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1. Onucanne ¢poHIA OLIEHOUYHBIX CPEACTB (OLEHOYHBIX MATEPHAJIOB)

@DOoH[ OLICHOYHBIX CPEACTB (OLIEHOYHBIE MaTEpPHAaJIbl) BKIIOYAET B ce0s KOHTPOJIbHBIE 3aJaHUS
¥ (MJIH) BOIIPOCHI, KOTOPBIE MOTYT OBITh MTPEIOKEHBI 00YYaIOIEMyCsl B paMKaxX TEKYIIET0 KOHTPOJIS
yCIEeBaeMOCTH U MMPOMEKYTOYHON aTTeCTaIlK MO TUCUUIUTHHE (MOAYII0). YKa3aHHbIE KOHTPOJIbHbIE
3aJaHus U (MJIM) BOIIPOCH! TIO3BOJISIFOT OL[CHUTH JOCTHXKEHHE 00YYaIOIIMMCS TUTAHUPYEMBIX Pe3yJIb-
TaTOB OOYYEHHS IO JUCIMIUIMHE (MOIYIIO), YCTAHOBJICHHBIX B COOTBETCTBYIOIIEH pabodeil mpo-
rpaMMe TUCIUIUIMHEI (MOYJIs), @ TaKke COPMUPOBAHHOCTh KOMIIETCHIINMA, YCTAHOBIECHHBIX B CO-
OTBETCTBYIOIIEH OOIIEeH XapaKTepUCTUKE OCHOBHOW MPO(ECCHOHAIBHONW 00pa30BaTEIbHON MPO-
TpaMMBI.

[TonHbIe HAMMEHOBaHUS KOMIIETEHIIUN U MHAUKATOPOB UX IOCTHXKEHUS IIPEJCTaBICHbI B 00-
IIel XapaKTepUCTUKE OCHOBHOM NMpo(decCHoHaNbHOM 00pa30BaTeNbHOM MTPOrpaMMBI.

2. OueHo4YHbIE CpeCTBA (OLEHOYHbIE MATEPHUAJIbI) JJIS POBEACHUS TEKYIEro
KOHTPOJISl YCTIEBAEMOCTH 00y4aloIuXcs M0 JUCUUILINHE

3 cemecTp

IlepeyeHb KOHTPOJILHBIX 3aJaHUI M (MJIM) BOIIPOCOB /ISl OLEeHKU COPMUPOBAHHOCTH KOMIIe-
TeHUMH OITK-1 (KOHTPOJMPYEeMbIi HHAUKATOP H0CTHKEeHUA komneTreHuun OIIK-1.1)

1. KoutponbHoe 3ananue. Ha pucynke n3o0pakeHa 1iockasi KpuBasi, Ha3bIBaeMast y
kiorouaoi (cnupansio KopHio). Touka A JABMXKETCS BIOJb ITOW KpUBOH B A
HaIpaBJICHUHU, YKa3aHHOM CTPEIKOM, C TOCTOSTHHOM 10 BEJTUYUHE CKOPOCTHIO. [Ipn

ATOM BEJIMUMHA €€ MOJIHOTO YCKOPEHUsl:  a) paBHA HYJIIO; 5 =
0) MOCTOSITHHA W HE paBHA HYJII0;  B) YBEIWYUBACTCS, I') YMEHBIIIAeTCS; 6

2. KonTtponbHoe 3aganue. Ha tenno, nMeBIiee UMITyJIbC p B TEUEHHE OYEHb KOPOTKOTO o —>5

BpEMEHHU At JIeicTBOBaIa cruia Oosblmnas cwia F . [locie okoHYaHUs IEHCTBUS CHITB  »/~ 120

4
P
TENOo JETUT noA yriioM 120° Kk HanpaBIEHUIO IEPBOHAYAIBHOTO ABMXKEHUS C UMITYJIb-
COM, BEJIMUMHA KOTOPOI'O PaBHA BEJIMYHMHE NEPBOHAYAIBLHOIO MMITyJIbCa TENa! | ]3'| = | 13| [Ipu aTom

BEJIMYMHA UMITYJIbCA IEHCTBOBABIIEN HA TEJIO CUIIBI |F At| OyzneT paBHa:

a) 0; 6) ptgl20°; B) pcosl20°; np2;  0)p; e) psinl120°; xK) 2p;
3. KontposnbHoe 3amanue. M3 )kecTu BbIpe3aiv TpH OJIMHAKO-

0
BBIC JIETANIM B BUJE dJUTuIca. JIBe neTanu pa3pes3aliv Ha YeThIpe [ 7]
OJIMHAKOBBIC YacTH. 3aTe€M BCE YacTH OTOJBUHYJIH APYT OT
Jpyra Ha OIMHAKOBOE PAaCCTOSHHUE U PACCTABUIM CHMMETPUYHO P [/~ > ]
otHocuTenbHo ocu OO' (cM. puc.). Beibepute npaBuibHOE CO- > 'S =
OTHOIIIEHHE MEXIy MOMEHTAMH WHEPIMH 3TUX JIeTalleil OTHO- I I, I3
cutenbHO ocu 00"
a) I} >1,>15; 0) I,<I,<I3; B) [, <I,=15; ') HE XBaTaeT JaHHBIX;

4. KontponbHoe 3amanue. [lwmmaap maccel 2m u paguyca R MOXET Bpamiathcs 0e3
TPEHMSI BOKPYT TOPU30HTAIbHON 3aKpEIJIEHHON ocH, mpoxoasiei yepes ero neHtp 0. K
KOHIIaM HUTH, IEPEKUHYTON Yepe3 IWIUHIP, IPUKPEIIEHBI TPY3bl C MaccaMu m U 3m,
KOTOpBIE JIBUXKYTCS TOJ] ACHCTBHEM CHJIBI TSDKECTH. Y CKOpEHHE CBOOOIHOTO HaJeHUs
paBHO g. CuJIbl HATSXKEHUS] HUTH Pa3INyaloTCs C Pa3HbIX CTOPOH IIMIMHIPA HA BEIUYUHY
AT. Cuna, ¢ xotopoi omopa 0  npelicTByer Ha uuMiauHAp, paBHa N. Huth He
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MIPOCKAJIB3bIBAET 110 MOBEPXHOCTH IMIIMHpa. Mcnonab3ys npuBeeHHbIE TaHHbIE, YKAKUTE MPaBUIIh-
HOC BBIPAKCHUC [JI BCIIMUYUHBI YCKOPCHUSA I'py3a mi:
2AT AT+ N AT -N AT -N AT AT
aya=——; 0 a=——; B)a=——; TNa=———; O)a=—; €)a=—;
2m m m 2m

5. KontponsHoe 3amanue. C ropku, ¢ OHOU U TOM YK€ BBICOTHI /1, CKATBIBAIOTCS 0€3 TPOCKATh3bIBAHUS
ap, UWIMHIP U TOHKUI 00pyd (TOHKOE KOJIBIO), UMEIOIIUE OJMHAKOBbIE MACChl U OJAMHAKOBBIC
paauycel. IlepBoHauanbHO Ha BBICOTE /1 BCEe TPHU Tela MOKOWIUCH. MeaneHHee BceX ¢ TOPKHU
CKAaTHUTCSI:

a) map; 0) UUIUHID; B) 00pyY; ') BCE TPH TeJla CKaThIBAIOTCS 32 OJIMHAKOBOE BPEMSI;
6. MuMO HENoABMKHOTO HaOI01aTeNs Ha 3emiie C OOJIBIIION CKOPOCTHIO, PABHOM _ <
v=2-10% m/c, nponetaer pakera. KOCMOHABT B pakeTe [epskal CTepKeHb JUIMHBI [ _— i% > e

napajieNIbHO IBHKCHHUIO PAaKEThl U MOBEPHYJ ero Ha 90°, HanpaBUB MEPIICHINKY- E
JIIPHO IBUKCHHUIO PAKCTHI. I[J'DI Je0BeKa Ha 3emiie AJInHa CTCPIKHA IMOCJIC 3TOI0
Oyner paBHa (¢ — CKOPOCTh CBETA B BaKyyMe):

a) 6)1/(1—«/1—V2/02); B) I1-v3cd s 0 i/ 1-v3/e s n)l~(1—\/1—v2/c2);

7. KontponbsHOE 3aganue. MoJisipHble TEMJI0OEMKOCTH HUICAJIBHOTO ra3a B MPOIEccax ,p
1—->2 u1-3 paBuel C; u C, coorBercTBeHHO. MX OoTHOIIEHNE Cl/Cz =0,75. 2%
3

TakuM ra30M MOKET OBITh (YKaKUTE BCE MPABUIHHBIC OTBETHI):
a) ammuak NH3; 0) kucmopon Oz;  B) a3or Np; 1) yruekucibliid raz COo;
n) renuit He;  e) Bomopon Hp; ) JIaHHOE yCJIOBUE HEBO3MOKHO;

1 v

8. KonTponpHoe 3a1anue. YKaxute GopMyIty JUIs BEIYUCICHHS TPUPAILECHHS SHTPOIIUH UICaTHLHOTO

rasa rnpu u300apHOM OXJIaKICHUU: a) —J.dTU; 0) I (dU + pdV);

pdV VdeT dU «
B) | ——; r) | ———; dV'; e) |——; ) HeT npaBUIbHON (GopMyIIBI;
) 1= Y [—— wp ) 1= ) Het mp dopmy

9. Konrponenoe 3amanue. Ha pucynke mnpuseneHbl aBa rpaduka QyHKUMH 4f ()
pacrpeaesieHusl 110 BEJIMYMHAM CKOPOCTEH MOJIEKYJ OAHOTO U TOTO K€ HACATHOTO | |

ra3a mpu pasHbIX Temmeparypax. I — Temmeparypa raza, S — miomajs 1moj KpuBoi 2 v
rpaduka. [IpuBeneHs! ciieytonme COOTHOIICHUS:

A)T>=T; b)L<Ty; B)YT2>Ti; INS=S; H)S2>S1; E)S2<S8.

Kakue u3 3TuX COOTHOIICHUM SABISIOTCS MPABUILHBIMU?

Oteerel: a)A,I';, 0)A,E; B)A,J; rb,; n)bE; e)bI; x)B,E; 3)B, I
n) B, T;

10. KonTponbHoe 3afganue. JlaBiaeHue raza, COBEpIIAIONIET0 U30TEPMUUYECKUN MTPOIECC, YMEHBIIIN-
Jock B 2 paza. [Ipu aToM cpemHsist JyinHa CBOOOIHOTO MpoOera MOJIEeKyI ras3a:

a) yBenuuuiach B 4 paza; 0) yBenuuuiach B 2 pa3a; B) MPAKTHYECKH HE M3MEHHIIACH;

I') yMEHBIINIIACH B 2 pa3a; J) yMEHbIINJIAch B 4 pa3a;

IlepeyeHb KOHTPOJIBHBIX 3a1aHUH M (MJIM) BONPOCOB UIs1 OLlCHKH COPMHUPOBAHHOCTH KOMIIe-
TeHUMH OITK-1 (KOHTPOJIMpPYeMbIii HHANKATOP A0CTHKeHUA KomneTreHunu OITK-1.2)

1. KoutponpHoe 3a1anane. MaTepuanbHas TOUKA JIBUKETCS TaK, UTO ¢ TEUEHUEM BPEMEHH €& KOOP/IH-
HATBI M3MEHSIOTCS 110 3aKOHAM: X = 2f + 612 — 4F, y = 54—4£+1,5t* u z = 4 + 8¢ — 21*. Briunciure
MO/IyJIb CKOPOCTH MaTe€pHaIbHOM TOYKA B MOMEHT BpeMEHH ¢ = 6 C.



2. KontposbHoe 3a7janne. MarepuaibHas TOUKa ABHXKETCS B10JIb KPUBOJIMHEHHOW TPAEKTOPUH, ITPH-
4yeM BeIMYMHA (MOAYJIb) CKOPOCTH 3TOM TOYKM MEHSAETCS €O BpEeMEHeM t 10 3aKOHY

v(t)= At* = Bt + C,riie A,B,C — NOCTOSHHBIE BEMYMHEI, HE PABHbIE HYIO. B Kakoii MOMEHT Bpe-

MEHH ¢ BEKTOP IMIOJIHOTO YCKOPEHHSI TOYKM OyJeT TMepHeHAUKYISIPeH TpaeKTopuu?
B 24 [ 2 A B

a)npu t=—; O)npu t=——; B)Ipu t =B —4A4C; r)Oopu t=—; o) Opu t=—;
) mp y ) mp 2 ) mp ) Ip Y ) Tmp Y

e)mpu t=0; k) B 10001 MOMEHT BPEMEHH BEKTOP YCKOPEHUS HE MEPIEHANKYISPEH K TPACKTO-

pun;

3. KonTponbHoe 3ananue. Ha ¢pusndeckoe Teno AeicTByeT cuia. 3aBUCUMOCTD F. . H
OT BPEMEHHU €€ TPOCKIIMU Ha OCh X IOKa3aHa Ha pUCYHKe. B HayalbHBIH MO- 2 7—\+

| |
MEHT BpeMeHH #op = 0 TPOEKIUs UMITyJIbca Tella Ha OCh X Obllla paBHA HYIIO. 0 T T T Tt,c
Yemy oHa OyzeT paBHA B MOMEHT ¢ = 6 c? 214106
a) 0 kr-m/c; ©0)1xr-m/c; B)2kr-m/c; T1)3kKr-m/c; 1)4Kr-wm/c 2 S
e) Skr-m/c; k)6 kr-m/c; 3) 8 Kr-m/c; 1) HET MPaBWJIBHOTO OTBETA;

4. KontponbHoe 3amanue.lllkuB paguyca R MOXKeT Bpamatbcs 0€3 TPEeHUsS BOKPYT
TOPU30HTAJIBHOM 3aKPEIUIEHHON OCH CUMMETPHH, poxoasiei yepes ero neHtp 0. Ue-
pe3 LIKUB MEPEKUHYTa HUTh, K KOHIIAM KOTOPOU MOJBELIEHBI IPY3bl PA3HOW MAaCCHI.
Macca MeHbIIETO I'py3a paBHa 7, & HUTh TSAHET €ro C CWION T, =mg/2, T g — YCKO-

penue cBoboHOTO MageHus. Cuiia HATSHKEHUS HUTH, EHCTBYIONIAs Ha BTOPOH Ipy3
paBHa T, =3mg. HuTh ABMXKETCA BMecTe ¢ BpamaromuMcsi 00010M IIKKHBA HE Ipo-

CKaJIb3bIBasl. 3aNUIINTE YPaBHEHUS JUHAMUKHU BPAlaTEIIbHOTO U MOCTYNATEIbHOTO JBUKEHHUS, C UX
MOMOIIIbIO TTOJIYYUTE BbIPAKEHHE MOMEHTA UHEPLIUH IIKUBA, 3aIMCAHHOE Yepe3 BeJIMYUHbI m U R, 1
YKa)XXUTe NMPaBUJIbHbBIN OTBET:

a) I=5mR%[2; 6) I=2mR>; B) [=5mR*; T)I=3mR>; 1) I=2mR%/5; e) I=mR>;

5. KontponbHoe 3amanue. [Tokosimmiics crepKeHb MacChl m U IJUHBI [ CTIOCOOEH 1’”/; 0
BpalllaThCsl BOKPYT NMEPIEHANKYJIIIPHOM 3aKkperuieHHoi ocu OO’, mpoxoasiuei ue- V;Té’l
pe3 ero ueHTp. B npoTUBOMOJIOKHBIE Kpasi CTEP>KHS OJJHOBPEMEHHO BPE3al0TCs Ma- ok % v
JICHbKHE TMJIACTHIMHOBBIC MAPUKU C TEMH XK€ MaccaMu m, JICTEBIIINE HABCTPEUY

JIpyT IpYTY C OJUHAKOBBIMHU IO BEJIMYMHE CKOPOCTAMHU vV TEPIIEHIUKYISIPHO KaK CTEPKHIO, TaK U K
ocu Bpamenus. lllapuku npununaioT K crepkHio. PaccuntaiiTe Ha OCHOBaHUM MPUBEICHHBIX JaH-
HBIX YTJIOBYIO CKOPOCTH CTE€PKHS C IPHIMIIIIMMHU [ITIAPUKAMH Cpa3y MOCe yaapa U yKaXUTe OTBET:

v 2v 3v 3v Sv 6v 9v v 12v 3v
a) -5 0) =T - g =5 3) — —
) I ) 3l 21 ) 81 A 6/ ) 51 ) 51 ) 12/ ) 71 ) 10/
J) IpYyroM OTBET;
6. KonrponbHoe 3aganue. ToHKuU cTep:keHb Macchl m | JUTMHBI [ MOXET COBEpIIaTh He- 0

3aTyxaromme Kojie0aHus BOKPYT TOPU30OHTAIIbHOM ocH moaBeca O, MpoXo e yepes Kpai
CTEpXkHs. B 11eHTpe cTepKHS NpUKpEIIEH MaJleHbKUI Tpy3uK Maccsl 3m. Paccuuraiite Ha
OCHOBAHMH 3THUX JIAaHHBIX BEJIMYMHY MEPHOJA MaJIbIX KOJIEOAHNN TaKOro MasTHUKA U yKa-
KHUTE IPAaBUIbHBIN OTBET (g — YCKOpEHHE CBOOOAHOTO MMAICHUS):

m,]

T
a) 27w 2L 0) 27 13 131 ) 2@ 7—l; n) 2m 8—I; e)2n\/z;
\3g’ \24g V \12¢g \ 9¢g g

51 171
x) 2T e ; 3)2m e ; 1) HET MPaBUJIBHOTO OTBETA (MPUBEIUTE €T0);
g g

3m
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7. KontponbsHoe 3aganue. MneanbHbIi ra3 HaXOAWICS B cocylle noa nopiuHem. [lopuieHs cxanu,
YMEHBUINB 00BbEM COCy/ia B 2 pa3a MpU HEM3MEHHOM TeMIiepaType, ¥ IPU 3TOM BBIITYCTHIIN U3 COCYa
MOJIOBUHY MacChl HAXOAMBIIETOCS TaM Ta3a. Kak mpu 3ToM M3MEHUIIOCH JaBICHHUE ra3a, OCTABIIETOCs

B cocyne?
a) YBEJIMYMIIOCH B 4 pasa; 0) yBEITMYIIIOCH B 2 pa3a; B) YMEHBIITWIIOCH B 4 pasa;
') YMEHBIINIIOCH B 2 pa3a; 1) yBEIUUMIOCh B 16 pas; €) HEe U3MEHUJIOCH;

’K) YMEHBIIIHIOCH B 16 pa3s;

8. KonrpomnpHoe 3aganue. neanbHbli ra3 copepiuaet mpoece 1 — 2 — 3, uzobpa-
JKEHHBIN Ha nuarpamme p-V,rne p, =4p;, Vo =21, V3=31, p; = 10°T1a, =1
JUTp. 3a BpeMs 3TOro Mpoliecca BHYTPEHHS SHEPIUs ra3a yMEHbIIAETCS Ha BEJU-
guny 150 Jx. Kakoe Terio momydaer ra3 3a Bpems nporecca 1 — 2 — 37

a) 150 x; 6) 200 x; B) 250 [bx; 1) 300 [Ix; n) 350 [Ix; e)400 x; x) 450 Dx;
3) IpYyroil OTBET;

9. KoutpoinbHoe 3ananue. Ha pucyHnke npectaBieH IpsiMoi HUKII TEMI0BON MaIIMHBI 2 3

B koopauHarax I —S, rae T —TepMOAMHAMUUYECKas TEMIEparypa, S —3HTpomus. | 4!
VYKaxuTe yuacTKH, Ha KOTOPBIX TEIUIOTA IOCTyHaeT B paboyee TesIo MALIHbI OT Harpe- 5 4 S
BaTeJIel, ¥ YYacTKH, IJie TEII0Ta OTJACTCS XOJIOIUIbHUKY:

a) 12,23 —nocrynaer; 34,41 —otnaercs; 0) 12, 23,41 —nocrynaer; 34 — ornaercs;

B) 12,41 —nocrynaer; 34 — otmaercs, r) 23 —nocrymnaer; 41— otmaercs;

10. KontponbsHoe 3aganue. /laBieHue rasa, COBEpPIIAIONIETO0 M30TEPMHUYECKUM MPOIIECC, YBEIUYU-
Jock B 2 paza. [Ipu aToM cpeaHsist JyinHa CBOOOIHOTO Mpodera MOJIEeKyI rasa:

a) yBenmuumiach B 4 paza;  0) yBenuuuiachk B 2 pa3a;  B) IPaKTUYECKH HE U3MEHUJIACH;

I') yMEHBIINIIACH B 2 pa3a; 1) yMEHBIIMJIACH B 4 pasa.

IlepeyeHb KOHTPOJILHBIX 3aJaHUI U (MJIM) BOIIPOCOB /1JIfl OLIEeHKU COPMUPOBAHHOCTH KOMIIe-
TeHUMH OITK-1 (KOHTPOJMPYEeMbI HHAUKATOP A0CTHKEeHUA kKomneTeHuun OI1K-1.3)

1. KontposbHsiil Bonpoc. CTosiBIIIasi aBTOMAlllMHA HAYMHAET JBUTAThCS C YCKO- il
penuem a . [lepBblil HAOMOIATENb CUUTACT, YTO MPUINHON ITOTO SBIISACTCS Tpe- ﬁ‘%
HHE KOJIEC O TIOBEPXHOCTh JOPOTH, TOCKOJIBKY APYTHX CHII, TAHYIMX aBTOMOOUIIh

BIlepe ]l HeT. BTopoil yBepeH B TOM, UTO TPEHHUE MOXKET TOJIbKO 3aTOPMO3UTH IBUKEHHE aBTOMOOMIIS,
HO HHUKaK HE YCKOPUTh. BbIckaykuTe CBOE MHEHHE O TOM, KTO U3 Ha0o1aTesnei npas. OueHuTe poib
TpPEeHHsI KOJec O JOopory: OyJeT OHO MPUYMHOW YCKOPEHMs WM 3aMeieHHus] aBToMoOmist. OTBeT
000CHY#TE C MOMOIIBIO (PU3UYECKHX 3aKOHOB U (hopMyI.

2. KoHTpoubHBIM Bonpoc. B arTpakiinoHe 4en0BEK TOJIKEH OTBECTH TSDKEIBIN 1ap,
IOJBEIIECHHBIN HA IIHYpEe U TOJKHYTb €ro Tak, Y4TOObI BO BPEMsI BO3BPATHOT'O JBIKE-
HUS 11ap COMJT KETJI0, CTOSIIIYI0 MPSIMO MOJ TOYKOM, B KOTOPOH LIHYpP MOJBEIIEH K
HOTOJIKY (Tepe] Kerjaei CTOMT MpPEensTCTBHE, HE MO3BOAONee COUTh €€ MPSIMbIM
ynapom). O1leHUTh BO3MOXHOCTh COMTH LIApOM KEIJII0 B TaKOM aTTpakiuone. Kax
ciemyeT ToJkaTh map? OTBeT 000CHYHTE ¢ TOMOIIBIO (U3HYECKUX 3aKOHOB U (hOPMYII.

24
A

3. KonTpomnpHseiii Bonpoc. DyTdonucT ObET meHanbTu. B MOMEHT ymapa Hora
¢yTbonHcTa UMeeT CKOPOCTh V, a Macca ObIOIIEH O MYy HOT'M BO MHOTO pa3 /ﬁl
6ombiie Macesl Msda. [lpennoxure crnoco0, MO3BONISIOMIUN C TOMOIIBIO 3aK0-

HOB MEXAaHUKU HAlTH CKOPOCTh MsYa IOCIIE yapa U HalJUTE 3Ty CKOPOCTb.

©
A<
1B

4. KoHTponbHbIN Bompoc. MIMeeTcss METAIUIMUECKUH CTEPKEHb, KOTOPBIM MOKHO
MOJBECUTH 32 KPIOYOK Ha KOHIE. JIMHEeWKH moa pyKoHl HET, HO UMEIOTCS 4achl.

o 1
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[Tpennoxute npouenypy onpeaeaeHus JUIMHbI CTEPKHS ¢ TOMOILBI0 UMerotuxcs yacoB. O0ocHyiiTe
NPEUIOKEHHYIO IPOIeypy (hopMyIaMy, TO3BOJISIIOIIUMHE BBIYUCIUTE TPEOYyEMYIO ITTHHY CTEPKHSI.

5. Konrtponsaslii Borpoc. Ha 00011 koseca co cnumaMu U Ha 0007 CIIONIHOTO
JIUCKa TOTO ke panguyca R u Toii ke Mmaccbl M HaMOTaHbl HEBECOMBIE HUTH, K
KOTOPBIM MPUKPEIUICHBI OJIMHAKOBBIE TPy3bl Maccoit m. U koneco, U AUCK MO-
TYT BpallaTtbCsi BOKPYT TOPU3OHTAJILHOW 3aKPEIJICHHOW OCH CUMMETpHUH 0e3
TPEHUsI U TIEPBOHAYAIILHO MOKOSTCS, a TPy3bl HAXOASATCS HA OJIMHAKOBOU BBbI-
core h Hazx nmonom. Ouenure, Kakol U3 rpy30B ObICTpeE ymaaeT Ha MOJI [oclie
Havana qBuxkeHus. OTBET 000CHYWTE C TOMOIIBIO PU3NIECKUX 3aKOHOB U (pop-
MYJL.

6. KonTposbHsiil Boripoc. [llapuk, moAgBEICHHBIM HA HEBECOMOUM MPYKMHKE COBEPIIACT
BCPTUKAJIBHLIC KOHGGaHHH B INTMIOCPUHC. YTBep)KI[aeTCH, 4TO IMOCJIC TOTO, KaK B INIMICPUH
J00aBWIIM BOAY, a IIAPUK MOJABECHIIM Ha JIPYTOi MPY>KUHKE C MEHBIICH KECTKOCTHIO, OH
nepecTan COBepIIaTh KojiebaHus. BrICKkakuTe CBOE CyKI€HHUE O BOZMOXHOCTH WJIH HEBO3-
MOKHOCTH Takoro pesyipTaTta. Haiinure B cienaHHOM yTBEp:KIEHUU T€ (PaKTOphI, KOTO-
pbI€ MOTJIM WJIM HE MOTJIM MPHUBECTU K JaHHOMY pe3ynbTary. OTBeT 000CHYMHTEe ¢ IOMO-
b0 (PU3NYECKUX 3aKOHOB B (POPMYII.

7. KonTposabHblid Bonpoc. HekoTopoe KoIM4ecTBO rasa ciieayeT MepeBecTH U3 COCTOSHUS C JIaBlie-
HUEM p1 W 00beMOM J| B COCTOSHUE C JIaBJICHHEM p2 =2p1 U ¢ 00beMoM V2 =2V1. DT0 MOXKHO
CIeNaTh UCTIOIB3YS (KOMOMHUPYSI) TOJBKO ABA 00paTUMBIX MTPOIIECCca U3 YETHIPEX MEePSUUCICHHBIX:
U30TEPMHUUECKUI, M300apuUecKuid, N30XOpUYecKuid M aaunadbarudyeckuil mpoueccsl. Heobxonumo
HAWTH TaKyl0 KOMOMHAIIMIO U3 IBYX MTEPEUHCICHHBIX IPOILIECCOB, YTOOBI ra3 B pe3yIbTaTe dTUX JIBYX
IPOIIECCOB MEPemEN U3 HaYaJIbHOTO B KOHEUHOE COCTOSIHUE, COBEPIINB IPU 3TOM HauOOJIBIIYIO pa-
6oty. U3noxxute CBOE MHEHHE O TOM, KaKasi KOMOMHAITUS MTPOIIECCOB OYAET YAOBICTBOPATH TAHHOMY
ycnoBuio. OTBET 000CHYHTE C MOMOIIBIO (PU3UUIECKUX 3aKOHOB M (OpMYJI, H300pa3uB BEIOPAHHYIO
KOMOWHAIIHIO MTPOIECCOB HA Ararpamme p — V.

8. KontpomasHsiil Bonpoc. B Tpydky U-oOpa3Horo MmaHOMeTpa, COSUHEH-
HOI'O C COCYZOM, 3aJIUTA KUJKOCTh C HEM3BECTHOM IJIOTHOCTBIO p, . I1o-

3TOMY MOXHO U3MEPUTh PA3HOCTh YPOBHEH /1 JKUJIKOCTH B MAHOMETpPE, HO
HEJIb3s1 ONPEEIUTh PA3HOCTh JaBICHUN Ap =p, gh BHYTPU U BHE COCY/a.

C nomometo Hacoca H MoHO 3akauaTh B cOCya BO3AYyX MOJ OOIBIIUM
nasneHreM. C momounibio kpana K Mo>kHO ObICTPO BBITYCTHTD 3aKauaHHBIN
Bo3ayX. Tepmomerp T mMO3BOMISET TOYHO ONPENETUTH TEMIIEPATYPY BO3-
nyxa B cocyzae. M3BecTHO, uTO mMoOKasarenb anuabaThl Bo3ayxa y=1,4, a aTMoc(hepHoe AaBlIeHHE

PaBHO p,,,, - [IpemioxuTe nmpouenypy onpeaeseHus IOTHOCTU p,, HEU3BECTHOM KUJIKOCTH C IOMO-

IIBIO IaHHBIX U3MEPUTENBHBIX TPUOOPOB. OOOCHYITE MPEATIOKEHHYIO TPOLeypy POpMyIaMu, 03~
BOJISIFOIIMMH BBIYHCIIUTH TPEOYEMBIH pe3ybTar.

9. KontposnbHslii Borpoc. ITpu 20°C  mi1oTHOCTH BoAbI paBHa ~ 1000 Kr/M’, IJIOTHOCTH TOCOIHEY-

HOTO Macia ~ 925 kr/M’, II0THOCTh HeTH ~ 830 Kr/M’, IOTHOCTh STUJIOBOTO CIMPTA ~ 789 Kr/M’

. Tem He MeHee, OoJiee IETKHUI CITUPT PACTBOPSAETCS B BOJIE, a OoJiee TsKEINIbIe Maciio M He(pTh BCILTBI-
BAIOT HA MOBEPXHOCTh BOJIbI. BRICKaXKUTE CBOE CYXKACHUE O TOM, Kakue (pu3nyecKkure 3aKOHbI IPUBO-
TISIT K 9TOMY pe3ynbTary. M3MeHeHne KakuxX BeJIMUMH B ATHX 3aKOHAX HAJI0 MPUHSATH BO BHUMAaHHE U
nouemy?

