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1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[ensimu ocBOeHUSI TUCHUIUIMHBI «lI[pakTHKyM pelieHrs OIMMITHAAHbBIX 3a/1a4 110
¢usuke» b1.B.JIB.01 sBastorcs: chopMHUpOBATh Y CTY/IEHTOB KOMIIETEHTHOCTHO-
OpUEHTUPOBAHHBIC 3HAHUS, YMEHHUS U HABBIKH 110 PELICHUIO OJUMIINAIHBIX 3a/1a4 U
MIPUMEHEHHE UX B 00YUEHHUH PElIeHUI0 (PU3MUECKUX 3a7a4 B CpeIHEH IKOIe KaK
HEOThEMJIEMbIE KOMIIOHEHTBI CUCTEMBI OOLIEKYIbTYPHBIX, OOIIETTPOPECCHOHANBHBIX,
CHelHalbHBIX KOMIIETeHIINN OaKkanaBpa 1 KOMIIETEHIIMI OakaiaBpa B 001acTu
MeJaroruyeckou nesTeNbHOCTH.

®opmupoBanue npodecCHOoHaTILHON KOMIETEHTHOCTH OaKaiaBpa MOCPeCTBOM
MIOATOTOBKH CTYJIEHTOB K OOYUYEHUIO yYallluXCsl IPUMEHEHUI0 (GU3UUECKUX 3HAHUH pU
pElIeHNU OJIMMITUAJHBIX 33/1a4 B c(pepe CpeHero mKOoJILHOro (OCHOBHOTO, ITOJIHOTO,
BapUaTHBHOIO) U IONOJHUTEILHOTO 00pa30BaHus MO (PU3UKE.

2 MecTo qucHuIIMHBI (MOYJIs1) B CTPYKTYype 00pa3oBaTe/IbHOM NPOrpaMMbl

JucnurumHa [IpakTHKYM pelieHus: OJMMITHAIHBIX 3371a4 110 (PU3UKE BXOJIUT B YacTh
y4eOHOTO 1aHa GOPMHUPYEMYIO YIaCTHUKAMH 00pa30BaTeIbHbIX OTHOIICHUN
00pa30BaTeIbHOM MPOrpaMMEI.

JIist u3ydeHusI TUCIUTUTMHBI HEOOXOTMMBI 3HAHUS (YMEHUS, BIIAJCHHS),
c(hOpMHUPOBAHHEIC B PE3YJIBTATE U3YUCHUS JUCIHUILINH/ TPAKTHK:

Metoauka oOyueHus: (pU3HUKE B IIKOJE

dusnka

[Tpon3BOICTBEHHAS - MPAKTHKA IO MOJIYYSCHHIO MPO(HECCHOHATBHBIX YMCHUN U OTIBITA
podecCHOHaAIbHOM IeATEIIBHOCTH

Metoarka opraHu3aiuy BHEYPOYHOH JIEATEILHOCTH 110 MATEMATHKE U (PU3UKE

3naHus (yMEHUs, BJIaJICHNUs ), TOTYYCHHbIE PU U3yYEHUU JTaHHOM IUCIIUTUIUHBI
OyayT HEOOXOIMMBI AJI U3YYECHUS TUCIUTUINH/TIPAKTHK:

BrimonHeHue 1 3amuTa BHITYCKHONM KBATU(DUKAITMOHHON paboThI

[TonroroBka K cave U cjiada rocyJIapCTBEHHOTO dK3aMeHa

[TpousBoacTBEHHAS — MPEAAUILIIOMHAs TPAKTHKA

CoBpeMeHHbIE CpeCTBa OIEHUBAHUS PE3YIbTaTOB O0yUEHUS

3 Komnerenuun ody4aromerocsi, popmupyemMbie B pe3yJibTaTe 0CBOCHUS

AUCHHUILNIMHBI (MOLYJIS1) M IJIAHMPYEMble pPe3yJIbTaThl 00y4eHHs

B pe3ynbrate ocBoeHUs TUCHMITIMHBI (Moayist) «IIpakTHKyM perieHus
OJIMMITMAJIHBIX 3a71ay M0 (pU3UKe» 00yUaromuics 10JKeH 001aaTh CIe yIOIUMU
KOMIIETEHIUSIMHU:

KO,}I HHAUKaTopa I/IH}II/IKaTOP JOCTHKEHUS KOMIICTCHIIN

ITK-1 CriocoOeH peann30BbIBaTh NMEIarOrHYeCKHid MPOIECC C UCIOIb30BaHHEM
COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI B OPraHU3aIMsIX CPEJHEr0 00IIero
o0pa3oBaHUs

IK-1.1 OreHMBaET MEJAroru4ecKyro CUTYalHIO C MO3UIUH HEOOXO0AUMOCTHU
BO3MO>KHOCTH €€ KOPPEKINH

I1K-1.2 Pemaer oO6pa3oBarenbHble 33Ja4l HA OCHOBE COBPEMEHHBIX
00pa30BaTEeILHBIX TEXHOJIOTUH

I1K-1.3 Ocy1ecTBISIET KOHTPOJIb PE3YJIbTATOB U KOPPEKTUPOBKY
NIEAArorn4eckoro BO31eHCTBUS

I1K-2 CriocobeH Ha OCHOBE COBPEMEHHBIX TEXHOJIOTHI pa3padaThiBaTh U PeaTn30BbIBATh
METOAMYECKOE 00ecTeyeHne yIeOHBIX (PU3NUECKUX IUCUUIUINH

[IK-2.1 AHaTM3UpPYyeT aKTyaIbHBIA YPOBEHbB IMOJTOTOBKH O0YJAIOIINXCS 110
(GU3NIECKUM JTUCITUTLTNHAM, ONIPEIEIIIET 30HY UX OJIMKAUIIEeTo
pa3BUTHS




[1K-2.2

Pemraer Ha ocHOBE COBpEMEHHBIX 00pa30BaTeNbHBIX TEXHOJIOTHH 3a1a4n
10 TUTAHUPOBAHMIO, Pa3paboTKe U pealu3aluy IporpaMM y4eOHbIX
(bU3NUECKUX TUCIUIUIMH

I1K-2.3

Ocy1ecTBIsIET KOHTPOJIb PE3YJIbTaTOB O0yUEHUS yJaIIuXcsl 1o
bu3HYECKUM AUCIUIITHHAM




4. CTpykTypa, 00b€M U coaepkaHue TUCUUIIMHBI (MOXYJIs)

OO6mias TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 6 3a4eTHBIX eAuHuI] 216 akaja. yacoB, B TOM

HHUCJIIC:

— KOHTaKkTHast pabora — 118,2 akas. yacos:
—aynurtopHas — 118 akaj. yacos;

— BHeayauTopHas — 0,2  akaj. 4acos;

— camocTosTenpHas pabora — 97,8 akaj. 4acos;
— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

®dopMma arrecTaluu - 3a4eT C OLEHKOM, 3a4eT

AynutopHast ] o
KOHTakTHas paboTa E = dopma TeKyIero
) =
5 B aKaJl. yacax 5] Bn KOHTPOJISI
Paszen/ Tema 3 (B axan ) == A . P Kox
g & © | caMOCTOATENBbHOH | ycrmeBaeMOCTH U
JUCLUATUINHBI 3 e o . | xommerennuu
3 g g paboThI MIPOMEKYTOYHOM
Tex mal. | mpakr. 'S aTTeCTaluu
3aH. 3aH. | U &
1. Mexanuka
IToaroroBka k
MIPAKTUIECKUM Beinonxenue
3aHATUAM MIPOMEXYTOUHON
POMENYTOTES TK-1.1, TIK-
ITogroroska KOHTPOJIBHOU 1.2. TIK-1.3
1.1 OcHOBBI KHHEMATHKH 5 5 JIoKJIana paboTsl 1o H.K’ 21 H'Kl
[MoaroroBka pENIeHHIO 3a1ad. 29 HI& 23
JIEMOHCTPALMOHH JemoHcTpanms - '
oro 9KCIEpUMEHTA
9KCIEpUMEHTA
IToaroroBka k
MIPAKTUYECKUM Beinonnenne
3aHATHAM TIPOMEKYTOYHOH
POMEHYTOHHE TK-1.1, TIK-
[Hoaroroska KOHTPOJIbHOW 1.2 IK-1.3
.2 OCHOBBI TUHAMUKHU JOKJIaa aboTBI 110 : :
120 9 5 5 o HK’Z ) HK‘
[NoaroroBka pelIeHuIo 3a1a4 B
2.2,TIK-2.3
JIEMOHCTPALIMOHH HemoHncTpanus
oro JKCIEPUMEHTA
SKCHEpUMEHTA
IToaroroBka k
MPaKTUICCKUM Beinonnenue
3aHATUSAM MIPOMEXKYTOUHON
POMEAYTOTES TK-1.1, TIK-
IToaroroska KOHTPOJILHOM 1.2 TIK-1.3
1.3 3aKoHBI COXpaHEHHS 10 5 JOKJIana paboTsl 1Mo H'K’z 1 l'I'K’
ITonroroBska peLIeHUIO 3a/1a4 29 HI& 23
JIEMOHCTpPALlMOHH JemoHncTpanus e '
oro SKCHEpUMEHTA
9KCIEPUMEHTA
Hroro no paszpeny 20 15
2. MonekymsipHast pu3uka u
TEPMOJIMHAMUKA
TloaroroBka k Brinonnenue IIK-1.1, TIK-
2.1 OCHOBBI MOJIEKYJTSIPHO- 9 10 10 MPAaKTUYCCKUM MIPOMEKYTOUHOMN 1.2, TIK-1.3,
KHHETUYECKOH TEOpUH 3aHATHAM KOHTPOJIBHOH IK-2.1, IIK-
IMoaroToBka paboThI IO 2.2,TIK-2.3




JIoKJIaga

[oaroroska PELIeHHUIO 33/1a4
JE€MOHCTPALMOHH JlemoHCcTpanus
oro JKCIEpUMEHTa
JKCIEpUMEHTa
Tloaroroska k
MPaKTUYECKUM Brimonnenue
3aHATHIM MIPOMEKYTOYHOM
IToaroroska I:(OHTpg;BHOﬁ TIK-1.1, TIK-
2.2 OcHob! 10 10 JIoKJIaa paboTsI 1Mo 12, IIK-1.3,
TEPMOJIUHAMUKHI TIK-2.1, TIK-
[Moaroroska pelIeHnIo 3a1a9 22 1K-2.3
JIEMOHCTPALOHH JlemoHcTpanus ’
oro SKCHEpUMEHTA
SKCHEpUMEHTA
Hroro no pazneny 20 20
3. DneKkTpoauHAMHKA
IloaroroBka k
MPAaKTUIECKUM Brimonnenue
3aHATHIM NPOMEIKYTOUHO TK-1.1, TIK-
[Hoaroroska KOHTPOJIbHOU 1.2, TIK-1.3
3.1 DnekTpuuecKoe mose 4 4 JIOKJIa/1a paboThI 1Mo H.K’-Z 1 HK’-
[Toaroroska pelIeHnto 3aaq 29 Hf<2 3
JIEMOHCTPALNOHH JlemoHCcTpanus - '
oro SKCHEPUMEHTA
9KCHEpUMEHTA
ITogroroBska k
MIPAKTUYECKUM Brimonnenue
3aHATHAM MIPOMEKYTOUHOM
ITogroroska iOHTng;rbﬂoﬁ TK-1.1, IIK-
3.2 3aKOHBI TOCTOSTHHOTO 4 HoKIANA paBoTsI 0 1.2, TIK-1.3,
TOKa TIK-2.1, TIK-
[NoaroroBka peleHuto 3a1a4 22 TIK-2.3
JEeMOHCTPALIUOHH JemoHCcTpanus ’
oro 9KCIEpUMEHTA
9KCIEpUMEHTA
IToaroroBka k
MPpakTUICCKUM Brimonnenne
3aHATHAM TPOME3KYTOTHOH TK-1.1, TIK-
[Hoaroroska KOHTPOJIbHOW 12 TK-1.3
3.3 MarauTHOE TI0JIe 4 4 JIOKJIaza paboTsI IO H'K’-Z 1 HK’-
[ToaroroBka peLIeHUIO 3a1a4 29 l;II’<-2 3
JIEMOHCTPALIMOHH JlemoHcTpanus - '
oro 9KCHEPUMEHTA
JKCIEPUMEHTA
Iloaroroska k
MPAKTUIECKUM Brimonnenue
3aHATHAM TIIPOMEKYTOYHON
IToaroroska I;)(OHTngIBHOﬁ TK-1.1, IIK-
3.4 DAEeKTpUIECKHiA TOK B 1.2, TIK-1.3,
pa3NUYHBIX CpEAax 4 4 JloKana padotLI 1o TIK-2.1, TIK-
[MoaroroBka peleHuto 3axa4 20 [IK-2.3
JIEMOHCTPaLMOHH JleMoHcTpaus -
oro SKCHEpUMEHTA
SKCHEpUMEHTA
IToaroroBka k
MPaKTUICCKUM Brmmonnenue
3aHATHAM MIPOMEKYTOYHOM
IlogroroBka r:(OHTp(Z,;LHOI‘/‘I TIK-1.1, TTK-
3.5 DneKTpoOMarHuTHas 1.2, IIK-1.3,
— 4 4 JIoKJIaza paboThI 1Mo TK-2.1, TTK-
[Noaroroska peLIeHHIO 3a1a4 29 1IK-2.3
JIEMOHCTPALNOHH JlemoHcTpanus -
oro JKCIEPUMEHTA

IKCIICPUMEHTA




Htoro mo pasneny | | 20 | 16 |
4, Konebanus
IToaroroBka k
MIPAKTUYECKUM BrimonHeHue
3aHATHAM MPOMEKYTOYHOM
TloaroroBka E)(OHT g;LHoﬁ TIK-1.1, TIK-
4.1 Mexanuueckue s | 115 ima ) 361(’)“1 o 1.2, IK-1.3,
KOJICOaHHS ¥ BOJIHBI ' n H P I1K-2.1, TIK-
IToaroroBka pelIeHnIo 3a1a4
2.2,1IK-2.3
JIEMOHCTPAIIMOHH HemoHncTpanus
oro JKCIIEPUMEHTA
9 JKCHEPUMEHTa
ITogroroBka Kk
TIPaKTHIECKUM Brinonnenue
3aHATHAIM IPOMEKYTOYHOM
IToaroroBska I1)<0HT g,JfLHOﬁ TIK-1.1, TTK-
4.2 DnexTpoMarHuTHhIE 5 114 iKJ‘Ia a a6I())TLI o 1.2, TTIK-1.3,
KOJIeOaHUs U BOJIHBI ' A . P I1K-2.1, TIK-
IToaroroBka pelIeHuIo 3a1a4
2.2, 1IK-2.3
JIEMOHCTPALIMOHH JemoncTpanus
oro JKCHEPUMEHTA
IKCIIEPUMEHTA
HWroro no pazaeny 10 22,9
Hroro 3a cemectp 70 73,9 3a4éT
5. OnTuka
IToaroroBka k
MIPaKTUIECKAM Brinonnenue
3aHATHAIM IPOMEKYTOYHOM
Ilogroroska II)<0HT (?;LHO?I TIK-1.1, TTK-
5.1 DaexTpomMarHuTHBIE 3 2 ?)Kna a aﬁr(’)Tbl o 1.2, [IK-1.3,
BOJIHBI A A P I1K-2.1, TIK-
IToaroroBka pelIeHuIo 3a1a4
2.2, TIK-2.3
JIEMOHCTpPALMOHH JemoHcTpanus
oro JKCHEPUMEHTA
IKCIIEPUMEHTA
IToaroroBka k
MPaKTHYECKUM Brimonnenue
3aHITUSM IIPOMEKYTOUHOM
POMEIKYTOHHC TIK-1.1, [IK-
Ilonroroska KOHTPOJIBHOM
1.2, [IK-1.3,
5.2 T'emeTpuyeckas ONTHKA 10 6 5 JOKJIaza paboTHI 1O K2 1. TIK-
ITonroroBka peLIeHuIO 3a1a4 2
2.2, 1IK-2.3
JIEMOHCTPAIIMOHH JemoHcTpanus
oro IKCIIEPUMEHTA
JKCHEPUMEHTA
ITonroroBka x
TIPaKTUIECKAM Brinonnenue
AHITHAM MPOMEKYTOYHOM
> POMERYTOEON | TK-1.1, TTK-
IToaroroska KOHTPOJIBHON
1.2, IIK-1.3,
5.3 BosiHoBas ontuka 6 5 JIOKJIaza paboTHI 1o
I1K-2.1, TIK-
IToaroroBka peleHuIo 3a1a4y
2.2, TIK-2.3
JIEMOHCTPAaLMOHH HemoHncTpanus
oro IKCIIEPUMEHTA
IKCIIEPUMEHTA
Wroro no paszneny 15 12
6. KBaHTOBas onrTuka
IlogroroBka Kk Brimonaenne
MPAKTHYCCKUM MPOMEKYTOUHOM
p3aH$[TI/I$[M I;(OHT gJ;rBHOﬁ TIK-1.1, TIK-
6.1 KBaurtsl. Temnosoe P 1.2, ITIK-1.3,
10 14 3,9 TToaroroBska paboThl 1o
nznydyenue. Potorpdexr. [K-2.1, TIK-
JoKIaaa peIIeHnIo 3a1a4
2.2, 1IK-2.3
IToaroroBka JemoncTpanus
JIEMOHCTPAIIMOHH JKCIIEPUMEHTA




oro

9KCIIEPUMEHTA
HWroro no pazaeny 14 3,9
7. Atom.
Tloaroroska k
MPAKTHIECKUM Brimonaenne
3aHATUSAM MPOMEKYTOUHOH TK-1.1, TIK-
7.1 Ctpoenue aToma. [MoaroroBka KOHTPOJBHOM 1.2, [IK-1.3
CIeKTphI N3Ty4YCeHUS 10 12 4 JOKJIana paboTsI 1Mo H'K’_2 1 HK-
aTOMOB. ITogroroBka pEeLICHUIO 3a/1a4 29 l;H’(-Z 3
JIEMOHCTPALMOHH JlemoHcTpanus - '
oro SKCHEpUMEHTA
9KCIIEPUMEHTa
HWroro no pazaeny 12 4
8. Slnepnas pusmka
Tloaroroska k
MPAKTHIECKIM BrimosnaeHne
e | ool | i,
8.1 Crpoenue suep. A P 1.2, TIK-1.3,
10 7 4 JIOKJIa/1a paboThI 1Mo
SnepHble peakun. TIK-2.1, TIK-
[ToaroroBka peleHuto 3a1a4
2.2,TIK-2.3
JEMOHCTPAaLMOHH JlemoHCcTpanus
oro 9KCHEPUMEHTA
9KCIIEPUMEHTA
HWroro no pazaeny 7 4
Hroro 3a cemectp 48 23,9 340
3a4eT C OLIEHKOM
HWroro no aucuuIuinHe 118 97,8 HET € OTICHKOH,

3a4€T




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

B xo7e mpakTHYecKux 3aHATHHA, KpOME TPATUIIMOHHOTO OOBICHEHHS MIPEToIaBaTeIeM
y JOCKH, HCIIOJIb3YETCs OTIEPEkKAIOIasi CAMOCTOSITeNIbHAs paboTa CTYJCHTOB, KOTIa UM
3apaHee pa3JaroTcs OT/ENbHbIC 33]]a4, B KOTOPBIX OHH JIOJKHBI Pa300paThCs
CaMOCTOSITENILHO U OOBACHUTH UX pelieHue rpymmne. Kpome Toro, mpakTHKyeTcs: mpooieMHoe
o0y4yeHue, pa3BUBAIOIIECE NCCIICAOBATENLCKUE HABBIKM CTYIEHTOB U IO3BOJISIOIEE UM IO
PYKOBOJICTBOM IIpeNOaBaTelis HAaUTH IIyTH PEIICHUs 3a/1a4y WU IPOOIIEMBI.

CemuHapcKue 3aHITHS BKIIOYAIOT B CE0s1 TAKME METO/bI 00y4eHUs, KaK yueOHast
JUCKYCCHs, B XOJI€ KOTOPOM CTYAEHTHI U3J1aratoT CBOE MHEHUE U OOMEHMBAIOTCS B3IV IaMU
Ha poOsieMy, 3BpUCTHYECKas Oecesla, CTUMYIHPYIOIIasi KOJUIEKTUBHOE MBILIUICHUE U
COBMECTHBIH IMOMCK OTBETa Ha C(HOPMYITUPOBAHHBII BOIPOC WM 33a4y, a TAKKE
WHAMBUIyalIbHOE 00yueHHe, KOTa CTYJACHTaM BBIJAIOTCA 3aJJaHUs C YIETOM UX
WH/IMBUYAIbHBIX 0COOCHHOCTEH!.

6 YueOHO-MeTOAMYECKOE 00ecriedeHre CAMOCTOATEIbHOI padoThl 00y4aK0IHXCH

[IpencraBieHo B npuaoxeHuu 1.

7 OueHO4YHbIE CPEACTBA VIl IPOBEIeHUsI IPOMEKYTOYHOM aTTeCTAIlUN
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHO-MeTOAMUYECKOE M HH(POPMALIMOHHOE 0O0ecieYeHUe TN CUMILTUHBI
a) OcHoBHas JuTEpaTypa:
1. Casenbes, . B. CoopHHUK BOMPOCOB U 3a1a4 o obuiei ¢pusuke : yuedbHOe mocodue /
U. B. CaBenbeB. — 5-e u3a. — Caunkt-IlerepOypr : Jlans, 2007. — 288 ¢. — ISBN 978-5-
8114-0638-8. — TekcT : aneKTpoHHBIH // JIaHb : 3IeKTpOHHO-0MOIMOTeYHas cucTeMa. —
URL.: https://e.lanbook.com/book/352 (nata obpamienus: 12.03.2026). — Peskum gocryma:
JUTSL aBTOPU3. MOJIb30BATENCH.
2. Owusuka. YriayOseHHbIH KypC ¢ pelleHusIMH 1 ykazanusmu. EI'D, onmumnuansl,
9K3aMeHHI B BY3 : yueOHoe nmocobue / E. A. Bumnskosa, B. A. Makapos, E. b. Uepenerkas,
C. C. Yecnokos ; mox pea. B. A. Makaposa, C. C. UecHokoBa. - 6-¢ u3a. - Mockaa :
JlaGopatopus 3nanui, 2020. - 419 c. - (BMK MI'Y —iukoze). - ISBN 978-5-00101-829-2.
-Tekcr : anexkrponusiit. - URL: https://znanium.com/catalog/product/1200602 (xata
obparmenus: 12.03.2026). — Pexxum mocTyra: mo momucKe

0) lonojiHUTe/ILHAS JIUTEPATypa:

1. Hlkona B "KBaHTe : cCOOPHUK HAy4YHBIX TPYIOB / coctaButenu B. A. Tuxomuposa, A.
. Yepuoyuian. — Mocksa : MITHMO, [6. r.]. — YacTts 1 : [Ipunoxxenue K xxypHamy
"Ksant" Ne 3/2015 HoBunka — 2015. — 208 c. — ISBN 978-5-4439-0632-4. — Tekcr :
9eKTpOoHHBIN // JIaHb : anekTpoHHO-01OaMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/92698 (mara obpamenus: 12.03.2026). — Pexwum mocryma:
JUISl aBTOPH3. TOJIb30BaTEIEH.

2. Ilkoma B "KBanTe". ®u3nka : COOPHUK HAyIHBIX TPYIOB / cocTaBuTeny B. A.
Tuxomuposa, A. . Uepnoynan. — Mocksa : MIUTHMO, [6. r.]. — YacTs 2 : [Ipunoxenue
K )kypHaiy "KBant" Ne 2/2016 — 2016. — 192 ¢. — ISBN 978-5-4439-1039-0. — Tekcr :
9eKTpOoHHBIN // JIaHb : aneKTpoHHO-01OaMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/92697 (mara obpamenus: 12.03.2026). — Pexwum mocryma:
JUISl aBTOPH3. MOJIb30BaTEIEH.

