[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHdopmaumsa o Bnagenbue:

®KO: MoHomapesa CBeTnaHa BuktoposHa
JomkHocTb: Mpopektop no YP n HO HIIH
[arta nognucanus: 22.09.2023 22:38:47 ARY,
YHUKanbHbI MPOrpaMMHbIA KIHOY:

0527959411 MU HHUETERCTBO,HAYKHU U BBICILIETO OBPA30OBAHM ST POCCUNCKOU ®EIEPALIIN

SEAEPAABHOE FOEYIAPCTBEHHOE BIO/UKETHOE OBPA3OBATEJILHOE
YUYPEKJIEHUE BBICIIETO OBPA3OBAHMS
«TOHCKOW TOCYJIAPCTBEHHBII TEXHUYECKHN YHUBEPCHTET»
(ICTY)
ABUAIIMOHHBIN KOJUIEK

DoH/I OLIEHOYHBIX CPEICTB
JJIS1 IPOBeIeHUsl TeKyIero KOHTPOJIA U POMEKYTOYHOM aTTecTallun

B opme nuddepeHUMPOBAHHOIO 3a4€Ta
no aucuuruiune I1J1.03 ®PU3NKA
B PaMKaXx NPorpaMmbl NOATOTOBKY crnienuaancToB cpeanero 3gea (IIMCC3) no

cnenuaasHocTu CIIO

PocroB-na-/lony
2020 r.



Pa3zpaborunk:

[IpenonaBarens  ABuanunoHHoro kosuiemxka AI'TY Henw3una O.T'.

« » 2020r.

KOMIUIEKT OLIEHOYHBIX CPEICTB  PACCMOTPEH U OJI00pEH Ha 3acelaHuU IUKIOBOW  KOMHCCUU
MaTemMaTH4ecKuX U eCTECTBEHHOHAYYHBIX AUCIMIIINH

[TpoTokon Ne OT«__ » 2020r

[Ipencenarenb HUKIOBOM  KOMHCCUU Bricoukas JI.M.

« » 2020r.

KoMIIIeKT OLEHOYHBIX CPECTB MpeaHa3HA4YeH JJIs CTYACHTOB  CHEIUATbHOCTH:
15.02.08 TexHosoruss MalIMHOCTPOCHUS



L ITacmopT KOMILIEKTA OLIEHOYHBIX CPEACTB

1. ObsacTb NpUMEHEeHUS KOMILJIEKTA OLEHOYHBIX CPECTB

Kommext OLCHOYHBIX CPCACTB IIPCAHA3SHAYUCH OJIA OUCHKH PC3YJILTATOB

ocBoeHus yueOoHou nqucuuminnbl 11/1.03 ®UUKA

Tabmuna 1
Pesynbrarsl ocBOeHMS OcCHOBHBIE TIOKA3aTeNN OLIEHKU Tun ®opma
(0OBEKTHI OLICHUBAHHMS) pe3yJibTaTa U UX KpUTEpUU 3a/1aHus; aTTecTaluu
Ne (B COOTBETCTBUU
3a/1aHus C y4eOHBIM
TIJIAHOM)
Pemenne 3anay Ha TEMBI:
JIBM>KEHHE Tella 0L 3HaHue OCHOBHBIX ¢dopmya. | [Ipakr. | oueHka
JEHCTBUEM MOCTOSTHHOMN IlepeBon enunun usmepenust B CU. | Pagora | BPIIOJTHCHUS Ha
CUJIBI. YMeHue BbIBECTH HEOOXOAMMYIO | Nel.l HPaKTHICCKOM
HN3yuenune 3akoHa (GopMyITy U MOJCTABUTH 3HAYCHUSI. 3a/laHuH,
COXPaHEHMs HMITYJIbCa. JlokazaTeabeTBO pasMepHOCTH TecTupoBaHue
MOJIYYEHHOU BEJIMYHHBI.
CoxpaHeHue MEXaHU4ECKON | 3HaHUe OCHOBHBIX ¢dopmya. | [Ipakr. | oueHka
SHEPTUHU NPU JBUKEHUU IlepeBon enunun usmepenust B CU. | Pagora | BPIIOJTHCHUS HA
Tena oA JEUCTBUEM CHII YMeHue BBIBECTH HEOOXOAUMYIO | Nel.2 HPAKTHICCKOM
TSDKECTH U YIIPYTOCTH. (opMyITy U MOJCTABUTH 3HAYCHUSI. 3a/laHuH,
JloKa3aTenbCTBO Pa3sMepHOCTH TeCTHPOBARME
MOJIyYEHHOU BEJIMYUHBI.
CpaBHeHue paboThl CUJIBI C | 3HAHUE OCHOBHBIX (POPMYIL. IIpakr. | ouenka
u3MeHeHneM kuHerndeckoi | IlepeBon enmnnn msmepenns B CHU. | Pagora | BPIIOJIHCHNUS Ha
SHEPIruu Teja. VMeHHe BBIBECTH HEOOXOIUMYIO | Nol.3 HPaKTHICCKOM
(bopMyITy ¥ IMOICTaBUTh 3HAUECHHSL. 3ajaHny,
Jloka3zaTenbcTBo pa3MepHOCTH TecTHpOBanie
MOJTYYEHHON BEJIMYVHBI.
3aKOHBl COXpAaHEHUS Ha 3HaHuE OCHOBHBIX (POPMYIL. IIpakr. | ouenka
pUMeEpe y1apa mapos [TepeBon enunuiy usmepenust B CU. | Pagora | BPIIOJHCHUA Ha
OcoOGeHHOCTH CHITBI TPEHUS YMeHue BbIBECTH HEOOXOAMMYIO | Nol.4 IPAKTHIECKOM
(CKOIBYKEHWST) (bopMyITy ¥ IMOJICTaBUTh 3HAUECHHSL. 3ajaHny,
Jloka3zaTenbcTBo pa3MepHOCTH TecTHpoBanie
MOJTYYEHHON BEJIMYVHBI.
JIBrKeHue 1ot NENCTBUEM 3HaHME OCHOBHBIX (pOpMyII. IIpakrt. | onenka
CHWJIBI TSDKECTH. JIBrokeHue [TepeBon enunuiy usmepenust B CU. | Pagora | BPIIOJHCHUA HA
HCKYCCTBEHHBIX CITyTHUKOB U YMeHue BBIBECTH HEOOXOIUMYIO | Nol.5 IIPAKTHIECKOM
IUTAHET (bopMyITy ¥ IMOICTaBUTh 3HAUECHHSL. 3afanny,
Jloka3zaTenbcTBo pa3MepHOCTH TeCTHpOBarHe
MOJTYYEHHOUN BEJIMYVHBI.
IIpakTHyeckue 3aHATHA: 3HaHuE OCHOBHBIX (OPMYIL. IIpakr. | oneHka
BnaxxHOCTh BO3/IyXa. IlepeBoa enunun usmepenust B CU. | padora | BbIIOJHCHUS Ha
HOBerHQCTHoe HaTsS KEeHUue VYMenue BbIBECTH HeO6XO)II/IMYIO Ne2 HPaKTHICCKOM
KUJKOCTH. (GopMyITy ¥ MOJICTaBUTh 3HAUCHHS. 3aJlaHuy,
TCCTUPOBAHUC

[Mpouecc KpucTanamsaumm

TenoBoe pacmmpenne
TBEPABIX TEI.