10. Kontposnbubii Bonpoc. [Ipuxoast 3umMoi B CBOE >KMIIUILE YEIOBEK MOXKET CECTh Ha KEJIEe3HbII
CTYJI, @ MOXKET — B IUTIOIIEBOE Kpecio. B mepBom citydae eMy OyzaeT X0JI0HO, a BO BTOPOM — TEILIO,
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XOTSI TEMIIepaTypa U CTyJja, U Kpecyia OJIMHAKOBa M paBHA TeMIlepaType Bo3ayxa B komHare. Ompe-
JENUTE PUINHY TaKOTO Pa3NIudMsl B pe3yIbTaTax U OOBSICHUTE €€ C TIOMOMIBIO 3aKOHOB M (hOpMYIT
bu3UKH.

IlepeyeHb KOHTPOJILHBIX 32JaHUH U (MJIH) BONIPOCOB Il OLleHKU C)OPMHPOBAHHOCTH KOMIIe-
TeHUMH OITK-3 (KOHTPOJIMpPYeMblii HHANKATOP A0CTHKeHUA KomneTeHunu OITK-3.1)

1. KontponbHoe 3aganue. MartepuanbHas TOUKa HAUWHAET BpalaThes 0 KPYroBoil Tpaekropuu 6e3
HAYaJIbHOM CKOPOCTU BOKPYT 3aKPEIJICHHON OCH C TIOCTOSIHHBIM YTJIOBBIM YCKOPEHHUEM €, U UMEET B
HEKOTOPBI MOMEHT BPEMEHM YIJIOBYIO CKOPOCTb BpAIEHMsI, paBHYIO ®. YeMy B 9TOT MOMEHT Bpe-
MEHH PAaBHO OTHOILIEHUE v/a CKOPOCTH V TOYKH K BEJIMYUHE €€ ITOJHOI0 YCKOPEHUS a?

o) -6 \]824-(,04 . \/82+c02 . € . \/82+(04
a) ﬁa ) 2 s B) s F) 5 2 s I[) -
£+ ® & e+ ®

2. KonTponbHoe 3a1anue. B HauaabHBII MOMEHT BpEMEHU ¢ =0 TOHKWHM 00pyd ¢ Maccoit  ,, R
m = 0,1 xr u c paguycom R = 0,5 M He Bpamjaercs, a MOCTYNATEIbHO CKOJIB3UT IO
TOPU30HTAJIBHOM MOBEPXHOCTU ¢ KuHeTndeckou 3Hepruert 1200 Ix. Ilon aeiicTBuem
CHJIBI TPEHHUSI OH HavaJ KaTUThCS 0€3 MPOCKaIb3bIBAaHUS C KHHETUYECKOM 3HEpruel BpalaTeabHOro
newkenust 300 [x. Cuna TpeHus coBepImia padory:

a) 300 /Ix; ©6) 600 JIxx; B) 500 Ix; 1)400 Ix; m) 200 JDx.

<

=0

—>

o}

3. KonrpomnbHoe 3a7anue. I'py3uk Ha pYyKUHKE COBEpIIal COOCTBEHHbIE MaJIble BEPTUKAJIb-
HbI€ 3aTyXaroliue KojeOaHus B BA3KOM KHUJIKOCTH, & €r0 CMELIEHHE X OT MOJIOKEHUSI paB- [—=

99099!

9?!).\)

T
h

<L
IR

I
-
I

HOBECHsI MEHSIOCh CO BPEMEHEM / 110 3aKOHY x(t)= de”* cos(bt), npudeM b =3a.3aTeM HA |- |§-

rpy3UK Ha4aJIk JIEUCTBOBATh BHEIITHEW CUJION, MEHSAIOUIEHCS CO BPEMEHEM IO rapMOHUYE- -
CKOMY 3aKOHY: F, (t)=F,cos(wr). Ha ocHOBaHMM 3THX TAHHBIX PacCUUTaAlTE BEIUUYUHY LUKIHYECKOI

4acTOThl ® CHJIBI B TEX CIIydasX, Korja 1) MakcuMalibHa aMILUINTY/1a CMELEHUs TPy3UKa U3 MOJI0XkKe-
HUS PaBHOBECHUS, U 2) MaKCUMaJIbHA aMIUIUTY/a €0 CKOPOCTH (PE30HAHC). YKaXKUTE OTBETHL:  A) a

; ©)N2a; B)2a; 1)Ba; m)N5a; €)\Ba; x)10a.

4. KonrtponrHoe 3ananue. Koraa n3 cocyna BBITYCTHIIM HEKOTOPOE KOJIMUYECTBO WJEAIBHOIO Iasa,
nasienue (B [1a) B Hem ynano Ha 40%, a remnepatypa (B K) na 20%. Kakyto yacTh raza BbITyCTUIIN?
a) 50%; 06)30%; B)25%; T1)48%; m)33,3 e) mpyroii OTBET.

5. KonTponbhoe 3aaganue. [Ipu uzodapuom Harpese renuii (He) momyunn temnory Q, a ero BHyTpeH-
Hss HEprus Bo3pocia Ha Benuuuny AU. IIpu sTom otHomeHnne Q/AU paBHo: a) 1; 06) 3/2; B)

4/3; 1)5/2; m)5/3; e)5/4; x)7/5; 3)mpyroi oTBeT.

6. KontponbsHoe 3ananue. [leppoHayansHo BoAsiHOM nap Haxoawics npu temnepatype 100°C. 3atem
ero A) ckoHaeHcupoBainu B Boay npu remrneparype 100°C, B) mosydyeHHyr0 BOLy OXJIaJnuiIH 10 TEM-
nepatypsl 0°C, B) oxnaxkneHHyto Boxy npeBpatuiiu B 1éa npu temmneparype 0°C. Kak usmensiach
SHTpONHUS S JAHHOT'O BEIIECTBA B PE3YJIbTATE 3TUX MPOLIECCOB?

a) A — He u3MeHsIach, b — ymenbmanacek, B — He n3MeHs1ach;

0) A — Bo3pacrana, b — ymenbmanacs, B — Bozpacrana;

B) A — Bo3pacraina, b — Bo3pacrana, B — Bo3pacrana;

r) A — He u3MeHsach, b — Bo3pacrana, B — He u3MeHsace;

1) A — ymensimanach, b — ymenbmanace, B — yMeHpianace.
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7. KonTponbHoe 3aganue. Cpein OTMEUCHHBIX Ha Tpaduke GyHKIMH pacnpeiecHus
Makcsesuia MOJIEKyYJ ra3a 110 BeJIMYMHAM CKOPOCTEH 3HA4YEHWM Vi HMEITCs BElU-
YUHBI CPeAHEH, CpeHel KBaIpaTUIHOM W HanOoJiee BEPOSITHOW CKOPOCTH MOJICKYIT
ra3a. OTHOIIEHUE CKOPOCTEH v3/v, PABHO:

D5 0 w5 oo ook ow L

8. KonTponbHoe 3ananne. Ha moBEpXHOCTH MJIaHETHI CO CTATUYECKON paBHOBECHOM pAP
aTMoc(epoii, B KOTOPOH OTCYTCTBYET IIEpPEMEIINBAHUE I'a30B 3a CUET KOHBEKIINHU, U
KOTOpas OJAUUHSAETCS pacipeiereHuo bonbliMana, 01MHaKOBbI NapLMaIbHbIE JaB- |
JIEHUS po cieayronmx ra3os: A —azora N2, b —Bomopoaa Hz, B — ammuaka NHs.
Ha pucynke npencraBneHsl rpa Ky 3aBUCIMOCTH MX JIABJICHUS p OT BBICOTHI /I HaJl TOBEPXHOCTHIO
IUTAaHETHl. Y KAKUTE COOTBETCTBUE ITUX I'PapUKOB U Ta30B.

a) lA2b3B; 0)1A3b52B; B)2A 163B; 1)2A3b1B; n)3A 1b2B.

9. KonTponbHoe 3aganue. Ilocine n30TepMuuecKoro cxaTus UAealbHOIo ra3a B 4 pasa 4ucio coyzaa-
PEHMIA €ro MOJIEKYJI O €JMHUILY TOBEPXHOCTH CTEHKH COCY/1a 32 €IMHUILY BPEMECHHU:

a) YMEHBUIMJIOCH B 2 pa3a; 0) YBETMUYMIIOCH B 2 pa3a; B) yMEHBUIMIOCH B 4 pa3a; T) yBEJIUYHIIOCH
B 4 paza; 1) HE H3MEHUJIOCH.

10. KonTponbsHoe 3amganue. ['a3 coBepmiaeT mpouecc M30XOPUYECKOro OXJIAKICHUS, PU KOTOPOM
ero remnepatypa I' ymenbinaercs B 4 pasa. [locne 3Toro KoapuIMEeHT AMHAMHYECKON BA3KOCTH 1|
raza: a)yBeNW4HTcs B4 pasza; 0)yBETUMUUTCS B 2 paza; T) yMEHBIIUTCA B2 paza; 1) yMEHBITUTCS
B 4 pa3a; ) IPaKTHUYECKU HE U3MEHUTCS.

IlepeyeHb KOHTPOJILHBIX 3aJaHNI M (MJIM) BOIIPOCOB /1JIfl OLIEeHKU COPMUPOBAHHOCTH KOMIIe-
TeHUMH OITK-3 (KOHTPOJIMPYEeMbIi HHAUKATOP A0CTHKEeHUSA kKomneTeHuun OI1K-3.2)

1. KonTponbHoe 3aganue. Touka m Havajia BpallaThCs MO OKPYKHOCTH paauyca R, iBu- 5 m
o .. o 4
rasich o 4acoBoi crpesike. [Ipoekius e€ yriioBoii CKOpOCTH Ha OCh BPAICHHUS MCHSCTCS [ 1
2 2 3 N2/ >
CO BPEMEHEM { TI0 3aKOHY o(¢)=ar—Bt~, TI€ a =2 pan/c™, p=1par/c’ . YKOKUTE HAPaB- N\_ \ jé/ v
JICHUSI BEKTOPA YCKOPEHUS ¢ TOYKH B MOMEHTBI BDEMEHU £ =1c H tH) =2 ¢! a) 2 u

4, 0)3u2; B)3u4; r4u2; n)3usl.

3bIBaHUS U UMEET B HaUaJIbHbII MOMEHT BpeMeHU KHuHeTHnueckyto 3Hepruto 1800 [Ix. Mo-
MEHT CHJI TpeHus coBepimi padoty 600 JIx. Kunernueckas sHEprus mocTynaTeabHOI0

ABWIKCHUSA ONUJIMHAPA, TPOAOJIKAOMICTO KATUTHCA 663 MMpOCKaJIb3bIBaAHU, CTaJla ITOCJIC 3TOI'O paBHA:
a) 1200 JTx; 6) 800 Jlk; B) 400 x; 1) 600 [Ix.

2. KourponbHoe 3aianue. LIUIMHAP ¢ Maccoit m W ¢ paquycoM R katutes 6e3 Mpockanb- =~ »
; ij

3. KontponsHoe 3amanue. [IpyXKMHHBIA MasSTHUK COBEpIIAET BEPTUKAIbHBIC KOJICOAHUS B
BSI3KOM KUAKOCTH IOJ JEMCTBUEM BHEIIHEN CUJIbI, MEHSIOUIENCA CO BPEMEHEM [0 3aKOHY
F = Fycos(ot+a). Korna nepuon 7 =2n/o 3T0H cuibl paBeH 7 =T, HaOIIOJAE€TCA PE30HAHC |-

T
E>l]
III
1 I 1yl

09005009504

-~
I

aMIUIMTYAbl cKOopocTu MasiTHuKa. [Ipu BennuuHe nepuona 7 =7, HaOIIOaeTCsl PE30HAHC

AMIUIMTY bl CMCUICHUA X MassTHUKA. Ykaxure 3HAYCHUC, KOTOPOC MOKCT MPUHUMATH OTHOIICHUC
Ty /T, oTuX IepuozioB:  a) 1; 6)0; B)9/8; T1)89; ) .

4. KonTponsHoe 3afganue. Onpenennure, Kak ©3MEHUTCS TEMIIEpaTypa HAEaIbHOTO ra3a, €ClIU YBEIu-
YUTh €r0 AABJICHHE B 4 pa3 B TaKOM IpoLEcCe, IPU KOTOPOM COOTHOILEHHE MEXy aBIECHUEM U

00BeMoM raza pV? =const:
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a) yBenmMuuTCs B 4 paza; 0) yBeIMYHTCS B 2 pa3a; B) HE U3BMEHHUTCS; T') YMEHBIIUTCS B 2 pasza; 1)
YMEHBIINTCS B 4 pasa.

5. KonTponpsHoe 3aganue. YKaxuTe, Kak H3MEHIETCSI BHYTPEHHS SHEPrus ra3a npu 1) nzobapHom
CKaTUU U 2) aauabdaTHOM IOBBIIIICHUY JaBICHUS:

a) yBeNMYMBaeTCs B 000MX ciyyasix;  0) yMeHbIIaeTcs B 000UX CIydasx;

B) YMEHBIIIAETCsl B NIEPBOM U YBEIMYMBAETCS BO BTOPOM Cllydae; I') yBEJIMYMBAETCS B IIEPBOM U
YMEHBIIAETCS] BO BTOPOM CITyyae.

6. KontponbHoe 3aanue. YKaxuTe HegepHoe yTBEPKICHHE:

a) DHTPOMHUS UICANbHOIO T'a3a BO3PACTAET MPU €ro U30TEPMUUECKOM PACHIUPEHUN;

0) MeeTcsi eIMHCTBEHHBIN O0paTUMBIN Mpoliece mepeaayn TEIIOThl OT HarpeBaTels K pabodemy
TEJy TeIJIOBOM MallIHbL;

B) DHTPOIHUS UACAIBHOTO T'a3a MOCJEe COBEPIICHUS] UM MPSIMOTro IUKINYECKOTro Mpolecca yBeIuyu-
BaeTcs;

r) DHTpoMUs — 3TO (PYHKIHS COCTOSIHUS, KOTOpasi HE 3aBUCUT OT MPOIECcca, C MOMOIIBI0 KOTOPOTO
CUCTEMa IPHIILJIA B 3TO COCTOSIHUE;

1) DHTPONUS TEPMOAMHAMUYECKON CUCTEMbl MAKCUMaJIbHA, €CIIM 3Ta CUCTEMa HAaXOJUTCA B PaBHO-
BECHOM COCTOSIHUU.

7. KontponsHoe 3aganue. CpeaHsisa KBaApaTUyHasi CKOPOCTh MOJIEKYJ UIICAIbHOTO ra3a paBHA V.
Kak Hamo u3MEeHUTh TepMOJIMHAMUYECKYIO TeMnepaTypy I rasa, YToObl BEIMUMHA CPEJHEH CKOpO-
CTH €r0 MOJIEKYJI CTaja paBHOM Vo?

a) yBEJIMYMTD B 2 pa3a; ©) yBeIMYUTh B 6/n pa3; B) YBEIMYHTH B 3n/8 pas; ') YBEJIMYUTH B 4/n

pa3; ) yMEHBUIUTb B 6/n Pa3; €) yMEHBIIUTH B 3n/8 pa3; M) YMEHBUIUTH B 4/n pa3; K) YMEHbIIUTh
B 2 paza.

8. KontponwsHoe 3ananue. Kakoe yTBepikIeHne, Kacarolieecss pABHOBECHOTO COCTOSIHUS aTMOC(hephl,
He coznacyemcs c pacupenenenueM bonbimana?

a) Ha MAJIbIX BbICOTaX OTHOCHUTCIJIbHASA BCPOATHOCTH BCTPECTUTH HéFKyIO JaCTuly MCHbIIC, YCM TOKE-
Jy10;....0) ¢ pOCTOM TeMIiepaTypbl BEPOSITHOCTh BCTPETUTh YACTHILY Ha OOJIBIION BHICOTE yBEIUYH-
BaeTcs;....B) npu temmneparype 7= 0 K Bce MOJIEKYJIIbI PacIONOKIIACH OBl TIIOTHBIM CJIOEM Ha TI0-
BEPXHOCTH 3eMJIM; T) IPU UCUE3HOBEHUH MOJIS TPaBUTAIIMH 3eMIIs IToTepsiia Obl CBOIO aTMOcdepy;
1) Ha OOJIBIINX BBHICOTAX BEPOSTHOCTH BCTPETUTH JIETKYIO YaCTHILy MEHBIIE, YeM TSDKENYIO.

9. KonrtponsHoe 3ananue. Kak u3aMeHuTcs amHa cBOOOIHOrO mpodera MOJIEKYJ Tasa, eclid ero
00beM amabaTHYECKH YBEIMYHTH B 2 pa3a (Y — rmoka3aTtenb aanadarol)?

a) yBenmuuutcs B 2 pa3;  0) yMeHBIIUTCS B 2! pa3; B) YMEHBIIMTCS B 2 pa3a;  T) YBEIHUUTCS
B 2 paza.

10. KontponbsHoe 3ananue. J{is Kakoro u3 MpuBEACHHBIX Ta30B KOA(D(PHUIIMEHT TEIIONMpPOBOIHOCTH
UMeEEeT MPU OJMHAKOBOM TeMIepaType HauMEHbBIIYIO0 BETUYUHY ?
a) renust He; 6) yruekucnoro raza CO2; B) Bogopoaa Hz; 1) merana CHa; 1) BogsiHOTO mapa H>O.

IlepeyeHb KOHTPOJILHBIX 3aJaHNI M (MJIM) BOIIPOCOB /1JIfl OLIEHKU COPMUPOBAHHOCTH KOMIIe-
TeHUMH OITK-3 (KOHTPOJIMPYEeMbIi HHAUKATOP A0CTHKEeHUA kKomneTeHuun OI1K-3.3)

1. KonTponbeHblii Boripoc. CTosiBIIIasi aBTOMAIIMHA HAYMHAET JBUTAThCS C YyCKOPEHUEM .
a. IlepBblii HaOMIOAATENb CUMTACT, YTO MPUUYUHON ATOTO SBISETCS TPEHUE KOJEC O W@W
MIOBEPXHOCTH JI0POTH, IOCKOJIBKY IPYTUX CUJI, TSHYIIUX aBTOMOOMIIb Briepe HeT. BTopoii yBepeH B
TOM, YTO TPEHUE MOXKET TOJBKO 3aTOPMO3UTH ABM)KEHHE aBTOMOOWIISA. BrickakuTe cBOE MHEHHE O
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TOM, KTO U3 Habmoaarenei npas. OLeHUuTe poiib TPEHUS KOJIEC 0 I0pOory: OyIeT OHO MPUIHHOH YCKO-
peHus WK 3aMeIieHust aBToMoOmIst. OTBET 00OCHYHTE ¢ MOMOIIBIO PU3NIECKUX 3aKOHOB U ()OPMY L.

2. KonTpounbHsiii Bonpoc. Cpasy mnocie yapa KieM B HEHTP MOKOUBIIETocs OMIITHapIHOTO [1apa, OH
JIBU>KETCS IOCTYNATEIBHO CO CKOPOCTBIO Vo. [Ipoananu3upyiite qanpHeniee ABUKEHUE apa U Ou-
IIMTE, KAKUE 3aKOHBI IMHAMUKH MPUBOJAST K TOMY, YTO IIap MOMAJAET B JIy3y CO CKOPOCTbIO, MEHb-
el Vo U ¢ MEXaHUYECKOM SHepruei, MeHbIIeH mv,> /2. Kak HaliTu 3Ty CKOpOCTb, €CIIM U3BECTHO,
4TO CHJIBI TPEHHS COBEPIIAIOT paboTy 4, ? OOOCHYHTE CBOE CYKIEHHE COOTBETCTBYOLIUMU (HOpMY-

namMu (U3UKH.

3. Konrponpnsiii Boripoc. Ha 0601 kosieca co cnimmamu 1 Ha 0007 CTUIOIITHOTO JIUCKa TOTO K€ paju-
ycCa R u Toit :)xe Maccel M HaMOTaHBI HEBECOMBIC HUTHU, K KOTOPBIM MPUKPCIUICHBI OAUHAKOBLIC
rpy3bl Maccoit m. 1 koseco, u TUCK MOTYT BpalaTbCs BOKPYT TOPU3OHTAIIBHOM 3aKPEIJICHHOW OCH
CUMMETpUU 0e3 TPeHUS U MEPBOHAYATIBHO MOKOSTCS, a TPY3bl HAXOAATCSA Ha OJMHAKOBOW BBICOTE /1
Haj nojioM. C momMouibio pU3n4ecKrx 3aKOHOB U (hOPMYJI OLIEHUTE, KaKOH U3 TPy30B ObICTpEE ynaaeT
Ha TOJI.

IaThCs 0€3 TPEHUS BOKPYT 3aKPEIICHHOW BEPTUKAILHOW OCH CHMMETPHH CUIHT YEIIOBEK.
[TepBonauanbHo mnatgopma mokoutcs. [Ipemioxure crmocod, KOTOPHIM YE€TIOBEK, HE BCTa-

Bast, MOXKET MTOCTENEHHO PACKPyTUTh MIaTGopMy 110 00JIBIION yriioBoi ckopocTu. OO0CcHYyHTE mpe/-
JIOKEHHBIN CTIOCO0 3aKOHAMU MEXaHHMKH, MMOATBEPANB €ro 3aluCaHHBIMU (JOPMYJIaMU B ypaBHEHU-
MU (PU3HUKH.

4. KontponbHblii Bonpoc. Ha HemoaBxHOW KpyroBoil miardopme, cCrocoOHOW Bpa- E
"

5. KonTtponbsnsiit Bonpoc. OMHOPOIHBIN TOHKUH CTEPKEHb MACChl 71 | JIJTMHBI [ MOYKET Bpa-
matbes 6e3 TPeHUs BOKPYT TOpU3OHTANBHON ocu O, IpoXosIiel yepe3 TOUKy MojaBeca Ha
PAcCTOSIHUU X OT BEpXHEro KoHIa cTepxHsi. HeoOXxoaumMo noaydyuTs MUHUMAIbHYIO BEJIU-
YUHY nepuojia Koiebanuit Takoro ¢pusmueckoro MastHuka. [Ipeanoxkure nmpoueaypy momiy- C
YEHUs TaKOW BEJIMYMUHBI U TOPSIAOK HEOOXOAMMBIX I 3TOTO AeiicTBuil. OO0CHYy#TE CBOE
npeioxkeHne GopmMyaamMu, OMUCHIBAIOIIUMU TIPOIECC KOIECOAHU.

6. KontponpHslit Bonpoc. @yTdomucT nmpodbusaet mrpadHoit yrapom, o6BoIs- #
IIUM CTEHKY. BBICKaXKUTe CBOE MHEHHE O NPUYUHE, N0 KOTOPOH Mstd netut o & .~ B
KPHUBOH TpaeKTopuu, orudas cteHky. [Ipoananusupyiite nmosier msya u n1eicTBy-

IOIIME Ha HETO CUJIbI C TOUKH 3pEHUS (PU3HYECKHX 3aKOHOB.

7. KonTposbHblid Bonpoc. HekoTopoe KoIM4ecTBO rasa ciieayer MepeBecT U3 COCTOSHUS C JlaBlie-
HUEM p1 U 00bEMOM J| B COCTOSHUE C JIaBJICHHEM pr =2p1 U ¢ 00beMoM V2 =2V1. DT0 MOXKHO
c/IeNaTh, UCHOJB3Ysl (KOMOMHUPYS) TOJAbKO IBa 00paTUMBIX IIPOIIECCa U3 YETHIPEX MEPEUHCICHHBIX:
M30TEPMUYECKUMA, N300apUIECKU, N30XOPUUECKUH B annadaTudeckuii mporiecchl. [IpemioxuTe Ta-
Kyl0 KOMOMHAIIMIO U3 JIByX NEPEYHCICHHBIX MPOLIECCOB, B pe3ysbTaTe KOTOPOil ra3 mepeinér us
HaYaJIbHOTO B KOHEYHOE COCTOSIHHE, COBEPIIIHB MPH 3TOM HAaUOOJBITYI0 paboTy. OTBET 000CHYHTE C
MIOMOILBI0 (PU3UUECKUX 3aKOHOB M (OpPMYII, H300pa3uB BHIOpPaHHYI0O KOMOMHAIIMIO TMPOLIECCOB Ha
auarpamme p — V.

8. KonTtponsHsiit Borpoc. ITpu 20°C mnoTHOCTS Bojk! paBHa 1000 Kr/M>, MIIOTHOCTH MO/ICOITHEYHOTO
macna 925 xr/m?, mnotHOoCTs HedTH 830 Kr/M°, MIOTHOCTH HTHIOBOTO crupTa 789 kr/m>. Tem He Me-
Hee, OoJiee JIETKUN CIOUPT pacTBOpsieTcs B BOJE, a Oojiee TsKeble Maclio M He(PTh BCILIBIBAIOT HA
MOBEPXHOCTh BOJIbI. BBICKaXHUTE CBOE CyXIEHUE O TOM, Kakue (PU3NYECKUE 3aKOHBI MPUBOMISIT K
3TOMY pe3ynbTary. M3MeHeHne Kakux BEeJIMYMH B 3TUX 3aKOHAX HAJO MPUHSATH BO BHUMAaHHE U IO-
yemy?
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9. KoHTposbHBIN BONpoc. B MI0THO 3aKpBITOM KPBIITKE OaHKH UMEETCS MaJICHBKOE
OTBEpCTHE, YepPe3 KOTOPOE B OKPYKAIOMINK OaHKY BaKyyM BBUICTAIOT MOJIEKYJIIBI
rasa, 3anoJiHsmouero 6anky. Jlapiaenue raza BHyTpy OaHKH MPU TOM MEHSETCS CO
BPEMEHEM / TIO IMHEHHOMY 3aKOHY: p = const-¢ . UTOOBI UMCIO MOJEKYJI, €KECEKYH/THO BEUICTAIOITUX

n3 0aHKU, HE U3MEHAJIOCh, SKCIIEPUMEHTATOp MpeylaracT HarpeBaTh 0aHKy, YBEIUUYHBas TeMIIepa-
Typy 7 ra3za B Hell. Kak Hao MEHATH TeMIepaTypy rasa, 4ToObl YUCIIO MOJIEKYJl, TOKUIAIOIMHUX ¢
€XKECEeKyHJHO, HE MeHsu10Ch? [lomyunTte 3aBUCUMOCTD 1 OT BPEMEHHU.

10. KonTpoapHbIil Bonpoc. BrICKakuTe CBOE MHEHHE U C TTOMOIIBIO 3aKOHOB (PM3UKU 00B-
SICHUTE MPUYUHY TOTO, YTO YBEIMUYECHUE BHICOTHI /I TIEYHOM TPYOBl IPUBOIUT K YBEITHUCHHIO
MOTOKA BO3/yXa, 3aTATMBAEMOr0 B ABEPIlY MEYH U K JIydllleMy ropeHuio apoB. OTBeT oboc-
HYWTE MOJy4eHHBIMU BaMU (OpMYJIaMU TaKOW 3aBUCUMOCTH.

4 cemecTp

IlepeyeHb KOHTPOJIBHBIX 33/1aHNI M (MJIM) BONPOCOB JIsl OEHKH C(hOPMHUPOBAHHOCTH KOMIIe-
TeHUMH OITK-1 (KOHTPOJMPYEMbI HHAUKATOP A0CTHKeHUA komneTreHuun OIIK-1.1)

1. KoHTponbHOM 3a1aHue. DINEKTPUUECKOE MOJIE CO3/JaHO TOUECYHBIMU 3apsiiaMu g q, 5
1
qi ¥ q2. Ec qi = —q, q2 = +q, a pacCTOsHUE MEX/y 3apAIaMU U OT (2 10 TOUKH oL lc .
C paBHO a, TO BEKTOp HAIPSKEHHOCTH 10J1s B ToUke C OpUEHTHPOBAH B HaIIpaB- @ @ ‘L4
JICHUH ... a)l; 0)2; B)3; r)4; 1) paseH 0.
. B
2. KontponbHoii 3amanne. Ha pucyHke mokazaHbl SKBUMOTEHIU- A SMNEKTPOH

aJIbHBIE JINHUU JIEKTPOCTATUYECKOTO MOJISI U 3HAYEHUS TIOTEHIU-
ana Ha HuX. CBOOOMHBIA AJIEKTPOH, MOKOWBIIUWCS TEPBOHA-
YaJIbHO B TOYKE P, yKa3aHHOW HAa PUCYHKE, HAYHET JABUTaThCs B

HalpaBJICHUH:
a) A; 60) B, B) C, 1) D.

5B 4B 3B2B1B ! -1B-2B-3B-4B-5B

3. KonTposbHoii 3aganue. YUCII0 CUIIOBBIX JJUHUM 3JIEKTPOCTATHYECKOTO MOJIs, TO-

Ka3aHHBIX Ha PUCYHKE, NMPOIMOPIHOHAIBHO BEIMYMHE HampsikéHHocTH E  3TOTO | €4 A € ¢
noss. Jlunnu E nepneHanuKyISapHel K IUIOCKOM rpanuie Ab pasaena 1Byx oqHO- ——= 2l
POJIHBIX JIUDIIEKTPUIECKUX CPEL C NUDNIEKTPHYECKMMH TIPOHULIAEMOCTAMH €] M 2. — > —
CormacHo pUCYHKY (BBIOEPUTE MPABMIIHBHOE YTBEP)KICHHE): e s _
a) e/e1 =2; 0) yKa3aHHBII HA pUCYHKE BUJ JMHUN E HEBO3MOXKEH; P2 _
B) Ha rpanue AB o6pasyercs IBOMHOI SIeKTpHUECKMil COM W3 cBsizaH- g

HOT'0 3apdaa, MpuicMm CyMMapHBIﬁ 3apsAaa 3TOTO CJIOS MMOJIOKUTCIICH
r) Ha rpanuie Ab oOpa3zyercst TBOWHOM 2JIEKTPUUECKHI CITOM U3 CBA3aHHOTO 3apsiia, IpHIeM
CyMMapHBIN 3apsJl TOTO CJIOS OTPULIATEIICH.

4. KonTponbHoii 3aganue. Tok /, TeKyIuii 1o NPpOBOJHUKY MEHSETCS CO BpEMEHEM ¢
10 3aKOHY, U300pakEHHOMY Ha pHc.l. YKaxuTe, 10 KaKOMY 3aKOHY OyJeT MEHSThCA
CO BPEMEHEM ¢ BEIMYMHA JPKOYJIEeBa Temia (J, BBIAEISAIOIIEr0Cs B IPOBOAHUKE:!