3. IlIxomna B "KBante". ®u3uka : COOpHUK HAyYHBIX TPYIOB / cocTaBuTenM B. A.
Tuxomuposa, A. U. Yepnoyman. — Mockga : MITHMO, [6. r.]. — YacTs 3 : [Ipunoxenue



K )xypHaiy "KBant" Ne 4/2016 — 2016. — 232 ¢. — ISBN 978-5-4439-1106-9. — Tekcr :
3JIEKTPOHHBIN // JIaHb : anekTpoHHO-O0nbOMMoTeunas cucrema. — URL:

https://e.lanbook.com/book/92696 (nata oopamenus: 12.03.2026). — Pexum gocTymna: mis
ABTOPH3. MTOJIb30BATEIICH.

B) MeToanueckue yKazaHus:

[xonpaBIe ouMmaabl CITOIY. @usuka 2019 : yaebHO-MeTOqMYeCcKOe TTocooue /
nox pen. A. C. XKyxkosa. - Cankr-IlerepOypr : CII6I'Y, 2019. - 194 c. - ISBN 978-5-288-
05969-8. - Tekcr : anekrponuslit. - URL: https://znanium.com/catalog/product/1243902
(mara oopamienus: 12.03.2026). — Pexxum g0CTyma: MO MOIMKCKE.

r) [Iporpammuoe o6ecnieuenue u UnTepHer-pecypcebl:

IIporpammHoe obecnieuenue

HanmenoBanue
T10

Ne norosopa

Cpok nefcTBUS IMIIEH3UU

7Zip

cB00OIHO pactipocTpansemoe [10

0eccpovHO

HpO(l)eCCI/IOHaJ'll)HI)Ie 0a3mbl JAHHbIX H l/lH(l)OpMalH/IOHHI)Ie ClIPpaBOYHBLIC CUCTEMBI

HazBaHue kypca

CcrlIka

«ABUC»

DnekTpoHHas 6a3a nepuoanueckux m3ganuit OO0

https://eivis.ru/

(PMHLY)

Hammonansnas I/IH(l)OpMaI_[I/IOHHO'aHaJ'II/ITI/I‘-ICCKaSI
cucremMa — Poccuiickuii HHAEKC HAayYHOI'O HUTUPOBAHUSA

URL:
https://elibrary.ru/project_risc.
asp

HocoBa

DnekTpoHHbIe pecypcebl onbmuoreku MI'TY um. T.1.

https://host.megaprolib.net/M
P0109/Web

9 MaTtepuajibHO-TEXHUYECKOE o0ecnevyeHne JTUCHUUIIMHBI (MOIYJIs1)

MaTepI/IaHI)HO-TeXHI/I'—IeCKOG obOecrieueHue JUCIMITIIMHBI BKIIFOYACT:




VY4eOHble ayIUTOPUH I IPOBEACHUS MPAKTUYECKUX 3aHATHH, IPYNIOBLIX U
WHAUBUAYAJIbHBIX KOHCYJIBTAINH, TEKYIIEro KOHTPOJIS U MPOMEXYTOUYHOM aTTecTaliu:
JI0CKa, MYJIbTUMEIUITHBIA TPOEKTOP, IKPAH.

[Tomerenust 1151 CaMOCTOSITEIBLHON pabOTHl 00YHAIOLINXCS: TIEPCOHAIBHBIC

komrbroTepsl ¢ maketoM MS Office, Brixogom B IHTEpHET 1 ¢ TOCTYIIOM B 3JIEKTPOHHYIO
UH()OPMAIIMOHHO-00Pa30BATEIBHYIO CPEly YHUBEPCHTETA

Ipuiaoxenne 1. YueOHO-MeTOAMYECKOE O0ecIeYeHHEe CAMOCTOATEIbHONH PadoThl 00yYaOIIUXCS

Mo gucumnanHe «MpPaKTUKYM MO pelleHnto OAMMNNagHbIX 3a4a4 No GpusMKe» NpeagycmoTpeHa ayAuTopHaa M BHeayaAUTOpHaa caMocTonATelbHan paboTa obydatoLmxcs.

AyauTopHaa camocToATeIbHaA pa60Ta CTyAEeHTOB npeagnonaraeT peweHne KOHTPO/IbHbIX 3a4a4 Ha NPaKTUYECKUX 3aHATUAX.

lMpumepHble aydumopHsie KOHMposabHble pabomeol (AKP):

9 cemectp

KoHTponbHana pa6ota Ne 1 «®u3nueckme oCHOBbI MEXaHUKN»

3apaHue 1. Pagnyc-BeKTOp YacTuubl onpeaenaeTca BblparKeHnem F:Stzf+4t2]+7lz, rae T, J,K - eamHunyHble BekTopa ocein X, Y, Z. BoiumcanTb: 1) nyTb S, NpoitaeHHbIi

yacTuueit 3a nepsble 10c, 2) moaynb NepemellieHMs Ar 3a Toske Bpems, 3) ycKopeHue YacTuupl. OTeeT: S=500m, Ar=500m, a=10 m/c’.



3apaHue 2. Koneco BpallaeTca BOKPYT HEMOABMXHOM OCK TaK, YTO YroN NOBOPOTa 3aBUCUT OT BDEMEHM MO 3aKOHY ¢ =10+20-t—2-t?. HaiiTu: 1) cpeaHee 3HayeHne yrnoson

CKopoCTHn <w> 33 NPOMENKYTOK BpemeHU oT t=0 A0 OCTaHOBKM; 2) Yr/1I0BOE YCKOPEHME B MOMEHT OCTaHOBKM Koneca; 3) No/sIHoe YCKOpPeHMEe TOUKKM, HaxoaaLwenca Ha
paccrtosHum 0,1m OT ocK BpaLleHUs Ana MoMmeHTa BpemeHun t=4 c. OTset: 10 paa/c; -4 pap,/cz; 1,65 M/Cz.

3apaHue 3. Mo ropM3oHTa/IbHOMN MOBEPXHOCTM ABUMKETCS TEN0 MAcco m=2 Kr noa aencrenem cunbl F=8 H, HanpaBneHHOM nog yrnom a=60° K ropusoHTy. HailTn pacctosiHue,
KOTOPOE NPOLL/IO TeNO, eC/IN €70 CKOPOCTb YBeANYMAach ¢ 3 go 5 m/c, a KoapdPULUMEHT TpeHNa Mexay TEJIOM M NOBEPXHOCTbIO paBeH U=0,1.0TBeT: 5,9 m.

3aaaHue 4. LLlap maccoit m;=5 Kr ABUMKETCA Co CKOPoCTbio Vo= 1 M/C 1 CTaNKMBAETCA C MOKOALLMMCA LLIAPOM Maccon m,=2 Kkr. Onpegennte CKOPOCTU WAPOB nocae yaapa. Yaap
CYMTaTb YNPYyrum, NPAMbIM M LeHTpanbHbim. OTBeT: 0,43 m/c, 1,43 m/c.

3apaHue 5. YpaBHeHWe KonebaHWi TOUKM UMeeT BUA: x=A-cosolt+7) , FAe A=0,02 m, w=Tt ¢!, 1=0,2 c. ONnpeaennTb NepPUOA, HauyanbHyto $pasy KonebaHW TOUKM U eé

yCKopeHune B MOMeHT BpemeHun 1 c. OTeeT: T=2 ¢; $o=0,2m pag; a =0,16 M/CZ.

KoHTponbHas pabota Ne 2 «Ctatuctuyeckan pusmnka m TepmoguHaMmmuKa»

3agaHue 1. HalamTe ana rasoobpa3Horo asota Temneparypy, Npy KOTOPOW CKOPOCTAM MoaeKyn v, = 300 m/c n v, = 600 M/C COOTBETCTBYIOT OAMHAKOBbIE 3HaYeHUA GYHKLUM

pacnpeaeneHna Makcsenna f(V). Otset: T _ m(v, —Vy’) —330K.
4K In(v, 1V,)

3apaHue 2. VigeanbHbll ABYXaTOMHbIN ra3 06bemom 5 11 1 AaBieHMeM 10° Na N30XOPUYECKU Harpeau, B pesynbtaTe Yero cpegHAA KUHeTUYEeCKana IHePrma ero Mosiekyn
yBenmumnace ot 0,0796 3B go 0,0923 3B. Ha cKo/1IbKO Npu 3TOM U3MEHUTBLCA AaBAeHMe rasa? B ganbHelwem ra3 M3oTepMmUYeCcKn PacluMpuan 40 HavyaabHOTO AaB/IEHUS.
Onpeaenute 06bem rasa B KoHue npouecca. OTBeT: yeenmuntca Ha 0,16 MnNa; 5,8 1.

3apganue 3. Onpegennte KO3PPULMEHT TENIONPOBOAHOCTU A a30Ta, €CAN KOIPOULMEHT AMHAMUYECKOMN BAKOCTM N AJ/1A HEro NpU Tex e ycnosuax paseH 10 mkMa-c. OTeeT:
A\=7,42 mBT1/m-K.

3agaHue 4. 12 r a30Ta HaxOAATCA B 3aKPLITOM cocyae o6bemom 2 N1 Npu Temnepatype 102C. Mocne HarpeBaHus JaBneHUe B cocye cTano pasHo 10°mMm.pT.cT. Kakoe
KOJIMYeCTBO Tensa 6bl/10 COobLLEeHO rasy npy HarpeBaHun? OTBeT: 4,1-10° .



3apaHue 5. Cmelwanu Bogy maccoit m;=5Kr npu temnepatype T,=280 K c Bogoit maccoit m,=8Kr npu tTemnepatype T, =350 K. Halitu: 1) Temnepatypy 6 cmecu; 2)
nameHeHue AS sHTponuu, npoucxogaiee npu cmewmnsanmm.  Otset: 323 K; 0,3 kx/K.

KoHTponbHaAa paboTta N2 3 «I1eKTpUYecTBo 1 MarHeTusm»

3apaHue 1. dneKTpuyeckoe nose cosgaHo Asymsa 3apagamm ;=10 HKn n  g,=-20 HKn, HaxoaswmMMmnca Ha pacctoaHmm d=20 cm apyr ot apyra. OnpeaennTb HanpPAXKEHHOCTb
nons B TOYKe A, yAafeHHOW OT NepBoro 3apaaa Ha pacctoaHue ri=30 cM M OT BTOPOTo Ha r,=50 cm. PaccumTatb paboTy, KOTOPYLO HEOBXOAMMO COBEPLUMTDL, YTOOLI NepeHecTH
TOYEeYHbIN 3apag, qo=5-10'4 KN 13 TOUYKM HaxoaAWMICa nocepeanHe mexkay 3apagamm B Touky A.  OTseT: 280B/m, 0,42 Ax.

3apgaHue 2. veeTca npegHasHaYeHHbI s U3MepeHma pasHocTu noTeHumanos go 30 B BosnbTmeTp conpotmssieHnem 2 KOM, KoToporo pasgeneHa Ha 150 geneHnii. Kakoe
CONpOTUBNEHUE HAZO0 B3ATb M KaK €ro BK/AOUYUTb, YTOObI 3TUM BOJIbLTMETPOM MOXKHO 6bl/I0 U3MEPUTb PA3HOCTb NOTEHLMANO0B A0 75 B? KaK M3MeHUTCA Npy 3TOM LeHa AeNeHus
BosbTMeTpa? Otset: 3 KOm, 0,5 B/aen.

3aaaHue 3. 1o NPoOBO/IOYHOW pamKe umetowen GopmMy NPABUIbHOTO LECTUYTONbHUKA, UAET TOK cunoit [=2 A. MNpun 3TOM B LEHTPE paMKKn 0bpasyeTcs MarHUTHoe nose ¢
Hanps»eHHoCTblo 33 A/m. HailTu A nMHY NPOBONOKM, U3 KOTOPOM caenaHa pamka. OteeT: /=0,2 m.

3apaHue 4. NpoBoaAlLan pamKa NomMelLeHa B 04HOPOAHOE MAarHUTHOE noJse ¢ uHayKkumen B = 0,1 Ta. MA0CKOCTb pamMKM COCTaBAAET C HanpPaB/l€HMEM MArHUTHOrO NOAS  Yron
b= 30°. Naowagp pamkn S =20 cm’, conpotusneHune R = 0,1 Om. MarHuTHoe nosie paBHOMEPHO YMeHbLUIaeTcs 0 HyAA 3a Bpema At=0,1 c. OnpeaenunTe: a) cpeiHee 3HaYeHNe
3.4.C. MHAYKUUU, BO3HMKAIOLLEN B paMKe; 6) cniy MHAYKUMOHHOIO TOKa; B) 3apAg, KOTOPbIM NPOoTeYeT No pamKe 3a Bpemsa yMeHblueHus noas. OteeT: 1 mB; 10 mA; 107 Kn.

3apaHue 5. ConeHouma, ¢ UHAYKTUBHOCTBIO L=7 MI'H 1 aKTUBHbIM conpoTuaaeHnem R=44 Om NOAKNOYMUAN K UCTOYHUKY NOCTOAHHOIO HanpsaxeHua Uy, a 3aTem K reHepaTopy
CUHYCOMAANbHOIO HaNpPAXKeHUA ¢ AeNCTBYOWMM 3HaYeHnem HanpaxeHua U,=U,. Mpun Kakolt YacToTe reHepaTopa MOLLHOCTb, NoTpebasemas coneHonaom, byget 8 5 pas
MEeHbLLE, YeM B NepBoMm cnyyae? OTeeT: v=2 Klu,

10 cemecTp



KoHTponbHaA pabora N2 4 «OnTuKka»

3apaHue 1. B onbite KOHra Ha nyTn ogHOro 13 MHTEPPEPUPYHOLLNX TyYen NOMeLLanacb TOHKAA CTEKNAHHAA NacTMHKA, BCNeACTBUE YEro LeHTpaibHas CBeT/1as nosoca
CMeLLanach B NOJIOXKEHWE NEPBOHAYaIbHO 3aHATOE NATOW CBET/ION NOIOCOM(HE cYMTan LeHTpabHOM). Jlyd nagaeT Ha NAacTUHKY nepneHaukynspHo. NoKasaTenb
npenomneHna naacTMHkmM n=1,5. lnnHa BonHbI cBeTa A=6-10" m. KakoBa TO/WMHA NNACTUHKN? OTBET: 6 MKM.

3apaHue 2. benblt cBET NagaeT HOPMaJibHO Ha MOBEPXHOCTb CTEKASIHHOM NIACTUHKM TowmnHoM d=0,4 MKM, HaxogdAllencs B Bo3ayxe. [okasaTesib NpesioMAeHUs CTeKNa
n=1,5. Onpegenunte: a) reoMeTPUYECKYIO M ONTUYECKYIO PA3HOCTb X04a MHTEePPEPUPYIOLLMX ydein B Npoxodawem ceeTe, 6) ANMHbI BONH, UHTEHCUBHOCTb KOTOPbIX
ocnabnaeTtcs nocne NPoxXoXKAeHUsA NAacTUHKKU. CUNTaTb, YTO BUAMMAS YaCTb CNEKTPA /IEXKUT B MHTEpBase anuH BosiH oT 0,4 ao 0,7 mkm. OTBeT: 0,8 MKM; 1,2 MmKm; 0,48 MKM.

3apaHue 3. Ha aAndpaKkumoHHYO pelleTKy HOpMasibHO NagaeT Nyyok ceeTa. KpacHas AMHUA ¢ A4/IMHOM BoHbI A=630 HM BUAHA B CNEKTPe TPETLEro NopAAKa Nog, yriom d>=71°.
Kakas cnekTpasibHas AMHUS BUAHA NOA, 3TUM e YI/IOM B CNEeKTPe YeTBepPTOro nopaaka? Yemy paBHa NnocTosiHHan peleTkn? CKOIbKO BCEro KPacHbIX MaKCMMYMOB AaeT 3Ta
peweTka? OTBeT: 473 HM; 2 MKM, 7.

3apaHue 4. [lBa nonspv3aTopa pacrnosioKeHbl TaK, YTO YTON MEXAY UX MIOCKOCTAMM NPOMnycKaHua paseH  25° OnpefenuTb, BO CKObKO Pa3 YMEHbLIMTCA MHTEHCUBHOCTb
€CTecTBEHHOro CBeTa Npu NPOXoXKaeHuu: 1) yepes oguH (nepsblii) nonspusaTop, 2) Yepes oba nonapusatopa. KoadpduumeHT nornoweHna ceeTta B nonspmsatope paseH 0,08.
OtBeT: 2,17; 2,88.

3apaHue 5. Kakas fons aHeprnm GoToHa M3pacxoLoBaHa Ha paboTy BbIpPbIBAHMA 3/1EKTPOHA, €C/IM KpacHas rpaHunua ¢oTtoaddekta 307 HM M MaKCMMasibHas KUHETUYEeCKas
sHeprua ¢oToanekTpoHos 1 3B? OteeT: 0,8.

KoHTponbHaa paborta Ne 5 «KBaHTOBas ¢pusmnka»

3aaaHue 1. YepHoe Teno umeet Temnepatypy 3 KK. MNpu oxnaxkaeHnn Tena A4NMHA BOJIHbI, MPUXOAALLAACA HAa MAaKCUMYM U31y4YaTesIbHOM CNOCOBHOCTM, M3MEHUAACh Ha 8 MKM.
[0 KaKoi Temnepatypbl oxnaguaocb teno? OTeeT: 323K.



3apaHue 2. DNeKTpoH obnagaeT KMHeTuyeckor aHepruen 30 aB. Onpegenntb AebponneBcKyto 4IMHY BOHbI SN1EKTPOHA. Bo CKONIBKO  pas3 M3MEHUTCA 3Ta AJIMHA BOJHbI, eCn
KUHEeTUYeCKan aHeprnsa ymeHblintca Ha 20%? OTBeeT: 2,2-10'10 m; 1,12,

3aaaHue 3. Mpu ABUKEHUMN YaCTULbI BAOb OCU X CKOPOCTb €€ MOXKeT bbITb onpeaeneHa ¢ TOYHOCTbIO (oWwKbKol) Ao 1 cm/c. HaiTn HeonpeaeneHHOCTb KOOPAMUHATbLI, ecu
yacTuuen asnaetca: 1) anekTpoH, 2) apobuHka maccon 0,1r. OteeT: 0,01m; 10%m.

3apaHue 4. Yactnua HaxoguTca B 6eCKOHEYHO ryboKo 04HOMEPHOM NOTEHLMANIBHON MMEA MUHUMAJIbHYIO 3Hepruto. KakoBa BepoATHOCTb O6HApPYXKEHUA YacTuLbl B
cpegHeli Tpetn ambl? OTBeT: 0,609.

3apaHue 5. Onpeaenntb AJIMHY BONIHbI, COOTBETCTBYHOLLYIO TPETbeN IMHUKN cepun Banbmepa: 1) B cnekTpe nsnyyeHum Bogoposa, 2) B cnekTpe usnydyeHms noHa renmns. OTeert:
434Hm, 109HM.

KoHTponbHasa paboTta N2 6 «®Pu3smnKa agpa U 31eMeHTapHbIX YacTULL»

192
3apaHue 1. MepBoHayasbHaA macca M3otona mpuamna - Ir paBHa m =5 r, nepuog nonypacnaga 75 cytok. Onpegennte, CKobKO AAep pacnageTca 3a 1 cekyHAy B 3ToM

npenapate. CKO/IbKO aTOMOB 3TOr0O NpenapaTta ocTaHeTcA Yepes 30 CyTOK M BO CKO/IbKO pa3 M3MEHUTCS aKTMBHOCTb NpenapaTa 3a 3To Bpema? OTBeT: 1,67-10"; 1,2:10%; 1,32.
3aaaHue 2. Aapo bepunnma-7 B-pagMoakTMBHO Mo cxeme K-3axsaTa. 3anucaTb peaKkumto. Kakume Yactuubl Nnpy sTom 06pasoBanmnce?

3apaaHue 3. HelTpMHHOE M31yYeHMe 3Be3bl MOXET BO3HMKHYTb 3a c4eT 06beAnHEHMA ABYX MPOTOHOB C 06pa3oBaHMeM AeWTOHA. 3anuwmnTe peakuuto. Kakue yactuubl eute
obpasyloTca B 3TOM peakumn?

3agaHue 4. HaliTu sHepruio cBsAsn Aapa, KOTOPoe MMeeT 0AMHAKOBOE YMCA0 NPOTOHOB U HEMTPOHOB U PaaMyc, B NOATOPA pasa MeHbluMi paguyca aapa 2’Al . OTeeT:
8Be, 56, 5 M3B.

3apaHue 5. 113 nepBoHaYabHO CBOBOAHbIX NPOTOHOB M HEMTPOHOB 06pasyeTcs aApo yraeposa-12. Kakaa sHeprva npy sTom BblAeNseTca, Kak oHa HasbiBaeTca?  Ecaum
CMHTE3MPOBATb TaKMM 06pa3om 1 r yrnepoa, To CKONIbKO BCEro BblAENNTCA NPU 3TOM 3Heprmn? Kakomy Konndyectsy HedTU 3Ta sHeprua skBuBaneHTHa? Oteet: 92,4 M3B; 740
rax; 16 1.



BHeayauTOpHasa camocToaTeNbHan paboTta 06y4atoWwmnxca BKAoYaeT B ceba:  M3ydeHue MTepaTypbl N0 COOTBETCTBYIOLLEMY Pa3aeny; peleHne MHANMBUAYaAbHbIX AOMaLLHMX
3ajau.

MpumepHobie uHOUsudyanbHble domawHue 3adaHus (U43)

9 cemectp

3apgaua Ne 1 «<KnuHemartuka nocTtynaTte/ibHOro n BpallatesibHOro AsuXXeHuma»

2 ~ ~ ~
ToUKa ABUKETCA MO OKPYKHOCTU paanycom 4 m no 3akoHy © = A+ Bt rpe S — npoitgenHbiit nytb, A=8 m, B=2 m/c?, t- Bpems. OnpesennTs, B KaKoi MOMEHT BpeMeHM
HOPMaJsIbHOe YCKopeHMe paBHO 2 M/c”. HaidTy CKOPOCTb, TaHTreHLMaNbHOE U NONHOE YCKOPEHUE TOYKM B 3TOT MOMEHT BpeMeH!

3apauva Ne 2 «iuHamMmuKa NocTynaTesIbHOro ABUXKEHUA»

Ha 0604 maxoBuKa guameTpom 60cm HAMOTaH LIHYP, K KOHLY KOTOPOTO NPMBA3aH rpy3 ¢ Maccon 2 Kr. Onpeaenntb MOMEHT MHepPLIMM MAax0oBMKa, EC/IN OH BPaLLAsACh
paBHOYCKOPEHHO Noj AeNCTBUEM rpy3a, 3a Bpems t=3c nprmobpen yriosyto ckopocTtb 9 pag/c.