Jloka3aTenbcTBoO pa3MepHOCTH
MIOJIy4YE€HHOM BETNYMHBI.




TemnoBoe pacmmpeHue
BOJIBL.

IIpakTHYecKkHe 3aHATHSA: 3HaHuEe OCHOBHBIX (POPMYIL. Ipakr. | Ouenka
3.1.3axon Oma ans yuactka | [lepeBon enuuuni usmepenust B CH. | PaGora | BRITOTHCHHA
IIETH, MTOCJIEA0BATEIILHOTO U VYMeHnue BBIBECTH HGOGXOI[I/IMYIO Ne3.1. IIPAKTUICCKOI0
NapajIeNbHOro coequHennst | GOpMyIy H MOJCTaBUTh 3HAYEHHS. 3afaHus
IIPOBOIHUKOB. Jloka3aTenbcTBO pa3MepHOCTH
3.2.3axon OMa [y1st HONHOM | MOJyYEHHOM BEINYHMHBI.
LIETIH.
3.3. SIBnenus
3J€KTPOMAarHUTHOM
WH]TyKIIHH.
IIpakTHyeckas padora 4 3HaHHE OCHOBHBIX (POPMYII. IIp. pad | Ouenka
Onpenenenue Vmenue cobparh siektpudeckyro | Ne4,5,6 | orderos 1o
ko3¢ duLreHTa M0JIe3HOr0 CXeMy, U3MepATh  (U3NYECKue (paKTHIECKHM)
JEACTBUS DIIEKTPUYECKOTO BEJIMYHHEI u OLIEHHMBATh 1a00paTopHLIM
yailHUKa. MOTPEUIHOCTh BBIUNCIECHUN. paboram.
IIpakTnueckas padora 5 YMers  genatb  BBIBOJABI IO
Omnpenenenue TemnepaTypsl | 1abopatopHoit paborte.
HUTH JIaMIIbl HaKaJIMBaHUSI.
IIpakTnyeckas padora 6
Ompenenenue DJC wu

BHYTPEHHETO
COINPOTHBIIEHUSI HUCTOYHUKA
HaIpsKEHUsI.
IIpakTHyeckune 3aHATHA. 3HaHuE OCHOBHBIX (POPMYIL Ip.paé | Ouenka
WuayKkTuBHBIE M eMKocTHOE | [IepeBol eMHUIl H3MEPEHHUST B CHU. | Ne7 BBITTOJTHECHUS
COIIPOTUBJICHUSA B (S50 VYMeHne BwIBECTU HGO6XOI[I/IMYIO MIPAKTHICCKOT' O
TIePEMEHHOT0 TOKa (GopMyITy U MOJCTABUTH 3HAYCHUSI. Sa/iaHi

Jloka3aTenbCcTBO pa3MepHOCTH

MIOJIyYE€HHOM BEJIMYMHBI.
IIpakTHyeckue 3aHATHA. 3HaHuE OCHOBHBIX (POPMYIL. Ip.paé | Ouenka
IlpakTuyeckas pagora 8 [lepeBoa enunun usmepenust B CU. | Ne§,9,10 | oT4€TOB 1o
W3yuenne n300paskeHus VYMeHHe BBIBECTH HEOOXOIUMYIO (IIpaKTHYECKIM)
MPEIMETOB B TOHKOM JIMH3E. dbopMyiTy M MOJICTaBUTH 3HAYEHUS. giggEZLOPHHM

IIpakTnueckas padora 9
N3ydenune natephepeHuu u
TU(PaKIIK CBETA.
IIpakTnyeckas padora 10

CnekTpockon u
OMpEACIICHUC TJIMHBI BOJIHBI
CHEKTPATbHBIX JTMHUN

YMeHue cTpouTh H300paKeHUs B

JIUH3aX (cobupatoiue u
pacceuBaroIIye). YMEHHEe H3MEepsTh
buznueckue BEJTMYUHBI u
OIICHUBATH MOTPEITHOCTh
BBIYMCIICHUM.

YMeTr  Jenath  BBIBOABI IO

nabopaTopHoii pabore.




2. KoMILUIEKT OLIEHOYHBIX CPeACTB
2.1. 3agaHus 1Sl TEKYLEro KOHTPOJISl ¢ KPUTEPUSIMU OLleHUBAHMS

IIpakTnueckas padora Ne3.1.

NP-3. 3axon OMa Qa8 yUACTKA HeITH

BAPHAHT N 1

1. OnopepenwTe CHIY TOKA B SIeHTpoHaiiHMKe, BHIKNYEHHOM B CETE C
manpasennem 125 B, ecan conporusaenne Harpesarensa 50 Om.

2. Kax usmennTcs cuia TOKE, NPOTEK4AONIEro M0 NPOBOAHHKY, ECIH
HANpDHAKEHHE Ha €0 HOHIOAX H NM0IDANb HOMDepeExdHOTro CEYeHHA TOpo-
BOSHHKA YBEAHYIHTE B 2,5 paza?

3. Ilpe ypeansenwmn manpamenus U ma yuact-
He aTeRKTpHUYeCcHOl 1enw cuaa Toxka [ B menw
HEMEHAETCA B COOTBETCTEMH ¢ TrpadHKOM
(em. pue.). OnpenenuTe aNEeKTPHUECKOE CO-
ODOTHBAEHHE HA STOM YYACTHE LelH,

BAPHAHT Mo 2

1. Ha noxone snexTpHueckoi aamnsl manucano 0,35 B u 0,2 A. Onpe-
JenHTe CONPOTHRNEHHE COMPATH JAMIIAI.

2. HKax uiMeHHTCH cHIA TOKA, NPOTEKAIOUIETD [0 MPOBOAHHKY, ECIH
VMEHBIIHTh B 3 DA3A HATNDAKEHHE HA ero KOHIAX, 4 [IOMAAL TOle-
PEYHOro CeYeHHS MPOBOAHHKS YBEAWYWTH B 3 pasza?

3. Ha pucyuxe npemcrasned rpadHy 3aBHCHMOCTH Hanpm#eHus [ =a
KOHLAX pesucTopa oT cuiakl Toka [, Texymero depes mero. Onpege-
JMTe conporusienue R pesucropa.
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Bpems Ha MOATOTOBKY M BblNOJIHeHHe: 30  MHH

IlepeuyeHb 00bEKTOB KOHTPOJISI U OLleHKH (YMEHUsI M 3HAHUS He Pa30MBATh HA MeJIKHeE)

HaumeHoBaHHe 00BEKTOB KOHTPOJIS U OCHOBHBIE TIOKA3aTEIIA OLIEHKH Orenka
OIICHKH pe3yJyibpTara
3akon Oma Juist yyacTKa Lenu 3Hanue 3a8ucumocmu Cuibl 3 banna
MOKA OM HANPANCEHUSL U
CONpOMUBIeHUS.
YMeHue pemarh 3a/1laqyy Ha IPUMEHEHUE Ymenue svipazumo 5 bannoes




3akoHa OMa Ul yqacTKa LeMH. Heu38eCmuylio 8eUdUHy U3
Gopmynvl u noocuumamao
pesynbmam.