Q 0 Q 0

l

Pue.1

) o "5 r)
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5. KontponbsHo# 3aganue. CMEIIaHHBIN MyYOK 3JEKTPOHOB U MOJOKUTEIBHO 3apsKEHHBIX HNOHOB
BOJIOPO/IA, IBMXKYIIUXCA B INIOCKOCTH PUCYHKA C OAMHAKOBOM CKOPOCTHIO, BIIETAET B MAaCC-CIIEKTPO-
MeTpe B MEePIEHINKYIIPHOE MarHUTHOE T0JIe, MHAYKILMS KOTOPOTo HaIpaBlieHa 3a IMJIOCKOCTh pPH-
cyHka. [1o KakuM TpaeKTOpUsM JIBUXKYTCS YaCTHUIIBI B 3TOM T0JIe (BBIOEpUTE MPABUIIBHBINA PUCYHOK):

a) i)MOHbI 6) ' woHbI g) °MEKTPOHI N :SJ'IEKTPOHI:I
Ll L LD L

—= < ®B —= —= <R3
ny4oK NMYY0K; ) My4oK, MY40K, >® B
| 3NEKTPOHI 1 ANEKTPOHHI ! MOHBI | VIOHbI
6. KoutponbHo# 3aanue. B anexkTpudyeckom KosiedaTeIbHOM KOHTYPE C HHIYKTHBHO- R

cThi0 L, éMKOCTBhIO C ¥ PE3UCTOPOM R TPOUCXOASAT COOCTBEHHBIC 3aTyXaIOIIHE JJICK- ﬁi{ﬁ
TPUYECKHE KOJEOaHMUsI C 4acTOTOW ® u ¢ Kodddurmentom 3aryxanus . Eciu Benu- v

ynHy éMKocTd C yBENIMYUTH IPU HEM3MEHHBIX BelWYnHax R u L, To (BbIOEpUTE MpaBUIILHOE YTBEP-
KICHUE):

a) ® yMeHbInaercd, 3 He MeHseTcs; 0) ® yMeHbIIaeTcs, 3 pacTeT; B) ® PacTeT, 3 He MEHsEeTCS;
T') ® HE MEHSETCS, B YMEHBIIIACTCS; 1) ® PACTET, B YMEHBIIAETCSA;  €) ® HEe MEHsIeTCs, 3 pacTeT.

7. KonTposibHoe 3aanre. Ha TOHKYIO MUIEHKY W3 NpO3payHOro Marte- Genwiii ceeT
pHaia ¢ mokasarejaeM MpeJOMIICHHUS /1, HAXOSIIYIOCS B BO3yXe, Ma- | | | bl | /”L¢ by | |
naeT cBepxy Oeiblit cet. IIpu 3TOM Ha IIOBEPXHOCTH IUICHKH HAOMIONA- ——%— % 7 ., 7.,

10TCsl MHTEP(EpPEHITMOHHBIE MTOJIOCHL. [[BeTOBast OKpacka yyacTka Kax- e 7
JIOW M3 TI0JIOC MEHSIETCSI B HAIIPABJICHUH CIIpaBa HaJIeBO, YKa3aHHOM CTPEIIKON Ha PHUCYHKE CIIeIyFO-
M 00pazoM (BBIOEpUTE OTBET):

a) 3eJIeHass— CUHSIS—IKeITasi—OpaHKeBas;

0) 3eneHas— KeNnTas—OpaHKeBasI—KpacHas;

B) OpaHXeBass—KeIlTasi— CHHsI—3€JICHAS;

T) XKenTas— roiay0as— 3eleHas— CUHSIS;

1) KpacHasi—OpaHKeBasi—KeITass— 3eJICHAs;

€) HaOJII0Iat0TCSl YepeyoIIHecs Oellble U TEMHBIC TTOJIOCHI.

8. KonTtponbHoe 3a1anie. MOHOXpOMAaTUUYECKHM CBET C ITTMHOM cBeT
BOJIHBI A T1aJjaeT HOPMAJIBHO Ha IUIOCKYIO MPErpajy ¢ Npope3aH- - — = 0
HBIM OTBEPCTUEM pajuyca 7 (CM. pUCYHOK). 3a Iperpajaoi Ha ya- 0
JIEHUU [ YCTaHOBJIEH MapaJulebHbI 3kpaH. YTOOBI B LIEHTpE — 2
9KpaHa 0 u3-3a TudpakIvy CBETa Ha OTBEPCTUU HAOIIOIAJICS JIH-
(paKkLMOHHBII MAaKCUMYM OCBEIICHHOCTH, PACCTOSIHUE | JIOJIKHO nperpaaa oKkpan
OBITH paBHO (BBIOEPHUTE PABUIIBHBIN OTBET, TJIE 71~ LIEJI0€ YUCIIO):
1 2
) 72 5) 2 ) (2m+l)r2 ) 2mr? ) 72 ) (m+é)r
Q) —/———; ; B)———; ) ——; 1) ————; ) ————.
x(m+%)’ 2m A A (2m+1)A A

9. KontponsHoe 3amanue. [lepBoHavyaabHO ¢ €IMHUIBI TOBEPXHOCTH aOCOIIOTHO YEPHOTO TEJa UC-
MyCKaJIOCh TEIJIOBOE M3ITy4YeHUEe ¢ MOIMIHOCTRI0O Po = 300 BT. 3aTeM MOIIHOCTH 3TOr0 M3Iy4EHUS
Bo3pocina 1o BenuuuHbl P = 1200 Btr. Omnpenenurte, BO CKOIBKO pa3 U3MEHWJIACH MPU 3TOM JUIMHA
BOJIHBI, HA KOTOPYIO IPUXOAUTCS MAKCUMYM TEIUIOBOTO U3ITYUYECHUS:

a) ymeHbImiach B 16 pa3;  0) ymeHbIIniach B 4 pa3a;  B) yMEHBUIMJIACh B 2 pa3a;

r) yMmeHbmuiach B 1,41 pas; 1) HE U3MEHUJIACh; e) yBennuuiack B 1,41 pas;

) yBEJIMUWIIACh B 2 paza;  3) yBEJIMUWIACh B 4 pasa; 1) yBeIu4uiIach B 16 pas.
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10. KonTponbsHoe 3aganue. @oToHs! “1” ¢ IIMHOM BOJHBI A| TAAAIOT Ha
MOKOSIIIUICS AJIEKTPOH. B pe3ynbprare KOMOTOHOBCKOTO paccesHUs Ta-
KHX (POTOHOB OT 3JIEKTpOHA pazieTaroTcs Gpotonsl “2”, “3” u “4” ¢ nnu-
HAMU BOJIH A2, A3 M A4 COOTBETCTBEHHO (CM. pHCYHOK). HaumeHbIIy10
JUTMHY BOJIHBI A uMeeT (GOTOH (M (OTOHBI):

a)l; 0)2; B) 3; r) 4; n) 1u2; e) 1 u 4; k) Bce GOTOHBI
UMEIOT OJTMHAKOBYIO A.

3
”\/\/\/\/\/1\> ° 2
e & ANANNANSS
4 QMNEKTPOH

11. KonTposbHoe 3ananue. MuKpodyacTulla HAXOJUTCS B CTALIMOHAPHOM MOTEHIIMAJIBLHOM I0JIE, B
KOTOPOM HMMEET MOTEHIHAIbHYI0 3Hepruto U (x) , 3aBUCSALIYI0 OT OAHOW KoopauHaTel x. IlonHas

SHEprusi 4yacTullbl paBHa E, a €€ COCTOSHUE OINMCHIBAETCS BOJHOBOM

dbyHKIHEH \V(x). Ecmm

h=1,055- 10734 JIx-c, TO Maccy m dYacTHUIbl MOKHO BBIYHCIUTH U3 COOTHOUICHHUS (YKaKUTE Mpa-

BUJIbHBIN OTBET):

B mee— Tvl), g 2AEUL) vl
2(E-U(x))w(x) dx? nty(x)  dx?

B) m = n? dzw(x); D m= n*y (x) ;
2(U(x)—E)\|/(x) d x* 2(E—U(x))-d2\|/(x)/dx2

o WE-E)dy(x) iy (x)

hz\y(x) d x*

2(U(x)~E)-d*y(x)/dx*

12. KonrponwsHoe 3ananue. Bce paccmarpruBaeMbie O000I0YKH aTOMA ypaHa 3aM0JTHEHbI JJIeK-
TPOHAMHU MOJHOCTBHIO. N| — YHCIIO 3JIEKTPOHOB B 5 f —1mo000I104Ke, a N2 — YHCIIO 3JIEKTPOHOB B

2s —mo1000I0uKe. YKKUTE MPABUIBHYIO BEIMYNHY PA3HOCTH N — N, :
a)l; 0)2; B)3;, 14, m)6; 7, x)8; 3)9; m)10; x)12;

n) 14; wm) 15; n) 16;

IlepeyeHb KOHTPOJILHBIX 32J1aHUH U (UJIM) BONIPOCOB /IJIl OLleHKU C()OPMHUPOBAHHOCTH KOMIIe-
TeHUMH OITK-1 (KOHTPOJIMpPYeMblii HHANKATOP A0CTHKeHUA KomneTeHunu OITK-1.2)

1. KonTponbHoii 3aganue. [To 6eckoHeUHO ATMHHOMY M OYEHb TOHKOMY
UUJIUHAPUYECKOMY MPSMOMY ITPOBOJY C OAMHAKOBOM BO BCEX TOYKAX

r
++++++T++++++’

L}

IUIOTHOCTBIO p = const pacnpezesneH aieKTpudeckuil 3apsa. Ha paccrosHuu » oT ocu mpoBoja Be-

JMYMHA HAIIPSKEHHOCTH 3JIEKTPUYECKOTO T0JIsA, CO3/IaHHOI0 3TUM 3apsAJoM, paBHa £. Eciin u3mMeputh
BEJIMYMHY HANPSKEHHOCTH MOJIS HA PACCTOSIHUU 27 OT OCH IPOBOJIA, TO OHA OKAXKETCSl PABHOM:

a) E/4; 0) E/2; B) 2E; r) 4F;

1) a7 0ECKOHEYHOT 0 MPOBOAa HANPSHKEHHOCTh OJIMHAKOBA HA JIIOOOM yJalieHHH » 1 paBHa E.

2. KontponpHOW 3angaHue. B HEKOTOpON 3aMKHYTOH Iienu

CYIIECTBYeT ~YYaCTOK, COCTOSIIMH W3 TPeX pesHCcTopos, 4 ~——

COEIMHEHHBIX  IIOCIEI0BAaTENbHO. B  TOUKax COEAMHEHHMA ¢ -)
A
pesuctopoB A v C M3BECTHBI IOTCHIUAIBI @, U Q. (CM. pHC.).

Pa3HoCTh NOTEHIIMANOB @ -(Q, PaBHA... a)—4,2 B; 6) 7 B;

20 30 40
5 B 1 Ml < 1 M}—ﬂD
(PC:SB
B) —7 B; r) 4,2 B.

3. KOHTpOJIbHO# 3a/1aHKe. 3aMKHYThIi KOHTYp OXBATBIBACT NIPSMBIC POBOA- //\ 7
\
2

HUKH ¢ TOKam® [1, [, 3 W [s. DTOT KOHTYyp, HampaBJeHHE €ro o0xona u
HaIIpaBJICHUS TOKOB YKa3aHbl HA PUCYHKE. Y KaXUTE, EMy paBHA LUPKYJIALUS

~

o s
A

/ obxoa I
\
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BEKTOpa MHAYKLUUU MarHUTHOTO IOJIA 10 3TOMY KOHTYpY, JIeJ€HHAss Ha MAarHUTHYIO TOCTOSTHHYIO

(jSEdi/yO:

a) [1-h-I3-14 0) -Li+Lh+13+1s B) [1-1-213-214 1) -h+DL+25+21  n) [HLH26+214 ) -6i-1-21-214

4. KontponbHo#i 3ananue. [lo 3aMKHyTOMY NpPOBOJALIEMY KOHTYPY TE€UET
TOK, BEJIMYMHA KOTOPOTO MEHSAETCS CO BPEMEHEM f, KaK IIOKa3aHO Ha Ipa- 4|

¢uke. Onpenenure U yKaXHUTE BEJIWYMHY MHIYKTUBHOCTH KOHTYpa, €CIU 3| 171 11 i i

Bo3HUKaroImas B HeM DJ1C caMOMHIYKITUU UMEET BenunHy 2 B: 2p it
a)lTu; 6)2Tm; B)3Im; 1)4lH; n)6In; e€)8I'm; x)12IwH; 1 '

i

'
ANttt

(]
N
N
o
—
o
—
N

TUBHBIM conpoTuBiieHreM R, émkocTeio C ¥ MHAYKTUBHOCTHIO L, n300pa-
JKEHHBII HA PUCYHKE, BKIIFOUEH TOCJIEA0BATEIbHO HCTOUYHUK [IEPEMEHHOTO
TOKA C aMILIUTYAO0M € ; ¥ C TAKOM YaCTOTOM ®, YTO aMILIATY /1A MMaJJCHUs HANPSHKEHUS Ha KOHJIEHCa-

5. KonTtponbHoii 3ananue. B anextpuyeckuii konedaTenbHbI KOHTYp C aK- R C
L i” ;ﬁo cos(mt)

tope C JocTUraeT MaKCUMalbHOM PE30HAHCHOM BennurHbl. EMKOCTE C mepeMeHHOro KOHJIEHCa-
TOpa yBEJIMYHIH B 2 pa3a. UTo HaJo cenarh ¢ mapaMeTpaMu KOHTYpa, YTOOBI pe30HAHCHOE yBEIH-
YeHHe aMIUTUTY/IbI NTaJeHUsI HAllPSHKEHUS Ha KOH/IEHCATOpe MO-IPeKHEMY Ha0II01a710Ch MPH TON
K€ YacTOTE O:

a)u R, u L yBenuuuTs B 2 pasa, 0) R yBenmuuuth, a L ymenpmmmth B 2 pasa;
B) L yBenuuutsh, a R ymenpmurs B 2 paza; r)u R, u L ymeHbmnTs B 2 pasa;
1) OOJbIIIE HUYETO HE MCHSITh; €) HEeT NMPaBUJILHOTO OTBETA.

6. KontponbHoe 3amanne. [locTossHHAsS AdpaKIMOHHON PEIIeTKH, Ha KOTOPYIO MaaeT HOPMaJIbHO
MOHOXPOMaTHUYECKHUH CBET, paBHa 3,6 MKM. 3a pemeTkoi nof yriiom 30° k HanmpaBJIEHUIO NaJato-
IIET0 CBeTa HaOMoaaeTCsl MHTEPGEPEHITMOHHBIA MaKCUMYM (CIIEKTp) 4-r0 nopsaka. [[imuHa BOHBI
NaIAI0IIEro CBETa paBHA (YKa)KUTE IPABUIIBHBIN OTBET):

a)400 am;  6)450mM;  B)500HM; 1) 600 HM; 1) 700 HM;  e) 750 HM; X) APYTOU OT-
BET.

7. KontponbHoe 3ananue. ECTeCTBEHHBIN CBET MPOXOAUT YEPE3 CUCTEMY U3
nByx nonsipuzatopos [1; u I12. Yron Mexay ocsiMu nporyckaHus MoJspr3a-
TOPOB paBeH o =30° (CM.pUCYHOK). IHTEHCHBHOCTH CBETa, IIPOIIC/IIIECTO Ye-
pe3 cucteMy Moysipu3aTOPOB U3MEPEHA U paBHA [ . UeMy paBHAa HHTEHCHB-
HOCTb /, NIAJIAIOIIEr0 Ha CUCTEMY CcBeTa (YKakKUTe MPAaBHIIbHBII OTBET):

4] ) 27 . 4I .

a) 21, 0) ?; Ea Ea

) 8?1; n) 415 e) XK) 8/; 3) HET MPaBHIILHOTO OTBETA.

8. KonTposibHOE 3a1aHue. Y CKOpeHHas pa3HOCTHIO MOTEHIUAIOB AQ 3apsiKEHHAs MUKPOYaCTHIlA C
Maccoil m TMocie YCKOPEHHsI UMEET BOJIHOBBIE CBOMCTBA, XapaKTepU3yeMble IJIMHOW BOJIHBI 1€
bpoitnst As. Ykaxute popmyity, Mo Kakoi CiaeayeT BHIUUCIUTh BETUUHMHY AJICKTPUICCKOTO 3apsiaa
JAHHO} "acTuubl, ecu A = 6,63-103* Ix-c — nocrostuuas [Lnanka:

g h? h? 205° g 2h?
) —B—; ) -1 oB) R e R R I Bt
mh”Ag mAQAg 2mAQLg mh”A@ 2mh”A@ mAQAg

) HET IPAaBUJIBHOTO OTBETA.

9. KonTponbHoe 3a1anne. DIEKTPOH C MaCCOU m U C OTPULIATENIBHBIM JIEKTPUUECKUM 3apsiioM —¢g
00pa3zyeT OHO3JIEKTPOHHBIA aTOM BMECTE C SAPOM, UMEIOIIUM Maccy M >>m W MOJNOXUTEIbHBINA

AIIEKTpUUYECKUH 3apan +(Q. YUeMy paBHO OTHOIICHHE BEIMYUH (MOYJIEH) |E 1| / |E 2| sHepruu £
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JIEKTPOHA, HAXOSIIET0CS B IEPBOM BO30YKICHHOM COCTOSIHUH, U SHEPTUU E> 3JIEeKTpOoHa, HaXO1s-
IIErocs Ha TPeTheil OOPOBCKOI opOuTE (YKaKUTE MPABUILHBIN OTBET):
a)4; 015 B3 102 m8 e)225 k)45 3)9; wu)apyroi oTser.

10. KonTponbHoe 3amanre. YeMy paBHO OTHOIICHHE BEIMUMHBI (MOJTYJIS ) BEKTOpa OpOUTATILHOTO
MOMEHTa UMITYJIbCa AJIEKTPOHA, HaXoAsmerocs B 3d — mogo00iouke aToMa K HanOoJIbIeMy BO3-
MO>KHOMY 3HAYEHUIO BEJIMYUHBI (MOAYJISI) MPOEKIIMU BEKTOpa OpOUTAIBHOIO MOMEHTA UMITYJIbCa
9TOI'0 2JICKTPOHA Ha OChb Z, KOTOpAasd HaIllpaBJICHA BAOJIb JIMHAN WHAYKIOWHW BHCIIHCTO MArHUTHOT'O
noJtst (BBIOEPHUTE MPABHIIBHBINA OTBET):

a)l; 0)1,155; B)1,225; 1)1,414; n)1,732; e)2; x)2,449; 3)3.

IlepeyeHb KOHTPOJILHBIX 3aJaHUI U (MJIM) BOMPOCOB /1Jisl OLleHKHN ¢(pOPMHPOBAHHOCTH KOMIIe-
TeHUMH OITK-1 (KOHTPOJMPYEeMbIi HHAUKATOP A0CTHKEeHUA kKomneTeHuun OI1K-1.3)

1. KontponbHbiit Boripoc. CBOOOIHAS TOJIsApHAs MOJEKyJla OKa3ajlaCh BO BHEITHEM OJHOPOIHOM
SJICKTPUYCCKOM I10JIC, CHJIOBBIC JIMHUW KOTOPOI'O MEPICHANKYIISIPHBI OCH Z, U TIOBCPHYJIACH TAK, YTO
e€ DIeKTPUUYECKUN TUTIOTbHBIA MOMEHT MPUHSIT BEIPAXKEHUE p, = —ip, + jp, , [I€ p, — NOJIOKUTEIbHAS

KOHCTAaHTa, @ i W ] — OPThI ICKAPTOBOH CHCTEMbI KoopauHAT. OObICHHUTE, KaK OyIyT HalpaBICHbI

CHJIOBBIC JIMHUH (JIMHUU HATPSDKEHHOCTH E ), HAPUCYNTE 3TH JIMHUHU HA IUIOCKOCTHU XV, YKAXKUTE UX
HalpaBJIEHUE M 3aIUIIUTE BBIPAXEHHUE Ui MOTEHIMAla AAHHOTO MOJId KaK (YHKLIHMU KOOPAMHAT.
Hanpsi>keHHOCTB 1TOJISI UMEET BEJIMUUHY £, .

2. KoHTpousbHBI Bonpoc. B skcnepuMeHTe mepBOHAYalIbHO HE3apsi- |\ weTann
JKESHHBIA MeTaJUTHUeCKUi cTepkeHb ACB  MOTHOCAT K 3apshHKEHHOMY R A::IB
teny (1). ITocne atoro crepskens pazaesstoT Ha ase yactu AC u CB, ¢
KOTOpBIE PA3JEIISIOT, U IEPEHOCAT pa3/ieIeHHbIE YaCTU Ha OUeHb 00JIb-  2) meTann meTann
o€ yJajieHue OT 3apsbKeHHoro Tena (2). Brickaxkure cBoe MHEHHUE O P[' b ot ‘B
TOM, KaKoOH JTOJDKHA OBITh Pa3HOCTH MOTEHIUAIOB ¢ —@p B TOUKaX A

1 B Ha KOHIIax cTep>kHs 10 pa3zieieHusl (BEpXHUM PUCYHOK) U IIOCIIE pa3/IeieHNs U IEpEMEIICHUS
(HIXHUM pucyHOK). OnpeaenuTe NPUIHUHBI BO3SMOXKHOTO U3MEHEHUSI BETUYUHBI @, — @ MU OTCYT-

CTBHsI 3TOr0 U3MeHeHus. OTBeT 000CHYHTE (PU3MUECKUMH 3aKOHAMH U IPUHITUIIAMHU.

3. KonTpounbHslii Boripoc. [1o nieHTpanbHoi Xujie paguyca a IpsMOro KOakCHaaIbHOTO Kabess TeuéT
TOK /. Tako# ke TOK / TeueT MO BHENIHEMY IWIMHAPUYECKOMY ciioto (‘“‘crakaHy’’) pamuyca b
HaBcTpedy. Hapucyiite rpaduk 3aBUCMMOCTH HAMPSKEHHOCTH TOJISL H , CO3JIaHHOTO STUMH TOKaMH,
OT PacCTOSIHUSA » 110 ocu Kabemns. OTBEeT 000CHOBAThH M MOJATBEPIUTH (HOPMYIIaMH.

4. KontpousbHblii Bompoc. IlepneHAMKYyJIspHO INIaJKOH TOPU30HTAIBHOU
MJIOCKOCTH CO3/IaHO TEPIEHIUKYISIPHO HANPABJICHHOE HEOIHOPOIHOE Mar-
HHMTHOE T0JIE C MHAYKIKEH B, BETUYMHA KOTOPOU BO3PACTAET, KaK IIOKA3aHO
Ha PUCYHKE. DKCIIEPUMEHTATOP TOJIKHYJI JKEJIE3HOE KOJIBLIO C PAIAYCOM 7 U
¢ Maccoit m B o0nacTh 0oJee CUIBLHOTO MOJIA C HAYaIbHON CKOPOCTBIO V(, YTOOBI BBIICHUTH, UTO

MIPOU30MIET C ABMKEHUEM KOJIbIla B anbHeineM. Ero natepecyer, uto OyJeT AanbIiie MpOUCXOAUTh
CO CKOpPOCTBIO KOJIbIIa: OyZeT OHA BO3pacTaTh, YMEHbIIATHCS WIM HE U3MEHUTCS U OYyJIET JIU MPU 3TOM
BBIICNIATHCS TEIJI0, €CIU TPEHUE KOJIbLA O MJIOCKOCTh OTCYTCTBYET. M3110KMTE CBOE MHEHUE O TOM,
4yTO Oy/eT MPOUCXOUTH C KOJBIOM MPHU IBUKEHUH U 00OCHYWHTE CBOM BBIBOJIbI C TOMOUIbIO (pH3H-
YECKUX 3aKOHOB, TPUHIIUIIOB U (JOPMYII.



17

5. KonTposnbHslii Bonpoc. J[Ba 3KkCepruMEHTAaTOpa PacCyXAat0T O TOM, KaK MOMKET R
U3MEHATHCS BEIMYMHA 0 JIOTapu(PMUIECKOTO IEKPEMEHTa 3aTyXaHUs! COOCTBEHHBIX C
INEKTPUUYECKUX KOJIeOaHHH B KOHTYpe, N300paKeHHOM Ha PUCYHKE, I71€ BEJIMYMHBI L
émkoctu KoHaeHcatopa C M MHIYKTUBHOCTH KaTyIIKH L (UKCUPOBAHBI, a COIPO-

THUBJICHHE peocTaTa R MOXXHO M3MEHSTh B JIIOOBIX mpenenax 0< R <. [IepBblii SKCIEPUMEHTATOP
CUMTAET, YTO BEJTMYMHA 0 HE MOXET IMPEBBICUTH HEKOTOPOTO 3HAUEHUs, a BTOPOH YBEPEH B TOM, YTO
BEIMYHMHA 0 MCHIECTCH HCOTPAHUYCHHO U JOCTUTACT BEIIMYNHBI 0= npu R = . BEICKaxHUTE CBOE
MHEHHE O TOM, KTO M3 HUX IPaB WJIM HE MpaB, U 00OCHYWHTE CBOM BBIBOJ, MOIXY4YHUB (HopMyIy Uis
IpeielioB U3MEHEHUS BeTU4rHa 0. MOXeT 11 6 cTaTh paBHOW OECKOHEYHOCTH, U €CIIH J1a, TO MPH
KaKoM 3HaueHuu conpoTtuienus R? Hapucyiite npubausutenbHbiil Tpaduk 3aBUCUMOCTH 6 OT R.

6. KonTposibHbIi Bonpoc. B aMeprKaHCKUX YHUBEPCUTETAX MJI WITIOCTPALIMU BOJTHOBBIX CBOMCTB
AJNIEKTPOMATHUTHBIX BOJIH CTYJIEHTaM IpeJyiaraiT cienytomuid npumep: “Korga aBuanusi coro3HbIX
BOMCK JieTesia Ha OOJbIIOM ymaieHuu L ot Oepera Ha/J MOBEPXHOCTHIO MOPSI HA ONIPEIeTICHHOMN BhI-
core hi, To pamuonokanuoHHele craHiwu (PJIC) repmanckux

BOIICK, CTOALIMX Ha Oepery Ha BBICOTE /2 HaJl yPOBHEM MOPS U U3- > A2IC
JTYYaBIINX YJIEKTPOMATHUTHBIE BOJIHBI C THHOW BOJHBI A, HE MOJTY- h1$ L mh 2
Yallid OTPaXCHHBIA OT CaMOJIETOB CUTHAJI, YTO MO3BOJISUIO aBUALIUN
OecIpernsITCTBEHHO MPOJIeTaTh HAJl TUHUEH 000pOHBI Ha Oepery, 1 ObUIO OHON U3 IIIaBHBIX MPUYHH
nmo6Oe bl COFO3HUKOB HaJl (hammcTckoi ['epmanmeit Bo 2-if MupoBOit BoiiHe.” M3M0KHUTE CBOE MHEHUE
0 TOM, KakKHe 3aKOHbI BOJIHOBOM ONTHUKHU MO3BOJISIOT CAENATh TAKOW BBIBOJ, M, UCTIOJIB3YS ITHU 3a-
KOHBI, ONIPENICIUTE BHICOTY /1, Ha KAKOH JTOJIKHBI JIETETh CAMOJIEThI. BhICKakUTe Takke CBOE MHEHHE
0 MOJ00HON CUTYalluu U IPUBEIUTE 0OOCHOBAHHBIE APIYMEHTHI O €€ HEBO3MOKHOCTH.

Mope

7. KonTtposbHblid Bonpoc. Ha myTu miockoii MOHOXPOMAaTHYE€CKOH CBETOBOM ), J
—_—
BOJIHBI C JJIMHOU A MOMCINAIOT HCIIPO3PAYHbIM JUCK OOCTATOYHO GOHBLLIOFO B AN 0
U
? JKpaH

nuametpa d (cMm. pucyHok). Ha ocu aucka B Touke 0 3KpaHa, yCTaHOBJIEHHOTO
3a JUCKOM, HaOII0aeTcss TEMHOE MSTHO. TpH AKCIIEpUMEHTaTOpa, OTBeYas Ha
BOIIPOC O TOM, YTO OYJEeT MPOUCXOAUTH C OCBEIICHHOCTHIO PKpaHa B Touke 0 TpU MOCTETICHHOM
YMCHBIICHUU JUAaMCETpa AHUCKa d A0 OYCHb MAaJIbIX PasMCpOB B AOJHU MHUIUIMMETPA, BBICKA3bIBAKOT
pasnuuHoe MHeHue. [lepBblit cunTaet, uto B Touke 0 Bce BpeMs OyaeT HaOIr01aThCsl TEMHOE TISITHO,
MIOCKOJIbKY 3Ta TOYKa HaXOIUTCs B 001acTH TeHU. BTOpOii yBepeH, 4To 0CBEeIEHHOCTh B Touke 0 mpu
MIOCTETICHHOM YMEHBIICHUHU d HAYHET MEPUOINICCKH MEHSTHCS, U B Touke () OyZeT HaOIro1aThCsl TO
MaKCUMyM, TO MUHHUMYM OCBELEHHOCTH. TpeTuil mosaraer, 4To IpU NOCTEIIEHHOM YMEHBIICHUU
JaMeTpa MPETSATCTBHS d OCBEIIEHHOCTh TOUKH 0, 3aKPBITOI OT MPSMOTO MOTAAaHUs CBETA, TIOCTE-
IIEHHO CTaHET TaKOH K€, KaK U MpHU OTCYTCTBUU AuCKa. CpaBHUTE UX TOUKU 3PEHUS U BBICKAXKUTE
CBOE CYXKICHHE O TOM, KTO U3 SKCIIEPUMEHTATOPOB IIPaB, 00OCHOBAB CBOE MHEHHE C MOMOIIBIO (H-
3UYECKHUX 3aKOHOB.

—_—
—_—

8. KontpossHslii Borpoc. Ha pucyHke mokasaH y4acTok CIeKTpa  , o s cepus
M3JIy4eHHST BO30YKJIEHHBIX aTOMOB BOJIOpOJa (CIUIONIHBIC JIMHUK || | | ! , LInkeprnTa
U3 cepun banisMepa) M 0HOKPATHO HOHM3UPOBAHHEIX aTOMOB re- | | | | banbumepa
nus (IUTPUXOBBIE TMHUU U3 cepu [lukepunra). BumHo, 4To yacTh ‘ ! ‘ i ‘ .| Mmm

400 500 600 700

CHEKTPAbHBIX JIMHUHN U3 ITHX CEPUil MPAKTUYECKH COBITAIAI0OT, HO

MEXIy JUHUSAMH cepuu bambMepa ais Bogopojaa MOSBISIIOTCS CIEKTpajdbHbIE TUHUM “a”, “0”, “B”

u3nyueHus renusi. C TOMOIIBIO 3aKOHOB (PU3UKUA U HEOOXOAUMBIX (POPMYI OOBSICHUTE MOSBICHHE
[1P2)

CIIEKTPAJBHBIX JHHUK “a”, “0” u “B”. YdecTh, uTo cepusi [lukeprHTra COOTBETCTBYET MEpEXoaam
n—>n'=4 Ha 4-10 60pOBCKyI0 opouTy. OTBET 000CHOBATH.
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9. KOHTpOJIbHBIN BOMPOC. DKCIIEPUMEHTATOP MPEICTABIII TPA(QUK 3aBUCUMOCTH U3JTY-  poruepn
JaTeJILHOU CHOCO6HOCTI/I a6COJIIOTHO YCPHOIo TCJIa OT HHKJ’IH‘ICCKOﬁ YaCTOThI U3JTy4C-
HUS ® TIpH JABYX Pa3IMYHBIX TeMIeparypax. Beickaxute cBO€ MHEHHE O TOM, Ipa-
BUJIBHO JIX HAPUCOBAH 3TOT I‘pa(bI/IK, " CCJIM OH HAapUCOBAH HCIIPABUJIIBHO, TO I'IC CIC-
naHbl omuOKu? OTBET 000CHOBATH U MOATBEPANTH 3aKOHAMH U (PopMyIaMu (PU3HUKH.

