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1. OPTAHU3AIIUSA CAMOCTOSTEJBbHOM PABOTBI

1.1.0Opranu3aimoHHO-METOAMYECKHUE TaHHbIE JUCITUTUTHHBI

OO0yt 06beM 4acoB 10 BUAAM CaMOCTOSTENEHON paboTh

o HaunmenoBanne TeMbl N HOIMOTOBKA WHIMBUIyalIbHbIC | CAMOCTOATENbHOS | o
=y e(bj aTa/acce JIOMAIIITTHE fByHcHue 3aH;IHTI/I$IM (Tk3)
(paBorst)
’ pedep saganust (MA3) | Bonpocos (CUB)
1 2 3 4 5 6 7
KunemaTnka 1 tuHaAMHUKa
1 1A 8 35 6
MaTepUaATbHON TOUKH
2 MexaHuKa TBEPIOTO TeJa U 6 20
CIUTOIIHBIX CPeJ 10
OCHOBBI MOJIEKYJISIPHO-
3 KYIAD 8 20 4
KHHETHYCCKOW TCOPHU
OCHOBBI TEPMOJIUHAMUKHU U
4 pMOZL 7 30 2
CTPOCHHUE BEIIECTBA
5 |Qnekrpocratuka 3 8 2
TTocTossHHBINM
6 . 3 5 2
AIEKTPUUYCCKUIA TOK
7 |DnekTpoMarHeTu3mM 2 5 -
8 DneKTpOMarHUTHBIE 2 6
KO0JIEOaHUS ¥ BOJIHBI
9 UnTepdepenmms u 5 8 2
nudpakius cBera 10
Tlonsgpusanus U QUCIIEPCHUs
10 PH3AMI H Amcrep 5 12 2
CBETa
KBaHTOBEIC CBOMCTBA
11 |37€KTpOMarHUTHOTO 4 14 -
H3ITY9ICHUS
DeMeHTHI KBAHTOBOK
12 |MexaHUKH U SOepHON 5 6 4

¢bu3ukn




2 METOJUYECKHME PEKOMEHJALIUN
MO NOATI'OTOBKE PE®EPATA
2.1 TpeOoBaHus K cofep:KaHUIO pedepaTa.
Pedepar nomxen conepxars:
1) TUTYJBHBIN JHCT;
2) colepKaHHe;
3) BBeneHHE;
4) OCHOBHAas 4YacCTb;
5) 3aKitOYCHHE;
6) CHIHCOK MCIIOJIb30BAHHOM JIUTEPATYpPhI (HE MEHEE 2-X HCTOYHUKOB).
B nauane pedepara noimkHOE OBITH COEpKaHHME, B KOTOPOM YKa3bIBAIOTCS HOMEpa
CTPaHUL IO OT/AEIbHBIM IJIaBaM.
Bo BBeneHuu cienyer  oTpasuTh  MECTO  pacCMaTpUBaeMoro  Bolpoca B
€CTECTBEHHOHAYYHOU MpoOIeMaTHKE, €r0 TEOPETHUECKOE U MPUKIIAAHOE 3HAYCHHE.
OcHOBHast 4acTh JIOJDKHA H3J1aratbCsi B COOTBETCTBMM C IUJJAHOM, YETKO H
MOCJIEZIOBATENBHO, JKETATeIbHO CBOMMH CIIOBaMHU. B TekcTe MOIKHBI OBITH CCBHUIKM Ha
UCIOJIb30BaHHYIO JHTepaTypy. IIpu [10CIOBHOM BOCHpPOM3BEACHUM MaTepuaia Kaxaas
UTaTa JOJKHA UMETh CCBUIKY Ha COOTBETCTBYIOILYIO MO3HUIMIO B CIUCKE MCHOJIb30BAaHHOU
JUTEPATYpbl C yKa3aHHMEM HOMEPOB CTpaHwuil, Hanpumep /3, c¢.56/ wmu "B pabore [2]
paccMoTpeHsbl...." Kaxzaas riaBa TeKcTa JOJDKHA HAYMHATBCS C HOBOT'O JIMCTA, HE3aBUCHUMO
OT TOT'O, T/Ie OKOHYMJIACh MTPEABIIYIIAS.
3aKIr0YeHne JOKHO COJIEPIKaTh KpaTkoe 0000IIeHne pacCMOTPEHHOTO MaTepuaa,
BbIJIEJICHUE HanOoJjee JOCTOBEPHBIX 1 00OCHOBAHHBIX MOJIOXKEHUN U YTBEPXKACHUMN, a TaKXKe
HauOosee NpoOJeMHBIX, pa3pabOTaHHBIX HAa YPOBHE TUIIOTE3, BaXKHOCTh PAaCCMOTPEHHOM
npo0JIeMbl C TOYKU 3PEHHUS NMPAKTUYECKOTO MPUIIOKEHUS, MUPOBO33peHUs. B 31Ol yacTu
ABTOP TOJIBOAUT UTOT PabOTHI, ACTAET KPAaTKUH aHAIN3 U (DOPMYITHPYET BHIBOIBI.
B xonme paboTel mpuiaraeTcs CIMCOK HCIONIb3yeMOW JIMTeparypsl. JlurepatypHbie
MCTOYHMKH CJIEAYET PacoiaraTh B CIEAYIOIIEM MOPSIKE:
1) SHUIUKJIONEIUH, CTIPABOYHUKU;
2) xHuTH 10 Teme pedepara (haMUIHKE U UHAIIUATIBI AaBTOPA, HA3BaHHE KHUTH 03
KaBbIUEK, MECTO HW3JaHUs, HA3BaHHME W3/ATEIbCTBA, TOJ H3AAHUSA, HOMEp
(HOMepa) cTpaHUIbI);
3) raszeTHO-)KypHaJbHbIC CTaThbW (HA3BaHWE CTAThH, HA3BaHUE >KYypHala, TOJ

HU3aHWA, HOMCP U3JaHUA, HOMCP CTpaHI/IIII)I).



2.2 TpeGoBanus Kk opopMiIeHHIO PadOTHI.

OO6muit 006EM paboThl - 15—30 cTpaHuIl MEYaTHOTO TEKCTa (C YYETOM THUTYIBHOTO
JUCTa, COACPXAHUS W CIIHMCKA JIUTEeparypbl) Ha Oymare (opmarta A4, Ha OJHOW CTOPOHE
mucta. TUTyapHBIN THCT 0OPMITSIETCS TIO YKAa3aHHOMY 00pasIry.

HNHTepBanm MeXCTpOUHBIN - mosyTopHbId. [[BeT mipudra - yepusiii. 'apauTtypa mpudra
ocHoBHOro Tekcrta — «Times New Roman» wnm ananoruunas. Kerns (pazmep) ot 12 no 14
nyHKTOB. Pa3sMepsl moseii cTpaHuipl: geBoe — 25 MM, BepxHee, U HiwkHee - 20, mpaBoe — 15
mM. @Dopmar ab3ama: TOTHOE BBIpaBHHBAHHE («10 ImUpUHE»). OTCTYym KpacHOW CTPOKHU
OJIMHAKOBBI1 110 BCEMY TEKCTY.

PaGora momikHa MMETh CKBO3HYIO Hymepaluio apadbckumu nudpamu. Homep crpanuis
CTaBHUTCS BHU3Y nocepeauHe. TUTYIbHBIN JIMCT BKIIOYAETCS B OOIIYI0 HYMEpAIUIO CTPAaHUII, HO
Ha HEM CaMOM HOMEp HE IPOCTaBJISIETCA. JTO 3HAYUT, YTO OH JOJDKEH paccMaTpUBATbCA Kak
nepBasi CTpaHMIIa Baliei paboThl, CTpaHMIIA OTJIABJICHHS] — KaK BTOpas, CTpaHUIA, Ha KOTOPOU
HAYMHAETCS BBEJIEHUE, — KaK TPEThs, M TOJbKO HA YETBEPTOW CTpaHUIIE, TaM, IJI€ UAET YUCTHIN
TEKCT, CTABUTCSI HOMEP «4».

Crpanuiibl, Ha KOTOPBIX HAUMHAIOTCS BBEACHUE, 3aKII0UEHNE, KaK/Jas U3 IJ1aB OCHOBHOM
YacTH, BXOAST B CKBO3HYIO HYMEpalHMio, HO Ha HUX HOMEp He cTaBUTCi. Bce CTpyKTypHBIE
3JIEMEHTHI TeKCTa, KpoMe maparpadoB BHYTPHU IJIaB, HAUMHAIOTCS C HOBOW CTPAHUIIBL.

I'maBel ¥ maparpadsl JOJDKHBI UMETh 3arojioBKH. Ilepea 3aroloBKOM CTaBUTCS HOMEp
IJ1aBbl WK Taparpada, HO HE MHUIIETCS caMO CJIOBO «TJlaBay WM «maparpady (CTaBUTCS 3HAK
naparpadga). 3aroyioBku riaB, ciioBa «BBeaeHue», «3akioueHue», «OriaBieHuey», «Crucok
UCMOJIb30BaHHBIX ~ MCTOYHHMKOB)»  TI€YaTalOTCAd  IOJHOCTBIO  HPOMHUCHBIMH  OyKBaMM U
pa3MenarTcs mocepeinHe CTPOKU. Touka B KOHIE TaKuX 3arjaBuil He cTaBUTCs. B 3armaBusix
HEJOIyCTUM NEPEHOC CIIOB.

Ecnu B paboTe HCronb3yroTCs TaOIMIIBI, OHU PAa3MEIIAIOTCS 10 MOPAIKY U CHAOXKAIOTCS
€IMHOM HyMepalnueil Ha MpoTsHKeHUM Bcel paboThl. Hax kaxmoil m3 HMX Momeniaercsi ciIoBO
«Tabn.» U nopsaAKoBbId HoMep. Hike maer 3aronoBok (Ha3BaHME TaOJIMLBI, OTpa)karollee ee
cojlepkaHue). AHAJOTUYHO pa3MENIaloTcs BHYTPH TeKcTa cxeMbl (Haamuch «Cxemay,
HOPSIKOBBIM HOMEp, Ha3BaHUE).

2.3 Kpurtepuu ouenku pedepara:

- IPaBUJILHOCTH M aKKYpaTHOCTb O(OPMIICHHUS;

- aKTYaJIbHOCTh TEMBI;

- COOTBETCTBHUE CO/IEpP>KaHuUsl pabOThI BEIOPAaHHON TeMe;

- CTCIICHb CaMOCTOATCIIbHOCTU aBTOpa P OCBCIICHUN TCMBbI;
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3. METOAUYECKHUE PEKOMEHJIAIIUUA 110 BBIIIOJIHEHHUIO
VUHIUBUAYAJBHBIX JOMAIIHUX 3AJAHUM
3.1 Coaepxxanne MHANBUAYAIBHBIX JOMAIIHUX 32/IaHUI (KOHTPOJILHAsA padoTa)

BbimonHeHne  KOHTPOJBHBIX  PabOT  CTYIEHTOM M PELEH3UPOBAaHHE HX
npenojiaBaTesaeM IpecieayloT JABE LEIH: BO-IEPBBIX, OCYLIECTBICHHE KOHTPOJSA 3a
paboTOl CTyAEHTa; BO-BTOPBIX, OKa3aHUE €My IIOMOUIM B BOIPOCAX, KOTOPBIE OKa3alIKCh
¢J1a00 YCBOCHHBIMH MJIM HEMIOHATHBIMU CTYZEHTOM.

K BBINOJIHEHMI0O KOHTPOJIBHBIX pPaldoT MO KaXKIOMYy pasjelay Kypca (pusnku
CTYIEHT-320YHUK  MNPHUCTYNaeT  TOJAbKO  IOCJe  H3YyYeHHsl  MaTepHaJa,
COOTBETCTBYIOIIEIr0 JAHHOMY pa3Je/ly NPOorpaMMbl, BHUMATEJIbHOT0 03HAKOMJICHUSI
¢ NpUMepaMH pelleHHMs 3a1a4, NPUBEJCHHBIX B JAHHOM IOCOOMH IO KaMXKIOMY
pasjaeny Kypca.

[Ipy  BBIMONHEHWH  KOHTPOJBHBIX  paboT CTYIEHTY  HEo0X0auMO
PYKOBOJICTBOBAThCS CIIEYIOILUM:

1. KonTtponbHbie pabOTHl BBHIOIHSIIOTCS TOJIBKO MO YCIOBHSAM 3a7ad JaHHOTO
nocoOus. 3aMeHa KakOH-TMOO  KOHTPOJBHOM  Jpyroi, B3sATOH U3
AQHAJIOTUYHOTO MTOCOOUS, HO IPYTOTO ro/1a U3/1aHus, HE IOITYCKACeTCH.

2. Jlis 3amevaHuii mpernojaBaTelis Ha CTpaHUIAX TETPAAM OCTABISAIOTCS IOJISA.
Kaxnass crnenyromas 3agaya JOJDKHA HAYMHATBCS C HOBOH CTpaHMIIBL.
VYcnoBust 3a/1a4 NEPenChIBAIOTCS MTOJHOCTBIO 0€3 COKpaIleHUH.

3. Pemrenus 3amaq OMKHBI COMTPOBOXKIATHCS HCYEPIBIBAIOLINMH, HO KPATKHMHU
OOBSICHEHUSIMH, PACKPBIBAEMBIX (U3NYECKUH CMBICI  yINOTPeOIsieMbIX
(dbopMy, W BBIOTHATHCS B COOTBETCTBUHU C IPAaBHJIAMH, HM3JIO)KEHHBIMH B
naparpade «Pemenus 3agau».

4. B koHIIE KOHTPOJIBHOI pabOTHl HEOOXOIUMO yKa3aTh, KAKUM YYCOHHKOM WIIH
y4eOHBIM TOCOOMEM CTYAEHT IMOJIb30BAJICS IPU U3Y4YEeHUU (PU3HKU (Ha3BaHUE
yueOHUKa, aBTOP, F0J1 U3aHUS).

S. B cnywae, ecnu KoHTposibHas paboTa HpU PELEH3UPOBAHUHM HE 3auTeHa,
CTYACHT 0053aH MPEJCTaBUTh €€ Ha MOBTOPHYIO PELEH3UI0, BKIIOUYNB B HEe
T€ 3aJayud, PeLIeHHs KOTOPBIX OKa3zalnuch HeBepHbIMH. [loBTOpHas paboTa
MIPEJICTaBIsIeTCS BMECTE C HE3aUTEHHOM paboToil.

6. 3ayTeHHble KOHTPOJbHbIE PabOThI MPEeNbABIAIOTCA 3Kk3aMeHaropy. CTyneHT
JOJDKEH OBITHh TOTOB JIaTh BO BpEMsl DK3aMEHa IOSICHEHHsS IO CYIIECTBY
peleHus 3aa4, BXOAALIMX B €r0 KOHTPOJIbHbIE pabOTHI.

7. Br16op 3amau mpou3BOIUTCS MO MPUBEACHHOW HIDKE TAOJHIIE CIICTYIOITUM
oOpazoM: B  mepBoM  cronOne  Tabmumbl  BbIOMpaeTcs — 1udpa,
COOTBETCTBYIOIAs MpeANociaeHed U(Ppe B HOMEpPE 3a4€THOM KHUXKKHU, B
nepBoil cTpoke TabnMIbl BeIOMpaeTcs 1Mdpa, COOTBETCTBYIOIIAs MOCIETHEH
muppe B HOMEpE 3aUeTHOW KHWKKH, Ha TEPEeceueHWH IAaHHOH CTPOKH H
cTOos0Ia HAXOUTCS STUeiKa C HOMEepaMHt 3aJJaHui IS 33/1aHHOTO BapHaHTA.



Homepa 3aga4 1J1s1 KOHTPOJIbHOM PadoThI MO PU3UKeE

Tlocnennss 0 1 2 3 4 5 6 7 8 9

Hudpa
HOMeEpa
3a4ETHOM
KHH)KKH

IIpeanocnen
HSS

0 10, 28, 10, 28, 20, 27, 10, 24, 1,19,27, | 10,23, 10, 22, 20, 32, 10, 31, 20, 32,
50, 70, 50, 70, 60, 74, 51,72, 49, 69, 47,76, 51, 69, 57,78, 53, 62, 55, 80,
101, 116, | 101,108, | 100,121, | 91,118, 88, 118, 88, 115, 72,101, 99, 109, 98, 124, 90, 124,
148,161, | 127,161, | 130,142, | 139,157, | 125,156, | 125,156, | 129,160, | 138,157, | 129,154, | 139, 155,
180,192 | 181.191 | 176,196 | 173,199 | 165,184 | 167,188 | 177,192 | 175,199 173,190 | 178,196

1 1,24,42, | 11,31, 1,25,49, | 20,31, 3,20,47, | 11, 26, 21, 49, 1, 30,45, | 11,22, 1, 23, 32,
61, 83, 51, 71, 63, 86, 52, 73, 65, 86, 54, 77, 64, 87, 76, 94, 30, 48, 52, 63,
102, 122, | 89, 109, 115,126, | 92,112, 114,124, | 99, 102, 108, 149, | 122,133, | 70,92, 84,103,
148,162, | 128,145, | 160, 181, | 140,143, | 150, 163, | 124,149, | 165,184, | 146,179, | 130,142, | 150, 164,

182 169,192 | 192 174,200 | 183 166,185 | 193,200 | 190 171,198 | 184

2 2,25,41, | 12,33, 2,26,42, | 22,32, 2,24,50, | 12,31, 22,43, 2,30,46, | 12,29, 2,25, 34,
77,81, 52,72, 64, 85, 53, 66, 67, 87, 53, 72, 69, 94, 67,101, 47,717, 58, 78,
103, 123. | 90, 117, 105,135, | 93,119, 105, 134, | 92, 110, 107,135, | 134,147, | 91,132, 97, 119,
149, 137,153, | 159,180, | 132,155, | 151,164, | 139,144, | 148,161, | 173,185, | 145,172, | 140, 168,
163,183 170,193 | 194 175,196 | 182 178,196 | 180,192 | 191 181,197 | 189

3 3,26,43, | 13,35, 3,30,45, | 13,38, 13, 33, 13, 39, 23, 32, 3,29,48, | 13,21, 3,26, 49,
63, 84, 53,73, 75, 87, 57, 62, 51, 70, 55, 73, 48, 76, 69, 83, 43, 63, 74,100,

113,133, | 91, 110, 107,136, | 97,120, 94,107, 93, 118, 87, 105, 104,125, | 112,131, | 124,136,
150, 164, | 129,158, | 161,183, | 131,142, | 135,146, | 140,154, | 126,163, | 157,175, | 140,153, | 162, 175,

184 177,194 | 191 170,194 | 166, 185 173,197 183,194 | 186, 196 178,196 | 200
4 4,30, 44, | 14,38, 4,29,46, | 24,39, 4,26,41, | 14,36, 24,41, 4,21,47, | 14,32, 4,30, 42,
64, 82, 55, 66, 76, 88, 55, 78, 61, 80, 57, 78, 77, 83, 70, 84, 50, 72, 63, 84,

104,124, | 92,118, 108, 148, | 98,111, 98, 106, 95, 120, 102,122, | 114,139, | 119,127, | 103, 150,
151,165, 138,144, | 163,184, | 136,145, | 140,154, | 132,156, 149,160, | 157,174, | 136,144, | 164, 184,
185 171,195 193 177,195 171,194 174, 196 179,191 196 173,192 191

3AJAHUSA JJI1 KOHTPOJIbHOM PABOTHI.

MexaHuka

1. Jlerkoroii aBroMo6MIb HHHOM |; = 4,5 M, JBHKYIIMKCS CO CKOPOCThIO U; = 90 KM/4, OOrOHSIET aBTOIIOE3 ]

anuHoit |, = 15 M, ABMXKymuiica co ckopocTeio U, = 60 km/u. Onpenenuts JIMHY ydacTka obrona L, T.e.
paccTosiHie MEXy TOYKOM, B KOTOPO# mepeqHuii 6amiep aBTOMOOWIIS MOPABHSAETCS C 3aHUM OaMmepoM
aBTOIOE3/1a, U TOYKOH, B KOTOPOH 3aaHuii Oamrep aBTOMOOHIS MOPAaBHIETCS C MEpPeJHUM OamIepom

1
apronoesna. Kak namenurcs L, ecinu cKOpocTh aBTOMOOMIIS YMEHBIIUTCA 10 U; =75 km/u?