3a BEepHOE pelIeHHEe OHON 3amaun Jaetcs — 3 Oayua (oueHnka 3(yaoBi)).
3a BepHOe pemieHue 2-X 3a1a4 naercs — 4 6aina (oneHka 4 (Xoporro)).
3a BepHOe pelieHne 3-X 3a71a4 JaeTcs — S5 6ayioB (OmeHKa 5 (OTJIMYHO)).
3a HEBepHOE pelIeHue 3-X 3a7a4 BBICTABIIAECTCS OlleHKa — () OaJlIoB.

IIpakTnueckas padora Ne3.2.

MP-3.2. OnexTpoaBrEymas cuaa.
daxons OMa onsa MoaHOH JIEeKTPHYECKOH LemH

BAPHAHT Na 1

1. PaccumrafiTe CHAY TOKA B 3aMKHEYTOH DenH, COCTOAINEH W3 HCTOTHH-
Ka Toka, y koroporo 9JIC papra 12 B, & BHyTpeHHEe CONpPOTHBIEHHE
paBeo 1 Om. ConpoTHBieHHe peaHcTopa paBEo 3 OmM.

2. K ucrovHHKY TOKa ¢ BHYTDEHHHMM conpoTHsieameM 2 OM mogkmo-
ugaH peocTar. Ha pHeyYHKe nokKasaH rpadmy 3aBHCHMOCTH CHJIEL
TOK& B PEOCTATE OT €ro conporuBiednA. Jemy paema 3]IC mcrou-
HHUKA TOKAT
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3. IIpw xOpoTHOM 2AMBLIKAHHHE 3JEMEHTA BosdHuMKaer cuna Towxa 30 A, a
IpH NOAKJTIOYeHHH BHeIHero conpotHsaenns 2 Om — cina Toxa 5 A.

Onpenemare 3T GaTapen.



BAPHAHT M 2

1. Yemy papHO BHYTpPEHHEE CONPOTHBJAeHHe HeTodHHKA Toka ¢ 3IC
paBHoii 20 B, ecny OpH NOAKJHYEHHH K HeMY pPE3HCTODa COlpo-
THeneEHeM 8 Om nmo snexTpuyecKoll HemH OpOTeKaeT JJeKTDHYE-

CHHH TOK cuaoi 2 A7

2. K mcrounsky Toka ¢ IIIC = 6 B moarmiounnu peocrar. Ha prcyHKe
MOKAazaH rpadHE HIMEHeHHdA CHJAL TOKS B DEOCTATE B 3ABHCHMOCTH
OT ero CONMpOTHRIAeHHA. YeMy paBHO BHYTpPeHHee CONDOTHRISHHE HC-

TOYHHKA TOKAaT?
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3. Illpu samMblKaHHM 3JEMEHTA HA peamcTop conporwBienuem 1,8 Om B
uems sodHukaer cuaa Toxa 0,7 A, a NpH 3AMLEIKAHMM HA PEaHCTOP
conpoTeBiennem 2,3 Om — cuna toka 0,56 A. Onpenenrnte BHYT-
PeHHEe COMPOTHBIEHUE HCTOUHMEA.

BpeMﬂ Ha MOATOTOBKY U BBLINOJITHEHHUE:

_30 wmuH

Hepeqeﬂb 00LEKTOB KOHTPOJA U OHEHKH (yMeHI/Iﬂ U 3HAHUA HE pa3ﬁl/lBaTb Ha Me.mme)

VYmenne peuiaTth 3a4a4y Ha IPUMCHCHHC
3akoHa Oma AJId y4aCTKa LCIIN.

Ymenue evipazumo
Heu38eCmMHYIO BeIUUUHY U3
Gopmynst u noocuumamas
pe3yieman.

HaumeHoBaHre 00HEKTOB KOHTPOJIS U OCHOBHBIE TTOKA3aTEJIM OILIEHKU Onenka
OIICHKH pe3yJbTara
3axon Oma Juist y9acTKa 1enu 3Hnanue 3agucumocmu cuibl
MOKA OM HANPSIIHCEHUSL U
CONPOMUBTICHUSL.
5 bannos

3a BepHOE pelleHue OHON 3amaun Jaetcs — 3 6ama (oueHka 3(yaoBi)).
3a BepHOe pelieHne 2-X 3a1a4d fqaercs — 4 6awa (omeHka 4 (Xxopoio)).
3a BepHOe pelieHue 3-X 3a1a4 naercs — S5 6annoB (OIeHKa 5 (OTIMYHO)).

3a HCBCPHOC PCUICHUC 3-x 3aaa4 BbICTABJIACTCA OLICHKA — 0 OamoB.

IIpakTnyeckas padora 4

«Omnpenesenue K03 GUIHEHTA M0JIE3HOI0 AeHCTBUA JIEKTPHUYCCKOT0 YAHHHUKA.




Leas: nenenanpapieHHOE 00y4YEeHUE TIOMCKOBOH IEATEITbHOCTH, aKTyaIH3alHs TMYHOCTHOTO
CMBICJIa O0YYarOIUXCs K U3yUYEHHUIO TEMBI, CO3/JaHHE YCIOBUM JJIs1 pa3BUTHUS HaBBIKOB OOLIEHUS
Y COBMECTHOM JIE€ATEIBHOCTH.

3amaun:

Oo0pa3oBaTebHasi:dKCIIEpIMEHTANIbHAsT paboTa no omnpenenenuto KI1J[ snexrponpubopor Ha
npuMepe 3JeKTpoyaiiHuka, (OPMUPOBAHNE YMEHHUS YCTaHABIMBATh CBSI3b MEXAY JJIEMEHTaMU
COJIEpKaHUs PaHee U3YYEHHOIO MaTepuana U HOBOTO.

PasBuBaomasi:pa3BUTUE HABBIKOB MBICJIIMTEIBHBIX OIEpAalMil, COBEPIICHCTBOBAHUE YMEHUM
(bopMyIHpOBATH IMYHOCTHO — 3HAYUMBIE IIETTH, CIIOCOOCTBOBATH PA3BUTHIO MCCIIEOBATEILCKUX
Y TBOPYECKUX HABBIKOB.

BocnuraTte/bHasA:COBEPIICHCTBOBAHNE YMEHHH paboTaThk B nape, popMHUpPOBATH CLIOCOOHOCTh K
caMOaHalu3y.

Tun ypoxka: ypok — npaktukyM (90 MUHYT)

O0opynoBanme: DIEKTpUUYECKUN YallHUK, TEPMOMETP, YacChl C CEKYHAHON CTPEIKOM.

Xoxa ypoka

1.0prann3aninoOHHbII MOMEHT

2.MHCTpyKTaX 1O TexHHUKE 0€3011acHOCTH MPU paboTe ¢ ANEKTPOU3MEPUTEIbLHBIMU TPHUOOPaMHU.

