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JIner akTyanusanuu padoyeil nporpaMmsl

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2026 - 2027
y4eOHOM TojTy Ha 3acefaHuu kapeapel Duzuku

[Iporokom ot 20 . Ne
3aB. kadenpoii .M. donrymux

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
yueOHOM roj1y Ha 3aceqanuu Kapeapol DU3UKU

[Iporokonm ot 20 1. Ne

3aB. kadeapoii I[.M.ﬁonrynn/m

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM rojy Ha 3acenanuu kadeapsl DOu3nku

IIporokom or 20 . Ne
3aB. kadenpoii AM. Joarymmn

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl DOHU3NKU

IIporokom or 20 . Ne
3aB. kadenpoii AM. Jonrymun

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2030 - 2031
yueOHOM Toy Ha 3acefaHuu kapeapsl Duznku

[Iporokom ot 20 . Ne

3aB. xadenpoit I[.M.ﬁonryan




1 Lean ocBOeHMS TUCHUIIIIMHBI (MOIYJIA)

[ensimu ocBOeHUSI TUCHUIUIMHBI «lI[pakTHKyM pelieHrs OIMMITHAAHbBIX 3a/1a4 110
¢usuke» b1.B.JIB.01 sBastorcs: chopMHUpOBATh Y CTY/IEHTOB KOMIIETEHTHOCTHO-
OpUEHTUPOBAHHBIC 3HAHUS, YMEHUS U HABBIKH 110 PEUICHUIO OJTUMIINAIHBIX 3aa4 U
MIPUMEHEHHE UX B 00YUeHHH PEIICHUI0 (PU3HUECKUX 3a7a4 B CpeIHEH 1IKOIe KaK
HEOThEMJIEMbIE KOMIIOHEHTBI CUCTEMBI OOLIEKYIbTYPHBIX, OOIIETTPOPECCHOHANBHBIX,
CHelHalbHBIX KOMIETeHIINN OaKanaBpa U KOMIIETEHLUI OakaiaBpa B o0nactu
MeJaroruyeckou nesTeNbHOCTH.

®opmupoBanue npodhecCHOHaTLHON KOMIETEHTHOCTH OakaiaBpa mocpecTBOM
MIOATOTOBKH CTYJIEHTOB K OOYUYEHUIO yYallluXCsl IPUMEHEHUI0 (GU3UUECKUX 3HAHUH pU
pElIeHNU OJIMMITUAJHBIX 33/1a4 B c(pepe CpeHero mKOoJILHOro (OCHOBHOTO, ITOJIHOTO,
BapUATHUBHOIO) U IONOJHUTEILHOTO 00pa30BaHUs MO (PU3UKE.

2 MecTo qucHuIIMHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTeIbHON NPOrpaMMbl

Jucuuruimaa [IpakTHKYM TI0 PENICHHUIO 33]1a4 TOBBIIICHHOHN CJI0XHOCTH HIKOJIBHOTO
Kypca QU3UKU BXOJAUT B 4acTh y4eOHOTO TUIaHa (OPMHUPYEMYIO YUACTHUKAMU
o0pa3oBaTeIbHbIX OTHOIICHUH 00pa30BaTEeILHOM MTPOrPAMMABI.

JIist u3ydeHusl TUCIUTUTMHBI HEOOXOTMMBI 3HAHUS (YMCHHSI, BIAJICHHUS ),
c(hOpMHUPOBAHHEIC B PE3YJIBTATE U3YUCHUS JUCIHUILINH/ TPAKTHK:

Metoauka oOyueHus: (pU3HUKE B IIKOJE

dusnka

[Tpon3BOICTBEHHAS - IPAKTHKA IO MOJYYCHHIO MPO(ECCHOHATBHBIX YMCHUHN H OTIBITA
podecCHOHaAIbHOM IeATEIIBHOCTH

Metoarka opraHu3aiuy BHEYPOYHOH JIEATEILHOCTH 110 MATEMATHKE U (PU3UKE

3uanus (yMEHUs, BIa/ICHNUs ), TOTYYCHHbIE IPU U3yYEHUU JaHHOM ITUCIUTUINHBI
OyayT HEOOXOAMMBI AJI U3YYECHUS TUCIUILTAH/TIPAKTHK:

BrimonHeHue 1 3amuTa BHITYCKHONM KBATU(DUKAITMOHHON paboThI

[TonroroBka K cjave v cjada rocyJapCTBEHHOTO dK3aMeHa

[TpousBoacTBEHHAS — MPEAAUILIIOMHAs TPAKTHKA

CoBpeMeHHbIE CpeCTBa OIEHUBAHUS PE3YIbTaTOB O0yUEHUS

3 Komnerenuun ody4aromerocsi, popmupyemsbie B pe3yibTaTe 0CBOCHHUS

AUCHHUILNIMHBI (MOLYJIS1) M IJIAHMPYEMble pPe3yJIbTaThl 00y4eHHs

B pe3ynbrate ocBoeHUs TuctMIIMHbL (Moayis) «IIpakTHKyM MO pelieHuo 3a1a4
MOBBIIIEHHON CJIOKHOCTH IIKOJIBHOTO Kypca (QU3UKK» 00yJaroIuiics 10JKeH o0nagaTh
CIIENYIOIIMMU KOMIIETCHIIMSIMHU:

KO)I HHAUKaTopa I/IHI[I/IKaTop JOCTHXKCHUS KOMIICTCHIIN

ITK-1 Crioco6eH peann30BbIBaTh MEIarorHuecK i MPOIECce ¢ UCIOJIb30BaHHEM
COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI B OPraHU3aIMsIX CPEJHEr0 00IIero
o0pa3oBaHUs

IK-1.1 OreHMBaeT NMeJAaroru4ecKyro CUTYaluIo C MO3UIMH HEOOXO0AUMOCTHU U
BO3MO>KHOCTH €€ KOPPEKIINH

I1K-1.2 Pemraer oOpa3zoBartesbHbIE 3a/1a41 HA OCHOBE COBPEMEHHBIX
00pa30BaTEeNbHBIX TEXHOJIOTUI

I1K-1.3 Ocy1ecTBIISIET KOHTPOJIb PE3YJIbTaTOB M KOPPEKTUPOBKY
NEAArorn4eckoro BO3IeHCTBUS

I1K-2 CriocobeH Ha OCHOBE COBPEMEHHBIX TEXHOJIOTHH pa3pabaThiBaTh U peain30BbIBATH
METOAMYECKOE 0OecredeHne YIeOHbIX (PU3MUECKUX JUCIUIUINH

[K-2.1 AHanu3upyeT akTyalbHbIH YPOBEHb MOATOTOBKH 00YYaIOIIMXCS MO
(GU3NYECKUM AUCHUILIMHAM, OIIPEEIIAeT 30Hy UX OunxKaiiero
pa3BUTHS




[1K-2.2

Pemraer Ha ocHOBe COBpeMEHHBIX 00pa30BaTENbHBIX TEXHOJIOTUH 3a/1aun
10 TUTAHUPOBAHMIO, Pa3paboTKe M peau3aliy MporpaMM yueOHbIX
($U3NUECKUX TUCIUIUIMH

I1K-2.3

Ocy1ecTBIsieT KOHTPOJIb PE3yJIbTaTOB O0yUEHUS yJalIuxcs 1o
bu3nYECKUM AUCIUIIITMHAM




4. CTpykTypa, 00b€M U copepkaHue JUCHUILIMHBI (MOTYJISA)

OO6m1as TpyA0€MKOCTh JUCIMIUIMHBI 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 aTTecTaluu - 3a4eT C OLEHKOM, 3a4eT

AynutopHast ] o
KOHTakTHas paboTa E 5 dopma TeKyIero
) =
5 B aKaJ. yacax 5] Bug KOHTPOJISI
Paszen/ Tema 3 (B axan ) == . P Kox
g & © | caMOCTOATENbHOH | ycrmeBaeMOCTH U
JUCLUATUINHBI 3 g o . | xommerennuu
3 g g paboThI MIPOMEKYTOYHOM
nmab. | mpakT. S
Texk. p 'S aTTecTaluu
3aH. 3aH. | U &
1. Mexanuka
ITogroroska k
MIPAKTUIECKUM Beinonxenue
3aHATUAM MIPOMEXYTOUHON
POMEHYTOREON | MK-1.1, TTK-
INoaroroska KOHTPOJIBHON
1.2, TIK-1.3,
1.1 OcHOBBI KHHEMATHKH 5 5 JIoKJIana paboTsl 1o K21, TIK
[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,
1.2 OcHOBBI TMHAMUKHA 9 5 5 JOKJIaza paboTsI IO K21, TIK
[NoaroroBka peLIeHuIo 3a1a4 29 HI,( 23
JIEMOHCTPALIMOHH JemoHcTpanus - '
oro JKCIEPUMEHTA
SKCHEpUMEHTA
IToaroroBka k
MPaKTUICCKUM Beinonnenue
3aHATUSAM MIPOMEXKYTOUHON
POMEHYTOREON | MK-1.1, TTK-
INonroroska KOHTPOJIBHON
1.2, TIK-1.3,
1.3 3aKoHBI COXpaHEHHS 10 5 JOKJIana paboTsl 1Mo K21 [IK
ITonroroBska peLIeHUIO 3a/1a4 29 HI& 23
JIEMOHCTpPALlMOHH JemoHncTpanus e '
oro SKCHEpUMEHTA
9KCIEPUMEHTA
Hroro no paszpeny 20 15
2. MonekymsipHast pu3uka u
TEPMOJIMHAMUKA
IToaroroska k Brimonnenue IK-1.1, TIK-
2.1 OCHOBBI MOJIEKYJISIPHO- 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 paszneny 20 20
3. DneKkTpoauHAMHKA
IloaroroBka k
MPAaKTUIECKUM Brimonnenue
3aHATHIM NPOMEIKYTOUHO IK-1.1, [IK-
[Hoaroroska KOHTPOJIbHOU 12, 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 I1)<o1-1Tp(3j1r1>1-101?1 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
MPaKTUIECKUM Brimonnenue
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
9KCHEPUMEHTA
Iloaroroska k
MPAKTUIECKUM Brimonnenue
3aHATHIM MIPOMEKYTOUHOM
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 Beimnonnenue
3aHATHAM MIPOMEKYTOYHOM
IlogroroBka r:(OHTp(Z,;LHOI‘/‘I TIK-1.1, TTK-
3.5 DnexTpoMarHuTHas 1.2, TIK-1.3,
S 4 4 JIOKJIa1a paboTHI IO TK-2.1, TIK-
[HoaroroBka pelueHuto 3axa4 22 TIK-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
3aHATHAM MPOMEXKYTOUYHO
IToaroroBska I1)<0HT (2];1,}10171 TIK-1.1, TTK-
4.2 DnexTpoMarHuTHhIE 5 114 iKJ‘Ia a a6I())TLI o 1.2, TTIK-1.3,
KOJIe0aHUs U BOJHBI ' 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
TToaroroska I1)<0HT g,JfLHOﬁ TIK-1.1, TTK-
5.1 DneKTpOMarHuTHbIE 3 2 ?)Kna a 3.61())Tbl o 1.2, TTIK-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
IlogroroBka Kk
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
MPaKTHYECKUM MPOMEKYTOYHOM
p3aH$[TI/I$[M I;)(OHT (Z,J;FLHOIZ TIK-1.1, TTK-
6.1 KBanTsl. TemnoBoe 10 14 39 HoxroToBKa aﬁETLI o 1.2, ITIK-1.3,
nznyuenue. Porosdbdexr. ' A p IK-2.1, IIK-
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 23,9 320
3a4eT C OLEHKOM
HWroro no aucuuIuinHe 118 97,8 ! ’

3a4€CT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

B xo7e mpakTHYecKux 3aHATHHA, KpOME TPATUIIMOHHOTO OOBICHEHHS MIPEToIaBaTeIeM
y AOCKH, UCIIONIb3YETCs ONEPEeXKaroIIas CaMOCTOsATENbHAsA Pab0Ta CTYI€HTOB, KOTJa UM
3apaHee pa3JaloTcs OTJENbHbIE 3a7aul, B KOTOPBIX OHU JOJKHBI pa300paThCst
CaMOCTOSITENILHO U OOBACHUTH UX pelieHue rpymmne. Kpome Toro, mpakTHKyeTcs: mpooieMHoe
o0yudeHHe, pa3BUBAIOIICE UCCIIEJ0BATEIbCKUE HABBIKK CTYAEHTOB U O3BOJISIOIIEE UM 101
PYKOBOJICTBOM IIpENOAaBaTelis HAaUTH IyTH PEIICHU 3a1a4y UM POOIIEMBI.

CemuHapckue 3aHITHS BKIIOYAIOT B ce0sl TAKME METOABI 00Y4eHUs, KaK yueOHast
JUCKYCCHs, B XOJI€ KOTOPOM CTYAEHTHI U3J1aratoT CBOE MHEHUE U OOMEHMBAIOTCS B3IV IaMU
Ha npo0sieMy, 3BpUCTHYECKas Oece1a, CTUMYIIUPYIONIAs KOJUIEKTUBHOE MBIIIICHHE U
COBMECTHBIH MOMCK OTBETa Ha C(hOPMYIHMPOBAHHBIN BOIPOC WM 33]a4y, 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 OueHO4YHbBbIE CPEICTBA VIl IPOBEIeHUs] MPOMEKYTOYHOM aTTecCTAlIUN
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMUEeCKOEe M HH(POPMALIMOHHOE 00ecTieYeHHe TUCHMILTNHBI

a) OcHoBHas JuTEpaTypa:

Cagenbes, 1. B. CoopHHK BOIPOCOB U 3a7a4 1o o01ieit Gpusuke : yuebHoe nocodue /
. B. CaBenneB. — 5-e uza. — Caunkr-IlerepOypr : Jlans, 2007. — 288 c. — ISBN 978-5-
8114-0638-8. — TekcT : aneKTpoHHBIH // JIaHb : 31eKTpOHHO-0MOINOTEeYHAs cucTeMa. —
URL.: https://e.lanbook.com/book/352 (nara obpamienus: 28.05.2021). — Pesxxum moctyma:
JUISL aBTOPU3. MOJIb30BaTENCH.

®usznka. YrayOneHHbI Kype ¢ pelieHusIMU U ykazanusMu. EI'D, onmumnuanel,
9K3aMeHHI B By3 : yueOHoe nocobue / E. A. Bumnskosa, B. A. Makapos, E. b. Uepenerkas,
C. C. YecHokos ; mox pen. B. A. Makaposa, C. C. YecHokoBa. - 6-¢ u311. - MockBa :
Jlaboparopus 3uanuid, 2020. - 419 c¢. - (BMK MI'Y —ikozne). - ISBN 978-5-00101-829-2. -
Tekcr : anextponnsiit. - URL: https://znanium.com/catalog/product/1200602 (nata
obpamienusi: 24.05.2021). — Pexxum goctyma: 1o moAnucke

0) lonojiHUTe/ILHAS JIUTEPATypa:

[Ikosa B "KBaHTe : cCOOPHUK HAay4YHBIX TPYHOB / coctaButenu B. A. Tuxomuposa, A.
. Yepnoyuan. — Mocksa : MITHMO, [6. r.]. — YacTs 1 : [Ipunoxenue K xxypHairy
"Ksant" Ne 3/2015 HoBunka — 2015. — 208 c. — ISBN 978-5-4439-0632-4. — TexkcT :
9IEKTPOHHBIN // JlaHb : anekTpoHHO-O0nbMnoTeunas cucrema. — URL:
https://e.lanbook.com/book/92698 (nata obpamenus: 24.05.2021). — Pexwum goctymna: st
aBTOPH3. NIOJI30BATENIEH.

CxomnupoBats B Oydep

[Mkona B "KBanre". ®u3nka : cOOpHUK HayYHBIX TPYAOB / cocTaBuTenu B. A.
Tuxomupona, A. U. Uepnoyman. — Mocksa : MITHMO, [6. r.]. — Yacts 2 : [Ipunoxenue x
xypHary "Ksaat" Ne 2/2016 — 2016. — 192 ¢. — ISBN 978-5-4439-1039-0. — TexcrT :
AIEKTPOHHBIN // JlaHb : anekTpoHHO-OnbMnoTeunas cucrema. — URL:
https://e.lanbook.com/book/92697 (nata obpamenus: 24.05.2021). — Pexwum goctyma: st
aBTOPH3. NIOJI30BATENIEH.