10. KonTposbHblid Bonpoc. /[Ba TOHKHX MapasuiebHbIX MyYKa aTOMOB BOJIO- -
poJa mocnue10BaTeIbHO BIETAIOT B OUYEHb CHIIBHOE HEOJHOPOJHOE MAarHUT- ‘—EE=iss 2
HOE MoJie, JMHAM MHIYKIUM KOTOPOTrO IOKa3aHbl Ha pUCyHKe. B meppom amoMetH )

My4YKe aTOMbl HAXOJATCSI B OCHOBHOM COCTOSIHUHU, @ BO BTOPOM ITy4Ke OHH

HAXOJATCS B IEPBOM BO30YKJIEHHOM COCTOSIHUU. BBICKaXuTe cBO€ MHEHHUE O TOM, YTO POU30HAET
C ITyYKaMH aTOMOB I10CJI€ TIPOJIeTa Yepe3 MarHuTHoe nosie. OO0CHYHTE CBOI OTBET C TOMOIIBIO O~
XOAIIMX (PU3NUECKUX 3aKOHOB U opMyil. OLleHUTe BEIMUYNHY U3MEHEHUH, MPOUCXOASIIUX C MyY-
KaMU | [TOATBEPUTE CBOIO OIICHKY (OpMYJIaMH.

IlepeyeHb KOHTPOJIBHBIX 331aHNI U (MJIM) BONPOCOB /ISl OEHKH C(hOPMHUPOBAHHOCTH KOMIIe-
TeHUMH OITK-3 (KOHTPOJMPYEeMbIi HHAUKATOP A0CTHKEeHUA komneTreHuun OIIK-3.1)

1. KonTposibHO 3ananue. [laHa cucTteMa TOYEUHBIX 3apsioB B BAKyyMe U
3aMKHYTBIC TOBEPXHOCTH S, §,, §; U S,. Uepes KaKkyro MOBEPXHOCTH I10-

TOK BEKTOpPA HANPSIKEHHOCTH 3JIEKTPOCTATUYECKOTO IO, CO3IAHHOTO
STHUMM 3apsJiaMu, paBeH —2q /&,

a) S;; 6) S,; B) S;; 1) S,.

2. KonTponsHoii 3aganue. K koHny “B” nepBoHauanbHO HE3apsKEHHOIO

METaJUTHYECKOT0 CTEPIKHS OAHECIH TTOJIOKUTEIBHBIN TOYCUHBIH 3apsiy +q, B .q
TIOCJIC YEero 10 CTEPIKHIO paclpeeiiIcs HHAYIIMPOBAHHBIN 3apsi (CM. pH- [ werant o)
CYHOK). Kakum cTaHeT COOTHOIICHHE MEXIy TMOTCHIIMAIaMU MPOTHUBOIIO- Bakyym B
JIO)KHBIX KOHIIOB CTCPIKHS:

a) oA < OB 0) oA > 0B B) A = @B  T) BCE MHIYIIMPOBAHHBIC 3apsiIbl UMEIOT OJIMH 3HAK.

3. KonTposnbHoii 3aganre. Ha prucyHke moka3aHbl JMHUU BEKTOpa DD AIEKTPUUECKOM D
WHIYKUHAWA BJEKTPOCTATHUYECKOrO TMOJIE B OJHOPOJIHOM cpeae. YKaXKUTe BEpHOE ___/(/
COOTHOILIEHUE MEXKIY MIIOTHOCTHIO SHEPTUU W TaKOTO MOoJsl B Toukax A u B: ~A B

a) WA > wa; 0) wa = Wg3 B) WA < WB; ') HEJOCTATOYHO JIAaHHBIX.

4. KoHTpoJIbHOM 3a7aHue. YKaKUTE ypaBHEHHE, BhIpaxkarouiee TeopeMmy l[aycca it MarHUTHOTO
nosns:  a) §l§d§ = ,u,uOZII. ; 0) §l§di =,quZI,. ;  B) §l§di =0; 1) §l§d§ =0.
N l ! N

5. KonTtponbsHoii 3aganue. [1-obpa3Has paMka pacrionoxeHa B TOpU30HTATb-
HOU IJIOCKOCTH, HC UMCCT COIIPOTUBJICHUA U HAXOAUTCA B IIOCTOSIHHOM OOHO- ®§ [jmR ®§

—

POIHOM MarHUTHOM IIOJI€, TMHUM UHAYKIMHU B KOTOPOIO NEPIEHINKYIISPHBI v
K INIOCKOCTH PaMKH U HAIIPABJICHBI 32 INIOCKOCTh pUCyHKa. [1o pamke 6e3 Tpe-

HUSI MOXKET JIBUTAThCs MOIepeyHas Iepekiauta ¢ Macco m, JUIMHOM / u conportusienueM R. Ie-
PEKIaUHY TOJKHYJIH BJIEBO C HAYaJIbHON CKOPOCThIO V. [Ipu 3TOM 10 3aMKHYTOMY KOHTYpY, 00pa-
30BaHHOMY PaMKOM U MepeKIauHoi OyIeT NpoTeKaTh HHIYKIIMOHHBIN TOK, BETHYNHA KOTOPOTO CO
BPEMEHEM ....... 1 KOTOPBIH 00TEKAET KOHTYP ....... (BpIOCpHUTE TTPABUIILHOE YTBEPKIACHHUE):

a) YMEHBIIIAETCA ... 10 YACOBOM CTPEIIKE; 0) yMeHbIIIaeTcs ...... IIPOTUB YacOBOH CTPEJIKHU;

B) BO3pacTaer ...... 10 YaCOBOM CTPEJIKE; I') BO3PACTAET ...... IIPOTUB 4aCOBOM CTPEJIKH;
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1) HE U3MEHSETCS ... TI0 YaCOBOM CTpEJIKe; €) HE U3MEHsIeTCH ...... MIPOTUB YaCOBOM CTPEIKH.

6. KontpomnwHoii 3ananue. Kakue u3 npuBeneHHbIX HIKE B MU GepeHInanibHON GopMe ypaBHCHUM
cUCTeMbl MakcBeJia 3alrcalbl ¢ OMIMOKOI (HEBEPHO):

1) rotE:Z—B; 2) rotE:%—D+j; 3)divD=p; 4) divB=0:
¢ t
a)lud; 06)2u3l; B) l u3; r)3ud4; n)2u4; e)lu?2.
7. KontponpsHoe 3ananue. Ha nupakinoHHYIO pemieTKy majgaeT MOHOXpoMmaTtudeckuid ceet. [pa-

BUJIbHOM KapTUHOM paclpeaesieHus MHTEHCUBHOCTH / CBETA, MPOIIEAIIETro 3a pEUIeTKY, OT yria OT-
KJIOHEHHS () OT HaIpaBJICHUS NaIAI0UIero cBeTa Oy/eT (BhIOepuTe MPaBUIbHBIN PUCYHOK):

a) I 5) 1

¢ mammﬂmmm&@mﬂﬁml P
0 0
I

B) I r)
JANIIN :
0 0

8. KontpospHoe 3a1anne. EcTecTBEHHBIN CBET MalaeT Ha CUCTEMY
n3 AByX nossipu3atopos 11 u 11, ocu mpomyckanus KOTOPBIX CKpe-
mieHs! nof yriiom 90°. Mexly HUMH [TOMEIAatoT TPETUi NoJIsipu3a-

Top I13, och IpOIMyCKaHKst KOTOPOTO COCTABIsET yron o = 45° ¢
OCBIO MIPOTYCKAHUs MTEPBOTO MoJIIpru3aTopa (CM.pucyHoK). TuTeH-
CHUBHOCTb CBETA, MPOIIE/IIErO YEPe3 CUCTEMY U3 TPEX MOJIAPU3ATO-
pOB OKa3zanack paBHOM /. UeMy paBHa UHTEHCUBHOCTL /() Majaro-

IETO HA CUCTEMY CBeTa (YKa)KUTE MPABHIIBHBINA OTBET):
a)l; 0) \/51; B) 2/; T) 2\/51; n) 81; e) 8\/51; %) 161 ; 3) Ipyroi oTBer.

9. KoutponpHoe 3aganue. ['paduku 3aBUCHIMOCTH MaKCUMAIIBHO BO3MOKHOM Eun o
KHHETHYECKOW SHEPTUH IJICKTPOHOB, BEIOMTHIX M3 ABYX METa/LUIOB “1” 1 “2”, oT

YacTOTHI v MAJaronux (OTOHOB UMEIOT BHJI, N300paKeHHBIN Ha pUCYHKe. BbI-

OepuTe MPaBUILHOE YTBEPKIACHHE:

a) yroJ HakJIoHa 000UX rpadUKOB K OCH v JUIS Pa3HbIX METAJUIOB JOJHKEH OBITh Pa3iINuHbIM;
0) s MOOBIX MeTauioB “1” u “2” rpaduKu TOIKHBI COBIAIATh;

B) paboTa BhIXO/a 3JIEKTPOHA U3 MeTalIa “1” Gosbie, yem u3 Metauia “2”;

r) paboTa BBIXO/A AJIEKTPOHA U3 MeTaia “1” MeHblle, yeM U3 MeTayuia “2”.

10. KonTtponbHoe 3ananue. KuHeTnueckue SHEpPruu HEpENSATUBUCTCKUX IPOTOHA M OL — YACTHIIBI
(sApo aToMa renust) OAMHAKOBBI. Y KaXKUTE BEPHYIO BEIMUMHY OTHOIICHUS g, / App AIMHBI BOJHbI

ne bpoiinga o —yacTulbl K 1JIMHE BOJIHBI J1e bpoiisis npoToHa:

Dl 6)V2: B2 D8 D4 1

xK) —; ) —

o L. 5L,
2 2 J8’ 4

11. KonTponbsHoe 3amanue. [lepexon anekTpoHa ¢ 00POBCKOI OPOUTHI C TJIABHBIM KBAHTOBBIM YHC-
JJOM n Ha Op6HTy C IJIaBHBIM KBAHTOBBIM YHCJIOM 72’ B aTOME BOAOpOJa COOTBCTCTBYCT JIMHUN
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OJTHOW M3 CIIEKTpaJIbHBIX cepuil m3nmydeHus. [Ipu aTom nepexony n =0 —>n'=2 COOTBETCTBYET
CJIeAyIOUIas JUIMHA BOJHBI U3JTyueHHs! A (BBIOEpUTE MPaBUIBHBINA OTBET):

a) MUHUMaJbHas A B cepuu JlaiimaHa; 0) MuUHMMaNbHas A B cepuu baibmepa;
B) MUHUMaJIbHas A B cepuu [lamena; ') MaKcuMaibHasi A B cepuu Jlaiimana;
1) MakcuMaibHas A B cepun banbpmepa; €) MaKcuMalibHasi A B cepun [lamrena.

12. KonTposnbHOE 3aaHue. YKaKHUTE, Kakas 4aCTh aTOMHBIX SII€p PaJuOaKTUBHOIO BEIIECTBA pac-
MajaeTcs 3a BpeMs, paBHOE TPEM MepruoaM MoJrypacaja:
1 2 3 3 7 3 1 1 1 1 .
a)—; 0)=; B)=; 1) =; ~—; €)=; XK)—; 3)—; H)—; K)—; I TOH OTBET.
)3 O35 B2 D M1 93 W) i) 33 Wi K) i M apy

IlepeyeHb KOHTPOJILHBIX 3aJaHUI U (MJIM) BOMPOCOB /1Jisl OLlEHKHN ¢(pOpPMHPOBAHHOCTH KOMIIe-
TeHUMH OITK-3 (KOHTPOJIMPYEeMbIi HHAUKATOP A0CTHKeHUA kKomneTeHuun OI1K-3.2)

1. KonTpoasHoii 3aganue. BOmM3u moBepXHOCTH 3aKPETUICHHOTO HETIOABUKHOTO

miapa, 1Mo MOBEPXHOCTH KOTOPOI0 paBHOMEPHO pacipenesieH 3J1e1<vaquc1<Hp”1 3a- +q" _i
psn +¢q, NepBOHAYAIbHO MOKOMIAch CBOOOIHAS YacTUIA C MAaCCOM m U C IOJIO- m
JKUTEJIbHBIM 3apsiIoM. Y TaIUBIIUCh MO IEHCTBUEM AIIEKTPUUECKUX CUJI CO CTO-

POHBI IIapa Ha 0ECKOHEYHOE PACcCTOSHUE, YacTUIIAa MPUOOPETaeT CKOPOCTh, paBHYIO V. [lomyunte u
YKaXXHUTe NMpaBUIbHOE BBIPAXKEHUE I pacueTa BEIMYMHBI 3apsia ¢' 4acTULIbL:

87e,mv’R 4memv’R 27g,mv’R dre R 8 R 2relR .
a) ; 0) ; B) ;1) 75 ) 55 ©) —— - %K) JIpyrou
q q q gmv gmv mv
OTBeET.
2. KonTponbsHoii 3ananue. [1o 1ByM napanienbHbIM IPSIMbIM OECKOHEYHBIM IIPO-  __ S
BOJIHMKAaM TE€KYT TOKH OJIMHAKOBOW BEIMUMHBI / TakK, KaK IOKa3aHO Ha PUCYHKE. 0. b !
Yemy paBHAa MHAYKIMS MArHUTHOTO 110JIs1, CO31aHHOTO TUMH TOKaMH B To4yke O b ]
- + -

Ha OJIMHAKOBBIX PACCTOSIHUSAX b OT 0OOMX MPOBOTHUKOB:

r)3:ﬂ~ II)BZ’UL[; e)B_,UL[. %) 0.

a)B:'uLL 6)B:ﬂ' B)B:’UL[' :
b 47b 2zb

4p°’ 2b° ’

3. KonrposbHoii 3aqanue. Ha prcyHKe mokasaHbl IMHUU BEKTOpA HATPSHKCHHO- .~ ., / q
¢t H MarsuTHOTO IOJIS Ha INIOCKOH rpanvne IByX OOHOPOJHBIX MAIrHCTUKOB H1 |/{ //,/ !
C MarHUTHBIMH [TPOHUIIAEMOCTIMH W1 =3 U M2 = 2. [Ipoekiuu 3T0oro Bekropa Ha M%‘// «

HOPMAJILHOE HAIIPAaBJIICHUE B K I'PAHHULIEC C Pa3HBIX CTOPOH OT IpaHULbl paBHbI | " H, -
Hin v Hy. TOKM mpOBOIMMOCTH Ha TPAHUIE CPEJl OTCYTCTBYIOT. UeMy paBHa

BenmnunHa Hon, ecniu Hin =4 A/m?

a)l A/m 0) 1,5 A/m B) 2,67 A/m r)4 A/m n) 6 A/m €) Ipyroi OTBET.

4. KontponbHoii 3amanue. J{Jis 3JIeKTpruIecKoro Kojie0aTeIbHOro KOHTypa q, Kn
n300paxeH TrpaduKk COOCTBEHHBIX 3aTyXaroMMX KojeOaHWi anekrpude- 2,72

CKOTI'0 3apsaga Ha KOHOCHCATOpCE, OIMMCHIBACMBIN YPaBHCHUEM -

q (t) = Aoe”/ “sin (mlt + (p) (cM. pucyHok). Onpenienure BeIUYUHY Jorapud- SO I o

([FATAwY
o 0 T T U I3U t
MHYECKOTO JCKpPEMEHTa 3aTyXaHus KoJjiebaHuit O (Jjorapudm OTHOIIECHUS V]2 > C
aMHHI/ITy,Z[BI B Ha‘-IaJIBHBIﬁ MOMCHT BpeMeHI/I K aMHJII/ITy,Z[e qep63 HepI/IO,Z[):

a)0,25; 6)1; B)0333; 1)0,167; 105 ) 0,667.

5. KonTposbHoii 3ananue. HanpsikeHHOCTh MAarHUTHOTO TOJIS TIJIOCKOM 3JIEKTpOMar- z

HWUTHOH BOmHBI mMmeer Buj H =k H,cos(wt+kx). Torna HanpskeHHOCTh E 7
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3NEKTPUUYECKOTO OIS 3TOH BOMHBI MMeeT BUJ (i, j, k — OPTHI AEKAPTOBOM CHCTEMbI KOOPIMHAT):
a) -/ E, cos(wt+kx); 0) k E, cos(wt+kx);  B) —k E, cos(wt+kx);

r) jE,cos(wt+kXx); 1) HeT NPaBHILHOTO OTBETA.

6. KontponbHoe 3aganue. To4euHblii HCTOYHUK MOHOXPOMATHYECKOIO CBETA C
JUTMHOM BOJTHBI A HAaXOJUTCS HA PACCTOSHUU @ OT HEMPO3PAUHOH MIIOCKOH Tpe-
rpagsl ¢ IPOPE3aHHBIM B HEW KPYIJIBIM OTBEPCTHEM pajuyca r. 3a Mperpaaon
Ha TAKOM K€ PACCTOSHHUU @ YCTAHOBIICH MapajUIeNIbHBINA €l dKkpaH. IIpu sTom
paccTosiHie @ UMeeT HAuOOJIBIIYI0 BO3MOKHYIO BeJIMUHUHY ISl TOTO, 4YTOObI
B Touke O »5KpaHa (Jexalei, Kak 1 UCTOYHHUK CBETa S, HA OCU OTBEPCTHS)
HaOmogaICs U pakImOHHBI MUHUMYM OCBEIIeHHOCTH. UTOOBI B TOuke O HaOIIOMaIIC COCETHMI
TU(GPAKIIUOHHBIN MAaKCUMYM MEHBIIIETO MOPSIKA, IITMHY BOJHBI MOHOXPOMATHYECKOTO CBETA HAJO:
a) YBEIMYHTE B 4 pa3a; 0) yBEeNMYHTb B 2 pa3a; ) yBEIMYHTb B /2 pas;

I) yMEHBIIUTH B 4 pa3a; [) yMEHBLIUTH B 2 pa3a; €) YMEHBIIHUTh B +/2 pas.

7. KontponbHoe 3ananue. ['paduk 3aBUCHMOCTH MaKCUMaJbHO BO3MOXHOTO 4 E .,
3HAYEHHsI KWHETHYECKOM SHEPTHHU AIICKTPOHA, BHIOUTOTO U3 METaJlIa, OT YaCTOTHI
v Magaomux GoToHOB n300pakeH Ha pucyHke. [locrosanyro [1nanka Hamo nc-
Kathb 1o Gopmyre:

a) h=arctga,; ©0) h=ctga; B) h=tga/2; r)apyras Gopmymna.

8. KontponbHoe 3ananue. CocTosiHEe CBOOOTHONW MUKPOYACTHUIIBI C MACCOM m B ClTydae OJTHOMEP-
HOTO JIBFDKEHUSI OTIMCHIBAETCS] BOJHOBOW (pyHKIIMEH \V(x) =C exp(iooc), rae C ¥ 0— TIOCTOSTHHBIC

BEJIMYMHBI, | — MHMMAs €IMHUIIA, TIOJTHASI YPHEPTHUs YacTullbl paBHa E. Ecim i =1, 055-1073* Jx-c,
TO HOCTOHHHYIO 0 MOY>XHO BBIYUCIUTH U3 COOTHOIICHUS (onpe;[enHTe 148 yKa)KI/ITe OTBGT)I

a)a:ﬂ; 6)&:_1 2_m’ B)a:_ﬂ; r)a:l 2_m’ I[)a:_h i
/] AN E /] n\ E \ 2m

9. KoHTposbHOe 3a1aHne. YKaXHUTE MPaBUIBHYIO BEIMUNHY OTHOLICHUS E3/E| SHEpruu TpeThero

BO30YKICHHOTO COCTOSIHHSI HEKOTOPOTO OJJHOMEPHOTO KBAHTOBOT'O FAPMOHUYECKOTO OCIUILIATOPA K
SHEPIHH TIEPBOTO BO30YKIEHHOTO COCTOSIHUS 3TOTO OCIHJLIATOpA:
a)3; 0)14/9; B)2; 16, Mm)7/2; e)7/3; x)7/4; 3)5/2; u)4; K) Apyroi oTBeT.

10. KontponbHoe 3amanue. llepuoasl nmomypacnana sjaep paguoakTHBHBIX M30TONOB “17 m “2”
paBHbI, cooTBeTCTBEHHO, T1 =1 ¢ 1 T2 = 4 c. B HayanbHbBII MOMEHT BpeMeHH to = 0 4ucio sauep
000MX M30TONOB B 00pasiie ObUI0 0MHAKOBO. OmNpenenanTe U YKaKUTE NPaBIIbHYIO BETUYUHY OT-
HomeHust N1/N2 , rae N — uuciio siaep nepBoro u3oromna, a N2 — 9uciio sjiep BTOpOTro H30Tora coxpa-
HUBIIKXCS B 00pa3iie K MOMEHTY BpeMeHH t = 4 c:

a)2; 6)exp(4); B)16; rn)exp(-4); m)8 e)l; x) /4 3)exp); w4 k) 1/8;

n) 1/2; wm) 1/16; H) npyroii oTBeT;

IlepeyeHb KOHTPOJILHBIX 3aJaHNI M (MJIM) BOIIPOCOB /1JIfl OLIEeHKU ChOPMUPOBAHHOCTH KOMIIEe-
TeHUMH OITK-3 (KOHTPOJMPYEeMbIi HHAUKATOP A0CTHKEeHUA kKomneTeHuun OI1K-3.3)

1. KonTpomnbHsiit Boripoc. [TpaBuiabHO 1 M300pakeHbI JIMHUKA HATIPSKEHHO- i i
CTU E DJIEKTPOCTATHYECKOTO IMOJIs B IIOCKOM 3apsKEHHOM KOHJeHcaTope? T 171
Ecnu na, To yeMy paBHa UPKYJSMUS BEKTOpa £ MO MPSIMOYTOJbHOMY KOH-
Typy, U300paKEHHOMY Ha PUCYHKE IITPUXOBOM JMHHEH, U HE HapyIllIaeT Ju

my |
v
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MOJIYYEHHBII Pe3yJbTaT TeopeMy O HUPKYIsmu E ? Eciiu HeT — To Kak MpaBHIbHO HAPHCOBATH JIH-
Hud E ? OTBeT 060CHOBATD M TIOATBEPAUTH (POPMYIIAMH.

2. KoHTpOobHBIN BONPOC. DKCIEPUMEHTATOP NPOTSHYJ 1Ba TOHKUX Mapall- T T
JeNIBHBIX IPOBOJIA HA MAJIOM PAacCTOSIHUM [ APYT OT Apyra U MPOITycKaeT 1o [ .
7

IPOBOJIaM TOKH B Pa3HBIX HANpaBJICHUSIX, KAK NIOKA3aHO HA PUCYHKE, CUH-
Tas, YTO pa3HOHANPABJICHHBIC MPOBOJHUKH C PAa3HOHANPABICHHBIMH TO-
KaMU TPUTSHYTCS JPYT K JAPYTY U MOXHO, 3Has MX Maccy M CUJIy NMPUTSHKCHUS, HAUTHU Bpems, 3a
KOTOPOE ITPOBOAHNKN COMKHYTCS 1 TOKH HCYE3HYT. BBICKaXuTe CBOE CyKICHHE O IPaBOTE UM OIIIH-
OO0YHOCTH 3aKJIIOYCHHS dKcrepuMeHTaropa. OOOCHYITE CBOM BBIBOJIBI C TOMOIIBIO (PU3UUECKUX 3a-
KOHOB, ¥ C TOMOIIBIO ()OPMYJT OTIPENICIUTE BETMUNHY U HAIPaBICHHE CHII, ICHCTBYIONIMX Ha €/U-
HUILY JJIMHBI IPOBOJAHUKOB.

3. KontponbHslii Bonpoc. Ha (heppoMarHuTHbIA TOPOUAATIBHBIN CEpCUHUK U3 Ma-
Tepuaia ¢ MArHUTHOM MPOHUIIAEMOCTBIO |L PABHOMEPHO HAMOTaHbI N BUTKOB ITPO-
BOJIa, IO KOTOPOMY T€UYET MOCTOAHHBIN TOK /. Bo3HUKaroLIee B CEpACUYHUKE Mar-
HUTHOE I10JI€ UMEET BJIBO€ MEHBIIYIO BEJIMYUHY HANPSIKEHHOCTH, YeM HEOOXO0AUMO
JUTSL OTIBITA. DKCIIEPUMEHTATOP CUUTAET, YTO AJI YBEJIMUEHUS HAPSHKEHHOCTU Mar-
HUTHOTO IOJISI BHYTPH OOMOTKH B 2 pa3a HEOOXOAUMO YBETUUYHUTH U YHCIIO BUTKOB
00OMOTKH, ¥ TOK, MPOTEKAIOIINIA 10 OOMOTKE B J[Ba pa3a, a Tak’K€ HAMOTATh MPOBOJ] HA TAKOU K€ TO
dbopme 1 pazmMepam CeplIeYHUK, HO CASTaHHBIA U3 MaTepHalia ¢ BIIBO€ MEHBIIIEH MAarHUTHOW MPOHU-
aeMocTbio. M3710kHTEe CBOE MHEHHE O MPABOTE MM OMIMOOYHOCTH BBIBOAA HKCIEPUMEHTATOpA.
CBoif 0TBET 00OCHYHTE C TOMOIIBIO (PU3UUECKUX 3aKOHOB M MOJATBEPAUTE GOpMyIamMHu.

4. KoHTpOJIbHBIN BONPOC. 3aMKHYTYIO HAKOPOTKO KaTYIIKY-COJIEHOU U3 N BUTKOB

C COTIPOTUBJICHUEM R H C IUIOIMIAbIO OTHOTO BUTKA S1, 0OCh KOTOPOIl IEpBOHAYAIBHO —f 3
OblIa HanpasjeHa MNEPIEHIUKYIAPHO IMHUAM HHAYKIMH B MOCTOSHHOTO MAarHUT- =3 >
HOTO T0JIs (CM. PUCYHOK), IOBOPAaYMBAIOT TaK, YTO OCh KaTYIIKU CTAHOBUTCS Mapaj- %§—>
JeNBbHOM TMHUIM B . Kak onpeaenuTsh NpOTEKIIHiA IIPH 3TOM Yepe3 KaTyIIKy 3aps? \é’)l;lmoa
Yemy on Oynet paBeH? OTBeT 000CHOBATH U MOATBEPAUTH POPMYITaMH. 1

5. KonTponbeHbIii Bompoc. B 1enpb 351eKTpruecKkoro KojaedaTelbHOr0 KOHTYpa c L
BKJIOU€Ha BHeUIH:A nepeMeHHas JJC ¢ LIMKINYECKOH 4acTOTOH ®. > A PIC
MeHsist 3Ty 4acTOTy, ONpEIENUIN, YTO MaKCUMalbHas BETUYMHA h1$ L m}zzf

aMIUIMTY/ABl HaIpsbKeHUs Ha KoHaeHcatope C monydaercs, Kornaa Mope
©=0,, @ MAKCUMaJIbHAas aMIUIMTYyla TOKa B LENH — P o =0, , IPUYEM o, —o, =0, /2. Kak HalTH

COOTHOLLIEHUE MeX Ay napameTpamu 1enu R, L u C npu 3ToM yciaoBuu? Beipa3suTte eMKOCTh KOHIEH-
catopa C 4epe3 CONpOTUBIICHUE R 1 MHAYKTUBHOCTH L Katymiku. OTBET 000CHOBATH U MOATBEPAUTH
bopmynamu

6. KonTposbHsiii Borpoc. JlokaxuTte, 4To co3faBaeMble AU(PPAKIIMOHHON PEIIETKON CHEKTPhI BTO-
pOT0 U TPETHETO MOPSIIKOB B CIIydae OEJIoro cBeTa BCera MepeKpPhIBAIOTCS.

7. KonTtponsHslit Borpoc. Ha 1 M?> 3eMHOIf TOBEPXHOCTH B palioHe 2KBAaTOpa KAKAYIO CEKYH/y IMa-
naet ~1,37 k/[)k CONHEYHOTO M3ITy4eHUs (CONHEUHasi MOCTOSIHHAS ). BBIIBUTE MPUHIIMIIBI, TO3BOIS-
IOLUE OLEHUTH CPEIHIO0 TEMIIEPATypy 3eMJIU U U3JI0KUTE CBOE MHEHHUE O TOM, YTO MTPOU30LLIO OBl
CO cpeaHel TeMnepaTypoi 3eMiIH MpH YBEIHMUEHUH TeMIepaTypbl moBepxHocTd ConHIla X0Ts OBl B
2 pa3a. B Hactosiee Bpems temmneparypa nosepxuoctu Coinnia ~6000 K. OtBer 060cHOBATH U MO/~
TBEPIUTH (popMyTiamMH.
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8. KonTpoawnsiit Bonpoc. [Ipu mogave Ha aHo BakyyMHOTO (hOTOIJIEMEHTA 00-
paTHOTO HanpsHKeHUs HanboJsiee ObICTPBIE AITEKTPOHBI, BBIOUTHIE U3 KaToAa PoTo-
HaMH MOHOXPOMAaTHYECKOTO YIbTPa(PHOIETOBOTO U3IYUYEHHS C YaCTOTOM v, Mpo-
JIETAIOT TOJIBKO MOJIOBUHY PacCTOSIHUSA [ MKy KaToJIOM M aHOJIOM, IIOBOpauMBast
Hazaj (cM. pucyHok). Mcnomnb3ys 3akonbl poTodddexTa, U 3Has BENUUUHY A, .

paboThI BBIX0/1a 3JIEKTPOHOB U3 KAaTO/a, ONIPEICIUTE BO CKOJIBKO pa3 HAaJl0 YBEIH-
YUTh YACTOTY MAJAIONIETO M3JIyYeHHUs, YTOOBI 3JEKTPOHBI JOJIETAIN JI0 aHOJa ¥ aMIIepMETp Havall
¢ukcupoBatb poroTok. OTBET 000CHOBATH

9. KoHTpOIbHBIHM BOpoc. DIEKTPOH B BO30YKICHHOM aTOME BOJOPOa COBEPILACT MEPEXO, UCITyC-
Kast (hOTOH, COOTBETCTBYIOIIHI JTMHUU cepuu baibmepa ¢ MakCMMaIbHOM JJIMHOW BOJHBL. Mcronb3ys
3aKOHBI 1 q)OpMy.HBI (bI/ISI/IKI/I, OIMPCACIIUTEC, BO CKOJIBKO pa3 Mpru 3TOM UBMCHUTCA SOHCPIUSA HOHHU3AUN
Takoro aroMa? YBeln4ymiach OHa Wi yMeHbIIuiaach? OTBET 000CHOBAThH M MOATBEPIUTH BhIYHCIIC-
HHUEM UCKOMOI'O OTHOLIICHU.

