT IpakTU4EeCKUN OIBIT: IPUMEHEHUS
aIreOpandecKrux ypaBHEHHUH [P peIIeHUN
KOHKPETHBIX IPUKJIAIHBIX 33134

3HaeT: crocoObl MPOBEICHUS MAaTEMaTHUECKOTO
aHAJIN3a YMEET: IPUMEHATh MAaTEMaTU4eCKUI
b.1.10 MareMaTtuueckuii aHaau3 armnapar K KOHKpETHbIM 3aj1adaMm meet
MMPAKTUYECKUI ONBIT: B PELICHUH 3a]a4
MaTEMaTU4YE€CKOro aHaJIn3a




4. O0béM 1 BUIBI y4eOHOI padoThI

OO6mas Tpya0eMKOCTh JUCHUILUIMHBI cocTaBiseT 12 3.e., 432 u.

Pacrnipenenenue o cemectpam
N Bcero B Hacax
Bun yueonoii padorer 4acoB Homep cemectpa
2 3
OO6mmas Tpya0EMKOCTh AUCIIUTLIIMHBI 432 216 216
Ayoumophvie 3aHAMUA: 192 96 96
Jlexumu (JI) 96 48 48
[IpakTueckue 3aHATUS, CEMUHAPBI U (WJIN) IPYTHE BUJIbI
ayauTopHbIX 3aHaTuil (I13) 48 24 24
JlaGoparopHble paboTsI (JIP) 48 24 24
Camocmosmenvuas paboma (CPC) 240 120 120
Oqu;I;)(z)[;omBKa K JJabopaTopHBIM paboTaM U oopMiIcHUE 20 40 40
IToaroroBka K KOHTPOJIBHBIM paboTam 100 50 50
[ToaroroBka K 3K3aMeHy 60 30 30
By uToroBoro KOHTpos (3auet, Aud.3a4yeT, SK3aMeH ) - 9K3aMeH HK3aMEH

5. Conep:kaHue QMCUUIIMHBI

Ne OObeM ayTUTOPHBIX 3aHATUH 110 BHJIaM B yacax
HaumeHnoBaHue pa3nenoB IUCHUIUIMHBL
pasnena Bcero J 113 JIP
1  |MexaHuka U TepMOAMHAMUKA 64 32 16 16
2 |9nexTpoMarHeTusMm 64 32 16 16
3  |Ontuka 36 16 8 12
4 |OcHOBBI CTPOEHUSI MaTEpUU 28 16 8 4
5.1. Jlekuun
Ne Ne Koa-
exuuulpasena HaumeHnoBaHue ninm KpaTkoe coaepKaHUe JIEKIIMOHHOTO 3aHATUS BO
4acoB
1 1 (ba3zoBbie moHsATHS (DrU3uKH. OCHOBHBIE IOHITHS KUHEMATHUKH. 2
2 1  |KunemaTtnka noctynareiabHOrO ¥ BpallaTeIbHOTO ABH)KEHUS. 2
3 1  |Kunematuka ciiokHOro nBrkeHHs, nepexon mexay CO. 2
4 1 B3anmoneiictBud. JJuHamuka noctynarenbHoro AsuxeHuss MT. 2
5 1 |Mexanuueckas cucrema. J[MHaMUKa NOCTYIATEIbHOTO JBUKEHUS CUCTEMBI. 2
6 1  |[luHamuka BpamaTrenabHOro ABMKEHHs cucTeMbl. CBOOOIHBIE OCH. 2
7 1 /lnHamuka BpamarensHoro Asvxenus 1T, Bpamenue BOKpyr ocu. )
[ mpockonM4YeCKre CUJIBbL.
8 1  |KonrponwHas pabora 1 1. 2
9 1 Mexanuyeckasi paboTa, KHHETHYECKasi U OTEHIMAIbHAs SHEPIUsl. 3aKOH )
COXpaHEHUsI MEXaHU4eCKOM anepruu aiist MT.
10 1 KuneTndeckas sHeprusi MeXaHn4ecKkol cuctemel. Teopema Kennra. )
KuHeTndeckast 3HEprusi BpallaTeIbHOTO ABH)KECHUS.
11 1  |[Mexanunueckoe paBHoBecue. Ilepexos kK paBHOBECHIO: pellaKkcalus, KojueOaHusl. 2




["apMoHMYECKHUE KOJIeOaHusl.
12 1 |OcHOBHBIE MOHATHSA TEPMOJMHAMHUKH, IEPBOE HAYAIO TEPMOAMHAMUKH. 2
13 1 MonekynsapHo-KuHeTn4YecKas Teopusi. Pacnipenenennst Makcsesia, bonsiimana. )
'YpaBHEHHE COCTOSIHUS UACAIBHOTO ra3a.
[IprMeHeHre nepBoro Hayaia TEpPMOJIMHAMUKH K IIPOLieccaM B rasax,
14 1  [rermoeMKOCTh. AauabaTuyecKuii mporecc, KpyroBbie mporecchl. TermmoBbie 2
MAaIITUHBI.
15 1 OHTpPONHS, BTOPOE Hadajo TepMoaAnHaMHUKH. OOpaTuMble U HEOOpaTUMbIe )
MPOLIECCHI.
16 1  |KontponpHas pabora 1 2. 2
17 5 DJIEKTPOCTaTUUECKOE B3aUMOIEHCTBUE. DIEKTPUUECKOE TT0JIE U €TO )
XapaKTePUCTUKHU.
18 2 |Teopema 'aycca u ee mpuMEHEHHUE K pacyeTy MoJIeH. 2
19 2 |[loTeHuMan v pa3HOCTh MOTECHIIUATIOB. 2
20 2 (IIpOBOIHMKM B JIEKTPOCTATHYECKOM IOJIE. 2
21 2 |AudnexTpuKu B 3JIEKTPOCTATUYECKOM TOJIE. 2
22 2 |9Heprusi CUCTEMBI 3apsAJI0B U SHEPTHUS SIEKTPUUECKOTO MOJIS. 2
23 2 [3aKOHBI MOCTOSTHHOTO TOKA. 2
24 2 |KontponwHas pabora 1 3. 2
25 2 |MarsurTHOE MOJIE U €r0 XapaKTEPUCTHKH. 2
26 2 |/lelicTBME MarHUTHOTO MOJIsI HA MPOBOAHUKH C TOKOM U JIBHXKYIIIUECS 3apsibl. 2
27 2 |upkynsuuys v MOTOK BEKTOpa MAarHUTHOM MHIYKIIMU B BaKyyMe. 2
28 2 |Mar"uTHbIE CBOMCTBA BEIlECTBA. 2
29 2 |9neKkTpOMarHuTHas UHAYKIHUS. 2
30 2 |Cucrema ypaBHeHu MakcBea. 2
31 2 |KonzeHcaTop M KaTylKa B dJIEKTpUUecKux Lemnsax. KomebarenbHbli KOHTYP. 2
32 2 |KontponwHas pabora 2 1. 2
33 3 |BonHbl. YpaBHEHHE BOIHBI. DJIEKTPO MarHUTHbIE BOIHBI. CBoiicTBa OMB. 2
34 3 |KorepeHTHOCTh U MOHOXPOMATHYHOCTh BOJIH, HHTEP(EPEHIIHNS CBETA. 2
35 3 |dudpakmus cBera, mpunium [ roiirenca-dpeHens. 2
36 3 |AudpakiuronHas pemeTka, 1udpakiuus peHTTeHOBCKUX JIydei. 2
37 3 ([lonspu3zanus cBeTa. 2
38 3 |TennoBoe uznyuyenue. KBanr cBera. 2
39 3 [KBaHTOBas ONTHKA. 2
40 3 [KonrpomnbHas pabora 2 2. 2
41 4 |Crpoenue atoma. Teopus bopa. 2
42 4 ['unoresa ne bpoiisns, onbITHOE MOATBEPKACHUE TUTIOTE3BI J1e bpoiis. )
KoprycKynsipHO-BOJIHOBOM JTyaTu3M.
43 4 BonHoBoii naketr. @a3oBast U rpynnosas ckopocTb. COOTHOIIEHHE )
HeonpeneaeHHoCTH [ eifzendepra.
44 4  |Bonnosas ¢pyukius. YpasHenue lllpequnrepa. TyHHenbHbIHM 3¢ dexT. 2
45 4 |YacTtuia B MOTEHUHAJILHON sIME. ATOM B KBAHTOBOH MEXaHHUKE. 2
46 4  [Pa3mep, cocTaB U 3apsj sAapa, 1ePeKT MacChl U SHEPTHS CBS3H. 2
47 4 |PagmoakTHBHOE M3ITy4YEHHUE U €T0 BUJBI, PEAKIIUH JICTICHUS A]Ipa. 2
48 4  |[KontponpHas pabora 2 3. 2
5.2. llpakTHyecKue 3aHATHS, CEMHUHAPbI
Ne Ne Koi-Bo
sansspasiena HanmeHnoBanue nim kpaTkoe cofiep’kaHue MpakKTUYeCKOro 3aHATHS, CEMUHapa HACOB




Kunnematnka MOCTYNATCJIIbHOTO U BPpAIaTCIIbHOI'O ABHUIKCHUS.

KuneMarrka CII0KHOTO JABVOKCHUA.

I[I/IHaMI/IKa MOCTYIATCIIbHOTO JABUKCHUSI.

I[I/IHaMI/IKa BpallaTCJIbHOTO ABUIKCHUA.

PaboTa, MOIIIHOCTh, PHEPTHUS.

3akonbl coxpaneHus. Konebanus.

OCHOBEI TCPMOAMHAMUKHA U MOJICKYIIAPHO-KUHECTUYCCKAs TCOPUSI.

TernnoBble MalllMHbI, HEOOpPATUMBbIE ITPOLIECCHI.

MGTOI[BI pacdcTa HAPSAKCHHOCTHU SJICKTPUICCKOTO ITOJIA.

PaGora NnepeMeIICHUs 3apsi/ia B SJICKTPOCTATHICCKOM II0JIC.

I[I/ISJICKTpI/IKI/I " IMIPOBOJAHUKHU. SJ'IGKTPOGMKOCTB. KOHI[GHC&TOpBI.

3aKOHBI ITOCTOSHHOT'O TOKA.

3akoH bruo-Casapa-Jlannaca. Cumbl, 1€MCTBYIOIIME B MATHUTHOM TT0JIE

MaruuTHbIN TOTOK. PaboTa 1o nepemMenieHnio MpOBOAHIUKOB B MATHUTHOM TIOJIE.

DNEeKTPOMarHUTHAsI HHIAYKIIHS.

KonebaHus B 2IEKTPUYECKUX LIETISX.

Bonnel. UHTEepdepennys creta.

Jludpakius cera.
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20 TemmoBoe uznydenne. @otorddexrt. JlaBneHue crera.

21 Teopust bopa atoma Bogoposa. ONTHYECKUE CIIEKTPHI.

22 ®dopmyina ae-bpoitns. [Tpunuun Heonpenenennoctu [eiizendepra.

23 Ypasuenue lllpeaunrepa. Yactuia B noteHuManbHoi ssMe. TyHHENbHBIN 3 (dEKT.
24 Ctpoenue sipa. SnepHble peakiuu.

(N[NNI N[N [N [N [N N[NNI (N[N (N[NNI

5.3. JlabopaTtopHbie padoThI

Ne Ne . Koa-
sansuspasiena HanmenoBanue nim KpaTkoe cofepkaHue 1a00opaTopHOil paboThI BO
4acoB
BBoaHOe 3aHATHE: TOTPENTHOCTH, TOCTPOEHUE 1 00paboTKa rpaduIecKux
1 1  [3aBucumocreil. OnieHKa cay4yalfHOW MOTPEIIHOCTH U JOBEPUTEIbHON BEPOSITHOCTH| 2
MPSIMBIX U3MEPEHUHN
2 1  |M3yueHue 3aKOHA COXpAaHEHUS UMITYJIbCA 2
M3yuenune 3akoHa JUHAMUKH BpamaTeabHoro aBmwkenus(3). OnpeneneHue
3 1  [momeHnra unepuuu aucka. [Iposepka reopemsl lTeiinepa(4). Onpenenenue 2
MOMEHTA WHEPILIMU TeJa, CKaThIBAIOLIETOCS C HAKIIOHHON TIIOCKOCTH(S)
4 1 M3ydeHne 3akoHa coXpaHeHHsI MOMEeHTa uMItyiabca(6). OnpeneneHue yCKOpeHHs 5
CcBOOOTHOTO MAJICHHSI C TIOMOIIBI0 OOOPOTHOTO U MATEMATUIECKOTO MasiTHUKOB(7)
5 1 [3ammra OT4ETOB 2
6 1 M3yuenune pacnpenencHus MakcBeia Ha MexaHndeckor Monenu(8). Mzydyenue )
pacripeiesieHust TEPMOIJIEKTPOHOB IO CKOPOCTH(9)
7 1 |M3ydeHue BA3KOCTH BO3/yXa 2
8 1 |OnpeneneHne OTHOMIEHUS TEIUIOEMKOCTEN BO3yXa 2
9 2 [AccnenoBaHue 3JIEKTPOCTATUUECKOTO OIS METOIOM MOJEIUPOBAHUS 2
10 2 |OnpeneneHne eMKOCTH KOHJIEHCATOpa 2
1 ) M3ydeHue TemnepaTypHOi 3aBUCUMOCTHU COIIPOTUBIICHUSI TPOBOIHUKA U 5
[OJIYyITPOBOJHUKA
12 ) Onpenenenre NOCTOSHHON BPEMEHHM LIEIH, COIEPKAILEN COITPOTUBIIEHUE U )

CMKOCTb




13 2 |OnpeneneHue yaelbHOTO 3apsijia JIEKTPOHA METOJIOM MarHeTpoHa 2
14 ) V3yueHre MarHuTHOM NPOHUIIAEMOCTH (heppOMarHeTHKa OT HalpsKEeHHOCTH )
MarHMTHOTO T0JIS
15 2 [AccnenmoBanue sIBIEHUS PE30HAHCA B AJIEKTPUUYCCKHUX ETIAX 2
16 2 |3amuTa OTYETOB 2
17 3 |3yueHue sBIEHUS JUCIEPCUU CBETA 2
18 3 |Onpenenenue paanyca KpUBU3HBI JIMH3BI C TOMOIIBIO Kosiell HproToHa 2
19 3 VccnenoBanye 3aBUCMMOCTH ITOKAa3aTellsl IPETOMIIEHUS BO3/lyXa OT JAaBJICHUS C )
MOMOIIBbI0 HHTEpPEepoMeTpa
20 3 [MBydeHue siBNEHMIA, OOyCIIOBIEHHBIX AH(paKiueil cBera 2
21 3 |M3ydeHue noisipusalviv CBETa 2
22 3 [MccrenoBaHue XapaKTepUCTHK BaKyyMHOTO ()OTOIJIEMEHTA 2
23 4 |M3y4yeHue CIEKTPOB UCITyCKaHUS 2
24 4 |3ammra OT4ETOB 2

5.4. CamocrosiTesibHasi padoTa CTyIeHTAa

Brinonmaenaue CPC

Bun paboTh! 1 conmepkanue 3aaHus

Crincok nureparypsl (¢ yKkazaHUEM
pa3/iesnos, IIaB, CTPaHUL)

Koin-Bo yacos

[ToaroroBka K 1a00paTOpHBIM paboTam u
o opMIIEHHE OTYETOB

1. B.K. I'epacumos, A.E. I'pumkeBuy, C.U.
Mopo30B 1 1p. MexaHuka U MOJIEKyJIIpHas
¢duzuka. YueOHOoe mocoOue K BBITIOTHEHUIO
maboparopHbix pador. 2. JI.®. 'maakosa,
A.E. I'putikeBuy, C.11. Mopo30B u Jp.
DNEKTPUYECTBO U MarHeTH3M. YueOHoe
MocoOue K BBIMOJICHUIO Ta00PaTOPHBIX
paoort. 3. A.E. I'pumikesuy, ['.I1. [Te13un, B.T.
Peukanor u n1p. OnTuka. YueObHoe mocoodne
K BBITIOJTHEHHIO JIAOOPATOPHBIX PaboT.