[lIxona B "KBanTe". ®u3nka : COOPHUK HAYYHBIX TPYIOB / cocTaBuTeNM B. A.
Tuxomupona, A. U. Uepnoymnan. — Mocksa : MITHMO, [6. r.]. — Yacts 3 : [Ipunoxxenue k



xypHany "Kant" Ne 4/2016 — 2016. — 232 c. — ISBN 978-5-4439-1106-9. — Tekcr :
AJIeKTPOHHBIH // JlaHb : anekTpoHHO-Onbmmoreunas cucrema. — URL:
https://e.lanbook.com/book/92696 (nata obGparuenus: 24.05.2021). — Pexxum gocryma: ajist
aBTOPU3. II0JIb30BATEIICH.

B) MeToanueckne yKazaHus:

[xonpabIe oyumnraabl CIIOIY. ®usuka 2019 : yuebHO-MeTOIMUECKOE TTOCOOHE /
oz pen. A. C. Xykoga. - Cankr-IlerepOypr : CIIOI'Y, 2019. - 194 c. - ISBN 978-5-288-
05969-8. - Tekcr : anektponHbiid. - URL: https://znanium.com/catalog/product/1243902
(mara obpamenus: 24.05.2021). — Pexxum tocTyma: mo moAmnucke.

r) [Iporpammuoe odecneyenne u UHTepHer-pecypcebi:

IIporpamMHoe odecnevenue

HaunmenoBaunue

1o Ne A0rosopa CpOK JEUCTBUS JIMLICH3UU

7Zip cB00OoaHO pactpocTpansemoe [10 6eccpouHO

IIpodeccnonanbubie 6a3bl JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

Hassanue kypca Cchuika

DjekTpoHHas 0a3a NepruoIuUecKuX u3nanuii East View

Information Services, OO0 «MBHUC» https:/fdlib.eastview.com/

Hanmonanenas nHGOpManmoHHO-aHATTUTHYECKAsT URL:

cucrema — Poccuiickuii nuaekc Hayunoro nutuposanust | https://elibrary.ru/project_risc.
(PUHLI) asp

DnekTpoHHbIe pecypchl oubimoreku MI'TY uwm. I'.1. https://host.megaprolib.net/M
Hocoga P0109/Web

9 MaTtepuajJbHO-TEXHHYECKOE o0ecreyeHne TUCUUIINHBI (MOILYJIs1)

MaTepI/IaJILHO'TeXHI/I‘ICCKOC obecrneucHue JUCHUIIIIMHBI BKIIIOYACT:

VY4eOHble ayAUTOPUH [UI IPOBEIECHUS NPAKTHUECKUX 3aHATHHA, TPYIIIOBBIX U
WH/IMBUYAIbHBIX KOHCYJbTAllUH, TEKYILEr0 KOHTPOJIS U IPOMEKYTOYHON aTTeCTalluu:
J0CKa, MYJIbTUMEANMHBIN TIPOEKTOP, IKPAH.

[TomerneHus 411 CaMOCTOSATEIBHOM pabOThl 00YJAIONTUXCS: IEPCOHATILHBIE
KomIbioTepsl ¢ makerom MS Office, Beixoq0oM B IHTEpHET | ¢ OCTYIIOM B 3JIEKTPOHHYIO
MH(POPMaAIMOHHO-00Pa30BATEIHHYIO CPEly YHUBEPCUTETA



IIpuiao:xkeHue 1. YUeOHO-METOAUUECKOE 00€ecIIeueHre CAMOCTOATETbHOU
PadcoThI O0YyUAIOIITUXCS
Mo gucumnamHe «MpPaKTUKYM NO peLleHnto 3a4a4 NOBbILLIEHHOM CNOXHOCTM LWKOABHOIO Kypca GU3NKU»
npeaycMoTpeHa ayaMTOPHaa 1 BHeayaAUTOpHan camocTosaTe/ibHaa paboTta oby4yatowmxcs.

Ay,ﬂ,MTOpHaﬂ CaMOCTOATE/IbHAA pa60Ta CTyAEHTOB nNpeanosaraeT peweHne KOHTPO/IbHbIX 3a4a4 Ha
NPaKTU4YeCKUX 3aHATUNAX.

MpumepHbie aydumopHbie KOHMpOosbHbie pabomol (AKP):
9 cemectp

KoHTponbHaa pa6oTta N2 1 «dusmyeckme oCHOBbl MEXaHUKU»

3apaHue 1. Pagnyc-BEKTOP YacCTULLbl ONPeAenseTcs BblpaskeHUeM 7 =3t + 4t%j + 7k , rae i ],IZ -
eAMHNYHble BeKTopa oceit X, Y, Z. BbiumcaunTb: 1) nyTb S, npoitaeHHbI Yactuuel 3a nepsble 10c, 2)
MoAy/b nepemelleHns Ar 3a Toxe Bpems, 3) ycKkopeHue Yactuubl. OteeT: S=500m, Ar=500m, a=10 m/c’.

3apaHue 2. Koneco BpalliaeTcs BOKPYr HEMNOABUMKHOW OCK TaK, YTO Yyro/ NoBopoTa 3aBUCUT OT BPEMEHMU
MO 3aKOHY =10 +20-t-2-t*. HaifTu: 1) cpeAHee 3HauYeHMe yrN0BON CKOPOCTU (o) 3a MPOMEKYTOK

BpemeHn oT t=0 A0 0CTaHOBKM; 2) YrNOBOE YCKOPEHME B MOMEHT OCTaHOBKM Koneca; 3) nosHoe
YCKOpPEHME TOUKM, HaxoaAaLenca Ha pacctoAHum 0,1m OT ocK BpaleHMa AN MOMEHTA BpeMeHu t=4 c.
Ortsert: 10 paa/c; -4 paa/c’; 1,65 m/c’.

3agaHue 3. 1o ropu3oHTa/IbHON MOBEPXHOCTU ABUMKETCA TEI0 MacCoM m=2 Kr noA, aencrsmem cuabl F=8
H, HanpasneHHO Nog yraom a=60° K ropusoHTy. HailTn pacctosiHne, KOTOpOe NPOLLJIO Tes0, eCAN ero
CKOPOCTb yBennunaach ¢ 3 4o 5 M/c, a KO3GPULMEHT TPEHUA MeEXKAY TEIOM U MOBEPXHOCTbIO PaBeH
pn=0,1.0tBeT: 5,9 m.

3aganue 4. LLlap maccoit m;=5 Kr ABUMKETCA CO CKOPOCTbio V1= 1 M/C 1 CTaNKMBAETCA C MOKOALMMCA
LApoOM Maccoit m,=2 Kr. Onpegennte CKOPOCTHM LWAPOB Noc/e yaapa. Yaap cuntatb yNnpyrum, Npambim 1
ueHTpanbHbim. OTeeT: 0,43 m/c, 1,43 m/c.

3apaHue 5. YpaBHeHMe KonebaHUM TOUYKU UMEET BUA: x = A -cos o(t+7) ,rae A=0,02 m, w=T1 c'l, 1 =0,2

c. ONpeAenuTb NEPUOA, HauanbHYIo Gasy KoNebaHMii TOYKM 1 eé YCKOPEHUE B MOMEHT BpemeHm 1 c.
OtseT: T=2 ¢; $0=0,21 pag; a =0,16 m/c’.

KoHTponbHana pabota Ne 2 «Cratuctuueckaa pusmnka n TepmoguHaMmuKa»

3apaHue 1. Haaute ana ra3oo6pa3Horo asota TemnepaTtypy, NPy KOTOPOI CKOPOCTAM MONEKYA V; =
300 m/c 1 v, = 600 m/c COOTBETCTBYIOT OAMHAKOBbIE 3HaYeHNA GYHKLMM pacnpeaeneHna Makcsenna

flv).oteer: 1 _ MV =Vi) oo
4k In(v, /V,)

3apaHue 2. VigeanbHblil 4BYXaTOMHbIi ra3 06bemom 5 1 1 gasneHnem 10° Ma n30xopuyeckn Harpenw,
pe3yabTaTe Yero cpeaHAa KNHETUYECKaa SHepPrua ero MoneKkyn ysenmumnacb ot 0,0796 3B go 0,0923 3B.
Ha CKo/IbKO Npu 3TOM U3MEHUTLCA AaBAeHWe ra3a? B AanbHenwem ras M3oTepMmyeckm paclumpunn ao
HayasbHOro gasneHus. Onpegennte o6bem rasa B KoHLe npouecca. OTeeT: yBeanumtca Ha 0,16 MMa;
5,8 n.

3apaHue 3. Onpegennte KOaGOMLUMEHT TENNONPOBOLHOCTU A a30Ta, ecnn KO3GOUUNEHT AUMHAMUYECKOM
BA3KOCTU N A8 HEro npu Tex xe ycnosuax paseH 10 mkMa-c. Oteet: A=7,42 mB1/m-K.



3apaHue 4. 12 r a30Ta HAaX04ATCA B 3aKpbITOM cocyge obvbemom 2 a1 npu TemnepaType 102C. Mocne
HarpeBaHWA AaBAeHUe B COcye cTano pasHo 10°Mm.pT.cT. Kakoe Konnyectso Tenna 6610 coobLLeHo
rasy npu HarpeeaHum? OTBeT: 4,1-103LI,>K.

3apaHue 5. Cmewann Boay maccoit m;=5Kr npu temnepatype T,=280 K c Bogol maccoit m,=8Kr
npu Temnepatype T, =350 K.  HaiTu: 1) Temnepatypy 8 cmecu; 2) usmeHeHue AS sHTponum,
npoucxodsaulee npu cMmelwmBaHuun.  OteeT: 323 K; 0,3 KA/K.

KoHTponbHana pab6oTta N2 3 «In1eKTpuuecTso U MarHeTu3m»

3apgaHue 1. dnekTpuyeckoe none cosgaHo Asymsa 3apagamm ;=10 HKn n  ,=-20 HKn, Haxogawmmuca
Ha pacctosiHum d=20 cm apyr ot gpyra. OnpeaennTb HaNnpPAXKEHHOCTb NOAA B TOYKE A, yaafieHHOW oT
nepBoro 3apsAaa Ha paccrtoaHue r;=30 cm 1 0T BTOPOro Ha r,=50 cm. PaccunTaTb paboTy, KOTOpyto
HEOBX0AMMO COBEPLUUTD, YTOBbI MEPEHECTU TOYeUHbIN 3apAg, 0o=5-10" K 13 Touku Haxoaawwmiica
nocepeanHe mexay 3apagamum B Touky A.  Otset: 280B/m, 0,42 1.

3apgaHue 2. VimeeTca npeaHa3sHa4YeHHbIM 4N n3mepeHua pasHocTM noteHumanos 4o 30 B BonbTMETP
conpoTtmBaeHmem 2 KOm, KoToporo pasaenieHa Ha 150 geneHunin. Kakoe conpoTmus/ieHMe Hafo B3ATb U
KaK ero BK/Il0OYUTb, YTOObI 3TUM BOJILTMETPOM MOXKHO 6bIJI0 U3MEPUTbL Pa3HOCTb NOTeHUManos go 75 B?
KaK u3ameHuUTCa npu 3Tom LeHa aeneHnsa sosibtmeTpa? Oteet: 3 KOm, 0,5 B/nen.

3apaHue 3. [1o NPOBO/IOYHOM pamKe nmetoLen Gopmy NPaBUIbHOMO WECTUYTONbHWUKA, MAET TOK CUAON
I=2 A. Mpu 3TOM B LIeHTpe pamKu 06pasyeTca MarHUTHOE NoJie C HanpAKeHHOCTbIo 33 A/M. Hatn annnHy
NPOBOJIOKK, N3 KOTOPOM caenaHa pamKka. Otset: /=0,2 m.

3apaHue 4. MpoBoaALLaA pamMKa NOMelLeHa B O4HOPOAHOE MarHUTHOeE noJie ¢ MHAayKumen B =0,1Th.
MNOCKOCTb PaMKM COCTaBAIAET C HaNpaBAeHWeM MarHUTHoro nona  yron ¢ = 30°. Maowaas pamku S =
20 cm’, conpotusneHue R = 0,1 Om. MarHuTHOe nojie paBHOMEpPHO yMeHbLIAeTCA A0 HYAA 3a BpemA
At=0,1 c. OnpegenuTe: a) cpefHee 3HaYeHMe 3.4.C. MHAYKUMU, BO3HUKALOLLEN B paMKe; 6) cuay
WMHAYKUMOHHOIO TOKA; B) 3apA4, KOTOPbI NPOTEYET MO pamKe 33 BpemMs ymeHblueHuns nonsa. OTeet: 1 mB;
10 mA; 107 Kn.

3apaHue 5. ConeHoung ¢ UHAYKTUBHOCTLIO L=7 MI'H 1 akTUBHbIM conpoTusneHnem R=44 Om
NOAKNOUUN K UCTOYHUKY NOCTOAHHOIO HanpsxkeHna Uy, a 3aTem K reHepaTopy CMHYCOMAaNbHOrO
HanpsaXXeHWa ¢ AeNCTBYIOWMM 3HaveHnem HanpsxkeHnna U,=U,. Mpun Kakoi yactoTe reHepaTopa
MOLLHOCTb, NoTpebnseman coneHonaom, byaer B 5 pas meHblle, yem B nepBom ciydae? OTeeT: v=2 KlU.

10 cemecTp
KoHTponbHana pa6oTta N2 4 «OnTuka»

3apaHue 1. B onbiTe FOHra Ha NyTM 04HOrO U3 UHTEPdEPUPYIOLLMX NyYeir NoMeLLanacb TOHKanA
CTEKNAHHAA NNACTUHKA, BCeACTBUE YEro LEeHTPaIbHAA CBETNAA MNOI0CA CMELLAIACh B MOJIOXKEHNE
nepBOHaYa/IbHO 3aHATOE MATOW CBET/ION NONIOCON(HE CYNTasA LEHTPANbHOM). Jlyd NagaeT Ha NAACTUHKY
nepneHAnKynapHo. Nokasatenb NnpenomaeHna NaactMHKn n=1,5. lnMHa BosHbI CBETA A=6-10" m.
KaKoBa TonWMHa NAacTUHKN? OTBET: 6 MKM.

3apaaHue 2. benblil cBeT NafaeT HOPMabHO Ha MOBEPXHOCTb CTEKAAHHOMN NNACTUHKK ToAWwmHOM d=0,4
MKM, HaxoAasdAwenca B Bo3ayxe. MoKasaTenb NpesiomaeHuns cTekna n,=1,5. Onpeaenute: a)
reoMeTpPUYECKY M ONTUYECKYHO Pa3HOCTb X04a MHTepdepupyoLmMxX Nyyeit B npoxoaaliem ceeTe, 6)
O/IVHbI BOJIH, UHTEHCUMBHOCTb KOTOPbIX 0CN1abaseTca Nocae NPoXoXAeHUA NAaCTUHKKU. CUNTaTb, YTO



BMAMMAA YaCTb CNEKTPA NEXMUT B MHTepBane gamH BoaH ot 0,4 oo 0,7 mkm. OTBeT: 0,8 MKM; 1,2 MKM;
0,48 mKM.

3agaHue 3. Ha andpaKkunoHHyo pelleTky HopMasibHO nagaeT ny4yok ceeTa. KpacHasa anHma ¢ gamMHom
BOJIHbl A=630 HM BMAHa B CNEKTPe TPEeTbEro nopsaaKa nog yriom <b=71°. KakaA cneKkTpanbHasa AMHUA
BMAHA NOJ 3TUM e Yr/IOM B CMEeKTpe YeTBEPTOro nopsaaKa? Yemy paBHa NOCTOAHHAA peweTkn? CKONbKO
BCEro KpacCHbIX MAaKCMMYMOB AaeT 3Ta pelueTka? OTeeT: 473 HM; 2 MKM, 7.

3apaHue 4. [1Ba nossapusaTopa PacnosioMKeHbl TaK, YTO Yroa MeXKAY UX MIOCKOCTAMM NPONyCcKaHusA
paseH 25°. OnpesennTb, BO CKONBKO pa3s yMeHbLIMTCA MHTEHCUMBHOCTb €CTECTBEHHOTO CBETa Npu
npoxoxaeHuu: 1) yepes oguH (Nepsbiii) nonapusaTop, 2) yepes oba nonspusatopa. KoadduumeHt
nornoweHma ceeta B nonapusatope paseH 0,08. OtseT: 2,17; 2,88.