10. KontponpHslii Bonipoc. Ha pucyHke npuBeneHsl Bce BO3MOKHbIE OPUEHTAIlUN BEK- 12
TOpa OpOUTAILHOIO MarHUTHOTO MOMEHTA AJIEKTPOHA OTHOCUTEIBHO BBIACIEHHON OCH Z.

C momotisto 3aK0HOB B PopMyIT (GPU3UKHU OTPEACTUTE B DIIEKTPOHHON 000JIOUKE C KAKUM ()
MUHUMAaJbHBIM 3HaYE€HHUEM KBAHTOBOTO YHCJIA 7 MOXET HAXOAUTHCSA ATOT JJIEKTPOH, a
TaKXe 4eMy paBHa BEIMYMHA €r0 OpOUTAILHOTO MOMEHTa umiyibca L? OTBeT 000CHO-
BaTh.

=S

3. OuneHoYHbIE CpeaCcTBA (OLEHOYHBIE MATEPHAJIBI) IJIS1 MPOBEJIEHUSI TPOMEKY-
TOYHOM aTTeCTANMU 00Yy4AKOIIMXCH MO TUCIUIIMHE

3 cemecTp

IlepeyeHb KOHTPOJILHBIX 32JJaHUH U (UJIM) BONIPOCOB /IJI OLlEHKU C()OPMHUPOBAHHOCTH KOMIIe-
TeHUHMH OITK-1 (KOHTPOJIMpPYeMbIii HHANKATOP A0CTHKeHUA KomneTeHunu OITK-1.1)

1. KontponsHoe 3amanue. MarepuanbHas Touka M cBOOOTHO G€3 TPEHUS! CKOIB3UT A 2 | 4By
B I10JI€ CUJIBI TSPKECTH IO IIAJIKUM CTEHKAaM HUJIMHIAPUYECKON CHMMETPUYHOM SIMBI U 0

B pacCMaTpUBAEMblii MOMEHT BPEMEHU ABM)KETCS BBEPX 10 HANPABIEHUIO K Touke B 1* |5
(A u B - HauBBICIIME TOYKH TMOIBEMA). YKAXKUTE MPABUILHOE HAIIPABJICHUE BEKTOPA

MOJIHOTO YCKOPEHUsSI TOUKH M (CM.pucyHok): a) 1; 0) 2; B) 3; r) 4, nS.

2. KontponbsHoe 3aganue. [Inanera maccoii m IBUXKETCS MO SJUTMNTHYECKON opouTe, = m -

<

\ll
B OJIHOM U3 ()OKYCOB KOTOPOI HAXOIUTCS 3Be3/a Macchl M. 7 —paauyc-BeKTOp Ilia-

HETHL, 7] =4- 108 KM, 7'y =6- 10% xkum (cM.pUCYHOK). BenmnuunHbI CKOPOCTH MJIAHETHI %
B HamOoJee yJaJeHHON M Haumboyiee ONM3KON K 3BE3[e TOYKE OPOUTHI PaBHBI, COOTBETCTBEHHO,
v, =24 km/c u vy =36 km/c. Torna oTHoOLIEHHE rz/rl paBHO:

a) 0,667, 0)1,225; B)0,8165; 1)1,5 m)0,75; e)1,33; ) HET MPaBHIHHOTO OTBETA.

3. KontponbHoe 3amanue. [1o0 ropu30HTAIIBHON MOBEPXHOCTH CO CKOPOCTBHIO V R ‘
KATHUTCS map Maccel m U paamyca R. Ha kakyro MakcUManbHYIO BBICOTY A 1Iap m’FQ_‘J <& h
MOJKET TOAHSTHCS Ha TOPKY, KaTsichb 0e3 MpOCKalb3bIBaHUA (g — YCKOpEHHE |
CBOOOJTHOTO TIaJCHUs)?

2 2 2 2 2 2 2
) IO A c) N AR S A I S IO AP WY AR B KA
g 7g g g 5g 2g 10g

3) HEeT NpaBUIBLHOTO OTBETA.
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4. KonrpospHoe 3afanue. ['py3uk Maccol m Ha NPY’KUHKE C KO- 1 Xmax Vinax

3 purmeHToM KECTKOCTH k COBEpIIAET BEpTUKAIBHBIC KOJIeOa- __%_ _ ! |

HUS B BA3KOHM JKUIKOCTH IOJ JAE€HCTBUEM BHEIIHEN CUJIBI, MEHA- | &~ 1

FOLLEHCst CO BPEMEHEM C [IUKINYECKOM YacTOTOH @ 10 TApMOHHU- |~ Ff_:l;f ; m COO + ®
1 2

geckoMy 3aKkoHy F = Fjycos(®f + o). 3aBHCHMOCTD aMILIATY bl

CMCHICHHUA X U aMILUIATYJbl CKOPOCTH V TaKOro MajdTHHUKaAa OT 4aCTOTHI (O IMOKAa3aHbI HA pH-

max max

cyHke. Kakoif MoxeT ObITh BEJIMUMHA OTHOIIEHUS! , /o, YacTOT, yKa3aHHBIX HAa 3TOM PUCYHKeE?
a) 1,1; 6)1; 8)09; 1)1/2; n) e 1=0,3679; e) 0; xK) .
5. KonTponeHoe 3ananue. Ha pucynke cneBa Ha quarpamme V-1 n300pakeH HIMKIMUECKUH mpoliecc,

COCTOALIMM U3 U300aphl, U30XOPbl U U30TEPMbI. YKa)XKUTE MPABUIIBHBIN PUCYHOK 3TOTr0 LIUKJIA WIN
Ha auarpaMMe p-V, unu Ha nuarpamme p-1-
14 2

e e Iy <y e g [
0) B)

a) r) 1) €)

]

6. B mporiecce cxxatus rasa BHEITHHE Tela COBEPIIAIOT HAJ ra3oM padboty 4 = 6 k[, mpudem razy
coobmaercs termmota AQ = 2 x/[x. Ykaxure, ueMy paBHO U3MEHEHHE BHYTPEHHEHN SHEPTUM rasa?
a) t8 kJIx; ©0)+6x/x; B)+4x/kx; 71)+2k/bkx; nx)-2xk/k; e)—4 k/x;

xK) —6 k/Ix;  3)—8 kJxk.

7. KonTtposibHOE 3a1anue. MoJsipHbIE TEIJIOEMKOCTH UIEAIBLHOrO ra3a B Mpolieccax
1—>2ul—3pasuel C; u C, coorBercTBeHHO. VX OTHOIIEHNE Cl/Cz =1,33.Ta-

KHM Ta30M MOXET OBITh (YKaXUTE BCE MPABUIILHBIC OTBETHI):
a) kucinopox Oz;  0) renuit He;  B) yraekucnsiit ra3 CO2; 1) a30T No;
n) metad CHy4; €) Bogopon Ho; ’K) TaHHOE yCIIOBUE HEBO3MOJXKHO.

8. KontponbHoe 3amganue. Kakue W3 MpUBEIECHHBIX HHMXKE YTBEPKIACHUU OTHOCATCA KO BTOPOMY
Hayajgy TEPMOAUHAMUKY (YKaXKUTE J1Ba IPABUIBHBIX OTBETA)?

a) DHTPOIUS BCEX TEJl B COCTOSIHUM PABHOBECHSI CTPEMUTCS K HYJIIO IO Mepe MPUOIMKEHHsI TeMIIe-
paTypsl Kk Hymto KenbBuHa,

0) DHTpOIUS TEPMOIUHAMUYECKON CUCTEMBl MAKCUMAaJIbHA, €CJIM 3Ta CUCTEMa HAXOJUTCA B PaBHO-
BECHOM COCTOSIHUU;

B) ENMHCTBEHHBIM pE3yNnbTaTOM IPOLIECCOB, IPOTEKAIOIINX B TEPMOJANHAMHUYECKONW CUCTEME HE MO-
&KeT OBITh Iepeayda Tersa oT 0ojee HarpeToro Tejia K MeHee HarpeTomy;

r) KITJ{ nukna Kapro pasen (7, T, )/T, x100%, Tae T, ¥ T, - TeMIepaTyphl “HarpesaTels’ U “Xo0io-
IUIIBHUKA™;

1) DHTpoNuUs — 3TO (PYHKILHUS COCTOSHHS, KOTOpask HE 3aBHCUT OT MPOIIecca, C TOMOIIBI0 KOTOPOTO
cucTeMa MPHIIIA B 3TO COCTOSTHUE;

€) DHTpONHs UIeaTHHOTO ra3a J0JKHA YObIBATh MIPU €ro H300apUuecKOM OXJIaXKIACHUH.

9. KonrponsHoe 3aanue. Ha pucyHke npezacraBiieH rpaduK pacipeieeHus £.®)
M
MOJIEKYJI MCAIBHOTO Ia3a [0 BEIMIMHAM CKopocTeil, rae fy, (V) =dN/Ndv f T
M
J0JIsl MOJICKYJI, CKOPOCTH KOTOPBIX 3aKIFOUCHBI B HHTEPBAJl CKOPOCTEH OT V dv

70 v+dv B pacueTe Ha eIMHUILY 3TOro HHTepBaja. [Ipu ymeHbIIeHnn Temrie-
paTypbl raza MaKCUMaJIbHOE 3HAUYCHHE fy; qx ITOTO IpaduKa: a)
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CTPEMHUTCSI K OECKOHEYHOCTH; O) yBEIMYMBACTCS;  B) HE U3MEHSCTCSA;,  T) YMEHBIIAETCS; [I)
MOXKCT KaK YBCINYHUBATLCA, TaAK U YMCHBIIATHCA B 3aBUCUMOCTU OT MACChl MOJICKYIJI Ira3a.

10. KouTtponbhoe 3ananue. Jlorapupm In p mapruansHOro JaBieHUs a3oTa B atMochepe MIaHeThl,

UMEIOIIEH OJMHAKOBYIO BO BCEX TOUKaX TEMIIEPATypy, 3aBHCHT OT BBICOTHI /i HaJl TOBEPXHOCTHIO
TUTAHETHI CIEAYIONUM 00pa3oM (YKaKUTE BEPHBIN TpaduK):

Inp Inp Inp Inp K K
L/h l/h ]/h h h h

a) 0) B) r) ) e)

IlepeyeHb KOHTPOJILHBIX 3aJaHUI M (MJIM) BOIIPOCOB /1JIf1 OLIEeHKU COPMUPOBAHHOCTH KOMIIe-
TeHUMH OITK-1 (KOHTPOJMPYEeMbIi HHAUKATOP A0CTHKEeHUA kKomneTreHuun OIIK-1.2)

1. KontponsHoe 3aganue. YacTuna ABUKETCS BJOJIb OKPYKHOCTH € pauycoM | M B COOTBETCTBUU

¢ ypaBHeHHEM O©(?) =2n(t3 —27t+12), re ¢ —Yyroil B paauaHax, !{—BpeMs B cekyHnax. Uemy

PaBHO TaHTEHIMAIBHOE (KacaTeIbHOE K TPACKTOPHH) YCKOPEHUE YaCTHUIIHI (B M/ cz) B TOT MOMEHT

BPEMEHH, KOT/1a €€ HOPMAJIbHOE YCKOPEHHE PaBHO HYJIIO:
a) 0; 0) 4m; B) 6m; 1) 8m; nm) 12m; e) 24m; k) 36m; 3) HET MPABHJIBHOTO OTBETA.

2. KonTponbHoe 3amanue. B pe3ynbTaTe NeCTBUS B T€YEHHUE KOPOTKOTO Bpe-
MEHU Af UMITyJIbCa CUIIBI F'At , HEKOTOPOE TEJI0 IPUOOPENIO UMITYIIEC Py (CM.

pucyHnok). Kakoii Obuta BemuynMHaA HAYadbHOTO MMITYJIbCA Tella 10 JCUCTBUS

cunbl?  a) Skr-m/c; 0) J7 kr-m/c; B) 1 kr-m/c; 1) 4 Kr-M/c;
n) 2 Kr-M/c; €) 3 Kr'M/C; 3K) HEeT MPaBUJIHHOTO OTBETA.

3. KonTponbsHoe 3ananue. llIkuB paguyca R MOXeT BpaiiaThcs 6e3 TpeHUs: BOKPYT TOpH-
30HTAJILHOMN 3aKPEIJICHHOW OCH CUMMETpUHM, npoxoasuier yepe3 ero ueHrp 0. K vutu,
HaMOTaHHOM Ha IIKWB, IPUKPEIUIEH I'Py3 MAacChl 7, KOTOPBIM MagaeT Mox JCHCTBUEM

CUJIBI TsDKECTH. MOMEHT MHEpIMU LIKUBAa paBeH [ = 3mR2 / 4 . 3anummnre IS MIKHBa

YPaBHCHUC TUHAMUKHA BPAIIATCIbHOT'O ABUKCHUA OTHOCUTCIIBHO OCU BpalllCHUA O, a ajid
I'py3a — ypaBHCHUEC TMHAMUKHU IMTOCTYIIATCIbHOI'O ABUXCHUS, HaﬁHHTC N3 HUX BBIPAXKCHUEC CHUJIBI HATA-
JKCHHUA HUTH, 3aITUCAHHOC UCPC3 BCIIMYUHBI m U R, " YKAXUTC HpaBI/I.HI:HHﬁ OTBCT:

a) T=mg/2; ©0)T=3mg/7, B) T=2mg/3; 1) T=3mg/4; n) T=mg/3;

e) T=mgl6; ’K) HET MPaBIJIBHOTO OTBETA.

4. KonTtponeHoe 3aganue. B mokosmmuiics qMcK Maccel 2m ¥ paauyca R, ClIOCOOHBIA __ m iFO'
BpAIATLCS BOKPYT 3aKperuieHHoi ocu cummerpun OO’, 0JHOBPEMEHHO BPE3AIOTCS ¥ 2m R
JIBa MaJIEHbKHX TUIACTHJIMHOBBIX IIapHKa, UMEIOIIME BABOE MEHBIIYIO MacCy m Kax- T
JIBIA U JICTSAIIIHE 110 KacaTeNbHBIM K 000y TMCKA C OJJUHAKOBBIMHU I10 BEIMYMHE CKO- otk “n
poctamu v. llapuku npununaioT k o6o1y. PaccunrtaiiTe Ha OCHOBaHMM MPUBEIECHHBIX JaHHBIX yT-
JIOBYIO CKOPOCTh JTUCKA C MPHIUIIIIAMH MIAPUKAMH Cpasy MOCIe ynapa U YKaKUTE MPaBUIbHBIA OT-
BET:
D 6 B DX o pr 9 w X i Y g g
2R R R R 2R 3R 4R 5R 6R 7R
MPaBUIILHOTO OTBETA HET (MMPUBEIUTE €T0).
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5. KontponbsHoe 3aanue. ['py3uk Ha Mpy>KMHKE COBEPILIAET MAJIbIE BEPTUKAIBHBIE KOJIe-
6aHI/I$I B BSI3KOU KUAKOCTH, IPUYUCM €0 CMCHICHUC X OT MMOJIOKCHUS PAaBHOBCCHUA MCHACTCA

CO BPEMEHEM / TIO 3aKOHY x( t) = de™ cos(bt) , ipudeM b = a/3. Paccuuraiite Ha OCHO-

BAaHUU OTUX JaHHBIX BCIIUYNHY L[HKHI/I‘ICCKOﬁ JaCTOThI () HE3aTyXAIOMHNX MaJIbIX KoJ1e0a-

HUM TaKoro Mpy>KUHHOTO MasiTHUKA B TOM cily4yae, Korja oH Oy/eT coBepliaTth KojaebaHus
B BO3/1yX€, U YKKUTE MPaBUIIbHBIN OTBET:

a)al3; 6)V2a; B V3a; Dsa; mV8a; e l0a; w VITas 3)54/2; w

V104 / 3; K)4J17a / 4; 1) HET IPaBUJIBHOTO OTBETA (IIPUBEIUTE €T0).

6. KonrponbHoe 3ananue. Kak u3MeHUTCS TeMIeparypa HAEaJbHOIO ras3a, €Cid YMEHBIIUTH €ro
o0beM B 2 pasa B Ipolecce, MPU KOTOPOM COOTHOIIEHHE MEXIY JaBI€HHEM U 00BEMOM Tra3a
p / V2 = const : a) yBenuuuTCs B § pa3; 0) yBenMUMTCS B 4 paza; B) YBEJIUYHTCA B 2 pasa;

T') HC U3MEHUTCS, ) YMEHBIIUTCA B 2 pa3a; €) YMEHBINIUTCA B 4 pa3a; k) YMEHBIIUTCS B § pas;
3) HET MPaBUIILHOTO OTBETA.

7. KontponbHoe 3aqanue. MOJsIpHBIC TEIUIOEMKOCTH BOJISHOTO mMapa B mporeccax AP

c,-C, |?
2 1
1->2 n 1-3 paBusl C;, u C, COOTBETCTBEHHO. Bennunmua oTHOMmIEHHS ————

1 3
2 \%
paBHa: a) 1/3 0) 1/4 B) 2/5 r) 2/3.

8. KontposbHoe 3ananue. MneanbHblii ra3, copepiuas nuki KapHo, nomyunn ot HarpeBarens 5 kJx
TEIJIOTHI U coBepni padoTy 1 k/x. Uemy paBHO oTHOIIeHUE T4/ Tx TeMIiepaTyp HarpeBaress u Xo-
JIOOMJIbHUKA? a) Tw/Tx.= 1,2, 0) Tw/Tx.= 1,25; B) Tw/Tx.=1,33;

r) Tw/Tx.=1,5; n) Tuw/Tx.=1,67; e) Tu/Tx.=2; ) Ipyroi OTBeT.

9. KonrponsHoe 3ananue. C HEKOTOPHIM UACATHHBIM ra30M MPOUCXOIUT MPOLECC aANa0aTUYECKOro
yMeHblIeHUs AaBneHus. [Ipu 3Tom BenruuHa cpeiHel KBaJpaTUYHON CKOPOCTH €r0 MOJIEKYII. . .

a) He UBMEHSETCs;  0) yBEJIMYUBACTCS;  B) YMEHBIIIACTCS,

I') JAHHBIX B YCIIOBMM HEAOCTATOYHO JJIs OTBETA.

10. KontponbHoe 3aganue. MoJieKyJbl HACIBHOTO Ta3a HaXOIATCS B MOJI€ BHEITHUX CHil. [ 'paduk
3aBUCUMOCTH HOTGHHHaﬂbHOﬁ SHECPTrHUn En MOJICKYJIBI OT KOOPAWHATLEL X HPCACTABJICH Ha JICBOM
pucyske [. Ykaxute npaBuibHbIN TpaduK 3aBUCUMOCTH OT KOOpAWHATHI X (YHKIUU Joraprudpma
Inn OT KOHIIEHTpau MOJIEKYJI Ta3a (TeMIieparypa ra3a BCIoy OJHHAKOBA):

En Inn Inn Inn Inn Inn Inn
’\x > XN X r\x I/x l/x I/x
a) 6) B) r) n) e)

I

IlepeyeHb KOHTPOJILHBIX 3aJaHUI U (MJIM) BOIIPOCOB /1JIfl OLIEeHKU CPOPMUPOBAHHOCTH KOMIIe-
TeHUMH OITK-1 (KOHTPOJMPYEeMbIi HHAUKATOP A0CTHKEeHUSA kKomneTeHuun OIIK-1.3)

1. KonTposbHsiil Bonpoc. B BEICOKHI cOCy[T C paCTUTEIBLHBIM MACIOM OJJHOBPEMEHHO Bbl- |[Qo0e o0
CBINaJIM MHOXKECTBO MAJIEHBKMX METAJUIMYECKUX LIAPUKOB pa3HOro paauyca r. [Ipoana- - _
JIU3UpPYHTE Mpoliecc MaJeHUsI IApPUKOB B KUAKOCTU U OOBSICHUTE OPAIOK UX MaJleHust Ha |~_  —

nHo. OTBET 000CHYHTE ¢ TOMOIIBIO (PU3NYECKUX 3aKOHOB U (hOpMYJI. -
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2. KoHTposbHbIi Bonpoc.lIIKkMB MOXKET BpalaTbCsi BOKPYT CBOEH 3aKpEIIEHHOM ro- Yz
puzonrtanbHo ocu 00’ ©Oe3 Tpenus. Ilox pykoil mmeercst nMHEHKa, CEKyHIOMEp, H

TaK)Ke IPY3UK Macchl 71, KOTOPBIA MOXHO MOJABECUTh K HUTH, HAMOTAHHOW Ha LIKUB. Z#
[Ipennoxure nporenypy onpeneacHus MOMEHTa MHEPLUH ILIKUBA OTHOCUTEIBHO OCU 0

00’ ¢ MOMOIIBI0 UMEIOMIUXCS MO pyKor mpeameToB. OOOCHYHTE MPEIOKEHHYIO m

nporenypy hbopMynamMu, HO3BOJSIOIIMMHI BEIYUCIUTD TPEOYEMbIii MOMEHT HHEPIIUH.

3. KonrponsHslit Bonpoc.IIpy abcoaroTHO ynpyrom cCOyJapeHHUU JIBYX METALU- T
1 2

YEeCKHX [IAPUKOB C MAaCCaMU m; U m, , ABUTABIINXCSA HABCTPEUY JIPYT APYTY CO CKO- — <

POCTSMHU V| 4 Vo, B MOMEHT HAH00JIb1IEro cOMMKeHUsI IapUKH IBUKYTCS C OTHON CKOPOCTBIO v,
, OIIPEIETIAEMOI 3aKOHOM COXPAHEHHS UMITYIIbCA |myv) —myv,| = (my +my ) vy ¥ TOJIBKO MOTOM pasjeTa-
I0TC1 B CTOpoHbL. Ilpu STOM  KHHETHuYeCKas HHEprusi MEHSeTCs Ha  BEJIUYUHY

2 2 2
_ lel m2V2 (ml +m2)V0
AE iy = + -
2 2
00 omMOKax B 3aMMCaHHBIX (POPMYIIax.

>0 . M31moxwuTe Ballle MHEHHE O MNPUIUHC USMCHCHUS SHCPTHUU WA

4. KoHTposibHbIi Bomnpoc. [11acTUNMHOBBIN MIapuK Macchl /1, JIETEBIINNA CO CKOPOCTBIO V,

CTaJIKMBAETCSI C BUCEBIINM HETOBUKHO CTEpKHEM Macchl M U JUIMHBI /, CHOCOOHBIM Bpa- ©
maThCs 6€3 TPEeHHUs BOKPYT TOPU30HTAIBHOM OCH, MPOXOsieii yepe3 Touky noaseca O, HO v m
HE TIPUIAITAECT K CTEPIKHIO, @ OTCKAaKMBaeT OT Hero. OmpeieNiuTe 3aK0H COXpaHEeHHsT Kakod ||~
BEJIMYMHBI MOKHO, 8 KaKOM HENb3s MCIOJIb30BaTh IPU COYAAPEHUU: MEXaHUUECKON dHEp- M
run? Umnynsca? MomenTa umnysbca? 3aluilInuTe CBOE CYXKIECHUE O MPUUYUHE COXPAHEHUS |
WU U3MEHEHUS KaXJA0W U3 3TUX BEJTUYHH.

5. KonTponbHblil Bonpoc. B HauanbHBIE MOMEHT BPpEMEHU CTEPKEHb MACChl M U u‘—‘

JUIMHBI [ cBOOOJHO Bpariaercs 0e3 TpeHUs ¢ YII0BOM CKOPOCThIO ), B TOPH30H- iEm m,l

TaJIbHOH IUIOCKOCTU BOKPYT 3aKPEIUICHHOW OCH, MPOXOJsllel yepe3 ero kpail. Ilo i
CTEP)KHIO MOXET CBOOOHO 0€3 TPeHUS CKOJIb3UTh HaJleTas Ha Hero Mmydra Toit xe

Macchl 7. B HadanbHbII MOMEHT My(Ta HaX0IUJIach BOIM3H OcH BpamieHus. HUKakux BHEIIHUX CHII
B TOPU30HTAIBHOM TUIOCKOCTH HET. [Ipoananu3upyiite nBrmkeHne MyThl, ©3MECHEHUE KHHETHIECKOM
HHEPrUM, UMITYJIbCAa 1 MOMEHTA UMITYJIbCA CUCTEMBI CO BPEMEHEM U BBICKAXKUTE CBOE MHEHHE O CO-
XpaHEHUHU ATUX BEIMYMH WIM O MPUYHHAX UX W3MeHeHus. OOocHyHTe cBoe CcyXkaeHrne HeoOX0au-
MBIMH 3aKOHaMU U (popmynamMu pu3nKH.

6. KoHTposbHBIN BONPOC. DKCIIEPUMEHTATOP OIYCTHII TSKEJBIN IapUK, IPUKPETICHHBIN
K KOHILY IIPY>KMHKH, B BA3KYIO KUJIKOCTb M pacKauuBaeT JPyroil KOHEl IpyKUHKU B Bep-
TUKaJIbHOM HAIPABJICHUH C YaCTOTOH o, B pe3yJIbTaTe Yero MApUK COBEPIIACT KOIeOaHHs
10 3aKOHY x = Acos(w?+¢). [Ipx 3TOM 3KCHIEpUMEHTATOP 3aMETHII, YTO NIPU HEKOTOPOH ya-

999!
=

g
E
x

CTOTE w=; AMIUIUTya A KOJIGOaHWH IIaphKa B KHUIKOCTH OKA3bIBAETCS caMOi 0OJb-

1|
| |
|
1| 11 |

moit. MicXo/st U3 3TOTO OH c/iemall BEIBO O TOM, YTO IIPH TOH JK€ 4acTOTe m; OyJIeT MaKCH-
MaJbHOM U aMIUIUTYyJa CKOPOCTH IIapUKa v =dx/di . BBICKaXXUTE CBOE CyKIEHUE O IMPaBUIBLHOCTH

WIIN HENPaBHJILHOCTH BBIBOJA, CICAHHOTO SKCIIEPUMEHTATOpoM. Eciim 3TOT BBIBOA HEBEpeH, yKa-
KHTE, KaK HaJ0 U3MEHHUTDb YacTOTy o, YTOOBI MOJYYUTh MAaKCUMAIIbHYIO aMIUTUTYLy cKopocTH. OT-
BET 00OCHYHTE C TOMOIIBIO (PU3UUECKUX 3aKOHOB U (POPMYII.
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7. KoHTpoJsibHbIN Bompoc. ['a3 3akayaH moj JaBICHUEM B TPEXJIUTPOBBIN CTEKISTHHBIN
COCY/I, 3aKpbITasi KpbIIIKa KOTOPOro umeeT kiamnad K, Beimyckaromuii ra3 B TOM CiIy-
yae, KOT/la ero JaBJIEHUE JOCTUTaeT BEJIUYUHBI p,. MIMEIOTCS BeChl, O3BOJIAIONINE

TOYHO M3MEPUTH MACCy COCyZa C Ta30M; IOpeliKa, MO3BOJISIIOIIAsL HAarPeTh COCy 10
00JIBIION TeMIiepaTypbl, 1 TEPMOMETP, MMO3BOJISIONINI U3MEPUTH €r0 TEMIIEpPaTypy.
[Ipennoxure npouenypy onpeaeieHuss MOJISIPHON Macchl p ra3a B COCyZA€ ¢ IIOMO-

IIBIO TAHHBIX yCTpOHCTB. OOOCHYHTE NMpeIoKEHHYIO TPoLelypy (GOopMyIaMu, MO3BOJSIOIIMMU BbI-
YHCIUTH TPEOYEeMBIN Pe3yJIbTaT.

8. KonTtponpHslii Bonpoc. Tpu 3xcniepuMeHTaTOpa Ha4yajau CIIOPUTH O TOM, YTO IPOUCXOIUT IIOCIIE
HarpeBaHus ra3a ¢ YUCJIOM €ro MOJIEKYJI, BEJIMYUHBI CKOPOCTEN KOTOPBIX OTJIMYAIOTCS OT CKOPOCTH
v, He OoJiee, 4eM Ha Av = +1 m/c, TJI€ CKOPOCTh V| paBHA IIOJOBUHE CPETHEN CKOPOCTH MOJIEKYJI 1aH-

HOro ra3a. [lepBhIii yTBEPKIAET, YTO YUCIIO TAKUX MOJIEKYJI MOCIIe HArpeBaHUs ra3a yBEIUYUTCS,
BTOPOW — YTO HE U3MEHUTCS, & TPETHIH — YTO YMEHBIIUTCS. BBICKaXXUTE CBOE MHEHHE O TOM, KTO U3
HuX npaB. CBO#l OTBET 00OCHYITE ¢ TOMOIIBIO (PU3HMUECKUX 3aKOHOB U (HOPMYIL.

9. KoHTponpHBIH BOMpOC. BhICKaXuTe CBOE MHEHHUE U C TTOMOIIBIO 3aKOHOB (PU3HKHU
00BSICHUTE IPUYHHY TOTO, YTO YBEIMUYECHUE BBICOTHI /I TIEYHOM TPyObl IPUBOIUT K YBe-
JUYEHUIO MOTOKA BO3JyXa, 3aTSATMBAEMOr0O B JABEPIY MEUM U K JIy4llIeMy TOPEHHUIO
npoB. OTBET 000CHYITE MOTyYCHHBIMH BaMU ()OPMYJIaMU TaKOW 3aBUCHMOCTH.

