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1. Conep:xaHue caMOCTOSAITEIbHOM PadOTHI CTYAEHTOB MO AUcUUILIHHE “ Du3uka”
U MOPSIIOK €€ BbIMOJTHEHUSI

Coxkpamienue 00bEMa ayIUTOPHBIX 3aHATHI NPU U3yYCHUU TUCHUILTHHE “Dusuka” B Tynl Y, mpuBeso K TOMy, 4TO B y4eO-
HBIX IJIaHaX OOJBIIMHCTBA CICHUANTBHOCTEH U HanpaBieHui moarotosku ot 50%mo 70% BpeMeHH, OTBOIUMOIO Ha M3YUCHHE
9TOM IUCIMILIMHBI, IPEIHA3HAYCHO TSI CAMOCTOATCIILHON BHEAYAUTOPHON paOOTHI CTYAEHTOB. LIeabI0 3TOM PabOTHI SBJISIFOTCS:

--- 3aKpPCIUICHUC 3HAHUHN W HABBIKOB, IMOJTyYCHHBIX CTYACHTAMH MIPH U3yYCHUH JUCIUILTNHBI «DU3MKa» Ha ayTUTOPHBIX 3aHATHSX;
--- 3a/1a4a HAYIUTHCS CAMOCTOSTEIBHO paboTaTh ¢ yueOHOI IuTepaTypoi U pecypcaMu MIHTepHEeTa, CAMOCTOSTEIHFHO HAXOIUTD U

00pabarpIBaTh HEOOXOAMMYIO HH(OPMAIINIO, OTICHUBATH €€ IPUTOTHOCTD U JAEJIaTh BBIBOJBI O €€ ITOJIE3HOCTH;

--- CaMOCTOATENbHAs TOATOTOBKA KO BCEM KOHTPOJIBHBIM M aTTECTAIIMOHHBIM MPOIEIypaM, IpeayCMOTpEeHHBIM paboueil mpo-
rpamMMoO¥l CIeIuaIbHOCTH.

CamocrosTenbHas padoTa ABIACTCS HEOTHEMIIEMOI YaCThIO BBHITIOJIHEHUS y4eOHOTO IJIaHa CTYACHTA NIPU W3YIEeHUH Kyp-
ca (usuku. HeBBINOIHEHUE B CPOK MEPOIPHUATHI MO CAMOCTOSATEILHON paboTe, MPeayCMOTPEHHBIX pabovel MporpaMMoOn, CUu-
TaeTCs HEBBIITOJHCHUEM YYEOHOTO TIaHa U BEJICT K HE JIOIYCKY CTYJICHTa K 3K3aMCHY .

CamocrositenbHasi paboTa BBITOJIHSIETCS ¢ IPUBJICYEHHEM BCeX MH(POPMAIIMOHHBIX BO3MOKHOCTEH (Oubimnorexa Tynl'yY
— yueOHast, MOHOTpaduuecKast, HepHoIUUecKas JINTePaTypa, HEKTPOHHbIE CpecTBa nHpopMalwu — Inet, xpyroe).

B nepyto ouepens, pabodas mporpaMMa MpeayCMaTPUBAET BBIIIOJHCHHUE CTYACHTOM TPEX CICAYIOIIUX OCHOBHBIX BHIIOB

CaMOCTOSATEIILHOW BHEAYAUTOPHOU pabOTHI B TCYCHUE CEMECTPa!

1)moAroToBKA K BBIMOJHEHUIO paboT JIaDOPaTOPHOTo MPAKTUKYMa, MPEIONArarolias caMOCTOSITEIbHOE U3yYeHUE TeOPETH-
YECKHX OCHOB HCCIICAYEMBIX B paboTax (u3mueckux mporeccoB. YacTo Takoe u3ydyeHHe CTYJCHTY MPUXOIUTCS MPOBOIUTH JI0 TO-
r'0, KaK COOTBETCTBYIONIMI y4eOHBIM MaTepuall OyeT U3JI0KEH NP YTCHUH JICKITUH;

2)IOATOTOBKA K BBITIOIHEHHIO ABYX KOHTPOJBHBIX paboT, BKIIOYAOIINX PEIICHHE 389 110 OOIINM [UTS BCEX HAIPaBICHHI
obyuenus Temam. [TogpoOHO paccMOTpeTs Bce BO3MOXKHBIE PA3HOBHAHOCTH TAaKUX 33/a4 BO BPEMs HEOOIBIIOTO YUCIA ayIUTOP-
HBIX MPAKTHYECKUX 3aHATHH He yaaérces. [1o3ToMy CTymeHT JOJDKEeH MMETh 00pasIlbl TaKWX 3a1ad M MPUMEPHl X PEIICHUH s
CaMOCTOSATEIIFHOT'O 03HAKOMJICHHS M IOJATOTOBKH K KOHTPOJIBHBIM padoTam;

3)MOAroTOBKA K BEITIOIHEHHIO TEKYIIMX ATTECTAIMOHHBIX TIPOIIEAYP PyOEKHOTO KOHTPOJIS U K MPOXOXKACHHIO TIPOMEKYTOU-
HOW aTTeCTallM B BUJC K3aMCHA WU 3a4éTa. DTH MEPONPHUITHS MPOXOAIT B (JOPME BBIIIOIHECHUS TECTOBBIX 3a/IaHUM, BKIIIO-
YaIuXx 1 0oJiee MPOCTHIC 3alaHusI, IPOBEPSIONIUEC YMEHUS U HABBIKU CTYJICHTOB, M 00JIee CII0KHBIC TECTHI, IIPOBEPSIOIINAEC YPO-
BEHb BJIAJICHUS] M3YYCHHBIM MaTepuajioM. s caMOCTOSITENIbHOM MOJATOTOBKU K TEKYIIMM aTTECTAlUSM U K DK3aMEHY CTYIEHT
JIOJKEH O3HAKOMUTBCS C IPUMEpPaMH TaKUX TECTOB.

Becw Teopernueckuii Marepuain A HOATOTOBKU M cladM JIabopaToOpHBIX palboT 1Mo (u3MKe, BHIOJIHEHHE KOTOPOH mpeny-
CMOTpeHO paboyeli MporpaMMoi, CTYICHT MOXKET HAaiTH B CIIEAYIOLIMX YUEOHBIX OCOOMSX, pa3padOTaHHbBIX Ha Kadeape Gpuznku:

--- Konmmakos 1O. H., Kaxapckas C.E., SIkynosa E.B. Mexanuka. MosekyisipHast (pu3uKa: pyKOBOJICTBO K ITPOBEJCHUIO CaMO-
CTOSITENBHON PabOThI CTYCHTOB: y4eOH. mocodue [DaekTpoHHbIN pecypc]/ DeKTpoH.TeKCTOBbIe nanHbie. — Tyuna : 31a-Bo
Tynal'V, 2020.— 208&. .— ISBN 978-5-7679-4250-3.

--- Kommvakos 1O. H., Kaxapckas C.E. ®usuka. D1eKTpoMaraeTu3M: pyKOBOJCTBO K MPOBEACHUIO CAMOCTOSTEIILHON paboThI CTY-
JIEHTOB. y4eOH. mmocobue [DnekTpoHHbIi pecypc]/ DnekrpoH.TekcToBbie ganHbie. — Tyna : U3a-so Tynl'Y, 2017.— 15G. .—
ISBN 978-5-7679-33915-2.

--- Koimvakos 1O. H., Kaxapckas C.E., flkynoBa E.B. OnTrka. OCHOBBI KBaHTOBOU ()M3HKH: PYKOBOJICTBO K MPOBEACHHUIO CAMO-
CTOSTENbHOU paboThl CTYIEHTOB; y4eOH. IIoco0ue [DneKkTpoHHbIi pecypc]/ DeKTpoH.TeKCTOBbIE JanHble. — Tyia : U3a-Bo
Tynl'Y, 2019.— 208. .— ISBN 978-5-7679-4250-3.

B 3THX e MocoOusiX MPUBE/ICHBI IPUMEPHI 33/1a4, KOTOPBIE CTYASHT MOXKET MOJIY4UTh BO BPEMsl IIECTH KOHTPOJIbHBIX
pabot B TeucHue 2-4 cemectpa o0ydeHus AucUILInHE “Du3nKa”, a TakKe 00pasiipl UX pelieHus. Bo BpeMs ayaIuTOPHBIX IpaK-
TUYECKUX 3aHATUH U, IJTABHBIM 00pa3oM, BO BPEMsl CAMOCTOSTEIbHOM MOATOTOBKH K BBITIOJTHEHUIO KOHTPOJILHBIX PabOT CTYACHT
00513aH 03HAKOMUTHCS C YCIOBHSMU 3TUX THUIIOBBIX 3a/1a4, OHATh UX COJICPIKAHUE U METOJIbI PELICHUS.

JIJis HOArOTOBKY K TEKYIIMM aTTECTALIMOHHBIM MPOIIEypaM PYOeKHOTO KOHTPOJIS B TCUCHHE KaXKIOTO CEMECTPa U K dK3aMe-
HaM WM 3a49eTaM 10 (H3UKE CTYACHT JODKEH CAMOCTOATEIHEHO 03HAKOMHUTRCS ¢ IPUMEpaMH TECTOBBIX 3aIaHIH 1 OBJIAIETh TEO-
PETHYECKUM MaTepHaIoM, HeOOXOANMBIM JJIS X BBIOJHEHHUS. [IprMeps! Takux 3a1aHUH, IPOBEPSIOMINX MTOTyYCHHbBIC 3HAHUS U
yYMEHUsI, IPUBEJICHBI B CIIeAYIOIIEM pa3eine 2A. 3afaHus AJsi NPOBEPKH BIIaJCHUs N3yYSHHBIM MaTepuanoM — B paszene 2b.

B cnydae oTCYTCTBUsI HA KOHTPOJIBHBIX MEPOMPHATHSAX 110 yBAXKUTENbHOW npuunHe (00JIe3Hb, U T.I1.) CTYACHTY MOXET
OBTb MPEIOXKECHO WIIM BHINOJHUTH HHANBUIyaIbHBIC TOMAIIHKE 3aJIaHMs B BUAE 3a/1a4, MJIM TIOATOTOBUTB M B YKa3aHHBIH CPOK
C/1aTh CaMOCTOSTENILHO BBITNIOJIHEHHBIH pedepaT 1o NpeiosKeHHBIM TIPEroiaBaTesieM TeMaM (GpHU3HKH.

[Topsiiok BEINOIHEHHS ¥ IPUMEPBI MHAWBUIYaJIbHBIX JOMALIHUX 33/laHUH IPUBECHBI B pa3zene 3.

[Topsinok BeimoHEHUS ¥ opopMIiIeHHs pedepara, a TakxKe IPUMEPbl TeM IPUBEICHBI B pa3aenax 4-5.

CrHcoK peKOMEHIOBAHHOM JJIsl CAMOCTOSATENBHOTO H3yYeHHs YUeOHOM TMTepaTyphl npuBeeH B pasaene 3. Koncmekr
JIEKIH 1o aucuuiuinge “®@usnka”, a TakKe Apyrue yueOHsIe MOoCoOUs IS N3yUYEHHs Kypca PU3UKH, IPEAHa3HAUCHHBIE IS CTY-
nenroB Tynl'Y, pasMelnens! Ha caiire kadeapsl Gusuku Tyal'V http:/physics.tsu.tula/ruBaecs e cTyAeHT MOXKET HalTH (aii-
JIbl YKa3aHHBIX BBIIIE [IOCOOUH I CAMOCTOATENBHOM MOATOTOBKH, & TAKIKE BCE MaTEPHUaIbl 1JIs IIOATOTOBKH K BHIIIOJIHEHUIO U K
cllaye TEOPETHIECKUX OCHOB BCEX JIA0OPATOPHBIX paboT, MaTepUaIbl Ul MOATOTOBKH K KOHTPOJbHBIM paboTaM M K aTTeCTalu-
OHHBIM TIPOLIELYPaM.




2. [IpuMepsl TeCTOBBIX 3aJaHUI TEKYIIMX aTTECTAIMOHHBIX MPOIIEAYP U SK3aMECHOB
2A. TecToBbIe 3a1aHusI 151 MPOBEPKH MOJTYYEHHBIX 3HAHMI

B aTOM pazzelie NPUBOASTCA NMPUMEPHI TECTOBBIX 3aJaHMUM, MPEUIAraeMBbIX CTYAEHTaM B IPOLIECCE TECTUPOBAHMS IPH
NPOBEAECHUH JBYX TEKYIMX aTTECTALMI B TEUEHHE CEMECTPA, & TAKIKE BO BPEMs DK3aMeHa WIIM 3aueTa. TeCTOBBIE BOIPOCH! Pas-
OUTHI 110 TEMaM, COOTBETCTBYIOLIUM MOPAIKY M3ydeHHs yueOHOro marepuajia. OOpMyIMpOBKA TECTOBBIX 3aJaHMM, NPOBEPAIO-
IIMX IPUOOPETEHHBIE YMEHHA U HABBIKU, PELYCMATPUBAET BHIOOP OTBETA, HO ITHU JKE 3aJaHHUS MOT'YT OBbITh MPEIJIOKEHBI HA K-
3ameHe (3ayere) Oe3 BApHaHTOB OTBETA.

Jli1s OTBETA HA TaHHBIE TECTHI HEOOXOAMMO UMETH IIPEACTABICHUS 00 OCHOBHBIX SBJIEHUSX M 3aKOHAX MEXAHUKH, MOJIE-
KYJSPHOU (DU3HMKU M OCHOB TEPMOIAMHAMHKH. [IJIsl 5TOT0 HEOOXOUMMO O3HAKOMUTBCS ¢ STHUMH 3aKOHAMH U GOpMyJaMH (DH3HKA B
MI000M yueGHOM MOCOOMH MM Ha JIEKIMOHHBIX 3aHATHSAX. [IpeamoaaraeTesi, 4To Mpu MOArOTOBKE CTYAEHT OYIeT CaMOCTOATEb-
HO MCKaTh TPAaBUIIBHBINA OTBET, HO JUIS KOHTPOJIS MPABHILHBIE OTBETHI MOKHO HAWTH B TIOCOOHSX IS IPOBEAEHUSA CAMOCTOATENb-
HOM paboTEI, MEPEYHCIICHHBIX B paszere 1.

1. KnnemaTnka KpUBOJHMHEHHOT0 MOCTYNATEIbHOTO IBH/KEHUSI

1.1. Ha pucyHke u3o0paxkeHa IUIOCKas KpHBas, Ha3blBaeMas kioTounoi (cmupansio Kophro). Touka A
JIBUKETCSI BJOJb TOM KPUBOW B HANpaBIEHUH, YKa3aHHOM CTPEJIKOIl, C MOCTOSHHON MO BEIMYUHE CKOPOCTBIO. A
IIpu »TOM BenuuuHa €€ MONHOrO YyCKOPEHUS:
a) paBHa HyNO; 0) MOCTOSHHA U HE paBHA HYJIO; B) YBCIMYHMBACTCS; [I) yYMCHBIIACTCS,

1.2. YacTuua OBHKETCS MO KPUBOIMHEIHON TPACKTOPUH C MOCTOSHHOW MO BeIHYHHE (MOIYJI0) CKOPOCTH, a BEIUYHHA
e€ yCKOpeHHs1 yMEeHbIIaeTcst co BpeMeHneM. [1pu aTom (BbIOepuTe OTBET): ) 3TH YCIIOBHUSI HEBO3MOIKHBI,
0) pacrter BeaMYMHA HOPMAIBHOTO YCKOPCHHS YaCTHULIBI; B) paguyc KPUBH3HBI TPACKTOPUH YBEINIHBACTCS;
I) BeIMYMHA HOPMAIBHOTO YCKOPCHHS YACTUIIBI HE U3MEHSICTCS, 1) paanyc KPUBU3HBI TPACKTOPHU YMCHBLIACTCS,

1.3.MarepuanibHast Touka M 0e3 TpPeHHUs CKOJIb3UT B MOJIE CHJIbI TSDKECTH 110 TJIaJKHM CTeHKaM chepuye-
CKOM CHMMETPHYHOM siMbI (A ¥ B - HaMBBICIIHE TOYKH HOABEMA). [IpH 3TOM BEIMYMHA ITOJHOTO YCKOPEHHS TOYKH AE M C‘B
M (ykaxuTe MpaBUIIbHBIA OTBET): a) paBHa HYJIIO B Touke B; 6) paBHa HyJII0 B HHKHEW Touke Tpaekropuu O; D
B) paBHa YCKOPEHHIO CBOOOHOTO TAJCHUS § BO BCEX TOYKAX TPACKTOPHH; T) HE paBHA HYJIIO M HE paBHa (;

1.4. Kamenb 6pocuiu 1oj YIjiaoM K T'OPH30HTY CO CKOPOCThIO V(. Ero TpaexTopus B Hol€ TAKECTH : ﬁ
E

\Y
H306pa>KeHa Ha pUCYHKE. COHpOTI/IBJ'IGHI/IH BO34AyXa HET. Benuunna HOPMAaJIbHOT'O0 YCKOPCHUA an Ha y4aCTKE A

A-B-C: a) YMEHBIIAETCS, 0) yBEIIMUUBAETCS; B) HE M3MEHSETCS;

1.5. MatepuanbHast TOUKa IBHXKETCS 0 KPUBOJIMHEHHOM TPACKTOPHH, IPUYEM B HEKOTOPBIH MOMEHT BPEMCHH BEINYHHA
e€ ckopocTH paBHa V = 2 M/c, BeMYMHA TAaHTCHIHAIBHOTO YCKOPEHHUS paBHA a; =1 M/c? | Bemmuuna paanyca KpUBHU3HbI TPACK-
Topuu paBHa R =4 M. BelnunHa MoJHOrO YCKOPEHHs TOYKH B JaHHBIH MOMEHT BPEMEHH PaBHA!

a)0; 0) 2w/ B) \/é mlc% r) \/E Ml ) \/E mlc% e) \/6 m/c%

1.6. Yactuiia IBHXKETCA 110 OKPYXKHOCTH paguyca R ¢ mepeMeHHON CKOpocThio. BpemenHom
rpaduK 3aBHCHMOCTH TPOEKLIUH Vi 3TOH CKOPOCTH Ha KacaTeJbHOE K TPAeKTOPHU HampaBiieHHe T
[OKa3aH Ha PUCYHKE. B Kakoi M3 yKazaHHbIX HA PUCYHKE MOMEHTOB BPEMEHH BEIMYMHA [OJHOIO YC-
KOPEHHUS YaCTHIbI & PAaBHA HYJIO?
a)nput=0; 6) mputy B) mputy 1) nputs; n)npuOwu t3; €) az0;

1.7. MatepuanbHasi TOYKa JBHXKETCSI BJOJIb KPHBOJIMHEHHOI TPAaeKTOPHH, NpHYeM BeInvnHa (MOIYIb) CKOPOCTH 3TON
TOYKH MEHSETCS CO BPEMEHEM t IO 3aKOHY V(t) =2t° -6+ 4,m/c . B xakoii MOMEHT BpeMeHH t BEKTOP IOJIHOTO YCKOPEHHUS
TOYKH OyZAET NepIIeHIUKYISIPEH TPAEKTOPHUN? a)lcum2c; ©0)15c; B)3c; r1)dc; nmOcC; e)Hukorma;

1.8. MarepunanbHasi TOUKa HaYMHAET JBUTAThCS 10 KPYrOBOM TPAGKTOPHM C MOCTOSHHBIM IO BEJIIMYUHE TaH-
TeHI[HAIBHBIM yCKOpeHueM &a; = Const. Ilpu sTom BemnuuHa Tanrenca tg6 yria Mexmy BEKTOPOM V CKOPOCTH TOY- @W
a

KM ¥ BEKTOPOM €€ TIOJTHOTO YCKOpeHHsI a OyIeT M3MEHSTHCS CO BpeMEHeM IO 3aKOHY:

a)~}; 6)~t2; B) ~t; r)~i3; )1)~i2; e)~t3; x) tgB = const;
t t t

1.9.Touka HaYMHAET IBUTATHCS 10 KPUBOJIMHEHHON TPACKTOPUH, MPUYEM M TAaHTCHIIMATBHOE, U HOPMAIILHOE YCKOPEHUE
TOYKH BO3PACTaIOT CO BpeMeHeM 1o nmHelHoMYy 3akoHy: 8; = consti, a, =constt. [To kakomy 3akoHYy OyAET H3MEHSATHCS CO

BpeMeHeM paauyc KpuBu3HbL R Tpackropun?  a) R~1/t; 6) R~ 2 B) R~t; 1) R~]/ ; m) R~ £;
1.10.MarepuanbHas TOUKA HAUMHAET JBUraThCS 10 KPYrOBOM TPAEKTOPHH € PAAMYyCcoM R, mpuueM BelUuMHA € MOJHOTOo
YCKOPEHHS BO3PACTAET CO BpeMeHeM t Mo 3aKOoHy, a =4/ +Bt4 , TI€ 0 ¥ 3 — MOCTOsIHHBIE BeaudnHbl. Kak OyaeT 3aBUCETh OT

BpeMeHH t BemM4KMHA CKOPOCTH TOYKH?  a) V = constift ; 0) v= const?; B) v=consti; 1) v=const
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1.11.I‘IaCTI/IHa JABWXXCTCS I10 KpHBOHHHeﬁHOﬁ TPACKTOPUU CO CKOPOCTHIO, BEJIMYNHA KOTOpOﬁ YMEHBIIACTCA CO BpEME-

HeM U TI0 3aKOHY V(t) = A/t. Tlpu 3TOM paauyc KpMBU3HBI TPAEKTOPUM B MECTE HAXOXKJIEHHS YACTHIIBI BO3PACTAET CO BPEMEHEM

t 1o 3akoHy R(t) = B[¥. 3nech A U B — MOCTOSIHHBIE BETMYMHBL. UTO ¢ TeUeHHEM BPEMEHH MPOUCXOINT C BEITMYWHOW TIOJTHOTO
yckopenus yactunbl? OHa:  a) yBelUUUBaeTCs; 0) HEe U3MEHSETCSI, B) YMEHBIIAETCS; T) JJIs OTBETA HEJOCTATOYHO JAHHBIX;
2. KuHeMaTHKa BpalaTeJIbHOTO IBHKEHUS
2.1. Yacruma [JBIKETCS BIOJNb OKPY)KHOCTH ¢ paguycom 1 ™ B COOTBETCTBUH C YypaBHEHHEM

¢(t) = 2T[('[3 -12t%+12 - 24), rae ¢ —yroa B panuanax, t—Bpems B cekyHaax. OTHOLIEHHE BEJMYUH €€ HOPMaJILHOTO M TaH-

TEeHIHMAILHOTO YCKOPEHUi @,/8 BMoment t =1cC pasno: a)0; 6)2r;, B)3m 1)6r 1x) 9  e) 18t k) 36m

2.2.YacTuia OBIXKETCS BIOJIb OKPY)KHOCTH B COOTBETCTBUU C ypaBHeHueM (1) = 2T[('[2 -6t + 12) , Tae ¢ —yrou B pa-

nuanax, t—Bpems B cexyHnax. Eciu B MoMeHT t =6 C BeauuMHAa CKOPOCTH YacTHIbl paBHa 1 M/c, To paauyc OKpykHOCTH (B
MeTpax) paBeH: a) 1m; 6) J2m; B) 1/4m; r) 1/8m; ) 1/12m;

2.3. Jluck Bpamaercst BOKpYr OCH Z, U3MEHssl IPOEKLHIO YIJIIOBOM CKOPOCTH, KaK NOKa3aHO Ha pH-
cynke. Ha kakoM ydacTke rpaduka 3aBUCUIMOCTH (W, (t) 1 BEKTOP YTJIOBOH CKOPOCTH (), M BEKTOP YIJIIOBOTO

YCKOpEeHHsI € HaIpaBIeHbI 110 ocu Z ? a) 0-A; 06) A-B; B)B-C; r1)C-D;

2.4. JTuck BpaimaeTcs BOKPYT 3aKPEIUICHHON OCH C YIJIOBOH CKOPOCTBIO, 3aBHCUMOCTh MPOESKIHH KO-
TOPO Ha OCh BpallleH!s OT BpeMeHu t mokaszaHa Ha pucyHke. Ha kakoil yroy moBepHETCS JUCK 32 BpeMs
O0<t<6c? a)Opax; 6)1lpax; B)2pax; r)3pan; x)4pan; e)5pan; x)6pan; 3)7pan;
M) HET MPaBUIILHOTO OTBETA;

2.5. Teno naunHaer BpamaTbCsa U3 COCTOSHHUS IIOKOS BOKPYT OCH Z C YIJIOBBIM YCKOPECHHEM,

. €z, pan/c?
MPOEKIIHS KOTOPOTO M3MEHSETCS CO BPEMEHEM, KaK IOKa3aHO Ha Trpaduke crpasa. B Kakoid MOMEHT , [T
BPEMEHHM YIJI0Bas CKOPOCTh BPALIECHHUS Tella JOCTUIHET MAKCHMAILHON BEJINYUHBI? .
a) 2c; 6) 3¢; B) 5¢; r) 10c; TN 6 e
-2
€,pan/c2 2.6. Teno HauMHACT BPAIIATLCS 0€3 HAYANBHON CKOPOCTH BOKDYI 3aKpem-

JIEHHOM OCH. 3aBUCHMOCTD IPOEKLMHU YIJIOBOTO YCKOPEHHS Ha OCh BPALIEHUS OT Bpe-
MeHH t mokasaHa Ha pUCyHKe cieBa. Kakol OyneT BeJMYMHA YIJIOBOM CKOPOCTH BpAIEHHs TeJld B MOMEHT
BpeMenu t = 4 c? a) 1pan/c; ©6)2pan/c; B)3pan/c; r)4pan/c; n) Span/c;

2.7. MaTepI/IaHLHaH TOYKa HAYMHACT BpalllaTbCAd MO prl"OBOﬁ TpacKTOpUU 0e3 HavalbLHOM CKOPOCTH BOKPYT 3aKpCIJICH-
HOM OCH C IIOCTOSIHHBIM YIJIOBBIM YCKOPEHHUEM €, U UMECT B HeKOTOpLIﬁ MOMCHT BPEMCHH YTJIOBYIO CKOPOCTbH Bpalll€HUsA, PaBHYIO
. quy B 3TOT MOMCHT BPpEMEHU paBHO OTHOILIECHUEC v/a CKOpPOCTH V TOYKH K BEIIMYUHE e€ IoJIHOro YCKOpE€HU a?

w Ve2 + ot Ve2 +w? e Ve? + |
a) 7=—=1 0) 7 , B) D) 1 ) ;
€2 +w € €2 +w w
2.8. Toyka M Hayajga BpamaThCs 110 OKPYKHOCTH paanyca R, mBurasce mo gacoBoi crpeinke. I[Tpoexiwst 5

€€ yrioBoil CKOPOCTH Ha OCh BpallleHHsI MEHSETCsS CO BpeMeHeM t IO 3aKOHY oo(t) =at —Btz, rae o =2 pazx/cz, 3
3 _ N \2 -
B=1pan/c®. Vkaxkure HampaBieHUs BEKTOpPa YCKOpPEHHs & TOYKM B MOMEHTHI BpeMeHHM {=1C m tp, =2cC: \/ﬁ v

a)2u4d; 6)3u2; B)3u4d;, r)4u2; n) 3ub;

2.9. BennunHa yriia IOBOPOTa JUCKA BOKPYT 3aKPEIUICHHON ) ® 10 ® o) ®
OCH BpallleHUs 3aBHCUT OT BpeMeHH [ M0 3aKOHY (I)(t) =at —Btz, 1/1 U ‘) ¢ ‘k !’ ’\ L/ t
rlie o - TIOJIOKHUTENbHAS, & B - OTpULATeNIbHAS KOHCTAHTBI. Y KQXUTE a) 0) B) r) ) e)
NpaBWIbHbIE TPa(UKN BPEMEHHOM 3aBUCHMOCTH IPOEKIMH YrioBoW /& e e & 1e 1e
CKOPOCTH ® Y YTJIOBOT'O YCKOPEHHUSI € HA OCh BPAIICHUSA L ! ! k ! ! 1
A) b)

B) ) J0 E)
3. IlI/IHaMI/IKa MOCTYNATEJIBbHOT0 IBMKCHUSA U 3AKOH COXPAaHCHUA UMITYJIbCa

3.1. Ha Teno, nMeBiiee UMIyJIbC Pq, B TeUYECHHE KOPOTKOrO BpeMeHH At nelicTBOBa)I MM-

MyJIbC CHJIIBI EAt (cm. pucyHoK). UeMy cTaja paBHa MOCIIE STOrO BEIMYMHA UMITYJIbCA Teaa?
a) 7kr-m/c; 6) 3xr-m/c; B) 2kr-m/c; r)4xr-m/c; ) Skr-mlc;




3.2. TeHHUCHBIIT MY JIETEJN ¢ UMITYJIbCOM [} B FOPHU30HTAJBHOM HAIlIPaBICHUH, KOTAA TEHHUCHCT IPOM3- | K£°M/ L

BEJI 110 MsI9y Pe3Kuil yaap co cpengueil cunoi 42,4 H. M3MeHuBIIMIiCS UMITYIBC M4 CTaNl paBHBIM Py (MacmTad [T LATT1]

yKa3aH Ha pucyHke). Bpems ynapa pasuo:  a) 0,2¢; 6) 0,3¢; B) 0,01c; r) 0,02¢; x)0,1c; EENANEN
1

3.3. MatepuanpHast Touka M JIBIXKETCSI IO OKPYKHOCTH CO CKopocThio V. Ha puc.l nokaszan
rpaduK 3aBUCUMOCTH IIPOEKIIUM CKOPOCTH Vi Ha KacaTelbHOE K OKPYXKHOCTH HanpasieHue T .Ha puc.2

YKa)KUTe HaIpaBJIeHUE CUJIBI, IeficTByIOIIEH Ha TOUKy M B MOMEHT BpeMeHH ;.
a) 1; 0) 2; B) 3, r) 4,

HanpasJieH1ue

3.4. MatepuansHast Touka M 1BroKeTcs 1o mapabone B yKa3aHHOM Ha pHC.1 HampaBiIeHHH. IDasneHe

I'paduk m3MeHeHUs cO BpeMEHEM BEIMYHMHBI €€ CKOpOCTH mpuBeAeH Ha puc.2. Ha puc.l mokazano
MoJIOKeHHe Toukd M B MOMEHT BpeMeHH tp. YKaxuTe Ha 3TOM PUCYHKE HAMpaBJCHUE CHJIbI, ACHCT-
Bytoliell Ha Touky M B MOMEHT BpeMeHH ty:

)l 62 B3 04 Puc.l M

3.5. BekTop uMITy/IbCa 4aCTHUIBI H3MEHACTCS CO BpeMeHeM t 1Mo 3akoHy P = O(t3/2, e | — OpT JIeKapTOBOI CHCTEMBI
KOOpJIUHAT, O — MOJIOKUTENbHASI KOHCTaHTA. YKaXuTe a) g Ia B\ f D /:[) e KN
MIPaBWIBHBIN TpadUK BPEMEHHON 3aBUCHUMOCTH MOMIYJIS — ]/ ,}\ l/ 1/
(BenuuuHBI) CHIIBI, JEUCTBYIOIIEH HA YaCTHILY: 0 4 0 4 0 4

3.6. VIMIynbCc 9acTHIBI C MacCOoil M, HAXOMASAIICHCS B MOMEHT BpeMeHU t = 1 ¢ B TOYKE C KOOPJMHATAMH

x=y=1 M, MeHsieTCA CO BpeMeHeM 10 3akoHy P =iat> + JBt3, rae 1,] — OpTHI AeKapTOBOii CHCTEMbI KOOPAMHAT

o=-1 krl/c*, B=+1xr Mi/c? . Vkaxure Ha PHCYHKE NPaBUIBHOE HAIPABICHUE BEKTOpA CWIBI F , meiicTByromei

Ha 4acTHIly B MOMEHT Bpemenu t = 1c.

3.7.3aBHCHMOCTB OT BPEMEHH MPOEKIUU Ha OCh X CHIIBI, IEHCTBYOMICH Ha (PU3NIECKOE TEJI0, IOKa3aHa
Ha pucyHKe. B HaganbHbIi MOMEHT BpeMeHH to = O mpoekiust uMITyJIbca Tejla Ha OCh X Oblia paBHA HyJH0. B
MoOMeHT t = 7 ¢ ona OyJer paBHa:

a) 1kr-m/c; 6) 2xr-m/c; B) 3kr-m/c; r1)4xkr-m/c;  n) dxr-mlc;  e) 6 kr-m/c;

3.8. MaccHBHBI WIHYP TAHYT C CHION F , ¥ OH ABMKETCS 6e3 TPEHMs 110 TOPH30HTAIBHOMN IUIOC-
KOCTH ¢ yckopenueM a . [Ipu 5TOM B CEYCHUU, HAXOAMIEMCS Ha YKA3aHHOM Ha PUCYHKE PACCTOSHUHM X OT
MPOTHBOIIOJIOKHOTO KOHIIA IIIHYPa, CHJIa HATSHKEHUS [ITHYpa:  a) OJWHAKOBA TIPH JIFOOOM X;
0) YMEHBIAETCS C YBEIMYCHHEM X;  B) BO3PACTAET C YBEIMUSHUEM X;  T) IS OTBETA HaIO0 3HATH BEJIMUMHBI M U &;

3.9. Ilocne CTONKHOBEHUS JABYX IUIACTUJIMHOBBIX IIAPOB, UMEIOIIUX OJMHAKOBBIE MAaCChl M, U JICTCBIIMX BO

m
B3aUMHO HepHeH[[I/IKyﬂﬂpHI)IX HaHpaBﬂeHI/IHX C OJUHAKOBBIMHU I10 BEIIMYUHEC CKOpOCTf{MI/I, BCIIMYHMHA I/IMHyﬂbca CIIAII- iv
IIMXCS [IIAPOB OKa3aJIach PaBHOU p. BennurHa CKOPOCTH KaKI0TO U3 [IaPOB 10 CTOJIKHOBCHHS ObLIA paBHA! m 3
P. o2P. V3P,  V2p. . p. p .
ay—; 0)—,; B)——; 1) ——,; O —, €) —;
2m m 2m m m J2m
3.10.Cuapsin paspbiBaeTcs Ha 11Ba ockojika. [lepsbrit etut nos yrinom 60° k HanpaBieHUIO IBUKEHUS CHaps- /7
o—F———>p

I3, a BEIMYMHA €r0 MMITYJIbCa PaBHA BEIMYMHE MMITYJIbCa CHapsiia 0 pasphiBa: |f)l| = | ﬁ . Ilpu sToM BenmuuHA UM-
IyJIbCa BTOPOTO OCKOJIKA paBHA: a)0; 6)p; B)2p; 1)pl2; n) psin6d; e) pcos6l;

4. BeryucjieHne MOMEHTOB WHEPIHHA

4.1. B3siau YCTBIPE OAMHAKOBBIE TOHKHWE MCTAUIMYCCKUC TUIACTUHKH, UMCIO-

»
o Y 0
e By 3jummnica. Tpu MIACTHHKA pa3pe3alid Ha YeThIpe OJNHAKOBBIE YACTH, KOTOPHIE Q [N N Vel B N | |
OTOJIBUHYJIM Ha OJMHAKOBBIE PACCTOSHMA APYTr OT APYra M PAacCTABMJIM CUMMETPHYHO D N ﬁ ™
i <>
otHOcHTenbHO ocn OO' (M. pHCYHOK). VKauTe MpaBHILHOE COOTHONIEHHE Mexy I1 OF L 5w Lor 40

MOMEHTaMH WHEPIMH dTUX JeTalell oTHocuTenbHo ocu OO
a) 11<1,<14<l g 6) I1<1,=14<l 3 B) I;>1,=14>1 5

4.2.]lpe TOHKHE KBAJPATHBIC IIACTHHKH BPALIAIOTCS BOKPYT NEPICHAUKYJISPHBIX K MX IIIOCKOCTAM OCAM, 1) 1y 2) 5,
npoxozsmuM depes nentpsl C. [Tnacturka (1) umeer Maccy M u JuIdHy cTopoHsl 2a. Ilnactunka (2) uMeer maccy —
2M ¥ JTHHY CTOPOHBI d. YKaKUTE COOTHOIICHHE MEKIy MOMEHTAMH WHEPIHH TIACTHHOK OTHOCHTENHHO JTaHHBIX c |
OCeH. a) |l>|2; 6) |1=|2; B) |1<|2; <2a>




4.3.Koneco ¢ pannycom R = 2M MOKeT Bpamarbcs JInO0 BOKPYT OCH CHMMETPHH A, IPOXOIAIIEH depes A

€ro HeHTp, 1100 BOKPYT MapaiuielbHON ocu B, mpoxomsmieit yepe3 kpail koieca. MOMEHTBI HHEPLUHU KOJeca OTHO- D B
=2
CHUTEIBHO 3THX OCe paBHBI | =2 Kr 3 u lg =12 «kr 1% COOTBETCTBEHHO. Yemy paBHa Macca MKkoneca? R

a) 0,5kr; 6) 1kr; B)2kr; 1) 2,5kr; 1) 4xr; e)5kr;

4.4 Hunuuap maccel M, paguyca R 1 BeicoTo# h MoKeT Bpamarhes BOKPYT OcH A, mapauieibHOW OCH CHM- R|ds
METPHH LIJIMHIPA M NPOXOISIIEH depe3 ero GOKOBYIO IOBEPXHOCTH (CM. PHCYHOK). Maccy M MIHHAPA YMECHBLIWIH B

4 pasa, a ero paaguyc R u Beicoty h yBennuwiu B 4 paza. Bo CKoJIbKO pa3s yBENIMYMIICS MOMEHT UHEPLIMK JAHHOTO TeJia . (L
OTHOCHTENILHO OCH A? a) He u3MeHuIcs; O) B 2pasa; B)B4pasza; T)B8pa3; x)B l6pas; e€)B 32pasa;
4.5.0cs C mpoXoauT MEPIEHANKYISIPHO TOHKOMY CTEPKHIO Macchl M W 1iauMHbl | 4epe3 ero nentp C A

B
Macc, a mapaenbHas och A — uepes Kpail cTepHsa. MOMEHT MHEPIMM OTHOCHTENBHO MapajienbHoil ocu B, ml S3aSds
poxXoasmIel nocepeaune Mexay ocsmu C u A OyJer paBeH: %
3 5 3 7
2. B) “mi?; r) = ml?; ) =ml?; e) —mi?;
8 16 16 48

a) T mi2. 6) 2 mi
24 24

4.6.]IBa OAMHAKOBBIX KPOXOTHBIX IIAPUKA MACChl M KaXKAbliA ObUIN TO/BEIICHBI B OJJHOI TOUKe Ha IBYX
HEBECOMBIX HMTSX JUIMHBI | ¥ Bpamaarch BOKPYT BEPTHKAIbHOU ocH AA, MPOXOJISIIEH Yepe3 TOUKY II0JBECA.

: S
ITpu 5TOM HUTU OTKIOHsIUCH Ha yroa o = 60 or BepTukanu (CM. pUCYHOK). YTIIOBYIO CKOPOCTH BpAIlleHHs yBe- A iOC
N m

JIMYMIH 10 TAKOH BENMYMHBI, YTO HATH NPUHSIM NPAKTHIECKH TOPH3OHTANBHOE monoxkenue. Ilpn stom Moment " 1A
MHEPLHHU HIAPUKOB OTHOCHTEIBHO OCH AA  yBEIHYHUIICS:

: . 4 . 2 . : 8 . 8 ..
a)B3pasa; 0)B 3/2pa3; B)B — pa3s; I)B —— pa3; n)B4pasa; €)B —— pa3, kK)B — pa3

3 V3 3 3
4.7.]IBe crucTeMbl U3 KPOXOTHBIX MAPHUKOB, pa3MepaMy KOTOPBIX MOXKHO TIpeHeOpeyh, BpaIlaroT- A) B)

Cs1 BOKPYT OCEH, KaK IMOKa3aHo Ha pUCYHKe. MacChl MapuKOB U UX YIICHUS OT OCH YKa3aHbl HA PUCYHKE. m k!’ m 3m<C 3m
. 21
OTHolIEHUE MOMEHTOB UHEpIUU | 5 / g paBHO: Ix | 21 [ |l I

ayl/4; ©)1/2; B)3/4;, 1)1, n)dl3; e) 2; x) 4;

4.8. Toukuit 00py4, OHCK, Map ¢ OAMHAKOBBIMHU paguycaMu R M TOHKHI CTepKEHb = - = -
mHBL 2R MMEIOT OJMHAKOBBIE MacChl M M BPALIAIOTCS BOKPYT OCEH CHMMeTpHH, mpoxo- s p “2s 3is As
JIIIUX Yepe3 MEHTPhI MacC C OJUHAKOBBIMU YTIIOBBIMH CKOPOCTSAMU. PaccTaBbTe BETHYMHEI @ R j‘R—>
MOMEHTOB UMITYJIbCA 3TUX TN (CM. PUCYHOK) B MOPSIIKE BO3PACTAHHSL: \ | ™ m
a) Ly<lg<L,<L;; 06) L<Ly<L,<Ly; B) Ly <L,<Lz<Ly;

r) L <l<ly<Lg; m) L <Ly<Lg<Ly; €) Ly<lg<L,<Ly;

5. I[ﬂHaMl/lKa BpamiaTeJIbHOI0 IBUKCHUA

5.1. IIkuB pamnyca R Moxer Bpamathcsi 63 TpeHHs] BOKPYT TOPU3OHTAIbHON 3aKPEIICHHONH OCH CHMMET-
puH, npoxoasmei gepe3 ero neHTp O. K HamMoTaHHOW HA IIKWB HUTH TPUKPEIUICH TPy3 MACChl M, Magaronivi Mo
JeficTBHEM CHUIBI TSDKECTH MY . MOMEHT MHepUXH IIKUBA paBeH | = 3mR?. 3ammmmnre ypaBHEHHE JHAMHUKH Bpaia-

TCJIbHOTO ABUKCHUSA AJId MIKMBA U YPABHCHUC NTUHAMHWKU NOCTYINATCIBHOIO ABUIKCHUA [JId Irpy3a. Kakum 6yﬂeT BBITC-
Karmee U3 9TUuX ypaBHeHI/Iﬁ BBIPAKCHUE JI1 CUJIbI HATSXKCHUSA HHUTH?
a) T=mg/2; 6)T=mg/4; B)T=2mg/3; 1) T=3mg/4;

5.2. Hunuuap Macesl M u paguyca R mMoxxeT Bpamarsest 63 TpeHHs BOKPYT TOPU30HTAIBHOM 3aKpEIICHHOH 5 = |
ocu cummerpur 0. K HUTH, HAMOTaHHOW Ha IMIHHJP, IPUKPEIUICH IrPy3 HaJaroluid BHU3 TOJ ICHCTBAEM CHIIBI TsDKE- @

ctu. Cuiia HaTSDKEHUSA HUTH, HA KOTOpOﬁ BUCHUT I'py3, paBHa T= mg/3, rac g — YCKOpCHUE CBOGOHHOFO naacHus. C m T_
IIOMOIIIBIO ypaBHeHHP'I JUHAMHUKH ONIPEACIINTE, KAKUM MOXKET OBITH YCKOPEHUEC a rpy3a. J/ﬁ
. 9. 9. 29 . 39. 29 . 39. 49 .
a ’ 0) = y B) =, T)—, A) —, €) —, XK)—, 3) —,
) 9; 0) > ) 3 ) 3 ) 7 ) = ) = ) =

5.3. Hmmuap maccel M u paguyca R Mosker Bpamarscst 6e3 TpeHHs! BOKPYT TOPH30HTAILHOM 3aKperuieH-
Hol ocu cuMmMeTpuH 0. K KoHIaM nepeknHyToi 4epes3 MMIMHAP U He MPOCKaJIb3bIBAIONIEH HUTH MPUKPETIIIEHBI TPY3bl
¢ MaccaMu M H 2M, IBWXKYyIInecs oA AeHCTBHEM CHIIBI TshKecTH. CHIIBI HATSDKCHHMSI HUTH Pa3iIMYaroTcsl ¢ pa3HbIX
CTOpOH IMiuHApa Ha BennunHy AT . HuTh He mpockanb3biBaeT MO MOBEPXHOCTH LMIMHApPA. BennunHa yckopeHus

AT AT AT 3AT 20T
rpy3a moymger paBHa; a)a=—; 0)a=—; B)a=—; Ir)a=——; g a=—,
m 2m 3m m m

5.4.11IxuB paguyca R Moxer Bpamarscs 6e3 TpeHUs] BOKPYT TOPHU30HTAIBHON 3aKPEINICHHOW OCH CUMMET-
pun 0. Uepes mIKMB NMepeKHHyTa HE MPOCKAIB3BIBAIOIIAS 110 IIKMBY HUTH, K KOHI[AM KOTOPOH IMOJBELICHBI IPY3HI.
Macca MeHbIIETO Tpy3a paBHa M, a HUT TSHET €ro ¢ cuioit T; =5mg/4, rae g — yckopenue cBOGOIHOTO Ma/IeHHUs.

Cuna HaTsDKEHHS HUTH, JEHCTBYIOIIAs Ha BTOPOH IPy3 paBHa T, =2m(Q. 3anucaB ypaBHEHHs AWHAMHKU Bpalia-




9
TCJIBHOTO U MOCTYMATCJIbHOTO ABMXKCHUS, NOJIYUYUTEC C UX MTOMOIIBIO BBIPA)KECHUE MOMCHTA NHEPIIUU | IIKMBA, U YKAXKUTE OTBET.

a) | =3mR%/2; 6) | =5mR%/2; ) | =mR%/3; 1) | =3mR?;

5.5. lumuaap maccesl 2M u paauyca R MoxxeT Bpammatscs 63 TpeHHs BOKPYT TOPU30HTAIBHON 3aKpe- ~—m
mieHHoi ocn cummeTpun 0. K KOHIIaM HUTH, IEPEKUHYTON Yepe3 MWIHHID, MPUKPETUIEHBI TPY3bl ¢ MaccaMu 3M @
u M. JleBbIit Tpy3 3M, BUCAIIUI Ha HHUTH, ABMXKETCS BHH3 C YCKOPCHHEM & TMOJ JCHCTBHEM CHIIBI TSDHKECTH, a 2m,R
MPAaBBIA TPY3 M CKOJIL3HUT 03 TPEHUS MO TOPU3OHTATIBHON TIOCKOCTH. Y KaXXHUTE MPABIILHOE BEIPAKEHUE Pa3- [I3m
HOCTH CHJI HATSDKCHUS] HUTH C PAa3HBIX CTOPOH IMIIMH/PA! v
a) T,-Ty=ma; 6) ,-T,=2ma; B) T,-T,=md2; r) T,-T;=3ma;

5.6. {umaap Maccel M 1 paauyca R mpuKpersieH 3a HAMOTaHHYIO HUTh K TIOTOJIKY W MaJaeT Mo IeiHCTBHEM
cwibl TspKecTH. OnpeeTuTe BEIMYUHY YCKOPEHUS a IMJIMHIPA U3 YPaBHECHUS JHUHAMUKHU €ro BPallaTeIbHOTO JIBIKE-
HUSI OTHOCHTENILHO TOPH30HTAIBLHOM OCH, MPoXosieil yepe3 Touky C (CM. pUCYHOK) U YKa)KUTE MPABUIIbHBINA OTBET: m R
a)a=g/3; 6)a=g/2; B) a=2g/3; r) a=g/6; 1) a=3g/4; e) a=g/4; C

v

5.7.Bnonb HaKJIIOHHOH IIIOCKOCTH, 00pa3yioniel yroi o ¢ TOPU30HTOM, TSHYT ¢ cwioi F 3a ToHKyI0
HaMOTaHHYIO HUTh LIWIIMHIP Macchl M u paguyca R. Llumnunap karutces 6e3 npockanb3biBanus. Ha Hero neiict-
BYET CHJIA TSDKECTH MG, ciita Tperust Fp, u cua peakinu N cO CTOPOHBI INIOCKOCTH. YKaXHTE BBIPAXKCHHE

JJI YTJIOBOTO YCKOPCHUA HUJIMHAPA OTHOCUTCIIBHO €ro FOpI/ISOHTaHLHOﬁ OCH CUMMETpUU 0.

2|F-F F-F F+F
a) sz—( Tp); 0) a:i; B) E=——"; 1) E=— ]
mR mR mR mR

6.3aKoH coXxpaHeHHSI MOMEHTAa UMITYJIbCA

6.1.Il1aneTa Maccoii M ABKMIKETCS 10 SJLIUIITHIECKON OpOUTEe, B OMHOM U3 (DOKYCOB KOTOPOM HAXOMUTCS
3Be3ma Maccsl M. T — paanyc-BeKTOp TUIaHEeTh! (CM.PUCYHOK). YKaXKuTe HeMpaBUIbHOE YTBEPKICHHE:
a) BEKTOP MOMEHTA HMITyJIbCa MJIAHETH OTHOCHTEIBHO IIEHTPA 3BE€3/IbI IEPIEHANKYISAPEH BEKTOpY | 1 JeXKUT B
IUIOCKOCTH OpOUTHI; ©) MOMEHT CHJIBI TATOTEHHsI, IEHCTBYOMIEH Ha TUIaHeTy (OTHOCUTEBHO [IEHTPA 3BE3/1bl), pa-
BEH HYJIIO, B) B TOUYKE HAMMEHBIIETO YIAJICHUS IUIAHETHI OT 3BE3/(bl BEIMUMHA CKOPOCTHU JBUKEHHS IUIAHETHI [0 OPOUTE MAKCH-
MalibHa; T) BEJMYMHA MOMEHTA UMITYJIbCa IIAHEThI OTHOCHTENLHO IIEHTPA 3BE3/IbI ONPEENAETCs BhIpakeHrneM L = mvrsina ;

6.2. HeOoub1110i METEOPUT Macchl M JIBMDKETCS 1O NPSIMOI JIMHUM MUMO TutaHeTsl [T u mposietaer MUMO  [Jo.
Heé Ha MUHUMAJIbHOM PacCTOssHUU R OT 1ieHTpa niuaHeTsl. B Touke A, yka3aHHOH Ha puCyHKe, BEIMUHHA MOMEHTa R QL%V
HMITyJIbCa METEOPHUTA OTHOCUTEIBHO LIEHTPA IuIaHeThl paBHa L. YeMy paBHa mpH 3TOM BEIMYHHA CKOPOCTH METE0-

> L ] mRsina L . mRcosa L L
pura’ a) 0 i B)—; T)——; ) —; e) —;
mRcosa L mR L m mRtga
6.3.Il1aneTa Maccoif M ABIDKETCSI [0 JIUIMNTHIECKON OpOuTe, B OJHOM 13 POKYCOB KOTOPOH HAXOAUT- 4V m =

v
cs 3Be3a Macchl M. 7 — paguyc-BeKTop IUIaHEeTHl. BeandnHbl CKOPOCTH IIaHeTHl B HanboJiee yaaleHHO! 1 Hau- 'A
Oonee ONU3KOM K 3BE31€ TOUYKE OPOUTHI paBHBI Vp, = 24km/c 1 V; = 36kM/c coOTBeTCTBEHHO (CM.pHCYHOK). OT- +
HOLLIEHUE rl/r > paHo: a) 0,667; 6)1,225; B)0,8165; r)1,5; n)0,75; e)1,33;

6.4.CnyTHHK Macchl M [BHXKETCS MO KPYroBoit TpaekTopuu paauyca R Bokpyr mianerst [1 moa neiictu- f;>

_ / m
€M CHIIBI TPABUTALMOHHOTO puTshKeHust F . [Ipu 3ToM BeMuMHA MOMEHTA UMITYJIbCa CITyTHUKA HPOMOPIIMOHANIBHA: [ HF R\)
/

\ O\y

S~

a) YR®; 6) 1/R?; B)]/\/E; r) YR; 1) R®; ¢) VR; m)ﬁ; \

6.5. JIBa HEBECOMBIX CTEpPKHS JIMHBI D coemunensl moj yrinom O; = 120 u Bpamiatorcst 6e3 TpeHus B o
TOPU30HTAJIBHON IUIOCKOCTH BOKPYI BepTHKaibHOH ocu O ¢ yriioBoil ckopocThio (. Ha koHue onHoro us b
CTEepKHEN MPUKPEIVIEH OYeHb MaJIeHbKUI MAacCCHUBHBIN MIApUK. B HEKOTOPBIM MOMEHT YTOJ MEXAY CTEPKHIMHU Otz\}’
CaMOITPOU3BOJILHO YMEHbIIWICS 10 O, = 6(°. C kako#l yrioBoii CKOPOCTBIO CTajla BPAIlaThCsl TaKask CUCTEMA? (DCO b

() () 2w 4w 3w
a)2w; 6) —; B) —; ) —; 1) 3w; €)W, X) —; 3) —;
3 2 3 3 2

6.6. B HEMOABIIKHO BHCAILIMI TOHKHH CTEPKEHB C MACCOM M M JIMHOM |, KOTOPBIM MOKET BpaIlaThCs BOKPYT
ocu O, MpoXoAsIIeil yepe3 TOUKY IMOABEca Ha Kparo CTepXKHS, Bpe3aeTcs JIETEBIINI TOPU3OHTAIBHO CO CKOPOCTBHIO V
IIACTHIIMHOBBIH IIAPHK, UMEIOIIMIA BIBOE GONBIIYI0 Maccy 2M, M NPHINNAeT K LEHTPaIbHOH TOuKe cTepkHs. Paccum- |V 27
TaiiTe Ha OCHOBAaHHUH NPUBEICHHBIX TaHHBIX UX OOIIYIO YTIIOBYIO CKOPOCTH Cpa3y MOCIE yaapa H YKaKUTe OTBET:

3v 3v 2v 3v 6v v 6v 12v m,/
a) -1 0) —; B) i 1) 5 A) 5 ©) i K) oo 3) D)
2 4 3 5l 5l 6l 7l 7l
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6.7. B HwKHEW TOYKE HEMOABHXKHO BHUCEBIIEIO TOHKOTO CTEPHKHS Macchl M W JUIMHBI | cumen »xyK Maccel M. o)

Yemy Oyzer paBHa BEIMYKMHA YIJIOBON CKOPOCTH BPAIIEHUS CTEPIKHS BOKPYT FOpU30HTaIbHOU ocu O, mpoxosiiieii yepes m,!
TOYKY [OJBECA HA JPYTOM KOHIIE CTEPKHsI, Cpa3y II0CIIE TOTO, KaK JKYK YIETUT CO CKOPOCTBIO V B TOPU3OHTAJILHOM Ha- -
MLYL
Mv 3Mv ml? 12Mv 12Mv Mv ml?
npaeneHud (CM.pUCYHOK)? a) —; 0) ; B) ; T) ;o) ;oe) — oK) —;
mi? ml 3Mv ml mi? ml Mv

6.8. [TokosIuiAcs CTepKEeHb MacChl M W JUIMHBI |  CHOCOOCH BpalIaThCsi BOKPYT MEPIEHIUKYIISIPHOM

m
3akperuieHHo# ocu OO’, nmpoxoasmiel yepe3 ero HEeHTp. B IpOTHBOIONOKHEIE Kpasi CTEPXKHSI OJHOBPEMEHHO A Oy m,l
Bpe3ar0TCa MaleHbKHE IIaCTUINHOBBIE IIAPUKH, JIETEBIINE HABCTpEdy APYT APYTy ¢ OAMHAKOBBIMH IO BEJU- 7

YMHE CKOPOCTAMH V NEpHEeHANKYISPHO KaK K CTEP)KHIO, TaKk M K ocH BpamieHus. OJUH U3 IIapUKOB MMEI Ty
&Ke Maccy M, a Apyroit — BaBoe Oospuryto Maccy 2m. lllapuku npumunaroT K crepxkHio. Paccunraiite Ha OCHOBaHWM IPUBEJCH-
HBIX JJaHHBIX YIJIOBYIO CKOPOCTB CTEPKHS C MPUIMIIIMMY IIapUKaMU cpa3y Mocie yAapa U YKaXXUTe OTBET!

\ 2V 3v 3v 5v 6V 9v v
—; 6) = B) —; 1) —; =—; —; —; 3) —;
A OB o D A O g W g 3

O'ah 2m

6.9.Ha o0one HenoaBMXHOTO arcka Maccel M 1 paauyca R cumen sxyk maccsl M. JIMCKk MOKeT Bpaathest 0e3 TpeHus
BOKPYT 3aKpEIUICHHON OCH CHMMETPUH (CM. PUCYHOK), IPUYEM MOMEHT MHEPIIUH JANCKA OTHOCHTENIHHO STOH OCH

" Mg =

paBeH I I‘IeMy GyHeT paBHa BCJIMYUHA YIJIOBOU CKOPOCTHU BpalllCHUA AMCKA MOCJIE TOro, KaK XYK YJIETUT CO CKOPO- \4

CTBIO V , HATIPABIIEHHO} 110 KAcATENbHOU K 0601y qucKa? Ry m
Mv MVR? mvRe mv MVR mvR
a)l—. 0) ; B) ; r)l—, o) ——, €) —;

6.10. B moxosmuiics OUCK Macckl M U paauyca R, cnocoOHbBIN BpamiatbCs BOKPYT 3aKPEIUICHHOW OCH m .0
cummerpun OO’, OJHOBPEMEHHO BPE3AIOTCS [BA MAJEHBKMX IUIACTHIMHOBBIX IIAPUKA, OJUH M3 KOTOPBIX UMEET Y, ¥ mR
Takyro ke Maccy M, a BTOpoil — BaBoe Oombmryio Maccy 2m. lapukn neTsaT mo kKacaTedbHBIM K 0001y IHCKa C

o A
OJIMHAKOBBIMH TI0 BEJIMYMHE CKOPOCTAMH V ¥ MPHIUMIAIOT K 000y. PaccuuraiiTe yriioBylo CKOpOCTb IHCKa C MPH- ok 9,
JUIMIITUMHE HIAPUKAMHE CPa3y MOCIIe yAapa U YKaKUTE OTBET:

>

\% \% 2v 4v 3v 2v v 6V
a)-—; 6)—; B)—; 1) — 1) ;€ —; K) —; 3) =,
2R R R R 2R 3R 6R 7R
6.11. /Ia myicka MOT'YT BpallaThCsi BOKPYT OOLIei BepTHKaIbHOH ocy. BepxHuii uck ¢ Maccold My U pa- ol m R
144
muycoM R; Bpamaiues ¢ yriioBoi CKOpPOCTBIO (0 = (W) M yIaJ HA HIDKHUH IHMCK, BpalaBIIMiics B IPOTHUBOIIOJIOX- Do,
HYIO CTOPOHY C TOH JK€ YIJIOBOH CKOPOCTBIO (W, = (), M UMEBIIMH Maccy M, =2m u paguyc R, =2R; u [ucku ST Rmz
2,482
cnunarorest. PaccunTaiiTe HA OCHOBaHMU TPUBEICHHBIX JAHHBIX HX OOIIYIO YIIIOBYIO CKOPOCTh U YKKUTE OTBET:
7w 50 9w (%) 3w 7w 5w
a) w; 0) —; B) —; 1) —; ) —; € —; K —; 3) —;
9 9 5 9 5 5 3

7. MexaHHYeCcKas JHeprus v 3aKOH eé COXpaHCHUA U USMCHCHMUS . PaGoTa cHJibl M MOMEHTA CHJIbI

7.1.Hebonplras miaitba Havyana ABMKCHHUE 0€3 HAYaIIbHON CKOPOCTH I10 TTIaIKOH JIeASTHOM

U, .

" Hox ropke u3 Toukd A. COnpOTHUBICHHE BO3yXa MPEHEOPEKNMO MaIO. 3aBUCHMOCTD TIOTCHIIUAILHOM

100 A~C SHEPTUH IIaHOBI OT KOOPAWHATHI X N300pakeHa Ha rpaduke U (X) . B Touke B npu cTonkHoBEeHUN

80 D co crenkoi Beiienuinock 40 [k Teria u nraiiba orckouna nasa. [[laiiba 0oCTAHOBUTCS B TOUKE ...

60 N a) C; 0) E; B) D; r) F;
‘—-._.__._

40 B 7.2. C ropks ¢ OJMHAKOBOM BBEICOTHI N 6€3 MPOCKaIb3bIBAHUS CKATHIBA-
20 €TCs WM 00pyY (TOHKOE KOJIBIIO), WM JUCK (LUIMHIP), WK IHap, UMEIOIIUE OIH-
HaKoOBbIe Macchl M u paguychl R. Kakoe U3 3THX Tel, mepBOHAYAIbHO MOKOUB-

0 2 4 6 8 10 xM uxca Ha BEpUIMHE TOPKH, OyJIET UMETH y €€ TIOHOXKHS HAMGOIBIIYIO CKOPOCTD?
a) oopyH; 0) 1wucK; B) 1Iap; I) Bce TPH Tela MoCje CKaThIBaHHS HMEIOT OJHHAKOBYIO CKOPOCTb;

73 HO I‘OpH30HTaHLHOI7[ HOBerHOCTI/I 663 l'IpOCKaJ'IIﬁLIBaHI/IH C OHHHaKOBOﬁ CKOpOCTLIO KaTiaTCAa map " III/IJ'II/IHI[p C oau-
HaKOBBIMH MaccaMd M U paauycamMu R. OTHOIIEHHE KHHETHYECKON YHEPTHH IUIMHIPA K KHHETHIECKOH YHEPTHH [Iapa PaBHO:
1 7 15 3 3 10 2 5
a)2; 6) =; B)—; ) —; O)—; € —; X) —,; 3)—=; H) —; K)2;
2 10 14 4 2 7 3 2
7.4.11o TOpU30HTANBHON TOBEPXHOCTH KATUTCS AUCK (LUMIMHIP), HMEIOLIKI Maccy M | paau- ~

yc R. C kakoif MUHMMaJIEHOH CKOPOCTBIO V JIOJDKEH KAaTUTHCS 0€3 MPOCKaIb3bIBAHMS JHCK, YTOOBI I1e-
peKaTUThCs Yepe3 TOpPKY BeIcoTh N (g — yckopeHne cBOOOJHOTO MaieHusT)?

3gh. . 4gh gh 2gh 3gh .
1 6 2 h! 1 1 1 1
a) ) ) J2gh; B) 3 r) ,/ 5 ) 3 e) ,/ 4



7.5.C ropku BeICOTHI h 0€3 mpocKab3bIBaHMs CKAThIBAETCS AP Macckl M | paanyca R, mepoHavaibHo  7,R
MTOKOUBIIIMICS HA BepIIMHE FOpkH. Ecnu g — yckopeHne cBOOOIHOTO MAICHUS, TO Y THOIHOXKHS TOPKU KATAIIUNCS m

LIap UMEET CKOPOCTB V, PABHYIO!  a) ‘f%h; 6) \/2gh; B) /%' r) Jgh; 1) f&fh, e) /%h,

7.6. Hunmuanap ¢ maccoit m=0,3kr u ¢ paguycom R=0,5M 0e3 HauanbHO CKOPOCTH U Oe3 po-

11

CKaJIb3bIBaHUs CKAThIBAETCsS ¢ BeicoThl h=1m. g =10 M/C%. B mmxkneii Touke A KkuHeTHueckas SHEPTHUs
€ro MOCTYNnaTeJIbHOrO IBWKeHus paBHa: a) 1 Jk6) 1,5/x; B) 0,5/x; r) 2 x; nx) 3x; ¢) 2,5]k;

7.7.ToHKu# cTep)KeHb Macchl M U IUTHHBL | MOXeT 6e3 TpeHuUs BpalaThCsi BOKPYT 3aKpEIUICHHOH OCH MojBeca i

O, npoxojsuieii yepe3 ero kpail. CHavana cTep)KeHb MOKOWIICS B BEPTHKAJIbHOM NosioxkeHnd. C Kakoi MUHHMAaIbHON /7
YIJIOBOM CKOPOCTBIO @ HAJO TOJKHYTH CTEPXEHb BIEBO, YTOOBI OH mmoBepHyscsa Ha 180" u mopHsUICs B BEPTHKAIBHOE @
MOJIOKEHHE, YKa3aHHOE HAa PUCYHKE (g — YCKOpeHHE CBOOOIHOTO MaICHUs)? ¢§ AN

g. . [69. g 29 . g. . [39. g. "
a) ,|=; 6) ; B) 4= 1) I |= s e) D OK) Ao

I I 3 I 6l I 2

7.8. ToHKHI1 CTep:KeHb MacChl MU IUIMHBI | cHavana Bpamaics ¢ KHHETHYECKOM sHeprueil E, u yriosoi o) O
A dst s
o o o 1 1

CKOPOCTBIO () BOKPYI 3aKPCILICHHOH OCH A, IPOXOJSIICH Yepe3 ero Kpai, a 3aTeM Hauall BPAallaThCs ¢ KUHETH- AT~ C] ;]

yecKkoll sHeprueit E. M yriioBoill cKOpOCTbIO Wz BOKPYT 3akpemyieHHo# ocu C, mpoxopsiiell yepes ero LEHTP.

OcH nepHeHIUKyIIpHBL K CTEPXKHIO (CM.PUCYHOK). YKa3aTh IPaBUILHOE OTHOLICHUE SHepruil E, / E.  ecmu g =40, :
a) 0,25; 6)0,333; B) 0,5 0,75 m1l; e2; x)3; 3)4;

e
E
G

e
=

7.9. lllap ¥ OQUIMHIP UMEIOT OJMHAKOBBIE MAaCChl U PAaMyChl M BPALIAIOTCS BOKPYT 3aKPEIUICHHBIX OCeH s
CUMMETPHH, TIPOXOISIINX Yepe3 UX LEHTPHI. [Ipu 5ToM KMHeTH4ecKas SHeprus mapa B 2 pasa OoJblie KHHETHYe- e @
CKOH 5Hepruu HunuHipa. Bo ckoibko pa3 yrioBas CKOPOCTb BpallleHHd IIapa (), OOJbILIE YIJIOBOH CKOPOCTH '

BpALCHMs LWAIMHAPA (), ?  a) B 2pasa; 0) B o/5/2 pasa; B)B \/5/2 pa3; r)B 3pa3a; 1) OHU PaBHbI;

7.10.B navanbHblii MOMeHT Bpemenu t =0 TtoHkuit 00pyd ¢ maccoit m= 0,1kr u ¢ paguycom R = 0,5m
HE BpaIIaeTcs, a MOCTYNaTeIbHO CKOJIB3UT 110 TOPU30HTAIBHOI MOBEPXHOCTH ¢ KHHeTHUecKoi sHepruert 1200 Ix. v

IMox neficTBHMEM CHIIBI TPEHHS OH Hauyal KaTHThCA 6e3 IPOCKaNb3bIBAHMSA ¢ KHHETHYECKOH DHEpruel BpamaTensao- =9 —
ro newxerns 300/x. Cua TpeHHs coBepIvia paboTy:
a) 3001x; 6) 6001x; B) 500/Ix; T)400x; a) 200/ Ix;

7.11.1ununap ¢ Maccoil M u ¢ paguycom R katurcst 6e3 MpocKaib3bIBaHUS M UMEET B Ha4allbHbI MOMEHT A 3

(4

BpeMeHn kuHeTHueckyto sHepruto 1800 /Ix. MomeHT cuit Tpenus cosepiuni padory 600 k. Kunernueckas snep- )
T'¥s MOCTYNATEeNBHOTO ABWKEHHS LIWIMHAPA, IPOJIODKAIOIIETO KaTUTHCS 0€3 MPOCKalb3bIBaHMS, CTaja 10CIIe STOro
paBHa! a) 12001x; ©6) 800/Ix; B)400/Ix; r)600/Ixk;

7.12.Yto0Bl pacKpyTHTh JHCK MAcChl My ¥ paanyca Ry BOKpyr cBoel ocH 10 YIriloBOW CKOPOCTH (), He- m R

v o 1
00X0TMMO COBEPIINTH padboTy 4;. Kakyto paboTy Halo COBEPIINTE, YTOOBI PACKPYTHTH O TOM K€ yIIOBOH CKO- @ !
POCTH IHCK Maccel M, = 2my U paanyca Ry, = 2R, ? Tpennem npeHeOpeds. OCSD R,
a) A=A/8; 6) Ap=A/2; B) A=8A; 1) A=2A; 1) A=A/
8. CoGcTBeHHBIE MEXaHUYECKHE KOJIe0aHusI

8.1. ToHKwMii cTepeHb MacChl 3M ¥ UTHHBI | MOXET coBepInaTs He3aTyXaroline KoeGaHus: BOKPYT TOPU30H- o
TaJIbHOM ocu nozseca O, mpoxosiiei yepe3 Kpail cTepkHs. B eHTpe cTepikHs MpHUKperieH MaJeHbKHH IPY3UK MacChl
M. PaccunraiiTe Ha OCHOBaHMY 3TUX JAHHBIX BEJIMYHMHY ME€PUOJAa MaJbIX KoJieOaHWH TaKOro MasTHHKA U yKa)KHTe mpa- m

BUJIbHBIN OTBET (J — yCKOpPEHHE CBOOOIHOTO MMafeHus): a) 2T 2 ; 0) 2m i; B) 2T 7 ; T) 2m S ;
39 4q 129 8¢ 3m,l

mR 8.2. Tonkuii auck Maccel M U paanyca R coBepmaer mainble Koj1e0aHUsl BOKPYT TOPU30HTAILHOW OCH MOJ-
Beca O, poxo/sieil NEPHEHMKYIAPHOI K IIIOCKOCTH MCKA Ha paccTosHud X = R/2 ot ero uentpa. Paccunraiite

~— Ha OCHOBAaHHWHU 3THUX MTAaHHBIX BECINYHUHY IEPHOIa MaJIbIX KoJIeOaHUI TAKOTO MasTHUKA K YKaXUTC HpaBI/IHBHBII\/'I OTBCT

(g — yckopenue cBOGOJHOTO HaaeHus): a) 2T /@ ; 0) 2m /g, B) 2T /B; r) 2m /g, n) 21 ’ﬁ, €) ZH\/E;
39 29 49 49 g 9

8.3. /IBa TOHKHX CTEp KHsI COBEPILIAIOT He3aTyXaroll[fe rapMOHHYEeCKHe KojieOaHUsI BOKpPYI' T'OpH- 0
30HTAJIBHBIX ocel mojBeca O, MPOXOIINX Yepe3 uX Kpai. X AIMHBI 1 Macchl CBA3aHBI COOTHOLICHUSIMU Lo/ / 0
o LMY ] m
l; =25, my =4m,. OTHOwWEHHE YacTOT UX KONebaHnil Wy /W, paBHO: R &
o 0,
~—7

)8 6)4 82 1) V2, 01 ¢ YV2; w) Y2; 3) Y4, u) Vs e



8.4. MasieHbKHI TPy3HUK COBEPIIACT 3aTyXaIOIIHe COOCTBCHHbBIC KOJICOaHUs. 3aBUCUMOCTh KOOPINHATHI
rpy3uKa oT BpeMeHu t mumeeT Buj x(t) = Ae® sin((,ot+ d)) , @ TpadMK ATOM 3aBHCHMOCTH MTOKa3aH Ha PUCYHKE.