3apaHue 5. Kakaa nona sHeprum GoTOHa M3pacxoaoBaHa Ha paboTy BblpbIBaHWUA 3N1EKTPOHA, ecin
KpacHas rpaHuua ¢otoadpdekta 307 HM M MaKCMManbHaa KMHETUYECKanA aHeprua poToanekTpoHos 1 3B?
OtBeT: 0,8.

KoHTponbHana pa6oTta Ne 5 «KBaHTOBas ¢pusmnka»

3apaHue 1. YepHoe teno nmeet Temnepatypy 3 KK. Mpu oxnaxkaeHun Tena g4avHaA BOHbI,
NPUXoAALLaAcs Ha MaKCUMYM MU3/Ty4aTesIbHOM cnocoBbHOCTU, 3MeHMNach Ha 8 MKM. 1o KaKol
Temnepatypbl oxnagmnock teno? OTeeT: 323K.

3apaHue 2. DNeKTpPoH obnagaeT KMHeTudeckor aHepruein 30 3B. Onpenenntb AebponNeBCKyto ANNHY
BOJIHbI 3JIEKTPOHA. BO CKONBKO  pa3 M3MEHUTCA 3Ta A/IMHA BOJIHbI, €C/IN KUHETUYECKAA SHEePrus
yMeHbLUTCA Ha 20%? OTseT: 2,2:10"°m; 1,12.

3apaaHue 3. Mpu ABUMKEHUN YacTULbl BAOb OCU X CKOPOCTb ee MOKeT BbITb onpeaefieHa C TOYHOCTbIO
(ownbKoi) Ao 1 cm/c. HaTn HeonpeaeNeHHOCTb KOOPANHATbI, €CN YacTULEn ABAAETCA: 1) SNEKTPOH,
2) apobuHKa maccori 0,1r. OtseT: 0,01m; 10%8m.

3apaHue 4. YacTnua HaxoguTca B 6eCKOHEeYHO r1yboKoi 04HOMEPHOM NOTEHLMANIbHOMN UMes
MWHUMa/IbHYIO 3Hepruto. KakoBa BepPOATHOCTb OOHapPyKEHMA YacTULbl B CpesHel TpeTh ambl? OTBeET:
0,6009.

3apaHue 5. OnpeaennTb 4 IMHY BO/IHbI, COOTBETCTBYHOLLYO TPETbEM IMHUN cepun Banbmepa: 1) B
CNeKTpe U3ny4eHun Bogopoaa, 2) B cnekTpe usnydyeHua noHa renva. Oteet: 434Hm, 109HM.

KoHTponbHana pabota Ne 6 «Pusmnka agpa v anemeHTapHbIX YacTULL»

192
3apanue 1. MepBoHayanbHaA macca usotona upuamna . Ir  pasHa m = 5r, nepuog nonypacnaga

75 cyToK. Onpeaennte, CKONbKO AAep pacnagerca 3a 1 cekyHAay B aTom npenapate. CKo/IbKO aTOMOB

3TOro npenapaTa octaHeTca Yepes 30 CYTOK M BO CKOJIbKO Pa3 M3MEHMUTCA aKTMBHOCTb Npenapara 3a 310
1 22

Bpema? OtseT: 1,67-10 % 1,2:10%; 1,32.

3agaHue 2. Agpo bepunnna-7 B-paanoaktueHo no cxeme K-3axeaTa. 3anucatb peakumio. Kakue
YyacTUubl Npu 3Tom 0b6pas3oBanncL?

3agaHue 3. HeliTpMHHOE U3NyYeHne 3Be3bl MOMKET BO3HUKHYTb 3a CHET 06beANHEHUA ABYX NPOTOHOB C
0b6pasoBaHMeM AelToHa. 3anuiumMTe peakumio. Kakme yactuubl ewe 06pasytoTcs B 3TOM peakumm?

3agaHue 4. HaliT sHepruto cBA3n AApa, KOTOPOE MMEET OAMHAKOBOE YMCI0 NPOTOHOB U
HENTPOHOB U paguyc, B NONTOPA pa3a MeHbLUMA paguyca agpa Z Al . OTBeT: °Be, 56,5 M3B.



3apaHue 5. M3 nepBoHa4YabHO CBOOOAHbBIX MPOTOHOB M HEUTPOHOB 0bpa3syeTcs AP0
yrnepoga-12. Kakaa aHeprusa npm aTom BblAeNAeTca, Kak OHa Ha3sbiBaeTca? Ecnu cMHTe3MpoBaTb TakMm
obpasom 1 ryrnepona, To CKOJIbKO BCEro BblAENNUTCA NPU 3TOM 3Heprumn? Kakomy Kosimuectsy HedTu 3Ta
3Heprua skBnBaneHTHa? OTeeT: 92,4 M3B; 740 Ix; 16 T.

BHeayauTOpHas camocToATeibHasA paboTa 06yyaloLmMxcsa BKAOYaEeT B ceba:  n3yyeHue nuTepatypbl no
COOTBETCTBYOLLEMY pa3aeny; pelleHne UHAMBUAYANbHbIX AOMALUHUX 3aay.

MpumepHsbie uHAusudyanbHble domauwiHue 3adaHus (U43)
9 cemecTp

3apaua Ne 1 «kKuHemaTuKa nocTynaTeNibHOro U BPaLLaTeIbHOro ABUMNKEHUAY»

TouKa ABUKETCA NO OKPYKHOCTU PAANYCOM 4 M MO 3aKOHY , rae S — npongeHHbIn NyTb, A=8
m, B=2 M/CZ, t- Bpemsa. Onpeaenntb, B KAKOM MOMEHT BpEMEHM HOPMaJIbHOE YCKOPEHME PaBHO 2 M/CZ.

HaiTh ckopocCTb, TaHFeHLMaIbHOE 1 MOJIHOE YCKOPEHUE TOYKN B 3TOT MOMEHT BPEMEHMU
3apaua Ne 2 «IuHaMKUKa NOCTYyNaTe/IbHOro ABUXEHUA»

Ha 0604 maxoBuKa gnameTpom 60CM HaMOTaH LIHYP, K KOHLYY KOTOPOro NpPMBA3aH rpys ¢ Maccoi 2 Kr.
OnpeaenntTb MOMEHT MHEPLMM MaxXOBMKa, €C/IM OH BPaLLL@ACh PaBHOYCKOPEHHO Noj, AeiNcTBMEM rpy3a,
3a Bpemsa t=3c npnobpen yrnosyto ckopocTb 9 paa/c.

3apaua Ne 3 «[IMHaMmuKa BpaLLaTeIbHOro ABUXKEHUA»

Ha Ban B BMAE UMAMHAPA C FTOPU3OHTANbHOM OCbIO BPaLLEHNA HAMOTaHa HEBECOMAA HUTb, K KOHLY ee
npuKpenneH rpys. Kakyto yrnoByto CKOPoCTb ByAeT MMEeTb Basl CNYCTA 2C NOC/e Havana ABUKEHMUA rpy3a,
ec/in macca Bana 4 Kr, ero paguyc 20 cm, macca rpysa 0,2 Kr, 4eNCTBUEM CUA TPEHUA HA ABUXKYLUMECA
Tesla MOXKHO npeHebpeyb

3apaya Ne 4 «3aKkoHbl COXpaHEeHUA B MEXaHUKe»

[lBa manbix No pasmepy rpysa maccamm m;=10 Kr u m,=15 Kr noaseLleHbl Ha HUTAX OAMHAKOBOM AJ/IUHbI
L=2 M B OAHOI1 TOUKE 1 COMPUKACAIOTCA Mexay co60i. MeHbLMiA rpy3 6bin oTKAOHEH Ha yron a=60° u
oTnyuieH. OnpeaenvTe BbICOTY, Ha KOTOPYIO NOAHUMYTCA 06a rpy3a nocne abconoTHO Heynpyroro

yAapa
3agaya Ne 5 «MexaHuuyecKkue KonebaHua»

Mepuog 3aTyxatolmx KonebaHunin paseH T = 4¢, NorapudmMmnyeckmii AeKpemMeHT 3aTyxaHua 1,6;
HauyasnbHasA dasa pasHa 0. CmelleHNe TOUYKM B MOMeHT T/4 paBHo 4,5 cm. HanucaTtb ypasHeHue
KonebaHUi 1 NocTpouTb rpaduK B Npeaenax Tpéx nepnuoaos

3apaua N2 6 «PenaTmBmucTcKaa mexaHMUKa»

B na6opaTopH0171 cncreme oTcyeTa ogHa U3 AByxX OANMHAKOBbIX YaCTul, C Mmaccoi My NMOKOUTCA, Apyraa
ABUXETCA CO CKOPOCTbIO v=0,8¢c no HanpaB/1eHUIO K I'lOKOFILLI,El\;ICFI YyacTtumue. Onpep,enMTe PENATUBUCTCKYIO
maccy LI,BVI)KVLLI,EIZCFI 4acTulbl B na6opaTopH0|7| cncrteme OTCHETa N €€ KUHETUYECKYHO SHEPTULO



3apaua Ne 7 « MKT. Cratuctuueckaa ¢pusmka»

B cocyne o6bemom 20 1 HaXxoaMTCA CMeCb BoAOPOAa U renna nof AasneHnem 2 atm. Obuan macca
cmecn 5. MSBECTHO, YTO CpeaHAA KNHeTUYeCKaA aHeprna Noctynate/ibHOro AsnxXeHna mos1eKya cmecu
rasos pasHa 0,038 3B. Bo CKO/IbKO pa3 OT/INYAOTCS MacCbl BOAOPOAA U Frenna B CMecnu?

3apauva Ne 8 «MpeanbHbiit ras»

3 MmoAA a30Ta NNOTHOCTbIO p:1,25Kr/M3 M30XOPHO Harpenu Tak, YTo ero gasaeHne n3MmeHuNachb 1,1'105
Ma go 1,6:10°Ma, a 3aTem M306apHO CxKanu A0 nepBoOHaYvasibHOW TemnepaTypbl. Onpeaenure
TEMNEPATYPbI B KAXKAOM U3 TPEX ONUCAHHbIX COCTOAHMI U KOHEYHbIN 06bem rasa. M3obpasute rpadpumkm
3TUX NPOL,ECcCoB B KoopanHaTax P-T

3apauya Ne 9 «lepBoe Hayano TepMOAUHAMUKUN»

B pesynbTate n3oTepmMmnYecKoro paclimpeHms asota maccot m=0.2krnpu temnepatype T=280 K 06bem
ero ysenunuymeaetca B 2 pasa. Onpegenntb: 1) paboTy A, coBepLIEHHYIO Fa30M NpU paclnpeHuu; 2)
nsmeHeHue AU BHyTpeHHel sHepruu; 3) KoAnYecTso Ten1oTbl Q, NoyYeHHOEe ra3om

3apaya Ne 10 «Bropoe Hayano TepmoguHaAMUKU»

Kycok nbaa maccoit m =200r, B3ATbI Npy TemnepaType t; = -10C°, bbin HarpeT go TemnepaTtypsbl t, =0C° u
pacnnaB/eH, noc/e yero obpasosasLluanca Boda bbiaia HarpeTa 4o TemnepaTypbl t3= 10C°. Onpeaenntb
n3meHeHue AS sHTPONUK B XO4€ YKA3aHHbIX NPOL,ECCOB.

3apaua Ne 11 «9nekTpocraTuKa»

dneKTpMyeckoe nose co3gaHo Asyma 3apagamu ;=10 HKa n q,=-20 HKn, HaxopAWMMmMCA Ha
pacctoaHmm d=20 cm apyr ot gpyra. OnpeaennTb HaNnPAXKEHHOCTb NOAS B TOYKE A, yAafieHHOW OT
nepBoro 3apsaaa Ha pacctosHue r;=30 cm 1 OT BTOPOro Ha r,=50 cm. PaccunTtatb paboTy, KoTopyto
HeoBX0AMMO COBEPLLIUTL, YTOBbI NEPEHECTH TOUEUHbIN 3apag, 0o=5-10" Kn 13 Touku Haxoasawmiica
nocepeanHe Mmexay 3apagamm B TOUKY A.

3apaua Ne 12 «MocToAHHDIN 31EeKTPUUYECKUIA TOKY

Ha pwuc. 3.1. £,=1,0 B, £,=2,0 B, €5=3,0 B, r;=1,0 Om, r,=0,5 Om, r3=1/3 Om, R;=1,0 Om, R3=1/3 Om.
Onpepgenute: 1) cunbl TOKa BO BCEX YYaCTKax Lenu; 2) TeN0BYO MOLLHOCTb, KOTOpan BblAeNSeTcs Ha
conpoTtusneHuu Rs.

R £a, 172

nwr 571



3apaua Ne 13 «9nekTpomarHeTusm»

Mo aAByM 6GECKOHEYHO AJIMHHbBIM NPAMbIM Napasie/ibHbIM NPOBOAAM, HAXOAALWMMCA Ha PACCTOAHUMU
R=10,0 cm gpyr oT Apyra B Bakyyme, TekyT Toku 1;=20,0 A 1 1,=30,0 A 0gMHAKOBOro HanpasaeHUA.
Onpeaennte MarHUTHYIO MHAYKUMIO NoAs B, co3gaBaeMoro Tokamu B TOUKaX, 1eXKalunx Ha Npsimoli,
coeaumHawLmMx oba nposBoaa, ecau: 1) Touka C NeXUT Ha paccTosiHUK r=2,0 CM 1eBee 1eBOro NPoBoAa;
2) Touka [l nexxut Ha pacctosHMmM r,=3,0 cM NpaBee NPaBoro NPoBoAa; 3) Touka G NIeXKMUT Ha PAaCCTOAHUM
rs=4,0 cm npasee neBOro NpoBoAa.

3apaua Ne 14 «9nekTpomarHeTusm»

INEeKTPOH, YCKOopeHHbIM HanpaxeHnem U=200 B, BnetaeT B 04HOPOAHOE MAarHUTHOE MoJie C MHAYKUMEN
B=0,7-10" Tn nepneHaANKYNAPHO CUA0BLIM IMHUMAM.  HalTun pagmyc OKPY»KHOCTU, MO KOTOPOA
OBU}KETCA 9NEeKTPOH B MarHMTHOM noJsie n nepuog ero spaweHua. Oteet: R=0,68 m; T=5,1-10'7 c.

3apaua Ne 15 «9nekTpomarHUTHaAA UHOYKLMUA»

MpoBoAALWMIA NAOCKUIA KOHTYP, MMetowmnii GopmMy OKpYKHOCTM paaumyca r = 0,05 m nomeleH B
OZHOPOAHOE MAarHUTHOE NoJe TakK, YTO IMHUWN MAarHUTHOM MHAYKLWKW NOAA HanpasaeHbl
nepneHANKYNApPHO NJAOCKOCTU KOHTYpa. ConpoTtusneHmne KoHTypa R =5 Om. MarHutHaa nHayKkuma
MeHseTcAa no 3akoHy B = kt, rae k=0,2 Ta/c. Onpegenute: a) 3.4.C. UHAYKLUUK, BO3HUKAIOLLYIO B 3TOM
KOHType; 6) cMny MHAYKLMOHHOIO TOKA; B) 3apA4, KOTOPbIN NPOTeYeT No KOHTYPY 3a nepBble 5 cekyHA,
NU3MeHeHuA Nons.

10 cemecTp
3apaua Ne 16 «MHTepdepeHLMA cBeTa OT TOYEYHbIX UCTOYHUKOB»

B onbiTe KOHra Ha NyTM 04HOTO M3 MHTEPdEPUPYIOLLMX yHeli NOMeLLLaNach TOHKAA CTEKNAHHAA
NIaCTUHKA, BCIeACTBME Yero LieHTPpasibHaA CBET/NasA No10Ca CMeLLaiach B NO0XKeHNe NepBoHaYa bHO
3aHATOe NATOM CBET/I0N NONOCOMN(He cunTan LeHTpanbHoM). Jlyd nagaeT Ha NAACTUHKRY
nepnenauKynapHo. MoKasaTeNb NpenoMAeHUA NAACTUHKM n=1,5. [lnanHa BosHbl A=6-10" m. Kakosa
TOJ/ILMHA NAACTUHKK?