80

[lonroToBka K KOHTPOJIBHBIM paboTaM

UeptoB A.I., BopoObeB A.A. 3agauyHuK 10
¢uzuke. I'n.1, n-¢. 1-4, 6; I['n.2,n-¢. 8,9, 11;
[n.3.0-¢. 13-18; ['m.4,0-¢. 19; I'n.5.0-¢. 21-
27; I'n.6,n-¢. 30-32, Tn.7,n-¢. 34-37; T'n.8,
n-¢. 43.44; I'n.9, n-¢. 45,46 ; Guprasnr, E.B.
PyKOBOAICTBO K pEIICHUIO 3a/1a4 TI0 KypCy
obrmieit Gpusuky.

100

[lonroroBka K 3K3aMeHy

CagenbeB U.B. Kypc obmieit puzuxu. T1.
[.1-5, n-¢.1-44;I'n.7,0-.49-61;I1.10-12,11-
¢.79-108; ['.16,n1-¢. 128-132. CaBenbeB
N.B. Kypc obmieit puzuku. T2.Im.1-11,1-
¢.1-79; I'n.13-20,1-¢.88-147.Casennes 1.B.
Kypc obmeit puzukn. T3. I1.1-5, n-¢. 1-
37;I'm.10,m-¢.66-73 Tpodumona T.1. Kypc
¢uzuku. [n.1,0-¢. 1-4; I'n.2, n-¢. 6-10;
[nTpo.3, n-¢.11,15;I'm.4,0-¢. 16-19;I'n.8, n-
¢.41-43; Tn.9,n-¢.50-57,59;Im.11,11-.77-
90,92-95;I'm12,n-11¢.96-101; I'n.14,n¢.109-
121;Tm.15,n-¢.122-124,126,127,130,135;
[11.18,nm-¢. 140-143,144-152; T1n.20,n-¢.
162,163;Im.22,0-¢. 170-174;I'm.23,1-¢p. 176-
180,182;Im.25,1-¢p. 190-195;111.26,1-¢p. 197-
200,202-206; I'n.27,1-¢. 208.209,212;

60




[11.28,1m-¢. 213-217,219-222; lletnad A. A.
Kypc ¢usukn. I 1,2,3,6, 7

6. UnHOBanMOHHBbIE 00pa30BaTe/IbHbIC TEXHOJIOT UM, HCI0JIb3yeMble B y4eOHOM

npoiecce

Bun

. | paboTsl Kon-Bo
NuuoBanmoHHbIe POPMBI YICOHBIX 3aHATHHA Kparkoe onucanue
(JI, 113, ayJl. 9acoB

JIP)
[IpoBeieHrE 3aHATUN C UCTIOJIB30BAHUEM JIeKnmoHHBII MaTepuan
CHEeMAIN3UPOBAHHON TEXHUKH-KaMepBl, Jlexuuu |nepenaeTcs CTyAeHTaM ¢ 96
[IPOEKTOpa MOMOIBIO KaMePbI

Co0cTBeHHbIE HHHOBALIMOHHBIE CIIOCO0BI M METOAbI, HCIOJIb3yeMble B
o0pa3oBaTeJILHOM Npoluecce

He npenycmorpenst

Hcnonp3oBanue PE3YJIbTAaTOB HAYYHBIX I/ICCJ'ICILOBaHI/II‘/’I, IMPOBOAUMBIX YHUBCPCHUTCTOM, B
paMKax I[&HHOﬁ JUCHHIIIIMHBI. HCT

7. ®oun oueHouHbIX cpencTB (POC) nis npoBeaeHNs: TEKYIIEro KOHTPOJISA
yCIeBaeMOCTH, MPOMEKYTOUYHOM ATTECTAMH 10 UTOraM OCBOCHUS TUCUHUIIIMHBI

7.1. IlacopTt oHIa OLIEHOYHBIX CPEACTB

3aJ[aHHOTO KOJIMYECTBA MPH HAMMEHBIITHX
3arparax OOMIECTBEHHOTO Tpyaa

HanmenoBanne
Bun xoutpons (Bkirouast| NoNe
pas3aenon Kontponupyemas komnetrennus 3Y Hbt ¥ .
TEKYIIHUN) 3a/laHui
JUCTIATLTAHBI
OIIK-1 crmocoOHOCTHIO UCIIOIB30BaTh OCHOBHBIE
3aKOHOMEPHOCTH, JACHCTBYIOIIME B IIPOLIECCE Texymmii (3amura
Bce pa3aensl | M3roToBiIeHMS MPOAYKIMH TpeOyeMOro KauecTBa, |oT4era 1o jgaboparopHoi| 1-263
3aJIaHHOTO KOJTMYECTBA MPU HAUMEHBIITUX paboTe ¢ OIEHKOH)
3arpartax OOIIECTBEHHOTO TPy/a
OIIK-1 crioco6HOCTHIO UCTIONIB30BaTh OCHOBHBIE
3aKOHOMEPHOCTH, IEUCTBYIOIIKE B IIPOIECCce .
p e YOt portt Texymuii (KOHTpOIbHAS
Bce pa3gensl | M3roToBIICHMS MPOAYKIIMH TpeOyeMOro KauecTBna, abora) 1-30
3a/IaHHOTO KOJTMYECTBA MPU HAUMEHBIITUX p
3arpartax OOIIECTBEHHOTO TPy/a
OIIK-1 criocoGHOCTHIO UCTIOIB30BaTh OCHOBHBIC
3aKOHOMEPHOCTH, IEUCTBYIOIIKE B IIpOIEcCce .
p e YOt ot [IpomexyTOUHBII
Bce pasnenst M3TOTOBJIEHUS TPOAYKIIMU TPeOyeMOro KauyecTna, (>Kk3aMeH) 1-10

7.2. Buabl KOHTPOJISL, IPOLEAYPHI POBEIeHUN, KPUTEPUH OLIEHUBAHUS

Bup xoHTposs

[Iponienypsl mpoBeAEHUS U OLIEHUBAHUS

Kpurepuu onienuBanus

Texymmii

KonrtponbHas paboTa MpoBOAUTCS € ETBI0 TPOBEPKH
CTEIIEHU YCBOCHUS CTyIeHTaMu Marepuaia. [1pu
(KOHTpONBHAS PaboTa) OLICHWBAaHHU PE3YIIETaTOB MEPOTIPHSTHUS
HCIOJIB3YeTCsl 0aIbHO-PEUTHHIOBAsl CUCTEMA % no 74 %

OtimnuHo: 85 % u Ooiee
Xopomo: ot 75 % 1o 84 %
YoBiIeTBOPUTENBHHO: OT 60




OIICHUBAHUS PE3YTHTATOB YUEOHOU e TEIEHOCTH
oOydarormuxcs (yTBepKJeHa MIPUKA30M PEKTOpa OT
24.05.2019 1. Ne 179). B kak0M U3 TpEX CEMECTPOB
3aIlJIaHUPOBAHBI 110 JBE KOHTPOJIbHBIE paOOTHI.
MaxkcumanbHbIH 6aJuT 32 KOHTPOJIbHYIO padoty: 10
6amna. BecoBoii koaddunueHT: 14. B koHTpoIbHOM
pabote 5 3amaHuii. 3a KaXI0€ 3a/1aHNe HAYUCIIICTCS
0, 1 wm 2 6anna: 1 6ami - mpaBUIILHO 3aITUCaHbI
ucxoHbIe (HOPMYIIBI (3aJaHKE CEIaHO YaCTUIHO), 2
OaJia - moy4YeH MpaBUIIBLHBIA OTBET (3aaHne
C/IeTIaHO TIOJIHOCTHI0), O 6aJUIOB - penieHue He
yIOBJIETBOpsICT TpeOoBaHusaM Ha 1 uiu 2 Gasia.

HeynoBiieTBOpUTENBHO:
meHee 60 %

IIpoMexyTOYHBIH
(9K3aMeH)

[TucemennsIii s5k3ameH. Bpems Ha paborty -1,5 gaca.
B03MOXHBI 1OTIOTHUTETBHBIE BOIIPOCHI IO
npecTaBieHHol pabore. [Ipu onieHnBanun

PE3yJIbTaTOB MEPONPUATHS UCHIONb3YETCsI OaJIbHO-
pEeNTHHIOBas CUCTEMa OLIEHUBAHUS PE3yIbTaTOB
yueOHOIl esTenbHOCTH 00yJaromuxcs (YTBepKaeHa
npuka3zoM pextopa ot 24.05.2019 . Ne 179).
[Ipoxox1eHre KOHTPOJIBHOTO MEPOTIPUATHS
TIPOMEXYTOYHOH aTTeCTAINH SBIISETCS
00s13aTeNbHBIM. DK3aMEHAIIMOHHBIN OMJIET COAEPIKUT
5 3ajaHnil: 2 TEOPETHUECKUX 3aJJaHusl, 2 3a7a4U U
BOIIPOC MO METOIUKE 00PAOOTKH SKCIIEPUMEHTAIBHBIX
JaHHBIX. 3a Ka)KJ10€ MOJIHOCTHIO U MPABUIBHO
BBINOJIHEHHOE 3a/1aHue cTaBuTcs § Oamo. Kaxnoe
3aJjaHue, KaK MpaBuiio, UMEET 4 MOAITYHKTAa, KaXKIbIi

U3 KOTOPBIX OLIEHUBAETCs OTAEIbHO B 2 6asuta: 1 6amn

- 3a/1aHUE C/IENIaHO YaCTHYHO (IIPaBUJIbHO 3alMCaHbl

TOJIBKO MCXOJHBIE (POPMYJIBI, UMEIOTCS] HE0UETHI B
dhopmynupoBkax), 2 6ana - 3ajaHue CACIaHO
MOJTHOCTHIO (ITOTyYeH MPABHIBHBIA OTBET,
MPUCYTCTBYIOT TOUHbIE POPMYIUPOBKH). buner
COJIEPKUT 5 3a/laHUii: 2 TEOPETUUECKUX 3a7aHusl, 2
3aJ1a4¥ M BOIIPOC TI0 METOIMKE 00paboTKH

AKCMIEPUMEHTATBHBIX IaHHBIX. 32 KaXk/10€ TMOTHOCTHIO

Y TIPaBUJILHO BHITIOJTHEHHOE 3aJJaHUe CTaBUTCS §
6amnoB. Kaxxnoe 3amanue, kak mpaBuio, umeeTt 4
TOJIITYHKTA, KaX/IbIH U3 KOTOPBIX OIICHUBACTCSI
OT/IeTIbHO B 2 Oana: 2 6ajuia - 3ajaHue ceJIaHo
MOJTHOCTHIO (TTOJTy4YeH MPaBIIBLHBIN OTBET,
MPUCYTCTBYIOT TOUHBIE (POPMYIUPOBKH); 1 Oa -
3a/laHue Cc/IeJIaHO YaCTUYHO (IIPaBUIILHO 3aIMCAHbI
TOJIBKO MUCXOJHBIE (POPMYJIBI, UMEIOTCS] HE0UETHI B
dhopmynmupoBkax); 0 6aymIoB - 3a/1aHUE BBHITIOJTHEHO
HEBEepHO (07Ha WK OoJiee UCXOTHBIX (hopMyI
3aICaHbl HEBEPHO, UMEIOTCS OIINOKH B
bopMyTUpOBKax).

OtnnuHo: 85 % u 6onee
peﬁTI/IHFa 110 JUCHUIIIIMHE
Xopowo: ot 75 % 10 85 %
peﬁTI/IHFa 110 JUCHHUIIIIMHE
YrnoBiaeTBOpUTENBHO: OT 60
% 1o 75 % pedTuHTa 110
TUCLIUTUTMHE
HeynoBieTBOpUTENBHO:
MmeHee 60 % pelTuHra 1o
JTUCITUITIINHE

Texymuii (3amura

OTYeTa T10
nabopaTopHoii pabore
C OLIEHKO)

Otuet no nabopaTopHOil paboTe craeTcst CTyIEHTOM
1I0CJIE BBIMIOJHEHUS U3MEPEHUI U pacueTa
HeoOXouMbIX BeauuuH. [Ipu onennBanun

Pe3yabTaTOB MEPONIPUATHUS UCTIONb3YETCS OAIbHO-
pPEUTHHIOBasE CUCTEMA OLIEHUBAHMSI PE3YJIbTATOB
y4eOHOM JAeSTENHPHOCTH 00yUaromuxcst (yTBepxkKaeHa
npukKazoM pektopa ot 24.05.2019 . Ne 179). B

OtnunuHo: 85 % u Gosee
Xopomo: ot 75 % 1o 84 %
'YroBneTBopuTenabHo: oT 60
% no 74 %
HeynoBieTBOpUTENBHO:
MmeHee 60 %

KaXXI0M U3 TPEX CEMCCTPOB 3aIJIAHUPOBAHEI ITO CEMb




1ab0paTOPHBIX Pa0OT, IO KOTOPHIM CIAIOTCS OTUYETHI.
MakcumanbHbIN 0aut 3a 3aIuTy oTueTa: 4 Oaa.
BecoBoit koadduniment: 3. Ilopsaok HauncaeHUs
O6amoB. OTYET cliaH B CPOK, 0OPMIIEH TTOTHOCTHIO,
HE COJIEPXKUT OMHUOO0K - 4 Ganna. OTUeT cliaH B CPOK,
UMEIOTCS HEIOUETHl B O()OPMIICHUH WITH
UCTIpaBJICHHBIE TPYyObIe OmuOKY - 3 6aymta. OTueT
C/IaH HE B CPOK WJIM BBIITOJHEH YaCTUYHO, BO3MOXKHO
HaJIM4YHe OIMOOK, HE MEHSIOIIUX CYIIeCTBa
dbuzmveckoit mpobaeMsl - 2 6ama. OT4eT caH mocie
OKOHYaHMS CPOKa TEOPETHUECKOro 00ydeHus 1100 B
OTUYETE UMEIOTCS TPYObIe ONMTUOKH, MEHSIOIIIHE
¢usnveckyro cyTh npoodnemsl - 1 6am. [o xenanuro
CTY/ICHTA OTYET C TPyOBIMH OIITHOKAMHU MOKHO
nopaboTath, HO He Oosee 1 pasa.