Jlorapupmudecknii TeKpEMEHT 3aTyXaHHs TaKUX KoJieOaHUH paBeH:
a) 0,25; 6) 0,5; B) 0,333; r) 0,167; n) 1; ¢) 0,667,

8.5.CrepixeHsp, OBEIICHHBIN 32 BEpXHUII Kpaii, cOBEpIIaeT Mayble KOJIeOaHus B BA3KOH KUIAKOCTH, IPUUYEM
— Ap—at
YTOJI €r0 OTKJIOHEHHSI OT IOJIOKEHHS PABHOBECHS MEHSETCS CO BpeMeHeM t TI0 3aKoHY d)(t) = Ae COS( bt), rie

b=a/3. Eciu KUIKOCTh y6paTL, TO HUKIHMYCCKas 4aCToTa (A)O HE3aTyXaromux MajbIX KOJIeOAHUH TAKOTO MasTHUKA

Oyner paBHa: a) \/ﬁa/4; 0) \/f)a/?,; B) JV3a; r) \/ga/Z; ) J8a;

8.6. KoopauHaTa x Tpy3uKa Ha IPY>KHHKE, COBEPLIAIOIIETO COOCTBEHHbBIE 3aTyXarOUIUe KOJIEOaHHUs B BA3KOMN
cpejie, MEHSIETCS CO BpEMEHEM t 110 3aKOHY x(t) = Ae® Sin((:ot+ d)) ,rie B=4uy/5, Wy~ UMKIHYecKas 4acToTa coo-

CTBEHHBIX HE3aTyXaloIUX KoJIeOaHUH 3TOro MasTHHKA B BO3JIyXe. Bo CKONbKO pa3 u3MeHHTCS neproa T 3aTyXarolux
konebanui, eciau ko3 dULUeHT 3aTyxanus koiebanuit 3 ymenpwuts B 4/3 = 1,33pa3 (onpenenure u yKaxurte OTBET)?

a) He u3MeHutcs; 0) yBenmumtes B 1,33paza; B) ymenbiuutcs B 1,2pa3; r) ymensiuutces B 1,33pa3; 1) yeenuuutes B 1,2pas;
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8.7. Odu3nyecKii MasSTHUK COBEpIAl COOCTBCHHbBIE KOJICOAHUS B BA3KOM JKUAKOCTH C IIUKITHYSCKON
qacroroit 3 ¢ . 3aTeM KHIKOCTB yOPaIIH, H MasTHUK CTAI KoleOaThes Ge3 3aTyxaHus ¢ yactoToil 5¢. Uemy
ObLT paBeH KO3PPUITUCHT 3aTyXaHus f COOCTBEHHBIX KOJcOaHNH MasTHUKA B JAHHOH KHUIKOCTH?

a)lch 6)4ch B)5c¢h 1)3c¢h ) N €) J2 ¢t x) 2¢h;
by 8.8. MasieHbKHii TPY3UK MacChl M Ha MPYXHUHKe ¢ ®KECTKOCTRIO K coBepiman BepTHKanbHbIe COOCTBEHHbIE 3a-

—{ TyXamInue KoJiebaHus B BA3KOU cpeae. Maccy rpy3nka M yBenuawiau B 4 pasa. Kak Hamo nuamMeHuTs kodddummenr 3a-
2| TyxaHus KoneOaHHif, 4YTOOBI UX IIEPUOJ] YBEIMYMICA B 2 paza?  a) yBeNMYHUTh B 4 pasza;  0) yBeIHUHTh B 2 pasa;

B) YBEIHYHUTH B V2 pa3; T) YMEHBINUTDH B 4 pasa; [1) yMEHBIIUTH B 2 pa3a; €) YMEHbIIUTH B V2 pas;

8.9. Majenbkuii rpy3uk ¢ Maccoii m = 0,1Kr Ha NpyKXHHKE ¢ KECTKOCThIO K = 2,5H/M coBepiraeT BepTH-
KaJIbHBIC COOCTBEHHBIC KONEOAHHs B BS3KOW kuaxocT. Koodduument 3aryxanus Takux koneGammii p = 3 ¢ Bo
CKOJIPKO pa3 Hallo YBEIWUYUTh KOIPPHUIMEHT 3aTyXaHus 3, yBETUIHBAs BSI3KOCTh JKUIKOCTH, YTOOBI 4aCTOTa COOCTBEH-

! | @«!\B?DDM!)D!)DD/-{
|
1o 1 1y !

=
3
Pl

7
HBIX KOJIeOaHUH rpy3uKa YMEHBIIMIACH B JIBa pa3a? a) B 2pasza; 0O)B J7 pas; B)B > pas; I)B % pas; z

7
I[) B ,|= pas; e) JJIs1 YMEHbIICHHUS YaCTOThl HA0 YMEHBIINTE BSI3KOCTh JKUJIKOCTH,

8.10. MarneHpKuii Tpy3UK Maccsl M Ha MPYXUHKE C XKECTKOCThIO K COBepIa He3aTyxarolie CoOCTBEH-
HBbIe KONeOAHMs ¢ MUKIHYECKOil YaCTOTOM o= 2 ¢ ' B BO3yXe. 3aTeM ero MOMECTHIIN B BA3KYIO XKHIKOCTh, H OH
cran konmeGaThes ¢ K0d(hHUIMEHTOM 3aTyXaHus KoneGanuit, papuev = 1 ¢, Bo CKONBKO pas HAZO YMEHBIIUTH
KECTKOCTh IPYXUHKHU K, 4TOOBI KONIeOaH s TPY3HKa B 3TON BA3KOU JKHIKOCTH MPEKPATHUIIUCEH?
a) B 2pasa; 0)B4pasa; B)B1,33pa3; r)B1,67pa3; na)Bl,5pas;
e) B 3pasa; k) KoJeGaHUs MPOUCXOMIAT MPH JII00OM 3HAYEHUH [3;
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8.11. ManeHbKui Tpy3uK Maccel M Ha MPYXXHHKE ¢ JKECTKOCTBIO K coBepIuaeT COOCTBEHHBIC BEPTHUKAIBHbIC
KoJIcOaHHMs B BSI3KOHM KUAKOCTH. JKECTKOCTh NMPYKUHKH U BSA3KOCTb XHIKOCTH M3MEHHWIN TaKUM 00pa3oM, 4To K03 hu-
LIMEHT 3aTyXaHus KoyiebaHui 3 yBenuuwmiics B 2 pasa, a JorapuMUYECKUil JeKpeMeHT 3aTyXaHHs KojeOaHul yBenu-
yuics B 4 pasa. UTo mpu 3TOM NPOU30LIIO ¢ NeprooM Kojiebanuii? OH:

a) yBenu4miics B 8 pa3; 0) yBennuuics B 4 paza; B) YBEIMYWICS B 2pa3a;  T) HE H3MCHHUIICS,

N
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9. B])IHy)K)]eHHble MeXaHuYecKHe KoJieOaHusi

9.1. I'py3uK Ha MPYXUHKE COBEpIIan COOCTBEHHbIE Majlble BEPTHKAJIbHbIC 3aTyXarolie KojeOaHus B BI3KOM

JKHUJIKOCTH, a €ro CMEIICHUE X OT IIOJIOXKCHMSI PABHOBECHS MEHSIOCH CO BPEMEHEM t mo 3aKOHY X(t) = Ae_at COS( bﬁ y =

D?wlnnnnsn/-g

npuueM b =3a. 3aTeM Ha Ipy3UK Hayajd JAEHCTBOBATH BHEINHEW CHJION, MEHSIOIIENCS CO BPEMEHEM [0 TapMOHHUYE- |- $§_l:
CKOMY 3akoHy. F, (t) =K Cos(oot) . Ha ocHOBaHMM 3THMX JaHHBIX PAacCUMTAaiiTe BEIUYMHY HUKIMYECKOH 4acTOTHI ) |- [-vX

CHUIBI B T€X CIlydasx, korga 1) MakcumanpHa aMIUINTYJa CMEIICHHS TPY3UKa U3 OJOKCHHSI PABHOBECHS, H 2) MAKCHMalbHA aM-
IUTUTY/Ia €0 CKOPOCTH (pe30HaHC). YKaXuTe OTBEThl: a) a; 0) J2a; B) 2a; 1) JV3a; 1) J5a; e) \/§ a; x) v10a;

9.2. pr)KI/IHHLIﬁ MasiITHUK COBEPLIACT BEPTUKAJIBHBIC KoJieOaHus B BSA3KOM KUIOKOCTHU 11O ﬂeﬁCTBHeM BHCII-

ry
Hell cuibl, MeHsmoLelcs co BpeMeHeM Mo 3akoHy F =Fg Cos((ot+0( ) Korza nepuon T = 277w 9Toil cuibl paBeH | &
T =T;, HabmogaeTcss pe30HAHC aMIUIUTY/Ibl CKOpocTu MasiTHUKA. Ilpu Bennuune nepuoga T =T, HabmonaeTcs peso- —__$ -
HaHC aMIUIMTY/bl CMEIIEHUs X MAasTHUKA. YKaXKHUTe 3HaueHHe, KOTOPOe MOXKET NMPHUHHMATh OTHOLIEHHE 7 /T2 atux [ £ —:lf
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nepuonoB.  a) 1; 6)0; B)98;, 1) 89; 1) o;

9.3. Ou3MUYCECKUA MasSTHUK COBEPIIACT B BSI3KOW JKUIKOCTH BBIHYKICHHBIC KOJIC-
0aHUs BOKPYT TOPU3OHTAIBHOM ocu moaseca OZ moj AeHCTBHEM BHEITHETO MOMEHTA CHII,
MIPOEKIHsI KOTOPOTO Ha OCh BPAILIEHUSI MEHAETCS CO BPEMEHEM 10 FapMOHHUYECKOMY 3aKO-

Dz max

Hy M, =Mj Cos(u)t + 0() . 3aBUCHMOCTb aMIUIMTY/bl OTKJIOHEHHUs MasTHUKA OT IOJIOXKe-

0]
HUSI PABHOBECHS Qyqy M AMIUIUTY/IBI €FO YITIOBOII CKOPOCTH U, max OT YaCTOTHI ® MOKa- 0
3aHbl Ha pucyHke. Kakoil MoxxeT ObITh BeIMYMHA OTHOLICHHS (W, / G} YacTOT, yKa3aHHBIX HA TOM PUCYHKe?
a)€=272; 6)2; 809 il n)ll 0 x) o

9.4. [Ipy>XuHHBII MasTHUK COBEpLIal COOCTBEHHbIE 3aTyXaloOUue KolNeOaHUs ¢ NUKIMYECKOH J4acToToH W, Ty

B Bs3KOM kuakoctu. Korga Ha Hero cranu AeHCTBOBATh BHEIIHEW CHUIION, HAINPABJIEHHOW BEPTHUKAIBHO M MEHSIO- _%_é_ —
1meiics co BpeMeHeM II0 rapMoHuYeckoMy 3akony F = Fg Cos(oot +0() , TO IIPY 4acTOTe STOH CHUJIbI, PaBHOH W= Wy _@é_‘f}_‘—
aMIUIMTYa CKOPOCTH MasTHHKA IPHHsIa HauOOJbIIEe BOZMOKHOE (PE30HAHCHOE) 3HaYeHHEe. Pe30HaHC aMIUIUTYIbI i :-_ﬁ_:lé

CMCIICHMA X 3TOr0 MassTHMKA BO3HHUKACT IIPH 4aCTOTC M BHEITHEH CHIIBI, paBHOﬁ:

W] - w3
a) oo2—2(o1, 0) 2w1+oo22, B) 12 Z. 2(01 (o22,

9.5. ®uznueckuii MasTHUK COBEPILAET BHIHYKCHHBIE KOJIEOaHUsI BOKPYT TOPH30HTaNbHON ocH moaseca Oz
B BA3KOH >KUIKOCTH IOA AEHCTBUEM BHEIIHETO MOMEHTA CHJI, MPOEKLUs KOTOPOTo Ha OCh BPAIEHUS MEHSETCS CO

BPEMEHEM I10 TAPMOHUYECKOMY 3akoHy M, = Mg Cos((ot+0( ) Kornma nmknnueckas yactoTa paBHa W= W, Ha-

6HIO,HaeTC${ PE30HAHC yI‘J'IOBOﬁ CKOpPOCTH MAasITHHUKA, a IIPpU 4aCTOTEe W= (1)2 Ha6n}o,uaeTc;{ PE30HAHC aMIIJIUTYAbI OT-

KJIOHEHUS @ MasTHHUKA OT ITOJIOKEHHS paBHOBECHS. YKaxnuTe (GOopMyIy Ul pacueTa IMUKINIeCKO 9acTOTH coOCT-
BEHHBIX 3aTyXaloINX KOJIeOaHNH 3TOT0 MasSTHUKA MPH OTCYTCTBHH BHEITHETO MOMEHTA CHII:

a) \/(oo%+oo22)/2; 0) \/(ozz—Zw%; B) \/(m%—mi)/z; r) 200%—0022 ;

9.6. 'py3uk Maccel M Ha MPYXXHHKE ¢ KOIPPHIMEHTOM KECTKOCTH K COBEpIIIaeT BEPTUKAIbHBIE KOJIE0aHUS B BA3KOM
JKUJIKOCTH TIOJT IEUCTBUEM BHEITHEH CUIIbI, MEHSIOIIEICS CO BpEMEHEM C ITUKINYECKON 4acTo-

TOI ® IO rapMoHMuYecKoMy 3akoHy F =Fq COS( wt + O() . 3aBHCHMOCTh aMIUIUTYBl CMEIICHUS [—

T
-~
1

Xmax 1 aMIUTUTYAbl CKOPOCTHU Vmax TaKOIro MasATHHUKaA OT YaCTOThI (® IIOKa3aHbl HA PUCYHKE, -

T
T
III
1= 1!

rge w; =1 ct. Koadunmenr 3aryxanus coOCTBEHHBIX KOJe0aHUH Ipy3nKa B TAKOH JKHJKO-
cru pasen B=2 ¢1. Onpejenure u yKa)uTe BEIHUUHY YaCTOTbI w,:

a) 0,5¢*; 6)1c?t; B) 1,41¢h; 1) 1,73¢Y; n)2c¢?; e) 3¢t

9.7.T'py3uk Maccel m =0,1kr Ha npyxuHKe ¢ KodpdpunnentoM xéctkoctd K =3,6 H/M coBepiiaer BepTHKab-
HBIC KOJICOAHUS B BA3KOH JKUIKOCTH MO NCHCTBAEM BHEITHEH CHIIBI, MEHSIOIIEHCS CO BPEMEHEM C IUKIMYECKON 4acTo-

T0if ® = 2 ¢’ 1o rapMoHMYecKOMy 3aKkoHy F = Fo Cos(u)t +a ) [Ipu xaxoM 3HaueHHH KOX(POUIMEHTa 3aTyXaHuA [3

99999990

1

ol '
Shalast
I 111!

1
<>

COOCTBEHHBIX KOJIEOaHU ATOrO MPYKUHHOTO MAsSTHUKA B JAHHOM JKUIKOCTH aMILUTUTY/Ia €r0 CMEICHUS X TIPH BBIHYXK-
JeHHBIX KoJleGannsx Oyer Makcumanbroit? a) 1c¢h 6) 1,41c™; B)2c¢™; 1) 6c¢h n)3c¢h e)4dch x)8ch

9.8.KoadhdummeHT 3aTyXaHus BEPTUKAIBHBIX COOCTBEHHBIX KOJICOAHHMIA rpy3ruKa Macchl M Ha MPYKHUHKE C KO-
3 PUIUEHTOM KECTKOCTH K B HEKOTOPOH KUAKOCTH paBeH f. [Ipn HEKOTOPOM HUKIMYECKOH YaCTOTE  BHEIIHEN CH-
JIBI, TEHCTBYIOIIEH Ha TPY3UK M MEHSIOMIECHCS 10 TapMOHHYECKOMY 3aKOHY, HaOJIIOaeTCsl pe30HAaHC aMIUTUTYIBI CMe-
IICHUS X BBIHY)KICHHBIX KOJICOAHUH TAKOTO MPYKUHHOTO MasTHUKA. BSI3KOCTH XKUIKOCTH W3MEHWIN, YMEHBIIUB KO-
s¢duunent 3atyxanus 3 B 2 pasa. Kak Hamo u3MeHUTs mapaMerpbl M u K, 4T00bI pe30HAHC aMIUTHTYAbI CMEILCHUSI
Irpy3HKa HaGJIIOINICs IPU BIBOE MEHbILEH yacToTe ' = () 2 ? BEIOEpUTE U yKaKUTE OTBET:

99900000~

T e
| !)?
I_1 ||
IR

a) yMeHpIHMTL U K, 1 M B 2pasa;  0) yMeHbIIUT, M B 2 pa3a, K He MeHsaTh;  B) yMeHbIIUTh K B 2 pasa, M He MEHATH;
r) yMeHbIIUTh U K, ¥ M B 4 pasa; 1) yMeHbIINTH K B 4 pa3a, M HE MEHSTH,

10. CnenuajbHAasi TEOPUS OTHOCHTEILHOCTH

10.1.Pakera ¢ KOCMOHaBTOM X JIETHT MHMO HaOiogarens Y Ha HEMOABIKHOMU IutaHeTe co ckopocteio V =0,8[¢, rae C

- CKOpOCTh cBeTa B BakyyMe. KocMoHaBT X Ha)XMMaeT Ha KHOIIKY paauonepenaTdanka B Tederane 60 cekyHna o gacam pakeTsl. [1o

yacam Habmoarenst Y STOT MPOILECC IIUTCSA B TEYCHUE HHTEPBAjia BDEMEHHU:
a) 36¢; ©6) 100c; B)60c; r)48c; n) 75c; e)64c; x)30c;
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10.2.Ha paccrostauu | = 10° kM ot 3emau Gbuta HCIyIIEeHa YacTHIA, JISTAIIAs CO CKOPOCTHIO V, BpeMs KU3HU KOTO-

poit paBHO T = 10°%¢ (crryetst 91O Bpems yacTHIa pacnagaercs). MoKeT JIM 4acTHUIA JOJETETh 10 3eMIM He pacHaBIIMCh (¢ —

I I
CKOpOCTb CBETa B BaKyyme)?  a) Ja, ecinu — > T/\/ 1- VZ/C2 ; 0) ma, ecin — < T/\l 1- V2/C2 ;
\% \%

B) HET, HH TPU KaKuX 0OCTOSATENLCTBAX; T) Ja, PH JII0OOOM 3HAYEHHH V,

10.3.Mumo HEMOABMKHOTO HaOIFOaaTe st Ha 3emite ¢ OONIBIION CKOPOCThIO, PABHOM 2- 16 m/c, mpoiera- —

- _ e

eT pakera. YenoBek Ha 3emie Jepkall CTep)KeHb JUIMHBI | TMapauiebHO ABMKCHUIO PAKEThI M MOBEPHYJ €r0 HA o =
9(°, HanpaBKB NEPIEHAUKYIIAPHO IBUKEHUIO pAKeThl. sl KOCMOHABTA B PaKeTe JIMHA CTEPIKHSA MOCIIE ITOro Oy- tﬂw
JeT paBHa (¢ — CKOPOCTh CBETa B BaKyyMme):  a) I/\ll— VZ/C2 0) | [él—wll— \/2/02) ; B) |G- VZ/C2 ;o 0l

10.4. MuMoO HENOABIIKHOTO HaOmromatenss Ha 3emiie ¢ OONBIION CKOPOCTBHIO, PaBHOM v=2-16 wmlc, - — .
npoJieTaeT pakera. YenoBek Ha 3emile JEp)KUT 3aI0JIHEHHBIH BOJOW HMIMHAP ¢ 00beMoM V, OCHOBaHHE KOTO- o v
POTO MEPIICHIUKYISAPHO CKOPOCTH pakeThl. J[jisi KOCMOHABTa B pakeTe 00bEM BOJIbI B LIWJIMHIPE OyIET paBeH
(¢ —ckopoctb cBeta B Bakyyme):  a) V [{/1- Vz/c2 7 0) V/(l—«/l— \/2/02) i BV, 1) V/«/l— VZ/C2 ;

10.5. IBe paketsl ¢ kocMoHaBTamu B u C ABMXKYTCS B IPOTHBOIOJIOKHBIX HAMPABICHUSIX OT- -
HOCHUTEJIFHO HEMOJBIDKHOTO HaOromarens A co CKOPOCTSIMH, CPaBHHMBIMH CO CKOPOCTBbIO CBETa c¢. A 71 e
KocMonaBT B ynanseTcst ot HabmomaTes st A ¢o CKOPOCTBIO Vi, @ KOCMOHABT C MpUOJIMKAETCSI K KOCMO-
HaBTy B co ckopocThio Vy. [Ipu 3TOM BeinunHa cKopocTH KocMoHaBTa C OTHOCHTEIBHO HAOJIOIATENs

VitVo Vi—Vo Vi—Vo
A pasHa: a)—z; 0) Vi—Vo; B)—z; r) ——————;
1—vlv2/c 1—v1v2/c 1—v12/cz

10.6. /Ise pakersl ¢ kocMoHaBTamu B u C aBMXyTCs B OfHOM HampaBienun. KocMoHasT B

yznanseTcs oT HaOmogaresns A co CKOpPOCThIO Vq = C/ 2, a xocmonaBT C ymasisieTcst OT KocMOHaBTa B A 71 7,

CO CKOPOCTBIO V5 =C/2, Ijie ¢ — CKOPOCTh CBETa B BakyyMe. [Ipi 9TOM BeIMYMHA CKOPOCTH KOCMOHAB-
ta C OTHOCHTENLHO HaOmoarens A pasna:  a) C; 0) C/ V25 B) 2¢/3; 1) ¢/2; n) 4c/5; e) 2C/ J5;

10.7.I1epBas peNATUBHUCTCKAs YacTHLA JETHT cO ckopocThio V1 =0,8[¢, a Bropas yacTHla, HMEIOIIAs Ty K€ Maccy, —
€O CKOpOCTBIO Vo =0,6[¢, roe C— ckopocTh cBeTa. Bo CKOJIBKO pa3 BeNMYMHA PEIATHBUCTCKOHM NMOJHOW SHepruu E; mnepBoii

HacTULbI 00JIbIIE BETUYHHEI peHHTHBHCTCKOﬁ MOJIHO M OHEPrun E 2 BTOpOﬁ lIaCTI/IIILI?

a)B§ as; 6)13.il as; B)B\/E as; r)Bg as; Z[)B\/§ a3
2 PO 3 P 3 P 4 P 2 P

10.8. PenstuBucTCKAs 1OJTHASE DHEPTHS YACTHILIB], JIETALIEH ¢ OrPOMHOI CKOPOCTHIO, paBHa E = 81024 Jx . E€ xune-

THYecKash JHeprus pasHa E.,. = 6010724 Il . Bo ckoibko pas SHeprus MOKOs TaHHOW YACTHUIIBI MEHBINE €& KAHETHYECKOM
oHepruu?  a)B 2pasza; ©0)B 3pasa; B)B4pasa;, r)B6pasa; n) B 8 pas;

10.9.Dneprus moKkos HEKOTOPOif YacTHIlBI paBHa E . =2 o024 JIx. Bpemst )Ku3HH OT MOMEHTA POKACHHUS 10 MOMEH-
Ta pacmaja 3TOH YaCTHUIbI, €ClM OHa TOKouTCs, paBHo At =2 mkc. Korja yactuiia ABmxkeTcst B 1abOpaTOpHOM CHCTEME OTCUETa
CO CKOPOCTBIO, OJIM3KON K CKOPOCTH CBETA, TO €€ PESITUBUCTCKASI TOJIHAS SHeprust paBHa E = 8102 Jlxx. Cxonbko BpPEMEHH OT

MOMEHTa POKACHHS 10 MOMEHTA paciajga MPOCYIIECTBYET JeTsIas YacTHIa 0 YacaM HEeMOIBIKHOrO Habumoaarens B iabopa-
TOpHO# cucteme otcyera?  a) Imkc; ©0) 2mke;  B) 4Mkc; T) 8wmke; 1) 16mke;  e) 32 Mk;

10.10. p —BenuYKMHA PEJIATHBUCTCKOTO UMITYJIbCA TeJIa, JETSIIEro o CKOPOCThIO, OJIM3KON K CKOpOCTH cBeTa c¢. M3Becrt-
HO, 9T0 CP =2 JIx , a 3Heprus mokos 3toro tena E, . =1 J[x . YeMy paBHa BeIW4IMHA PENATHBUCTCKOM MOJHON SHEPTUH JIETA-

mero tena? a) 1 Ik, 0) J2 IIx; B) V3 Ix; 1) 2k, n) J5 Ix;  e) 3]Ix;

0—16

10.11. Yactuua ¢ nyneBoir Maccoil (hotoH) mmeer ummynsc, paBHbiii 610" kr Ea/c, CKOpPOCTb CBE€Ta B BaKyyMe

3nd m/c . Tlonuas sHeprus 5Toif yactuup papua:  a) 0;  6) 1,8E|.0_7 Ix; B) 2|ZL0_24,/:[>1<; r) 5, 4|:IL0_31£1>1<;

11.YpaBHeHHe COCTOSTHHSI HI€AJbHOTO ra3a

11.1. Vneansueiii ra3 uMeet temnepatypy 7. KoHueHTpauus MosieKy 3TOro ra3a (4ucio MoJeKys B eAHHHUIe oObema)
paBHa N. JlaBlIeHNE TAKOTO ra3a MOXHO BBIYHCIUTH 10 (opmyiie ( Ny —uncino ABorazgpo, R — yHuBepcaibHas ra3oBast HOCTOSH-

NAT NpNT N
was):  a) AT, 6) RT _— AN _— An; ) Rn C o) RnT;
Rn Nan R RT NaAT Na
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11.2.13 GanioHa co CKaThIM HJIeajbHBIM I'a30M BBIITYCTHIIM MOJIOBUHY Macchl raza. Kak Heo0XoauMo U3MEHHUTh ab-
COJIIOTHYIO TEMIIEpPATypy OCTaBIIErocs B COCYJIE ra3a, 4ToObI ero JaBjeHne yMEHbIIMIOCH B 4 paza?
a) yBenn4uTh B 8 pa3; 0) yBenuuuTh B 4 pasa; B) yBEIHUUYHUTH B 2 pasa;
) He MEHATh, [) YMEHbBILINTH B 2 pa3a; €) yMCHBIINTH B 4 pa3a;

11.3.Koraa u3 cocya BEITYCTHIM HEKOTOPOE KOJMYECTBO MIEANBHOTO rasa, nasienue (B [1a) B Hem ymamo na 40%,a
temreparypa (B K) Ha 20%.Kakyro yacts rasa BbIITyCTHIN?
a) 50%; ©6) 30%; B) 25%; r)48%; 1) 33,3 €) apyroi oTBeET;

11.4.Onpenenute, KaKk U3MEHUTCS TEMIIEpaTypa UICAILHOTO ra3a, €Clid YBEIUYUTh €ro JaBlicHHe B 4 pa3 B TAKOM IPO-

ecce, Npu KOTOPOM COOTHOIIEHHE MEXy AaBICHHEM H 00bEMOM ras3a pV2 =const:
a) yBenuuutcs B 4 pasa; 0) yBenuduTCs B 2 pa3a; B) HE M3MEHHUTCS; T) YMEHBLIMTCS B 2 pa3a; [) yMEHbLIUTCA B 4 pasa;

11.5.Kak u3MeHHTCS JaBJICHHE HISATBHOTO T'a3a, €CIIM YMEHBIIUTh €T0 TEeMIIepaTypy B 4 pa3 B TAKOM Ipoiiecce, IpH Ko-

TOPOM COOTHOIIIEHHE MEXAY TEMIIEpaTypoil 1 00beMoM rasa TV? = const?
a) yBenuuutcs B 4 paza;  0) yBenmuuutcs B 2 pasa,; B) HC MI3MCHHUTCS; T) YMCHBIINUTCS B 2 pa3a;  €) yMCHbIIHUTCS B 8 pas;

11.6.Kak u3smenurcs 00néM HACaJIbHOIO rasa, €CJii YMCHbIIUTL €TI0 JaBJICHUC B 2 pas3a B TaKOM IIpoLecce, Ipu KOTOPOM

COOTHOIIIEHHE MEXy TeMIepaTypoi U 1aBIEHUEM ras3a p2 / T =const?

a) yBeNM4uTCsa B 8 pa3;  0) yBeauuurcs B 4 paza; B) YBEJIMYUTCA B 2 pasa;
I) He U3MEHHUTCS, [) YMEHBLIMTCA B 2 pa3a; €) YMEHBIIUTCS B 4 pasa;

11.7. neansHblii Ta3 coBepmaeT mporece 1 - 2, m3obpakeHHBII Ha quarpamme V-p, rae Po =2,
V; =4V, . Uto npoucxo it ¢ BeIMYUHOM TemnepaTypsl I rasa npu takoM npouecce? OHa:

a) yMeHbIIaeTcs B 8 pa3;  0) yMeHbIIaeTcs B 4 pa3a; B) YMEHBIIAETCA B 2 pa3a; T') HE M3MEHSETCS;
1) yBEIMYMBAETCS B 2 pasa;  €) yBeJAWUMBaeTCs B 4 pasa;  K) yBeauduBaercs B 8 pas;

11.8. UpeanpHblii Ta3 coBepuraet mporecc 1 — 2, uzobpakeHHbIH Ha auarpamme T-V (Temmeparypa-

00béM), rae Vo =2V, T; = 2T, . YUTo NpOUCXOANUT C BEINYMHON JaBIeHUs p Ta3a npH Takom mporecce? OHO!

a) yMmeHbaeTcs B 4 pasa; 0) yMeHbIIAeTCs B 2 pasa;  B) HE H3MEHSETCS;
I) yBeIMUMBA€ETCS B 2 pa3a; 1) yBeJlduuBaercs B 4 pasa;

11.9.Nmerotcst 2 cocyna ¢ oovemamu V=2V u V,=V. B nepBoM Haxomutcs 4 KMOJb, a BO BTOpoM - 1 kmoub raza. Eciu

JIaBJIEHKE B 000MX COCYax OJUHAKOBOE, TO KAKOBO COOTHOLIEHHE TEMIIEPATYP ITHX Ia30B7?
T _1 T T _2 T T, T _2

a)—lz—; 6)_1: : B)—]‘:—; F)—1= : I[)_Z: : e)_Z:—;
T, 2 T, T, 3 T, T T, 3

12. U3onpouecchbl HAeaTbHOIO ra3a

WIYT B HAIPABJICHWUH, YKA3aHHOM CTPENKaMH. [1epeduncisioTes Cleayromue Iporiecchl: 1) n3obapruueckoe HarpeBaHue;
2) n3obapryeckoe oXJaxaeHue, 3) H30XOPUUECKOE YBEINYEHHE JaBlIeHUs; 4) N30XOPUYECKOe YMEHBIIEHUE IABICHMNS;
5) u3orepmuueckoe cxxaTre rasa; 6) H30TepMUUECKOe paclIupeHne ra3a. YKaknuTe, Kaknue MPOIEeCcChH U3 TIepeUncIeHHBIX n300pa-
KeHbl Ha pucynke: a)l1,2,4; 6)1,2,3; 8)1,3,4; 1)1,2,5 11,2,6; ¢)3,4,5, %) 3,4,6; 3)2,3,4;

12.1.Ha pucyHke u300pa)keHa 3aBUCHMOCTh TEMIIEPATyphl OT JABJICHHs JUIs JaHHOW Maccel rasa. IIpoueccsl 7
Vit

12.2. Ha pucyHke H300paskeHa 3aBUCUMOCTh 00beMa JAHHON MacChl ra3a OT €ro JaBjieHus. [Iporeccol
UIYT B HAIPABJIEHWH, YKa3aHHOM CTpEJIKaMu. I1epeuncisioTes Clieyrolue nporeccsl: 1) nzobapuueckoe Harpe-
BaHMe, 2) M300apHYecKoe OXJIaXICHHE, 3) H30XOPHUECKOE HArpeBaHue; 4) H30XOpHUECKOE OXIIaKIEHHE;5) n30-
TEPMHUYECKOE CXKATHE Ta3a; 6) M30TEPMUYECKOE PACIIMPEHHUE Ta3a. YKaKUTE, KAKUe TPOLECCH U3 NEPEYMCIIEHHbIX

M300paKeHBI HA PUCYHKE:
a)2,3,5; 6)2,3,6; 82,45 11,45 23,6, ¢1,4,6; x)2,4,6; 3)1,3,6;

6ap1/1qe01<0e OXJIAXKJACHUE UJCAJIbHOTIO ra3a. o

12.3. Ykaxute rpaduk, XapakTepu3yIOIIUuil paBHOBECHOE H30- p p p \p W vV
L L ey T L

a) 6) B) r) n) e)
12.4. Tlpu M30TEPMHUYECKOM CXKATHH OOBEM HJCAILHOTO ra3a
ymenbinmics Ha 1 1. Ilpu atom ero maenenue Bospocio Ha 20%. Ha cKobKO MPOLICHTOB YBEIUYUIOCH ObI AaBICHUE, €CIH ObI
00beM ObLI yMEHBIIEH HA 2 IT: a) Ha 30%7? ©0) na 40%? B) Ha 50%7? 1) Ha 60%7?

12.5.T'a3 pacimpuin H30TEPMHUYECKH TaK, 4TO €ro 00bheM, MEPBOHAYAILHO PaBHBIN V, yBenuumics Ha Bennuuay AV , a
JIaBJICHNE YMEHbIIMIOCH Ha BednunHy Ap . Kakum Obul nepBoHaYabHOE JIaBJIeHHE ra3a’?
Ap (V-Aav)Ap, (V+AV)Ap, (V+AV)Ap,

\
= 6 = = =
a) P AV )P AV B) P \ D P AV
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12.6./laBnenue raza aguabarHo ymeHbIIaloT. Kak u3MeHsoTcs mpu 3ToM Temneparypa T u ooséM V raza?
a)u T,u V ysemuuuBarorcst; 6) T yBenuuuBaercsi, V yMeHbliaercsi; B) T ymeHbluaetcs, V yBeaIuInBaeTcs;
r)uT,uV ymenbmatorcs; 1) V He MeHsieTcs, T yBennuuBaercs;  €) V He MeHsieTcsl, T yMEHbIIAeTCs;

12.7.Tlpu n300apHOM OXJIAKICHUH HICAIBLHOTO ra3a oT HadaubHOH Temmepatypsl 300K ero mioTHOCTh yBEIHYHIIACH
BaBoe. Ha kakyio BelnunHy U3MEHHUIIACH TEMIIEpaTypa ra3a’?
a) ymenpmmiaack Ha 150K;  6) yBeamumiacs Ha 150K; B) yeenuumnack Ha 300K; 1) He H3MEHMIIACK;

12.8.Ha rpaduke crneBa u300paskeHsl IPOLECCH u3- P /2_>_3 V]‘ *1//3 y 3772 V‘ /2/—>:, V’[z 43 Vyl /}}
MEHEHHUsI COCTOSTHUS WIEaJbHOIro rasa B Koopaunarax p-T. | S 4 ! R S S i &

VYxaxkure rpaduk 3THX K€ IPOLECCOB C yYETOM HX HalpaB- r ay I' o7 1T ntT mnpT el
JICHUs Ha PUCYHKE CIIpaBa B KoopauHaTax V-T.

12.9. Ha rpaduke cieBa m306pakeHbl mpomeccsl P 1 i3
s o e s 7 P87

M3MEHEHHs COCTOSHHS MAEaTbHOTO Ta3a B KOOPAMHATAX p- .
T. VkaxuTe rpauK 3THX ke TIPOIECCOB C yIETOM MX Ha- a) Vo eV mV oV omr eV
IIpaBIeHHs HA PUCYHKE CIIPaBa B KOOpAMHATaX P-V:

12.10 Ha rpaduxe cineBa n300paskeHbI MPOLECCH
N3MEHEHHs] COCTOSIHUS HEAIBHOr0 ra3a B KoopJauHarax V- \ pA 2 1 ’ *1_»2
T. Ykaxute rpaduk 3TUX e MPOIEeCcCOB ¢ YIETOM WX Ha- K <:> \—>—3 3

MIpaBJICHNS Ha PHCYHKE CIIpaBa B KOOpIUHATaX P-V: a) V 6) V B) V r) V' on) V e) V

12.11.Ha pucyHke ciIeBa Ha AnarpaMme p- ]Q =3 A U;>7T U7T | A 2 V3 1}+7T

V' u300pakeH MUKIUYECKHH TpOIece, COCTOSIIHN ) o
U3 u300aphl, U30XOPBI M M30TEPMBL. YKaXHTE Mpa- B) )
BUJIBHBIA PHCYHOK 3TOTO LIMKJIA HA TuarpaMme p- 1, win Ha nquarpamme V-7

13.1lepBoe Ha4YaI0 TEPMOAMHAMHKH

13.1. Bravane uaeaibHBIA ra3 UME OaBICHUE p;, 00bEM Vi, a ero BHyTpeHHss dHeprus Obiia paBHa U;. HexkoTopsrit
MPOLIECC TPUBOAUT 3TOT ra3 B COCTOSHHUE C JABIEHHEM p, = p1/3 1 ¢ 00béMoM V, = 2Vy. Ha kakyro Benmunny AU usmensiercs

BHYTPEHHsIS1 SHEPIHs ra3a IpH 3TOM mpouecce?  a) AU = +% ; 0) AU = —U—zl; B) AU = +U—3l ; T) AU = —U—Sl; n) AU =0;

13.2.Buytpennss sueprus reaus (He), Haxomsimerocst B cocyne ¢ 06béMoM V mof gaBieHueM p ¢ Temmeparypoit 7T,

onpenensercs Belpakenuem: a) U =pV; 0) U —gm RT; B) U :g pVvV, r)u =3M RT; m U =g pv;
u u

13.3.B npotiecce pacuipeHus ra3 COBEPIACT HaJl BHEITHUMH Tenamu paboty A = 6 k[, mpuuem ra3 npu 3TOM OTHAET
oM Tenam teroty AQ = 2 k. UeMy paBHO M3MEHEHUE BHYTPEHHEN SHEPTUH Ta3a?
a) +6 k/Ix; 0) +4x/x; B) +2k/lx; 1) -2kJlk; n) -4x]x; e) -8 kIx;

13.4.B npoliiecce HarpeBaHus ra3a ero BHYTPEHHs SHEPT U U3MEHSIETCS Ha BeIMUKHy 6 kJ[K, a BHELITHKE Teja IIPH STOM
C)KHMAIOT ra3, CoBepias HaJ HUM pa0oTy 2 k. [Ipu 5ToM ras .... B BUJIE TEIUIA SHEPTHIO. ..
a) mosyuaer AQ = 8/[k; 6) nonydaer AQ = 4 JIx; B) otmaér AQ = 2 JTIk;
r) otmaér AQ = 4JIx; n) otmaér AQ = 6J1x; e) otmaér AQ = 8k/Ix;

13.5. VneansHelii Ta3 coBepuaeT NUKIMYecKui npouecc 1-2-3-1,mokasaHHelil Ha Anarpamme P-V, rae  p
npouecc 3-1 —apunabaruueckuil. [Tnomans S, gurypsr 1-2-3pasna 10 [Ixx. Ha yuactke 3-1 BHyTpeHHSS SHeprus

rasa ysenuumiack Ha 15 Jxx. Ha ygactke 1-2ra3 coBepmi padoTy...
a) 5 Ix; 6) 10 /1x; B) 15 /x; r) 25 JTx; ) APYTOii OTBET; A B

13.6.11pu n3orepMuueckoM mporuecce 00bEM 1 Mouist ueanbHOro ra3a ysenuduics B 2 pasa. [Ipu sTom ras nosyumi te-
wioty AQ :g RTIn 2, roe R — ynuBepcasnbHas ra3oBas noctosiHaas, 7' — temneparypa. Kakum MoxxeT ObITh JaHHBII ra3? a) Bo-
noponom Hy;  6) yrmekucieim razom CO,;  B) ammuakom NHj; 1) resmem He; 1) manHOe ycioBHe HEBO3MOXKHO;

13.7. JlaBnenne 1 MOl HEKOTOPOTO HICAIBHOTO Ias3a, MMEBHIEr0 00BEM V, M30XOpHUecKH yBeanmuuioch Ha Ap. Ilpu
9TOM JaHHas Macca rasa mojiaydmia temmory AQ = gVAp. Kakum MokeT ObITh TaHHBIH Ta3?
a) Bogopoaom Hy;  ©) remem He; B) metanom CHy; 1) JaHHOE yCIOBHE HEBO3MOKHO;,

13.8.laBiaenne 1 Mot TPEXaTOMHOIO MICAIBHOIO ra3a, HMEBIIETO 00BEM V, H30XOPHUYECKH yBEIUUMIOCh Ha Ap. Tlpu

9TOM J[aHHas Macca rasa Imoiydmia Temio.  a) AQ =g pAV; 6) AQ= pAV; B) AQ=3pAV; 1) AQ =g pAV ;
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13.9.B npouecce u300apHOro HarpeBa HEKOTOPBIMA UeaNbHBIH ra3 noaydua TemwioTy Q u cosepumn paboty A, mpu-
uem Q/ A=5/2. Kakum MoxkeT ObITh IaHHBbII ra3z?

a) Bojopoaom Ho; 0) renuem He; B) yritekucisiM razom CO; I) JaHHOE YCJIOBHE HEBO3MOKHO;

13.10.06beM 1 MOJIsI HEKOTOPOTO HEAIBHOrO rasa uzodapuuecku (pH JaBieHUH p) yBenuuwics Ha AV. [Ipu sTom
JlaHHasi Macca rasza noxydwia remiory AQ =4 pAV . KakuM MoxeT ObITh JaHHBIH Ta3?

a) azotoM Ny; 0) yraekucisiv razom COyp; B) renieM He; 1) maHHOE yClIOBHE HEBO3MOIKHO;

13.11.TIpu uzobapuom Harpese renuit (He) nomy4mn teruory Q, a ero BHyTpeHHsIs 9Heprys Bo3pocia Ha Bennduny AU.
IIpu 5tom otnomenne Q/AU pasno:  a) 1; 6) 3/2; B)4/3; r1)5/2; n)5/3; €)5/4; x) 7/5; 3) npyroii oTBET;

13.12. VxaxuTe, Kak H3MEHSAETCsI BHYTPEHHSIS SHEPrus ra3a npu 1) u300apHOM CKaTHH U 2) aAnadaTHOM MOBBILICHHH
OaBJCHHS.  a) YBEIHYUBACTCS B 000OMX Ciydasix;  0) yMEHbILIAETCs B 000HX CIydasx;
B) YMEHBILAETCS B IEPBOM U YBEINYHBACTCSI BO BTOPOM Cilydae; T') YBEIHYHBACTCS B IIEPBOM H YMEHbBIIAETCSI BO BTOPOM cilydae;

13.13.I1pu nporexanuu aguabatuueckoro mpoiecca 1 Mojb yriekucioro rasa (CO,) COBEpIIMII Hal BHEIIHUMU TETaMHU
paboty A. Ha xakyio Benuunny AT U3MEHUIIACh IPU 3TOM TemrepaTypa ra3a (R — yHuBepcanbHast ra3oBast HOCTOSIHHAS) ?
a) Bospocna Ha AT =2A/3R;  6) ymenbmmnacs na AT =3A/2R;  B) ymenbumnacs va AT = A/3R;

1) Bospocina Ha AT = A/3R;  €) ymensmmnacs na AT =24/ 3R;

13.14.TIpu agnabatHoM HarpeBe yriekucisiid ra3 (CO,) coBepuaeT paboty A, a ero BHYTPEHHsIS SHEPrHs BO3pacTaeT Ha

Benmunny AU. Ipu stom otHomenue AU/A paBHO:
a)0; 6)1; B)-3; r) 3; n) —4/3; e)-1; x) 4/3; 3) o]

13.15. neansHelii Ta3 coBepmaeT mporece 1 - 2 » 3, n300pakeHHBII Ha AMarpamme, Tae Pp = 2Py,

Vo =2V, V3=3V,, p = 10° IMa, V; =1 nutp. Ilpu 3TOM BHYTpEHHssl SHEPTUs r'a3a Bo3pacTaeT Ha Benuuuny 250 »
JIx. Kakoe KOJHUYeCTBO TEIUIOTHI MOJTydYaeT ra3 3a Bpems mnporecca 1 —» 2 — 37
a) 4001x; 6) 450/1x; B) 500x; r) 550/Ix%; m) 600x; €) 650]Ix;

13.16. MneanbHsrii ra3 cosepiraer mpouece 1— 2 - 3, H300paXeHHBIH Ha Juarpamme, rae Po = 2P,

P3=3p, Vo =2V,, P = 10° IMa, V; =1 nutp. Ilpu 5TOM BHYTpEeHHss SHEPIUs ra3a Bo3pacTaer Ha BenuuuHy 500

Jx. Kakoe KOJIMYeCTBO TEIUIOTH MOJNYYaeT ra3 B TEUEHUE MpoueccoB 1 - 2 - 37?
a) 100/1x; 6) 200/Ix; B) 300/Tx; 1) 400/Ix%; m) 500/x; e) 600]1x;

13.17.WneanbHblil ra3 copepiiaer npouecc 1 - 2 —» 3, H300pakeHHBIH Ha guarpamme, rae P, =3p;,

Vo =4V, p =10°Tla, Vi =1 autp. IIpu 3ToM BHyTpeHHSS dHeprus rasza BospacraeT Ha BemuuuHy 2400 J[x.

Kakoe KoM4ecTBO TEIUIOTHI IOTyYaeT ra3 3a Bpems nporecca 1 —» 2 » 37
a) 2500/x; 6) 2700/1x; B) 2800/1x; r) 3000/Ix; m) 3200/1x;

14. TenioeMKOCTH

14.1.Temnii (He), HarpeBasich, COBEpLIAET MOTUTPOIMHUYESCKHUIA MPOLIECC, MOJSIPHAS TEMIOEMKOCTh KOTOporo paBHa C =
4R/3, roe R — ynuBepcasbHas ra3oBas mocrosHHuas. Memone3ys 1-€ Havano TepMOJUHAMHKH, OTNPEACIUTE, KAaK H3MEHSACTCS 00bEM
ra3a B TaKOM Ipoliecce: a)AV>0; 6)AV<0; B)AV=0; r)rakoii npouecc HEBO3MOXKEH B IPHHIIUIIC;

14.2. MonspHas TeII0EMKOCTh N300apHOTO Mpoliecca, COBEPIIAEMOro HEKOTOPBIM HCaIbHBIM Ta3oM paBHa 2,5R, rae

R — yHuBepcanbHast ra3oBast HOCTOsiHHAS. Takoit ra3 MoxeT ObITh (YKQXKUTE BCE MPABHIIbHBIE OTBETHI):
a) yruekucisim razom COy;  6) kucimopogom O,; B) azotom Np; 1) meranom CHy, 1) Bogoposom Hy;  ¢€) renuem He;

14.3.Monspusle TeroeMkoct Bogopona (H,) B mpomeccax 1 — 2 u 1 - 3 paBust C; u C, coorBer- ,p
2

3 3 7 4 7 5 5 3

crBeHHO. MIx otHomenue C,/Cq paBHo: a) —; 6) —; B) —, I) —, O) —, €) —, X) —, 3) —;
2/C1 v e R IO P [
14.4 MonspHusie Terutoemkoctr resus (He) B mpoueccax 1 — 2 u 1 — 3, yka3aHHBIX HA PHCYHKE, PABHBI

C; u C, coorBercTBeHHO. OmpemesdB THII HPOLECCOB, ONpPEASIUTE NPABHIbHYIO BEJIHMYHHY OTHOLICHHS

1 2 1 3 1 2 1 2

14.5. MossipHble TEIUIOEMKOCTH HealIbHOTO raza B mpomueccax 1 — 2 u 1 - 3, yKka3aHHBIX Ha PUCYHKE,
paBubl Cq u C, cootBercTBeHHO. X otHOmEHHe Co / C;1=0,75. TakxuM ra3om MOXeT OBITb:

a) azotr N,; 6) metan CHy, B) renuii He; T) 310 yciioBrue HEBO3MOXKHO;




14.6.MonsipHble TEIIOEMKOCTH HIeaIbHOro Tra3a B nponeccax 1 - 2 m 1 - 3 paBael C; u C, cootBer-

cTBeHHO. 1Ix pasnocts C, — Cq nMeeT HauOOIBIIYIO BEJIHIUHY: a) JUTs OTHOATOMHOTO Ta3a;
06) JUIs IByXaTOMHOTO Ta3a; B) JUTSl TPEXATOMHOTO ra3a; T) IJisl JF00O0ro rasa 3Ta pa3HOCTh OJMHAKOBA,
14.7.Tpu uneanbHBIX Ta3a — OJTHOATOMHBIN, IBYXaTOMHBI U MHOTOATOMHBIA — UMEIOT OJIMHAKOBOE Ha- p
JabHOE JaBieHHe P M 00beM Vg M COBEPLIAIOT NMPOLECC aauabaTHYecKoro pacuupenus. Kpusbie sTux mpo- p -
IIECCOB TI0Ka3aHel Ha P —V — quarpamMMe. Pacmmpernio MHOT0aTOMHOTO Ta3a COOTBETCTBYET KpHBas: a) 1; ]
I
0) 2; B)3; r)npuaguabaTHuecKOM paclIUPeHUH [ JODKHO PACTH, U PUBEACHHBIC rpaQuKi HEBEPHBL; 1 2V
VO
14.8.Tpu upeanbHbIX ra3a — OJJHOATOMHBIH, IBYXaTOMHBIA ¥ MHOTOAQTOMHBIN — UMCIOT OJJMHAKOBBIC Ha- T
JaJgbHBIE TEMIEPATypy 1o u 00beM V( M COBEpIIAIOT MpoIecc agunadaTHueckoro pacmupeHus. Kpuseie 3Tux Tol ™
MPOIIECCOB MOKa3aHbl Ha T —V — auarpamme. PaciimpeHuio 0JJHOaTOMHOTO ra3a COOTBETCTBYET KpuBasi: a) 1; 12
6) 2; B)3; ) npu aguabdaTHYECKOM PACIIUPEHHUH TeMieparypa 7 JOJDKHA PacTH, M MOITOMY IIPHUBEIECHHbIE L 8.V

rpad UKy HEBEPHHBI; Vo

14.9.Tloka3arens aguabathl il HEKOTOPOTO HaeanbHOro rasza paseH y = 1,33.Takoit ra3 Moxer ObITh (YKaXHTE BCE
MpaBUIbHBIC OTBETHI):
a) yruekucibim razom COy;  6) renwem He;  B) azotom N, 1) kuciopogom Oy; 1) metanom CHy; e) Bojopoaom Hoy;

15. BTopoe Ha4a/0 TEPMOAUHAMUKH. DHTPONIHS

15.1.I{uku TerIoBoi MalMHBI BKJIIOYaeT aABe n300apbl 1-2 u 3-4 u nBe uzoxopsl 2-3 u 4-1. Kak usme-

HUTCS SHTPOIHA paboyero Tena 3a OAHH LUK paboThl TEIIOBOM MAIIMHBI? a) BO3PAcTeT; 0) yMEHBIINTCS, P 2
B) HE U3MEHUTCSA;  TI) PE3yJbTaT 3aBHCHUT OT 3HAYCHUH TepPMOAMHAMUYECKUX apaMeTpoB P u V; D v
3
15.2. Vxaxute GopMyTy A BEIMHCIEHHS NPHpPAIICHHs YHTPOINH HASAIBHOTO Ta3a MPH H30TepMUYe-

du vCpdT vG, dT dv
CKOM CXKaTHH.  a) j—; 6) —jpdv; B)J’ P-_. F)J- Gy Con) J'p_;

T T T T

pdVv

15.3. VI3MeHeHHe SHTPOIHHU TIPH H30TEPMHUUYECKOM CKATHUH HACAIHLHOIO rasa ompeneisiercs: Gopmyoit dS=? <0.

D10 He npoTuBopeunt hopmynuposke || Hauanga Tepmonunamuk dS=0 moTomy 4To:
a) mpuBeneHHas GopMyia HeBepHa; 0) MPH U30TEPMHYECKOM CHKATHH Ta3 JOJDKEH MONIydaTh Temio O0Q , 4TO yBEJHUHBACT €ro

surpormio Ha 8Q/T;  B) dopmynuposka dS>0 He mpUMEHNMA K UICATEHOMY Tasy;

r) TIPH U30TEPMHUYECKOM CHKATHHU ra3 HE SIBIISIETCS] 3AMKHYTON CHCTEMOH;
1) hopmynupoBka || Hauana TEPMOJAMHAMKUKY HE IEHCTBYET IPH U30TEPMUUYECKUX HPOLIECCAX;

15.4.PeanpHas TerioBas MalllMHA ¢ HEOOPATHMBIM IMPOIIECCOM TepeIady TeIuIa UCTIOIb3yeT HarpeBaTeNlb ¢ TeMIIeparTy-
poiit 800K wu xomogunsHuk ¢ Temneparypoit 200K. Kakum He MmoxeT Ob1Th KITJ] peasibHOIi TEIOBOH MaIIMHEI TIPU TAKUX YCIIO-
BUSIX: a) 33,3%; 6) 50%; B) 60%; r) 66,7% ) 75%;

15.5. [leproHavanbHO BOAsiHO map Haxomuics npu temmeparype 100TC. 3atem ero A) CKOHICHCHPOBAIH B BOLY MpU
temnieparype 100C, B) monydenHyio Boay oxiamuinu jgo temreparypsl 0°C, B) oxiaxkaeHHYIO BOJY IPEBPATUIN B JIEN MpU
temrieparype 0°C. Kak m3meHsu1ach SHTpOIHUS S IaHHOTO BEMIECTBA B PE3YJIbTATE ITUX MPOIECCOB?

a) A —He u3MeHsIack, b — yMenbianacs, B — He n3MeHsIach, 0) A —Bo3pacraina, b —ymeHnsinanace, B —Bo3pacraia;
B) A —Bo3pacraina, b —Bo3pacrana, B —Bo3spacraina,; r) A —He u3MeHsIach, b —Bo3pacrana, B — He u3MeHsacs;
1) A —yMmensanack, b — ymensmanack, B — yMeHbIIanacs;

15.6.Kakue U3 NpUBEACHHBIX HIKE YTBEPXKACHUN OTHOCATCS KO BTOPOMY Hauyaly TepMOIMHAMHUKH (YKa)XHTe [Ba Mpa-
BUJIbHBIX OTBETA)?
a) V3MeHeHue SHTPOIMH HIEATLHOTO Ta3a MPY ToTyueHrd UM TermnoTh 8Q pasno dS=8Q T; 6) DuTponus uaeanbHOro rasa

JIOJDKHA BO3PACTaTh IIPU €ro H30TepMuueckoM pacumpennr;  B) KIIJI nukina KapHo pasen (TH =Ty ) / T, x100%, tme T, u Ty -

TeMrepatypsl “HarpeBatess” U “xojomunbHuka’; 1) [Ipu mepexome CHCTEMBI H3 HEPABHOBECHOTO B PABHOBECHOE COCTOSIHUE €8
SHTPOMHS J0DKHA YBEIUUUBAThCSA; 1) B mporieccax, MpOUCXOASAIINX B 3aMKHYTOM CHCTEME, SHTPOMHsL yObIBATh HE MOKET;
¢) HeBo3MoxKeH BeuHBIl [BUraTeNb, MPOU3BOISILIINI paboTy 0e3 ModydeHHs! TEIUIOTH (JHEPTUH) OT BHEILIHUX TEII;

15.7.Kakne W3 IPUBEACHHBIX HIKE YTBEPIKACHUN OTHOCATCS KO BTOPOMY Hadaly TEPMOTMHAMHUKH (YKaXXHTe IBa Tpa-
BUJIbHBIX OTBETA)?
a) DHTPOMHsI BCEX TNl B COCTOSIHUM PAaBHOBECHS CTPEMHTCS K HYIIO [0 Mepe TPHOIIKEHHs TeMIepaTypsl K Hyo KembBuHa;
6) DHTpomusA — 3TO QYHKIMSA COCTOSHHS, KOTOpas He 3aBHCHUT OT IPOIECCa, ¢ MOMOIIBI0 KOTOPOTO CHCTEMa TPHUIIIA B 3TO CO-
CTOSIHWE,  B) DHTPOTHSA TEPMOJAAHAMUYECKOM CHCTEMbI MAKCHMAITbHA, €CITH 3Ta CHCTEMA HAXOMUTCSI B PABHOBECHOM COCTOSTHHH,
r) OOpaTHBIN HUKIMYECKHIA IIPOIIECC BO3MOYKEH, €CJIM BHEIIHHME TEJIa COBEPILIAIOT PaboTy Haj paboYMM TEJIOM TEILUIOBOM Mallu-
uel; 1) He cymectByer mukinueckoro nporecca, KITJT kotoporo 6si1 661 6osbiire KIT/[ mpsMoro mukiia, COCTOSIIErO U3 JABYX
M30TEPM H JIBYX aauadar; €) DHTPOmus UIealbHOTO ra3a JI0JoKHA yORIBATH MPH €ro n300apUueCcKOM OXJIAKICHUH;
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15.8. Kakue u3 NpHBEACHHBIX HU)KE YTBEPXKACHUI OTHOCATCSA KO BTOPOMY Hayaldy TePMOTMHAMHUKH (YKaXuTe IBa

NpaBUIBHBIX OTBETa)?
a) DHTpoNus WACaIbHOTO ra3a JOJDKHA BO3pacTaTh MPH ero H300apuueckoM HarpeBanuu; 0) B pesymbpraTe HUKINYECKOTO IPO-
ecca SHTpomust paboyero Tena JOOoH TEIUIOBOW MAalIMHBI He n3MeHseTcs;  B) OJHUM M3 pe3yJIbTaTOB MPOHUCXOAIINX B Tep-
MOAWHAMHYECKOI CHCTEMEe MPOLIECCOB MOXKET OBITh Mepenaya TeIUIOThl OT XOJNIOJHOTO Tella K HarpeTroMy;  T') EnuHCTBeHHBIM
Pe3yIBTATOM IPOIECCOB, IPOTEKAIOIINX B TEPMOANHAMHYECKON CHCTEMe, He MOXKET OBITh Iepeaada TEeIIOTH OT OoJiee HarperTo-
IO Tena K MeHee Harpetomy; 1) M3MeHeHHe SHTPONMH HIEATBHOTO Ta3a MPH MOJTyYeHnH UM TemwioTe 0Q pasno dS=0Q T;

e) Pa60Ta, IMpOU3BEACHHA 3a HUKIT pa60q1/1M TEJIOM TEILJIOBOM MalllWHbI, BCET1a MCHBIIC HOJ'Iy‘-IeHHOﬁ 3a IMKJI U3BHE TEMJIOTHI,

15.9.VkaxuTe HeeepHOe YTBEPKICHHE:

a) DHTPOIHUS UICATBHOTO Ta3a BO3PACTAET IPH €T0 M30TEPMHUIECKOM PACIIHPEHHN; 6) MimeeTcst eAMHCTBEHHBINH 0OpaTHMBIit
MPOIIECC TIepeaun TEIIOTHl OT HarpeBaresi K pabodyeMy Telly TEIUIOBOM MAIWHbBI,  B) DHTPOMHS HACATBHOTO Tasa Mocie Co-
BEPIIECHHUS MM TPSMOTO MUKIMYECKOTO TPOLECcCca YBEITMINBACTCS, r) DHTpOTHS — 3TO QYHKIMS COCTOSIHUS, KOTOpasi HE 3aBH-

CHT OT TPOIIeCcca, ¢ TIOMOIIBI0 KOTOPOTO CHCTEMA MPHUIILIA B 3TO COCTOSHKE, ) DHTPOIHS TEPMOANHAMHIECCKON CHCTEMBI MaK-
CHUMallbHa, €CIIM 3Ta CHCTeMa HaXOIUTCS B PABHOBECHOM COCTOSHHH,

15.10.Ykaxure HegepHoe yTBEPKICHUE:
a) DHTPOIHA UAECATBHOTO Ta3a He MEHAECTCS TPH €ro aJnadaTHYeCKOM OXJaxaenud;  0) HeBo3MOKeH HUKIMYECKUH MpoLecce,
NPUBOJIANIMH K PEBPALIIEHHIO B pa0OTy BCEl MONyYEHHOM OT BHEIIHHUX TEJ TEMIOTH;
B) Jlist HEOOPATMMOTO TEPMOIMHAMUYECKOTO TIPOLECCa He MpUMeHMMa (popMyiia u3MeHeHus suTporu dS=3Q T; r) KIIQ
[UKJIMIECKOTO TIPOIIecca M3 JBYX aauabaT W JBYX M300ap, COBEpLIAEMbIA pabouYnuM TEIOM TEIUIOBOM MaIlWHbI, MEHbIIE MAKCH-
MaJjIbHO BO3MOKHOI'O MPH IUKJIMUeckoM mporecce KIT/T; 1) DHTPOINHUS UIEATHLHOTO ra3a yosBaeT IPH €ro aqnadaTHIecKoM
CHKATHUH;

16. KII/I TenJI0BBIX MALIHH, HHKJIAYECKHE MPOIECCh

16.1.Ha pucyHke mpeacTaBiieH MPSIMOM MK TEIUIOBOW MAIIMHBI B KoopAauHatax 1 —S, rae T —Ttepmo-
JMUHAMUYECKas TEeMIIepaTtypa, S—3HTPOmNHs. YKaKHUTE YYaCTKH, Ha KOTOPBIX TEIUIOTA MOCTYIaeT B pabouee Teio
MAIIIMHBI OT HATPEBATEIISA, U YYACTKH, Tl TeIUIOTa OTJACTCS XOJIOIUILHUKY

16.2.Ha pucyHke mpejcTaBiieH OpsSMON LUK TEIUIOBOI MallkHbl B KoopauHatax | — S, rue T — Tem-
neparypa, S—3HTponus. YKaXHUTe yU4acTKU, HA KOTOPBIX TeIUioTa nocrynaer (1) B pabodee Tea0 MalIMHBI OT Ha-
rpeBatelisl, U y4acTKH, IJIe Teriota otaaercs (1) XomoUIbHUKY
a) 12,78 —; 34,56 —; 6) 12, 23, 34, 45 +; 56, 67, 78, 81 +;
B) 23,45 —1; 67,81 —; r) 12, 23, 45,78 +; 34,56, 67, 81 +;

16.3. UneanbHblil ra3 coBepliaeT HUKIMYecKuil mporece 1-2-3-1,m300pakEHHbIA HA PUCYHKE, TE MPO-
necc 2-3 -axuabatudeckui, a 3-1 - usorepmuueckuil. [Inomanp S, ¢uryper 1-2-3papna 10 Ik, a miomans §

¢urypsr 1-3B-A pasna 15 JIx. Kosddunuent nonesnoro aeiicteust (KII/I) Takoro mukia paBeH:
a) 20%; 6) 25%; B) 30%; 1) 40%; nx)50%; e€) 75%;

16.4. CoBepiiasi HUKIUYECKUI MPOIECC, M300pAXKEHHBIN HA PUCYHKE, pabouee Teno 3a OJUH IUKII P.Ta
OTJaeT XOJOAMILHUKY KoiruecTBO TerioThl Q = 100 /. Kakoe KoJMuecTBO TEILIOTH MoTydaeT pabouee Te- 2007~
JI0 3@ OJIMH IKMKI OT HarpeBatens?  a) 200/[x; ©6) 300/x; B) 400[x; r)600/x; m) 800/Ix; 100} -1 VM3
1 7
16.5.0mnpenenuts KIT/T nukia, n306pakeHHOT0 Ha PUCYHKE, eciii pabouee TeJlo MOJIydaeT OT Harpe- P,Ta
BaTeJjIs 3a OJIUH UK KojaudecTBo TermoThl Q, = 1000 ]x: 3002
a) 10%; 6) 20%; B) 25%: r)30%; 1) 40%; 100 F—=— Viw?

16.6.Ha nuarpamme T (temmeparypa) — S (3HTpONUs) IIOKa3aHbl JABa IMK-
IM4ecKux npouecca. OTHomeHue I, / Ng Beanuusl KITJ neoro nukia (a) K BesH-

yure KI1J] npaBoro uukia (6) paBHO:
a) 1/4; 6)1/2; B)2/3; r)3/4; n)1;e)4/3; x)3/2; 3)2; n)4,

20 100
16.7. KIIJ] uukiaa KapHo, KOTOpBIN COBepIai HacalbHbIi ra3, 06Ut pasen 50%. Temneparypy HarpeBaTelis yBEIUIHIN
B 2 pa3a, a TeMIIepaTypy XOJOJMIbHUKA YMEHBIITIIHN B 2 pa3a. Uemy cran paBeH HoBbidd KITJ nukna Kapao?

a) éxwo%; 6) §><100% B) %xlOO%; r) gxloo%;

16.8. MUneanbHeiil ra3 copepmraet ukia Kapro. Temneparypa narpesatens B 3 pasa BbIIIE TEMIIEPATYPHI XOJIOMILHHUKA.
I'a3 mepenan XonoAMILHUKY KoandecTBO TermnoThl Q = 3k/Ix. Kakyro paboTy coBepiimi raz?
a) 1k/x; 6)2x/x; B)3x/x; 1) 4x/x; nx) 6kx;, e€) 9Kk,

16.9. WneanbHseiii Ta3 coBepmaet uki Kapro. Temmeparypa HarpeBaresst B 5 pas BbIlle TeMIIEpaTyphbl XOJIOAWIBHAKA.
I'a3 coBeprmn padoty 4 = 20k/]x. Kakoe KOMTHIeCcTBO TEIUIOTHI MOJTYYIHII T'a3 OT HAarpeBaTes ?
a) 25k/x; 6) 30k/x; B) 40x[x; 1) 50k/x; nx) 60k [x; €) 75k/[x;
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16.10.MneanbHblit ra3 coBepuraeT 1ukia KapHo. ['a3 nomydnn ot HarpeBartens 3 k[ TemoTs! u coBepiuni padory 1
k. Uemy paBHo oTHOLieHue T3,/T, TeMmmepaTyp HarpeBaTessi U XOJMOAMIbHUKA?
a)1,2; 6)1,25; B8)1,33; 1) 1,5, n)1,67; e)2; x)apyroii orser;

17.Pacnpenenenne MakcBesia

17.1.Ha pucynke npencrasien rpaduk 3apucumoctd Gynkimu dN/ v oT BenmmumHBI CKOPOCTH V dN

MOJIEKyII HAeaIbHOro rasa, rae dN — 4icIo MOIeKyI rasa, IMEIOLMX CKOPOCTH B HHTepBaie oT V 1o V +dv. 4V
Ecmm temmnieparypy T rasa yBenwmuuTh B 2 pa3za, TO TUIOIIAb IO 3TUM TpadUKOM. .. ... v
a) yBeNMYKTCS B 4 pasa;  0) yBEIHUYHUTCS B 2 pasa; 0
B) yBennuutrcs B 1,414pa3; T) yMeHBUIMTCS B 2 pa3a;  K) HE H3MEHHUTCS,
17.2.Ha pucynke npeacrasieH npu temneparype T rpadguk QyHKImMU pacnpenenenus Makcseia MoJie- £®)
M

KYJI UICTBHOTO ra3a o BeIUYrnHaM cKopocTeil. Kakue u3 clieiyomux yTBep K ICHUN SBISIFOTCS TPABUILHBIMUA ?
A) ecnu noBbicUTh T, TO MAKCUMYM KPHBO#M CMECTUTCS BJIEBO, & BBICOTA €r0 yBEJIMYHUTCS, bB) eCiin MOBBICUTH
T, TO MakCUMYM KpPHUBOH CMECTHUTCS BIPABO, & BBHICOTA €0 YMEHBIIUTCS; B) ¢ u3smenennem T mosioxenue 0
MaKCHMYMa U €ro BbICOTa HE U3MEHSTCS, I') rtonmane mo KpUBOii rpaduka yMeHbIIAeTCst ¢ pocToM T ) mwromians mon
KpHUBO# rpaduka yBeJIMIUBACTCS ¢ pOCcTOM 7 E) miomianae noa KpuBoii rpaduka He 3aBHCHUT OT T

Oteetnl: a) A,I'; 6)A,E; B)A,IO; r)b,d; n)B,E; €)B,E;

<

17.3.Ha pucynke npezacrasieH rpaduk pacupeaeacaus MaKkcBeliia MOJIEKYJT HACAIBHOTO ra3a 110 Be- £.)
JIMYHHAM CKOPOCTEH. 3alITpUXOBaHHAsI HA rpaduKe IIOoIaab paBHa (YKaKUTE MPABUIIbHBINA OTBET): M
a) KOHIIEHTPAI[MK MOJIEKYJI ra3a, HMEIOIIUX CKOPOCTh Vo,

0) 4ucITy MOJIEKyYJI ra3a B eJUHHIE 00BbeMa CO CKOPOCTAMH V 2 V) ; 0 v
0]

B) GyHKIMH pacnpeenenus MaKkcBesuia MOJIEKYJI CO CKOPOCTAMU V = Vg ;

T) BEPOSTHOCTH TOTO, YTO MOJIEKYJIbI UMEIOT CKOPOCTh Vo,

,H) BEPOSATHOCTHU TOI'0, YTO MOJICKYJIbl UMEIOT CKOPOCTH V 2 VO )

17.4. 1, (V) — (pynknus pacrpeneneHus MakcBeiia MOJIEKYJ HIeaJbHOTO Ta3a Mo BelInIuHaM ckopocteit. N — gucio

MOJICKYIJI rasa. BepOﬂTHOCTL TOT'0, YTO BEJIMYNHA CKOPOCTU MOJICKYJIbI I'a3a HAXOAUTCSA B UHTCPBAJIC Vl <v< V2, paBHa:

2) £, (v2)-ty(v1): 6) [ty (v)av: B)%J'sz(v)dv; r)ﬁffM(v)dv; D) (1 (v2) =t (w));

17.5.U3BecTHO, uto AN — YHCI0 MOJIEKYJ WACATBHOTO ra3a co CKOPOCTSIMH OT V 10 V+dv. m — macca mMosekydsl; T —
TeMmeparypa rasa, K — nocrosigaast bonbiiMana. Uto OKHO MPOUCXOAUTH ¢ BennuuHOW ON HpH yMEHbLUICHHH BETHYHHBI CKO-
POCTH V MpU HEHM3MEHHOM MajioM HHTepBase dV (yKaXuTe BepHbIH OTBET):

a) yenuuupaercs npu V < /2kT/m; 6) ymenbiaercs ipu V >,/2kT/m;  B) ymenbmaercs npu V <./2kT/m;

r) He m3mensiercss; 1) AN MoXeT Kak yBEJIMYMBATHCS, TAK ¥ YMEHBIIATECS

17.6.Ha pucynke npeacraBicHbl rpaduku GYHKIUH PacIpeaesICH s MOJIEKYII IO MPOSKIIUH CKOPO-
CTeil Ha OCh X JUIsl TPEX pasiIMYHBIX HACAIbHBIX ra30B (BOZOPO/a, BOJSHOTO apa M KHCIOPOa) IPH OIHHA-
KOBOIi Temmeparype. Kakoit u3 rpakoB COOTBETCTBYET pacnpeaeeHii0 MakcBeuia Uil KUCIopoaa:
a) 1; 0) 2; B) 3;  TI) IpH OAWHAKOBOU TeMIiepaType rpaMKu I0JHKHBI COBIAIATh;

17.7. Ha pucyHke mpencraBieHbl Ipaduku GyHKIIUU paclpeaesicHUus] MOJIEKYN 10 BETUIHHAM
CKOpOCTEH JUTS TPEX pasIMUHbIX MICATBHBIX Ta30B (BOJOPO/Ia, KUCIOPOIa U a30Ta) MPHU OJNHAKOBON TEM-
neparype. YKaxute rpaduk, COOTBETCTBYIONTUH pacnpenenennto MakcBela s BOJIOpoaa:

v
a) 1; 0) 2; B) 3; I) IIpH OJIMHAKOBOM TeMIlepaType rpap MKy J0JKHEI COBIIAIATH; 0
17.8.Ha pucynke npuBeeHsl 1Ba rpadguka QyHKIMA pacrpeeneHns Makcseiia o BeInunHaM £6)
CKOPOCTEH MOJIEKYJI JJIsl OJJHOTO M TOTO )K€ MIEAILHOro Tasa NPy PasHbIX TeMneparypax. T — TeMieparypa ™
. 1
rasa, V,,— CpeIHss KBaJpaTHYHasi CKOPOCTh MOJIEKYJI ra3a. [IpHBeIeHbI ClleIyFOIIie COOTHOIICHHS: 5 v

A)To<Ty; B)T,=Ty B)To>Ty T) Vigo <Vigrs ) Viez = Viess  E) Vis2 > Vig1. Kaxue u3 aux BepHbI? 0
OTBETHL: a)A, I, 0)B,E; B)B,JI; n)AE; n)B,E;, e)AT;

17.9. Bennunna dyHkuun pacrnpenenenuss Makcseia fj, (V) MOJIEKYJI MIEabHOTO Ta3a 10 BEIMYWHAM CKOPOCTEH

paBHa 4 I:e‘-.'xp(— ZI) , €CJTH 3HaYEHUE CKOPOCTH V COBIAAAET C.

m
21KT
a) Hanboliee BEPOSATHON CKOPOCTBIO MOJIEKYJT ra3a; 0) CpeiHel CKOPOCThIO MOJIEKYJ ra3a; B) CpelHed KBaapaTHYHO# CKOpo-
CThIO MOJICKYJI rasa, F) TAKOC 3HAYCHUC (l)yHKHI/II/I pacnpeaciicHus Maxkcsemna HEBO3MOXHO,

17.10.Benuunny (MOAYb) CPEAHETO UMITYJIbCA <p> MOJICKYJIbl HJCAIBHOTO ra3a HaJo BBIYUCIATH MO Gopmyne (M —

Macca MoJtekyItbl; T — Temmeparypa rasa, K — moctostaHast bonsiiMana, V —CKOpOCTH MOJIEKYI):
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m 3200 n,v2 ] 2
a) 4T[m(2nij J(;ex;{—m]D\f’dv, 0) 4n,/ j'ex;{ 2I(_r]D\Adv

m (32 2 | 320 2 Dvd _
B) 4nm(2nk_|_) J(;ex —iT |4V r) 4nm(2nkTJ (j) exp ——, - |V 1) npyrast popmya;

17.11. [Ipuxoxasmryrocss Ha OJHY CTENICHb CBOOOJBI BENIMIUHY CpeIHEH KUHETHYECKOW dHEPTHH <m\/§ / 2> MOJIEKYJTBI

MIEabHOTO Ta3a, MMEoNIed MacCy M, Hajao BRIYUCIATE 10 popmyre (T — Temmeparypa rasa, K — mocrostuaast bonsrmana, v, —

3 2 32 w
. . [ 'm mv . m .
MPOEKIUH CKOPOCTEH MOJIEKY): a) ST {) exp[— Zkfl‘_]v)z(d vy, 0) ZW(%j _joo exp( \/3() Vv, ;

m mvf( 4. . m sz )
B) %_{o exp - T Oxdvy; 1) %_L exp 2kT cdvy ; n) apyras popmyna;

18. Cpennue ckopoCcTH U IJHEPTHH MOJIEKYJI ra3a

18.1. Ha pucynke npezcrasieH rpaduk GyHKIuM pacupeneieHns MakcBeiia MOJIEKYJ HACaIbHOIO
rasa 1o BEJIMYMHAM CKOpocTed (U— MoJsIpHast Macca rasa; T — TeMiieparypa, R — yHuBepcanbHas ra3oBas oCTo-
stiHast). [Ipu 9TOM BeJMYMHA CKOPOCTH Vi MOXKET OBbITh paBHA!