3apaua Ne 17 «AHTepPpepeHLmna cBETA B TOHKUX MJIEHKAX»

MnocKkonapannenbHaa CTEKAAHHAA NAACTUHKA TOAWMHOM d=1,2 MKM U C NOKa3zaTesnem npenomaeHus
N-=1,5 NomelleHa mexay ABYyMA cpedamu C NoKasaTensmmu npesomaeHua ny n n,. CeBeT ¢ ANMHOM
BO/IHbI A=0,6 MKM NagaeT HOPMa/ibHO Ha NAACTUHKY. OnpeaennTe oNTUYECKY Pa3HOCTb X043 BOJH,
OTPa’KEHHbIX OT BEPXHEMN N HUXKHEN NOBEPXHOCTEN NAACTUHKM U onpeaenmnTe, yCuneHne nim
ocnabneHne MHTEHCMBHOCTU NPOUCXOANT NPU UHTEPdEPEHLUMUMN B CAEAYIOLLMX CAYYasaX: a) N1<n<n,; 6)
n,<n>n,

3apgaua Ne 18 «Andpakuua PpeHena»

Hangute paguycbl nepsbix Tpex 30H PpeHensa aaa naoCKOn BOHbI, €C/IN PACCTOSIHUE OT BOJIHOBOM
NMOBEPXHOCTU A0 TOYKM HabaoaeHua 1 m. [InnHa BosHbl A=500 HM.

3apaua Ne 19 «Audpakuma ®payHrodpepa»

HalTn HanboNbLLIMIA NOPAAOK CNEKTPA ANA KEeNTON NNHUMN HAaTPUA C AJIMHOM BOSIHbI A=589 HMm, ecin
NocTosiHHaA AndpakuMoHHON peleTkn d=2 MKM. CKO/IbKO BCEro MakCMMyMOB AaeT 3Ta pelleTka? MNog
Kakum yrnom ¢ Habntogaetca nocnegHUin makcumym?



3apaua Ne 20 «Monapusaumna ceeta»

Yron mexagy naoCKOCTAMM NPONYCKaHUA ABYX NONAPU3ATOPOB paBeH 50°. EcTecTBEHHbI CBeT, Npoxo A
yepes Takylo cuctemy, ociabnaertca B 8 pas. [peHebperas noTepamu CBeTa NPU OTPAXKEHWUMU,
onpeaenntb KoapdMUNEHT NOrAOLLEHNA CBETA B NOAsipU3aTopax

3agaua Ne 21 «dotoadppekT»

OnpenenvTb HaMMeHbLUNIN 334ePKUBAIOLLMIA NOTEHUMAN, HEOBXOANUMBIN ANA NPEKPALLEHNA SMUCCUM C
noBepXxHOCTN GOTOKATOAA, EC/IM OH OCBELLAETCA U3TYYEHUEM C A/MHON  BOAHbI 0,4 MKM, a KpacHas
rpaHuua aAna matepmana Katoga pasHa 0,67 MKm

3apauya Ne 22 «Tennosoe Usny4yeHue»

YepHoe Teno Harpenn ot tTemnepatypbl 600K ao 2400K. Bo ckonbKo pa3s yBesanuymaacb obuias Tensosasn
3Heprua, nsnydyaemasa Teom? Ha CKoNbKo 3MEeHMNACh AJIMHA BOHbI, COOTBETCTBYHOLLASA MAaKCUMYMY
3HEPruUM U3NYHEHMA U CNEKTPA/IbHBIN COCTaB U3/y4eHunA?

3apgaua Ne 23 «3¢pdekt KomntoHa»

®oToH ¢ aHeprueit 1 MaB pacceancsa Ha cBO60AHOM MOKOMBLLEMCA 3/IEKTPOHE. HaliTU KUHETUYECKYo
3HEPruIo 3/IEKTPOHA 0TAAYN, €C/IN B Pe3yNbTaTe pacCeaHns AMHa BOHbI GOTOHA M3MeHUNach Ha 25%

3agayua Ne 24 «dnemeHTbl KBAHTOBOU MEXaHUKN»

Mpwv ABUXKEHUN YacTMLbl BAOIb OCU X CKOPOCTb ee MOXKeT 6bITb onpeaeneHa C TO4HOCTbO (OLUMGKOIZ)

1o 1 cm/c. HaitTn HeonpeaeneHHOCTb KOOPAMHATbLI, eC/IN YacTMLEeN ABNAETCA: 1) 3NeKTPOoH, 2)
ApobuHka maccoit 0,1r

3apaua Ne 25 «YacTuua B noTeHUUanbHOM ame»

CobcTBeHHan (I)yHKLJ,MFI, onucbiBaoWwana COCToOAHNE MUKPOYaCThLUbl B 6eckoHe4YyHo I'I'IY6OKOI7I

.M
v, (x)=Csin —x
noTeHUnaibHOU AMeE LWLNPUHOU B, nmeetT B4 I . V|CI'IO}1b3yﬂ ycnosma HOPMUPOBKM,

onpegenntb  NocToAHHyto C.

3apaua Ne 26 «Atom no Teopumn bopa»

BbluMCAUTb pasnycbl NEPBbIX TPEX OPOUT 3/1IEKTPOHA B aTOMe BO40POAa
3apaua Ne 27 «U3nyyeHne atoma»

Haintu HaM60l'IbLLIYI-O N HAMMEHbLUYK AJIMHbI BOJIH CepUn MNaweHa B CNeKTpe n3nydyeHma sogopoaa.
CpaBHMTb nosy4yeHHble 3Ha4YeHnA C 4/IMHaMn BOJTH BUAMMOTO U3nyvyeHunAa

3apaua Ne 28 «PagnoakTMBHOCTb»

192
MepBoOHayanbHaa macca usotona npuaua 7’ paBHa m =5, nepnoa, noaypacnaga 75 cyTok.

OnpepennTe, CKOMBKO AAep pacnazerca 3a 1 cekyHAy B 3STom npenapaTe. CKO/IbKO aTOMOB 3TOr0O
npenaparta octaHeTcs Yepes 30 CYyTOK M BO CKOJIbKO Pa3 M3MEHUTCS aKTUBHOCTb Npenapara 3a 31o
Bpema?



3apauya Ne 29 «3aKOHbl COXpaHEHUA B AAEPHbIX PeakuUaX»

B ueHTpe cosHUA NpoTeKaeT TepMOAepHan peakuma CUHTe3a reJins U3 Bo40poaa, B KOTOPOU 13
yeTblpex NPOTOHOB 0bpasyeTcsa A4pPo He* n ABa NO3UTPOHA. 3anuwnTe 3Ty peakuuto. Kakume ewwe
yacTuubl obpasytoTca B Her?

3apaua Ne 30 «9Heprua B AaepHbIX peakuuax»

235

Kakoe KonnyectBo U™ «BbiropaeT» 3a rog B A4ePHOM PEAKTOPE C 3/1EKTPUYECKON MOLHOCTbIO 1 BT 1

K.n.Aa.38%? CuuTaTb, YTO pacnajg agep ypaHa nos AencTBUem Tena0BbiXx HEUTPOHOB NPUBOAUT K
06pa3oBaHNIO N30TOMNOB KCEHOHa-141, cTPOHLMA-92 1 TPEX BTOPUYHbIX HEMTPOHOB.

MepeyeHb 80MPOCOB K CEMUHAPCKUM 3AHAMUAM
9 cemecTp

Cemunap Ne 1 "KunHemaTnka ¥ JMHAMHKA MOCTYNATEJbHOT0 M BPAIIATEIbHOIO
JBUKeHHH"
1. Mexanuueckoe npmkenue. Cucrtema orcuéra. MatepualibHasi TOUKA.
2. OCHOBHbBIE KHHEMATHYECKHE XapaKTePUCTHKH: TIEpeMEIIeHUe, TYyTh, CKOPOCTh, YCKOPEHUE:
MOJTHOE, HOpMaJIbHOE, TaHTeHITMaIbHOE. Kitaccuukammst TBHKSHMA.
3. TlocrymarenbHoe aBmxenue. LleHTp macc. BpamarensHoe qBUXEHHE.
4. OCHOBHbIC KHHEMATUYECKUE XapPAKTEPUCTUKU BpaAIaTEIIbHOTO IBUKEHUS: YTOJI IOBOPOTA,
YIJIOBOE MEPEMEILIEHUE, YTIOBbIE CKOPOCTh U YCKOPEHHUE.
5. CBsi3b MEX1Y JIMHEHHBIMH U YTJIOBBIMU XapaKTEPUCTUKHU JABMKEHUsS. PaBHOMepHOE U
PaBHOIIEPEMEHHOE BpaIllaTeIbHOE ABMKCHUS. [IoOHITHE COCTOSHUS (PU3NUECKON CUCTEMBI U
YpaBHEHUS JBUKEHUS.
6. JluHamMuyeckue XapakTepUCTUKU: CUJla , CUJIOBOE MOJIe, Macca, UMITYJIbC.
7. 3axonsl HeloTOHA.
8. Iunamuueckue XapaKTEPUCTUKH BPAIIaTEIbHOTO JBIKEHHUS: MOMEHT CHUIIbI OTHOCHTEIHHO
0oCH, MOMEHT uHepiuu. OCHOBHOM 3aKOH TUHAMUKHU BPAIIaTeIbHOTO JBUKCHUSI.

Cemunap Ne 2 "3akon coxpanenus"
1. 3aKOH COXpaHeHUA UMMNYNbCa, YCI0BUA €70 BbINOJHEHWA.
2. 3aKOH COXpPaHeHMA MOMEHTa MMMNY/bCa, YCII0BUA €r0 BbIMOSHEHUA.
3. Pabora, MomHocTh. PabGoTa rpaBUTallMOHHOW CUJIBI, KOHCEpBATHBHBIE CHIBL. Pabota
pesyapTupyrome cuibl.  KuHetndeckass sHeprus, TeopemMa o0 H3MEHEHUU KHHETHYECKOM
JHEPIUH.
4. 3aKOH COXPaAHEHWA NONHOW MEXaHUYECKOMN SHEPTUM,  YC/I0BUA €r0 BbINOJHEHWUA.

5. CoyaapeHue aByx Ten.

6. CBA3b 3aKOHOB COXpaHeHnA co CcBOMCTBAMM NPOCTPAaHCTBA N BpeEMEHMN.

Cemunap Ne 3 "Kosebanusi u BoJIHBI"
1. dusnyecknin n maTeMaTUYECKUM MaATHUKN.
2. FTapmoHuMyeckne, cBobOAHbIE, BbIHYXAEHHble W 3aTyxalowmue KonebaHua: anddepeHumanbHble,
rpaduKm, XapaKTEPUCTUKM.
fiBNneHue pe3oHaHca u ero pusmyeckas npuposaa. MNpumepsl.
BonHa. BM,CI,bI BOJIH. MexaHun3m 06p33083HMH MeXaHN4YeCKUX BOJTH.
3ByKOBaFI BOJIHA. MexaHu3sm 06pa3OBaHMFI 3BYKa B rasax.
Bo/iHOBOE ypaBHeHMeE.
Ctosavan BosiHA. MexaHu3m 06pa3oBaHMsA. YpaBHEHWE CTOAYEN BOIHbI.

Noubkuw



Cemunap Ne 4 "CraTncrnyeckne MeTOAbI ONMUCAHUA MaKpocucrem"
BeposaTHOCTH OSIBIIEHUST JUCKPETHOM M HEMPEPHIBHOM CITy4YalHbIX BEJIMYHH.
DyHKIHUA pacCHpENeIICHAs BEPOATHOCTEN. Y CIIOBUE HOPMUPOBKHU.

Cpennee u Hanbosee BEpOATHOE 3HAUCHUE CITYYalilHON BEJIMYUHBI.
Cratuctuueckue Metoibl. OCHOBHBIE TIOJOKEHUS CTATUCTUYECKON (DU3UKH.
Pacnpenenenune Makcseiuia, ['aycca, bonsumana.

s E

Cemunap Ne S "TepmoanHnamMuveckne MeTOIbI ONMCAHUSA MaKpocucTem'"
VYpaBHEHNE COCTOSIHUS UACAIBHOIO ra3a.
PacnpegeneHuve aHeprum no creneHam cBoboabl. CpeaHAs SHEPTUA MONEKYbI.
TennoemKoctb. MonApHasa 1 yaenbHaa TeNI0eMKOCTU. YpaBHeHne Maliepa.
BHYTpeHHAA 3Heprusa Kak GyHKLMA cOCTOAHUA cucTeMbl. PaboTa Kak GpyHKLMA npouecca.
IlepBoe Ha4asIO TEPMOJUHAMHUKH.
N3omporieccrl: UI30TEPMUUECKHI, H30XOPHUUECKUH, N300apUUeCKHil, alnadaTHICCKUN,
MOJIUTPONUYECKUH.
7. DOutponus. CBONCTBA 3HTPOINU U30JIMPOBAHHON CHCTEMBI.
8. BTopoii 3aKk0H TepMOIMHAMUKHU.
9. Huxn Kapro. K.m.x. mukira Kapho.

Sk wNE

CemuHap N2 6 "InekTpocraTuueckoe none"

DNEeKTpOoCTaTUYECKOE Nose. DNeKTPUYeckuit 3apag,. 3akoH KynoHa.
HanpAaxeHHOCTb aneKkTpocTaTu4eckoro nona. MpuHUmMn cynepnosnumnm.

lMoToK BekTOpa E. Teopema laycca.

MoTeHUMaNnbHOCTb 3N1EKTPOCTAaTUYECKOrO NoaA. Teopema 0 UUMPKYNALUN.

CBA3b MeXKay HaNPAXKEHHOCTbIO U NOTEeHLMAIOM.

FeomeTpuyeckoe onmcaHme nona. Cunosble AMHUU. SKBUNOTEHUMAbHbIE NOBEPXHOCTW.

ouhkwnNRE

CemuHap N2 7 "ToCTOAHHbIN TOK. Llenn noctoaHHOro ToKa"

dneKTpuyeckuin Tok. MNOTHOCTb TOKa. YpaBHEHWE HEMPEPbIBHOCTY.
3akoH Oma ana o4HOPOAHOrO yYacTKa wenu.

ConpoTusneHune npoBoaHUKa. CoeanHEHWE CONPOTUBAEHUA.

3akoH Oma anAa HeoAHOPOAHOrO yvyacTKa uenun. CtopoHHue cunbl. 34C.
Mpasuna Knpxroda.

MoLHOCTb TOKa. 3akoH [xkoyna-/leHua.

ok wnNE

CemuHap Ne 8 "MarHutHoe none. dN1eKTPOMarHUTHaA UHAYKLMA"

1. NCTOYHUKM MArHUTHOrO nons. MarHMTHOE noJjie ABUXKYLLLErocA 3apasa U NPoBOAHUKA C TOKOM. 3aKOH
bno-Casapa.

2. MOTOK W UMPKYyNAUMA BEKTOPA WHAYKUMM MArHUTHOro nond. Teopema laycca u Teopema o
LMPKRYNALUN.

3. Cuna JlopeHua. [IBUKEeHWE 3apAXKEHHOM YacT1LLbl B MarHUTHOM MoJe.

Cunna Amnepa.

3aKOH 3N1eKTPOMarHMTHon nHaykumm ®apagesn. NMpasuno fleHua.

BuxpeBoe anieKTpmyeckoe nose.

ABneHne camomHayKumn. MHAYKTMBHOCTb. ConeHomna,

No vk



10 cemecTp
CemuHap N2 9 "UHTtepdepeHuua u gudpakums ceeta”

DNeKTPOMarHUTHbIE BO/HbI.

KorepeHTHOCTb U MOHOXPOMATUYHOCTb CBETOBbIX BOJIH.

NHTepdepeHuma cBeTa OT ABYX UCTOYHUKOB.

NHTepdepeHUMA cBETA OT NIOCKOMNAPANNENIbHOM NAACTUHKM.

NHTepdepeHuMa cBETA OT NIACTUHKM NepemMeHHON ToNwmHbl. Konbua HbloToHa.

MpumeHeHne nHTepdepeHLMn cBETa.

fiBneHne andparkumm. OcobeHHOCTb AudpakuMM CBETOBbIX BOAH. [Audpakuma PpeHena wu

®payHrodepa.

8. MpwuHumn MolireHca-PpeHens. YnpoLLeHMe BbIYUCAEHNI C MOMOLLbIO BEKTOPHOM AMarpaMmbl.

9. Andpakruua PpeHena Ha Kpyrnom oTBepcTun. 3oHbl PpeHens.

10.Andpakuma dOpayHrodpepa Ha y3KON NPAMOAMHENHON LWeAn. YCNOBUA MaKCUMyMa U MUHUMYMa.
3aBMCUMOCTb MHTEHCMBHOCTU CBETA OT Yrna Andpakumm.