3.IlocranoBKa 3aga4u.

- Beruncnute COBepI_HéHHy'IO QJICKTPHUYICCKUM TOKOM pa60Ty

- BeuncnuTh KOTUYECTBO TETUIOTHI, TOJIYYEHHOE BOJION M paBHOE TMOJIE3HOM paboTe,

- Onpenenuts Ha onbiTe KIT/I anexTponprOopoB Ha puMepe INEKTPOUaliHUKa,

4.BrimonHeHue pa6OTBI, COI'IaCHO METOAMYCCKHUM PCKOMCH/IAINAM.

1. Paccmotputre »snekTpodailHuk. [lo MAacmOPTHBIM JAaHHBIM OMPEIENIUTE JICKTPUUECKYIO
MOIIIHOCTH 3JIeKTpomnpudopa P.

2. Haneiite B yaitHuk Boy 00b¢MoM V, paBHbIM 1 1 (1 Kr)

3. I3MephTe ¢ MOMOLIBI0 TEPMOMETPA HAYAJIbHYIO TEMIIEPATypy BOABI t1.


https://pandia.ru/text/category/metodicheskie_rekomendatcii/

4. BxiarounTe 4YaliHUK B 3JIEKTPUUYECKYIO CETh M HarpeBalTe BOY 10 KUIIEHUS.

5. Onpeaenure 1Mo TabJIUIIE TEMITEPATypy KUIICHHS BOJBI t2.

6. 3aMeThTe MO YacaM IMPOMEKYTOK BPpEMCHHU, B TCUCHHUEC KOTOPOI'0 Harpe€Bajiacb BOJa At

Bce nsmepenns soimonasiite 8 CU.

7. Ucnonb3ys TaHHbIE U3MEPEHU, BEIYUCITUTE:

a) COBEPILICHHYIO AIEKTPUUYECKUM TOKOM paboTy, 3Has MOILMHOCTh 4aiiHMka P u Bpems
HarpeBaHus BoJbl At, mo gpopmyie A 3. Toka = P-At

0) KOJIM4YECTBO TEIJIOTHI, MOJIyYeHHOE BOJOM U paBHOE MoJe3HOoM pabote, Q Harp. = cm(t2 - t1)

8. PaccuuTaiite k03()PUIMEHT MOJIE3HOTO ACUCTBUA INEKTPOUANHUKA 110 PopMyJTie

Q cm(ty; - ty)
— X 1(}(}% :T

n=A ®x 100%

9. Pe3ynbrarhl u3MepeHU U BHIYUCIICHUM 3aHECUTE B TAOJIUILY

P, V,mtl, At t2, Ansn Toka, QHarp.,
1,%
Br 3 0C ¢ 0C [Ox Jx

10.Cnenaiite BEIBOIBI.

Bpemst Ha MOATOTOBKY M BbINOJHeHHe: _ 90  MuH

ITepeyeHb 00bEKTOB KOHTPOJISI M OLCHKH (YMEHHS M 3HAHHUS He Pa30MBaTh HA MEJIKHE)

HanmMenoBanmne 00beKTOB KOHTPOJIS U OCHOBHBIE OKA3aTENN OLIEHKH Onenka
OLICHKH pe3yJibTara
®opmyibl 715l BBIYUCIIEHHS PAOOTHI Ilonumanue na umo pacxooyemcs 3 banna
nosie3Hoi 1 nosmHoH. ®opmyina KII. nonesnas paboma, a Ha 4mo
noJaHas paboma.

YMeHue NpoBeCTH pacyeThl 10 CepHU Ymenue noocuumame KIIJ], 4 6anna
3KCIEpUMEHTOB U HaiiTh 3HaueHue KIIJI B OYEHUMb NOZPEUHOCIb UIMEDEHULL
KaKJIOM OTIBITC. , He 8ce 8blB00bl BepHble
YMeH#e MpoBeCTH pacdeThl [0 CEPHH Ymenue  noocuumame  KIIJ], 5 bannos




9KCIEPUMEHTOB U HaliTw 3HadeHue KIIJ B oYyeHumsb NOZpeutHoOCmy, coelanmy
Ka)kJI0M OIIBITE. 6b1600bl. Bb1800bl 8epHbIe.

3a BepHOE MPOBEJICHHE OIbITa 1aeTcsa — 3 Oamia (oreHka 3(ya0Bin)).
3a BepHOE BBINIOJHEHHWE WU O(OPMIICHHE, IOJACYET OLEHKH MOTPEIIHOCTH HW3MEPEHUH |
npaBuiIbHBIE 2-3-BhIBOJIA AaeTcs — 4 Oata (oreHka 4 (Xopoio)).

3a BepHOE BBINOJIHEHUE W OGOPMIICHHE B IIEJIOM PabOTHI U BEPHO CJEIAHHBIC BBIBOABI — 5
6ayu1oB (O1IeHKa 5 (OTIIMYHO)).

3a HeBepHOE pelIeHne 3-X 3a7a4 BeICTaBIIsIeTCs olleHKa — O 6aoB.

2.2. 3ajanus nis nposeaennst 1M PepeHIMPOBAHHOIO 3a4eTa

3adeTHast paboTa TpeArnojgaraeT MPOBEPKYy 3HAHHUM yYaIlUXCs IO BCEM TeMaM Kypca (GU3HKHU 3a

1 u 2 cemecTpsl. B paboTy BKJItOUEHBI 33/1aHUS 110 TEMaM:

- MarautHoe 1oJje. DIeKTpoOMarHuTHAas
Ne 1-4
WHTYKIITHSL.
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Ne 5-10 - KonieOanus v BOJIHEBI

No 11-18, 21,
- OnTuka
23
No 19 - DNIEMEHTBI TEOPUU OTHOCUTEIBLHOCTH.
Ne 20 - M3nydeHus u CIIEKTpBL.
Ne 22,24 - KBanroBas ontuka
No25-29 - @u3uKa aToMa U aTOMHOTO sAJ1pa.
Ne 30 - Ctpoenue u sBostonius Beenennoi

Texcr 3agaHus:
3auem cocmoum uz 30 eonpocos. Paccuumana paboma na 90 munym.

BapwuaHT 1

1.0npegenute HanpasrneHne cun, EeNCTBYIOWUX HA NPOBOAHUK C TOKOM B MarHUTHOM
none (puc. 1).
Puc.1

i Nl @ | s 5 A.BBepx B.BHM3 B.Bnpaso I.Bneso [.onpenenntb HEBO3MOXHO

2.0npegenute BENUYMHY UK HanpaeneHue cunbl  JlopeHua,
AEVNCTBYIOLLEN HA NPOTOH B n306pakeHHOM Ha puc. 2 cnydae. B = 80 mTn, v = 200

Km/c.