2 /3R . 6) /8R \/4RT’ 9 \/ZRT; " TlRT; 0 E;
M M vl

18.2. Ha pucynke mpezacTaied rpaguk QYHKIUHM pacrupeneienus MakcBesia MOJIEKYJl HACATbHOrO
rasa 1o BeJIMYMHaM CKopocTei. [Ipy yMEHbIIEHHH TEMIIEPATYPHI OTOTO Ta3a B YETHIPE Pa3a BEIMYMHA CKOPOCTH
Vi, COOTBETCTBYIOIIAS MAKCHMYMY 3TOT0 IpadKa;

a) He U3MEHUTCs;  0) yBenuuuTcs B 4 pasa; B) YBEJIMYMTCS B 2 pasa,;
r) ymenbiuTcs B 1,41pa3; 1) yMeHbIIMTCS B 2 pasa;  €) APYroif OTBET;

18.3. Ha pucynke npezacraBieH rpapuk GpyHKIHUK pacrpeneieHns MakcBeiia MOJEKYJ HIealbHOro
rasa o BeJIuyuHaMm ckopocteil. Cpeln OTMEUEHHBIX HAa HEM CKOPOCTEH Vi MMEIOTCSl BETUYUHBI CpelHel, cpel-

o o . 2
HEU KBAaJIpaTUYHOU U Hanbolee BEPOATHOU CKOPOCTU MOJICKYJI ra3a. BespasMepﬁoe OTHOILICHHUEC V3 |]/4/(V 2)

PaBHO: a) %T; 6)\/2; B)\/g; r)\/g; ) i—g; e)\/g;

18.4.Cpenu oTMedeHHBIX Ha Tpaduke QyHKIMH pacmpenesnieHuss MakcBeia MOJIEKYII ra3a 1o Belu-
YHHAM CKOPOCTEU 3HAYCHHU V; MMEKOTCS BEIMYMHBI CPEIHEH, CpeiHel KBapaTUUHOW 1 HanboJiee BEPOSTHOM
CKOPOCTH MOJIEKyJ ra3a. OTHOIIEHHE CKOPOCTEH Vg / V4 paBHO:

e 3 e 3 2 2 8 .

18.5.Cpenuss kBagpaTHdHas CKOPOCTh MOJIEKYJI HICaIbHOTO Ta3a paBHa Vo. Kak HaJjo U3MEHHTH TEPMOANHAMHYECKYIO
Temrepatypy 7' rasa, 4TOOBI BeJIMYMHA CPEAHEI CKOPOCTH €ro MOJIEKYJI cTajla paBHOMU Vo?
a) yBeNMuuTb B 2 pasa; 0) yBenuuuth B 6/TT pas; B) yBenuuutb B 3778 pas;  r) yenuuuth B 4/TT pas;

1) YMEHBIIUTH B 6/TT pa3; €) ymeHbummth B 3TY8 pas; u) yMeHbmUTh B 4/TT pa3; K) yMEHBIIMTH B 2 pasa;

18.6.C HEKOTOPHIM HCATBHBIM Ta30M MPOUCXOAUT MPOLECC aAnabaTHYECKOro ckarus. [Ipu 5TOM BelMurHa Haubosee
BEPOSTHOU CKOPOCTHU €r0 MOJIEKYIL...
a) yBeIM4YuBaeTcs; 0) HE U3MEHAETCSA; B) YMEHBIIAETCSA;  I) JAHHBIX B YCIIOBHU HEIOCTATOYHO JIJIsI OTBETA,

18.7.]laBeHue uaeaabHOIO ra3a yMEHBIIMIOCHh B 2 pa3a, a HanboJjiee BepOsTHAsE CKOPOCTh €r0 MOJIEKYJ YBEINIMIACh B
4 pa3a. Kak u3MeHMIach BeIMYMHA KOHIICHTPALUU MOJICKYII 3TOTO ra3a’?
a) yBenuuuiach B 4 paza;  0) yBenuumiach B 2 pasa; B) HEe H3MEHHIIACH,
) YMEHBIIMWIACH B 2 pa3a;  J) YMEHbIIWIACH B 4 pa3a;  €) APYyroi oTBerT;

18.8.KoHueHTpaliys MOJIEKYJ UASATbHOTO ra3a YMEHBIIWIACh B 2 pa3a, a ero AaBjieHHe yBeaIuduioch B 2 paza. Kak us-
MEHHTCS BEJIMYMHA CPETHEH CKOPOCTH MOJIEKYJI 3TOTO Ta3a’?

a) yBenuuutcs B 4 pasza;  0) yBelHUYHTCS B NG pa3;  B) HE U3MEHHUTCS; T) YBEJIMYUTCSA B 2pasa; [1) YMEHBLIUTCS B V2 pas;
€) YMEHBILINUTCS B 2 pa3a; K) YMEHBIIUTCS B 4 pa3a;  3) ApYyroi OTBET;
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18.9.Kakum BBIPpAKCHUEM OINPCACIIACTCA CPEAHASA KUHCTUYCCKAasA SHEPT U BpalllaTCIIbHOTO ABUKCHUA 0,HH0171 MOJICKY-
JIbl BOAOPpOAA, ABJAOMICTOCA UACAJIbHBIM JBYXaTOMHBIM I'a30M (m — Macca MOJICKYJIbI, kK — mocrosinHas BbonbiMana, T— TeMIiepa-

Typa, (V) — CpelHsis CKOPOCT MOJIEKYII rasa)?
2 kT 3KT 5kT
a)m(v>;6)7 )— )—<>;H)3|<T§C)T, x) KT ;
18.10.Kakyto 010 cpe/iHeii KHHETHYECKOH SHEPTUH MOJIEKYIIBI Bofopoaa Hy COCTaBisieT cpeHss JHEpTHs ee MOCTy-

[aTEIBHOIO IBYIKEHUS? a) 100%; 6) 20%; B) 40%; r) 50%; x)60%; e) gpyroii OTBET;

18.11.Yemy paBHa cymMMa MOAyJei (BEIMYHMH) CKOPOCTEN BCEX MOJIEKYN 1 MOJIsI OJJHOATOMHOIO HMIEANLHOro raza (m —
Macca MoJIeKyJbl, K — moctostiHast bompimana, T — temmeparypa, Ny, — ancio ABoraapo, R — yHHBepcambHast Ta30Bast MOCTOSIH-

’BRT [8KT ’SRT ’SRT
VU ? Nagi/——: 6) Nag,.|— Nag.[— Nag.[—
Hasi, |1 -MOJIIpHAs Macca rasa) a) Np, ) Nag B) Nag " r) Npg

19.Pacnpenesienne BoabumaHa

19.1.PaBHoBecHas atMocdepa ¢ Temneparypoilt 7 COCTOMT M3 rasa, MOJIeKyjla KOTOporo umeer Maccy M. Jlaienue ta-
KOro rasa YMeHLHII/ITCH B 2 pa3a, ecii MOIHAThCs Ha BhIcOTY (K — mocrosiHHas BonblmaHna, g — yckopeHre CBOOOIHOTO MaICHHS):

_ mg 2KT _ kT _ kT,
a) h= . 0 h- ex 2); B) h=—; h=—In2; h=—
) M= g O N= @P@ B h=t ) = n2; ) he
19.2. Jlorapudm In p napnenus rasa, oOpasyio- . ) Inp Inp Inp Inp Inp
mero atMocepy ¢ OJMHAKOBOW BO BCEX TOUYKax TeMIIepa- L/ N I/h V ) - kh .

TYPO#H, 3aBUCUT OT BBICOTHI N HaJl OBEPXHOCTHIO MIIAHETHI
crenyronmM o0pa3oM (yKaXkKMTe paBUIbHBIN IpaduK):

a) 6) B) r) 1) e)

19.3.BeicoTa h Hajx MOBEPXHOCTHIO MOPSI, HA KOTOPOM TaBlICHUE BO3/yXa B 2 pa3a MeHbIIIe, YeM Ha ypOBHE MOpsi, OyaeT
MEHATBCS C YBEJIMYCHUEM TeMneparypsl I atMocgepsl 110 3aKOHY:

a) h= ConSﬁT ; 6) h=constT; B8) h= Consﬂ/ﬁ ; 1) h= Consm ; J) 9Ta BBICOTA HE MEHSETCsI ¢ pocToM T

19.4.Ha nmoBepXHOCTH IUIAHETHI CO CTATHYECKON PAaBHOBECHOM aTMOC(EPOii, B KOTOPOH OTCYTCTBYET
nepeMelInBaHne ra30B 3a CYET KOHBEKLIUH, U KOTOpas MOYUHSETCS pacipeeieHiio bosblmMana, 0JHHAKO-
BBI MapIMaibHbIC AaBJICHUS pg claeayromumx razos: A —aszora N, b —Bomoponma H,, B —ammmaka NH3. Ha
PHUCYHKE IMPEACTaBIICHbI TPa)MKU 3aBUCUMOCTU UX JABJICHHS p OT BBICOTHI N HaJ MOBEPXHOCTHIO MJIAHETHI.

YKaXute COOTBETCTBUE DTUX Fpa(l)I/IKOB U ra3oB.
a) 1A 25 3B; 6) 1A 35 2B; B) 2A 15 3B; 1) 2A 35 1B ; 1) 3A 1B 2B;

19.5. Kakoe yTBepsKAeHHE, Kacarolleecss PaBHOBECHOTO COCTOSHHS aTMOC(HEDPBI, He CO2Iacyemca C PaclpeacieHueM
Boabmmana?
a) Ha MaJIbIX BBICOTAX OTHOCHUTEIbHAS BEPOSTHOCTH BCTPETHUTSH JIETKYIO YACTHUIY MEHBIIE, YEM THKENYIO;....0) C pOCTOM TeMIIepa-
TYPBI BEPOATHOCTH BCTPETUTH YAaCTHILYy Ha GOJIBIION BHICOTE YBEIMYMBAETCS;. ...B) IpH Temiepatype T = 0K Bce MoliekyJibl pac-
OJIOKUIIUCH OBl IJIOTHBIM CJIOEM Ha MOBEPXHOCTH 3€MIIM; T) IIPH MCYE3HOBEHHH ITOJIsI TPABUTALIMM 3eMJIIS HOTEpsIa Obl CBOIO
atMocdepy; 1) Ha OOJIBIIUX BBICOTAX BEPOSITHOCTh BCTPETUTD JIETKYIO YACTHUILY MEHBIIIE, YeEM TSDKEYIO;

19.6.Ha HekoTOpOii BEICOTE HAJl TIOBEPXHOCTHIO TNIAHETHI CO CTATUYECKOI paBHOBECHOU aTMOC(EpOii, B KOTOPOM OTCYT-
CTBYET IEPEMECIINBAHKE T'a30B 32 CYET KOHBEKIUH, U KOTOPAs MOYHHACTCS paclpeie/ieHUIo bollbiMana, OJUHAKOBBI TapIHab-
HbIE JABJICHUSI CIEAYIOMUX ra3oB: Bogopona H,, kucnopoma O,, BoasHoro nmapa HO wu yraekucnoro raza CO,. Ykaxure mpa-
BHJILHOE COOTHOIICHUE MEKIY MaplHaIbHBIMK JaBICHUSIMH 3TUX Ta30B BOJIHM3H NOBEPXHOCTH [LIAHETHI:

a) Pco, > PH,0> Po, > PH,:  0) Pu, > Po, > Pco, > PH,0:  B) PH, > Po, > PH,0> Pco,:
r) Pco, > Po, > PH,0> PH,s  A) Pco, = Po, = PH,0= PH,;

19.7.Ha pucyHke npeactaBieHsl rpa@uKd 3aBUCUMOCTH KOHLIEHTPAIMK MOJIEKYJ OJHOTO U TOTO
’Ke MIEAbHOrO ra3a OT BBICOTHI N Haj MOBEPXHOCTHIO HEKOTOPOU IIIAHETHI MPU Pa3HBIX TEMIIEPATypax.
VkaxuTe rpaduk, COOTBETCTBYIONIMH HauMeHbLIEH TemiepaType. CUMTAaTh, YTO YCKOPEHHE CBOGOIHOTO
NaJEeHus ¥ TEMIIEPATypa aTMOC(EPHI C BEICOTOM HE MEHSIOTCS!
OTBeTHL: a) 1; 0) 2; B) 3; I) HEJOCTATOYHO AaHHBIX;

19.8. 3akpeITyI0 MPOOHPKY, B KOTOPOH HAXOMUTCS BOZOPO, BPAIIAIOT C YIJIOBOM CKOPOCTBIO () BOKPYT L@
ocu, npoxosieii yepe3 nmpoOky I1. KoHueHTpauus Moiekyn ra3a B MpoOHUpKe 3aBHCHT OT PacCTOSHHS I 10 OCH 0
BpalieHus 1o 3akony (M —Macca MoJIEKYIIBl Bogopoa, K — mocrosaHas bonbivmana): |

a) n=const; 0) n= mwzr B) N=ryex mar?) r) n=ngex _M
' kT R T ) ER T T
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19.9.MOJ’IeKyJ'H>I UACAJIBHOI'O ra3a HaxoAsaTCA B I10JIC BHCIIHUX CHUII. Fpaqnxnc 3aBUCUMOCTH HOTeHHHaJ’ILHOﬁ OHEPrun

En n n n n n n E, MOEKyNbI OT KOOPAUHATHI X HPEACTABIICH HA Jie-
X > . X X X X . BOM pucynke |. YkaknTe NpaBuIbHbL rpaguK 3aBu-
I a) 0) B) r) ) €)

CUMOCTH KOHLEHTpAIMM N MOJIEKYJI ra3a OT KOOpIH-
HaThl X (TemIeparypa rasa BCIOJy OJHHAKOBA).

20.Yacrora CTOJIKHOBEHHS MOJIEKYJI CO cTeHKoi. Cpeansisi JJuHa cBOOOIHOro npodera
20.1.T'a3 HaxoauTCs B 3aKPBHITOM cocyje. Kak Hao M3MEHUTH Temiieparypy 7, 4ToObI YHUCIO COYAAPEHUM MOJIEKYIT C O/
HUM M TEM K€ YYACTKOM CTEHKH 3a OJJMH U TOT )K€ UHTEPBAJ BPEMEHH YMEHBIIUIOCH B 2 pasa?
a) yMeHbIIHTE B 16 pa3; 0) yMEHBIINUTH B 4 pa3a; B) YMEHBIUUTh B 2 pa3a;  I) yMEHBIINTH B J2 pas;

) yBEJIMYKTH B 2 pa3a; €) yBEJIUYuTh B 4 pasa;

20.2.B aByX 3aKpHITBIX COCyJax ¢ OJUHAKOBBIM 00beMoM Vi =V, npu pasHbix Temneparypax 71 = 47, Ha-
XOIHUTCS Pa3HOE KOJIMYECTBO BOAOPOAA C MOJSIPHON Maccoil i = 2 r/moinb. B neBom cocyne — 8 morieit, B mpaBoM co-
cyne — 1 monb. Onpenennuts otHowenne ANy /AN, uncna coyaapeHui MOJEKYI C y4aCTKOM CTEHKH COCYOB ILIO-

maapio AS 3a omuHakoBoe BpeMs At B 3THX cocyaax:
a) 256; 6) 16; B) 4; 1)2; m)1; e) 1/2; x)1/4; 3)1/16; u) 1/256;

20.3.B 1ByX 3aKpBITBIX COCyIax C pasHbiM o0beMoMm Vi = 4V, mpu 0auMHAKOBBIX Temreparypax 1y = Tb
HAaXOMUTCSA 110 1 MO0 BOZOPOAA ¢ MOJSIPHOIA Maccoit = 2 r/moinb. Yemy paso otaomenune AN;/AN, uncna co-

yaapeHui MOJIEKYJI ¢ OJMHAKOBBIM YYaCTKOM CTEHKH COCYIOB IUIOMaaAbo AS 3a oguHakoBoe BpeMs At B 9Tux co-
cynax? a)l16; 6)4; B)2; 1)1, n)1/2; e)1/4; x) 1/16; 3) npyroii oTBET;

20.4.VineansHblil ra3 COBEPIIACT MPOIECC, IIPH KOTOPOM BEIMYHHA YaCTOTHI COYAaPCHHI €ro MOJIEKYJI CO CTEHKOH COCY-
J1a He M3MEHsIeTCs. Y paBHEHHE TaKoTo MpoIecca MMEeT BHL:

a) V+/T =const; 0) V/ﬁ =const; B) VT =const; 1) V/T =const;

20.5.T1ocne M30TEPMHUUECKOT0 CXKATHS HICAILHOTO r'a3a B 4 pasza YUCIIO COYAapEeHHUH ero MOJIeKyJl O eIMHUILY TIOBEpXHO-
CTH CTEHKH COCYya 3a €IUHHIlY BpEMEHU! a) YMEHBLIWIOCH B 2 pa3a; 0) yBEIHYUIOCH B 2 pa3a;
B) YMEHBIIUIOCH B 4 pa3a; T) yBEIUYIIOCH B 4 pa3a; 1) HE H3MEHHJIOCH,

20.6.T"a3 HaxoauTcs B cocye, 00bEM KoToporo MoxkeT u3MeHsAThes. [Ipu Temneparype 400K uucio coynapenuid Mode-
KyJI Ta3a C Y4aCTKOM CTEHKH COCY/Ia ¢ IUIomaapio AS 3a Bpemst At 6110 paHo 4- 13, Kakoii 10/bkHa CTaTh TeMIepaTypa rasa
IIpU M300apUUECKOM IPOLIECCe, YTOOBI YHCIIO COyIapeHHH MOJIEKYI C 3THM JKe ydacTkoM AS 3a To e camoe Bpems At craio
paBubiM 8- 1332 a) 100K; 6) 200K; B) 800K; r)1600K; n) apyroi orser;

20.7. YKaxuTe npasuibHoe yTBEPKIACHUE, OTHOCAIICECs K CpeJHel ATuHe CBOOOIHOTO pobera Mojekyi ra3a. OHa:
a) YMEHBIAETCS PH PACHIUPEHHH ra3a; 0) mpsMO MPOMOPIMOHATBHA JABICHHIO ra3a [PU MOCTOSIHHOW TeMIieparype;  B) 00-
paTHO MPOMOPIHOHANBHA IUIOTHOCTH Ta3a; T) 00paTHO MPOIOPIMOHATBHA TEMIIEPATYpE TPH MTOCTOSIHHOM TaBJI€HWH, T) BO3-
pacTaet ¢ yBenuueHneM 3((HEKTHBHOTO JUAMETpa MOJIEKYIT;

20.8.Kak u3MeHuTcs aiuHa cB0OOIHOTO Ipobera MOJIeKyII ra3a, eClid ero 00beM aanadaTHIeck yBEIHUUTh B 2 pasa
(y — mokasarens axuabator)?

a) yBemmuntes B 2Y pas;  6) ymenpmmtes B 2¥ pas;  B) YMEHBIIMTCS B 2pa3a;  T) yBEIHUUTCS B 2 pasa;
20.9.Ta3 coBeplIaeT W30TEPMUYECKHH ITIPOLECC, NPH KOTOPOM CPENHAS UIMHA CBOGOJHOTO Hpobera MOJIEKyJ rasa

yMeHbInaercs B 2 pasa. [Ipu 5ToM JaBlieHHe ra3a; a) yMeHblnaercs B 4 pasa; 0) yMeHbIIAeTCs B 2 pasa;
B) YBEIMYHMBAETCS B 2 pasa; TI) yBEJIMYMBAECTCA B 4 pasza; [1) HPAKTHYECKU HE H3MEHSIETCS;

20.10.B pe3ynbTaTe HEKOTOPOTO MpoIlecca AaBiICHHE p Ta3a YMEHbIIWIOCH B 4 pasa, a Temneparypa T yBenuuuinach B 2
pasa. [Ipu 3TOM cpenHss aTHA CBOOOIHOTO Mpodera MOJIeKyJIbI Ta3a;
a) yBenuumiach B 8 pa3; 0) yBenuuuiack B 4 pasa; B) yBeNMUYWIAach B 2 pas3a; T) MOYTH HE U3MEHUIIACH;
JI) yMEHBIIMJIACH B 2 pa3a; €) YMEHbINWIAch B 4 pasa;  ’K) yMEHbIIMIACh B 8 pa3; 3) yMeHbInwiach B 16 pas;

20.11.T"a3 coBepuiaeT npouece, Mpyu KOTOPOM BETHMYMHA CPEAHEH JIMHBI cCBOOOJHOrO Mpodera ero MOJIEKyJ IpaKTHie-
CKH HE U3MCHSICTCH. YPaBHCHHC TaKoro mponecca NMEECT BU/I.
a) p=consfV; 6) p=consf{T; B) p=constT; r) T =constV;

21.sBnenus mepeHoca

21.1.TlepeHoc UMITyJIbCa HAIIPABJIEHHOTO JIBMXKEHUS ra3a IPOMCXOAUT B HAaNpaBieHuu Bektopa N =1 + | . CKopocTh mo-

TOKa rasa HaIrpaBjieHa BJIOJb BekTopa N'= | —1 (tme i,],K — eauHuuHbIe BEKTOPHI (OPTHI) IEKAPTOBOM CHCTEMBI KOOPAUHAT).
I'paJMieHT BETMYHHBI 9TOM CKOPOCTH HATIPABJIEH BIOIb BeKTOpa: a) i +j; ©6)i—j; B) J—i; 1) - —];
21.2.B moToKe ra3a, HampaBJIEHHOM BIOJb OCH X, BEIMYHMHA CKOPOCTHU ra3a pacrTeT B OTPULATEIbHOM Ha- z %
npasieHnn ocd Y . [lepeHoc UMITyIbCca HAMPABICHHOTO JABMKCHIS Ia3a IPOUCXO/INT: a) BIOJIb OCH X; ,//, y
X

6) MpOTHB OCH X; B) BIIOJIb OCH ) IPOTHB OCH y; 1) BJIOJb OCH Z, €) IPOTHUB OCH Z,
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21.3. HauGonblee Bo3pacTaHHe KOHLEHTPAIMH MOJEKYI ra3a TPOUCXOAMT B HANpaBJEHUH BeKTopa M= | —i , rae

i,].K — enuHmuHBIE BeKTOPHI (OPTHI) IEKAPTOBOH CHCTEMBI KOOPAMHAT. JTO NPHBOIUT K TIEPEHOCY MACCHI Ia3a B HANPABJICHHH
BEKTOpA: a)i+j; 6i-]; B j-i; 6 --]; nNk; e -k;
21.4. KosppuumeHT TuHaMUYEeCKOH BI3KOCTH I'a30B 1| 3aBUCHT OT JaBJICHUS ra3a p Kak:

an-~p; 6)f]~\/_; B)N~1p; r)r]~]/\/_; 1) M TPaKTUYECKH HE 3aBUCHT OT p;

21.5.T'a3 coBepIaet mpoIecc N30XOPUIECKOTO OXJIAXKICHHS, IIPH KOTOPOM €ro TeMiiepatypa 1 yMeHbImaeTcs B 4 pasa.
ITocite aTOr0 KO3 HUITUEHT TUHAMUIESCKOM BSI3KOCTH 1 Ta3a: a) yBeanuuTces B 4 paza; 0) yBelIHUMTCS B 2 pasa;
I) YMEHBIINTCS B 2 pa3a;  JI) YMEHBIIUTCS B 4 pasza; ) IMPAKTUYECKU HE H3MEHHTCS;

21.6. /11 KaKoro u3 MPUBEJCHHBIX TA30B C OJWHAKOBON TEMIEPATYPOi KOA(DPHUIMEHT TUHAMHUYECKON BA3KOCTH UMEET
HAUMEHBIIYI0 BeTHMYUHY (Y4eCTb, uTO 3 (HEKTUBHBIE THAMETPBI MOJIEKYJI TA30B UMEIOT MPUOIU3UTEIBHO OJIHY BEIHIUHY)?
a) renus He; 6) Bomopona Hy;  B) kucnoponaa Oo; r) BogstHOTO Tiapa H,0; n) yraekucioro raza COo;

21.7. HekoTOpHBIi Ta3 COBEpIIAET IPOIECC, MPH KOTOpOM ero kodddumment auddy3sun B arMocdepe HE MEHICTCS.
VpaBHeHHEM Takoro Tiporiecca 6yaet (7 — Temieparypa, p — IaBIeHne aTMOC(EpHI):

a) T =const; 0) T2 = consttp; B) T= constﬂo2 ;T p= constT?;

n) p=constT; e T= Consﬂ:p3/2; ) HET MPAaBUILHON 3aBUCHMOCTH;

21.8.Cwmech ra3oB coBepLIaeT IPOLECC H30TEPMUUECKOTO CXKaTHs, IIPU KOTOPOM JIaBJICHHE p yBeJIMUUBaeTcs B 4 pasa.
[Mocne storo koaddunnentsr quddysun razos D razoe: a) He u3MensaTcs; 0) yBenuuarcs B 16 pa3; B) yBenuvatcs B 4 pasa;
r) yBelIM4aTcs B 2 pa3a; ) yMEHbIIATCs B 2 pa3a; €) yMeHbLIaTcs B 4 pa3a; 3K) yMeHbIuarcs B 8 pas;

21.9.T'a3 coBepiuaeT Mporecc U30TEPMHUIECKOTO CKATHsI, IPU KOTOPOM €ro JaBlieHHe p yMeHbluaercs B 4 pasa. [Tocie
9TOr0 K03()(HUIKUEHT TEIUIONPOBOAHOCTH K rasa:  a) yBeIUYurcs B 4pasa; 0) yBEIMUUTCA B 2pasza; T') yMEHBIIUTCS B 2 pa3a,;
1) yMEHBIIMTCH B 4 pa3a; 3K) MPAKTHYECKH HE U3MEHHUTCS,

21.10. [Ins Kakoro W3 MPHBEACHHBIX Ta3oB KO3()(GHUUEHT TEIUIOMPOBOJHOCTH HMEET MPH OAWHAKOBOW TeMIeparype
HAUMEHBLIYIO BETHIHHY?
a) remus He; 6) yrnekucinoro raza COy; B) Bogopoaa Hp; 1) metana CHy; 1) BoasiHOTo mapa Hy0;

21.11.KoHipl UHIMHAPUYECKOTO CTEPIKHS, MATEPUA KOTOPOrO UMEET MOCTOSHHBIN, HE 3aBUCSLIUM OT
TeMneparypsl KO3QMUIMEHT TEIIONPOBOAHOCTH K, MOJIEPKUBAIOT MPU pasHoctu Temueparyp AT = T1—T, >0.
ITnomuiaas MONEPEYHOrO CEUEHHs CTEPIKHA paBHa S, a ero aiuHa pasHa |. Kak n3MeHnTCs BeIMunHa MOTOKA TEMJIa
Jg, IEPEHOCUMOTO [0 CTEPKHIO, C€CIIH OJHOBPEMEHHO YBEIHYUTH PAa3HOCTh Temieparyp A7 B 2 pa3a U yMCHBIINTH ATHHY CTEPXK-
sl B 2pasa?
a) yBenu4uTCsa B 4 pasa;  0) yBeJIMYHTCS B 2 pa3a;  B) HE H3MEHHTCS;
I') YMEHBIINTCS B 2 pasa; 1) YMEHbIIUTCS B 4 pasa; €) Apyroi oTBeT;

21.12.Kak noka3aHo Ha JICBOM PHCYHKE, TeMIIe-
parypa LIMIMHAPHUYECKOTO CTEP)KHS JIMHEWHO YOBIBAaeT C
paccTosHMUEM X BJOJIb €0 OCH. YKa)KUTE NpaBHIbHBINA
rpauK 3aBHCMMOCTH BeNIWYMHBI KoddduimeHTa Ttemo-
HPOBOJHOCTH K MaTepuaja CTEP)KHs OT PACCTOSHHUSA X'

22.PeaibHblii ra3. @a30Bble NpeBpalleHUs]

22.1.YKaxure npaguibHoe YTBEPKICHUE!
a) ypaBHeHue Ban-nep-Baanbca npu t000i Temneparype 7 COOTBETCTBYET TOJNBKO ra3000pa3HOMY COCTOSIHUIO PEATbHOU CPEJIBI;
0) ypaBuenue Ban-nep-Baanbca onuchiBaeT Bce TPU arperatHbie COCTOSHUS BEIIECTBA. TBEPJIOE, JKUAKOE U ra3000pa3Hoe;  B)
COMIacHO ypaBHeHHIO BaH-nep-Baanbkca peanpHas cpefa OyIeT HaXOAUThCS TOJIBKO B Ta3000pa3HOM COCTOSIHUM IPH TEMIIEPaTy-
pe T, Gonpieli KPUTHIESCKOH; r) ¢ yMeHbIIEeHHEM Temiiepatypbl I u3orepma Ban-gap-Baanbca mpuOImKaeTcs K H30TEPME
HJICANILHOTO ra3a; 1) IpU OYeHb HU3KuX TeMneparypax 7T, onuskux Kk 0 K, ypasnenune Ban-nep-Baanbsca onuceiBaer uaeaabHbINH
ras;

22.2.Ha muarpamMe P-V u300paskeHa 3aBUCHMMOCTb JaBJICHUS Cpeibl OT 00bEMa, COOTBETCTBYIOIAS
ypaBHeHH0 Ban-n1ep-Baansca npu nocrosiHHOM Temmnepatype (po = 1 atM). YKaxkuTe y4acToK, COOTBETCTBYIO-
LM COCTOSTHUIO NIEPEOXIIaXKICHHOTO Ta3a;
a) AB; 0) BC; B) BDE; r) FK; 1) EGK; e) KL;

22.3.MoKeT 11 XUMUYECKH YUCTOE BemecTBo (Hampumep, HoO), HaXoas1Ieecs B 3aKPBITOM COCYIE B YCIOBHAX
TEPMOJAMHAMUYECKOTO PABHOBECHS [IPH OHOM TEMIIEPATYPE HAXOAUTHLCS CPa3y B TPEX arperaTHbIX COCTOSHUAX (TBEPIOM,
KHIKOM M Ta3000pa3HOM)? =2
a) HE MOXKET HU TIPU KAKHX YCIOBHAX, 0) MOKET PH JIFOOBIX 3HAYEHUSIX TEMIIEPATYPHI U TaBJICHHS;
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B) MOXET IPH ONPEACICHHON TeMIlepaType u JI000i BeTHIHHE AaBICHUS;  T) MOXXET IPH ONMpPEACICHHOM JaBJICHHU H 0001
BENTMYHMHE TEMIIEPATyphl; /) MOXET TOJIBKO MPU SAWHCTBEHHBIX 3HAUCHUSX KaK IaBJCHHS, TaK U TeMIICPaTYPHI;

22.4.Ha pucynke npuBeneHa p-T quarpaMma COCTOSIHHN XHUMHAYECKHA YHCTOTO BEIIECTBA C KPUBBIMHU pasjielia
TBEpOH, )KHIKOH U razoo0pasHoit (pa3. KakoMy cOCTOSHHIO COOTBETCTBYET TOUKa A Ha 3TOU quarpamme?
a) TBepaas (asa; 0) xkuakas ¢pasza; B) razooOpasHas (asa; TI) TOUKa KUIEHHS, [) TOYKA [UIABJIEHHS, €) TOYKa Cy0-
muMaluy (IpeBpaIleH s TBEPIOTO COCTOSIHHUS B Ta3000pa3HOE); IK) HET IPABMIBHOIO OTBETA,;

22.5.Ha pucyHke mpuBeeHa quarpamma coctosiuit Bemectsa HO ¢ KpuBbIMHU paszienia TBEpAOH, KHUIKO#
U ra3zoobpas3Hoii ¢a3. Kakas Touka (WM TOYKHM) Ha AMArpaMMe COOTBETCTBYET KOHACHCALMH BOISHOIO Mapa MpH
TeMIIepaType KUIeHus? a)l; 6)2; B)3; 14 n)b5; e)6;
x®)7; 3)8;, u)9; x)2u3; n) lui;

22.6.Ha dazoBoii guarpamme pP-V wu300pakeHa u3orepMa st uuctoro Bemectsa HoO B cocTostHUA
TEPMOJNHAMHYECKOTO PaBHOBECHS (IIYHKTHPHBIMH JTMHHUSIMH YKa3aHbl TPAHHIIBI pasjesia Ta3000pasHOM, KHI-
KOU ¥ TBepI0ii (a3). YKaKUTE TOUKY, COOTBETCTBYIOIIYIO COCTOSIHHUIO, TIPU KOTOPOM JIE TUIABAET B BOJIE:
a)l; 6)2; B)3; r1)4; n)b5; e)Takas Touka Ha U30TEPME HE OTMEUEHA;

22.7.Ha pucyHke npuBeaeHa p-1 quarpaMma COCTOSHUIT aHOMAaNbHOTO BeliecTBa (OKCHaa BOIOPOA) ¢
KPHUBBIMU pa3zjiesia TBEPIOH, )KUIKOH 1 ra3o00pa3Hoi ¢a3. UTo MPOUCXOAMT C TeMIIEpaTypoii IUIaBJICHHs 3TOTO Belle-

CTBa IIPH MOBBIMIEHUH NaBieHus? OHa: T
a) yMeHbIIaeTcs;  0) He U3MEHSETCS, B) YBEJIMYMBAETCSA, T U OTBETA HEJAOCTATOYHO JAHHBIX;
22.8.TemmepaTypa IUIaBICHHUS HOPMAJILHOIO BEIECTBA (IBYOKHCH yI- 4p p p p p
JIepo/Ia) YBEJMUUBAETCS C POCTOM JABJIEHHS p. YKaKUTE NPABUILHYIO JIHa- U/ W U/ W b/
rpaMMy COCTOSIHHI ¢ KPUBBIMH pa3fieiia TBEPIOi, )UKo 1 Tazoo0pasHoil (a3 ) A T 5 I ) T 5 A
a 0) B r I

JJIA 3TOro BEUICCTBA.

23. Haﬂpfl)l(el—[HOCTb IJICKTPOCTATUYECKOI'0 IMOJIsA

23.1.DnexTpryeckoe 1oJie CO3JaH0 TOUEUHBIMH 3apsaamu Oy u 0. Ecu q; = +9q, ¢ = -2, a pac-
CTOSIHUSA OT 3apsja J; 1o 3apsina Op ¥ oT 3apsna g 10 Touku C paBHEL @, TO BEKTOP HAIPSHKEHHOCTH IIOJIS B
touke C OpMEHTHPOBAH B Hanpasienuy: a)l; 0)2; B) 3; r)4;  n)pasen O;

23.2.D7eKTpUUECKOe TI0JIe CO3aH0 TOYCUHBIMHU 3apsaaMu (; = tq u (o = +40. BekTop HampsiykeH-
HOCTH 1107151 B Touke C, HAXOASAIIESHCS Ha PACCTOSHUY ¢ OT 3apsijia J; U Ha PacCTOSHUU 2a OT 3apsaa O, OpH-
CHTHPOBAH B HampaBnenun: a)l; 6)2; B)3; r)4;  n)pasen0;

23.3.T1on0XnTeNbHBIA TOUCUHBIN 3apsia O = +0 ¥ OTPHLATENbHBIN TOUSUHBIH 3apsia O = —2] HaXoIsTCs
B JIBYX BCPHIMHAX PAaBHOCTOPOHHETO TPEYTOJIbHUKA C L[J'II/IHOI7[ CTOPOHBI |. Ykazatn HaIlpaBJICHUE BCKTOpa HaIpid-
skeHHoctu E CO3JaHHOI'0 UMH JJICKTPUYCCKOTO OJIA B TpeTLeﬁ BEPUIMHE 3TOT0 TPEYTOJIbHUKA:
a)l, ©6)2; 83, 104 m5 €6 w7 38 w9 k10; ) 1l; m)12;

24.Teopema I'aycca 17151 2J1€KTPOCTATHIECKOTO TOJISI

24.1.Toveunslii 3apsn (| HAXOIUTCS Ha OECKOHEYHOM IJIOCKOCTH. YeMy paBeH IMOTOK BEKTOPa HaIpsDKEH-
HOCTH 3JI€KTPOCTATUYECKOTO OJIsl, CO3JaHHOTO 3TUM 3apsAA0M, Uyepe3 JaHHYIO MIOCKOCTh!

a) 0; 6) a/eo; B) 0/2€; r) o;

24.2.Yactuna c 3apsioM ( HaXOIUTCs BHe KOHyca: B ciaydae “1” — BONM3M BepLIMHBI KOHYCa
A; B ciyuae “2" — BONMIM3M LEHTpa ero ocHoBaHus B (cM.pucyHOK). UTO MOXKHO CKa3aTh O BEJIMYUHE MO- ¢

1)

TOKa BEKTOPA dJICKTPUIECKON HHIYKIIMU D depe3 O0KOBYIO TOBEPXHOCTH? A
a) oHa 0OJIbIIE B IIEPBOM Ciiydae; 0) oHa OGOJIBILE BO BTOPOM CIIyYae;
B) B 000MX CIIydasix MOTOKH OJJMHAKOBBI; T) IUIS OTBETA HE XBATACT JAHHBIX;

24.3. Jlana cucTeMa TOYEYHBIX 3apsioB B BaKyyMe M 3aMKHYTble MoBepxHocTH S, S, §. INoTok
BEKTOPa HANPSUKCHHOCTH AJICKTPUYECKOTO TOJISI PABSH HYJIFO CKBO3b. ..
a) MOBEPXHOCTU S, U S;; 0) HOBEPXHOCTb S;;  B) MOBEPXHOCTh S, ; T) HOBEPXHOCTh S ;

24.4.lana cucTeMa TOYEYHBIX 3apsf0B B BaKyyMe U 3aMKHYTbIE ITOBEpX-
Hoctd Sq, Sy, Sz u Sy. Uepes kakyro IOBEPXHOCTb NOTOK BEKTOpa HAIPSDKEH-

HOCTH 3JIEKTPOCTATHYECKOTO MOJIS, CO3JAHHOTO 3THMH 3apsiaMHt, PaBeH —2q/ €07
a) Sy; 6) Sy; B) S3; r) Sy;
24.5.Ha pucyHke ciieBa [10Ka3aHbl IB€ 3aMKHYTBIE IOBEPXHOCTH Sy U S, U

MOJIO’KEHHE TOYeUHbIX 3apsanoB ¢; = +1 MK, g, = —2MkKu, 3= +3MkKi, 4= —
4 mxKn u (5= +4 MK, KOTOpBIE CO3/AI0T JIEKTPOCTATHYECKOE MOJIe C MHAYK-

et D . [ToToku Bekropa D dyepes 3aMKHYTBIe TOBEPXHOCTH S M1'S, paBHBI, COOTBETCTBEHHO, @; u @,. 3a-
psAbl Q4 ¥ (5 MEPEMECTHIIN B HOBBIC MOJIOXKCHUS, yKa3aHHbIE cTpenkamu. [Ipu 3tom oTHOIEeHHE D1/ Dy
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a) YBEMYMJIOCH B 2 pa3a; 0) yBENMUMIOCh B 3 pa3a; B) MOMEHSIIO 3HAK;
I) YMEHBIIWIOCHh B 3 pa3a i MOMEHJIO 3HaK; 1) He H3MEHHJIOCH,

24.6. BHyTpH LMIMHAPUYECKOH MMOBEPXHOCTH ¢ paguycoM Ry = R Haxomurcs paBHOMepHO pac-
IIPE/ICNIEHHBIH C TUIOTHOCTBIO Py JJIEKTpUUecKHH 3apsan (. Tako# ke 3apsin ( ¢ INIOTHOCTBIO Py pacipene-
JIEH BHYTPH BTOPOY IIMJIMHAPHYECKOH MMOBEPXHOCTH ¢ paguycoM R; = 3R. @; — OTOK BEeKTOpa HaNpsKEH-
HOCTH JIEKTPHUYECKOTO TI0JIS1 Yepe3 MOBEPXHOCTh paanyca Ry Ha puc.l, a @, —TaKoii e nMoTok yepes3 no-
BEPXHOCTH TOTO ke panuyca Ry, Ha puc.2. Beicota h nunuuapos oquHakoBa. Yemy paBHO oTHOIIeHUE @1/ D,7?
a)8l, 6)27; B9 13 )l

24.7. lansl GOpMYIIBI TS BBIYUCIICHUS HAMPSHKEHHOCTH AJIEKTPOCTATUYECKOTO TOJIS
o A r
A) E = i B) E=—; B) E =P N E :LZ .YKaKUTE MX COOTBETCTBUE C MCTOYHUKOM IIOJIS:
£ 2TEE I 0 AT ET
1) paBHOMEPHO 3apsKEHHAS [UIMHHAS HUTH, 2) PaBHOMEPHO 3apsyKeHHAss OECKOHEUHAs JI0CKOCTb,
3) 0071acTh BHYTPU PABHOMEPHO 3apsHKEHHOrO Hrapa; 4)00JacTh BHE PABHOMEPHO 3apsKEHHOTO IIapa;
Otsers:  a) 1A, 2, 3B, 4I'; 6) 1B, 2A, 3, 4B; B) 1B, 2A, 3B, 4I'; 1) 1B, 2A, 3, 4B;

24.8. Tlo OeCKOHEYHO JJIMHHOMY U OYCHb TOHKOMY LHJIMHIPUYECKOMY MPSIMOMY MPOBOAY C
OZIMHAKOBOM BO BCEX TOYKAaX INIOTHOCTBIO P = CONSt pacnpeneiieH aneKkTpuueckuil 3apan. Ha paccrosnun  °

r
+++++T+++++)

[ OT OCH IMPOBOJA BEIIMYMHA HAMPSKCHHOCTH DJICKTPUYCCKOTO I10JIs1, CO3JaHHOT0 3TUM 3aps oM, paBHaA E. Ecu U3MEPUTH BEIIN-
YUHY HaNPSOKEHHOCTH TOJIS Ha PACCTOSHUM 2I' OT OCH MPOBOJIA, TO OHA OKAKETCS paBHOM:
a) El4; 0) EI2; B) E; r) 2, n) 4E;

24.9 Tlo obbveMy miapa ¢ paBHOMEPHO# MJIOTHOCTBIO P = CONSt pacmpeneneH dJIeKTPUUSCKUid 3apsi. wov

[ap okpyxeH GECKOHEYHOM TUINEKTPUUECKON CPENoil ¢ JAMIIEKTPHUUECKOM MpoHHIaeMocThio € = 2. Ha pac- €7 ”
CTOSHHHM ' OT IeHTpa miapa (3a ero mpejeiaMu) BeUUUHA HANPSHKEHHOCTH DJIEKTPUYECKOTO MOJIsl, CO3JaHHOTO
9TUM 3apsioM, paBHa E. Eciu yopaTh AMAIEKTPUK, TO MOJIE C BABOE MEHBINEH BEMUNHON HampsbkeHHoctd E/2 ., "
OyneT HaONIOAaThCS B BAKyyMe 3a Mpe/IeliaMHy [1apa Ha CICAYIOIIEM PACCTOSHUH OT €ro IEHTpa: e
a)r/8; 0)r/4; B)rl2; r)r; nm)2r; e)4r; x) 8, 3)pyroii oTeer;

24.10. Tlo mpakTHYECKH OECKOHEYHOU IUIOCKOW MOBEPXHOCTH OYEHBb TOJICTOW METAUTMYCCKOM ILIa-
CTHHBI, parMeHT KOTOPOH MOKa3aH Ha PUCYHKE, PABHOMEPHO ¢ MOBEPXHOCTHON TUIOTHOCTBIO G paclpenesieH
MOJIOKUTENEHBIN AJIeKTpudeckuil 3apan. Ha paccTostHuu 'y ¢ OJIHON CTOPOHBI MOBEPXHOCTH BEJIMYMHA HAMpsI- A+
KCHHOCTH JIIEKTPUUYECKOTO IOJIS, CO3MAHHOTO ITHUM 3apsiioM, paBHa E;. Ha paccrosamm r, = 2ry ¢ mpyroit |[MeTaiun irz
CTOPOHBI MOBEPXHOCTH BEIMYHHA HANPSHKEHHOCTH paBHA E,. €y — 3IEKTpHUECKas IMOCTOsIHHas. Pa3HOCTh Be-
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nnauH (Moayreit) HanpshkeHHOCTeH Ep— E paBHa!
o o 20 g g 20
a)—; 0 —-—; B —; 10)~—; 1)-5—; ¢ ~—;

; x) 0;
€0 280 €0 €0 280 €0

25.TloTeHIuAaI JIEKTPOCTATHYECKOTO ToJIs1. PaGoTa mo mepemenieHuIo 3apsiia

25.1. Ha pucyHke cnpaBa 10Ka3aHbl 3KBUIIOTEHIUAIbHBIE TUHUYU IEKTPOCTATUYECKOTO MO U ~ _ N , / P
3HAYCHUS MOTCHIMANA Ha HuX. CBOOOIHBIN MPOTOH, TOKOUBIIUICS EPBOHAYAILHO B TOUKE P: N : / e
a) HAYHET J[BUTaThCs B HampaBiieHuH A,  0) HAYHET JABUTaThCs B HanpasieHuu C; N
B) HAUHET JIBUraThCs B HanpasyieHuu B wiu D;

v
|
T) OCTaHEeTCS HEMOABWKHBIM B Touke P ¢ motennuasom 0B; L

25.2.CucreMa 13 IByX TOUSUHBIX 3apsI0B, CO3AET IIEKTPUUECKOE II0JIE. A R N
A 2 9 yxaxure HanpaBIeHHe BEKTOPA FPaJIMeHTa MOTEHINANIA ITOTO TOJIA B Touke Al a) -5 44 O:B 18 -2B
1+3 777777 1, 6)2 8)3 04
i 55 291218 20 5
25.3. Ha pucyHke cnpaBa noka3zaHa KapTHHa SKBUIOTCHIHAJIBHBIX JIMHUN LB I
JIEKTPOCTATUYECKOTO T0JIs1 ¥ 3HAUEHHs MoTeHIMana Ha HuX. OtMedeHsl Touku A, B, Cu D. Vkaxu- 4B '

——

s

T€ TOYKY, B KOTOPOU BEJTMUYMHA HAIPSHKEHHOCTH MOJIs OY1eT HAUMEHbBIIIEH: N 5B
a) A, 0)B; B)C, r) D; 5B D
\ TF / 25.4. CuoBbie JTUHHH 3JEKTPOCTATHIECKOTO OIS PACXOISATCS B PaJHaIbHBIX HalpaBieHusX. Bemu-
+ YMHA PA3HOCTH TIOTECHIIHAJIOB B 3TOM ITOJIC UMEET HaNMEHbIIIee 3HAYCHIE MEKITY CIICTYFOIIAMH TOYKAMM:
- ——
+ a) AuB; ©6) AuC; B) AuD; r) AuF;
A NP
By C
25.5. Ha pucyHKe MITPUXOBBIMU JIMHUAMH OKA3aHbI SKBUIOTEHI[HATbHBIE
3
JIMHUHM CHCTEMBI 3apsIJI0B M 3HAYEHHs TIOTEHIMANA Ha HUX (B BOJIbTAaX). BEeKTOp HANPSIKEHHOCTH DJIEK- I 2w W4k
TPUYECKOTO TOJISl B TOYKE A OPUEHTUPOBAH B HAMIPABJICHUH: VT U 2
. . . . i . . . PPN
a)l; 6)2; B)3; 14, n)b5; €6; x)7; 3)8; | rf, \8]7
Iy W 3 7 P )
0 1 . 2.2 —~ /
| ~ -



25.6. Co31aHO 3J€KTPOCTATUYECKOE TIOJIE, MOTEHI[MAT KOTOPOTO OMHUCHIBAeTCsS (QyHKImeHd ¢ = —4y2. Kynma v [1
3

HaIlpaBJIeH BEKTOP HAIPSDKEHHOCTH 3JIEKTPUUESCKOTO 10T B TOUKE, [TOKA3aHHOH Ha PUCYHKE? 04 )26
a) 1; 6) 2; B)3; r) 4;
|
25.7.BeKTop HANPSKEHHOCTH E 51eKTPOCTAaTHUEeCKOro Mols B Touke P(X;,y1) HATIPABIICH MO HEKOTOPEIM - VA i
yriaoM K ocu y (cM. pucyHOK). Kakast 3aBUCHMOCTB MOTEHIMANA IEKTPHIECKOTO HOJISI OT KOOPIAHHAT MOKET COOT- w| xP
BETCTBOBATH TAKOMY HAMPABICHHIO E ? X
2 _o\2. 2, o2 2. 2 0 n
a) $=3x"-2y°; 0) p=3x"+2y°; B)P=3x"; 1) dp=2y" -
25.8.T1o 3aKkperieHHOMY KOJIbLy PACIpPEAeNeH IeKTPHICCKHiA 3apsia +0. B ero ueHtpe neppoHavanb- .+ +
HO MOKOMJIACh CBOOOHAS YACTHIIA C MAacCOM M M TaKUM JKe MO BEIWYUHE U 3HAKY 3apsaoM +(. Y IaauBIINCH ++
10J| IECTBHUEM DIIEKTPHUYECKHUX CHJI Ha OECKOHEYHOE pacCTOsSHHE, YacTHLA ITPUOOPETaeT CKOPOCTh, PaBHYIO V. o
Kaxum GyzaeT BeIpakeHHe AJs pacyera paauyca R konbua? Ve
4Te . 2TEg | . &y .
) =% 6) ——; Bl ) ) 0
quv 4TEgMV quv 2MEgmv quv
26.IIpoBOIHUKH B 3JEKTPOCTATHYECKOM TOJIe
26.1. K xoHuy “B” mnepBoHavanbHO HE3apsSHKEHHOTO METAJUTMYECKOTO CTEPIKHS IOAHECIH TTOJI0MKH- 0, g
TeNbHBIA TOYCUYHBIN 3apsa +(, MOCIE Yero Ha CTEePIKHE MOSBUIICS HHAYLUPOBAHHBIA 3apsa (CM. PUCYHOK). 24
KaxuM craHeT COOTHOIICHHE MEXy IIOTEHIIHAIaM1 TPOTUBOIIOI0KHBIX KOHILIOB CTEPIKHS: A axyym B
a) 5 < Qg; 0) Pa > ¢p; B) o = @p; T) BCE MHAYLIMPOBAHHBIE 3aPsIbl JOJKHBI MIMETh OJMH 3HAK;
26.2. HeOombIIyio MIOCKYI0 METALUTHYECKYIO IUIACTHHKY BHECIH B OJHOPOIHOE DJIEKTPOCTA- £
THUYECKOE T10JIE C HaHpH)KéHHOCTLIO E ] P
E=0 E 1 iR VKakuTe, KaKod CTaHeT IoCcje 3TOro KapTHHA
| | | CHJIOBBIX JIMHUH DJIEKTPHYECKOTO MOJIs?
EVAAAAL £ EMMM%(FJ/
a) 6)
¢ ¢
26.3.3apsin  MOMECTWIIM Ha YeIWHEHHBIM MeTalIM4ecKuil map pa- M ’_\ ’ ; ] I\ .
muyca R, Ykakure npaBmIbHBIH rpadyK 3aBUCHMOCTH BEJIMYHMHBI IIOTEHIIHA- R 0 R
J1a 3JIEKTPUYECKOTO MOJI OT PACCTOSHHMSA [ 10 LIEHTpa LIapa; a r

26.4. Mertaninyeckasi INIAaCTUHKA BHECEHA B OJHOPOIHOE DIIEKTPHUYECKOE IM0JIe C HANPSIKEHHOCTHIO vetany  sakyym

E , u Ha Hell MOSABIIAETCS WHIYIMPOBAHHBIA SJIEKTPUUECKHUNA 3apsj, TOKa3aHHBIA Ha pucyHke. Kakum Oyxmer +
4
rpaduk 3aBUCHMOCTH BEJTMYUHBI IOTEHI[MAJIa B 3aBUCUMOCTH OT KOOPJIUHATHI X7 Eo+ E
4
¢ ¢ ¢ C4
; ro+ X
\ Nx | T x| T TG
X1 Xo X1 Xp 0 X1 X, 0 X1 X3 T2
a) 6) B) r)

26.5. IlomoXXMTenbHbIH 3apsa +0 NOMECTHIM HA YEIUHEHHBIM MeTalIMYecKuil map paguyca R, ~ 7 v 8”
OKPY)XEHHBIH OECKOHETHON OJHOPOIHOMN AMDIEKTPUUSCKON Cpefior ¢ AMDIEKTPUIECKOH MPOHUIIAEMOCThIO  , R A+; ”
€. Pa3HOCTh MOTEHINATIOB @5 — Pp B TOUKE A Ha MOBEPXHOCTU mapa (na mape) u B Touke O ero uentpa  \werann/ , .,

LV3NEKTPUK
7 7
Oyzer paBHa: a) +L; 0) +L; B) 0; 1) ——2, ) —LZ; “
41, R 4ree R oR 4reeyR

26.6. BHyTpu nepBoHavyaIbHO HE3apsDKEHHOM MMOJION MeTall- T z / . -

JIMYECKOH cepbl NOMECTHIIM TOYESYHBIH MOJOXKUTEIbHBIH DIIEKTPH- \ S BHe Egue=0 Eane

YeCKHuil 3aps]], CMECTHB €ro u3 IeHTpa cepshl, Kak [10Ka3aHO Ha pu- 4q
CyHKaX. YKaXHTe NPaBUIbHYIO0 KAPTUHY CHJIOBBIX JIMHUH dJIEKTpHUYe-
CKOTO TI0JIS1 B BaKyyMe BHYTPH 1 BHE c(hepsbl:

i@

AN
a) \L 6) \ B) I')
27.JneKTpuyecKoe moJie B IudJIeKTpHKax. 'paHUYHbIE YCI0BHUSA

27.1.1nst >neKTPOHHOM MOJSIPH3ALMU JHAICKTPUKA XapaKTepHO (BBIOEPUTE BCE MPABHIIBHBIC YTBEPIKACHHU):
a) BIMSIHUE TEIUIOBOTO JBIKCHHS MOJICKYJ Ha CTENICHb MOJISAPU3ALUH AUDICKTPUKA; 0) CMEICHHE MOJPEIISTKH MONI0KHTEIbHBIX
HOHOB M0 HAIPABJICHHIO BEKTOPA HAMPSDKCHHOCTH BHELIHETO YJIEKTPUYECKOrO MO, 8 OTPHIATENBHBIX — IPOTHB IO, B) OPH-
SHTHPYIOIIee ASHCTBHE BHELIHETO IEKTPUYESCKOrO OIS HA COOCTBEHHBIC JUIIOJIBHBIC MOMEHTHI MOJICKYJI;, T) BO3HHKHOBEHHE Yy
MOJIEKYJI HHAYIIMPOBAHHOTO TUIOJIFHOTO MOMEHTA NP HOMELIEHUH AUICKTPUKA BO BHEITHEE SJIEKTPUIECKOE TI0JIE;



27.2.Ha pucyHke nmpencTaBIeHs! TpadHKH, CXeMaTHIECKH OTPAKAIONINE XapaKTep 3aBUCUMOCTH II0- AP |

JSIPU30BAHHOCTH P OT HaIpsHKeHHOCTH 110Jis E. CerHeTodIeKTPUKaM COOTBETCTBYET 3aBUCUMOCTB: 2
a)l; 6)2; B)3; r) 4 3
JlvpreKTpuKaM COOTBETCTBYET 3aBUCHMOCTD. 4
a)l; 0)2; B)3; r) 4; L
27.3. Tlnockuii ciioit QUAJIEKTPHKA C TUIJICKTPUIECKOM a) & 6) ¢ B 0
MPOHUIIAEMOCTBI0 £ >1 momecTnnm B BakyyMe MNEpICHINKY- Lt D £t t >
= s ; ”d —1." . A—)—
JSIPHO K JIMHUSIM MHAYKOMM D BHEIIHEro oJHOPOAHOrO 3JIeK- . sy v
TPOCTATUYECKOTO MOJISL. YKaXHUTE NMPABWIBHYIO KapTHUHY JIMHUI P — s
D snexrpudeckoro moss BHYTPH AUAIICKTPHUKA:
Y " o 27.4.TlonoxuTenbHBIN 3apa +0 MOMECTHIM HA yeAMHEHHBIH METAIMYECKUil map paauyca R, ok-
R o # &  pyxKeHHbIIl OECKOHEUYHOIN OJHOPOJHON MMAJIEKTPUYECKOH CPEON ¢ AMINEKTPUYECKOH NMPOHUIAEMOCTBIO €.
v +q
, \werann/, " , Kaknm Oyzxer rpauk 3aBUCHMOCTH  g))E O E m\E eNnkE KV E
» 7 OMANEKTPUK  BEJIMYMHBI  HANPSDKEHHOCTH  DJIEK- ! L !
| )
WYECKOTO MOJISi OT PACCTOSIHUS [ 1 1 ; ‘
. P P OR r OR ¥ 0 R 0 r OR ¥
JI0 IIEHTpa 1iapa:
27.5. Ha miockoll IOBEPXHOCTH Me-
BaKyym X N p la)yP 16) 4P )P Ir) 4P
> X, Talljia, [0 KOTOPOM paclpesesieH JeKTpuye- X . X
”"3“‘3"{9”"22222)( CKHH 3apsii C MOBEPXHOCTHOW INIOTHOCTBIO G, 0=, 0%, x2 S 0=
++ ++ +|"1  JEKUT IUIOCKUH CIIOH OJHOPOJIHOTO HJeajbHO-
MeTann » sropoR g 2a)4E 26)1E 2B) 1 20)
RS ro JuaNeKTpuka (CM. pucyHOK cieBa). Kakumu —
OynyT B 9TOM ciydae rpadMKu 3aBUCHMOCTH J:)E _L X L X
yay yuae rpad s =43, 0T, 07,
BEJINYNHBI b n
. 3a 36 D or
1) BekTopa nossIpr30BaHHOCTH P ; 3a) ‘ 36) 4D _|—|_ ) ‘
— ! | !
2) BeKTOpa HANPSHKEHHOCTH E | 0 X 0—‘i X X

: o— X ‘
X Xa X X2 Xp X R )

3) BekTOpa DIEKTPHIECKOH MHAYKIHH D ?

JBYX IUAJIEKTPUYCCKUX CPell C AUIICKTPUYESCKHMH HMPOHULIAEMOCTSIME € =3 U & = 2. IIpoekiuu 3Toro g,
BEKTOPAa Ha KacaTeJbHOE K rPaHMIlE HAMpaBiIeHHe T C pa3HbIX CTOPOH OT rpaHuilsl paBHbl Dy, u Dy Uemy €, 17 0~
paBHa BenmuuHa Dy, ecnu Dy, = 6 MK Ti/m>? ///‘/

a)l MKT /Mm% 0) 1,5mMKkTa/m% B) 4 MxTn/m% r) 6 MxTo/m>; ) 9 MxTi/M>;

27.6 Ha pucyHKe MOKa3aHbl JIMHAM BEKTOPA 3JIEKTPHUYECKON MHAYKIMKM D Ha IUIOCKOif rpaHdne .~ - ,l/ /* /
o D,

27.7. Ha pucyHKe NOKa3aHbl JIMHKU BEKTOPA HANPSIKEHHOCTH E  Ha MIIOCKOW rpaHune AByX JUdJIEK-
TPUYECKHX CPEJL C IUDJIEKTPUUECKUMH NIPOHUIIAEMOCTAMHE €1 M €2. DTH JIMHUM 00Pa3yroT YIibl 0. ¥ B ¢ HOpMa-
JIBIO K rpaHuLe. Beibepure npaBuiibHOE COOTHOLICHHE. @) €,COM = €&, CO$ ;

0) £,CO0M =€, COP ; B) £tg0 = &,tgf; r) £,tg0 = £;tgf3;

28. Konaencaropnl. JHeprus djieKTpuyeckoro moJs. Teopema o uupkyasinuu Bekropa E

28.1. Yemy paeHo otHoureHune Cy/C, émkoctu C; yeIMHEHHOTO METAJUTHYECKOro 1iapa ¢ paxuycoM R; = 4R k émkoctu
C, yenuHEHHOTO METAINIMYECKOro Iapa ¢ paauycoM R, = R?
a) 0,0625; ©6) 0,25; B) 0,5; r) 1; o) 2; e)4; k) 16;

>

28.2. TInoCcKuii KOHAEHCATOP C IIOMIAABI0 OOKIAIKH S 3aMoIHEH TUIJICKTPUKOM C IIPOHHUIIACMO- E
CThIO € ¥ 3apshkeH. [[oBepXHOCTHAsI TUIOTHOCTD 3apsia Ha oOKiajike paBHa ¢. Kakoii ¢popmyIioit onpenens- ’#f tt4H++++0

% % % % %

€TCsl CHJIa, ISUCTBYIONIAs Ha KOKIYIO IIACTHHY-00KIaJAKy KOHIeHcaTopa? €y 4 2 % =%
2 2 2 P ————— 0 ]
S o°S €€,0°S
a) F =gg,0°S; 6) F=22. o F= ;o) F=— T
€€, 2¢eg 2

28.3.IIprcoeAMHEHHBII K HCTOYHUKY MOCTOSHHOTO HANPSXKEHHS IUIOCKUH KOHIeHcaTop umeeT sHepruro W. Eciu mpo-
CTPAHCTBO MEXIy OOKIagKaMH 3arOJHUTh AUIJICKTPUKOM C AUDICKTPHYECKOW MPOHHIAEMOCTBIO €, TO SHEPrHs KOHACHCATOpa
cranetr paeHa: a) W,  0) eW, B) (e-1)W, 1) W/¢g;

28.4. 13 xonzaeHcaTopa, NOAKIIIOYEHHOT0 K UCTOYHHUKY Toka ¢ DJIC &£, yOuparoT 3anoiHsonMi ero Andiex- c
TPUK C TUDJISKTPUIECKON MPOHUIIAEMOCThIO €=2. UTO TIpH 3TOM npoucxoaut ¢ éMkocThio C u ¢ sHeprueit W koHeHca-
?
TOpA”? Cu
a) C ymenpiuaercs, a W yBenuuuBaercsi B 2 pa3a; 0) u C, u W ymeHbaTes B 2 pasa; “
B) C yBenuuuBaetcs, a W ymenbiiaercs B 2 pasa; r) C ymeHblaetcs B 2 pasa, a W He U3MeHseTcs;



28.5. DiekTpuyecKkoe mojie CO3AaH0 3apsaoM (, MOMEIEHHBIM Ha IIIACTHHBI IJIOCKOTO KOHAEHCATO-

pa. Uro MOXKHO cKa3ath 0 BenmauHe naTerpana ¢ E T 0T HanpspKEHHOCTH 9TOTO MO O 3aMKHYTOMY KOH- | AN
AY
i i + ++ ++ 4+ +
Typy, MOKa3aHHOMY Ha PUCYHKE IITPUXOBOM JTUHHEN? e i ‘}
|
— = — = v
a) $EAFr >0; 6) $EAF <0; B) $EAFr=0; r) $ET =0 ; x)HEOOCTATOUHO HAHHBIX; -
LA
Lo
E—=— /A/ E |[E=—=— 28.6. Ha pucyHkax cliieBa NpUBEIeHbI KAPTUHBI CHIIOBBIX
JIUHUH 1715 GparMeHTOB HEKOTOPBIX AJIEKTPUIECKUX MoJield. Kakolt u3 mpuBeeHHBIX
E \v\« E=0 (parMeHTOB MOKET COOTBETCTBOBATH JIEKTPOCTATHUECKOMY TIOIIO (MCIIOJIB30BaTh
a) 6) B) r TEOpeMy O IUPKYJISIIHH)?