11.AndpakumoHHana peweTka. OCHOBHbIE XapaKTEPUCTUKM ANPPAKLNOHHOM peLleTKU. YCIoBuMA rnaBHbIX

MaKCMMYMOB 1 MMHUMYMOB U A06aBOYHbIX MUHUMYMOB.

Nou,k,wNnpeE

CemuHap N2 10 "Nonapusauyms cseta"

1. NMonapusaums ceeta. EcTecTBeHHbIN M NOAAPMU30OBaHHbINM CBET.

2. Monapusauma ceeTa Npu OTPAXKEHUM U NpenomieHun. 3akoH bproctepa.

3. MNonspusauma npu ABOMHOM nydenpenomneHmn. CeoicTBa OO6bIKHOBEHHOIO M HEOObIKHOBEHHOIO
Ny4yen.

4. MNonapusaumoHHble Npusmsbl. Mpusama Hukona.

5. 3akoH Mantoca. AHanAn3 N0AAPU30BAHHOIO CBETA.

6. ONTMYecKM aKTMBHbIe BellecTBa. BpalweHne NA10CKOCTN Nnoaapmsaumm ceeTa.

CemuHap Ne 11 "KsaHTOBas onTuKa"

1. Tennosoe u3ny4yeHne abcontOTHO YepHoro Tena. 3akoH CtedaHa — bosbuMaHa. 3aKOH CMeLLEeHUS
BuHa.

2. KopnycKynapHO-BOJIHOBOM Ayann3m cBeTa. IHeprua u umnynabc potoHa. JasneHue ceeta.

3. ®oToaddeKT. 3akoHbl oToaddekTa. Popmyna INHLWTENHA.

4. 3¢dekt KomntoHa. Popmyna KomnToHa.

5. BonHoBble cBOMCTBA YacTuL,. [MHa BoAHbI ae bpoina. MpuHumn HeonpeaeneHHocTw eii3eHbepra.

CemuHap N2 12 "CrpoeHue atoma"

Mogenu atoma. NnaHeTapHasa mogenb aToma.

Moctynatsl bopa.

N3nyyeHne aToma BOLOPOAA M BOAOPOLONOA06HbIX cucTem. CneKTpasibHble cepum.
®opmyna banbmepa.

CneKTpbl MHOIO3/1IEKTPOHHbIX aTOMOB. 3aKoH Mo3nu.

ukhwnN e

CemuHap N2 13  "OcHOBHbIe N0JI0}KeHWUA KBAaHTOBOW MeXaHUKKn"

1. KBantoBele coctosiHus. BonHoBas QyHkuus u ee ¢usnyeckuil cMmbichn. [IpuHImm
cyreprno3uruu. YpapHenue LlIpeauHrepa, KBAaHTOBBIC YPAaBHECHUS IBUKCHHUS.

2. HekoTopsle 3a/1a4l KBAHTOBOM MEeXaHUKU. YacTuia B 0ECKOHEUHO IITyOOKOW MOTEHIIHATBEHOMI
sme. KBaHTOBaHME YHEPIUU.



3. KBaHTOBble uYMCna, XapaKTepusylolMe MOJOKEHNE 3N1eKTPoHa B aTtome. KBaHTOBaHWe 3Hepruu.
KBaHTOBaHWe MOMeHTa nmnyabca. CluH 31eKTPoHa.

4. Cxema aHepreTMYecKkunx ypoBHel aToma Bogopoaa. NMpaBuna oTbopa npu aTOMHbIX Nepexoaax.

5. I'paHMIIBI TPUMEHUMOCTH KBAaHTOBOM MEXaHUKH.

CemuHap N2 14 "ArtomHble agpa, UX cBoiicTBa. PaanMoaKkTMBHoOCTL"

flBneHne pagMoaKTUBHOCTU.

OCHOBHOWM 3aKOH paAM0aKTUBHOIO pacnaaa. PagnoaktueHble paabl.
CocTaB 1 XapaKTepMUCTUKM aTOMHOTO A4pa. AgepHble CUAbI.
KanenbHasa 1 obonoveyHaa mogenu agep.

Macca v sHeprua csasu aapa. YaenbHasa sHeprua csasun. Pagnyc aapa.

vk wN e

CemuHap Ne 15 "flgepHble peakuun"

1. ApepHble peakuuu.

2. JHeprusa a4epHON peakLmu.

3. YpaBHeHMe Wn 3HepreTUyeckoe ycnosue o-pacnaga. CeAsb 3sHeprMn o-yactuubl € Nepuoaom
nosnypacnaga. TyHHenbHbIn 3pPeKT Npu a-pacnage. CNekTp o-4actul,

4. XapaKTtep cnekTpa y-usnydeHus. MNpoueccbl B3aMMoaencTBMA Y-KBaHTOB C BELL,ECTBOM. 3aBUCMMOCTb
WHTEHCUBHOCTU Y-U3/lyYeHWA OT TOJLMHBLI €n0A BewecTBa. CpaBHeHMEe MPOHUKaloLWen cnocobHocTH
Pa3INYHbIX BUAOB U3NTyYeHUA.

5. Tpu Buaa B-pacnaga. IHepreTMYecknin cnektp P-yactvu. MMnoTesa HEUTPUMHO. 3aKOHbI COXPaHEHUs
npu B-pacnage. /lentoHbl. JIENTOHHbIV 3apA4,



HpI/IJIO)KeHI/Ie 2. OIIeHO‘IHI)Ie cpeacrsa 414 IIpoBEACHU A l'IpOMe}KYTO‘-IHOﬁ aTTrecraimumnu

a) NhaHupyemble pe3ynbraTbl 06yyeHUA M OLEHOUYHbIE CPpeacTBa AN1A NpoBeaeHUA NPOMEXKYTOUHON aTTecTauum:

Kog
KoMneTeHumu

MHANKaTOp AOCTUMKEHMUA
KOmMeTeHuun

OueHouHble cpeacTsa

NK-1:CnocobeH peann3oBbiBaTtb ﬂe,an'OI'VI‘-IECKMVI npouecc € Cno/JZib3oBaHUEM CoOBpeMeHHbIX 06pa3OBaTEI1beIX TEeXHOJIOrUii B OopraHusauuAax cpeagHero 06LIJ,EI'O

obpasoBaHuna

MK-1.1

OueHnBaET NeaarormMyeckyto
CUTYaLMIO C NO3MLUK
HeobX0AMMOCTU N BO3MOMKHOCTU ee
KoppeKumnmn

MepeueHb TeopeTMUECKMX BONPOCOB K 3aveTty( 9 cemecTp):

1. KwuHemaTMka noctynatenbHoro AsuikeHua. [oHATME paauMyc-BEKTOPa, CKOPOCTU W YCKOPEHMA.
HayanbHble ycnosus. Mpamas n o6paTHaA 3a43a4M MEXAHUKW.

2. [BuKeHMe N0 OKPYXKHOCTW. Yron NoBOpOTa, YrA0Bas CKOPOCTb U yrioBoe yckopeHue. CBA3b YrioBbIX U
NIMHENHbIX BEIMYMH,

3. KpwuBonuHeliHoe auxeHue. TaHreHUManbHOEe M HOPMasibHOe YcKopeHue. losiHoe ycKopeHue. Yron
MeXAyY CKOPOCTbIO N YCKOPEHMEM.

4. WNHepumanbHble cuCTeMbl oTcyeTa. MOHATME CUAbL, MacCbl M MMNyAbca. OCHOBHOW 3aKOH AMHAMMKMK
NOCTYNaTe/IbHOIO ABUNKEHMS.

5. MomeHT mmnynbCa U MOMEHT CWUJIbl OTHOCUTENbHO TOYKMU. OcHoBHOE ypaBHeHNe OUHAMUKU
BpawaTenbHOro AsnxeHuAa.

6. BpalleHMe BOKpYr HEMoABUMKHON ocu. MOMEHT MHepumMKu. PacieT MOMEHTOB MHEPUMM MPOCTbIX Tes.
Teopema LWtelHepa.

7. 3aKoHbl COXpaHeEHNA B MeXaHUKEe. 3aMKHyTaF| cMcTema. 3aKOoHbI COXpaHeHUA mmnysibCa U MOMEHTA
nmnynbca.

8. Pabotawu MOLLHOCTb. KMHEeTMYECKaA aHeprma NoCTynaTesIbHOro M BpaLLaTe/IbHOro ABUXKEHUA.
9. KoHcepBaTuBHbIe cunbl. [loTeHUManbHaA sHeprma. 3aKoH COXpaHeHUA NONHOM MeXaHMYeCcKom IHeprun.

10. [Ba cnocoba onucaHus B3aumogencTeusn. [BUMKEeHWe 4YacTULbl B O4HOMEPHOM CTaLMOHApPHOM Mofe.
CBsi3b MeXKAY CUI0MN U NOTEHLMAIbHON SHEPTUEN.
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11. FapmoHuyeckne KonebaHua. AMNANTYZa, YacToTa, HayYanbHaa ¢asa. MaTtematyecknin n GusnyecKuit
MAATHUK. DHEPTUA FaPMOHUYECKNX KoebaHUA.

12. 3aTyxatowme KosebaHMA. XapaKTepUCTUKM 3aTyXaHWA. IHeprua 3aTyxatlowmx KonebaHui.

13. Obuwee NoHATME O BOSIHAX. XapaKTEPUCTUKM beryLen BosiHbl. BoNHOBOE ypaBHEHME MI0CKOM BO/HbI.

14. HanorkeHwue ynpyrux BosH. CTosuyas BosHa U ee ocobeHHocTu. KosiebaHne HaTAHYTOM CTPYHbI.

15. Makpocuctema. MMKPOCOCTOAHUE M MAKPOCOCTOAHWE cucTembl. CTaTUcTUYecKkuin nogxon. MNoHsaTue
BEPOATHOCTU U CPeAHEN BE/IMUYMHDI.

16. PacnpegeneHne MoJIeKyn MO MOAYyN0  CKopocTM. Haumbonee BepoATHan, cpedHas U
cpeaHeKBaApaTUYHasA CKOPOCTU.

17. Mopenb vaeanbHoro rasa. [aBneHne M TemnepaTypa € TOYKM 3PEHUA MONEKYNAPHO-KMHETUYECKOM
Teopun. YpaBHEHME COCTOAHMA UAEANbHOTO rasa.

18. PacnpepeneHne MoNeKy/n MAEANbHOrO rasa Mo BbiCOTE B MoJsie Taxect 3emnun. BapomeTpuyeckas
dopmyna.

19. MoHATMe cTeneHeh cBOoOOAbI MOAEKY/bl. Teopema O paBHOpacnpeneseHUM SHEPrMM Mo CTeneHaAM
cBobopl.

20. BHyTpeHHAs sHeprua Kak GyHKUUA COCTOAHUA cucTemMsbl. MNepBoe Hayano TepMoaANHaAMUKMN.

21. Paborta Kak dyHKUMA npoLecca. M30Xxopnyecknini, 13obapuueckuini n M3oTepMmUIYeCcKmii NPOLLECCHI.

22. TMoHATME TeNN0EeMKOCTU. TENI0EMKOCTb NPU N30XOPUYECKOM U M30bapuyeckom npoueccax. MoctoaHHas
agnabaTbl.

23. AguabaTtnyeckuin npouecc. [lepBoe Hayano TepmoAMHAMUKU ANA  aauMabaTMyeckoro npouecca.
YpasHeHwue lNyaccoHa.

24. Uuknunuecknit npouecc. KoadpdpuumneHT nonesHoro AeicTBUA TENNOBOW MaLLMHbI.

25. Uukn KapHo. Teopema KapHo. TepmoamHamuyecKas LWKana TemnepaTyp. TpolHas Touka BoAbl Kak
penepHas To4Ka.

26. Cunbl B3aMmopencTsma B npupoge. IdnekTpoctatyeckoe nose. 3akoH KynoHa. HanpsaxeHHOCTb
3NEeKTpOCTaTUYECKOro noas. MpuHLMN cynepnosmumm.

27. Cunosble NMHU. MOTOK BEKTOPA HANPSXKEHHOCTU SNEKTPOCTaTUYecKkoro noas. Teopema laycca.

28. MoTeHuman. Teopema o0 LMPKYAALUM BEKTOPA HANPSAXKEHHOCTU SNEKTPOCTaTUYECKOro noas. CBA3b MeXKay
HanpPsXeHHOCTbIO M NOTEHLNANIOM.

29. 3neKktpoemKocTb. KoHgeHcaTopbl. CoeaMHEHME KOHAEHCATOPOB. DHepPrus  KOHAEeHcaTopa. DHeprus
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3/1eKTPMYECKOoro nona.

30. 2neKTpuyeckuii ToK. MNOTHOCTb TOKa.

31. ConpoTuBneHue NPoBOAHUKOB. CTOPOHHUE CUIbI.

32. NMpasuna Knpxroda ana pacyeta passBeTB/eHHbIX Lenei. MolHOCTb ToKa. 3aKkoH Jxoyna-/leHua.

33. MpuHUMN cynepnosnumm MarHMTHbIX nonen. 3akoH brno-Casapa.

34. Cwuna lopeHua. Cuna Amnepa.

35. 3aKoH aneKkTpomarHuTHOM nHaykuum ®apagesn. Npasuno fleHua. Buxpesoe anekTpuyeckoe nosne.

36. flBneHne camoMHAYKUMU. MHAYKTUBHOCTb. DHEPIUA KOHTYPa C TOKOM. DHEPrus MarHMTHOro noas.

37. dnekTpuuyeckoe nose B BewecTse. lNonapusaumsa ANINEKTPUKA. BEKTOpP 31EKTPUYECKOro CMELLEHUS.
AnanekTpuyeckaa NPOHNLLAEMOCTb BELLECTBA.

38. MarHutHoe none B Bewlectse. HamarHMYeHHOCTb. HaI'IpFI)KEHHOCTb MarHMTHoro nona. MarHuTHaa
NPOHNLLIAEMOCTb BELLECTBA. CbeppOMaI'HeTMKM.

IMepeyeHb BONMPOCOB K 3a4eTY (10 cemecrp):

1. SneKTpomarHuUTHble BOJIHbI. BonHOBOE ypaBHeHMe. CBOMCTBA 3N1EKTPOMArHUTHbIX BOJTH.

2. NnocKkas 31eKTPOMarHWTHas BOJIHA W €€ OCHOBHbIE XapPAKTEPUCTUKU. IHEprus M UMMy/bC
3N1eKTPOMArHMTHOM BOJIHbI.

3. EcTecTBeHHbI M NOAAPU30BaHHLIN CBET. 3aKOH Mantoca.

4. Yron BprocTepa.

5.  LWUKana 3NeKTPOMarHuTHbIX BoIH. OCOBEHHOCTM OMTUYECKOro AmanasoHa. lNokasatenb NpenomaeHus
cpeapbl.

6. KorepeHTHble BOMHbI. UHTepdepeHUMs CBETOBbIX BOJIH.

7. OnTnyeckas pasHOCTb xoza. CBA3b ONTMYECKOM PAasHOCTM XO4a ABYX BOJIH C pasHOCTblo $a3 mexay
HUMW. YCNOBUA MaKCMMYMA U MUHUMYMA.

8. Cxema HOHra gna HabnogeHua nHtepdepeHLmu.

9. WUHTepdepeHuMs B TOHKMX NaeHKax. HabatogeHne Konew, HoloTOHa B OTPaXKeHHOM M NPOXOAALLEM CBETE.
10. AsneHne andpakuuu.

11. [OndpaKumMoHHaa pelueTKa Kak COBOKYMHOCTb KOHEYHOIO YMCAA Lenen.

12. Tennosoe nsnyyeHue Tena. 3akoH CtedpaHa-bonbumaHa. 3aKoH cMmelleHMaA BuHa. TunoTtesa MaaHKa.
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13. ®doToaddeKT. 3aKoHbl CTonetosa. Popmyna IiMHLWTENHA.

14. doToHbIl. laBneHune ceeta. KopnycKkynapHoO-BOSHOBOW Ayann3m cBeTa.