7.3. TunoBble KOHTPOJIbHbIE 3aJaHUS

Bup xonTposs

TunoBsie KOHTPOJIBHBIC 3aIaHU

Texymuii (KOHTpOIBHAS

pabora)

TumnoBbie BapuaHThl KOHTPOJIBHBIX paboOT

KontponpHas pabdora 1 1

1. Ha rpaduke npuBeneHa 3aBUCUMOCTH CKOPOCTH Tella OT BPEMEHH MPH
MPSIMOJTMHEHOM JIBIKeHUH. OmpenenuTte mo rpaguky yCKOpeHHe Tena.

2. llapuk ABMKETCS IO OKPY>KHOCTH PAIMYyCOM I cO CKOpocThio V. Kak
W3MEHUTCS IIEHTPOCTPEMUTENIBHOE YCKOPEHUE HIApPHUKa, €CITH PaInycC
OKPY>KHOCTH YMEHBIIUThH B 3 pa3a, OCTaBUB CKOPOCThH IIAPHKA MPEKHEH?

3. Touka IBMKETCSI IO OKPY>KHOCTH PAANYCOM 9,8 CM C MOCTOSTHHBIM
TaHT€HIIMAJbHBIM yCKOpeHHeM a. HailTu TaHTeHIInaIbHOe YCKOPEHHE a TOUKH,
€CIIM U3BECTHO, YTO K KOHILy 6 000pOTa Mociie Havyalia JBUKEHUs TUHEHHAs
CKOPOCTh TOUKH JIOCTUTIIA 3HaYeHUs 72 cM/c. OTBeT BhIpazute B enqunuiax CU
C TOYHOCTBIO JIO JI€CATHIX.

4. HaxsioHHast minockocTh, 00pa3yromias yroi o=760 ¢ II0OCKOCTbIO TOPU30HTA,
umeeT THHY 1. Teno, nBUrasch paBHOYCKOPEHHO, COCKOJIB3HYIIO C 3TOM
MI0CKOCTH 3a Bpems t=5 ¢. KoadduimeHnTt Tpenus Temna o miockoctsh pu=0,27.
Ornpenenure JUIMHY HAKJIOHHOM TNIOCKOCTU. YCKOPEHHE CBOOOHOTO TMaICHUS
MpUHATH paBHBIM 10 M/c2. OTBET BhIpa3uTe B METPaxX ¢ TOYHOCTHIO JI0
eCSTHIX.

5. I'py3, noaBeIeHHBIN K HEBECOMOW HUTH, ONIMCHIBAET TOPU3OHTAIBHYIO
OKPY>KHOCTb C IIOCTOSIHHOM cKOpocThlo. YacTora Bpamienus pasHa 0,8 c—1.
HaiiTi paccTosiHuE OT TOUKH MOJIBECA JI0 LIEHTPa OKPYKHOCTH. OTBET BhIpa3uTe
B METPax C TOYHOCTHIO JJO COTHIX.

KontponpHas pabora 1 2

6. Beraucauts paboty A, coBepiiaeMyto Ha myTu 14 M paBHOMEPHO
BO3pacTarollel CUIIoH, eciii B Havase nmyTu cuia 12 H, B xonue nytu 35 H.
OTBeT BBEAUTE C TOYHOCTHIO JI0 [EJIOT0 YKCa.

7. Inardopma, nmeromiast GopMy CIUIONIHOTO OJHOPOIHOTO TUCKA, MOXKET
BpalllaThCs TI0 MHEPILIUK BOKPYT HEMIOIBMKHOW BepTUKAIIbHOM ocu. Ha kparo
1aT(OPMBI CTOUT YEJIOBEK, Macca KOTOPOoro B 3,65 pa3a MEHbBIIIE MacChI
riatopMbl. ONpeneauTh BO CKOIBKO pa3 U3MEHHUTCS YIIIOBasi CKOPOCTh
BpallleHUs IU1aT(OPMBI, €CIIU YEJIOBEK NMeperaeT OMnKe K LIEHTPY Ha
paccTosiHie, paBHOE MOJIOBUHE pajunyca rardgopMbl. OTBET BBEIUTE C
TOYHOCTBIO JI0 COTBIX.

8. Koneco paanycom 44 cm u Maccoit 3,8 Kr ckaTrbiBaeTcsi 6€3 TPEHHS 110
HAKJIOHHOM IJIOCKOCTH JUIMHOM 6 M U yIJIoM HakJIoHa o = 35°. OnpenenuTb
MOMEHT WHEPIIUHU KOJIeCa, €CJIM €r0 CKOPOCTh V B KOHIIE BUKEHHSI COCTaBIIsIIA




3,8 m/c. OTBeT BhIpa3uTe B KI*M2 ¢ TOYHOCTBHIO JI0 THICSIYHBIX.

9. B cocyne BMecTUMOCTBIO 14 1 HaX0UTCS CMECh a30Ta U BOJOPOAA IpU
temneparype 22 °C u gasnenuu 199 klla. Onpenenuts Maccy cMecH, €Ciu
MaccoBasi 107151 a30Ta B cMecH paBHa 0,59. OTBeT Bblpa3uTe rpaMmax c
TOYHOCTHIO 110 coThIX. (M_(H_2 )=2-[10)"(-3) kr/momb, M_(N_2 )=28-[10)"(-
3) Kr/MOTB).

10. KoHuieHTpanus B3BEMIEHHBIX B BO3/IyX€ YaCTHI] BT MacCon
m=3,2-[10)"(-19) r na Beicore h_0 paBua n_0. Bo CKkoJIbKO pa3 yMEHBIIUTCS UX
KOHILIEHTpalMs IPU yBeIHUueHUH BbIcOThl Ha Ah=1,5 Mm? Temnepatypa Bo3yxa
paBHa 296 K. YckopeHue cB0OOIHOTO MajieHus IPUHATH paBHbIM 9,8 M/c2.
Jlomyctumast morpeHocTs oteera 1%.

KonTponbHas padora 1 3

11. Ha pucyHnke n300pa>keH BEKTOp HaNpsKEHHOCTH E aniekTprueckoro mosis B
Touke C, KOTOpOE CO3AaHO JBYMsI HEMIOABUKHBIMU TOUEUHBIMU 3apsigamMu q_A u
q_B. Uemy pasen 3apsig q B. ecnu 3apsin q A = 2uKn?

12. Dnexktpudeckoe mojie Co31aH0 IBYMs O€CKOHEUHBIMU MapasieIbHbIMU
MIaCTHHAMU, HECYLIUMH PAaBHOMEPHO paclpeAesIEeHHbIN MO MIOAAH 3aps C
noBepxHOCTHBIMU MoTHOCTsIME 0,7 HKn/M2 u 3,9 1Kn/m2. Onpenenutsb
HaNPSYKEHHOCTD IMOJIs1 MEX 1y I1acTUHaMH. OTBET BBEAUTE C TOYHOCTHIO JI0
IECATBIX.

13. Ha meranmnu4aeckoit cepe paguycom 16 cm Haxoautcs 3apsia 6,2 K.
Onpenenurs pa3HOCTh HAIPSHKEHHOCTH 2JIEKTPOCTATUYECKOTO MOJIsl Ha
MOBEPXHOCTH CPEephl U HA pacCTOSTHUU 23 cM OT 1eHTpa cepbl. OTBET BBEIUTE
C TOYHOCTBIO JI0 LIEJIOT0 YUCIIA.

14. B Tpéx BepimHax KBaJpara co CTOPOHON 32 CM HaXOASTCS TOYEUHBIE
3apsasl o 5,3 HKi. Onpenenuts cuiy, AEUCTBYIOIIYIO Ha 3apsia B 92 MxKu,
MOMELIECHHBIN B YETBEPTYIO BEpIINHY KBajpaTta. OTBeT BbIpasute B MH ¢
TOYHOCTBIO JI0 IE€CATHIX.

15. Kakyto paboTy HE0OXOIUMO COBEPIIUTH, YTOOBI TPU OJIMHAKOBBIX TOUCUHBIX
MOJIOKUTENbHBIX 3apsiaa 4,6 HKi1, HaXoAAIMXCsl B BAKYyME BJOJIb OJTHOM
MpsIMOM Ha paccTossHUU 6,9 cM JIpyT OT JpyTa, pacloyioKUTh B BEPIIMHAX
PaBHOCTOPOHHETO TPEYTOJIbHUKA CO CTOPOHOM 3,45 cM? OTBET BbIpa3uTe B
MK/[K C TOUHOCTBIO IO COTBIX.

KontponpHas pabora 2 1

16. ITo ToHKOMY KOnbILy paguycom 29,9 cm teuet Tok 15,8 A. Onpenenuts
MarHUTHYIO MHIYKLHMIO HAa OCH KoJiblia B Touke A. Yron f=56. OtBer
NpeacTaBUTh B M1

17. I1omoXUTENBHO 3apsKEHHAs YaCTULA, PONAS YCKOPSIOUIY0 Pa3HOCTh
MOTEHIMAJIOB, BIETAET B OAHOPOJHBIE, CKPEILIEHHBIE O] TIPSIMbIM YITIOM
marautHoe (B=15,2 mTn) u sanexkrpuueckoe nomus (E=16,6 kB/m). Onpenenuts
YCKOPSIFOLTYIO Pa3HOCTh MOTEHIMAJIOB, €CJIM YaCTULIA ABM)KETCS B CKPEIICHHBIX
MOJISIX MPSIMOJIMHEIHO, a OTHOLIEHHE €€ MacChl K 3apsy paBHO

1,869%10-8 kr/Kn. OtBeTt BbIpazure B kB.

18. HanpsizkeHHOCTh MarHUTHOTO TOJISt TOPOUA CO CTAIBHBIM CEpAEYHUKOM
Bo3pocia oT 200 A/m o 800 A/m. OrnipenenuTh, BO CKOJIBKO pa3 H3MEHUIIACh
00beMHasl IJIOTHOCTh 3HEPTUH MAarHUTHOTO MoJIsl. JlomycTrMasi HorpeiHoCThb
15%.

19. Tlo ceueHuro MPOBOTHUKA PABHOMEPHO PaCIIpPEeIesIeH TOK IJIOTHOCTHIO 4,8
MA/M2. HaliTi LupKyJIsSLUIO BEKTOpA HAMPSHKEHHOCTH BIOJIb OKPY>KHOCTH
paaunycoM 1,8 MM, poxosiIeil BHyTpH MPOBOJAHNUKA U OPUEHTHUPOBAHHOM Tak,
4TO €€ IJIOCKOCTh COCTABJIAET Yyroi 35° ¢ BEKTOPOM IUIOTHOCTH TOKA.
Jlonyctrmast morpemHocts 1%.

20. beckoHeuHBIl TPOBOJHUK C TOKOM [=2 A M30THYT Tak, KaK IIOKa3aHO Ha
pucyHke. R 1=4 cm, R 2=7 cMm. Onpenenutb MOyib BEKTOpa MarHUTHOM




uHaykiuu B Touke OO. OTBeT Bhipazute B MK 111. JlomycTuMas morpemHocThb
1%.

KontponpHas paborta 2 2

21. Ha cucreMy, cOCTOAIIYIO U3 NOJIIpU3aTOPa U aHAIU3aTOPa, Y KOTOPBIX YIoJl
MEK]1y TJIaBHBIMH TUIOCKOCTAMH cocTaBiisieT 40,5°, magaeT eCTeCTBEHHBIN CBET,
MHTEHCUBHOCTH KOTOPOTO IOCIIE TPOXOXKACHUS CHCTEMBI ocnabisiercs B 7,6
pa3. [Ipenebperas norepssMu Ha OTpakeHUE CBETA, ONPEEINUTE, KAKOW MIPOLEHT
WHTEHCUBHOCTH NAJAIOIIETO CBETA TEPAETCS IIPU MIPOXOKICHUM JaHHOU
cucTeMbl (TIOTEpU B MOJSPHU3ATOPE U aHAIU3ATOPE CUUTATh OIMHAKOBBIMU).

22. Omnpenenute, BO CKOJIBKO pa3 0CIaOUTCs HHTEHCHBHOCTh CBETA,
MPOIIE/IIIETo Yepe3 JIBa HUKOJIS, PACIIOJI0KEHHBIE TaK, YTO YTOJ MEXY UX
[JIABHBIMU TJIOCKOCTSIMU 35,6°, a B Ka)XJJ0M U3 HUKOJEH Tepsiercs 6,2%
WHTEHCUBHOCTH MAJAlOIIEeTo Ha HETO CBETA.

23. Ilockononsspu30BaHHbIN CBET, IJIMHA BOJIHBI KOTOPOTO B BakyyMe 642,1
HM, MaJIaeT Ha IJIACTUHKY MCJIaHJICKOTO MINAaTa NepIeHIUKYISIPHO €To
ontuuyeckoi ocu. [IpuHuMas nokasareiau NpeJIoOMIICHUS UCIaHICKOTO IIMaTa
17151 OOBIKHOBEHHOTO M HEOOBIKHOBEHHOTO JTy4el cooTBeTcTBeHHO n_0=1,6289
un_e=1,4714, onpeaennure OTHOLIEHUE IJIMH BOJIH 3TUX JIy4Yeil B KpUCTAJLIE.
24. HaliTi MOIITHOCTB JIEKTPUYECKOTO TOKA, MOIBOANMYIO K BOJIb(PaAMOBOM
HUTU AuameTpoM 0,3 MM U JUTMHOU 26 cM, JUTsl OAAepKaHUs €€ TeMIlepaTyphbl
3036 K. Cuurarh, 4TO TEIJIO TEPAETCS TOJIBKO BCIECACTBUE U3ITYyUCHHUS.
Temnepatypa okpyxkatomeii cpeansl 1038 K. KoaddummenT rernoBoro
n3nmydeHus Boibppama 0,3. [Tocrossanas Credana-bonpimana 5,67*10-8
Bt1/(M2*K4). lomyctumas nmorpenrHocts 1%.

25. KakoBa cpeqHss TemiiepaTypa 3€MHOM MOBEPXHOCTH, €CIIU JYIMHA BOJIHBI,
COOTBETCTBYIOIIAsl MAKCUMY €€ TEIIOBOrO M3iyueHus, pasHa 10,106 Mxm.
[Tocrostaras Buna 2,9*10-3 m*K. OTBeT mpuBecTH B aOCOIIOTHON ITKaJIe
temneparyp (KensBun). Jlomyctumas norpemHocts 1%.

KontponpHas padora 2 3

26. OnpenenuTs JJIMHY BOJTHBI COOTBETCTBYIONIYIO 19-01 CrieKTpaabHOW JTUHUH
cepuu banbmepa atoma Bonopoaa. OTBeT BbIpa3ute B MKM. JonmycTrmas
orperHocTs 1%.