28.7.Ha pucyHke 1oka3assl JIMHUM BekTopa D siiekTprueckol MHIYKIMHY dJIeKTpocTaTnyeckoro nods. Ka- / )

KOBO COOTHOIIEHHE MEK/TY TIIIOTHOCTHIO SHEPTHU W TAKOTO MOJIA B TOUKax A u B? e
a) Wp > Wpg; 0) Wa = Wp; B) Wp < Wg; r) HEJIOCTATOYHO JAaHHBIX; ~a  F

28.8.Ha Metammueckuil yennHEHHBIH 11ap paanyca R momectunm 3apsin . Bo ckonbko pas
IUIOTHOCTD YHEPTHHU 3JIEKTPOCTATHIECKOTO oISt B Touke B Ha paccrosiHum I, = 3R OT LeHTpa 1mapa + + A B r
MEHBIIIE INTIOTHOCTH SHEPTHH TOJIS B TOUKE A Ha paccTOsSHUM ; = 2R OT IieHTpa mapa? r

4
a)B 1,5paza; 0)B2pasa; B)B2,25pa3; r)B4pasa; 1) B5,0625pa3; 9%
BaKkyym
28.9.DneKTpudecKoe MoJe CO3aH0 ABYMs OJMHAKOBBIMH TI0 3HAKy 3apsagamu +( u +2q.Kaxum q A W B +2q
OyJeT COOTHOIICHHE MKy INIOTHOCTBIO SHEPTHH Wp 9TOTO OIS B Toukax A u B? PaccrosiHus ot 3aps- b b b
Ia +g 10 Toukd A, oT Toukd A 10 Toukd B u ot Touku B 1o 3apsna +20oauHakoBsl ¥ paBHbI b (CM. pu-
CYHOK). a)Wa >Wg,  0) Wa =Wg; B) Wo <Wg;  TI) HEIOCTATOYHO IaHHBIX;

28.10./IBe MeTaTMUeCKHe TOHKOCTEHHBIE Chephbl 00pa3yroT 3apsuKCHHbIN BO3AYIIHBINA ChepuIecKuii
koHaeHcarop (cM. pucyHok). Kak cooTHOCSTCS] MEXy cOO0M MIIOTHOCTH SHEPTUH W 3JIEKTPUUECKOTO MOJIS B
Toukax A u B BHyTpHU Takoro KoHjeHcaTtopa? a) Wa >Wg; 0) Wp =Wg;
B) Wy <Wp; T) HEJIOCTATOYHO AaHHBIX;

29.Kpa3ucranuoHapHblii Tok. 3axkoHbl Oma u JIxkoyJasi-JleHuna

q 29.1.BenuuunHa 3AEKTPUIECKOT0 3apsi/a (, MPOTEKAIOIIEro Yepe3 MonepevHoe ceueHHe MPOBOTHUKA, MEHSIET-
{ ¢4 coBpeMeHeM t 1o 3aK0Hy, H300paxEHHOMY Ha puc.l. Ykaxu- 1 1 / I
0" pyc1 T 3aBHCHMOCTb OT BPEMCHHU BEIIMYMHBI TOKA |, TEKYILEro 10
' : { t t !
MPOBOTHUKY: 0 0 0 0
a) 6) B) r)

29.2.BennuunHa 3JIEKTPHYESCKOTO 3apsiia, IEPEHOCHMOr0 Yepe3 MONePeyHOe CEUeHHE TIPO-
BOJIHHMKA, MEHSIETCSI CO BpeMeHeM t 1o 3akoHy, H300pakE€HHOMY Ha pHUCYHKe ciipaBa. Yemy B Mo-
MEHT BpeMeHH t = 4 C paBHA BeTMYHMHA TOKa |, TEKYIIEro 1Mo MpOBOJHUKY ?
a) 0,5A; 6)0,667A; B) 0,75A; T1)15A; 1) 1,667A; ¢)2A;

29.3. BenuumHA 3IEKTPHUYECKOrO TOKA, TEKYIIEro MO IMPo-
BOJIHUKY, MEHSCTCS CO BpeMeHeM { MO 3aKOoHY, H300paXEHHOMY Ha

i pucyHke ciiea. YeMy paBHa BeJIMYHHA SIEKTPUUECKOTO 3apsia, Ipo- 2

3 TEKIIIETO Yepe3 MONEePEeYHOe CeUeHre MPOBOIHMKA 3a HHTepBal Bpemenn 0<t < 6¢?

2 a) 0,5Kx;  6) 0,75Ku; B) 9Kum; r)2Km;  n) 18Kn; e) 16K,

! LmA

0 30

29.4. Ha pucyHKe crpaBa I10Ka3aHa 3aBUCUMOCTH CHJIbI TOKA, /

HPOTEKAIOIIEr0 B MPOBOAHKUKE OT BPEMEHH. 3apsiil, IPOTEKIIHI [0 MPOBOAHKUKY 38 HHTEPBAJ BPEMEHH 20

0<t<15cpasen: a)200mKx; 6) 300mKux; B) 400MKi; 1) 150MKir; 10 /
f.c

29.5. Eciu 3HaueHus: conpoTuBiennii Ry u Ry co cxemsl Ha pucynke ciea 0 > 10 15
R R, }_S’F: YBEIIMYUTH BJBOE, TO Pa3HOCTh MIOTCHIMAIOB HA KOHIIAX CONPOTUBICHMS Ry
a) yBenuuntcs B 4 pasa;  6) yBeiuuurcs B 2pas3a;  B) HE H3MEHUTCS,
) yMEHBLINTCS B 2 pa3a;  [1) yMEHbIIHUTCA B 4 pasa;
29.6.B 3aMKHYTOH 2JIEKTPUYECKON LIENH UMEETCsl Y4aCTOK, COCTOSIINI U3 IByX PE3HUCTOPOB, CO- 20M B 30m
€IMHCHHBIX ITOCIICIOBATENBHO. B Toukax coemunenus pe3nctopoB A u C U3BECTHBI IOTEHIHAIB P, U 2| C

=6B @ =1B
dc (cM. pucyHOK). YKaxkuTe 3HaUeHHE oTeHImana ¢g B Touke B: P B P

a) 7,5B; 6)0B; B)4B; 1)3B; n)2B;
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29.7. B 3aMKHYTOI IIeIH CYIIECTBYET y4aCTOK, COCTOSIIUI M3 TPEX PE3UCTOPOB, COCIHU- 20M B 30m C 40m
[+ 1o 1o

D
HEHHBIX MOCJIEI0BaTEIbHO. B TOUKaX coeJUHEHMS PE3UCTOPOB A u C u3BECTHEI IIOTCHI MAJIbI ¢A

0=1B P35  @.=6B Pp
U §c (cM. puCYHOK). YKaKuTe 3HAYCHHE PA3HOCTU MOTEHIHANOB P —¢z B Toukax D u B:

a) 5B; 0) 7B; B) —7 B; r) —5B; n) 1B; e)—5B;

29.8. Ilo ogHOpPOIHOMY NPOBOY MEPEMEHHOTO CEYEHUs TeUeT IOCTOSIHHBIN dieKTprdeckuil Tok |. Uro 5
MOYKHO CKa3aTh O COOTHOLIEHHH MEXIY OOBbEMHBIMHU IUIOTHOCTSAMH TEIUIOBOI MomHOCTH Py 1 Pg B Touke Aus A -_

Touke B? a) Pa >Pg; 0) Pa <Pg; B) Pa = Pyg; g

29.9.Tox |, Tekymuuii Mo MpOBOIHUKY MEHSIETCS CO BpeMeHeM t 110 3aKoHy, n300paxkénnomy Ha puc.l.Ilo )
0 0 0 0 KaKOMY 3aKOHY Oy/eT MEHSTHCS CO BpeMeHeM [ Benr4yrHa KO- 17 p
yieBa Teria Q, BBIIESIONIETOCs B IPOBOIHUKE? 0
t t 1 PI/IC4 1
0 0 0 0
a) 6) B) r)

29.10. BennuuHa JKOyJeBa TEIUIA, BHIIESIUBIIETOCS B TIPOBOJAHKMKE ¢ cONMpoTUBIcHneM 3 OM, BO3pactaeT co BpeMeHEM
t 1o 3akony Q = 4t> (Bpemsi t B 3T0i PopMyIIe U3MEpSETCS B CEKyH/IaX, a Temio Q — B uKoyIisix). YeMy B MOMEHT BpeMeHH
t = 2 ¢ paBHa BenuuMHa ToKa |, Tekymiero mo npooguuky? a) 1A; 0)2A; B) 3A; 1)4A; m6A; e)l2A;

29.11. Peocrat ¢ 00mum conpotusienueM Ryg =2 OM moaxiouen k uctodnuky toka € 3JIC € 1 BHyTpeH- e.r

HUM conporuBiieHreM I = 1 OM. JIBIKOK peocTara nmepeMeniatoT BieBo (CM. puCyHOK). MakcuMasbHas TEIIOBasi MOIII- R
HOCTB OyZIeT BBLACATHCS B PEOCTATE TIPH ...

a) KpaliHeM MPaBOM IOJIOKEHHUHU JIBUKKA,  0) CpelHEM MOJIOKEHUH JIBHXKKA;

B)KpaliHEM JIEBOM IMOJIOKEHHUHU JIBUKKA, r) TIpH JTF000M MOJIOKEHUH JIBUXKKA;

29.12*, K UCTOYHHKY TOKa C BHYTPEHHHM cONpoTHBiIeHHeM 2 OM MOAKIOYMIM peocTar. Ha rpa- IA
>

(uKe 1aHa 3aBUCHMOCTh CHJIBI TOKA B PEOCTATe OT €r0 COMPOTUBIICHHUS. MaKCHMaIbHast TEILIOBAast MOIII- 8
HOCTB, KOTOpasi BEICISICTCS B pEOCTaTe, paBHa! 6
a) 20Br; 6) 50BT; B) 36 BT; r) 32Br; ‘2‘ -y
0123 45R.0u
I 29.13. Tlo nBYM OIHOPOJIHBIM LUIMHAPAM OJMHAKOBOTO CEYCHHUs, HO Pa3HOU JUIMHBI, U3TOTOBICHHBIM
~~AK) B )= U3 OJJMHAKOBOTO MaTepHalia, TCUET MMOCTOSIHHBIA TOK. KakuM OyIeT COOTHOIIEHUE MEXIy BEIMYUHAMHU HAIPSI-
YKCHHOCTEH 3JICKTPUYECKOTO MOJIs B HWIMHIAPE A U B uiinHape B? a) Ep<Eg; 6) EA=Eg; B) Ey>Eg;

I) JUIst OTBETA HAJI0 3HATH COOTHOIIEHHUE MEXLY JUTMHOM M IIOIIABIO [IHIHH/IPA;

29.14. JIza 0iHOPOHBIX CILIOIIHBIX LWWIMHAPA A 1 B 13 01MHaKOBOrO MaTephaa NOAKIIOUEHbI NapallleNb-  __{y,
HO K MCTOYHMKY HOCTOSHHOro HanpspkeHus U. UTo MOXKHO CKa3aTb O COOTHOIICHUM MEXIY BEIMYMHAMHE HAIPKEHHO- |
cTeil AIEeKTPUUECKOro N0 B STUX LHMIUHIPAX? a) Ex=Eg; 06) Eo<Eg; B) Ep>Eg; ﬁ
I) JUIsi OTBETA HAJO 3HATh TOYHOE COOTHOLICHHE MEXK/Y JUIMHOI M ILIOIA/bIO LIAITHHPA;

/ '1089A/M2

29.15. Ha rpadwuke npejcraBieHa 3aBUCHMOCTD IUIOTHOCTH TOKA B IIPOBOJHUKE OT HANPSDKEHHO-

CTH 3JIEKTPHYECKOTO MOJIst. Y IeNbHOE CONPOTHBIICHHE NPOBOAHKKA B eanauuax Oum [k pasHo:
- 2

a)0,750010%; 6) 310°; ) 1,3300%; r) 1,5010°8;

0 2 4 EBMm
29.16. YnenpHOE compoTuBieHHE NpoBogHuka P =200 "omu, KOHLIEHTpALMsI 3JIEKTPOHOB
nposommocTH B HeM N = 50107 M3, penmunna sapsna snexrpona € =1, 6[10 K . Ilpn HanpsKEHHOCTH YIEKTPUUECKOTO OIS
E =3,2B/M cKOpOCTh YIOPSIIOYEHHOTO ABMXKEHUS (apeiida) 37eKTPOHOB B MPOBOAHUKE (B MM/C) paBHa!
a)l, 6)0,25; B)0,5 1) 2
29.17. Baosib WIMHIPHYIECKOTO TIPOBOA paaryca I, y4acTOK KOTOPOTro UIMHBI L nmeer conpoTtueienue R, neiictyer
CTOPOHHEE HIEKTPUUYECKOE MOJIE C HAMPSHKEHHOCTRIO E£. YeMy paBHa IUIOTHOCTh TOKA, BEI3BAHHOTO 3THM T10JIEM?

a).:anRE_ 6).:T|r2E_ D = EL r).:anR_ )= LR
R =Rt e g RN e e

30. Pa3BerBiennble d1exkTpnyeckue nenu. [Ipasniaa Kupxroga

30.1. B anexrpuueckoil cxeme, nokazaHHOH Ha pucynke, R, = Ry = R, =100mM, ¢, =10B,

€, =20B, &5 =30B. BHyTpenHne conpoTHBICHHS HCTOYHUKOB TOKa paBHEI Hymo. OmpeienuTe Ha-

IpaBieHHe U CUIy TOKa, IpoTeKarolero uepes pesucrop Ry, ecau uepes pesucrop R, mporekaer Tok

&T

2 A cmpaBa HazeBo, a uepes pe3uctop R, nporekaer Tok 2 A CHHU3Y BBEDX.
a) 1 A, maneso; 6) 1 A, manpaso;  B) 0,5A, nanpaso; 1) 0,5A, naneso;
) 1,5A, narpaso; e) 1,5A; nanego; ) TOK paBeH HYJIO;
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30.2.B »nexrpuueckoif cxeme, nokaszanHoi Ha pucynke, R = R, =100wm, & =70B, g; =50B. Buyrpennue comnpo-

THUBJIEHHs MCTOYHHMKOB TOKa paBHbI Hymo. HalanTe moaxosumyili 3aMKHYTBI KOHTYp Lienu U omnpezenure Benuuuny 2J1C €,,
ecnu uepes pesucrtop R, mporekaer Tok 2 A crpaBa HalleBo, a uepes pe3uctop Ry mporexaer Tox 1 A Toxe clipaBa HaJeBo.
a) 90B; 6) 100B; B) 45B; r)60B; 1) 120B; e) 30B;

30.3. B snexTpuueckoii cxeme, Moka3aHHOH Ha pucyHke, R, =50M, R, =50m, &, =25B,
€5 =10B. BHyTpeHHHUE CONPOTUBICHUS HCTOYHUKOB TOKA PaBHbI HyIt0. OIpeaenuTe BeIUUUHY COIPOo-

TUBJIeHUA pe3ucTopa Ry, ecan yepes Hero nporekaer Tok 0,5A cnpasa HaneBo, uepes pesuctop R,

nporekaeT TOK 1 A Takxe cripaBa HaleBo, a yepes pesuctop R, Teder Tok 3 A CHH3Y BBEpX.
a) 50w; 0) 20wm; B) 4 Owm; r) 100w; 1) 6 Owm; e) 30wm;

30.4.B snexrpuueckoii cxeme, okazaHHOHU Ha pucynke, R, = Ry =100mMm, &5 =20B, ¢, =15B. € R,
BHyTpeHHME CONPOTHBICHHUS HICTOYHIKOB TOKA paBHEI Hyr0. Kakoa Bemmanaa 3/]C HCTOYHMKA TOKA €,
R €2 -—
U €ro paclojoKeHHUe B LeNH, ecIu uepes pesuctop Rg mpotekaer Tok 0,5A cnpasa HaneBo, a uepes uc- 1 <
4
TOYHUK TOKa €, TaKKe ClIpaBa HajeBo TeueT Tok 0,5A7? €3

a)®,lOB; 6)@,10& B)@,SB; r)@,SB; ;[)@'153; Ry<=—

30.5.B anexrpuueckoii cxeme, mokazaHHO# Ha pucynke, Ry =100wMm, €, = 25B, €; = 20B. Buyr-
pEHHHE CONPOTUBIICHHS HCTOYHUKOB TOKA PaBHBI HYII0. UeMy paBHO conpoTuBIeHHe pe3ucTopa R, , ecin

gepes pesucrop Ry nporekaer ok 0,5A crpasa HasieBo, a 4epe3 HCTOYHHK TOKA £, ClIeBa HAMPABO TEYET
Tok 1A?  a) 250m; 6) 200wm; B) 150mM; r) 100wm; 1) 50wm;

30.6.Ha pucyHke cieBa oka3aHa 4acTb 3JIEKTPHUECKON CXeMBI, U1 KOTOPOil U3BECTHBI HEKOTOPbIE napaMeTpsl. R =4

OM, R; =1 Om. O6a ucTOYHHKA TOKA UMEIOT OJIMHAKOBbIE BHYTPEHHUE CONPOTUBIIEHNU. [loTeHIMabI

R

MUKDOCXEMA

=3B, =7 B. Cwia ToKa uepe3 COIPOTUBIIEHUE aBHa |, =1A. UeMy paBHa cHJia TOKA YePE3 CO-
1 3 p p p 1 yp p

nportusieHue Rg?

R

a) 0,8A; 6)8A; B)0A; r)Henb3s pacCUUTaTh, T.K. HE XBATACT JAHHBIX;

30.7.TToka3aHa 4acTh JIEKTPUIECKON CXEMBI, Ul KOTOPOM N3BECTHBI CICIYIOIINE TapaMeT-
per: R =4 Om, R; =1 Om, €, =3 B. BHyTpeHHHe cONPOTUBICHNS NCTOYHHKOB ToKa I =1 Om
oIMHAKOBbI. HarpaBiieHue TeKyIux 1o mpoBOJAHUKAM TOKOB YKa3aHbl CTPEIKAMH, U OHHU PaBHbI
I, =1A, 1, =2A, 13 =0,5A. YeMy paBHa BeIMYNHA PA3HOCTH MOTEHINANOB Py —P1?

MUKDOCXEMa

a) 0,8A; 6)8A; B)0A; 1) Hens3s pacCYMTATh, T.K. HE XBATAET JAHHBIX;
31.Pacyer MmarHuTHBIX noJjeii. Teopema Buo-CaBapa-Jlaniaca

31.1.Tlo aByM napaJulebHBIM NPSIMBIM OECKOHEYHBIM NPOBOAHUKAM TEKYT TOKHM OJMHAKOBOI Be-

JIMYUHBI TaK, KaK IMOKa3aHO Ha pUCYHKE. B touke O Ha OAWHAKOBOM pacCTOAHUUN b oT 0601/[X IMMPpOBOJHUKOB h i b ! a
9TH TOKH CO3JIAI0T MarHUTHOE I10JI€ C HANPSOKEHHOCTRIO H. YeMy paBHA BEIMYHMHA KaXKI0TO U3 TOKOB? O’;b I
a)l=bH; 6)I=20H; B)I=2bH; ) I=1oH; 1) | =2mbH; T - -
€) OINpeJIeNuTh Hellb3sl, TaK Kak B 3Toi Touke H = 0;
31.2. Ha PUCYHKE I/I306pa)KeHI)I CCUCHH JABYX MNapaUICJIbHBIX HpﬂMOHHHeﬁHBIX JJIIUMHHBIX I1 i 12
MMPOBOAHUKOB € OJHOHAIIPABJICHHBIMHU TOKaMH, NPUYCM Il =2 2. Ha xakom Y4aCTKE MOKET HaXO0- a ® b E c ® d
.

JUTHCA TOYKA, B KOTOpOﬁ WHAYKIOWA MarHuTHOT'O IOJISI OTUX TOKOB paBHA HyH}O’)

a) a; 0) b; B) C; r) d;
31.3. JInuHHBIA IPOBOAHUK C TOKOM |  COrHYT IO IpSMBIM yIiaoM (CM. pUCYHOK cripaBa). MHmyk-

M B MarduTHOrO MoJIst, CO31aHHOrO 9THM TOKOM, UMEET HAUOOJIBIIYIO BEMYUHY B CIEAYIOIIEH U3 TOUEK,
YKa3aHHBIX Ha PUCYHKE: a)BTouke 1; 0) B TOYKe 2; B) B TOUKE 3; r) B TOuKe 4;

, 31.4. Ha paccrosthuu 1 = 6M 0T OECKOHEYHOT0 NPSIMOro IPOBOJHUKA C TO-
)i KoM | BeNMYMHA MHAYKIIMA MarHUTHOTO IIOJIS, CO3/IaHHOTO ATUM TOKOM, paBHa B; =
- -- = 3 mkTu. Ha kakoM paccTosiHUM OT IPOBOIHHKA BEJIMUYMHA MHAYKIMHK Oynet paBHa B, = 4 MkTn?

a)0,5M; ©0)2m; B)4,5Mm; r) 16 Mm; ) 24wm;

31.5./IBa napamienbHbIX OPSIMOJIMHEHHBIX [UIMHHBIX HPOBOIHMKA C TEKYLIIMMHU B MPOTHBOIOIOXK-

HbI€ CTOPOHBI TOKAaMH1 O,HI/IHaKOBOﬁ BCIIMYWHBI || 1| = || 2| HalpaBJICHbI NEPICHAUKYIISIPHO K IIJIOCKOCTU pU-

CYHKa. I/IH,I[yKI_II/I}I B MarauTHOrO 1mOJIg 9THX TOKOB B Touke O HMMeeT HaIlpaBJICHUE!
a) 1; 0) 2; B) 3; r) 4;




31.6. Ha pucynke n300paXkeHbl CEYECHUS TPEX MapauIeNbHBIX MPSIMOJUHEHHBIX JUIMHHBIX MPOBOJ-

HUKOB C Pa3HOHANPABICHHBIMH TOKaMHU OJWHAKOBOH BEIWIHHEI |I1| =|I 2| =|I 3| . Paccrosnus mexay mpo-

BOJHHUKAMH OJHWHAKOBbI, U B TOYKC O, paBﬂoyaaneHHOﬁ OT BCEX MPOBOAHHUKOB, 1<a>1<m,1171 N3 TOKOB CO31acT
MAarimMTHO€ I0JIC, BEJIMYMHA UHAYKIIUHU KOTOPOI'o0 paBHa B. BeKTOp HWHAYKOHUU CYMMApHOTro MaroHuTHOTI'O Io- I2

JIs BCeX TOKOB B Touke O MMeeT HampasieHue: a) 1; 0) 2; B) 3; r) 4, 1

31.7. Tlo nBYM KpYyroBbIM B3aHMHO NEPIICHIUKYIISIPHBIM BHTKaM OJIMHAKOBOTO pamuyca R Tekyr oguHako- [
BbI€ 110 BeynunHe TOKH | (cM.pucyHOK). B nx o6mmem nentpe O TOKH CO3JAI0T MATHUTHOE IIOJIE ¢ MHAYKIKEH B. Ye- < 0, ]
My paBHa BeJndnHa paguyca R? 7

_ Hol . _ Hol . _ Hol | _ Hol . _ Mol .
R=——: 0) R=v2——; R=—: R=+v2—/7]: R=2—/7;
) R="57 0) fzs B R="g D V2 B Y B

31.8. /IBa OeckOHEUYHBIX MPSIMBIX MPOBOJAHUKA B3aUMHO NEPIHEHANKYJSIPHBI. [10 MPOBOJHUKAM TEKYT
TOKH OJIMHAKOBOM BeNMYMHBEI. HanMeHbIllee pacCTOSIHHE MEXIy MPOBOTHHKAMH paBHO 2R (cM. pucyHOk). B
TOYKE A MocepeIuHe 3TOT0 OTpe3Ka TOKHM CO3JAl0T MATHUTHOE ToJie ¢ HanpspkEHHOCTRI0 H. Uemy paBHa BemH-

YyKHa KaXa0ro u3 Tokoe? a) | =TRH ; 6) | =\/§TIRH; B) | =21MRH; 1) | =TRH/2;

32.Teopema 0 HUPKYJISIMH AJI51 MATHATHOTO TOJIS

32.1. Ha pucyHKe OKa3aHO HampaBlicHHE 00X0a 3aMKHYTOTO KOHTypa W HalpaBjIeHHe TOKOB |1, I»,
I3, 141 |5, Tekymux mo npoBoaHuKaM. YeMy paBHa HUPKYJISILUS BEKTOpA HHAYKIMA MArHUTHOTO IMOJISI 110 TO-
My KOHTYPY, JeNEHHAS HA MATHUTHYIO IOCTOSIHHYIO @ Bdl / Ho ?

a) l+loHlgHl i+ 6) -li-lo-l5-l4ls; B) -1+l 4 -l 4Hs5; r) Il o-lg+l 41,

32.2. 3aMKHYTBIH KOHTYp OXBaTBIBAE€T IPOBOJHUKH ¢ TOKaMmu |4, |,, I3 u |, Hanpasnenue o6xona
L |
KOHTYpa M HANpABJIEHHs TOKOB MMOKA3aHbl HA PUCYHKE ciieBa. UeMy paBHA IMPKYIAIES BEKTOpA WHIYKIUH

LT LT 7 _ o
+=12|4®  maruurHoro nons no 9TOMY KOHTYPY, JeJIEHHAS HA MATHUTHYIO IOCTOSTHHYIO Cj) Bdl / Mo :
a) lytloHlgtly  0) -li-lo-ls-ly;  B) litlo-lgtly 1) -lo-lotlsly;

obxol
H H 32.3. lMeercst 3aMKHYTBIH KOHTYpP U POBOAHUKH C TOKaMu |4, |5, I3 u |4 HanpaBnenue [4© 5
ofxon @

06X0,Ha KOHTYpa U HAIIpaBJICHUA TOKOB IIOKa3aHbl HAa PUCYHKC CIIpaBa. LI(‘)My paBHa OUp-
KyJiAysa BEKTOpa MHAYKIHUW MArHuTHOI'O MOJIA IO 3TOMY KOHTYPY, IleﬂéHHaH Ha Mar"Hur-
T
L

ryto nocrostaryio ¢ Bdl /g ?

a) li-lo+ly;  6) -latlo-ls,  B) Latlply, 1) -la-lotly, ;) Latlotlsls, ) ltlo-lsly,

32.4. 3aMKHYTBIH KOHTYp MOXET OXBaThIBaTh NPSMbIE MPOBOAHUKHU € TOKaMH |q, |5, I3 u |4 Takoi I
KOHTYD, HAaIPaBJCHUE €ro 00X0/ia U HATIPABJICHUS TOKOB YKa3aHbl HA puCyHKe. UeMy paBHA IIUPKYJIALUS BEK- 1 L I3
TOpa MHAYKIIMKA MarHUTHOTO IOJISI IT0 TOMY KOHTYPY, AeIEHHAs HA MATHUTHYIO MIOCTOSIHHYTO q‘> Bdl / Mo ? / 7

vd H 060
a) ly-lo-lgly; 6) -litlotlatly; B) 13-315-215-14; 1) -l1 431423+, 1) 15-315-213; d:/ H A
ARE 32.5. 3aMKHYTBI KOHTYP OXBAaTBIBAET IPSMBIE IIPOBOJHUKM ¢ TOKaMH |1, Io u 3. Ha- | ||
h = 06X0A  npapnenne 06Xx01a KOHTYPA M HAIPABICHHS TOKOB YKa3aHbl HA PHCYHKe clleBa. UeMy paBHa

MUPKYJIANAS BEKTOpa MHIYKIIMA MarHATHOTO MOJS MO 3TOMY KOHTYpY, A€IEHHAS Ha MAaTHUTHYIO IIOCTOSHHYIO

" %7”?;/” @ édT/No . a) |1+|2'|3; 6) '|1'|2+|3; B) |1+3| 2'2'3; F) '|1'3|2+2|3; ﬂ) |1+3|2'|3;
I

32.6. Yemy paBHA IMPKYJISAIKS BEKTOPA HHIYKIIUK MATHUTHOT'O TIOJIS 110 3aMKHYTOMY KOHTYPY, Jie- I 7
. = T 2
NEéHHAsE Ha MATHUTHYIO TIOCTOSIHHYIO @Bdl / Mo ? HampaBnenue 06xo/a KOHTypa M OXBaThIBaEMbIe UM TOKH / o6xon %‘:[
3
~
I4, 15, I3 1 |4 TIOKa3aHBI HA pUCYHKE. l 1/ I
a) l-lo-ls-ly; 0) -l1+lo+l5t 4, B) |1-15-213-2l4; 1) -ly+l+205+21 4 WQ: —

33. /IBMikeHHe 3apSKeHHOH YacTHIBI B IIOCTOSIHHOM 3J1eKTPOMATHHTHOM I0J1e
MarHuTHOe 1oJjie IBUKYIIeicsl 3apsKeHHOH YacTHIbI

33.1.TIpoToH ABMXKETCS BAOJB MPSMOW JIMHUK CO CKOPOCTBIO V. YKa- O O
JKUTE MPABUIbHBIN BUJ JTUHUM WHAYKIMU MarHUTHOTO MOJIs, KOTOPOEe CO3MaET- <2 v P:’_O 9 p:_@ 2 2 ¢
+ — — b —
NG B Y
B) )

¢Sl TIPH €TI0 JIBUKEHNH: B @

o 0) r
33.2.B HEKOTOPBIF MOMEHT BPEMEHH JJIEKTPOH JABHIKETCS MapauIeIbHO OECKO- a) '

HEYHOMY TPSIMOMY TPOBOAHKKY ¢ TOKOM |. Beibepute npaBuibHble YTBEPKICHHS: a) HOPMaJbHOE YCKOPEHHE 3IEKTPOHA Vt
MOCTOSIHHO; 0) B YKa3aHHOM IIOJIOKEHUH HA JJIEKTPOH JeHCTByeT ciiia JlopeHna, HampaBlieHHAsl BIIPaBO; B) B TOYKE Ha- 7
XOXKIEHUS HJIEKTPOHA BEKTOP MAarHUTHON MHAYKIMY HAlpaBJieH NEPIEHANKYIISPHO INIOCKOCTH PUCYHKA “OT Hac”; :
I) KHHETHYECKast DHEPTUsl AICKTPOHA OCTACTCS MOCTOSIHHOM; 1) TPaeKTOPHs IBIIKSHHS 3JIEKTPOHA — OKPYKHOCTb; '
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33.3. DNeKTpOH U MPOTOH ABMKYTCSA Ha HEOOJBLIOM PACCTOSHHUHU IPYr OT Ipyra NapajulebHO B Pa3HBIE Pt
CTOpOHBL. UTO MOKHO CKa3aTh O HANpPaBIEHUH MarHUTHOM CHIIBI MEXLy HUMU? . v
a) 9Ta CUJla paBHA HYIIIO; 0) OHa NPUTITHBACT YACTHULIBI APYT K APYTY; B) OHA OTTAJKHUBAET YaCTHLBI Apyr V= "e~

OT Apyra, 1") JaTh OTBET HEJIb3s, TaK KaK HE 3aJjaHa BEIIMYMHA PACCTOSIHUS MEXKAY 3JICKTPOHAMU,

33.4. Caetsmeecs mATHO, 00pa30BaHHOE C(OKYCHPOBAHHBIM JIydOM Ha 3KpaHe XY ocrmurorpada, Ha-

xoaunoch B Touke 0. K maTHy, Kak MOKa3aHO Ha PUCYHKE, MOAHOCAT MOAKOBOOOPA3HbIH MarHUT. YKaKUTE B Ka-
KYIO CTOPOHY CMECTHTCS CBETSIIEECS MATHO! a)l; ©0) 2, B) 3 1) 4

33.5. Ily4oK 3J1€KTPOHOB JABMIKETCS CO CKOPOCTBIO V NPOTHB ocH Z. K aTomMy mydKy
MOAHOCST BAOJb OCH Y TIOCTOSHHBIN MarHut (cM. puCyHOK ciieBa). Kyna OyayT cMelarscs B
pe3ynabpTaTe B3aUMOAEHCTBUS ¢ MOJIEM MarHUTa MIEKTPOHBI, IPOJIETAl0IIKe Yepe3 Hayano koopauHat O:

a) BJIOJIb OCH X; 0) MPOTHB OCH X; B) BAOJb OCH Y
I) IPOTHB OCH Y,  JI) BIOJIb OCH Z, €) IPOTHUB OCH Z,
33.6. OxHOPOIHBIH MMyYOK IMPOTOHOB, JIETSIIHX CO CKOPOCTHIO V B HANpPaBICHHH OCH X, HAXO- . y
JIUTCS B IUTOCKOCTH XY. B KaKkyio cTOpOHY 3TOT My4oK O6yaeT OTKIOHSTH MPOTOH, ABMKYIIHICS IPOTHB OCH %704) - X
X W Haxozsmumiics B Hayasie koopauuat O (CM. pUCYHOK cripasa)? _.Z_> I
a) BIOJIb OCH Y, 6) mpoTHB ocH Y, B) BJIOJIb OCH Z,  T) IPOTUB OCH Z I g

33.7. Tox | B mpsitMOM IPOBOAHUKE TEUET MPOTUB OCH Z DJIIEKTPOH C 3apPSIOM -e, HaXOIUTCS Ha OCH Y
Ha paccrossHud b or Hauyama koopauHaT O U ABMKETCS CO CKOPOCTHIO V B TOM ke HampasieHwuu. Haittu mpo-
SKIIMIO Ha OCh Y MAarHMTHOM CHJIBI, ACHCTBYIOMIEH Ha SJICKTPOH CO CTOPOHBI TOKA?
HoelV . HoelV . HoelV . HoelV .

a) F,==%—; 6) F,=——%~—; B) F,="2>—; 1) F,=-2—; 1) F,=0;
Yoo Y 2 Yooom Yoooomb o
33.8. CMenranHpIii My40K 3JICKTPOHOB H a) | \voHsl 6) ' uoms g)  1ONEKTPOHS 9 , ANEKTPOHI
HIOJIOXKHTEIBHO 3apsDKEHHBIX HMOHOB BOJOPOA, 'j > :/ : N !
! (%] B _ . ! ® B . -
JBIDKYIIMXCS B IUIOCKOCTH PUCYHKA C OJHMHAKO-  —— | —= < =3 —==gB
& My4oK: nquK.) Ny4oK, NVYOK|
BOW CKOPOCTBIO, BJIETAaeT B IMEPICHAUKYIAPHOE | ! ! 4Ok
! rIEKTPOHbI
MarHuTHOE I10JIe, MHAYKIUSI KOTOPOTro Hampasiie- 1 3MEKTPOHSI : P | VOHbI ! VIOHBI

Ha 32 IJIOCKOCTh PUCYHKA. BbiOepuTe npaBUiIbHBIN PUCYHOK TPAEKTOPUIT JBIKEHHUS YaCTHIL B TOM I10JIE:

33.9. B HUKJIOTPOHE U IMOJOKUTCIBHBIC, U OTPULATCIbHBIC NOHBI BpallalOTCA B NEPICHAUKYISIPHOM MAariuTHOM I10JI€

B 1o XKpyroBbIM TPaeKkTOPHUSIM OIMHAKOBOIO pajvyca. BelMUMHEI 3apsiga HOHOB OJUHAKOBEL. UeMy PaBHO OTHOIIEHHE MACChl
MOJIOKHUTEIFHOTO HOHA K MAcCe OTPHLATENBHOTO MOHA, ECIIHM BEIMYMHA CKOPOCTH TOJIOKUTENBLHOTO HOHA B 4 pa3za MEHBILE BEJHU-
YMHBEI CKOPOCTH OTpHIaTensHoro uona? a) 16; ©6) 4; B) 0,0625; r) 0,25; 1) HET MPaBUILHOIO OTBETA,

33.10. JluauK MHAYKOUH OJHOPOIHOTO MAarHUTHOTO IOJS HalpaBJeHB! BIOJNb OcH Z YacTuua ¢ ynens- Az
HBIM 3apsigoM /M B HayanbHBII MOMEHT BbLJIETAaCT M3 Havana KoopauHaT O co CKOPOCTBIO V, HAMpaBJICHHOI g ¥
BJIOJIb OCH X, a 3aTeM B IEpBBIil pa3 Bo3Bpamaercsi B Touky O crycts Bpemsi At. Kakas gopmyna npu stom mpa- > Ot
X

.. [y
BUWJIBHO 3a4a€T BSJIMYUHY MHAYKINHU B Mar"HMTHOro mojs?

At 20At m m 2mm
) B=L 6 g=E" 5 =" =1, pB=T,
2m m 20At gAt gAt
33.11. JIunun HHIYKIHHA B OJAHOPOAHOTO MAarHUTHOTO TOJISl HAIIpaBJIeHBI BAOJL ocH Z YacTtuua ¢ BAZ
VAENBHBIM 3aps1a0M /M B HAaYaJIbHBI MOMEHT BBUIETAET M3 Hayaaa KoopauHaT O CO CKOPOCTBIO V, HallPABJIEHHOM old y
m
X

BIOJIb ocH X. Kakas ¢popmyrna npaBuibHO 3a1a€T BeIMUMHY Al MaKCHMaJIbHOTO yJaJleHUs YacTHLbI OT Touku 07? 3
\% \% 2qv mv 2mv
o= oa= ya=2 yga="". Ha=V.
2mB mB mB 29B gB
33-12. B npocTpaHCcTBe MEXAY KOAKCHAILHBIMY ATHHHBIMY UIMHIPUYECKAMI KaTOAOM M aHOJOM CO3-
JIAHO OIHOPOJIHOE MarHUTHOE mole B, mapamiensHoe ux ocu. Mexay — a), 1 6),1 B) 1 N 1
aHOJ/IOM U KaTOJIOM IIPUIIOKEHO NpsiMoe Harpsbkenne U , npuBojsiiee
K HOSIBJICHHIO aHOJHOTO ToKa | B menu. YKaxuTe MpaBUIIBHBIHN rpa- B B B

34.MaruuTHoe moJjie B MarHeTHKax

34.1. B - BeKTOp MHIYKIMH MarHUTHOTO IOJIS B BemiecTBe. H — HampspKeHHOCTh BHEIIHETO MarHUTHOTO Mo, Bere-
CTBO SIBJISIETCSI OJHOPOIHBIM, H30TPOITHBIM ITAPAMarHETHKOM, €CJIH MarHUTHAs! BOCIIPUUMYHBOCTS ...

a) <1luB1lH;, 6)<luBttH; B >»>1uBttH; n)>1uBttH;
6)  w L0 e
B —>1—B % {EB

34.2.TInockuii cI0ii MarHeTHKa ¢ MACHUTHOM NMPOHULAEMO- )

cThi0 U >1 pacmonokeH B BaKyyMe MEPHEHIUKYIAPHO K JIMHUSIM B

o [s [+
S|l ]

WHAYKOHUHU B Buemnero OOHOPOAHOI'O MOCTOAHHOI'O MAarHUTHOT'O

NARARRARE
SHENENE

s[ s
|




34

noyst. Beibepure npaBuiIbHYIO KapTHHY JIMHUH B MarHuTHOrO mosist BHyTpH MarHeTHKa!

34.3. 3amnuceIBaroas rojJoBKa MarHUTO(GOHA UMEET BHJl TOPOH- > - > -
m pona ATOPOU™ gy F Gy B A D) A
JAIBHOTO CEpJAEYHMKa W3 MaTepHuaja C MAarHUTHON IPOHHIIAEMOCTBIO '

N
o
W >1, B koTOpOii cenana npopesb. Tok |, Texymuii mo 0OMOTKe, HaBUTOH @
Ha CepAEYHMK, CO3AaeT B HEM MAarHUTHOE IOJe C JMHUSAMU HaNpsKeHHO- D 0 D 0
cti H . YkaxxuTe pucyHOK ¢ NpaBUIIbHOM KapTHHOM Ui H ! 1 ! ! y 1/

34.4. Yxaxure pUCYHOK C IIPaBUIILHBIM HAIPaBJICHHEM JIMHUI BEKTOpa
- pucy p p P az S N _ 6) S N ~ B) S N . F)-’s
HaMarHW4eHHOCTH J JUIs OCTOSIHHOT'O MarHuTa, HaXOJSILErocs B BaKyyMe: J%:%% 7 j%l:%J J J

34.5. Ha pucyHke noka3aHbl JIMHUK BEKTOpa MarHWTHOM MHAYKIMKM B Ha miockoil rpanuie aByx

OJTHOPOHBIX MATHETHKOB ¢ MAPHHTHBIMHU IPOHHIAEMOCTIMH [y = 3 U [, = 2. IIpoekimn B Ha HOpManbHOE
K TPaHUIIC HAMPABJICHHE C Pa3HBIX CTOPOH OT IPAHUUBI paBHbI By, H By, TOKH MPOBOJAMMOCTH HA TPaHHIE
cpen OTCYTCTBYIOT. UeMy paBHa BenuunHa By, eciu By, = 6 Tn?

a) 1T, 6) 1,5Tux; B) 4T, r) 6 Tux; ) 9T, €) Ipyroii OTBET;

34.6. Ha pucyHKe TOKa3aHbI JIMHHH BEKTOPA HAMPSUKEHHOCTH H — MarHMTHOrO TOJIS Ha TLIOCKO#H
rpaHuLe ABYX OJHOPOAHBIX MarHETUKOB C MATHUTHBIMH MPOHUIAEMOCTSIMH L3 H Wp. IIpOSKLHH 3TOTO BEK-
TOpa Ha HOPMAITbHOE HATIPaBJIeHHe N K IPAHMILIEC C PA3HBIX CTOPOH OT IPAaHHLBI paBHBI Hi, =6 A/M U Ho=
= 4 A/M. Toku MPOBOJUMOCTH Ha TPAHHLE CPell OTCYTCTBYIOT. UeMy paBHa BEIMYHHA [y, €CIH [y =27
a)l, 6)1,33; B)1)5 1)3; nm)12; e)apyroii oTBET;

34.7. Ha pucyHke noka3aHbl JIHHHU BEKTOpA MHAYKIMK B MarHUTHOTO MOJIsl Ha IUIOCKO# rpaHuIe
JIBYX OJHOPOJHBIX MAarHETHKOB C MATHUTHBIMH [TPOHUIAEMOCTSIMH 13 U [p. DTH JIHHUU 00Pa3yIOT yIJibl @ U
B ¢ HOpManbIO K TpaHuIle. BeiOepuTe npaBuiIbHOE yTBEPXKICHNUE:

a) WCost =p,c08;  6) HCos =pycof;  B) Wytga = tgB ;1) Motga = pytgB;

35.I1poBOIHUK € TOKOM B MAarHUTHOM moJie. Cujia Ammnepa

35.1. Ilo AByM HapaiienbHbIM JUIMHHBIM IIPSAMBIM IIPOBOJAM B pa3Hble CTOPOHBI TeKyT TokH |, u |, . Ilox meiictBuem

MarHUTHBIX CHJI 3TH IIPOBOAA:
a) TIPUTATHBAIOTCS; 0) OTTAIKHUBAIOTCS; B) PE3YJBTAT 3aBUCHUT OT BEJIMYHWHBI TOKOB M PACCTOSHHUS MEX Y HUMHU;

35.2. Ha riagkoii TOpU30HTAIBHON MOBEPXHOCTH JIEXKAT JBA OJWHAKOBBIX KPYTOBBIX BHTKA C OJMHA-
KOBBIMU [0 BEJIMYMHE, HO HAPABICHHBIMHU B MPOTUBOIIOJIOKHBIC CTOPOHBI Tokamu. Kak OynyT BecTu ceds moa
JIeHiCTBAEM MAarHUTHBIX CHJ 3TH BUTKU? OHU:
a) MPUTATHBAIOTCS; ) OTTAJIKMBAIOTCS, B) HE B3AaUMOJIEHCTBYIOT IPYT C PYTOM;

\1\2 .

35.3.JIMHUH HEOJHOPOIHOIO MarHUTHOTO IIOJIS ¢ HHAYKIMEH B CHMMETPUYHBI OTHOCHTEIBHO KPYTOBOTO 7 ?i

BHTKa C TOKOM | M NEPECEKAlOT €ro MIOCKOCTb, Kak N0Ka3aHO Ha PUCYHKe. B kakoM HanpaBleHMM JefCTBYeT Ha <= I’a—;
BUTOK MarHuTHas cuia? a)l; ©0)2; B)3; 1)4; 1) BelMuMHA MATHUTHOM CHIIBI, pAaBHA HYIIIO; / Va

35.4. Tlo 3akpemnéHHOMY BUTKY Te4€T TOK |. [IOCTOSIHHBIN MarHUT HETOJIBH)KEH OTHOCHTEIBEHO BUTKA C
TOKOM, & €r0 OCh COBNAJAET C OChIO0 BUTKA. YKAXHUTE HAIPABICHUE CHUJIBI, C KOTOPOH TEKyLIUI O BUTKY TOK —| ; ST J
JIEMCTBYET Ha MarHuT: N S
a) OHA TIPUTSTHBACT MAarHKUT K BUTKY C TOKOM; 0) OHa OTTAIKHBACT MATHHUT OT BUTKA C TOKOM;
B) OHA CTPEMUTCS CMECTHTh MarHUT BOOK;  T) OHA paBHA HYJIIO, TAaK KaK BUTOK M MArHUT HETIOABIKHBI,

35.5. Ha riankoi ropu30HTaIbHOM IIOCKOCTH 3aKPEIUICH MPSIMO O€CKOHEUYHBIN MPOBOJ C TOKOM |, a I

M A2

PSAOM JICKUT KPYrOBO# BUTOK ¢ TOKOM |l,. B Kakyro cTOpoHy HampaBlieHa MarHWUTHasi CHJIa, CTaparomascs cMe- 1 /58N 3
CTHTh BUTOK C TOKOM? < >

a)l; 6)2; B)3; 1)4; n)5 (apucyHok); e) 6 (U3 puCyHKa HAPYKY); 4y 2
L a |h 6 | B) I r 35.6. Psamgom ¢ OECKOHEYHBIM MPSMBIM MPOBOJHHKOM C TOKOM |; pacmoiiokeH

, 1 T .
KPYTOBOM BUTOK C TOKOM |,. YKaxxuTe MpaBHiIbHOE MTOJIOKEHHE BUTKA C TOKOM, B KOTOPOE
OI O L | U ’[’2 ’O’ OH OyZIeT MOBOpPAaYNBAaTHCS MO ACHCTBHEM MarHUTHBIX CHII:
2

35.7. Tlo nByM OJM3KO PacCIONIOKEHHBIM BUTKaM TEKYT OJMHAKOBBIE ITO
y Y IS st &l [ !
BeJMYuHe TOKH. [Ipy KaKoi OpUEHTAMN BUTKOB BEJTMYMHA SHEPTHH UX MarHUTHO- CTD Q OB DT CP[ A7
. . [ \ \
ro B3auMOZeHCTBHs OyAeT HanGosbLIel (LEHTPBI BUTKOB BO BCEX YETBHIPEX Clyda-  g) o 6) 1 B) ! r)
SIX HAXOJISTCS HAa OJIMHAKOBOM PACCTOSIHUM):



35
36. SIByIeHMe JIEKTPOMArHUTHON WHAYKIUH

36.1. Ha pucyHke MoKasaHa 3aBUCHMOCTb MarHHUTHOTO TIOTOKa, MPOHM3LIBAIONIErO HEKOTOPHIM
3aMKHYTBIH TIPOBOISIIMIT KOHTYp, oT Bpemenu. Yemy pasuo otnomenune E(4)/E(t,) Benmumn (Momyneii)

O/1C 251eKTpOMarHUTHOM MHAYKIMU B KOHTYpEe B MOMEHTHI BpeMeHH t;=2 cu 1,=7 C?
a)0,33; 6)055 B)1, 1)l15 1?2

o B 36.2. KopoTkozamkHyTas kaTymka u3 N BHTKOB, MMeloIas conpotuBiieHne R,
Wgz BpAIIAETCS C YIVIOBOM CKOPOCTBIO (O BOKPYT OCH, NEPHEHIUKYISIPHON K HANPABICHUIO JIH-
=
|

o

>  Hud UHAYKUMU B 0IHOPOIHOrO MOCTOSIHHOrO MAarHUTHOTO MoJist. [IpH KakoM yCJIOBHH BEJTHMYMHA WHIYKIIMOH-
HOTO TOKa, BO3HUKAIOIIETO B KATYIIKE, paBHA HYIIO? a) och Karymku 00' mapannensHa Bekropy B ;

6) ock karymku 00' mepreHmuKyIsApHa BeKTOpY B ; B) MpH yKasaHHBIX YCIOBHAX HHIYKIIHOHHBIN TOK BCETAa OTIMIEH OT HYJIS;

36.3. IIpssMosnHeliHbIN TOK | mapaiuieseH CTOpoHe KBaAPATHOTO IPOBO- a) \E 6) B) r)
ISIIIIETO KOHTYpa, CIENAHHOTO M3 TOHKOW mpoBosioku (puc.l). Bennuuny Toka | 4 E, £
MEIJICHHO YBEIMYMBAIOT. YKa3aTh HAMpaBJICHHE [EHUCTBYIOIIEH Ha KOHTYp pe- ]:> < =
3yabTUpYylomel cuiisl Amnepa Fp? Puc. 1 v £y
) 6 B 36.4. JIBa 3aMKHYTBIX KPYrOBBIX BUTKa A ¥ B u3 MeaHON MPOBOJOKH MMEIOT 00-
@ YK OCh M JIeXkAaT B 0HO# mockoctu (puc.l). [To Butky A Tteuer Tok |. Kakum Oyner Ha-
I npaBiieHre CUJI AMIIepa, IeHCTBYIONIMX HA BUTOK B, €CIid BENMUUHY CHJIBI TOKA B BUTKE A
2
A oo e YMEHbBIIATH?

Puc. 1 g 36.5. /Ipa 3amMKHYThIX KOHTYpa A u B Cg —7
W3 MEIHOW TPOBOJIOKHA HAXOJATCS B OIHOM IQA <BD > "CBD; B ; C]3>‘>/ %;
TUTOCKOCTH, U 10 KOHTYpY A Teder Tok | (puc.l). Ykaxkwure, HampaBieHue pe- e 2 ) ) 0

3yJIBTHPYIOLIEH critbl AMnepa, JelcTByomel Ha KOHTyp B, ecnu Bennuuna cu-
nbl Toka | Bo3pacTaet:

36.6. B omHOIT mI0CKOCTH JIeKaT JiBa KOblla A U B 13 TOHKMX MPOBOJHUKOB, & MKy HUMH — IPSIMOM 7
MIPOBOI, IO KOTOPOMY T€UeT MOCTOSHHEIHN TOK |. [IpoBOx ¢ TOKOM Ha4Yamy MOBOPAaYMBATEH MO YACOBOIl CTpEIKe BO-
KpYT MEpIeHANKYILIPHONH K TwiockocTH ocn O, Kak MOKa3aHO Ha pHUCYHKe. IloTedeT M 3JEKTPUYEcKUil TOK IO Q
KOJIBIIaM H, €CJIH 114, TO B KAKUE CTOPOHBI? A
a) B KoJblax A U B moreuer npoTHB 4aCOBOM CTPEIIKY; 0) B KoJIbIax A 1 B moTeder 1o 4acoBoi CTpEIIKE;
B) B KOJIbIIE B - 110 4acoBoii cTpelike, a B KOJIbIE A - IPOTHB YaCOBOU CTPEJIKH;
r) B KOJIbIIE A - 110 YaCOBO# CTpEJIKe, a B KOJIbIle B - MPOTHB 4acOBO# CTPENKH;

36.7. Ilo HpﬂMoyFOHLHOﬁ paMKEC U3 TOHKHUX IMPOBOAHUKOB, HaXOﬂHmeﬁCﬂ B OJHOPOJAHOM MArHuTHOM —

1oJjie, ¢ PABHOMEPHO BO3PACTAIONIEH CKOPOCTBHIO MEPEMENIAIOT MPOBOISIIYIO TepeMbldky (cM. pucyHok). Exnn- 2_ Z EZ R
/ a) / 6) / B) / r) CTBEHHBIM CONPOTHBIICHHEM R 00siamaeT pe3ncTop, BKIOYCHHBIN B IICTIb. V@ ® ®
N - I/ [ VYKaxuTe MpaBWIbHBIN TpadUK 3aBUCHMOCTH WHAYKIIHOHHOTO TOKa OT

4 4 A ! Bpemenn t:

36.8. FOpI/ISOHTaHLHO pacroJ0KEHHad H-06pa3Ha5{ paMKa HaxoAUTCd B IMOCTOAHHOM MAarHuTHOM

_ - [lmR
IoJiC, JIMHUU UHAYKIUN B KOTOPOI'0 MEPHECHAUKYJIAPHBI K IMJIOCKOCTU PAMKH UM HAlIPABJICHBI 3a IJIOCKOCTb ®B =~ ®B

. v
PpUCYHKa. Ilo PpaMKE MOKET 0e3 TPEHHUs JBUraThbCS IIONCPEYHAss MOPOBOJsAIIAs MEpEKIagrHa ¢ MacCou M,
,HHI/IHOﬁ | u COIIPOTUBJICHUEM R. HepeKna,uMHy TOJIKHYJIU BJIEBO C HavaJIbHOU CKOPOCTBIO v.Ilo 3aMKHYTOMY KOHTYDY, 06pa30-

BaHHOMY PaMKOI 1 MepeKJIaIMHON HaYHeT NPOTeKaTh MHAYKIHOHHBIH TOK, BEIMYMHA KOTOPOTO CO BPEMEHEM ...., U KOTOPBIH 00-
TEKaeT KOHTYD ....: a) He U3MEHsIeTCs, 0 YacOBOU CTpenke;  0) yMEHbIIAETCs, [0 YACOBOH CTPEIIKE;
B) PacTET, MPOTUB YaCOBOI CTPEIKH; I) YMEHBIIACTCsI, MPOTHB YACOBOM CTPENIKH; 1) PacTéT, MO YaCOBOM CTPEJIKE;

36.9. JIunnu nHAyKoun B MarHMTHOrO TOJIS MEPIeHINKYIIAPHBI 3aMKHYTOMY TPOBOISIIEMY BHTKY (CM. pHCY- MTM*

PhAM

HOK). Benmmunna B MeHsieTcs co BpemeHeM t mo 3akony B =[3 0, rae B— momoxuTenpHas KOHCTaHTA. YKaXKUTE 3aBHCH-
MOCTb BEJIMYMHBI BO3HUKAIOIIETO B BUTKE TOKA OT BPEMEHH U €0 HallPABIICHHUE!

a) | = constd? , no wacosoit CTpEJIKE; 0) | = const®? npoTuB yacoBoi ctpenky; B) | =constll , mo yacoBoii cTpenke;
r) | =constl, npotus yacosoii ctpenku; 1) | = CONSI, IPOTUB YaCOBOM CTPEIIKH;
36.10. 3akperuieHHbIH 3aMKHYTBIH MPOBOASLIMNA KPYrOBOW BHTOK C CONPOTHBIICHH- a)l 6)4] B}/
eM R pacronoxeH B TOPU30HTAIBHON IJIOCKOCTH B MarHUTHOM I10JI€, JINHUU WHIYKIUH KO- I
TOPOro BepTHKaIbHbI (puc.l), a BeNMYMHA MHAYKIUH HAYMHACT M3MEHATHCS CO BpeMeHeM t i J. ¢ l, i 7 ¢ ! 4
no 3akoHy B= B +Bt3/2, rae By u B— monoxurenbHBIE KOHCTAHTHL. YKaXHUTE IPABHIIb- )}/ biy1Y e}/

Puc.1
HBIH rpad)m( 3aBUCUMOCTHU OT BPEMECHU { BeaMUMHBI WHAYKOUOHHOT'O TOKA, BO3HUKAIOMICTO B

BHUTKE!



36.11. /IBa TOHKHX MPOBOMSNINX BUTKA MMEIOT OOIIYIO OCh U 3aKpeIrIeHsl. [locTosHHBII TOK | B BepxHEM

BHTKE Hauan yObIBaTH CO BPEMEHeM t 110 KBaipaTHIHOMY 3aKoHy: | = o — ot?, rie o — moIoKHTebHAsS KOHCTAHTA. @
[Ipu 3TOM B HIKHEM BUTKE BO3HHKAeT MHIYKIIMOHHBIN TOK, BEIMIMHA KOTOPOTO U3MEHSIETCS CO BpeMeHeM t 1o 3a- @
KOHY ..., U KOTOPBI HAIIPABJIEH ... !

a) | = consti? , o yacosoit CTpEIIKE; 0) I = consti?, IIPOTHUB YaCOBOH CTPEIIKY;
B) | =constl , mo gacoBoii cTpernke; r) | =consti, npoTus 4acoBoi cTpeKH; 1) | =const, mo 4acoBoii cTperke;

36.12. Cua ToKa B MPOBOMASIIEM KPYrOBOM KOHTYpe ¢ HHAYKTHBHOCThIO 200MI'H u3MeHsieTcs co BpeMeHeM t mo @

sakony | =(a+fBt), rme a=2 A, B=0,5 Alc. Ilpu s1om Bearunna DJIC caMOMHIYKIIUU PABHA. ..., & HHIYKIHOHHBIH TOK
HATpaBJIeH ...... a) 0,1B, mo 1acoBoii cTpenke; 6) 0,05B, mo 4acoBoii cTpernke;
B) 0,05B, npoTHB Y4acOBOM CTPEIIKH; r) 0,01B, npoTHB YacOBOU CTPEJIKH;
36.13.Ha puc.l mokasaHa 3aBHCHMOCTh CHJIBI TOKa, ] € Ee Ee
MPOTEKAIONMIETO B KATYIIKEe WHAYKTHBHOCTH, OT BPEMEHH. k > - y
VKaxkuTe TPpaBUIIBHBINA rpa@uK U3MEHEHHs BO3HHMKAIOLIEH B BIA A BT ABB[]7 ABBT A
Ap t l
karymke 9J1C caMonHIyKIuu €. CO BpEMEHEM. b 1 a) 6) r)
HcC.

36.14. B xarymike ¢ MHAYKTUBHOCTBHIO L = 3TH TedyeT TOK, M3MEHSIOIIUICS CO BpeMeHeM 1, Kak 1mo-
Ka3aHO Ha pUCYHKe clieBa. Bemmuuny € 3/1C caMOMHIYKIIMU B KaTyIIKe U3MEPSIOT 4 pa3a B MOMEHTHI Bpe-
Menn f; =1 ¢t =3 C,t3 =5 c uty = 7 c.YUemy paBHa MakcUMallbHasl BEIUYMHA €, U3MEPEHHAS B 3TH MOMEH-
...... ThI BDEMEHU ? a)4B; 6)6B; B)8B; 1)9B; 1x)12B; ¢)18B;

0,80

0,64f-+-+-+

0,481+

, KaK Toka3aHo Ha rpaduke. Onpenenute Bennunay JC caMOMHIYKINY, BO3HHUKAIOIIEH B KOHTYPE B 0 32

MOMEHT Bpemenu t = 2¢: 0181 /i

a) 0,08B; 6)0,16B; B8)0,24B; 1)0,32B; =n)0,48B; ¢)0,64B; x)0,72B; 0 2 4 6
€c B)}€E¢

TEJIHO C PEOCTATOM IOJACOCAMHEH K KaTYIIKE C MHAYKTHBHOCTBIO L U conmpoTuBieHH-

em R, (puc.l). JIBmkkoM peocTara MEHSIOT BEIUYHHY €rO COMPOTHBIICHHS TaK, YTO ! !

TOK |, mpoTekaromuii MO UenW, MEHSeTCs cOo BpeMeHeMm i no 3akoHy [ 'gr R F)‘Sc ﬂ)‘SC €)
! !

I =lg+of-a th, rae lg, Oy U Oy — TONOXKHUTENbHBIE KOHCTAHTHI. YKaKHTe Mpa- Prc.1

l,c 36.15. ITo 3aMKHYTOMY IIPOBOIAIIEMY KOHTYPY C MHHAYKTUBHOCTRIO L = 2T'H Te-
4eT TOK, BeJMYMHA KOTOPOrO MEHSeTCsl cO BpemeHeM t 1o mapaboinyeckoMy 3aKOHY

36.16. Hcrounuk D/IC € c BHYTPEHHHMM CONPOTHBIEHHEM [ TOCIHeIOBa- L.Rx a)K 6)
{

™M

C

BUJIbHEII Tpaduk BpeMeHHOH 3aBucuMocTH Benuunusl (Moaynsa) DJC camonupykuuu €, BOSHUKAONIEH B KaTyIIKe:

37.Co0cTBEeHHbBIE YJIEKTPUYECKHE KOJTeOaHust

q, K 37.1. Ha pucyHke ciieBa nmokasaH rpad)k BpeMEHHOM 3aBUCHMOCTH 3apsija (| Ha KOHJEHCa-
sadh TOpe B DJIEKTPMYECKOM  KOJeOATeNbHOM  KOHTYPE, OmpeieNIIeMBIl  ypaBHEHHEM
11 q(t) = AeVT Sin((ot+ d)) . Vkaxkute BpeMs T peslakcanuu (3aTyXaHus) KoJieOaH id:

a)2c; 0)4c;, B)6¢C; 1) 1lc; 1) 2,72c;

37.2.Co0cTBeHHBIE 3aTyXaKOUIME KOJNEOaHNs B KOHTYPE C MHIYKTUBHOCTBIO L,  p

c
émkoctpio C M pesucTtopoM R onmchiBaroTcs ypaBHEHHEM q(t) = Ae® sin(oo t+ ¢) C SLl

YMEHbBILICHHEM BEIMYMHBI MHAYKTUBHOCTH L mnpu Hem3menHbix R u C:
a) CKOPOCTHh YMEHBIIICHHs aMILTHTYIbl KOJIeOaHUi He H3MEHHUTCSI
0) aMIIMTyaa KojebaHuit OyIeT yMEHBIIATLCSA CO BpEMEHEM OBICTpee
B) AaMIUIUTY/1a KOeOaHuii OyIeT yMEHbBIIATLCS CO BPEMEHEM MeJIIEHHEe

37.3. CoOcTBeHHBIE 3aTyXalolue KouebaHus B KoJieOaTeIbHOM KOHTYpE C MHHAYKTHBHOCTBIO L 1 émxocteio C R | C
— ApBt o 4 1 /
OIHCBIBAIOTCS YPAaBHEHUEM q(t) = Ae S|n(wt+ d)) ,roe B= Eﬁ Bo ckoibpko pa3 U3MEHUTCS HUKJIMYECKask 4acTo-
L

Ta W KonebaHui, eciau K0d3QULUEHT 3aTyxanus 3 ymeHbuuth B 4/3 = 1,33pa3?
a) HEe U3MEHUTCS; 0) yBenuuurcs B 1,33pasza;  B) ymensinurces B 1,33pas;

37.4.B snekTpuyYecKOM KOJie0aTeIbHOM KOHTYPe ¢ MHAYKTUBHOCTHIO L, émMkocteio C u pesucropom R R ¢
MPOKCXOIAT COOCTBEHHBIE 3aTyXAOUINE JIIEKTPHUUECKUE KOJIeOaHUs C YaCTOTOW ® U ¢ KOI(PPUIIUEHTOM 3aTyXaHus [3. E:J j
Eciu BenmuuHy cONpoTHBIIEHHS R yMEHBIINTE NpH HEM3MEHHBIX BeanunHax C u L, To:

a) () yMeHbIIaeTcs, [3 He MEHSETCS, 6) W ymeHnsbIaercs, [3 pacrer;
B) () pacrteT, 3 He MEHAETCS; r) W HE MEHseTCs], 3 yMeHbIIaeTCs;

1) W pacrer, [3 yMeHbIIaeTcs; €) W He MeHseTcs, [3 pacrer;



37.5. Tlpu pazomkuayTOM Kitode “K” mukindeckast 4acTota COOCTBEHHBIX 3aTyXAIOIIMX KOJeOaHMii B KOHTYPE,

n300pakKeHHOM Ha PHCYHKE, OIPEIEeNsIach napaMeTpaMu Wy = ]/\/ LC u B=R/2L. Vkaxure GpopMyTy IMKINIECKON C
4acTOTHl COOCTBEHHBIX 3aTyXalOUIMX KOJIeOaHUH B JAHHOM KOHTYpE Iocje 3aMbIKaHus kioya “K: . R

a) Yo' —B2; 6) Yy’ ~2B7 5 B) o - 4% 1) ,/woz-%z ;) \/%2-%2:

37.6. B anektpuueckoM KosiebaTeabHOM KOHTYpE, N300paKEHHOM Ha PHCYHKE, TOCTEIIEHHO YBEIMYHMBAIOT

BenuuuHY eMKOocTH C KoHAeHcatopa. [Ipu 3ToM cOOCTBEHHBIE HIIEKTPHUUECKHE 3aTyXaroIe KOJIeOaHHs TIPEKPaTATCS ﬁl\ﬁ
R2 1L L 1L L 1R? L
—;0)C==—=,;B)C=4—;1) C=="—; C=4—;e)C==—;
L)4R2)R)4RH)R)4L
k) MpH Jr000M 3HaYeHHH R anekTpuueckue kojaeOaHus He MPpeKpalaTes;

MPH TOCTHIKEHUH 3HAYCHUSA. a) C=4

37.7. B aJ1eKTpHUYECKOM KOJIe0aTeIbHOM KOHTYPE MOKHO: R .C
1) yMeHBIINTD BEIMYKMHY conpoTuBienus R; 2) yBennunts Bennunny éMkoctd C. IIpu 5TOM BeMYMHA J0rapupmMu- Eiij
YECKOTO JICKPEMEHTA 3aTyXaHUsI JIIEKTPHUECKUX KOJICOaHHIA: L
a) 1 —ymeHpmuTCs, 2 —yBenuuuTcs; 0) 1 —yBeNIUUnTCS, 2 —yMEHBIIUTCSA, B) 1 —yMEHBIIUTCS, 2 —yMEHBIIUTCS;
r) 1 —yBenuuurest, 2 —yBenuuurcsi; 1) 1 —yBeauuuTcs, 2 —He U3MeHsieTcs; €) 1 —ymeHbIHTCS; 2 —HE U3MEHSIETCS;
) JUTS OTBETA He XBaTaeT 3HaHus Benuunn L, Cu R;

38. BoIny:K1eHHbIe dIeKTpHYecKHe Koaedanusi

ucrounuka BHenHed DJIC UiA BEIHYKIECHHBIX DJIEKTPHIECKUX KO- ® ® Q) ) ® 5 ® 5 @
Iy I, [§]

nebaHui B ey, U300paXKeHHOH Ha pUCYHKE: a) 6) B)

38.1. VYkaxwure MpaBUIbHBIA IpaduK 3aBHCHMOCTH aM-
wintyasl Uy HampspkeHust Ha KoHzgeHcatope C OT 4acTOTBI W

38.2. YacToTa COOCTBEHHEIX NIEKTPHUECKHX KOJIEOaHHI KOHTYpa, N300paKEHHOTO HA PUCYHKE, R (O
paBHa (), . Pesonanc Toka | B TakOM KOHType OyneT MpOMCXOAHMTH HpH Yactore BHemHEeH 3/C w= ;. 7

~ Eycos(wi)

Ipu sTOM a) 0y <w,; 6) 0 =0, B) W, >W,; T)Pe30HAHC TOKa | HEBO3MOKEH;

T) B JaHHOM KOHTYype pe30HaHC ToKa | HeT mpu Jito6oif yactore W, .

38.3. 3aBUCHMOCTH aMIUIMTY/ABI BBIHYXKICHHBIX KOJCOAHWN HANpPsDKEHUs Ha KOHIEHcaTope Al
Ue ¥ aMIuuTys! ToKa | B 2JIEKTpUYECKOM KoJIe0aTeIbHOM KOHTYpe OT 4acToThl o BHemHel D/1C mo- i
L NL_®
]

Ka3zaHbl Ha DPUCYHKe, Tie Wy =10° ¢!, a kod(duUMEHT 3aTyXxaHHs IS HTOTO KOHTYpa pPaBeH

B=2 N ¢t. Kakoit JOJDKHA OBbITh BEIMYUHA YaCTOTHl W, ?

a) 50C ¢t; 6)1°c¢?t; ) 3P ¢t; 1) 1,72m6 ¢t; n) 200 ¢t

38.4. 3aBucumoctu AMIUTUTYAbl BBIHYXXIACHHBIX KoJIeOaHui Halps’KEHUS Ha KOHACHCATOPC

. Uc

Ue ¥ aMIuuTyas! ToKa | B 2JIEKTpUYECcKOM KoJIe0aTeIbHOM KOHTYpe OT 4acToThl o BHemHel D/1C mo- ;

|

Ka3aHbl Ha PUCYHKe. Kakoil MOKeT ObITh BENMYMHA OTHOLIEHUS (,/0); YacTOT, yKa3aHHBIX Ha STOM | ®
o)

pHCYHKE? a) 1,1; 0) 1; B) 0,9; r) 0,5; ) el =0,368;

38.5. B asekTpuueckuil KosieOaTebHbIH KOHTYp ¢ aKTHBHBIM CONpOTHBIEHHEM R, éMkocteio C u p o
MHIOYKTHBHOCTBIO L BKIIFOYEH IOCIE0BATEIbHO MCTOYHHK IIEPEMEHHOTO TOKA C TaKOW 4acTOTOH ®, 4YTO sz ~ € 08(00)
aMIUIUTY/Ia aJICHNs] HalPsDKEHHsI Ha CONIPOTHBIIEHHH R mocTuraeT MakcuMallbHOM pe30HaHCHOW BEJIMUNHBI.

Emkocts C' kKoHJeHcaTropa yBeqMUWIM B 2 pasa. UTo Hamo chenars ¢ mapaMeTpaMy KOHTYpa, YTOObl pe30HAHCHOE YBEIHYCHUE
aMIUTUTY /b TAJICHHS HAIIPSHKEHUS Ha CONPOTHBIEHUH R 1o-nipexkHeMy HabJII01aJIoCh TIPH TOH JKe 4acToTe ©?

a) yBennuuth L B 2pasa; 0) yBenuuuth R B 2pasa;  B) HHYEro He MEHSITH;

r) ymeHbiiuTh L B 2 pasa; x) ymenpints R B 2 pasa;

o » .. R C
38.6. B anmekTpudeckuii KoaebaTeNbHBIH KOHTYp ¢ aKTUBHEIM CONPOTHBIeHHEM R, émxocteio C 1 | ==
HHIYKTUBHOCTBIO L BKITIOUEH MOCNEN0BaTENHHO MCTOYHMK HEPEMEHHOTO TOKA C TAKOH YacTOTOH ®, U4TO aMm- L ~Eqcoson)

IUIITY/a NaJIeHUst HalpsDKeHHUs Ha KoHneHcatope C TOCTUraeT MakCHMaJIbHOW PEe30HAHCHOW BeJMUYMHEL. [le-

peMeHHoe conpoTHBieHne R yBemumummm B 2 pasa. UTo Hao cienath ¢ napaMeTpaMy KOHTYpa, YTOObI PE30HAHCHOE YBEINYCHUE
aMIUTUTY b NIaJICHUsT HAIIPSDKEHUS Ha KOHACHCATOPe II0-IIPeXHEMY HaOJII0alloCch IIPH TOH ke 9acToTe ®:

a)u L, u C yBennuurs B 2 pasa; 0) L yBennunts, a C yMEHBIINTL B 2 pasa;

B) C yBenu4uTh, a L ymenbumnte B 2pasa; r1)u L, u C yMeHbIIUTH B 2 pasa;

38.7. TlonHoe compoTUBIICHHE LieNH, H300pakeHHOI Ha pucyHke (rae R — akTuBHOe compotuBnenue, L — R ¢
. _g
uHAyKTHBHOCTH, C — éMKOCTh, € - ammumTyna 3J{C BHEIIHEr0 MCTOYHMKA) JOCTHUIAaeT HAHOOJIBINEro L ~Eycos(l)

BO3MOKHOI'0 3HAYCHHA, €CJIM 4aCTOTA (0 BHEIIHETO MCTOYHHKA paBHA.
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1 R [1 1 2R
0) =T B) ,[—; T) T n) 0;
LC 4L LC LC L
R_C 38.8. Pesucrop, KaTyllka MHAYKTHBHOCTH U KOHJIEHCATOP IOAKIIOYEHbI K HCTOYHHKY
L ~ggeos(or) DJIC, cosparomiel B 1emu TOK, M3MeHsiommidcs mo sakomy | =ljcos@t ), rme 15=0,1A,
fWV'WV\_ﬁ

w=3,14 ¢*. Ha BTopoM pHcyHKe mpeJcTaBieHa (hasoBas AMarpaMMa HajeHHi HAIpSOKSHHH Ha

yKa3aHHBIX 3J€MEHTaX. AMIUTHTYAHbIE 3HA4YeHWS HANpsDKEHWH paBHEI, cooTBeTcTBeHHo, Uiz =3 B; U =1B;

U =5 B. IIpu 5T0OM HOJIHOE CONPOTUBIICHUE KOHTYPA PAaBHO:
a) 700wm; 0) 500wm; B) 90 Owm; r) 1200w;

38.9. B anexkrpudeckuii konedaTenbHbIN KOHTYP C aKTHBHBIM conpotuBiieHreM R, émkocteio C 1 R _C

UHAYKTHBHOCTBIO L BKioueH uctounuk nepemennoit DJC ¢ ammurynoit €, (cM. pucyHok). Kakomy co- 7 —‘2’8 @)
~ Cos(®
0
OTHOIICHHIO JTOJDKHA YIOBJIETBOPSTH €r0 HUKIMYECKasi 4aCTOTa M, YTOOBI aMIUIUTY/a TOKA B LENH Obla B L
2 pa3a MeHbIIIe MAKCHMAJTLHOTO PE30HAHCHOTO 3HAYCHWSI ?