15. BosHoBble cBOWMCTBa YacTul,. [MHa Bo/IHbI Ae Bpoiins. dKcnepumeHTanbHble NOATBEPKAEHUS TMMNoTe3bl
ae bpoina.

16. MnaHeTapHaa moaensb atoma. Moctynatsl bopa.

17. CneKTpasbHble cepun aToma Bogopoaa. 06obuieHHaa dopmyna banbmepa.

18. 3neKTponpoBOAHOCTb METANNOB U MNONYNPOBOAHMKOB. CBEPXNPOBOAUMOCTb.

19. fAsneHue paanoakTMBHocTU. OCHOBHOW 3aKOH pPaJMOaKTUBHOrO pacnaaa. MoctoaHHas pacnaga. MNepuog,
nosaypacnaga.

20. CocTaB 1 XxapaKTepUCTUKN aTOMHOIO AApa.

21. Macca v sHeprusa cBaA3M aTOMHOTO A4pa. 3aBUCUMOCTb YAE/1bHOM 3HEPrus CBA3M OT MAacCOBOTO Yncaa.
22. fApepHble peakuuun. JHeprusa peakunun. Peakumm aeneHus u cuHTesa agep.

23. PagmoaKktuHble pafbl. OCHOBHbIE 3aKOHOMEPHOCTU O-M3nydeHus agep. AavHa cesoboaHoro npobera
o-4acTuL.

24. Tpw Buaa B-pacnaga. IHepreTMYecKuin cnekTp B-yactuu. HelTpuHo.

25. OcobeHHOCTU y-u3nydeHus agep. MpoxoxaeHne y-KBaHTOB Yepes BELLEeCTBO..

MK-1.2

Pewaet o6pasoBaTeanble 3a4a4un
Ha OCHOBE COBPEMEHHDbIX
O6pa3OBaTe}'IbeIX TEXHOJ/IOMNM

MpumepHbIN NepevyeHb NPaKTUUECKUX 3a4aHUN
1 cemectp

3apaHue 1.To4Ka ABMKETCA B MIOCKOCTM X0y MO 3aKOHY: x = —2t;y = 4t(1—t). HaliTK ypaBHeHne TpaekTopuu

y = f(X) 1 un306pasutb ee rpadunyeckn; BEKTop ckopoct V 1 yCKOPEHUs a B 3aBUCMMOCTM OT

BPEMEHU; MOMEHT BPEMEHM to, B KOTOPbI BEKTOP YCKOPEHWA @ COCTaBAAET Yro Ti/4 ¢ BEeKTOPOM CKOPOCTM

V .OtBeT: y=-x>-2x; V=-2i +4(1-2t)]j, a=-8j,%=0,75c.

3apaHue 2. Teno BpaLLAeTCcA BOKPYT HEMOABUMKHOW OCU MO 3aKOHY ¢ = 2+ 4-t—2-t*. HaitTu: 1) cpegHee

3HaYeHMe YrN0BOM CKOPOCTU (o) 3a NPOMEKYTOK BpEMEHM OT t=0 10 OCTaHOBKM; 2) YII0BYIO CKOPOCTL TeNa

B MOMeHT BpemMeHu t=0,25 c; 3) HopMmasibHOEe YCKOPEHWE TOYKM, HAXOAALLENCA Ha paccToAHUM 1 m oT ocu
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BPALLEHWA B TOT Ke MOMEHT BpemeHu. OTBeT: 2paa/c; 3 paa/c; 9 m/c2.

3apaHue 3. LLlap maccoit m;=4Kr ABUMKeTCA CO CKOPOCTbIo V=5 M/C 1 CTaNKMBaeTcA C LLapoOM Maccoi m, =6 Kr,
KOTOPbIV ABUMKETCA eMy HaBCTpeyy co ckopocTbio V,=2 m/c. OnpeaenvTte CKopocTu Wapos nocae yaapa. Yaap
cyMTaTh abCONOTHO YNPYrUM, MPAMbIM U LieHTpanbHbiM. OTBeT: 3,4 m/c, 3,6 m/c.

3apgaHue 4. Ban B BUAE CN/IOWHOIO UMAKMHAPA Maccoit m;=10 Kr Haca)KeH Ha roOpuM3oHTasIbHYIO Ocb. Ha
UMAMHAP HaMOTaH LWHYP, K CBOOOAHOMY KOHLLYY KOTOPOro NoABELLEHa r’MpsA Maccoli  m,=2 Kr. C Kakum
yCKOpEeHMeMm ByAeT OnycKaTbCA rMpsA, ecu ee NPeAoCTaBnUTbL camoii cebe? OTeeT: 2,8 m/c’.

3apaHue 5. OnpeaennTb Nepmnoa, 4actToTy M HauyasbHyto dasy KonebaHnt TOUKK, ABUMKYLLENCA NO YPaBHEHMIO:
x=A-sinot+7) rae w=2,5m c'l, 1=0,4 c,A=0,02 m. KakoBa CKOpPOCTb TOYKK B MOMeHT BpemeHmn 0,8 c. OTeeT:

T=0,8¢c; v=1,25 ¢ *; V=0,157 m/c.

3apgaHue 6. HallamTe ans razoobpasHoOro asoTa Temneparypy, Npy KOTOPOM CKOPOCTAM MoneKyn v, = 300 m/c
n v, = 600 m/c COOTBETCTBYIOT OAMHAKOBbIE 3HaYeHMA GYHKUMK pacnpegeneHua Makceenna f(V). OTeeT:

_ MV V) g

- - 330 K.
4k In(v, /V,)

3agaHue 7. MigeanbHblii 4BYXaTOMHbIM ra3 06bemom 5 11 1 fasneHnem 10° Ma M30X0pUYECKM Harpenw, B
pe3ynbTaTe Yero cpeaHAA KMHETUYECKana IHeprna ero moaekyn yseandunacob ot 0,0796 aB go 0,0923 sB. Ha
CKOJIbKO MPW 3TOM U3MEHUTLCA AaBaeHWe rasa? B gasbHenwem ras M3soTepmMmMyYeckn paclimpuam 4o
HayanbHOro AasneHua. Onpegennte ob6bem rasa B KoHue npouecca. OteeT: ysenmuuntca Ha 0,16 MMMa; 5,8 n.

3apaHue 8. Onpegenvte KO3OULMEHT TENNONPOBOAHOCTM A a30Ta, ecan KoapPUUMEHT ANHAMUYECKOM
BA3KOCTU N A4/19 HEro npu Tex e ycnosuax paseH 10 mkMa-c. OteeT: A=7,42 MBT/m-K.

3apaHue 9. 12 r a30Ta Haxo4ATCA B 3aKPbITOM cocyge ob6bemom 2 a1 npu Temnepatype 102C. Mocne
HarpeBaHuA AaBNeHne B CocyAe cTano paBHo 10*mm.pT.cT. Kakoe KonmnuecTso Tenna 6bi10 COOBILEHO rasy
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npw HarpesaHun? OTseT: 4,1-10° k.

3apaHue 10. Cmewwann Bogy maccoit m;=5Kr npu temnepartype T,=280 K c Bogoin maccon m,=8Kr npwm
Temnepatype T, =350 K. HaiTtu: 1) Temnepatypy 8 cmecu; 2) usmeHeHue AS sHTponuK, Nnpomcxoasiuee npm
cmewmsanmn. OtseT: 323 K; 0,3 k/K.

3apaHue 11. ToyeuHble 3apAaapbl q;=10 HKA n q,=-20 HKn HaxopATCcA B BO3AyXe Ha pacctoAaHnm 10 cm gpyr oT
apyra. OnpefenvTtb HaNPAXEHHOCTb NOAA B TOYKe A, yAa/NIeHHOM Ha paccTosHMe 6 CM OT MepBOro 1 Ha 8 cm oT
BTOpOro. Kak usmeHuTCcA NoTeHuManbHasA SHePrua B3aMMoaencTBuA 3apagoB, eCiv NepemMecTuTb BTOPOHM
3apAg, B 3Ty TOUKY? KaKyto ANs 3TOro Hy»KHO coBepwnTb paboty? OTeeT: 37,6 KB/M; 12 MKIK.

3apgaHue 12. Tpu NNOCKMX BO3AYLWHbIX KOHAeHcaTopa ¢ eMKocTAMM C1=1,5MKD, C,=7 MKD, C3=2 mKP
coeAMHeHbl NOCAeA0BaTENbHO M NPUCOEANHEHDBI K UCTOYHMKY TOKa. MpM 3TOM 3apsag BTOPOro KoHAeHcaTopa
paseH 14-10™ Kn. a) HaitTi sHepruio sToit 6aTapeu. 6) He OTK/NtO4aA MCTOYHMKA TOKa OT 6aTapem
KOHAEHCaTopOoB, Pa3ABUraloT NAacTUHbI TPETLErO KOHAEHCaTopa, YBE/IMYMBAA PAaCcCTOTHUE MEXKAY HUMMK B 2
pa3a. HainTn nsmeHeHne eMKocTu 1 3apsaga 6atapeun. Oteet: 490 mAK, 0,21 mK®, 0,4 mKn.

3apaHue 13. [1Ba anemeHTa (€,=1,2B,r; =0,1 0Om, €,=0,9 B, r, = 0,3 Om) coeanHEHbI OA4HOUMEHHbIMMU
nontocamu. ConpotmsneHune R coegmHUTeNbHbIX NpoBoaoB paBHO 0,2 Om. OnpeaennTsb cuay ToKa B uenu |
W PA3HOCTb NOTEHLMANO0B HA 3a*KMMAX Kaxaoro ncrouyHunka. Oreet: 0,5 A; 1,15 B; 1,05 B.

3apaHue 14. Kpyrosoit BUTOK pagnycom R=15,0 cm pacnosiokeH oTHOCUTEIbHO HECKOHEYHO A/IMHHOIO
npoBoJa TaK, YTO ero NJI0CKOCTb NapannenbHa nposoay. MNepneHAnKynap, BOCCTAaHOB/AEHHbIN HA NpoBOA, U3
LEeHTpPa BUTKA, ABNIAETCA HOPMAJIbIO K NNOCKOCTM BUTKA. Cuna ToKa B npoBoge |,=5A, cuna ToKa B BUTKE TOKU
[,=1A. PaccTonHMe OT ueHTpa BUTKa 0 npoBoaa d=20 cm. Onpeaenmte MarHUTHYO MHAYKUMIO B LEHTpe
BUTKA. OTBeT: Bo=6,5MKTn.

3aganue 15. MpoBoAALLMIA NAOCKUI KOHTYP, MMetoLWMIA popMy OKpPYKHOCTU paauyca r = 0,05 m nomeLlleH B
O[HOPOAHOE MarHUTHOE MoJie TaK, YTO JIMHUM MAarHUTHOM MHAYKLMM NOAS HanpaB/ieHbl NeprneHanKyAapHO
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MAOCKOCTM KOHTYypa. ConpoTuBiieHMe KoHTypa R =5 Om. MarHMTHasa MHAYKLMUA MeHAETCA No 3aKoHy B = kt,
rae k=0,2 Tn/c. Onpegenute: a) 3.4,.C. UHAYKLUNW, BO3HMKAIOLLYHO B 3TOM KOHTYPE; 6) CMAY MHAYKLMOHHOIO
TOKa; B) 3apAj, KOTOPbI NPOTEYET N0 KOHTYpPY 3a nepsble 5 cekyHA nameHeHus nons. Oteet: 1,6 mB; 0,3 MA,;
1,6 mKn.

3apaHue 16. KaTywka HamoTaHa meaHbIM NpoBogom guameTpom d=0,2 mm ¢ obuiel anmHomn (=314 m u
MMeeT MHAYKTUBHOCTb L=0,5 M. OnpeaenvTts CONpPoTMBAEHWE KaTyWwKK: 1) B Lenun NnocTosHHOTO TOKa; 2) B
Lenu nepeMeHHOoro Toka ¢ yactoton v=50 'u. OTeeT: R=160 Om; R=224 Om.

2 cemecTp

3apaHue 17. B onbiTe KOHra cTeKNAHHAA NAACTUHKA TOMILUMHOM B 2 CM NOMELLAETCA Ha NyTM O4HOrO 13
NHTepdepMpYIOLWLMX Nydelt NnepneHaNKYAAPHO Aydy. Ha CKONbKO MOTyT OTANYATLCA APYr OT Apyra 3HaYeHUA
nokasaTens NPeaoMIEHNA B PA3/IMYHbBIX MECTaxX NAACTUHKK, YTOObI U3MEHEHME Pa3HOCTM X043 OT 3TOM
HEeOAHOPOAHOCTU He NpeBbiwano 1 Mkm? OTBeT: A<n=5-10".

3apaHue 18. MNyyok H6enoro ceeTa NagaetT HOPMaAbHO K MOBEPXHOCTU CTEKAAHHOM NAACTUHKMU  TOJILLMHOWM
d=0,5 mKm, HaxogdALLelca B Bo3ayxe. MokasaTenb npenomaeHna ctekna n=1,5. B pesynbtate nHtepdpepeHLnn
MHTEHCMBHOCTb HEKOTOPbIX BOJIH, A/IMHbI KOTOPbIX IeXKaT B Npegenax Buanumoro cnektpa (ot 400 go 700 Hm),
YyCMANBAETCA Npu oTpaxKeHuun. Onpeaennte ganHbl 3Tnx BoaH. OteeT: 0,6 mkm4 0,43 MKMm.

3apaHue 19. Mnockaa BonHa (A=0,5MKM) nagaeT HOpManbHO Ha Anadparmy c Kpyribim oTBEpCcTUEM
anameTtpom 1,0 cm. Ha KaKom paccTosHMM OT OTBEPCTUSA HA Er0 OCK A0/KHA HAaX0AUTbCA TOUYKA HabatoaeHus,
YyTObObI OTBEPCTME OTKPbLIBaNO: 1) oaHy 30HY ®peHento; 2) ase 30HblI DpeHens? OTeeT: 50; 25 m.

3apaHue 20. HailTv HanboNbLWKMM NOPALOK CNEKTPa ANA KENTON NMHUM HATPUA C AJIMHOM BOSIHbI A=589 HMm,
€C/I1 NOCTOAHHaA AndpPaKLMOHHONM peleTkn d=2mKm. CKOIbKO BCErO MaKCMMYMOB AaeT 3Ta pelueTka? Moa




Koa
KOMMeTeHuMn

NHAMKaTOp AOCTUNKEHMSA
KoMMeTeHU MM

OueHouHble cpeacTsa

Kakum yrnom ¢ Habaogaerca nocnegHnin makemmym? Oteer: 3; 7; 62°.

3apaHue 21. [1Ba nonsipmM3aTopa pacrnofioKeHbl Tak, YTO Yroa MeKay X NJ0CKOCTAMM NPOMNyCKaHUA paBeH
25°. OnpefennTb, BO CKOIbKO pa3s yMEeHbLIUTCA MHTEHCUBHOCTb eCTECTBEHHOTO CBETa NP NPOXOXKAeHUM: 1)
yepes oAuH (nepBsbiii) nonapmusaTop, 2) yepes oba nonapmusaTtopa. KoaddpuumeHT nornolleHma ceeta B
nonsapusatope paseH 0,08. OTeeT: 2,17; 2,88.

3apaHue 22. YepHoe Teno nmeet temnepatypy 3 KK. lpu oxnaxkgeHnm Tena gamMHa BOHbI, NPMX0AALLAACA Ha
MaKCMMYM M3/y4aTeNbHOM CNOCOHBHOCTU, U3MEHMNACL Ha 8 MKM. [JO KaKol TemnepaTypbl OX1aAMN0Ch TeNo?
OTsert: 323K.

3aaaHue 23. Y3KMiN NY4YOK MOHOXPOMATMYECKOTO PEHTTEHOBCKOIO U3/ly4eHMA NagaeT Ha paccenBatoLLee
BeLecTBo. [p1 3TOM A/IMHa BONHbI M3Ny4eHus, pacceaHHoro nog yrnamum 60° u 120°, otanuatotea gpyr ot
Apyra B 2 pasa. CunTtas, 4to pacceaHne NPOUCXOANT Ha CBOBOAHbIX 31EKTPOHAX, HANTU ANUHY BOJIHbI
nagatouiero nsnyvyerHua. Orset: 1,2 nm.