27. DNeKTPOH MPOXOAUT Yepe3 MPSMOYTOJIbHBINA TTOTEHIIUATBHBIN Oapbep
mupuaon 0,81 aM. Koadduruent npospaunoctu 0,079. Haittu U-E. OtBet
BbIpa3uTh B 3B. Jlomyctumas norpemHocts 1%.

28. 3a o1MH ro/l HAYaJbHOE KOJIMYECTBO PaIMOAKTUBHOTO U30TOIA
YMEHBILNIIOCH B TPH pa3a. Bo CKoNbKO pa3 OHO yMEHBIINUTCSA 3a JBa roja?

29. AKTHBHOCTH Tipeniapara ymeHbImiach B k=250 pa3. CkobkuM nieprogam
nonypacnaga T (1/2) paBeH npoTeKIIUil MPOMEKYTOK BpeMeHH t?

30. DnexTpoH ¢ kuHeTuyeckou suepruei T = 15 3B Haxoautcs B
MeTaTMYeCKoi mbutnHKe tuameTpoM d = 1 MKkM. OLIeHUTh OTHOCHUTEIBHYIO
HETOYHOCTh AV, C KOTOPOIl MOXET OBITH OTpe/ieieHa CKOPOCTh AIIEKTPOHA.
KonTponbsubie paboTsl.pdf

[TpomexyTouHbIN
(9K3aMeH)

Bonpochl 17151 MOATOTOBKY K 3K3aMeHY (2 ceMecTp)

1. bazoBbie nonsTHs Gu3nKu. OCHOBHBIC MIOHATHS KHHEMATHKH.

2. KuHemaTtnka noctynareiabHOro M BpallaTeIbHOTO ABH)KEHUS.

3. Kunemaruka ciio)xHOro ABMKeHUs, nepexon mexay CO.

4. Baumopeiictus. /lunaMuka nocrynarenbHOro aAsuxenus MT.

5. Mexanunueckas cucreMa. J[nHaMuKa MOCTyNaTebHOTO JBUKEHUS CUCTEMBI.
6. JluHamMMKa BpamareabHOTo JBIKEHHs cucTeMbl. CBOOOIHBIE OCH.

7. JunaMuKa BpamarenbHoro asukenus 1T, Bpamienue BOKpyr OcH.
['MPOCKONMYECKHUE CUJIBI.

8. Mexanunueckas paboTa, KHHETUYECKas U IOTEHIHAIbHAs SHEPTUsl. 3aKOH

COXpaHEHUsI MEXaHU4eCKOM dHepruu 1t MT.




9. Kunernueckas 3Heprusi MExaHuueckoil cucreMsl. Teopema Kenura.
Kunerndeckasi 3Heprusi BpalulareJIbHOTO ABM)KEHUS.

10. Mexannueckoe paBHoBecue. [lepexos kK paBHOBECHIO: pelaKcalys,
kosie0anus1. ['apMoHMUecKre KoJieOaHus.

11. OcHOBHBIE NOHATHS TEPMOJANHAMUKH, IIEPBOE HAYAJIO TEPMOJUHAMUKH.
12. MonexynsapHo-KuHeTUYECKas Teopusi. Pacnipenenenus Makcpenia,
bosnbliMaHa. YpaBHEHUE COCTOSHUS UACAJIBHOIO rasa.

13. [IpumeHeHne nepBOTroO HavyaJia TEPMOJMHAMUKH K TIpoIleccaM B rasax,
TEIUIOEMKOCTh. AiMabaTndecKuii mpolecc, KpyroBbie npouecchl. Ternosie
MAaIIHHbI.

14. DuTponus, BTopoe Hadayio TepMoauHaMuku. OOparuMblie U HeoOpaTuMbIe
MPOLIECCHI.

15. DnexkrpocTarnueckoe B3auMOJECHCTBUE. DIEKTPUUECKOE TI0JIE€ U €r0
XapaKTEPUCTHUKHU.

16. Teopema 'aycca u ee MpUMEHEHUE K pacUYETy MOJICH.

17. IloTreHiman u pa3HOCTh MOTEHIIUAJIOB.

18. IIpoBOJHUKY B 3JIEKTPOCTATUUECKOM TOJIE.

19. InsneKTpUKHY B 3JEKTPOCTATUYECKOM TIOJIE.

20. DHeprus CUCTEMBI 3apsi10B U SHEPTUS AIEKTPUUYECKOTO TOJIS.

21. 3aKOHBI TOCTOSIHHOT'O TOKa.

THUmoBoi SK3aMeHAIIMOHHBIN OUIIET (2 cemMecTp)

1. JaiiTe onpeneneHus: MOHATHAM U 3aMAIINATE (HOPMYIUPOBKH 3aKOHOB:
«MomeHT nnepuun», «lIpyxuHHbIN MasgTHUK», «Maccay, «Cunay.

2. JlaiiTe onpenesaeHUs] MOHATHAM U 3alUAIIUTE (HOPMYIUPOBKH 3aKOHOB: «3aKOH
Kynona», «HanpspkeHHOCTB 21EKTPUUYECKOTO MOJIs», « INEKTPOEMKOCTh
yeIMHEHHOTO TPOBOIHUKAY, «IlepBoe mpaBuno Kupxroday.

3. Benocuneauct, pa30rHaBIIMCh 10 IPSIMOJIMHEWHOMY TOPU30HTaIbHOMY
Y4acTKy Tpacchl 10 ckopocTu 19 m/c, He KpyTs Heain, HAUWHAET Bbe3KaTh B
ropy.

a) OmnpenenuTe yroi, KOTOPBIA COCTAaBIISIET CKIIOH TOPBI C TOPU30HTOM, €CIIU
BEJIOCHUIIEUCT OCTAHOBHWIICSA, IIPOEXAB 10 HAKIIOHHOW INIOCKOCTH 23 M.
JlelicTBHEM CHJI CONTPOTUBIIEHUS TTpeHeOpeyub. OTBET BBIPA3UTE B Ipalycax.
Jlonyctrmast nmorpemHocTs 1%.

0) CnenaiiTe pUCYHOK C YKa3aHUEM CHJI, IEUCTBYIONINX HA BEJIOCHUIICINCTA B
[poLecce NOJbEMA 10 HAKJIIOHHON IUIOCKOCTH. OIpenenuTe Moyilb YCKOPEHUS
BEJIOCUIIENCTA MPH IBHXKEHUH BBEPX M0 HAKJIOHHOM miockoctu. OTBeT
BbIpasute B eqununax CU. Jlonmyctumas norpemHocts 1%.

B) Onpenenure BpeMsl IBUKEHHSI BEIOCUIIEIMCTA M0 HAKJIOHHOM IIIOCKOCTH A0
MOMEHTa OCTaHOBKH. [leficTBUEM CHJl conpoTUBIIEHMS TpeHeOpeub. OTBET
BbIpasutTe B CU. Jlonyctumas norpemsocts 1%.

r) Onpeaenure paccTosHUE, KOTOpOE Mpoexall Obl BETOCUTIEANUCT (Macca
BEJIOCHUTICNCTA BMECTE C BEJIOCUIICSIOM COCTABIISIET 54 KI) 110 HAKJIOHHOM
TUIOCKOCTH, €CJIM OBl Ha HETo JeficTBOBAJIA MOCTOSHHAS CHJIa COMTPOTUBIICHUS 9
H Ha npotsbxkeHHH Beero mporecca noabema. OTBET BhIpa3uTe B METPaX.
Jlonyctrmast morpemHocTs 1%.

4. I1o MUIMHIAPUYECKOMY TTPOBOIHHUKY C JJIEKTPUUYECKHUM CONPOTUBIICHHEM 15
Owm Teuet Tok 4,7 A.

a) Beruucnure HanpsyKEHHOCTD AIIEKTPUUECKOTO MO B MPOBOAHUKE, €CIIH €T0
uiMHa paBHa 26 cM. OTtBeT npuseaute B eanHunax CU. Jomyctumas
orpeHocTs 1%.

0) Beruncnute yaenbpHOE CONPOTUBIIEHUE MaTepuaia IPOBOJIHUKA, ECIIU €T0
paauyc 1,9 mm. OTBeT npuBeauTe B euHUIAX MK OM--M. JlonmycTumas
MOrpemHocTs 1%.

B) PaccunraiiTe KOJIMUECTBO TEIIOTHI, BBIJCIISIOUIETOCS B TOM IPOBOJAHUKE B
enunuily Bpemenu. OtBet npuseaute B eannunax CU. Jomyctumas
norpetHocTs 1%.




r) Paccunraiite anekTpudeckuil 3apsij, NpoLIeIIINi Yepe3 MOoNepevyHoe
CEYEeHHUE MPOBOIHMKA 33 BpEMs, B TEUEHUE KOTOPOTO B IPOBOAHUKE
BhIACIMIIOCH 1 J[>k Terotel. OTBeT npusenute B MKui. Jlonycrumas
orperHocTs 1%.

5. Ilepen Bamu KOOpAMHATA TOYKH, B KOTOPOH OCTAaHOBWIIACH I1aii0a
(9KCTIEpUMEHTAIbHBIE JTAaHHBIE).

No U3mMepeHust KoopauHaTa, MM

1209

2 196

3211

4 189

5219

6 191

7211

8 191

9211

10 192

a) Berancnure cpennee 3HaYCHNE KOOPAMHATHI 1aii0bl. OTBET BBIPA3UTE B CM.
[lonmyctumast morpemHocTs 1%.

0) Beruncnute cpeHeKBaipaTUHYHOE OTKIIOHEHUE 3HAYEHUS] KOOPANHATHI
mraifoel. OTBET BeIpazute B MM. Jlomyctumas norpeurHocts 1%.

B) Brrancnnre abCcoMOTHYIO IOTPEIIHOCTD ONPEIETICHUs KOOPAUHATHI JIS
noseputesibHOM BeposiTHOCTH 0.80. OTBET BhIpazute B MM. Jlomyctumas
OrpemHocTh 1%.

Tabmuna ko3¢ dunrentoB CThIOICHTA

Uuciio usMepenuii JloBepuresibHast BEpOSTHOCTh

0,50 0,60 0,70 0,80 0,90 0,95 0,99

21,00 1,38 2,01 3,1 3,3 12,7 63,5

30,821,061,311,92,94,39,9

40,77 0,98 1,25 1,6 2,43,25,8

50,740,98 1,21 1,5 2,1 2,8 4,6

60,73 0,92 1,201,52,02,6 4,0

70,720,901,121,4 1,9 2,4 3,7

80,710,901,11 1,41,92,4 3,5

90,700,88 1,11 1,4 1,92,3 3,4

100,69 0,87 1,101,4 1,8 2,3 3,3

r) BerarciuTe OTHOCUTENBHYIO MOTPEITHOCTD ONPEeAeNICHUs] KOOPAMHATHI [T
noseputenbHoi BeposTHOcTH 0.80. OTBeT BhIpa3zuTe B IpoleHTax. Jonmycrumas
MorpemHoCcTh 1% OT BEpHOTO OTBETA.

Borpocs! /17151 TOATOTOBKY K 9K3aMeHy (3 ceMecTp)

1. MarHuTHOE T0JI€ U €T0 XapaKTePUCTHUKH.

2. JleficTBME MarHUTHOTO IOJIS1 HA TPOBOJHUKH C TOKOM U JBHKYIIHECS
3apsiibl.

. LupKkynsmus ¥ MOTOK BEKTOpPa MATHUTHON MHAYKITUU B BaKyyMe.

4. MarauTHbIC CBOMCTBA BEIICCTBA.

5. DneKTpoMarHuTHasT MHIYKIIHS.

6. Cuctema ypaBHeHH MakcBesia.

7

8

[O8)

. KongeHncarop u karymika B IeKTprUIecKux Iemnsax. KonedareabHbIil KOHTYP.
. Bonubl. YpaBHeHue BOIHBI. DJIEKTPO MarHUTHbIE BOIHBL. CBoiicTBa OMB.
9. KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTh BOJIH, UHTEPPEPEHIIUs CBETA.
10. dudpakuus ceera, npuHuui [ roiirenca-Openerns.
11. IudpaxmuonnHas pemerka, Tudpakius peHTTEHOBCKHUX JTyUeH.
12. Tlonsipuzanus cBera.
13. TenmoBoe nu3nyyenne. KBaHT ceera.




14. KBaHTOBast ONTHKA.

15. Ctpoenue atoma. Teopust bopa.

16. I'unote3a ae bpoiuis, onbITHOE MOATBEPKACHUE TUIIOTE3bI A€ bpoits.
KopnyckyJIsipHO-BOJTHOBOM JTyaJIH3M.

17. BonnoBoi naket. ®a3oBas v rpymnnoBas cKopocTb. COOTHOIICHHE
HeonpeneaeHHoCTH [ eizendepra.

18. BonnoBas ¢ynkuus. Ypasaenue lpeaunrepa. TyHHEIbHBIH 3P DEKT.

19. YacTuna B OTEHIIMAIBHOM siMe. ATOM B KBAHTOBOU MEXaHUKE.

20. Pa3mep, cocTaB u 3apsn sapa, AePEeKT MacChl U SHEPTHs CBS3U.

21. PagnoakTMBHOE M3JIyUYE€HHE U €T0 BUJIbI, PEAKIIUU JEICHUS SIApa.
TumoBoit SKk3aMeHaIMOHHBIN OuIeT (3 cemecTp)

1. JatiTe onpeneneHus: HOHIATHAM U 3aAIIUTE (OPMYIUPOBKH 3aKOHOB: «3aKOH
buo-Casapa-Jlannacay, «IIpaBuino neBoii pykw», « HanpsskeHHOCTD
MarHuTHOro nossi», «lIpasuno Jlenmay.

2. JlaiiTe onpeeneHns NOHATHAM U 3aIIUIIUTE (POPMYIMPOBKU 3aKOHOB!
«OnTudeckas och KpucTamiay, «depHoe tenoy, «3akoH Kupxroday, «dddekr
KomnTonay.

3. [IpoBosoYHBII KOHTYP B (hopMe PaBUIBHOTO TPEYTOIBHUKA CO CTOPOHOM
a=53 cM HaxXOQUTCS B MArHUTHOM nose uHaykiuet B=23 mTn. Marautnoe
0JI€ HAMPABJICHO MEPIEHANKYISPHO MJIOCKOCTH, B KOTOPOU JIEKUT KOHTYP.
a) Beruncnure miomane koutypa? Otset npuseaure B CH. Jlomyctumas
orperHocTs 1%.

0) BeruncnuTe aneKTpUYECKOE CONPOTUBIIEHUE KOHTYpa, €CJIN OH CAENIaH U3
MeTaJlia C yieJIbHbIM conpoTuBieHreM 31 Mk Om:--M. [1nomans nonepeyHoro
CEUeHHUs ITPOBOJIOKHU, U3 KOTOPOH cZieslaH KOHTYp, paBHa 4,5 mm22. OTBer
npusenute B CH. Jlomyctumas norpemHocts 1%.