Q) L —wL=2R; 0) L -wL=R: B) —-wL=v2R: 1) ——-@L=+3R;
wC wC wC wC

39.I1epemenHoOe 3JIeKTPOMArHUTHOE NoJie. YpaBHenusi MakcBenia

39.1. Benmnuuna WHAYKIWU MAarouTHOTO MOJIA B MEKAY MOJHOCAMU BJICKTPOMArnuTa HA4YMHACT PABHO-

MEpPHO pacTd co BpeMeHeM. UTo IIpH 3TOM MOXKHO CKa3aThb O BO3HUKAIOIIEM JIEKTPUIECKOM I0JIe? E%@
a) ero CUIIOBBIE JIMHUH OYIyT KPyraMu, OXBAaTHIBAIOMIMMY JHHUA B ; 0) ero CWJIOBBIC IMHUK OyIyT Hampas-
JICHBI BIONb TUHAN B ; B) €r0 CHIIOBBIC JIMHUK OYIyT HAIPABJICHBI [0 PAJNYCaM OT OCH MarHWTa; T) B CIydae paBHOMEp-

HOT'O poCTa B 3JICKTPUYECCKOC I10JI€ HC BO3HUKACT,

39.2. Oano u3 ypaBHEHHIA MaKCBeIa UMEET BUT CJ.) Ed/ = —Ia—dé. OHo sBJIsIETCS 0000IICHIEM:
L

¢ ot
a) Teopembl OcTporpanckoro-I'aycca st 3J€KTPOCTaTHIECKOro Mojis B cpeae;  0) Teopemsl Octporpanckoro-I'aycca mst Mar-
HUTHOTO I0JISl B CPEJE; B) 3aKOHA IIOJTHOTO TOKA B Cpefie;  T') 3aKOHA DJICKTPOMArHUTHON WHIYKIIHY;

39.3.Cnenytomiasi cucreMa ypaBHeHHA MakcBeiuia C".)Ed? =0; CJS Hd/ = J. ]dé q; Dds= J. p ay CJS "BdS 0 crpaBe/I-
L L S S \% S

JMBA ATS. @) CTALMOHAPHBIX NEKTPUYSCKUX U MArHUTHBIX MOJICH B OTCYTCTBHU TOKOB IIPOBOJMMOCTH; 0) IEPEMEHHOTO HJICK-
TPOMArHUTHOTO I[IOJISL TIPU HAIMYHH 3apPSDKCHHBIX TEJ W TOKOB IPOBOJMMOCTH; B) CTAIIMOHAPHBIX JNEKTPUYCCKHX M MArHUTHBIX
HOJICH TIPY HaIMYHH 3apsDKCHHBIX TEJ M TOKOB IPOBOJMMOCTH; TI') CTAI[MOHAPHBIX 3JIEKTPUYCCKUX M MATHUTHBIX MOJICH B OTCYT-
CTBHH 3apsDKEHHBIX Tell,

39.4. Cnenyromias cucteMa ypaBHeHui MakcBeiia
rotE=0; rotH = j ; divD =p; divB=0 OIIMCHIBAET:
) IEKTPOCTATHYECKOE TI0JIC; 0) HOCTOSIHHOE NIEKTPOMArHATHOE IIOJIE;
B) IIEPEMCHHOE ICKTPOMArHATHOE II0JIE; T) DJIEKTPOMArHUTHYIO BOJIHY;

39.5. Cnenyromias cuctema ypaBHeHui MakcBeia
0B . LD - - .
Edl =—-|—dS; Hdl = |—dS; DdS=0; BdS=0
e joa = j j

Sa S S

a) HE COOTBETCTBYET HUKAKOMY PEAJbHOMY JIEKTPOMATHUTHOMY TOJIK0;  0) ONMCBHIBAET MIOCTOSHHOE DJIEKTPOMATHUTHOE MOJIE;
B) OIHKCHIBAET 3JEKTPOMATHUTHYIO BOJIHY B BAKyyM€ WM JUIJIEKTPUKE, T) 3alucaHa HeBEPHO (C OMIMOKaMHu);

39.6. Cornacuo YpaBHCHUAIM Makcsenia B CJIydac J3JICKTPOMArHuTHOroO mnoJjid B HﬂeaﬂbHOﬁ ,HI/ISHGKTpI/I‘IeCKOﬁ cpeac
LHUPKYJIALIMI BEKTOpA HAOPSXKEHHOCTH 3JIEKTPUUYCCKOTO 110181 paBHA:

=& & digia. _d (5. .
a) ide, 6) p.uoide, B) a£Do|s, r) EinS’ 1) dev,
39.7. Kakue 13 npHBeIeHHBIX YpaBHEHHUI crucTeMbl MakcBesuia 3anucanbl 0e3 OIuOoK (MpaBUiIbHO)?
. 0B . . Lo 0D e L
1) ¢ Edl =-|—dS; 2) ¢ DdS=¢¢ av; )¢ Hdl =—|—dS+| jdS; 4)¢>BdS=0;
S TR G [ T

a)lud;, 0)2u3; B) 1lu 3; r)3u4; n)2u4; e)lu2;



39
39.8. Kakue 13 npuBeIcHHBIX YpaBHEHHUIT cucTeMbl MakcBeia 3aMcaHbl ¢ OIMOKOil (HeBepHO)?

9B e A o 1P s BdSeo.
1) @EEdI = iﬁ ds; 2) g:, Eds_£p av; 3)45Hd| = igdsqs idS; 4)92Bd8—0,
a)lud;, 0)2u3; B) 1lu 3; r)3u4; n)2u4; e)lu2;
39.9. Kakue u3 npusesieHHBIX B nuddepennpansHoi Gopme ypaBHeHHH crucTeMbl MakcBeia 3anucansl  6e3 ommuooK
(mpaBuisHO)?  1)rotE = %—? : 2)rotH = %—?+ IE 3) div D =ggyp; 4)divB=0;
a)lud, 0)2u3; B) 1lu 3; r)3u4; n)2u4; e)lu?2;

39.10. Kakue u3 npuBeaeHHBIX B nuddepeHuanbHoil hopMe ypaBHCHHI CHCTeMbl MaKCBeIIa 3aliCaHbl ¢ OIIUOKOM

(HeBepHO)? 1)rotE:‘;—'t3; 2)rot|—”|:‘2—[t)+puoi; 3)divD=p; 4)divB=0;

a)lud;, 0)2u3; B) 1lu 3; r)3u4; n)2u4; e)lu2;
40.JmexkTpoMaruuTHbIe BoJIHBI. BexTop IolinTHHra

40.1. Boibepure npaBUIbHOE MEPEUNCIICHNE UANA30HOB 3JICKTPOMATHUTHBIX BOJH B MOPSIAKEe YOLIBAHUS JJIUH BOJH
U3JyYeHHus: a) YIbTPAKOPOTKHE PAJHOBOIIHBI, BUAUMBIN CBET, HH()PaKpaCHOE W3TydeHHE, MUKPOBOJHOBBIH IHAIIa30H;
0) ONTUYECKHIA AHUANa30H, MH(PAaKPaCHBIM AHAa30H, MUKPOBOJIHOBEIN quanasoH, Y KB-auanason;
B) HH(paKpaCHOE U3TyUCHHUE, ONITHICCKHI THAMa30H, YIbTPadHOIETOBOE H3TYUCHHE, PEHTTCHOBCKOE H3ITyYeHHE,;
T) PEHTTEHOBCKOE M3ITydeHNE, ONTHYECKHUI UAIa30H, yIAbTPaQHUOIETOBOE U3TyUEeHNIE, MUKPOBOIHOBBIH IHAMA30H;

40.2.BenuunHa BEKTOpa HAMPSHKEHHOCTH AJIEKTPUYECKOTO MOJIS TNIOCKOM 37€KTPOMArHUTHOW CUHYCOMIANBHON BOJHBI,
pacIpoCTpaHsIONIENHCs] B AUdIEKTpUUecKoit cpexe ¢ € >1 Bmoss ocu Ox, umeer Bug E = ASin(at—-px), rne A=0,01B/m,

a=6,2816 ¢, B=2 Mt [Ipu 3TOM JUIMHA BOJHBI paBHa: a) 3,14M;  6) 2M; B) 3 M; r) 0,01m;

40.3. HaHpH)KeHHOCTL QJICKTPUYECKOI'0  IOJIA IUIOCKO# SHGKTpOMaFHI/ITHOﬁ BOJIHBI HWMECCT BHU]

E=k = COS(O.)t+ k )& . Hanpspkenrocts H  MarmmTHOTO mMOMS 5T0# BoMHEI nmeet Bug (1, |, k — OpTHI JIEKapTOBOM
CHCTEMBI KOOPJIMHAT)'
a) i Hocos(wt +ky); 6) jHgcos(wt+ky); B) —jHocos(wt +ky); 1) =i Hycos(wt+ky);

40.4. HanpsokeHHOCTP  MAarHUTHOTO — IONIST  IUIOCKOM — AJIEKTPOMAarHWTHOM — BOJNHBI  MMEET  BUJ

H=-k Ho Cos(oot— k X) . Hanpsokenuocts E snexrpuueckoro moss >1oii Bousl umeet Bua (1, J,K —opTsl aexap-

TOBO# CHCTEMBI KOODIMHAT):

a) —jEgcos{wt—kx);  6) k Eycos{wt—kX); B) —k E,cos(wt-kX);
r JE, Cos((ot -k X) ; ) TaKas BOJIHA HE CYLIECTBYET;

40.5. HanpsokeHHOCTH  MAarHMTHOTO — MOJIS  IUIOCKOM — DJIEKTPOMArHUTHOM — BOJHBI  MMEET  BMJ
H=H, cos(wt —k X) . Hanpsxennocts E aexrpudeckoro moss s1oit Boanst umeet sus (1, J, K — oprel gexkap-

TOBOM CHCTEMBI KOODIMHAT):
a) -] Eqcos(wt-k2z);  6) k Eycofwt-k32); B) —i Eqcos(wt-kz);

) JE, COS( wt -k Z) ; ) Takas BOJIHA HE CYLIECTBYET;

40.6. B niocko# 35IeKTPOMarHUTHOM BOJIHE, PACIPOCTPAHSIONIEHCS B BaKyyMe, B HEKOTOPBIII MOMEHT BPEMEHH BEKTOP
HAIPSHKEHHOCTH JICKTPUYECKOrO MOJIsS HAMpPAaBICH BIOJNb BEKTOpa | , @ BEKTOP HAMPSKEHHOCTH MATHUTHOTO IOJsS — MPOTHB

Bextopa K , e T, |, K — OpTbl ZeKapTOBOI CHCTEMBI KOOPAMHAT. BEKTOPOM CKOPOCTH 3TOif BOMHBI Gy AeT (€ — CKOPOCTb CBETa):
a) jc; 6) —-jc: B) (T+l€)c/«/§ Cor) (T—IZ)c/x/E ;om) (E—T)c/ﬁ ;

40.7. DHeprust 3JEKTPOMAarHUTHOTO IMOJISI IEPEHOCUTCS 3JIEKTPOMArHUTHON BOJHOM BHOib ocu OZ B HEKOTOPHIA MO-
MEHT BPEMEHHU BEKTOP HAIIPSHKEHHOCTHU AJIEKTPHUYECKOTO IOJIsl TOM BOJIHBI HANpaBsieH Baoyib ock Oy. B TOT ke MOMEHT BpeMEeHH!
BEKTOP HaNpsHKEHHOCTH MarHUTHOTO TOJIs BOJIHBI HAIIPaBJICH:
a) BroJb ocu Ox; ©0) npotus ocu OZ B) npotus ocu Oy; 1) mnpotus ocu Ox;

40.8. AMIUTUTYJa HATPSDKEHHOCTH MArHHUTHOTO TIOJNIST DIICKTPOMATHUTHOW BOJHBI, PAcHpOCTPAHSIONIEHCS B BaKyyMe,
yMeHbIIIach B 4 pa3a. [Ipu 3ToM BenMYrWHA aMIUTATY bl BeKTOpa [IOWHTHHTA JIsT 9TOM BOJTHBI:
a) yBEJIMYMJIACh B 2 pa3a; 0) yMEHbUIMJIACH B 2 pa3a; B) YBEJIMYMJIACh B 4 pasa;
I) YMeHbIIMIACH B 4 pasa; 1) yBeanumiachk B 16 pas; €) ymensmmiacs B 16 pas;
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40.9. Benuuuna AMIUTUTYAbI INIOTHOCTHU SHEPTUU 3HeKTpOMaFHPITHOI7[ BOJIHBI, pacnpOCTpaH;{}omeﬁcs{ B BaKyyM¢€, yBE-
JIMYuiIace B 4 pasa. HpI/I OTOM aMIUIMTYJa HAPSI)KEHHOCTH JJICKTPHUUCCKOTO MOJIA 3TOU BOJIHBI.

a) yBEJIMYMIIACh B 2 pa3a; 0) yMeHbIIWIACh B 2 pasa; B) YBEJIHYHIACH B J2 pas;

I) YMEHbBLINIACH B V2 pas;  e)yBenmumiach B 4pasza;  K) YMEHbIIMJIACK B 4 pasa;

40.10.BenuurHa aMIUTUTYAbl HANPSHKEHHOCTH MAarHUTHOTO TIOJISI 3JEKTPOMArHUTHOM BOJIHBI, PACIIPOCTPAHSIOIMIEHCS B
Bakyym™me, paBHa Hgy =1 A/m. H3BectHo, uTO0 € = 8,85D].C712 Ddv; Py =1, 257(10° T'u/m . Benuuuna aMIUIMTYAbl BEKTOpa

[NoiiHTHHTA 3TOW BOJHBI paBHA! a) 2, 65010° I[)K/MZC ; 0)1 I[)K/MZC ; B) 377 I[)K/MZC ;1) 7, 04r10° Jox/m 2 ;

40.11. H“a PHCYHKe MpECTaB/IeHa MIHOBEHHAs «pororpadus» IEKTPUUECKON COCTaBIISIONIEH cpenal |A cpena2
9JIEKTPOMarHUTHOM BOJIHBI, Iepexosieil u3 cpeasl 1 B cpeny 2 neprneHauKysIsipHO rpaHuLe pasaena AB.  ~ moo| oWy v
Hanps{meHHOCTL JIEKTPUYECKOT'0 T0JIs1 B NEPBOH M BTOPOW Cpese M3MEHSETCsl COIJIACHO ypaBHEHWsIM L - l

A \

= Eysin(wt- 5013 1tx) u E, = Eysin(wt- 801G TIX). OTHOCHTENBHBI [OKA3ATENb MPETOMICHHS T - y

- 7

JIBYX CpeJ n2/ N, paBeH: a) 1,6; 0) 1, B) 0,625; B

41. Untepdepennus cBera. Uurepdepenunonnas cxema IOnra

41.1.KorepeHTHbIe BOJIHBI C JUIMHOI BOJIHBI A ¥ C HAUAIBHBIMU (DazaMM @ U (7 CO3IAIYT IPH CIOKEHUU UHTEpepeH-
LMOHHBIA MaKCHMYM B TOUYKE KpaHa, IJie MX ONMTHYECKas Pa3HOCTh X0/a paBHa A, eciu (M — 1ea0e 9ucio):

a) by, —01 =192; 6) 0o =0, =(2m+1)Tr; B) A=(2m+1)A/2; r) ¢, —, = 2m;

41.2.Tlpu uaTepdepeHIy IBYX KOTEPEHTHBIX 3JIEKTPOMArHUTHBIX BOJIH C JJIMHON BOJHBI 2 MKM HHTEP()EPEHIIHOHHBIN
MHUHAMYM HaOJIOIAaeTCsl B TOUKE, I/Ie UX ONTHYECKas Pa3HOCTh XOJla paBHa!
a) OmkMm; 6) 0,5mkM;  B) 1MmkM; 1) 2MKkM; 1) 4 MKM;

41.3.0ntuueckas pa3HOCTb XOAa JIydel, IPUXOSIIMX B TOUKY A OT JBYX KOT€PEHTHBIX HCTOUYHHKOB S U

S
S, ¢ mmnow Boiaabl 600HM, paBHa 1,5MkM. B Touke A Habmromaercs ........ TaK KaK pa3HOCTb XOJa PaBHA....... t>AE
YHCITY TIOJTYBOJIH: S,
a) MAaKCHMYM, YETHOMY; 0) MHHMMYM, Y4ETHOMY;  B) MAKCHMYM, HEUETHOMY, I') MUHUMYM, HEYETHOMY;

41.4.PaccTosHMs OT KOT€PEHTHBIX HCTOYHUKOB CBETa S; M Sy C JUIMHOM BOJIHBI A JIO TOYKM A Ha 9KpaHe §, l @A
paBubl |1 1 |,. CBEeT MPOXOAUT 3TH PACCTOSIHUS B IPO3PAYHOU cpejie ¢ MoKaszaTeieM npeomienus N = 2. B touke A :;:’>E

HabroqaeTcss HHTepHEPEHINOHHBIN MAKCUMYM TIpH yeitoBud (ducio m=0,£1,+2+ 3,..): S, [
2m+1)A 2m+1A
a) |2_|1:%; 6) |2_|1:%; B) |2 7( 2 ) , r) |2_|1:7( 2 ) X

paccrostauu 0 IpyT OT Opyra, MajaeT HOPMaJbHO MOHOXPOMATHUECKHIA CBET C JUTMHOW BOJHBI A. 3a mperpa- L :
Joi Ha OosbinoM ynanennd L > d pacmososked skpaH. ITokasareib NpelOMIIEHHS IPO3PAYHON CPEIBI MEXK- @ 1’?
Iy HUME paBeH N. [Ipu 0MHOBPEMEHHOM yMEHbBIIEHHH paccTosiHust d B 2 pasa W yBeNHMUCHHH PaccTOSHUS L AXNY 4
B 2 pa3a mupuHa HHTep(HEePEHIIMOHHBIX TIOJ0C Ax Ha dKpaHe: a) yMeHblIaeTcs B 4 pasa; KpaH

0) yMeHbIIAeTCs B 2 pa3a; B) HE M3MEHSETCH;  T) YBEJIMYMBACTCA B 2 pa3a; 1) yBelIHYUBaeTcs B 4 pasa;

@]

41.5.Ha Henpo3padHyo MPErpaiy ¢ AByMs y3KMMH HapajUIENbHBEIMU TPOPE3SIMH, HAXOAAMIUMHUCS Ha E
%w

it

41.6.B nepBoM OIBITE TOYCYHBIC HCTOYHHUKH CBETA HAXOAATCS Ha paccTostHun 2d mpyr A)
OT Jpyra Ha oudeHb OoublioM yaanenuu L ot sxkpana D (puc.A). Bo BTopoM oImbITe TOT kKe HC- x
TOYHHMK CBETa HAXOJUTCS Ha paccTosHuu d Haj 3epKajioM Ha TOM e ynaienuu L oT skpana 2d L

b) €]
L d@* L K

)

(puc.B). ITpu 5ToM UHTEp(EPEHIIMOHHBIC KAPTHHBI HA 3KPaHe....., & ITUPHHBI HHTEPHEPCHIHOH- 3Cpxajto
HBIX TTOJI0C AX CBSI3aHBI COOTHOIIEHUEM ... ...... a) coBHagamnT, Ax,=Axg; 0) CMEILEHBI Ha TIOJIOBUHY TOJIOCHI, Ax s =Axg;
B) CMEIIEHBI Ha OJHY MOJI0CY, Axa=Axg; r) He coBHAnaroT, Ax,=2Axg;

41.7.Jy4m OoT IBYX KOTEPEHTHBIX HCTOYHUKOB S| 1 S, ¢ anmuHOM BOIHBI A = S00HM, HaXOAIMIUXCS B BO3- S, 9

IyXe, TOTANaloT Ha dKpaH O, yaaJeHHbI Ha 00JbIIoe paccrosHre. Ha CKOMBbKO MOJoC CIBUHETCS UHTEpPEpEHIH- X

OHHasl KAPTHHA Ha JKpaHe, eCJIM Ha IyTH OJHOTO M3 JIy4eil IOMECTUTh MPO3PAYHYIO CTEKIISHHYIO IUIACTHHKY TONIIH- S, d
HOM =2 MKM ¢ moKasaTeyeM npeaomienus N=1,5?
a) Ha [IOJIOBMHY; ©) Ha OIHY; B) Ha JBE; TI) Ha TpH, 1) Ha YETHIPE;

42.UnTepdepennns cBeTa B TOHKAX MJIEHKAX

42.1.T10CTOSIHHO MCHSIIOIIASsICS PamLyKHast OKpacKa MBIIBHBIX ITy3bIPEi WM OMIKYTEPUU OOBSICHACTCS
a) nudpaxuueil ceera; 0) MOJApU3alUel CBETa, B) MHTEp(EPEHIMEN CBeTa, TI) OUCIEPCHEN CBETA, 1) ABJICHHUEM JBOMHOIO
JIy4enpeOMIICHUS;

42.2 Touxkas IJICHKA, OCBCIICHHAA OeNbIM CBCTOM, BCJIICACTBUC SBJICHUA I/IHTep(l)epeHIII/II/I B OTPa’KEHHOM CBETC UMECT
JKEIITBIN OBCT. HpI/I IIOCTECIICHHOM YMEHBLIICHHUH IIOKA3aTEJIA IIPECJIOMIICHUHM IJICHKH 3TOT LIBET CTAHET: a) OPaHKEBBIM, 6) 3C-
JICHBIM, B) HE UBMEHUTCH,
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42.3.Ha ToHKYIO IIEHKY U3 IPO3padyHOTO MaTepuania ¢ MoKa3aTeneM MpeloMIeHNUs N, HAXOIIIyI0Cs Genbiif CBET
B BO3/yXe, [IafiaeT CBEpXy Oenblii cBet. [Ipy 9TOM Ha IOBEPXHOCTH IUIEHKH HabmonatoTes uatepdepentmon- b 11 bipib vl
HbIE 10JI0CHI. L]BeTOBasA OKpacka ydacTKa KaXJOH M3 II0JI0OC MEHSETCS B HAIIPABJICHUU CJIEBa HAIPaBo, yKa- =77 @
3aHHOM CTPEIKOI Ha PUCYHKE CIIeLyIOIUM 00pa3oM: a) 3eNeHas— CUHSSI—IKeNTasi—OpamKeBas;
0) 3eneHas—KeNTasi—OpaHKeBasi—KpacHasi; B) OpaHXeBasi—KeJTas— CHHssI—3eJICHas;
T') KpacHasi—OpamKeBas—KeJTas— 3eIeHas; 1) HaOJIFOAI0TCSL Yepeyomuecs Oelble ¥ TEMHBIE [OJIOCHI;

42.4.Jly4 Genoro cBera MajiaeT Mo/ yriiOM 0. Ha 04€Hb TOHKYIO IPO3PauHyIO CIFOISHYIO MIIACTHHKY C
mokasareseM npejomiieHus N. Habmogarens BUANT, 9TO OTPayKSHHBIN CBET B HAUOOJIBIIEH CTETIEHN OKPAIICH B
3eJIeHbIi 1BeT. [ITacTHHKY OYeHbh MeIJICHHO HAYHHAIOT IIOBOPAYHBAThH MIPOTUB YACOBOH CTPEJIKH, YMEHBIIIAs
yrou o. YTo mpOM30HIET C IBETOM OTPaKEHHOTO JTyda? a) He U3MEHUTCSI;  0) OKPACHTCS B XKEJNTHIH IIBET;
B) OKPACHUTCSI B TOJy0OH LIBET;  T) OTPaXKEHHBIN CBET MOCTEMEHHO MOJHOCTHIO HCYE3HET;

42.5.MOHOXp0MaTI/I‘IeCKI/Iﬁ CBET C [[HI/IHOﬁ BOJIHBI A nagacT HOpMaJIbHO Ha HAXOAAIIYIOCS B BO3AYXE
IIJICHKY TOJIIIUHBI d, CACJIaHHYIO U3 NPO3PAvYHOro MaTrepurajia ¢ rnmokasaTejaeM NpejIoMICHUA n= 1,5.yCHOBI/IeM
HHTEP(EPEHIIMOHHOIO MUHAMYMa ISl OTPAKEHHOI0 CBeTa OyaeT (M — LEI0e YUCIIO0):
a) 2dn=m\; 6) 2dn=(2m+¥2A; B) 2d/n=m\; 1) 2dn=(m+Y2)A;

x) 2dn=(m+Y4x; e) 2d/n=(2m+)A; k) 2d/n=(m+Y2)A;

42.6.MOHOXpOMAaTHYECKUI CBET PACIPOCTPAHACTCS B CTEKIIE C [TOKa3aTeaeM npeaomienus N = 1,5 cBeT Mo
U MAJa€T HOPMAJIbHO Ha TOHKYIO BO3IYIIHYIO IIPOPE3b-TIPOCIONKY TouHbl d. HTEppepeHIIMOHHBIN MaK- AN NN
CHUMYM JJIsl OTPAXKSHHOT'0 CBETa HAOII0aeTCsl B TOM Cliydae, KOT/a JAJIMHA BOJIHBI A [aJIarolero CBeTa paBHa
(BbIGepHTE OTBET, eciiu M =1, 2, 3, ...).

2dn 2d 2d 2dn 2dn 2d
a) —; 6) —; B) ;1) ;oa ;e) ;
m m m+1/2 (2m+1) m+1/2 (2m+1)
42.7.MoHOXpOMaTHYECKHH CBET C JJTMHOW BOJIHBI A IaJaeT U3 BO3AYIIHOM Cpeabl HOPMaIbHO cBer ), | BO3MYX
Ha IJIOCKYIO MPO3PavYHyI0 MBUIBHYIO [UICHKY TONIIKHBL d ¢ mokasarenem npeiomieHus N = 1,33,Haxo- ARRRARARARAR

{d MblIbHas nieHKa @5

{// ETeK_BO// B }’lc” 2 B }

JSITYHOCS Ha CTEKIIE C II0OKA3aTEJIEM IIPEIIOMIICHMS N, = 1,5.0HTI/I‘IGCKaH PAa3HOCTL XO0J4a MEKY JTydaMu,
OTPAXCHHBIMU OT IICHKH paBHa:

a) 2dn; 06) 2dn+%; B) 2dn+A; 1) 2dn,; n) §+%; e) 2dn, +%;
n

42.8. MOHOXpOMATHUYECKUI CBET C JUIMHOW BOJHBI A TaJaeT HOPMAaJbHO CBEPXY U3 CTEKIIA C cper ), Me CTEKIO
mokasaresnem npenomiieHus N, = 1,5,k HIKHE#H MOBEPXHOCTH KOTOPOTO MPWIMILIA TPO3PaYyHas MbLIb- )ifwl,wf&”w,L”l,J ”L,,l”l,,i”h
Has TUIEHKa ¢ MokasareneM npeiaomienus N = 1,33.MurepdepeHIIMOHHbIA MUHUMYM JUIA OTPAKEHHOTO ¢ |d MbUIbHAS IIEHKA 7)5

OT MBUIBHO# IIEHKH CBETA HAOJIOIAETCS B TOM Clydae, koraa eé TonmuHa d paBHa (M — 1e10e 4rcio): BO3AYX
m+1/2)A m+1/2)A 2m+1)A
a)m;6)( ]/);B)( ]/);r)m;e)—( );
2n, 2n 2n, 2n N,

43.MHuoroJjyueBasi unTepdepennus. udpakumonHas peuerka

43.1.Ha nndpakinOHHYIO PEIIETKY MagaeT HOPMaIbHO Oe/blil CBeT. YT0oJ Au()paKkiuy B CIEKTPe MO HMopsiaka 00JbIie

JUIS JIYYeEH ...... Bera; a) 3eJEHOr0; 0) OpaHKeBOrO; B) (PHOJIETOBOTO; r) XKEITOro;, 1) OJAWHAKOB JUIA BCEX
L[BETOB,;
43.2. Ha nudpakuvoOHHYIO pELIeTKy I[1aaeT MOHOXPOMAaTHYECKHH CBET. a) 7 6 7
VKaxuTe MPaBHIbHBIA PHCYHOK paclpeieieHns] HHTeHCUBHOCTH | cBeTa, co3maH- 1 | H i n 1 ) m
HOIT 32 pemeTkoit (¢ — yron gudpaxuun) MJ ‘ ‘M(P et 1 I
. 5 B) r) 7
43.3.Ha nndpakiioHHYIO PEIIETKY ¢ MOCTOSHHON 1 d W MIHPHHON Kax- T 1 . H
J0H 1eIM @ NajaeT MOHOXPOMATHYECKUH CBET C JUIMHOM BOMHBI A . 32 PEMIETKOH o/ 5 \ e 11 L ¢

YCTAaHOBJIEH DKpPaH, Ha KOTOPOM HaOJIoAacTcss HMHTep(EPEHIMOHHAs KapTHHA.

Crnektp M—To MOPsIKA HA OTOM KapTHHE HE BUJIECH, MOCKOJIBKY €r0 MOJIOKEHHE COBMAIAET ¢ MOJNIOKEHHEM TUPPAKIIMOHHOTO MHU-
HuMyMa Ha wmeid. [upudy a mieneil peneTku yeanunsarot, He Medss d u A . IIpu 5ToM (BbIGEpHUTE MPABHUILHOE YTBEPIKIE-
HHE):

a) CIIEKTP M—T0 MOPAAKA CMECTUTCSA K LIEHTPY UHTEP(EPEHIIMOHHOM KAPTHHBI U CTAHET BUEH;

0) CreKTp M=—T0 MOPSIAKAa CMECTUTCS OT IIEHTPa UHTEP(PEPEHIIMOHHON KAPTHHBI U CTAHET BUIEH;

B) CIIEKTP M—TO0 MOPsAAKA CTAHET BUIEH, MOCKOJBKY IOJOKEHHE AUPPAKIMOHHOIO MUHUMYMa CMECTUTCS OT LEHTpa uHTepde-
PEHLMOHHON KapPTHHBI; r) CIIEKTp M=T0 MOPAAKA CTAHET BUIEH, IOCKOJIbKY MOJIOKEHHE AU(PPAKIMOHHOTO MUHUMYMA CMe-
CTUTCA K IEHTPY HHTEPPEPEHIIMOHHON KaPTUHBI;
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43.4. Ha mudpakidOHHYIO PEIIETKY OJI-

!
a) 6 ,
HOBPEMEHHO I13/1aeT /1Ba MOHOXPOMATHYECKUX CBE- ) B) il

v v it v
TOBBIX M3JTy4eHHsS C Pa3sHBIMU YacTOTaMHU Vq >V, . P e ZV N (I -

2 ; A
U C pa3sHbIMU MHTEeHCcUBHOCTAMU |1 >1, coorser- i ” f sin(Pﬁ o sine | & | sin® F | sine
CTBEHHO. YKaKHTE MPABUIbHBIA PUCYHOK TaBHBIX =1 m=0  m=| M1 ms0 . msl me-im=0 M=l -1

HUHTEPPEPEHIHOHHBIX MAKCHMYMOB, CO3aBaEMbIX TH(PAKIMOHHON pemeTkoi (¢ — yrosn audpakium):

43.5. Tpu mudpakIUOHHBIE PENIETKH C pas- A) 1 B) ! B) 1
JIMYHBIMH TTOCTOSIHHBIMU OCBEIAIOTCSA OIHHM U TeM XKe
MOHOXPOMATHYECKHM H3IydeHHEM. YKa)KUTe PHCYHKH
THOJIOKEHUs TTABHBIX HHTEP(EPEHIHMOHHBIX MAaKCHMY-
MOB, CO31@BAEMBIX PEIIETKAMH C HanGombmed Opaxd . Lsin® g ||| g sin® gsin®
-0, 0670370703706 - -0270.7070.1702

HauMenslieil O, mocrosuHo# d (¢ — yron mudpax-
mmn).  a) A - dpmaxs B - Amin 0) b - dpax, B - dnins B) B - dpax: B - Amin:

43.6.IlocrostHHas AupakIuoOHHOM pemerkn 0=2,6 MKM, a JjIMHA BOJIHBI [AJAIOMIET0 HA PEIIETKY HOPMAJLHO MOHO-
xpomaruueckoro ceera A=600 M. CHekTp Kakoro MakCHMAJIbHOTO MOPSIKA Mpax MOKHO HaOJIOAATh 3a PEMIETKON (YKaXKuTe
NPaBUIILHBIA OTBET): a)l;, 0)2; B3, n4 nb5 €6, x)7;, 3)8;

43.7 TlocrosiHHas Tu(PaKIIMOHHON PENIETKH, HA KOTOPYIO HOPMAJIbHO MMaaeT MOHOXPOMATUYECKU CBET, paBHA
3,6 Mxm. 3a pemerkoit nmox yrioM 30° K HaNpaBIeHWIO TMAJAKONIETO CBETA HAOMIOJAETCS HMHTEPPEPEHIIMOHHBIA MaKCUMyM
(cnextp) 4-ro mopsiaka. BenuuuHa JUIMHBI BOJIHBI CBETA PABHA!
a) 400um; ©6) 450um; B) 500uM; 1) 600uM; 1) 700HM; €) 750HM;

43.8.Ha nu)pakiMOHHYIO PEIIETKY IaJacT HOPMaIbHO MOHOXPOMATHUECKUI CBET. 3aBHUCH-
MOCTh HHTEHCHBHOCTH | cBeTa, IpoLIeAlIero 3a pemeTKky, OT CHHyca yria Iudpakiuy ¢ IoKa3aHa
Ha pHCYHKe. BO CKOJIBKO pa3 M3MEHATCS PacCTOSHUS MEXIY MHTEp(HEpPSHIMOHHBIMH MaKCHUMyMaMH
(crexTpamMu) Ha ATOM PUCYHKE, €CITH MOCTOSHHYIO PEIICTKA YMEHBIINTh B 2 pa3a, a JUIMHY BOJIHbI Ta-
JIAFOLIET0 CBETa yBEJIMYHTh B 2 pa3a? a) yBenuuatcs B 4 pasa;  0) yBenudatcs B 2 pasa;
B) HE U3MEHSTCS; r) yMeHbLIATCA B 2 pa3a;  J) yMeHbIIarcs B 4 pasa;

43.9.Ha nu¢ppakiMoHHYIO PEIIETKY MagaeT HOPMAIFHO MOHOXPOMATHYECKHIM CBET. (0 — yroJl TU(PPAKIHH, TT0]] KOTOPBIM
3a PEIIETKOM HaOJIOMal0T IJIaBHbIM MHTEP()EPEHIMOHHBIA MAaKCUMyM (CHIEKTp) 2-T0 mopsjaka. Bo CKOJIBKO pa3 U3MEHUTCS BEJIH-
grHa SiN@, eCIIH MOCTOSHHYIO PEIIETKH YMEHBIIUTL B TPH pa3a, a [UIHHY BOJIHBI [TAJAfOIIEr0 CBETa YBEIMIHUTh B MMOJTOPA pas3a
(BbIOEpHTE MPAaBUIILHBIN OTBET):  a) yBeauuuTces B 4,5paza; 0) yBenuuurcs B 3 pasa; B) YBEIHUUTCA B 2 pasa;
I) He U3MEHHUTCS, JI) YMEHBIIUTCS B 2 pa3a; €) yMeHblnurcs B 4,5pasa;

43.10.Ha mudpakiiMOHHYIO PEIIeTKy CreKTporpada magaeT CBET HATPUEBOM JIAMITBI, COCTOSIIUI U3 IByX MOHOXpOMa-
THYeCKnX BOMH ¢ A, =589,0uM u A, =589,6HM . Pererka xapakrepu3yeTcst TOCTOSHHON d , MIMPUHON KaXIOW mean a u

unciom ocsemaemsix meneir N . Ha skpane crniektporpada, pacroioKeHHOM 3a PEIIETKOM, B CIIeKTPaibHbIe JIMHUH, COOTBET-
CTBYIOIIME 3THM JJIMHAM BOJIH, CIIMBAIOTCS B OJHY. UTOOBI YBUIETh MX paslelibHO, cieayer (BbIbepuTe MpaBUIIbHOE YTBEPIKIE-
HHE): a) He MeHsst @ u d , ymenpwute N ; 6) He Mensas @ u d , yBenuuuts N ;

B) He MeHsts @ U N, ymensmuth d; 1) He Mensas d u N, yBenuuuts a;

43.11.Ha nudpakMOHHYIO PEIETKY IaaeT My40K MOHOXPOMAaTHYECKOTO CBETa, OCBELIAl0-
LM BCe LIEM PELIeTKH. 3a PeIeTKOH Ha yJaJIeHHOM 3KpaHe HabJro1aeTcsi HHTepdepeHIMOHHAs
KapTUHA, N300pakeHHas: Ha pUcyHKe. JJnppakMOHHYIO PEIIeTKY CIOMAaIU BJOJIb OJHOH U3 e€ mienei
1 BBIOPOCHIIM OTJIOMHUBILUICS KyCOK. YKa)XXHTe, 4TO IPON30HIET HaOII01aeMOi Ha SKpaHe UHTepde-
PEHLIMOHHOM KapTHHOM:
a) TiaBHBIC HHTEP()EPCHIIMOHHBIC MAKCUMYMBI Pa3ABHHYTCS OT HEHTPa HHTEP(HEPESHIHMOHHON KapTHHEL,
0) raBHBIC HHTEP(HEPEHIMOHHBIC MAKCHMYMBI CABUHYTCS K LIEHTPY HHTEP(EPCHIIMOHHOM KapTHHBI;
B) IUMPHHA [TIABHBIX HHTEP(EPEHIIMOHHBIX MAKCHMYMOB YMEHBIIUTCS,
) LIKPHHA TIABHBIX HHTEP()EPCHIHOHHBIX MAKCHMYMOB HE H3MCHHUTCS,
I) LIMPHHA TIaBHBIX HHTEP()EPCHINOHHBIX MAKCHMYMOB YBEIUIHTCS,

44. Indpakuus HA y3KOH 1IeTH

44.1. MoHOXpOMaTHIECKHIA CBET TalaeT HOPMAIBHO Ha y3KYIO TPOpe3b-1eib B HEMPO3padHON Tpe-
rpajie ¥ CO3JaeT Ha yIaJIeHHOM dKpaHe Au(PaKIHOHHYIO KapTHHY. UTO MPOU30iAeT ¢ IUPUHOI A LeHTpanb- CBeT” @
HOTO JAM(PPAKIHMOHHOI0 MAaKCUMyMa Ha 3KpaHe, eCld INUPUHY IIeJIM ¢ YMEHbUINTh B 2 pa3a, a JJIMHY BOJIHBI A ),
A IafoIIero CBeTa YMEHbIINTH B 1,5pa3a (ykakute npaBUIIbHBIN OTBET): %
a) yBenmuuTcs B 3 paza; 0) yBenuuuTcs B 2 pasa; B) yBenuuutcs B 1,5pasa; r) yBenmmuures B 1,33 paza; /
) e) ymensmurcs B 1,33pasa;




44.2 MOHOXpPOMAaTHYECKUN CBET MagaeT HOPMAIbHO Ha Y3KYIO MPOPE3b-Iie/b MUPUHB ¢ = 3,6 MKM B HEpO-
3pa4yHoOi mperpaje. JuppakinOHHbIH MUHEMYM 3-T0 MOpsKa HaGIroqaeTes 3a menbio mox yriaom 30° kK HanpaBIeHHIO
MaIaroiero cBeTa. YeMy paBHA BEIMYMHA JUTHHBI BOJIHBI A ITaJAlOIIETO CBeTa?

a) 400um; ©6) 450um; B) 500uM; 1) 600uM; 1) 700HM; €) 750HM;

44.3. MOHOXpOMAaTHYECKU# CBeT ¢ IMHOW BoaHBI A =500HM mMmazaeT HOPMalIbHO Ha Y3KYIO MPOPE3b- Wit

Ieb IUPUHBI & = 3 MKM B HENPO3pauHoi nperpane. JudpakMOHHBIA MUHUMYM HAOJIONAETCS 38 WIENIBIO O yI-  SSS_( m=s
aoM ¢ = 30 k HanpasiaeHuo nagaronero ceera. CKoibko 300 DpeHesist OTKPHIBAET LIENb IS ATOr0 yriia Haboae- ////(p‘
HUS? a)l; 6)2; B)3; n4; n)6; e)8; x)12; 3)HEeT NPaBUIBHOIO OTBETA,;

44.4 . TInockass MOHOXpOMaTHYECKas CBETOBAs BOJIHA T1AJaeT HA Y3KYIO MPOPE3b B IIOCKOM MPErpajie, 3a KOTOPOH ycTa-
HOBJICH NapaJlIebHEINH nperpaae okpan. [lupuny npopesn a yBeauyuBaroT. [Ipu 3TOM mupuHa AUPPAKIUOHHOTO H300paKEHUsI
LIEJIM Ha KpaHe.  a) YBEJIMYMBAETCS, 0) yMeHbIIAeTCs, B) HE U3MEHAETCH,
I) cHaYaja YBEJIMYUBAETCS, & TIOTOM YMEHBINAETCS; 1) cHaYajIa YMEHBIIAETCS, a IOTOM YBEIMYHBAETCS;

44.5. MoHOXpOMATUYECKHUIi CBET MaaeT HOPMAIBHO Ha Y3KYIO HIETb-TIPOPE3b B HEMPO3PAUHOI N
nperpajie U pacipoCTPaHAETCs 3a IIEJIbIO 0]l BCEMH BO3MOMKHBIMHU YIJIAMH () K HANPABJIEHUIO MaIEHUS. /
PacnpezenieHre MHTEHCMBHOCTH |  IpoIIeaIiero yepes miesib CBETA MOKA3aHO HA PUCYHKE. YTO mpo- sin®
U30MIET C IIUPUHON LEHTPATLHOTO MAKCUMYMa A Ha 3TOM PUCYHKE, €CJIM M IIMPUHY IIPOPE3H, U JUIUHY 0 '
BOJIHBI [I/IAIOIIETO CBETA YMEHBIIUTE B 2 pasa:

a) yBenuuuTCsa B 4 pasa;  0) yBeJau4uTCs B 2 pasa; B) HE M3MEHHTCS; T') YMEHBIIWTCA B 2 pa3a; 1) yMEHBIIUTCS B 4 pasa;

45. Indpakumsi Ha KPYIJIOM OTBepPCTHH

45.1.Kpyrioe oTBepCTHE B HEMPO3PAUHOH Mperpajae OTKPBIBACT TS IEHTPaIbHOW TOYKH dKpaHa, Jiexalleld Ha OCH OT-
BEpCTHs, TOIBKO OAHY 30HY @peHens. Bo ckompko pa3 W3MEHHUTCS aMIUINTYIa BEKTOpa HANPSHKEHHOCTH 3JEKTPUUECKOTO TIOJIS
CBETOBOM BOJIHBI, IPUXOIAIICH B 3Ty TOUKY, €CIIH YOpaTh Mperpaay ¢ OTBEPCTHEM, 3aCIIOHSBIIYIO YacTh CBETa?

a) yBenuuuTcs B 4 pasa; 0) yBeJIU4UTCS B 2 pas3a; B) YBEIHUHUTCS B V2 pas;

I) HE U3MEHHUTCS, J) yMEHBILIUTCS B J2 pas; €) yMEHbUIMTCS B 2 pasa,;

45.2.Bbeplii CBET MagaeT HOPMAIBHO Ha INIOCKYIO NPErpajy ¢ NpOope3aHHbIM OTBEPCTHEM. 32 TIpe-
rpajoit Ha yaanenuu | yctaHOBIICH mapaiuienbHbIN 9kpaH. B nentpe skpana O BcienctBue qudpakiuy CBe-
Ta Ha OTBEPCTUH HAOJIIOAAETCA MAKCUMYM OCBEIIEHHOCTH 3€JIEHOTO CBETa. DKPaH HAaUNHAIOT MEAJICHHO TIPH-
JBHTaTh K Iperpaje, ymensinas paccrosaue | . [Ipu aTom B nentpe sxpana O:
Q) TOSIBILIETCS] MAKCHMYM OCBEIICHHOCTH JKEJITOTO CBETa;  0) MOSIBIACTCS MAKCUMYM OCBEILIEHHOCTH TOJTy-
0oro cBeTa;  B) COXPAHSIETCS MAKCHMYM OCBEILCHHOCTH 3€JICHOTO CBETa;

45.3.MoHOXpOMaTHYECKH CBET C JJIMHOW BOJHBI A aJaeT HOPMaJILHO Ha IUIOCKYIO IpEerpajy ¢
MPOPE3aHHBIM KPYTIIBIM OTBEpCTHEM. 3a mperpanoi Ha ynanenun | yctaHoBieH skpaH. YToObI B IEHTPE
3KpaHa O Ha6J‘I}OI[aJ'IC$I I[I/I(l)paKHI/IOHHHﬁ MI/IHI/IMyM OCBCHICHHOCTH, pazn/lyc OTBepCTI/IH I' TOJKEH 6LITL pa-
BeH (BBIOEpHTE MPABUIIBHBIN OTBET, Tie M— 11000€ [EI0e YUCIIO):
12 |2

a) W; 0) ,l(2m+1))\l; B) v/2mAl ; r) 2m>\; ) (2m+1))\;

45.4. MoHOXpOMAaTHYECKHI CBET C JUIMHOW BOJHBI A TaJaeT HOPMAJBLHO Ha TUIOCKYIO Mperpamy C
MIPOPE3aHHBIM KPYTIBIM OTBEPCTHEM paanyca . DKpaH, HAXOIIIINIACS 3a TIPerpaaoi, MoCTerneHHo MpuoIH-
XKAaIOT K Hel, yMeHbIas paccrosure | . Camoe Gosnblioe paccrosaue |, mpu kotopoM B Touke O 5KpaHa Ha
OCH OTBepCTHS OynieT HaOIroaaTbes TUGPAKITUOHHBIN MUHUMYM, PaBHO:

RPN SN NG C RN N , :
a) —; 0) ——; B) ;T —; 1) —, e€) ; 9K) IpYyroil OTBET;
A 2\ A r 2r r

45.5.MoHOXpOoMaTHYECKasl IIIOCKasi CBETOBAs BOJIHA TTaJIacT HOPMAIILHO Ha IUIOCKYIO MIPErpaiy C
MPOPE3aHHBIM KPYTJIBIM OTBEPCTUEM. DKPaH YCTAHOBJICH 32 IPErpaioi Ha caMoM OOJBIIOM BO3MOXHOM
paccrosiiuu |, mpu kotopom B Touke O 3KpaHa HA OCH OTBEPCTUS HAOJIO[aeTCs Ju(PaKIInOHHBIN MUHU-
MyM ocBelienHocTu. Hanbosbiiiee Bo3MoxkHOe paccrosiiue | ' oT mperpajbl 10 3KpaHa, Ipu KOTOPOM B
touke O Oynmer HabmOHaTHCS TUQPAKINOHHBIH MAaKCUMYM PaBHO:

a) I/\2; 6)1/4; B) 2; 1) 1/2; 1) ~21; €) 4; ) apyroii oteer;

45.6.To4ye4Hblif ICTOYHUK MOHOXPOMAaTHYECKOrO CBETA C JUIMHOW BOJIHBI A HaXOJUTCS HA PACCTOSHUU & OT a
HEMNpOo3pavyHoil MIOCKOH Mperpanasl ¢ MPOpe3aHHbIM B HEM KPYIJIBIM OTBEpPCTUEM pajuyca I. 3a mperpanoil Ha $ 0
TaKOM )K€ PAaCCTOSIHMU & YCTAHOBJICH 9KpaH. J[ist Toro, urobsl B Touke O 3kpaHa (exarueil, Kak 1 HCTOYHHK L

a

cBeTa S, Ha OCH OTBEPCTHs) HaOIOAANCA IM()PAKINOHHBIM MAKCUMYM OCBELIEHHOCTH, PAaCCTOSHHE @ JOJDKHO SKpaH
2
oy P (mer2)re 2 yem ot
ObITh paBHO (BBIOEpHTE OTBET, TJe M—J1t000€ 1ENI0e YnCio): a) — ; 0) ; B) ; 1) ;) ;
mA A A(m+1/2) A 2m\
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45.7.TodeyHplii ICTOYHUK MOHOXPOMATHYECKOT'O CBETa S C JUIMHOM BOJHBI A W 3KpaH HaXOdSTCS Ha

OJIMHAKOBOM PAcCCTOSHUU & OT HENPO3pPauyHOM MIOCKOH Mperpajsl ¢ MPOPe3aHHBIM B HEM KPYTbIM OTBEPCTHUEM. a

CaMblii MaJIeHBKUI pamuyc OTBEpCTHsL I, MPU KOTOPOM B Touke O 3KpaHa (examieil, Kak 1 UCTOYHHK cBeTa S, * 0

Ha OCH OTBepcTHs) Oyner HaOIoAaThesl UAPAKIMOHHbIH MaKCUMYM, paBeH (BbIOepUTe OTBET): L a skpat
N

2a° _ a? _ a . .
) =i ) JAa/4; DR JAa/2; N o e) VAa; x) V2Aa;

45.8.ToyeuHbIll HCTOYHUK MOHOXPOMATHYECKOTO CBETAa S C IIMHOM BOJHBI A M SKpaH HAXOISATCS Ha OJAWHAKOBOM pac-
CTOSIHUM @ OT HEMPO3payHON IJIOCKOM Iperpajbl ¢ MpOpe3aHHbIM B HEMl KpyrJibiM oTBepcTtreM. [Ipu stom pac-

CTOSIHHE & MMEET HAHOOJIBINY0 BOZMOXKHYIO BEJIMIHHY, MPU KOTOpoii B Touke O sKkpaHa (exkaleit, Kak i Huc- S “
TOYHHK CBETa S, Ha OCH OTBepCTHs) HabrogaeTcs qupaKIMOHHBI MUHAUMYM OCBEIleHHOCTH. YTO Hamo cie- o
JaTh C PacCTOSHUEM 8 CJeBa M CIpaBa OT Iperpaibl, YTo0bl B Touke O OKasajcs cocemHUi MudpakIuOHHBIN La akpan
MaKCHMyM MEHBIIIETO TIOPs/IKa (BBIOEPHTE MPaBUIIBHBIN OTBET): N

a) yBeJIMYKTE B 4 pa3za; 0) yBEIMUYHUTh B 2 pa3a; B) YBEIHYUTH B V2 pas;

) YMEHBIIUTD B 4 pa3a; /) yMEHBIIHUTh B 2 pa3a; €) yMCHBILIHTH B V2 pas;
46. [Monsipu3anust cBeTa

46.1.Ha nmossipusatop nagaeT COTHEUHbI Tyd CBeTa ¢ HHTEHCHBHOCTBIO |o. [IpH BpallleHH! OCH MPOITYCKaHHUS MOJISPHU-
3aTOpa BOKPYT HAIPABICHHS JIyda HHTEHCHBHOCTb CBETA 33 MOJISPU3ATOPOM:
a) MeHAETCS OT | i 10 Imax; 0) MeHsteres oT | i 20 lg;  B) He MeHsieTcs M paBHa lg;  T) He MeHsietcs v paBHa |g/2;

46.2.Ha IMyTH Jiy4a €CTCCTBCHHOI'O CBE€Ta C MHTCHCHUBHOCTLIO |0 YCTAHOBJICHBI JABC IUIACTUHKU U3

TypMmainuHa. [Tocie pOX0KAeHUS ITACTHHKA 1 CBET MOMHOCTHIO TUIOCKOMONAPH30BaH. [1acTnika 2 BHada-
Jie yCTAaHOBJICHA TakK, 4TO HE MPOITycKaeT cBeTa. Ha kakoit yroa ¢ Hamo mocie 3Toro moBepHyTh €€ ocs O'0O’

BOKDYT' HANpaBJIeHMs PACIPOCTPAHEHHs JIyda CBETA, YTOOBI OHA CTaja IPOIYCKATh CBET C MHTEHCHBHOCTBIO
I, =3l 0/8: a)Ha 45°; 6)ma 60°; B)mHa 30°;
46.3.EcTecTBeHHbI} CBET ¢ MHTEHCUBHOCTBIO |(j MPOXOJUT Uepe3 CUCTEMY U3 JIBYX MOJISPU3ATOPOB

Hl u Hz. Yron a MCIKAY OCAMU IMPOMYyCKaHNUA TOJIAPU3ATOPOB YBCINYUBAIOT OT 3HAYCHUA 0(1 = 300 J0 3Ha-

YCHUA (12 = 600 . HpI/I 9TOM MHTEHCHBHOCTH | CBETa, NPOLICAUICTO YEPE3 CUCTEMY MOJIAPU3ATOPOB YMECHbL-

1aercst (BbIOEPUTE MPABUIIBHBINA OTBET): a) B J2 pas; 0)B NE] pa3; B)B 2pasa; T)B 3pasa; ma)He U3MEHSICTCS;

46.4. EcrecTBEeHHBIH CBET ¢ HHTEHCUBHOCTBIO | TPOXOIMT Yepes cUCTEMY U3 TpeX Iociie-
JoBaTeNbHBIX Tonsipu3atopoB Iy, [T, u [13. Ocu nponyckanus nossipusatopos I, u [I3 cocTaBusioT,

coorerctBenno yrmoi O =30° m 200=60° ¢ ockro mpomyckanus mepBoro mossipusatopa Il
(cm.pucynok). IIpr 3TOM MHTEHCHBHOCTH | CBeTa, MPOIIEAIIEr0 Yepe3 CUCTEMY IMOJIIPU3ATOPOB,
B,, 3. 3. 3. 9. . 9l

1

g D Mg gy N ) g

I
paBHa; a)0; 6) 2: B)
8
46.5.EcTeCTBEHHBIH CBET C MHTEHCHBHOCTBIO | IPOXOMHT 4epe3 CHCTEMY M3 JBYX MOJSPU3aTOPOB

Iy u IT,. Yoo O Mexay OcsMH TIPOIYCKaHHUs MONAPH3aTOPOB MEHSIOT B npegenax 0< o < 45, TIpu sTom
MHTEHCHUBHOCTH | cBeTa, mpomenmero Yepe3 CUCTEMY MOJSIPU3AaTOPOB MEHAETCS B IIPEEIax:

a) 0<1<ly; 6)0s|s'70; B)'§°<|s'—§ r)IZO<ISI—§

46.6.EcTecTBEHHBIN CBET MMagacT Ha CHCTEMY W3 ABYX moJsipu3atopos I1; u IT,, ocu mpormyc-
KaHUs KOTOPBIX CcKpemensl mog yriom 90°. Mexay HUMH MOMEINAIOT TpeTHH mojspusarop Ils, och

MPOIYCKAHUA KOTOPOro COCTaBIISICT yroia O = 450 C OCBbIO MPOIIYyCKaHUA NEPBOTO IMOJJIAPU3ATOPA
(CM.pI/IcyHOK). MHTEHCUBHOCTH CBETA, Mpomeauero 4€pe3 CUCTEMY M3 TPEX NOJIAPHU3aTOPOB OKa3ajlaChb
paBHOﬁ l. quy paBHa UHTCHCUBHOCTDH |0 Majgarouiero Ha CUCTEMy CBETa (yKa)KI/ITe HpaBI/IJ'II)HHﬁ oT-

ger): a)l; 6)N21; B)2l; 1)2/21; n8l; ¢ 8&/2l; x) 16l;

46.7. Ha miockyro MOBEPXHOCTB pasjielia IBYX MPO3pauHbIX JUIEKTPUUYECKHUX CPeJl MOJ YIiIoM bprocTepa magaer iy
€CTECTBEHHOTO CBeTa. MOKHO C/IeaTh CIIEAYIONIHE YTBEPKACHHS: A) OTPaXEHHbIH JIyd [UIOCKOMONISAPU30BaH; b) mpenomiieH-
HBIH JTyd [UIOCKOTONIAPU30BaH;  B) OTpaskeHHBIN JTyd YaCTHYHO MONSAPU30BaH; ) MPETOMIIEHHBINA Y4 YACTHYHO MOJISIPU30-
BaH; JI) OTpaXeHHBI JIyd He NONAPU30BaH; E) MpenoMIICHHBIN JIyd HE MOJIPU30BaH. YKaXKUTE, KAKUE U3 ITUX YTBEPKIACHUN
BEPHBI: a)BuE;, 6)Aub; B)Bub, r)Aul'; m)IAuE, e Burl;
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46.8 HpI/I MajJcHnu j1yda €CTCCTBCHHOI'0 CBE€TAa M3 BO3JyXa Ha MJIOCKYI I'paHUIly HNPO3PAYHOro AUIDJICKTpHUKA OTpa-
JKEHHBII JIYY NOJIHOCTBHIO INIOCKOIIOJIAPU30BAH IIpU YTJI€ MaJACHUSA 60. HpI/I 9TOM YTOJI IIPECJIOMJICHHUS PABCH:

a)15; 6)305, 8)45; 1)60; n)75]

46.9 Jly4 ecTeCTBEHHOIO CBeTa MMaJaeT 13 BO3/yXa Ha MJIOCKYIO IPAHUILY AUDICKTPHKA. YTOJ MaJeHHs
a = 6C°. Ha myTu oTpaxeHHOT0 jyd4a cTOMT monspusatop I1. TIpy HEKOTOPOI OPMEHTALUM OCH MPOITYCKAHUS
MOJISIpH3aTOpa OTPAXKCHHBIA CBET Yepe3 HEero He MpoXoauT. UeMy paBeH IMOKa3aTellb MPeIOMIICHHUS N II3JIeK-

TpuKa? a) J2=1,41 6) 1,5; B) J3=1,73 r) 2; 1) Apyroii oTBeT;

BO3IYyX
Y 11

47.TennoBoe n3ayuenne

47.1. AGCOIOTHO YEPHOE TEIIO B CEPOe TEJIO UMEIOT OJAMHAKOBYIO TeMIIEpaTypy. [Ipr 3TOM OOJIBIITYIO YJHEPTETHIECKYIO
CBETUMOCTD UMEET: a) abCOJIFOTHO YEPHOE TENIO;  0) Cepoe TeNo;  B) UX CBETHMOCTH OJMHAKOBBI;
r) pe3yJabTaT 3aBUCHUT OT COOTHOLICHUSI TUIOMIA/IeH UX MTOBEPXHOCTH,;

47.2.Ha pucyHKe npenctaBieHsl IpaduKi 3aBUCHMOCTH CIIEKTPAJIbHOMN MIOTHOCTH SHEPTreTUYECKOM
CBETHUMOCTH (M3JTy4YaTesIbHOW CIIOCOGHOCTH) abCOMIOTHO YEPHOTO Tesia OT YacToThl u3nydeHus. Hanbonburei
TeMIieparype cooTBeTcTByeT rpadux: a) 1; 6) 2; B) 3;

47.3.HactoTa, Ha KOTOPYIO IPUXOIUTCS MAKCUMYM H3JIy4aTeIbHON CIIOCOOHOCTH aOCOIFOTHO YEPHOTO TENa, YBEIHIH-
nack B 2 pa3a. Bo CKOJIbKO pa3 M3MEHUTCS BETMYMHA SHEPTUH, U3ITy4aeMOl 3TUM TEJIOM C eIMHHUIIBI TOBEPXHOCTH 3a 1 cexyHmy?
a) yMmeHpmKTcs B 16 pa3; 6) ymeHbmMTCs B 4 pa3a;  B) YMEHBIIUTCS B 2 pa3a;  I') HE U3MEHHTCS;
) YBEJIMYKTCS B 2 pasa; €) yBeIUYuTCs B 4 pasa; k) yBenuuurcs B 16 pas;

47.4.Ha pucyHKe MpencTaBlIeHbl rpapuKi 3aBUCHMOCTH CIIEKTPAIbHON MIOTHOCTH dHEpreTHye- g
CKO#M CBETHMOCTH (M311y4aTeabHON CIOCOOHOCTH) a0COMIOTHO YEPHOTO Tela OT JUTHHBI BOJIHBI U3ITyUYCHHS.
Kpusbim 1,21 3 cOOTBeTCTBYIOT Temmeparypbl Tq, T u Tz. [Ipu aToM oTHOIIeHHe Temmeparyp Ta/ Ty pas-
HO: a)0,33; 6)0,4; 18)0,6; r)1,5 12,5

235 A MKM
47.5.TlepBoHavaIbHO C €IUHUIILI IOBEPXHOCTH a0COTIOTHO YEPHOTO TeJla UCITYCKAJIOCh TEIUIOBOE M3IYICHHE C MOIITHO-

ctio Py = 480BT. 3aTeM MOIIHOCTH ATOTO M3JIYICHUS YMEHbIIMIACH 10 BennduHbl P = 120BT. Bo ckoyibko pa3 m3aMeHMIach pH

9TOM JJIMHA BOJIHBI, HA KOTOPYIO MIPUXOIUTCS MAKCUMYM TEIJIOBOTO M3ITy4EHHUs ? a) ymenbumiace B 1,41pas;

0) yMeHbIIUIACh B 2 pasa; B) HE U3MEHMIIAC, r) yBeJIHYMIach B 2 pasa, 1) yBenauunnacek B 1,41pas;

47.6. AbcoaroTHO YepHOe Tesio uMesio GopMy Kyba. 3aTem ero o0beM yBeIMYMIH B 8 pa3, YBEIUUUB pa3Mep o

pebep kyOa B 2 pasa, a TeMIIEpaTypy YMEHBIINUIN B 2 pa3a. Bo CKOJIbKO pa3 M3MEHHUIIACh BETMYHMHA YHEPTUH TETUIOBOTO :’ﬁ”
H3ITy9IEHUs, HCITyCKAEMOTO JaHHBIM TEJIOM T10 BCEM HANPAaBIECHHSM 33 CUHHILY BPEMEHN?
a) yBenuumiack B 16 pa3; 0) yMeHbIIWIACH B 4 pasa; B) He M3MEHWJIACh, T') YBEIMYWIACh B 4 pasa; 1) yMeHblIuaach B 16 pas;

yBenuuiIn B 4 paza. Bo ckosibko pa3 HaJ0 W3MEHHTH AuaMeTp (He MeHss mapooOpasHyto GopMy Tena), 4ToObl SHEPrHs
TEIUIOBOTO M3JTy4YEHUs], UCITyCKaeMOTO0 110 BCEM HaIpaBJICHHUSM 3a €AMHHIly BPEMEHN HE N3MEHHUIIach?
a) yBeNnM4HTh B 2 pa3a; 0) yBenuuuth B 1,41pa3; B) yMeHbIINTh B 16 pa3; T) yBenuuuts B 4 pasa; 1) yMEHBIIUTh B 2 pa3a;

47.7.AbconroTHO YepHOE Teno uMeno GpopMy mapa ¢ auamerpom 1 M. 3aTteM HadalbHYIO TEMIIEpaTypy 3TOro Teja S
AN vl
:gm
E

47.8.13BeCTHO, YTO TEIUIOBOE M3TYUCHUE UCITYCKACTCS C OOKOBOM MOBEPXHOCTH MPOBOA, KOTOPBIH s
MOJIKJIOYEH K HCTOYHHKY MOCTOSIHHOTO Hanpspkenust U. T —remnepatypa O0KOBO# MOBEPXHOCTH IPOBOJA, S—
oAb OOKOBOW MOBEPXHOCTH MPOBOJa, 6 —NocTtosiHHas Ctedana-bonsimana. CuunTas mpoBoa aOCOTIOTHO S
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YEPHBIM TEJIOM, MO’KHO BBIYUCIIUTH TEKYIIHUN TIO IPOBOAY TOK | 1o opmyre: U
2 u us. U . 9 oT* " oT* 0 oST*
oST*’ oT*’ oT*’ u '’ us'’ u '’

48. sIBnenne dporodrpdexra

48.1. Ceer, MOJAIOIINI Ha METalll, BBI3BIBACT HMHUCCHIO ICKTPOHOB W3 MeTaia. UTO NMPOUCXOAUT € KOJIHYECTBOM
BBIOMTBIX 51eKTpoHOB AN ¥ ¢ MX KMHEeTHYeCKHH sHeprueil E, eciii HHTEeHCHMBHOCTh CBETa YMEHbBIIAETCS], & €r0 YacTOTa IPH STOM
0CTaeTCsl HEU3MEHHOI: a) AN ymenbuiaercsi, E, ymensiuaercs; 6) AN He mensietcsi, E, He meHseTcs;

B) AN ne mensiercsi, E, ymennmaercs; r) AN ymensmaercs, E, He mensiercs;

48.2.Tpankn 3aBUCHMOCTH MAaKCHMAIbHOH KHHETHYECKOH YHEPrHM JIEKTPOHOB, BBIOUTBIX M3 ABYX M€~ . | »
TaioB “1” u “2” ¢ COOTBETCTBEHHON BEANYMHOI PAabOTHI BbIXOAA 9IeKTPOHAa Ay U Ay, OT BemunHbl sHeprun By, Ey
KaXJI0ro U3 MaJarolix Ha MeTaul (JOTOHOB MMEIOT BHUJI, M300paXKeHHbII HA pUCyHKe. BpibepuTe MpaBUIbHOE YT-
BEPXKICHUE!
a) A=Ay 6) A< A B) Ay > A,; T)pUCYHOK HEBEpEH, T. K. VIS Pa3HBIX METAJIOB Pa3JIMueH HAKIOH rpaduka;

48.3.YT0 MOXKHO CKa3aTh O BENMIHMHE YaCTOTHI V. , COOTBETCTBYIONIEH KpacHOit rpanuie ¢poTtodddekra? C yBennieHH-

eM paboThl BbIXo1a A 3JIEKTPOHA U3 MeTaslIa OHa (BBIOEPUTE MPABHIBHOE YTBEPIKACHHE):
a) He U3MEHCTCS; 0) yBennuuBaeTcs; B) YMEHbBILIACTCS;
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1") JJIA OTBETAa HEAOCTATOYHO JAaHHBIX, TaK KaK VK 3aBUCHUT HE TOJIEKO 0T A , HO 1 OT OHEPIrun mnafaromunx Ha METaJll (1)0TOHOB;

2 -2 48.4.Ha rpaduke npencraBieHa 3aBUCUMOCTh KUHETHUECKOH dHepruu E (oTo3/1eKTPOHOB OT 4acTOThI
] i magaromiero cera v. M3 rpaduka ciaeayer, 4To Uit 4aCTOThI V, DHEPIrHs Majaroniero poToHa paBHa:
‘v a)0,53B; 6)13B; B)1,53B; 71)23B; n) 33B;

48.5.Bribepure npaBmIbHBIN rpadMK 3aBUCUMOCTH YaCTOTHI V I1a- V. a) v 0) v B) v _I) W x)
JIAFOLIHUX HA METaT (OTOHOB OT BEJIMUYNHBI MAKCHMAJILHO BO3MOYKHOM KHHETH- 0 Ex Ex Ex 0 Ex Ex
yeckoil sHeprun E_ BpIOUTOrO 11pK Ppororddexre 21eKTpOHA!

48.6.BpiOepuTe MpaBUIbHBIN rpad)K 3aBUCMMOCTH MaKCUMAaIbHO va w0 v By 1)y A) e)
BO3MOYHOU BEJIMYNHBI CKOPOCTH V BBIOWTOTO M3 MeTasuia mpu Gorodaddexre ] » ] D . ] /p A ’V
DJIEKTPOHA OT BEIMMHMHBI UMITYJIbCa [, MAJAroLIero Ha MeTamt GpoToHa: 0 ¢ ¢ ¢ By By

48.7.D0TOHBI BEIOMBAIOT W3 METAJLIA 3JIEKTPOHBI ¢ 3apsaom —e = —1,6[10 ¥ xn , KOTOpBIE 3a/IeP)KUBAOT- A U

-¢

cs1 pasHocThio noTeHuuanos U. [pu aTom 4 - paboTa BbIX0O[a JIEKTPOHA U3 JAHHOTO MeTtaiia; h — mocTosiHHAs
[Tnanka, ¢ - cCkOpoCTh CBeTa B Bakyyme. JlJinHa BOJIHBI A TakuxX ()OTOHOB paBHa!