3apgaHue 24. KpacHas rpaHmua  poToaddekta ans  HEKoToporo meTassa pasHa 275 Hm. Haitu: 1) paboty
BbIXOZa 3/IEKTPOHA M3 3TOr0 MeTana, 2) MaKCMMA/IbHYIO CKOPOCTb 3/1EKTPOHOB, BblPbIBAEMbIX U3 3TOFO
MeTa/lsla CBETOM C A/IMHOM BOMH 180 HM, 3) MaKCMMaNbHYO KUHETUYECKYHO SHEPTUIO 3TUX 3/1eKTPOHOB. OTBET:
4,523B; 9,1-10° m/c; 2,383B.

3apaHue 25. IneKkTpoH o0bagaeT KMHeTudeckon aHeprmelt 30 3B. OnpeaennTb 4e6poiNeBCKY0 AANHY BOJHbI
3/1EeKTPOHA. BO CKONbKO  pa3 M3MEHUTCA 3Ta AJIMHA BOJIHbI, €C/IM KUHETUYECKAA SHEPTUA YMEHbLUMTCA Ha
20%? OTseT: 2,2-10""m; 1,12.

3apaHue 26. Mpu ABUKEHUM YACTULbI BAOJIb OCM X CKOPOCTb €e MOXKeT ObITb onpeaesieHa ¢ TOYHOCTbIO

(owmnbKoi) oo 1 cm/c. HatTn HeonpeaeeHHOCTb KOOPAMHATbLI, €CIN YacTMLEen ABnAeTca: 1) 3n1eKTpoH, 2)
v -2

ApoburHka maccoit 0,1r. OteeT: 0,01m; 10 .
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3apaHue 27. Yactmua HaxoanTcs B 6ecKOHEeYHO rnyboKon ogHOMEPHOMN NOTEHUMANbHOM MMea MUHUMANbHYIO
3Hepruto. KakoBa BepOATHOCTb OOHapPYXKeHUA YacTuLbl B cpeaHen Tpetn ambl? OTeeT: 0,609.

3apaHue 28. OnpeaenvTb AAMHY BO/HbI, COOTBETCTBYIOLLYIO TPETbEN NMNMHMM cepumn Banbmepa: 1) B cnektpe
n3ny4yeHMM Bogopoaa, 2) B cnekTpe nsnyyeHua noHa renmsa. OteeT: 434Hm, 109HM.

210
3apaHue 29. Onpenenute nepuoa, nosypacnana U HauyanbHY aKTUBHOCTb BUCMYTa ‘o, Bi , ecnn

M3BECTHO, YTO BUCMYT Maccoi m = 1 r, BbibpacbiBaeT 4,58-10" 8 —vactuy 3a 1 ceKyHay. Bo ckonbKo pas
N3MEHMUTCA aKTUBHOCTb 3a mecAy,? OTBeT: 5 cyToK; 64 pasa.

3apgaHue 30. Aapo 6epunnna-7 B-pagmMoaKTUBHO No cxeme K-3axBaTta. 3anucaTtb peakuuto. Kakue yactuubl
npu asTom obpasoBanunCh?

3apaHue 31. BblumMcanTb B a.e.M. Maccy Agpa °C , y KOTOPOro sHeprma cBA3m Ha OAMH HYK/IOH PAaBHO
6,04 M3B. OtBeT: 10,0135 a.e.m.

3apaaHue 32. ConHeyHasn NOCTOAHHAA AN 3eMU (SHeprMa CONHEYHOro U3/TlyYeHu s, NagatoLLero B
e4MH1LY BpeMEHU Ha eaMHULY Nowaam B nepneHaMKyIApHOM HanpasaeHun) pasHa 1370 Osk/c-m.
Onupanck Ha 3Ty BE/INYMHY, HANANTE, CKOJIbKO NO Macce BOAOPOAA BbIFOPAET EXKECEKYHAHO BHYTPW CONHLa,
€C/IN N3BECTHO, YTO MCTOYHUKOM 3HEPrnK COMHLA ABAAETCA CUHTE3 YeTblpex A4ep Bogopoaa c 06pa3oBaHNeEM
aapa reamns-4. Oteet: 630 maH.T/C.

MK-1.3

OcymecTBisier KOHTPOJIb
pe3yibTaTOB M KOPPEKTHPOBKY
[e/1arOrMYecKoro BO3AeUCTBUS

1. lpuBeauTe NpUMeEpPbI CUA, AAIOLWMX Pa3Hble BUAbI NOTEHUMANbHOW 3HEPrMK. Kakme U3 HUX NPUCYTCTBYIOT
B AaHHOM paboTe? W306pasuTe cxemy 3KCMEPMMEHTANbHOW YCTAHOBKM M YKarKUTE Ha Hel Cunbl,
[AeNCTBYIOLLME Ha BCE TeNa, BXOAALLME B CUCTEMY, B KaXKAbliA MOMEHT BPEMEHM.

2. Kakve BenuUYMHbl MMENN KWHETMYECKas W MOoTeHUMasbHas 3HEepPrus CUCTEMbl «NyAA+MasTHUK» B
Pa3/IMYHbIe MOMEHTbI ONbITa? MpeacTaBbTe CXEMY M3MEHEHUS KUHETUYECKOM M NOTEeHUMabHOW 3Heprum
CcUCTEMBI.

3. [na KaKNMX MOMEHTOB BPEMEHM B [AAHHOM I3KCMEPUMEHTE MOMKHO MPUMEHATb 3aKOH COXPaHEeHUs
MeXaHMYECKOM 3Hepruum, a AN KakMx Helb3A U nodemy? Cxema.
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4. [1na KakMx MOMEHTOB BpemeHn B AaHHOM 3KCNEPUMEHTE MOXHO MPUMEHATb 3aKOH COXpPaHEHUA

nMmnynbcCa, a ANAa Kaknx Henb3Aa n FIO‘-IEMV? Cxema

5. Wcnonb3ys 3aKOHbI COXpaHeHuMa noayunte Gopmyny ona pacyeta CKOPOCTM NoseTa Nyan B gaHHOM pabore.

Ne 4 «UccneposaHue BpaWlaTenbHOINo ABnXeHunAa TBeEPAOro Tesia BOKpyr HEI'IO[],BMH-(HOVI ocun»

1.

KaKkoB xapakTep 3aBMCMMOCTM MOMEHTa MHEPLMM OT PaCCTOAHUA, Ha KOTOPOM HAxXoAWUTCA TeNo OT OCU
BpaleHuna? MNoctpoiite rpadmK 3TOM 3aBUCUMOCTMU.
Kak aKkcneprmMeHTanbHO onpeaensieTcs MOMEHT MHepLUMn Tena B AaHHOoM nabopatopHoi paboTte?
Kakne 3aKOHbl COXpaHeHWs MPUMEHAIOTCA ANA BbiBOAA pacyeTHbIXx dopmyn? Monyuute dopmyny gns
pacyeTa MOMEHTa UHEPLIMM MasTHUKA.
KakoBa 3aBMCMMOCTb YIr/I0OBOrO YCKOPEHWUs Tesla OT MOMEHTA MPWIOXKEHHbIX K HEMY CU/T U MOMEHTa
nHepumu Tena? MoctpoiTe rpadmK JaHHON 3aBUCMMOCTH

Kak Ha maaTHMKe Ob6epbeka moryT 6bITb OnpeaesieHbl Yyr10BOe YCKOPEHME, MOMEHT AeNCTBYHOLMNX CUA U
MOMEHT UHepLUn?
Kak B paHHOW paboTe paccumTbiBaeTCs MNOrPeWHOCTb OnpeaesieHMs MOMEHTa WHepuumn Tena
OTHOCUTENbHO NPOM3BOJIbHOM OCK BpaLLeHUa?
MpoAeMOHCTPUPYITE BO3MOXHOCTb NpUMeHeHus cpedbl Microsoft Excel (uan agpyron cpeppl) gns
06paboTKKN IKCNEPUMEHTANIbHBIX AAHHbIX.

Ne 5 «OnpegeneHne xapakTepPUCTUK 3aTyXatoWwmx KonebaHnin puUsnyeckoro MaaTHMKa»

1.

w

Mouemy KonebaHUs MasATHMKA B AaHHOW paboTe 6yayT 3aTyxaloOWMMM, Aa*Ke MNPU  BbIKJOYEHHOM
3/1leKTpoMarHure?

3anuwnTe ypaBHEHUA 3aTyxaloWMX U He3aTyxaloWmux KonebaHuit, cpaBHUTE UX.

Kak amnanTtyaa 3aTyxatowmx KonebaHun 3aBUCUT OT BPEMEHU U OT Yncna KonebaHuin?

KakoB ¢&M3MYECKUII CMbICA BEUYMH NPUMEHUTENIbHO K JaHHOW paboTe: HayanbHaa amMnauTyaa
KonebaHui, HadanbHana ¢as3a KonebaHWM, KpyroBas 4acToTa KosiebaHuli, nepuos, KonebaHui,
K03 PULMEHT 3aTyxaHWA, BPpeMA penakcaumm, norapudmMmnyeckmii AeKpemeHT 3aTyxaHua, 4o06poTHOCTb.
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Kak oHu meHsArTCa ¢ poctom U?

KaK MeHATCA XapaKTepUCTMKM 3aTyXatowmx KonebaHnin HavanbHaa amMnauMTyga KonebaHui, HavanbHan
dasa KonebaHu, KpyroBas YyactoTa KonebaHwuit, nepuog KosnebaHui, KoapdUUMEHT 3aTyxaHuA, Bpemsa
penakcaunu, norapudmMmUYecKnin geKpeMeHT 3aTyxaHua, 4OOPOTHOCTb eCM OAMH M3 NapPaMeTPOB AaHHOIO
¢dumsmnyeckoro masTHuKa: |, m, L, k yseanumtca (nMbo ymeHblUMTCA) NP GUKCUMPOBAHHBIX 3HAYEHMUAX
OCTaBLUMXCA?

[na yero, B gaHHOM paboTe, rpaduKm cTpoAT B lorapupmmyeckommaciutabe?

MpoAeMOoHCTPUPYIUTE BO3MOXHOCTb NpUMeHeHus cpeabl Microsoft Excel (unan agpyron cpeppbl) gns
06paboTKKN IKCMEPUMEHTA/IbHbIX AAHHbIX.

Ne 11 «M3yueHune CTaTUCTUYECKNX 3aKOHOMEPHOCTEN»

1.

KakoBo pacnpegeneHune gpobu no ayerikam Ha fdocke [anbToHa? Kakoe pacnpegeneHne aHanorMyHo
AaHHoMy B MKT?

KakoBo pacnpepgeneHne sn1eKTPOHOB MO MOAY/IO CKOPOCTM B AaHHOW paboTe? YTOo mpoucxoauT npu
U3MEHEHUWN HaNPAXeHUA Hakana?

Kakue cTtaTucTMUecKne meToabl NPUMEHAIOTCA B aHHOM paboTe?

MpoaeMOHCTPUpPYIiTe BO3MOXHOCTb MpuUMeHeHuA cpeabl Microsoft Excel (unan apyroi cpegpbl) ans
06paboTKM IKCNEePUMEHTA/IbHbIX AaHHbIX.

Ne 14 «OnpegeneHue nokasatens agnabatol metogom KnemaHa n esopma»

PwnNE

Ob6bACHUTE X04, 3KCNEePUMEHTa 1 pe3y/bTaTbl pacyeTa.

HasoBwuTe npouecchl, NPOUCXOAALLME C Fa30M, B XO4€ SKCMepUMEHTa 1 n306pasnTe UxX rpadpuyecku.
3anuwuTe ypaBHeHMA ana BbiBoAa GopmMyibl NoKasaTensa aamabarol.

MpoAeMOHCTPUPYITE BO3MOXKHOCTb MpUMeHeHUA cpedbl Microsoft Excel (Mam apyroit cpegbl) ans
06pabOoTKMN IKCNEPUMEHTANbHbIX AaHHbIX.

Kak B aHHOM paboTe MUHUMM3NPYETCA NOTrPELIHOCTb IKCNEPUMEHTANbHbIX AAHHbIX?
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Ne 21 «MccnepoBaHme 3NeKTPOCTAaTUYECKOTO NOA C MOMOLLLBbIO 30HAA»

1.

YTOo TaKoe HanpAMKeHHOCTb 3neKTpuyeckoro nona? Kak rpaduyecku npeactaButb pacnpegeneHue
HanpPAXeHHOCTW B pa3HbIX TOYKaX 3/IEKTPMYECKOro Nonsa B AaHHOM paboTte?

YTOo Takoe noTeHuMan 3neKkTpocTatuyeckoro nona? Kak rpaduuyeckn npenctaBuTb pacnpegeneHue
noTeHUMaNna B PasHbIX TOYKAX INEKTPUYECKOTO NoA B AaHHOW paboTe?

Yemy paBHa paboTa no nepemeleHuio 3apada BAOMb 3SKBUMNOTEHLMA/IbHOM MOBEPXHOCTU M MO
3aMKHYTOMY KOHTYpY, OrpaHUY4E€HHOMY Y4aCTKaMW CUJIOBbIX M SKBUNOTEHUMANbHbLIX ANHUIA? Bbluncaute
paboTy No nepemeLLeHMIO 3apsaaa Mo 3a4aHHOM TPAEKTOPUN.

Kak M3MEeHWUTCA KapTMHa CUIOBbLIX WM 3KBUMOTEHLMANbHLIX JNUHUIA MpPU yBeNMYEHUM (YMEHbLUEHUM)
HaNPAXEHHOCTU MeXKAY 31eKTPogamn?

Ne 24 «PacwupeHne npenena namepeHna amnepmeTpa NOCTOAHHOIO TOKa»

1.

KakoB  npuHUMN  OEACTBUA  3/IEKTPOU3MEPUTE/NbHLIX  NPUMOBOPOB  MarHUTO3/NIEKTPUYECKOTO U
3N1eKTPOMArHMTHOro TMNa, NPUMeHseMbl B A@aHHOM paboTe?

YTO HasbiBalOT TOKOM  MOJIHOTO  OTK/JOHEHMA U HaNpAMKeHMemM  MOJIHOTO  OTK/IOHEHMUN
3N1eKTPOM3MEpPUTENbHOrO Npubopa?

Kakum 06pasom BKAOYAOT ammnepmMeTp W BOSILTMETP B 3/IEKTPUYECKYIO LENb ANA U3MEpPEeHUa ToKa U
HanpsAKeHna? NMpoaeMOHCTPUPYINTE HABbIKN BKAOYEHNA STUX NPMBOPOB B 3NEKTPUYECKYIO LENb.

Y70 Takoe LWyHT? [114 Yero n Kak oH ncnonbayetca? NpoaeMoHCTPUPYITE NCNOb30BaHME WYHTa.

Yto Takoe aobaBoyHoe conpoTueaeHue? [ns 4Yero M Kak OHO mcnonb3yetca? [poaemoHCTpupyiTe
Mcnosb3oBaHune A06aBOYHOrO CONPOTUBAEHUS.

MpoaeMOHCTPUPYITE BO3MOMKHOCTb MpuMMeHeHua cpeabl Microsoft Excel (unu gpyroi cpegbl) ans
06pabOoTKMN IKCNEPUMEHTANbHbIX AAHHbIX.

Kak B AaHHOI paboTe MUHUMMU3INPYETCA NOrPEeLHOCTb IKCNEPUMEHTANbHbIX AAHHbIX?
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PwnNPE

Ne 28 «OnpeaeneHe NHAYKTUBHOCTU KaTyLIKM MU MarHMTHOM NPOHULAEMOCTU GepPOMArHUTHOrO Tena»

1. Kakue npubopbl NpUMeHANUCb B pOaHHOM paboTe Aana onpeaenns nNapamMeTpPoB MNOCTOAHHOMO M
nepemeHHOro ToKa?

2. Monyunte dopmyny ANA pacyeTa MOJIHOTO COMPOTUBAEHMA LLENU NMEPeMeHHOro ToKa, UCMOo/ib3yeMol B
AaHHOW paboTe (MM NpeacTaBAeHHOW NpenoaasaTtenem).

3. Kak onpeagensanacb WHAYKTMBHOCTb KaTyWKW B gJaHHOW pabote? Kakmm ele cnocobom MOXKHO
onpeaennTb UHAYKTUBHOCTb?

4. [poaemMOoHCTPUpPYITe BO3MOXKHOCTb NpUMeHeHus cpeabl Microsoft Excel (unn gpyron cpeppbl) gns
06paboTKKN IKCMEPUMEHTA/IbHbIX AAHHbIX.

10 cemectp

Ne 32 «OnpegeneHue paanyca KpMBU3HbI IMH3bI U NOJIOCHI NPONYCKaHMA CBETOOMIbTPA C MOMOLLbIO Kolel,

HbtoTOHa»

Kak obbscHAeTcs nossaeHne Koneu, HoloToHa?