B) Kakoe komn4uecTBO AlIeKTpUUeCcTBa MPOUICT Yepe3 HEKOTOPOE CEUCHHE
MPOBOJIHUKA TIpU AedopMaIii KOHTYpa B OKPYKHOCTh? OTBET MPUBEIUTE B
MK, lomyctrumast morpemrHocts 1%.

4. cTouHNK B MOHOXPOMAaTHUECKOM Iy4YKe MapajieNbHbIX JTy4eil 3a BpeMs
At=8,3-[10)"(-4) ¢ m3mygaeT N=7,3-[10)"14 dboronos. Jlyun namatot mo
HOpMAaJIH Ha TUIOIIAJIKY TUIOIaas0 S=8,5 [cM)"2 1 co31ar0T TaBiIcHHE
P=8,3-[10)"(-5) 1a. ITpu 3Tom 3% (oToHOB OTpaxaercs, a 97% mnorouiaercs.
a) Onpenenute JUIMHY BOJTHBI M3ydeHusi. OTBET BHIPA3UTE B HM.

6) Onpenenure U3MEHEHUE UMITYIIbCA OTPAXKEHHOTO OT IOBEPXHOCTHU (POTOHA.
OTBET BBIPA3UTE B KT M C.

B) Brruncnure moutHocTs uctounrka. OTBeT BeIpa3uTe B BT.

r) Onpenenute maccy porora. OTBET BBIPA3UTE B KT.

5. Ilepen BamMu 3KCIIEpUMEHTANIbHBIE JAaHHBIE U3MEPEHMS 3a/1€PKUBAIOIIIETO
HANPSHKEHUS 17151 Pa3InYHbIX JITMH BOJIH.

J{muna BosHbI cBeTa, HM 470 490 520 530 560 610 650

3anepxuBaroniee Hanpsbkenue, B 1,236 1,129 0,977 0,938 0,808 0,625 0,505
a) PaccuuTaiiTe yacTOTy CBETa, COOTBETCTBYIOLIYIO JUIMHE BOJIHBI 470 HM.

0) Onpenenute KOOPAUHATHI CPETHEH TOUKH JIJIsl TOCTPOCHUS Tpaduka B
KOOpJMHATax (3aJepKUBaroOIlee HAPsUKEHUE - YacToTa cBeTa). B orere
MPUBEIUTE CPEAHEE 3HAYCHHE 3a/IEPKUBAIOIIETO HAMIPSKESHHUS.

B) [TocTpoiite rpad ik 3aBUCMOCTH 3a/I€P>KUBAIOIET0 HAPSHKEHUS OT
qacToThl. [1o rpaduky paccunraiite BenuuuHy padoThl Beixosa. [IpuBeanre ee B
OTBETE B 3B.

r) Paccunraiite nmo rpaduky 3HaueHue moctossHHOM [lmanka.
JK3aMeHAIMOHHOE 3a7jaHne-1o cemectpam.pdf

Texyuwmii (3amura
oT4eTa Mo J1abopaTopHOi
paboTe ¢ OIIEHKOH)

KoHTpoJibHBIE BOIIPOCHI K Ta00paTopHBIM paboTam
JlaGopatopnas pabora 1 1

Kakoil nHTepBaJl Ha3bIBAIOT 1OBEPUTEIBHBIM?

UTO Takoe TOBEpUTEIIbHAS BEPOSITHOCTh U3MEPEHUI?

[1o xakoi q)OpMYJ'IC PACCUUTHIBAIOT CPEAHCC KBAAPATUUICCKOC OTKJIOHCHHUC




CIy4ailHOM BEIUYHHBI?

UeMy paBHaA BeIM4YMHA cUcTeMaTH4eckon cocrapistonieit CKO?

B Kakux ciydasx pocT 4uciia U3MEPEHUH HE IPUBOJIUT K YBEIUYEHUIO
TouHOCTH? YeM 00yCIIOBIICHA MOTPEITHOCTD B ATUX CIIyJasx?

J151s1 uero ucnonb3yoT Kodpuiment Cteronenta? Yem onpeaensercs ero
3HaYeHue?

Kak paccunThIBalOT JOBEPUTENBHBIN HHTEPBAN PE3YJIbTaTa MPSIMbIX
W3MEPEHU?

KakuM 00pa3oM HaXOsT OTHOCHTEIBHYIO MOIPEIIHOCTD Pe3yIbTarTa
KOCBEHHBIX U3MEPECHUI?

[To xakoii popmysie BBIYUCISIOT IIMPUHY TOBEPUTEIHFHOTO MHTEPBaja HCKOMON
BEJIMUMHBI B KOCBEHHBIX U3MEPEHUSIX ?

Uem onpenensercsa JOBEpUTENbHAs BEPOATHOCTD /ISl TAKOTO MHTEpBaia?
[Touemy MpH BHIYMCIIEHUH MOTPEUTHOCTH B KOCBEHHBIX H3MEPEHUIX MOXKHO
OTOPOCHTD T€ U3 MOTPEUTHOCTEH MPSIMBIX U3MEpEHHit O (X _1 ), KOTOpBIE HE
MpeBbIMIAOT 1/3 (WK qa)e MOJI0BUHY) OT MAKCUMATBHOU U3 HUX?

Kak 3anuceiBator 3CU:

a) JUTs1 3aMKHYTOM MEXaHUYECKON CHCTEMBI,

0) npu ynpyroM HEHTPAJIbLHOM yAape JBYX TEI,

B) MY HEYIIPYTOM LIEHTpaJIbHOM yaape?

Kak 3anuchIBalOT 3aKOH COXpPaHEHUs MexaHndeckoi sHepruu (3CMDO) npu
YIPYTroM LEHTPAJIBLHOM yaape AByX Tei?

B Kakux yaapax BBIIOJHSIOTCS:

a) 3CMD; 6) 3CU; B) 06a 3akoHa?

[Touemy coynapstomiyecs maiiobl MOXXHO CYMTATh 3aMKHYTONH CHCTEMON?
Kaxk 3anuceiBator 3CH npu u3MepeHUsIX B yIPYroM M HEYTIPYTOM yaapax?
Kakue npsimbie U3MepeHust He0OOXOAUMO CJIeNaTh B paboTe JUIsl TPOBEPKH
BbINIOJIHEHN 3C?

OT KaKMX BEJIMYUH 3aBUCHUT:

a) CKOPOCTh yIapsIOUIero Tena;

0) UMIYJIbC U CKOPOCTH TEJ MOCJIE HEYNPYroro yaapa?

Kaxkoi1l ynap Ha3bIBaeTCsl HEHTPAIbHBIM?

Kakoil ynap Ha3bIBaeTCsl HELIEHTPAJIbHBIM?

JlaGopatopHnas pabora 1 2

OT 4ero 3aBUCUT HaNpaBICHUE JBUKEHUS TEJN N10CJE HELIEHTPAJIBHOIO yaapa?
Uemy paBHa paboTa MOCTOSTHHOTO MOMEHTA CHITBI?

OT KaKkuX BEJIMYMH 3aBUCUT KUHETHUYECKAsI SHEPTUS TeJla IPU MOCTYATEIbHOM
Y BpalllaTeIbHOM JIBUKECHHSIX ?

UTo XapakTepu3yeT MOMEHT MHEPLIUY MaTepUaIbHON TOUKH, Tena?

UeMy paBeH MOMEHT MHEPIMU MATEPUATBHON TOUKH?

UeMy paBeH MOMEHT MHEPLIMU TBEPOTO T€Ia OTHOCUTEIBHO OCHU?

B xakux eIMHUIIAX U3MEPSIOT MOMEHT UHEPLUU?

OT KakuX BEJIMYMH 3aBUCUT MOMEHT MHEPLIUU Tesa?

Cdopmynupyiite Teopemy LllteitHepa.

UeMy paBeH MOMEHT MHEPLIUU CUCTEMBI T€JI OTHOCUTENIBHO KaKOHW-TO OCH?
Kak paccuuThIBalOT MOMEHT MHEPIIMH TBEPIOTO TeJa CIOXKHON POopMBbI?
Kak 3aBUCUT MOMEHT MHEPIIMM TBEPAOIO TEJIA OT €T0 MACChl U OT
pacrpeziesieHusl Macchl Tella OTHOCUTENIHO OCH BpallleHus?

OT KaKuX BEJIMYMH 3aBUCUT MOMEHT UHEPILIUU TUCKA?

[To xakoit popMyJsie €ro pacCYUTHIBAIOT B OMBITAX ?

3anuImnTe 3aKOH COXPAaHEHUS SJHEPTUHU Ul CUCTEMBI "'TUCK-Tpy3".

Ha uto pacxoayercs MexaHW4ecKasi JHepIHs B CUCTEME:

a) MOTEHIMAJIbHAS YHEPTHSI IPy3a IIPU €r0 OIyCKAaHUMY;

0) KMHETHYeCKasi SHEPIHsl CUCTEMBI ITPH IBUKEHUH Ipy3a BBEpX?

Kakoe nosno)xeHue rpy3a COOTBETCTBYET HAUOObIIIEH KUHETHUECKOW YHEPTUU
MaxOBHKa?




[To xakoii popmyrne onpeaenstoT padboTy, 3aTpaueHHYIO Ha MPEOI0JICHHE CUIT
TpeHUs?

'YKa)KUTE BEJIMYUHBI KUHETUYECKON U IIOTEHIUAIIBHON YHEPTUU IIPU
CKaThIBaHMU TeJla: B Hauaje U B KOHIIE JBUKCHUS, B HUOKHEW TOUKE U B
[IPOU3BOJIBHON TOYKE.

Onumure XapakTep IBMKEHHs Teja 1o HanpasisitomuM. Kakast cumna co3naér
MOMEHT OTHOCHUTEJIBHO OCH BpallleHus?

Kak u3MepsroT yIiioByto CKOPOCTh B JIaHHOW paboTe?

Kakue BeTMYMHbBI U3MEPSIOT JUIsl ONPEEIIEHUS CKOPOCTH , MOMEHTA CHJI
TpeHUsI, pabOThI CHIT TPEHUSI?

Kakue ypaBHEHHs JI€KaT B OCHOBE JMHAMUUYECKUX METO/I0B ONPEAEICHUS
MOMEHTa UHEPIIUH?

UTo cocTaBisieT OCHOBY METOAUKHU pacu€THOTO METO/1A ONIPEIETICHHS BEINYMHBI
?

'YKa)KUTE BO3MO)KHBIE HICTOUHUKH CITyYalHbIX U CUCTEMATUYECKUX
MOTPEIIHOCTEN MPU U3MEPEHUSX.

JlaboparopHas padora 1 3

UTto Takoe MaremMaTuuecKuii MassTHUK? UTo Takoe pu3nveckuii MasiTHUK?

OT yero 3aBUCUT MEPHOJT MAJIBIX KOJIEOAaHUH (PU3HMUECKOT0 MasTHUKA?

UTo Ha3bIBa€TCSI MOMEHTOM MMIYJIbCAa MAaTepUAIBLHOM TOUKH Tena? Kak
HaIpaBJIeH MOMEHT UMITyJIbca?

3anuIImTe 3aKOH COXPaHEHUS] MOMEHTA UMITYJIbCa CUCTEMBI U3 JBYX
MasITHUKOB.

Kak MOXHO onpeesiuTh HauaJIbHYH0 CKOPOCTh MasiTHUKA J10 B3aUMOJICUCTBUA?
Kakue BeTUYMHbBI U3MEPSIOT Ul 3TOro?

OT KakuX BEJIMYMH 3aBUCUT MOMEHT UHEpIMH MasTHUKa? Kak ero u3MeHsIoT B
TaHHOM yCTaHOBKE?

UTo Takoe 1eHTp Macc?

Kak paccunThIBalOT pacCTOSHUE JI0 LIEHTPA MACC CUCTEMBI U3 IBYX MASITHUKOB?
OT 4yero 3aBUCHUT yIJIOBasi CKOPOCTh MasiTHUKA MEPE B3AaUMOICUCTBUEM?
UeMy paBHa SHEPrusl MasTHHUKA: IIepe] B3auMoAecTBUEM? TTOCIIE
B3aUMOJIENCTBUS?

3anumuTe ypaBHeHHE KoJeOaHU (PU3MYecKoro 1 MaTeMaTu4eckoro
MasiTHUKOB: X = f (t).

OT KaKMX BEJIMYMH 3aBUCAT LMKIMUECKasi 4acTOTa W Mepuoj Kojaebanuii T
(bu3MYECKOro 1 MaTeMaTHUECKOTO MasTHUKOB?

Kak n3MeHSIOTCSI MOMEHT MHEPLIUHU U TIepro]] Kojiebanuii 060poTHOTO
MasiTHUKA MpY U3MEHEHUH OCH BpallleHHs 000pOTHOTO MasiTHUKA?

Kakue ycTpoiicTBa B yCTaHOBKE 3aIlyCKaloTCs OT (poTosnemenTa’?

13 kakux cooO0pakeHUI pEKOMEHAYETCSI OTKIOHSITh MAITHUKU OT MOJIOKEHUS
paBHOBECHS Ha JI0CTATOYHO MaJbli yroi (4 ... 5 0)?

C Kakoif 1IeJIbI0 B paboTe U3MEHSIOT OCH BpallleHHss 000POTHOTO MasTHUKA?
[To kakuM opmynam ONpeAESIOT BETHUUHY g C TIOMOIIBIO MaTEeMaTHYECKOTO
1 000POTHOTO MasITHUKOB?

Kak B pabote HaxoasaT 3HaueHue neprona T0, He U3MeHsIoLIeecs MpH
oOpaleHny MassTHUKA?

C kakoit ienpto ctpost rpaduxu T = f( 1) s oGopoTHOro MasTHUKA?
Kakue BemnIrHBI ONIPEessIoT 1Mo 3ToMY rpaduky?

JlaboparopHas padora 1_4

Kaxko#i cMbICT nMeeT PyHKITUS pacTpeeeHus cirydaiiHoi Benmunnbl? Kakas
¢dopmyna moka3pIBaeT CMbICT BeUYUHBI f (X)?

Kaxk ¢ momomipio pyskimu f (v) MOXKHO HaWTH:

a) YMCJIO MOJIEKYJ B JAHHOM MHTEPBAJIE CKOPOCTEH;

0) cpenHee 3HaYCHHE CKOPOCTH V7

Kak 3anmuceiBaeTcs (GyHKIHMS pacnpeaeNeHIst MOJIEKYI HA€aJIbHOro ra3a 1o
CKOPOCTSIM?




Kakoii Bux umeer rpadux gpynkiun Makcsemna f (v)?

B kakux ciydasix BBINOJHSAETCS HOPMaIbHBIN 3aKOH paclpeiesICHHs CIydaitHON
BEJIMUUHBI?

Kak 3anuceiBaercs 3akoH pacrpeaenenus [aycca? Kakoi Bung umeet rpadux
ATOrO 3aKOHA?