3apaua Ne 3 «[lMHaMmuKa BpaLLaTeNbHOro ABUXeHUA»



Ha Ban B BUAE UMAMHAPA C FOPU30OHTA/IbHOM OCbHO BPaLLLeHMA HaMOTaHa HEBECOMas HUTb, K KOHLY ee NpUKpenaeH rpys. Kakyto yrnoByt cKopocTb ByaeT MMmeTb Baa crnycTa 2¢
noc/se Havyana ABUXKEHUs rpy3a, ec/in macca Bana 4 Kr, ero paguyc 20 cm, macca rpysa 0,2 Kr, 4eACTBUEM CU1 TPEHUA Ha ABUMKYLLMECH TE/1A MOMKHO NpeHebpeyb

3apaua Ne 4 «3aKOHbl COXpPaHEHUA B MEeXaHUKe»

[Ba manbix No pasmepy rpysa maccamm m;=10 Kr u m,=15 Kr nogaselueHbl Ha HUTAX OAMHAKOBOW AMNHbI L=2 M B 04HOM TOYKE U CONpPUKAcaloTca mexay coboit. MeHblumnii rpys
6bIn OTKNOHEH Ha yron a=60° u oTnyLueH. OnpeaenuTe BbICOTY, Ha KOTOPYIO MOAHUMYTCA 06a rpy3a noc/ie abcoMoTHO HeYNpyroro yaapa

3apgaua Ne 5 «MexaHuuyecKkue KonebaHuna»

Mepuog 3aTyxalowmx KonebaHnin paseH T = 4c, norapnPmmuUecknini AeKkpemeHT 3aTyxaHua 1,6; HayanbHan dpasa pasHa 0. CmelleHMe TOUYKKU B MOMeEHT T/4 pasHo 4,5 cm.
HanucaTtb ypaBHeHMe KonebaHnin N NOCTPoUTb rpaduK B Npegenax Tpéx nepmoaos

3apauva Ne 6 «PenaTMBucTCKaAa mexaHUKa»

B na6opaTopH0171 cncreme oTcyeTa ogHa U3 AByx OANHAKOBbIX YaCTul, C maccoim My NOKOUTCA, Apyraa ABUXKETCA CO CKOPOCTbIO v=0,8¢c no HanpaB/1eHUIO K I'IOKOHUJ,EVICH yactumue.
Onpep,enMTe PENATUBUCTCKYHO MacCcCy ,EI,BMH-(yUJ,EﬁCFI 4acTuubl B na6opaTopHof/’1 Cucrteme OoTcyeTa U ee KUHETUYECKYHO SHEPTUto

3apaua Ne 7 « MKT. Ctatuctuueckasa pusmka»



B cocyae o6bemom 20 1 HaxoauTcA cMecb BOAOPOAa U resiva nog aasnaeHnem 2 atm. O6uwasa macca cmecu 5 r. M3BeCcTHO, UTO CpeHsa KMHETMYECKasn SHeprma NocTynaTesibHoro
ABUXKEHUA MONeKy cmeck ra3oB paBHa 0,038 3B. Bo CKO/IbKO pa3 OT/IMYAKOTCA MacCbl BOAOPOAA M renunsa B cmecn?

3apaua Ne 8 «MpeanbHbIit ra3»

3 MonA a3oTa NNOTHOCTbIO p=1,25Kr/M3 M30XOPHO Harpean Tak, Yto ero AasaeHne UaMmeHmnacb C 1,1-10°Na 4o 1,6-10°Ma, a 3aTem n306apHO CxKanun 40 nNepBoHaYvaIbHOM
Temnepatypbl. Onpeaenvte TeMnepaTypbl B KaXKA0M U3 TPEX OMMCAHHbIX COCTOAHMIN U KOHEYHbIN 06bem rasa. M3obpasuTe rpadmkm aTUX NpoLLEccoB B KoopanHaTtax P-T

3apauva Ne 9 «lMepBoe Hayano TepMOAUHAMUKUY

B pesynbTaTe M30TepPMUYECKOrO pacluMpeHuns asoTa maccoit m=0.2krnpu TemnepaTtype T=280 K o6bem ero ysennumsaeTca B 2 pasa. Onpegennts: 1) paboTy A, coBepLUEHHYIO
rasom npu paclumpeHunu; 2) nsmeHeHve AU BHYTPeHHeN aHepruum; 3) KOANYecTBo TenaoTbl Q, NoAyYeHHOEe ra3om

3apauya Ne 10 «Bropoe Hayano TepMmogUHAMUKUY

Kycok nbga maccon m =200r, B3ATbIX Npu TemnepaType t; = -10C°, 6bin HarpeT go TemnepaTtypsbl t, =0C° 1 pacnnasneH, nocae yero obpasoBasLUasca Boaa bblia HarpeTa 4o
Temnepatypsbl tz = 10C°. Onpeaenntb usmeHeHume AS sHTPONUM B XO4E YKa3aHHbIX MPOL,ECCOB.

3apauva Ne 11 «9neKkTpocraTuka»



dneKTpuYecKoe noJsie co3gaHo AByms 3apsagamm ;=10 HKn n q,=-20 HKn, HaxogawmmmMca Ha pacctosaHnmn d=20 cm gpyr oT gpyra. Onpeaenntb HanpaXeHHOCTb NOASA B TOUKE A,
yAaneHHoW OT NepBOro 3apaaa Ha pacctosHume r1=30 CM 1 OT BTOPOTO Ha r,=50 cm. PaccunTaTb paboTy, KOTOpYt HEOHXOAMMO COBEPLUNTD, YTOObI NEPEHECTN TOYEYHbIN 3apas,
q0=5-10'4 Kn 13 TOUKM Haxogsawumica nocepeanHe mexay 3apagamm B TOUKy A.

3apaua Ne 12 «MocToAHHDI 3NEeKTPUUYECKUI1 TOKY

Ha puc. 3.1. £,=1,0 B, £,=2,0 B, £5=3,0 B, r;=1,0 Om, r,=0,5 Om, r;=1/3 Om, R;=1,0 Om, R3=1/3 Om. Onpeaenute: 1) cnnibl TOKa BO BCEX yYaCTKax LLenu; 2) TENI0BYHO MOLLHOCTb,
KOTOpas BblAenAaeTcsa Ha conpoTueneHnm Rs.

R £a, 172

A3

nr 51

3apauva Ne 13 «dneKTpomarHeTusm»



Mo ABYM 6E€CKOHEYHO A/IMHHBIM NPAMbIM NapanienbHbIM NPOBOAaM, Haxo4AWMMCA Ha pacctosHun R=10,0 cm apyr oT gpyra B Bakyyme, TekyT Toku 1,=20,0 An 1,=30,0 A
OZMHAKOBOro HanpasieHus. OnpeaennTe MarHUTHYIO MHAYKLMIO NOAA B, co34aBaeMoro Tokamm B TOUKaXx, EXKaLLMX Ha NPAMON, coeanHatowmx oba nposoga, ecnm: 1) Touka C
NIEXKUT Ha paccToAHum r;=2,0 cMm ieBee 1IeBOro NpoBoAa; 2) Touka [l nexxut Ha pacctosHun r,=3,0 cMm npasee NpaBoro Nposoaa; 3) Touka G NeXKUT Ha PaccToAHUM r;=4,0 cm

npasee 1e€BOro nposoaa.

3apauva Ne 14 «9neKTpomarHeTusm»

DNeKTPOH, YCKOPEHHbIN HanpaxkeHnem U=200 B, BneTaeT B 04HOPOAHOE MAarHUTHOE NoJie C UHAYKLMEN B=0,7-10" Tn nepneHAnKYAAPHO CUNO0BbIM AMHUAM.  HaliTu paguyc
OKPYKHOCTM, NO KOTOPOWN ABUXKETCA 3/1EKTPOH B MAarHUTHOM MoJie U Nepuog ero BpaleHua. OTeeT: R=0,68 m; T=5,1-10"c.

3apauva Ne 15 «9neKTpomMarHMTHaA UHAYKLUA»

MpoBoAALLMIA NAOCKUI KOHTYP, MMetoLWMiA GopMy OKPYHKHOCTU paanyca r = 0,05 m nomeLLeH B 04HOPOAHOE MarHUTHOE NoJie TaK, YTO IMHUN MAarHUTHON MHAYKUMM Nons
HanpasieHbl NeprneHANKYAAPHO NJOCKOCTU KOHTypa. ConpoTusieHne KoHTypa R = 5 OM. MarHutHas nHAYKUmMs meHsaeTca no 3akoHy B = kt, rae k =0,2 Ta/c. Onpegenute: a)
3.4,.C. UHAYKLAW, BO3HMKAIOLLYIO B 3TOM KOHTYpE; 6) CUNY MHAYKLUMOHHOTO TOKa; B) 3aps, KOTOPbIN NPOTEYeT NO KOHTYPY 33 NepBble 5 CEeKyHA, U3MEHEHUs Nos.

10 cemecTp

3apaua Ne 16 «MHTepdepeHLMA cBETA OT TOYEUYHbIX UCTOYHUKOB»



B onbiTe KOHra Ha NyTW o4HOro U3 MHTepdepupyoWmx aydelt NoMeLanach TOHKas CTeKASHHAA NAaCTUHKa, BCIeACTBME Yero LLeHTpasibHasA CBET/asA N0A0Ca CMELLANach B
NoNoXKeHWe NepBoHaYabHO 3aHATOE NATOM CBET/ION NONOCOM(HEe cYMTana LeHTPabHOM). J/lyd nagaeT Ha NAAacTUHKY NepneHaMKyaspHo. NoKasaTenb NPenomaeHna NAacTMHKK
n=1,5. lAnHa BONHbI A=6-10" m. Kakosa TONLMHA NNACTUHKU?

3apaua Ne 17 «UHTepdpepeHumUn cBeTa B TOHKUX MIEHKaxX»

MnockonapannenbHaa CTEeKNAAHHAA NNACTUHKA TOALWMHON d=1,2 MKM 1 C NOKasaTesieM NpenomaeHus n,=1,5 nomeLleHa mexay ABYMSA cpefamu C NoKasaTenamm
NpPenomieHna ny 1 n,. CBET ¢ 4NHOM BONIHbI A=0,6 MKM naZaeT HOPMaabHO Ha NAACTMHKY. Onpeaennte onTUYECKYH Pa3HOCTb X043 BOJIH, OTPaXKEHHbIX OT BEPXHEN U HUXKHEN
NOBEPXHOCTEN NAACTUHKN U ONpeaennuTe, yCuaeHue nam ocnabneHme MHTEHCMBHOCTU NPOUCXOAMUT NPU MHTEPdEPEHLMM B CAeAYIOWMX CAYyYanX: a) Ni<n<n,; 6) n;<n>n,

3agaua Ne 18 «Audpakuma PpeHenar»

Haigute paaunycol nepebix Tpex 30H PpeHens AN NAOCKON BOHbI, €C/IM PACCTOAHUE OT BOJIHOBOM NOBEPXHOCTU A0 TOUYKM HabaogeHua 1 m. AanHa BoaHbI A=500 HM.

3apaua Ne 19 «Audpakuusa ®payHropepa»

HaliT HanbonbluMi NOPALOK CNEKTPA A1A MKENTOW IMHUWN HaTpUA C AJMHON BOAHbI A=589 HM, ecaun nocTtosiHHaA AndpakuMoHHOM peleTkn d=2 MKM. CKo/IbKO BCero
MaKCMMYyMOB AaeT 3Ta pelleTka? Mo Kakum yriom ¢ HabaogaeTca nocaeaHmin Makcumym?

3apaua Ne 20 «Monapusauma ceeta»



Yron Mexay NA0CKOCTAMM NPOMyCKaHWA AByX NonapusaTopos paseH 50°. ECTeCTBEHHbIN CBET, NPOXoAa Yepes TaKyto cucTemy, ocnabnsetca B 8 pas. [peHebperas notepamm
CBETa MPU OTParKeHNU, onpeaenntb KoadbdUUMEHT NOFIOLWEHMA CBETA B NOASPU3aTOPaXx

3apaua Ne 21 «doTtoapPpeKkT»

OnpeaenvTb HaMMEHbLUWNI 334ePKMBAIOLLMIA NOTEHUMAN, HEOHXOAUMBIN ANA NPEeKpPaLLEHMUA SMUCCUMM C NOBEPXHOCTN GOTOKATOAQ, €C/IM OH OCBELLAETCA U3TYYEHMUEM C AJIMHOM
BonHbl 0,4 MKM, 2 KpacHadA rpaHMua gna matepmana Katoga pasHa 0,67 MKm

3apauva Ne 22 «Tennosoe nsny4yeHme»

YepHoe Teno Harpenn oT TemnepaTypbl 600K go 2400K. Bo cKobKO pa3s yBeanymnack obLan TenoBan sHeprus, nsayvyaeman Teiom? Ha CKosibKo M3MeHUAAch 4JIMHA BOJIHbI,
COOTBETCTBYHOLLLAA MAaKCUMYMY SHEPTUUN U3/TYYEHUA U CNEKTPASIbHbIA COCTaB U3TYYEHUA?

3apaua Ne 23 «3¢ppekt KomntoHa»

®oToH c s3Hepruent 1 MaB paccesanca Ha cBO6OAHOM NOKOMBLUEMCA 3NEKTPOHE. HaliTU KMHETUYECKYIO SHEPTUIO 3/IEKTPOHA OTAAUM, €C/IM B pe3y/ibTaTe paccesHUA AMHA BOJHbI
¢$OTOHA M3MeHUnacb Ha 25%



3apaya Ne 24 «IdnemeHTbl KBAHTOBOU MEXaHUKU»

Mpu ABUNKEHMM YACTULLbI BAOb OCU X CKOPOCTb €e MOXeT bbITb onpeaeneHa ¢ To4HOCTbio (ownbkon) a0 1 cm/c. HaitTn HeonpeaeneHHOCTb KOOPAUHATbI, €CIN YacTULLEn
asnaetca: 1) anekTpoH, 2) ApobuHka maccoit 0,1r

3apaua Ne 25 «YacTuua B noTeHUManbHO Ame»

. 7m
v, (x)=Csin—x
Cob6cTBeHHaA GYHKUMA, ONUCIBAOLLAA COCTOAHME MUKPOYACTULbI B HeCKOHEYHO ryboKol  noTeHuManbHOM AMme WupuHoin £, nmeet Bug, I . Ucnonbaya

YCN0BWNS HOPMUPOBKM, ONPeaenTb  NOCTOAHHYIO C.

3apauva Ne 26 «Atom no Teopuun bopa»

BbluMcAuTb pagnychl NepsbIX TPEX OPOUT 3/1eKTPOHa B aToMe BoAopoa
3apgaua Ne 27 «MA3nyyeHmne atoma»

Hantn HaM60}'IbLUYPO M HAMMEeHbLUYIO A/IMHbI BOJIH cepum lalleHa B CNekTpe U3ayyeHua Bogopoaa. CpaBHMTb nony4yeHHble 3Ha4YeHUA C 4/IMHAaMKX BOJZTH BUOANMOTIO U3ny4yeHuA



3apaua Ne 28 «PagMOaKTUBHOCTbY»

192
MepBoHa4yanbHaA macca usotona mpuausa 77 paBHa m =5, nepmog noaypacnaga 75 cytok. Onpeaennrte, CKOMbKO A4ep pacnageTca 3a 1 cekyHAy B 3TOM Npenapare.

CKO/IbKO aTOMOB 3TOr0 npenaparta OCTaHEeTCA Yyepe3 30 CYTOK U BO CKOJIbKO pa3 U3MEHUTCA aKTUBHOCTb NpenapaTta 3a 31O BpeMﬂ?

3apaua Ne 29 «3aKoHbl cOXpaHeHUA B AAEPHbIX peakLuaAX»

B LLeHTpe COMHLa NPOTEKaeT TEPMOAAEPHan PeaKkLmMa CUHTE3a reNna U3 BOAOPO/a, B KOTOPOU U3 YeTbipex NPOTOHOB 06pasyeTca Aapo He® u Aga nosuTpoHa. 3anuwwuTe sty
peakumto. Kakue ele Yactmubl 06pasyroTcs B HEN?

3apauva Ne 30 «JHeprua B AA4epHbIX peakumax»

Kakoe Konuyecto U**® «BbiropaeT» 3a rof, B A4,epHOM PeaKkTope C 371eKTPUYECKOi MOLLHOCTbI0 1 BT M K.n.4. 38%?  CuuTaTb, 4TO pacnag, agep ypaHa nog, aeiictenem
Ten0BbIX HEMTPOHOB NPUBOANT K 06pa30BaHMIO M30TONOB KCeHOHa-141, cTpoHLMA-92 1 Tpex BTOPUYHbIX HEMTPOHOB.

llepeyeHb 80NpPOCOB K CEMUHAPCKUM 30HAMUAM

9 cemectp



Cemunap Ne 1 "KunemMaTtuka u IMHAMHMKA MOCTYNATEJIbHOT0 M BPAIIATEJIbHOT0 ABUKeHH "
1. Mexanuyeckoe amxenue. Cucrema orcuéra. MaTepuaibHas TOUKa.
2. OcHOBHbBIC KHHEMATHUYECKHE XapaKTEPUCTUKU: TIEpEMEIICHHE, TYyTh, CKOPOCTh, YCKOPEHHUE: MOJTHOE, HOpMaJibHOE, TaHreHIHanbHoe. Kitaccuukanys ABIKEHUH.
3. TlocrynarenbHoe amxkenue. LlenTp macc. BpamarensHoe qBUKCHHE.
4. OcHOBHbIE KHHEMaTHYECKHE XapaKTEePUCTUKN BPAIlaTEIbHOTO ABUKEHHUS: YTOJI IOBOPOTA, YIIOBOE MEpEMEIICHHE, YTIOBbIE CKOPOCTh U YCKOPEHHE.
5. CBs3b MEXAy JMHEHHBIMH U YTJIOBBIMU XapaKTEPUCTUKU JBUKEHU. PaBHOMEpHOE U paBHOIIEPEMEHHOE BpaliaTesibHOe JBKeHud. [lonsaTre cocTosiHus
(bu3MUYeCcKOil CUCTEMBI U YPAaBHEHUS ABUKCHHUS.
6. JluHaMHUYeCKHEe XapaKTePUCTHUKH: CHJIA , CHJIIOBOE TI0JIe, Macca, HMITYJIbC.
7. 3akonsl HproToHa.
8. Jlunamudeckue XapaKTepPUCTHKH BPAIIATEIHLHOTO ABMKCHUS: MOMEHT CHJIBI OTHOCUTEIILHO OCH, MOMEHT HHEepIui. OCHOBHOM 3aKOH JTUHAMHUKH BPAIaTEIHbHOTO
JIBUKCHHUSL.

Cemunap Ne 2 '"3akoH coxpaneHus'
1. 33aKOH coxpaHeHUA MMNYNbCa, YCI0BUA €ro BbINOJIHEHUA.
2. 3aKOH COXpaHeHWA MOMEHTa MMMNYJIbCa, YC/IOBUA €ro BbIMOJIHEHUA.
3. Pabora, moutHocTh. PaboTa rpaBUTalIMOHHOM CHITBI, KOHCEPBATUBHBIEC CHITBL. PaboTa pe3ynpTupytomieit cunbl. KuHeTndeckas sHeprus, TeopemMa 00 N3MEHEHU!
KUHETHUYECKON SHEPIUMU.
4. 3aKOH COXpPaHEHUsA MNOJIHON MEXaHUYECKON SHEPruK,  YC/IOBUA €ro BbINOJIHEHUA.

5. CoypapeHue agyx Ten.

6. CBA3b 3aKOHOB COXPAHEHWA CO CBOMCTBAMU NPOCTPAHCTBA U BPEMEHMW.

Cemunap Ne 3 "Kousie6anusi 1 BoJIHbI"
1. ®usmyecknin 1 maTeMaTMHeCKUN MaATHUKMU.
2. FapmoHuyeckne, cBOBOAHbIE, BbIHYXAEHHbIE M 3aTyxatowme KonebaHua: aguddepeHumanbHble, rpaduKM, XapaKTEPUCTUKM.
3. fBneHue pe3oHaHca U ero pusmyeckas npupoaa. MNpumepsobl.
4. BosHa. Buabl BonH. MexaHM3m 06pa3oBaHMA MeXaHUYeCKUX BOJH.
5. 3ByKoBasa BonHa. MexaHu3M 06pa3oBaHuMA 3BYKa B rasax.
6. BosaHOBOe ypaBHeHMe.
7. Croauas Bo/Ha. MexaHM3m 06pa3oBaHuA. YpaBHEHME CTOAYEN BOHbI.



Cemunap Ne 4 "CraTucrnyeckne MeTOAbI ONUCAHUS MaKpocucrem"
BepoaTHOCTH NOSABIEHUS TUCKPETHOW U HEMPEPBIBHOM CIIyYalHBIX BEJIMYUH.
@yHKIUA pacupeiesIeHUs] BEPOSTHOCTEN. Y CIIOBUE HOPMHUPOBKH.

Cpennee n HanboJiee BEpOATHOE 3HAUEHUE CTy4allHOM BETMYUHBI.
Craructuueckue Metoil. OCHOBHBIE MOJIOKEHUS CTATUCTUYECKON (PU3UKH.
Pacnpenenenune Makcseuia, ['aycca, bonpumana.

agrODE

Cemunap Ne 5 "TepmoannaMuyeckne MeTOAbI OMUCAHUSA MaKpocucTem"
VYpaBHEHHE COCTOSHUS UACATBHOIO rasa.
PacnpeseneHue sHeprum no cteneHam csoboabl. CpeaHAA SHEPTUA MONEKYbI.
TennoemKkoctb. MosispHasa 1 yaenbHasa Ten10eMKocTu. YpasHeHne Maliepa.
BHYTpeHHAA 3Heprua Kak GyHKLMA COCTOAHMA cucTeMbl. PaboTa Kak dyHKLMA npoLiecca.
IlepBoe Ha4anO TEPMOJUHAMUKH.
W3omporieccsl: N30TepMHUYECKUN, H30XOPUICCKUH, H300apHISCKU, alnadaTHIECKUN, TIOTUTPOTTHICCKUN.
OHTponus. CBONCTBA SHTPOIINU U30JIMPOBAHHON CHCTEMBI.
Bropoii 3aKk0H TepMOIMHAMUKHU.
ukn Kapno. K.i.a. nukna Kapso.

COoNoOTAEWNE

CemuHap Ne 6 "dneKrtpocratuueckoe none"

DNeKTPOCTaTUYECKOE NoJsie. INEKTPUYECKUI 3apsas,. 3aKoH KyioHa.
HanpaxeHHOCTb 3n1eKTpocTaTuyeckoro nond. MNpuHumn cynepnosnumu.

MNoToK BeKTopa E. Teopema laycca.

MoTeHLManbHOCTb 31EKTPOCTAaTUHECKOTO NOAA. Teopema 0 LUPKYAALMK.

CBA3b MeXKAy HaNPAXKEHHOCTbIO U NMOTEHLMANOM.

leomeTpuyeckoe onmcaHue nona. CunoBble TMHUU. IKBUNOTEHLMANbHbBIE MOBEPXHOCTHU.

ok wNPRE

CemunHap N2 7 "lMocTosiHHbI TOK. Llenn nocToAHHOro ToKa"

1. DNneKkTpUYecKuii ToK. MAOTHOCTb TOKA. YpaBHEHME HEMNPEPbIBHOCTY.



3akoH Oma ana og4HOPOAHOTO yYacTKa Lenu.

ConpoTtusneHne npoBoaHMKa. CoeanHeEHNE CONPOTUBAEHNA.

3akoH Oma ana Heo4HOPOAHOTIO yyacTKa uenu. CtopoHHue cmnbl. IC.
Mpasuna Kupxroda.

MowHocTb ToKa. 3akoH Ixoyna-JleHua.

oukwnN

CemuHap Ne 8 "MarHuTHoe none. dNeKTPOMarHMTHasA UHAYKuma"

MCTOYHMKN MAarHUTHOro nona. MarHMTHOe Nose ABUXKYLLLeroca 3apaga U NnpoBoAHMKA C TOKOM. 3aKoH buo-Casapa.
MOTOK M UMPKYIALMA BEKTOPA MHAYKUMM MArHUTHOTO nosA. Teopema laycca v Teopema O LMPKYAALUN.

Cuna NopeHua. IBUKeHne 3apaKeHHOM YacTULbl B MarHUTHOM MnoJe.

Cuna Amnepa.

3aKOH 3neKTpoMarHMTHon nHayKkunm ®apages. Npasuno fleHua.