2. C NmoMOIIbI0 PEHTIeHOBCKOIO Jla3epa, pacrhojiokKeHHOro Ha Kpyrosoil op6ute H = 150 km, Tpebyercs
YHHYTOXHUThH KPBUTATYIO pakeTy JIHHOM | = 5 M, ABMXKYIIYIOCS TOPH30HTAIBHO CO CKOPOCThI0 V=300 m/c
Ha BbicoTe h = 15 m. Kakoe paccrosiHue NpOJIETHT pakeTa 3a NPOMEKYTOK BPEMEHU MEXy "BhIcTpesioM" u
ee nopaxeaneM? Creayer Jin BBOAUTH YIPEXKACHNE B HAIIPaBJICHUE JIA3€PHOTO Jryda?

3. CkopocThb Tena, ABHXKYIIETocs MPSAMOJHHEHHO, MEHAETCA 10 3aKOHY U = A+Bt+Ct?, rae 4 = 1 m/c;
B= 3 m/c% C= 6 m/c®. Kakoe paccTosiHUE MPOMAET TENO K MOMEHTY BPEMEHH, KOTJla €r0 YCKOPEHUE CTAHET
paBHEM a =21 M/c*?

4. Teno OBHKETCS BIOJb OCH X COTJIACHO YpPaBHEHUIO X = A+Bt+Ct2+Dt3, rie B=2wm/c; C=1 M/Cz; D=10,5
m/c®. Kakoit MyTh S OHO MPOWJET 32 MPOMEKYTOK BPEMEHH, B TEUYCHHUE KOTOPOTO €ro YCKOPEHHE BO3PACTET C ¢y
=5m’ noa,= 11 Mk

5. Ckopoctu AByX Tel, ABHKYIIMXCS BIOIb OCH X, H3MEHSIOTCS COIVIACHO ypaBHEHUAM U; = A;+Bit+Cit 2 n

U, = Ay+Byt+Cyt?, te Ay = 2 m/c; By = 5 m/c? ; Ay=10m/c; Bo= 1 M/c”; Gy = Gy = 0,3 w/c®. TTepBoe Teno
CTapTyET U3 TOYKHU X1 = 0, a BTOPOE€ - U3 TOYKH Xy =10 M. OHpeILGJ‘II/ITL YCKOpCHHA TCJI B MOMEHT, KOT'Zla IIEPBOC
TE€JI0 JOTOHUT BTOPOEC.

6. MarepuanbHas TOuKa JBIDKETCS IO OKPYKHOCTH paauyca R=10cM cOracHO YpaBHEHHIO ¢ =
A+Bt+Ct?+Dt’, rae A=10pan, B = 2 pax /c; C = 1 pax /c% D= 0,01 pag /c®. Onpenennrs KHHETHYECKYIO
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11.
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13.
14.

15.
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17.

18.

19.

20.

21.

22.

23.
24.

JHEPTrUIo TOYKH Yepe3 |MHUH ABMXKeHUs, eciu ee Macca 10r.

KoopnuHaTsl ABYX Ten, ABHXKYIIUXCS BIOJIb OCH X, H3MEHSIOTCS COTJIACHO ypaBHEHUSIM X1= A1+Bt+Cit 2 u
Xp = AptBot+Cot?, rme Ar =2 M; By =5 Mm/c ; Ay=10M; By=1m/c; Ci =07 />, Cy=03 m/c>. B kaxoit
MOMEHT BPEMEHH CKOPOCTH Tel OyIayT OMMHAKOBEI? HaifTi cpeHIor0 CKOPOCTH TEJ 32 3TOT HPOMEKYTOK BPEMEHH.

yI‘HOBaH CKOpOCTL TCiIa, ,HBI/I)KyL[IeFOCﬂ 10 Opr)KHOCTI/I pa,unyca 2OCM, MCHSCTCS II0 3aKOHy ® =

A+Bt+Ct2, rne A = 5 pan /c; B=2 pan /cz; C= 0,5 pan /c3. C xakum yCKOpeHHeM OyneT ABUTATHCS TEIOo
yepe3 5c mocie Hayana JBKeHHA? Omnpenenute cpegHee YIIOBOE YCKOPEHHE IBIDKEHHS 3a 3TOT
MPOMEXYTOK BPEMEHU.

Ha oxHopoanblit OapabaH Maccoit m=3 kr neiictByeT Topmo3siuii MomMeHT M = 15 MH'M Tak, 4ro yrioBas
CKOpOCTh ® OapabaHa MEHSETCS CO BPEMEHEM COracHO ypaBHeHuto o= B+Ct, rme B = 16 ¢t c=-1c¢2
Onpenenuts: 1) qnamerp Oapadana; 2) 9ucio 000pOTOB, KOTOPOE OH CAENAET 0 TOJTHON OCTaHOBKH.

Iepen aBromobmIeM «Kurymm», IBImKyImMcs co ckopocTbio 80 kM/4, Ha paccTosHuH 10 M OT HEro BHE3aITHO
HOSIBIIAETCA TPY30BUK. KakuM MOIDKHO OBITh MHHHMAJIBHOE YCKOpEHHE TOpPMOKeHus <« Kurynei», aToObl He
MPOU30IILIO CTOJIKHOBEHHMS, €CIIU TPY30BUK JIBHXKETCS PABHOMEPHO CO CKOPOCTHIO 44 KMm/4?

3a mammno# «JKurynm», KoTopas exaiga co CKOpocThio 54 kM/4, Ha paccrossHud 20 M okazaics «KAMA3y,
JBIDKyIIniics co ckopocteio 90 kM/4. Kakum moikHO OBITH MHHHMMallbHOE ycKopeHue <«OKuryineit», 4ToObl
UHTEpBaJl MEXAYy MallMHaMH ocTaBaicid He MeHee SM? J[BmxkeHue «Kurynei» cuutaTb paBHOYCKOPEHHBIM,
«KAMA3a» - paBHOMEPHBIM.

JIBa aBTOMOOMIIS IBIKYTCSI TIO IIOCCE TIO CIACTYIOIINM 3aKOHAM: X; = 5t+0,2t2 U X, = 24-4t. Hatiti Bpems tp u
MECTO Xp MX BcTpeur. OIpenennuTh MECTO HAXOKAEHHS IIEPBOTO aBTOMOOWIS X; B MOMEHT BPEMEHH, KOTJa
BTOPOI HAXOJMJIICS B TOUKE Xp=0M.

JlBa Tena ABIDKYTCS TAK, 9TO MX KOOPIMHATHI M3MCHSIOTCS COMIACHO 3aKOHAM: X;=-3+2t+t% u X, = 7-8t+t%.
OnpenenuTs OTHOCUTENbHYIO CKOPOCTh T€JI B MOMEHT MX BCTPEUH.

ABTOMOOMIIb HAUMHACT CITYCKaThCs C TOPHI 0€3 HavaabHOM CKOPOCTH U 3a 1 MUHYTy nproOpeTaeT cKopocTh 27
KM/4. OZHOBPEMEHHO HABCTPEUy €My HAUMHAET MOJABEM B TOPY aBTOMOOMIIb, MMEIOIINI HadaJIbHYIO CKOPOCTh
20 m/c. 3a 1 MHHYTY CKOPOCTh BTOpPOTO aBTOMOOWIII yMeHbImaeTcs a0 8 m/c. Kakoe paccrosHume Oynmer
paznensaTh aBTOMOOWIM 4epe3 Bpems 80c mocie Hayajga ABMIKEHHS, €CIM JUIMHA ropbl 2 kM? JIBibkeHue
aBTOMOOWJIEH CUNTATh PABHOYCKOPEHHBIM.

Mumo mnocta JIIC mporren aBTOMOOWIb, KOTOPBIHA JABHUTAJICA C MOCTOSHHOW CKOPOCThIO 72 kM/u. Uepes 2
MHUHYTHI OT II0CTa OMPABUIICA B TOM KE HAIIPABICHHH BTOPOI aBTOMOOWIIb, KOTOPHIN B TEUCHHE 25 ¢ IBUTAJICA
paBHOycKopeHHO. JlocTurayB ckoctu 90 KM/4, OH Jajiee JBIKETCS paBHOMepHO. Uepes kakoe BpeMs, CUUTas OT
Havaia JBIYKCHUS BTOPOTO aBTOMOOWIIS, M Ha KaKOM PACCTOSHHH OT IIOCTa BTOPOIl aBTOMOOWIB JOTOHUT
nepBBIA?

I'py3oBuK B3s1 Ha OYKCHp JIETKOBOW aBTOMOOWIb Maccod 2T W, ABHUTrasiCh PaBHOYCKOPEHHO, 3a 50 cekyHI
mpoexan 400m. Ha CKOJNBKO TpH 3TOM YAJUHSETCS TPOC, COCTUHSIONIUN aBTOMOOWIIN, €CIM €ro KECTKOCTb
k=2-10° H/m? TPEHUE HE YUYUTHIBATD.

Ecmu x teny npunoxuts cuny 120 H moz yriiom 60° k TOPU30HTY, TO Telo OyaeT JABUraThcsi paBHOMepHO. C
KAKHM YCKOPEHHEM OyJIeT JBHTaThCs TEN0, ECIM Ty JKe CHITy MpHIOKHTE mo yriom 30° k ropusonTy? Macca
Tena 25Kr.

MarauTt A Maccoil 5 Kr mpuTsAruBaeTcs K cTeHke ¢ cmwioi Fi=5 H. Ecim k MarHuTy NpUIIOKHUTH €Ie CHITY
F,=20 H, HampaBieHHYI0 BBEpX M COCTaBIAIOLIYIO 30° co cremkoii, TO Kylla U C KaKUM YCKOpeHHeM OyjaeT
neuratecst MarHuT? Koaddurmment TpeHus Mexnay cTeHkod u MarHutoM U=0,2. Ilpm Kakux 3HAYEHHAX
k03¢ dULKeHTa MATHUT He OyJeT ABUraThCs?

Kakyto pabory cosepiiaer asurateis aBToMoOms «JKurymu» maccoit 1,31, Ha NEpBBIX 75M MyTH, €CIU 3TO
paccrostane aBTOMOOWIE mpoxomuT 3a Bpems 10c? Kosddumuent comporusnenus apmwkeHuro paseH 0,05.
Yemy Oyner paBHa paboTa CHIIBI TSHDKECTH HA 3TOM YJacTKe IMyTH?

Tpancnoprep noJHUMAET MECOK B Ky30B aBTOMOOWs. JlJIMHA JIEHTHI TpaHCIoOpTepa 3M, Yroj HakKJIOHa ee K
ropisonty 30°. KIIJ| tpancrmoprepa 85%. MOIIHOCT pasBHBacMasi SJICKTPOABHTATENEM TpaHCIopTepa 3,5
KkBT. 3a xakoe BpeMs TpaHCIOpTep 3arpy3uT 6 TOHH mecka?

Teno maccoif B 5 Kr ymapsieTcss 0 HETOIBM)XKHOE TEJIO0 MAacco 2,5 Kr, KOTOpoe IOocjie ynapa HayWHaeT
JBUraTthbcsl ¢ KuUHeTHueckoil sHeprued B 5 JIk. CuuTas ynap LEHTpalbHbIM M HEYNPYTHM, HalTH
KMHETHYECKYIO DHEPTUIO IIEPBOTO Tela 10 U TOcIe yaapa.

Cgato maccoii 100kr 3a0uBaroT B rpyHT KonpoM Maccoit 400kr. Konep cBo60HO majfaer ¢ BEICOTHI 5 M, U ITpH
KaXJIOM €ro yAape cBas OIycKaeTcs Ha TIyOomHy 25cM. OnpenenuTs CHITy COTNPOTHUBICHUS TPYHTA, CUUTAs €€
noctostHHOM, 1 KIIJl ynapa xomnpa o cBaro.

Teno Maccoli B 3 KT IBUXKETCSI CO CKOPOCTBIO 4 M/C M yAapsieTCsl O HEMOIBUXKHOE TEJI0 TaKoH ke Macchl. Canrast
yJlap HEHTPaIbHBIM U HEYNPYTHM, HAlTH KOJIMYECTBO TEIUIa, BhIJCIUBIICECS PHU yaape.

lap maccoit m = 1 kr, Karsmuiics 0e3 CKOJbXKEHHS, YAapsieTcs O CTEHKY M OTKaThIBAeTCcs OT Hee.
CkopocTh mapa 1o yaapa cTeaky v; = 0.1 m/c, mocne ymapa v, = 0,08 m/c. Haiitn konmmuecTBo Terna,
BBIJICTIMBIIICECS TIPH yAape.
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OO6pyY M IHCK MMCIOT OJMHAKOBYIO Maccy M KaTiITCAd 0€3 CKOJIbXCHHS C ONMHAKOBOW JHMHEHHOU
ckopocThio V. Kunerndeckas sHeprus oopyda 40 k. HaliTh KHHETHYECKYIO
SHEPTHIO JHCKA.

CransHOM mapuk Maccoi m = 20r, magaetr ¢ BbICOTHI hy = 1 M Ha
CTAJbHYI0 IUIMTY, OTCKAKMBAET OT Hee Ha Bhicory h, - 0,81 m. Haiitu
KOJIMYECTBO TEIUIa, BBIJICIUBILEECS IIPH yape.

HenonsmwkHbIH MaxoBUK moJ JaedcTBHeM MomeHTa cuial M= 0,8 H-M HauuHaer
Bpamarbes U uepes t = 2 ¢ memaer N = 8 oGoporoB. Onpenenute MOMEHT
MHEpIUHN J MaXOBHKA U €r0 YIJOBYIO CKOPOCTh (®; depe3 t; = 1 ¢ mocne Havama
JBIDKCHUSL.

JluneiiHast CKOPOCTb U TOYEK, pAcCIOJOKEHHBIX Ha OOKOBOIl MOBEPXHOCTH
BpAIIAIOIIETOCS OAHOPOAHOTO IIMJIMHIpPA, MEHSIETCS CO BPEMEHEM COTJIAcHO
ypaBHeHno U =A+Dt, rme A =0,5 m/c; D=1 m/c?. Onpenenute MOMEHT CHI M, Puc.16
JEHCTBYIOIIMX Ha IIJIMH/p, €CIH €ro Macca paBHa M = 3 kr, a quametp pased d = 10 cm. Ckoibpko 060pOTOB
caenaeT MUIMHLID 3a Bpems t =3 c?

TBepaoe Teno HacaXEHO HAa TOPU30HTAIBHYIO OCh, MPOXOASINYIO depe3 ero neHTp macc (puc.16). Ha ty
)K€ OCh Haca)XKeH JIETKUH OJIOK paxuyca I=5cM, KECTKO NMpHKpEIUIeHHBIH K Teny. K cBoOOgHOMY KOHIY
HUTH, HAMOTaHHOU Ha OJIOK, moaBemieHa rups maccel m=100z. I'upto ormyckator. Uepes Bpems t=2c onHa
omyckaetcs Ha pacctosiuue h=30cu. Haiimire MOMEHT HHEPIMH Tea.

Ban maccoit 100 kr 1 paguycoM 5 cM BpamiaeTcs ¢ 4actoTod 8§ o6/c. K muimHapryYeckoil MOBEpXHOCTH Bana
MPKUMAIOT TOPMO3HYIO KoJoaky cuioit 40 H, mox aeiictBuem KoTopoil Ban ocTaHaBiuBaeTcs 3a Bpems 10C.
Omnpenenure KOAQPUIUESHT TPEHHUS MEXKy BaJIOM M KOJIOAKOM.

CronHOW HUIMHIP Macchl M;=1Kr Haca)XX¢H Ha TOPU3OHTANBHYIO OCh. Ha HUIMHAP HAMOTAH LIHYP, K
CBOOOJTHOMY KOHIIY KOTOPOTO MOJABeNIeHa TUps Macchl mp;=5002. C xakum
YCKOPEHHEM CTaHeT OIyCKaTbCi THpsA, eclnu ee OoTIycTuTh? Ompenenurs
KAHETHYCCKYIO SHEPTHIO CHCTEMBI Yepe3 2¢ MOCie Havala BIKCHHS.

Ha crynmenwarbiit umnuHapuyeckuid 0ok  (puc.17) HaMmoTaHbl B
MPOTHBOIOJIOKHBIX HAIPABICHUAX JBE HUTH C IOJBEIIECHHBIMU K HHUM
rpysamu mMaccel M;=200r u m,=400r Haligure yckopeHue rpy3oB u cuiay [ R
HaTsDKEHW HATeH. MOMEHT wWHepuuu OJIoKa 0,68Kkr-M?%, paauyc !
COOTBETCTBYIOIINX y4acTKOB 0y0ka Ry =6cm u Ry=10cwm. \\/

Ha MmaxoBUK, HacaXKCHHbI Ha KOJEHYATbl Bajl ABUIaTeNsl BHYTPEHHETO
CropaHus, HaMOTaHa BEpPEBKAa, JACPHYB 3a KOTOPYIO MOXHO pPaCKpPyTHUTh
MaxoOBHK W 3aIlyCTHTh JBHUraTeib. KakoBa NOKHAa OBITH JIMHA BEpeBKH |,

€CIIi HM3BECTHO: CHJIa HATsOKeHHs BepeBkH paBHa F= 160 H; cymmaphbIi |:|m1
MOMEHT WHEDLHH MaXOBHKA M KOIEHUYATOro Bana paBeH J=0,27 Kr-m’;
JIBUTATEJIb 3allyCKaeTcs P 9acTOTe BpalleHns MaxoBuka N = 280 o6/mMun? I:I m;
Ha Bamuk pagmyca lcM IUIOTHO HacakeH CIDIONIHOM juck (puc.18). MomeHT 7

WHEPLUMH 3TON CUCTEMBl OTHOCUTEIBHO OCH O,SKF'MZ, Macca 2xe. Ha Banuk ﬂﬂm
CUMMETPUYHO HaMmMoTaHbl JBe HHUTH. C KakuM YCKOpEHHEM OyaeT
OMYyCKaThCs CHCTEMa, €ClIM €€ OTNYCTUTh? OmnpeaenuTe CUIbl HATSKEHUS
HUTEH.

LI

Potop HekoToporo arperata CHa0XXeH IHUCKOBBIM TOPMO30M. OTOT TOPMO3
COCTOHT W3 JIBYX OWCKOB paamyca 15cM, OOMH M3 KOTOPBIX 3aKpeIUICH Ha OCH
poTopa, a Ipyroil, TUIIEHHBIN BO3MOKHOCTHA BpalIaThCs, MOXKET MPUKUMATHCS K Puc.18
nepBomy ¢ cuioir 100H. Topmo3 BKITIO9alOT B MOMEHT, KOT/Ia POTOP BPAIIaeTCs C

yIIoBoi ckopocThio 50 paa/c. MOMEHT WHEpPIMU pOTOopa MeCTe ¢ IMCKOM TopMmo3a paseH 0, 628Kkr M.
Koaddunment tpenus mexny auckamu pased 0,25. Cuuras, 94To cuia paBHOMEPHO paclpenelieHa Mo
MOBEPXHOCTH JIUCKOB OIPEACINUTH CKOIBKO 000POTOB CAeIaeT pOTOP O MOTHOH OCTAaHOBKH.

[

T

PacnonoskeHHBI TOPU30HTAIBHO OJHOPOIHBIN IUIHHAP Macchl 10kr Bpamaercs 0e3 TpPeHUS BOKPYT
CBOEH ocH MoJ OeMCTBHEM Ipy3a Macchl 1Kr, IPUKPEILNIEHHOTO K JIETKOW HUTHU, HAMOTaHHOW Ha LUJIUHID.
HaiiTu kuHEeTHYeCKyI0 SHEPTHUI0 CUCTEMBI Yepe3 3,53¢ mocie Havalla ABUKEHHUS.

OIHOPOIHBIA CTEepXKEHb UIMHOW |M MOXeT cBOOOJHO BpamaThCs OTHOCHTEIHHO TOPHU30HTAIBHOW OCH,
OTCTOSIIIIEH OT BEpXHEro KOHIa CTEP)KHS Ha paccTosiHue 10cM. CTep’KeHb OTKJIOHUIN B TOPU30HTAIHHOE
MOJIOKEHHe M oTmycTwnH. Kakylo cKopocTs OyneT HMeTb HIDKHHH KOHEL CTEepXHS B MOMEHT
MPOXO0KACHUS MOJIOKEHUS paBHOBeCUs?

MarepuanbHasi Touka coBepuiaeT kosiebaHus mo 3akony X= 0,2cos (15xnt+n). Cunras, 4To Macca TOYKH
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100r, HaWiTH cuiy, HEWCTBYIONIyI0 Ha Hee B MOMEHT BpeMeHH t=1 c, a TakKe KHHETHYECKYIO H
MOTEHLMAJIbHYIO SHEPTHH B 9TOT MOMEHT BpeMeHH. UeMy paBHa MoJiHas dSHeprus tesa?

JlBmkeHure Tema Maccoil 2 Kr ommchiBaercs 3akoHoM X= 0,8sin (wt+m/2). OmnpenenuTh SHEPTHIO
KOJICOJIFOIIETOCs Tella U MaKCUMAIIbHYIO CHITY, ACHCTBYIONYIO HA HETO.