UTo XapakTepu3yeT AUCTIEPCUs CIIy4YalHOW BEJIMYUHBI?

Kakum 06pa3zom ¢ nmomortpio GyHKIwH pacupeaeneHus f (X) MoXHO HalTH
TOBEPUTEIbHYIO BEPOSATHOCTH?

Kak MO)KHO MOZETMPOBaTh U3MEHEHHE TEMIIEPATYPHI ra3a Ha JTaHHOU
YCTaHOBKE?

Kakoe u3MeHEHHE yCIIOBUH OIbITa IPUBOJAUT K CMELLIEHUIO0 MAaKCUMYyMa KpUBOU
pacnpeneneHus 4acTu?

Kakast BenmuunHa, u3MepsiemMasi Ha JaHHOW YCTaHOBKE, IIPONIOPIIMOHAJIbHA:

a) CKOPOCTH YaCTHII;

0) 4rCcITy YaCTHII CO CKOPOCTSIMHU BOJU3U JAHHOTO 3HAYCHHUS ?

Kakue Benmu4rHbI HEOOX0IMMO U3MEPUTH JJIS pacyeTa:

a) OTHOCUTEIIbHOW CKOPOCTH YacTHII;

0) hyHKIMH pacripeesieHus YacTHUIl o CKOpocTsaM f (x)?

[To kakuM opmynaM HaXOIAT UL JAHHOM MEXaHUYECKOW MOZIEIH:

a) MHTEPBAJI CKOPOCTEH B €IMHUIIAX OTHOCHUTEIBHON CKOPOCTH;

0) OTHOCUTENIbHYIO CKOPOCTh YaCTHILI;

B) SKCIIEPUMEHTAIBbHYIO (DYHKIUIO pacIipe/ieJIeHHs YaCTHIL 110 CKOPOCTAM?
Kak MO)KHO U3MEHATH TEMIIEpATypy 3JIEKTPOHHOIO ra3a Ha JaHHOW yCTaHOBKe?
Kakue nmapameTpbl 3J1€KTPOHHOTO T'a3a U3MEHSIOTCS PU U3MEHEHUH TOKa
Hakaja karoja’?

Kakue nmapameTpbl yCTaHOBKH U3MEHSIOTCS TPU U3MEHEHUH 3aJ1eP>KUBAIOIIETO
HaTPSKEHU ?

Kak cnemyeT U3MEHHUTD yCIIOBUS OIBITA, YTOOBI JOOUTHCS CMEIIEHUS
MaKCUMyMa KpUBOU pacrpezeseHus?

Kakast nu3mepsieMasi BeJIMurMHa MPONOPIHOHAIbHA:

a) CKOPOCTH JIEKTPOHOB;

0) UHTEpBay CKOPOCTEH;

B) YHCITY JIEKTPOHOB CO CKOPOCTSIMH BOJIM3U JAHHOTO 3HAYCHUS V?

Kakue n3mepsieMble BETUYMHBI HEOOXOIUMO 3HATh ISl pacueTa:

a) OTHOCUTEIILHOW CKOPOCTH IEKTPOHOB;

0) byskIHMH pacripenesieHust JIEKTPOHOB IO CKOPOCTAM?

Kakyro popMyity UCTIONB3YIOT ISl pacdyeTa dKCIEpUMEHTATbHONU (YHKIUT
pactipenenenus f(u) TepmMo3IeKTPOHOB?

B kakux KOOpIUHATAX CTPOST IpaduK SKCIIEPUMEHTAIBHONW (DYHKIUU
pacrpeziesieHus: SIEKTPOHOB IO CKOPOCTSIM?
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Uem 00yCIIOBIIEHO MOSBICHHUE CUIT BA3KOCTH B HeabHOM rase?

[Touemy BHyTpeHHEE TPEHHE HA3bIBAIOT SIBJICHUEM NIEpeHoca’?

Kakast BeTmumHa epeHOCUTCA MPHU BSI3KOM T€YEHUHU rasza’?

['pagueHT Kakoi BEJIMYUHBI ONPEAEIAET CUITY BSI3KOCTH B ra3ze? UTo Ha3bIBAIOT
rpaueHTOM CKOPOCTH?

[To xakoii opMyIie MOXKHO PacCUUTATh:

a) UMITYJIEC HAIPaBICHHOTO JIBIXKEHUS, IEPEIaBaeMOoro OT CII0S K CIIO10;

0) cuiy BSI3KOCTH B raze?

Kaxkyto cuity Ha3bIBarOT cuiioil BsizkocTu? Uem ompeaensercs e€ BeauunHa?
OT KaKHX MapaMeTpoB ra3a 3aBUCUT ero KO3((HUIIMEHT BIAZKOCTU?

OT KakuX BEJIMYMH 3aBUCUT CPEIHAS JUIMHA CBOOOIHOTO MpoOera MoJIeKyJI
BO3IYXAa?

Kak u3MeHstoTcs cpeAHsisl UTMHA CBOOOIHOTO Mpolera MoJIeKys U
K03((UIHEHT BA3KOCTH BO3IyXa IIPH €ro nepexoae u3 dauioHa B armocdepy B
YCIIOBHUSX OnbITa?




OT KaKuX MapaMeTpoB ra3a 3aBUCUT CPEJIHSAS CKOPOCTh XaOTHUECKOTO
TETIJIOBOTO JIBIKEHUS ero Mosiekyn? 1o kakoi hopmyre e€ pacCUnThIBAIOT?
Kakyto pa3HOCTh IaBJICHHUI U3MEPSIOT B pa0OTE KUIKOCTHBIM MAaHOMETPOM?
KakoBa npumepHas BeTUUMHA JaBJICHUS BO3/AyXa B KalWJUIAPE B TEUCHHE
ombiTa? MI3MepeHns Kakux BEJIUMYMH B JAHHON paboTe SBISIFOTCS:

a) IpSIMBIMH;, 0) KOCBEHHBIMU?
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UTO Ha3BIBAIOT:

a) TEMJI0EMKOCTBIO TENA;

0) yIenpbHOM TEITOEMKOCTBIO Ta3a;

B) MOJISIPHOM TEIJIOEMKOCTBIO ra3a’?

B xakux eqMHUIAX UX U3MEPSIOT?

OT 4ero 3aBUCST 3TU TEIIIOEMKOCTH?

KakoBbl BemnuuHbl MOJsipHBIX TeioéMkocTerd C P u C 'V nng Bo3ayxa? Uem
o0bsicusercs, uto C P>C V?

J[1s1 KakuX TerIoéMKocTel cripaBenuBbl cooTHomenus C P=(i+2)/i R,

C P=C V+R?

UTO HA3BIBAIOT YHCIIOM CTETICHEH CBOOOIBI MOJIEKYJIIbI?

KaxoBbl 3HaYeHUS TTOKa3aTess aguadaTbl

a) IS IByXaTOMHOTO;

0) JUTsl TPEXaTOMHOTO U MHOTOATOMHOT'O U€albHOTro raza?

J1;1s1 KaKoTO ras3a: 0JJHOATOMHOTO WJIU JABYXaTOMHOTO — Tpaduk aguadarsl 6o1ee
KpYyTOi1?

3anuimTe nepBoe Hauyajio TEPMOAMHAMUKH ISl aiuabaTH4ecKoro mpoiecca.
Kakue npoliecchbl onuceiBaroTcst ypaBHeHusiMu: PV=const; PV" =const?

Kak u3meHsieTcsi TeMieparypa u JaBlieHUE rasa:

a) pyu a1nadaTHYECKOM PaCIIuPEHNH;

0) mpu aanabaTUIeCcKoOM CokaTun?

Kakoii mporiecc coBepiaeTcst Mpu OTKpeIBaHUM KpaHa K2, ecnu B 6anione
OBLII0 M30BITOYHOE JABJICHHUE BO3TyXa?

Kakoii mpoiiecc MpoUCXoIUT MOCTe aInadaTudecKoro pacuiupeHus ra3a npu
MPOBEJICHUH OTbITA?

Kakne BeMYMHBI U3MEPSIOT B paboTe Ui pacuéra rokasarels aanadarsl ?
[To xakoit popMyse onpeaestoT 3HaYeHNUE OTHOIICHUS TETUIOEMKOCTEH :

a) OMBITHOE; 0) TeOpeTHYecKoe?
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[laiiTe onpenesneHne 3KBUNIOTEHIINAIbHON ToBEpXHOCTU. KakoBbl ee cBolicTBa?
Has3oBuTe cBOMCTBA CUIIOBBIX JIMHUM TTOJIA.

OT 4ero 3aBUCHUT CUJIA, ACHCTBYIONIAS HA 3apsi/l B 3JIEKTPOCTATUUECKOM I10JI€
(OCID)?

Uto xapakTtepHo 1t ogHOopoaHoro DCII?

BanumuTe ypaBHEHHE, CBA3BIBAIOIIEE BEIUYUHLI E ~ 1 .

Kax nanpasiensl Bektopsl E 7, F 7, (grad) "¢ u ycKopeHus 4acTHIIbI a ,
nBrokyieiics B OCIT?

Kax mpoBOAST 3KBUIMIOTEHIIUATBHBIC U CUJIOBBIC IMHUW HA KapTHUHE
HCCIIeTyeMOT0 1mois?

Kak onpenenstor HanpaBieHUe CUIIOBBIX JIMHUM, UCIIOIB3YSl CBOMCTBA BEKTOPA
rpaJieHTa rnoreHnuana?

Kakum 00pazom B paboTe HAXOAAT HAMPSKEHHOCTh B TOUKAX MCCIEAYEMOTO
OCII?

YKa)KMTE Ha3HAYCHHUE MYJIETUMETPA B DJICKTPUUECKON LEIN.
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[laiiTe onpeneneHusi BETUYUH EMKOCTH TPOBOJIHUKA U KOHAEHCATOPA.

OT KakuX BEJIMYMH 3aBUCUT EMKOCTh IPOBOJHUKA U KOHIEHcaTopa?

Kak u3MeHHUTCS1 eMKOCTh KOHJIEHCATOPa MPU U3MEHEHHUH MPOHUIIAEMOCTH
TUDIIEKTPHUKA € T UM PACCTOSHUSI MEXTy oOKinankamu d B ciydae:




a) KOHJICHCATOp OTKIIOYEH OT UCTOYHHKA TOKA; 0) 03 OTKIIOUCHUS?
3anummTe GopMyIIbl sl pacueTa EMKOCTH MPH MOCIEeI0BaTEILHOM U
napasieIbHOM COEIMHEHUSIX KOHASHCAaTOpoB. Kak u3MeHseTcst eMKOCTh U
napasijieIbHOM U MOCIIE0BATEIbHOM COSAMHEHUSAX 10 CPABHEHUIO C EMKOCTBIO
0JIHOTO KOHJeHcaTopa?

CpaBHHUTE MapaMeTphl (3apsi, HaNPsHKEHUE) OAHOTO KOHACH caTopa 1 OaTtapen
KOHJICHCATOPOB, COCIMHEHHBIX:

a) TIOCJIEIOBATENIbHO; 0) MmapasjiebHO.

Kakyto BeuunHy u3MepstoT uHTerpatopoM? OT 4ero 3aBUCST MOKa3aHUS n
npudopa?

UTo nmoka3bIBaeT BEJIMUMHA IPAyUPOBOYHON TOCTOSSHHON 7

Kakue BeTnYrHbI HEOOXO0AUMO U3MEPUTH AJIS TPaIyUpOBKHU Mprudopa?

Kakue ¢popmynsl uctionssyrot s onpenenenus , C x, C sken, C_pacu?
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OT KaKMX BEJIMYMH 3aBUCHUT HIEKTPUUECKOE CONPOTUBJICHNE POBOIHUKA?
3anummTe Gopmyy 3aBUCUMOCTH R OT pazMepoB MPOBOAHUKA U TEMIIEPaTyPHI.
Uem 00yciioBiieHa TemMnepaTypHast 3aBUCUMOCTb R(t) a1 mpoBoHMKa?

Uto moka3piBaeT BenuunHa TKC npoBogHuka?

3anumuTe GopMyiTy 3aBUCMOCTH COTIPOTUBIICHUS MOYTIPOBOTHUKA OT €r0
pa3MepoB U TeMIEepPaTyphl.

Kak MOXHO OOBSCHUTH CHIIBHYIO 3aBHCUMOCTb COTIPOTHBIICHHS
MOJYTIPOBOAHMUKA OT TEMIIEpPaTyphl?

UewMm ompenensiercs 3HaueHne W nonynpoBonHuka? Kakue BeTMUMHbI 3aBUCST
OT 3TOW XapaKTePUCTUKH MOTYyITPOBOIHUKA?

Kakue npubopbl HCHIOIB3YIOTCS ISl U3MEPEHUS CONIPOTUBIICHUS U
TeMneparypbl?

'YKaKUTE peKUMBI U BXOJIBI JUIS TTOJKITIOYCHUS TU(DPOBBIX MYJIBTHMETPOB B
TaHHOM JTabopaTopHOH padoTe.

Kak O1leHUTH JOITyCKaeMYI0 MOTPEITHOCTh COMIPOTUBIICHUS, U3MEPSEMOTO
UG POBBIM MYJIETUMETPOM?

B kakuX KOOpAMHATAX UMEIOT JIUHEHHBIN XapaKkTep TeMIeparypHble
3aBUCUMOCTH COTIPOTUBJICHUS: 1) MPOBOIHUKA, 2) IMOTYIIPOBOTHUKA?
3anuiuTe ypaBHEHHE TeMIIepaTypHON 3aBUCUMOCTH CONPOTUBIICHUS:

1) mpoBoHUKA, 2) MOJYIIPOBOAHUKA (JTMHEAPU3OBAHHOE).

Kak onpenemnsitor TKC npoBonnuka?

Kaxkast (hopmyiia cBsI3bIBaET yrIIOBOI KOA(PPHUITUEHT IKCIIEPUMEHTAITLHOM
psIMON U BeIMUMHY W NOJTyIpOBOJHUKA?

OnumuTe crnocoObl ONMpeeIeHs YIIIOBOTO Ko PHuIueHTa mpsmoit mo
rpauKy.
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Kakoif Tok Ha3bIBarOT KBazucTanuoHapHeiM? CHOpMyYIUpYHTE YCIOBHE
KBa3UCTAIIMIOHAPHOCTH 3JIEKTPHUUECKOTO TOKA.

Kakue ¢pusnueckre 3aKkOHbI U (POPMYITBI UCTIONB3YIOTCS I OTYYESHHUS
3aBHCHMOCTH HaNpsHKEHHs OT BpEMEHU IpHU pas3psiie KoHaeHcaTopa?

[To kakoMy 3aKOHY M3MEHSIOTCSI CO BPEMEHEM IIPH pa3psiie KOHIEHcaTopa
CJIEMYIOIINE BEIMYUHBIL: 1) 3apsia oOKIIaKky, 2) HaNmpspKeHWe KOHAeH caTopa, 3)
ToK B RC-1ieru?