A+leU| A-leu| leU|- A hc hc
2 he 9 hc ") hc 0 A-ley|’ ) A+ley|’

48.8.YT0 NpOUCXOINT C BETHIUHOM 3a1epKUBAIONIENH PA3HOCTH TIOTEHI[MAIOB IIPH YMEHBIIEHHH paboThl BEIXOIa dJIEK-
TPOHA M3 METAJIA, €CJIM JUIMHA BOJHBI A TAJAIOIIET0 HA METAILI CBeTa He u3MeHseTcs. OHa:
a) HE MEHSETCS, T. K. HE MEHAETCS A, 0) yMeHbILAeTCs; B) YBEJIMYMBAETCS,
I) HE MEHAETCS, TAK KAK HE MEHSETCS DHEPTHs KaXKI0r0 U3 (HOTOHOB;
1) 3aBHCHT TOJILKO OT KOJHMYECTBA (POTOHOB, T.€. OT HHTEHCUBHOCTH CBETA;

48.9.Ha pucyHKe IpecTaBICHbI JBE 3aBUCHMOCTH 33A€PKUBAIOLIET0 HanmpspkeHnst U, OT 4acToThl v ma-
JAIOIIEro CBeTa isl BHelHero (potodddekra. Jlenarores yTBepKICHHS:
A) 3aBHCHMOCTH MOJYYCSHBI JJIs ABYX Pa3HbIX MeTAIUIOB;  B) ecin A; i A, - paboOThI BBIXO/1a DJICKTPOHA U3 METall-
0B 1u 2,10 Ay > Ay B) ecnut Ay ¥ A —3HAUCHUSI KpaCHOU rpaHuiibl hoTodddekra amst metamios 1 u 2, 1o
Ma <M T) nunuu 1w 2 Ha pucyHKe apajuiesbHbI JHIIb U METAJUIOB C OJJMHAKOBO# paboToM BhIXOIA.
VkaxuTe, KAKHE U3 YTBEPKICHUN BEPHBI: a)Aub; 6)bul'; B)AuB; r)buB; n)Burl;

48.10.I'pahuk 3aBUCHMOCTH MaKCUMAIIbHON KHHETHYECKON SHEPTHH E, SNEKTPOHA, BHIONTOrO U3 METAILIA, OT 4 f
YacTOThI V MaJaloliero Ha MeTas cBeTa n3oopaxeH Ha pucyHke. [locrosiHnyro [Tnanka Hamo UCKaTh 1Mo hopmyie:
a) h=arctga; 6) h=ctga; B) h=tga/2; r) BepHoii hopmybl HET;

av

48.11. Ha pucyHKe mpecTaBJICHbl TPU BOJIbT-aMIIEPHBIE XapaKTEPUCTHKH BaKyyMHoro ¢otoaie-
meHTra. Ecnu N — uncno ¢ortoHOB, magaromux Ha GoTOKaTox 3a eIUHUIYYy BPEMEHH, a V — UX 4acToTa, TO

CIpaBeJIMBO CIEAYIOIIEE YTBEPKICHHUE:! 3
a) V3 <V =Vy, Np<Np=N3;  6) V3>V, =V, Ny >Ny= Ng;
B) V3 >V, =V, N; <Ny = Ng3; r) V3 <V, =V, Ny >N, = Ng;

48.12. Ha pucyHKe IpeICTaBICHBI IBE BOJLT-aMIICPHBIC XapaKTEPHUCTUKKA BaKyyMHOTO (hOTO3JIe-
MeHTa. Eciim E — ocBeneHHOCTh oTOoKaTOMA, a A — JAJIMHA BOJHBI TTAIAIOIET0 Ha HETO CBETa, TO CIpaBe.l-
JIUBO CIICAYIOIIEE YTBEPIKIACHHUE!
a) M <Ay, BE<Ey; 06) M{<A,, EE=Ey; B) A >As, B <Ey;
N AM>A B =By m) M =Ap, B <BEy ) M <Ay, B> By

49. Komnron-3¢dexr

49.1.®orons! “1” ¢ AIMHOM BOJHBI A; MAAAaOT Ha MOKOSIIUANCS JJIEKTPOH. B pe3ysprate KOMITOHOB- 4
CKOTO paccessHus pasjerarorcst GoTonsl “27, “3” u “4” ¢ IMHAMHU BOJIH Ay, A3 ¥ A4 COOTBETCTBEHHO (CM. pHCY- 1 3
HOK). Be1GepuTe paBHIIbHOE COOTHOIIEHHE MKy JJTMHAMHE BOJIH: LRSFRe ~nnnss
_ . . 2 3IIEKTPOH
AN > Ao > A3 >Ny O) M >A >3 >Ny, B) M >ha >k >y
1) k2> >h3 =My MNh=A3>M >k €) hz3>h>hp = Ay
49.2. ®otonsl “1” ¢ 4acTOTO# V; MAAOT HA MOKOSAIIMICS JJIEKTPOH. B pe3ynbraTte KOMOTOHOBCKOTO )
paccesinus pasnerarorcs ¢potoHsl ‘2”7, “3” u “4” ¢ 4acTOTaMH V 5, V3 H V4 COOTBETCTBEHHO (CM. PHCYHOK). ! g
Hau6osb11yI0 BeTHYNHY UMEET OTHOILICHHE: TR =4
4 JJICKTPOH

a) vl vy O)vidvs B)vivse Dvivy mvedvy e)vilvg
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49.3. ®otonsl ¢ dHeprueil E,, magaiomue Ha NOKOAIIMHCS >JIEKTPOH C KOMIITOHOBCKOH JUTMHOM )
BOJIHBI A\, paCCEHBAIOTCS HAa HEM B Pa3HBIX HAIMPABICHUSAX IOJ pa3HbIMU yriamu 0. Ha pucyHke moka3aHbl Ey ;jnempo“

JIBa paccessHHbIX (ortoHa “1” m “2” ¢ mIMHaM¥M BOJIH Ay U A, COOTBETCTBEHHO. Y K)KUTE NPAaBUILHOE COOT- naﬂa}omﬂem
nomenue:  a) A, A >A; 6) A;>AL,>A 5 B) AL >A, >N 1) AL >A >N, otobl

49.4.DOTOH C 4aCTOTOM V1 PACCEMBAETCA HA TMOKOAMEMCS dIeKTpoHe Tox yriaoM 6 = 120° k mepBoHa- v suekrpon
YaJbHOMY HANPABJIEHHUIO JIBMKEHHS U HMEET IIOCIIE PACCESHUS YACTOTY Vo (CM. pUCYHOK). BEIMUMHY KOMIITOHOB- “(/mﬁ)”"
o 2
CKOM JITMHBI BOJHBI JIEKTPOHA A MOKHO paccuuTath o Gopmyie (¢ — CKOpOCTh CBeTa):
B(Vi-va). o 26(vamva). ) 2c(vimva). ) 3e(vp-vy),

2V1Vo 3VyVy 3VyVy 2V1Vo

49.5.DotoH ¢ MMIIYJIbCOM D1 PACCEHUBACTCS HaA HOKOHmeﬁCH MUKpOYACTHULIC, yJI€Tasd MOCJEC paCcCesIHUsA Mpo- pl
THUBOIIOJIOKHO IE€PBOHAYAIBHOMY HAIIPABJICHUIO ABHXKCHMUSI, U UMECT II0CJIEC PACCEIHUS UMITYJILC ). BGHI/I‘II/IHy MacCcChl m.m

M MHKPOYACTHIBI MOXKHO PACCUHUTATH 10 (opMyJie (Iae ¢ — CKOPOCTh CBETA): b,
2(p-pp) . 2pp; 2pp, PP .
a) ———,; 0) /——=~, B) ;1) ;
CPLR, c( P~ p2) c(p2 - p) c(p~ p2)
49.6.D0TOH ¢ NepBOHAYAILHON JIMHOM BOJIHBI A paccensaercs no yriom 0 = 60 k nepBoHayaibLHOMY SMEKTPOH

HANPaBIIEHUIO JABMKEHHUS HA MOKOSIIEMCS DIIEKTPOHE, UMEIOIEM KOMIITOHOBCKYIO unHy BoaHbl A. ITocne pac- "’X"\’) 70
CESsIHUS [UIMHA BOJIHBI (OTOHA: @) yBeIuuuTcs HA 2A;  0) yMeHbInuTCs Ha A/2; H
B) YBEIMYHUTCSA HA A;  T) YMEHBIIUTCSA HA A; 1) yBeIuuuTcs HA A/2;

49.7. Ha pucyHKe IOKa3aHbl HalpaBJICHHs MaJalolero poroHa Y, paccessHHOro (JOTOHA Y' M AJIEKTPOHA a

ornauu €. Yroi paccesHus (pOTOHA Ha NMEPBOHAYAIBHO NOKouBIIeMcs dnexTpone pasen 90, onexrpon otaaum apu- | ¥ &
xercs noa yriaom 0 = 30 Kk HanpaBieHHIO ABMKeHMs Nagaromero (orona. Eciv MMITyIbC 3J€KTpOHA OTaa4d 3 \g
(MsB-c)/M, To uMIyIIbC Tanarolero GporoHa (B TEX jKe €AUHUIAX) PABEH:

a) 2V3; 6) 3/2; 8) V3; 1) 332, n) 2/V3;

50. ®oTonbl. /[aBieHHE cBETA

50.1. Umnynbc hoToHa nMeeT HanOOJbIllee 3HAYCHHE B CIICAYIOIIEM JUANa30HE YaCTOT:
a) BUAUMOTO cBeTa, 0) MH(PPAKPACHOIO M3JIyYEHHs, B) PEHTT€HOBCKOIO M3IIy4E€HHUs, 1) yIbTPad)HUOJIETOBOrO M3IIyYEHHS,

50.2. Jlasep ucnyckaer N (hOTOHOB 3a eqMHHMIlY BPEMEHU U UMEET [IMHY BOJIHBI A . JIyd j1asepa najgaer Ha 3epKajibHyI0
MOBEPXHOCTE. J[aBieHue, KOTOPOE OH OKa3bIBAET Ha TIOBEPXHOCTD!
a) npornopruoHansHo N U HE 3aBHUCHT OT A | 6) mpomopuHoHAIEHO N/A ; B) MIPOMOPIHOHAIEHO NA ;

r) mponopuronanbHo /A u ne 3aBucur ot N ; 1) nporopimoHansHo A/N ;  e) mporopuuoHanbHo 1/ (NA);

50.3.Ha 3auepHEHHYIO MOBEPXHOCTh TEa HOPMAIBHO MAJar0T (OTOHBI MOHOXPOMATHUYECKOTO JIa3ep-
HOTO U3IYYCHUs C JIMHOM BOJHEI A, co3aaBas nasieHue P. Ckonbko GotoHoB AN momangaer Ha miomanky AS AN 2=l

3a BpeMsi At, eCIM TEJIO MOTJIOMAET BCE MANarollee Ha HETO u3ydeHne (yKaxuTe paBribHyio Gopmyiy, rae h WWAV/:)
7\‘\/\/\/\/'\/»
—nocrosinHas [Inanka):  a) ZPAﬁtAS; 0) pAht)\AS; B) hpA}\tAS; r) p)\AhtAS ;) p)\AhtAS ; NS

50.4.Ha noBepXHOCTb Teja HOPMAJIBHO MajaloT (POTOHBI MOHOXPOMAaTHYECKOTO M3JIy4eHUs, AeHCTBYs Ha

3epKajo
NOBEPXHOCTH ¢ cwtoi F. 3a Bpemst At Ha sty nmoBepxHocTh nagaeT AN ¢oronoB. Teno 3epkanbHO OTpaXkaeT BCE  VIIIX)

nagaroniee Ha HEro MU3JjydeHue. I‘IE[CTOTy V JaHHOI'O0 MU3J1Yy4YC€HUSA MOKHO BBIYUCIUTH 1O (bopMyne (h — IIOCTOsIHHAaA SR
cFAt hcFAt CcFAt cAt hcFAt cAt A

Ilnarka, C — CKOPOCTh CBETA).  a) ; 0) ; B) ;1) ;o) ;oe) ; ANTZEES
2hAN 2AN hAN hFAN AN 2hFAN

50.5 Ha 3epkaibHy0 IUIACTHHKY MaJaeT CBETOBOM NOTOK. Eciu uncio (oTOHOB, MaJa0IMX HA €JUHUILY TTOBEPXHOCTH
3a eIMHUIY BPEMEHH, YBEINYUTh B 2 pa3a, a 3epKalIbHYIO TOBEPXHOCTh 3aUYEPHUTH, TO CBETOBOE JaBJICHHE!
a) yMEHBIIUTCS B 4 pasza; 0) YMEHBIINTCS B 2 pasa; B) HE U3MEHWTCS; T) YBEJIMYHTCA B 2 pasa;  JI) yBeJUUHTCs B 4 pasa;
50.6. [TapaniensHblil MydoK cBera ¢ JIMHON BOJHBI A; =500HM mMagaerT HOPMAIbHO HA 3aYEPHEHHYIO IUIOCKYIO HO-
BEPXHOCTh M MPOU3BOAMT Ha Hee aaBiicHue P . Kakoe maBienue OyaeT MpOU3BOIUTE APYroil MaJAOUil HOPMAIbHO HA 3€PKajb-
HYIO IIOBEPXHOCTb IapaJUIeIbHBIN Ty4OK CBETA C JIIMHOU BOJHBI A, = 750HM , ecinu IIOTHOCTH (JOTOHOB B HeM B 3 pasa Goubiie
IUIOTHOCTH (POTOHOB B IIEPBOM CBeTOoBOM Iyuke:  a) 0,50; ©0) 0,66%; 8)1,33; 1) 1,5, 1)2p; e)4p;

50.7. TapaaienbHblii MyqoK CBeTa Majaji Ha 3adepHEHHYIO IUIOCKYIO TMOBEPXHOCTH Toj yrioM 6 =45 k HopMamu u

TIpOMU3BOAMI HA HEC AaBJICHUE P. Vron mageHus ceera YMCHBIIWIA 10 300 . ITocne aToro ITY4YOK CBE€Ta CTAJI IPOU3BOJIUTH OABJIC-

HHE! a)3p;, 6)2p; B)15; r1)p; 1)081G; ) 0,5;
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50.8 IMapamienbHbIi My90K CBETa Magal Ha 3epKabHYIO IIOCKYIO OBEPXHOCTh MO yriaoM 45° K HOpMaan U Ipous3-
BOJMJI HA Hee JaBJIeHHe P. YKaxuTe, Kakoe JaBlieHue OyAeT MPOU3BOAUTh TOT K€ ITy4OK CBETa, Majasi HOPMAIGHO Ha 3a4epHEH-

HYIO TUIOCKYIO TIOBEPXHOCTD; a) p/2; 0) p; B) 2p; r) 4p; n) 8p;

50.9 IMapasienbHblii My4oK CBETa MafaeT Ha 3ePKaNbHYIO IUIOCKYIO TTOBEPXHOCTH 1o yraom 60° k HOpManu u mpous-
BoauT maBieHue P . [lpu 3aMeHe 3epKaIbHOI TOBEPXHOCTH HA 3aUE€PHEHHYIO JaBIICHHE CBETa HE M3MEHUTCS, €CIIH YTOJI MMAJACHHUS

Oy/JeT paBeH: a)0% ©06)23; B3 145 605 )67
51. BosiHoBble cBolicTBa MuUKpodacTun. Boana ne Bpoiias

51.1.HepenstuBrcTcKasi MUKPOUYACTHIIA C 3apsaoM ( OblTa yCKOpeHa pa3HOCThIO oTeHIuaioB A¢@. [Tocie atoro mmHa
BOJIHBI JIe Bpoiiis gyacTuipl oka3anachk paBHOU Ap. YKaxuTe GOpMYIy, IO KOTOPOH MOKHO BBIYUCIIUTH MAacCy JaHHOUW YaCTHIIHI,

A2 h? 2h? A2 h?
—5—; 0) ——; B) ——; r) —2— n
2gh“Ad qAdA qAdA gh“Ad 20A0A 5

ecnu h —mocrosinnas [Tnanka: a)

51.2.Kunernveckas HepTus NePBOIl HEPEIATUBUCTCKOW MUKPOYACTHIIBI B UETHIPE pa3a 0oJbllle KHHETUYECKOM SHEPTUn
BTOPO#l MHKPOYACTHIBI. YKaXKUTE MPABUIBHYIO BEJIUIHHY OTHOIICHHUS Apq / Ago JUTHHBI BOJIHBI ¢ Bpoiinst mepBoii MukpovacTu-

ObI K JJIWMHC BOJIHBI € Bpofmﬂ BTOpOﬁ MUKpOYaCTULbI, €CJIN Macca nepBoﬁ MUKPO4YACTHULBI B Ba pa3a 0OJIbIIIE MAaCChI BTOpOﬁ

MUKPOYACTHIBL.  a) J8; 6)0,5, B2, 1) ]/\/E m4;, e, x) J2; 3) ]/\/é ;

51.3.OTHOmIEHNE BETNINH CKOPOCTEH HEPENSATHBUCTCKUX JacTHI 1 2 paBHO V4 / V5 =0,25, a oTHOIEHNE UX JITHH
BOJIH Ji¢ Bpoilnst paBHO, COOTBETCTBEHHO, Ag; / Ag, =2. VKakKuTe MPAaBUIbHYIO BEIMYMHY OTHOLIEHHs M /MM, MAacchl MepBOi

YacCTUIBI K MACCE BTOPOH YaCTHIIBL a) 8; 0) 4; B) 2; r)1; n) 12; e) Y4; x) 1/8;

51.4.Macca o-uactuiisl (sapa reius) B 2 pa3a 00JIbIle MacChl AeiTpoHa (sapa aeidTepus, u30Toma Bogopoaa). [lepsona-
YalbHO OHHM MOKOMIIUCH. 3aTeM JACUTPOH YCKOPSETCS AIICKTPUUYCCKHM I10JIEM C PA3HOCTBHIO MOTEHIMAIOB AQp, a 0-4acTHIIA YCKO-
pACTCS DNMEKTPUICCKUM TIOJIEM C Pa3HOCTBIO MOTEHIUANOB A@,. [locne yckopeHus 00 4acTUIBI UMEIOT OJJUHAKOBYIO BEITHUUHY
JUTHHBI BOJIHBI Jie Bpoiis. YkaxuTe npaBUIbHYIO BEIUUUHY OTHOLIEHUS! AQp/ AQ,:
a)4; 0)0,25; B)16; n1l; n)1/16; e)2; x)0,5;

51.5. HepenaTuBUCTCKUI POTOH ObLI YCKOPEH TAKOM K€ pa3sHOCTHIO MOTEHIUAJIOB, YTO U O — yactuia (sapo aToma re-
anst). YKaXUTE BEPHYIO BEIHMYMHY OTHOLICHUS Apg, / A pp AUIMHBI BOJHEI Jie Bpoiimst O — 9acTHUBI K JUIMHE BOJNHBI ¢ bpoitst

1 1 1 1

MPOTOHA! a)l; 0) J2; B)2; T) J8; n4; e) —2; xK) —; 3) ——=; H) Z;

V2 2" 78
52.CooTHoueHust HEONnmpeaAeJeHHOCTH

52.1.HeomnpeneneHHOCTh U3MEPEHHS PHEPIUM HEKOTOPOIl yacTuisl paBHa Ay E . Ykaxure cooTHOIEHUE IS BEIUYUHEI

HeomnpeeeHHocTH Ayt BpeMeHH n3MepeHus 9Toi sHepruw, ecn 71 =1, 05510 34 Jox [

a) AHtZ%; 6) Ayt =

; B) A t< r) At ;
20, E ) B 20, E ) B 20, E

52.2.B HEKOTOpOM 3KCHEPHUMEHTE BEJINYMHY MPOCKIUH UMITYJIbCa HA OCh X HM3MEPSIOT HACTOJILKO TOYHO, 4TO €€ Heol-
PEAEeNeHHOCTE cTpeMuTes K Hymo: A, Py, — 0. IIpu 5ToM HeonpeneIeHHOCTh MECTONOIOKEHNUS! JAHHOM YacTHIbI (HEOIpeaeIieH-

HOCTB €& KOOpAMHATHI X) (YKaKuTe NpaBwibHOE yTBepkaenue, rae 7 =1,055110 34 Ik [e):
a) AgX - 05 6) AyXx - A B) AyX - /2, 1) AyX - ]

I) TouHoctH u3Mepenust Ay Py — O Henb3st JOOUTHCS B IPUHIIMILE,

52.3.11poBojs U3MePEHHs Pa3IMYHBIX APAMETPOB MUKPOYACTHUIIBI, U3MEPSIOT €€; 1) MOJMHYI0 SHEpruio £;  2) MoJIHbIM
MoOMeHT uMmyibea L; 3) mpoekuuio MoMenTa uMiyibea L, Ha och x; 4)KOOpAUHATY X;
5) npoexnuio L, MoMeHTa MMITyJIbCa Ha OCh Z 6)koopauHATY Z;
7) IPOEKIIMIO UMITYJIbCA Py Ha OCh X;  8)IPOEKLHIO UMITYJIbCa py HA OCh y;  9)MOMEHT BpeMEHH U3MepeHus t.

OxaspIBaeTcsi, YTO OJHOBPEMEHHO HeJIb3Sl U3MEPUTh WM OMPECIUTh CIEAYIOIHe BETHYHHbI (YKAXKUTE MPABIIIbHbIMH
OTBET U3 IPHUBEJICHHBIX): a)lub; 6)7u8; B)lu2;, r)4ub;, n)6u7;, ¢)1lu9; x)2ub;

52.4 TIpoBomst U3MEPEHHUS PA3UYHBIX MTAPaMETPOB MHUKPOUYACTHIIBI H3MEPSIOT €€: 1)koopauHary X;  2) IPOEKLHUIO
HMITYJIECA py Ha OCh X; 3) IPOEKIHIO UMITYJbCa py, Ha OCh y;  4)IOJHBIH MOMEHT uMmyibca L;  5)koopiaunary y;  6)mpoek-
IIMI0O MOMEHTA UMITyJIbca L, Ha och X;  7)MOJHYIO SHEPruio £,  8)MOMEHT BpeMEeHH M3MepeHus t.

OKa3bIBaeTCsl, YTO OJJHOBPEMEHHO HeJIb3sl H3MEPHUTH WM ONPEICIIUTD CIIEAYIOIIHe BENINHBI (YKaKHUTe [Ba MPABUIILHBIX OTBETA
u3 npuBeNeHHbIX): a)2u3; 06)3ub5; B)2ub5; r)7u8; n)du7; e)dub;
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52.5 TIpoBost U3MEPEHNs Pa3IMYHBIX MAPAMETPOB MUKPOUYACTHIIBI M3MEPSIOT €&: 1) momHbI MOMEHT uMmityibea L;
2) mosnnyro sHepruo E;  3)npoekiuo MoMeHTa uMmyibea L, Ha ock x;  4)koopauHATy X; 5) IPOEKIMI0 MOMEHTA UMITYJIbCA
L, Ha oce zZ, 6)KoopauHarty Z 7)IPOCKIHUIO UMITy/IbCa Py Ha OChb X; 8) IPOSKIUIO UMITyIbCa py Ha OCh ), 9)MoMeHT
BpeMeHu u3MepeHus t.

OKa3bIBaeTCsl, YTO OJHOBPEMEHHO MOKHO U3MEPUTH WM ONPENEIIUTh CIEAYIOUIME BETUYMHbI (YKAKHUTE BA NPABHIIb-
HBEIX OTBETA M3 NIPUBEAEHHBIX): a)2u9; 0)4u7; B)1lu2;, 1) 2ub, n)3ub;

52.6 TIpu M3MEpEHUH MONHON 3HEPTMH MHKPOYACTHIBI HEONPENEIEHHOCTh BPEMEHH M3MEPEHHs (JUINTENLHOCTh TPO-

ecca M3MEpeHHs) okasanach paBHOM Ayt =10%0¢. Ipy 3TOM TOPSAOK HEOMPENEIEHHOCTH W3MEPEHHOW BEIMYUHBI DHEPTHU
MHKPOYACTHI[BI MOKHO OLCHUTh U3 cooTHomreHms: a) ALE >10** Hdx; ©6) ALE >10734 Jx; B) ALE >10719 Ix; 1)
AE=2102 Ik 1) ALE<10%Ix; ¢) ALE<10* Ik ;
53. bopoBcKHii 0AHOI1eKTPOHHBINH aTOM U mocTyaaT bopa

53.1.D51eKTpoH B OJHO3JICKTPOHHOM aTOME IEPEXOIUT C IIECTOW Ha BTOPYIO OOPOBCKYI0 opouTy. IIpu 3TOM BeanunHa
(Momysb) |E| €ro YHepryH:
a) yBennuuBaercs B 9 pa3; 0) yBeaMuMBaeTcs B 3 pasa; B) HE U3MEHAETCSA; TI') YyMEHbIIAETCs B 3 pa3a; 1) yMeHblnaercs B 9 pas;

53.2.DnekTpon ¢ Maccoii M U ¢ OTPULIATENBHBIM JICKTPHYECKHM 3apsiioM —( HAXOMHUTCS B [OJIE KYJIOHOBCKOIO MpPH-

TSODKCHHS OYCHb TSDKEIION YaCTUIbI C MOJIOKUTCIIbHBIM J3JICKTPUYCCKUM 3aps oM +Q, 06pa3y;1 OL[HOSHCKTpOHHHﬁ aToM. DIIeK-

TPOH MEPEeXOIUT C YeTBEPTOil Ha BTOPYIO GOPOBCKYI0 0pOuTY. IIpn 3TOM ero sHeprus ymeHbluaercs Ha Bennuuny (k =1/ 4T,

1(kaQ’m _ 1(kqQ’m 3 (kgQ’m . 3 (kqQ)’m,
T O B )
h 4 7] 16 h 32 f

53.3.D5ekTpoH ¢ Maccoii M u C OTPULATENHHBIM JIEKTPUUECKUM 3apsAa0M —( HaxXOAWTCS B MOJIE KYJIOHOBCKOTO HpH-

h = h/2n—nocrosunas [nanka):  a)

TSOHKCHHSA sAApa ¢ Maccod M ¥ C MOJIOKUTENBHBIM JEKTpUIecKuM 3apsaoM +Q , oOpa3ys 0IHOZIEKTPOHHBINA aToM. [Ipm 3ToM

M >m, k=14re,, h=h/2n-nocrosunas [lnanka. DIEKTPOH MEPEXOUT C LIECTOH HA TPETHIO GOPOBCKYIO opOuTy. Ilpn

1(kaQ’m . 1(kaQ’m 1(kaQ’m 1 (kaQ’m
S g S T g 2 T ) S T
/) 12 b/ 6 A 24 A

53.4.MukpodyacTuia ¢ Maccod M U ¢ OTPULATEIBHBIM dIEKTPHUUYCSCKUM 3apsiioM —( HAXOAUTCS B MOJIE KYJOHOBCKOTO MPHUTSIKE-

9TOM aTOM HCMyCcKaeT QOTOH C FHEepruei:  a)

HUSL MHKPOYACTHULBI C MacCoii M M ¢ MOJIOKHUTENBHBIM dMeKTpruecknM 3apsigoM +Q . ITpu stom M > m, k =1/4rme,, c- cko-
pocTh cBeTa. UTOOBI MepeiTH N3 OCHOBHOTO B MEPBOE BO30YKIESHHOE COCTOSTHUE TaKOH KBAaHTOBOW CHUCTEMBI, YACTHIIA C MacCOH
2 2 2 2
3(kaQ"m o 3(kaQ) m o 3(kaQ) m . (kaQ) m

h?c 8 n% 2 % h’c

53.5.21eKTpoH ¢ Maccoii M W ¢ OTPHIIATEILHBIM DIIEKTPHICCKUM 3apsAaoM —( o0pa3yeT OJHOIIEKTPOHHBINA aTOM BMe-

M JOJDKHA MOTJIOTHTH POTOH C UMITYJIbCOM, PABHBIM: ) ;1) 3

CT€ C O4YEHb TSKEJIBIM SIIPOM, HUMEIOLIMM MOJOXKUTEIbHBIN dIIeKTpuueckuil 3apsy +Q. OTHouieHWe BenudyuH (MOyIiei)
|E1| / | E2| sHepruu E1 MepBOro Bo30YKICHHOTO COCTOSHHS SJICKTPOHA, M SHEPTHH £, 3JEKTPOHA, HAXOSIIETOCS Ha MIeCTOH 00-
POBCKOIi OpOHTE paBHO: a) 2; 0) 3; B) 4,5; r) 6; o9, e)12; x)24;

53.6. Ecim pamwyc N-if G0poBCKOH 3IE€KTPOHHOH OpPOMTHI B OZHOYIEKTPOHHOM aTOME PaBeH INECTHAALATH Pajdycam
nepBoil GOPOBCKOM OPOHUTHI, TO OTHOWIEHUE Agn/Ap1 JUIMHBI BOJHBI jie Bpoiis alieKTpoHa, HAXOMAIIErocs HA N-i OpOuUTe K JJIMHE
BOJIHBI Jie Bpoiins aiekTpoHa, HaXOASAIErocs Ha MEPBOM OpOUTE, PABHO: a)0,25; 6)0,5 B)1, 12 ndi4

53.7. Eciu BennunHa (MOJIYJIb) |E1| SHEPTUH JJICKTPOHA, HAXOMSIIETOCs Ha TIEpPBOH OOPOBCKOM DIIEKTPOHHON OpOUTE
OJTHOBJIEKTPOHHOTO aToMa B 25 pa3 Gosblire BeuuuHbl (MOTYIIs) |En| SHEPIUH ICKTPOHA, HAXOAALIET0Cs Ha N-if OOPOBCKOM Op-
OuTe, TO OTHOILICHHE |L1| / |Ln| BEJIMYMH MOMEHTOB UMIYJIbCa JICKTPOHOB, HAXOISAIIUXCS HA MMEPBOM U Ha N-ii OOPOBCKUX OpOuU-
Tax, papuo: a) 0,2; 6) 0,25; 8)0,4; 10,5 n)l; e)2; x) 2,5; 3)4; wu)b5;

53.8.Ecmu BenmmuuHa L, MOMEHTa MMIIyJIbCca 3JIEKTPOHA, HAXOAAIIErocs Ha N-if 60pOBCKOH 3JIEKTPOHHON OpOHTE OJIHO-
3JIEKTPOHHOTO aToMa, B TPU pa3a OoJblle BEJUYUHBI L, MOMEHTa MMITyJlbca 3IEKTPOHA, HaXOISALIErocs Ha BTOPOH OOpOBCKOi
opbure, To oTHOLIEHUE I /r 2 paauyca N-i OpOUTHI K paguycy BTOPOM OpOUTHl PaBHO!

a)1/9; 6)1/6; B)1/3; r)l; m)3; €)6; x)9; 3)apyroi OTBET;
53.9.C yBenuuenueM Homepa N GOPOBCKOIl 2T€KTPOHHON OPOUTHI B OJHOIIEKTPOHHOM aTOME BEIMYKMHA CKOPOCTH Vi,

3JIEKTPOHA, HAXOAAILErOCA Ha 3TOM OpOUTE: a) yMEHBIIAETCS MPOTOPIHOHATBHO N,
6) YMEHBIIAESTCS IPOIOPLMOHATBEHO N°;  B) YMEHbIIASTCS IIPOIIOPLHOHANBHO N, T) HE H3MCHSCTCS ) BO3PACTAET MIPOIIOP-
MOHANBHO N, €) BO3PACcTaeT MPOIOPIHOHATBHO N, %K) BO3PACTAET IPOMIOPLHOHATEHO N,
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54.CnekTpajbHble CEPUH OTHOJIEKTPOHHOTO aTOMAa

54.1.Ha PUCYHKE CXEMATHUYCCKU 1/1306pa>1<em,1 CTallUOHAPHBIC 0p6I/ITI)I aToMa BoAopoaa CorjiacHO MO-
nenu bopa. Takxke yCIOBHO M300paykeHBI MEPEXOIbI DJIEKTPOHA C OTHOW OpOWTHI HA IPYTYIO, CONMPOBOXKIIAIO-
nirecst uermyckanneM (otoHa. Haumenbleli 9acToTe MCIMyIIeHHO-TO ¢oToHa B cepur [lameHa cooTBETCTBYET
CIIEMYIONIHNH Mepexo1 U3 TeX, YTO N300paKEHBI Ha PUCYHKE:
a) n=3-n=2; 6) n=2-n=1; B) n=4-n=3; r) n=5-n=2; 1) n=5-n=1;

TR Te
U BWN

54.2.Ha pucyHKe yCIOBHO M300paeHbl TIEPEXObI JJIEKTPOHA B OAHOIIEKTPOHHOM
aToMe ¢ 0JIHOM GOPOBCKON OPOMTHI Ha APYTYIO, COMPOBOKIAIOMIMECS UCITyCKaHneM (poTona. Cpeau Beex mepe-
XOJIOB, H300p@KEHHBIX HA PUCYHKE, HAMOOJNBIIEMY MMITYJILCY HCIYIIEHHOTO GOoTOHa B cepuu JlaiiMmana coot-
BETCTBYET CIIEAYIONIMIA Iepexon:  a) n=3-n=2; 6) n=2-n=1; B) N=4-n=3; r)n=5-n=2; ) n=5-n=1;

Te

I3
G ARGt

54.3.Tlepexon 21eKkTpoHa ¢ GOPOBCKOI OPOUTHI C TJIABHBIM KBaHTOBBIM YHCIIOM N Ha OpOUTY C IiiaB-
HBIM KBaHTOBBIM YHCJIOM N’ B aTOME BOJOPOJAA COOTBETCTBYET JIMHUU OJJHOM M3 CIIEKTPAJIbHBIX CEpUH M3ITyde-
Hu. [Ipy 5TOM MakcHMaJbHOH JJIMHE BOJHBI H3Iy4eHHUs B cepur banbMepa COOTBETCTBYET IIEPEXO:
ayn=co - n'=1; 6)nN=w -n'=2; B)N=0w 5 n'=3;
r)n=2-n'=1;, agn=4-n'=3; e)n=3-n'=2; x) N=3-5n'=1;, 3)n=4-n'=1;

54.4 MaxkcumainbHO# yactore ucnylieHHoro gorona B cepun JlaiiMana COOTBETCTBYET CIEAYIOLUIMIA MEPEX0]] JIEKTPOHA
¢ N-if 0OpoBCKO OPOUTHI aTOMa BOZOpOia Ha N' -0 opouUTYy:
ayn=o - n'=3; 6)n=w ->n'=3; B N=w-n=1l, 1)n=2-n'=1l;, mn=3-n'=2;, e)n=4-n'=3;

54.5.Tlepexon anekTpoHa ¢ OOPOBCKONW OPOUTHI C TJIABHBIM KBAaHTOBBIM YHCIIOM N Ha OPOWTY C TIaBHBIM KBAaHTOBBIM
qucIoM N’ B aTOME BOJOPOJa COOTBETCTBYET JIMHMM OIHOW W3 CHEKTPaJbHBIX cepuil maiydeHus. [Ipu sTom mepexomy
N=c - N'=3 COOTBETCTBYET CIICAYIOIIAS JUTHHA BOJIHBI M3MyUeHUS A (YKaXKHUTe TPAaBUIIBHBIN OTBET):
a) MUHUMaJIbHAs B cepun Jlaiimana; 0) MakcumaibHas B cepuu JlaliMana; B) MUHUMaNbHAs B cepun bansmepa;
r) MakcuMasbHas B cepur banbmepa; 1) MUHMMaibHas B cepuu [lamena;  e) MakcuManbHast B cepuu [lamena;

54.6.Tlepexon 2y1eKTpoHa ¢ OOPOBCKOM OPOWTHI C TJIABHBIM KBaHTOBBIM YHCJIOM N Ha OPOWTY C IJIAaBHBIM KBAHTOBBIM
9gpciIoM N’ B aToMe BOJAOPOJAa COOTBETCTBYET JIMHUHM OIHON M3  CHEKTPANTbHBIX cepuil m3nydeHus. llpm ToM mepexomy
N=3 - N'=2 COOTBETCTBYET CIICAYIOMIAs BEIMIMHA UMITYJIBCA HCIYIIEHHOTO (POTOHA (BBIOEPHTE MPABUIIBHBIN OTBET):
a) MUHUMaJIbHas B cepum JlaiiMana; 0) MakcuMajbHas B cepun JlaiiMana; B) MUHUMalbHas B cepur bansmepa;
T) MakcUMaJbHas B cepun banbmepa; 1) MUHMMambHas B cepun [lammena;  e) MakcuMmansHas B cepuu [lamiena,;

55. (I)OpMyJ'l])I KBAaHTOBAaHUS MOMEHTA UMITYJIbCAa H MATHUTHOI'O MOMEHTA 3JIEKTPOHA

55.1. 3nektpon HaxoauTcs B oaHON u3 O — mog000sI0uek aToMa. YKaXHUTe, KaKHe U3 MEPEUYUCIICHHBIX HUKE 3HAUCHHM
MOKeT MPUHUMATH MPOEKIIHs BEKTOpa OPOUTAIHHOIO MOMEHTA MMITYJIbCa STOTO AJIEKTPOHA HA HAMPABIEHHWE Z BHEIIHEro Mar-
wutHoro moyisi:  a) —h u 3i; ©6)O0wu 4h; B)Ou3n; r) -2huh; n) hwudh;

55.2.Ha pucyske npuBe/ieHa 0J{Ha U3 BO3MOXHBIX OPHEHTAIMN BEKTOPa OPOUTAILHOIO MATHUTHOTO MOMEH- z
Ta Py, MEKTPOHA U3 MHOTOAIEKTPOHHOIO aTOMa. YKaXUTE IEKTPOHHYIO I0J000I0UKY, B KOTOPOIl HAXOAUTCS STOT zﬁﬁ
311eKTpoH (Mg — MarHeToH bopa, Z— HanpaBieHHe BHEIIHEr0 MarHUTHOTO HOJI): _ SB 7
a) g —mogobomouka; 6) d —momobonouka;, B) P — 1M0a000I0UKA,; “2Hg M

r) s—momoGosouka; na) f —momobGonouka; €) HET IPaBUIBHOIO OTBETA,

55.3. Ha pucynke npuBe/ieHa 0JHa M3 BO3MOXKHBIX OPUEHTAIMH BEKTOPAa OPOMTAILHOIO MOMEHTA UMITYJIbCa JIEKTPOHA

W3 MHOTODJICKTPOHHOTO aTOMa. YKaKHTEe 3JIEKTPOHHYIO T0000I0YKY, B KOTOPO#l HAXOMUTCS 3TOT 3JIeKTpoH (/i — 1mo- z
crostnHas [nanka, Z— HanpaBjeHHe BHEITHErO MArHUTHOTO OJIA): 2h4 4.
a) g —mogobomouka; 6) d —momobonouka;, B) P— 101000I0UKa; g L
r) s—momoGosouka; na) f —momoGoiouka; €) HET MPaBHIILHOIO OTBETA, _5%

55.4.Ha PUCYHKE YKa3aHbl BC€ BO3MOKHBIC OPUCHTALlUU BCKTOpaA Op61/ITaJ'II)HOFO MAaroMuTHOroO MOMCHTA JJICKTPOHA U3
MHOT'O3JICKTPOHHOI'O aToOMa OTHOCHUTCIBHO OCH Z, HaHpaBHCHHOﬁ BIOJIb JIMHUT WHAYKOUW BHCIOIHETO MAarHUTHOTO IIOJIA

(Mg —marueroH bopa). Benmunna aToro Bekropa paBHa:  a) 3{lg; 0) \/EUE ;' B) \/éus ;1) J152u5;  n) \/1—2L1]3 ;

55.5. OtHolleHre BeIWYUHBI (MOIYJsd) BEKTOpa OPOMTAJIBHOIO MOMEHTa MMIIYJIbCa DJIEKTPOHA, HAXOMSANIErOCs B
59 — mogo6onouke Bo30YKIEHHOTO aTOMa, K MAKCHMAaIFHOMY 3HAUCHHUIO BEJMYHHBI (MOYJIS) MPOEKITMH 3TOTO BEKTOPA Ha OCh Z

pasna: )1 6) {4/3; B)52; 1) F2; ) JH4; €25 =) 5;

55.6.OTHOWIEHHE BENUYUHBI (MOIYJI1) MAKCHMAIBHOTO 3HAYCHHS POCKIMU Ha OCh Z BEKTOpa OPOUTATIEHOIO MOMEHTA
MMITyJIbCa AIEKTPOHA, Haxosmerocs B 4f — momobosouke atoma, K MOAYITIO MPOSKIUK BEKTOpPa CIIMHOBOTO (COOCTBEHHOT0) MO-

MEHTa UMITyJIbca 3TOT0 3JIEKTPOHA Ha Ty e och paBHo: a) 1; 6) 2; B)3; 1) 4; 06, €8 x)9;



51
55.7. OtHouIeHHe BETMYUHBI (MOIYIISl) MAKCUMAIBHOTO 3HAYCHHS MPOSKLUUH HA OCh Z BEKTOpa OpOUTAILHOTO Mar-
HUTHOTO MOMEHTA JJIEKTpOHa, Haxojsiierocs B 4f —nomgobonouke atoMa, K MOIYJIIO MPOSKLUH BEKTOpa CIIHHOBOTO (COOCTBEH-

HOI'0) MAarHMUTHOI'O MOMEHTA TOr0 DJIEKTPOHA HA Ty e och paBHo: a)1l; 6)2; B)3; 1)4; m)6;, €)8;, k)9

55.8. OtHolIeHHe BeMMYHUHBI (MOIYJS) BEKTOpa OPOMTANBHOrO MArHHTHOTO MOMEHTA JJICKTPOHA, HAXO[SLIErocs B
3d — mogo6onouke aToMa, K BenudrHe (MOIYI0) CIIHHOBOTO (COOCTBEHHOT0) MATHUTHOTO MOMEHTA 3TOTO 3JIEKTPOHA PABHO:  a)

1; 6)V2; B)V3; 1) V6; 1) V8; ¢)3;

56.3anoHeHue JJICKTPOHHBIX non0060J1049ek CucreMa KBAaHTOBBIX YHCET

56.1. Ykazanusle nasee 1m01000704KH aTOMa ypaHa 3aloJIHEHbI 3JIEKTPOHAMH MOJIHOCTHI0. OTHOIIEHHE YHCIIa JJIEKTPO-
HOB B 4T —10m0005104Ke K YHCITy 3JIEKTPOHOB B 2P — MOA000JI0YKE PaBHO:

a)l,5; ©0)1,67; B)2;, 1)2,33; n)267;, ¢)3; x)4; 3)6;

56.2. Vkaxure Benuunny AN, Ha KOTOPYIO OTIMYAETCS YUCIIO JIEKTPOHOB B MOJHOCTHIO 3amoiHeHHbx 3d — u 25— no-
J000JI0YKaX MHOTOJIEKTPOHHOr0 atoma: a) 2; 6) 3; B) 4; 1) 6; m) 8; ¢) 10; x) 12;

56.3.Ykaxurte Bce 0003HaUCHUSI [10J000I0OYCK MHOTOICKTPOHHOTO aTOMa, KOTOPBIE 3aIMCAHbI C OIIHOKOM:
a)ls, 6)3p; B)2d; r)4d;, n)3s, e)5f; x)3d; 3)ommboK HerT;

56.4. 0005104k MHOTOJIEKTPOHHOI'O aToMa C TJIABHBIMH KBaHTOBBIMH 4uciamu N=4 u N=3. Pa3HOCTH YMCeN 3aI1oJ-
HSIONIMX MX DJIEKTPOHOB paBHa: a) 1; ©6) 6; B)8; r)10; n) 14; e)16; x)20; 3)24; un) 32,

56.5.B 10JIHOCTELIO 3aII0JIHEHHONW 00070YKE THIIOTETUYECKOTO MHOTO3JICKTPOHHOTO aTOMa C I'NIaBHbIM KBAHTOBBIM YHC-
amoMn=5 HaxXoguTcs Nl DJICKTPOHOB. Nz — YHUCJIO DJICKTPOHOB B nocneaHeﬁ HO,HO60J'IO‘IK€ 9TOH 000JOYKH C MAaKCHUMAaIbHEIM
3HAYCHUCM Op61/ITaJ'II)H01"0 KBAHTOBOI'O YHUCJIa. Y KaXUTE MpaBUJIbHYIO BEJIMYMHY OTHOLICHUSA Nl/ N2 .

5 9 9 50 25 25 32
1, 6)—; = = — — — —
a) )4 B)5 r) - n) 9 €) - ) 9 3) 9

56.6.006010uKa THIIOTETUYECKOIO aTOMa C IIaBHLIM KBAHTOBLIM YHCJIOM N = 6 IHOJHOCTHIO 3aIIOJIHEHA QJICKTPOHAMMU. B
HO,H060.]'IO‘~IKaX 9TOH 00OJIOYKH C MAKCHMAJIbHBIM U MUHUMAJILHBEIM BO3MOXKHBIM 3HAYEHHEM Op61/ITaJ'H>HOFO KBaHTOBOI'O 4uCJia
HaXoJuTCs, COOTBETCTBCHHO, Nl n N2 3JICKTPOHOB. Ykaxure BCJIMYMHY OTHOLICHUSA Nl/ N2 .

a)ll; 6)10; B)9; )8, m7; €6; k)5 3)4; un)3; K2

56.7.Eciu He y4UTHIBATH BIUSIHUE COOCTBEHHOTO MArHUTHOIO MOMEHTA JJIEKTPOHA, TO MPH BKIFOUEHUU BHEIIHETO Mar-
HHUTHOTO TIOJIsl SHEPTeTHUECKHUI YPOBEHb 3JIEKTPOHA, Haxoasmierocs B 5f— momo6osouke Bo30ykICHHOTO aTOMa BOJ0OpO/Ia paciie-
IIATCS HA ..... OTyPOBHEH: a)2; 0)3; B4, 15 16, €7, x)8; 3)9; u) l1l0; «)12;

57.BoanoBble pyHkuuu. YpapHenue llpennnrepa

57.1. MI/IKpO‘IaCTI/IHa ¢ Maccoi m HaXoJIUTCsA B CTAlMOHAPHOM IMOTCHUHUAJIBHOM IIOJEC, a €€ COCTOSIHHE OIHMCBIBACTCS

BOJIHOBOH (yHKITHEH qJ(X) , 3aBUCSIICH OT KoopAwHATHI x. Ecmu 7 =1, 05510 JIx [¢, TO KHHETHYECKYIO YHEPTUIO YaCTHIIBI

. _ 0 dw(Y), _ —om dPy(x) | 5 ¢

MOJHO BBIYHMCIIHTb U3 COOTHOLICHUS. ) Ex—mﬁ, 0) EK—W(X)W, B) EK—W,
5 ) N _ 0 dA(N). _om dW(X) .
D& ey a2 P 5T a9 TR ax

57.2. MukpouacTuiia HaXOJUTCS B CTAIIMOHAPHOM HOTCHIIMATBHOM I0JIe, B KOTOPOM MMEET MOTCHIIUANBHYIO YHEPTHIO

U (x, Y, Z) 1 TIOJIHYIO DHEPTHIO E, a e€ COCTOSHUE ONMMCHIBASTCS BOJIHOBOHM QyHKIHEH ) (X, Y, Z) .Ecim 7i=1, 05510 Jk[E,a
2

Wy

A — nuddepernmanbHeii oneparop Jlamraca, To Maccy M YaCTHIIBI MOKHO BBIYHCIUTH U3 COOTHOIICHHUS: a) M= m mE

2(E-U 2(U-E 2 2 2
6) m:uﬂ, B) ngﬂ, F) m:higi, I[) m:hiﬂ, e) m:LE&]
h? 1l n? 1] 2(U-E) Ap 2(E-U) 2(E-U) Ay
57.3.CocrosiHre CBOOOIHON MHUKPOYACTHIIBI OMKMCHIBACTCS BOJHOBOM (hyHKIMEH LIJ(X) = ACOS( kx), rae A u K — mocro-
SIHHBIE BEJIMYMHBI, MaCCa YaCTHIBI PaBHA M, a €€ nosHast sHeprus pasHa E. [TocTosiHHy0 K MOXHO BBIYKCIIHTH M3 COOTHOIICHHUS,

e 7 =1,05510% [x (¢ a)k:——“thE; 6)k=%/%; B)kz—“zh”"z; N k=-t /Z—E‘

/]

57.4. TlomHas »Heprusi cBOOOMHOW MHUKpodacTHII paBHa E. EE cocTosHHE OMHMCHIBAETCS BOJHOBOH (yHKIHEH
ljJ(X) = Cexp( io x) , rie C ¥ 0— MOCTOSIHHBIE BEJIUYUHBI, | — MHMMAs eIMHAIA. Maccy M YacTUIBI MOXHO BBIYUCIUTH U3 COOT-
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72 22 72 o252

omenus (7 =1,05510% Ik [¢):  a) m= ;. 6) m=- ; ms-———; m= ;
Horrexus ( Ix[¢) ) e ) oE B) " r) oE

57.5. CoctosstHust OBYX CBOOOJHBIX JJIEKTPOHOB OIHMCHIBAIOTCS BOJHOBBIMH (HYHKITASIMHU LlJl(x) = Aicos( k1X) u
W, (X) =A COS( k2X) , rae Ay, Az, Ky n Ky — nocrosinabie BenmuuuHbl. M3BECTHO YTO 9JIEKTPOH C BOJIHOBOW QyHKuuei ; uMmeer

TOJIHYIO SHEPruio E1. YKaxKuTe, Kakoii 10JuKHA ObITh MOJHAS SHEPTHs JIEKTPOHA C BOJIHOBOI QyHKimer Y, , ecn K, =k /2:

E E E
a) Ezzl—é; 6) E2=El; B) E,=2E; T) E2=Zl; n) E, =4E;

57.6. BonmHoBasi (yHKIHs, OIUCHIBAIOIIAS COCTOSHME MHKPOYACTHIBI, ABIKYIICHCS BIOJIb OCH X, UMEET BUJ
U] (X) =A ;lcos( kx) , e A u K — mocrosiiHbie BeTnYuHbI. [[T0THOCTh BEPOATHOCTH 0OHAPYKEHUSI YACTHIIBI MAKCUMAJIbHA B TOY-

. Tt Tt Tt Tt
K€ C KOOpAMHATON:  a) X=§; 0) XzE; B) x:E; r) X:E; 1) XzE;
57.7.BonuoBas (yHKLHS, OMUCHIBAIOMIAS COCTOSHHUE MUKPOYACTHIBI B LEHTPAILHO-CHMMETPUYHOM IOJE, UMEET BUJ

1] (r) =A Eaxp(—krz) , Te A 1 K — moCTOsTHHBIE AEHCTBUTENBHBIE BEIMYMHBI, I — PACCTOSIHUE [0 HEHTPAIbHON TOUKH. [1I10THOCT
BEPOSITHOCTH OOHAPYKEHHUS YACTHUIIBI HA PACCTOSIHUU I OT LEHTPAIbHON TOYKH paBHA:  a) ATA%r2 exp(—kr 2) ;
6) A? exp(—2kr2) ;. B) 4TIA® exp(—krz); r) A? exp(—krz) © n) 4TiA? exp(— 2kr2); e) 4mA%r? exp(— 2<r2);

57.8. CocTostHre MUKPOYACTHIIbI, IBMXKYLIEHCS B OTPaHUYEHHOM LIEHTPaJIbHO-CUMMETPHYHOM IOJIE, ONUCHIBAETCS BOJI-
HOBOW (yHKITMEH ) (r) = A/ r?, rae A — KoHCTaHTa, a I — paccTosiHUE 10 MEeHTPaTbHOW Touku. OTHOIICHWE TUIOTHOCTH BEPOST-
HOCTH OOHApY)KCHHS YaCTHI[BI B TOYKE C KOOPAUHATON I K IUIOTHOCTH BEPOSTHOCTH € 0OHapyXeHus B TOUKE I, paBHO (yka-
6 4 2 2 4 6
, : 2] . 2], 2] . 1. . h. :
’KUTE NPABUIIbHBIN OTBET): a)|— ;0 |—|:8)|— ;DL n|—|;e|—]|;: x|—]|;
r

£ r r ra 2 P

57.9.Cocrosnue MUKPOYACTULIBI, ﬂBHﬁ(ymeﬁCﬂ B HECHTPAJIbHO-CUMMCTPUYHOM I10JIC, OMMUCBIBACTCA BOJIHOBO (l)yHKIIPIeﬁ
ljJ(r), rae I — pacCTosiHUE 10 IIeHTpaHLHOﬁ TOYKH. BepOﬂTHOCTL 06Hapy)KeHI/I${ YacTUlbl B OGLGMG, OTrpaHUYCHHOM YCJIOBHUEM

0<r <a ompemensercs COOTHOMIEHHEM (YKAKUTE MPABHUIILHEIN OTBET):
a a a a a

a) f4m2w2dr ) Il]szl’ ) f4m2w*wdr : 1) j4mp2dr ;0 qu*qur;
0 0 0 0 0

58. MukpoyacTuia B NpsiMoyroJibHOI MOTEHIUAILHOI siMe

58.1.Mukpouactuia ¢ Maccod M HaXOJUTCS B OJHOMEPHOH MPSIMOYTOJIbHOM MOTEHIUAIBHON sIME HUpHUHBI L U
¢ OECKOHEYHO BBICOKMMH CTEHKaMH. /IBa pa3peIIeHHbIX COCTOSHUS 3TOW YaCTHIB ONMCHIBAIOTCS] BOJTHOBBIMH (DyHKIUS-

m
MH, HMEIOLIUMH BbIpaxeHust Y, (X) =\/%sin? u Y,(x) =\/%sin4Tnx . Ecim 2 =h/2m~ nocrosnnas [nauka, To Be- ' X
nuuyHa (MOAYJIb) Pa3sHOCTH 3HAYEHHMIt SHepruu A E 4acTHIBI B 3THX COCTOSHMAX PaBHA! 0 L
™h? . 3mh? | 5eh? 4aTh? orth? 61CH?
a) ——; 6) > B) > ) —— A) > €) ——
2mle 2mle 2mlL mL 2mlLe mL

58.2.MukpouacTuia ¢ Maccoii M MOXKET HAXOIUTHCS B OJTHOMEPHOH MPSIMOYTOJIbHON MOTCHIIMATBHON SIME IIIH-
pUHBI @ ¢ OECKOHEYHO BBHICOKMMH CTECHKAMH. B IIEPBOM BO30YKICHHOM COCTOSIHUW U BO BTOPOM BO30YKICHHOM COCTOSI-
nud. Bennunna (Moayiis) pasHOCTH 3HaueHUi Heprud A E 4acTHIbl B IEPBOM M BO BTOPOM BO30YKIEHHOM COCTOSIHH-

2 2 2 2 2 2
sx pasHa (7 = /21— nocrosunas [nanka):  a) T[Z—h ) 3 ; B) UL ; T) T i o ;e 12rc ;
ma’ 2ma’ 2ma’ 2ma’ 2ma’ 2ma’
58.3. MukpouyacTuia ¢ Maccoil M HaXOUTCA B OJHOMEPHOH NPAMOYTOJNLHON MOTEHIHMAIBHON AME WHPHHBL @ 77

¢ GECKOHEYHO BBICOKMMH CTEHKAMH M [IEPEXOAUT U3 YETBEPTOTO BO3DYKIAEHHOTO B OCHOBHOE COCTOsiHUE. IIpu 9TOM OHA 7 m
MCIyCTHT (DOTOH C dHEprHUeH, paBHoit (7 = h/ 21— noctosnnas [nanka): <

3reh? 412H? 15122 1212n? 24r2h? bt
a) ——; 0) i B) ;T ——— I ———;

2mée? ma? 2ma’ mal ma?

58.5.MukpouacTriia ¢ Maccoi M HaXOAWTCSA B OAHOMEPHOH MPAMOYTOJbHON MOTEHIMAILHOMN SIME IMUPUHBL & € 0eCKOo-
HEYHO BBICOKMMH CTeHKaMH. [lepexo/s u3 mepBoro Bo30yXIEHHOTO B OCHOBHOE COCTOSIHHE, OHa HCITyckaeT ¢poToH. Ecnu u Bemn-
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YMHA Macchl M, ¥ HIMPHHA MBI @ YMEHbBIIATCS B JJBa Pasa, TO YHEPrHs TaKOro (OoTOHa!
a) yenuuutes B 16 pa3; 0) yBenuuurcsi B 8 pa3; B) yBenuuuTcs B 4 pa3a; T) YBEIHMYUTCS B 2pasza; [I) HE H3MEHHUTCS,
€) YMEHbILINUTCA B 2 pa3a; ) YMEHbIIUTCS B 4 pa3a; 3) yMeHbIIUTCS B 8 pa3; i) ymeHbLuTcs B 16 pas;

58.6. MukpodacTia ¢ MacCoil M, HAXOISIIASACS B OZHOMEPHON HPAMOYTOJIbHOW MOTEHIIMAIBHON sMe MIMpPUHBI L ¢
0ECKOHEYHO BBICOKMMH CTCHKAMH, UMEJa HaWMEHbIIEEe Pa3pelICHHOS 3HAUCHHUE SHEPTHH. YKaXHUTE BBIPAKECHUE JUIS MMITYJIbCa
(hoTOHA, KOTOPHIi JOKHA MOTIOTHT 3TA YaCTHUIIA, YTOOBI OKa3aThCs HA pa3peIICHHOM HEPreTHYCCKOM YPOBHE, JISKAIIEM HEro-
CPEJICTBEHHO HaJl OCHOBHBIM SHEPIETHYECKUM YPOBHEM (C— CKOpOCTh cBeTa, /1 = h/2T1— nocrosiunas [Tnauka):

3rh’c 32 °h? ehc . 3en?
a) > O 5, B 5 0 s M)
2mL 2mlc 2mlc 2mL amlc

59. KBaHTOBBIi rApMOHHUYECKUI OCHUIIISITOP

59.1.0x1HOMEpHBII KBAHTOBBIM FAPMOHUYECKUN OCIHIIIIATOP, IIEPEXOS ¢ OJHOTO YIHEPTETHUECKOTO YPOBHS HA COCETHHIMA
SHEPreTUYECKHH YPOBEHb UCITYCKACT WIIM MOTIOMAeT GOTOH C [UKIMIECKOH YaCTOTOH (0. YKaKUTE MPaBUIBHOE BBIPAKECHUE IS
SHEPTUH 3TOTO OCHUJIIATOPA B TPETHEM BO30YKIECHHOM COCTOsIHMH, ecin fi =1,055110 34 Jox [
a) 3nwy2; 6) 2hw; B) 50Y2; 1) 3hw; 1) 7ThwY2; n) 9wy 2;

59.2.CobcTBeHHAs LUKINYECKasi YaCTOTa OJHOMEPHOT0 KBAHTOBOTO TapMOHHYECKOTO OCLHIUIATOpPA PaBHA M. DHEPTHs
HEKOTOporo ()OTOHA paBHA SHEPTHH IITOTO BO30YKIEHHOTO COCTOSHHSA JAHHOTO OCHMILIATOPA. LIMKiIMYecKkas 4acToTa g 3TOTrO
(oToHa paBHa: a) 50/2; 0)3w; B)9/2; r)50; n) llw/2; e¢)1l0o; x)1lwe;

59.3. MukpodacTriia HaxOIUTCs B OJHOMEPHOM MOTCHIMAIBHOM siMe, TAe e€ MOTeHIHAIbHAS SHEPIUsl HMEET CIIeIYIO-
HIYI0 3aBUCHMOCTH OT KoopauHatel: U =K X2 / 2, roe k =const. Ornomenne E": E': E Tpex cambIX MajbIX paspelieHHbIX
3HAYCHUI SHEPrHU YaCTHIBI B 3TON sime paBHo:  a) 2:1:0;6) 3:2:1; B) 6:3:1; r) 5:3:1; n 4:2:1;

59.4. Muxkpoyactuma ¢ MacCoii M HaXOOUTCS B CTAI[MOHAPHOM COCTOSHMH B OJHOMEPHOM MOTEHIHAILHON siMe, rae ¢é
MMOTCHIIMAbHAS JHEPTUS WMEET CIEAYIONIYI0 3aBHCHMOCTh OT KOOpAWHATHI: U :kx2/2, rae k =const. ¢— ckopocTh cBeTa,

h=1,055110 34 JIx [¢ . Haumenpiasi BeMYnuHa UMITYJIbCa (POTOHA, KOTOPBIA MOXKET MOTJIOTUTh YacTHIIA, PABHA!

N N A RN L RN LR

59.5. OnHOMepHBII KBAaHTOBBIM MAPMOHHUYECKUN OCIHHILISATOP MEPEXOAUT U3 TPETHEro BO30YKICHHOTO B OCHOBHOE CO-
cTOsiHME, Uctryckast poToH. OTHOLIEHHE YHEPIHU 3TOT0 POTOHA K IHEPTUU OCHOBHOTO COCTOSIHUSI JAHHOTO OCLMIIISTOPA PABHO:
a)l; 0)2; B)3; N4, 05 €6 x9; 3)10; u)l1l2; k) 18;

59.6. /InmiHa BoHBI GOTOHA PaBHA Ay, @ BHEPIMsS 3TOro (GOTOHA paBHA 3HAYEHUIO IHEPIUH YETBEPTOTO BO30YKIEHHOTO
COCTOSIHHSI HEKOTOPOT'O OJTHOMEPHOTO KBaHTOBOT'O TaPMOHHYECKOTO OCLIIUIATOPA. YKaKUTE BBIpOKEHUE U1l COOCTBEHHOM IHMK-
. _ 41C | 21C | 21C ™ | Ay .
JIMYECKOM YaCTOTHI ® JAHHOTO OCHWJIATOpA: a) W=——0; 0) W=——; B) W=—; TI) W=—; 1) W=—0"};
9 9 A 2\ 21C
¢ ¢ ) )
59.7. Vkaxure BenuunHy otHoueHnst Ez/Ey oHepruu tpetbero Bo30ykICHHOTO COCTOSHHS HEKOTOPOTO OJHOMEPHOIO

KBAaHTOBOI'O TapMOHUYECKOI'0 OCHUJIJIATOPA K S9HEPTUU BTOPOT'O B036y)KI[eHHOFO COCTOSHHUSA 3TOI'O ocumms{Topa:
a) 3/2; ©)9/4; B)7/3; r)6; n)7/2; e)7/5 x)7/4 3) 4/3; wu) 3;

60.3aKoH pagHOaKTHBHOIO pacnaaa

60.1. B navanbHbIi MOMeHT Bpemenu t=0 pannoakTuBHBIA oOpasenl (N a) N 6) tN __ B) N NN )
umen Ng simep. Ykaxute rpaduk 3aBucuMoctd unciia N pacnaBmmxcs saep — 4 5 ¢/ { / /

3TOro o0Opasia ot BpeMeHH t:

60.2. Ykaxwure, Kakas 4acTh aTOMHBIX SEP PaIMOAKTUBHOIO BEIIECTBA PACIHANAETCA 32 BPEMS, PABHOE TPEM IIEPHOIAM
noiypacmana:  a) 1/2; 6) 2/3; B) 7/8; r)3/4; n)3/8; €)1/3; x)1/8; 3)1/2;

60.3.I1epuoasl monypacnana saep paJAnoaKTUBHBIX H30TomoB “1” u “2” paBHbI, cooTBeTcTBEHHO, 73 = 2¢ u 1, = 6¢. B
HavyaJIbHBIH MOMEHT BpeMeHH to = O umcio suep 060ux U30TONoB B 00pasie onuHakoBo. K MoMeHTy Bpemenu t = 6¢ oTHOIIEHHE
YHCIIa COXPAaHUBIIMXCS S/IEP IEPBOTO M30TOIA K YHCITY COXPAHHMBLINXCS sIJIep BTOPOTO M30TOIA OyIeT paBHO:

a) 1/4; ©6) exp(3); B) 1/2; 1) exp(-3); n)8; e)4; x)1/8; 3)2;

60.4.B HauanbHBIH MOMeHT BpeMenH t = O paguoakTuBHbIT 06paser nmen 8- 13° smep. B MoMeHT t = 2 C B Hem coxpa-
anock 4-16° simep. CKONBKO PafMOAKTHBHBIX SIEP COXPAHUTCS B 5TOM 0o0pasiie B MOMEHT BpeMeHH t = 8 C  @bibepute mpa-
BUIBbHBI otBeT):  a) 2:1G% 6) 5-10°% ) 10°% 1) 6,93-16% 1) 1,5-16% ¢)2,5-16%

60.5.B nauanbublii MoMeHT Bpemenu tp = O B oOpasue conepxkanock Ny siiep HEKOTOPOTro PaJHOaKTUBHOTO HU30TOMA C
nepuojom moiypacnaga T =2 ¢. Coycrs kakoe Bpemst B o6pasite pacnagercst TNo/8 simep manHoro usotona (yKaxuTe IpaBUilb-

HBId oTBeT)?  a) 2¢; 0)3c¢; B)4c; r)6¢; n)7c, e)8c; x) 1ldc; 3)16¢;
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60.6.B HauanbHbli MOMeHT BpeMenn t = O paguoaxTuBHbIA o6pazen uven 8- 1G° sxep. B Moment t = 0,5 C B Hem

pacnanoch 4: 16° sinep. CKOJIBKO PajMOaKTUBHBIX SIEp pacmajercsi B 9ToM o0pasiie K MOMEHTY BpemeHu t = 2 C  @bibepute
MPaBUIILHBINA OTBET): a) 4- 16° 6) 5 13% B) 7- 16°% r) 3,75 16 n 7,5 16°% e) 3,5 16%

60.7.B moment Bpemenu t = 0 B 00Opasiie HAXOAWIOCH B JBa pa3a OOJIbIIE SAEP MEPBOr0 PATHOAKTHBHOIO H30TOIA C TIe-
puojoM noiypacnaga T =1 C, ueM saep BTOpPOro paHOaKTUBHOIO U30TOINA C IEPUOAOM Hoiypacnana T, =2 c.Yucno eme He

pacmaBmmxcs saep 000MX H30TOIOB B 3TOM 00pasle OKaXeTCs OJUHAKOBBIM B MOMEHT BPEMEHHU:
a)0,5¢; 6)1c; B)2c¢; 1)3¢c; m4dc;, e)6c¢; k) 8¢, 3)UHCIO IaEp HE CPABHAETCS HUKOT/IA,

61.Cocras siapa, a-, B-, y-pacnag. JHepreTudecKuii BBIX0J PeaKIMH Paclajia aTOMHOIO siApa

61.1.Yactuusr 1) a-usnyuenus; 2) B-usnydenns; 3) y-usiiydeHus; 4) HEUTPOHBI IIPOJIETAIOT 00JACTh, B KOTOPOM CO31aHO
YCKOPSIOIIEE IEKTPUUECKOE TI0JIE ¢ Pa3HOCTHIO MOTeHIUanoB A@. Hanbobllee npupalieHie KAHETUYECKOH SHEPIUHM TOCIE TIPO-
XOJKJIEHHS DTOTO MOJIs TOJIyYaT YaCTUIIBL, &) y- U3JIyueHHs;  O) B-M3IydeHus;  B) O-U3JIyYEHHs, TI) HEHTPOHBHI,

61.2.B pesyspTare sIepHBIX pacnanoB ucmyckawres: 1) o-usnydenue; 2) f-usnydenue; 3) y-usnyueHue; 4) HEHTPOHBI.
Cpeau nepeyrclieHHbIX IPOAYKTOB paciaja HauMeHbIIei NpOHUKaroleld cnocobHocThio o0nanaer: a) 1; 6) 2; B) 3; 1) 4;

61.3.B pesynbrare sAEpHBIX PACHAA0B HCITyCKAIOTCS YaCTHLBL: 1) 0-U3IydeHHs ¢ Maccoil My ; 2) B-u3mydeHust ¢ Maccoit

ms; 3) y-u3IIy4eHUs ¢ MacCoi m,; 4) HeliTpoHbI ¢ Maccoi My, . Hago paccTaBuTh Macchl 4acTHIl JaHHBIX M3ITyYCHUH B MOPsAKe
yObiBanusi (BbIOEpUTE IPABUIIbHBIA OTBET): @) M, > My > M > 1R; 6) My >N > M > Mm; B) My >my > M > m;
r) m,>ng>m>rg; ) m,>ng>ng > m; e) My >Ny > m>m;

61.4.TIpeBpaineHue sapa Xé B SIIPO Y?_l COOTBETCTBYET:

a) o - pacmany; 6) y-pacmany; B) B~ —pacnany; r) B - pacmany;

61.5.51apo n3oromna ypana U235 HCIBITBIBAET O-pacraj ¥ IIPEBPAaIIaeTCs B AAPO:
-2.21p yp 92 P JI 1 IPEBpaI Apo.

a) Pagf5; 0) Pagi’l; B) Th 385; r) Pugif’; ) Thgg’l;

61.6.511p0 0IHOTO M3 U30TOIIOB PEHUS R6182 HCTIBITBIBACT B+ — pacmaj 1 ImpeBpariaeTcs B SIpo.
-0.711p0 Of p 75 p M peBpalil Apo.

182, 178, 178. 182, 182. 178.
a) 0576 ; 0) W74 ; B) Hf72 ;1) W74 ;) Ta73 ;e) Ta73 ;

61.7.npo ypana U 525 HCIIBITBIBAET MOCIIEIOBATENIFHO CHAYANa MMPOIECC (-pacraa, a 3aTeM Tpoiece [3 — pacmana u

NpPEBPAINAETCS B AAPO.  a) Pagi’l; 0) Pagfs; B) Acggl; r) PuSﬁS; n) Th Sgs; e) Th ggl;

61.8.apo uzoromna ypana U Sgo HCIIBITBIBAET IOCIIEA0BATENLHO JIBA MIpoLiecca 3 — pachaja U peBpaIiaeTcs B sapo;
240, 240. 236. 236. 240, 236,
a) Pag;; 0) Pug, ; B) ACgg ; 1) Thgy s 1) Thgy'; €) Pag;™;

61.9.TIpoucxoauT mpeBparieHue sapa Xé B PO Y?_’;’ . OTO0 mpeBpallieHNe BBI3BAHO CICAYIONIUMU SIIEPHBIMU peak-
upAMH.  a) O — pacmagoM; ©6) 00— u B —pacmagoM; B) B~ — pacmanom;
r) 0— u B —pacmagom; 1) d— u y-pacmagom; e) B* —pacmamom;
61.10.M — cymmapHast Macca €IIé He paclaBIInXcs saep 00pasia, 00JaaroIIero eCTeCTBCHHOM PaiOoaKTHBHOCTRIO;

Q — BBIZICNHUBIIASACS B Pe3yNbTAaTe BCEX SACPHBIX pacmagoB SHeprus (Temno); C — CKOpOCTh cBeTa. Ilociie OKOHUYaHUs pacrasoB
CyMMapHas Macca BCeX MPOTYKTOB paciiajga Ha4aJbHBIX saep OyneT paBHa:

ayM, 6) M +Q/02 ; B) M —Q/02 ;1) Q/02 —M; 1) HET NPaBHILHOTO OTBETA,

61.11.DHepreTuueckuii BBIXOJ pacnaja siipa paJloakTHBHOIO M30TOMNA C MEpHOJIOM moiypacnaga T =2 ¢ paseH £;. K

MOMEHTY BpeMeHH t =8 ¢ 3a cyeT pacmaja 3THX sIep BbIeIoch Tewio Q. B HavanbHbil MoMeHT ty =0 wucrno simep uzorona
OIPENENSIIOCH COOTHOLIIEHUEM: a) Q/E;; 0) 8Q/7Ey; B) QMAE;; 1) 4Q/3E;; n) 4Q/E;; e) 16Q/15E;

61.12.B HavanbHBIH MOMEHT B 00pasiie HaXOAUIOCh 40107 sIIep PaJOaKTUBHOTO M30TOIA C MIEPHOAOM TOTypaciaa
T = 1c. 3a mocnenyromuii HHTEpBAI BpeMeHd At = 2 ¢ 3a cdeTr pacnaja 3THX saep Beiaenmioch Termto Q =3 Jx . DHepreTrde-

CKHi1 BBIXOJI Pacraja siipa JaHHOTO W30TOMA PaBeH: a) 10_22,/:[)K; 0) 2010 22 IIx; B) 501023 Jix; 1) 1,330 22 Tk,



55

61.13.Ha pucyHke nokazaHa o0JacTh CyLIECTBOBAHHUS [3 — aKTUBHBIX siJep, rae Z — NOPSIKOBbIA HOMED 17 77
I =4B

onementa, N —uucio HeHTpOHOB B sape. Jluuus Z = Z; cooTBeTcTBYeT [3— CTAOWIBHBIM s1paM, HE HCIBITHI-

BarommM [3— pacmaz. [Ipu 3TOM sifipa UCIBITHIBAIOT CIAEAYIONINH pactaj (BEIOepUTe IPaBIIBHBIN OTBET):

a) B* - pacnan B o6mactu Il ;  6) B - pacmax B obmactu I; B) € —3axsar B o6nact | ; r) B~ — pacman B obnacru |l ;

2b. 3ananus, npoBepAIONINe BJIajeHNe H3YYeHHBIM Y4eOHBIM MaTepPHAaIoOM

Takne 3amaHusl IPUBOAATCS B OTKPHITON (hopMe Oe3 BbIOOpa BapHaHTa OTBETA. 3a OTBETHI HA HUX, M JaXKe 3a MPaBUIIb-
HYIO TOIBITKY OTBETA, AaETCS MAaKCHMAJIbHOE YUCII0 0ayutoB. bosbinas yacTh MOZOOHBIX 3ajaHUil aHAIOTHYHA 33a]aHUSIM C BbIOO-
pPOM OTBETa, U TOJBKO MOCTpOoeHa B (hopMe, MO3BOJSIOLICH TPOBEPUTh YMEHHE CTYICHTA CAMOCTOSITEIBHO OILIEHUThH CYTh BOMPOCA
Y BBIOpATh MOIXOMISIIUIA 3aKOH WK (POPMYITY I OTBETA.

1. ﬂI/ICK paaunyca R kaTutcs mo I‘OpPI?;OHTaHLHOﬁ HIepOXOBaTOﬁ MOBEPXHOCTHU 0e3 MMPpOCKaJIb3bIBaHUA CO R
CKOPOCTBIO VO . OIIeHI/ITe BCJIMYNHY HauOOJIbIIEH U HAaUMEHbIIEH CKOpPOCTH, KOTOPYIO MOI'YT UMETb TOYKH Ha

v

0607¢e mucka. OTBET 000CHYHTE ¢ TOMOIIBIO (GOPMYIL.

] %

2. CrosiBIas aBTOMAIlIMHA HAYWHAET JABUTAThCS C yCKOpeHHeM d . [IepBbIil HaOI0AaTeNb CUUTAET, YTO 5
HNPUYUHOHN TOTO SABISIETCS TPEHUE KOJIEC O MIOBEPXHOCTh IOPOTH, IIOCKOJIBKY IPYIHX CHJI, TAHYIIUX aBTOMOOWIIb 777-@7_;777—,
BIiepel HeT. BTopoii yBepeH B TOM, Y4TO TPEHHE MOXKET TOJBKO 3aTOPMO3UTH JABHKEHHE aBTOMOOMIIA. BrickaxnuTe cBo€ MHEHHUE O
TOM, KTO 13 HaOmonareneil npas. OLeHnTe poJb TPEHHs KOJIeC O IOpory: OylneT OHO NPUYMHOM YCKOPEHUs MM 3aMeIJIeHUs aB-
ToMoOmist. OTBET 000CHYHTE C MOMOLIBIO (PU3MUECKUX 3aKOHOB U (hopMyII.

Qo000

S— 3. B BBICOKHIT COCYy/] C pACTHTENBEHBIM MACIIOM OJJTHOBPEMEHHO BBICHIIIAIM MHOXKECTBO MAJCHbKHX MeTallInye-
CKHX IIAPUKOB pa3HOro pajauyca I . [IpoaHanu3upyiite npouecc najeHus MapukoB B XKHUIKOCTH U OOBSICHUTE NOPSIOK
uX majgeHus Ha qH0. OTBET 00OCHYITE ¢ IOMOIIBIO (PU3NIECKUX 3aKOHOB U (DOPMYIL.