KakoBa aMIuinTyga rapMOHMYECKUX KoJIeOaHM Tela, eClu TMOJIHAS dHeprus koicbanui paBua 10 [k, a
MaKCUMaJbHas CHiia, NeHCTByOmas Ha Tejo, F = 10°H?

IMoxHas »HEprus Teia, COBEPIIAIOIIETO TAPMOHHYECKUE KOJIeOaHUs 10 CHHYCOWAAIbHOMY 3aKOHY paBHa
30 mx]k; MakcuManbHas cujia, AciicTByromas Ha teno, F=1,5 mH. HamucaTh 3aK0H ABUXKCHHUS 3TOTO
Tela, eCIU Mepuoa Koyebanuu 2¢ U HavalbHas Qasa Qo=m/3.

[InaTdopma coBepmiaeT rapMOHHYECKHE KOJIeOaHUs B TOPU3OHTAIBHON TIIOCKOCTH € 4acToToi v =2 i u
aMmuTynod 1 cM. Ha muatdopMe JEKHUT TPy3, KOIPPUIHEHT TpeHHs KoToporo o miaatdpopmy p=0,2.
Byner nmu rpy3 ckonp3uTh mo miaatdopme? OTBEeT 000CHOBATH.

Hammcate 3akoH TapMOHHMYECKHX KOJICOAHHMI TOUYKH, €CIM €€ MaKCHMaJbHOe ycKopeHue paBHO 49,3
cM/c?, mepuon koneGaHmMii 2C M CMEIICHHE TOYKH OT MONOXKCHHS PABHOBECHS B HAYANBHBIN MOMEHT
BpEeMeHH Xg = 2,5 cM. KonebaHust mpoUCXOAST M0 3aKOHY CHHYcCA.

OnpenenuTh MakCUMaJIbHOE CMEIIEHHUE OT MOJIOXKEHHSI paBHOBECHs Tpy3a Maccoil 640 r, 3aKpemieHHOTO
Ha TpyX)uHe x)ecTkocThio 400 H/M, eciiu OH MPOXOIUT MOJIOKEHUE PABHOBECHS CO CKOPOCThIO 1 M/C.

Hebompmo#t rpy3 maccoir 100r momBemeH Ha MPYXHHE M COBEPIIACT TapMOHHWYECKHE KOJIeOaHUS.
W3BecTHO, 4TO HAMOOJBIIAs CKOPOCTh I'PY3a Vmax = 0,1 M/C 1 HauboJbIlIee €ro OTKIOHEHHE OT MOJIOKECHUS
PaBHOBECHS Xmax = 1cM. KakoBa skecTKOCTb NPy KUHBI?

Touka coBepIliaeT rapMOHHYECKHE KoyiebaHust o 3aKoHy x=5sin (2t). Haiiti MOMEHT BpeMeHH, KOra BO3BPAIIIAIOLIas
CHJIa BIIEPBBIC JOCTHUIIIA 3HaYeHus F = 5 - 10® H, a noTeHnmanbHas sHeprus crana E; =6 - 107 JIx.

I/IMHyJ'ILC TCJa, COBCPLIANOIICTO TAPMOHHUYICCKHUC KOJ'IC68.HI/I$I, U3MCHACTCA CO BPEMCHEM II0 3aKOHY P = Do COS(

T ™ .
;t + E) , TJAC Po - MOJIOXKUTCIIbHAsA IMTOCTOAHHA. ‘-Iepe3 KaKO€ BpEMs IMOCJIC Ha4aJla ABHIKCHUSA TCJIO BO BTOPOU

pa3 AOCTUTHET MOJIOKCHUA paBHOBeCI/IH?

Teno maccoit m = 100 r pacraruBaer npyxuHy Ha AX = 4,9cm. Uemy paBHa IOJIHAsI DHEPTHS
KOJIeOaHM 3TOTO TeJa, eCIIM ero CMECTUTh 110 BEPTHUKANIN Ha Xo = 10 cM 1 oTIrycTuTh?

OrnpenenuTh Maccy rpy3a, KoJeOIIonerocs Ha npyxune xectkocthio K = 300 H/m, ecnu nipu amruturye
KosebaHuii A =2 ¢M OH UMEET MAaKCUMAJIbHYIO CKOPOCTh Vmax = 3 M/C.

K npyxuHe, BepXHUH KOHEI] KOTOPOH 3akpeljieH, mojaBemieH rpy3 maccod m = 0,1 xr. Xectkocts
npyxubl k= 40 H/m. OnpenenuTp NepHoOA BEPTUKAIBHBIX KOJIEOAHWH CUCTEMBI W aMIUTHTYAY
KoneOaHuil, eciii B HaYaJbHBII MOMEHT BPEMEHHM TPy3 OTTSHYT BHHM3 OT IOJOXKCHHS DPaBHOBECHS Ha
paccTosiHHe Xo = 10 ¢M 1 eMy co00LIeHa CKOPOCTh Vg = 3,5 M/c, HalpaBJICHHAs BBEPX.

I'py3s maccoit m = 200 r, nmoaBeUIeHHBI Ha MNpyXUHE KecTKocThio k= 150 H/m, cosepimaer
rapMOHHYECKHE KoJIeOaHUsI ¢ aMIUTUTYI0H A = 2 cM. OnpeieTuTh YHEPTUIO U 4acTOTy KoJiebaHul rpysa.

TepMoauHamMuka.

Hexotopass macca rasza, 3anmmmaromero odosem V; = 101, HaXoguTCs NHOJA AaBiICHHEM pi;= latM mpu
temneparype Ti= 27°C. T'a3 HarpeBaroT MpPU MOCTOSHHOM oObeMe Ha 20°C, a satem MpU TOCTOSIHHOM
naBnennn eme Ha 30°C. Haiftn paboTy, cOBEpIIAeMYIO ra30M IPH MEPEXOe W3 HAYATBHOTO B KOHEYHOE
COCTOSIHHE.

B pesynbTaTe H30TEPMHUECKOrO paciiupeHus npu Temmeparype 27°C ras cosepmaer pabory 1,2 kJIx, npu
3TOM ero 00beM yBeIMunBaeTcs B /1Ba pasza. ONpenenuTh YUCI0 MOJIEKYJI, yYaCTBYIOIIHUX B ATOM IIpoLecce.

B BepTUKanbHOM LMIMHIPE C MIOMAJbI0 OCHOBAaHHUS 10cm?® HaxomuTes ras npu temneparype 17 °C. Ha
BeicoTe h=25 cM OT OCHOBaHHS IMJIMHIPA PACIIONOKEH JICTKHUH MOPIIEHb, HA KOTOPBIA MOCTaBICHA THUPS
BecoM P=20H. kakyio paboTy COBEpIIUT ra3 Ipu PacHIUPEHUH, ECIIU €TO
narpetb Ha At= 100°C? ATmocdeproe maBmennme po=10°Tla. Tpenus B
cucTeme HeT. ke s —

N
w

v
<

Puc.19



55.

56.

57.

58.

99.

60.

61.

62.

63.

64.

65.

66.
67.

68.

69.

70.
71.
72.

73.

Hanx ogauM mMoiieM a3ota (ra3 MOKHO CUMTATh WIACAIbHBIM) COBEPIIAIOT 3aMKHYTHIN IMKJI, H300paXKeHHBII
Ha pucynke 19. M3BecTHO: p;= 2- 10° ITa, V=101, p, = 4~105Ha, V, = 20mn. Beraucauts KITJT nukia.

Temneparypa ropeHuss HEKOTOPOTO XHMHYECKOTO TOIIMBA B BO3QyXe IPH HOPMaJbHOM AaBieHHH T;
=1500K. KakoB MakcuManbHO Bo3MoxHbIH KIIJ[ TenmoBoit MaliuHel, UcHoab3ytomieil 3To Tomnuso? Poss
XOJIOAWIBHUKA BBINOJHAET OKpYXKaIOUIUi Bo3ayx ¢ Temmnepartypoit T, =300 K.

B kamepe cropanust nBuraTens, pabOTArOIMEro Ha CMECH KHCIOPOAa C BOJOPOIOM, 00pa3yloTcsl ropsdue
BOAsSHBIE Tapel npu paBiueHuun 83,2MIla. Macca mapoB Bomsl 180r. OObem Kkamepsl cropaHus 2.
Omnpenenuts MakcuManbHbIH KIIJI Takoro aBurartemns, ecim TeMmIlepaTypa OTpaOOTaHHBIX mapoB T, =
1000K.

B ycranoBkax ais moAAep)KaHUS PEKOPAHO HHU3KUX TEMIIEpaTyp MOIIHOCTh «IMapa3uTHOTO» MPUTOKA
TEIJa, CBS3aHHOIO C HECOBEPLICHCTBOM TEIUIOM30JsALMH, yaaeTcs cHu3uTh 1o 0,01Bt. Paccuurtats
MUHHMAaJIBHYI0O MOIIHOCTB, KOTOPYIO B 3TOM CJIydae HYXXHO 3aTpaTHUTh, YTOOBI MOIAEPKUBATH B Kamepe
temmeparypy T, = 10K npu Temmepatype okpyxkaromeii cpesi t; = 20°C.

B 3akpsiToM cocyzne o6vemom 2,50 1 Haxomutcs Bogopon npu temmeparype 17 °C u maBnenun 15,0 xIla.
Bogopon oxnaxparor no temmneparypel 0 °C. Haiitm npupainieHue BHYTpEHHEH SHEpruu BOJOpOJIaA
NpUpAaIleHNe SHTPOIIMY, KOJMYECTBO OTAAHHOTO T'a30M TeIUIa.

1 xmoub ra3a, Haxoxsuiica npu temneparype T; = 300 K, oxutaxnaeTcst H30XOpHUUECKHU, BCIECICTBUE YETO ero
JaBJICHWE YMCHBINACTCS B JBa pa3a. 3aTeM ra3 H300apHUeCKH pacIIupseTcsl TaK, YTO B KOHEYHOM
COCTOSIHMM €T0 TeMIlepaTypa paBHa IIepBOHa4danbHOW. M300pa3uth mpomecc Ha nuarpamme P.-V. Haiiti
MpUpAICHAE SHTPOIINH, IPUPAIIECHNE BHYTPEHHEH SHEPTUH , COBEPIIAEMYIO paboTy A.

14 r a30Ta ammao0aTHYECKN PACIIUPSIETCS TaK, YTO JABICHHE YMEHBIIACTCS B IIATh Pa3, M 3aTEM H30TEPMUUYECKU
C)KMMaeTcsl JIo IepBOHavalbHOTO AaBieHus. HayanbHas temnepatypa azora T =420 K. M300pa3uts
nporiecc Ha nuarpamMe P-V. Haiftu mnpupaineHne »SHTpONHHM, IpUpAlICHHE BHYTPEHHEH SHEpruu rasa,
COBEpLICHHYIO ra3oM paboty A.

Beraucnuth npupaiienue suTponuu npu pacimpennu 0,2 T Bogopoja ot oosema 1,5 1 1o odvema 4,5 1, eciu
MpOLECC PACIIMPEHNUS IPOUCXOANT: 1) TP NOCTOSIHHOM JIaBJICHHH; 2) TIPH MTOCTOSTHHOW TeMIepaType.

6,5 r Bojopoaa, Haxozsmerocss npu temneparype 27 °C, paciupsieTcss BABOE NP MOCTOSHHOM JAABJIECHUH 32
cyeT mpuToka Terma u3BHe. Haiftu:l) pabory pacmupenus; 2) u3MeHeHHEe BHYTpEHHeH sHepruu; 3)
KOJIMYECTBO TEIUIa, COOOIIEHHOTO ra3y U MPUPaIleHUe SHTPOIUH.

BrluncnnTe mpupamieHHe SHTPONMH IpU  HAarpeBaHMM 1KMOJS TPeXaTOMHOTO uiealbHOro rasza ot 0 no
500 °C, ecnm mporecc HarpeBaHHs NPOMCXOIMT: a) TPH IOCTOSHHOM 00BEeMe; 0) IpPH IOCTOSHHOM
JIaBJICHUH.

2 xr kucnopona npu naBneHuu 100 klla 3aHmMaroT o0beM 1,5 M. B pe3yibTaTe paclupeHns 00beM rasa
yBeIMUMWICA B 2,5 pa3a, a JaBJICHHE yMEHBUIWJIOCh B 3 pasa. Haiitm mpupameHnue BHYTpEHHEH SHEpIHU H
SHTPOIHUH Ta3a.

2 KMOJI YIJIEKHCIIOTO Ta3a HarpeBaloOTCs MPH MOCTOSHHOM naBieHuu Ha 50°. Haiitu: 1) n3MeHeHume ero
BHYTPEHHEH 3Hepruu,2) paboTy pacmupeHns, 3) KOJIHMIECTBO TEIUIa, COOOIIEHHOTO Ta3zy.

1 1 renms, HaXOAAWIETOCS IPH HOPMAJbHBIX YCIOBHUSX, M30TEPMHUYECKH PpACIIUPSIETCS 3a CUET
MOJIy4eHHOr0 Teruia a0 obbema 2. Haiitu: 1) paboTy, cOBEpLIEHHYIO Ta30M IpU paCIIMpPEHUH, 2)
KOJINYECTBO COOOIIEHHOTO ra3y Tera, 3) MpupaieHue YSHTPOIINH.

B oxnom cocyne, o6bem kotoporo Vi = 1,6 i1, Haxogutcss M;=14 mr a3zora. B apyrom cocyne, o0bem
koToporo V, = 3,4 1. HaxoxuTcs M,= 16 Mr kuciopoaa. Temneparypsl ra3oB paBHbl. COCyIbl COSNTUHSIOT, U
rasbl epeMeinuBaroTcs. Haiiti npupaienne 3HTPONUY IPH ATOM TIPOLIECcCe.
lazoBas HarpeBaTenbHas KojoHka mnotpebmser Vo=1,8 m° Merama B wac. Haiitm TemmepaTypy BOJBL,
MOJIOTPEBAEMOM KOJIOHKOH, €CIIH BBITEKAoIIast CTpyst mMeeT ckopocts 0,5 m/c. namerp ctpyu 1 cm, HagambpHAs
Temmeparypa Bozs! 1 rasa 11°C. T'as B Tpy6e Haxoautest mox aasnernem 1,2 atm. KITJI narpesatens 60%.

OnuH KWJIOMOJIb ra3a MpH W300apudeckoM pacimmpeHnn coBepima padoty 831 k/x. B uCX0mMHOM cOCTOSHUU
oGbem rasa 3 M°, a temneparypa 300K. KakoBsl napameTpsl raza nocie pacuupeHus?

Ipu m3oxopuueckoM Harpesarmu ot temmeparypsl 10 °C 1o Temmeparypsr 60 °C ra3 momydmn KommuecTso
TeroThI 2,5 K/ x. OnpeaennTb KOIMIeCTBO MOJIEKYJI, yHaCTBYIOIIHUX B 3TOM ITpOIIEcCe.

Bomopon maccoit 2 kr nipu Temmeparype 300 K oxnmaxnaroT H30XOpUIEeCcKH Tak, YTO €ro JaBJICHHE MauaeT B 3
pa3za. 3ateM ero m3oOapuuecku pacmmpsror. Haiftm paGoTy Bomopona, ecim KOHEYHas TeMIlepaTypa paBHa
Ha4aJIbHOM.

Bozayx maccoli 1kr HaxonuTes moj nopurHeM B nunuuape. lasnenue Bo3ayxa p=0,8 MIla, a Temnepatypa 158
OC. TIpu M30TepPMIUECKOM PACIINPEHHH €ro JaBIeHHe YMEHBIIIIOCh B 1Ba pasa. Haiiti paGoTy, coBepIICHHYIO
ra3oM U ero KOHEe4HbII 00beM.
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T"a3 cosepmaer mukn Kapro. Temnepartypa xomonunpHuKa 71=280K, narpeBatens 1,=380K. Bo ckomnbko pa3
yBenM4YMBaeTCs KO3()(MUIMEHT MOJE3HOro NeWCTBHS IMKIIA, €CIIM TeMIlepaTypa HarpeBarellsi MOBBICHTCS Ha
AT=200K.

B mapoBoii TypbmHe pacxomyercsi m=0,45ke MU3EIBFHOTO TOIUIMBA JUIA COBEpUICHHS pabOTBl A=1,4xBm-y.
Temneparypa nocrynatomero B TypOuny mapa 7;=520K, temneparypa xonoawibHuka 7,=300K. CpaBHUTbH
(akTHYeCKUI K1 TYpOMHBI U KIJI HACANTbHON TEIJIOBOW MalllMHbI, paboTaloIIeil Ipu TeX JKe TEeMIIepaTyPHBIX
pexxuMax.

Kakyto MakcuManpHYyIO OJIE3HYI0 MOITHOCTh MOKET pa3BUBATh IBUTATENbF aBTOMAIIIMHEI, €CII OH PacXoqyeT B
teueHue t=/u maccy m=35«e Oem3mna? TemmepaTypa ra3oB B IMIHHIpe aBurarens pocturaet 711=1200K.
OTtpaboTaHHBIE Ta3bl UMEIOT TeMmepaTypy 1,=370K.

PaGouast TemmepaTypa ABHraTels NEpeIHENPUBOXHOrO aBromoOmus «Jlama» T,= 100°C, Temmeparypa
okpyxarouieit cpensl T, =24°C. PaccumTaTh MAaKCHMaibHO BO3MOJKHbI KIIJ] npu Takom TemmepaTypHOM
pexxume. Bo ckonbko pa3 on 6ombmie paktruueckoro KIT, ecnu mpu momrHocTH 8611.¢. (1 1.c. =736 BT), 32 yac
€3]I5 B CMEIIAHHOM PEXHME aBTOMOOMIIb pacXoayeT 811 OeH3uHA.

DJIEKTPUYECTBO

lapsr Maccamu 10r u 1 T OJHOMMEHHO 3apspkeHbl. 3apsia oaHoro mapa pasen 3-10 K, sapsix Broporo
HaJ0 ONpPEJEINTh, €CIM W3BECTHO, YTO CHJA HMX KYJOHOBCKOIO OTTAJIKMBAHWS YPaBHOBEIIMBACTCS  CHIIOW
TPaBUTAITMOHHOT'O MPUTIKCHUS.

Ha ToHkux HUTAX AnuHO# 12 cM mojBernieHs! mapuku Maccoit o 1 r. Touka noaseca obmiast. MM cooOuu
TIOJIO>KUTEJIBHBIN 3apsifi U OHHM Pa3OLIIACh Ha yros 45°. YCTaHOBHUTH IEKTPOCTATHUECKYIO CHITYy OTTaJKHBAaHMS
MEXIly HIMH W BEJIMUNHY 3apsA/a MIapHKOB.

JIBa pa3HOMMEHHBIX 3apsja 2- 10 Kn  maxomsres JIpyr OT Ipyra Ha pacctosiHuu 4 cMm. Tpetuit 3apsig +5-10°
5

Kn ynaneH oOT HOJOXHTENBHOIO Ha 3 CM M OT OTpHLATeNpHOro Ha 5 cM. KakoBel  BenmumHa U
HampaBJIeHUE NEUCTBUS CUIIBI HA TPETHI 3apsif?

Toueunsle 3apsaabl 2:10% u +4-10® Kxn pacnosoXeHbl Ha TaKOM pacCTOSHHMM, MPU KOTOPOM cuja
B3aUMOJCICTBUA MEX1y HUMU paBHA 2:10° H. C kaxoii cuoii JIEUCTBYIOT ATH 3apsabl HA TPETUH +107 K,
HaXOJSLIUICS 32 BTOPBIM 3apsAloM Ha paccTosiHuM 3 cM? Bee 3apsabl pacnonoKeHbl Ha OJHOM MpsSMO.

B BepumnHax KBaJpara pacmonoXeHbl — OTpULATEIbHbIE 3apsiabl -5- 10* K. Onpenenutb, Kakoi
MIOJIOXKHUTENBHBIN 3apsil HEOOXOIUMO ITOMECTUTh B LICHTPE KBapara, YTOOBl CHCTEMa 3apsAA0B OKas3ajach B
PaBHOBECHUHL.

OnpenennuTs OTHOIICHHUE 3apsAAa D3JEKTPOHA K €ro Macce, ecly 3JEKTPOH BpallaeTcs 1Mo opouTe paanycom
0,53:10" M u BOKPYT TMOJIOKHUTENBHOTO 3apsiaa 1,6- 10™ K. Yacrora Bpamenus 0,7- 10% ¢ 3apsiapl cCUUTaTh
TOYEYHBIMH.