BuxpeBoe aneKkTpuyeckoe none.

fABneHue camonHaykumun. MHAyKTMBHOCTL. ConeHonA,

NoupkwnNE

10 cemecTp

CemunHap N2 9 "UHTtepdepeHuusa u gudppakuyma ceera"

JNeKTPOMarHUTHbIE BOJIHbI.

KorepeHTHOCTb M1 MOHOXPOMATUYHOCTb CBETOBbIX BOJIH.

NHTepdepeHuma cBeTa OT ABYX MCTOYHMKOB.

NHTepdepeHUna cBeTa OT NI0CKoNapanieibHOM NAAaCTUHKMN.

NHTepdepeHuma cBeTa OT NIACTUHKM NepemeHHOM ToAWwmMHbl. Konbua HbloToHa.

MprmeHeHUe nHTepdepeHUUn cBeTa.

AsnenHne andpakumm. OcobeHHOCTb AndpaKkUMM CBETOBbLIX BOH. Andpakuma OpeHens n dpayHrodepa.

MpuHumn MoireHca-PpeHens. YnpouieHe BblUMCAEHNIA C NOMOLLbIO BEKTOPHOM AMarpammsl.

. Andpakuma ®peHens Ha Kpyrnom oTBepcTun. 3oHbl PpeHens.

10 Ondpakuna dpayHrodepa Ha y3KoM NPAMOANHENHON LWENN. YCA0BUA MaKCUMyMa MU MUHUMYMa. 3aBUCUMOCTb MHTEHCUBHOCTM CBETa OT Yrna Andpakumnu.
11.OudpakumoHHan peweTka. OCHOBHblE XapaKTepUCTUKU ANDPAKLMOHHOM pelleTKn. YCN0BUSA raBHbIX MaKCUMYMOB U MUHUMYMOB U A06aBOUYHbIX MUHUMYMOB.

WENOU A WN R



CemuHap N2 10 "Monsapusauyma ceera"

Monspusaums ceeTa. EcTecTBeHHbIN M NONSPU30BaAHHbIN CBET.

MNonapusauma ceeta Npu OTparkeHMn U npenomaeHnn. 3akoH bproctepa.

Monspusaums npu ABOMHOM NyyenpenomaeHnn. CBoiicTBa 0ObIKHOBEHHOIO M HEOBBIKHOBEHHOTO /Ty4YeN.
MNonapusaumoHHble Npusmsbl. Mpuama Hukona.

3akoH Mantoca. AHanM3 NOAAPM30BAHHOIO CBETa.

OnTrYyeckn akTUBHbIE BellecTBa. BpaweHue n10CKOCTM NonApmM3aumm ceeTa.

ok wNE

CemuHap Ne 11 "KsaHTOBas onTuKa"

TennoBoe nsnyyeHme abcontoTHO YepHoro Tena. 3akoH CtedaHa — bosbuMaHa. 3aKOH cmelleHUs Bura.
KopnycKynAapHO-BONHOBOM Ayann3m CBeTa. IHeprua u umnyabc ¢oToHa. JasneHune ceeta.
doToadpdekT. 3akoHbl poToadPekTa. Popmyna INHWTENHA.

ddodekt KomnToHa. Popmyna KomntoHa.

BosHOBbIe CBOMCTBA YacTuL,. JAMHA BOAHbI Ae Bpoiina. MpuHumMn HeonpeaeneHHocTu lNeiiseHbepra.

ik wnN e

CemunHap N2 12 "CrpoeHue atoma"

Mogenn atoma. lNnaHeTapHaa mogenb aToma.

MNoctynatbl bopa.

N3nyyeHne aToma BOAOPOAA M BOAOPOAONOA06HbIX cucTem. CneKTpasibHble cepun.
®opmyna banbmepa.

CneKTpbl MHOTO31EKTPOHHbIX aTOMOB. 3aKoH Mo3nu.

vk wnNRE

CemuHap N2 13  "OcHoOBHbIe NOJI0}KeHNUA KBAaHTOBOW MeXaHUKK"

1. KBanrtoBsle cocTosiHuS. BonHoBas pyHkuus u ee puznyeckuit cmbicia. [Ipunnun cynepnosunuu. Ypasaenue llpeaunrepa, KBaHTOBbIE ypaBHEHUSI ABUKECHHUS.
2. HexoTopsle 3a1a4l KBAHTOBOW MeXaHUKH. YacTuiia B 6CKOHEUHO TITyOOKO#M MOTeHIHaNbHOM sMe. KBaHTOBaHME YHEPIrHH.
3. KBaHTOBble UMCNa, XapaKTepU3yloLLMe NOJIoKEeHNE INeKTPOHa B aToMe. KBaHTOBaHMe sHeprin. KBaHTOBaHMe MOMEHTa UMMY/bca. CNMH 9N1eKTPoHa.



4. Cxema aHepreTMYecKnx ypoBHei aToma Bogopoaa. MpaBmna oT6opa Npu aTOMHbIX Nepexosax.
5. I'paHMIBI MPUMEHUMOCTH KBAaHTOBOW MEXaHUKH.

CemuHap N2 14 "ArtomHble Agpa, UX CBOMCTBA. PagnoaKTMBHOCTL"

flBneHne paanoaKTUBHOCTU.

OCHOBHOW 3aKOH PaiMOaKTMBHOIO pacnaja. PagnoaktneHble paabl.
CocTaB 1 XapaKTepUCTUKU aTOMHOIO Aapa. AaepHble cubl.
KanenbHas n obonoveyHan mogenu aaep.

Macca v aHeprua casu agpa. YaenbHaa aHeprua ceasn. Paguyc agpa.

Rk wnN R

CemuHap Ne 15 "fApepHble peakuyun"

AfepHble peakumu.

JHeprua agepHoO peaKkumu.

YpaBHEHUE U 3HepreTUyeckoe ycnosue a-pacnaga. Ceasb aHEPruM a-4acTuLbl C Neproaom noaypacnaga. TyHHenbHbIl 3ddeKT npu a-pacnage. CnekTp o-yacTumu,

XapakTep cnekTtpa y-u3nyyeHwus. MpoLeccbl B3aMMOAENCTBUA Y-KBAHTOB C BELLECTBOM. 3aBUCUMOCTb MHTEHCUBHOCTMU Y-U3/Iy4EHUA OT TOJILLMHbI C10A BellecTBa. CpaBHeHME
NPOHMKAIOLLEN CNOCOBHOCTM Pa3/IMYHbIX BUAOB U3NYYEHUA.

5. Tpu Buga B-pacnasa. dHepreTUyeckumit cnekTp B-yactuy,. MMnoTesa HeMTPUHO. 3aKOHbI COXpaHeHUA Npu B-pacnage. JIenToHbl. JIENTOHHbIV 3apAa.

PWNPE

Ipuroxkenue 2. OLeHOYHbIE CPEACTBA AJIA MPOBEACHUS IPOMEKYTOUHOH aTTeCTAIUI

a) MnaHupyemble pe3ynbTaTbl 06yuYeHUA U OLLEHOYHbIE CPeACTBaA A4/1A NPOBeAeHUA NPOMEXKYTOUYHOMN aTTecTaumum:
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MK-1:Cnoco6eH peann3oBbiBaTb NeAarormyeckunii npouecc ¢ UCNo/sIb3oBaHMEM COBpPeMEHHbIX 06pa3oBaTe/IbHbIX TEXHOJIOTMIA B OpraHM3auusaxX cpegHero obuiero

obpasoBaHus

MK-1.1

OueHnBaET NeaarormMyeckyto
CUTYaLMIO C NO3MLUK
HeobX0AMMOCTU N BO3MOMKHOCTU ee
KoppeKumnm

MNepeyeHb TeopeTUYECKMX BONPOCOB K 3adeTy( 9 cemecTp):

1. KwuHemaTMka nocTynatenbHoro AsuikeHusa. [oHATME paaunyc-BEKTOpa, CKOPOCTU U YCKOPEHMA.
HayanbHble ycnosus. Mpamas n o6paTHaA 3a83a4M MEXaHUKW.

2. [BUXeHMe Mo OKPYMKHOCTU. Yron NoBOpPOTa, Yr/10BaA CKOPOCTb U yraoBoe yckopeHue. CBA3b YraoBbiX U
NIMHENHbIX BEJIMYUH.

3. KpuBoauHeiHoe aABuKeHue. TaHreHumanbHoe M HOpMasjbHOe ycKopeHue. MosHoe yckopeHue. Yron
MeXay CKOPOCTbIO U YCKOPeHUem.

4. WHepumanbHble cuctembl otcyeTa. MoHATUE CUAbI, Maccbl U UMNyabca. OCHOBHOM 3aKOH AMHaMUKMK
NocTynaTesbHOro ABUXKEHUS.

5. MomeHT mmMmnynabCa U MOMEHT CWUNbl OTHOCUTE/SIbHO TOYKMWU. OcHoBHoOe ypaBHeHNE AOWUHAMUKUN
BpawaTenbHOro gsnxeHuAa.

6. BpalleHne BOKpYr HEMOABUMKHON ocu. MOMEHT MHepumu. PacyeT MOMEHTOB MHEPUMM MPOCTbIX Tes.
Teopema WTelHepa.

7. 3aKoHbl COXpaHeEHNA B MEXaHUKeE. 3aMKHyTaFI cMcTema. 3aKOoHbl COXpaHeHUA mmnysbCa U MOMEHTA
nmnynbca.

8. PaboTa M MOoLHOCTb. KUHETUYECKas 3Heprna NOCTyNnaTeNbHOrO M BPaLaTe/IbHOro ABUMKEHUA.
9. KoHcepBaTuBHbIE CUAbI. MoTeHLMaAbHAA SHEPrMA. 3aKOH COXPaHEHMSA MOHON MeXaHWYECKOMN SHepruu.

10. [Ba cnocoba onucaHus B3aumogencTeus. [BUMKEHWE 4YacTuLbl B O4HOMEPHOM CTaLMOHApHOM Mone.
CBsi3b MeXKAY CUI0MN U NOTEHLMAIbHOWN SHEPTUEN.

11. TapmoHuyeckne KonebaHuAa. AMNAUTyAa, YactoTa, HayanbHaa $asa. MatemaTuyecknuin u Gusmyeckni
MasITHUK. DHEepPrua rapMoHMYECKUX KosiebaHui.

12. 3atyxatowme KosnebaHUA. XapaKTEPUCTUKN 3aTyXaHMA. DHEPrua 3aTyxatoWwmx KoiebaHui.
13. O6Lee NoHATUE O BOIHAX. XapaKTePUCTMKM Berywiei BosIHbI. BosIHOBOE ypaBHEHWE NIOCKOW BOJIHBI.
14. HanoeHue ynpyrux BonH. CToAYasn BosHa U ee ocobeHHOCTU. KonebaHue HaTAHYTOM CTPYHbI.

15. Makpocuctema. MUKPOCOCTOAHME U MAKPOCOCTOAHME CUCTEMBI. CTaTucTuyeckui noaxon,. [MoHATMe
BEPOATHOCTUN U cpe,u,Heﬁ Be/TNYUHbI.
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16. PacnpegeneHne MONEKynN N0  MOAYAO  CKopocTM. Hambonee BepoaTHas, cpeaHas U
cpefHeKBaapaTUYHAA CKOPOCTW.

17. Moaenb naeanbHoro rasa. [aBneHue u TemnepaTtypa C TOYKM 3PEHUA MOJIEKYNAPHO-KMHETUYECKOM
Teopun. YpaBHeHne COCTOAHMA naeanbHOro rasa.

18. PacnpepeneHve MONEKY/N WMAeaNnbHOrO rasa MO BbICOTE B Mojse TAXecTn 3eman. bapometpuyeckas
dopmyna.

19. MoHATMe cTeneHei cBoboAbl MONEKy/nbl. Teopema O paBHOpacnpegeneHUU SHEPTUU Mo CTeneHAM
csobogpbl.

20. BHyTpeHHsA aHeprmua Kak GyHKLMA COCTOAHMA cucTembl. MlepBoe Havyao TepMOAUHAMUKN.

21. Paborta KaK dyHKUmsA npouecca. M3oxopryecknin, Usobapuyecknin n U3oTeEPMUUYECKUIN NPOLECChHI.

22. MNoHATMEe TennoemMKocTu. TeNN0eMKOCTb NPU U30XOPUYECKOM 1 n306apryeckom npoueccax. NoctoAaHHan
aanabaTbl.

23. AguabaTtnyeckuii npouecc. [lepBoe Havyano TepmMOAMHAMUKM AnsA  aauabaTuyeckoro npouecca.
YpaBHeHue lNyaccoHa.

24. Unknuuyeckuii npouecc. KoappuumeHT nonesHoro AencTBuns TeNJI10BOM MalUUHbI.

25. Uukn KapHo. Teopema KapHo. TepmogMHamuuyeckasa LKana TemnepaTtyp. TpoWMHas ToO4YKa BoAbl KaK
penepHas TOYKa.

26. Cunbl B3aMmogenctsmMa B npupogde. InekTpocTaTudeckoe nose. 3akoH KynoHa. HanpsxeHHOCTb
3/IEKTPOCTATMYECKOro NosiA. MpuHUMN cynepnosmumm.

27. Cunosble AvHW. MOTOK BEKTOPA HAMPSAKEHHOCTU 3/IEKTPOCTaTUYECKOro nons. Teopema Maycca.

28. MoTeHuman. Teopema O LMPKYAALMN BEKTOPA HAMPAXKEHHOCTU 3/1€KTPOCTAaTUYECKOTO nonA. CBA3b MeXAy
HanNpPsAKeHHOCTbIO U NOTEHLMAJIOM.

29. dneKktpoemKocTb. KoHpgeHcaTopbl. CoeAMHEHWEe KOHAEHCATOpPOB. JHeprus  KOHAeHcaTopa. JHeprus
3/1eKTPUYECKOro nons.

30. JnekTpuUyecKkuit Tok. MAOTHOCTb TOKa.

31. ConpoTuBeHne NPoBOAHUKOB. CTOPOHHME CU/bI.

32. Mpasuna Knpxroda ans pacyera pasBeTBAEHHbIX Lenei. MoLWHOCTb TOKa. 3aKoH [xoyna-JleHua.
33. [puHLMN cynepno3numMm MarHuTHbIX nonei. 3akoH buo-Casapa.

34. Cwuna lopeHua. Cuna Amnepa.

35. 3aKoH 3/1eKTpoMarHMTHOM nHAyKumm ®apagesn. Mpasuno SleHua. BuxpeBoe anekTpuyeckoe nose.
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36. fBneHne caMoMHAYKUMU. MHAYKTUBHOCTb. JHEPrUA KOHTYPa C TOKOM. DHEprus MarHMTHOro Mons.

37. dnekTpuuyeckoe nose B BeulectBe. lNonapusaums AUSNEKTPUKA. BEKTOpP 31EeKTPUYECKOro CMeLLeHus.
AnanekTpnyeckaa NPOHMLLAEMOCTb BELLLEeCTBa.

38. MarHutHoe none B BeuwecTtBe. HamarHMYeHHOCTb. HanpAMeHHOCTb MarHUTHOro nons. MarHutHas
NPOHULAEMOCTb BellecTBa. DeppomarHeTUKu.

IlepeveHb BONPOCOB K 32a4€TY (1o cemecrp):

1. SneKTpomarHuTHble BOJIHbI. BonHOBOE ypaBHeHMe. CBOMCTBA 3N1EKTPOMATHUTHbIX BOJIH.

2. TlNocKas 32/N1eKTPOMArHWTHasA BOJIHA M €€ OCHOBHbIE XaPaKTEPUCTUKU. IHeprua W UMNybC
3N1EeKTPOMArHMTHOM BOJIHbI.

3. EcTecTBeHHbIV M NOAAPU30BaHHLIN CBET. 3aKOH Mantoca.

4. Yron BprocTtepa.

5. LWkana anekTpomarHuTHbIX BoIH. OCcOBEHHOCTM OMTUYECKOro Auanas3oHa. lokasaTenb npenomaeHus
cpeapbl.

6. KorepeHTHble BO/IHbI. UHTepdepeHL s CBETOBbIX BOJH.

7. OnTnyeckasa pa3HOCTb xoza. CBA3b ONTMYECKOM Pa3HOCTM XO04a ABYX BOJIH C pa3HOCTbiO a3 mexay
HUMMW. YCIOBUA MaKCMMYMa U MUHUMYMA.

8. Cxema HOHra gna HabnogeHusa HTepbepeHUnm.

9. WHTepdepeHLMa B TOHKUX NieHKax. HabatogeHune Kosel HblOTOHA B OTPaXKeHHOM M MPOXoAsALLEM CBETE.
10. AsneHue gudpakummn.

11. [OndpaKumMoHHaA pelueTKa Kak COBOKYMHOCTb KOHEYHOIO YMCAA LeNen.

12. TennoBoe n3nyyeHue Tena. 3akoH CredaHa-bonbumaHa. 3aKoH cMmelleHus BuHa. fnoTesa MaaHKa.

13. doToadpdekT. 3akoHbl CTonetoBa. Popmynia DUHLITENHA.

14. ®oToHbl. AaBneHune ceeta. KopnyckynapHO-BONHOBOM Ayaiv3m CBETA.

15. BosHoBble cBOWMCTBA YacTuL,. [JMHA BONIHbI Ae bpoinsa. IKcnepuMeHTaibHble NOATBEPKAEHUA TMMNOTE3bI
Aae bpoins.

16. MnaHeTapHaa moaenb atoma. Moctynatbl Bopa.

17. CneKTpanbHble cepum aToma Bogopoaa. 06obuieHHasa dopmyna banbmepa.

18. 3neKTponpoBOAHOCTL METANNOB U NONYNPOBOAHMKOB. CBEPXNPOBOAUMOCTD.

19. AsneHue pagnoaktmeHocTM. OCHOBHOM 3aKOH pagnoaKTUBHOro pacnaga. MocrosHHas pacnaga. Mepuog
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KoMneTeHumm KOMneTeHumm
nosnypacnaga.
20. CocTaB M XapaKTepUCTMKM aTOMHOTO Aapa.
21. Macca v sHeprusa cBaA3M aTOMHOTIO A4pa. 3aBUCUMMOCTb YAE/1bHOM 3HEPrus CBA3M OT MAacCOBOIO YnCAa.
22. flpepHble peakuuun. JHeprus peakuuun. Peakummn aeneHusa u cuHTesa agep.
23. PaamoakTuBHble pAgbl. OCHOBHblE 3aKOHOMEPHOCTU O-M3NyveHUs agep. AnvHa csoboaHoro npobera
o-4acTuLL.
24. Tpw Bnaa B-pacnaga. IHepreTMHeckunin cnekTp P-yactuu,. HelTpuHo.
25. OcobeHHOCTH y-U3nyyeHus agep. MNpoxoxKaeHWe y-KBaHTOB Yepes BeLLecTBoO..
MK-1.2 PelwaeT o6pasoBaTesibHble 3a4a4u MpumepHbIA NepevyeHb NPAKTUUYECKUX 3a4aHNI

Ha OCHOBE COBPEMEHHbIX
obpa3oBaTe/ibHbIX TEXHOI0TUI

1 cemectp

3apaHune 1.ToYKa ABMKETCA B MJIOCKOCTU  XOY MO 3aKOHY: x =-2t;y =4t(1—t). HaT1 ypasHeHne TpaekTopum

y = f(X) nu306pasntb ee rpadmueckn; sektop ckopoct V1 yckopeHus 8 B 3aBUCMMOCTU OT

BPEMEeHM; MOMEHT BPEMEHMU t;, B KOTOPbIV BEKTOP YCKOPEHUA & COCTaBAAET yron 1t/4 ¢ BEeKTOPOM CKOPOCTU

V .Oteer: y=—x*-2x; V=-2i +4(1-2t)j, a=-8j,t=0,75c.
3apaHue 2. Teno BpaLlaeTca BOKPYr HEMOABMXHOM OCK NO 3aKOHY ¢ =2+4-t—2-t%. Haittn: 1) cpeaHee
3HaYeHue Yri0BON CKOPOCTH <a,> 3a NPOMEKYTOK BpemeHu oT t=0 40 OCTaHOBKM; 2) Yr/IOBYIO CKOPOCTb TeNa

B MOMEHT BpemeHu t=0,25 c; 3) HopmanbHOEe YCKOpeHUe TOYKN, HaxoAsALencs Ha paccTosHMM 1 M OoT ocu
BpaLLEHMA B TOT e MOMeHT BpemeHu. OTeeT: 2paa/c; 3 paa/c; 9 M/Cz.

3apanue 3. LLlap maccoit mi=4Kr ABMUMETCA CO CKOPOCTbIO V1=5 M/C 1 CTaNKMBAETCA C LUIAaPOM Maccoi m, =6 Kr,
KOTOPbI ABUMNKETCA eMY HaBCTPeYy Co CKopocTbio V,=2 m/c. OnpeaennTte CKOPOCTU Wapos nocse yaapa. Yaap
cuMTaTh abCOMOTHO YNPYrMM, MPAMbIM M LieHTpanbHbiM. OTeeT: 3,4 m/c, 3,6 m/c.

3aganue 4. Ban B BMAE CN/IOLWHOMO UMAMHAPA Maccoit m;=10 Kr HacaXKeH Ha ropu3oHTaNbHYlO OCb. Ha
UMANHAP HaMOTaH LWHYP, K CBOBOAHOMY KOHLLY KOTOPOro NoZBelleHa rmps maccolr  m,=2 Kr. C Kakum
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ycKopeHnem byaeT onycKaTbCs rmpa, ec/iv ee npeaoctaBuUTb camon cebe? OTBeT: 2,8 m/c2.

3apaHue 5. OnpeaennTb Neproa, HacToTy U HavabHyto dasy KonebaHnit TOUKM, ABUMKYLLECA NO YPaBHEHWIO:
x=A-sino(t+7) rae w=2,51 ¢, 1=0,4 c,A=0,02 m. KakoBa CKOPOCTb TOYKM B MOMEHT BpemeHm 0,8 c. OTBeT:

T=0,8¢; v=1,25 ¢'}; V=0,157 m/c.

3agaHue 6. Haiaute ana ra3oobpasHoro asoTta TemnepaTtypy, NPy KOTOPOM CKOpoCTAM Moaekyn v, = 300 m/c
n v, = 600 m/c COOTBETCTBYIOT OAMHaKOBbIE 3HaUYeHUA PyHKUMM pacnpeaeneHua Makcsenna f(V). OTsert:

- mv; -Vi*) —330K.
4k In(v, /V,)

3apaHue 7. MigeanbHblii 4BYXaTOMHbIN ra3 06bemMom 5 1 1 AasneHnem 10° Ma U3oxopuyeckn Harpeau, B
pe3ynbTaTe Yero cpeaHAAa KMHETUYECKAA IHEPrnA ero moaekyn yseandunnacb ot 0,0796 aB go 0,0923 3B. Ha
CKOJIbKO NPV 3TOM U3MEHUTLCA AaBaeHune rasa? B ganbHelwem ra3 usoTepMmnYeckn paclimpuam oo
HayanbHOro AasneHua. Onpeaennte ob6bem rasa B KoHue npouecca. OTeeT: ysenmuntca Ha 0,16 MMa; 5,8 1.

3apaHue 8. Onpegennte KOapdULMEHT TENJONPOBOAHOCTU A a30Ta, €CnN KOIPDOULIMEHT AUHAMUNYECKOA
BA3KOCTU N A/1A HErO Npu Tex xe ycnosusax paseH 10 mkMa-c. Oteet: A=7,42 mBt/m-K.

3apaHue 9. 12 r a3oTa Haxo4AaTcA B 3aKpbITOM cocyge ob6bemom 2 n npu Temnepatype 109C. Nocne

4
HarpeBaHuWA faBieHWe B cocyae cTano paBHo 10"mMm.pT.cT. Kakoe KonmnyecTso Tenna 66110 coobuieHo rasy
npu HarpesaHun? OTBET: 4,1-103LI,>K.