11



Puc. 2

A. 5,12 * 104 H, BneBo

B. 2,56*104H, BHKU3

B. 2,5*108 H, BHU3

.2,56*104 H, BBEpX

A. Cpeaun otBetoB A-[" HET NPaBUBHOrO.

3. Kakoit u3 pucyHkoB (puc. 3) COOTBETCTBYET Cllyyaitd BO3HWMKHOBEHMSI MarHUTHOMO

nonAa npmn Bo3pactaHMn HanpA>XeHHOCTU 3NEeKTPN4eCKoro nons?

Puc. 3

Puc.3

12



r.4

a.s5

4.MpoeoagHuk MN ¢ onnHOM akTUBHOM Yactn 1 M 1 conpoTueneHrnem 2 OM HaxoauTcs B
OAHOPOOHOM MarHuTHOM none ¢ uHaykunen 0,1 Tn. TpoBOAHUK NOAKMNHOYEH K
nctoyHuky ¢ 30C 1 B (BHYTPEHHUM CONPOTUBIIEHMEM UCTOYHMKA MOXHO NpeHebpeyb).
KakoBa cuna Toka B NPOBOAHUKE, €CNN NPOBOAHMK NOKOUTCA?

A.05A

B.2A

B.20 A

r.o,2A

L.Cpean otBeToB A-I" HET NpaBUIILHOrO.

5.Ha puc. 4 npeacrtaBneH rpaduk 3aBUCUMMOCTM OT BPEMEHWU KOOpAWHAaTbl X Tena,

coBepLUaloLLero rapmoHudeckne konebaHus Bpoonb ocu Ox. Yemy paBeH nepwvop

konebaHun Tena?

Puc 4. x, m

0,2

0,1

A.1c.
B.2 c.

B.3 c.
13



r4c.
O.Cpean otBeToB A-I" HET NpaBUIILHOTO.

6. Kak nameHutca yactota konebaHMm mMateMaTuyeckoro MasiTHUKa, ecnn ero AnvHy
yBenuunTb B 4 pasa?

A.He namenurcs.

B.YBennuntcsa B 2 pasa.
B.YBenuuntcsa B 4 pasa.
I.YMeHblwnTCS B 2 pasa.
[.YmeHbLunTtcs B 4 pasa.

7.Kakne u3 nepeyncrieHHbIX HUMXe BOJIH ABJIAIOTCA MornepeyYHbIMA. 1 — BOMHbI Ha
NnoBepxHOCT BOAbI, 2 — 3BYKOBbl€ BOIJIHbI, 3 - paanoBOJIHbI, 4 — YINbTPa3BYKOBbIE
BOJTHbI B XXMAKOCTAX?

A.Tonbko 1-oe.

B.1n3.

B.2 n 4.

r.1,2,3,n4.

0.Cpean otBeToB A-I" HET NPaBUITLHOTO.

8.Ha puc. 5 npencrasneH npodunb BOMHbI B OnpegeneHHbin MOMEHT BpeMeHn. Hemy

paBHa AfMHa BOJSIHbI?

Puc. 5

A.0,1 m.B.0,2 m.B.2 m.T".4 m.

—

1 Z ‘ g m
‘ J d <5 .Cpegn otBeToB A-I" HET NpaBUbLHOTO.

N—r . 9.Yactota konebaHuMM WCTOYHMKA BOHBbI
paBHa 0,2 c-1, CKOpOCTb pacnpocTpaHeHus BosHbl 10 m/c. Yemy paBHa anvHa BOSHbI?
A.0,02 m.B. 2 M.B.50 m.T.

Mo yCnoBuIO 3aadayvun ArnnHy BOJIHbI oripeesinTb Herb34.

D.Cpean otBeToB A-I HET NpaBUITbHOrO.
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10. B ngeanbHOM 3aneKkTpuyeckom KonebaTterlbHOM KOHTYpe eMKOCTb KOHAeHcaTopa 2
Mk®, a amnnutyga HanpsbkeHuss Ha Hem 10 B. B Takom KOHType MakcumarbHas
9HEpPrnst MarHUTHOIO NONSA KaTyLUKN paBHa:

A.100 0x.B.0,01 Ox.B.10-3 Ox.r.10-4 0x.A.20 Ox.

11.Kakum pgormkeH ObiTb yron nNageHusl CBETOBOro fyya, YTOObl OTPaXXEHHbIA Nyu
COCTaBn&An ¢ nagatowmm nyyom yron 50°?
A.20°.6.25°.B.40°.I.50°.4.100°.

12. lpwn nepexoae ny4a n3 NepBon cpeabl BO BTOPYI yron nageHusi paseH 60°, a yron
npenomnenuns 30°. Yemy paBeH oTHOCHTENBHBIN TTOKa3aTesb NPENOMIEHNS BTOPON cpeapl
OTHOCUTENBHO NepBomn?

A.0,5.5. V3/3B. V3r.2.

0.Cpean otBeToB A-I" HET NPaBUITLHOTO.

13.lNokasaTtenn npenomMmneHMs OTHOCUTESbHO BO3dyxa ONA BOAbl, CTekna, W anmasa
COOTBETCTBEHHO paBHbl 1,33, 1,5, 2,42. B kaknx n3 atux BewecTB npeaenbHbIA yron
MOJSTHOrO OTPaXXeHUs NPU BbIXOAE B BO3AYyX MMEET MakCuMaribHoe 3HadYeHne?

A.B Boge.b. B ctekne.B.B anmase.
.Bo BCcex Tpex BellecTBax O4MHAKOBOE.
[.Hu B ogHOM BeLlecTBe NOMHOro oTpaxeHusa He byaer.

14. Ha pwuc. 6 nokasaHO MONOXEHWEe fNH3bI, ee rMaBHOW ONTUYECKOW OCWU, FMaBHbIX

dokycoB n npegmeta MN. oe HaxoguTca usobpaxeHue npegmeTa, co3gaBaemMoe

NYH3017?
1 N l .? IA\ *-{ : & | J
| ' |
| | |
l l
E..‘" M I;T ';F | 2F
| | 1
| | I
| V | 1
Puc. 6

A.B obnactn 1.B. B obnactn 2.B.B obnactu 3.I'.B obnactun 4.[1.B obnactu 5.

15



15.C nomoubto cobmpatoLen nNnH3bl NoNy4Ynnm n3obpaxeHme CBeTALLENCS TOYKN. Yemy
paBHO POKyCHOe paccTodHune NMH3bl, ecnnd = 0,5 M, f =1 m?
A.0,33 m.B. 0,5 m.B.1,5 M.I".3 M.

0.Cpean otBeToB A-I" HET NPaBUITLHOTO.

16. Mo ycnosuto npegbiaywien 3agayv onpegennte, Yemy paBHO yBENUYEHNE?

A.0,33.b. 0,5.B.1,5.I'.2.A.Cpeaun otBeTOB A-[" HET NPaBUIBHOrO.

17. CBeT kakoro uBeTa obnagaeT HambonbLMM nokasaTernem MnpenomMieHns npu
nepexofe u3 Bo3gyxa B CTEKMNO?

A .KpacHoro.Bb. CuHero.B.3eneHoro.l.®noneTtoBoro.[l.Y Bcex 0UHaKOBbIN.