Kakoe yckopeHue coo0maer JIeKTprudeckoe Moje 3eMiTd, HalpshKeHHOCTh kotoporo 130 B/m, 3apspkeHHON
N " N -8
neliiHKe Maccoi 1 r? Tlose neicTByeT Ha NbUIMHKY, HECYIIYIO MMOJIOKUTENbHBIN 3apsay 3,2-10™ K.

CornacHo monenu Pesepdopma - Bopa atom Bogopoga — COCTOMT U3 JIEKTPOHA M HPOTOHA. DIEKTPOH
BpamaeTcst BOKPYT spa Mo KpyroBoil opOute. Pammyc GOpoBCKOH OpOMTHI RJIEKTpOHA B aTOME BOAOPOJA
paser 0,53-10™ M. KakoBa CHIA 3MEKTPOCTATHYECKOTO B3AUMOICHCTBHS MEXKIy IPOTOHOM H JIEKTPOHOM?
YeMy paBHa CKOPOCTH 3JIEKTpOHA?

B Bo3nyxe Ha paccTossHMM 6 CM Jpyr OT JApyra HaxoAsSTCS JIBa TOYEYHBIX 3apsjia +8-107 u -4-107 K.
Haiitn HampsoKeHHOCTP W IMOTCHNOMAN TOJSI B TOYKE, OTCTOSMIEH OT  MOJOKHTEIHHOTO  3apsiga Ha
PACCTOSIHHH 5 CM H OT OTPHUIATEIIEHOTO Ha PACCTOSHUH 4 CM.

Ha paccrossHum 6 cM Apyr OT Apyra pacIoJIOKEHBl [[Ba OJHOHMMEHHBIX 3aps/a, BEIMYHWHA OJHOTO M3 HUX
6-10"° Ki1. HanpskeHHOCTb 101 HA Cepe/IMHe JIMHUH, COSMHSIONIei 3apsel, 5-10* B/M. BEauCINTS BeMHUnHY
HAIpPSHKEHHOCTH TI0JI1 B TOYKE, HaxOJslIeiicss Ha MEpIeHUKYIsIpe, BOCCTABICHHOM U3 CEPelHHBl  OTpe3Ka,
COGIMHSIONIETO ITH 3apsAbl, HA PACCTOSHUHU 5 CM, U BEJIMUHUHY BTOPOTO 3apsijaa.

B Bepuinnax kBajapara pa3MelleHbl OJWHAKOBBIE 3apsibl 1O 3,2:10 Ko Cropona kBajapatra 5 cm. Haiitn
BEJIMYMHBl HAIPSHKEHHOCTH W TNOTEHIMANbl B LEHTpe KBajpaTa. Pa3oOparb ciydail, Korjga aBa COCEIHHX
3apsiia TOJIOKUTEIbHBIE, a OCTaJbHbIE OTPHULATENIbHbIE.

JlBe OECKOHEYHO JUIMHHBIEC IOJIOKHUTEIHLHO M PAaBHOMEPHO 3apsDKCHHBIE HUTH PACIIOIOXKEHBI IMapajliebHO
IpyT Apyry Ha pacctosHuH 6 cM. ['eomeTpudyeckoe MECTo TOYEK, Tl Pe3ylIbTUPYIOMIas HANPSKCHHOCTh
T0JIS PaBHA HYITIO, PACIIONIOKEHO B [BA Pasa Aajiblle OT HHTH C JIMHEHHON IUIOTHOCTBIO 3apsima 4-10° Ki/m,
YeM OT BTOPOI HUTH, TMHEHHYIO INIOTHOCTH 3apsAa KOTOPOi TpeOyeTcs: OnpeaenTh.

JIBe GECKOHEUHO JUTHHHBIE PABHOMEPHO 3apSKEHHbIC HUTH C JIMHEHHOM MIOTHOCTHIO 3apsiioB 6-10° u -3-107°
Kn/M pacrionokeHsl mapayielbHO Ha PacCTOSHUM 12 cM Jpyr OT JApyra. YCTaHOBHTh T'€OMETPHUYECKOE MECTO
TOUEK, 1€ PEe3yNbTUPYIOIAs HAPSKEHHOCTh MIEKTPUUYECKOTO TI0JIS paBHA HYIIIO.

OpuH mapuk paguycoM 10 cM uMMeeT MOBEPXHOCTHYIO IIOTHOCTH 3apsija 2,5-10° K/v?, JIpyroil Iapuk,



pagmyc KOTOPOro MeHbIie B 2,5 pasa, nmeet 3apsin 1-10° K. Onpemennts MOBEpXHOCTHYIO IUIOTHOCTH
3apsiia MeHblIero mapuka. OnpeaenuTh HAPSHKEHHOCTh: BHYTPH IIAPOB M HA IOBEPXHOCTH LIAPOB.

92. Jlpe GeckoHeyHO 3apsUKEHHBIE TLIOCKOCTH C TIOBEPXHOCTHBIMH TLIOTHOCTSMH 3apsioB 5107 m 3-107 Ku/m?
mapajulelbHBl IpyT Ipyry. YeMy paBHa HANPSOKEHHOCTH OIS MEXKAY IUIOCKOCTSAMH M BHE IIOCKOCTEH, €CIIH:
1) mnockocTH 3apsKEeHbl PA3HOMMEHHO, 2) TIOCKOCTH 3apsiAKEHbI OJTHOUMEHHO?

93. Mennplii mapuk cBOGOAHO MAPHT B BO3AYXE HAJ GECKOHEUHON PaBHOMEPHO 3apsKEHHOM TLIOCKOCTBIO B TMOJIE
3eMHOTro TsroTeHus. 3apsiy mapuka 1-10° Ki, a ero pamguyc 7 MM 3HAYHTEIBHO MEHBIIE PACCTOSHHS OT
mapa o0 IIoCKocTH. OmpeneauTh MOBEPXHOCTHYIO IUIOTHOCTE 3apsiia
TUTOCKOCTH. 0o

94. OmnpenennTs, KAaKOW MacChl HAJIO0 B3ATh MEIHBIN MPOBOTHUK UTHHOHN 500
M, €CJIM [0 HEMY JOJKEH IPOXOAUTh TOK B 2 A mpu HampspkeHuu 20 B.

Haiitu miioTHOCTS TOKA. a

95. Onpenemuts paGoTy cuMI MONA,  CO3AAHHOTO  ABYMS  TOUCUHBIMH a a ¢ a -
3apsiiaMu +2- 10° i . -6-10° K, IIpU TIEPEHECEHUN TPEThEro 3apsaa +
1-10° K u3 toukn C B Touky O (puc. 20), ecin a=4 cm. Puc.20

96. Paccrosuue MexkIy BepTUKANbHBIMM IUTACTHHAMH  JUIMHOW 3 cM B
TUTOCKOM BO3IYIIHOM KOHIIEHCAaTOpe paBHO 6 MM. KoHIeHCaTOp MOTpy’KaroT 0 IOJIOBHUHEI B Macio (¢ = 7). Kak
M3MEHHTCS EMKOCTh KOH/IEHCATOpa IUIomasio 100 cm??

97. IlmacTMHBI  IJIOCKOTO  BO3AYIIHOIO. KOHAGHCATOPA  ILIOMAAbI0 150 cM® PasBHraiOT Tak, 4TO PACCTOSHHE
MEXKIy HUMH yBenuuuBaeTcss ¢ 5 mo 14 mm. Kakyio paboTy HEOOXOMUMO IpH 3TOM IPOU3BECTH, CCIH
HaTIpsDKCHHIE MEXTy TUTAaCTHHAMU KOHIEHCATOpa MOCTOSHHO (T. €. KOHIICHCATOp He OTKIIoUaeTcs) u paBHO 380
B?

98. Mexny ob6KIagKaMu MIOCKOTO BO3AYIIHOTO KOHAEHCATOPA BHECEHA IIACTHHA CIIOABI  TOJIIMHOW 2 MM.
[Tnomanp miacTUHBL, Kak U OOKJIAaJ0K, KOHAeHcaTopa paBHa 200 cM®. PaccrosiHue MEKIy OOKIIaJKaMu 8 MM.
Kongencarop 3apsawnu no 200 B u otkiarounnu. OnpenenuTs eMKOCTh M SHEPTHIO KOHJIeHcaTopa. PaccunTaTh
JIBa BapHaHTa: MJIACTHHA BJBUTAETCS BIUIOTHYIO K OJJHOM M3 00KJIAZ0K; IIACTHHA pa3MelaeTcst apauieibHO U
nocepeuHe MeXy 00KJIaJIKaMU KOHJICHCATopa.

99. Ha mnacTuHax miocKoro BaKyyMHOTO KOHJEHCATOpa PaBHOMEPHO pacmpeseseH 3apsn 5-10° K. Ilnomans

2 o
obkmamox 100 cM”, a paccrosHHe MEXIy OOKIamkaMu 3 MM. 3apsDKCHHBIH KOHACHCATOP OTKIIOYEH OT
Oarapeun. Kakyro Hamo mnpomsBecTH padOTy IpU  pa3ABIDKESHHUH IUIACTHH A0 8 MM?

2 -8
100. Ha mmacTuHaxX MIOCKOTO BO3JIYIIHOTO KOHAEHCATOpa ¢ MJIowaabto iactud 150 cM” Haxoaures 3apsia 5-10

101. Jisa xomaencatopa eMkocTbio 5 1 7 MK® TOCTeI0BATENFHO MOACOEAMHEHBI K HCTOYHUKY —C

Kn. KakoBa cuna B3aMMHOTO TPUTSHKEHUS MEXIy IUIACTUHAMH M OOBEMHAasl IUIOTHOCTh JHEPTHH TOJIS
KOoHzIeHcaTopa?

Pa3HOCTHIO
notenipaioB 200 B. KakoBa BenuuHHA 3apsoB M Pa3HOCTh MOTECHIHATIOB OaTapeu, ecld KOHICHCATOPHI
OTCOEIMHUTH OT UCTOYHUKA M COCAUHUTH MapajieIbHO?

102. Tpu ucrounmka Toka ¢ SIEKTPOABMKYIIUMH cuIaMu g =2,5B, &,
=2B, &3 = 1,5 B u conpotusienusimu R; =2, R ,=3 u R 3;=0,8 Om
COEIMHEHBl, Kak Ioka3aHo Ha puc. 21. Omnpeneauts TOKH B
conpoTuByIeHUAX. CONPOTUBIICHUSIMHU JIEMEHTOB NIPEHEOpeYb.

103. IBa ucrounnka Toka ¢ pa3nMUHBEIME 3. 1. C. (81 =2 B, & = 1 B) u

R

€1

€ 7]

R

104. Ha konunax MPOBOJIHUKA JUTMHOW 3 M TOJJEPKUBAETCSI PA3HOCTh

105 Hure Hakama paanojaMiibl  BKJIHOUYE€HA B HCIIb AKKYMYJIATOpa, & T

106. YroGs! pacrutaButh 100 T CBUHIIA B 3JEKTPUUECKON MMEYH 3a

BHYTPEHHUMH CONPOTUBIEHUsIMU cooTBeTcTBeHHO 0,50M u 0,2 Om
BKJIIOUECHBI TApaJJIeIbHO C BHEIIHMM COIPOTHBIEHHEM (puc. 22).
Omnpenenuts BEIMYMHY STOTO COINPOTHBIEHHS, €CIM CHJIA TOKa,
TEKYIIIEro Yepe3 MepBhIil 3JIeMeHT, paBHa 1,5 A.

Puc.21

noteHmuanos 1,5 B. KakoBo ynensHOE CONPOTHBIICHNE TPOBOJHHUKA, €CIIH
ILIOTHOCTB TOKa 5 10° A/M??

uMeromero 3.4.c. 2,2 B u Buyrpennee conporusnenue 0,06 Om. [InuHa
MEJHBIX NMPOBOJAOB 2 M U quameTp 2 MM. OmpesieUTs CONPOTHBIEHUE HUTH
HaKaJla JJAMIIOYKH, €CITH HAIIpsKEHUE Ha 3a)KHMax akKymyisTtopa 2,17 B.

1 MuH, HarpeBaTelb H3TOTOBWJIM W3  HUXPOMOBOTO
npoBogHHMKA. Kakoe cedeHHWe MODKeH HMMETh IPOBOJHUK,
YTOOBI IUIOTHOCTH TOKa B HEM HE npesbimana 10 A/Mm?? Tleus
ImpeJHa3HadyeHa [l CeTU ¢ HampsbkeHueM 36 B, temmeparypa 1 2
ceuHna 17° C.

&1
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107. TIlemp mnocrosHHOTO TOKa (pHC.23) COCTOMT U3 TPex
HCTOYHHMKOB  TOKa €=2B, &=5B, &=2B wm Tpex €
compormBieHmii: R;= 1 OMm, Ry= 2 Om, Ry= 3 Om, Ri Rs R,
BKITIOYEHHBIX ~ TOCIeNoBaTeNsHO.  OmpenenuTs  pa3HOCTh f { - }
MOTeHLMAIOB Mexay Toukamu | u 2. CompoTHBIEHUEM
HCTOYHHKOB TOKA M COCIMHUTEIBHBIX MTPOBOJIOB MIPEHEOPCUb.

108. B cxeme, u3oGpaxenHoii Ha pucynke 24, e=5B, R;= 1 Owm,
R,= 2 Om, Rz= 3 Om, R;= 4 Om. ConpoTuBieHHe HCTOYHHUKA
0,1 Om. Haiit mageHue HanmpspKeHMS HA KasKIOM PE3UCTOpE. Puc.24
109. B cxeme, uzobpakennoii Ha pucynke 25, £,=10B, £,=20B,
83:30B, R]_Z 1 OM, Rzz 2 OM, R3: 3 OM, R4: 4 OM, R5: 5 OM, —1
Re= 6 Om, R7= 7 Om. ConpoTHBIIEHHEM UCTOYHHKA TPEHEOpEYb. R, R,
Haittu cuibl Toka B KaXXKA0M U3 BETOK LIETH. —_

110. B cxewme, uzobpaxeHHoi Ha pucyHke 26, HaliTH CUITy TOKa B

yepe3 ranbBoHOMETp, eciu €,=1,5B, €,=3B, R;= 3 xOm, R,= 6 R R -
kOM. COImpOTHBIICHHEM TaIbBOHOMETPA IPEHEOPEUb. : 7 R4
111. B cxeme, usobpaxenHoit Ha pucynke 27, £,=65B, £=39B, 4

Ri= 20 OM, R,= R3= R4;= Rs= 10 Owm. CompotuBieHuem R R, .
HCTOYHHMKOB IpeHeOpeub. Haiitu pacmpeneneHue cuiibl TOKa B o 8_2|
LeT. Puc.25

112. Huxpomosas cnupanb s CyIMIBHOTO INKada HAMOTaHA L HiC.
Ha (ap¢hopoBslil UIHHAP paxuycoM 4 cM. Kakoe 4ncio BUTKOB HaMOTAaHO R R R,
Ha mwmHAp? [leds obecrieunBaer HarpeB 100 r marepuana c yAenbHOM 8 R
teruioemkocthio 2200 JIx/(xr'K) ot 20 mo 60° C. Ilotepsimu Tera & | :4|—
npeHeOpedb. YCTaHOBKA BKIIIOYAeTCS B ceTh ¢ HampspkeHueM 220 B, Bpems I
cymk# 10 MUH, THaMeTp IPOBOJIOKH | MM. c R

T

DJIeKTPOMAarHeTU3M

Puc.27

113 Hanpssxennocts MaruuTHOro mojis 50 A/M. B 5ToM mome — HaxoauTcs
IIOCKAs paMKa ILIOmanbio 10 cM’, KOTopas MOXeT CBOGOJHO BpamaThes. ILIOCKOCTh PaMKH BHAdUAIe
COBINajaja C HampaBlICHHEM IIOJsA. 3aTeM IO paMKe KPAaTKOBPEMEHHO MNpPOIYyCTWIM TOK | A W pamka
noyty4yusa yrioBoe yckopenue 100 ¢, Cunras YCIIOBHO BpalLlAlOIIMA MOMEHT INOCTOSIHHBIM, HAaWTH MOMEHT
uHepuuu paMku (U= 1).

114. Tnockas kpyrias pamka guametrpoM 10 cM  HaXOAWTCS B OJHOPOIHOM MAarHUTHOM MOJie M MO pamKe
nporekaeT Tok 20 A. Ha CKONBbKO M3MEHUTCS BpaIIaloNIMii MOMEHT, AEHCTBYIOIIMN HA PaMKy, IPU MOBOPOTE
IUIOCKOCTH paMKu Ha yron 60° k HampaBneHuto  moisi? (Jlo moBopoTa MIOCKOCTh paMKH COBHajzaia ¢
HarpaiieHrneM 1odisi.) Hanpspkennocts nonst 20 A/m, cpena - Bo3ayX. PerieHre nosiCHUTh PUCYHKOM.

115. IMnockas kpyrnas pamka cocTouT u3 20 BUTKOB pajuycoM 2 cM M Mo Heii mpoTekaeT Tok B 1 A. Hopmans
K pamke coctapiseT yron 90° ¢ HanpaBIeHHEM MArHUTHOTO MOJIs HAIIPSKEHHOCTHIO 30 A/M (cpesa - Bo3ayX).
Kak 1 Ha CKOJBPKO M3MEHUTCS BpALIAIOIIMM MOMEHT, JEHCTBYIOIIMHA HAa paMKy, ecid u3 20 BUTKOB paMKH
BBITIOJIHUTE OAWMH KpyIiiblii BUTOK? (OcTasibHbIE TaHHBIE CYNTATD PEKHUMH. )

116. KpanpaTHas miockas KaTylika Co CTOPOHOM 4 CM BBITIOJIHEHA M3 MeHOH mpoBonoku auamerpom 0,4 mm. K
BBIBOJIAaM KaTYIIKH MpHioxeHo HampspkeHrne 1 B. Kakoii Bpamaromuii MOMEHT AEHCTBYET C HaIpaBiie HIEM
OJIHOPOJTHOTO M0JIs HanpsykeHHOCThI0 100 A/M (cpena - Bo3ayx)?

117 Kpyrnas pamka paguycoM 5 cM HaXOJMTCS B BO3JIyX€ B OJHOPOJHOM MAarHUTHOM MoJie HampsbkeHHoCThio 100
A/m. TINIOCKOCTB paMKh COCTaBJIIET YTOJI @ C HampaBJIeHWEM Ioiisi, TOK B pamke 10 A. Bprumcnurs
BpallalolMe MOMEHTHI, JIEUCTBYIOIINE HAa paMKy, ais yrioB a, paBHbeiXx 0, 30, 60 u T. A. 1o yrma 360°.
Pesynbratel 3amucats B Buje Tabiuibl. [locTponTs rpadiyeckyro 3aBUCUMOCTh BPAIIAIOIIEro MOMEHTA OT YIia
a.

118. TTox BmsiHIEM OTHOPOIHOTO MATHHTHOTO MOJIS B HEM JBIDKETCS ¢ yckoperueM 0,2 M/c’ IpsMOIHHe b
AMOMMHMEBbI NPOBOXHUK cedennmeM | Mm°. [0 NPOBOAHMKY TedeT TOK 5 A M €ro HampaBieHHE
MEePHIEHANKYISPHO MO0, BEIYHCINTS MHITYKIUIO TTOJIS.

119. B oanopoasoM ropu3oHTAIBHOM MarHuTHOM nojue HaXOJAUTCSI B PaBHOBECUHM T'OPU30HTAJIbHBIH
HPSAMOJIMHEWHBIA aTIOMHHUEBBIH MPOBOAHUK ¢ TOKOM 10 A, pacHONOXKEHHBIM MNEPHEHAMKYJISIPHO  MOJMIO.
OnpenenuTs UHAYKIMIO MOJIS, CYUTAs PAANYC CEUEHUS IPOBOJHHUKA PABHBIM 2 MM.

120. JIpa mapannenbHBIX TIPOBOAHMKA MMMHON 20 M HAXOAATCA B OJHOPOJHOM MArHHTHOM TOJIE B BO3IyXe Ha
paccrostanm 20 cM apyr ot apyra. ITo mpoBogHMKaM TeKyT TOkH, paBHble 10 A. BHemHee ogHOpoaHOE TOJE
MEePHIEHANKYISIPHO TUIOCKOCTH MPOBOAHUKOB M MHAYKIWS ero 0,2 Tn. UYemy paBHBI CHIIBI, IEHCTBYIOIINE Ha
KaXIbIi IPOBOJHMK, KOTJ]a TOKH TEKYT B OJJUHAKOBOM U IIPOTHUBOIIOIOKHOM HAIIPaBICHHSX ?