3apaHue 10. Cmewwanm Bogy maccoit m;=5Kr npu temnepatype T,=280 K ¢ Bogoin maccon m,=8Kr npwu
Temnepatype T, =350 K. HaiiTtu: 1) Temnepatypy 8 cmecu; 2) usmeHeHune AS sHTponuu, npomcxoasiiee npm
cmewmBanmn.  OTseT: 323 K; 0,3 kx/K.

3apaHue 11. ToueyHble 3apaabl q;=10 HKA u g,=-20 HKn HaxoaATCcA B BO34yxe Ha paccTtoaHuum 10 cm gpyr ot
apyra. Onpeaenntb HaNPAXEHHOCTb NOAA B TOUKe A, yAaneHHOM Ha paccTosiHMe 6 CM OT NepBoro U Ha 8 cm oT
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BTOpOro. Kak M3mMeHUTCA NOTeHLMaNbHAA SHEPTMUA B3AaUMOAENCTBUA 3apALO0B, EC/IM NEPEMECTUTb BTOPOW
3apag, B 3Ty TOUKY? KaKylo A4/1A 3TOro Hy»KHO coBeplunTb paboTy? OTeeT: 37,6 KB/M; 12 MK XK.

3apaHue 12. Tpy NNOCKUX BO3AYLHbIX KOHAEHcaTopa ¢ eMKoCcTAMU C=1,5mMKD, C,=7 MKD, C3=2 mKD
coeAnHeHbl NOCNeA0BaATENbHO M MPUCOEANHEHBI K UCTOYHMKY TOKa. [pu 3TOM 3apsag, BTOPOro KoHAeHcaTopa
paseH 14-10™ Kn. a) HaitTi sHepruto sToit 6aTapew. 6) He OTKNt04aA MCTOYHMKA TOKa OT BaTapem
KOHAEHCATOPOB, Pa3ABUraloT NAACTUHbI TPETbEro KOHAEHCATOPA, YBE/IMUYMBAA PACCTOAHME MEXKAY HUMK B 2
pa3a. HaillTu nsmeHeHne eMKocTu U 3apsaga 6atapeun. Oteet: 490 mAXK, 0,21 mKD, 0,4 mKn.

3apaHue 13. 1sa snemeHTa (€,=1,2B,r; =0,1 0Om, €,=0,9 B, r, =0,3 Om) coeanHeHbl 0AHOUMEHHbIMMU
nontocamu. ConpoTtmaneHune R coeguHUTENbHbIX NPoBOAOB paBHO 0,2 Om. OnpeaenunTsb cuay ToKa B uenn |
M Pa3HOCTb MNOTEHLMAIOB HA 3aXKMMaX KaxXaoro nucrouyHuka. Oreet: 0,5 A; 1,15 B; 1,05 B.

3apaHue 14. Kpyrosoii BUTOK pagnycom R=15,0 cm pacnonoKeH oTHOCUTENbHO BECKOHEYHO ANMHHOIO
NpoBOAa TaK, YTO ero NAOCKOCTb NapannesbHa nposogy. MNepneHanKyAap, BOCCTAHOBAEHHbIN Ha NPOBOL M3
LEeHTpa BUTKA, ABNAETCA HOPMaA/bIO K NNOCKOCTM BUTKA. Cuna ToKa B npoBoae |,=5A, cuna ToKa B BUTKE TOKU
I,=1A. PaccTosiHMe OT UeHTpa BUTKa Ao nposoga d=20 cm. Onpegennte MarHUTHYO MHAYKLMIO B LLEHTpPE
BUTKa. OTBeT: Bu=6,5MKTA.

3apaHue 15. MNpoBoaALLMI NNOCKNI KOHTYP, MMetoLLMii GopMy OKPYKHOCTU paguyca r = 0,05 m nomelLeH B
OAHOPOAHOE MAarHMTHOE Noje TaK, YTO IMHUN MAarHUTHOM MHAYKLUKW NOAA HanpasaeHbl NepneHauKyAapHO
MAOCKOCTM KOHTypa. ConpoTuBieHMe KOHTypa R =5 Om. MarHUTHasa MHAYKLMA MeHAEeTcA No 3aKoHy B = kt,
roe k =0,2 Tn/c. Onpegenute: a) 3.4.C. MHAYKUMM, BO3HWUKAIOLLYIO B 3TOM KOHTYpe; 6) CUAy MHAYKLUMOHHOIO
TOKa; B) 3apAg, KOTOPbIV NpoTeyeT No KOHTYPY 3a nepsble 5 cekyHA uameHeHus nons. OteeT: 1,6 mB; 0,3 MA;
1,6 mKn.

3apaHue 16. KaTywka HamoTaHa meZHbIM NpoBogom guametpom d=0,2 mm ¢ obweit gamHol =314 m u
MMeeT MHAYKTUBHOCTb L=0,5 MH. OnpenennTb CONPOTMBIEHUE KaTyLLKK: 1) B LLenu NoCTOAHHOrO TOKa; 2) B
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Lenu nepeMeHHOoro Toka c yactotom v=50 'u. OteeT: R=160 Om; R=224 Om.

2 cemecTp

3apaHue 17. B onbiTe KOHra cTeKNAHHAA NNACTUHKA TO/ILUUHOM B 2 CM NOMELL,AeTCA Ha NyTM O4HOrO 13
NHTepdepUpyOLWMX Nydelt NnepneHaNKyAAPHO ydy. Ha CKONbKO MOTyT OTIMYaTLCA ApYyr OT Apyra 3HaYeHus
roKasaTens NPeoMIeHUs B PA3INYHbIX MECTax NAACTUHKM, YTOObI MU3MEHEHWE PAa3HOCTU X043 OT 3TOM
HEeO4HOPOAHOCTM He NpeBblwano 1 Mkm? OTBeT: A<n=5-10".

3apaHue 18. MNyyok 6enoro cBeTa NagaeT HOPMaabHO K NOBEPXHOCTU CTEKNAHHOM NNACTUHKMU  TO/ILLMHOWN
d=0,5 mKkm, HaxogaLLelca B Bo3ayxe. [loKazaTenb npesiomaeHns ctekna n=1,5. B peaynbtate uHTEpdEpeHUNMn
MHTEHCMBHOCTb HEKOTOPbIX BOJIH, A/IMHbI KOTOPbIX IEeXKaT B Npegenax Buanumoro crnektpa (ot 400 go 700 Hm),
ycuanBeaeTca npu oTpaxkeHuu. Onpegennte aanHbl 3Tux BoaH. OteeT: 0,6 mkm4 0,43 MKMm.

3apaHue 19. MNnockas BosHa (A=0,5MKM) nagaet HOpManbHO Ha Anadparmy c Kpyribim OTBEPCTUEM
anameTtpom 1,0 cm. Ha KaKoM paccTosHMM OT OTBEPCTUSA HA M0 OCU A0/IKHA HAaX0AUTbCA TOUYKA HabatoaeHUs,
YyTObObI OTBEPCTUE OTKPLIBaNO: 1) oaHy 30HY ®peHento; 2) ase 30HblI peHens? OTeeT: 50; 25 m.

3apaHue 20. HaitTv HanbonbLWMM NOPALOK CNEKTPa N5 KENTON TNHUM HATPUA C AJIMHOM BOJSIHbI A=589 HM,
€C/IM NOCTOAHHAA AndpPaKLMOHHOM peleTkn d=2MmKM. CKONbKO BCEFO MaKCMMYMOB S3€ET 3Ta pelleTka? MNog
KakuMm yrnom ¢ HabatogaeTca nocnegHuii makeumym? OTser: 3; 7; 62°.

3apaHue 21. [1ga nonspusatopa pacnosioXKeHbl TaK, YTO Yroa MeXay X NJAOCKOCTAMM NPOMNYyCKaHMA paBeH
25°. OnpefennTb, BO CKOIbKO pa3s yMEeHbLIMTCA MHTEHCUBHOCTb CTECTBEHHOTO CBETA MPU MPOXOXKAeHUM: 1)
yepes oauH (nepBbiii) nonapusaTop, 2) uepes oba nonapmusatopa. KoaddpuumeHT nornouleHma ceeta B
nonapusartope paseH 0,08. OTgeT: 2,17; 2,88.

3apaHue 22. YepHoe Teno numeet temnepatypy 3 KK. Mpu oxnaxkaeHnm Tena gamMHa BOAHbI, NPMX0AALLAACA Ha
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KoMMeTeHU MM

OueHouHble cpeacTsa

MaKCUMYM M31yYaTeNbHOW CNOCOBHOCTU, U3MEHMNAch Ha 8 MKM. 1o KaKoi TemnepaTypbl 0X1aAnA0Ch Teno?
OtBeT: 323K.

3apaHue 23. Y3KMi NY4YOK MOHOXPOMATMUYECKOro PEHTTEHOBCKOro U3/ly4eHMA NagaeT Ha paccenBatolLee
BeLecTBo. [1pn 3TOM ANMHA BOJIHbI U3/1Y4EHUA, PACCEAHHOMO NOA yriamum 60° u 1200, OTAMYaKoTCA ApYyr OT
Apyra B 2 pasa. Cuntan, YTo paccesHue NPoncxoamT Ha CBOBOAHbIX 3N1EKTPOHAX, HAUTU ANIMHY BOJHbI
nagatowiero usnydyenua. Oteet: 1,2 nm.

3apaHue 24. KpacHada rpaHuua  ¢otoaddekta Ana  HEKOTOpOro meTansa paBHa 275 Hm. Hailitu: 1) paboty
BbIXO4,A 3/IEKTPOHA M3 3TOr0 METaNNa, 2) MaKCMMaslbHYIO CKOPOCTb 3/IEKTPOHOB, BbipbIBAaEMbIX U3 3TOFO
MeTaslzla CBETOM C A/IMHOM BOAH 180 HM, 3) MaKCMMaNbHYO KUHETUYECKYHO SHEPTUIO 3TUX 3/1eKTPOHOB. OTBET:
4,523B; 9,1-10° m/c; 2,383B.

3apaHue 25. IneKTpoH obnagaeT KMHeTudYeckon aHeprmelt 30 3B. OnpeaennTtb 4eb6poiNeBCKY0 ANNHY BOJHbI
3/IeKTPOHA. BO CKOMIBKO  pa3 M3MEHUTCA 3Ta AJ/1IMHA BOJIHbI, €C/IN KUHETUYECKAA SHEPInA YMEHbLUMTCA Ha
20%? OtseT: 2,2:10"°m; 1,12.

3apaHue 26. MNpu ABUKEHUMU YAaCTULLbI BAOJIb OCM X CKOPOCTb €e MOXKeT bbITb onpeaesieHa ¢ TOYHOCTbIO
(owmnbKoi) ao 1 cm/c. HatTn HeonpeaeeHHOCTb KOOPAMHATLI, €CIN YacTMLEen ABnAeTca: 1) 31eKTPoH, 2)
ApoburHka maccoit 0,1r. OTeeT: 0,01m; 10%m.

3apaHue 27. YacTmua HaxoauTca B 6€CKOHEYHO ryboKoM 04HOMEPHOM NOTEHLMANbHON MMEA MUHUMAbHYHO
3Hepruto. KakoBa BepoOATHOCTb OOHAPYKEHMA YacTULbI B cpeaHel TpeTn Aambl? OTeeT: 0,609.

3apaHue 28. OnpeaenuTb A4JIMHY BOJIHbI, COOTBETCTBYIOLLYIO TPETbEN IMHMM cepumn Banbmepa: 1) B cnektpe
n3ny4yeHMn Boaopoaa, 2) B cnekTtpe nsnyyeHua nona renmsa. OteeT: 434Hm, 109HM.

210p;
3apaHue 29. Onpesenvte nepuo Noaypacnaga U HavanbHylo akTMBHOCTb BUCMyTa ‘5, BI, ecan

M3BECTHO, YTO BUCMYT Maccoi m = 1 r, BbibpacbiBaeT 4,58-10" 8 — yactumy, 3a 1 cekyHay. Bo cKonbKo pa3s




KoOmMmneTeHuun
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NHAMKaTOp AOCTUNKEHMSA
KoMMeTeHU MM

OueHouHble cpeacTsa

N3MEHUTCS aKTUBHOCTb 32 mecal? OTeeT: 5 cyToK; 64 pasa.

3apaHue 30. Agpo 6epunnma-7 B-pagmoakTMBHO No cxeme K-3axBaTa. 3anucaTb peakumto. Kakme yactuubl
npu aTom obpasoBanuncy?

3agaHue 31. Boiumcantb B a.e.m. maccy agpa °C, y KOTOPOro aHeprusa cBA3n Ha OANH HYKIOH PaBHO
6,04 M3B. OtBeT: 10,0135 a.e.m.

3apaHue 32. ConHeyHas NOCTOAHHAA AN 3eMAn (SHePrusa CONHEYHOro U3NyYeHus, NaaatoLlero B
eAVHULY BPEMEHM Ha eAMHULY NAOLWAAN B NEPNEHAMKYAAPHOM HanpasaeHumn) pasHa 1370 [x/c-m>.
Onunpancb Ha 3Ty BEIMYUHY, HANZMTE, CKONbKO MO Macce BOAOPOLA BbIFOPAET EXKECEKYHAHO BHYTPU COJHLA,
€C/IN N3BECTHO, YTO MCTOYHUKOM 3HEPIUM COMHLA ABAAETCA CUHTE3 YeTblpex A4ep Bogopoaa c 06pasoBaHNeEM
aapa renus-4. Oteet: 630 maH.T/C.

MK-1.3

OcymecTBisier KOHTPOJIb
pe3yiabTaTOB M KOPPEKTHPOBKY
MeIarOrMYeCKOT0 BO3ICHCTBHS

1. MpwuBeanTe NpMMepPbI CUA, AAIOLWMX Pa3Hble BUAbI NOTEHLMANLHOW 3HEePrun. Kakme ns HUX NpUCYTCTBYHOT
B AaHHOW paboTe? M306pasuTe cxemy 3SKCMEPUMEHTANIbHOM YCTAHOBKM W YKaXKUTe HA HeW Ccubl,
[AeNCTBYIOLLME HA BCE TENA, BXOAALLME B CUCTEMY, B KaXKAbIi MOMEHT BPEMEHMU.

2. KaKkuve BenuUYMHbl MMENN KWHETMYECKan W NOoTeHUManbHas 3HEepPrus CUCTEMbl «NYyNA+MasTHUK» B
PasNnYHble MOMEHTbI ONbITa? lMpeacTaBbTe CXeMy U3MEHEHUA KMHETUYECKOM M NOTEHUMANbHOM 3Heprum
CUCTEMBI.

3. [NA KakKMX MOMEHTOB BPEMEHM B [OAHHOM IKCMEPUMEHTE MOMKHO MNPUMEHATb 3aKOH COXpaHeHus
MeXaHMYEeCKOM 3Heprum, a ANA Kakmx Helb3a 1 nodemy? Cxema.

4. [nA KaKMX MOMEHTOB BpPEMEHM B AaHHOM 3KCNEepPMMEHTE MOXKHO MPUMEHATb 3aKOH COXpaHeHun
MMNYbCa, a ANA KaKUX Helb3A U nodemy? Cxema

5. Mcnonb3ys 3aKoHbl COXpaHeHUa noayunTe Gopmyny 41A pacyeta CKOPOCTU NoaeTa nyaun B gaHHoM paboTe.

Ne 4 «UccneposaHue BpaWlaTebHOIo ABUXEHUA TBEPAOTO TE/1a BOKPYr HEHOLI,BM)KHOVI ocun»

1. KakoB xapaKTep 3aBMCMMOCTM MOMEHTA MHEPUUW OT PACCTOSHMA, HA KOTOPOM HAxXOAMTCS Telo OT OCH
BpaleHuna? MNoctpoiite rpadmK 3TOM 3aBUCMMOCTM.
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KoMMeTeHU MM

OueHouHble cpeacTsa

Kak akcnepumeHTanbHO onpeaenseTcds MOMEHT MHEPLMKM Tena B 4aHHOM nabopatopHoli paboTte?
Kakne 3aKoHbl COXpaHeHMA MPUMEHSAIOTCA AN BblBOAA PacyeTHbIXx dopmyn? MonyumTte dopmyny ana
pacyeTa MOMEHTa UHEPLIMM MAATHUKA.
KaKkoBa 3aBMCMMOCTb YIr/I0OBOrO YCKOPEHWUs Tesla OT MOMEHTA MPWIOXKEHHbIX K HEMY CUJT U MOMEHTA
nHepuum Tena? Mocrtpolite rpaduK AaHHOM 3aBUCUMOCTHU

Kak Ha maaTHUKe Obepbeka moryT 6bITb onpeaeneHbl YrI0BOE YCKOPEHUE, MOMEHT AENCTBYOLWMX CUM U
MOMEHT UHEepLUMMn?
Kak B pgaHHOW paboTe paccumMTbiBaeTcs MNOrPewHoCTb onpeaesneHMs MOMEHTa UWHepuuu Tena
OTHOCUTENbHO MPOM3BOJIbHOM OCY BpaLleHun?
MpoAeMOoHCTPUPYITE BO3MOXHOCTb NpUMeHeHus cpeabl Microsoft Excel (mnan apyron cpeppbl) gns
06paboTKKN IKCMEPUMEHTA/IbHbIX AAHHbIX.

Ne 5 «OnpeaeneHune xapakTepmUCTUK 3aTyXatolmx KonebaHnii pusnyeckoro maaTHMKa»

1.

w

Moyemy KonebaHWA MaATHMKA B AaHHOW pabote OyayT 3aTyXaloOWMMM, La*Ke MPU  BbIKJOYEHHOM
aNeKTpoMarHute?

3anuwunTe ypaBHEHWUs 3aTyXatloWMX U HE3aTyXatoWwmx KonebaHui, cpaBHUTE UX.

Kak amnanTyaa 3aTyxatolmx KonebaHuin 3aBUCUT OT BPEMEHMW M OT YMCIA KonebaHKii?

KakoB ¢U3MYECKMIt CMbICA BEAMYMH NPUMEHUTENIbHO K fAaHHOM paboTe: HayanbHaa amMnauTyaa
KonebaHui, HadanbHana ¢as3a KonebaHWI, KpyroBas 4acToTa KosiebaHul, nepuog, KonebaHui,
KO3pPUUMEHT 3aTyXxaHUA, BpemMa peniakcalmm, 1orapudmMmuYecknini AeKpeMeHT 3aTyxaHusa, 40OPOTHOCTb.
Kak oHu meHsAwTca ¢ poctom U?

KaK MeHAIoTCA XapaKTepUCTMKM 3aTyXatowmnx KonebaHnin HadanbHasa amnauMTyga KonebaHuin, Hava bHan
dasa KonebaHui, Kpyroeas 4acToTa KonebaHuii, nepmnos KonebaHumii, KosdOULMEHT 3aTyXaHUs, BPems
penakcauum, norapudmMUUecKnin 4eKpemMeHT 3aTyxaHua, 4O0OPOTHOCTb eC/IM OANH M3 NapamMeTPoOB SAHHOIO
dusnyeckoro maatHuka: |, m, L, k yseanuutca (1Mbo ymeHbLUMTCA) Npyu GUKCUPOBAHHBIX 3HAYEHUAX
OCTaBLUMXCA?

[ns yero, B gaHHOM paboTe, rpaduKmM cTPoAT B IorapudmmyeckommaclutTabe?

MpooeMOHCTPUPYATE BO3MOMKHOCTb NpuUMeHeHus cpeabl Microsoft Excel (unu ppyroii cpegpbl) ans
06paboTKKN IKCNEePUMEHTANbHbIX AAHHbIX.
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Ne 11 «M3yyeHne cTaTUCTUYECKUX 3aKOHOMEPHOCTEN Y

1.

KakoBo pacnpegeneHue apobu no adyeirkam Ha gocke lanbToHa? Kakoe pacnpeneneHve aHanorMyHo
AaHHomy B MKT?

KakoBo pacnpegesieHne 3/1eKTPOHOB MO MOAY/II0 CKOPOCTU B AaHHOM pabote? YTo npoucxoaut npu
M3MEHEHUW HanpPsaXKeHMA Hakana?

Kakue cTatnucTmyeckme metobl NPUMEHAIOTCA B AaHHOM paboTe?

MpoAEeMOHCTPUPYIMTE BO3MOXKHOCTb NMpumMmeHeHus cpeabl Microsoft Excel (unu gpyroit cpegbl) ana
06paboTKKN 3KCNEPMMEHTANbHbIX AaHHbIX.

Ne 14 «OnpeaeneHue nokasartens aanabatbl metogom KnemaHa un [lesopma»

PwnNPE

Ob6bACHUTE X04 3KCNepUMEHTa U pe3ybTaTbl pacyeTa.

HasoBsuTe npoLecchl, npoucxoasallme ¢ ra3om, B XOAe 3KCNepumeHTa U n3obpasute nx rpadpuyecku.
3anuwunTe ypaBHeHUA Ans BbiBoAa GopMyibl MOKasaTena agmabartobl.

MpoAEMOHCTPUPYITE BO3MOMKHOCTb NpuMeHeHus cpeabl Microsoft Excel (unv gpyroit cpegbl) ana
06paboTKM 3KCNEepPMMEHTaNbHbIX AAHHbIX.

Kak B JaHHOM paboTe MUHUMU3NPYETCA NOTPELLHOCTb SKCNEPUMEHTANIbHBIX AAaHHbIX?

Ne 21 «MccnepoBaHMe 31€KTPOCTAaTUYECKOrO NOA C MOMOLLbIO 30HAa»

1.

YTOo TaKoe HanpaXKeHHOCTb 3/AeKTpuyeckoro nona? Kak rpaduuecku npeacTaBuTb pacnpegeneHve
HaNPAKEHHOCTM B Pa3HbIX TOUYKAX 3EKTPMYECKOro Nosa B gaHHOM paboTe?

YTo TaKoe MOTeHUMan 3/eKTpocTaTMyeckoro nona? Kak rpaduyeckn npeactaBuTb pacnpegeneHune
noTeHuUMana B pasHbiX TOUYKAX 3/1€KTPMUYECKOro Nona B gaHHol pabore?

Yemy paBHa paboTa No nepemelleHVio 3apAda BAONAb 3KBMMNOTEHLMANbHOM MNOBEPXHOCTU W MO
3aMKHYTOMY KOHTYPY, OrpaHMYeHHOMY Y4acTKamMu CMOBbLIX M 3KBUMOTEHUMANAbHBIX NUHUI? Bblumcaute
paboTy No nepemeLleHuIo 3apsaaa No 3a4aHHON TPAEKTOPUMN.
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4.

Kak un3ameHuTca KapTuHa CUNI0OBbLIX U 3KBUNOTEHUWMANIbHbIX JNINHUI npu yseanyeHun (YMeHbLLIEHMM)
HaNPAXEHHOCTN mexay 3HEKTpOAaMM?

Ne 24 «PacwupeHue npeaena UsMepeHus amnepmeTpa NOCTOAHHOIO TOKa»

1.

KakoB  npuHUMN  OEeNCTBUS  3NEKTPOUIMEpPUTENIbHBIX  MPUOOPOB  MArHUTOSNEKTPUYECKOTO U
3/IEKTPOMArHUTHOTO TUMa, NMPUMEHAEeMbl B AaHHOM paboTe?

YTo  Ha3blBAlOT TOKOM  MNOJHOMO  OTK/IOHEHMA U HaNps)KeHMeM  MNONHOrO  OTK/IOHeHWA
3/IEKTPOU3MepUTEsIbHOro npmubopa?

Kakum ob6pasom BKAOYAOT amMnepMeTp U BOJIBTMETP B 3/EKTPUYECKYIO Lenb A1 U3MEPEHUs TOKa U
HanpsaxXeHna? NMpoaeMOHCTPUPYIATE HABbIKM BKAOYEHUA STUX NPUOOPOB B 3N1EKTPUYECKYIO LENb.