4. ®yrOonucT ObET meHanpTH. B MomeHT ynapa Hora ¢yTOosiMcTa UMEeT CKOpoCTh V, a ﬁ
Macca ObIoIIeit 110 M4y HOTH BO MHOTO pa3 Oouibie Macchl Mstya. [IpeasnoxuTe crnoco0, mo3BosIsiomuii ¢ mo- l&x
MOIIIBIO 3aKOHOB MEXaHUKH HAalTH CKOPOCTh Ms4a Iocje yaapa, U HaluTe 3Ty CKOPOCTb.

5. Cpa3y nocie ynapa KneM B IEHTP MOKOUBILIETOCs OMIITHapAHOTO MIapa, OH IBHKETCS IMMOCTYIAaTEIbHO
€O CKOpOCThIO Vo. IIpoananm3upyiiTe nanmpHelIee ABMKEHHE IIapa ¥ OMHUIINTE, KaKue 3aKOHBI JUHAMUKA IpPH- =)
BOJISIT K TOMY, UTO IIIap MOMaAaeT B JIy3y CO CKOPOCTbIO, MEHBIIIEH Vo M C MEXaHMYECKOW SHEprueil, MeHbIIei

m\lo2 / 2. Kak HallTH 3Ty CKOPOCTb, €CJIH U3BECTHO, YTO CHIIbI TPEHHUs coBepaioT pabory A ? OGOCHYHTe CBOE CYXKAEHHE COOT-

BETCTBYIOIIUMH QOpMyJIaMu (PUNKH. MR

MR
6. Ha 0060 koJieca co cruiaMy U Ha 0001 CIUTONIHOTO JMCKA TOTO ke paauyca R u Toi xe mac- %
cel M HaMOTaHBI HEBECOMBIC HUTH, K KOTOPBIM MPUKPEIUICHBI OAMHAKOBBIC TPY3bI Maccoit M. U koneco, u /
JIUCK MOTYT BPAIaThCsl BOKPYT FOPU3OHTANBHOW 3aKPEINICHHON OCH CUMMETpPHUH 0e3 TPEHHs W MepBOHA-
YaJIbHO MOKOSITCS, & TPY3bl HAXOMASATCS HA OJMHAKOBOM BhicoTe h Haj mosom. C mOMOIIbI0 (PU3UUECKHX 3a-
KOHOB U (pOpMYII OLIECHUTE, KAKOW U3 TPY30B ObICTpEe ymaaeT Ha MoJl.

3

Ne o[ 1
=

[
ol

7. 11IkuB MOXeT BpallaThcsi BOKPYT CBOEH 3akpernsenHoi ropusonTansHo ocu 00 6e3 Tpenus. [lon pykoit
HUMeeTcs TMHeHKa, CeKyHAOMEep, U TakKe IPY3UK Macchl M, KOTOPBIA MOKHO MOJBECUTh K HUTH, HAMOTAHHON Ha
wkuB. [Ipemoxure mpoueaypy oIpeneseHdss MOMEHTa WHEpPUMH LIKMBa oTHOcuTenbHO ocu 00’ ¢ momomibio
HUMEIOMUXCs 1Mo pykod mnpeameToB. OOOCHYHTE MPEIIOKEHHYIO MPoueaypy (popMyiIaMu, MO3BOJISIONINMHI BbI-
YUCIINTH TPEOyEMBbIii MOMEHT UHEPIIUH.

a»

S\

8. B aTTpakunoHe 4enoBeK J0DKEeH OTBECTH TSDKEJIbIH IIap, NOABSIICHHbIH Ha IIHYPe U TOJIKHYTH €ro TaK,
4TOOBI BO BpeMsl BO3BPATHOTO JIBIDKEHHUS IIap COMII KEIJIto, CTOSIIYIO NPSIMO MO TOYKOH, B KOTOPOH IIHYp HOA-
BEIICH K MOTOJIKY (Iepea Kerjeid CTOMT NMPEemsTCTBHE, He MO3BOJsoIIee cOUTh e€ mnpsAMbIM yaapom). OLEeHHTh
BO3MOXXHOCTh COMTBH LIAPOM KErJI0 B TaKOM arrpakuuoHe. Kak cnenyer Tonkats map? OTBeT 000CHYiiTE ¢ moMo-
b0 (PM3UYECKUX 3aKOHOB U (hopMyII.

9. Ha HemoaBWKHON KpyroBoi miardhopme, CIOCOOHON BpaIiatsCcs 6e3 TPEHUsT BOKPYT 3aKPEIUICHHON Bep-
TUKAJIbHOIM OCH CUMMETPUHU CHIUT 4yenoBek. [lepBoHauanbHo miatdopma nokoutes. [Ipeanoxure crnocob, KOTOPBIM
YeJIOBEK, HEe BCTaBas, MOXKET TOCTENEHHO PaCKPyTHUTh MIaTGOpMy 10 OONBIION yrioBod ckopoctd. OOGocHykTE
MPEe/I0KEHHBIH CII0CO0 3aKOHAMU MEXaHHUKH, TIOJTBEP/MB €T0 3alUCaHHbIME (HOPMYyJIaMH U YpaBHEHUSIMH (PU3HKH.

& F-
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10. B HayanbHBIE MOMEHT BPEMCHHU CTCPKCHb MACChI M U NJIMHBI | CB060,HHO BpalaeTcs oe3 TpEHUA C

YIJj1i0BOM CKOPOCTBIO (JOO B TOPU30HTAJIBHOU INIOCKOCTU BOKPYT 3aKPCMIJICHHOU OCHU, MPOXOAAIIEH Y€PE3 €TI0 Kpau. HEm m.l

ITo cTepxHIO MOXET CBOOOAHO O€3 TPEHUS CKOJIB3UThH HajeTas Ha Hero MydTa ToH ke Macchl M. CHadana my@dra

HaxoJujaach BOJIM3M ocu Bpaienus. [IpoaHanusupyiite nanbHeiilee ABHKEHHE MY(ThI, K3MEHEHHUE KUHETHYE- "

CKOI1 SHEPruM, HMITyJIbCa 1 MOMEHTA MMITYJIbCa CHCTEMBI CO BPEMEHEM M BBICKQXKHTE CBOC MHEHHE O COXPAHCHUU ITUX BEIMYHH
WIH O IPUIMHAX WX u3MeHeHuss. OO0OCHY#Te CBOM OTBET 3aKOHAMH U (POPMYIIaMu (PU3UKH.
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11. IIpu aGCoOMOTHO yNPyroM COyJapeHMH OBYX METAUIMYECKUX IIAPHKOB C MaccaMu My U Nb, IBH-  m

TaBIINXCSl HABCTPEUY APYT APYTY CO CKOPOCTAMH Vq U Vo, B MOMEHT HAaHOOJBIIETO CONMKEHHS MIAPUKU JBH-

XKYTCsl C OJHOM CKOPOCTBIO Vg, ONpPEJEnsieMOl 3aKOHOM COXPAaHEHHUs UMITYJIbca |rThV1— myVv 2| =( m+ mz)vc U TOJIBKO MOTOM

2 2 2
v v +m,) v
pasneTaroTcs B CTOpOHBI. [Ipm 3TOM KMHETHUYECKas SHEprusl MEHSeTCS Ha BeMMduHy AE,,, = ”h21 + ”‘222 - (my 22) 9 >0.

BpickaxunTe CBOE MHEHHE O MPUYMHE TAKOTO U3MEHEHHUsI SHEPTUH TP aOCOIIOTHO YIPYroM yaape Wik 00 ommbKkax B 3alKCaH-
HBIX (hOpMYyJIax.

12. lmeeTcst METAJUIMYECKUH CTEP)KEHb, KOTOPBI MOKHO TIOJIBECHTH 3a KPIOYOK Ha KoHIE. JInHeWkn
IoJ pyKoil HeT, HO UMeroTcs 4achl. [Ipeanoxure mpoueaypy OmnpeaeneH s AIHHbI CTEPXKHS C MOMOIIBIO UMel-
muxcst yacoB. OO0CHYHTE NpeUIOKEHHYIO poLeaAypy GOpMyIaMu, O3BOJISIOIIMMH BBIYUCIUTD TPEOYEMYIO JUIMHY CTEPXKHS.

13. OqHOPOHBIM TOHKHIA CTEPIKEHb MACCHl M U IUIMHBI | MOKET BpaliaThes 0€3 TPEHHs BOKPYI TOpU30HTaIbHOM ocu O,
A TIPOXOJsIIeH Yepe3 TOUKy I0JBeca Ha PacCTOSHUU X OT BEPXHEro KOHIA cTepxHs. HeoO0XoanMo moay4nTh MHHUMATb-

HYIO BEJIMYHMHY NepHoja KoyebaHuil Takoro Gpu3ndeckoro MastHuka. [Ipeayioxkure npoueaypy MoIydeHns] TaKOW BeIH-
O 4uHBI U NOPANOK HEOOXOMMMBIX s 9TOro aeictBuil. O6ocHylTe CBOE npemoxenue HopMyaamMu, ONHCHIBAIOLIUMU
C IpoIIecC KoJeOaHMIA.

[

14. lllapuk, NOABEIICHHBIH HAa HEBECOMOH MpPYKHMHKE, COBEPIIAECT BEPTHKAJIbHBIE KoJIeOaHUs B TN~
m.l pepume. YTBepkIaeTCS, UTO MOCIE TOTO, KAK B CIMIEPUH J0OABIIM BOAY, 4 MIAPHK MOJBECHIH HA APYrOil
~l-  npyxuHKe ¢ MEHbIIEH KECTKOCTHIO, OH IIEPECTall COBEPIIaTh KoeOaHus. BbICKa)uTe CBOE CyKICHHE O BO3-
MOKHOCTH WJIM HEBO3MOXHOCTH TaKOro pesynbTara. Haliaure mpuuuHbL, KOTOPblE MOTTM MM HE MOIJIM INPUBECTH K
JTaHHOMY pe3yabTaTy. OTBET 000CHYHTE € IIOMOIIBIO (PU3NYECKHX 3aKOHOB U (hOPMYJI.

15. ®dyrbonuct npobuBaeT mTpadHON yrapoM, 0OBOASIINM CTEHKY. BrICKakuTe CBOE MHEHHE O j
MIPUYHHE, TI0 KOTOPOM MY JICTUT TI0 KPUBOH TpaeKTOpHH, Orudas cTeHKy. [IpoaHanu3upyiTe mojeT Msada ,ﬁ; ﬁﬁﬁ =
1 IEHCTBYIOIINE Ha HETO CHJIBI C TOYKHU 3pEHUS (PU3MIECKUX 3aKOHOB. o

16.T a3, KOTOPKI MOKHO CUMTATh HJCATBHBIM, 3aKaYaH IO/ TABJICHUEM B TPEXJIMTPOBBIN CTCKISIHHBINA CO-
Cy[I, 3aKpbITasi KPbILIKa KOTOPOro umeeT kianad K, BelMycKaomuii ra3 B TOM Cilydae, KOr/ia ero J1aBjieHUe JOCTHra-
eT BeIU4YUHbl [p. MIMeroTcs Bechl, MO3BOJAIONINE TOYHO U3MEPUTH MAcCy COCYZa C ra3oM; FOpeNKa, MO3BOJIAIOIAs
HarpeTb COCyH A0 OONBIION TeMIepaTyphl,  TEPMOMETP, TIO3BOJIIIONINN H3MEPUTH ero TeMiepatypy. [IpemmoxuTe
1 000CHYHTE MpoIelypy ONpeeIeHUs] MOJIIPHOM MacChl |L Ta3a B COCye C MOMOINBIO JaHHBIX YCTPONCTB.

17. ]IBa 0IMHAKOBBIX TOHKOCTCHHBIX METAIUTMYECKHX COCYAa COCIUHCHBI JOCTATOYHO IMUPOKOW
TpyOKOH, EPEKPHITON IIOTHO MPMXKAThIM kKpaHoMm K. MaHomerp M B sieBoM cocyne 1 moka3siBan naBiie-
HHE BO3JyXa P =2 aTM, a BTOPOH MaHOMETp B IIPaBOM cocye 2 mokasbiBan Py =0 atm . DkcriepuMen-

TaTOP OTKPBLLI KpaH K 1, KOorja IokasaHud MaHOMCTPOB B oboux coCylax CpaBHSIIMCH, CHOBa 6LICTpO n
IJIOTHO 3aKpbUI KpaH, CYUTad, 4YTO JAaBJICHUC BO3AYyXa OCTAHETCS paBHbBIM p3 =larMm. HpaB M oH? HpO-

aHaJM3UPYITE IPOLIECCHI, IPOUCXOSIIME C Ta30M, U BBICKAXKHUTE CBOE CY)KACHHE O TOM, 4TO Oy/AET MPOUCXOAUTH C MOKA3aHHSIMHU
MaHOMETPOB B 000HX cocynax u nmouemy? OTBeT 000CHOBATH C MTOMOIIBIO (PU3HUECKUX 3aKOHOB U (POPMYIL.

18. B tpybky U-00pasHoro MaHoMeTrpa, COCAUNHCHHOTO C COCYIOM, 3aJIUTa JKUAKOCTh C HCM3BECT-
HOM MIOTHOCTBIO P, . MOXHO U3MEPUTH Pa3HOCTh YPOBHEH N KMAKOCTH B MaHOMETpE, HO HENb3sl Olpejie-
JIATH pa3sHOCTH HaBieHuit Ap =p, gh BuyTpu u BHe cocyna. C momomsio Hacoca H MoHO 3akadats B Co-
CyIl BO3IyX 1oz OonbinM naBieHueM. C moMolneio kpaHa K MOXHO OBICTPO BBIITYCTUTH 3aKaYaHHBINA BO3-
nyx. Tepmomerp T mO3BOJISIET TOYHO OMPEICIUTh TEMIIEPATYPY BO3AyXa B cocyne. M3BecTHO, 4TO mokasa-
Tenb aguabdarel Bo3nyxa Y =1,4, a atMmocdepHOe AaBICHUE PABHO Py, - IIpeaokure npouenypy OnpeaeseHus MIOTHOCTU P,

HEM3BECTHOM KUAKOCTH C TIOMOIIBIO TaHHBIX W3MEPUTENBHBIX MPHOopoB. OOOCHYITE MPeIOKEHHYIO POIenypy hopMyIaMy,
MTO3BOJISIOIINMH BBIYHACIHTE TPEOYEMBIH pe3yiIbTar.

19. HexoTopoe KOJIMYECTBO T'a3a CIEAyeT MePEeBECTH M3 COCTOSIHUS C AaBJIEHHEM p; M 00beMOM V) B COCTOSIHUE C JIaB-
JICHUEM P, = 2p; U ¢ 00beMoM Vo =2V, DTO MOXKHO CAENAaTh, UCMOJB3Ysl (KOMOHHUPYSI) TOJBKO ABAa 0OPaTUMBIX MPOLecca U3 ue-
TBIPEX NEPEUNCICHHBIX. U30TEPMHUYECKUH, N300aprYeCKNUi, N30XOpPUUECKUil N aguabaruueckuil npoueccsl. [Ipennoxure Takyro
KOMOMHAIIMIO U3 JIBYX IIEPEUNCICHHBIX IPOLIECCOB, B pPe3yJIbTaTe KOTOPOH ra3 rnepeinér u3 HayaJbHOrO0 B KOHEYHOE COCTOSHHE,
COBEPIIUB TPH 3TOM HAUOOJIBIIYIO paboTy. OTBET 000CHYHTE C TTOMOIIBI0 PU3NIECKUX 3aKOHOB U GOPMYJI, N300pa3rB BHIOpaH-
HYI0 KOMOWHAIIMIO MPOIIECCOB Ha quarpamme p — V.

20. B xoMHaTe BKJIIOYAIOT HArpeBaTelib, HOCTEIICHHO MOBBILIAS €r0 TeMIeparypy (6apomMeTp mpu 3TOM HPOJOIDKAET I10-
Ka3pBaTh arMoc(epHOe AaBlieHne). BBICKaKHTE CBOE MHEHHE O TOM, IPHBEAET JIM 3TO HAarpeBaHHE K W3MEHEHHIO BHYTpEHHEHl
SHEPruM BO31yXa, HAXOASIIIErocsi B mpeneaax KOMHaThI? OOOCHYHTE Ball BBIBOJ C ITOMOIIbIO 3aKOHOB M (OPMYJ (DU3UKH.
Bo3nyx cunTarth uaeanbHBIM JABYXaTOMHBIM ra3oM. Ha 4to pacxonyeTcst Ta 4acTb SHEPTUH, KOTOpas MOCTYHAaeT B BO3JAyX OT Ha-
rpeBarens?



21. TeruoBast MaIlIMHA COBepIIaeT LMKINYECKUil nporecc, 3adupas Temwio Qp y Harpesatess U OT-
nasas Tero Qo  XoNoAWIBHUKY. TeMuepaTypsl HarpeBaTess T U XOJOAWIBHHKA T, HEM3MEHHBI. Mcrois-

3ys 3aKOHBI (DM3MKH, CPABHUTE BETMYHMHBI (MOIYIH) W3MEHECHHUS SHTPONUH HATPEBATENs, XOIOIMIbHUKA U
paboyero Tena MalIMHBI 32 OAMH LUK €€ paboThl. Y KaKoro U3 JaHHBIX TeJ 3Ta BEJUYMHA OOJIbIIE, a Y KaKO-
r'o MEHbIIE U 10 Kakoi npuunHe. OO00CHyHTe CBOM OTBET popMysIaMH U 3aKOHaMH (pHU3HKH.

U
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22. JTroOble MacCHBHBIC YACTHIIBI (JTIEryaiiiiue YaCTUYKU TBUTH WITH CaKd, HallPHMEP) CO BpEMEHEM IOJKHBI MaaaTh Ha
3eMJII0 TIOA JieiicTBHeM CIIhl TspkecTH. OgHako aTMocdepa 3eMiH, UMEroIas 3HAYNTeNbHYI0 Maccy, He IajaeT Ha e€ IMoBepX-
HOCTB. BBICKakuTe cBoe Cy)KIeHHE O TOM, Kakie (PU3NIecKre 3aKOHBI IIPUBOIAT K 3TOMY pPe3yibTaTy. MI3MeHeHHe KaKiX BEINIHH
B THX 3aKOHAX HAJIO MPUHATH BO BHUMAHUE U [TOYEMY?

23. MOHTaXHUK HACTPAUBAET PEAbHYIO TEIJIOBYIO MAIIMHY, HCIOJIb3YIOIIY0 HarpeBareb (MCTOUHHK
TeIa) ¢ HEM3MEHHON TeMmneparypoit 227°C, 0T KOTOporo pabouee TeJIO0 MANIMHBI MOJIYYaeT 3a UK paboThI
konmaecTBo TemtoTel 200 [k, DTa MamMHAa KOHTAKTUPYET ¢ XOJIOAMIBHHUKOM, TeMmeparypa kotoporo 27°C
TaKKe MOCTOSHHA. MOHTaXHHUK yOEXIaeT KIMEHTa, YTO 32 OAMH LUK paboThl MalIkHa OyaeT OTJaBaTh XO0JIO-
IubHUKY He Oombiie 120 [k TeIroTsl, a KIMEHT CYUTAET, YTO MAIllMHA 33 OAMH UK JOJDKHA OTAaBaTh X0JI0-
nubHUKY Oombine 120 /[ TermmoTel. BhIckaknTe cBoe MHEHHE O TOM, KTO M3 HUX IpaB. OTBET 000CHYHTE ¢
TTOMOIIBI0 (PU3MUECKHUX 3aKOHOB B HOpMyII.

HarpesaTe’s |

p

24.TIpu 20°C  WI0THOCTH BOJBI PaBHA 1000KF/M3, [JIOTHOCTD IIOJCOIHEeYHOro Macia 925 KF/M3, wioTHOCcTh Hehtu 830
Kr/M°, IIOTHOCTH STHIIOBOTO criupra 789 kr/m°. TeM He MeHee, 6oiee Jerkuii CITUPT PACTBOPSICTCS B BOJIE, a OOJIee TsKEIbIe Mac-
JI0 ¥ He(DTh BCILIBIBAIOT HA MIOBEPXHOCTH BOJBI. BBICKaXKUTE CBOE CYKICHHE O TOM, Kakue (PU3UUCCKUE 3aKOHBI MPUBOMIST K STOMY
pe3ynbTary. I3MeHeHHe KaKuX BEIMYHH B 3TUX 3aKOHAX HAJIO MPHUHATH BO BHUMAHUC U TOYEMY?

25. Tpu dKCIIepUMeHTATOpa CIIOPSAT O TOM, YTO MPOUCXOJMT MOCIIE HArPEBAaHHS ra3a ¢ YUCIOM €ro MOJIEKYJI, BETUUUHbI
CKOPOCTEH KOTOPBIX OTJIMYAIOTCS OT CKOPOCTH V1, PaBHOMH IOJIOBUHE CPEHEH CKOPOCTH MOJIEKYJ JaHHOTO Tasa, He Ooiee, 1eM

Ha Av =+1 m/C. IlepBblii curTaET, YTO YHCIIO TAKUX MOJIEKYJI [TOC/IE€ HATPEBAHUS ra3a YBEIUYUTCS, BTOPOM — YTO HE U3MEHHUTCH,
a TPeTHi — 9TO yMEHBIINTCS. BrICKaknTe CBOE MHEHHE O TOM, KTO U3 HHUX IpaB, © 000CHYHTE €To ¢ MOMOIIBI0 (PU3HIECKHUX 3aK0-
HOB.

26. B 1u1oTHO 3aKpBITOM KpBILIKE OaHKHW MMEETCsl MaJeHbKOE OTBEpPCTHE, Yepe3 KOTOpOe B OKpY-
KaIoIMK OaHKy BaKyyM BBUIETAIOT MOJIEKYJIBI I'a3a, 3aloJHAIOIEro OaHKy. JaBieHue ra3a BHYTpU OaHKH
IIPU 3TOM MEHsETCs co BpeMeHeM t 1o juHelHOMY 3akoHy: P =consti. UroOsl ynciio MoseKy, exece-

KYHJIHO BBUICTAIOINUX W3 OaHKH, HE M3MCHSJIOCH, SKCIICPUMEHTATOP TpeAiiaracT HarpeBaTh OaHKY, YBEJIHMUYUBAs TeMIEpaTypy T
raza B Heil. Kak Hajio MEHATH TeMIlepaTypy rasa, 4ToObl YHUCIO MOJIEKYII, TOKHIAMOUINX €€ eXKECeKYHIHO, He MeHsutoch? [Tomyun-
T€ 3aBUCHMOCTh | OT BPEMECHH.

27. BpICKaXxuTe CBOE MHEHHE H C IIOMOIIBIO 3aKOHOB (PU3UKH OOBSCHUTE NPUYHHY TOTO, YTO YBEIHYCHHE BBI-
cotbl h meyHoil TpyObI MPUBOAUT K YBEIHUYCHHUIO TIOTOKA BO3AYyXa, 3aTSACHMBACMOrO B IBEPIly IE€YU U K JIy4LIeMy rope-
HUIO JpoB. OTBET 000CHYHTE MOy4eHHBIMU BaMU (pOpMYJIaMHu TaKOH 3aBUCUMOCTH.

28. HpI/IXO,HH 3UMOM B CBOE KUIUIIC YCIIOBCK MOXKCET CCCTh WJIIM Ha JKEJIe3HBIN CTYyJ1, WJIN B MSTKOE KPECIIO. B
TNEPBOM Cliyyac eMy 6yaeT X0JIOAHO, @ BO BTOPOM — TCIJIO, XOTA TEMIICpATypa U CTYyJIa, U KpPCClia paBHa TEMIIEpATypC BO3yXa B
KOMHATe¢. Onpe,uem/ITe MPpUYMHY TaKOT'0 pa3jindud B pe3yjibTaTax U 00BsacHUTE €€ ¢ MIOMOIIIBIO 3aKOHOB U (bOpMyJ'I (l)I/ISI/IKI/I.

29. JIBa mpKaTBIX APYr K APYTYy CIOS TEILIOM3OISANUOHHOTO MAaTEPUAia MMEIOT OJUHAKOBYIO NN
wiomwans S u TomuuHy |, HO pastble KOOQQUUMEHTE! TEIIONPOBOAHOCTH K1 M Kp = 2K;. Temmeparyper ¢ NOTOK S“““#nomx
pasHbIX cTOpoH paBHBl Ty = 2T u T, = T. TlepBbIil CTYAEHT CYUTAET, YTO, TAK KAK TEMLIONPOBOJHOCTE BTO- v W # Tefia
poro Marepuana B 2 paza 0oJbIlle, TO OH MPOMYCKaeT B 2 pa3a OONBIINA IMOTOK TEIlIa, a TEMIIEpaTypa Co- “TI "

npuKacarouleiics nopepxHoctu crnoes papua 1 '=3T/2. [1o MHEHHIO BTOPOTO CTY/IEHTA, 3Ty TEMIIEPATYDY N

Hao0 cyMTaTh 1o Apyroi dopmyne T'=5T/3. Cornacusl 1u Bbl ¢ HUMU? ECiu HET, TO NPEewIOKHUTE IPO-
LEeAypY PElIeHus, TIO3BOJISIONIYI0 HANTH TeMIiepatypy | ' U moiyduTe e€ 3HaYCHHE.

30. 3a neTareNbHBIMU anmnapaTamMu 00TekaeMol (pOPMBI, JETSIIUME CO CPABHUTEIILHO HEOOMBIIOW CKOPOCTHIO, HE 00pa-
3yeTcs TypOyJICHTHBIX 3aBUXPCHHMN, i CO CTOPOHBI BO3/[yXa Ha HUX JICHCTBYET CUIIa BA3KOTO TpeHHUs. [lepBhlii aBHANacCaKup CUH-
TaeT, YTO TaKWe CaMOJICTHI JIETAIOT Ha BBICOTE HECKOJIBKUX KMIOMETPOB, ITOCKOJIBKY JaBICHHE BO3/AyXa TaM MEHBIIE U CHIIA BS3-
KOTO TPEHHS, TOPMO3SIIas IBIDKEHUS caMoJieTa 3HAUNTEIbHO MEHBIIIE, YeM y TIOBEPXHOCTH 3eMJIHM. BTOpol aBmamaccaxup BO3-
pakaeT eMy, CUMTas, 4YTO CHJIa BSI3KOTO TPEHHUS Ha JIF00O0H BEICOTE MPAKTUUECKH OJMHAKOBA, a CAMOJIETHI JETAIOT Ha OOJIBIION BBI-
COTE TO Ipyroi MmpuYrHe. BhICKaKuTe CBOE MHEHHE O TOM, KTO M3 HUX mpaB. OOOCHYHTE CBOW OTBET C IMOMOIIBI0 3aKOHOB U
dhopmyin pusuku. [To kakol IpUYUHE, 110 BalIeMy MHEHHIO, CAMOJICTHI JIETAT Ha OOJBIIION BBICOTE?

31.3aBHCHMOCTh MOTEHIMANA YIEKTPOCTATHIECKOT0 MOJIsi OT KOOpAUHAT uMeeT Bu ¢ =3 ]/XZ +y?, rae p— nonoxu-
TesbHasA KoHcTaHTa. Hapucyiite Ha mIOCKOCTH XY HECKOJBKO SKBHIIOTEHIHNAIBHBIX MOBEPXHOCTEH M CHIIOBBIX JIMHUN TAKOTO I10-
751, YKaXUTe HalpaBleHue BEeKTopa HarpspkeHHOCTH E . OTBeT 000CHOBATH M MOATBEPAUTH (OPMYIIaMHU.
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32. HaHpﬂ)KGHHOCTL 9JIEKTPOCTATUYCCKOr0 II0Js 3aBUCHUT OT KOOpAWHAT X, Y U Z cJlIeayromum 06pa30M:

E=Tax - TO(y2 -kaz, rae o =1B/ M . Ha mockoctu z = 0 HapHUCYHTE JUHUIO Y = y( x) W3 TOYEK, B KOTOPBIX 0ObEeMHAs

IJIOTHOCTD 3JICKTPUYECKOT'O 3apsija, CO3AAr0MICTO JaHHOEC MOJIC, paBHA HYIJIIO. O1BeT 000CHOBATH BBIBOJIOM (bOpMy.]'I.

33. Ha miockocTu XY Moka3aHa KapTHHA SKBUIIOTEHIMAIBHBIX TOBEPXHOCTEH DIIEKTPOCTATHYE-

CKOTO TIOJIS, B KOTOPOM HaXOJWTCS MOJSIPHASE MOJIEKYJIa € 3apsaamMu +( U —( Ha KOHIaxX (CM. PHCYHOK).
Kaxkoe monoxeHue mpuMeT 3Ta MOJIEKYJIa H Kak oHa OyaeT ABuraThesi? OTBET 000CHOBATH M MOATBEPIUTH
dhopmymamu.

34. CB060,HH2UI NoJigpHass MOJICKYJIa OKa3ajlaCb BO BHCIIHEM OJHOPOAHOM JJICKTPOCTATUYECKOM II0JIC C BEJIMYMHOI Ha-
MPSAKCHHOCTU Eo, CHUJIOBBIC JIMHUX KOTOPOIro NEPICHAUKYIISIPHBI OCH Z, ¥ IOBEPHYJIaCh TaK, YTO eé SHGKTpPI‘{eCKI/Iﬁ [[I/IHOHLHLIﬁ

MOMEHT IPUHSJ BBIPAXKEHUE P, = —I , TII — IOJO0KUTENIbHAS KOHCTAHTa, 4 | M | — OPTHI JAEKAPTOBOM CUCTEMBI
oMe axeHne Py I Bpy + ] 4pg, rme Py — momo eJIbHas KOHCTAaHTa, a | ) €KapTOBOM CHCTE

KOOpAUHAT. HapncyﬁTe muand E Ha mnockoct XY, YKQXKUTC UX HAIPABJICHUEC, MMOJTYUYUTE BbIPAKCHUC 3aBUCUMOCTHU MMOTCHIIMATIa
JAHHOT'O MOJIA OT KOOpAUHAT.

35. Ilmockocts Z=0 paBHOMEPHO 3apsDKEHA C IIOBEPXHOCTHON INIOTHOCTBIO 3JIEKTPUYECKOro 3apsana O . pyrue 3aps-
JIbl OTCYTCTBYIOT. OOBsICHUTE, KaK HaWTH 3aBUCHMOCTb MOTEHIMANa @ 3JIEKTPOCTATUYECKOTO IOJISI OT KOOPJAMHATHI Z, €CIIU H3-
BECTHO, 4TO MOTEHIHUAN ToUkH X = Y= z=0 paseH ¢. [lomyuure Gpopmyiy st ONpEaeNeHUs 3aBUCUMOCTU (Z) U TIOCTpOiiTe

rpaduK 3aBUCHMOCTH BENHYUHBI () = ¢(Z) B MHTepBaJle —a< Z< a.

36. B skcriepuMeHTe MepBOHAYAILHO HE3apsKEHHBIH MeTaindeckuii crepxens ACB non- q MeTai
HocAT K Teny ¢ 3apsaom  (1). [ocsie 3toro crepskens pasaenstor Ha ase yactu AC u CB 1 nepeno- @ (M)
CAT pa3JieNieHHbIE YaCTH Ha O4YeHb OOJNBIIOE yHajJeHHe OT 3apsikeHHOro Tenia (2). Beickakute cBoe

MHEHHE O TOM, KaKOM J0JKHA ObITh Pa3sHOCTh MOTEHUHATOB $ —Pg B TOukax A u B Ha KoHIax |.AMeTan| |. éweTanéq @

cTepkHs 110 pasznenenus (pucyHok 1) u mociie pasnesenus u nepemMenienus (pucyHok 2). Onpenenure
[PUYIAHBI BO3SMOXHOTO M3MEHEHHUS BENMHIHHBL §, —@g MM OTCYTCTBHS 3TOr0 M3MeHeHus. OTBeT 060cHYyiiTe QH3NIeCKUMH 3a-

KOHaMH.

37.Tlo Metaiun4ecKoMy IIapy paauyca [ paBHOMEPHO C MOBEPXHOCTHOW IIOTHOCTBIO O PACIPEeNieH AIEKTPUUECKHIA
3apsi. DTOT MIap OKPYKEH TOHKOM METATHYECKO# c(hepruuecKoil OBEPXHOCThIO paauyca o (LIeHTPHI mapa U chepuaeckoi mo-
BEPXHOCTH COBMaaaioT). Kak onpenenuTs BEIMYMHY SHEPTHUH DIIEKTPUUECKOTO TOJIs, 3aKIIIOUEHHOTO MEXY JAHHBIMHU TPOBOHH-
kamu? [Tomyanrte hopMyIry 3TOH SHEPTHH.

38. Ilmockuii KOHIAEHCATOP MOIKIIOYCH K MCTOUHHKY moctossHHON DJ[C £, a ero miacTuHbl, Ha KOTOPBIX Ha-
XOIMTCS 3apsi (, MOTPYKEHBI B XKUIKUN JUANCKTPUK. JJU3NCKTPUK yOUPAIOT, U MO IIeNU MPU 3TOM HpoTeKaeT 3apsn Ag

.
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MOHO JIH TI0 3THUM JAaHHBIM OIIPEIEUTh BEIHUNHY TUAJICKTPHUECKON MPOHUIIAEMOCTH € TUdJIeKTpruka? Eciu 3To MOX- |7
HO CIETaTh, TO MOIXydnuTe (GopMyITy IS €€ BEIYUCICHHUS

iy

39. JIBa anexTpoHarpeBaTeNbHbIX JJIEMEHTA C CONPOTHBICHUSIMH R Kakaplii B 0OJTHOM cily4ae moj- ) er 2)&r
KIovaroT K Oatapee ¢ DJIC € u ¢ BHYTpEeHHHM CONPOTHBICHHEM I = R mocienoBatenbHo (pucyHOK 1),a B Eij;l'
JOPYroM — mapajieibHo (PUCYHOK 2). B kakoM ciyuae HarpeBaTelld BBIACISIOT OOJbIIE Teria i BO CKOJBKO E
pa3? OTBeT 000CHOBATH U MOJATBEPAUTH (HOPMYJIaMHU. R

40. ConpoTHBIICHHE PeOCTaTa, MOAKIYCHHOT0 K HCTOYHUKY mocTostHHOM DJIC € ¢ BHYTPEHHHM COMPOTHB- R
neHueM I, 6puto0 paBHO R. IlepeaBrHYB MOJI3yHOK peocrara, YBEIHUMIN €ro conpotusienue B 2 paza: R - 2R. Ilep-
BBII 9KCIIEPUMEHTATOP CUUTACT, YTO IPU STOM TEIUIOBAs MOLIHOCTB, BBIIEIsIeMas Ha peocTare, 00sA3aTeNbHO TOJDKHA
U3MEHHThCS. BTOpOil sKCriepiMeHTaTop yTBep KIaeT, 4To BhLACIAEMas Ha peocTaTe TEIUIOBast MOIIHOCTh HE W3MEHHTCS
IIPY OTPEEIEHHOM COOTHOLIEHHN Mexay R u r. Brickaxkute cBoe 000CHOBaHHOE 3aKOHAMH (PM3UKH MHEHHE O TOM, KTO U3 HHX
IIPaB, U €CJIM IIPaB BTOPOil SKCIIEPUMEHTATOP, TO HOJIy4HTE U HEOOX0IMMOE COOTHOLIEHUE MeXay R ur.

er

g, 7 41. Yepes Garapeto ¢ DJIC € ¢ BHyTpEHHHM COINPOTHBIEHHEM I Te4eT TOK |, KaK MMoKa3aHO Ha PUCYHKE
7 cieBa. YeMy paBHa BeJIMYMHA PA3HOCTHU MOTEHIMAJIOB Ha KiIeMMax Oatapeu U Kak, 1o BameMy MHEHHIO, OHa n3Me-
HUTCSI, €CITH TOK | TIOMEHsSEeT HarpaBieHue?

42.Tlo neHTpaabHOM XIIe paguyca & MPSIMOro KOAKCHaabHOro Kabeis Te4ér ToK |. Takoii sxe ToK |
TEYEeT MO BHEIIHEMY HWIHHIpU4YeckoMy ciioto (“crakany”) pammyca b maBcTpeuy. Hapucyiite rpaduk 3aBu-
CHUMOCTH BEJIMYHMHBI HAMPSDKEHHOCTH MarHUTHOTO TI0JIs, CO3AaHHOTO 3TUMH TOKAaMH, OT PACCTOSIHUSA [ JI0 OCH
kabens. OTBeT 000CHOBATh U MOJATBEPAUTH (POPMYIIaMHU.

43. Ha ¢eppoMarHuTHbII TOPOUTAIBHBIA CEPACYHUK PaBHOMEPHO HaMOTaHbl N BHUTKOB MPOBOAA, I10
KOTOPOMY TEYET MOCTOSIHHBIH TOK | (cM. pucyHOK). MOKeT JIi BEeTMYMHA HHAYKIIMA MArHUTHOTO TOJIsSl BHYTPHU B
pa3HBIX TOYKAX CepICYHHKA OTIMYAThCs B JBa pasa? Ecim ma, To mpu kakoM ycinoBun? OTBET 000CHOBATh U
MOATBEPAUTH (popMyIamH.
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44 Tlo 6eCKOHEYHOW TUTIOCKOCTH, YIaCTOK KOTOPO# TOKa3aH Ha PUCYHKE, TeYET OJHOPOIHBIN TOCTOSsH-

- +gA

HBIﬁ 3ﬂeKTpH'-IeCKP[I7[ TOK C HOBerHOCTHOﬁ IJIOTHOCTBIO | . Ha[[ IIJIOCKOCTBKO Ha paCCTOHHI/H/I r HapaHJ'IeJ'ILHO m 2 v
HAINpPaBJIEHUIO TOKA JIETUT CO CKOPOCThIO V YaCTHIIA C MOJOKHUTEILHBIM 3apsaoM +(0 ¥ Maccoil M. Moxer ju -
]

YacTHILA CITyCTs] HEKOTOPOE BPEMsi CHOBa BEPHYTBCSI B TOUKY A, HE CTOJIKHYBLIMCH C TuIocKocThio? Ecim na, o [ —=
IIPY KaKOM YCIJIOBHH 3TO IPOUCXOJUT U Yepe3 KaKkoil MpoMexyTok Bpemenn At yacrtuna BepHercs B TOUKy A? OTBeT 000CHOBATH
U MTOJTBEPAUTH (hOPMYJIaMHU.

45. JIBa ayIeKTpOHa HaxXOMAsATCS HA OJMHAKOBOM PACCTOSHHUHM I, HO B clydae (1) onu mokosTes, a B 1) 2)Cs—m
ciydae (2) neTAT mapauielibHO APYT APYTY C OJMHAKOBBIMH CKOPOCTSAMH V. OOBSCHHTE, MOYEMY CHIIBI UX 1,, ",
B3aUMO/ICHCTBUS UMEIOT pa3Hylo BenuuuHy. Ompenenure, B KAKOM Cllydae CHja B3auMOJAEHCTBUS OoJblie U
BO CKOJIbKO pa3. OTBeT 000CHOBATH U ITOATBEPANTH HEOOXOAUMBIMH 3aKOHAMH M (POPMYIIaMH.
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46. [ToCTOAHHBIA MarHUT MPAMOYTOJILHOH (OPMBI, U3TOTOBJIECHHBIH U3 (eppOMAarHeTHKa, HAXOMUTCA B
Bakyyme. Hapucyiite nBe KapTHUHBI: JIMHMM MHAYKLIHHA MAarHUTHOTO IOJIS, CO3JaHHOIO MAarHWTOM, U JUHUM Ha- %-

o4
BaKyyM

HPSDKEHHOCTH 3TOT0 1o, [Ipy moctpoeHnn ydTuTe rpaHuyHbIe ycnoBus ais nmoieid B u H . MoryT snu nuHnm
HanpspkeHHOCTH H  oOpbiBathes? OTBET 000CHOBATH M MOATBEPIUTH GOPMYIaMHU.

47. TIoCTOSIHHBIM MarHUT OBICTPO MPUOJIMKAIOT U YIAISIOT OT KyCKa jeje3a, KOTOpoe TP dTOM Ha-
rpeBaercst. OObSCHUTE MPUYUHY K MEXAHW3M TOr'0 HArpeBaHHUS.
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48. K 3aKkperyiecHHOMY [TPOBOASILIEMY BUTKY pazuyca [ OpuOIMKAIOT MarHUT TaK, 4TO MOTOK MAarHUTHON % S

MHJIYKIMH Yepe3 IIIOoIalb BUTKa yObIBAaeT co BpeMeHeM t 1o 3akoHy @ = @, exp(—cxt) , Te O — MOJIOKUTEIThHAs N

koHcTaHTa. OmnpeeNTuTe BeIMYUHY M HAMPABICHHE BEKTOpA HAMPSOKCHHOCTH E  anekTpuyeckoro moss, BO3HU- @
Karomiero B BUTKe. [1o kakol mpuurHEe BO3HUKAET 3TO noje? Hapucyiite npubIu3uTenbHbIi rpaduk 3aBUCHMOCTH
E ot Bpemenu.

49.Tlo nByM BEPTHKAIbHBIM METAJUIMYECKHM MPOBOJHUKAM MOXET 0€3 TPEHHUS! CKOJb3UTh MOMepedHasi MeTall-
JIMYecKas Tepekiaannaa umHet | ¢ Maccoit m. ConpoTHBIIeHHE IPOBOAHUKOB U TIEPEKIIAINHBI PABHO HYIIIO, & TIPOBOIHH-
KH CBEPXY COEMMHEHBI COMPOTHBICHHEM R (cM. pucyHOK). [leprmeHANKYISIPHO MIOCKOCTH ITPOBOJHUKOB CO3MaHO Mar-
HUTHOE TI07Ie ¢ MHAyKuuel B . [lepexmaanHy OTIYCKAIOT, M OHA HAYMHACT TAJaTh MO ACHCTBHEM CHIIBI TSUKECTH C YC-
kopenueM @. [1o kakoll MpUYMHE CKOPOCTH MAJCHUS IMEPEKIIAIMHBI CTAHOBUTCS MOCTOSHHON? [Ipu kKakoi BeNWYWHE WH- |
IyKIMK B CKOPOCTh MaJieHHs TIePEKIaIuHbI He PEBBICUT 3HaUeHUs Vo? OTBET 000CHOBATH M MOATBEPIAUTH (HOPMYIAMH.

50. Ha ¢heppoMarHuTHBIN CepACYHMK U3 MaTepHalia ¢ MATHUTHOM MPOHHMIIAEMOCTRIO |L HaMOTaHa Iep-

wn weyn Y 2
BHYHas Karymka (o6morka) u3 N BHTKOB npoBona”l” u BropuuHas 06MoTka “2” (cM. pucyHok). Ha KieMMbl  g={ | s
obmoTkr “1" momaeTcss MEHSIOMEEC ¢ YaCTOTOM ® I10 TAPMOHHYECKOMY 3aKOHY HANPSDIKEHHE ¢ aMIUTUTYION mN = =
“wn o ’ B k4
U, . CkoJIbKO BUTKOB M IIOYEMY JJOJDKHA COJIEpkKaTh 0OMOTKa “2”, uToOBI Ha €€ KJIeMMax CO3/1aBajloch OOnbllee

HanpspkeHue ¢ ammutynoit 2U g ? 1o kakoif npuunHe IPOUCXOMUT YBeIUdeHHe HanpsoxeHusa? OTBeT 000CHOBATh U IOATBEPIUTD
dhopmymamu.

51. B meHTtpe Kpyrioro mpoBOJSINEIO BUTKA C PAAXYCOM I HAXOIUTCS MAJICHBKUI MPOBOISAIINN
BUTOK ¢ quameTpoM d u ¢ comporuBienneM R, (d < r, mnockocTH BUTKOB COBIAAaIoT). MeHss compo-
tuBnenne R peocrara (cM. pUCYHOK) M3MEHSFOT TOK |, IPOTEKAIOMIME 0 BHENTHEMY BHUTKY, IPHYEM DTOT
TOK MeHsieTcsl co BpemeHeM { 1o 3akony | =1q+at +ft 2 rne lg.0, B~ MOJOXKHTENbHBIC KOHCTAHTHI. BhI-

CKaXuTe CBOE 00OCHOBAHHOE MHEHHE O TOM, HOSBUTCS JIM WHAYKIIHOHHBIA TOK B MaJCHHKOM BHYTPEHHEM
Butke? Ecim 1a, TO Kak 3TOT TOK Oyner 3aBuceTs OT Bpemenu t u oT mapamerpoB R,, d, r, Ig, a, 3. Ilo-

nyunte GOpPMYJIBl M HapUCyHTe rpadvK 3aBUCUMOCTH UHYKIIHOHHOTO TOKA OT BpeMeHH t.

52. DKCrIepUMEHTATOP YBEpPEH, YTO MOXKET MPOAEMOHCTPUPOBATH ACHCTBUE JIEKTPOMOTOPA, MPOIMyCKast
TOK MO MPSIMOYTOJILHOM IPOBOJIOYHOW paMKe ¢ COMpOTHBIeHHEM R, crocoOHO# Bpamarsesi 6e3 TpeHus: B MOCTO-
SIHHOM MarHUTHOM IoJie ¢ uHaykuuei B Bokpyr ocu 00" (cM. pucyHOK). OOBACHUTE, IPAB OH WK HE IPaB, M YTO
eMy HaJI0 C/IeNaTh, YTOObI paMKa, KaK U 3JEKTPOMOTOP, BPaIlajiach BCE BpeMs B OJHY CTOpoHy? OTBET MOoATBep-
JIUTH C TIOMOIIBIO (PU3UIECKIX 3aKOHOB U POPMYII.

53. IlepBBIii SKCIEPUMEHTATOP CYUTAET, YTO COOCTBEHHBIE DIIEKTPUUECKHE KOJIeOaHus B LMK, H300pa- c
JKEHHOW Ha PUCYHKE, UMEIOT MECTO MpH JIF060# Bennunne éMkocTd C MepeMEHHOro KOHaeHcaropa. BTopoit skc- m
TIEPMMEHTATOP yBEPEH, YTO KOJTeOaHHs MPEKPAIIAroTCs PH HEKOTOPOM 3HadeHnH éMkocTH Cp . Beickakute cpog  —tomui—__|
MHEHHE O TOM, KTO M3 HHUX IPaB, 000CHOBAB €r0 3aKOHaMH K (popMmynamu Gpusukd. Hapucyiite u 00bACHUTE TIPUMEPHBIN TpaduK
3apucumoctr T ot Beamuussl C. Ecny, o BamreMy MHEHHIO, IpaB BTOPO# 3KCIIEPUMEHTATOP, TO Hoy4nTe BeanuuHy Cgq, BbIpa-

3uB e€ yepe3 mapameTphl e L u R

54.B uenb, N0Ka3aHHYIO HA PUCYHKE, BKIOUEHA BHEIIHss nepeMennas JJIC ¢ uMKinieckoi yacro- -~ L R
TOM ®. MeHss 3Ty 4acToTy, OIPEACIIIN, YTO aMILTUTYAa HANpsKeHUs Ha KoHaeHcaTope C HMMeeT Makcu- "Wmmm_%
~EoCcos i
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MaJIbHYI0 BCIMYHMHY NIIpU W= (L)l . MoxeT 11 MakcuManbHas BEJIMYHHA AMIUTATYAbl TOKA B LCITA Ha6H}O,Z[aTI>C}I IIpu 9aCToOTC

W= 2w, ? Eciu MoXeT, TO KaK IpH 3TOM MHIYKTHBHOCTb Iienu L moipkHa 3aBuceTh oT mapamerpoB R u C? Eciu Het, TO node-

My? OTBeT 000CHOBATh ¥ HOATBEPAUTH (hopMyamH.

55. DrnexTpuyeckuii KoyieOaTENbHBIN KOHTYP CONEPKUT KOHACHCATOP ¢ eMKOCThI0 C, aKTUBHOE COIPO-
TUBJICHHE R ¥ KaTylIKy MHAYKTHBHOCTH, U3 MPOBO/IA, HE NMEIOIIETO aKTHBHOTO COMPOTUBIICHHS U HAMOTAHHOTO
Ha (heppUTOBBI CEPICYHUK C MOTIEPEIHBIM ceueHneM S. MeHsist uncio BUTKOB N B KaTymike W [UTHHY HAMOTKH |,
T.€. MEHSSl HHIYKTUBHOCTD KaTYIIKH, SKCIIEPUMEHTATOP I10CJIE JOJITUX ONBITOB ONpeNesiml camoe 0oJblIoe 3Ha- N Butkos
YEeHHE YacTOThl COOCTBEHHBIX KOJIEOaHMH TOKa B TaKOM 1ieny npu 3ajanHbiX BennunHax C u R. Ipeanoxure cBoii cnoco0 Haiitn
9TO 3HaYEHHUE C NTOMOLIBIO 3aKOHOB (H3UKHU. [IprBeauTe ero 000CHOBaHKE U MOTYy4YHTE GOPMYITy I MAKCUMAILHON YacTOTHI M,
BhIpaykeHHOH yepe3 napamerpsl Cu R.

56. JIa 9KCIIepIMEHTATOPA PACCYKIAIOT O TOM, KaK MOYKET M3MEHSATHCS BeNMUnHa O sorapupmMudecko-
ro ICKPEMEHTA 3aTyXaHUsl COOCTBEHHBIX JJICKTPUYCCKHUX KOJICOAHUH B IEKTPHUUCCKOM KoJeOaTeIbHOM KOHTYpE, . |T R
IJIc BEJIMYMHBI aKTUBHOTO COMPOTHBICHHS e R 1 emkocTH koHaeHcaropa C pUKCHPOBAHBI, @ HHAYKTUBHOCTh
KaTymku L MOXHO u3MeHsth B m00bIx npeaenax 0< L < oo. [lepBbiii cuuraer, uto BeanuuHa O He MOXKeT mpe-
BBICHTh HEKOTOPOTO 3HAUEHWS, & BTOPON YBEpEH B TOM, YTO BelNWYHMHA O MEHSETCS HEOTPAHHWYCHHO W JIOCTHIAeT BEIMUIHHBI
O=c mnpu L =oco . [IpuBeaure CBOE MHEHHE O TOM, KTO M3 HUX MPaB, U 00OCHYITE €ro, OMpeeIUB MPeIeibl U3MEHEHHS BEJIH-
yubbl 0. Moxer u O craTh paBHOM GECKOHEYHOCTH WITM HYJIIO, U €CITH J1a, TO NpU KakoM 3Havyenun L? Hapucyiire npubnusu-
TeNbHBIN rpaduk 3aBucumoct O or L.

0

57. 1ns ynydieHus: ONTHYECKUX CBOMWCTB Ha [TOBEPXHOCTH JINH3 (OTOANIIAPATOB, OMHOKIICH U T.Il. HAHOCST MOKPBITHS B
BUJIe TOHYANIINX MJICHOK. B pe3ynbTaTe B COMTHEYHOM CBETE HA MOBEPXHOCTH JIMH3 BHUIHBI (PHOJIETOBO-KpacHbie Onuku. O0bsic-
HHUTE HPUYUHY, 10 KOTOPOW CTEKJSIHHBIC JIMH3bI MOKPHIBAIOT MOAOOHBIMH IUICHKAMH, & TAK)Ke MPUYMHY U LBET TaKUX OJIMKOB.
CBoIf OTBET 000CHYWTE C TIOMOIIBIO HEOOXOAUMBIX (DH3MUECKHUX 3aKOHOB, PUHITUIIOB U (hOPMYIL.

58. B aMepHKaHCKUX YHUBEPCUTETaX CTYICHTAM MpeIUIararoT clieayromui npumep: “Korma aBuamms COMO3HBIX BOWCK
HAXOJMIach Ha OoNbIIOM yaaneHuu L or Gepera Haj MOBEPXHOCTHIO MOPs Ha BbicoTe hy, paxuoso- % PJIC
xaruoHssle cranuuy (PJIC) HeMelKuX BOWCK, cTosmue Ha Gepery Ha BbicoTe h, Haz ypoBHeM Mopst A1) ~ Mm hy
Y U3IyYaBIIUE JJICKTPOMATrHUTHBIC BOJHBI C JUIMHOW BOJIHBI A, HE TOJIYYalld OTPAXKEHHBIA OT caMo- Mope
JICTOB CUTHAI. DTO MO3BOJIUIO aBHALMU COIO3HUKOB OCCIPEMATCTBEHHO MPOJICTATh HAJl JIMHUEH 000pOHBI Ha Oepery, u ObLIO OJ-
HOU U3 MpuYnH uX 1odep! Bo |I-i MupoBoii BoliHe”. M310KHUTE CBOE MHEHHE O TOM, KaKHe 3aKOHBI BOJTHOBOH OTITHKH MOTJIH ObI
MO3BOJIATD C/IENIaTh TaKoW BBIBOA. Mcronmb3ys ux, onpenenure BoicoTy hy. [IpuBeanTe Takske CBOM apryMEHTBI O HEBO3MOKHOCTH
OIMUCAaHHOM CUTYaIlUH.

L

59. Benblit HEMOHOXPOMATHYECKHI CBET MaJaeT Ha TOHKYIO IIPO3PAavyHYIO IUIEHKY C IoKa3are- GeIblii cBeT
JIeM IPEOMJICHHsS N HePABHOMN TOIIMHBI, HAXOAIIYIOCS B BO3yxe. [louemy Ha mosepxuoct ek 4 § | b 4 4 4 b 4 | | |
BHJIHBI 110J10CHI? KaK ONpeNenuTh paccTosHue MEXLy STUMHU Tosiocamu? ONUIIUTE UBET KAKAOH N0~ — 7 7, 7,
JIOCHI B HAIIPaBJICHUH, YKa3aHHOM Ha PUCYHKe cTpesikoid. OTBeT 000CHOBATh M MOATBEPIUTH (hOpMyia-
MH.

60. TTinockasi MOHOXpOMAaTHYECKasi CBETOBasI BOJIHA MaJaeT Ha y3KYIO LIEb B HEMPO3PAYHOM MpErsT- /
crBun. lllupuHa menu & cpaBHUMA C JUTMHOM BOJHBI A cBeTa. Ha sKkpaHe, CTOsIeM 32 IIeNbI0 Ha PACCTOSIHUU coerd |kpan
[, ocBemen psin mapautesbHbIX mosoc. Kakum 06pa3zom mo n3mepeHHBIM pasmepam AX, AXy, Axg Habimo-

JAAa€MbIX MOJIOC ONPEACIUTD AJIMHY BOJIHBI ITAJar0IIETO ceera? OTBEeT 000CHOBATEH U NOATBCPAUTH (bOpMyJ'IaMI/I.

61. M3BecTHO, 4TO TUdpaKIMOHHAS KAPTHHA OT HEMPO3PAavyHOro TOHKOTO IpeaMera COBIaaaeT ¢ JIu-
(hpakIMOHHOHN KapTHHON OT MPOPE3U-IIENIA B HETIPO3PAYHOM dKpaHe, UMEIOMICH Ty ke GOopMy U pa3Mephl, 4To
u npeamer. [IpennoxnuTe Ha STOM OCHOBAHHH CIIOCO0 M3MEPEHHS TOJIIUHBI 9eJI0BEIECKOTO BOJIOCA ONTHYECKUMH MeTogamu. Ha-
pHCYiiTe KapTHHY SKCIIEPIMEHTa U IPUBEAUTE POPMYIIBI U pacdeTa TOJNIIHHEI BOJIOCA.

62. Ha myTu mimockoii MOHOXpOMATHUYECKOW CBETOBOW BOJHBI C JUTMHON A TIOMEINAIOT HEMpPO3payHbIil

JICK joctatouHo Gosbmioro quamerpa d. Ha ocu gucka B Touke O skpana, Habrogaercst TeMHoe msaTHO. Tpu \
9KCIEPUMEHTATOPa, OTBEYAsk HA BOMPOC O TOM, YTO OyIET MPOUCXOAUTH C OCBEIECHHOCTHIO 3KpaHa B Touke O —’

[PU TIOCTENIEHHOM YMEHBIIEHHH AuameTpa aucka d 10 o4eHb MajbiX pa3MepoB B JIOJIM MUJUTUMETPA, BHICKA3bI- oKpatt
BaloT pa3Hoe MHeHHe. [1epBrIii cunraet, uTo B Touke O Bce BpeMs OyaeT HaOIIOAATHCS TEMHOE IIATHO, TIOCKOITb-
Ky 9Ta TOYKa HAXOAUTCS B 00JIaCTH TeHH. BTOpOi yBepeH, 4To OCBEIIEHHOCTh B Touke O Tpu MocTeneHHOM yMmeHbeHnd d Had-
HET TePHOJNYECKH MEHAThCA, M B Touke O Oyner HabMIOAaThCS TO MAKCHMYM, TO MHHHMYM OCBEIIEHHOCTH. TpeTHii mojaraer,
YTO TIPH MOCTETIIEHHOM YMEHBIIIEHHH TrameTpa npenstcTeust d ocBemieHHOCTh ToUkd 0, 3aKPBITOI OT MPSIMOTO TIOMAaHHUSI CBETA,
MTOCTETNICHHO CTaHeT TaKOM e, KaK U IPH OTCYTCTBHH J¥CKa. BBICKa)kuTe CBOe MHEHHE O TOM, KTO M3 SKCIIEPUMEHTATOPOB TIPaB
o4YeMy, 0OOCHOBAB €ro C IOMOIIbIO 3aKOHOB (DU3UKH.

CBCT

63. EcTecTBeHHBIN CBET C HHTEHCHUBHOCTBIO | o, IPOXOIUT Yepe3 CUCTEMY U3 TPEeX IOJIsi-
pu3atopos. Ocu mporycKanust AByX mossipusatopos I, u Iz cocrasmsor yronm 90°, a cpeannii

nonspusatop I, ToBopauMBaloT BOKpYT nyda cBera Ha yron 0< o < 360 (cum. pucynox). Haii-
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JIUTE 3aBUCHMOCTD OT yIJIa 0. MHTCHCHBHOCTH | CcBeTa, mpouIeaniero 4Yepes3 CucTeMy NoJIsipu3aTopoB, M HapucyiTe rpaduk 3a-
BucuMocTH | or a. CKOJIBKO pa3 MpH TakoM IOBOPOTE MHTEHCUBHOCTH | OyIeT mocTuraTb MakCHMallbHOTO 3HaueHus? OTBeT
000CHOBATh ¥ MOATBEPIUTH POPMYIaMHU.

64. [10TOK SHEPrHH CONHEYHOTO M3IyueHHs Ha opoute 3emun cocraBmser 1,37kBr Ha 1 M? mromany. 3Has 9Ty BelH-
YHHY, OPEAJIOKUTE COCO0 OLEHUTh CPEIHIO TEMIIEPATYPy 3eMJIH U M3JI0XKUTE CBOC MHEHHE O TOM, 4TO MPOHM30ILIO ObI C ITOMH
TeMITepaTypoi MpH YBETUYCHUN TeMIiepaTypbl noBepxHoctu CouHia, kotopas paBHa ~6000K, B 2 pa3a. OTBeT 000CHOBATH U
MOATBEPAUTH (popMyIamH.

65. C moMoIipio0 peocrata Ha KOHIAX METAJUTUYECKOro mpoBoja uiuHbl | ¢ guamerpom d X0)
co3laHa pasHocTh moteHnuanoB A . OObsACHUTE, KAK U3MEHUTCS TEMIEpaTypa MOBEPXHOCTH MPOBO- ) HpOBOHEU
J1a, KOTOPYIO MOKHO CUHTAThH “CephIM” TEJIOM € KOI(PPHUIUEHTOM Tmoriomenus A, ecion u guamerp d / 'd
npoBoJa, U Benuunay A yBennuuTh B 1Ba pasa, He MeHsst ImuHy | mpoBoma. OTBeT 060CHOBATE M TOATBEPANUTD (POPMYIAMH.

66.K HUCTOYHUKY NOCTOSIHHOTO HAIIPSXKCHUSA U napaiyieJIbHO MOJAKIIOYCHBI IBa TOHKUX METa/UIN4C-

CKHX IPOBOJIA U3 OJMHAKOBOI'O MAaTepUala, KOTOPhI MOKHO CYHTATh AGCONIOTHO YepHHIM TenoM. JuameTpsl d - L = U pi
IPOBOJIOB OJMHAKOBBI, @ MX [UIMHBI OTJIMYaloTCs B 1Ba pasa: li/l, =2. UTo MOXKHO cka3aTh 06 OTHOUIEHHH H%}
I lhd
1]

TEMIIEpATYpP MOBEPXHOCTEH 3THX NpoBoaoB T1/ T, ? OTBET 0G0CHOBATH M MOATBEPAUTH PACIETOM.

67. MOHOXpOMATHYECKHUI CBET C IUIMHOM BOJHBI A IaJaeT Ha KaTOJ JABYXDJIEKTPOIHOM JIAMIIbI.
JIBrmkkOoM peoctata R MEHSIOT BeIMUYUHY MajeHus HanpspkeHus U Ha 3JIeKTpoJax JIaMITbl, YBEIHYHBas €€
oT Hyns. Kpome Toro, MeHsIFOT MHTEHCUBHOCTH | mamaroriero Ha katox cBeta. [louemy Tok | depes ammep-
METp TOSIBIIETCS. TOJIBKO IPU A = A HpH JTI000M YBEIMYCHHM MHTEHCHBHOCTH Hajaromero ceera? Kak

Haiity BenmunHy Ag ? Hapucyiite Ha 0OJHOM I0JI€ HECKOJIBKO rpa)KoB 3aBUCUMOCTH TOKa | OT Hampsike-
Hust U npu pasHbIX 3Ha4eHUsIX MHTEHCUBHOCTH | . OTBET 000CHOBAaTh M NOATBEPANUTH (hopMynamH.

68. Ha noxosuuiicst 3JIeKTPOH ¢ 3apsoM —€ U ¢ Maccoil M manaoT QOTOHBI ¢ JUTHHOM BOJIHBL Ag, o
’\/\/\/V\,;e. m 7\,1
e 2VAVAVAVAVANEAVAVAVAVAVESS

paccenBasiCh Ha HEM U pasJI€TasAChb B Pa3HbIC CTOPOHLI. YTo MOXKHO CKa3aTh O JJIMHE BOJIHBI )\1 u )\2 (l)OTO' i 1
2

HOB, YJICTAIOIINX BJOJIb HAIPABJICHHS JBM)KEHHS MaJaolux (JOTOHOB U MPOTHUBOIOJIOKHO ATOMY Harpasiie-
Huio? Yemy paBHa BenuunHa pasHOCTH Aq —A 5 ? OTBeT 060CHOBATH U MOATBEPAUTH GOPMyITaMu.

69. Pajmychl TpeX MOCIeI0BaTEeIbHBIX GOPOBCKHX OPOHT DIIEKTPOHA B ABYKPATHO HOHU3MPOBAHHOM atome jurusi LitT
pasubl 0,01764uM; 0,07053aM; 0,15869M. O0bsicHHTE, YeMy OyIeT paBeH paJuyc CIeayroIeid O0pOBCKOH OpOUTHI B 3TOM HO-
He. [Tomyuure ero. OTBeT 000CHOBATh U MOATBEPAUTH BEIYHCICHUEM.

70. OnpenenuTe, MO Kakoi MPUYMHE YCKOPEHHBIE OOIBIIOI Pa3HOCThIO MOTEHUHANOB Ad 3ieKTpo-

a _»
HBI, IIPOJICTad 4€PE3 Y3KYIO IIC/Ib IMUPHUHBI a B HETIPO3PAYHOM MPEIIATCTBUH, HE MOT'YT paCCEMBATHCA 3a IIC- —_— B(Pj

. =
JIBIO TIOJ OTACNBHBIMY yriamu @, . O0ocHy#iTe cBOe MHEHHE (U3MYECKUMU 3aKOHAMH, IIPUBEIUTE CXEMY pac- 3HCKTPOHHT\

4eTa U MOJYUYHUTE BbIPpAKCHUA 1JId JaHHBIX YTJIOB q)n .

71. Bo30y>XIeHHBIH aTOM BOJOPOJIa UCIYCTHI (POTOH, OTHOCSIIUICS K CIIEKTpaibHOW cepum bambmepa. Ouenure BoO3-
MOXHOCTh TOT'O, YTO B JajbHEHIIIeM 3TOT aTOM HCIYCTHT (POTOH CBETa B BHIMMOW YEJIOBEUECKOMY IJia3y YacTH ONTHYECKOTro
cnekrpa. OnpeaenuTe BO3MOXKHBIN WHTEPBAJ IJIHH BOJH AaibHeiniero usnydeHus. OTBeT 000CHOBATh U MOJATBEPIUTH C TOMO-
b0 (PM3UYECKUX 3aKOHOB U (hopMyII.

72.Yemy paBHO OTHOIICHHE HAMOOJBIICH UTMHBI BOJHBI A; B CIIEKTPAJbHON cepur banbMepa Kk HAUMEHBIIEH BO3MOX-
HOW JUIMHE BOJIHBI A, B CIIEKTpasibHOM cepuu [lamieHa s u3ny4eHus: Harperoro Bogopoaa. [louemy, mo Bamemy MHeHUIO, U31Ty-
YeHWe C JJIUHOW BOJHBI A; YBHUICTh MOXKHO, a M3JIYYCHHE C JUTMHOW BOJHBI A, — Henb3si? OTBeT 000CHOBATH M MOATBEPIUTH
dhopmymamu.

73. JIBa TOHKHX ITy4Ka aTOMOB BOAOPO/a BJICTAIOT B OYCHD CHJIBHOE HEOJHOPOIHOC MarHUTHOE

—— ——>

IoJie, JJUHUU UHAYKIHUU B KOTOPOro noka3aHbl Ha pHUCYHKE. B TNEPBOM IMYYKE aTOMbI HAXOJATCA B OC- atoMbl H - ?
HOBHOM COCTOSIHUHM, a4 BO BTOPOM IIY4YKE — B I[ICPBOM B036y)KL[eHHOM COCTOSIHMHU. BBICKa)XUTE CBOE MHeE- e B

HHE O TOM, 4YTO npomoﬁ,ueT C Iy4YKaMH aTOMOB IIOCJIC MPpOoJI€Ta Y€PE3 MAarHUTHOC IOJIC. O6OCHyﬁTe CBOI1 OTBET C IOMOINBIO (l)I/I-
3UYCCKHUX 3aKOHOB U (bOpMy.]'I. OHeHI/ITe BCJIMYUHY HSMCHGHHﬁ, MMpOoUCXoAsAMnX € MyYKaMiu, U NIOATBEPAUTE CBOIO OLICHKY (bOpMy-

JJaMH.

74. O0bsACHUTE, KAK M3MEHHUTCS SHEPreTHYECKHH YPOBEHD (IHEPTHs) KaXI0ro U3 DJIEKTPOHOB 30— MOJM000J0UYKH aTtoMa
JkKeJie3a, €CIM ATOT aTOM IIOTaJeT BO BHEIIHEe OYeHb CHJIbHOE MarHUTHOE 1oJie ¢ nHayKuuei B. Ha kakyio MakcuMaibHYIO BEJH-
YHHY MOXKET U3MCHHUTHLCS 3Ta dHeprus? [Ipu oTBeTe HEe YYUTHIBATh BIUSHHUE CITMHA dJIeKTpoHa. OTBET 000CHOBATh M MOJTBEPIUTh
bopmynamu.

75. OTHOIIIEHHE BEITUYHH 0p6I/ITaJ'H>H01"0 MAaroMuTHOroO MOMEHTA MEPBOr0 U BTOPOT'O BJICKTPOHA B MHOTI'O3JIEKTPOHHOM

aToOM€C OTIIMYAKOTCA B \/E pas. B KaKOﬁ, 1o BameMy MHCHHIO, HO,HO60.]'IO‘-IK€ HaXOIUTCA HepBLIﬁ QJICKTPOH, €CJIN BTOpOI7[ JJICK-
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TpoH HaxoauTcs B d — nomo6onouke? OTBET 000CHOBATh M MOATBEPAUTH (OPMYTIAMU.

76. MuxpoyacTuia ¢ MacCoOi M HAXOAUTCS B OJHOMEPHOI MOTCHLMAIBHON AME IIPIMOYIOIbHOMH POPMEL € Oec-
KOHCYHBIMU CTCHKAMH WIMPUHBI @, IPHYEM COCTOSHUE MHKPOYACTHIBI OMKCHIBACTCS BOJHOBOW (hyHKIMEH

m
p= AD(( a- X) rne A - HOpMHPOBOYHAsI KOHCTaHTa. Eciu moactaBuTh 3Ty (DYHKUMIO B CTallMOHApHOE ypaBHEHHE :
X
d’p  2m _ _ 0 a
IIpenunrepa ? +F(E - UO)qJ =0, roe UO =0 BHYTpH SIMBI, TO OKaXETCs, YTO MOJIHAS JHEPrusi E yvacTuier 3aBucHT

OT KOOpAWHATBI X. B ,Z[eP'ICTBI/ITeHBHOCTI/I gacTuima MOXKET HMETb TOJIBKO OTACIBHBIC ITUCKPETHBIC 3HAYCHUA 3Hepr1/m:
_ n%n?
2ma
JIUMO 06OCHOBaTB " IIOATBEPANUTH (I)I/ISI/I‘{CCKI/IMI/I 3aKOHaAMH.

E, =const,rne n=1,2,3,... [pemnoxxuTte CBOO BEpCHIO OOBSICHEHHUs BOSHHUKIIETO poTuBOpeuns. OTBET HEOOXO0-

77.PagnoakTUBHBINA 00pa3el colepKUT HeCTaOMIBHBIE S/Ipa JIBYX PAa3HBIX M30TOIOB. IIEPHOJI HIOJTypaciiazia siiep nepBo-
r'o U30TONa paBeH 1 MUHYyTe, a siiep BTOpOro — 2 MuHyTaM. B rcxoaHbIii MOMEHT BpemeHH oOpasen Ha 89,89% cocrout u3 snep
nepBoro uzotona u Ha 11,11% -u3 snep Broporo nzorona. OnEHUTE BOZMOXKHOCTH TOTO, YTO CITYCTSI HEKOTOPOE BpPEMS YHCIO
AIep IBYX IaHHBIX U30TOIOB B oOpa3ue cpaBHsAeTcs. Ecay 9To BOZMOXHO, TO Yepe3 Kakoil IPOMEXyTOK BPEMEHH 3TO IIPOH30M-
net? OTBeT 000CHOBATH M MTOATBEPANTH (POpPMyIamMH.

o +
78.B pe3ysbrare IEMOYKH paJIHOaKTHBHBIX MTPEBPAIeHH ePBOHAYAIBHOE SAPO UCIBITHIBACT peakiuio 3° — pacmana,

3aTeM peakuur O — pacmaaa (I/ICHYCKaHI/Ie a- lIaCTI/IIILI), 3aTEM IOCJICAOBATCIIbHO NPOUCXOAAT ABEC pCaKIINU B_ — pacnana. Ka-

Kasi siJiepHasi peakiysi J0JDKHA MPOU30MTH MOCIE ITOT0, YTOOBI OCTABILEECS AP0 MPEBPATUIOCh B U30TOI MEPBOHAYAIBLHOTO Si/1-
pa? OTBeT 000CHOBATH U TIOJATBEPAUTH (HOPMYITaAMH.
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3. [Mopsinok opopmiieHUsI M IPUMeEPHI YCJIOBHIA TOMAIHUX 3aIaHUI

Pemenns moMantHuxX 3a1aHUH BEITIONHSAIOTCS HA OTACIBHBIX JHcTaX. Ha THTYyIsHON CTpaHMIle HEOOXOIMMO YKa3aTh clie-
nyrorryto napopmanuto: PI'BOY BO “Tynsckuit rocymapcTBeHHbIH yHUBepcuTeT', kad ¢puszuku, PUO cTyneHTa, HHASKC TPYII-
b1, Jlomamrnee 3aganue No..., HOMEp BapuaHTa, JaTa c/1aud 3aaHusl.