121 B OAHOPOJAHOM MAarHMTHOM I10JIE€ HAIIPAKECHHOCTBIO 500 A/m HaxXo4ATCA JiBa IMapajlJICJIbHBIX IMTPOBOAHUKA C



Tokamu 50 A opmHOro HampasleHMs W IIMHOH 1 M. B3aumMmHOe pacronokeHHe NPOBOJHUKOB OCTAeTCA
HEU3MEHHBIM, HO IUIOCKOCTh IPOBOJHHMKOB MOXET INPHHUMATh pa3JIMYHbIE YIJBl 10 OTHOLICHHWIO K
HaIpaBJICHUIO OJHOPOIHOTO NOJsl. YeMy paBHBI MaKCHMAaIbHOE U MUHUMAJIBHOE 3HAYSHUS CHJI, ACHCTBYIOLIHNX
Ha npoBoHUKN? Paccrosane mexmy nmpoBoxHukamu 0,2 M.

122 IepnenauxynspHo MIOCKOCTH KOJIbIeBoro Toka 10 A paamycom 20 cM MPOXOAMT H30MMPOBAHHBIN UTHHHEII
MPOBOJ] TaK, 4TO OH Kacaercs Kosbela. Tok B mposoae paBeH 10 A. Hailtu cymmapHyr0 HanpsKeHHOCTh
MarHUTHOTO TOJISl B LIEHTPE KOJIBIIA.

123 PaccTosHne MexTy JTMHHBIMA TApaIIeTbHBIME  TIPOBOJIHUKAME ¢ ToKaMu 5 1 10 A paBHo 16 cm. Toku TekyT
B IIPOTHBOIOJIOXKHBIX HaNpaBiIeHHUAX. Kak pacmono)keHa NTUHUSA, B K&XKIOH TOYKE KOTOPOH HAIPSKEHHOCTh
paBHa Hymo? Ha kakoM pacCTOSHIM HAXOIHUTCS 3Ta JUHUS OT IPOBOJAA C TOKOM 5 A?

124. Pannycer konpueBbIx TOkoB 5 1 10 A cooTBeTcTBEHHO paBHHEI 12¢M 1 16 cM, OHE UMEIOT 00K HEHTP U
UX MJIOCKOCTH COCTABISIOT yron 45°. HallTh WHAYKOMIO MATHUTHOTO TMOJs B OOLIEM LEHTPE KOJell
(cpema — Bo3ayx). PaccMoTpeTh iBa citydasi HanpaBJICHHUS TOKOB.

125onyunts GopMyny U BHMHCINTh HANPSKEHHOCTH MATHHTHOTO IONS B IIEHTPE NMPOBOJHHKA B JOpMe IyrH
OKPYXHOCTH panuycoM 10 cM, eciii [UThHA TyT'H paBHA YETBEPTH OKPYKHOCTH, a TOK B MPOBOIHUKE PaBeH 2

126. BwisecTn opMydy M ONpeneUTh HANPSKEHHOCTh B HEHTPE NPOBOAHMKA B (OpME JyrH  OKPYKHOCTH
pMyly p p pe np P yr Py
paguycoM 20 cm. JlnuHa [Oyru paBHA NOJOBHHE OKPY>KHOCTH, & TOK B IPOBOJHUKE 4 A.

127. Tlo m3omupoBaHHOMY KOIbLIEBOMY MpOBONHHKY paaumycom 20 cm Teder Tok 10 A. TleprenaukyaspHo
IUIOCKOCTH KOJbLIAa TPOXOJIAT JABA JUIMHHBIX MPSMBIX IpoBofa ¢ Tokamu 10 u 20 A. IIpsMble TPOBOAHUKH
MEePECceKaloT IIIOCKOCTh KOJbIIA TaK, YTO OHHM KAcaloTCs KOJIbLA B TOUKAX, JEKAIIMX HA IPOTHBOIOJIOXKHBIX
KOHIIaX anaMeTrpa. ONpenenuTs HaNpsDKCHHOCTh B ILIEHTPE KOJbIA B CIydae, KOT/Ia TOKH B TPSIMBIX
MPOBOAHUKAX TEKYT B OTHOM HANPAaBICHHH W B IPOTHBOIOJIOXKHBIX HATIPABICHMUIX.

128. B marnutHOM  mONE JUIMHHOTO MNPAMOJNMHEHHOTO MPOBOJHMKA C TOKOM 50 A HaXOJHMTCS OTPE30K
IpSIMOJIMHEHHOTO NpoBogHMKA AinuHONH 40 cM, mo KoTopoMmy mpoxoauT Tok 10 A. IIpoBogHUKH
napajiedabHbl APYT APYTY U paccTosinue Mexay Humu 20 cm (cpenma - Bo3ayx). Kakas cuna geictByer
Ha BTOPOH IIPOBOJIHHUK.

129. To wmsormyromy B Buae yrna B 120° aouHHOMY  HpoBOAy mpoTekaeT Tok 20 A. Ompenenuts
HaINpsDKEHHOCTh  TOJISI HA  OMCCEKTpHCE B TOUKE, OTCTOSAIICH OT BEPIIMHBI yTJia Ha 15 cM.

130. TIIpsamoii nMMHHBI NPOBOAHMK M30THYT B BHAE yriia, paBHoro 60°. ITo mpoBomuuky TeueT Tok 10 A.
Onpenenuts WHIYKIUIO MAarHUTHOTO IOJIS MpH W = 1 Ha GMCCeKTpHce BHYTPH yriia Ha paccTostHuu 20 cM oT
BEPIIMHBI yTia.

131. Hajg ueHTpoM KOJBIEBOTO MPOBOAHHKA pammycoM 40 cM, MO KoTopoMmy TedeT Tok 10 A, HaxomuTcs
MPSIMOJIMHEMHBIN ATMHHBIA MPOBOIHUK ¢ TOKOM 20 A. IIpAMON NpOBOAHUK JIEXKUT B IJIOCKOCTH, NapauIeIbHON
TUIOCKOCTH KOJIbIIa Ha paccrosHuH 30 cM OT Hee. BeMMCINTD HANpPSHKEHHOCTh MArHUTHOTO TOJIS B LICHTpPE
KoJblia. PaccMoTpeTs rpadiuecky yeThlpe BapuaHTa HallpaBieHUs TOKOB.

132. C xakoii CKOPOCTBIO IBUKETCS TIEPIIEHANKYISPHO OXHOPOJHOMY MaTHUTHOMY TIOITIO HAMPSKEHHOCTHIO 500
A/M (u=1) mpsmoii npoBoauuk muHOM 30 cM u compotusieHreM 0,1 Om? Tlpu 3aMbIKaHUM TPOBOTHHKA B
HeMm momen 661 Tok 0,01 A.  (BnusHHe 3aMBIKAIONIETO MPOBOJA HE YIUTHIBATS).

133. Burku aByXCIOWHOrO IIMHHOTO CONEHOMIA HAMOTAHBI M3 MPOBONOKH pamuycoM 0,2 Mm. B mepBom crioe
Te4yeT TOK 3 A, Bo BTopoM - 1 A. Onpenenuts HanpsKEHHOCTh BHYTpU cojieHouaa. PaccMoTpers nBa cirydast:
TOKH MIYT B OJJHOM U B IIPOTHUBOIIOJI0KHOM HAIPaBIICHUSX.

134. B omHOposHOM MarHMTHOM MoJie HampsbkeHHOCThIO 1000 A/M (B BO3JyXe) pPaBHOMEPHO BpaIaeTCs
Kpyrias paMka, uMmeromas 100 BUTKOB, paanyc KOTOpeIX 6 cM. Ochk BpallleHHsT IPOXOJUT dYepe3 IUaMeTp
paMKH M TEpHeHIUKYJISIpHA MarHUTHOMY IIOJIO, COMpOTHBIEHHEe pamku 1 OM, yrioBas CKOpPOCTh €€
spamenuss 10 ¢, IlocTpouts rpaduk 3aBHCHMOCTH MHIYLHPYEMOTO TOKAa OT yIja IOBOPOTA M HAMTH
MaKCUMaJbHBIA TOK B paMKe.

135. Kpyriyio pamky amamerpoM 8 cM, PAaCTIOJIOKEHHYTO mox yriaom 10° Kk HampaBIEHHIO IO,
JeGopMUpOBaIM Tak, YTO ~ OHAa  CTaja KBaJpaTHOH. 3aTeM ee MOBEPHYIM NEPIEHIUKYJSIPHO OO,
HarpspKeHHOCTh KoToporo 5000 A/m  (Bo3nyx). Kakol anexTpudecknil 3apsii MHAYIUPOBAICS B paMKe, €CIu
conpotusnenue pamku 0,001 Om?

136. Umcno BMTKOB Ha eIMHMIE JIHHBI OJHOCIOMHOTO ColeHoMa 6e3 cepaedHHka cocraBmser 20 cM™, ero
mmHa 20 oM, auaMeTtp 2 oM, conpotuBieHrne ooMoTku 300 OM. B comenonae tox yBenmmumics ot 0 1o 5 A.
Brruncnuts 351€KTpUUECKU 3aps]l, KOTOPBIN IIPU TOM MHIYLIUPOBAJICA.

137. Yucno ButkoB B conenomze - 800, ero mmHa 20 cM, a morepedroe ceucrue 4 cm>. IIpu Kakol CKOPOCTH
M3MEHEHHMS CHIIBI TOKA B COJICHOM/IEe 0e3 cepleyHNKa HHIYIIUpYeTCsl 3. 1. C. caMOMHIyKuuH, pasHas 0,4 B?

138. B conenousie Ge3 cepiieunrka Tok paBHOMepHO Bo3pactaeT Ha 0,3 A/c. Uucio BuTKOB — coneHomma 1100,
WIomaab ero monepeuHoro ceuenus 100 CMZ, nuHa 60 CM; Ha COJICHOWJ, HAJETO H30JMPOBAHHOE KOJBIIO
TOTO Xe AuamMeTpa. BEIUCINTE 3. 1. C. MHAYKIUH B KOJIBIIE.



139. B conenoune Tox paBHOMepHO Bo3pacTaer or 0 10 50 A B Teuenue 0,5 ¢, IPU 3TOM COJNECHOH HAKATUIABAET
saepruro 50 k. Kakas 3. 1. ¢. HHIyIUpyeTcs B coieHouIe?

140. OGwemuast WIOTHOCTH SHEPrMM OJHOPOAHOTO  MAarHUTHOrO  Hojs B Bozayxe 500 I[)K/Mg. B »stom mone
MEPIEeHIUKYISIPHO €My PacIoJIOKeH NPSAMOJUHEHHBIM mpoBogHUK ¢ TokoMm 50 A. C kakoil cuioil moie
JIEUCTBYET Ha €IMHUILY AJTUHBI 3TOTO MPOBOAHUKA?

141. Tlo o6MoTKe conenouna (6e3 cepaeunuka) amuHoit 0,6 M npotekaeT Tok 0,8 A mpu Hanpsikenun 8 B, 1pu
S9TOM BHYTPH COJICHOHWJA CO3JACTCS MAarHUTHOE II0JIe HampspkeHHOCTEI0 1600 A/M.  Ompenenuts quaMeTp
cojieHoua pH yciaoBud, 4To 32 0,001 ¢ B 0OMOTKE coneHona BBIAEISIETCS TAKOE KOJTMIECTBO TETIa, KOTOPOe
PaBHO YHEPTUU MAarHUTHOTO MOJISI coJeHonAa. (MarHUTHOE T0JI€ CYUTATh OJHOPOIHBIM. )

142. Kpyrmas pamka, mmeromas 200 BuTKoB M miomams 100 cM’, paBHOMEPHO BPAIIACTCS B OXHOPOIHOM
MarHUTHOM II0JIe BOKPYT OCH, HNEPHEHANKYISPHON TIOJII0 M MPOXOAsAIIeil uepe3 ee jauamerp. Beramcinurh
4acToTy BpameHus npu uHaykumu noias 0,03 T, ecnm  MakCUMallbHBIA TOK, HHAYLIMPYEMBII B paMKe Ipu ee
comnpotusienuu 20 Om, coctasnset 0,02 A?

143. B marautHOE none, 06pa30BaHHOE B BAKyyMe, MEPHEHAUKYIAPHO JTHHUAM MHAYKIMU BICTAIOT SMEKTPOHBI €
sHeprueir 1 3B. HanpsokerHocts nost 1000 A/m. Beraucnuts cmry JlopeHna, qeCTBYIONIYIO Ha YaCTHIIBL, U
paaiyc TPaeKTOPUH JBVKECHHUS SJIEKTPOHOB.

144. TIpoTomsl B MATHMTHOM MOJIE C MHAYKIMEH 5- 102 Tn JBUJKYTCSI B BAKyyMe IO IyTe OKPY>KHOCTH painycoM
50 cm. Kakyto ycKOpsIIOIIyIo pa3HOCTh MOTEHIMATIOB OHU JIOJIKHBI OBLITH MPOUTH?

145.HpOTOH JABUIKCTCA B BAaKyyM€ BO B3aWMHO NEPNCHAUKYIIAPHBIX JJICKTPUYICCKOM W MArHuTHOM IOJIAX C
COOTBETCTBYIOIIMMH  HampspkeHHOCTsME 1200 B/m n 300 A/mM.  KakoBel JOKHBI OBITH  HampaBJICHUE U
BEJINYMHA CKOPOCTH TMPOTOHA, YTOOBI €r0 TPACKTOPHS ABMXKEHNS ObLIIA TPSIMOTMHEHHON?

146. 3apsn mBwkercs B BaKyyMe TNpSMOJHHEHHO €O  CKOPOcThIo 10° M/C BO B3aHMHO IEpIEHIUKYISPHBIX
MAarouTHOM MU 3JICKTPUYECKOM IIOJIAX. KaKOBO JOJI2KHO 6I)ITb OTHOILICHUEC HaHpH)KeHHOCTeﬁ 3THUX noneﬁ, ‘-ITOGI)I
MMeJIo MecTo Takoe JBmwkeHne? Kak HampaBieHa CKOpPOCTh 3apsaa?

147 Yepes nebombioe oTBepcTHe B GOKOBOH MOBEPXHOCTH COJCHOMA B HAMPABJCHUM €ro JMAMETPa HAYMHAKOT
4
BJIETaTh HJIEKTPOHBI co ckopocThio 10™ m/c. Tok B oOMoTke conenounna 0,8 A, uncio BUTKOB coseHouaa 10 Ha 1
MM JJIMHBI, COJICHOHM]] HaXxOAWUTCA B BaKyyMe. BBIYMCIHTH CUIly, NEHCTBYIOLIYIO Ha JICKTPOHBL

148.  KonebarenbHbIi KOHTYp COCTOMT U3 KOHAeHcaTOpa eMKocThio C = 0,4 MK®D M KaTyIIKH HHAYKTHBHOCTHIO
L = 1 m['H. Ompenenuts AMMHY BOJHBI B BAKYyME, H3IyIacMyI0 3THM KOHTYPOM.

149.  Onpenmenuth MHAYKTMBHOCTh KOHTYpa, eMKOCTh koToporo C = 700 nd, eciu OH H3JIydaeT
3JIEKTPOMArHUTHBIC BOJIHBI JJTHHOH A = 50M.

150. Ha xaxkom jguanazoHe BOJTH paGOTaeT pajHONEPeNaTYUK, €CIIM eMKOCTh €ro KoneGaTelbHOro KOHTYpa
MokeT MeHAThCA 0T C; = 60 nd mo C, = 240 n®, a uagykTUBHOCTH L=50 MK['H?

151. Ha xakyio 1MHY BOTHBI HACTPOEH PaJMONPUEMHHK, ECIH B €T0 KOJIe6aTeNbHbli KOHTYp BBeIeHA eMKOCTh
C = 0,1 n® u B Hem BozHHKaeT J/IC camouHayKImy, paBHast €= 0,2 B, pu ckopocTH U3MEHEHHs CHIIBI TOKa B

Al
HeM —=2 A/c?
At

152.  EmxocTb mepeMeHHOro KOH/eHCcaTopa KoebaTebHOro KOHTYpa u3MeHseTcs B npeaenax ot Cy o Cp = 9Cy.
Haiitn nuana3oH JIMH BOJIH, NPUHHUMAaeMBIX KOHTYPOM, €CIM €MKOCTH KoHjeHcatopa C; COOTBETCTBYET
JUTHHA BOJTHBI Ay = 3 M.

153.  Kakyio 57eKTpoeMKOCTh JOIKEH HMETh KOHIEHCATOpP, YTOOBI KONeOaTeNbHBIH KOHTYp paaHONPHEMHHKA,
COCTOSIIIINIA M3 3TOTO KOHIEHCATOPa M KaTYIIKK ¢ MHAYKTHBHOCTHIO L = 10 MI'H, ObUT HacTpoeH Ha BonHY A= 1000Mm?

154.  KoneGarenbHblit KOHTYp paaMONPUEMHMKA HACTPOEH HA PAJMOCTAHIMIO, YACTOTAa KOTOPOil vo = 9 MI'm. Bo
CKOJIbKO Pa3 HY>KHO M3MEHHUTHh €MKOCTh NEPEMEHHOIo KOHIEHCATopa, YTOObI KOHTYP ObUT HACTPOEH Ha IJIMHY
BOJIHBI A = 50 M?

155.  Onpenenuts eMKOCTH BO3IYIIHOTO KOHJEHCATOpA KONEOATENHHOTO KOHTYpPA, €CM M3BECTHO, YTO MpPH
WHAYKTUBHOCTH L = 102 T KOHTYp HAaCTPOCH B PE30HAHC Ha 3JIEKTPOMArHUTHBIE KOIEOAHUs C IUIMHON BOJIHBI
A =300 m. OnpenenuTh pacCTOSTHUE MEKIY IIJIACTUHAMHU KOHIECHCATOPA, €C/IH IIOMIAh KajXK A0 IIIaCTHHBI S =
25,4 M’

156.  KonebaTenbHblit KOHTYp COCTOMT M3 BO3JYIIHOIO KOHJEHCATOpa, MIOIIAdb MIacTHH KoToporo S = 100
cM’ i paccrosiHie Mexkay Humu d = 3 MM, i KaTymku uEAyKTHBHOCTRIO L = 10° I'n. Onpemenuts nmmny
BOJIHBI, HA KOTOPYIO PE30HUPYET KOHTYP.

KeanToBas ¢pusuka. PaiMoakTHBHOCTb.

157. Haiitu maccy ¢goToHa, sHeprHi0 GOTOHA U UMIYIbC (GOTOHA AJs: a) KPACHBIX JIydeil C JUIMHOM
BOJIHBI A;=720HM; 0) pEHTTE€HOBCKHUX JIyUel C JUIMHOM BOJHBI A= 2,5HMA; B) y-JIy4de# ¢ JJIMHOM BOJIHBI Ag
=0,0124uaM™.

158. Oneprus ¢orona 4,1375 »B. Haiitu umnynsc ¢oroHa W JIMHY BOJIHBI, KOTOpas €My
COOTBETCTBYET.



159. TouedHblii UCTOYHUK cBeTa MOITHOCTHIO 10 BT mcmyckaeT cBer ¢ mmHON BomHbl 500 HM. Ha xakom
MaKCHMAaJIbHOM PAcCTOSHHH 3TOT MCTOYHHK OyJeT 3aMedeH YeJIOBEKOM, €CIIH IJIa3 BOCIPHHHMAET CBET MpHU
YCIIOBHH, YTO Ha ceTdaTKy romamaet 60 ¢oToHOB B cexynny? Juamerp 3pauka 0,5 cM.

160. HcToYHHK MOHOXPOMATHUYECKIO M3ITydeHUs ¢ JumHON BomHBI 450HM uMmeer momrHOCTh 40BT. Crombko
(hOTOHOB HCIYCKAEeT HCTOYHUK €KECEKYHIHO?

161. Haiitu aOcoOTHBIN MOKa3aTellb MPEIOMIICHHS CPelbl, B KOTOPOil CcBET ¢ 3Hepruei ¢oroHa 2,25 >B
“MeeT AIUHY BOJIHBI 0,3 MKM.

162. CKOIBKO (DOTOHOB, CPEJIHsIS FHEPTHs KOTOPBIX COOTBETCTBYeT yactote 4,4+ 10T, m3mydaer 3a Bpems 5¢
JlamIa MOITHOCThI0 60BT?

163. Bony, o0vem kortopoit 0,2mi1, HarpeBaloT cBeToM C anuHOW BosiHBI 0,75 MrM. ExecekyHmHo Bona
nornomaer 10 ¢oronoB. Onpexnenuth ckopocTs HarpeBa AT/At Boabl, cuuTtas, 4To BCS HOJydSHHAst SJHEPTHs
UJIET Ha €€ HarpeBaHue.