YTto TaKoe WyHT? /19 Yero n Kak oH ucnonbsyetca? NpoaeMoHCTPUPYNTE NCMO/Ib30BaHME LYHTA.

Yto Takoe pobasouyHoe conpoTusneHue? [1nA 4ero u Kak OHO MUcnosb3yetca? [poaemMoHCTpupyiiTe
Mcnosib3oBaHMe J06aBOYHOTO CONPOTUBNEHUS.

MpoAeMOHCTPUPYIUTE BO3MOXHOCTb NpUMeHeHus cpeabl Microsoft Excel (unan gpyron cpeppbl) gns
06paboTKKN 3KCNEPUMEHTANbHbIX AAHHbIX.

Kak B gaHHOM paboTe MUHUMU3NPYETCA MNOrPELIHOCTb SKCNEPUMEHTA/IbHbIX AaHHbIX?

Ne 28 «OnpeaeneHe NHAYKTUBHOCTU KaTyLLKM MU MarHMTHOM NPOHULAeMOCTU GeppoOMarHUTHOro Tena»

1.

Kakne npubopbl NpUmMeHsAUCb B JaHHOW paboTe pgna onpegenvsa MNapameTpoB MOCTOAHHOIO W
nepemeHHOro Toka?

Monyunte popmyny ansa pacyeta NOJHOTO COMPOTUBAEHUA LEMM NEPEMEHHOIO TOKa, UCMNO/b3yemMoin B
AaHHOW paboTe (MM NpeacTaBNeHHOM NpenoaaBaTtenem).

Kak onpegensanacb MHAYKTMBHOCTb KaTyWKWM B fJaHHOW paboTe? Kakum ewe cnocobom MOXKHO
onpeaennTb MHAYKTUBHOCTb?

MpoAeMOHCTPUPYITE BO3MOXHOCTb NpUMeHeHus cpeabl Microsoft Excel (uan apyron cpegpbl) gns
06pabOoTKKN IKCNEPUMEHTAbHBIX AAHHbIX.
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10 cemecTp

Ne 32 «OnpeaeneHve pagnyca KpUBM3HbI IMH3bI M NONOCHI NPOMNYCKaHUA CBETOOULTPA C MOMOLLLbIO Konel,

HbtoTOHa»

1. Kak obbacHAeTcA nossaeHue Konew, HotoToHa?

2. Tonyunte popmyabl 4NA pacyeTa PaAnyCcoB TEMHbIX U CBET/IbIX Konel, HbloToHa.

3. Monyunte popmyny gna onpegeneHma pagnyca KpMBM3Hbl IUH3bI.

4. Kak B faHHOM paboTe MUMHUMU3UPYETCA NOrPELIHOCTb 3KCMEPMUMEHTA/IbHbIX AaHHbIX?

Ne 34 «OnpegeneHue ganHbl CBETOBOM BOJIHbI U XapaKTEPUCTUK AUOPAKLLMOHHOM peLleTKmn»

1. KakoBbl NapaMeTpbl U XapaKTEPUCTUKMN ANDPAKLMOHHON PELIETKM, MPUMEHAEMON B SKCNEPUMEHTE?

2. TMonyuynte dopmyny Ana onpeneneHus AAMHbI CBETOBOW BOJIHbI MPU AMOPaAKUUKM Ha AMbPaAKLMOHHOM
pelueTKe.

3. KaKoBoO NpakTuyeckoe npumeHeHne ANPPaKkLUMOHHbIX PELLETOK?

4. Kak B gaHHoM paboTe MUHUMU3NPYETCA MNOTPELIHOCTb IKCNEPUMEHTA/bHbIX AAHHbIX?

Ne 35 «OnpeaeneHne KOHLEHTPaUMKM pacTBOPOB caxapa M NOCTOAHHOW BpaLLeHUa»

Ha ocHoBe KaKoro fiBfieHWUA onpeaenseTca KOHLEHTPaLUMa pacTBopa caxapa B AaHHOM 3KCnepumeHTe?
MosACHMTE YCTPOMCTBO M NPUHUMN AeNCTBUA Npu3mbl HUKons

MosACHMTE YCTPOMCTBO M NMPUHLMN AeNCTBUA NOSYTEHEBOIO CaxapumeTpa

Kak B AaHHOM paboTe MUHUMM3INPYETCS MOTrPELHOCTb SKCNEPUMEHTAJIbHbIX AAHHbIX?

PwNPE
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Ne 36 «CHATME BONbTAMNEPHbIX XapaKTePUCTMK GOTOIIEMEHTA N ONpeseNeHne ero YyBCTBUTENbHOCTUY

MpoaHanusaupyiTe nonyyeHHble B NnabopaTtopHoi pabote BAX

Kak onpegensetca noctoAaHHas MaaHKa B LaHHOM 3KCNepumeHTe?

KaK B gaHHOM paboTe MUHMMU3NPYETCA MNOrPELHOCTb SKCNEePUMEHTabHbIX AaHHbIX?

Kak B gaHHOM paboTe paccymTbiBAETCA NOrPELHOCTb onpeaeneHuns noctoaHHom MNaaHKa?
MpoAeMOoHCTPUPYITE BO3MOXHOCTb NpUMeHeHus cpedbl Microsoft Excel (mnan agpyron cpeppbl) gns
06paboTKKN IKCMEPUMEHTA/IbHbIX AAHHbIX.

uhwnNRE

Ne 41 «MccneposaHue Bo3bY»KAEHMA aTOMOB rasa»

=

O6bACHUTE NpUHLMN onpefeneHns BO36yKAEHHbIX COCTOAHWUIA aTOMOB ra3a B 3KCNepumeHTe?

MoAcHUTe NpUHLMN PaboTbl SNEKTPOHHOW Namnbl

3. B Kakom AmanasoHe 3/1eKTPOMArHUTHbIX BOJIH IEXUT U3ydeHUe BO3OYKAEHHbIX aTOMOB NapoB PTyTU U
noyemy?

4. Kak B paHHOM 3KcnepumeHTe onpegensetca ob6aacTb /NIOKANM3AUUM SNEKTPOHA WM KaK MNOJyYeHHble

[AaHHble COrNacyoTcA C TEOPEeTUYECKMMU Npesnocbiikammn?

N

Ne 42 «OnpegeneHue rnaBHbIX KBaHTOBbIX YMCe BO3OYKAEHHbIX COCTOSHWI aTOMa BOAOPOAA»

1. TlloAcHMTEe YCTPOMCTBO M NPUHUMN PaboTbl CNEKTPOCKONA, MUCMOAb3YEMOrO B AaHHOM paboTe

2. Tonyunte dopmyny Ana onpeaesvHuUA FNaBHbIX KBAHTOBbIX YMCE/N BO3DOYMKAEHHbIX COCTOAHWI aToma
BO4OPOAA M APYrMX BOAOPOAONOA06HbIX aTOMOB

3. Y70 Ha3blBaeTca rpaaympoBoYHbIM rpaduKkom?

4. TpoaeMOHCTPUpPYITE BO3MOXHOCTb MpuMeHeHus cpedpl Microsoft Excel (Mam apyroit cpeapl) ans

06pa6OTKM IKCNEPUMeHTANIbHbIX AaHHbIX

Ne 51 «WM3yyeHne 3aKOHOMEpPHOCTEW O-pacnasa»
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Y10 TaKoe aKTUBHOCTb PAAMOAKTUBHOIO 3/1EMEHTA, €€ BbIYMUC/IEHNE N €ANHULbI U3MEPEHMUSA.

B yem coctouT 3akKoH lelirepa - Hettona?

KaK oueHNTb SHEpPruto o - YacTuupl?

YcTponcTBo 1 npuHUmMn paboTtbl cyeTumKka lelirepa-Mionnepa.

MpoAeMOHCTPUPYITE BO3MOXKHOCTb NpUMeHeHus cpeabl Microsoft Excel (unan agpyron cpeppbl) gns
06paboTKKN 3KCNEPUMEHTA/IbHbIX AaHHbIX

uhwnNRE

Ne 53 «OnpeaeneHne MakCMManbHOM 3HeprMm B-4acTul, v MAeHTUPUKALMA PaANOAKTUBHbIX MPenapaTos»

1. Kakue u3BecTHbl pasHOBMAHOCTM beTa-pacnaga? Kakaa ns HUX nccneayerca B JaHHOM 3KcnepumeHTe?

2. B Kakux AnanasoHax HaxogAaTcA nepuoapl nosypacnaga v sHeprimn 6eta- pacnaga npupoaHbIX
pPaguoHYKANAoB?

3. KakoBbl OCHOBHble 0COBEHHOCTU B3aumoaencTema 6eta-4acTumL, C BELLECTBOM?

4. [poaemMOoHCTPUpPYITE BO3MOXKHOCTb NpuMeHeHuA cpeabl Microsoft Excel (unm apyroii cpeabl) gns
06paboTKKN 3KCNEePUMEHTANbHbIX SAHHbIX

NK2:CnocobeH Ha ocHOBe

COBpeMEHHbIX TeXHONorunii paspabar

biBaTb U peasin3oBbiBaTb meTtoan4vyeckoe obecneueHune yqe6|-|b|x ¢M3M‘-IeCKMX AncumnivH

MK-2.1

AHanu3MpyeT aKkTyasbHbI YPOBEHb
NOAroTOBKM 0b6yvatoLmxca no
OU3NYECKMM AMCUUNANHAM,
onpeaenseT 30Hy UX 6anKanwero
pasBuUTUA

MNepeueHb TeOpeTUUECKUX BONPOCOB K 33uety ( 9 cemecTp):

1. KuHemaTuKa nocTynatenbHOro AsuxeHusA. NoHATUE pagunyc-BEKTOPa, CKOPOCTU M yCKopeHusa. HayanbHble
ycnosusa. MNpaman 1 obpaTHan 3a4a4n MexaHUKK.

2. [BVKeHMe NO OKPYKHOCTM. Yron NoBOpOTa, Yr/ioBana CKOPOCTb U yraoBoe yckopeHue. CBA3b YrNOoBbIX U

NIMHENHbIX BEMYMH.

3. KpuBonuHeiHoe ABuKeHWe. TaHreHumanabHOE M HOpMasbHOe ycKopeHue. MonHoe yckopeHue. Yron

MeX 4y CKOPOCTbIO U YCKOPEHUEM.

4. WHepumanbHble cucTembl oTcyeTa. MoHATME cuabl, Maccbl U UMMyabca. OCHOBHOW 3aKOH AWHAMMUKM

MoCTynaTe/IbHOTrO ABUKEHUSA.

5. MOMEHT wumnynbca M MOMEHT CUJbl OTHOCWUTENbHO TOYKU. OCHOBHOE YypaBHEHME AUHAMUKU

BPALLATENbHOMO ABUMKEHMS.

6. BpalleHue BOKpYr HenoasuKHol ocu. MOMEHT MHepuuu. PacyeTr MOMEHTOB MHEpPUMM NPOCTbIX Tes.
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Teopema LWtenHepa.

7. 3aKOHbl COXpPaHEHMA B MexaHWKe. 3aMKHYTad cMCTemMa. 3aKOHbl COXPaHEHWA MMMYAbCa U MOMEHTA
MMMy bCa.

8. PaboTta M mowHOCTb. KMHETUYECKan aHeprus nocTynaTelbHOro U BPaLLaTe/IbHOro ABUXKEHMA.

9. KoHcepBaTMBHbIe cubl. MoTeHUMaNbHAA SHEePrUa. 3aKOH COXPaHEHUS NOJTHOW MEXaHUYECKOM SHEPTUM.
10. [OBa cnocoba onucaHus B3aumogencTsus. [BuKeHWE YacTULbl B OLHOMEPHOM CTALMOHAPHOM Mofe.
CBs3b MeXKAy CUI0MN U NOTEHLMANIBHON SHEPIUEN.

11. FapmoHuyeckne KonebaHusA. AMNAUTYZa, YacToTa, HayanbHaa ¢asa. MaTtemaTnyecknini n GUsMYecKuit
MaATHUK. DHEPrusa rapMoHUYEeCcKMUX KonebaHni.

12. 3aTyxarowme KosnebaHMA. XapaKTEPUCTUKM 3aTyXaHUA. IHEPrMA 3aTyXatoWmX KonebaHuii.

13. Obuwiee NoHATME O BONHAX. XapaKTePUCTUKM beryuien BosHbl. BonHOBOE ypaBHEHME NIOCKOM BOJHbI.

14. HanorkeHwue ynpyrux BonH. Ctosayas BosHa U ee ocobeHHocTU. KonebaHune HaTAHYTOM CTPYHbI.

15. Moctynatol 3MHWTeNHa. 3amennieHne BpemeHU. JIOPEeHLEBO COKpalleHWe ANUHbL. PenAaTuBUCTCKME
WMHBAPWaHTbI. MHTepBan.

16. Penatmsuctcknini mmnynbc. CBA3b MAcCCbl, SHEPTMM M MMMYAbCA YACTUUbl. IHEPrns MOKoA. 3aKOHbI
COXPaHeHUA NPU PeNATUBUCTCKUX CKOPOCTAX.

17. Makpocuctema. MUKPOCOCTOSHME U MAKPOCOCTOAHME cucTembl. CTaTUCTMUecKuid noaxod,. [loHATue
BEPOATHOCTU U CpeaHeN BENNYMHBI.

18. dyHKuMA pacnpeaeneHus ciyyaliHol BeNnUmnHbL. PacnpegeneHme MoieKy no npoeKkLmuam CKOpocTe.
19. PacnpeaeneHne MoONeKy MO MOAY/O CKOPOCTU. Hanbonee BepoaTHas, CpeaHssa U cpeHeKBaApaTUYHas
CKOPOCTMU.

20. Mogenb vaeanbHoro rasa. [asneHve v Temnepatypa C TOYKM 3PEHUS MOJIEKYIAPHO-KMHETUYECKON
Teopun. YpaBHEHME COCTOAHUA UAEANbHOTO rasa.

21. PacnpepeneHnme MONEKy/N MAEaNbHOrO rasa Mo BbiCOTe B Nose TAxecTu 3emnau. BapomeTpuyeckas
dopmyna.

22. MoHATMe cTeneHei cBoboabl MoseKynbl. TeopemMa O paBHOpacnpeseneHUM SHEPrMM MO CTeneHaAM
cBobopl.

23. BHyTpeHHAs aHeprua Kak GYHKUMS COCTOAHUA cucTembl. MepBoe Hayano TEPMOAMHAMUKN.

24. PaboTa Kak dyHKuMA npoLecca. M30xopuyecknin, M3obapmyeckmnini 1 U3oTePMUYECKUIA NPOLECCHI.

25. MNoHATMe TennoemKocTU. TeNJ0eMKOCTb NMPU M30XOPUYECKOM U M30Hapuyeckom npoueccax. MocTosaHHas
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agnabaTbl.

26. AgmabaTuueckuii npouecc. lepBoe Hayano TepMOAMHAMMKM ANsA  agmabaTuyeckoro npouecca.
YpasHeHwue lNyaccoHa.

27. Uuknunuecknin npouecc. KoadpdpuumeHT nonesHoro AeNCTBUA TenNOBOW MallUHbl. BTopoe Havano
TepmoauHammnkn. opmynmposkn Knaysmnyca n KenbsuHa.

28. Mpobnema HeOBPATUMOCTU TEMNIOBbIX MPOLLECCOB. IHTPONUA CUCTEMbI U ee CBOICTBA. Teopema HepHcra.
29. OcHoBHOE YypaBHEHWE TEPMOOUHAMMUKU. DHTPONUA MAeanbHOro rasa. MameHeHue sHTponuKM npwu
nsonpoueccax.

30. Uukn KapHo. Teopema KapHo. TepmoamMHamuyecKas LKana temnepatyp. TpoiHaa To4YKa BOAbl Kak
penepHas TOYKa.

31. CratucTMYecKMit BeCc MaKpococTosHuA. CyTb HeobpaTMMOCTU. CTaTUCTUYECKUIA CMbICA SHTPOMUW.
®opmyna bonbumaHa.

32. TpaHUubl NPUMEHMMOCTM MOAENM WAeanbHOro rasa. YpaBHeHue BaH-gep-Baanbca. M3oTepmbl
peanbHOro rasa.

33. Cunbl B3aMmopencTsma B npupoge. InekTpoctatyeckoe nose. 3akoH KynoHa. HanpaxeHHOCTb
aNeKTpocTaTMyeckoro nons. MpuHuun cynepnosmumm.

34. Cunosble nMHK. MOTOK BEKTOPa HaNpsaXeHHOCTU 3N1eKTpocTaTudeckoro noas. Teopema lMaycca.

35. MoteHuman. Teopema o0 UMPKYAALMM BEKTOPA HAMPSXKEHHOCTU 3N1EKTPOCTAaTUYECKOrO NosiA. CBA3b MeXKay
HaNPAKEHHOCTbIO M NOTEHLMANOM.

36. dneKkTpoemkocTb. KoHaeHcaTopbl. CoeAMHEHME KOHAEHCATOPOB. JHeprua KoHZeHcaTopa. JHeprus
9/IeKTpMYECKOoro nons.

37. dneKTpuyeckuit Tok. MNOTHOCTb TOKA. YpaBHEHME HenpepbiBHOCTU. 3aKoH Oma B anddepeHumnanbHol
dopme.

38. ConpoTnsneHue NpoBoAHNKOB. CTOPOHHME cuibl. 3akoH  OMa B MHTerpanbHon dpopme.

39. NMpasuna Knpxroda ana pacueta passBeTB/eHHbIX Leneii. MowHOCTb ToKa. 3akoH [koyna-/leHua.

40. EauHaa npupopa 3/IEKTPUYECKOro M MarHuTHoro nosd. lMosne asukyweroca 3apsga. MpuHumMn
CynepnosuumMm MarHuTHbIx nosei. 3akoH buo-Casapa.

41. TOTOK M UMPKYNALMA BEKTOPA MHAYKUMU MArHUTHOro nons. Teopema Maycca u Teopema 0 UMPKYAALMM.
42. Cuna NopeHua. Cuna Amnepa.

43, 3aKOH 3NeKTpoOMarHuTHoM UHAyKunn dapagen. Mpasuno JleHua. Buxpesoe anekTpuyeckoe nosne.
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44, AsneHue caMoUHAYKUMU. MHOYKTUBHOCTb. IHEPrusa KOHTYpPa C TOKOM. IHEPrua MarHUTHOrO Nons.

45. dnekTpuyeckoe none B Bellectse. Monapusauma AUINEKTPUKA. BEKTOp 3/1eKTPUYECKOro CMeLleHus.
AnanekTpnyeckaa NPOHMLLAEMOCTb BELLLEeCTBa.

46. MarHuTHoe nosie B BellecTBe. HamarHMyeHHoOCTb. Hanps»KeHHOCTb MarHutHoro nonsa. MarHutHas
NPOHULAEMOCTb BellecTBa. DeppomarHeTmKu.

IlepeveHnb BONPOCOB K 32a4eTY (1o cemecrp):
1. NpeAacKasaHWe CyLLEeCTBOBAHUA 3/1EKTPOMArHUTHbLIX BOJIH.
2.  DNeKTPOMarHuWTHble BO/IHbI. BonHOBOE ypaBHeHWe. CBOMCTBA 3/1€KTPOMArHUTHbIX BOJIH.
3. TNocKas 32N1eKTPOMArHWTHasA BOJIHA M €€ OCHOBHbIE XapPaKTEPUCTUKU. IHeprua W MMNyAbC
3N1EeKTPOMArHMTHOM BOJIHbI.
4. ECTecTBEHHbI W MNONAAPU30BaHHbLIA cBeT. CTeneHb MOAAPM3AUUN IMHEMHO MOAAPU3OBAHHOIO CBETA.
3akoH Mantoca.
5. Monapusaumsa npu OTPaKEeHUU U NPEeNOMNEeHUM CBETa Ha FpaHuLEe pasfaena AU3NeKTPUKOoB. Yron
BptocTepa. [1BoliHOE NyyenpesomieHme.
6. Cnocobbl nonsapusaLmm ecTecTBeHHOro ceeta. Mpusma Hukons. BpallleHMe NN0CKOCTU NONspM3aLmMm CBeTa
NpPU NPOXOXKAEHNN YEPE3 ONTUUYECKM AaKTUBHYIO Cpeay.
7. LWkana anekTpomarHuTHbIX BoAH. OcoBEeHHOCTM OMTUYECKOro Auanas3oHa. lMokasaTenb npenomaeHus
cpeapbl.
8. KorepeHTHble BO/HbI. WHTepdepeHuna cBeTOBbIX BOJIH. C/lOXEHMe WHTEHCUMBHOCTEM B Cly4ae
HEKOrepeHTHbIX M KOrepeHTHbIX KosiebaHuiA.
9. OnTnyeckas pasHOCTb xoza. CBsA3b ONTMYECKOM PA3HOCTM XOA4a ABYX BOJIH C PasHOCTblo $a3 mexay
HUMW. YCNOBUA MaKCMMYMA U MUHUMYMA.
10. Cxema HOHra ansa HabntoaeHusa uHTeppepeHUMn. BpemeHHan 1 NPOCTPaHCTBEHHAA KOFrepPEeHTHOCTb.
11. WNHTepdepeHUmn B TOHKMX NaeHKax. HabatogeHne Konew HbloTOHa B OTPaXKEHHOM M NMPOX0AsALLEM CBETE.
12. Asnenue gudpakumnn. Andpakuma ®peHenn n dpayHrodepa. MpuHumn MNoireHca-OpeHens.
13. Oudpakuma OdpeHensa Ha Kpyrnom oTBepcTuUn. 30Hbl DpeHensa. paduyeckuii MeTon, CROMKeHUs
AMMANTYA.
14. Andpakuus PpayHrodepa Ha Yy3KOW nNpsamonuHeirHon wenu. [AudpaKumoHHana pelleTka Kak
COBOKYMHOCTb KOHEYHOIO YMCAA Lene.
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15. TennoBoe n3nyyeHue Tena. 3akoH CredaHa-bonbumaHa. 3aKoH cmeleHuns BuHa. f’mnoTesa MnaaHKa.

16. ®doTtoaddeKT. 3aKoHbl CTonetosa. Popmyna IiMHLWTENHA.

17. ®oToHbl. AaBneHune ceeta. KopnyckynapHO-BONHOBOM AyaiM3Mm CBeETa.

18. PaccesHue ¢oToHa Ha cBO6oAHOM 3/1eKTpoHe. Popmyna KomnToHa.

19. BosHoBble cBoWCTBa YacTul,. [MHa BO/IHbI Ae Bpoiinsa. dKcnepumeHTanbHble NOATBEPKAEHUS TMMNoTe3bl
ae bponna.

20. NpuHuMn HeonpegeneHHoctn. CooTHoweHWe HeonpeaeneHHocTelr [leiseHbepra. OcobeHHOCTU
npouecca N3MepeHus B KBAHTOBOM MeXaHMKe.

21. ®usnuyeckoe wucToNKOBaHMe BONH Ae bponna. BonHoBas ¢yHKUMA U ee cBoicTBa. [NOTHOCTL
BEPOATHOCTM OBHapPYXKEHUS YacTULbI.

22. OcHOBHas 3aJa4a KBaHTOBOM MeXaHMKW. HecTaumMoHapHoe 1 cTauMoHapHoe ypaBHeHue LWpéanHrepa.
23. Yactmua B O04HOMEPHOM BECKOHEYHOW NPAMOYro/IbHOW MOTEeHLMaNbHOW Ame. KBaHTOBaHME 3SHepruu.
CobcTBEHHbIE GYHKLMM COCTOAHUSA YaCTULLbI.