Kakyto BeTH4HMHYy Ha3bIBalOT MMOCTOSHHOW BPEMEHH 1LIETIH U YTO OHA
MOKa3bIBaET?

Kak cBsizana nocrosinHast BpeMenu RC-1ienu ¢ mapameTpaMu 3TOM Lenu?
YKa)XuTe pexxuM padoThl MYJIBTUMETpPA MPU MPOBEIECHUH U3MEPEHUIL:
nu3MepsieMas BeJIMYMHA, PEXKUM U BXOJIbI JUTSI TOIKIIFOYEHHSI MyJIbTUMETPA.
Kakoe Ha3HaYeHHE UMEET UCTOYHHK NMUTAHHS B UCCIIEAYEMOIl SIeKTpHUECKON
nenu’?

C kako#i 11enpI0 B paboTe cTposT rpaduk 3aBucumoctd In U = f(t)?

Kakum 06pa3oM MOKHO IIOKa3aTh, YTO OIBITHASI 3aBUCUMOCTD SIBIISIETCS




AKCIIOHEHIUATBHOM?

Kak sKkcrepiMeHTalIbHO OMPEIEIISIIOT TOCTOSHHYIO BPEMEHH EMH,
conepxkairyto R u C?

KakuMm crmocob6oM B JaHHOM paboTe U3MEPSIIOT COMPOTUBIICHUE BOJIBTMETPA?
Kakue ¢popMysbl UCTIONB3YIOT B paboTe JUIsl OIPEICTICHHUS CIICAYIOMINX
BEJIMUMH:

a) MOCTOSIHHOM BPEeMEHU 11eTH, 0) CONPOTUBIICHUS! MyJIbTUMETpa?

Kak orieHuBaroT B paboTe MOTPENTHOCTH OMPECIICHHS TTOCTOSHHON BpeMeHH! ?
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Banummure popmynsl 11t cun F~ snu F ™1, nefcTByomumx Ha 3apsHKEHHYO
JAaCTUILLY B 3JIEKTPUUECKOM U MAarHUTHOM IOJISIX.

Kakne mapameTpsl (CKOPOCTb V , V, YCKOPEHHsI @ ,a~ N, a T, pauyc
KPUBU3HBI TPAEKTOPUHN ) U3MEHSIOTCS MPU ABM)KEHUU 3aPSDKEHHOM YaCTHLIBL:
a) 10J1 HEKOTOPBIM YIJIOM K CHIJIOBOM JIMHHUU 3JIEKTPOCTATUYECKOTO TOJIS,

0) mox nevictBueM cuiibl Jlopenma?

Kakue ypaBHeHHS HEOOXOUMO HCIIONB30BaTh JIJIsl OMPEICICHHUS:

a) CKOPOCTH 3apsKEHHOM YacTHILIbl, TPUOOPETEHHOM B 3JIEKTPUUYECKOM I10JIE,
0) panuyca KpUBU3HBI TPACKTOPHUH IEKTPOHA B MATHUTHOM T0Jie?

[TokaxuTe HA pUCyHKe Hanpasienue cwi F~ anu F i, neficTByromux B
MarHeTpoOHE Ha 3JIEKTPOH, ABIKYIIHUNCS OT KaTofa K aHOJY.

Kak 1 moueMy M3MEHSIOTCS TIPU 3TOM JBHKEHUU MOLy/u cuit F~ snu F~_n?
OT 4ero 3aBUCIT BEKTOP U MOZYJIb CKOPOCTH JBUKEHUS FIEKTPOHA B
MarHeTpone?

[TokakxuTe Ha PUCYHKe HanpapieHue BektopoB E ~ u B ” B MarneTpoHe.

OT yero 3aBHUCAT POpMa TPACKTOPHH HIIEKTPOHA B MATHETPOHE U 3HAYCHHE
KpUTUYECKOM MHAYKIMu B kp?

[Tokaxkute Ha pUCYHKE (POPMY TPAEKTOPUH NEKTPOHA B MATHETPOHE TIPH
Pa3TUYHBIX 3HAYCHUSIX MarHuTHOM nHaykimu ([BB) kp).

YKaxuTe Ha3HAYCHHE B AIEKTPUUECKON LIENMU MYJIbTUMETPOB.

OT KakMX BEJIMYMH 3aBUCUT 3HAYEHHE aHOHOTO TOKa MarHeTpoHa?
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[Tokaxkute BuA OCHOBHOM KpuBoi HamarunuuBanusi B(H) u rpaduka
3aBHCHUMOCTU OTHOCHUTEIbHON MarHUTHON MPOHUIIAEMOCTH OT HANpPSKEHHOCTH
r(H) marautHOTO TIOMTS [U1s1 (heppOMArHETHKOB:

a) mpu T < Tc ; 6) mpu T > Tc (Tc — Temmneparypa Kropn).

UeM OT/IM4aeTCsl OCHOBHAS KPUBAsi HAMarHMUMBaHUs (heppoOMarHeTHka ot
aHajmornyHou 3aBucuMoct B(H) nis HepazmaranyenHoro oopasma?
Ha3zoBuTe XapakTepHble CBOMCTBA (peppOMArHeTUKOB U OCOOEHHOCTH MX
HaMarHUYUBaHMUSL.

OnumuTe n3MEHeHUs: JOMEHHOM CTPYKTYpPbI (peppoMarHeTuka B MpoLecce ero
HaMarHu4IuBaHus (110 Mepe pocTa HampsokeHHocTH ot H).

OT KaKuX BEJINYUH 3aBUCHT:

a) HaIllpPsLDKEHHOCTh H MarHUTHOTO MOt TOpOHIa;

0) nayKIMa B MarHuTHOTO 1071 TOpoUaa ¢ (heppOMArHUTHBIM CEPACUHUKOM;
B) MarHWTHas MPOHUIIAEMOCTbH I' CepACUHIKA Topouaa?

Kakue ¢popMyibl HOKa3bIBAIOT 3aBUCUMOCTD TapaMEeTPOB MarHUTHOTO 1o B u
H ot apyrux Bennuun?

Kakast 3aBUCMMOCTb COCTaBJISIET OCHOBY METO/Ia ONPEAEICHUS MarHUTHOU
MPOHUIIAEMOCTHU CEpJCYHUKA?

Kakoii 3aKOH HCTIONB3yeTCsl B paboTe JUIsl ONpEesICHUs TOJTHOTO
COMPOTHUBIICHUS KaTyIIKH B LIETIH IEPEMEHHOTO TOKa?

Kakune n3mepsieMble BEIMYUHBI BXOJSAT B PACUETHYIO (POPMYITY AJISi MATHUTHOM
MPOHUIIAEMOCTH CEpJCYHUKA?

Kakue skcriepMMeHTaIbHbIE 3aBUCUMOCTH MOYKHO IOJIY4UTh, onpenenssa r, H u
B npu pa3znuyHbIX TOKax?

Kakoil 371eMEHT AJIEKTPUUECKOM IIENH CIYXUT JUIsl U3MEHEHUsl HanpsbkeHust U?




Kakue GpopMyIbl HCIIONB3YIOT 7Sl ONIPEIEICHHSI CIEAYIONINX BEIHUNH:

a) HaIpsHDKEHHOCTH H MarHUTHOTO MOJst B CepACUHUKE;

0) MarHuTHOM UHAYKIMH B;

B) MAarHUTHOM MPOHUIIAEMOCTH I MaTepuasa cepIeqHrKa?

Kakue n3mMepeHHbIe BeJTMUUHBI UCIIONB3YIOTCS ISl TOCTPOSHUS OCHOBHOM
KpUBOW HAMarHUYUBaHUA?
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3anummTe 3aKOH U3MEHEHUS TOKa B IIEMH NP BBIHYKIECHHBIX KOJIEOaHUSIX.
UeM ompeIeNiIIoTCs 4aCcTOTa ¥ aMILTUTY/IA BBIHYKIEHHBIX KOJIeOaHU?

Kaxkast 3J/]C BI3bIBaCT BBIHYXICHHBIE KOJIC€OaHUS?

Kakune DJIC neiicTByIOT B K0j1e0aTeIbHOM KOHTYPE MPH BBIHYKICHHBIX
KOJIeOaHUAX ?

[Tpu KakoM yCIIOBUH HaOIIOqaeTCs Pe30HAHC B KoJeOaTeIbHOM KOHTYpe?
KakoBa BeIMYMHA MTOJIHOTO COMPOTHUBIIEHUS! KOHTYpa M TOKa B HEM B CIy4yae
pe30HaHca HaNpsDKEHUH (TI0CIIeI0BATEIbHOTO Pe30HaHca)?

Uto xapakrepHo 115 BennuuH Toka | u Hanpspkenuit ULC, UR nipu pe3onance
HaTPSOKEHUH B KoJle0aTeTbHOM KOHTYype?

UeM 00BsICHAETCS, YTO

a) IpU pE30HAHCE HANPSKEHUHM TOK B KOHTYpE MaKCUMAJIbHBINM;

0) rpu pe30HaHCE TOKOB B MOABOAIINX K KOJIeOaTeTbHOMY KOHTYPY MPOBOJAX
TedeT HEOOIBIION TOK?

OT KaKuX BEJIMYMH 3aBUCUT BbICOTA pe3oHaHCHOro nuka [ =f( )?

Kakyro ¢popmy umerot pezonancusie kpubbie UR = f () u ULC = £ ():

a) MPU pe30HAHCE HAMPSKEHHUI;

0) npu pe3oHaHCe TOKOB?

K kakoMy ydacTKy Kose0aTebHOTr0 KOHTYpa HY>KHO MOJKIIOYUTh MYJIBTUMETP
TSI TTOJTYYIEeHUST PE30HAHCHON KPUBOW C MAKCUMYMOM (WJIH C MUHUMYMOM) B
CITyJasix:

a) MOCIIEI0BATEIBHOTO COeqUHEHNs 31eMeHToB L u C;

0) mapasutensHoro coenunenusi L u C?

KakuM 00pa3om B JaHHOM KoJ1e0aTeIbHOM KOHTYPE MOXKHO U3MEHSTh:

a) 9acTOTY BBIHYKJICHHBIX KOJICOaHMIA,

0) pe30HAHCHYIO YAaCTOTy KOHTypa?

Kakue nmapameTpsl Kosie0aHUIl B KOHTYpE U3MEHSTCS, €CITU U3MEHUTh YaCTOTY
KkonebaHuii reneparopa’?

KakuMm myTem B paboTe 100MBatOTCs MOTyYeHUs pe30HaHCOB? UTO CITy)UT
MPU3HAKOM JIOCTIDKEHHS pe30oHaHca?

C kaxkoii iensto B padote crpost rpadpux UR = £ ()? Kak onpenenstor mo Hum
PE30HAHCHYIO YaCTOTY KOHTYpa?

Kakue onbITHBIE JaHHBIE UCTIONB3YIOT IS ONPEIeICHUs BEIHUNH:

a) MHIYKTUBHOCTH KOHTYypa L;

0) emxoctu koHTYypa Cx?
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UTto mpencTaBisieT co0oit cBeT?

Uto Ha3biBaeTCs IMH30M? Hanmummre ee 0CHOBHBIE (DOPMYITBL.

Kaxkast 1MH3a Ha3bIBae€TCsl TOHKOW? YKa)KUTE OCHOBHBIE €€ XapaKTEPUCTUKH.
CdopmynupyiiTe mpaBuia MoCTPOCHUS U300paKESHHI B TOHKUX JIHH3aX.
Kaxkoe siBneHne Ha3zpiBaeTca nucnepcueii? B uem oHo nposiBisieTcs?
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UTto mpencTaBisieT co0oit cBeT?

Kakoe siBjIeHHE Ha3bIBAIOT HHTEp(hEpEeHIIUuei BOIH?

Kakue myun garoT yCTOHYMBYIO HHTEP(PEPEHIIMOHHYIO KapTUHY ?

[TpuBenuTe mpuMepsl HHTEPHEPEHITNH B IPUPOJIE, MPAKTUISCKOTO TPUMEHEHUS
ATOTO SIBJICHUS.

[laliTe onpeneneHne ONTUYECKON PA3HOCTU X014 CBETOBBIX JIy4EH.

Kak cBs3aHa pa3HOCTH (ha3 ¢ ONTHYECKON pa3HOCTHIO X0aa?




Breimuimmre ycnoBusi MakcuMyMa (MUHUMYMa) TIpU HHTep]epeHIn.

B yem cocrout croco0 noiayyeHus: UHTepGEepeHIIMOHHON KapTHUHBI,
npeaoxkeHHo Herotonom?

MO>KHO JIM TTOJTyYUTh CBETIIOE MATHO B LIEHTPE HHTEPPEPEHIIMOHHON KapTUHBI B
OTpaXCHHOM cBeTe?

[Tokakute, Kak ¢ TOMOIIBIO KoJiell HpI0TOHA MOYKHO OMpPEeNIuTh paauyc
KpUBU3HBI R JTMH3BL

Kak MO>KHO OIpeNiesnTh JUIMHY BOJTHBI MOHOXPOMAaTHYECKOTO CBETa MPH
oMoty kojnel Herorona?
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KakoB (hn3ndecKkuii CMbICT OKa3aTess MpeToMIIeHuUs?

Kak cBsi3aH nokasaresb NpeIoMICHUS JUIEKTPUKA C €T0 AUAIEKTPUYECKOM
MPOHHUIIAEMOCTBIO , BOCIIPUUMYHUBOCTBIO JIMAJIEKTPUKA U C TTOJIIPU3YEMOCTHIO?
Kak 3aBUCHUT 1OKa3areib NPEJIOMIICHUS BO3AyXa OT JaBiIeHUS?

KakoBo ycTpoiicTBO maxTHoro uateppepomerpa? Kak momaydaror B Hem
KOT€pEHTHBIE JTyuu?

UTO Ha3bIBAETCS ONTUYECKON Pa3HOCTHIO XoAa?

Kak M3MEHSIIOT ONTHYECKYI0 Pa3HOCTh X0/1a JTy4del B JaHHOH paboTe?

Kak mensiercs HaOmogaeMasi HHTEep(epeHIIMOHHAs KapTHHA TPU U3MEHEHU T
ONTUYECKOW pa3HOCTH XOJIa JTy4deit?
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Kaxkoe siBieHne Ha3bIBaeTCs Audpakiueii ceera?

B uewm 3akmrouaercsa npuHuui Irolirenca—@penens?

KakoBo ycinoBue makcumyma aiist J[P?

Sanumute GopMyIty, ONpeAeISIONIYIO TOJI0KEHNE TIIABHBIX MAKCUMYMOB
WHTEHCUBHOCTH CcBeTa npu audpakiuu Ha JIP.

UTo Takoe MOPsIIOK AU(PPAKIIMOHHOTO CIIEKTpa?

B yem otnnune qudpakiimOHHON KapTUHBI TPU HAOMIOCHUN B
MOHOXPOMAaTHYECKOM H OesioM cBete?