164. Haiity ummysse pOTOHA, SHEPTHS KOTOPOTO PABHA YHEPTHH MOKOS JIEKTPOHA.

165. OmnpenenuTs yCKOPSIONIIYI0 Pa3HOCTh IOTEHIMAIOB, KOTOPYIO JOJDKEH MPOMTH 3IEKTPOH, YTOOBI €ro
SHeprus OblIa paBHa SHEPTruH (POTOHA, KOTOPOMY COOTBETCTBYET JIMHA BOJHBI A= 1,24 1M,

166. C Kakoii CKOPOCTBIO JIOJDKEH JABUTATHCS AJIEKTPOH, YTOOBI €0 UMITYJIbC OBbUT paBeH UMIYJbCY (DOTOHA,
KOTOPOMY COOTBETCTBYET JUTHHA BOJHEI A= 600 HM?

167. Haiitn maccy ¢oToHA, HMITyJIbC KOTOPOTO PaBEH MMITYJIbCY MOJICKYJIBI BOJOPOJA MPU TeMIlepaType
T=2°C. CxopocTs MONEKYJIBl paBHA CPEAHEKBAPATHUHON CKOPOCTH.

168. KakoBa anmHa BoJHBI OTOHA, SHEPTUS KOTOPOTO paBHA CPEAHEH KMHETUUECKON SHEPTUH MOJIEKYJIBI
U7eaJbHOTO OJIHOATOMHOTO ra3a mpu temmeparype T= 3000 K?

169. Ckonbko GOTOHOB exkKeceKyHIHO HCIYCKAET HUTh HIEKTPHUECKOH TaMIIbI TI0Ne3HOH MomHocThio P = 1 Br,
€CIIM JAJIMHA BOJIHBI M3JIy9IEHHsI, COOTBETCTBYIOIIAs CPEAHEH SHEprun poToHa, A= 1 MKM?

170. Ongeuenmf, MOIIHOCTh MOHOXPOMAaTHYECKOTO HCTOYHNKA CBETa, eciy 3a BpeMs { = 1 MuH oH ucmyckaer N
=2 - 10°! porona. CrekTp U3ITyueHHs UMEeT JUTHHY BOTHBI A= 5 - 107 M.

171. Kakoe konuuecTBo (POTOHOB C JIMHOM BOJHBI A = 450HM U3JTydaeT MOHOXPOMATHYECKUH HCTOUHMK CBETA
3a Bpems t = 1 MUH, ecii e)XeCeKyHIHO OH U3IIydaeT € = 4,5 10°® T cBetoBoi 3Hepruu?

172. Pannonepenarunk Momuocteio P = 1 MBT u3nywaer na wactore v= 1 MI'u. KakoBa sHeprus B
3NEKTPOH-BOJIbTAX KaXA0T0 U3ydaeMoro kBaHTa? CKOJIBKO KBAaHTOB M3Ty4aeTcs 3a KKABI nepuoa koiaeGaHuH
3JIEKTPOMArHuTHOTO TOJIs?

173. Ckonbko (DOTOHOB HCIYCKAeT ©KECEKYHIHO JICKTPUYECKas jJaMIiouka mourHocTeio P = 100 BT, eciu
JUTMHA BOJHBI H3JIy4eHHs, COOTBETCTBYIOIIas cpenHeii sHeprun GoTtoHa, A = 600 HM, a CBeTOBas OTAaya JIAMITBI
n=3,3%"7?

174. UyBCTBUTEIHFHOCTh CETYATKH Tila3a K JKEJITOMY CBETY ¢ IIUHOH BOMHBI A = 600 HM cocraBisieT P =
1,7 - 10" Br. Ckounbko (hOTOHOB JTOJDKHO TA/1aTh €XKECEKYHIHO HA CETYATKY, YTOOBI CBET OBIIT BOCTIPHHST?

175. Kamist Boasl Maccoil 0,2r HarpeBaeTcsi CBETOM ¢ JUIMHON Boibl 550HM. Kakoe konmmuecTBo (OTOHOB
MOTJIOIIACT BO/IA ©XKECEKYHIHO, eciu ObIcTpoTa Harpesa karutu AT/At=5 K/c?

176. Ton xakum HampskeHHeM pabOTaeT PEeHTIEHOBCKAs TPYOKa, €CITH caMble KECTKUE JTyYH B PEHTTEHOBCKOM
CIIEKTpE 3TOH TPYOKH UMEIOT YacTOTy V= 10%8rm?

177. Penrtrenonckas TpyOKa m3Iydaer execeKyHaHO N = 2 10" (OTOHOB C JUTMHOH BOIHBI, COOTBETCTBYIOMICH
cpennelt sHepruu GPoToHA, A=10"u. Omnpenenuts KI1J TpyOku, ecnu npu Hanpsbkenun U = 50 kB, cuma toxka |
=10° A.

178. MonoxpomaTHueckuii H3TydaTenb TONE3HOH MOIIHOCTHIO P=10"" Br nomeuien B MPO3PAUYHYI0 Cpeny C
a0COITIOTHBIM TTOKa3aTeNieM IpesioMiieHus N = 2. HallTh KOMMYecTBO KBaHTOB, U3Iy4aeMBIX UM 3a Bpems t= 1
MUH, €CJId OHU UMEIOT JUTHHY BOJIHBI B cpefe A= 2- 107 .

179. Onpenenuts 3anepikuBarolee HANPsSHKEHHE JUIS DIEKTPOHOB, MCIYCKAEMBIX C TOBEPXHOCTH HATPHS TOJ
JeCTBHEM MOHOXPOMATHYECKOT'O U3IYIEHUS C IUTMHON BOJHBI A = 200HM.

180. Katon poTosnemMenTa OCBEMAIOT MOHOXPOMATHUECKHM CBETOM. TIpH 3a/1ep/KUBAIONIEM HAMPSKEHUN MEKLY
katogom u anogom (U; = 1,6 B Tok B 1enu npexpainaercs. [Ipu usMeHeHun JUiMHBL cBeta B K = 1,5 pasa
NOTpeOOBaJIOCh TO/ATh 3a/IePXKUBAIOIYI0 pa3sHOCTh noreHuuaioB U, = 3 B. Ompenenuts paboTy BbIXOzA
2JIEKTPOHA U3 MaTepHuasa KaToja.

181. TMpu anuue Bomubl A =600 HM TOK (POTOINEKTPOHOB B BAKYyMHOM (DOTOBJIEMEHTE IpPEKpaIaeTcs, eciu
MeXJTy KaTOIOM M aHOJOM MOJATh 3a/epKuBaromiee HanpsokeHne U He MeHbINe ONpeAesICHHOTO 3HaYeHUS.
[Ipu yBenmmueHuM IIMHBI BOJHBI Ha M = 25% 3amepkuBarolnee HampspkeHne okaspiBaercs Ha AU = 0,4 B
MeHbIe. OnpeaenuTs M0 ’THM JaHHBIM ITOCTOSTHHYTO [1maHka.

182. B xoxe dorosddexra IMeKTPOHEI, BHIPHIBAEMbIE C MOBEPXHOCTH KBAHTAMH C 9acToTOi Vi = 4 - 10" Ty,
TIOJTHOCTBIO 33/1epkuBaeT HanpsbkeHne U; = 14 B, a npu yacToTe KBaHTOB V, = 8 10" I'ng - Harnpspkenue U, =
30 B. Onpenenuts N0 3TUM JIaHHBIM [IOCTOsIHHYIO [lnanka.

183. TIlnockas moBepxHOCTH OCBEmIAETCs CBETOM ¢ JUTMHOM BoJHBI A=180HM. KpacHas rpanuna Gotosddekra



JUTST TAHHOTO BemiecTBa Ay == 360HM. HemocpeACTBEHHO y MOBEPXHOCTH CO3[aHO OAHOPOTHOE MAarHUTHOE
noste ¢ mHAyKued B = 1,0 MTa. JIuAMM WHAYKIMA MarHATHOTO TIOJIS MapaiieibHbl TOBEpXHOCTH. Ha kakoe
MaKCHMAaJIbHOE PACCTOSHIE OT MOBEPXHOCTH CMOTYT YAAIUTHCA (POTODIIEKTPOHBI, €CIIM OHU BBIJICTAIOT NIEpPICH-
TUKYJSIPHO IOBEPXHOCTH?

184. IlunkoByro nmmacTHHKY OCBEIIAIOT YJIbTPadHONETOBHIM CBETOM C JUIMHON BOJHBI A = 300 Hwm. Ha kaxoe
MaKCHMaJIbHOE PAacCTOSHHE OT IUIACTUHKH MOJKET YIaJUThCS (DOTOINEKTPOH, €CIIM BHE IUIACTUHKH CO3JaHO
3aJIepKUBAIOIICE OTHOPOIHOE MOJIe ¢ HAanpsKeHHOCTHIO E = 10 B/cm?

185. Ha nnockumii »snekTpox mamaer wu3dydeHMe C JUIMHOM  BomHBI A = 83 HM. Ha Kakoe MaKcHMajibHOE
paccTosHHE OT TOBEPXHOCTH 3JICKTPOAA MOXKET YHAIUThCS (DOTOINIEKTPOH, €CIIM BHE IEKTPOJA CO3JaHO
3a[epKUBAOIIEe DIIEKTPUIECKOe Mojie HampspkeHHocTeio E= 7.5 B/cm? Kpacmas rpanmma ¢orosddexra
COOTBETCTBYET JJIFHE BOJHEI Ag = 332 HM.

186. Mexnay (OTOKaTOIOM H aHOIOM MPWIOKEHA TaKas pPa3sHOCTh IOTEHIMAJIOB, YTO Hambojee OBICTpHIC
(OTO3ICKTPOHBI MOTYT MPOJICTETh TOJBKO TOJOBHHY PACCTOSIHHS MEXKIy 3JeKTpomamu. CMOTYT JId OHH
JOJIETETh N0 aHOJA, €CIM PACCTOSHUE MEXIy DSJEKTPOJaMH YMEHBUIUTh BABOE MPH TOH Ke Pa3sHOCTH
MOTEHIHAJIOB?

187. ConHevHbIE JIy4d MPUHOCIT B MHUHYTY Ha HOBEPXHOCTh S = 1 M? TIOYBEI sHepruio 41,9 x/lx. Kakoii

JOJKHA OBITh TEMIIEpaTypa IIOYBBI, YTOOBI OHA M3Iy4ala TaKyl JK€ JHEPTHIO OOpaTHO B MHPOBOE
MIPOCTPAHCTBO?

188. CKOIIBKO HEPTUH M3Iy9aeTcs B MpocTpaHcTBo 3a 10 1 ¢ miomann S = 1 ra maxoTHOH 3eMJIH, UMEroIIei
temnepatypy t = 27°C? Cuurars M04BY YSPHBIM TEJIOM.
189. JlaMna cosuttokc, TpUMeHsieMas JJIs JIeYeHHs OOJIbHBIX, MMEET BOJL(GPaMOBYIO HUTh. OnpenenuTh

TeMIepaTypy HUTH IpH OOJyUCHUH, €CIIM B JAHHOM CITydae M3IyqaloTcsi HHPpaKpacHbIC JTy4d IJIHHON BOIHBI
nopsanaka 1 Mx.

190. Ompenenure 3HEPTHIO, U3ITydaeMyl0 Yepe3 CMOTPOBOE OKOLIKO neyn B TeueHue t = 1 muH. TemmepaTypa
neun T = 1500 K, mromaas cMOTpoBOro okorika S=10 cM?. CunTath, 4To MeUb M3IIy4aeT Kak YepPHOE TEeTO.
191. Haiiiure TeMIiepaTypy MeuH, €C/IH H3BECTHO, YTO M3 OTBEPCTHS B Heil miomaapio S = 6 cm® u3mydaercs

7 kan B 1 c. CuuraTh n3nydeHne OIN3KUM K U3ITyYCHHIO YSPHOTO Tela.

192. IToBepxHocTh uepHOro tena Harpera no temneparypel T = 1000 K. Bo ckonpko pa3 u3MEHHTCS
MOIITHOCTh U3ITyYCHHMS 3TOTO TENa, €CIIU MOJIOBUHY ITOBEPXHOCTH HATPETh, & IPYTYIO MOJIOBUHY OXJIaguTh Ha AT
=100 K?

193. B MeauimHe AN OUArHOCTHKHU psiia 3a00JieBaHMN MOIY4MII PAaclpOCTpaHEHHE METOJ, Ha3bIBaeMBIH

tepMmorpadueii. OH OCHOBaH Ha PErUCTPALMK PA3IMUUs TEIUIOBOTO M3JIyYEeHUs 3J10POBBIX U OOJBHBIX OPTraHoOB,
00yCTIOBJICHHOTO HEOONBIINM OTJIHMYMEM HX TeMIepaTyp. BbumcinTe, BO CKOJBKO pa3 OTIMYAIOTCA
TEepPMOJMHAMUYECKHE TEMIIEpaTypbl W HHEPreTUYECKHE CBETHMOCTH y4YacTKOB ITOBEPXHOCTH Teja YesloBeKa,
umeroumx temneparypsl 30,5 u 30,0°C cooTBETCTBEHHO.

194, Ha ckoxpko ymenbmuTcs Macca CoiHIIA 3a TOA BCIEACTBHE U3NydeHHUsA? Temmeparypa MOBEPXHOCTH
Connua 5800K. Mznyuyenne ConHLa CYUTATh NOCTOSTHHBIM.

195. AbcomoTHO uepHoe Teno umeeT Temnepatypy 2900K. B pesynbrare ocThiBaHUs Tela, JUIMHA BOJIHBI, Ha
KOTOPYIO IPUXOANUTCSI MAKCUMYM CIEKTPaJIbHOM IMJIOTHOCTH SHEPreTHYECKO CBETUMOCTH, H3MEHIIACh Ha AA=
9 MkM. JIo KaKo# TeMIepaTypbl OXJIaTUIOCh TeNO0?

o 210 > —
196 OI_[CHI/ITL KOJIMYECTBO TCILIa, KOTOPOC BLIACIIACT IMOJOHUUN Po maccoit m=1 wmr 3a BpEMs, paBHOC
nepuoAy nojiypacmnaja 3Tux siacp, €CJIn UCITYCKAaCMbIC O.-HaCTHIbI UMCIOT KUHETUYCCKYIO S9HCPIHUIO 5,3 MbsB.

197. M3BecTHO, YTO U3 PaMOAKTUBHOTO MOJIOHUS 2%p4 paccoit m = 2,5t 3a Bpems t =32 nHs B pe3ysbTaTe
ero pacmaga obpasyercs remuii o6semMoM V = 40 cm® npu HopManbHEIX yemoBmsX: po = 10°TIa, t, = 273 K.
OnpenenuTs MO ATUM JaHHBIM TIEPHOJ MOypacnaga JAaHHOTO W30TOIa MOJIOHUS.

198. Ilpu ompeneneHun Tepuoaa MoJypacnaja KOPOTKOXXKHMBYIIETO  PaJUOAKTHBHOIO  HM30TOMA
HCIIOJIB30BAJICS CYETYHK HMITYJILCOB. 32 MUHYTY B Hauaye HaOmroaeHus Obuto HacuutaHo Ng = 250 UMITyIIECOB,
a yepe3 Bpems t = 1 4 Oput0 3apeructpupoBano N = 92 ummnynsca. YeMy paBeH mepro/ Mojypacaia TaHHOTO
u3ortomna?

199. MecTOopOXKIECHHUAM PaIHOaKTHBHBIX 3JIEMEHTOB BCET/Ia COMYTCTBYET CBUHEI. VI3BECTHO, UTO TOPHEBHIHA
psijl 3akaHdmBaeTcs m3oTormoM cBuHmA °Pb (**Th— ?%Pb). Cunras Bospact Topmesoii pymsr t=4-10° mer
(TopsiaKa BO3pacTa COJHEYHOM CHCTEMBI), ONPEIEITUTh MACCy CBHHIIA My, MOSBUBILETOCS. B 9TOH PyZe U3 TOPHsI
Maccoii m;=1xkr?

200. CBUHell, COAEPKALIUICSA B yPaHOBOH py/ie, ABISETCA KOHEYHBIM IPOJAYKTOM PAcaa ypaHOBOIO pAja.
HaiiTu Bo3pacT t ypaHOBOI pPy/Ibl, €CJIH U3BECTHO, YTO HAa Maccy My=1 Kr ypaHa ‘EEE U B 51001 pyne npuxoaures
Macca M, = 320r cBUHIA ‘g% Ph.



4. METOAUYECKHUE PEKOMEHJAIIUU 110
CAMOCTOATEJBHOMY U3YYEHUIO BOITPOCOB

BaxHoli cocTaBisironiel CcaMOCTOSITENbHOM BHEAYAUTOPHOM MOJATOTOBKHM  SIBIISIETCS
pabota ¢ nuTepaTypoi KO BCeM BUAM 3aHITHI: CEMUHAPCKUM, MPAKTUYECKUM, MIPU MOATOTOBKE
K 3aueTaMm, SK3aMeHaM, TeCTUPOBAHUIO, YYaCTHIO B HAYYHBIX KOH(EpEHIHIX.

YMenue pabotaTh ¢ JHTEPATYpod O3HAYAET HAYYUTHCS OCMBICIICHHO TMOJB30BaThHCS
uctouyHukamu. llpexzae yeM HmpUCTYNMUTh K OCBOCHHUIO HAYyYHOU JIUTEPATYpbl, pEKOMEHAYETCS
YTEeHUE YUeOHUKOB U YU€OHBIX TOCOOUH.

Cy1iecTByeT HECKOJIBKO METOAO0B PabOThI C IUTEPATYPOI.

OnuH U3 HUX — CaMblid U3BECTHBIM — METOJ MOBTOPEHUS: MPOUYUTAHHBIA TEKCT MOXKHO
3ayduTh Hau3ycTb. [IpocToe mOBTOpeHHE BO3JACHCTBYET Ha MaMATh MEXAHUYECKU H
MOBEpXHOCTHO. [ToJTydeHHbIE TAKMM ITyTeM CBEJICHUS JIETKO 3a0BIBAIOTCS.

Haubonee s¢ddexTuBHBI METOJ — METOJ KOAUPOBAHUS: MPOYUTAHHBIM TEKCT HYMXKHO
NOJBEPrHYTh OONBIICH, YeM mpocToe 3ayuyuBaHHe, oO0paboTke. UYUTOOBI OCHOBATEIHHO
o0paboTath MHDOPMALIMIO U 3aKOIUPOBATH €€ ISl XPAHEHUS, BaXXHO MPOU3BECTU IENbIN psf
MBICJIUTEIIBHBIX OTEPAlMi: MPOKOMMEHTHPOBATh HOBBIE [AHHBIC; OIEHUTh HMX 3HAYCHUE;
MOCTaBUTH BOIPOCHL; COMIOCTABUTH MOJYyYCHHBIE CBECHUS C PAHEE U3BECTHBIMH.

Jis ynyumienuss oOpaboTkd MHpOpMAIMK OYEHb BOKHO YCTAHABIMBATH OCMBICICHHBIC
CBSI3H, CTPYKTYPUPOBATh HOBBIE CBEJICHUSI.

W3yuenune HayyHOH, y4eOHON ¥ MHOM JTUTEPATypHl TPEOYeT BeJCHUS PadOUYNX 3aIHCEH.

®dopma 3amnuceld MOKET ObITh BeCbMa pa3HO00pa3HOil: MPOCTOM MM pa3BEPHYTHIN IUIaH,
TE3HUCHI, IUTATHI, KOHCTIEKT.

[lnan (ot yaT. planum — MIOCKOCTh) — MEPBOOCHOBA, KapKac KaKOW-IM00 MHUCbMEHHOM
paboThl, ONpeAeAIONINE OCIEI0BAaTEIbHOCT U3JI0KEHHS MaTepHara.

[Inan sBnsercs Hanboyiee KPaTKOM M MOTOMY CaMOW AOCTYIHON M paclpocTpaHEHHON
dopMoil 3amucell conaep)kaHUsS MCXOJHOrO HUCTOYHMKa uH(popmauuu. [lo cymecTtBy, 3TO
nepeyeHb OCHOBHBIX BOIIPOCOB, PACCMAaTPUBAEMbIX B UCTOUHUKE. [11aH MOXKET OBITh MPOCTHIM U
pa3BepHyThIM. X OT/IMYME COCTOUT B CTENEHU JIETANM3AIMN COJEPKAHMS U, COOTBETCTBEHHO, B
o0Beme.

[Ipermy1iecTBO IIaHa COCTOUT B CIAEAYIOLIEM.

Bo-nepevix, mnaH MO3BONSET HAWIYYIIUM OOpa3oM YSICHHUTH JIOTMKY MBICIH aBTOpA,
YIPOIIAET TOHUMAaHUE TJIABHBIX MOMEHTOB TIPOU3BEICHUSI.