24. TpoxoxaeHWe YacTuLbl Yepes NOTEHUNANbHbIN Bapbep. TyHHeNbHbIM 3ddeKT.

25. KBaHTOBbI rapMOHMYECKUI OCLUANATOP.

26. NMnaHeTapHasa mogenb atoma. MocTynatel bopa. KBaHTOBaHWE 3HeprMmM BOAOPOAONOA06HOM cUCTEMBI.
27. W3nyyeHne BOJOPOAONOAO6HBLIX cucTeM. CneKkTpanbHble cepun aToma Bogoposa. 0606uieHHas
dopmyna Banbmepa.

28. CneKTpbl MHOFO31EKTPOHHbIX aTOMOB. 3aKOH Mo3au.

29. VYpaBHeHue WpeguHrepa ana atoma Bogopoaa. KBaHToBaHWe MoMeHTa uMnybea. MNpasuaa otbopa.

30. CnuH anekTpoHa. KBaHTOBble 4MCNa, OMNWCbIBAKOWME COCTOSHME 3/1IEKTPOHa B atome. KpaTHOCTb
BbIPOXKAEHMA SHEpPreTUYecknx yposHe. MpuHumn Mayau.

31. MpWHLMN TOXAECTBEHHOCTU OAMHAKOBbBIX YacTUL,. 5030HbI M depmUroHbl. KBaHTOBbIE pacnpeaeneHus.
32. CsobogHble 3NeKTPOHbI B MeTanse. IHeprusa Gepmu. 30HHaA Teopusa TBEPAbIX Te.

33. 2/1eKTPOoNpPOBOAHOCTL METANIOB U NOJIYNPOBOAHNKOB. CBEPXNPOBOANMOCTD.

34. AsneHue paanoakTMBHocTU. OCHOBHOWM 33aKOH pPagMOaKTMBHOIO pacnaga. MoctosHHas pacnaga. Mepuog,
nosypacnaga.

35. CocTaB M XapaKTepUCTMKM aTOMHOTO fapa. KanenbHas mozenb. Pasmep v cnvH agpa.

36. Macca u 3Heprus cBA3M aTOMHOro A4pa. 3aBUCUMOCTb YAE/IbHOM 3HEpPrna CBA3M OT MacCoBOTO YucAa.
Ob6onoyeyHas moaenb Aapa.

37. fApepHble peakuun. IHeprus peakumm. Peakuyn feneHuns u cuHTesa agep.
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KoMneTeHumm KOMneTeHumm
38. PagmoaKktuBHble pafbl. OCHOBHbIE 3aKOHOMEPHOCTU O-M3nydeHus agep. AavHa ceoboaHoro npobera
O-4acTULL,.
39. Tpwu Buaa B-pacnaga. dHepreTnyeckuii cnekTp f-yactmu,. HedTpuHo.
40. OcobeHHOCTU y-u3nyyeHus agep. NpoxoxaeHune y-KBaHTOB Yepes BELLEeCTBO.
41. KnaccuduKaums anemeHTapHbIX YacTuL,. JIenToHbI. JIeNTOHHbIV 3apAaa.
AZpoHbI. BapnoHHbIN 3apaa. KBapkoBasa moaenb agpoHOB.
MK-2.2 PewaeT Ha ocHOBe cOBpeMEHHbIX MpumepHbIA NepedyeHb NPAKTUUYECKUX 3a4aHNi

obpa3oBaTe/ibHbIX TEXHOI0TUI
3aJa4u No NAaHMPOBAHMUIO,
pa3paboTKke 1 peannsaumm
nporpamm y4yebHbix GU3NYECKUX
ANCUMNANH

1 cemectp

3apaHune 1.ToYKa ABMKETCA B MJIOCKOCTU  XOY MO 3aKOHY: x =-2t;y =4t(1—t). HalT1 ypasHeHne TpaekTopum

y = f(X) nu306pasntb ee rpadmueckn; sektop ckopoct V1 yckopeHus 8 B 3aBUCMMOCTU OT

BPEMEHM; MOMEHT BPEMEHMU t;, B KOTOPbIN BEKTOP YCKOPEHUA & COCTaBAAET yron 1t/4 ¢ BEeKTOPOM CKOPOCTU

V .OmBeT: y=—x?-2x; V=-2 +4(1-2t)], a=-8],=0,75c.
3apaHue 2. Teno BpaLlaeTca BOKPYr HEMOABMXHOM OCK NO 3aKOHY ¢ =2+4-t—2-t%. Haittn: 1) cpeaHee
3HaYeHue Yri0BON CKOPOCTH <a,> 3a NPOMEKYTOK BpemeHu oT t=0 40 OCTaHOBKM; 2) YI/IOBYIO CKOPOCTb TeNa

B MOMeEHT BpemeHu t=0,25 c; 3) HopMmanbHOE YCKOPEHME TOYKU, HaXoA4ALEeNCA Ha paccToAHNN 1 m OT ocK
BpaLLEHMA B TOT e MOMeHT BpemeHn. OTseT: 2paa/c; 3 paa/c; 9 m/c.

3apanue 3. LLlap maccoi mi=4Kr ABMUMETCA CO CKOPOCTbIO V=5 M/C 1 CTaNKMBAETCA C LUIAPOM Maccoi m, =6 Kr,
KOTOPbI ABUMKETCA eMY HaBCTPeYy Co CKopocTbio V,=2 m/c. OnpeaennTte CKOpOCTU Wapos nocse yaapa. Yaap
cumTaTh abCONOTHO YNPYrUM, MPAMbIM U LieHTpanbHbiM. OTBeT: 3,4 m/c, 3,6 m/c.

3apaHue 4. Ban B BUAE CNAOWHOIO UMAMHAPaA Macco m1=10 Kr HacaxeH Ha ropusoHTasIbHyto ocb. Ha
UMAMHAP HAMOTAH LWHYP, K CBOOOAHOMY KOHLLYY KOTOPOro NOABELLEHA r’MpPsA Maccolt  m,=2 Kr. C Kakum
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yCcKopeHnem byaeT onycKaTbCs rMpa, ec/iv ee npeaocTaBuUTb camomn cebe? OTBeT: 2,8 m/c2.

3apaHue 5. OnpeaennTb Neproa, HacToTy U HavabHyto dasy KonebaHnit TOUKM, ABUMKYLLECA NO YPaBHEHWIO:
x=A-sino(t+7) rae w=2,51 ¢, 1=0,4 ¢,A=0,02 m. KakoBa CKOPOCTb TO4KM B MOMEHT BpemeHm 0,8 c. OTBeT:

T=0,8¢; v=1,25 ¢'}; V=0,157 m/c.

3agaHue 6. Haiaute ana ra3oobpasHoro asoTta TemnepaTtypy, NPy KOTOPOM CKOpoCTAM Moaekyn v, = 300 m/c
n v, = 600 m/c COOTBETCTBYIOT OAMHaKOBbIE 3HaUYeHUA PyHKUMM pacnpeaeneHua Makcsenna f(V). OTsert:

- mv; -Vi*) —330K.
4k In(v, /V,)

3apaHue 7. MigeanbHblii 4BYXaTOMHbIN ra3 06bemMom 5 21 1 aasneHvem 10° Ma U30xopuyeckn Harpeau, B
pe3ynbTaTe Yero cpeaHAAa KMHETUYECKAA IHEPrnA ero moaekyn yseandunnacb ot 0,0796 aB go 0,0923 3B. Ha
CKOJIbKO MPW 3TOM U3MEHUTLCA AaBaeHue rasa? B ganbHenwem ras M3soTepmMmMyYeckn paclimpuam 4o
HayanbHOro AasneHua. Onpegennte ob6bem rasa B KoHue npouecca. OTeeT: ysenmuntca Ha 0,16 MMa; 5,8 1.

3apaHue 8. Onpegennte KOapdULMEHT TENJONPOBOAHOCTU A a30Ta, €CnN KOIPDOULIMEHT AUHAMUNYECKOA
BA3KOCTU N A/1A HEro Npu Tex Xe ycnosuax paseH 10 mklMa-c. Oteet: A=7,42 mB1/m-K.

3apaHue 9. 12 r a3oTa HaxoAAaTcA B 3aKpPbITOM cocyge ob6bemom 2 n npu Temnepatype 109C. Nocne

4
HarpeBaHuWA faBieHWe B cocyae cTano paBHo 10"mMm.pT.cT. Kakoe KonmnyecTso Tenna 66110 coobuieHo rasy
npu HarpesaHun? OTBeT: 4,1-103LI,>K.

3apaHue 10. Cmewwanm Bogy maccoit m;=5Kr npu temnepatype T,=280 K ¢ Bogoin maccon m,=8Kr npu
Temnepatype T, =350 K. HaiiTtu: 1) Temnepatypy 8 cmecu; 2) usmeHeHune AS sHTponuu, npomcxoasiiee npm
cmewmBanmn.  OTseT: 323 K; 0,3 kx/K.

3apaHue 11. ToueyHble 3apaabl q;=10 HKA u g,=-20 HKn HaxoaATCcA B BO34yxe Ha pacctoaHum 10 cm apyr ot
apyra. Onpeaenntb HaNPAXEHHOCTb NOAA B TOUKe A, yAaneHHOM Ha paccTosiHMe 6 CM OT NepBoro U Ha 8 cm oT
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BTOpOro. Kak M3mMeHUTCA NOTeHLMaNbHAA SHEPTMA B3AMMOLENCTBUA 3apAL0B, eC/IN NEPEMECTUTL BTOPO
3apag, B 3Ty TOUKY? KaKylo A4/1A 3TOro HYXHO coBepLlunTb paboty? OTteeT: 37,6 KB/M; 12 MKXK.

3apaHue 12. Tpy NNOCKUX BO3AYLHbIX KOHAEHcaTopa ¢ eMKoCcTAMU C=1,5mMKD, C,=7 MKD, C3=2 mKD
coeAnHeHbl NOCNeA0BaATENIbHO U NPUCOEANHEHDI K UCTOYHUKY TOKa. [pu 3TOM 3apsag BTOPOro KoHAeHcaTopa
paseH 14-10™ Kn. a) HaitTi sHepruto sToit 6aTtapew. 6) He OTK/NtOYaA MCTOYHMKA TOKa OT 6aTapem
KOHAEHCATOPOB, Pa3ABUraloT NAACTUHbI TPETbEro KOHAEHCATOPA, YBE/IMUYMBAA PACCTOAHME MEXKAY HUMK B 2
pa3a. HaillTu nsmeHeHne eMKocTu U 3apsaga 6atapeun. Oteet: 490 mAXK, 0,21 mKD, 0,4 mKn.

3apaHue 13. 1sa snemeHTa (€,=1,2B,r; =0,1 0Om, €,=0,9 B, r, =0,3 Om) coeanHeHbl 0AHOUMEHHbIMMU
nontocamu. ConpoTtmaneHune R coeguHUTENbHbIX NPoBOAOB paBHO 0,2 Om. OnpeaenunTsb cuay ToKa B uenn |
M Pa3HOCTb MNOTEHLMAIOB HA 3aXKMMaX KaXXaoro nucrtouyHuka. Oreet: 0,5 A; 1,15 B; 1,05 B.

3apaHue 14. Kpyrosoii BUTOK pagnycom R=15,0 cm pacnonoKeH oTHOCUTENbHO BECKOHEYHO ANMHHOIO
NpoBOAa TaK, YTO ero NAOCKOCTb NapannesbHa nposogy. MNepneHanKyAap, BOCCTAHOBAEHHbIN Ha NPOBOL M3
LEeHTpa BUTKA, ABNAETCA HOPMaA/IbIO K NNOCKOCTM BUTKA. Cnna ToKa B NnpoBoae |,=5A, cuna ToKa B BUTKE TOKU
I,=1A. PaccTosiHMe OT UeHTpa BUTKa Ao nposoga d=20 cm. Onpegennte MarHUTHYO MHAYKLMIO B LLEHTpPE
BUTKa. OTBeT: Bu=6,5MKTA.

3apaHue 15. MNpoBoaALLMI NNOCKUI KOHTYP, MMetoLLMIF GOopMy OKPYKHOCTU paguyca r = 0,05 m nomelleH B
OAHOPOAHOE MAarHMTHOE Noje TaK, YTO IMHUN MAarHUTHOWM MHAYKLUUKW NOAA HanpasiaeHbl NepneHauKyAaApHO
MAOCKOCTM KOHTypa. ConpoTuBieHMe KOHTypa R =5 Om. MarHUTHasa MHAYKLMA MeHAEeTcA No 3aKoHy B = kt,
roe k =0,2 Tn/c. Onpegenute: a) 3.4.C. MHAYKUMM, BO3HUKAIOLLYIO B 3TOM KOHTYpe; 6) CUAy MHAYKLUMOHHOIO
TOKa; B) 3apAg, KOTOPbIV NpoTeyeT No KOHTYPY 3a nepsble 5 cekyHA uameHeHus nons. OteeT: 1,6 mB; 0,3 MA;
1,6 mKn.

3apaHue 16. KaTywka HamoTaHa meZHbIM NpoBogom guametpom d=0,2 mm ¢ obweit gamHol =314 m u
MMeeT MHAYKTUBHOCTb L=0,5 MH. OnpeaennTb CONPOTMBIEHUE KaTylKK: 1) B LLeny NocTOAHHOIO TOKa; 2) B
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Lenu nepeMeHHOoro Toka c yactotom v=50 'u. OteeT: R=160 Om; R=224 Om.

2 cemecTp

3apaHue 17. B onbiTe KOHra cTeKNAHHAA NNACTMHKA TONLWMUHOM B 2 CM NMOMELLLAeTCA Ha NyTU O4HOrOo U3
NHTepdepupyoLWMX Nydeir NnepneHaNKyAApHO ydy. Ha CKONbKO MOTyT OTANYATLCA APYr OT Apyra 3HaYeHUs
roKasaTens NPeoMIeHUs B PA3INYHbIX MECTax NAACTUHKM, YTOObI MU3MEHEHWE PAa3HOCTU X043 OT 3TOM
HEeO4HOPOAHOCTM He NpeBblwano 1 Mkm? OTBeT: A<n=5-10".

3apaHue 18. MNy4yok 6enoro cBeTa NagaeT HOPMAJIbHO K MOBEPXHOCTU CTEKNAHHOM NAACTUHKU  TONLLMHOM
d=0,5 mKMm, HaxoadALLelca B Bo3ayxe. [TokasaTenb npenomaeHma ctekna n=1,5. B pesynbTtaTte uHtepdepeHumm
MHTEHCMBHOCTb HEKOTOPbIX BOJIH, A/IMHbI KOTOPbIX eXKaT B Npegenax suanumoro cnektpa (ot 400 go 700 Hm),
ycuanBeaeTca npu oTpaxkeHuu. Onpegennte aanHbl 3Tux BoaH. OteeT: 0,6 mkm4 0,43 MKMm.

3apaHue 19. MNnockas BosHa (A=0,5MKM) nagaet HOpManbHO Ha Anadparmy c Kpyribim OTBEPCTUEM
anameTtpom 1,0 cm. Ha KaKom paccTosHMM OT OTBEPCTUS Ha Ero OCK A0/IKHA HaXoAMTbCA TOUKA HabtoaeHus,
YyTObObI OTBEPCTUE OTKPLIBaNO: 1) oaHy 30HY ®peHento; 2) ase 30HblI peHens? OTeeT: 50; 25 m.

3apaHue 20. HaitTv HanbonbLWMM NOPALOK CNEKTPa N5 KENTON TNHUM HATPUA C AJIMHOM BOJSIHbI A=589 HM,
€C/IM NOCTOAHHAA ANdPAKLMOHHOM peleTKM d=2MKM. CKONIbKO BCEFO MaKCMMYMOB AaeT 3Ta pelueTka? Mog
KakuMm yrnom ¢ HabatogaeTca nocnegHuii makeumym? OTser: 3; 7; 62°.

3apaHue 21. [1ga nonspusatopa pacnosioXKeHbl TaK, YTO Yroa MeXay X NJAOCKOCTAMM NPOMNYyCKaHMA paBeH
25°. OnpefennTb, BO CKOIbKO pa3s yMEHbLIUTCA MHTEHCUBHOCTb ECTECTBEHHOTO CBETa NpPU NPOXoKaeHuu: 1)
yepes oauH (nepBbiii) nonapusaTop, 2) uepes oba nonapmusatopa. KoaddpuumeHT nornouleHma ceeta B
nonapusartope paseH 0,08. OTgeT: 2,17; 2,88.

3apaHue 22. YepHoe Teno numeet temnepatypy 3 KK. Mpun oxnaxkgeHnu Tena agamMHa BOJIHbI, NPUXOAALLAACA Ha
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MaKCUMYM M31yYaTeNbHOW CNOCOBHOCTU, U3MEHMNAch Ha 8 MKM. 1o KaKoi TemnepaTypbl 0X1aAnA0Ch Teno?
OtBeT: 323K.

3apaHue 23. Y3KMi NY4YOK MOHOXPOMATMUYECKOro PEHTTEHOBCKOro U3/ly4eHMA NagaeT Ha paccenBatolLee
BeLecTso. [1pn 3TOM ANMHA BOJIHbI U3/y4EHUA, PACCEAHHOMO NoA yriamu 60° u 1200, OTAMYaKoTCA ApYyr OT
Apyra B 2 pasa. Cuntan, YTo paccesHue NPoncxoamT Ha CBOBOAHbIX 3N1EKTPOHAX, HAUTU ANIMHY BOJHbI
nagatowiero usnydyenua. Oteet: 1,2 nm.

3apaHue 24. KpacHas rpaHnua  ¢otoaddekta Ans  HEKOTOPOro mertanna paBHa 275 Hm. HaiTtu: 1) paboty
BbIXO4,A 3/IEKTPOHA M3 3TOr0 METaNNa, 2) MaKCMMaslbHYIO CKOPOCTb 3/IEKTPOHOB, BbipbIBAaEMbIX U3 3TOFO
MeTaslzla CBETOM C A/IMHOM BOAH 180 HM, 3) MaKCMMaNbHYO KUHETUYECKYHO SHEPTUIO 3TUX 3/1eKTPOHOB. OTBET:
4,523B; 9,1-10° m/c; 2,383B.

3apaHue 25. IneKTpoH obnagaeT KMHeTudYeckon aHeprmelt 30 3B. OnpeaenvTtb 4eb6poiNeBCKY0 ANNHY BOJHbI
3/IeKTPOHA. BO CKOMIBKO  pa3 M3MEHUTCA 3Ta AJ/1IMHA BOJIHbI, €C/IN KUHETUYECKAA SHEPInA YMEHbLUMTCA Ha
20%? OtseT: 2,2:10"°m; 1,12.

3apaHue 26. MNpu ABUKEHUU YAaCTULLbI BAOJIb OCM X CKOPOCTb ee MOXKeT BbITb onpeaesieHa ¢ TOYHOCTbIO
(owmnbKoi) ao 1 cm/c. HatTn HeonpeaeeHHOCTb KOOPAMHATLI, €CIN YacTMLEen ABnAeTca: 1) 31eKTPoH, 2)
ApoburHka maccoit 0,1r. OTeeT: 0,01m; 10%m.

3apaHue 27. YacTmua HaxoauTca B 6€CKOHEYHO ry6oKoM 04HOMEPHOM NOTEHLMANBHON MMEA MUHUMAJbHYIO
3Hepruto. KakoBa BepoOATHOCTb OOHAPYKEHMA YacTULbI B cpeaHel TpeTn Aambl? OTeeT: 0,609.

3apaHue 28. OnpeaenuTb A4JIMHY BOJIHbI, COOTBETCTBYIOLLYIO TPETbEN IMHMM cepumn Banbmepa: 1) B cnektpe
n3ny4yeHMM Boaopoaa, 2) B cnekTpe usnydyeHua noHa renms. Oteet: 434Hm, 109HM.

210p;
3apaHue 29. Onpesenvte nepuo Noaypacnaga U HavanbHylo akTMBHOCTb BUCMyTa ‘5, BI, ecan

M3BECTHO, YTO BUCMYT Maccoi m = 1 r, BbibpacbiBaeT 4,58-10" 8 — yactumy, 3a 1 cekyHay. Bo cKonbKo pa3s
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N3MEHUTCS aKTUBHOCTb 32 Mecal? OTBeT: 5 cyToK; 64 pa3a.

3apaHue 30. Agpo 6epunnma-7 B-pagmoakTMBHO No cxeme K-3axBaTa. 3anucaTb peakumto. Kakme yactuubl

npu aTom obpasoBanuncy?

3agaHue 31. BoiumcanTb B a.e.Mm. maccy sgpa °C, y KOTOPOro sHeprusa CBA3U Ha OAMH HYK/IOH PaBHO

6,04 M3B. OtBeT: 10,0135 a.e.m.

3agaHue 32. ConHeyHas NOCTOAHHAA ANA 3eMan (3HePrns CONHEUYHOro N3TyYeHUs, Naaatowero B

eIMHVLYY BPEMEHM Ha eMHULY NOWAAM B NeprneHANKyIAPHOM HanpasaeHnn) paBHa 1370 [x/c-m’.
Onupasncb Ha 3Ty BeIMYMHY, HaNAUTE, CKONIbKO N0 Macce BOAOPOAA BbIrOPAET EKeCeKyHAHO BHYTPU CONHLA,
€C/IM U3BECTHO, YTO MCTOYHNKOM 3HEPTrUM CONHLA ABAAEGTCA CUHTES YeTbipex aAep BoAopoaa ¢ obpa3oBaHMeEM

aapa renus-4. Oteet: 630 maH.T/C.

MK-2.3

OcyLuecTBAAET KOHTPOJb
pes3ynbTaToB 00y4YeHMA yyaLmxcs
no ¢pusnYecKkMm gucumnamHam

anMeprlﬁ nepe4yeHb BONpoOCcos n 3ap,a|-|m‘i Mo NPAKTUYECKUM 3aHATUAM

9 cemecTp

Ne 1 «MpumMeHeHne 3aKOHOB COXpaHeHUA ANA onpeaeseHUA CKOPOCTU NoeTa Nyan»

6.

MpvBeauTe NpUMepPbl CUA, AAOLWMX Pa3Hble BUAbI MOTEHUMAbHOW 3Heprum. Kakne M3 HUX NpUCYTCTBYHOT
B AaHHON paboTte? W306pasuTe cxemy IKCMEPUMEHTANbHOW YCTAHOBKM M YKaXKUTE Ha Hel Ccunbl,
AeNCTBYIOLLME Ha BCE TeNa, BXOAALME B CUCTEMY, B KaXKAbIi MOMEHT BPEMEHMU.

Kaknme BeAMUYMHbI MMENU KUHEeTMYECKas W MOTeHUMasbHas 3HEepPrusa CUCTeMbl «NyAA+MasTHUK» B
PasNnYHble MOMEHTbI onbiTa? lMpeacTaBbTe CXeMy U3MEHEHUA KUHETUYECKOM M NOTEHUMANbHOM 3HEeprm
CUCTEMBI.

[ONA KakMx MOMEHTOB BpPEMEHW B [AaHHOM 3KCMNEepPMMEHTE MOXHO MPUMEHATb 3aKOH COXpaHeHun
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10.
11.

MeXaHWYeCKoW 3Hepruu, a ANa Kakux Henb3sa U nodemy? Cxema.

ONa KakMX MOMEHTOB BpemMeHM B AaHHOM 3KCNepuMEHTEe MOMKHO MPUMEHATb 3aKOH COXpaHeHuA
MMNY/bCa, @ A5 KaKUX Hesb3si U nodemy? Cxema

Ncnosb3ya 3aKOHbI COXpaHeHUs nosyunTte Gopmyny As1a pacyeta CKOpoCTU noaeTta nyau B AaHHOM paboTe.
Kak npousBogutca o06paboTka 3KCMEepMMEHTasNbHbIX AaHHbIX B AaHHOW pabote. Kak onpeaensaetcs
[OBEpPUTE/IbHbIN MHTEPBAN CKOPOCTU U CpeaHAN KBaJpaTUiecKasa NorpeLlHOCTb OTKNIOHEHMA MaATHUKA?