10. KonTponbHbIi Bonpoc. [[Ba mpuxkaThIX APYT K APYTY CIOSI TEIIOU30-
JHIUOHHOI'0 MaTeprajia UMCIOT OJJUHAKOBYIO IIJIOIIA/lb S, HO pa3HbIC KO-

> HUIMEHTH TemIonpoBoaHocTd y; =1H-K'.¢c! u y,=2H-K'.¢c! u
MPOMOPLUUOHAIBHYIO UM TONIIMHY / 1 2] cOOTBETCTBeHHO. TemMreparypbl
C pa3HbIX CTOPOH paBHbI 7; =400 K u T, =200 K (cM. pucyHok). [lepBbiit

JKCIIEPUMEHTATOP CUUTAET, YTO TaK KaK TEIJIONPOBOJHOCTb BTOPOTO Ma-
Tepuana B 2 pa3a Ooble, TO OH MPOIyCKaeT B 2 pa3za OONbIINI MOTOK
TeIa, a TEMIIEPaTypa CONPUKACAONIEHCs MOBEPXHOCTHU CI0eB paBHa T'=(T; +75)/2. Bropoii skcme-

PUMEHTATOp HE YBEPEH B 3TOM U CUHUTAET, YTO TeMIeparypy 7' HaJ0 CUUTATh IO APYroi Gpopmyie
T'=(2T;+T,)/3. Cornacusl 11 Bl ¢ HUMH? ECH HET, TO IPEIIOKHUTE MPOLEAYPY PEIICHNS, MO3BO-

JSOLYIO0 HAWTH TeMIlepaTypy 7' U MOJy4HUTe €€ 3HAaUCHHUE.

IlepeyeHb KOHTPOJILHBIX 3aJaHUIA U (MJIM) BOMPOCOB /1Jisl OLEHKHN ¢(pOpPMHPOBAHHOCTH KOMIIe-
TeHUMH OITK-3 (KOHTPOJMPYEeMbIi HHAUKATOP H0CTHKeHUSA kKomneTeHuun OIIK-3.1)

1. KontponsHoe 3aganue. YacTuiia ABMKETCS BAOJIb OKPYKHOCTH B COOTBETCTBHM C YPaBHEHUEM
o) = 27t(t2 —6t+12) , TZIe ¢—yroj B paauaHax, ¢—BpeMs B ceKyHAax. Eciu B MOMEHT =6 ¢ Beu-

YrHa CKOPOCTH YacTULIbI paBHA 1 m/c, TO paguyc OKPYKHOCTH (B METpax) paBeH: a) 1/x;
0) 1/2n; B) 1/4n; r) 1/8n; ) 1/12x.

2. KontponpHoe 3aanue. MIMIynbc 4acTUIbI C MACCOM 71, HAXOIALIECSI B MOMEHT Bpe-
MEHHU { = 1 ¢ B TOUYKE C KOOpAMHATAMHU X=y=1 M, MEHSAETCS CO BPEMEHEM I10 3aKOHY

p=ios’+ B, THe 7,j-OpTHl JEKApTOBOH CHCTEMBI KOOpAMHAT o=-1 Kr-m/c*,

B=+1xr-m/c*. YKaxuTe Ha puCyHKe NPaBUJILHOE HAIPaBIECHHE BEKTOPA CHIIbI F , JEH-
CTBYIOIIIEH HA YaCTUIly B MOMEHT BpeMeHu 7 =1 c.
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3. KonTtponsHoe 3ananue. He6onpnoil METEOPUT MACChI 1 ABUKETCS 110 IPAMOM JIMHUK  [To-
MHUMO Tu1aHeThl [ 1 mposieraeT MUMO HEE HA MUHUMAJIBHOM PacCTOSSHUM R OT LEHTpa  ~°— Ay
maHeTsl. B Touke A, yKka3aHHOU Ha pUCYHKE, BEJIMYMHA MOMEHTA UMITYJIbCA METEOPUTA
OTHOCHUTEJILHO LIEHTpa IUIaHEThl paBHA L. YeMy paBHA MpU 3TOM BEIMYMHA CKOPOCTU METeopuTa?
a L . 6) mRsina | mRcosa. L

s 5 B)ia F) 5 H)£= e)—'
mR cos o L mR L m mRtga

4. KontponbHoe 3ananue. Lunuuap ¢ maccoit m=0,3 kr U C paguycoM R=0,5m
0e3 HayaJIbHOW CKOPOCTH U 0€3 MPOCKAIb3bIBAHUS CKATBIBAETCSI C BBICOTBI /=1 M.

g =10 w/c*>. B HukHell Touke A KHMHETHYECKAs DHEPTHs €ro MOCTYNATENbHOI0
neukeHus papaa:  a) 1 Jk6) 1,5 Ix; B) 0,5 Ix; 1)2 JIx; n)3 Ix; e)2,5
Jx.

5. KontponwsHoe 3ananne. ManeHnbkuid rpy3uk ¢ maccoil m = (0,1 Kr Ha ONpy>KUHKE C KECT-
KOCTbIO k = 2,5 H/M coBepiiaeT BepTHKaIbHbIE COOCTBEHHBIE KOJICOAHHUS B BSI3KOM KUIKO- =
ctu. Kosddumuenr 3aryxanus takux konebanuii B =3 ¢!, Bo ckonbko pas Hajo yBeauqutsh |}
K03 QULMEHT 3aTyXaHus 3, yBEIMUUBAs BI3KOCTb KUIKOCTH, YTOObI 4aCTOTa COOCTBEHHBIX |- - VX

NG

o 7
xonebaHuil rpy3uKa yMeHbIIUIAch B 1Ba pa3a? a) B 2 pasa; ©0) B +/7 pa3; B)B 5 bas;

909909950+

e

3
D!
|||||

T
1
1
|
<L
15 1

r)B 3 pas.

ﬁ

7
,Z[) B \/; pas; e) AJI1 YMCHBIICHUS YaCTOThHI HAA0 YMCHBIIUTL BA3KOCTD JKUAKOCTH.

6. KontposnbHoe 3amanue. Koraa u3 cocyzia BbITYCTHIM HEKOTOPOE KOJIMYECTBO MEAIBHOIO Tasa,
nasnenue (B [1a) B Hem ynano Ha 40%, a remnepatypa (B K) na 20%. Kakyto yacts raza BelmycTuin?
a) 50%; 0)30%; B)25%; 1)48%; m)33,3 e) Ipyroii OTBeT.

7. KonTponpHOe 3a/1aHne. YKaKXUTe, KaKk U3MEHSICTCS] BHYTPEHHSISI DHEPTHUs Tra3a npu 1) nzodapHoM
CKaTUX U 2) aanabaTHOM MOBBIIICHUH JTaBICHUS: a) YBEIMUYMBACTCS B O0OMX CIIydasiX; 0)
YMEHbIIIAeTCsl B 000UX CITydasiX;

B) YMEHBILIAETCA B MEPBOM M YBEIMYHMBAETCS BO BTOPOM cllydae; TI') YBEJIMYUBAETCA B MEPBOM U
YMEHBIIIAETCSl BO BTOPOM CIIy4dae.

8. KontponbHoe 3ananue. Ha pucynke npencranieH rpaduk pacnpenenenus Makc- 11 (v}

BCJJIa MOJICKYJI UACAJILHOTO ra3a 10 BCIIMYMHAM CKOpOCTeﬁ. 3aLHTpI/IXOBaHHa$I Ha

rpaduke 1mIoia b paBHa (YKaXUTE MPaBUILHBIN OTBET): v
a) KOHIIGHTPAIMHA MOJIEKYJI ra3a, MMEIOIINX CKOPOCTh Vo; Vo

0) yKciTy MOJIEKYJI Ta3a B €IUHULIE 00bEMa CO CKOPOCTAMU Vv > v ;

B) pyHKIIMU pacnpenenenus MakcBesuia MOJIEKYJ O CKOPOCTSIMU Vv > v ;

T') BEPOSITHOCTH TOTO, YTO MOJIEKYJIbI UMEIOT CKOPOCTh Vo;
1) BEPOSITHOCTHU TOT'O, YTO MOJIEKYJIBI UMEIOT CKOPOCTH Vv > vy, .

9. KontponbHoe 3ananue. Kakoe yTBepKacHHE, Kacarouieecsi pABHOBECHOT'O COCTOSIHHS aTMOC(EpHI,
He coznacyemcs c pacupenenenueM bonbimana?

a) Ha MAJIbIX BbICOTAX OTHOCHUTCIJIbHASA BCPOATHOCTL BCTPECTUTH HéFKyIO JaCTuiy MCHbIIC, YCM TOKE-
Jy10;....0) ¢ pOCTOM TeMIiepaTypbl BEPOSITHOCTh BCTPETUTh YACTHILY Ha OOJIBIION BHICOTE yBEIUYH-
BaeTcs;....B) npu temmneparype 7= 0 K Bce MOJIEKYJIbI PacIONOKIIACH OBl TIIOTHBIM CIIOEM Ha TI0-
BEPXHOCTH 3eMJIM; T) IPU UCUE3HOBEHUH MOJIS TPaBUTAIIMH 3eMIIs IToTepsiia Obl CBOIO aTMOchepy;
1) Ha OOJIBIINX BBHICOTAX BEPOSTHOCTH BCTPETUTH JIETKYIO YaCTHILy MEHBIIE, YeM TSDKENYIO.
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10. KonTponpHoe 3amanue. Kak u3mMeHUTCS IiiMHA CBOOOJHOTO TMpolera MOJICKYJI Ta3a, €Ciu €ro
00beM a1MadaTUYecKy yBETUUUTh B 2 pasa (y — moka3aTenb aguadats)?

a) yBenuuutcs B 2 pa3;  0) ymMeHbIIMTCS B 2 pa3; B) YMEHBIIMTCS B 2 pa3a;  T') YBEJIUYHUTCA
B 2 paza.

IlepeyeHb KOHTPOJILHBIX 32J1aHUH U (UJIM) BONIPOCOB /IJI OLleHKU C()OPMHUPOBAHHOCTH KOMIIe-
TeHUMH OITK-3 (KOHTPOJIMpPYeMblii HHANKATOP A0CTHKeHUA KomneTeHunu OITK-3.2)

1. KonTponbsHoe 3aianue. MarepuanbHas TOUYKa HAUMHAET JABUTATHCS 1O KPYrOBOW Tpaek-

TOPHUH C MOCTOSHHBIM IO BEJIMYMHE TAaHI€HIMAJIbHBIM YCKOPEHUEM a, =const. [Ipm aTOM @\
BEJIMYMHA TAHTEHCA tgO YIJia MEXAY BEKTOPOM vV CKOPOCTH TOYKU M BEKTOPOM €€ MOJIHOTO
YCKOpEHUs @ OyIeT U3MEHSTHCS CO BPEMEHEM IO 3aKOHY:

a) ~1; 0) ~¢*; B) ~t; T) ~l3; i ~L2; e) ~3; k) tgh=const .
1 t t

HanpasJieHne
ABWXeHUA

2. KontponbHoe 3amanne. MatepuanbHast Touka M IBHKETCS 110 mapadosie B
yKa3zaHHOM Ha puc.l HanpaBieHnuu. I'paduk u3mMeHeHus: O BpeMEHEM BeJu-
YHHBI €€ CKOPOCTH MpUBEeH Ha puc.2. Ha puc.] nokazaHo noyioxxeHue TOYKu
M B MOMEHT BpEMEHH f;. YKaXUTEC Ha 3TOM PHCYHKE HalpaBlieHHE CHiibl, Pue.l M
JIEUCTBYIOIIEH HA TOUKY M B MOMEHT BPEMEHH 12:

a) l; 0) 2; B) 3; r) 4.

3. KonTponsHoe 3ananue. Ha 0601e HemoIBHKHOTO JEicka Macchl M 1 paanyca R cuien >kyK Macchl
m. JINCK MOXET BpallaThesi 0e3 TPEHUsI BOKPYT 3aKPEIUICHHON OCH CHMMETPHH (CM. PU- M ¥ 3,
CYHOK), TpHYeM MOMEHT MHEPIIUH JUCKAa OTHOCUTEIHHO 3TOH ocu paBeH /. Uemy Oyner -

paBHa BEJIMYMHA YTJIOBOM CKOPOCTH BpPAILLEHUS JKCKA MOCIE TOro, Kak *KYyK YJIETHT CO ”

CKOPOCTBIO v, HAIPaBIEHHOM IO KacaTelbHOU K 0001y qucka’?
Mv MVR? mvR? mv MvR mvR

a) —; © ; B ;T) —; ;o e) —.

L L R D

3bIBaHUS M UMEET B HaUaJIbHbII MOMEHT BpeMeHU KHuHeTHn4eckyto 3Hepruto 1800 [Ix. Mo-

MEHT CHJI TpeHus coBepima padoty 600 JIx. Kunernueckas sHEprus mocTynaTeabHOI0o
JBUKCHUS [IMITUHAPA, MPOIOJDKAIONIET0 KaTUThC 0€3 MPOCKaIb3bIBaHHUS, CTaJla TIOCJIE STOTO paBHA!
a) 1200 Tx; ©) 800 Ix; B)400 Ix; r)600 Ix.

4. KonrponbHoe 3ananue. LIUIMHAp ¢ Maccoit m u ¢ paguycoM R katutest 6€3 npockanb- =z~ »
; ;J

5. KonTtponbsHoe 3aganue. Ou3n4ecKuil MassTHUK COBEpIIACT BBIHYKJIECHHBIC KOJIeOaHUs
BOKPYT FOPU30HTANIbHOM OcH nojiBeca Oz B BA3KOM >KMIKOCTH MO JEHCTBUEM BHEILIHETO
MOMEHTA CHJI, TPOEKLUsI KOTOPOTO HAa OCh BPAILIEHUS] MEHSAETCSI CO BPEMEHEM I10 FapMo-
HUYECKOMY 3aKOHy M, =M,cos(ot+a). Korma nukinueckas yactoTa paBHA o=y,

HaOJII01aeTCsl PE30HAHC YIIIOBOM CKOPOCTH MasiTHUKA, a MPH 4acToTe o=, HabIoaa-

€TCsl PE30HaHC aMIUTUTY/Ibl OTKJIOHEHHUS (0 MasiTHUKA OT MOJIO’KEHUS paBHOBeCHs. Y Kakute popmyity
JUTSL pacueTa MUKINYECKONW 9aCTOTh COOCTBEHHBIX 3aTyXaIOIUX KOJIeOaHUI ATOTr0 MasTHUKA TP OT-
CYTCTBUU BHEUTHETO MOMEHTA CHJI:

a) (0321+w22)/2; 0) Jo3-20; B) (0322—0)21)/2; ) 20} -03 .

6. KonrponbHoe 3amanue. Ha rpaduke crneBa n300pakeHbl MPOIECCH U3MEHEHHSI COCTOSIHUS HJe-
JIBHOTO ra3a B KOopauHaTax p-1. YKaxuTe rpaduK 3TUX e MPOLIECCOB € yUETOM MX HalpaBJIeHUs
Ha PUCYHKE CIpaBa B KOOpAUHATax p-V:
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I e Rs T8 T T T T

r a) Vo6V BV oV npV eV

7. KontponbsHoe 3ananue. [leppoHayanbHo BoAsiHOM nap Haxoawics npu temnepatype 100°C. 3atem
ero A) ckoHaeHcupoBainy B Boay npu remrneparype 100°C, B) nosnydyeHHyr0 BOLy OXJIaJniIH 10 TEM-
nepatypsl 0°C, B) oxnaxkneHHyto Boxy npeBpatuiiu B 1éa npu temmneparype 0°C. Kak usmensiach
SHTpONHUS S JAHHOTO BEIIECTBA B PE3YJIbTATE 3TUX MPOLIECCOB?

a) A — He u3MeHsIach, b — ymenbmanacek, B — He n3MeHs1ach;

0) A — Bo3pacrana, b — ymenbmanacs, B — Bozpacrana;

B) A — Bo3pacraina, b — Bo3pacrana, B — Bo3pacrana;

r) A — He u3MeHsach, b — Bo3pacrana, B — He u3MeHsace;

n) A — ymensimanach, b — ymenbmanace, B — ymMenpimanace.

8. KontponbHoe 3ananue. MaeanbHbli ra3 coBepliaeT MUKINYECKUi mpouecc 1-2-3-1,
n300pakEHHBIN Ha PUCYHKe, re mnpouecc 2-3 - annadbatudeckuid, a 3-1 - uzorepmuye-
ckuil. [Inomane S, gurypsr 1-2-3 pasua 10 J{x, a miomans S, ¢urypsr 1-3-B-A paBHa

15 JTxx. Koadpdunuent noneznoro aeiicreus (KI1/I) Takoro mukia paBeH:
a) 20%; ©6)25%; B)30%; T1)40%; n)50%; e)75%.

9. KonrponbsHoe 3ananue. CpeaHsas KBaapaTUyHas CKOPOCTh MOJIEKYJ MACAJIbHOIO ra3a paBHa Vo.
Kak Hamo u3MeHUTh TepMOJIMHAMUYECKYIO TeMnepaTypy I rasa, YToObl BEIMYMHA CPEeJHEH CKOpO-
CTH €r0 MOJIEKYJI CTaja paBHOM Vo?

a) yBEJIMYMTD B 2 pa3a; ©) yBeIMYUTh B 6/n pa3; B) yBEIMYHTH B 3n/8 pas; T') YBEJIMYUTH B 4/n

pa3; 1) yMEHBUIUTb B 6/n Pa3; €) yMEHBIIUTH B 3n/8 pa3; M) YMEHBUIUTh B 4/n pa3; K) YMEHbIIUTh
B 2 paza.

10. KonTponbHoe 3ananue. ['a3 coBepiaeT npouecc, Ipyu KOTOPOM BEJIMYMHA CPEJHEHN JUIMHBI CBO-
OoHOTO TIpOOETra ero MOJEKyJ NPAaKTHYECKH HE U3MEHSAETCSA. Y PaBHEHHE TAKOTo IpOIecca HMeeT
BUJL:

a) p=const/V; ©0) p=const/T; B) p=const-T; T) T =const/V .

IlepeyeHb KOHTPOJILHBIX 32J1aHUH U (UJIM) BONIPOCOB JI OLleHKU C()OPMHUPOBAHHOCTH KOMIIe-
TeHUHMH OITK-3 (KOHTPOJIMpPYeMblii HHANKATOP A0CTHKeHUA KomneTeHunu OITK-3.3)

1. B BoICcOKHMIT cocyl € pPaCTUTCIIbHBIM MAaCJIOM OOAHOBPCMCHHO BLICHIITIAJIM MHOKCCTBO Ma-

JICHBKMX METAJUTMYECKHX IIAPUKOB pa3HOTo paanyca r . [IpoaHanu3upyiite mporecc maaeHus |~ -
IIAPUKOB B )KHUJIKOCTU M 0OBSCHUTE MOPSIOK MX MageHHs Ha 1HO. OTBeT 000CHYyHTE C MOMO- | - =
b0 (PU3NUECKUX 3aKOHOB B (POPMYII. -

2. ®yr6onuct ObET MeHambTH. B MOMEHT ymapa Hora ¢pyTOoaucTa UMEeT CKOPOCTh v B
v, a Macca ObIOIIeH 110 M9y HOT'M BO MHOTO pa3 Ooiibliie Macchl Msida. [Ipeanoxute @Wm@:ww
croco0, MO3BOJISIFOIIMI C MOMOLIbI0 3aKOHOB MEXAaHUKHM HAaWTH CKOPOCTh Msua Iocie yaapa, U
HalJUTe 3Ty CKOPOCTb.

3.Ha o6onx xoeca co cnuiiaMu U Ha 000/ CIUIOIIHOTO JUCKa TOTo ke paguyca R U ToH ke Mmaccel M
HaMOTAaHbI HEBECOMBIE HUTH, K KOTOPBIM IIPUKPEILIEHBI OAMHAKOBBIE I'Py3bl Macco m. 1 koneco, u
JIMCK MOTYT BPAIlaThCsl BOKPYT TOPH30HTAIBHON 3aKPEIUIEHHONW OCH CUMMETPHH 0€3 TPEeHUS U Iep-
BOHAYaJIbHO MTOKOSATCS, a TPy3bl HAXOAATCA HAa OJUHAKOBOM BbIcoTe 2 Haj nosioM. C nomouibio Gpu-
3MYECKUX 3aKOHOB U (POPMYJI OLIEHUTE, KaKOH U3 rpy30B OBICTpee ymaaeT Ha MOJ.
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4. B aTTpakiMOHE YEJIOBEK TOJHKEH OTBECTH TSKENBIN I1ap, MOJIBEIICHHBIN HA IHYPE U .
TOJIKHYTH €TI0 TaK, I-ITO6I:I BO BpCMs BO3BPATHOTI'O ABUKCHUA 1IAp C6I/IJI KCTJII0, CTOAIYTO i
MPSIMO TI0J] TOYKOHM, B KOTOPOU IIHYP MOJBEIIEH K MOTOJNKY (Tepea Kerjeld CTOUT Ipe- .
MSATCTBUE, HE MTO3BOJISIIONIEE COUTh €€ TMPSAMBIM yaapoM). OLeHUTh BO3MOKHOCTh COUTH

mapoM Keryio B TakoMm aTTpakimoHe. Kak ciemyer tonkarh map? OTBET 00OCHYWTE C MOMOIIBIO
buU3HYECKUX 3aKOHOB U (DOPMY L.

5. B HayanbHBI MOMEHT BPEMEHH CTEPXKEHb MACChl 71 U JUIMHBI [ CBOOOAHO Bpala-
eTcs 0e3 TpeHHUs C YIIIOBOM CKOPOCTBIO ®, B TOPU30HTAIBHOMN IJIOCKOCTU BOKPYT 3a- {m m,l

KPEIUIEHHON OcH, MpoxoJsiiel uepes3 ero kpaid. Ilo cTepiHI0O MOXeT cBOOOAHO 0e3 4

TPEHHsSI CKOJIB3UTh HafieTast Ha Hero My¢Ta Toii ke Maccsl m. CHayana My Ta Haxoau-

Jack BOIM3U ocu BparieHus. [Ipoananusupyiite nanpHeiimee qBkeHue My()Thl, ©I3MEHEHUE KUHE-
THUYECKOH SHEPTUH, UMITyJIbCa © MOMEHTA UMITYJIbCa CHCTEMBI CO BPEMEHEM U BHICKAXHUTE CBOE MHE-
HHUC O COXpPAaHCHHHU 3THUX BCIIMYHH UJIK O IPUYINHAX UX U3MCHCHUS. O6OCHyI>iTe CBOM OTBET 3aKOHAMH
u hopmynamMu GpU3MKH.

6. OMHOPOTHBIN TOHKHUI CTEPKEHb MACChl 71 U JUTUHBI [ MOXKET BpaIiaThCs 0€3 TPEHHS BOKPYT I A
rOPHU30HTaIBHON ocu O, MPOXOAALIEH Yepe3 TOUKY MOABECA HA PACCTOSIHUM X OT BEPXHEr0 g
KOHIIa cTepkHA. Heob6XoauMo nony4uTh MUHUMANIBHYIO BEJIMYUHY Teproja KojiebaHuil Ta- c
Koro (uznyeckoro MasTHuka. [IpemioxuTe nmporenypy NoaydeHrs: TAKOH BETMUUHBI U TIOPSI-

JIOK HEOOXOAMMBIX JJIst 3TOTo JercTBril. O00CHYWTEe CBOE mpeaiokeHrue GopMynamu, Omu- il
CBIBAIOIIUMU TIPOIIECC KOJICOAHHIA. AL

7. HexoTopoe KOIM4eCTBO raza ClIeayeT MePEBECTH U3 COCTOSHUS C IaBICHUEM p1 B 00beMOM V| B
COCTOSIHHE C JaBJICHUEM p2 =2p1 U € 00BeMOM V2 =2V1. DTO MOXKHO clielaTh, HCTIONIL3Ys (KOMOUHU-
pysl) TOJABKO ABAa OOpAaTHUMBIX MPOIIECCa U3 YEThIPEX MEPEUNCICHHBIX: N30TEPMUIECKHH, N300apu-
YECKHUM, N30XOPUUYECKUN U aauadaTH4ecKuid mporecchl. [Ipenmoxure Takyto KOMOMHAIIUIO U3 ABYX
MIEPEYUCIICHHBIX TPOIIECCOB, B PE3YJIbTaTe KOTOPOU Ta3 MepeIéT n3 HAYaIbHOTO B KOHEYHOE COCTO-
STHHE, COBEPIIUB MPH 3TOM HauOOJbITyI0 padoTy. OTBET 000CHYHTE ¢ TOMOIIBIO (PU3UIECKUX 3aKO-
HOB U (opMyI1, n300pa3uB BEIOpaHHYIO0 KOMOMHAIIMIO MTPOIIECCOB HA AUarpamme p — V.

8. JIroOble MacCHUBHBIC YaCTHIIBI (JIEryailliine YaCTUYKH MBUTH WM CaKU, HAIPUMEP) CO BpEMEHEM
JOJKHBI MIAAaTh Ha 3eMJII0 MO AecTBUEeM cuibl TshkecTd. OgHako atMocdepa 3emiu, UMeroas
3HAYUTEIBHYIO MacCy, He Ma1aeT Ha e€ MOBEPXHOCTh. BRICKaKUTE CBOE CYX/IEHUE O TOM, Kakue (Qu-
3MYECKHUE 3aKOHBI IPUBOIAT K 3TOMY pe3ynbTary. Mi3MeHeHne KakuX BEJIMYMH B 3TUX 3aKOHAX HAJl0
MPUHATH BO BHUMAHUE U MOYEMY?

9. Tpu sKcriepuMeHTaTOpa CIOPST O TOM, YTO IPOUCXOAUT IIOCJIE HArpEBaHUs ra3a ¢ YHUCIOM €ro
MOJIEKYJI, BEJINYUHBI CKOPOCTEH KOTOPBIX OTIMYAOTCSA OT CKOPOCTH V|, PABHOU IIOJIOBUHE CpEIHEN

CKOPOCTH MOJIEKYJI JaHHOTO ra3a, He 0oJjee, yeM Ha Av = +1 m/c . [IepBbIif cuuTaeT, YTO YUCIIO TAKUX

MOJIEKYJI TIOCJIE HarpeBaHUs ra3a yBEJIMUUTCS, BTOPOM — UTO HE U3MEHUTCS, a TPETUM — UTO YMEHb-
muTes. Beickakute cBoe MHEHHE O TOM, KTO U3 HUX IIPaB, U 000CHYHTE €ro ¢ MOMOLIbI0 PU3NYECKUX
3aKOHOB.

10. 3a neraTenbHBIMU anmaparaMu 00TekaeMol (OpPMBI, JIETSAIUMHI CO CPABHUTEIBHO HEOOJBILION
CKOpOCTBIO, He 00pa3yercsi TypOyJIEHTHBIX 3aBUXPEHMI, U CO CTOPOHBI BO3/lyXa Ha HUX JEHCTBYET
cua BA3KOro TpeHus. IlepBblii aBuanaccakxup CYMTAET, YTO TAKUE CAMOJIETHI JIETAOT Ha BBICOTE HE-
CKOJIBKMX KHJIOMETPOB, IIOCKOJIBKY JaBJICHUE BO34yXa TaM MEHBIIIE U CUJIA BI3KOTO TPEHMSI, TOPMO-
3s111as1 IBUYKEHUS CaMOJIETa 3HAYUTEIbHO MEHBIIIE, YeM y IIOBEPXHOCTH 3eMiM. Bropoii aBuamnacca-
KHP BO3paXaeT eMy, CUMTas1, YTO CHJIA BI3KOTO TPEHHUS Ha JIF0OOH BBICOTE MPAKTHUECKU OJMHAKOBA,
a caMOJIETHI JIETAIOT Ha OOJIBIION BBICOTE TIO APYrol MpUYHHE. BrICKaxuTe CBOe MHEHHE O TOM, KTO
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n3 HUX npaB. OOOCHYHTE CBOM OTBET C MOMOIIBIO 3aKOHOB U popmyin ¢usuku. [To kakoi npuymnHe,
110 BallICMy MHCHHIO, CaMOJICTLI JICTAT Ha 60HBHJOﬁ BEICOTE?

4 cemecTp

IlepeyeHb KOHTPOJILHBIX 3aJaHUI U (MJIM) BOMPOCOB /1Jisl OLEHKHN ¢(pOPMHPOBAHHOCTH KOMIIe-
TeHUMH OITK-1 (KOHTPOJMPYEeMbI HHAUKATOP H0CTHKeHUA kKomneTreHuun OIIK-1.1)

1. KonTponbHoe 3aanue. [1010)KUTENbHBIN TOUCUHBIN 3apsig g1 = +2g U OTpULa-
TEJIbHBIN TOUCUHBIN 3aps]l g2 = —¢ HaXOIATCS B IBYX BEPIINHAX PABHOCTOPOHHETO
TpeyroJjbHUKa C ITMHON CTOPOHHI /. YKa3aTh MpaBUIbHOE HAIIPABJIEHUE BEKTOPa
HANPSHKEHHOCTH E CO3JaHHOTO MMH 3JIEKTPOCTATHYECKOTO MOJIS B TPETheil Bep-
[IMHE STOTO TPEYTOJbHUKA (CM. PUCYHOK):

a)l 0)2 B3 n4 ms5 e6 x)7 38 w9 x)10 mll
M) 12.

7 7

2. KontponbHoe 3ananue. [1onoxuTenbHbIi 3apsag +g MOMECTUIIN Ha yeIu- v 7 ” c
HEHHBII METaJUTMYECKU 1ap paanyca R, OKpy>KEHHBI O€CKOHEUHOW OJTHO- L, (R o M q ”
o o o o +
POIHOM IUANEKTPUYECKOU CPEIOM € TUDIIEKTPUYECKON TPOHUIIAEMOCTBIO €. , \wmerann/ , .
Pa3HoCTh NOTEHIIMANOB A — @O B TOUKE A Ha MOBEPXHOCTH LIapa (Ha mIape) w7 BVIGNEKTPUK
u B Touke O ero 1ieHTpa OyJIeT paBHa: a) +L2; ) +—4
4re,R
q9 .
3
1675, R’
q . . q . q9 .
P 'H) Oa e) - P >K) T 20 3)
167es,R 4re,R 4dree,R
4 . gy -1
; .
1672¢,R’ 167¢¢, R

3. KonTponbHoe 3a1anne. BenndnHa 3IeKTpUYecKoro TOKa, TEKYIIEro Mo MPOBOAHHUKY, MEHSIETCS
CO BPEMEHEM ¢ TI0 3aKOHY, H300paXEHHOMY Ha pHCyHKe. UeMy paBHA BETMUUHA HJIEKTPHUECKOTO
3apsizia, MPOTEKIIETo Yepe3 MONepeyHOe CeUeHUe MPOBOIHNKA 3a MHTepBal BpeMeHn 0 < ¢ <3 ¢?
a)0,6 Kn 06)1,67Kn  B) SKn 1)7,5Kn  nm)15Kn.