18.Ha kakon n3 cxem (puc. 7) npaBunbHO NpeacTaBrieH Xo4 Jydyer npu pasnoXeHuu

ny4ka 6enoro ceeTta CTEKIIAHHON NPU3MON?

Puc. 7

A.1b. 2.B.3.I'.4.[1.Ha BCcex cxemax HenpaBUIbHO.

19.[1Ba aBTOMOOMNS OBWMXYTCA HaABCTpe4yy Apyr Apyry, CKOPOCTb Kaxgoro
oTHOCUTEnbHO 3emnn paBHa v. Yemy paBHa CKOpPOCTb cBeTa OT dap nepsoro
aBToMOobunsa B CUCTEME OTCYeTa, CBS3AaHHOW CO BTOpPbIM aBToMobunem? CKOpoCTb
cBeTa B CUCTEME OTcYeTa, CBsI3aHHOW ¢ 3emnen, paBHa C.
A.c.b.ctvB.ct2v.l.c-v.[}.c-2v.

20. Kakve wu3nyyeHns un3 MepeyYUCneHHbIX Hwke obnagatoT CnoCOBHOCTBIO K
andpakumm:  1-BMAMMbIA  CBET, 2-paduoBOSHbl,  3-pEeHTreHoBckue  nyyun, 4-
NHdpakpacHble nyyn?

A.Tonbko 1 .B. Tonbko 1 1 2.B.Tonbko 1, 2 n 3.I.Tonbko 1,3 n4.A4.1, 2, 3 n 4.

21.Pa3HocTb (ha3 AByx UHTepdhepupyowmx nyyen pasHa 11/2. KakoBa MUHUManbHasa
pPa3HOCTb X04a 3TUX Ny4en?
A\NB. N2.B.N4.I.3N4.0.3N2.

22.Yemy paBHa 4acToTa cBeTa, eCnv 3Heprust goToHa E?

16



A.Eh.B.E/h.B.E/c.T.E/c2.A.Eh/c2.

23.Kakoe n3 npuBedEeHHbIX HWXE BbIpaXEHUA ABNAETCA U ycroBuem HabniogeHus
rMaBHbIX MaKCUMyMOB B cCrekTpe AudpakuMOHHOM pelleTkn ¢ nepuogoMm d noa
yrnome?

A.d sin@p= kA.B.d cosp= kA.B.d sing= (2k+1)A/2.T.d cosp= (2k+1)A/2.

0.Cpean otBeToB A-I" HET NpaBUIILHOTO.

24 .CHumatoTcs BOJSIbTaMnepHble XapaKTepUCTUKN BakyyMHOTO (POTO3NEMEHTA.

MakcnmarnbHoMy 4ucry OTOHOB, Nagarwmx Ha oToKaTod 3a eAuHULY BpeMeHW,

COOTBETCTBYET XapaKTepUCTUKa.

A.1 .b. 2.B.3.I'.4.[1.He 3aBucuT oT Yncna PoTOHOB.

25.Ha puc. 8 npeacraesneHa guarpamMmma aHepretTuyeckmx yposHen atoma. CTpenkon ¢
Kakon undppon o603HayveH nepexopq ¢ nanyvyeHmnem otoHa HanborbLlen 4YacToTbl?
A.1.Bb.2.B.3.1.4.40.5.

At

Puc. 8

26.CKoIbpKO NPOTOHOB Z U CKOJIBKO HEUTPOHOB N B spe n3orona kuciaopoaa 17807

AZ=8,N=17.
b.Z=8, N=09.
B.Z=17,N=28.

17
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r.Z=9,N=8.
N.Z=8,N=8.

27. Yto Takoe anbda-usnydeHue?

A.ITOTOK 3JIEKTPOHOB.

b. IToTok TpOTOHOB.

B.IloTok siiep aTOMOB resus.

I'.IToTOK KBaHTOB 3JEKTPOMATHUTHOTO U3JIYYEHHUSI, UICITyCKAEMbIX aTOMHBIMU SIIPaMU.

J.IToTOK KBaHTOB 3JEKTPOMArHUTHOTO H3JIYYCHUS, UCITYCKAEMbIX IPH TOPMOKEHUU OBICTPBIX
AJIEKTPOHOB BEILIECTBE.

28.Kakoe M3 Tpex BUIOB HU3IyuyeHUH — o-, P- WM Yy-U3NydeHue — oO0JanaeT HauOOJIbIIeH
MIPOHMKAIOIIEH CITOCOOHOCTHIO?

A.0-H3Ty4eHHE.

b. B-usnyuenue.

B.y-uznyuenue.

I'.Bce npuMepHO 0JIMHAKOBOM.

J.Cpenu orBeToB A-I" HET MPAaBUIIBHOTO.

29.Kakoe COOTHOIIEHHE MEXKIy Maccoil ms aToOMHOro sjipa M CyMMOHM MacC CBOOOJHBIX
IPOTOHOB Zmp U CBOOOAHBIX HEHUTpPOHOB Nmn, U3 KOTOPBIX COCTaBIEHO 3TO SIpO,
CIIpaBeUINBO?

A.ms> Zmp+ Nmn.
b. ma<Zmp+ Nmn .
B.ms = Zmp+ Nmn.
I".J11s1 cTaOuibHBIX s7ep NpaBUIBHBINA OTBET A, 17 painOaKTUBHBIX saep — b.

J.JIns cTaOubHBIX siiep MpaBUIIbHBIN OTBET b, 1115 pagroakTUBHBIX sep - A.

30.B kakoii 30He CoaHIa IPOUCXOIAT TEPMOSIIEPHBIE PEAKIINN?

A. yuncras 30Ha
b. aapo

B. 30Ha KOHBeKIIMH.

18



Bpemsi Ha mOArOTOBKY U BbhINOJIHeHUE: 90 MUH

Kpurepum oueHok:

KomnuectBo IMPpaBUJIbHO BBIITOJIHCHHBIX

§ OLIEHKa
3aJaHul

15 -20 3
21-26 4
27-30 5

Bapuanrt 2

1.0Onpenenure HampaBjieHUE CHJI, JEHUCTBYIOIIMX HA TMPOBOJHUK C TOKOM B

MarHuTHoM none (puc. 1).

e |
5
@
N
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Puc.1

A.BBEpX

b.BHU3

B.BripaBo

I'.BeBo

J.onpenenuTs HEBO3MOKHO

2.0npenenuTe BETWYMHY M HAIpPaBJIICHHE CHIIBI AMIiepa, JACHCTBYIOIEH B M300pakCHHOM Ha

puc. 2 ciyyae. B=0,1 Tu, [ =20 A.

Puc. 2

A.20 H, ot nabmromarens
B.0,2 H, na nabnronarens
B. 20 H, na mabmronaremns.
I'.0,2 H, ot nabmrogares.
. Cpenu otBeToB A-I" HET MpPaBUIILHOTO.