Ne 4 «UccneposaHue BpaWlaTeNnbHOINo ABnxXeHunAa TBeEPAOro Tesia BOKpyr HEI'IO[],BMH-(HOVI ocu»

2.

10.

11.

12.

KakoB xapaKTep 3aBMCMMOCTM MOMEHTa WMHEPUMM OT PACCTOAHMA, Ha KOTOPOM HAxoguTcA Teno OT OCH
BpaLLeHuA? B gaHHon paboTe. MNocTpolite rpaduK 3TOM 3aBUCMMOCTH.
Kak aKkcnepMmMeHTanbHO onpeaensieTcs MOMEHT MHepLUMn Tena B AaHHOoM nabopatopHoit paboTte?
Kakne 3aKOHbl COXpaHEHMA MPUMEHSAIOTCA OAA BblBOAA PacyeTHbIx dopmyn? Monayunte dopmyny ans
pacyeTa MOMEHTa MHEPUMM MaATHMKa.
KakoBa 3aBMCMMOCTb Yr/IOBOrO YCKOPEHUA Tena OT MOMEHTA MPUIOMKEHHbIX K HEMY CU/1 U MOMEHTa
nHepuunm Tena? MNMocTtpoiite rpaduK AaHHO 3aBUCUMOCTH

Kak Ha maaTHMKe Obepbeka moryT 6bITb onpesenieHbl Yr10BOe YCKOPEHME, MOMEHT AENCTBYIOLLMUX CU U
MOMEHT UHEepLUN?
Kak B paHHOW paboTe paccumTbiBaeTCs MNOrPeLWHOCTb OnpeaesieHMs MOMEHTa WHepumu Tena
OTHOCUTENbHO NPOM3BOJIbHOM OCK BpaLLeHUa?
MpoAeMOHCTPUPYITE BO3MOMHOCTb NpUMeHeHus cpedbl Microsoft Excel (uan agpyron cpeppl) gns
06pabOoTKKN IKCNEPUMEHTASbHBIX AAHHbIX.

Ne 5 «OnpeaeneHune xapakTepmUcTUK 3aTyxatoLmx KonebaHunii pusnyeckoro MasaTHMKa»

8.

10.

Moyemy KonebaHMA MasaTHMKA B AaHHOW paboTe 6yayT 3aTyxalolWMMKM, AaKe MPU  BbIKAOYEHHOM
aNeKTpomarHurte?

3anuiuunTe ypaBHEHUA 3aTyXalolmMX 1 He3aTyxatloLlmx KonebaHuit, cpaBHUTE UX.

Kak amnanTtyaa 3aTyxatowmx KkonebaHuin 3aBUCUT OT BPEMEHMU M OT YMCNa KoebaHnin?
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11.

12.

13.
14.

KakoB ©&M3MYECKUII CMbIC BEVYMH MNPUMEHUTENILHO K JaHHOW paboTe: HayanbHaA amMnauTyaa
KonebaHu, HauyanbHaa <¢as3a KonebaHWM, KpyroBasa uYacToTa KosebaHuii, nepuom, KonebaHui,
K03 DUUMEHT 3aTyXxaHWA, BPeEMA penakcalumm, NorapuPMmnyeckmii AeKpemeHT 3aTyxaHuaA, A0O6POTHOCTD.
Kak oHu meHsAwTca ¢ poctom U?

Kak MeHATCA XapaKTepUCTUKM 3aTyxatowmnx KonebaHuit HayanbHas amMnantyaa KoaebaHuii, HavyaabHan
dasa KonebaHuin, KpyroBas 4yactoTa KosnebaHuii, nepuog KonebaHuii, KoaddULUMEHT 3aTyxaHus, Bpems
penakcaunn, norapudmMmMYecKknin geKpeMeHT 3aTyxaHuaA, 4OOPOTHOCTb €CIM OA4MH U3 NapaMeTPOB AaHHOIO
¢dum3mnyeckoro masTHuKa: |, m, L, k yBeanuumtca (nMbo ymeHblUMTCA) NPU GUKCUMPOBAHHBIX 3HAYEHUAX
OoCTaBLUMXCA?

[na yero, B gaHHOM paboTe, rpaduKkm cTpoAT B IorapuPmmuyeckommaciutabe?

MpoAeMOoHCTPUPYITE BO3MOXHOCTb NpUMeHeHus cpeabl Microsoft Excel (unan agpyron cpeppbl) gns
06paboTKKN 3KCNEPUMEHTANbHbIX AAHHbIX.

Ne 11 «M3yyeHne cTaTUCTUYECKMX 3aKOHOMEPHOCTEN »

5.

KakoBo pacnpegeneHne apobu no aveikam Ha Aocke lanbToHa? Kakoe pacnpefeneHve aHanoOrMYyHO
AaHHomy B MKT?

KakoBo pacnpezesnieHue 3/1EKTPOHOB NO MOAY/0 CKOPOCTU B AaHHOM paboTte? YTo npoucxoguT npwu
N3MEHEHUW HAMPAXKEHUS HaKana?

KaKkue cTaTuCTMYECKME METOAbI MPUMEHAIOTCA B AaHHOM paboTe?

MpoAEMOHCTPUPYITE BO3MOXKHOCTb NpuUMeHeHus cpeabl Microsoft Excel (unu gpyroit cpegpbl) ans
06pabOTKM 3IKCNEPUMEHTA/IbHBIX AAHHbIX.

Ne 14 «OnpeaeneHue nokasatena agmabatbl meTogom KnemaHa v [Jlesopma»

LN

Ob6bACHUTE X04 3KCNEePUMEHTa 1 pe3yabTaTbl pacyeTa.

HasoBwuTe npouecchl, NPOUCXOAALLME C Fa30M, B XO4€E SKCMEPUMEHTa U U306pasunTe UX rpadpuyecku.
3anuwuTe ypaBHeHMA AN BbiBoAa GopMybl NOKasaTensa agmabarol.

MpoAeMOHCTPUpPYIiTe BO3MOXHOCTb MpuMMeHeHusa cpegbl Microsoft Excel (uan gpyroit cpegbl) ans
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O6pa6OTKM IKCNEPUMEHTA/IbHbLIX AaHHbIX.

10. Kak B AaHHOM paboTe MUHUMM3INPYETCSA NOTPELIHOCTb SKCNEPUMEHTA/bHBIX AAHHbIX?

Ne 21 «MccneaoBaHue 31€KTPOCTaTUYECKOro NOA C MOMOLLLbIO 30HAa»

5.

YTO TaKoe HanpsKeHHOCTb 3neKTpuuyeckoro nona? Kak rpaduyecku npeactaBuTb pacnpegeneHue
HaMNPAKEHHOCTW B Pa3HbIX TOYKAX 3/IEKTPMUYECKOro NnoJiA B AaHHOM pabore?

YTOo Takoe noTeHuMan 3neKkTpocTatuyeckoro nona? Kak rpaduuyeckn npenctaBuTb pacnpegeneHue
noTeHLMaNna B PasHbIX TOYKAX SEKTPUYECKOTO No/iA B JaHHOW paboTe?

Yemy paBHa paboTa No nepemeleHuio 3apada BAOMb 3SKBUMNOTEHLMANbHOM MOBEPXHOCTU M MO
3aMKHYTOMY KOHTYpY, OrpaHMY4E€HHOMY Y4aCTKAaMW CUJIOBbIX M 3KBUMOTEHLMANbHBIX ANHWUI? Bbluncaute
paboTy No nepemeLLeHUIO 3apaaa Mo 3a4aHHON TPAEKTOPUN.

Kak wn3ameHutcsa KapThUHa CWUA0BbIX U 3KBUNOTEHUMA/IbHbIX JIVHUM npn ysennyeHunu (yMGHbLLIeHVIVI)
HanNPAXeHHOCTU MEXAY 3N1eKTPoAaMN?

Ne 24 «PacwupeHne npeaena namepeHna amnepmeTpa NOCTOAHHOIO TOKa»

8.

10.

11.
12.

13.

14.

KakoB  npuHUMN  OEWCTBUA  3EKTPOU3MEPUTENIbHLIX  MPMBOPOB  MarHMTOSNEKTPUYECKOrO U
3/1eKTPOMarHUTHOro TMNa, NPUMeHAEeMbl B AaHHOM paboTe?

YTOo  HasbiBalOT TOKOM  MNOJIHOTO  OTK/JOHEHWA WM HaNpseHMem  MNOJIHOTO  OTK/IOHEeHMSA
3/1eKTPOM3MEpPUTENbHOrO Npubopa?

Kakum 06pa3om BKAHOYAKOT amnepmMeTp W BOMbTMETP B 3/1IEKTPUYECKYIO Lenb ANA U3MEPEeHUA ToKa U
HanpAKeHna? MpoaeMOHCTPUPYINTE HABbIKN BKAOYEHNA 3TUX NPMBOPOB B 31EKTPUYECKYIO LENb.

Y70 TaKoe WyHT? [114 Yero v Kak oH Mcnonb3yeTca? [poaeMoHCTPUPYIATE NCNOb30BaHME LWYHTA.

Yto Takoe aobasoyHoe conpoTueaeHue? [ns 4Yero M Kak OHO Mcnonb3yetca? [poaemMoHCTpupyiTe
Mcnonb3oBaHune A06aBOYHOrO CONPOTUBAEHUSA.

MpoaeMOHCTPUPYITE BO3MOMKHOCTb NpuMMeHeHua cpeabl Microsoft Excel (unu gpyroi cpegbl) ans
06paboTKMN IKCNEPUMEHTA/IbHbIX AAHHbIX.

Kak B AaHHOM paboTe MUHUMM3INPYETCS NMOrPELHOCTb SKCNEPUMEHTAJIbHBIX AAHHbIX?
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Ne 28 «OnpeaeneHve NHAYKTUBHOCTU KaTyLIKM U MarHUTHOM NPOHULAEMOCTU GeppPOMArHUTHOrO Tena»

5. Kakve npubopbl NpuMMeHAAUCb B JaHHOM paboTe pgna onpegenus MNapameTpoB MOCTOSHHOMO W
nepemMeHHOro Toka?

6. Monyunte dopmyny ANA pacyeTa MOJIHOTO COMPOTMB/EHMA LENU NepemMeHHOro TOKa, UCMoJib3yeMol B
AaHHOW paboTe (MM NpeacTaBAeHHOM NpenoaasaTtenem).

7. Kak onpegensnacb WMHAYKTUBHOCTb KaTylWKM B JaHHOM pabote? Kakmm ewe cnocobom MOXKHO
onpenennTb UHAYKTUBHOCTb?

8. TMpoAeMOHCTPUPYITE BO3MOXKHOCTb NpuMeHeHua cpeabl Microsoft Excel (unm gpyroii cpeabl) ans
06paboTKKN IKCMEPUMEHTA/IbHbIX AAHHbIX.

10 cemecTp

Ne 32 «OnpegeneHve paanyca KpMBU3HbI IMH3bI U NOIOCHI NPONYCKaHMA CBETOOMIbTPA C MOMOLLbIO Kosel,

HbtoTOHa»

5. Kak obbAcHAeTcs noasaeHne Koneu, HbloToHa?

6. Monyumte dopmynbl Aaa pacyeTa pafnycoB TEMHbIX M CBET/bIX Kosel, HbioToHa.

7. Nonyunte popmyny Ana onpeseneHums pagmyca KpUBmUsHbI NH3bI.

8. Kak B gaHHoI paboTe MUHMMM3IMPYETCA MNOrPELIHOCTb IKCNEePUMEHTA/IbHbIX AaHHbIX?

Ne 34 «OnpeaeneHve A4MHbI CBETOBOW BO/IHbI U XapaKTEPUCTUK ANPPAKLMOHHON peLleTKu»

5.
6.

KakoBbl NapameTpbl U XapaKTEPUCTUKKN ANDPAKLMOHHON PeLIETKM, MPUMEHAEMON B SKCNEPUMEHTE?
Monyunte dopmyny Ons onpeneneHus OjvHbI CBETOBOM BOJHbI NpU AudpakuMmM Ha AUPPaKLMOHHOM
pelleTke.
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7.
8.

KakoBO npaKTnyeckoe npumeHeHne AMPPaKLMOHHbIX PELIETOK?
Kak B AaHHOI paboTe MUHUMM3NPYETCA NOrPELHOCTb 3KCNEPUMEHTA/bHBIX AAaHHbIX?

Ne 35 «OnpeaeneHne KOHLEHTPaUMKM pacTBOPOB Caxapa M NOCTOAHHOW BPALLEHUA»

PN w

Ha ocHoBe Kakoro ABfeHMA onpeaensieTca KOHLEHTPaUUA pacTBoOpa caxapa B 4aHHOM 3KCcnepumeHTe?
MosicHUTE YCTPOMCTBO M NPUHLMN AeNCTBMA Npu3Mbl HMKoNA

MoACHUTE YCTPOMCTBO M NPUHLMN AEUCTBUA MOJIYTEHEBOTO CaxapMmMeTpa

Kak B fiaHHOM paboTe MUHUMKN3IMPYETCA NOrPELIHOCTb SKCNEePUMEHTA/IbHbIX AAHHbIX?

N2 36 «CHATME BONbTAMMNEPHbIX XapaKTePUCTUK GOTO3IEMEHTA U ONpeae/ieHNe ero YyBCTBUTENbHOCTUY

LN

MpoaHanusupylite nosnyyYeHHble B NabopaTopHoi pabote BAX

Kak onpegensetca noctosiHHasA MNnaHKa B A4aHHOM 3KCnepumeHTe?

Kak B gaHHOM paboTe MMHUMU3NPYETCA NOrPELIHOCTb SKCNEPUMEHTA/IbHbBIX AaHHbIX?
Kak B AaHHOI paboTe paccumTbiBAETCA NOrPeLHOCTb OnpeaesieHns NOCTOAHHOM MaaHKa?

. MpoaemMoHcTpUpyinTe BO3MOXKHOCTb NpuMeHeHua cpeabl Microsoft Excel (unm gpyroii cpeabl) ana

06paboTKKN aIKCNEPUMEHTANbHbIX SAHHbIX.

Ne 41 «MccnepoBaHue BO3bYKAEHMA aTOMOB rasa»

o

O6bACHUTE NPUHLMN onpeseneHns BO30YKAEHHbBIX COCTOSHMUIA aTOMOB ras3a B 3KCNepPUMEHTE?

MoACHUTE NPUHLMN PaboTbl 3IEKTPOHHOM Namnbl

B KaKom pgManasoHe 3/1eKTPOMArHUTHbIX BOJIH IEXXUT U3/lydeHne BO3DOYKAEHHbIX aTOMOB NapoB PTYyTU U
noyemy?

Kak B gaHHOM 3KcnepumeHTe onpegensetca 06/1acTb /IOKANM3AUUM INEKTPOHA WM KaK MOJyYeHHble
AaHHble COrNacyloTcA ¢ TEOPETUYECKMMM Npesnocbiikammn?
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Ne 42 «OnpeaeneHue rnaBHbIX KBAHTOBbIX YMCes BO3OYXKAEHHbIX COCTOAHMI aToOMa Bogopoaa»

7.

MoAcHUTE YCTPOMCTBO M NPUHLMN paboTbl CMEKTPOCKOMNaA, NCNOAb3yEMOro B AaHHON paboTe

Monyunte dopmyny ana onpefenvHUA TNaBHbIX KBAHTOBbIX YMcen BO3OYKAEHHbIX COCTOSHUMIA aToMa
BOAOPOAA M APYTNX BOAOPOAONOA06HbIX aTOMOB

YTo Has3bIBAETCA rPayMpPOBOYHbIM FpadUKom?

MpoAeMOoHCTPUPYITE BO3MOXHOCTb NpUMeHeHus cpeabl Microsoft Excel (unan gpyron cpeppbl) gns
06paboTKKN 3KCNEPUMEHTA/IbHbIX AaHHbIX

51 «W3yyeHne 3aKOHOMeEPHOCTEN A-pacnaga»

YT0 TaKoe aKTUBHOCTb PaAMOAKTUBHOIO 3/1IEMEHTA, €€ BblYUC/IEHNE U eAUHULLBI U3MEPEHUS.
B yem coctouT 3aKoH lelirepa - Hettona?

KaK oueHNTb 3HEPruIo a - YacTuLbI?

YCTpOMCTBO M NpMHLUMN paboTbl cyeTymka Menrepa-Mionnepa.

. MpoAemMoHcTpUpyinTe BO3MOXKHOCTb NpuMeHeHua cpeabl Microsoft Excel (unv gpyroii cpeabl) ana

06paboTKKN IKCNEPUMEHTANbHbIX SAHHbIX

53 «OnpeaeneHMe MakCMMabHOM 3HEPTUK B-4acTuu, U MAeHTUOUKALMUA PaANOAKTUBHbBIX NPenapaTos»

KaKne nsBecTHbl pa3sHOBUAHOCTM HeTa-pacnaga? Kakas U3 HUX uccnenyertca B 4aHHOM SKCNepUmMeHTe?
B KaKMx gManasoHax Haxo4ATCA nepuoabl Nosypacnaga M sHeprum 6eta- pacnaga npUpoaHbIX
paguoHYKANAoB?

KaKoBbl OCHOBHble 0COHEHHOCTM B3aMMOAENCTBMA BeTa-4yacTul, C BELEeCTBOM?

MpoaeMOHCTPUPYIATE BO3MOXKHOCTb NpumeHeHus cpeabl Microsoft Excel (uau gpyroii cpeapl) ans 06paboTku

IKCNepMMeHTa/IbHbIX AaHHbIX.




6) NopsaaoK NpoBeAeHMA NPOMEKYTOUHOM aTTecTauum, NoKasaTeau U KpUTePUKU OLLeHUBaAHWUA:

MpomexKyToYHan aTTecTauma no aucumnanHe «MpakTUKym no pelleHuto 3a4a4 NoBbILWEHHOM C/I0XKHOCTU
LWKO/IbHOTO Kypca GU3MKN» BKAKOYAET TEOPETUYECKUE BOMPOCHI, MO3BONAIOLWME OLEHUTb YPOBEHD
YCBOEHMSA 00yYatoWMMmMCA 3HAHWUI, N NpaKTUYeCcKue 3a4aHns, BbIBAAIOWME CTEMNEHb
chOpMUPOBAHHOCTU YMEHUIA U BlageHUIA, npoBoauTca B popme 3ayeTa (9 cemecTp) 1 B popme 3ayeTac
oueHKom (10 cemecTp).

dK3aMeH Mo AaHHOM ANCUMNINHE NPOBOAMTCA B MMCbMEHHOM GopMe No 3K3aMeHaUUOHHbIM bunetam,
KaXKabll M3 KOTOPbIX BKAOYAET AECATb 3a4ay.

Mokazamenu u Kpumepuu oyeHUBAHUA 3a4emd C OYeHKOli:

— Ha OLLEHKY «OTANUYHO» (5 6annos) — obyvaloWMnca AeMOHCTPUPYET BbICOKUI YPOBEHb
chOPMMPOBAHHOCTN KOMMETEHLMIA, BCECTOPOHHEE, CUCTEMATUYECKOE U [/TyboKoe 3HaHue yyebHoro
mMmaTepuana, ceobo4HO BbINOAHAET NPaKTUYECKUe 3a4aHuA, cBOHOAHO OnepupyeT 3HaHMAMM,
YMEeHUNAMMU, NpumeHaeT UxX B CUTyaumnax NOBbILLEHHOM CNOMKHOCTHU.

— Ha OUEHKY «xopowo» (4 6anna) — obyyatowmiica 4EMOHCTPUPYET CPEAHUIM YPOBEHD
CcPOPMMPOBAHHOCTU KOMMETEHLMIA: OCHOBHbIE 3HAHUSA, YMEHUS OCBOEHbI, HO AOMYCKatoTCA
He3HauuTesIbHble OWNOBKKU, HETOYHOCTM, 3aTPYAHEHWUS NPU AHANIMTUYECKUX OnNepaumsax, nepeHoce
3HaHWI U YMEHWI Ha HOBblE, HECTAHZAPTHbIE CUTYaLLUM.

— Ha OLUEHKY «yA0BAETBOPUTENbHOY (3 6anna) — obyyatoWwmines 4EMOHCTPUPYET NOPOrOBbIN YPOBEHb
chOPMUPOBAHHOCTN KOMMETEHLMNI: B XO4E KOHTPOJIbHbIX MEPONPUATUIN [ONYCKAIOTCA ONOKK,
NPOABNSETCS OTCYTCTBUE OTAENbHbIX 3HAHUM, YMEHWUI, HAaBbIKOB, 0bYyYatoLLMIACA UCMbITbIBAET
3HauYUTENIbHbIE 3aTPYLAHEHUA NPU ONEPUPOBAHNMN 3HAHUAMMU U YMEHUSMM MPU UX NEPEHOCE HA HOBbIE
cUTYaumu.

— Ha OLUEHKY KHeyA0BNeTBOPUTENbHOY (2 6anna) — obyyaloWwminca 4emoHCTPUpYeT 3HaHKA He 6onee
20% TeopeTUYeCcKoro maTepuana, 4ONYCKaeT CYLLECTBEHHbIE OWMBKN, HE MOKET NoKasaTb
WHTENIeKTYa IbHble HaBblKW PeLUeHUs NPOCTbIX 3a4auy.

— Ha OLEHKY «Heya0BneTBopUTeNbHO» (1 6ann) — obyyaloWwmMnca He MOXKET NOKa3aTb 3HaHMA Ha YPOBHeE
BOCMPOU3BEeLEHNA U 06BACHEHWA MHPOPMALUK, HE MOXKET NMOKa3aTb UHTE/IIEKTYa IbHbIE HaBbIKK
peleHusa NPOCTbIX 3a4au.

lMokazamenu u Kpumepuu oyeHUBAHUA 3a4ema:

- Ha OLLEHKY «3a4yTeHOo» 0byyaloWwmninca 4eMOHCTPUPYET YPOBEHb, HE HUMKE NOPOroBoro,
cPOpPMMPOBAHHOCTM KOMMETEHLMIA: B XOLE KOHTPO/IbHbIX MEPOMPUATUIA MOTYT AOMYCKATLCA OLUINMOKM,
MOXKET NPOABAATLCA OTCYTCTBUE OTAE/IbHbIX 3HAHUIM, YMEHWI, HaBbIKOB, 0bYYatoLLMIACA MOTYT
MCMbITbIBAET 3HaUUTENbHbIE 3aTPYAHEHUA NPU ONEPUPOBAHMMN 3HAHUAMMN U YMEHMUAMM NPU UX NepeHoce
Ha HOBble CUTYyaLUN.

- Ha OLLEHKY «He 3a4TeHO» O6y‘-IaI-OLLI,Ml\/’ICFI HE MOXET NOKa3aTb 3HAaHMNA Ha NOPOroBoOm ypoB€EHb
Cq)OpMMpOBaHHOCTM KOMI'IETEHLI,VIVI, T.€. o6yqarou.|,m71cs| He NOKa3blBa€T 3HAaHNE OCHOBHOIo matepuanaia B



obbeme, HeobxogMMom Ana npeacTosLLei npodeccnoHanbHOM AeATeNbHOCTU; He cnocobeH
apryMeHTUMPOBaHHO U NOC/Ie0BaTeIbHO U3/1araTb, 0NYCKaeT rpybble OWMOKKN B OTBETAX; HE MOXKeT
NMoKasaTb MHTE/INIEKTYa/IbHble HAaBbIKM PeLIeHUA NPOCTbIX 3a4a4. He NOATBEPKAAET OCBOEHUE
KOMNETEHUMI, NPeayCMOTPEHHbIX MPOrpaMMON.