Bo-emopuix, Tnan mo3BoisieT ObICTPO U TTyOOKO MPOHUKHYTH B CYITHOCTH MOCTPOCHHUS
IIPOU3BENICHUS U, CIIEA0BATENbHO, TOPA3/I0 JIErde OPUEHTHUPOBATHCS B €TI0 COACPHKAHUH.

B-mpemuvux, nnaH Mo3BOJSET — MPH MOCIEAYIOIIEM BO3BPAILllEHUU K HEMYy — ObIcTpee
0OBIYHOTO BCIIOMHUTH TPOYUTAHHOE.

B-uemeepmuix, ¢ MoOMOIIBIO TJIaHA TOPA30 yI0OHEE OTHICKUBATH B MCTOYHUKE HYKHBIC
MecTa, GaKThl, IUTATHI U T. 1.

Boinucku — Hebonbiine QparMeHThl TeKCcTa (HEMONHbIE W TIONHBIC MPEUIOKECHHUS,
OTJIebHBIE a03allbl, a TAKXKE JOCIOBHbIE U OJU3KHE K JOCIOBHBIM 3allMCH 00 U3J1araeMblX B HEM
dakrax), comepainire B cede KBUHTICCEHIIUIO COACPKaHUSI POYUTAHHOTO.

Breimucku  mpeactaBisitor  coboit  Oosee  ClIOkKHYIO (opMy 3amucei  CoAepiKaHHs
UCXOJHOTO HUCTOYHWKA uH(opmanuu. [lo cyTH, BBIMUCKM — HE YTO HHOE, KaK IIUTaThI,
3aMMCTBOBAaHHBIE M3 TEKCTAa. BBIMMMCKK TO3BOJSIIOT B KOHIIGHTPUPOBaHHOW QopMe U C
MaKCHMaJdbHOW TOYHOCTHIO BOCIPOHM3BECTH B MPOU3BOJIBHOM (Hallle MOCIeA0BaTEIHLHOM)
nopsiIke HanboJiee BaKHBIC MBICITH aBTOpPA, CTATUCTHYECKHE W JaTAJIOTMYECKUE CBeleHus. B
OTJIENBHBIX CIIy4asX — KOT/Ia 3TO OMpPaBJaHHO C TOYKH 3pPEHUS MPOJOJDKEHHS paboThl Hal
TEKCTOM — BITOJTHE JIOMTYCTHMO 3aMEHSTh IUTUPOBAHUE U3JIOKCHHEM, OJIM3KUM K JIOCJTIOBHOMY.

Tesucel (oT rped. 1ez0S — yTBepKIEHUE) — CKATOE M3JIOKEHUE COACPIKAHUS N3YIEHHOTO
MaTepHuaia B yTBepIUTEIHHOM (pexke onmpoBepraroiiei) Gpopme.

OTnumne Te3UCOB OT OOBIYHBIX BBIITUCOK COCTOUT B CIEIYIOIIEM.




Bo-nepsvix, Te3ucam mpucylia 3HAYUTEIBHO Oojiee BBICOKAs CTENEHb KOHIIEHTPAIIUH
MaTepuaia.

Bo-emopwix, B Te3ncax oOTMEYaeTcsl MpeoOiajaHue BBHIBOJOB HAJ — OOLIMMH
paccyXICHUSIMHU.

B-mpembux, yaie BCero Te3UCHI 3aUCHIBAIOTCS OJIM3KO K OPUTHHAILHOMY TEKCTY, T. €.
0e3 UCMOIb30BaHUS MPSIMOTO LIUTUPOBAHHUSI.

Hcxons W3 CKa3aHHOTO, HETPYJHO BBISIBUTH OCHOBHOE MPEUMYIIECTBO TE3MCOB: OHU
HE3aMEHUMBI JIJIsl TIOJIFOTOBKU TIYOOKON M BCECTOPOHHEH apryMeHTAallMM MUCbMEHHON paboThI
110001 CI0XKHOCTH, a TAKXKE [T MOJATOTOBKH BBICTYINICHHH HA 3aIlUTe, JOKIA0B U TIp.

AHHOTalUA — KpaTKoe H3J0KEHHE OCHOBHOTO COJEP)KaHUA HMCXOJHOTO HCTOYHHUKA
uHopManuy, faromiee 0 Hem 0000IIEHHOE MTPEICTABICHHE.

K nanmcanuio aHHoTanuii mpuOeraroT B TeX cCiy4asX, KOrja MOJJIMHHAS IIEHHOCTh U
MPUTOJHOCTh KCXOJHOTO UCTOYHMKA WH(GOPMAIMKM HUCIOJHUTEN0 IMHCHMEHHON paboThI
OKOHYATEJIbHO HEsICHA, HO B TO K€ BpeMs O HEM HEOOXOJHWMO OCTaBUTh KPATKYIO 3aIlUCh C
0000Mmaromeit XxapakTepucTUKOM. [ yKa3aHHOH [IeTTN | UCIIOJIb3YETCs aHHOTAIHSI.

XapakTepHoil 0COOEHHOCTHIO aHHOTALIMU HApSAY C KPAaTKOCThIO M OOOOIEHHOCTHIO €¢
COJICpKaHUsl SBJISCTCS W TO, YTO MUIIETCS aHHOTAIUSl BCErJa IOCJIEe TOro, Kak (XOoTs Obl B
MpPeIBApUTEILHOM TMOPSIJIKE) 3aBEPIICHO O3HAKOMIICHHE C COJIEp>KaHUEM MCXOJHOTO UCTOYHHKA
uHpopmanmu. Kpome TOro, MUIIETCS aHHOTANMS IMOYTH HCKIIOUUTEIBHO CBOWMH CIIOBAaMH U
JUIIb B KpailHE PEIKUX CIydasX COACPKHUT B ceOe HeOOJNbIInEe BBIACPKKH OPUTHMHAIBLHOTO
TEKCTA.

PestoMme — KpaTkas OIEHKa U3YYEHHOTO COJAEpKAHMS HCXOJHOTO HCTOYHUKA
UHpOpMAaLINH, TTOYYSHHAS, TIPEXK]IE BCETO, HA OCHOBE CO/ICPKAIINXCS B HEM BBIBOJIOB.

Pestome Becbma cxogHO MO cBoed cyTu c aHHoTammed. OAHako, B OTJIMYHE OT
MOCJIETHEH, TEKCT pe3loMe KOHLEHTPUPYeT B ceOe MaHHBIE HE W3 OCHOBHOTO COAEP)KaHUS
HCXOJHOT'0 UCTOYHUKA HH(POPMAIUH, a U3 €r0 3aKIIIOUNTENbHON YacTH, MPEXK/Ie BCErO BHIBOIOB.

Ho, kak u B cimyyae ¢ aHHOTAIMEH, Pe3IoMe M3JIaraeTcsi CBOMMHE CJIOBAMHU — BBIJICPKKHU U3
OPUTHHAIILHOTO TEKCTA B HEM MPAKTUYECKU HE BCTPEYAIOTCS.

Koncmext (oT mar. cons-pectum — o030p, omucaHue) — CJIOXHas 3alUCh COJEPIKAHUS
MCXOJHOTO TEKCTa, BKIIIOUaroasi B ce0sl 3aMMCTBOBaHUS (LIMTAThl) HauOoJee MpuMedaTeIbHbIX
MECT B COYETaHWH C TUTAHOM HMCTOYHUWKA, a TAK)Ke CXKATHIM aHaJM3 3alMCaHHOTO MaTephaia H
BBIBO/JIBI 110 HEMY.

na pabomvt Hao Koncnekmom cieoyem:

¢ ONpeleluTh CTPYKTYPY KOHCIEKTHPYEMOro MaTepuala, YeMy B 3HAUUTENbHONH Mepe
CHOCOOCTBYET MMChMEHHOE BEJICHHE TUIaHAa 110 X0y U3YUEHHS OPUTHHAIBHOTO TEKCTA;

¢ B COOTBETCTBHHM CO CTPYKTYpOH KOHCHEKTa IMPOU3BECTH OTOOp M MOCIEIYIONIYIO
3aMrch HanboJIee CYIEeCTBEHHOTO COJIEPKaHMsI OPUTHHAIBHOTO TEKCTa — B ()OpMe LUTAT WU B
U3TI0’KEHUH, OJIM3KOM K OPUTHHATY;

4 BBHINOJIHATH aHAJM3 3aIMCEel U Ha €ro OCHOBE — JIOTIOJTHEHHUE 3amHceil COOCTBEHHBIMHU
3aMeUYaHUsIMU, COOOpaKeHUIMH, «PaKTypoil», 3aMMCTBOBAaHHOW M3 JIPYTMX MCTOYHUKOB U T. II.
(pacrioniarate Bce 3TO CIEAyeT Ha TOJSIX TETPAad JUIS 3alHcedl WIM Ha OTICNBHBIX JINCTaX-
BKJIQJIKax ),

4 3aBepmUTH (OPMYIUPOBAHNE U 3aITMCh BBIBOJIOB 10 KKOW U3 YaCTeH OPUTHHAIBHOTO
TEKCTa, a TAK)Ke OOIINX BBIBOJIOB.

CucremMaTH3alis W3YYCHHBIX HCTOYHUKOB TIO3BOJISIET TOBBICHUTH 3(PPEKTUBHOCTh WX
aHanm3a u 0000meHus. Fitorom 310l paGoTHI TOMDKHA CTATh JIOTHYECKH BBHICTPOCHHAS CUCTEMA
CBEJICHUH 10 CYIIECTBY MCCIIEyeMOTO BOIPOCA.

HeoOxomuMo w©3 Bcero Marepuana BBIJICIUTh CYIIECTBYIONIME TOYKHA 3pEHUS Ha
po0JieMy, MPOAHATM3UPOBATh UX, CPABHHUTH, JaTh UM OIICHKY.

Kcraru, »Toli mpouenype NOOMKHBI TMOABEpPrarhcsi W MaTepuaisl u3 HHTepHeTa BO
n30eKaHNe MEXaHMYECKOTO CKaYMBaHUS TOTOBBIX TEKCTOB. B 3almcsx W KOHCIIEKTaX CTYACHTY
OUYeHb BaKHO YKa3bIBaTh HA3BaHMSI MCTOUYHUKOB, aBTOPOB, TOJ M3JIaHUs. ITO OPraHHU3YeT ero, a



[JIABHOE, MPUTOJUTCA B TOCIEAYIOIIeM o0ydyeHuu. be3ycloBHO, CTyIEHT AODKEH B3ATh 32
MPaBUJIO AaKTHBHO PabOTaTh C JUTEPATYPO B OMOIMOTEKE HE TOJIBKO arpapHOro YHUBEPCHUTETA,
HO U B OOnactHoii 6ubmmoreke um H.K. Kpynckoil u apyrux, ucrons3ys, B TOM YHCIE, UX
KOMITHIOTEPHBIE BOBMOXKHOCTH (2JIEKTpOHHAs OMOIMOTEKa B ceTH MIHTepHeT).

Bonipocs! 1151 caMOCTOATEIbHOT0 H3YYeHUsI

Kunemaruka ¥ JUHAMHKA MATEPUAJbHOM TOYKM. KuHemaTWKka BpaiaTeibHOro jABvkeHHs. CBS3b
MEXIy JHHEHHBIMH ¥ YTJIOBBIMH XapaktepucTukamu. [IpeoOpasoBanms [ammies. IIpuHONI OTHOCHTENHHOCTH
Tamunes. Umnynsc. M3ommpoBaHHBIE CHCTEMBI. 3aKOH COXPAaHEHHS HMITYJIECA W €r0 CBA3b C OJHOPOIHOCTHIO
npoctpadcTBa. CBs3b MEXIy MOTEHIMAIBHOHN »Heprueil m cwioil. KuHetmueckass sHeprus. 3aKOH COXpaHEHHS
SHEpPrMd B MEXaHHWKE. YCIOBHA pPABHOBECHS MEXaHWYECKOH CHCTEMBl. 3aTyxalommue KOJIeOaHWs.
JuddepernnanbHoe ypaBHEHHE 3aTyXaloNIMX KoleOaHWH W ero pemieHne. ATEpHOIMYECKHA IpoIrecc.
AHrapMoHMUYeCKHH ocmmuATop BeHyXneHHbIe Komebanusa. JnuddepeHnmambHOe YpaBHEHHE BBIHYKICHHBIX
KOJICOAHUH U ero pelieHne. AMILTUTYAa U (da3a BBIHYKJICHHBIX KoJcOaHMid. Pe3oHaHC.

DKCIIEpUMEHTAJIBHBIC OCHOBHI BO3HHUKHOBCHUS PEIATUBUCTCKON MeXaHWKU. [locTynaThl CHENUANbHOW TEOpHU
OTHOCUTEIILHOCTH. IIpefenbHBIl  XapakTep CKOPOCTH CBeTa B Bakyyme. [loHSATHE OJHOBPEMEHHOCTH.
OTHOCHUTENBHOCTD JJTUH U IPOMEXYTKOB BPEMEHHU. PEISITUBUCTCKUI 3aKOH CIIOKCHHUS CKOPOCTEH.

OCHOBHOW 3aKOH PEJSTHBUCTCKOW ITUHAMUKH. PENATUBUCTCKAas Macca. PensITHBHCTCKOE BBIpaXCHUE IS
KHHETHYECKON 3HEpruy. 3aKOH B3aUMOCBS3M MacChl M HHEPrHU. DHEPIus MOKOA. DJIEMEHTH TeOPUH TATOTCHUS
OiiHumTeiHa. [IpyHINI S5KBUBaIEHTHOCTH. [ paHULIBI IPUMEHUMOCTHU KJIACCUYECKON MEXAHUKU.

MexaHuka TBEPAOIO Tejla U CIVIOIIHBIX CPed. MoMeHT cuibl. MOMEHT uMIyabca. MOMEHT MHEPILIMH.
Teopema IlteitHepa. OCHOBHOW 3aKOH IUHAMUKU BpallaTeIbHOTO IBIDKEHHUS. 3aKOH COXpPaHEHUS MOMEHTa
umnyibca. ['upockonuyecknii 3QGEeKT U ero npuMeHeHHe.

OCHOBBI THIPO- M a’pocTaTHKH. I'mapocraTuyeckoe AaBiieHHE. J[aBleHHEe MOA HCKPHUBICHHON MOBEPXHOCTBHIO.
OCHOBBI THIPO- U a3POAUHAMUKHU. Y PaBHEHHE HEPA3PBIBHOCTHU CTPyH. 3aKoH bepHymmn. .

OcHOBBI MOJ'IeKyJIﬂpHO-KI/IHeTI/I‘leCKOﬁ TECOPUH.

CraTHCTHYECKUI U TEPMOTUHAMUYECKUI METO/IbI HCCIICTOBAHUS.

3aKOHBI paclpeneiIeHHs MOJEKYJ. 3aKOH paclpeleNieHns MOJEKYJ IO CKOpOcTsAM (3akoH MakcBemna) M ero
JKCIIEpUMEHTalbHas mpoBepka. Pacmpenenenne bombrvana. OmnbelTHOE ompeneneHHe dYucnaa  ABOTajipo.
Bapomerpunueckas popmyrna. JinrHa cBOOOAHOTO PoOEra MOIEKyII.

OCHOBBI TEPMOAMHAMUKHM W CTPOEHHE BelIeCcTBA. OGpartuMble M HEOOpaTHMBIE MPOLECCHL. BTopoe
Hayaluo TepMoauHaMuKku. [IpuBeneHHoe konmyecTBO Teruia. HepaBenctBo Knaysuyca. DHTporust kak (yHKuus
COCTOSIHUSI CHCTEMBI. DHTPONHSA U TepMOJUHAMUYECKas BEpOATHOCTh. CTaTUCTHYECKMH CMBICI BTOPOTO Hayaia
TePMOANHAMUKH. TpeThe Hauano TepMOAMHAMUKH. DJIEMEHTH HEPABHOBECHOI TePMOANHAMUKH.

Peanbnble ra3sl. YpaBHeHune Bau-nep-Baambca, ero anamus. M30TepMbl peanbHBIX Ta3oB. BHYTpeHHsS SHeprus
peanbHOro raza. OCOOEHHOCTH CTPYKTYPHI M CBOMCTB JKHJIKOTO M TBEPJOTO COCTOSIHHS BellecTBa. AMOp(HbIE
TBepable Tena. JKunkne Kpuctamisl. JJedeKTs cTpyKTypsl KpUcTauTueckuX Tes. da3oBble paBHOBECHs U (pa3oBbIe
MPEeBPAIICHHSI.

DJIeKTPOCTATUKA.

OnexTpuueckuil 3apsaa. JAMCKpeTHOCTh 3apsia. 3aKOH COXpaHEHHUs 3apsana. DJeKTpudeckoe moje. HampskeHHOCTh
anekTpocTarudeckoro noist. Ilotok HanpsbkeHHoctu. [IpuHnnn cynepnosunum. Teopema Octporpanckoro-I'aycca
U €€ IPUMEHEHNE K BBIYMCIICHHUIO HANPSHKEHHOCTH nosted. L{upKysiius BekTopa HanpsbKeHHOCTH. [loTeHnmanbHbIi
XapakTep ayeKTpocTatuueckoro mossl. IloteHmman. CBs3p MEXAY HANPSHKEHHOCTHIO M TOTEHIMANoM. CHCTeMbI
3apsHKEHHBIX YacTHIL.

IocTOSAHHBIN JJIEKTPUYECKHI TOK.

OnexkTpuueckuii TokK. KBasucranmonapubsle TOKH. Tok mpoBoauMoctH. Cuia W TUIOTHOCTh TOKa. Pa3HOCTH
MOTEHIMATIOB. DJIEKTPOABWKYIIAs CHa M HampsbkeHne. CTopoHHME cuilbl. HampsKeHHOCTh MOJIs CTOPOHHUX CHIL
3akonsl Oma u J[xoynsa-Jlenna. ConpoTHUBIIEHME M €r0 3aBUCUMOCTb OT TemmepaTypbl. CBEpXIpPOBOAMMOCTD.
duddepennnansaas dpopma 3amucu 3akoHoB Oma u Jxoyms-Jlenna. IIpaBmna Kupxroda s pasBeTBICHHBIX
nenei. MoImHOCTh TOKa.

DJIeKTPOMAarHeTus3M.

Ipuanun pabotst MI'/I-renepaTopa.

Yckopurtenu 3apsyKeHHbBIX YaCcTHII.

Macc-cnextporpadsl.

CkuH-3Q]EKT B TEXHUKE.

Tpanchopmaropsl.

DJIEKTPOMarHuTHbIC KOJIeOAHUSI U BOJIHBI.

IlepemeHHsIil TOK.

Wznyuenue nunous.

Hcnonp3oBanme OJICKTPOMArdMTHBIX BOJIH AJIA IIEpEaavyn III/I(l)pOBBIX JaHHBIX.



HNurepdepennus u 1udpakuus cBera.

WnrepdepeHuns B TOHKUX IUIeHKaX. [IpocBernenue ontuku. MHTEpdEepOoMeTph! 1 NX MCHOIb30BaHHUE.

Hudpakuust n ycnous ee HaOmonenus. [lpunnun [oiirenca-@penens. Meron 3o @penens. dudpaxuums
Openenss Ha oTBepcTusX M dKkpaHax. Judpakmus @Dpaynrodepa ot menu. JudpakinuoHHas penietka u ee
npumeHenue. [udpakums peHtreHoBckux Jydedl. [lomstue o rojorpaduu. DnemeHTHl Dyphe-ONTHKH.
HopmanbeHble MOABIL.

Ioasipuzanus U ANCHEPCHs CBETA.

HckyccTBeHHas onTrdecKas aHU30TPOIIHS.

D¢ dexr BaBmnora-Uepenkosa.

EctecTBeHHBIN 1 MOJSPU30BAHHBIA CBET. AHANM3 MOJIIPH30BAaHHOTO CBeTa. [lomsipu3arust mpu oTpakeHUH. 3aKOH
Bprocrepa. JlBoiiHoe mydenpenomieHue. [lonsgpuzannonsusie npu3Mbl. VCKycCTBEHHAas: ONTHYECKAsT aHU30TPOIUS.
Bparienue miockocTy NOJSIpU3alkU U €€ IPUMEHEHHE.

KBaHTOBBIE CBOICTBA 3JIEKTPOMATHUTHOTO M3JIyYeHHUS.

KopnyckynsapHo-BOJIHOBOW — Ayanu3M. JIBOMCTBEHHas KOPIYCKYJISIPHO-BOJIHOBAas IMPUPOJAA
BerecTBa. BouHb! ne-bpoiins. Audpakius 31eKTpOHOB U ee TpuMeHeHne. BoTHOBEIE CBOMCTBA
HEHUTPOHOB, aToMoOB, MoJsiekys. Heltponorpadus. [IpuHnun HeompenereHHOCTH. [ paHUIIBI
NPUMEHUMOCTH MOHATHUH KJIACCHYECKON (PU3UKU K MEKPOOOBEKTaM

JJieMeHThI KBAHTOBOM MEXaHUKH M S/IePHOH (PM3MKH.