3.Kakoit u3 pucyHkoB (puc. 3) COOTBETCTBYET CIIy4ar0 BOSHUKHOBEHHS MAarHUTHOTO TOJISI MPU

BO3PAaCTaHUH UHAYKIIUA MArHUTHOT'O moJist?

k |.I

I TN A B/l
: ‘ Fﬂj‘ﬂ i (H@ fl(ii‘:]}i) - \ ;H —,EL* -

T T e g ;\\j_'r':

i -

' : ' g Puc. 3 A1
B.2
B.3
r4

.5

4.ITpoBoguuk MN c¢ gnuHONM akTHUBHOM uyacth | M U comporuBiieHneM 2 OM HaxoguTcs B
OJHOPOJHOM MarHuTHoM mosie ¢ uHAaykuued 0,1 Tn. IIpoBogHMK MOAKIIOYEH K MCTOYHUKY C
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3/1C 1 B (BHyTpeHHUM CONPOTHBICHHEM HCTOYHHKA MOKHO TIpeHeOpeus). KakoBa cuia Toka B
MIPOBOJAHMKE, €CIIM MPOBOJHUK JIBUKETCS BIIPABO CO CKOPOCTHIO 4 M/c?

A.0,7 A

B.3,8 A

B.0,71 A

.28 A

. Cpenu orBeToB A-I" HET MpaBUIBHOTO.

5.Ha puc. 4 npeacrasieH rpaguk 3aBUCUMOCTH OT BPEMEHH t CKOPOCTH V TeJla, COBEPIIAIOLIETO

rapMoHH4YecKue kojebanus Baoib ocu Ox. UeMy paBHa aMIUTUTYyAa KOJdeOaHUH CKOpOCTH Tena?

l

i

-

Ay 5
S\
L%

Puc. 4 A.10 M/c.B.20 m/c.B.3 m/c.I'.6 m/c. JI. Cpenu otBeToB A-I" Her

IIPaBUIIBHOTO.

6. Kak usmenurcs nepuoj konebaHuil MaTeMaTH4eCKOro MasgsTHUKA, €CIIH €ro JUIMHY YMEHBUIUTD

B 4 paza?

A.. YMeHbIIUTCA B 2 pasza
Bb.YmMenbimres B 4 pasa..
B.He uzmenurcs
I'.YBenuuutca B 2 pasa.
J.YBennuurcs B 4 pasa.

7.Kakue U3 nmepeuncaeHHbIX HUXKE BOJH SIBJISIOTCSA MPOJOIbHBIMU: 1 — BOJHBI HAa MOBEPXHOCTHU
BOJIbI, 2 — 3BYKOBBIC BOJHBI B Ta3ax, 3 — pPaJAHOBOJHBI, 4 — YIbTPa3BYKOBBIC BOJIHHI B
KUIKOCTIX?

A.Tonwsko 1-o0€.
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Bb.1 u 3.
B.2 u 4.
I.1,2,3, u4.

J.Cpenu orBeToB A-I" HET IPABUIIBHOTO.

Puc. 5
8.Ha puc. 5 mpezncrasieH npoduib BOJHBI B ONPEICICHHBII MOMEHT BpeMeHU. UeMy paBHa
pasHocTh Qa3 xkonebanuii B Toukax 0 u 4?

A.0.B.1/2.B.n.I'.2n. A.Cpenu otBeToB A-I" HET MPaBUIIBHOTO.

9 lnuna BomHbl paBHa 40 M, ckopocth pacmpocTpaneHuss 20mM/c. Uemy paBHa dacToTa
KoJie0aHU UCTOYHHKA?

A.0,5 c-1

Bb.2c-1.

B.800 c-1.

I'. I1o ycnoBuro 3a1a4u 4aCTOTY ONPEAEIIUTD HENb3S.
. Cpenu otBeToB A-I" HET MpPaBUIIBHOTO.

10. B osnexkrtpuyeckoM KojebaTelbHOM KOHTYpE €MKOCTh KoHjeHcatopa 1 wmk®d, a
UHAYKTUBHOCTh KaTymku | ['n. Ecnu s cBOOOAHBIX He3aTyXaroluX KolieOaHWil B KOHTYpeE
aMIUTMTYAa CHIIbI TOKa cocTaBisieT 100 MA, TO Kakoii T0JKHA OBITH aMIUIUTYa HATPSHKEHUS Ha
KOHJIeHcaTope?

A.100 B.b.10 B.B.30 B.I'.80 B./1.60 B.

11. Kak U3MEHHUTCS yroi MEeXIy MaJarolliuM U OTPaKeHHBIM Jy4aMu CBETa, €CIM yrojl NaJeHus
yMeHbLmTes Ha 10°7?

A. Yvenbmmmrtces Ha 5°.B. Ymensmutcs Ha 10°.B.YMensmmres Ha 20°.1.He n3menurcs. .Cpeaun
0TBETOB A-I" HET MPaBUIILHOTO.

12.Ilpy HEKOTOPOM 3HAYEHHMHM O yIJla NAJACHHA Jyda CBETAa Ha TpaHUILy paszena ABYX Cpen
OTHOLLIIEHHE CHUHYyCa yIJla MaJcHUs K CUHYCY yIVia IpeloMiieHus paBHO n. Uemy paBHO 3TO
OTHOIIEHHE MIPH YBEIMUEHUH YyIJIa aJieHus B 2 paza?

A.n/2.5. n.B.2n.I". \2.
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J.Cpenu orBeToB A-I" HET IPaBUIIBHOTO.

13.ITokazaTenn mnpenomMieHUs OTHOCUTEIBHO BO3[AyXa Uil BOJbBI, CTEKJIa, W ajamasa
COOTBETCTBEHHO paBHbl 1,33, 1,5, 2,42. B xakoM M3 3TUX BEIIECTB MPEACIbHBIA YToJl MOJHOIO
OTpa)KEHHUS NP BBIXOJIE B BO3/IyX UMEET MaKCUMaJIbHOE 3HAaUCHUE?

A.B Bojze.b. B crekne.B.B anmase.I'.Bo Bcex Tpex BemecTBax 0JqMHAKOBOE.

J.Hu B 01HOM BeIlleCcTBE IMOJTHOTO OTPAXKEHUS HE OYIeT.

?A;:::f.-
I
|
.'
1

Puc. 6
14.Ha puc. 6 moka3aHo IMOJIO)KEHHE JTUH3bI, €€ TJIaBHON ONTUYECKOH OCH, TTIaBHBIX (DOKYCOB H
npeamera MN. I'ae HaxoauTCs N300paKeHUE MPEaMETA, CO3/1aBaEMOEC JIMH30M?

A.B o6mactu 1.b. B o6aactu 2.B.B o6inactu 3.I'.B o6nactu 4./1.B o6mactu 5.

15.C momomipio coOMparonield JIMH3bI NOTYYHIN N300pakeHUe CBETSIICHCS TOYKH. YeMy paBHO
doxycHoe paccTossaue TuH3bL, eci d = 0,5 M, f =2 M?

A.2,5m.B. 1,5 M.B.0,5 m.T'.0,4 m.J1.Cpenu oTBeTOB A-I" HET TPABUIIBLHOTO.

16.1To ycrmoBuro npenplayen 3ajaun ONpeesInTe, YeEMY PaBHO yBEIHUEHUE?