UTo HA3BIBAIOT 00JIACTHIO MPO3PAYHOCTHIO hUIBTpa?

JlaboparopHas padora 2_8

UeM OTIIM4YaeTcs €CTECTBEHHBIN CBET OT MIOCKOMOISPU30BAaHHOTO U YaCTUYHO
[OJIIPU30BAHHOTO?

MoryT 1 TPOAOIbHBIE BOJIHBI OBIThH MIOCKOMIOIIPU30BAaHHBIMU ?
[lepeuncnure ciocoObl NOTYYEHHUS MOISIPHU30BAHHOTO CBETA.

B dem cOCTOUT sIBJICHHE ABOMHOTO JIy4enpeIOMIICHUS?

Cdopmynupyiite 3akon bprocrepa.

YKaXUTe MOJIOKEHUE TIOCKOCTEN MOJSPU3ALIHI OTPAKEHHOTO U
MPEJIOMIIEHHOTO CBETA.

[TokaxuTe, 9TO OTPAKEHHBIN U MPETOMIICHHBIHN JIyYH MPU COOTIONCHUHN
ycnoBus bproctepa OyyT B3auMHO HepHEHIUKYIISPHBI.

Cdopmynupyiite 3akoH Maitoca.

[Touemy mpu JH060M MMOJIOKEHUHU aHATM3ATOpa YACTUYHO MOJISIPU30BAHHBIN CBET
MPOXOJIUT Yepe3 Hero?

JlaboparopHas padora 2 9

UTO Takoe CBETOBOW MOTOK?

CBs13b MEX]ly JUIMHOM BOJIHBI, YaCTOTOM U CKOPOCTBIO CBETA.

UTto Takoe ¢hoTOH (KBaHT cBeTa)?

Uemy paBHa sHeprus ¢porona?

B uem 3akmouaercs siBnenue ¢potodrdpdexra?

Chopmymnupyiite 3axons! CronetoBa 11 GpoTorddexra.

Chopmynupyiite 1 00BbsICHUTE ypaBHEHUE DWHINTEHHA 11 PoTodddexTa.
Uto Takoe rpaHUYHas yacTtoTa?

UTo mOHMMAIOT 1O/l KpacHOM rpanunieid porodrddexra?

OO0BsicHUTE TEPMUH '"3a/1epKUBAIOIIAsl pa3HOCTh TOTEHIIMAJIOB" .

Kak HaillTH 3a/1ep>KUBAIOIINI MOTEHIAT?




Kak 3aBUCHUT 3a1€pKUBAIOIINI TOTEHIIMA OT YaCTOTHI MAJAr0IIEro cBeTa’?
OT 4ero 3aBUCHUT CKOPOCTh (POTOAIEKTPOHOB?

UeMmy paBeH yrioBoit koadduuuent 3apucumoctu U3 = f (V)

UTO0 Ha3bIBaeTCs CIIEKTPAIbHON U BOJIBT-aMIIEpHOM XapakTrepuctukamu ®37?
Kaxkoii BUJ1 uMeeT BOJIbT-aMIIepHasi XapaKTePUCTUKA MPU OCBEILIEHUH €T0
CBETOM:

a) C 4aCTOTOM, OOJIbILIEH TPAHUYHOM;

0) ¢ 4aCTOTOM, MEHBIIICH TPAHUIHOM;

B) paBHOM I'paHMYHON yacToTe?

Kak ycTpoeH BakyyMHBI (OTOAIEMEHT?

JlaboparopHas pabora 2 10

Kakue BeniecTBa Jar0T U3TyUYEHHUE C JIMHEHYATHIM CIIEKTPOM?

Kakne 0co0eHHOCTH UMEET CIIEKTP U3Iy4eHHsI aTOMOB BoAoposa’?
Cdopmynupyiite moctyaarsl bopa, mojgo)eHHbIe B OCHOBY KBAaHTOBOM TE€OpUHU
aToMa BOZIOPOJa.

Uto Brl 3HaeTe 0 cepraibHbIX 3aKOHOMEPHOCTSIX B aTOMe Bojiopoaa’?
SanuiuTe GopMyITy IS ONIpeIeeHHs JUTHHBI BOJTHBI JIFOOOH IMHUU B CIIEKTPE
aToMa BOIOpO/a.

[Ipumennma nu Teopust bopa k Oosee clIoKHbIM aroMam?

/17151 4ero UCTONB3YIOT CIIEKTPOMETPBI M KaK OHU YCTPOEHBI?

Kak u juis yero crpoutcs B paboTe rpa yrHpOBOYHBIN Tpaduk?

Kaxk onpenensitor B pabote noctossHHyto Punbdepra? CrnekTp u3mydeHus] KaKux
ATOMOB UCIIOJIB3YIOT JIJIsl TOr0?

KoHTpobHBIE BOIIPOCHI K JIAOOPATOPHBIM-TIO cemecTpam.pdf

8. YueOHO-MeTOAMUYECKOE M MH(OPMAIIMOHHOE O0ecriedeHUe TUCHUIIMHBI

IleuaTHasi yueOHO-MeTOAUYECKAS] JOKYMEHTALMSI
@) OCHOBHAs TUMepamypa:
1. UYepros, A. I. 3agaunuk no pusuke TekcT yuebHOe mocoodue st
BTy30B A. I. UeptoB, A. A. BopoObeB. - 8-¢ uzn., mepepad. u mom. - M.: @u3MaTiuT,
2008. - 640 c. um.

0) OononHumenvbHas Iumepamypa:
1. Hernad, A. A. Kypc dusuku Yueb. mocodbue ajs BTy30B. - 2-€ U31I.,
uctp. u jo1. - M.: Beicias mkosna, 2000. - 717,[1] c. ui.

8) omeuecmeenHvle U 3apyOeNHCHbIE HCYPHANLL NO OUCYUNTUHE, UMelowuecs: 8 bubiuomexe:
He npenycmorpensl

2) Memoouueckue YKazanus 0Jis CmyoeHmos no 0C80EHUI0 OUCYUNTUHDL:

1.  A.E. I'pumikeuu, I'II. ITe3un, B.I'. Peukanos, A.E. UynakoB Onrtuka.
Y4eOHoe nmocobue K BHINOTHEHHIO JJaboparopHbIX padot. [lon penakuueit B.I1.
beckauko/ Yensounck, N3n-so FOVYpI'Y, 2016.

2.  B.K.Iepacumos, A.E. [ pumikesnu, C.11. Mopo30B u 1p. Mexanuka u
MOJICKYJIsipHas Pu3nka. yueOHOe MocoOre K BBITOJIHEHUIO Ta00PaTOPHBIX PadoT.
[Tox penakiueit B.I1. beckauko/ Yensiounck, M3a-so FOYpI'Y, 2008.

3.  H.®.I'nagkosa, A.E. I'pumikeuy, C.11. Mopo3zos, T.H. XomeHko u ap.
DIEKTPUUECTBO U MarHeTu3M. Y4eOHOe MocoOre K BBITTOJIHEHUIO JTa00paTOPHBIX
pabor. Ilox nenaknueit A.E. I'pumkeBuua/ Yensounck, Uzn-so FOYpI'Y, 2010.

U3 HUX: y4eOHO-Memoouyeckoe obecneyerue camocmosmenpHol pabomsl cmyoeHma:



1.

2.

3.

A.E. I'pumikesuy, ['I1. ITs13un, B.I. Peukanos, A.E. Uynako OnTuka.
VYyebHoe mocobdue K BHIMOIHEHUIO JaboparopHbix padot. [lox pepakuueii B.I1.
beckauko/ Yensounck, N3n-so FOVYpI'Y, 2016.

B.K. I'epacumos, A.E. ['pumikeBuu, C.1 . Mopo30B u 1p. Mexanuka u
MoJIeKyIIsipHas (pu3uka. yaeOHoe TocoOre K BHIOJHEHHIO JJA0OPATOPHBIX PadoT.
ITon penakmueii B.I1. beckauko/ Yensiounck, M3a-so FOYpI'Y, 2008.

J.@. I'mankoBa, A.E. I'pumikeBuy, C.1. Mopo3zos, T.H. Xomenko u ap.
DNEKTPUYECTBO U MAarHETU3M. Y YEOHOE MOCOOHE K BBIMOIHEHUIO J1a00PaTOPHBIX
pabor. Ilox nenakuueit A.E. I'putnikeBuua/ Yensounck, Uzn-so FOYpI'Y, 2010.

DJIeKTPOHHASI Y4eOHO-MeTOoAuYeCKasl IOKYMeHTaIUs

HaumenoBanue
Ne Buz peeypeas | bubmuorpadudeckoe onrcanue
TUTEPaTyphl ANIEKTPOHHOMN
opme
P
CKTPOHHO- @Hprevmr, E. B. l?yKOBoncho K PELLIECHUIO 3a1a4 110 Kypecy
obmieit pusuku : yuebnoe nocodue / E. B. dupranr. — 4-e
OoubnuoTeyHas
1 JlonomHUTEIBHAS cHCTeMa u3 1., ucnp. — Cankr-IlerepOypr : Jlanb, 2021. — 352 ¢. —
nreparypa N ISBN 978-5-8114-0765-1. — Tekcr : anekTpoHHbI# // JIaHs :
JIaII[{L QIIEKTPOHHO-OUOIMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/167786
Cagenbes, 1. B. Kypc ¢usuku : yuebHoe nocodue /1j1st By30B :
DIIEKTPOHHO- B 3 Tomax / 1. B. CaBenbeB. — 8-¢ usg., crep. — CaHKT-
P P
OCHOBHAS oubmuoteunas  ([lerepOypr : Jlans, [6. .]. — Tom 1 : MexaHuxka.
2 TeDATYDA cucreMa Momnekymsiprast puzuka — 2021. — 356 ¢. — ISBN 978-5-
patyp W3/1aTelIbCTBA 8114-6796-9. — Tekcr : anekTpoHHBIH // JIaHb : 2IEKTPOHHO-
Jlanb oubnmuoreynas cuctema. — URL:
https://e.lanbook.com/book/152453
Cagenbes, . B. Kypc o6mieit ¢pusnku : yaeOHoe mocodbue : B 3
DIIEKTPOHHO- tomax / M. B. CaBenbeB. — 15-¢ usn., crep. — CaHKT-
P Y
OCHOBHAS oubmuoreunass  |[lerepOypr : Jlanp, [6. I.]. — Tom 2 : DneKTpudecTBO U
3 TenaTYDA cucreMa MaraetusM. Bonnbl. Ontuka — 2019. — 500 ¢. — ISBN 978-
patyp N30aTelILCTBA 5-8114-3989-8. — TekcT : anmeKTpoHHbIH // JIaHb :
Jlanb HIIEKTPOHHO-OnOIoTeynas cucrema. — URL:
https://e.lanbook.com/book/113945
Metoanueckue YueOHo- A.E. I'pumikeBuy, ['I1. [1e13un, B.I. Peukanos, A.E. Uynakos
4 nocoous s MeTonndeckue  |[OnTuka. YueOHoe mocoOue K BBIIOIHEHUIO JaO0PaTOPHBIX
CaMOCTOSITCJIBHOW  [MaTepuaibl pa6ort. [Tox penakmnueit B.I1. beckauko/ YensOunck, M3a-Bo
paboThl cTyneHTa  [kadenpsl HOVYpI'Y, 2016. https://physics.susu.ru/data/optics.pdf
MeTomeckiie VueGHo- B.K. I'epacumos, A.E. I'pumkesuy, C.11. Mopo30B u 1p.
ocoBHSL LS CTONIIECKIE MexaHnka 1 MOJIeKyJIsIpHas (pu3uka. yaeOHoe mocodue K
5 caMOCTo;IHTeJIbHoﬁ MaTeHI/IaJ'IBI BBINOJIHEHHIO JJabopaTopHbIX padot. [Tox penakuueit B.I1.
AGoTEL cTvIeHTa |k (bep o beckauko/ Yensounck, M3a-so FOYpI'Y, 2008.
P YA P https://physics.susu.ru/data/mechanics.pdf
JI.®. ['maakoBa, A.E. I'pumikeBuy, C.1. Mopo3zos, T.H.
MeToauueckue YyeOHo-
0COBMSL LIS e TOCCKIC XOMEHKO U JIp. DJIEKTPUUYECTBO U MarHeTu3M. YueOHoe
6 g . A MoCOOME K BBITIOJTHEHHUIO JJaOopaTopHbIX padoT. ITox
CaMOCTOSITEJIbHON  [MaTepHualibl .
aGOTHI CTyIeHTa  [Kadpeaphi penakuueit A.E. ['pumkeBnya/ Yensounck, M3n-so FOVYpI'Y,
P 2010. https://physics.susu.ru/data/electr.pdf
OCHOBHAS DIEKTPOHHO- Cagenbes, . B. Kypc o6mieit ¢pusnku : yaeOHoe mocodbue : B 3
7 Tenarvha oubnuoreunass  |tomax / U. B. CaBenbeB. — 13-e u3a., crep. — CaHKT-
patyp cucTtema [TetepOypr : Jlans, [6. .]. — Tom 3 : KBaHTOBas onTHKA.




W30aTeIbCTBA
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AromHasi pusuka. Pusuka TBeproro Tena. Puznuka arOMHOTO
sipa U dieMeHTapHbiX yactul — 2019. — 320 c. — ISBN
978-5-8114-4598-1. — TekcT : anekTpoHHbIH // JlaHb :
DIIEKTPOHHO-OMOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/123463

9. UndopManiuoOHHbIE TEXHOJIOTHHU, HCIIOJIb3yeMble MPH OCYILECTBIECHNH
o0pa3oBaTe/IbHOIO NpoLecca

Ilepeyenp UCIIONB3yEMOrO IPOrPAMMHOIO 00ECTIEUEHHUS:

Her

[lepedenp UCTIONB3yEMbIX HHGOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:

Her

10. MarepuaibHO-TEXHUYECKOe O0ecnedyeHue TUCHUIIIMHBI

OcHoBHOE 000py/IOBaHKE, CTEHIbI, MAKETHI, KOMITBIOTEPHAsI TEXHUKA,

. Ne
Bun 3anaruit ayn IIPEyCTaHOBJIEHHOE IPOrpaMMHOE 0OecIieueHIe, UCTIONIb3yeMOe JUIs
ol pa3IMYHBIX BUAOB 3aHATHIA
JlaGopatopusie [245Mm
KOMILIEKCHI J1a00paToOpHOro 000py10BaHUS
3aHATHUS (1)
443
Jlexumu (1) KOMITBIOTEpHAs TEXHUKA, KaMepa, YKpaH, IEMOHCTPALMOHHOE 000py/I0BaHNE
JlaGoparopHsie (3453
KOMIIbIOTEpHAsi TEXHUKA, KOMILIEKCHI JJAOOpaTOPHOro 000py10BaHUs
3aHATHSA (1)
JlabGopatopusie |3450
KOMILIEKCHI J1a00paToOpHOro 000pyI0BaHUS
3aHATHUS (1)