YcnoBus 3aJaHui HE TICPEMUCHIBAIOTCS, B PEIICHUE HEOOXOAUMO BIOXKHUThH BBIJAHHBIH JHCTOK C YCIOBUIMHU.

Iposepsirotest moapoOHBIE perienus. [loaToMy IS KaxI0# 3a1a4u TOIKHO OBITh IPUBEICHO:

1) uucnossie ganubie (J{aHo:); 2) pUCyHOK C YKa3aHHEM BEKTOPOB, LIETEH, HAMPABIEHHUs TOKOB U T.II. C yKa3aHHEM BCeX OYKBEH-
HBIX 0003HaueHUH; 3) HOAPOOHOE PElIECHHE ¢ TOTyUYSHUEM KOHEYHOU (POPMYJIbI; 4) MOJCTaHOBKA YUCEN B 3Ty (HOPMYITY U YKCIIO-
BOI1 OTBET C YKa3aHUEM Pa3MEPHOCTH.

Cpox caum 3a1aHus yKa3bIBaeTCs Ha IMCTe ¢ ycroBueM. Hampumep: “Cpok caaun 1-ro qoMantHero 3agaHus — He MO3xkKe

30 oxTs6ps 2021r. Ecnu 3a1anue He CaHO B CPOK 03 YBOKHUTEIHHOW IPHIUHBEI — OHO HE OIICHUBACTCS

[Mpumep nomamnero 3aganust Nel (cemectp 3):

N q
1.1.3apsan () HaXomuTCs B BEPIUMHE KBajApara cO CTOPOHON b, a zapsn 0, —Ha cepenuHe cTOpO- ol P
Hbl. HaiiTu BenMunHy HanpsKEHHOCTH 3JIEKTPUYECKOTO MOl B TOUke P, Haxossiencs B MpOTUBOMOIOKHON b
BepiuuHe KBajpaTa (cM. puc.). O = =3 MK, g, = 2 vxKn, b=1wm.
+ 1.2.TTonoKUTeNbHBIN 3apsil pacIpeesieH 10 TOHKOMY MOJIYKONbLy paauy- 4 b
n ca R ¢ mMHeAHOH IIOTHOCTEIO P = Py cofa, O<a<T. OrnpenenuTh MOTSHITHA,
R CO3/1aBacMBIii 3THM 3apsIOM B LieHTpe nosykonsna. R= 3M, py =7 MxKn/m.
+ 0.4
X

1.3.HenpoBosimuii map paBHOMEPHO 3apsDKEH ¢ IIOCTOSHHOW IUIOTHOCTBIO 3apsna [J . Uemy
paBeH pamuyc mapa R, eciu B TOUKe, HAXOIAMICHCS Ha paccTosHuK I = R/3 0T meHTpa mapa, HalupssKeHHOCTh  3JIEKTPOCTaTHIe-

CKOTO TI0JIs, CO3JaHHOIO JaHHBIM 3apsaoM, paBHa E = 80B/m. [Tonublii 3apsiy mapa g = 6- 18 K. ]/4T[F.0 =ond.e=1.

1.4.Tlo npoBoaHUKY ¢ conpoTuBicHreM R = 270M HayMHAET TE€Yb TOK, U3MEHSIIOIIUICS CO BpeMeHeM t 1Mo nuHeHHOMY
sakony: | = k-t, rne k = const3a npomexytox Bpemenu 0 <t <1, rae T = 8, B IPOBOHUKE BBIAEIIETCS JKOYIEBO Terio Q = 72
JIx. KakoBa BeIMYMHA 3JICKTPUYCCKOTO 3apsjia, IPOTEKIIETO Yepe3 MOMepeyHOe CEYCHUE MMPOBOIHUKA 32 3TO KE BPeMs?

—1;

1.5.T1sa1h OAMHAKOBBIX HCTOYHHUKOB TOKa € 3¢ € = 29B u BHyTpenHuM conporusieHuem I = 10 Om _E%j_
KaKJ[blil BKIIIOYCHBI B Pa3BETBIICHHYIO LIeTIb, H300pakEHHYI0 Ha pucyHKe. HaiiTi Bemmumny Toka |p, npotekato- &7 1 & o |€,r
- 9
mero gepes conpotusiieHue Ry, ecnu Ry= 200M; Ry= 300m.
. g1 R I, |gr
1.6.I1o 06bemy HenpoBosIIero mapa paauyca R = 5M ¢ audnekrpudyeckoi IpOHUIAEMOCTHIO € = 2 2>

o . . r
HEPABHOMEPHO paCIpPCACTININ HEKOTOPbIM CTOPOHHHNU 3apsaa C 00BEMHOM IOTHOCTHIO pP= pO —,rae r —pac-

CTOSIHHUE OT LIeHTpa 11apa, P, = 2 uKn/m3. B BakyyMe, OKpysKaromeM mmap, Ha pacctosun d; = 6ROT eHTpa apa HanpskeH-

HOCTB DJIEKTPHUYECKOTO 10JIst paBHa Eo. Ha kakom paccrostauu d, (d, < R) oT meHTpa 1mapa HanpsyKeHHOCTH MOJIS TaKkKe OyIeT
paBHa Eg?

1.7. N onmHakoBbIX HCTOYHUKOB DJIC ¢ OMMHAKOBBIM BHYTPEHHUM COTIPOTHBIIEHUEM I' = 2 OM COSUHSIOT B OaTtapero u
MOJIKJTFOYAIOT K KJIEeMMaM 3To Oatapeu Harpy3ky ¢ conpotuBicarneM R =100wm. Eciu Bce ucrounuku 3J]C coequHeHb! B 6ara-
pero MoCieI0BaTEeNbHO, TO Ha Harpy3Ke BoiAeseTcs B 16 pa3 Oouiblras MOITHOCTB, YeM B TOM Clyvae, Korjaa Oatapes coOpaHa u3
MapajuieIbHO COSMHEHHBIX NCTOYHUKOB. Haiit yricno N ucrounukos D/1C.

1.8. InvHHbIH NUIMHAPHYECKUH KOHIEHCATOP, COCTOSIIIMN U3 ABYX COOCHBIX LIMIMHAPOB pajnycaMu
a =5Mu b = 6M, 3an0MHEH AUIICKTPUKOM, THAICKTPUYECKAsT MPOHHLIAEMOCTh KOTOPOTO H3MEHSETCS 110 3a-
KOHY €= 7Jr e v — paccTosiHMe OT OCH KOHJeHcaTopa. Hailtu anekTpudyeckyro eMKOCTb TaKOTO KOHJEHCa-
TOpa, NPUXOAALIYIOCS Ha €MHUILY ero AIHHbL. OTBET BBIPa3uTh B HO.

[Mpumep gomarntero 3amanus Ne2 (cemectp 3):

2.1.beckoHEYHBIN TIPOBOJI, IO KOTOPOMY TeYeT TOK |y = 2 A, COTHYT B BUJE MPSAMBIX JIHHHHA U
PACIIONOKEH B IUIOCKOCTH YZ (cM. prUCyHOK). [To ApyroMy KpyroBoMy MPOBOJHUKY ¢ pagnycoM R = 1m
1 C IICHTPOM B Havasie ocell koopauHat O, pacioyio)keHHOMY B IIJIOCKOCTH XY, TpoTeKaeT Tok |, = 1 A.
Haiitu BeM4uHy MHAYKIIMA MATHUTHOTO TIOJIS, CO3/1aBAEMOr0 3TUMHK Tokamu B neHTpe O, eciu b = 1 m.
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2.2.Tlo TMHHOMY TPSIMOMY LHVIMHAPUYECKOMY MPOBOJHUKY PAANyCa @ TEYET MOCTOSHHBINA TOK C -
OJHOPOAHOI MIIOTHOCTBIO | = CONStUHAYKIMSI MATHUTHOTO MOJIS, CO3/1aBAEMOr0 3TUM TOKOM, HMEET CAMYI0  ~ /N S —= \ —
OOMNBLIYIO BETHMYMHY HA PACCTOSHUU g = 2MM 0T ocu mpoBogauka OO’. Haiitu otHowenue B(r1)/B(r,) Be- / 4 J—= S
JMYMH HHIYKIIMA MArHATHOTO TOJISA, CO3/[aBAEMOT0 TOKOM, Ha PACCTOSIHUSAX 1= 1 MM U ;= 12MM OT ocH 0 — }_O_
00

2.3.B HEeKOTOPOI HEMarHUTHOM cpelie C MATHUTHOMN MPOHUIIAEMOCTHIO L = 1 Te4ET MOCTOSHHEIH TOK, p N
; N -
BEKTOP IUIOTHOCTH KOTOPOTO HarpasieH Baoib ocu OO, a BelNMYKMHA 3TOH IUIOTHOCTH 3aBUCUT OT PACCTOSHUS [ —= 0
, L 4 . . i p—
Jo ocu OO’ 1o 3akoHy | = jg [Qr /b) ,tae b = 2cwm, jor = 2,410 A/M®. Haiitu Benmmuuny Hanpsoxéasocts H mar- 0 = o
—_—

HUTHOTO II0JIs, CO3JTaHHOI0 3TUM TOKOM Ha PaCCTOSIHUHU I = lcm orocu OO'.

2.4. JIMHUM MHIYKIUHM NOCTOSHHOTO OJJHOPOJHOTO MarHUTHOTO MOJIS HarpasieHs! B1oib ocu Oz Yacruua ¢ Mmaccor
m= 3,2-10% kr u 3apszom q=-1, 6010%° K, JIBIKYILASICS B 9TOM IOJ€, UMEET IIIOCKYIO TPAeKTOpHI0. B HauanbHbIM MOMEHT

BPEMEHH CKOPOCTh YACTHIEI HAMpaBlIeHa BIOJb och OX, a 4epes mpoMeKyTok Bpemern At =5-10% ¢ wacruna mBikercs BIomb
ocu Oy. HaiiTi HaMeHbIIIee BO3MOXHOE 3HAYCHHUE HHIYKIIMKA B Takoro MarHUTHOTO TIOJS.

2.5.13 Tonkoro npoBoaa ¢ conporusieHrneM R = 9O0M crenany 3aMKHYTBIH TPOBOASIIMN KOHTYP B B ¢ B
BHJI€ PaBHOOEIPEHHOM! TpaIeLny ¢ OCHOBaHHUAME a = 12¢cM, b = 6¢M 1 ¢ BeIcoTOlf h = 8cMm. DroT KOHTYD Bpa-  — 2 =
1aeTcsl B OIHOPOAHOM MAarHUTHOM Touie ¢ uHaykuued B = 0,2Txn, npuyeM och BpalleHUs IPOXOJUT Yepe3 = b_—>>
O0bIIee OCHOBAaHNE TPAIICLMH U IIEPHECHUKYIIPHA K JIMHUSIM HHAYKIUA onst. Haliti BenuduHy yrioBoi Cko-  —= —
POCTH BpaIIEHNUS M, €CIM MAKCUMAaJIbHAs BEJIMIHHA TOKA, CO3/1aBAEMOT0 B KOHTYPE MPU BPAIICHUH, | max= 4 MA. h

2.6.Korma uamMenseMoe ¢ oMoIIbI0 peocTaTa akTHBHOE COMPOTHBIIEHUE KOHTYpa paBHO R; = 0, mepnon co6-
c L CTBEHHBIX JJIEKTPUUECKUX Koyiebanuit B HéM 77 = 3Mc. Korja conmpoTuBiIeHHe YBEIMUUBAIOT 10 3HadeHus Ry, kode-
R 0anus B KoHType nmpekpamarorcs. Yemy paBeH nepuos I’ COOCTBEHHBIX 3IEKTPHIECKUX KONeOaHUi Py BEIMYHHE CO-

npotusienns R=R,/2 ? L
2.7. T'paduk 3aBUCHMOCTH aMILTUTYABI TOKA |g OT IUKIMYecKoil yacToTel ® BHemHei DJ]C —[C R ~Eocosot

MPEJICTABIICH Ha pUCYHKe. M3BECTHO, YTO aMILIUTY/Ia TOKA MMEET OJMHAKOBYIO Benuuuny lg; = 4lg/5 mpu
JIByX 3HaueHusix yactotsl BHemHel DC w; = 3000c* u o, = 12000c™ (Iom — MakcuManbHast BO3MOXKHAS
aAMILUTUTY/Ia TOKA TPH BBIHYXIEHHBIX KOJICOAHUSX, CM. PUCYHOK). [IpH KaKoif 4acToTe ® aMIUIUTYAa TOKa
UMEeT MaKCUMAaIbHYIO BO3MOXKHYIO BETHUUHY |om? [lapaMeTpsl KOHTYpa YAOBIETBOPSIOT YCIOBUIO

B=R/2L=wy=YJLC.

/ g 2.8. Ha paccrostauu r; = 10M 0T TOYeYHOro HCTOYHMKA O BBHICOKOYACTOTHON MOHOXPOMATHYECKOM
N *Z>Ng SIIEKTPOMATHUTHOW BOJIHBI aMILIUTY 14 HANPSUKEHHOCTH DIIEKTPHYECKOTO TOJIS STOH BOJIHEI paBHa Eg = 0,2

0 B/m. 3a kakoe BpeMs At yepes ceprueckyro IOBEPXHOCTD paguyca I, = 20M ¢ 1ieHTpoM B Touke O BOJIHA
\g / nepenocut sHepruro W = 2,41k ? £,=8,85 102 d/m; ¢ = 310° mlc.
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4. Tembl Kypca GU3HKHU TSI BBITOJTHEHUS pedepaToB

2-ii cemecTp
1. IIpeoOpa3zoBaHKe CKOPOCTEH U YCKOPEHHIA TIPU IePeX0ic B HEMHEPIUATbHBIE CUCTEMBI OTcueTa. KOpHOIMCOBO YCKOpEHUE.
2. VpaBHeHHs ABHXKEHUs PU3MUIECKOTO Tesa (CHCTEMbI MATEPUANTBHBIX TOYEK) B HEMHEPIUAIBHBIX CHCTEMAaX OTCUETa (C HECKOJb-
KAMH PUMEPAMH).
3. BpaiiieHre TBEpOro Tela BOKPYT MPOM3BOJILHON OCH U TEH30p MOMEHTA WHEPLUH. [ TaBHBIE OCH WHEPUUU (C HECKOJIbKHMHU
npumepamu). Teopema IllTeiinepa.
4. PeakTuBHOE ABWXECHHE. YpaBHeHNE Memepckoro u Gpopmyna [{rnonkoBckoro.
5. CBsi3b ypaBHECHHI JBIKEHHS TBEPIOTO Telia (CHCTEMbI MATEPHATBHBIX TOUEK) B CHCTEME IIEHTPa MacC M B J1abopaTOpPHOMN CHC-
TeMme oTcueTa. [llmockoe NBMKEHNE B €r0 OCOOSHHOCTH.
6. Yopyrue u Heynpyrue CTOIKHOBEHU Tel. JIoDoBOe 1 HeIeHTpaIbHOe CoOyaapeHre OMUTHapIHBIX [IIapoB.
7. T'upockoriel U rupockonnueckuid 3pdexr. [IpuHimn gericTeus rupokommnaca. [Iperneccus u HyTalus THPOCKOIIA.
8. I'paBuranmonHoe nose u npuiuBHOM 3 dext. “JIyHHbIit TOpMO3” BpanieHust 3eMiu.
9. HanpspkeHHOCTh M MOTEHIUAN TpaBUTAMOHHOTO Tojs. [IpuMenenne Teopembl ["aycca Ui pacyera TpaBUTALMOHHBIX MOJICH
rapa u myCTOTeINOn Chephl.
10.3anmaua Kemepa ABUKECHUS CIIyTHHKOB B TPaBUTAI[HOHHOM Toie 3emin. 11, 21 U 31 KOCMHYECKHE CKOPOCTH.
11.TloreH1MaIbHBIC KPUBBIC M UX UCIOIB30BAHUE [UIS AHATN3A IBHKCHUS TEII.
12. BeiBoj ypaBHEHH COOCTBEHHBIX 3aTYXaIOIMUX KOJIeOaHMA I (U3NIeCKOro MassTHHUKA B BSA3KOH cpejie.
13. Crnoxxenne NepIeHIUKYIISIPHBIX TAPMOHHYECKUX KoJieOanwit. Purypsl Jlnccaxy.
14. MeTo BEeKTOpHOI AHarpaMMBbl U €T0 IPUMEHEHHUE K 3a[a9e CI0KSHHUS OJHOHAIIPABJICHHBIX KOJeOaHUI ¢ QU3NIECKUMH TIpH-
MepaMHu.
15. Pe3oHaHC M pe30HAHCHBIE YAaCTOTHI. AHAJHM3 YAaCTOTHBIX 3aBHCHMOCTEH aMIUIUTYIBl CMEIIEHHUS W aMIUTUTYABI CKOPOCTH OC-
MUIDIATOPA TIPH BEIHYKACHHBIX KoneOanusx. [Ipumeps! pe3onanca.
16. Ilepuoy koyseOaHU aHTaPMOHUYECKOTO MasTHUKA. BeIunciieHne nepuoja KoyieOanuid (U3MYecKoro MasTHHKA C OOJBINOWM
aMIUTUTYJION KOJICOaHMIA.
17. ABrokonie6anus U napaMeTpuuecKue Kojaebanus (C HECKOIbKUMU IPUMEPAMH).
18. AHanu3 IBMKCHHUS CBS3aHHBIX TAPMOHUYECKUX OCHMILIATOPOB. HopMasbHbIE MOJIBI KOJICOAHUI.
19. BonHOBOI mpolecc ¥ BOJIHOBOE ypaBHEHHE. BBIBOJI BOJIHOBOTO ypaBHEHHUS W YaCTOTHI 3BYKOBBIX KOJEOaHHiIl B HATSHYTOW
CTpYHE.
20. CxopocTs 3ByKa B Ta3ax W TBepAbIX Tenax. [loBegeHne 3ByKa Ha TpaHuUIle pa3zaera AByxX cpel. [lonsTre 00 yaapHBIX BOJTHAX.
21.3¢dexT Jomnepa u ero npuMeHnenue. [IpuHIUT H3MEPEHUS CKOPOCTH IBIKYIIUXCS 0OBEKTOB € MMOMOIIBIO PalapoB.
22.3¢dexT Xabbma. Bpemst )Kku3HM 1 3aKOHBI paciiupeHusi BeemeHHoM.
23.Teopema Hérep. CBs3b (hu3HUECKUX 3aKOHOB U CUMMETPHN B TIPHPOJIE.
24. TIpyHONTT OTHOCHUTEIBFHOCTH B PEISATHBUCTCKON MEXaHHMKE M BBIBOJ MpeoOpa3oBaHuil JlopeHma 1 KOOpAWHAT W BPEMEHH.
CrenctBust THX IPeoOpa30BaHUM.
25. YeTpIpexmMepHOE MPOCTPAHCTBO-BpeMsi MUHKOBCKOTO. MeTprka mpocTpaHCTBa. 4-BEKTOPBI M 3aKOHBI MX MPEeoOpa3oBaHUs.
PensituBucTckie nHBapuaHThl. CBETOBOM KOHYC.
26. PenstuBucrckuit agdext Jomnepa u abepparus cBeToBoro yda. OTpaKeHHe CBETOBOTO JIy4a OT JABHXKYIIETOCS C OKOJIOCBE-
TOBON CKOPOCTBIO 3epKaja.
27.PensITUBUCTCKOE YPaBHEHUE BM)KCHUS MATEPUATLHON YaCTHUIIBI M IPUMEPEI €r0 PEIICHUS.
28.3aK0oHbI COXpaHEHUsI B PESITHBUCTCKON MEXaHHKE.
29. CTOMKHOBEHUS, pacriajl v CIIHSHAE PENIATUBUCTCKHUX dacTull. Jledekt macc. [Toporosas sHEprus peakiuu pacnaia.
30. ObpaTumble U HEOOpaTUMBIC, PABHOBECHBIE U HEPABHOBECHBIC TEPMOTUHAMHUYECKHE MTpoLiecchl. [Ipumepsl.
31.O0bscHeHUE PUHITUTIA PAOOTHI XOJOIUIBHIKA, KOHIUITMOHEPA B TETUIOBOTO Hacoca.
32.Hepasenctso Kitaysnuyca u ero npuMeHeHHe 111 00BsCHEHUS padOThl pealbHOMN TETNIOBOW MAIIIHHEI.
33. TepmoauHamMuiecKas BEpOSATHOCTh 1 OMHOMHUAIBHOE pacnpeienenre. Ero anamms.
34. OnykTyanuu B TPMOJUHAMUYECKOM CUCTEME U UX POJIb.
35. [IpuMeHeHHE CTATHCTUYECKOTO ONPEICICHUS SHTPONUU K aHAIU3y TepMOIMHAMHYEeCKHX mporeccoB: 3¢ dekr benapa, mo-
BEPXHOCTHO aKTHBHBIC CPEJIbl, CHHEPTCTHKA.
36. HerauTpomnus u e€ ucosib30BaHKe I aHAIH3a HHPOPMAIMOHHBIX npolieccoB. Dopmyna [llenHOHA.
37.Ilpumenenue pacnpeaenenus aycca st aHaIu3a Cliy4alHbIX COOBITHI (C HECKOJIILKUMHE TIPUMEPAMH).
38. BriBog pacnpenenenuss MakcBeia 1Mo MpoeKIusIM CKOPOCTEH U TI0 BEIMYUHAM CKOPOCTEH MOJIEKYJ rasza. DKCIEepUMEHTAab-
Hasl IPOBEpKa pacrpeneneHus Makcpema.
39. Ssnenue 3¢ y3un.
40. Pacnipenenenne bonbpiMana v BEIBOJA OapoMeTpUdecKo GopMyIbl HA MabIX W OOJBIIMX BbIcOTaX. CIEACTBUS TEPMOJIMHA-
MHYECKOTO PaBHOBECHSI HEPaBHOBECHS 3eMHOH aTMOc(hepHl.
41.Pacnpenenenne MakcBemta-bobpiiMana 9acTHIl KJIIACCHIECKOTO ra3a Mo dHeprusM. [IpuMepsl ero IpuMeHeHus!.
42.PaccesiHue myyka MOJIEKY (aTOMOB) B TBEpAOM Tejie U B raze. Cpeusist JyiHa CBOOOIHOTO mpobera.
43. SIBnenus nepeHoca U BHIBOJ TIOTOKOB B ra3ax M TBEPABIX Cpeax.
44. OcobeHHOCTH SIBIICHHI MEPEHOCa TeIIa B TBEPIBIX Cpeliax, ra3ax MPHU HOPMAIBHBIX YCIOBHSX U B CHIBHO Pa3pEe)KCHHBIX ra-
3ax. CXOJICTBO H pa3iInyue.
45. JlamuHapHOE ¥ TypOYJIEHTHOE TE€YEHHUE Bs3KoW skuakoctu. Kpurepuii PeiitHonpaca. Cuiia BI3KOTO TPEHHS U CHJIA COIIPOTHB-
JIEHUS! Cpeibl (C HECKOJIbKUMY PUMEPAMH).



66
46. TeueHune BA3KOH XHUIKOCTH 10 Kammuapy. @opmyna Xarena-Ilyaseitsis u e€ BbIBOLI.
47. CraimoHapHOE TEYECHHUE BSI3KOHM >KMIKOCTH. YpaBHenue HaBbe-CTokca. 3akOHBI I'MIpOIUHAMHYECKOTO monoous. Kpurepun
noxoous.
48. bpoyHoBckoe aBmkeHHe. Boioj hopmyisl DitHinreitna-CMOITyX0BCKOTO.
49. Ypasaenus au¢pdys3un u ux pemenns. Koadpuunents: camonuddysun u B3anmuoit auddysun.
50. MeTon TepMOAMHAMHUYECKUX MOTEHIMANOB. BHYTpeHH:sI 3HEprus, SHTaIbNuUs, CBOOOIHAS SHEPIUsl U TEPMOJHHAMHIECKUI
norteHman ['m66ca. CooTHommeHnst MakcBena 1 uX MCIOIb30BaHNE [UIS BBIBOKA TEPMOJUHAMUIECKUX TIOTEHIIUANIOB.
51.Tlapamokc 'n60ca u ero oObsICHEHHE.
52. HeobpaTumMble TEpMOIMHAMHYECKHE MPOIECCHl H MX OMHCaHHE ¢ MoMoIIsio kodddummentoB Oncarepa.CooTHOIIEHUS B3a-
umHOCTU. Teopema [Ipuroxuna.
53. YnopsigoueHHbIe, HEYNopsIoYeHHbIE 1 aMOp(HBIe KOHIEHCUPOBaHHbIE cpeabl. VX ocobennocty. biwkHuil ¥ tanbHUH nOps-
Jo0K. OOBSICHEHUE TEIUIOBOTO PaCIIMPEHUS.
54. BupuansHbie K0O3(Q(QUIHEHTH 1 YPABHEHHE COCTOSIHUS peanbHoro rasa. Ero ocobeHHoCTH (KpUTHYECKAsl H30TepMa, KPUTHYE-
CKasl TOYKa, IEPEOXIaKICHHOE 1 IIEPErpeToe METaCTAOMIbHBIC COCTOSHMUS, KPUTHIECKAS OTATCCLCHIIHS).
55.3¢dexr dxoyns-Tomcona.
56. SIBneHue MOBEPXHOCTHOTO HATSDKEHMSI M ero oObsicHeHne. CHIIbl TOBEPXHOCTHOTO HaTshkeHus. CKpbITas Temiora o0pazoBa-
HUSI TOBEPXHOCTH.
57.KpaeBsle yrisl 1 00pa3oBaHHE MEHUCKA Ha KPalo MOBEPXHOCTH KUIKOCTH, HAJIUTOH B cocyn. SIBICHNE CMaunBaHUS U HECMa-
4quBaHMs (C HECKOJBKHMHE IIpUMepaMu). PacTexaHue Kariu )Kupa Ha TOBEPXHOCTH BOJBI.
58. KannnisipHble sSIBIEHUS: UX 00BsACHEHHE U ponb B mpupoae. OcmoTtudeckue nponeccsl. @opmyna Jlamnaca u e€ npuMeHeHHe K
BBIBOJy CHJIBI CLIETIIICHUSI.
59. ®a3pl, KOMIOHEHTHI, XUMUIECKNE MOTEHIINAIBI U UX CMBICI. Y CIOBHSA paBHOBECHS (a3 B OAHOKOMIIOHEHTHONH M MHOTOKOM-
MIOHEHTHOH CHUCTEME.
60. ®azosble nepexop! 1ro u 2-ro pona. [Ipumepsr. @azoBast quarpamMma Juisi HOpMaJbHBIX 1 aHOMAJIbHBIX BEILIECTB.
61. Ypasuenue Kianeiipona-Kiaysnyca u ero npuMeHeHune Juisi ONMCaHMs IPOLECCOB TUIABJICHHUS M UCIIApPEHHsT HOPMaJIbHBIX U
QHOMAJIbHBIX BEILECTB.
62. HaceinieHHblit 1 HeHachIlIeHHBIH map. HeoOXomuMocTh LEHTPOB MapooOpa3oBaHus (KOHACHCALMM) AJsS Hadaua mporecca
KOHJIeHCAllUU 1y ucnapeHus xkuakoctu. @opmyna KensBuHa 1 e€ ucnons3obanue. Touka pocsl.

3-ii cemecTp
1. [lpuHIUI CYyNepro3UIUHU B 3JICKTPOCTATHKE. METOIbI BEIYUCIICHHS HANIPSDKEHHOCTH M TIOTCHIIMANA MPOTSHKEHHOTO Tena, 3apsi-
KEHHOTO C HEOJHOPOIHOM 00BEMHO MM MOBEPXHOCTHON IJIOTHOCTBIO (IIPUMEPBI).
2. [Ipumenenue Teopemsl [aycca st pacy€ra 3JEKTPOCTATHUSCKOTO MO CHCTEM C CHMMETPHYHBIM PAaCIPEIeICHUEM DIICKTPH-
YECKOTO 3apsija.
3. CB3p HaNPSHKCHHOCTH W MOTEHIHAJNIA 3IIEKTPOCTaTHUECKOTO MO, [IprMeps! BEIYMCIECHUS HANPSHKEHHOCTH MO M3BECTHOMY
pacripeeleHIIo TOTeHIHANIa ¥ BEIYUCICHHS TOTEHITHAJa IT0 N3BECTHOMY PACIIpeaesICHIIO HAIIPSHKECHHOCTH.
4. TTone 37eKTPUUECKOro TUIOJ. BRIBO MOTEHITMANA W HANIPSHKEHHOCTH MoJIs Aumoits. Crila B3aUMOJCHCTBUS AHITOJIS C TOUCH-
HBIM 3apsIIOM U C JPYTUM 3JIEKTPHYSCKUM TUIIOJIEM.
5. [Toste cucTeMpl MOKOAITUXCS 3apsI0B Ha OOJBIIOM yIaleHU!. JIUITONBHEIN, KBaAPYIOIBHBIA U OKTYIOJbHBI MOMEHT.
6. Ypasnenns [lyaccona u Jlammaca s pacuera NOTEHITHANA JIEKTPOCTATHIECKOTO 1MoJtsl. [IpuMeph! X pemeHus.
7. SIBNeHUE ITCKTPUUCCKON HHAYKIMH U SKPAaHUPOBKA IEKTPOCTATUIECKOTO MOJIS C ITOMOIIIBIO MPOBOIHUKA. [TprMepsI.
8. DnekTpocraTHyeckoe mojie B AMAICKTpHKe. BriBon TeopeMbl ['aycca sl BEKTOpa MOJISIPH30BAHHOCTH M €0 HCIOJIh30BAHUE
JUTSl BBIYUCJICHUS DJIEKTPOCTATUYECKOTO TOJISI B OAHOPOJHOM U HEOJHOPOJHOM JIHUAJIEKTPHUKE.
9. Cucrema 3apsDKCHHBIX MPOBOJIHUKOB U €€ EMKOCTHBIC K03 duiueHTsl. KOHIGHCATOPHI U UX POJIb B 3JIEKTPOTEXHHUKE. Borurc-
JieHHe EMKOCTH IJIOCKOTO, IMIIMHIPHYECKOrO U CHepHIECKOro KOHICHCATOpA.
10. CBs13b SHEPruu CUCTEMBI 3aPSKCHHBIX MPOBOJHHUKOB MPOU3BOJILHONW (DOPMBI M PACIIONOKEHUS U DHEPTUU CO3MAHHOTO UMH
ANEKTPHYECKOTO TOJI.
11.ToHnEepOMOTOpPHBIE CHIIBI ¥ IPAMEPHI MX IOSBICHUS IPH BOSHUKHOBEHUH JIEKTPUIECKOTO TTOJIS. DIEKTPOCTPHUKIIHH.
12. Omprtel Tommena-Ctroapta U UX pe3yabTaThl.
13. YcnoBus cTarimoHapHOCTH M KBa3UCTAIMOHAPHOCTH AJIEKTPHUYECKOTO TOKa, UX oOocHoBaHUe. [IpuMeps! mosABICHNS KBa3HCTa-
IIHOHAPHOTO TOKA.
14.PaboTa BbIX0/1a 3JICKTPOHA U3 MPOBOJIHUKA U MOSIBIICHIE KOHTAKTHOW Pa3HOCTH MOTEHIHATIOB. [IprMepsl 1 00BsICHEHUS.
15. Tepmoanextpuueckue siBnenus (ssienus 3eedeka, [lenbthe u ToMcoHa).
16. PensiTuBUCTCKAs MPUPOJa MarHeTU3Ma. PelsITUBUCTCKIE MTPeoOpa3oBaHus JMCKTPUISCKOTO M MAarHUTHOTO MOJICH. DIIEKTPO-
MarHUTHOE MOJI€ U PENIITUBUCTCKUE WHBAPUAHTHI JIJIsl HETO.
17. TlpumeHeHre TeopeMbl O IUPKYJISAIUH IS pacuéTa MAarHUTHOTO TIOJISI CUCTEMBI JIMHEHHBIX, TOBEPXHOCTHBIX M 00BEMHBIX TO-
KOB.
18. KoHTyp Cc THHEHHBIM TOKOM B HEOJHOPOJIHOM MarHWTHOM Tione. PaboTa 1o ero nepemMemnieHnio B MarHuTHOM TIOJIE.
19.Tlone maranTHOTO MUNONs. CHila B3aNMOIEHCTBHS ABYX MAarHUTHBIX JHITOJNEH.
20. MarauTtocratuka. CKaJIApHBIA U BEKTOPHBIH MarHUTHBIM MOTEHITHMAI. MeTOoAbl pacuyeTa MarHUTHOTO TIOJSI ¢ TIOMOIIBIO CKa-
JISIPHOTO MarHATHOTO TTOTEHITHATA.
21.3¢dexT Xomna u ero mpuMeHEHHE.
22.TlocTosTHHOE MarHUTHOE ITOJI€ B MarHeTHkKe. BBIBO TeopeMBl 0 IUPKYIAINHN IS BEKTOpa HAMAarHHIEHHOCTH M €TI0 UCIIONIb30-
BaHME JJIs1 BBIYHUCIICHUSI MATHUTOCTATUYECKOIO T0JIsE B OTHOPOJHOM U HEOJHOPOJHOM MarHeTHKE.
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23. IlocTosiHHBIE MarHUThl, UX MarHUTHOE I10JI€ ¥ IIPUYMHA €ro NOsBiIeHHs. [lojle Ha MOBEPXHOCTH MOCTOSHHBIX MarHUTOB U
9KPaHUPOBKA IMOCTOSTHHOTO MarHUTHOTO MOJISL.
24 Maruetuku. [IpuunHe! nosineHus Geppo-, mapa- u JuaMarHeTu3Ma.
25.11na3ma u e€ cBoWCcTBa. DKPAaHUPOBKA JIEKTPUUECKHX I0JIEH B IIIa3Me.
26.T11a3MeHHbIe (IPHIMIOPOBCKIE) KOJIeOaH s, IPUYMHBI U CIEICTBHS HX MOSBICHHS.
27.1lna3ma B MarHuTHOM 1071, [TMHY-3¢hhexT. MarHUTHBIE CTEHKW M MarHUTHBIE JTOBYIIKH. VICTOp30BaHHEe MarHUTHBIX JIOBY-
meK s ynepskanus miasmel B TOKAMAKax.
28. TlpuHiun paboThl reHepaTopa AIEKTPUISCKOTO TOKa U AJIEKTPOMOTOpa. Vcrmob3yeMble sl BX pabOThl PU3NICCKUE SIBICHHUS.
29. SIBnenne B3auMHON HHIYKIMU. KoadUIeHTh B3aMMHON HHIYKTHBHOCTH M MPUMEPHI HX BBIBOAA. TeopemMa B3aUMHOCTH H
eé mpuMeHeHne. IHIyKTHBHAS CBS3b B paJnoaIapaType.
30. DnexTpuueckuil TpaHCHOPMATODP, IIPUHIIMII €r0 pabOTHI.
31. Cuctema 3aMKHYTBIX JIMHEHHBIX TOKOB, €€ SHEPIHUS U CBSI3b ATOW SHEPrUeH ¢ SHEPrueil MarHUTHOTO MOJIsL, CO3aHHOTO TOKa-
MHU.
32.IloHepOMOTOPHBIE CHIIBI M IIPUMEPHI UX IOSIBICHUS IPY BOSHUKHOBEHUN MAarHUTHOTO T0JIsl. MarHUTOCTPUKIINY.
33. Unrerpupyroniue u qupdepenunpyronire RCHienouky 1 nx UCIOIb30BaHNE B aHAJIOTOBBIX BHIYUCIUTEIBHBIX YCTPOWCTBAX.
34.MetoJ BEKTOPHOI TMarpaMMBbI U €ro MIPUMEHEHHE K 3a/1a4€ OINpe/eIeHUs! 1apaMeTpOB BHIHYKJICHHBIX KOJIeOaHUH B DIIEKTPH-
YeCKOM KoJiebaTeTbHOM KOHTYpE.
35. Pe3oHaHc 1 pe30HAHCHBIE YaCTOTHI B AJIEKTPHUIECKOM KOJIeOaTeIbHOM KOHTYpe. AMILIUTYIHO-9aCTOTHAS XapaKTePUCTUKA JIIIS
HaTIpsDKEHUS Ha KOHIEHCATOpEe M Ha OMHYECKOM COTIPOTHBIICHHH. V30uparenpHas CIOCOOHOCTh KOHTYpA.
36. Cucrema ypaBHeHHH MaKkcBesuIa sl ONMCAHUS 3JIEKTPOMAarHUTHOTO TIOJIS, MX CMBICT M METOJBI PEIICHHS.
37.Teopema [oitHTHHTa U €€ puMeHeHne. Bektop YMoBa-IIoHHTHHTA B CiTydae 3JIeKTPOMarHuTHOTO TTOJISI.
38. BrIBO1 BOJTHOBOTO ypaBHEHHUS IS 3JICKTPOMArHUTHOTO TOJISI. DJIEKTPOMArHATHBIE BOJTHEI.
39. [Ipuniyn nepegayy U npuéMa paJlioCUIHAIOB C TOMOIIBIO MJIEKTPOMAarHUTHBIX BOJIH.
40. BbIBOJ IUIOTHOCTH SHEPTUH U INIOTHOCTH UMITYJIbCA DJIEKTPOMAarHUTHOM BOJIHBL. [Iporiecchl, B KOTOPBIX MOXKHO U3MEPUTH 3TH
BEJIMYUHEI.
41. VznyuyeHune 31eKTPOMarHUTHBIX BOJIH YCKOPEHHBIMU 3apsiiaMu. BonHoBas 30Ha. JlnarpaMma HarpaBiIeHHOCTH M3JTy4EHHS.
42 .3axon Panest u apdext Tunpans npu paccessHUM dJIEKTPOMarHUTHBIX BOJIH. X 00bscHeHue.

4-ii ceMecTp
1. PacnipocTpaHeHre CBETOBOTO JIyda B HEOJTHOPOIHOM mpo3payuHoii cpeze. [Ipunimn depma u ypaBHEHHE SHKOHATA.
2. CnekTpalbHbIe XapaKTePUCTUKU €CTECTBEHHOTO cBeTa. llluprHa criekTpanbHOU TUHUY U €€ YIIHPEHHE TIPU YUeTe B3auMOJICH-
CTBUS M3ITy4YarOIIUX ATOMOB.
3. OTpakeHue IEKTPOMArHUTHBIX BOJH OT MPOBoIsAlIel cpeabl. CTosiuas 3JeKTpOMarHuTHasl BOJIHA H e€ ocobeHHoCcTH. OnTHye-
CKHE PE30HATOPBI.
4. OTpaxeHHe U IpeIOMIICHIE CBETa Ha TPAHMUIIE IBYX MPo3pavHbIX cpea. @opmynsr @penens. KoadduumueHTs IPOX0XKASHUS U
OTpaKeHUS CBETa U MX aHAJIH3.
5. [Mpunanwmn padoTs! nazepa. CBOHCTBA JIA3pHOTO M3ITYICHHS.
6. CriocoObI osry4ueHus HHTEpPepeHITMOHHO# cxeMbl FOHTa ¢ moMotibio Ounpu3Mel, OnuH3bI buiie u 3epkana Jlnolina. BeiBos
HHTEpPEPEHITMOHHON KapTHHEI B 3THX YCTPOHCTBAX.
7. Y cnoBus IPOCTPAHCTBEHHOM W BpPEMEHHOH KOTEPEHTHOCTH M HEOOXO0AUMOCTE MX BBITIOJTHEHHUS ISl TOTyYeHHUS HHTEphepeH-
LUOHHOW KapTUHBI.
8. Meronbl mony4YeHus U pacyeT UHTepGEPEHIIMOHHBIX KAPTHUH II0JIOC PABHOT'O HAKIIOHA U MOJIOC PABHOW TOJIIUHBI C TOMOIIIBIO
TOHKOH TIEHKH. Pa3muyus 3TUX METOMIOB.
9. UuaTepdepoMeTphl U uxX ucoib3oBanue. [IpuHnun paboTel u npuMeHeHue naTepdepomeTpor Maiikenscona, ®adpu-Ilepo,
3BE31HOTO MHTEppepomeTpa MaiikenbcoHa.
10. [IpuHIwn ASHCTBUS U IPUMEHCHHUE HANIPABICHHBIX PAIHOU3TydaTeIICH.
11.Meronx ®yphe-CIeKTPOMETPUH U €T0 IPUMEHEHHE.
12. BeiBoJ pactipenienieHusl HHTEHCHBHOCTH CBETA II0CJIE TIPOXOKAECHHUS IIIOCKOH MOHOXPOMAaTHYECKON MITM HEMOHOXpOMaTHYe-
CKOM CBETOBOM BOJIHOH MU(paKIMOHHON pemETKU. Pa3pematomas criocoOHOCTh TUGPAKITMOHHBIX PEMIETOK U UX UCTIOJIb30BaHUE
B CHIEKTPOCKOIIHH.
13.Tomorpadus. Merox noimydeHus: 00bEMHOTO N300paKeHUS.
14. VuaTepdepomMeTprsi HHTEHCHBHOCTEH NPU CII0KEHUH HEKOTEPEHTHBIX 3JIEKTPOMArHUTHBIX BOJIH (MeToq Xaubepu-bpayna-
Taucca).
15. ludppaxiums cBeTa Ha KPYIibIX OTBepCTUsX. Pas3periaroiiast cmocOGHOCTh ONTUYECKUX MPHOOPOB (MHUKPOCKOIA, YeT0BEUECKO-
ro rnasa).
16. [onsipu3anus cBeTa MpH MPOX0KICHUN U OTPAXKEHUH OT IPaHUIIBI IBYX JAUIICKTPHICCKHUX cpel. 3akoH bprocTepa.
17. ®dusnueckue NPUYMHEI U YCIOBUS BOSHUKHOBEHHS MTOJHOTO BHYTPEHHETO OTpaXKeHHs cBeTa. [lonspu3aius cBeTa npu MoJIHOM
BHYTPEHHEM OTpPaXKCHUH.
18. JIBoiiHOE aydenpeIOMIEHHE U MOJIIPU3aLlis CBETA B aHU30TPONHOM cpeze. [Toctpoenue [oiiredca (¢ mpuMepamu pacmipo-
CTpaHEHUs CBETA TI0]] PA3HBIMH YTIIaMH K OTITHYECKOM OCH).
19. KpucramioonTuka: 3JeKTPOONITHYECKHE U MATHUTOONITHYECKUE SIBIICHHUS B KPHCTAIIIaX.
20. MeTomp! oTydeHHs MOJSIPU30BAHHOTO cBeTa. [lomspr3annoHHbIe TPU3MBL U TIOJIAPOUIHI.
21.VckyccTBeHHAs aHU30TPOIHs Tipo3padnoii cpennl. Dddekt Keppa. SAuetiku Keppa u ux npumeHeHMe.
22. SlBneHnie AMCHIEPCUU CBETa. DICKTPOHHAS TEOPHUs IUCIICPCUH CBETA B CPEJIC.
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23. ®opmyna [nanka nist u3nydeHus abCOMOTHO YepHOTO Tena. E€ BBIBO U CleICTBUS.
24.MeTopl ONTHYECKOI TUPOMETPHH.
25.3¢¢exr KoMmnTona Ha ABMKYIIMXCS 3apsHKEHHBIX YaCTHIAX.
26.PaccesiHre 3NEKTPOMATHUTHOTO U3Ty4eHUs Ha aToMax. OnbiTel Pesepdopaa u ux ciencTBus.
27.Vonmzanus u Bo30yxIeHHe aToMOB cpebl. OnbiThl @panka-Iepiia u UX CIeICTBUS.
28.TIpuHIMT KBAaHTOBOM CyNepIo3uIiui. Ero mpuauHbI U CIEICTBUS.
29. TIpuHIMT HEONPeIeIEHHOCTH 1 IPUHIINII JOTIOTHUTEIEHOCTH B KBAHTOBOH TEOPUH: IPHYUHEI U CIIEJCTBHS.
30. TyHHeNbHBIH 3P (EKT: IPUYUHBL U CIEACTBHS (C HECKOJIBKUMU IIPUMEPAMH).
31.PaccessHre MUKPOYACTHUI] B KBAHTOBOH TeoprH. D (HEKTHBHOE CEUCHUE PaCCEsTHUS.
32. ToHKas ¥ CBEPXTOHKas CTPYKTYpa YHEPreTHUECKUX YPOBHEH B aTOMe BoAopoa. [IpnanHEI e€ MOsIBIICHUS U CIEACTBUS.
33. JIamboBcKuii cnBur. B3anMoeiicTBre MUKPOYACTHIIBI C (PH3UYECKUM BAKYyMOM.
34. AToM BO BHEIIHEM MarHUTHOM ToJie. HopmanbHbIil u aHOManbHbIH 3 dekt 3eemana.
35. CniuH-0pOuTaIbHOE B3aMMOACHCTBHE: IPUIHHBI U CIICCTBUS.
36.MeToz Teopur BO3MYIICHUN B KBAHTOBOW TCOPHUH.
37.Metonp! pemienust ypasaenus Lpémunrepa st MHOT031eKTpoHHOTO atoma. [Tone Xaptpu. OOMeHHAas U KyJIOHOBCKasl SHEP-
THSL.
38. EcTecTBeHHAas MUpHHA ¥ MYJIBTHIDIETHOCTh CIIEKTPAILHBIX THHAHN. [IpaBmia otbopa. MeTacTaOUiIbHBIE COCTOSHHS.
39. 3amoytHEHUE JIEKTPOHHBIX 000JI0UEK U IeproguIeckas Tadnuma MeHaeneena.
40. Cps3yromue MexatoMubie opouTtanm. OdpazoBaHUe MOJEKYII.
41. MonekyJspHbIe CIEKTPHI U X OCOOCHHOCTH.
42 . TIpuauHbl 00pa30BaHM MEKATOMHBIX CBA3EH B TBEPABIX CpeIax: KOBaJCHTHAs, METaJUIMIeCcKas, HOHHAsI, BOJOPOIHAS CBA3b.
43.DneKTpOHBI B Cpejie ¢ KPpUCTAUTHYECKOH pemérkoit. OO0pa3oBaHne YHEPTETHUECKUX 30H 1 3aMTOJTHEHUE MX DJICKTPOHAMH.
44.3ueprus Gepmu u moBepxHOCTh DepMu B MeTaUIaX U MOTyMeTaliax.
45. Pactipenenenus ®epmu-/lupaka u bose-DitHmreiina u ux ocodenHocTr. CpaBHEHHUE ¢ pachpesiesicHneM MakcBesia-
Bbonbimana.
46. CpolicTBa ra3a KBa3uCBOOOIHBIX 3JICKTPOHOB IPHU HYJICBOI U HEHYJICBOW TeMIiepaTrype. 3aBUCUMOCTh PyHKIUU Depmu u
sHeprun DepMu 0T TEMITEPATyPHI.
47 . BpIpoX/JIeHHBIH U HEBBIPOXKJICHHBIH 2JIEKTPOHHEIH ra3. Ero cBoiicTsa.
48. DoHOHEI.
49. Termmo€MKOCTh KPUCTALTUIECKIX CPell B KIIACCHUECKON M KBaHTOBOW Teopuu. Monens Jlebas u Moaens DUHIITeHHA.
50. O0bsicHeHnE 3aKOHOB AJIEKTPOIIPOBOAHOCTH METAJUIOB B KBAHTOBOM TEOPHH.
51.O0mbscHeHne ranbBaHOMAarHUTHBIE SIBJICHUIA B KBAHTOBOH Teopuu. DddekTr DitHmTeHa - e Xaasa, bapueTTa, ne Xaaza —
BaH Anb(BeHa (KBaHTOBBIE OCYHUIALMHK). DB PEKT THTaHTCKOTO MarHETOCONPOTUBIIEHHS M €r0 IPUMEHEHHE.
52.PacnpocTpaHeHue 3JIeKTPOMArHUTHBIX BOJH B MeTaiuie. CKuH-3()(EKT ¥ CKUH-CIION.
53. PacnipocTpanenue 3IeKTpOMarHUTHEIX BOJH B quanekTpuke. @opmyna Knaysuyca-Mocottu u 3akoH byrepa.
54. CernerosnekTpuku. JloMeHHAas CTPYKTYpa U TUCTEPE3UC CETHETOAIEKTPUKOB. [IpUMEHEHHE CETHETORICKTPUKOB B TCXHHKE.
55. Co6cTBenHbIe MONynpoBOAHUKA. OCOOCHHOCTH 3allOHEHUS YHEPreTHUecKuX 30H. D dekr [anna. duznyeckre NpUIHHBI
TEMIEePaTYPHOH 3aBUCUMOCTH 3JIEKTPOIIPOBOTHOCTH COOCTBEHHBIX TOIYIPOBOHUKOB.
56. [IpumecHbIe moTynpoBoAHUKHA. OCOOCHHOCTH 3aMOTHCHHS YJHEPTeTHYCCKUX 30H. DU3nUecKue MPUINHBI TEMIICPATyPHOI 3a-
BHCHUMOCTH 3JIEKTPOIPOBOTHOCTH MPUMECHBIX MOTYIIPOBOTHIKOB.
57.Ontrueckre CBOMCTBA MOIYIPOBOAHUKOB. DPdekT dportopesuctuBHOCTH. Dddekt Kenapima-Dpanna u ero o0ObsICHEHHE.
58. KoHTakTHBIE SBICHUS B MIOIYIPOBOAHUKAX. P-NHIEPEXO U €T0 CBOMCTBA.
59. ®ororanpBaHrUeCKHe ABIECHUS B TOTyNpoBoaHUKaX. [Ipuanaet moseiaeHus ¢orod.J[.C. ConHeunble OaTapen U BapHUKaIIbl.
60. ®usndeckre MPUHIIMITEI Pa0OTHI MTOTYITPOBOIHHKOBBIX TPAH3UCTOPOB. bumnomnspHbie U moyeBbie Tpan3uctopbl. M/II1-
CTPYKTYDHI.
61. [IpryuHbI MOSBJICHUS TUaMarHETU3Ma, MapaMarHeTu3Ma u peppoMarHeTH3Ma B KBAaHTOBOM TCOPHH.
62. dusndeckue NPUYUHBI MTOSBICHUS MATHUTHOTO YIIOPSAIOYCHUs cpe. SIBieHus Gpeppo- u peppu-maraetusma. [Ipumepsi.
63. loMeHHast CTPYKTYpa (eppOMArHETHKOB U MPUYUHBI €€ TosBlicHus. [[0BeIeHHe TOMEHOB BO BHEIITHEM MarHUTHOM IIOJIE.
Crenku broxa.
64. SIBneHrie MAarHUTHOTO TUCTEPE3KCa U €r0 IPUMCHEHUE B TEXHHUKE.
65. MarHUTOCTPUKITUOHHBIC SIBIICHUS M UX IPUMEHEHUE B TEXHUKE. DPPEKT TUraHTCKONH MarHUTOCTPHUKIIHH.
66. [TapaMarHUTHBIN pe30HAHC U €T0 IPUMEHCHUS.
67.Deppo- u peppuMarHUTHBINA pe30HaHC. [[MKIIOTPOHHBIM MarHUTHEIN pe3oHaHC. [I[puMeHeH s Ha TTPaKTHKE.
68. CBepXIIpOBOIMMOCTh M IPUIHHEI € MosBiIeHNs. KynepoBckue amekTpoHHbIe mapsl. [IprMeHeHne cBepXpoBOTHAKOB.
69. CeepxmpoBogHUK 1-T0 pojia BO BHENTHEM MarHUTHOM moJie. D dext MeticHepa u ero oObsicHeHue. [[pOHUKHOBEHNE MarHUT-
HOTO TIOJISI B TIOBEPXHOCTHBIN CJIOH CBEPXIPOBOJIHUKA U MAKPOCKOIIMIECKNH KBAaHTOBBIH 3 hekt. KpuoTpoHs!.
70. CBepXIIpOBOIHUKYU 2-TO POJa U UX HCIoNb30Banue. OObsICHEHE IPUYHH NOSBICHHS BUXpeil AOPUKOCOBA U SBJICHUS ITHH-
HUHTA.
71.CraunoHapHsblii 1 HecTalMoHapHbIH 3¢ ekt xozedcona. CKBU/IbI 1 uX npuMeHeHHe.
72.Pa3mepHble KBaHTOBbIE 3(P(PEKTH B HU3KOPA3MEPHBIX CUCTEMAX. | €TEPOCTPYKTYPhI U X MPUMEHEHHE (reTeposia3epbl, CIIUHO-
BbI€ KJIAMIAHBI, CTUHTPOHUKA U T.II.)
73.KBanroBsii adpdext Xosuia u ApoOHBIN KBaHTOBBIN 3¢ ekt Xomna. X npumeHeHus.
74. dusndeckue cBOiCTBa KBaHTOBBIX HUTEH, HAHOTPYOO€, KBAHTOBBIX TOUYEK. MeTOIBI NX MONYyYCHHS U IPIMEHEHHE Ha TIPAKTH-
Ke.
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75.Tlpuunna yaepxaHus HYKJIOHOB B aTOMHOM siipe. MarHUTHBIC MOMEHTBI S/Iep U SACPHBII MATHUTHBIN PE30HAHC.
76.0cobenHOCTH 000JI049€YHON M KaleJIbHOW MOJIENIN aTOMHOTO siipa. DHEPTusl CBS3U aTOMHOTO s/Ipa ¥ 00bsICHEHHE €€ 3aBUCH-
MOCTb OT YHCIIa HYKJIOHOB B sIJpe.

77. Tunsl siiepHBIX peakuuii pacnana u poib TyHHeIbHOro 3¢ dekra. HeHTpoHHO-N30bITOUHBIE H HEUTPOHHO-IEPULIUTHBIE P U
UX pacmhaj.

78.MeTopl paHON30TOIIHON XPOHOIOTHH U LIETIOYKH SICPHBIX TIPEBPAICHUI PaIHOHYKIHI0B (C HECKOIBKUMHE IIPHUMEPaMH).
79.3¢ddexT Méccbayspa u ero npuMeHeHHeE.

80. ®usndeckre MPUHIIMIIEI Pa0OTHI SIIEPHOTO peakTopa. HalkpuTHIHBIN 1 MOAKPUTHIHBIA PEKUMBI IETTHOW peakiiuu. PeakTophl
Ha 3ar1a3bIBAIONINX M HA OBICTPBIX HEUTPOHAX.

81.Metoap! HeliTpoHOTpadhK U HEUTPOHHOH CrIeKTpocKomnuu. X 000cHOBaHWE U MPUMEHEHHE Ha TIPAKTHKE.

82. Ynpasisiemblil 1 HeyNpaBiIseMblil TEPMOSAEPHBINA CHHTE3 U ITpo0iIeMa HYKJIEOCHHTE3a XUMUYECKUX 3JIEMEHTOB.

83. NoHu3upyromnye u3ny4eHus1, iX UICTOYHUKH U JIeHicTBUE Ha opraHusM. Jlo3za obmydenust. dusnueckue NPUHIMIIGI 3aIIUTHI OT
HNOHHM3HUPYIOIINX M3JTy4eHUH.

84. ®ynnaMeHTaNbHBIC B3aUMOICUCTBUS B (DU3KKE DIIEMCHTAPHBIX YaCTHII. JICNTOHBI, aJpOHBI, 0ApPHUOHBI, ME30OHBI U HX KJIACCH-
(dukarms.

85. KBapkoBbie Monenu aapoHoB. CemeiicTBa KBapKOB, HX LIBETOBOM 3apsi/ (HIeH KBaHTOBOH XpoMoauHaMuku). KordaitHmeHT
(mpo6GiieMa HeBBLIETaHMSI KBAPKOB U3 a[POHA).

86.Posb cummeTpuit B GU3HKE dJIEMEHTAPHBIX YaCTHII.



70
5. [Topsimok opopmnenus pedeparon

Pedepar(oTueT 0 MPOBENEHUH JaHHOTO Pa3jeiia CaMOCTOATENLHOM padOThl) BEIIOIHAETCS Ha TUcTax Gpopmara Ad Ma-
MIUHOMTMCHOTO TekcTa 00beMoM 10-15ctpanum. Hlpudt keras 14, MeKCTPOUHOE pacCTOSIHAE OAMHAPHOE, OTCTyM 1 cM, Tostst —
Kpyrom — 2cMm. BeipaBHHBaHHE — 0 IIUPHHE.

Tekcr pedepara HOMKEH YETKO COOTBETCTBOBATh TEME 3a/aHMs, BBIIAHHOIO MpenojaBaTeseM. B mNpOTUBHOM ciiydae

MPEUIOKEHHBIN K claue Martepuai He OyaeT npuHaT. TekcT pedepara He MOIDKEH ColepKaTh OpporpaduuecKux U CTIITUCTHYC-
CKHUX OIIHOOK.

Pedepat nomken conepxars:

1. TutynbHbIH JTHCT (HE HYMEPYETCs).

2. Coneprkanue (C ykaszaHHeM HAUMEHOBAHHUI pa3/esioB U MOIPA3/IENIOB, a TAKIKE HOMEPOB CTPAHHLY).

3. Beenenne.

4. CriicoK HCTIOIb30BaHHON JTUTepaTyphl (He MeHee 5 HCTOYHHKOB; B CIIydae 3JIEKTPOHHBIX CCBUIOK yKa3aTh aapec cairta
W CTPaHMIIBI).

Pucynku, Tabmuist, GopMysIbl JOJKHBI OBITH IPOHYMEPOBaHbI (II0 pa3lmenaM WM CKBO3HOW Hymepalueii), pucyHKd H
TaOIHUIIBI TOJKHEI IMETh HAa3BAHU.

TurynbHBIN THCT pedepara BHINOIHIETCS MO CIeAyIoeMy 00pasily:

MHUHUACTEPCTBO OBPA3OBAHUSI U HAYKH POCCUIICKOM ®EJIEPALIUU

OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIO/KETHOE
OBPA3OBATEJIBHOE YUYPEXJIEHUWE BBICIHIEI'O OBPA3OBAHUSA
«TYJIbCKHAM T'OCYIAPCTBEHHBIA YHUBEPCUTET»

Kadenpa ¢pusuku

PEOEPAT

0 TUCITUTUINHE «(pHU3UKa»,
pasiesn «HauMEHOBaHHUE pa3ieia»

« Tema pedeparta B COOTBETCTBHH C 33IaHHEM MPETIOIaBATEISI»

BeimosHW: cTyAEHT IP. ......

nfra, MOIMKCH)

IIposepur:

J@ra, MoJMUCh, OLICHKA)

Tyna - 2020
Coneprxanue (MpUMEPHBI BUI)
Cognepxanue
Crp
53517 (5 0% (<
I 5 3017 (e 0): o) WO B o i (s PP 4
1.1Ha3BaHUE MEPBOTO TOPABIIEIIA .. euetuntuneenaanaanaansae et ea eas easeessssasaa s aaaaaeaaaaeeaaaeeaammmeaeeesaeaaaaaaatataeeseeesssesssnnnsnnnsnnnnn 6
HIVZAS BTcd:Fo0: 07 (s Vo o o) o0 0 (00 40X 3 (Xt N PPN |
2. Ha3BAHME BTOPOTO PABIEIIA + .. v vuuenten et eu tue eeeaetetenen saeets et sae ereeaeteeaenenseets st tneeneenesesnennennesersesesneeneenesennened]
3. Ha3BAHME TPETBETO PABIIEITA ... vue et tettenen veeae et tae tretee et et ae sas eae tae ee et b et et aene nessas taeeeenetennenaenneneeneneeneenesd
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5. CIHCOK UCTIOMB30BAHHOM JTUTEPATYPBI e v e vt tesanan van et tae et et et tesaen ses sae et teee ea et aenaen sas et etseneeneenenennennenseseeslD

CHOrcoK HCI0JIb30BAHHO TUTEPaTYPhI (IPHUMEPHBIN BU).
CIHuUCOK COIEPHKUT:
1) Bubnuorpaduueckoe onucanne KHUrH (MOHOTpaduu, yaeOHUKa).

B 6ubnuorpaduyeckoM OnucaHny yKa3bIBalOT: a) HaMUIIHIO U HHHULHANBI aBTOPa (aBTOPOB), HA3BAaHWHU KHUTH, TOPOJ H3-
JlaHMs, Ha3BaHHUE U3AaTeNbCTBA, FOJ U31aHUs, KOJIMYECTBO CTPAHMUII.
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2) Bubnuorpaduyeckoe ONHUCAHNE CTATBH YKa3bIBAIOT: (DAMHJIMH W MHHULHAIBI aBTOPOB, HA3BaHHUE CTATHH, HA3BaHHE
XKypHaJa, TOJl U3JIaHMs1, TOM, BBIITYCK, CTPAHHIIBL.
3) B OubnuorpaduaeckoM OMUCAHHHU JJIEKTPOHHOIO HCTOYHHKA YKA3bIBAIOT: GAMUIIMIO W MHHIHAIBI aBTOpa (aBTOPOB)
JJIEKTPOHHOM CTaThH, afipec caiiTa, CTpaHuUILy.

5. CMCcOK UCIIOIb30BAHHOM JINTEPATYpPhI (IpUMED)
1. UBanos U.U. ®usuka 3emnu - M.: Beicmas mkona.- 2006,- 30%.
2. Cugopos C.C., ITerpos. IL.I1. HoBble gaHHbIE O FOPU3OHTAIBHOM COCTABJISIONIEH MarHUTHOTO MMoJs 3emim//Dusnka 3eMiIn.-
2007.-T.345.8pmm. 3.-C.234-237.
3. ITerpos I1.I1. Poiib pOCCHICKHMX YYEHBIX B aHAIM3€ PEIMKTOBOro KocMuueckoro uamyuenns//http://www.rffi.ru/physics of earth.

B texcre paboThl 00513aTEJBHO HATMYKE CCHIJIOK Ha NCTOYHHK NPHBEJCHHON MH(OPMALMK, UCIIOJIL30BaHHbINH B paboTe u
cooTtBeTcTBYIOIIMIA (0 Hymepauun) «CIUCKY UCIONB30BAHHON JIUTEPATYPhI».
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6. bubnuorpaduueckuit Ciucok yueOHOM IUTEepaTyphl,
peKOMeHI[OBaHHOﬁ AT CaMOCTOSATCIIBHOI'O NU3YUYCHUA

2-ii cemecTp
1. CaBenneB U.B. Kypc ¢usuku B 3x TT.: T. 1: Mexanuka. Monekymnsapras ¢puzuka — CI16, M.: Jlans — 2017.— 35&.
[Dnexrponnslii pecypc]: Pexxum gocrymna: https://e.lanbook.com/book/95163#book _nam@&%b€ “Jlans”, mo napoJo.
2. Upono UN.E. Mexanuka. OcHoBHbIe 3akoHbl. — M.: BUHOM —2013.— 30%.
3. Uponos U.E. ®usmuka makpocucteM. OcHoBHBIE 3aKoHbl. — M.: BUHOM —2010.— 207.
4. MartseeB A.H. Mexanuka u teopust oTHocutenbHOCTH. — CI16, M.: Jlans — 2009.— 432.
5. MatBeeB A.H. Monekynspuas ¢puzuka. — CII6, M.: Jlanp — 2010.— 36Q.
6.Yeptor A.I'., Bopobser A.A., moxa pexa. Obmmas ¢pusuka (a1 6akanaspos) —M.: KuoPyc, 2016. — 80@.
[OnexTponnslit pecypel: Pexum noctyma: https://www.book.ru/book/922169.55C “BOOK.ru”, no naposito.
7. bonnapes b.B., Kanamnukos H.I1., Criupun I'.I". Kypc oOweit ¢pusuku. Kuura 1: Mexanuka. YueOHuK 1151 GakanaBpoB.— M.:
IOpaiit —2015.— 353.
8. bonnapes b.B., Kanamuukos H.I1., Cupun I'.I'. Kypc o6me#t ¢pusnuku. Kanra 3: Tepmoaunamuka. Ctatuctrdeckas Gu3nKa.
Crpoenue BeecTBa. YueOHUK juist OakanaBpos.— M.: IOpaiir —2015.— 36%.
9. CuByxwuH [1.B. Kypc obmieit pusuku B 5 11. T.1. Mexannka — M.: DUSMATJIUT —2005.— 56(:.

10. CuByxuHn [1.B. Kypc obmeit puzuku B 5 1. T.2. Tepmonunamuka u mosiexyssipuas ¢pusuka — M.: DUSMATIIUT —2005.—
544c.

11. Kommaxkos 1O.H., ITekap 10.A., Jlaryn .M., JIexxnena JI.C. MexaHuka U TEOpUsI OTHOCUTEIBLHOCTH : JICKITUH 110 (PU3NKE —
Tyna : U3a-so Tynl'Y, 2010.— 18GC:.

[Dnexrponnsii pecypc]: Pexxum mpocrymna: https://tsutula.bibliotech.ru/Reader/Book/201411206126551680000781836C
“bubmroTex”, o mapoJo.

12. Kommaxkos 1O.H., ITekap 10.A., Jlexxnesa JI.C. TepMoanHamuka 1 MoJieKyisipHas ¢pusuka. Jlekiuu no ¢puszuke — Tyna : U3n-
Bo Tynl'V, 2008 .— 132.

[OnexTponHslit pecype]: Pexxum noctyna: https://tsutula.bibliotech.ru/Reader/Book/201481@265189549100005390356C
“bubnuoTex”, mo maporo.

3-ii cemecTp
1. CaBenneB U.B. Kypc ¢usuku B 3X TT.: T. 2. DnekrpudectBo. Konebanus u BosHbl. BonHoBast ontuka — CII6, M.: Jlans —
2018.— 46&.
[OnexTponnslit pecype]: Pexxum nocryna: https://e.lanbook.com/book/100927#book_nam&B€ “Jlaus”, no naposko.
2. Uponos U.E. Dnekrpomaraerusm. OcHoBHBIE 3akoHBI. — M.: BUHOM —2013.— 31%.
3. MatBeeB A.H. DnektpudectBo u marHeTusm. — CII6, M.: Jlanp — 2010.— 463.
4. Yepros A.I'., BopoObeB A.A., mox pen. O6mias ¢pusuka (s 6akanaspos) —M.: KuoPyc, 2016. — 80@.
[Dnexrponnslii pecypc]: Pesxxum mpocryna: https://www.book.ru/book/922169.35C “BOOK.ru”, mo napoio.
5. bongapes b.B., Kanamuukos H.I1., Ciupun I'.I'. Kypc o6mie#t pusnku. Kanra 2: Dnexrpomaraetn3m. Onrrka. ATomHast Gu-
3uKa. YueOHuk juist 0akanaBpo.— M.: IOpaiir —2015.— 44%c.
6. Cusyxun JI.B. Kypc obmeit ¢puznku B 51. T.3. Dnexrpruectso — M.: DUSMATIINT — 2004.— 656.
7. Kommaxos 1O. H., TTekap 1O. A., Jlaryn 1. M. DnekTpudecTBO 1 MarHeTH3M: Jiekiuu 1o pusuke . — Tyina : U3n-so Tynl'VY,
2008 .— 14Q.
[Dnexrponnslii pecypc]: Pexxum pocryna: https://tsutula.bibliotech.ru/Reader/Book/ 201281033453860770000829855C
“bubmmoTex”, o mapoJo.

4-if cemecTp

1. CaBennes, U. B. Kypc ¢usuku B 3-x TT.: T.3. KBanToBast ontrka. AtomHas ¢pusnuka. @usnka TBepaoro tena. Gu3nka aTOMHOTO
sipa u aneMenTapHbix yactur, — CI16, M.: Jlanp —2018—308c.

[DnexrponHsIii pecypc]: Pexxum moctyna: https://e.lanbook.com/book/98247#book_nam@&E€ “Jlans”, mo napoiro.

2. Uponos 1.E. Bonnossie nponeccsl. OcHoBHble 3akoHbl — M.: BUHOM —2014.— 263%.

3. Uponos U.E. KanToBas ¢usuka. OcHoBHBIE 3akoHEI — M.: BUHOM —2013.— 256¢.
4. MartseeB A.H. AtomHuas ¢pusuka. —M.: Beicur.mkona — 1989.— 44@.

5. Yepror A.I'., BopoObes A.A., moa pen. O6mias ¢pusuka (s 6akanaspos) —M.: KuoPyc, 2016. — 80@.

[Dnexrponnslii pecypc]: Pesxxum mpocryna: https://www.book.ru/book/922169.35C “BOOK.ru”, o mapoio.

6. bonnapes b.B., Kanamuukos H.I1., Ciupun I'.I'. Kypc o6me#t pusnku. Kaura 2: Dnexrpomaraetn3m. Onrruka. ATomHast Gu-

3uKa. YueOHuk juist 0akanaBpo.— M.: IOpaiitr —2015.— 44%c.
7. CuByxuH J1.B. Kypc o6mieit ¢pusuku B 5 1T. T.4. Onnituka — M.: DUSMATIIUT —2005.— 79%.

8. CuByxuH /JI.B. Kypc obmeii puzuku B 5t1. T.5. ATOMHas u snepHas puzuka — M.: DUSMATIIUT —2002.— 784.
9. Enucganos I'.U.. ®usuka tBepnoro tena. — CII16, M.: Jlanp — 2011.— 288&.
10. Kommaxkos 10.H., ITekap 10.A., Jlexxnesa JI.C. DiekTpoMaraeTu3M u ONTHKA : JieKuu 1o pmu3uke — Tyma, 2010 .— 13Q.
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[Onexrponnsiit pecype]: Pexum mocryma: https://tsutula.bibliotech.ru/Reader/Book/ 2012810384275951700003447. —
OBC “bubmmoTex”, no napoio.
11. Kommaxkos FO.H., ITekap F0.A., Jlexnepa JI.C., Cemun B.A. OCHOBBI KBAaHTOBO# Teopuu 1 aTOMHOU Qu3uku — Tyma : U3a-
Bo Tynl'Y, 2010 .— 148.
[Onexrponnsiit pecype]: Pexxum nocryna: https://tsutula.bibliotech.ru/Reader/Book/ 2012811001257771700009442356C
“bubmroTex”, o mapoJo.
12. Kommaxkos 1O. H., Jleeun /.M., Cemun B.A. OCHOBBI (M3HKH KOHJICHCUPOBAHHBIX cpell B pu3ukn mukpomupa: Y.1 — Tyna :
W3n-Bo Tynl'Y, 2014.— 18%:.
[Dnexrponnsiii pecypc]: Pesxum pocryna: https://tsutula.bibliotech.ru/Reader/Book/201481P06172037360000816336C
“bubmmoTex”, mo mapoJo.
13.Konmaxos 1O. H., Jleun [.M., Cemun B.A. OcHOBBI (hM3UKH KOHAEHCHPOBAHHBIX cpex U (hu3uku Mukpomupa: U.2 — Tyna :
Uzn-po Tynl'Y, 2014.— 15G:.
[OnexTponnslit pecype]: Pexxum nocryna: https://tsutula.bibliotech.ru/Reader/Book/201481P12030772710000563235C
“bubnuoTex”, mo maposro.