A4.b.0,25.B.2,5I.0,4. 1.Cpenu orBeTOB A-I" HET MpaBUIIBHOTO.

17.CBer kakoro 1Bera 00JbllIe APYTUX OTKIOHSIETCS MPU3MOM crieKTpocKorma’?

A.Puonerosoro.b. 3enenoro.B.Kpacnoro.I'.Cunero. /I.Bce oquHaKkoBBIi.

18.Ha kakoit u3 cxem (puc. 7) MpaBUIbHO NPEACTABICH XOJ Jyyeil NMpH pa3ioXKeHUH IydyKa

0eJIoro CBEeTa CTEKJISTHHOW MPU3MOit?
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A.1.b.2.B3.I'4.
. Ha Bcex cxemax HEMmpaBHIbHO.

19.Kakre u3 TMPUBEACHHBIX HIDKE YTBEPXKICHHM NPOTHUBOpEYAT IMOCTyJaTaM TEOpUHU
OTHOCHUTEJILHOCTHU: | — BCE MPOIECCHI MPUPO/IbI MPOTEKAIOT OAMHAKOBO BO BCEX MHEPIIUATBHBIX
CHUCTEMax OTCYeTa, 2 — CKOPOCTb CBETA B BaKyyMe OJIMHAKOBA JIJIsI BCEX MHEPLHUAIbHBIX CUCTEM
oTcYeTa, 3 — BCE MPOLECCHI MPUPOABI OTHOCUTENIbHBI M MPOTEKAIOT B PA3IMUHbIX HHEPIHATbHBIX
CUCTEMax OTCYETa HEOJIMHAKOBO, 4 — CKOPOCTh CBETa 3aBUCUT OT CHUCTEMBI OTcUeTa’?

A. Tonbxko 1.
b. Tonbko 2.
B. Tonbko 3.
I'lu?2.
A3 u4.

20.Kakoe u3irydyeHue U3 MepeyrCICHHBIX IMEET CaMyl0 HU3KYIO 4acToTy: |-ynbTpaduoneToBbie
y4u, 2-uHPpPaKpaKKHbIC Ty4H, 3-BUAUMBIN CBET, 4-paJiIMOBOJIHBI, S-PEHTI€HOBCKUE JTy4YH?

A.l B.2B3T.4]L5.

21.Kakoe onTuueckoe sBiIE€HUE OOBICHSET IMOSBICHUE LBETHBIX PAAYXKHbIX IATEH Ha
MOBEPXHOCTHU BOJIbI, IOKPBITON TOHKOM O€H3MHOBOM IJIEHKON?

A.ucniepcus cera.b. ®oTosrddexr.
B. lu¢paxuus ceeta. I'. Untepdepennus cera. J. [Tonspuzamnus ceeta.

22 Yemy paBHa sHeprus poToHa cBeTa ¢ 4acTtoToit v?

Ahvel.
B.vch.
B./hv.
I'.hve.
H.vh/c2.
1 1 L
~- 4 .\ -
-— ..#}\}."\1?_ i
R | :
i g L
Puc. §
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23.Ha nu¢pakiMOHHYIO PELIETKY MagaeT MOHOXPOMATHUECKUI CBET ¢ JUIMHOM BOJHBIA (pHC. §).
B touke D nabmrogaeTcst BTopo# riiaBHbIM MakcuMyM. Uemy paBeH oTpe3ok AC?

AL

B. singA.
B.2A.
I".sing2/.

H.2A/sing

24.VYpapHenue DiHmTelHA 11 QoTodPdeKrTa mpencTaBisier codoil MpuMEeHEHHE K TaHHOMY
SBIICHUIO:

A.3aK0oHa COXpaHEHUsI UMITYJIbCA.

b. 3axoHa coxpaHeHMsI SHEPruu.

B.3akoHa npenoMieHHs U OTPa)XKeHUs CBETa.
I'.3akoHa coxpaHeHUs 3apsaa.

J.3aKoHa coXpaHeHHss MOMEHTa UMITyJIbca.

25.Ha puc. 9 npezacrasieHa nuarpamma 3HEpreTUYECKUX ypoBHeEM aroma. CTpenkoil ¢ Kakou
nndpoit 0003HaueH nepexo] ¢ u3nyueHneM (HoToHa HAMMEHBIIIEH YacTOThI?

A.1B.2.B3T.4]L5.

Puc. 9

26.CK0bKO IPOTOHOB Z U CKOJIbKO HEUTPOHOB N B siipe nzorona yriaepoaa 146C?

AZ=6,N=14.
b.Z=14,N=6.

B.Z=6,N=6.
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I.Z=6N=8.
JIN=6,7=8.

27.Yto Takoe OeTa-u3nyueHue?

A.ITOTOK 3IEKTPOHOB.

b. IloTox npoTOHOB.

B.IloTok siiep aTOMOB resus.

I'.IToTOK KBaHTOB 3JEKTPOMATHUTHOTO U3JIYYEHHUSI, UICITyCKAEMbIX aTOMHBIMU SIIPaMU.

J.IToTOK KBaHTOB 3JEKTPOMArHUTHOTO H3JIYYCHUS, UCITYCKAEMbIX IPH TOPMOKEHUU OBICTPBIX
AJIEKTPOHOB BEILIECTBE.

28.Kakoe u3 Tpex BUAOB H3Iy4eHUH — o-, (- WIM 7Y-U3JIyueHHE — HE OTKJIOHSAEeTCA
JIEKTPUUECKUMHU U MarHUTHBIMU OJIIMU?

A.0-H3Ty4eHHE.

b. B-usnyuenue.
B.y-uznyuenue.

I'.Bce oTkiionsrores.

J.Bce Tpu HE OTKIIOHSIOTCS.

29.Kakoe COOTHOIIEHHE U3 NMPUBEACHHBIX HI)KE CIPABEUIMBO IS ITOJIHON SHEPTUU CBOOOHBIX
npotoHoB Ep, cBoboaHbIX HETpoHOB En 1 atomHoro siapa Es, coctaBieHHOro U3 HUX?

A.Es> Ep+ En.

b. Ea<Ep+ En.

B.Es = Ep+ En.

I'.Jlnst cTaOubHBIX sii€p NPaBUIIBHBIA OTBET A, JIsl paJUOAKTUBHBIX siiep — b.
J.JIns cTaOunbHBIX siiep MpaBUIbHBIN OTBET b, 115 paanoakTUBHBIX sfep - A.

30.Kocmuueckne 06’BCKTH, YAAJICHHBIC Ha MWJUIMApJAbl CBCTOBBLIX JICT MOIIHOCTH H3JIYUYCHHA
KOTOPBIX MPEBLIIIACT MOITHOCTE U3JIYUCHHUA IaJIaKTUK.

A.niepenapt
b. xBazaps!

B.6enble KapiauKu
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Bpemsi Ha MOATrOTOBKY U BbINOJIHeHUE: 90 MUH

Kpurepum oueHok:

KommuecTBo IMPpaBUJIbHO BBIITOJIHCHHBIX

§ OLIEHKa
3aJaHul

15 -20 3
21-26 4
27-30 5
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