4. KonTponbsHoe 3ananue. [IocTOsHHBINA MarHUT U MEPIIEHIUKYJISIPHBIN K €ro I
ocHu prrOBOI\/'I BUTOK C TOKOM [ HCMIOABWIKHBI APYI' OTHOCUTCIILHO ApYyTa. ’
Kak npu 3TOM J1eiicTByeT Ha BUTOK MAarHUTHAs CHUJIa CO CTOPOHBI MarHuTa?

a) OHA IPUTATHBAET BUTOK K MarHuTy; ©) OHA OTTAJKMBAET BUTOK OT MarHUTa; B) OHA CTpe-
MHTCS CMECTUTh BUTOK BOOK;  T') OHa paBHA HYJIIO, TaK KAK BUTOK M MarHUT HEIOJIBUKHBI.

5. KontponbHoe 3amanue. B nenu anmekTpuueckoro koiedaTenbHOT0 KOHTYpa, H300- C L
PaXXEHHOTO Ha PUCYHKE, IEPBOHAYAIBHO 3aMKHYTHIN Kiitod K pasomkraymu. [Tpu R
3TOM TEPHO] COOCTBEHHBIX JJIEKTPUUECKUX KOJIeOaHUH K

a) YMEHbIIIHJIICS, 0) HEe U3MEHUJICS, TaK KaK 3aBUCUT TOJIBKO OT BennuuH L u C;

B) YBEIUYMJICS; I') DJIEKTpUYECKHE KOJIeOaHUs MPEKPaTHITUCD;

B) BEIMYUHY (0, U3MEHSTH HE HaJ0?  T) IIPU CONPOTUBIEHUX R, OG0/IbIINX KPUTHUECKOTO 3HA-
YEHHUs, BBIHYKICHHbIE KOJIEOAHUS TOKA B LIEIM BO3HUKATh HE MOT'YT.

6. KonTposibHOE 3a/1aHue. YKaKUTE, KAKUE U3 MPUBEICHHBIX HUKE YPABHEHUN cUCTEMbI Makc-
BeJIJIa 3allMCaHbl C OIIMOKOM (HEBEPHO):
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o OB T - - -
1) @FEdl =—|—dS; 2)®Bdl =|—dS+|jdS; 3)GEAS=|pdV; 4) ¢BdS=0:
fra-fhis, gD pas-[ors o
a)lud; 06)2u3l; B) l u3; r)3ud4; n)2u4; e)lu?2.

7. KontponbHoe 3ananue. Ha Henpo3paunyto nperpaay ¢ 1ByMs Y3KUMHU
napajuIeIbHBIMU MIPOPE3IMU, HAXOASIIMMUCS HA PACCTOSHUU d JPYT OT
Ipyra, IagaeT HOpMaTbHO MOHOXPOMATHUECKHA CBET C ITTMHOW BOJIHEI A.
3a mperpaioit Ha OOJIBLIOM yAaJeHUH L >>d pacrnojoxeH skpaH. [Tokaza-
TeNb MPEJIOMIICHHSI TPO3PAaYHON Cpelibl MeXAy HUMU paBeH x. [Ipu ogHo-
BPEMEHHOM YMEHBIIICHUU TIOKA3aTelIs MPEIOMIICHHUS 7 B 2 pa3a U YMEHb-
IICHUU PacCTOsHUS L B 2 pa3za mupuHa HHTEPPEPEHITMOHHBIX TT0JI0C Ax
Ha 9KpaHe (BbIOepUTE OTBET):

a) yMEHbIIIaeTcs B 4 pasa; 0) yMmeHbIaeTcs B 2 pasa;

B) HE U3MEHSETCS; ') YBEJIMUUBAETCA B 2 pa3a; 1) yBeNIMuuBaercs B 4 pasa.

8. Kontponbhoe 3ananue. Ha nudpaximonnyio pe- 1
LIETKY [TaaeT HOPMaJIbHO MOHOXPOMAaTHYECKUN CBET.
3aBUCUMOCTb UHTEHCUBHOCTH / CBETa, IPOLIEAIIETO 32 ﬂw\” H

wall fr 1

nMSIFICP

peIIeTKy, OT CUHYyCa yIjla OTKJIIOHEHHUS @ I10Ka3aHa Ha

pucyHke. Bo CKONbKO pa3 U3BMEHATCS PACCTOSTHUS MEKIY 0
UHTEPPEPEHIIMOHHBIMI MAaKCUMYMaMH (CIEKTPaMH) HA 3TOM PUCYHKE, €CJIM IOCTOSHHYIO PEILIETKH
YMEHBUINTD B 2 pa3a, a JUIMHY BOJIHBI MIJAI0IET0 CBETAa YBEJIUYHUTD B 2 pa3a (YKaKUTE MPABUIIb-
HBII OTBET):

a) yBenuuarcs B 4 paza;  0) yBenuuarcs B 2 pa3a;  B) HE U3MEHATCS;  T') yMEHBIIATCS B 2 pasa;
1) YMEHbIIIAaTCs B 4 pasa.

9. KontponpHoe 3aganue. AOCOTIOTHO YepHOE Teslo umeno Gopmy kyba. 3atem

ero o0beM yMEHBIIWIN B 8 pa3, yMEHBIINUB pa3mep pedep KyOa B 2 pa3a, a TeM-

neparypy 7' yBennuwiu B 2 pa3a. Bo ckobKO pa3 H3MEHUIIACh BEJIMYMHA YHEP- v
MM TETIOBOTO M3JIy4EHHs], UCITYCKaeMOT'0 JaHHBIM TEJIOM IO BCEM HaIlpaBJie-

HUSM 32 €IMHUILY BpeMeHU?

a) yMeHbIIMaach B 16 paz;  0) ymeHbIIMIIach B 8 pas; B) YMEHbIIWIACH B 4 pa3a;
T') YMEHBIIIUJIACh B 2 pa3a; 1) HE I3MECHMJIACh; €) YBEeITMYMIach B 2 pasa;
) yBenuuuiach B 4 pasa; 3) yBEJIMUMIACH B § pas; 1) yBeIuuuiach B 16 pas.

10. KontponpHoe 3ananue. [IpoBois n3MepeHus pa3IndHbIX 1IapaMETPOB MUKPOUYACTHIIBI N3MeE-
psaroT e€: 1) momHyto sHepruio £; 2) MOJHBIM MOMEHT UMITYyJIbca L; 3) MPOEKINI0O MOMEHTA M-
nysbca Lx Ha och x; 4) MPOEKIMI0 MOMEHTA UMITYJIbCa L, Ha OChb z; 5) MPOEKIUIO UMITYJIbCA Px
Ha OCh X; 6) MPOEKINIO UMITYJIbCa py Ha OChb V; 7) KOOPAMHATY X; 8) KOOPAMHATY z; 9) MOMEHT
BpeMeHU u3MepeHust ¢. OKa3pIBaeTCsl, YTO OJHOBPEMEHHO HeJIb3sl U3MEPUTH HITU ONPEIEeITUTh Cle-

JYIOIIME BETHYUHBI (YKQKUATE J1Ba TIPABUIIBHBIX OTBETA):
a) lu4; 0)5us§; B)4 u 3; r)luo.

11. KonTponsHoe 3a1aHne. DIEeKTPOH HaXOAUTCS B OAHOM U3 d — mogobonouek aroma. Kakoe u3
NEPEUHCIICHHBIX HIKE 3HAYCHUH He MOKeT IPUHUMATh MPOEKIIMs BEKTOpa OpOUTAIHLHOIO MarHUT-
HOI'O MOMEHTA 3TOr'0 3JIEKTPOHA HA HANPABJICHHE Z BHEIIHET0 MarHUTHOTO MOJIA (YKaXKUTe Mpa-
BUJIBHBIN OTBET €CJH |1z —MarHeToH bopa):

a) 0; 0) 2ugp; B) 3ug; r) —Ug; 1) Hp -
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12. KonTpoawsHoe 3amanue. B pesynbrare siiepHbIX pacianoB UCIyCKaloTcs: 1) a-usnydenue; 2) -
u3iyuenue; 3) y-usnydenue; 4) HeutpoHsl. Cpeay NepeuncIeHHbIX IPOAYKTOB pacnaia HauMeHb-
el TpOHMKAIOIIEH CITOCOOHOCTHIO 001anaeT (YKaXuTe MPaBUIbHBIA OTBET):

a) l; 0) 2; B) 3; r) 4.

IlepeyeHb KOHTPOJILHBIX 3aJaHNI M (MJIM) BONIPOCOB /1JIfl OLIEeHKU COPMUPOBAHHOCTH KOMIIe-
TeHUMH OITK-1 (KOHTPOJMPYEeMbIi HHAUKATOP A0CTHKEeHUA kKomneTeHuun OI1K-1.2)

1. KontposbHoe 3amanue. Ha pucyHke moka3aHbl JBE€ 3aMKHYThIE MOBEPXHOCTH
S1 u Sz, okpysxaromue Toueunsle 3apsiabl q1 = —1 MxKn, q2 =+2 mMxKin, g3 = -3
MkKi, g4 = -4 MxkKn u g5 = +4 MxKun, koTOopble CO31aI0T 3IEKTPOCTATHYECKOE

1oJIe ¢ HanpsKeHHOCThI0 E . [ToToku BekTOpa E uepe3 3aMKHYTbIE IOBEPXHOCTH
S1 1 S2 paBHBL, COOTBETCTBEHHO, @1 U D7. 3apsiibl q4 U (s MOMEHSUIA MECTaMH,
KaK IoKa3aHo crpenkaMu. Ilpu sToM (yKaKuTe NPaBUIBHOE YTBEPXKICHHE, &, —

AJICKTPUYECKas MOCTOsIHHAS ):
a) u @1, u ;. TOMEHSUIA 3HAK, HE U3MEHUB BEJIUYUHBI; 0) u @1, u D,. HE U3MCHUIIKCD;
B) @1 MOMEHsII 3HaK, ;. HE U3MEHUJICSA;  T') @ yBEIMYUIICS Ha SMKK.]'I/ &, » 2. HE UBMEHUIICH,

n) @1 yBEeIUYHWIICS HA 4MKK.]'I/ &, > D2. HE U3MEHMIICS;  €) HET NIPaBUJIBHOIO OTBETA;

k) @1 ysemuumics Ha 4MkKi/ g, , @a. ymensumics Ha 4 MkKi/g, .

2. KourtponbHoe 3amanue. B HekoTopoil o00jacTé MpPOCTpaHCTBA CO3/aHO
JIEKTPOCTATUYECKOE II0JI€, BEKTOpP HANpPSKEHHOCTH KOTOPOro B Touke P(x1,)1)
HaIpaBJIeH I0J HEKOTOpbIM yrioM K ocu x (cMm. puc.). Kakas 3aBucumoctsb

MoTCHIHUala 3JICKTPUYCCKOI'0 IMOJId OT KOOpAHUHAT Q(X,y) MOXKET COOTBETCTBOBATh

TaKOMY HAIpaBJICHUIO HAMPSIKEHHOCTU?
a) @ =3x" -4y’ 6) @ =3y B) ¢ =3x° r) @ =4y> -3x>.

3. KonTponbHoe 3aganue. Ha prcyHke n300pakeHbl CeUeHHs TPEX Mapajliesb-
HBIX MPSIMOJIMHEHHBIX JJIMHHBIX IPOBOJHUKOB C PAa3HOHAIIPABICHHBIMH TOKAMHU

OJIMHAKOBOU BEJTMYNHBI |I 1| = |[ 2| = |I 3| . PaccTrosHust MeX 1y NPOBOTHUKAMU OU-

HaKOBbI, U B Touke O, paBHOYJaJI€HHOM OT BCEX MPOBOIHUKOB, KaKIbI U3 TOKOB
CO3Ja€T MarHUTHOE I10JI€, BEJINYMHA UHIYKIIUA KOTOPOro paBHa B . Bekrop un- I
JTYKIIMA CyMMapHOTO MarHUTHOTO TIOJISI BCEX TOKOB B Touke O MMeeT HarpasJie-
HUE:

a) 1 6) 2 B) 3 r) 4.

2

4. KontposbHoe 3aaanue. [1o 3aMKHyTOMY POBOASIIIEMY KOHTYPY C MHIAYKTUBHO- ]

cteio L =2 I'H Teder TOK, BEIMYMHA KOTOPOTO MEHSIETCS CO BPEMEHEM ¢ 1o mapa- 10[ 71 i1t

>

[o2]
-4-+
'
4
'
4
|
+
+
"

00JIMYECKOMY 3aKOHY (~ tz), KaK MOKa3aHo Ha rpaduke. Onpenennre U yKaKUTe :

N
+-4
]
-4

+
+
+

'
+
+
+

BennunHy DJIC caMOMHIYKIIMY, BOSHUKAIOIIEH B KOHTYPE B MOMEHT BPEMEHU [ =2 gl.i-i /il
c: -
a)2B; 06)4B; B)6B; 1)8B; 1a)l12B; e) 18 B; k)24 B.

+

4o+
'
+-4
§
H
+-
4o+
'
+
i

5. KonrponsHoe 3aganue. C yMEHbIIEHUEM BETUUUHBI EMKOCTH C B 3JIEKTPUUYECKOM R
K0JIeOaTeIbHOM KOHTYpE, H300paKEHHOM Ha PUCYHKE, BEJIMYMHA JIOTapU(PMUIECKOTO
JEKPEMEHTA 3aTyXaHUs AEKTPUUECKUX KOJIeOaHU:

a) YMEHbIIIAeTCH, 0) HE U3MEHSETCS;

B) YBEJIIMUNBACTCS; T') 17151 OTBETA HE XBaTaeT 3HaHus BenuuuH L, C u R.
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6. KonrponbHoe 3amanue. [locTostHHAas qudpakiiMOHHON PEIIeTKH paBHA 2,6 MKM, a JJTMHA BOJTHBI

[a/Ial0IEeTo Ha PEIIeTKY HOPMAJIbHO MOHOXpOMaTHuecKoro cBeTa paBHa A=600 HM. CrieKTp Kakoro

MaKCHMAaJIbHOTO MOPSIKA Mmax MOKHO HAOIIOJaTh 32 peIIeTKON (YKaKUTe MPaBUIIbHBIA OTBET):
a)l; 0)2; B)3; 14 15 e)6; x)7; 3)8 e)apyroi oTBeT.

OOKOBOI MOBEPXHOCTH MPOBOJIA (CUUTask €ro abCOIIOTHO YEPHBIM TEJIOM), KO-
TOPBIN ITOJKIIIOUEH K UCTOUYHUKY IIOCTOSIHHOIO HanpsbkeHus U. T — temiepa- §
Typa OOKOBOW IMOBEPXHOCTH MPOBOAA, S — IUIOMAAh OOKOBOW TMOBEPXHOCTH
npoBoja, ¢ — nocrosuHas Credana-bonbpimana. Texymuii mo npoBoay Tok /
MO>XHO BBIYUCIIHTH IO (popmyIie (ompeaenuTe U YKaXKUTE OTBET):

a) v 0) s B) v T) oT" 1) of” . e) oST". ) Ipyrou oTBET
oST*’ oT*’ oT*’ U’ Us ’ u '’ by '

7. KOHTpOHBHOG 3a1aHucC. I/ISBGCTHO, YTO TCILUIOBOC U3JIIYUCHUC UCITYCKACTCA C 2 % 2 %
[—>

U

NEEAVAV
R AN

8. KoHtposbHOe 3a1anne. OTHOLIEHHE BETUYUH CKOPOCTEN HEPEISITUBUCTCKUX YacTull 1 U 2
paBHO V, / v, =1/2=0,5, a oTHOLICHNE UX UIUH BOJH a¢ bpoiiis paBHO, COOTBETCTBEHHO,

Ay / Ag, =4 . VKaXKHUTE IPABHIIBHYIO BEIMYMHY OTHOLICHHUS 11, /m, MacChl EPBOil YaCTUIBI K Macce
BTOPOW YaCTHUIBI:

a) 16; 0) 8; B) 4; r)2; m) 1; e) 1/2; x) 1/4; 3) 1/8; u) 1/16;
K) IPYTO# OTBET.

9. KoHTponbHOE 3a1aHne. DIEKTPOH C MAaCCOU M U C OTPULATENIBHBIM IEKTPUUECKUM 3apAJIOM —g
HAXOAMTCS B MOJIE KYJIOHOBCKOIO MPUTSHKEHUS s1ipa ¢ Maccoll M U ¢ MOJIOKUTEIbHBIM dJIEKTpUYe-
CKHM 3apsiioM +Q , 06pasys 0JHOICKTPOHHBIN atoM. [Ipu atom M > m , k=1/4re,, h=h/27 -

noctostHHas [1manka. DIEKTPOH MEpEeXoIUT ¢ YeTBEPTOI Ha BTOPYIO OOPOBCKYIO opouTy. [Ipu s3Tom

€ro DHEPrusl YMEHBIIACTCS HA BEIMYUHY (OMPEACITUTE ¥ YKAKUTE MPABUIHHBIA OTBET): a)
2 2 2 2
l(kqQ) m . l(kqQ) m 3 (kqQ) m l(kqQ) m
S ) s B S )
2 h 4 h 16 h 8 h
k 2
) iw, €) Ipyrou OTBET.

32w

10. KontponbHOoe 3amanne. B HadanbHBIE MOMEHT BpeMeHH (=0 paanoaKkTUBHBIA 0Opa3er; uMesn
8-10% snep. B MomenT =1 ¢ B Hem coxpanmiaoch 4-10?° suep. CkoNIbKO pafOaKTUBHBIX sep pac-
najieTcsi B 3TOM 06pasiie K MOMEHTY BpeMeHH /=3 ¢ (ONpeaennTe U yKaKUTe IPaBHIIbHEIH OTBET):
a) 7,5-10%%;  6)7-10%°; B)6,5-10*°; 1)6-10*; 1)5,5-10%; e)5:10%°; x) apyroii oTBeT.

IlepeyeHb KOHTPOJILHBIX 3aJaHNI M (MJIM) BOIIPOCOB /1JIfl OLIEHKU COPMUPOBAHHOCTH KOMIIe-
TeHUMH OITK-1 (KOHTPOJMPYEMbI HHAUKATOP H0CTHKEeHUSA kKomneTeHuun OIIK-1.3)

1. Kontponbnbiii Bonpoc. [loTeHmuan 31eKTpocTaTuyecKoro Mol Ha TIOCKOCTH xy 3a7aH (hopMy-
noM ¢=kyy , Te k =1B/m> . Hapucyiite KapTHHY CHJIOBBIX JTMHHIA 2JIEKTPOCTATHYECKOTO OIS B 00-
Jactu x>0, y>0. OTBeT 000CHOBATh U MOATBEPANUTH (POPMYIIAMHU MU 3aKOHAMU (PU3UKH.

2. KonTponbHbli Bonpoc. JIuHMK HanpsHyKEHHOCTH E 3IIEKTpOCTaTHYe- P -
CKOTO I10JIs1 MOT'YT MEHATh HAaIIPaBJICHUE HA INIOCKOM IPaHuULIe IBYX UJe- e, » i”ez AP
QJIbHBIX JUDJICKTPUUECKUX CPEJ C JUDJIEKTPUUECKMMHU ITPOHMIAEMO-

CTAMM & H &,, KaK IOKa3aHo Ha pucyHke. Iloxoxee sBnenue HaOmo-

AN A N N\ N

€ E,
~ 91

|
'
'
'
1
1 N N AN AN

JIaeTCsl B ONTHKE IIPU MPOXOXKACHUHU CBETOBOIO JIyda 4epe3 IpaHully
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JIBYX TIPO3PAYHBIX Cpe (3aKOH MpesoMIIeHH ). BhICKakuTe CBOE CyXIEHHE O CITPaBETUBOCTH HC-
MOJIb30BaHUS ONITUYECKOTO 3aKOHA MPEJIOMIICHHS B TAaHHOM citydae. Mcmonb3ys pusndeckre 3aKOHBI
U NPHUHLUIBIL, HAlIUTe CBSI3b (3aBUCHMOCTB) MEXIY yriaMu 6, u 6, B 3aBUCHMOCTU OT BEJIHYUH

JU3JIEKTPUYECKUX IPOHUIIAEMOCTEN &, U &,. OTBET 000CHOBATh U MOATBEPAUTH (HOPMYyIaMH.

3. Kontponbnsiii Boripoc. Kintou K nepeBoasT u3 nonoxenus “1” B nonoxenue “2”, 3a- R |§
MBbIKasi OOKJIaaKu 3apsauBierocs or ucrounnka JJ[C ¢ konaeHcaropa ¢ émkoctbio C »
yepes conporusiienre R. Kak MOXKHO BBIYHMCIINTB TOK, TEKYLIUH Yepe3 KonaeHcarop? Kak e
ATOT TOK OyJIeT 3aBHCETh OT BpeMeHHu? Hapucyiite mpumepHbIii TpaduK 3aBUCUMOCTH 3a- —
psila Ha KOHJEHCATOPEe U TOKa, TEKYIIEro yepe3 KOHASHCATOp, OT BpemeHu. OTBeT 00oc-

HOBATh U MOATBEPAUTH (POpPMyTaMH.

4. KontponsHsIii Boripoc. [To 6eckoHeUHOM TIIOCKOCTH, y9aCTOK KO- -q v
TOPOM MOKa3aH HA PUCYHKE, TEUET OJHOPOJHBIN MTOCTOSHHBINA JJICK-

TPUYECKUN TOK C IIOBEPXHOCTHOM IIJIOTHOCTBIO 7 . Haz miockocThro —
Ha PacCTOSHUU 7 MApaJUIEIIbHO HANIPABICHUIO TOKA JIETUT CO CKOPO- —
CThIO V YacTHIIA C OTPULATEIbHBIM 3apsAaoM —g . Beickaxute cBoe

MHEHHUE O TOM, MOJKET JIM YaCTULA CITyCTs BpeMsi Af BEpHYThCS B TOUKY A, B KOTOPOW OHA HaXxOu-
Jach B MOMEHT BPEMEHH, yKa3aHHBIN Ha pucyHke. Eciau na, To yemy paBHo Af ? CBOM BBIBOJBI 000C-
HYWTE ¢ TOMOIIbIO (PU3HMUECKUX 3aKOHOB U IIPUHLIUIIOB U MOATBEPAUTE HEOOXOAUMBIMU (POpMyITaMH.

5. KoHTposapHbIi Bonpoc. B 1IeHTpe Kpyriioro npoBOAIIETO BUTKA C PaLyCOM
7 HAXOAWUTCS MAJICHbKUW MPOBOJSAIINI BUTOK C TUAMETPOM d ¥ C COTPOTHBIIC-
HUEM R, (d < r, IJIOCKOCTU BUTKOB COBIAIAI0T). MeHsis conpoTuBieHue R peo-

cTara (CM. PUCYHOK) U3MEHSIOT TOK, IPOTEKAIOIIUI 10 BHEIIHEMY BUTKY, IPH-
YeM OTOT TOK MEHSACTCS CO BPEMCHEM ¢ I10 3aKOHY [ =/ +or+Br, TE Iy,a, B—

MTOJIOKUTENbHBIE KOHCTAaHThI. BBICKa)XUTE CBOE MHEHUE O TOM, IMOSBUTCS JIU MH-
JQYKIIMOHHBIA TOK B MaJCHHKOM BHYTPEHHEM BUTKe. Eciu ma, TO Kak 3TOT TOK OyJeT 3aBHCETh OT
BPEMEHHU ! U OT MapaMeTpoB R, d,r, Iy, a, B. [lomyunre Hpopmyssl JaHHON 3aBUCUMOCTH U HApU-

cyiiTe rpaduk 3aBUCHMOCTH MHIYKIIMOHHOTO TOKA OT BPEMEHH .

6. KonTponpHsiit Bonpoc. [Jis yinydieHns ONTHYECKUX CBOMCTB HA MOBEPXHOCTH JIMH3 KaUeCTBEH-
HBIX ONTHYECKUX YCTPOMCTB ((poToarmapaToB, OMHOKIJICH U T.I1.) HAHOCAT MOKPBITHS B BUJE TOHUYAM-
IIMX TUICHOK. B pe3ynbraTe B COJHEYHOM CBETE HA MOBEPXHOCTH JIMH3 BUAHBI (PHOJIETOBO-KPACHBIE
Onmuku. BEISIBUTE PUYMHY, 0 KOTOPOH CTEKIISIHHBIC JIMH3bBI TIOKPBIBAIOT MMOJOOHBIMHA TJICHKAMH, U
O0BSICHUTE IPUYHMHY TOSBJICHUS U LBET TAKUX OJIMKOB, 000CHOBAB CBOE CYXJIEHHUE C TIOMOIIbIO He-
00X0AMMBIX (PU3UIECKUX 3aKOHOB, IPUHITUTIOB U (OPMYI.

7. KoHTpOnbHBINA BONIPOC. TOYEUHBIN UCTOYHUK S MOHOXPOMAaTHYECKOTO CBETa
C JUTMHOM BOJTHBI A HAaXOJUTCS HA PACCTOSHUU @ OT HEMPO3PAaYHOH IJIOCKOH mpe-
rpajibl C IPOPE3aHHBIM B HEW KPYTJIBIM OTBEPCTUEM PaJNyCa 7, a MapajluIeIbHbII
5KpaH 3aKpeIjieH Ha PacCTOSHMU L 3a mperpajoi, npudem r <~/Li . Ilpu uzme-
HEHUU PACCTOSIHUS @ OCBEUIEHHOCTh ToukH O 3KpaHa (JIexaliei, Kak ¥ HCTOYHHUK
CBEeTa S, Ha OCH OTBEPCTHSI) TO CTAHOBHUTCS OOJIBIION, TO YMEHBINASTCS 10 HYJIS.
C noMoIipio 3aKOHOB (DU3UKH TOMyduTe (POPMYITy AJIsi TAKOTO PACCTOSIHUS @, HAUMHASL ¢ KOTOPOTO
OCBEIICHHOCTH B Touke O mepecTaéT ‘“MHUraTh”’ M HaYMHAET HEMPEPHIBHO yMEHBIAThCA. OOBsICHUTE
Bam BeiBoa. B kakyro cTOpoHY Halo ABUTaTh UCTOYHUK CBETA S, U3MEHSSI PACCTOSHUE @, YTOOBI
MOJIy4YUTh MOHOTOHHOE U3MEHEHHE OCBEIIEHHOCTH — BJI€BO WM BpaBo? OTBET 000CHOBATD.
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8. KoHTpoapHbIi Borpoc. C MOMOIIBIO peocTaTa Ha KOHIIaX METaUTMYECKOro T('E Ao
IIPOBO,

IpoBOJA JUIMHBI / ¢ IMaMeTpoM d Co3/1aHa pa3HOCTh MOTEHIUATIOB A@ (CM. poBoA : :d

pucyHok). Kak m3meHurcs Temmeparypa MOBEPXHOCTH IPOBOJA, KOTOPYIO

MOXHO CUHUTaTh a6COJHOTHO YCPHBIM TCJIOM, €CJIU JJINHY l poBOAa YBCIIMYUTL B JIBa pa3ad, HC MCHA
BennuuHbl d U A@ ? OTBeT 000CHOBATh U MOATBEPAUTH (POpMyTaMH.

9. KontposbHslii Bonpoc. PoToH “1” ¢ 4acTOTOM Vo UCHBITHIBAET PACCESHUE HA YIOJ 2

0 = 60° Ha nepBOHAYAIBHO MOKOSIIECHCS YaCTUIIE C MACCOW M, IPEBpAILAsCh B pac- 1 {6
o AN 2 -

cessHHBIN (poToH “2”. Mcnonb3yst moctosiHHyo [lmanka 2 ¥ CKOpPOCTh CBETa ¢, OTpe- Vo m

JIeUTe BEIMYUHY SHEPTUH, KOTOPYIO (POTOH MepenacT YacTUIe /7 TOocie coyaape-
Husl. OTBET 000CHOBATh U NOATBEPAUTH BBIYMCICHUSIMH.

9. KontponbHbIii Boripoc. B Bo30ykaeHHOM aToMe BOA0pO/1a 3JIEKTPOH MEPEXOIUT ¢ OOPOBCKOM Op-
OWTBI, COOTBETCTBYIOIICH TPETbeMy BO30YKIIEHHOMY COCTOSIHHIO Ha OOPOBCKYIO OpOUTY, COOTBET-
CTBYIOIIYIO BTOPOMY BO30YXJI€HHOMY COCTOSIHHUIO, HCITycKasi GOTOH ¢ ATMHOM BOJHBI A1. C moMo-
IIbI0 3aKOHOB U (hOPMYJI aTOMHOUM (PU3UKU OMPEACTUTE OTHOLIEHUE A2/A1, TNIe A2 — MaKCUMAJTbHAS
JUTMHA BOJIHBI ()OTOHA U3 CIEKTpaibHOU cepun bambmepa. OTBeT 000CHOBATSD.

IlepeyeHb KOHTPOJILHBIX 32/JaHUH U (MJIH) BONIPOCOB 1JI1 OLleHKU C)OPMHPOBAHHOCTH KOMIIe-
TeHUHMH OITK-3 (KOHTPOJIMpPYeMblii HHANKATOP A0CTHKeHUA KomneTeHunu OITK-3.1)

1. KontponbHoe 3ananue. Ha pucyHke nokazaHa KapTHUHA 3KBUIIO-
TEHIUAJIbHBIX JIMHUM 3JIEKTPOCTATUYECKOTO MOJS U 3HAYEHHUS T10- \
tennmana Ha Hux. OrMmedeHsl Touku A, B, C u D. VI3MeHeHHE Be- \ l
JIMYMHBI CKOPOCTHU MTEPBOHAYAIIBHO MOKOUBILEHCS 3apsSKEHHOM ya- 4B vy
CTULIBI TOJ JACHUCTBUEM DJIEKTPOCTATHUYECKOTO IOJS HMEET AN .

|

|
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|
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HauOoJIbIlIee 3HaYCHHE NP MepEMEIICHUN YaCTULIbL: N
a) u3 Touku D B Touky B;  0) u3 Touku D B Touky C; o
B) U3 TOYKU D B TOUKy A; 1) u3 Touku C B TOUKY A. S
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2. KoHTponpHOE 3agaHue. OJEKTPUYECKOE TIOJIE CO3[aHO 3apsjaoM (, | RN
I

HOMCH_IéHHBIM Ha IJIACTUHBI IJIOCKOI'0 KOHACHCATOpPA. YTo MOXHO CKazaTh O g+ ++ ++ + +

KOHTYpY, TOKa3aHHOMY Ha PUCYHKEe IITPUXOBOM JIMHUEHN (YKaKUTE MPaBUIbHOE

3HaKe MHTerpasa qﬂ:? -dF  OT HanpsOKEHHOCTU 3TOTO TOJS M0 3aMKHYTOMY \‘:, j
yTBEPIKICHHE): a) <_{>Ed7 >0; 6) qSEd? <0; B) <_{>Ed7 =0; L

r) gSEdF =00; JI) HEAOCTATOYHO JIAHHBIX.