OCHOBHBIE XapaKTEPUCTHKH SIIpa, IPOTOHOBO-HEUTPOHHASI CTPYKTYypa sSApa, IPOXOKACHUE TsHKENBIX YacTull, Oera-
H3JIYy4YCHUA U raMMa-u3iaydCeHusaA 4€pe3 BCUICCTBO, 061_11851 XapaKTCpUCTUKa pPaaguOaKTUBHOCTU, SAJACPHBIC PCAKIINU,
HEUTPOHBI, UCKYCCTBEHHAs] PaJUOAKTUBHOCTb, JCJICHUE SJEp, LEMHasd sAepHas peaklus, yNpaBlICHHE peaklHei
JICJICHUs, IOHATHE O AICPHOM 3HEPIeTUKE, TEPMOSICPHBIE PEAKLIUU

CamocrostenbHas pabota Mo ydyeOHbIM HOCOOUSM SIBIISI€TCS TJIAaBHBIM BHJIOM DPAaOOTHI
CTyAeHTa-3a04HMKa.  CTyaeHTaM  pPEeKOMEHAYeTCs  PYKOBOJCTBOBATHCS  CIEAYIOIIUMH
HOJIOKEHUSAMU:

1. HN3yuarp Kypc (U3HMKH CIEIyeT CHCTEMAaTHYeCKH B TEUEHHE BCEro Y4eOHOro
nporecca. M3yuenue Kypca B ckaTble CPOKHU IMEpe]] SK3aMEHOM He JacT INIyOOKHUX U
NPOYHBIX 3HAHUU TI0 (PU3UKE.

2. N36paB kakoe-HUOYb yueOHOE mocoOue B KayecTBe OCHOBHOTO MO OMpPEIEICHHOMN
qacTu Kypca (PU3HMKH, CTYACHT JOJDKEH MPHUIACPKHUBATHCSA JaHHOTO MOCOOUS TpHU
U3y4eHHH BCell yacTu WM, 10 KpaifHel Mmepe, LIeIoro ero pasjena. 3aMeHa OJIHOTO
nocoOust APyruM B TpoOIecce HM3YYCHHS MOXKET NMPHBECTH K YTpaTe JIOTHYECKOH
CBSI3M MEXIy OTIEeNbHbIMM Bompocamu. Ho ecin ocHOBHoe mmocobue He aaeT
MOJTHOTO WJIM SICHOTO OTBETa HAa HEKOTOPBIE BOIPOCHI MPOTPAMMBI, HEOOXOIMMO
o0pamarbes K APYruM y4eOHbBIM ITOCOOUSM.

3. Urenue ydeOHOTO MOCOOMS CIEIyeT CONMPOBOXKAATH COCTABIEHHMEM KOHCIIEKTa, B
KOTOPOM 3aIlUCBIBAIOTCS (DOPMYJIMPOBKH 3aKOHOB M (OPMYJBI, BbIpa)karoliue
3aKOHBI, ONpeACTeHUS (PU3NIECKUX BEJIWYMH M €IWHUI] U3MEPEHUS dTHX BEIHYHUH,
JIENIAI0TCS YePTEXKU U BBITIOJIHIETCS PEIIEHNE TUIIOBBIX 33/1au.

4. ®uznka- HayKa TOYHas, W (U3UYECKUE WCCICOBAHUS CBSI3aHBI C W3MEPEHUEM
¢u3nueckux BenuuuH. [loaTomy npu u3ydeHnn Kypca pU3UKU CTYAECHT BCTPETUTCS C
OOJNBITNM KOJIMYECTBOM EIUHHII U3MEPEHUs, OOBEINHEHHBIX B OCOOBIE CHUCTEMBI
enuHul. CTyZleHT NOJDKEH TBEpJO 3allOMHUTh, YTO 0€3 OCHOBATEIbHOI'O 3HAHMS
CHCTEM EIMHHII, 0e3 YMEHHS IOJIb30BaThCS MMH TPHU PEUICHUN (PU3MUYECKUX 3a1ad
HEBO3MOXXHO YCBOMUTBH Kypc (PU3UKHU U TeM Oojiee MPUMEHATh (U3NUYeCKUe 3HaHUS Ha
npaktuke. [lpm pemeHMn 3amad  cluenayeT NPEeUMYIIECTBEHHO —ITO0JIb30BaThCS
Mexaynapoanoit cuctemoit equnaun (CH).

5. CamocrosTenpbHyI0 paboTy TO H3y4YeHUIO (PU3MKU CTYACHT JOJDKEH MOJABEPraTh
CHUCTEMaTHYECKOMY CaMOKOHTPOJII0. C 3TOI LENbIo Mocie U3y4eHHs ONpeeIeHHOTO
pazziena (pU3HMKH CIeIyeT CTaBUTh BOIMPOCHI, Kacaromuecs: (popMyITupoOBOK 3aKOHOB,
onpeneneHuil (U3NYECKUX BEJIMYMH M €IMHUI[ HW3MEPEHHUs, U OTBeuaThb Ha ITH
BOTIPOCHI.



5. METOAUYECKHME PEKOMEH/JAIIUA
IO NOAI'OTOBKE K 3AHATUSAM
5.1 Meroanyeckue peKOMEHIAIUM 110 MOATOTOBKE K MPAKTHYECKUM 3aHSITHSIM.

[IpakTHueckue 3aHATUS CIYXkKaT CBA3YIOLIMM 3BEHOM MEXKIy Teopuel U npakTukoi. OHu
MIOMOTAIOT YIITyOUTh U 3aKPENUTh TEOPETUUECKUE 3HAHUSA, TOJTYYCHHBIC Ha JICKIUIX.

Ilepen KaxaplM 3aHATHEM CTYICHT JOJDKEH IIOBTOPUTH IIPOMICHHBIA MaTepua,
UCIIOJIb3YSl KOHCIEKTBHI JICKIMM, METOAMYECKHE YKa3aHMs, PEKOMEHIYEMYIO JHMTEpaTypy.
XKenatenbHO TOMOJHUTENHHO BBIMHMCATh HanOoJee BaKHbIE (POPMYJIIBI M BBIPAKEHUS, YTOOBI MTPU
HE00X0IMMOCTH OBICTPO HATH MX. B pe3ynbraTe MOATOTOBKH K 3aHATHIO HEOOXOIMMO TOMHUTD
Hau3ycTb T€ (OpMyNbl, KOTOpble ObUIM OTMeueHbl JeKTopoM. CienyerT 3HaThb 3HAYCHMS
Han0oJiee BaKHBIX KOHCTAHT, BCTPEUYAIOIIMXCSI B JAHHOM pasjziesie (CKOpOCTh CBeTa U T.I1.).

PekoMenayercs HMeTb WHIMBUAYAIbHBIA CIPAaBOYHUK, B KOTOPBIH IO yKa3aHUIO
[pernojaBaTesisi BBIIUCBHIBAIOTCS TPOMO3JAKHE (HE TpeOyrolue TMPOYHOTO 3arlOMUHAHMS)
(bopMynbl, HEKOTOpble TaOJWYHbIE MHTErpajbl U (QOPMYNbl CBS3€H MeX1y eIUHULIAMU

A3MEPEHUM.

5.2 MeToanyecKue peKOMeH/IAlMH 110 NOAT0TOBKe K J1a00paTOpPHbIM padoTam.

Wnxenep monp3yercs MeToAaMu (U3MKM Ul pelIeHMs WHXKEHepHbIX 3amad. OH He
JIOJDKEH OTKpBIBaTh HOBBIE (DM3MYECKHE SIBICHUS, HO 00s3aH yMETh NPHUMEHATh (hU3NYECKHE
3aKkoHBL. [l09TOMY ISl CTYZEHTOB TEXHMYECKMX BY30B Ham0OJee CYIIECTBEHHO H3y4YCHHE
HJIEMEHTOB TEXHUKM HU3MEpPEHUIl, O3HAKOMJIEHHE C COBPEMEHHBIMH BHUJAaMHU IpHOOPOB,
npuoOpeTeHne yMeHHs BUJCTh (PU3HUECKYIO 3a/1auy B TEXHHUECKOM npobiieme. ['maBHbIe 3a1aun
7a00paTOPHOTO TPAKTUKyMa IO OOmiel (H3MKe TakoBHI: 1) JKCIepUMEHTalIbHas MpPOBEpKa
¢u3NYeCKUX 3aKOHOB; 2) OCBOEHHE METOAMKM W3MEPEHUH U TNPUOOPETEHHE HaBBIKOB
(GU3MUecKOro SKCHEpUMEHTa; 3) H3ydYeHUEe NPUHLUIOB PabOThl (HU3NUECKUX Npudopos; 4)
npuoOpeTeHust yMeHus 00pabOTKU pPe3ylbTaTOB HKCIIEPUMEHTA.

[Ipexe yeM MPUCTYNHUTH K BBIOJHEHUIO YKCTIIEPHUMEHTA, CTYACHTY HEO0X0ANMO BHUMATEIHHO
O3HAKOMUTCSI ¢ METOAMYECKHM OIHMCaHUEeM JabopaTOpHOH paboThl. MeToaudeckue OMUCAHUS
COZIEpIKaT:

1) Ha3BaHHE PabOTHI, €€ IIEIb;

2) TepedyeHb MPUOOPOB U MPUHAICHKHOCTEH,

3) o01yto yacTh (CrpaBOYHBIC CBEJCHHUS O CYTH M3Y4aeMOTro SBICHUS WIH dPPeKTa);

4) MeTonuKy MpOBeICHUS paboThI;

5) omucaHue U3MEpPEHHN;

6) 00paboTKy pe3yabTaTOB U3MEPEHHUIA,

7) KOHTpOJILHBIC BOTIPOCHI.



OcHoBHas 4YacTb BPEMEHH, BbIICJIEHHAS! Ha BBINOJIHEHUE JTAOOpaTOpHON paboThl, 3aTpaulBaeTCs
HAa CaMOCTOSITENbHYIO TOArOTOBKY. Ecimm crygeHT mnpuctymaer k pabore 0e3 4€TKOro
MPEJICTABICHHUS] O TCOPUHM HM3y4aeMOro BOIPOCA, OH HE MOXKET «y3HaTh B JHIO» (pu3udeckoe
SBJICHUE, HE CYMEET OTACNIUTh U3ydaeMblil 3PPEeKT OT CIIydaiiHbIX TTOMEX, a TAK)KE OKaXKETCs HE
B COCTOSIHUM CYIUTh 00 HUCHOPAaBHOCTM W HEUCIPAaBHOCTU YycTaHOBKHU. Jlyig oOnerdenus
MOJTOTOBKH K CJIa4€ TEOPETHUECKOTO MaTepHalia MoJjJe3HO OTBETUTh Ha KOHTPOJIbHBIE BOIIPOCHI,
c(hOpMYyIIMPOBAHHBIE B METOAMYECKOM OMUCAHUU. [[JIs1 YCIIENIHOTO BBIMOTHEHHS TaOOPaTOPHOI
paboThl CTYIGHTY HEOOXOIUMO pa300paTbcs B YCTPOMCTBE YCTAaHOBKM WM Makera. [IpoBepun
npuOOpbl YCTaHOBKHU, IMOATOTOBUB MX K paboTe, CTYACHT MPUCTyNaeT K HaOIIOJIEHUIO TeX
3¢ (heKToB WU SBICHUH, KOTOPBIM IOCBAIICHA JaHHas padbora. OMBIT 3KCHEPUMEHTAITBHON
paboTel Henb3s mpuodbpectd 0€3 CaMOCTOSITEBHOTO AKCIEpUMEHTHpOBaHUA. OTCUéT
U3MEPSEMBIX BEJIMYUH MOJAraeTcsi MPOU3BOAUTH C MAKCUMAIIbHON TOYHOCTHIO. [losToMy mepen
CHSITUEM DPE3yJNbTaTOB U3MEPEHUIl HE0OXOIMMO MPOBEPSATH HYJNEBbIE MOKa3aHUA MPUOOPOB U
YCTAaHOBUTH IIEHBI JICJICHHUS Ha IIKaJax. Jtanm oOpaOOTKH pe3yabTaTOB M3MEPCHHI HE MEHee
BaXXCH, YeM TMPOBEJCHHUE OHKCIEpPUMEHTAa. MHOrme (HU3MYeCKHe 3aKOHBI, ITOJTYYCHHBIC B
pe3ynbTaTe HKCIEPUMEHTAIbHBIX HCCIEIOBaHUM, BBIPAXKAIOTCS B BHUJE MaTeMaTHYECKHX
dbopMyI, CBS3BIBAIOIIMX UWCIOBbIE 3HA4YeHUsA (U3MYECKHX XapakTepucTtuk. [loaTomy
00s13aTeNIbHO CIICUTE 32 TEM, YTOOBI, TMPU BBIMIOJIHEHUU TEX WU WHBIC W3MEPEHUs, ObLIH
pa3yMHO COTJIACOBAaHBI JPYT C IPYrOM TOYHOCTH OIPEACICHUS PA3IMYHBIX BeMWuuH. Ecim B
nabopatopHoii paboTe wuccienyeTcs 3aBUCHMOCTh OJIHOM BETWYMHBI OT JAPYro, JTy
3aBUCHUMOCTH CJIEYeT MpeACTaBUTh rpaduyecku. Yncao ToYeKk Ha pa3iIMuHbIX y4acTKaxX KPUBOMH
M MaciITadbl BHIOMPAIOTCS C TAaKUM PacdyeToM, YTOOBI HATJISAHO OBUTM BUIHBI MECTa U3THOOB,
IKCTPEMYMOB U CKaukoB. Kpome CUCTeMBI KOOPIMHAT C PAaBHOMEPHBIM MACIITA0OM MPUMEHSIOT
nonynorapupmMuueckue W JorapudMuueckde IIKaimbl. BpluucieHne HMCKOMON BETHYHMHBI
COJICPKUT M pacyeT MOrpeurHocTed u3MepeHus. BrImomHeHUe KaKIoW M3 3araHUPOBAHHBIX
paboT 3aKkaHYMBAETCS IMpeloCTaBlieHneM oTuera. TpeboBaHus Kk GopMe U COAEPKAHUIO OTYETA
MIPUBEJICHBI B KAXKI0U U3 JIa0OpaTOpHil.
IHocTpoenue rpaguxoB
HeymeHnne npaBHIIBHO MMOCTPOUTH IPaHK MO pe3ysIbTaTaM MpOoJAeTaHHBIX H3MEPEeHUN
— OUeHb YacTO BCTPEUAIONIMICS HEIOCTaTOK B paboTe CTyAeHTOB. [lockombky

HEOOXOUMOCTh IOCTPOCHUS TPpa(PUKOB BO3ZHUKAET MOYTH B KaXJ0M paboTe HACTOSIIETOo
NPaKTUKyMa, KOCHEMCS 3TOT0 BOIPOCa HECKOJIBKO MOpoOHee.

[lycTh mony4eHO HECKOJIbKO 3HAYEHHUH cpefHell apudMeTnyeckoil CKOpOCTH JBHKEHUS
MOJIEKYJI IIPH COOTBETCTBYIOIMUX TEMIIEpaTypax rasa.

Tabmuua 1 — 3HadeHus cpeqHei apupMeTndeckoil CKOPOCTH MOJIEKYN B 3aBUCMOCTH OT
TEeMIEPATypPbI



Temmneparypa 100 150 300 600
T, K

Cpenssisi CKOPOCTh 275 336,8 476,3 673,6
Ucp, M/C

B tabnuue Hy*HO 0053aTeIbHO MUCAaTh HAMMEHOBAHUE U3MEPSIEMON BEJIMUMHBI, & TAKKE
yKa3aTb B KAaKMX €JIMHMIAX 3Ta BeJIMYMHA M3Mepsuiach. Ilo ymciam, 3aHEcCeHHBIM B TabuuLy,
crpoutcsi Tpaguk. OOBIYHO 1O TOPU3OHTAIM OTKJIAABIBAIOTCS 3HAYCHHUS HE3aBUCHMOM
IIEPEMEHHOM, TO €CTh TOM BEJIMYUHBI, KOTOpasi U3MEHIETCS CAMUM 3KCIIEPUMEHTAaTOPOM B XOJ€E
onbiTa. B paccmarpuBaeMoM npuMepe Takod BEIMYUMHOW sIBseTCS Temreparypa. CKopocTh ke
MOJIEKYJI BBIYUCIIACTCA 10 JaHHBIM DKCIIEPUMEHTA I KaKIOrO 3HAYEHUs TEMIIEpaTyphl.
3aBHUCUMBIC TIEPEMEHHBIE O0OBIYHO OTKJIAIBIBAIOTCS IO BEPTUKAIBHOM OCH.

Ha puc. la npuBeneH oOpa3ely HEBEpPHOro (HO 4YacTO BCTPEYAEMOI0) IOCTPOEHUs
rpaduka. 31ech MHOKECTBO OIIMOOK, KOTOPBIE MEPEYHCINM, TTOCKOJIbKY OHU XapaKTEPHBI.

1. HenpaBwibHo BbIOpaH MacmiTab. biarogapss 3TOMy KpuBas 3aHUMAeT TOJBKO
MOJIOBUHY IUIOIAAM Tpaduka, a OCTalbHas IUIOMAAb HE HCHojib3yercs. Macmrab Hamo
BBIOMpATh TaK, YTOObI HAaMOOJbIINE 3HAUYEHUS BEIMYMH, 3aHECEHHBIX B TaOJUIly, OKA3aJIUCh Y
KOHIIOB OCEH KOOpPAMHAT.
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Puc. 1 — Tloctpoenue rpaduKoB 3aBUCUMOCTH CpEIHEH apu(PMETHUEeCKOM CKOPOCTH

MOJIEKYJ OT TeMIepaTypbl

2. Ha ocsix xoopauHaT HepalroHaTIbHO 0003HaueH Macmtad. s o0o3HaueHnus macmrada
B3ThI IU(DpBI U3 Tabauibl. MacimTald Ha OCsSX TODKEH ObITh 0003HAUEH LENBIMU YHCIaMU Yepe3
OJIMHAKOBBIE OTPE3KH.

3. Ha rpaduxe He 0003HaUE€HO, KaKMe BEIMYMHBI U B KAKUX EAMHMIIAX OTJIOKEHBI Ha OCSX.
O0o03HaveHUsT BEMYMH JIOJDKHBI CTaBUTHCS Y KOHIIOB OCEH, a PSIIOM YKa3bIBAIOTCS €IMHMUIIBI
U3MEPEHUs 3TUX BEIMYUH.

4. Ha rpaduke daktuuecku He 0003HAUCHBI DKCIEPUMEHTAIbHBIE TOYKHU. [lomokeHune mx
MBICTUTCSI Ha TEPECeYCHUM MYyHKTUPHBIX JHHUHA. Kaxmayo Touky HyxHO 0003Ha4arh, a
BCIIOMOTATENbHBIC INHUA HAHOCUTH HE CIIE/TYeT.

5. OOBIYHO CTYAEHT CTPEMHUTCS MPOBECTH KPUBYIO TAK, YTOOBI OHA HEIPEMEHHO MPOXOAUIa
yepe3 BCE OKCIEPUMEHTAIbHBIE TOYKH. BcClleZcTBHE 53TOr0 KpuBas TNPUHUMAET CTOJb
3aMbIciIoBaTyi0 (opmy (puc.la), yTo B Hee CI0XKHO BIOXKUTH KaKOM-THMO0 (pu3MUecKuii cMbICI.
Hanmo umeTs B BHYy, YTO ONIBIT MPOEIBIBACTCS BCET/IA C IMOTPEITHOCTSIMHE, TIO3TOMY HEKOTOPHIE
DKCIIEPUMEHTaJIbHbIE TOYKM Ha KpUBYIO He momanyT. Cama ke KpuBas OJDKHA MPOBOIAUTCS
IUIaBHO, 03 HeoOOCHOBAHHBIX M3TMOOB, HO Haubojee YAOBIETBOPSS MOJIYyYEHHBIM
AKCIIEPUMEHTATHHBIM TOYKAM.



I'paduk pekoMeHIyeTCsl CTPOUTH Ha pasrpadieHHON B KJIETOUYKY Oymare WiM Jydlle Ha
MUJUTIMETPOBOM Oymare.

Ha puc. 16 maHo mnocrpoenume Tpaduka C COOJIOACHHEM BCEX BBINICYKA3aHHBIX
TpeOoBaHUi. DTOT TpaduK MOCTPOCH IO TEM K€ JTaHHBIM YTO U rpaduK, n300paKeHHBIN Ha PHC.
la.