3. KonTponwsHoe 3amanne. 3anrchIBaroIas ToJ0BKa MarHUTO(hOHAa UMEET BUJT TOPOUIATTLHOTO Cep-

JIEYHUKA U3 MaTepualia ¢ MAarHUTHOW MPOHUIIAEMOCTBIO 4 > 1, B KOTOPOU cenana npopesb (CM. pu-
cyHkn). Tok /, Tekymuii Mo oOMOTKE, HABUTOW Ha CEpJCYHHK, CO3/1aeT B HEM MarHUTHOE IOJIE C

JMHUSAMU UHIAYKIUU H . YKaXuTe PUCYHOK C MPaBUIbHOW KapTUHOM JUHUI H B CepJeUHUKE U B

popesu:
a) 7 6) 77 B) 7 0 77 A) i
h h
" g; %EI " ;EJ 7 M §1
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4. KontponbHoe 3ananue. [1o qBym G1M3K0 pacmonokKeHHbIM BUTKAaM TEKYT OJAMHAKOBBIE 11O BEJU-
yuHe TOKH. [Ipu Kakol OpHEHTAIllM¥ BUTKOB BEMYMHA DHEPTHHU UX MArHUTHOTO B3aMMOJCHCTBHS
OyJneT HauMeHbIIeH (LIEHTPBl BUTKOB BO BCEX YETHIPEX CIydasx HaXOASTCS Ha OAMHAKOBOM PaccTo-

) S s Es ! @ v
chay LSy H Ao
7 1y N 7 17
a) 6) B) r)
5. KontponbHoe 3ananue. Yactora oy, BHemHel DJIC, MeHsIOImENCs 110 TapMOHU- c

YECKOMY 3aKOHY M BKJIIOUEHHAs B JIEKTPUUECKUN KoseOaTeNbHbINH KOHTYp (CM. pU-

. L
CYHOK) TaKoBa, YTO aMILTHTY/1a BHIHYKIEHHBIX KojleOanuii Toka B konType makcu- SH[__R
ManbHa. ConpoTHuBiIeHHE R yBennuuBaloT, He MeHss mapamerpel L u C. [Ipu sTom
JUISL TOJTyYEHHSI HOBOT'O MAKCUMAaJIbHOTO 3HAYEHMsI aMILIUTY/Ibl TOKA CIEAYET:
a) YMEHBIINTD BEIIUUUHY Oy, ?  0) YBEIUUUTb BETUUUHY Oy, ?
B) BEIIMUHUHY (,,; U3MEHATH HE HAaI0? T') IPH COMPOTUBICHUAX R, OONBIINX KPUTUYECKOTO 3HA-

YCHUA, BBIHYXXICHHBIC KoJIEOaHHs TOKa B LCIY BOBHUKATh HE MOT'YT.

6. KontponbsHoe 3a7anue. MOHOXpOMAaTHUYECKU CBET NMAJaeT U3 BO3ylI- BO3AYX
HOM CpeJibl HOPMAIBHO HA TUIOCKYIO MPO3PAavYHYI0 MBUIbHYIO TUIEHKY TOJ- / bl Cfei/% b U
IIMHBI d C TIOKasaresieM npenoMiieHus 7 = 1,33, HaXoAsAIIyrocsl Ha CTEKIIe \N d MomeHas nnenka N §
C MoKa3zaTeneM rnpenomieHus ne = 1,5. UHTepepeHIMOHHbBII MaKCUMyM [ cewo ~ g 7)
JUISL OTPAKEHHOTO OT MBUIBHOM TIJIEHKH CBETa HAOJII0/Iae€TCs B TOM ClIydae, i v v

KOTJla JJTMHA BOJIHBI A MMAJAIOIIET0 CBeTa paBHa (yKaXHUTe MPaBUIbHBIN OTBET, ecniu m =1, 2, 3, ...).

2dn dn 2dn 2dn 2dn 2dn 2d
a) —; 6) —; B) —=; 1) ;M) —; e) 5 XK) :
m m m (2m+1) m+1/2 m+1/2 n(2m+1)

7. KontponpHoe 3aanrie. MOHOXpOMAaTHYECKHI CBET MaaeT HOp-

MaJIbHO Ha y3KYIO ILEeNb-IIPOPe3b B HEMPO3payHOH Iperpajie u pac- !
MMPOCTPAHACTCA 3a HICJIbIO MO BCCMU BO3MOJKHBIMH YIJIaMU ¢ K

HaIlpaBJIEHUIO NaaeHus. PacrpeneneHne MHTEHCMBHOCTH [ mpo- sin®
IIEJIIIEro yepes3 IIedb CBETa B 3aBUCUMOCTH OT Sin () MOKa3aHO Ha _&Zé

pucyHke. UTo nNpou30iaeT ¢ MHUPUHON [EHTPATLHOIO0 MakCUMyMa
A Ha 3TOM pUCYHKE, €CJIY IIUPUHY IPOPE3U YMEHBIIUTH B 2 pa3a, a AJIMHY BOJIHBI Ia/IAI0IIETO CBETa
YMEHBIIUTH B 2 pa3a (YKaKHUTE MPaBUIbHBIA OTBET):

a) yBeNMUUUTCS B 4 pa3za;  0) yBenMuuTCA B 2 pa3a; B) HE U3MEHHUTCS; T) YMEHBIIUTCA B 2 pasa;
1) YMEHBIIUTCS B 4 pasa.

8. KonurponbHoe 3ananue. Beibepure npaBuibHbIA TpauK 3aBUCHMOCTH BETMYUHBI UMITYJIBCA py,

KQXKIO0T0 U3 AKX HAa MeTaUT (POTOHOB OT BEJIMYMHBI MAKCUMATHHO BO3MOKHOW KHHETUYECKOM
SHepruu E. BbIOUTOro npu Goroddexre 3IeKTpoHa:

a)} Ps 6) 1P B)4Ps r)4Ps A)1Ps
\ Ewn E wn KiH Ean Ewn
o' 0 = 0 0 0

9. KonrponbHoe 3ananue. [lepexom anexTpona ¢ 60pOBCKOI OPOUTHI C TIIaBHBIM KBAHTOBBIM YHCIIOM
n Ha OpOWTY C IIaBHBIM KBAHTOBBIM YHCJIOM 72’ B aTOME BOJIOPOJA COOTBETCTBYET JIMHUU OJTHOU U3
CIIEKTpalbHBIX cepuil uznydyeHud. [Ipu 3ToM MakcUMaabHOM YacTOTEe M3JIydeHus B cepuu Ilamena
COOTBETCTBYET Mepexol (BHIOEpUTE MPABUIILHBIN OTBET):

a) n=owo—>n'=l; 0) n=w0—>n'=2; B) n=w0—>n'=3; 1) n=0—>n'=4;
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n) n=2->n'=1l; e) n=3—->n'=2; x) n=3->n'=1; 3) n=4->n'=1;
u) n=4—->n'=2; x) n=4—->n'=3.

10. KoHTposibHOE 3a1aHKE. Y KaXUTE MPABUIBHOE YUCIIO PA3HBIX IPOEKIMI Ha HAIIpaBJIEHNUE BHEII-
HEro MarHUTHOTO TOJIsl OpOMTAIBHOIO MATHUTHOTO MOMEHTA 3JIEKTPOHA U3 5 1m01000JI0YKH aToMa
BOZIOpOJA:

a)l; 6)2; B)3; N4, mS5 e6;, x)7; 3)8 m9; x)10; m)12; wm)l5.

IlepeyeHb KOHTPOJILHBIX 32JaHUH U (MJIM) BONIPOCOB /1JI1 OLleHKU C)OPMHPOBAHHOCTH KOMIIe-
TeHUMH OITK-3 (KOHTPOJIMpYeMbIii HHANKATOP A0CTHKeHUA KomneTeHunu OITK-3.2)

1. KonrposnbHoe 3aganue. B meHTpe 3aKpemICHHOTO HEMOJBMXKHOIO TOHKOTO .+ 4

+
KOJIbIIa pajguyca R, 10 KOTOPOMY PaBHOMEPHO paCHpeIeNICH AIEKTPUUECKUN 3apsil ++
+q

+¢, IepBOHAYATHHO TTOKOMJIACh CBOOOIHAS YAaCTHUIIA C TAKUM XKE 10 BEJIMYUHE U P
3HAKY TOJOKUTEIBHBIM 3apsioM +g. Y TaJMBIIUCH MO JACHCTBUEM JJICKTpHYC- ‘L
CKHX CHJI CO CTOPOHBI KOJIbIIa HA OECKOHEUHOE PACCTOSHUE, YaCcTUIIA IIPHOOpeTaeT v

CKOpPOCTh, paBHYIO V. KakuM Oyzer npaBuibHOE BhIpaXKEHUE JUISl pacyeTa Macchl

YJaCTULIBI?
2 2 2

q 6 q2V2 5 q : q2V2 q . q2V2
4re RV’ 4re,R 87e, RV’ 87e,R 27me RV’ 27me,R

’K) IpyTOH OTBET.

2. KontponsHoe 3aganue. Touka “A” HaxoauTcs Ha pacCcTOsSHUM 11 = 2R e e
OT OCH JJTMHHOTO 3apsDKEHHOrO MMJIMHIPUYECKOTO KOHJEHCATopa, a R R} bt bbbt
Touka “B” — Ha paccrosHuu r2 = 3R oT 3TOM ocH. Paguychel 00KiIamok == ————- )
Takoro konaencaropa Ri = R u Ry = 4R (cM. pucyHok). Onpenenure / A%rA Ber

OTHOIICHHE WA/WB TUIOTHOCTEH SHEPTUU AJICKTPOCTATHYECKOTO TOJIS B
Toukax A u B: a) l 0) 1,5 B) 2,25 r) 3,375 1) 5,0625.

3. KontponpHOoe 3amanue. JIuHUM MHAYKIMM B OJHOPOJHOTO MAarHMTHOIO MOJIA
HaIlpaBJIEHBI BIOJb OCH z. 3apsDKEHHAs 4acTHIlAa B HAYAJIbHBIH MOMEHT BBUIETAET U3
Hayaja koopauHaT O €O CKOPOCTbIO, HAIIPaBJIEHHOM BJIOJIb OCHU X, U CITyCTS IPOMEXY-
TOK BpeMeHU A¢ B TepBbIil pa3 Bo3BpamiaeTcs B Touky O. Kakas dhopmyna npu sTrom
IIPABWJIBHO 33a€T yIEIbHBIN 3apsi YaCTHULIbI?

Qy
= (=) Cov
NEEY
<

At AL 27T\t At At
L= g L-En o pd2R o pdo— o
m 2B m B m B m 27B m 7B
q 2At q Vd q V4 q 2z .
e) —=——; K) —=—f} 3) —=——; H) —=—; K) IPYrOM OTBET.
) m B ) m 2BAt ) m BAt ) m BAt ) APy

4. KoHTponbHOE 3ajaHue. 3aKpETICHHbIN 3aMKHYTHIN MPOBOIALIMI KPYrOBOil BUTOK C CONPOTHBIIE-
HUEM R pacroyioxkeH B TOPU30HTAILHOMN IIJIOCKOCTH B MArHUTHOM I10J1€, TIMHUK UHIYKIIMHA KOTOPOTO
BEPTUKAIbHBI (pucC.l), a BeNMUMHA MHAYKLIUN HAUYMHAET U3MEHATBHCS CO BPEMEHEM ! 110 3aKOHY

2 o~
B=B,+ pt—pt ,rne B, f, 1 B, — NONOKHUTEIbHbIE KOHCTAHTBI. Y Ka)KUTE IPAaBUIbHBIN rpapuk

3aBUCHMOCTHU BCIIMYUHBI HHAYKIIMOHHOI'O TOKA, BOSHUKAIOIICTO B BUTKE, OT BPDECMCHHA t

ayll 0)) B)}M )}/ )kl el
! Vt l/t kz Rt

L ’
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5. KonTposbHOE 3amaHue. AMIUIMTYAa HANPSHKEHHOCTH MAarHUTHOIO TOJS 3JIEKTPOMarHUTHOU
BOJIHBI, PaCIpOCTPAHAIONICICS B BaKyyMe, YBeIHumiIach B 4 pasa. [Ipu 3ToM aMIinTyaa mioTHOCTH
MIOTOKA SHEPTUH, IEPEHOCUMAs STON BOJTHOM:

a) HEe U3MEHMJIach; 0) yBenuumiach B 2 pa3a; B) yMEHBIIMJIAch B 2 pas3a,

') yBeIMYWIach B 4 paza; ) yMEHbIIWJIACh B 4 paza; ¢€) yBenuuuiach B 16 pas;

’K) YMEHBIINIIACh B 16 pa3; 3) HET IPaBWIIBHOTO OTBETA.

6. KontponbHoe 3ananne. MoHOXpoMaTH4eCKUM CBET ¢ JJIMHOM BOHBI 600 HM magaer 2

HOPMAaJIBHO Ha Y3KYIO MTPOpe3b-111eib B HEMpo3padyHou nperpaze. JudpakiimoHHbIi MU- ceer| kY
HUMYM m = 2-TO NopsiAKa HaOII01aeTcs 3a mebio oA yriaoM 30° K HampaBJICHUIO Ma- k_ﬁ l %
Jarorero ceera. Yemy paBHa MIUpPUHA @ TIPOPE3H (BBIOEPHUTE MPABUIbHBINA OTBET):
a) 1,8 Mmkm;  0) 2,4 MKM;  B) 3 MKM; r) 3,6 MKkM; 1) 4 MKM; e) 4,8 MKM; /

)K) HCT IMMPAaBUJIBHOI'O OTBETA. - /

7. KortponwsHoe 3amanue. Ha moBepXHOCTH Tella HOPMAIBHO MagaroT (POTOHBEI MOHOXPOMATHIECKOTO
JIA3epHOTO M3JIYyYEHHUs C YaCTOTOU V, ACHCTBYs Ha Tuiomanaky AS cumoit F. Ckonbko GpoToHOB AN
NIOMAJIAeT Ha ATY IIOLIAJKY 3a BpeMsl Af, eClli TEJIO MOIJIOIAeT BCE Majarollee Ha HETo U3IyYeHHe
(YkakuTe mpaBWIbHYIO popMyity, T1ie 4 — nmoctossHHas [1nanka, ¢ — CKOpoCcTh CBETA):

2hvFAL FcAtAS 2FcAt | hvFAt | FeAt FeAt FeAt

a) ——; ©0 ;B ;T ; ;€ ;K .
) c ) hv ) hv ) c H) 2hv ) hv )thS

8. KonTponwsHoe 3amanue. M3BecTHO, 4TO Macca CBOOOIHON MUKPOUYACTHUIIBI paBHA 711, @ €€ COCTOSIHHE
B CJIy4ae OJJHOMEPHOTO JBM)KEHUS OIMCHIBACTCS BOJIHOBOU (DyHKIMEH Y/ (x) = Acos(kx) ,TneAunk

— mocTosHHbIE Benudunbl. Ecom 7i=1,055-10" I -c, TO HOJHYIO SHepruio £ 9acTUILBI MOYKHO
BBIYUCIIUTh U3 COOTHOLIEHNUS (YKaXHUT€ MPAaBUIbHBIA OTBET):

2k K 7 2mk R
a) £ = ; 0) E=— ; B E=——; 1) E=- ; E= ;
) 7 ) om > BET D s WE=—
I 7 N —
2 24 '

9. KouTponbHoe 3aganue. YeMy paBHO OTHOILIEHUE BETUYUHBI (MOYJIs1) HANOOJBIIET0 BO3MOXKHOTO
3HAYeHUS MPOCKIMH BEKTOpa OPOUTATILHOTO MOMEHTA UMITYJIbCA AIIEKTPOHA, HAXOISAIIETrocs B 2 p —
110/1000J104YKe aToMa, Ha OCh Z, KOTOpasi HarpaBJieHa BJIOJIb JIMHUN UHTyKIIUU BHEITHETO MATHUTHOTO
1oJIs, K BeUYMHE (MOIYIIO0) MPOEKIMK BEKTOPa COOCTBEHHOIO (CIIMHOBOTO) MOMEHTA MMITYJIbCa

3TOTO JJICKTPOHA HA TY K€ OCh (OMPEIACTUTE U YKAXKHUTE MPaBUIIBHBINA OTBET):
a)l; 0)2; B3, n1n4, 1S5 e6;, x)7;, 3)8.

10. KontponbHoe 3aanue. S1Apo 0QHOTO U3 H30TOMOB TOPHS Th gy’ MCHIBITHIBAET IOCIEA0BATENBHO

JIBa TIporiecca B~ —pacmajaa U mpeBpamniaeTcs B Aapo (yKaKuTe MpaBUIbLHBIN OTBET):
225 . 229. 229 . 233 . 233. 229. 233. 233
a) Rnge”; ©0) Acgg s B) Frgy s 1) Ugy’s 1) Rag’; €) Ragg s XK) Acgy s 3) Pag)”.

IlepeyeHb KOHTPOJILHBIX 3aJaHUI M (MJIM) BOIIPOCOB /ISl OLIEeHKU COPMUPOBAHHOCTH KOMIIe-
TeHUMH OITK-3 (KOHTPOJIMPYEeMbIi HHAUKATOP H0CTHKEeHUA kKomneTeHuun OI1K-3.3)
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1. KonTpoabHbIi Borpoc. Ha mimockocTu xy nmoka3zaHa KapTHHA 3KBUIIOTEH- yds 3 28 g

LAAJBHBIX MOBEPXHOCTEM 3JIEKTPOCTATUYECKOIO IMOJsA, B KOTOPOM HAXO- VoA N
JUTCSI CBOOOTHAS TIOJISIPHAS MOJIEKYJIa € 3apsaMu +q M —q Ha KOHIIax (CM.
pucyHok). [Ipoananusupyiite nanpHelinee NoBeACHUE MOJIEKYJIbI U BHICKA-
JKUTE CBOE MHEHHE O TOM, KAKO€ ITOJIOKEHUE OHA MOKET IPUHSTh U B KAKOM
HAIPaBIICHUHU JOJDKHA JIBUTAThCS M MO KakuM npuarHaM. OTBeT 000CHO-

BaTh U MOATBEPAUTH GU3NYECKUMU 3aKOHAMU U (POpMYyTaMH.

——
-
—

1
q, x

T

1

1

2
%4

~

/

i
|
1
|
|
!
I
i
i
I
1
i

/ ’
,/ 4

2. KonTponpHsiii Borpoc. [1o ToHKO# 6€CKOHEUHO ITMHHON ITMIMHAPUYECKON ITOBEPXHOCTH painyca
R paBHOMEPHO ¢ MOBEPXHOCTHOM INIOTHOCTBIO ¢ PACHpECIICH dIIEKTpUYECKUil 3apsa. pyrue 3a-
pAabl OTCYTCTBYIOT. OOBSICHUTE, KaK HaWTH 3aBUCUMOCTh MOTEHIIMAA 3JIEKTPOCTaTUYECKOTO MO
¢ OT pacCTOSIHUA ¥ JIO OCH JAHHOM ITOBEPXHOCTH, €CJIM U3BECTHO, UTO BEJIMYMHA OTEHIMAIa HA OCH
WIMHIPUYECKON MOBEPXHOCTU paBHA ¢,. [IpuBeaute Gpopmyiy 3TOH 3aBUCUMOCTH U MOCTpOITE

IpUMEpPHBII rpad MK 3aBUCUMOCTH ¢ = ¢(r) TIPHU 0<r <.

3. KonTposbHsiil Bonpoc. CONpoTHBIIEHUE PEOCTaTa, MOAKIIOYEHHOTO K ICTOYHUKY MOCTO- R
sHHOM DJIC € ¢ BHYTpPEHHHM COIPOTHBIIEHHEM F, ObLJIO paBHO R. IlepeBHHYB MOJI3YHOK

peocrara, yMEHBIINIIN €0 COIPOTUBIIEHHUE B 2 pa3za: R — R/2 . [lepBrlil 3KxCIEPUMEHTATOP e

CUMTAET, YTO MPU ATOM TEIUIOBash MOILIHOCTb, BbIAEsieMas Ha peocrare, 00s3aTeIbHO
JI0JKHA U3MEHUTBCS. BTOpO# 3KCIEpUMEHTAaTOp YyTBEPKIAET, UTO BbIAEIsIEMAs TEIJI0BAs MOLIHOCTh
HE U3MEHUTCS IIPU OMPEJEICHHOM COOTHOUIEHHH MeXAy R U r. Bpickaxkute cBoe 000CHOBAaHHOE
3aKOoHaMH (PU3UKU MHEHHE O TOM, KTO U3 HUX MpaB, U €CIU MPaB BTOPOM 3KCIIEPUMEHTATOP, TO TO-
Jy4YUTe U MPUBEAUTE HEOOXOIUMOE COOTHOIIEHUE R U 7, IpU KOTOPOM BBbIJENIIeMas Ha peocTare
TEII0Basi MOIHOCTb HE U3MEHUTCHA.

4. KontpomnpHslii Bonpoc. IlepBoHavanbHO MI0CKOCTh MaCCUBHOM MPSAMOYTOJIBHOM
paMKH ¢ TOKOM / BEpTHKAJIbHA, @ CaMa PaMKa IIOKOUTCS U HAXOAUTCS B OTHOPOJHOM
MarHMTHOM Iosie B = const, IMHUM KOTOPOTO HAIIPaBJIEHbI BEPTUKAIBHO (CM. pHUCY-
HOK). Pamka MoxeT Bpamatecs 0e3 TpeHus BOKpyr ocu OO’. DKcrepuMeHTaTop
CUMTAeT, YTO paMKa He OyJeT ABHUTraThbCs, MOCKOJIbKY MHIYKIHS B MarHUTHOTO
HOJIs1 BCIOAY OJMHAKOBA, @ TOK TE€YET MO MPOTUBOMOJIOKHBIM CTOPOHAM PAMKH B
pa3Hble CTOPOHBI. BhICKaXXUTe CBOE MHEHHME O TOM, IIPaB JIM 3TOT HKCIEPUMEHTa-
top? Ecnu fa, TO mOATBEpIUTE ATO € MOMOIIIBIO (PU3NYECKUX 3aKOHOB U popmyit. Eciu HeT, TO 00b-
SICHUTE C TIOMOIIBI0 (OPMYJT KaKylo CTOpPOHY OyJeT BpallaThCsl paMKa, 10 KaKkoMy 3aKOHy OyneT
MEHSThCA €€ yIIIOBOE YCKOPEHHUE U 4TO OyJIeT MPOUCXOANUTh C pAMKOW B JalbHEUIIIEM: OCTAHOBUTCS
OHa, WK HeT? OnuIInTe XapakTep €€ JaJbHENIIEro JBUKEHUS.

5. KonTponbHblil Bonpoc. B anekTpudeckoil 1ienu, yka3aHHOW Ha pUCYHKE Hayalu U3- c
MeHSTh BennunHy éMkocTi C TIepeMEeHHOTo KOoHaeHcaTopa oT 0 10 « . Kak mpu 3Tom

OyIeT MEHSThCS COOCTBEHHAs 4acTOTa KOJeOaHUN TOKa B TaKOW Ienu? YKaKUTE WH-

TepBaji u3meHeHus C, Mpu KOTOPOM KoJieOaHus TOKa BO3MOKHBI. Hapucyiite mpuOanM3uTensHbIi rpa-
(UK 3aBUCUMOCTHY BEIHMYMHBI YaCTOTHI KOJIeOaHU @ OT BenuuuHBI eMKOCTH C. OTBET 000CHOBAThH
U TIOJTBEPIUTH (OpMYITIaMHu.

6. KonTponsHslii Bonpoc. Ha cTeKIIIHHON IUIaCTUHKE € [TOKA3aTeIeM PEIoM-
JICHUS CTEKJIA Mcrexn JIEKUT LIWJIMHAPUYECKAs TUIOCKO-BBINTYKJIAs JIMH3A U3 Ta-
KOT0 ke cTekiia. Ha InH3y cBepXy HOpPMaJIbHO MaJaeT CBET C AJIMHON BOJHBI A
(cM. pucyHok). [TpocTpaHcTBO MEX Ty JIMH30M W TUIACTUHKOW 3arOJIHEHO cpe-
JIOH C rmoKa3zaTesnieM npenomieHus 7. aTepdepeHinonHas kapTuHa Habmoaa-
€TCsl B OTPAXKEHHOM CBETE C IMOMOIIBI0 MUKpocKkora. C MOoMOIIbI0 3aKOHOB (u-
3UKH 00BSCHHUTE, KAaKOH BUJ MMEET KapTuHAa UHTep(epeHInOHHbIX nojoc. [TomyunTe Gpopmybl 1is
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TOJIIIMHBI ATUX MOJIOC U C UX IMOMOIIBIO OOBACHUTE, YTO MPOUCXOAUT C TOIIMHON 3TUX MOJIOC MO
Mepe yZaleHHs OT LeHTpa KapTuHbl. OTBET 000CHOBATH.

7. KoHnTponbHbIi Bornpoc. JIBa 0JUHAKOBBIX MOJISApOoUAa (3TO TOHKAs Mpo3paydHasl IIeHKa-IoJsIpr3a-
TOp, NPOIYCKAIOIasl MIOCKONOJSPU30BaHHbIN CBET) PacloIOKEHbl TaK, YTO HE MPOIYCKAaloT Haja-
IOIIMH HA HUX Jy4 €CTECTBEHHOI'O COJIHEYHOI'O CBETAa C MHTEHCUBHOCTBIO [, , M PACIIOIOKEHHBIN 32

MOJIIPOUIAMU JIETEKTOP HEe PUKCUPYET cBeTa. BrICKaKnUTE CBOE MHEHHE O TOM, MOKHO JIH, HE TOTpa-
TUBASCh JI0 ATUX MOJIAPOUIOB, TOMECTUTh MEXKIYy HUMU TPETUH TOJIAPOH TaK, YTOOBI CBET BCE KE
npomeﬂ B I[CTCKTOp? HpI/IBe,Z[I/ITG OGOCHOB&HHBIG apFYMeHTBI B HOJII:Sy BO3MOXHOCTH NJIU HEBO3MOXK-
HOCTH MPOMYCKaHus cBeTa. Eciin Bce ke 3TO BO3MOXKHO, TIPEITIOKUTE CITOCO0 pa3MEIICHHUS TPEThETO
HO.HSIpOI/II[a Tak, ‘ITOGBI HpOHI@I[HII/Iﬁ B ,Z[GTGKTOp CBE€T HMCII MaKCI/IMa.HI:HyIO HUHTCHCUBHOCTh U
HalIUTE BETMYMHY ATOM MaKCUMaJIbHOM MHTEHCUBHOCTH.

8. KonTponpHblii Bonpoc. OAWH U TOT K€ UCTOYHUK
CBETa C YaCTOTOM V OCBEIIACT KaTOJbl IByX Baky- 5K
yMHBIX (poTod716MEHTOB “1” U “2”, n300paKEeHHBIX )
Ha JICBOM pHCYHKe. BoibTraMiiepHble XapaKTepH- ,
CTHUKH BO3HUKAIOIICTO MPU 3TOM B 1ienH poToToKa / =20 -Up |

NOKa3aHbl Ha TIPAaBOM PUCYHKE, TJIe KpuBbIe “1” U “2” COOTBETCTBYIOT MOAKIIOUEHHIO (POTOIIEMEH-
ToB “1” m “2”. Ucnonb3ys 3akoHbl (oTod(PdeKTa, onpeaeauTe Kakol U3 KaToI0B HMEET OOJIBIITYIO
paboTy BBIXOJA W HAWUTE BEIMYMHY OTHOIICHUS pabOT BBIXOJIA 3TUX KATOJIOB MPHU YCIOBHH, YTO

hv
U, = 20 rae h — nocrosinHas [lnaHka, e — Benm4yrHa 3apsaa diekTpoHa. OTBeT 000CHOBATH COOT-
e

BCTCTBYIOIIUMH BBIYUCIICHUAMMU.

9. KontponpHslii Bonpoc. Bo30yxk1eHHBIH aTOM BOI0pOa UCITYCTUI (POTOH, OTHOCSIIIIUICS K CIIEK-
TpanbHOU cepun banbmepa. OrieHuTe BO3MOXKHOCTD TOTO, YTO B JAJIBHEUIIIEM 3TOT aTOM UCIYCTUT
¢$oTOH cBeTa B BUAUMOM YEIOBEUECKOMY TJ1a3y YacTH ONTUYECKOTo criekTpa. OnpeaennTe BO3MOX-
HBII UHTEPBAJ JUIMH BOJIH AalibHelIero nu3nydeHus. OTBeT 000CHOBATh U MOJITBEPAUTD C ITIOMOIIBIO
bU3NYECKUX 3aKOHOB U (DOPMY L.

10. KonTponbHbiii Bonpoc. MiMerommiicss paioakTUBHBIA 00pa3el] COACPKUT HECTAOMIIbHBIC sapa
JIBYX pa3HbIX U30TOMOB: si/Ipa MEPBOT0 U30TOIA UMEIOT MEePUOo/ Notypacnaaa, paBHelii 1 MunyTe, a
s/ipa BTOPOr0 U30TOIA — MEPUO/I TToTypacnana, paBHbIM 2 MUHYTaM. AHaJIA3 MTOKa3aJl, YTO B UCXO/-
HBIII MOMEHT BpeMeHu oOpaserl Ha 89,89% coctouT u3 siaep nepBoro u3orona u Ha 11,11% - u3 sauep
BTOpPOT0 HU3oTona. J[Js mpoBeneHus SKCepruMeHTa He0OX0IMMO, YTOOBI YUCIIO siIep KaKJI0ro U30-
Toma B oOpasie ObUIO0 OAMHAKOBBIM. OIEHUTE BO3MOXKHOCTh TOTO, YTO CITYCTSI HEKOTOPOE BPEMsI
YHCIIO sIIep IBYX JAHHBIX M30TONOB B 00pasiie cpaBHseTcs. Eciu 3T0 BO3MOXKHO, TO Yepe3 Kakoi
MIPOMEKYTOK BpeMeHH 3TO mpousoraeT? OTBeT 000CHOBATH U OJATBEPAUTH (HOPMYIIaAMHU.

4. OueHo4YHbIe cpeAcTBa (OLEHOYHBbIE MATEPHAJIbI) AJIsl IPOBEACHHUS MPOMEKY-
TOYHOH aTTecTaluu 00y4YarIIuXcs (3alUUThl KYPCcOBOH padoThl (IIpPoeKTa)) 1Mo
AUCHHILIMHE

3aHATHS YKa3aHHOTO THIA HE TIPEyCMOTPEHBI OCHOBHOU ITpo(eccnoHabHOM 00pa3oBaTeb-
HOH IIPOrpaMMOM.



	8. Контрольное задание. Укажите формулу для вычисления приращения энтропии идеального газа при изобарном охлаждении:  а) ;        б) ;
	в) ;         г) ;     д) ;      е) ;      ж) нет правильной формулы;
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