Monyunte bopmynbl 418 pacyeTa PaSnyCcoB TEMHbIX U CBET/IbIX KoJel, HbloToHa.
Monyunte bopmyny Ans onpeseseHns pagnyca KpMBM3HbI JIMH3bI.

Kak B AaHHOM paboTe MUHUMMU3INPYETCS NMOTrPELIHOCTb IKCNEPUMEHTAJIbHbIX AAHHbIX?

Ne 34 «OnpeaeneHve A4/MHbI CBETOBOW BO/IHbI M XapaKTEPUCTUK ANPPAKLMOHHOMN pelleTKu»

1. KakoBbl NapameTpbl U XapaKTEPUCTUKN AUDPAKLMOHHOW PELLETKM, MPUMEHAEMON B IKCNEPUMEHTE?

2. Monyunte dopmyny ana onpeneneHus AAWHbI CBETOBOW BOJIHbI MPU AUOPaKLUUKM Ha AMbPaKLMOHHOM
pelleTke.

3. KaKoBO npaKkTuyeckoe npMmeHeHue AMPPaKLMOHHbIX PELIETOK?

4. Kak B ZaHHOM paboTe MUHUMU3NPYETCA NOTPELIHOCTb IKCNEPUMEHTA/IbHbIX AaHHbIX?
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Ne 35 «OnpeaeneHne KOHLEHTPALMM PACcTBOPOB caxapa M NOCTOAHHOM BpaLLEeHUNA»

PwnNPE

Ha ocHoBe Kakoro aB/feHMA onpeaensieTca KOHUEHTPauusa pacTBopa caxapa B JaHHOM 3KCnepumeHTe?
MosicHUTE YCTPOMCTBO M NPUHLMN AeNCTBUA NpU3Mbl HMKoNS

MoACHUTE YCTPOMCTBO M NPUHLNN AEUCTBUA NOJIYTEHEBOIO CaxapMmeTpa

Kak B faHHOM paboTe MUHUMKN3IUMPYETCA MNOrPELIHOCTb SKCNEePUMEHTA/IbHbIX AAHHbIX?

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

vk wnN e

MpoaHanusmpyiTe noJsiyd4eHHble B 1abopaTtopHoit paboTte BAX

Kak onpegensetca noctosaHHas MNaaHKa B JaHHOM 3KCNepumeHTe?

Kak B gaHHOM paboTe MUHMMU3NPYETCA NOrPELHOCTb IKCNEePUMEHTAbHbIX AaHHbIX?

Kak B gaHHoOW paboTe paccunTbiBAaeTCA NOrPeLHOCTb onpeaeneHns NocToAHHOM MnaHKa?
MpoAeMOHCTPUPYIUTE BO3MOXHOCTb NpUMeHeHus cpeabl Microsoft Excel (man agpyron cpeppbl) gns
06paboTKKN aIKCNEPUMEHTANbHbIX SAHHbIX.

Ne 41 «MccnegoBaHMe BO3OYKAEHNA aTOMOB rasa»

N

O6bACHUTE NPUHUMN onpeaeeHna Bo30YKAEHHbIX COCTOAHMIA aTOMOB rasa B 3KCnepumeHTe?

MosicHWUTE NPUHUKUN PaboTbl 3N1EKTPOHHON amMnbl

B KaKom pguManasoHe 3/IeKTPOMArHUTHbBIX BOJIH JIEXKUT U3/TydeHMe BO3DOYKAEHHbIX aTOMOB MapoB PTyTU U
noyemy?

Kak B gaHHOM 3KcnepumeHTe onpegensetcs o06/1acTb JIOKANM3aUMK 3EKTPOHA W KaK MOJIyYeHHble
AaHHble COrNacyloTca ¢ TEOPETUYECKMMM Npesnocbiikammn?

Ne 42 «OnpeaeneHue rnaBHbIX KBaHTOBbIX YMceN BO36YXKAEHHbIX COCTOAHUI aToMa BO40pPOAA»
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MoAcHUTE YCTPOMCTBO M NPUHLMN paboTbl CMEKTPOCKOMNa, NCNOAb3yEMOro B AaHHON paboTe

Monyunte dopmyny pna onpesesMHUA TNaBHbIX KBAHTOBbIX YMcen BO3OYKAEHHbIX COCTOSHUMIA aToMa
BOAOPOAA M APYTNX BOAOPOAONOA06HbIX aTOMOB

Y710 HasbIBaETCA FPafynpPOBOYHbIM rpaduKom?

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

Ne 51 «W3yyeHune 3aKOHOMEpPHOCTENM a-pacnaga»

vk wnN e

Y710 TaKoe aKTUBHOCTb PAAMOAKTUBHOIO 3/IEMEHTA, €€ BbIYUCNEHUE U €4UHNLbI U3MEPEHUA.

B uem coctouT 3akoH leirepa - Hettona?

KaK oueHWTb 3HEepruto a - YacTuubl?

YcTponcTBo 1 npuHUmMn paboTbl cyeTymka lelirepa-Mionnepa.

MpoAeMOHCTPUPYIUTE BO3MOXHOCTb NpUMeHeHus cpeabl Microsoft Excel (mam gpyron cpegpbl) gns
06paboTKKN IKCNEPUMEHTANbHbIX AAHHbIX

Ne 53 «OnpeseneHve MakCMMaNbHOM SHEPrMK B-4acTuL, U AeHTUOUKALMA PAANOAKTUBHBIX NPENapPaToOB»

KaKkune M3BecTHbl pasHOBUAHOCTM 6eTa-pacnaga? Kakas U3 HUX UcCneayeTcs B AaHHOM KCNepumeHTe?
B Kakux gnanasoHax HaxogATca nepuodbl Nosypacnaaa v sHeprumn 6eta- pacnaga NnpUPoAHbIX
PagNoOHYKAMA0B?

KakoBbl OCHOBHble 0COH6eHHOCTM B3aMmoaencTeuna 6eTa-4yacTuL, C BewecTsom?

MpoaeMOHCTPUpPYIiTE BO3MOXKHOCTb NpUmeHeHna cpeabl Microsoft Excel (nau gpyroii cpeapt) gna
06paboTKM IKCNEPUMEHTAbHbIX AaHHbIX

MK2:CnocobeH Ha ocHOBe COBpPeMeHHbIX TeXHONornii paspabar

blBaTb U peazin3oBbiBaTb MeToaU4YeCcKoe obecneyeHue y‘-IEGHbIX ¢M3MHECKMX AucunnanH

MK-2.1

AHannsMpyeT aKkTyasibHbli1 YPOBEHb
NOAroTOBKM 0ByyvatoLmxca no
dOU3NYECKMM AUCUNNANHAM,

MepeyeHb TeopeTUUECKMX BOMPOCOB K 334eTy ( 9 cemecTp):

1.

KnHemaTmnKa noctynatenbHOro gsuxeHua. NMoHATME paanyc-BeKTopa, CKOPOCTU U YCKOpeHUA. HayanbHble
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onpeaenser 30Hy ux bankanwero
pa3BuTUA

ycnosuA. I'Ipfw\aﬂ n O6paTHaﬂ 3a4a4n MEeXaHUKNU.

2. [BuWxeHWe No OKPYXHOCTU. Yron NoBopoTa, Yr10Bas CKOPOCTb M yrnoBoe yckopeHue. CBA3b YraoBbIX U
JINHEMHbIX BEJINYMH.

3. KpuBonuHeliHoe ABuKeHWe. TaHreHuUManbHOe U HOpPMasbHOe ycKopeHue. MNMonHoe yckopeHue. Yron
MeXKay CKOPOCTbIO U YCKOpEeHUeM.

4. WHepumanbHble cucTembl oTcyeTa. MoHATME CcWbl, Maccbl U MMNyabca. OCHOBHOW 3aKOH AWHAMMKU
NOCTYNaTebHOro ABUXKEHUA.

5. MomeHT wumnynbca M MOMEHT CUAbl OTHOCUTENbHO TOYKU. OCHOBHOE YypaBHEHME AUHAMWKM
BpalLaTe/IbHOro ABUXKEHUA.

6. BpalleHue BOKpyr HenoaBu»KHOW ocu. MOMEHT MHepuuun. PacyeT MOMEHTOB MHEPUUM MPOCTbIX Ten.
Teopema WTelHepa.

7. 3aKOHbl COXpPAaHEHMA B MexXaHWKe. 3aMKHYTas cMCTemMa. 3aKOHbl COXPaHEHWA MMMYAbCa MU MOMEHTA
MMMYNbCa.

8. PaboTta 1 MowHOCTb. KMHETUYECKan aHeprus nocTynaTesIbHOro U BPaLLATe/IbHOMO ABUMKEHMA.

9. KoHcepBaTMBHbIe cubl. MoTEHUMANbHAA SHEPTUA. 3aKOH COXPAHEHWUSA NOSIHOM MEeXaHMYECKON IHePIruun.
10. [ABa cnocoba onucaHua B3auMoAeNCcTBUA. [BUMKEHME YacTULbl B OAHOMEPHOM CTAaLMOHApHOM nose.
CBsi3b MeXKAY CUI0MN U NOTEHLMAIbHON SHEPIUEN.

11. FapmoHuyeckne KonebaHusa. AMNAUTYZa, YacToTa, HayanbHaa ¢asa. MaTtemaTnyecknini n GUsnYecKuit
MaATHUK. DHEepPrusa rapMoHNYECcKNX KonebaHuii.

12. 3aTyxatowme KosebaHMA. XapaKTePUCTUKM 3aTyXaHUA. IHeprua 3aTyxaloWwmx KonebaHui.

13. Obuee NoHATME O BONIHAX. XapaKTEPUCTUKK beryLuen BosiHbl. BoNTHOBOE ypaBHEHME MNIOCKOW BO/HBI.

14. HanorkeHwue ynpyrux BosH. CTosyas BosHa U ee ocobeHHocTu. KosniebaHne HaTAHYTOM CTPYHbI.

15. Moctynatbl dWHWTeMHa. 3amepsieHne BpemeHu. JIOpeHLEBO COKpalleHWe AJIMHbL. PensaTuBucTcKue
MHBapWaHTbl. MHTepBan.

16. PenaTMBUCTCKMI mmnynbc. CBA3b MacChbl, S3HEPrMM U MMMYAbCA 4YacTWUbl. JHEPrua MOKoA. 3aKOHbl
COXpPaHeHUA NpU PeNATUBUCTCKUX CKOPOCTAX.

17. Makpocuctema. MUKPOCOCTOAHME U MAKPOCOCTOAHME CUCTEMDI. CTaTucTuyeckui noaxon,. [MoHATMe
BEPOATHOCTUN U cpe,a,Heﬁ BE/MNYUHDbI.

18. ®yHKumA pacnpegeneHna clyyanHoi BeNMumHbl. PacnpeaeneHne moiekyn no NpoeKkumam CKopoCTe.
19. PacnpegeneHne Monekyn nNo Moaynto ckopoctu. Hanbonee BepoaTHas, cpeaHan n cpeaHeKBaapaTUyHan
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CKOpPOCTH.
20. Mogenb vaeanbHoro rasa. [aBneHve M TemnepaTypa C TOYKM 3PEHUA MOJEKYNSAPHO-KMHETUYECKON
Teopuu. YpaBHeHUe COCTOAHMA naeanbHOro rasa.

21. PacnpegeneHne MOJIEKY/N MAEaNbHOrO rasa Mo BbiCOTe B Mose TaAxecTn 3eman. bapomeTpuyeckas
dopmyna.

22. MoHATMe cTeneHei cBoboabl MoJsiekynbl. Teopema O paBHoOpacnpedeneHUM 3HEepruM Mo CTeneHsm
csobogpbl.

23. BHyTpeHHss aHeprva Kak GyHKUMSA COCTOAHUA cucTembl. MNepBoe Hayano TepMoaANHAMMKMN.

24. Paborta Kak dyHKuMA npouecca. M30Xxopnyecknii, M3obapuueckuin n M3oTepmMmnyeckmii NPoLLecchI.

25. MoHATMe TenNoeMKOCTU. TENI0EMKOCTb NPU N30XOPUYECKOM U M30bapuyeckom npoueccax. MoctoaHHas
aanabaTbl.

26. AguabaTtmyeckmii npouecc. [lepBoe Havyano TepMOAMHAMUKM Ansa  aauabaTMyeckoro npouecca.
YpasHeHue [lyaccoHa.

27. Uuknunyecknin npouecc. KoadpdpuumeHT nonesHoro AenCTBMA TENJOBOW MallMHbl. BTopoe Havano
TepmogmHamukn. opmynnposkn Knaysumyca n KenoBuHa.

28. Mpobnema HeOHPATUMOCTU TEMNOBBIX MPOLECCOB. IHTPONUSA CUCTEMDI U ee CBOMCTBA. Teopema HepHcTa.
29. OcHoBHOE YypaBHEHWE TEPMOOUHAMMUKU. DHTPONUA uAaeanbHOro rasa. MameHeHue sHTponuu npwm
nsonpoueccax.

30. Uukn KapHo. Teopema KapHo. TepmogMHamuuyeckasa LiKana TemnepaTtyp. TpoWMHas To4YKa BoAbl KaK
penepHas TOYKa.

31. CratucTuyeckuit Bec MaKpococTosiHuA. CyTb HeobpaTMMOCTU. CTaTUCTUYECKUIA CMbIC/T SHTPOMUN.
dopmyna bonbumaHa.

32. TpaHuubl MPUMEHUMOCTM MOZLENM WAeaNbHOro rasa. YpaBHeHue BaH-gep-Baanbca. M3oTepmbl
peanbHOro rasa.

33. Cunbl B3aMmopencTsma B npupoge. InekTpoctatyeckoe nose. 3akoH KynoHa. HanpaxeHHOCTb
aNneKTpocTaTtMyeckoro noas. MNpuHuun cynepnosunymn.

34. Cunosble nMHU. MOTOK BEKTOPA HANPSXKEHHOCTU SNEKTPOCTaTUYecKoro noas. Teopema laycca.

35. MoteHuwman. Teopema o0 LMPKYAALMM BEKTOPA HANPSAXKEHHOCTU SNEKTPOCTaTUYECKoro noas. CBA3b MeXKay
HaNPAKEHHOCTbIO U NOTEHLMANOM.

36. dneKkTpoemkocTb. KoHaeHcaTopbl. CoegMHEHWE KOHAEHCATOPOB. DHEPrus  KOHAEeHcaTopa. JHeprus
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3/1eKTPMYECKOoro nona.
37. dneKTpuyeckuii ToK. NAOTHOCTb TOKa. YpaBHeHMe HenpepbiBHOCTU. 3akoH OMa B AnddepeHumnanbHoM
dopme.

38. ConpoTusneHue NpoBoAHNKOB. CTOPOHHME cuibl. 3aKoH  OMma B MHTerpanbHon hpopme.

39. NMpasuna Knpxroda ana pacyeta passBeTBieHHbIX Leneir. MolHOCTb TOKa. 3aKkoH [xkoyna-/leHua.

40. EguHaa npupopa 3/1IEeKTPUYECKOro M MarHuTHoro nosdA. Mose asukyweroca 3apsaga. MpuHuuMn
CynepnosunumMm MarHuTHbIX nosei. 3akoH brno-Casapa.

41. MOTOK M UMPKYNALUA BEKTOPA UHAYKLMMU MarHUTHoro nona. Teopema Faycca n Teopema o0 UMPKYAALMN.
42. Cwuna NopeHua. Cuna Amnepa.

43. 3aKOoH aneKkTpomarHutHol uHaykumm dapagesn. Mpasuno JleHua. BuxpeBoe anekTpuyeckoe noJe.

44. AsneHue caMoOUHAYKUMU. MHOYKTUBHOCTb. JHEPIUSA KOHTYpa C TOKOM. IHEPIrUA MarHUTHOrO Nons.

45. SneKkTpuyeckoe none B BellecTse. [onspusauma OUINEKTPUKA. BEKTOp 3/1EKTPUYECKOrO CMELLEHUS.
AnanekTpuyeckaa NPoOHNLLAEMOCTb BELLECTBA.

46. MarHuTHoe nosie B BellecTBe. HamarHMyeHHocTb. HanpsKeHHOCTb MarHutHoro nons. MarHutHas
NPOHMULAEMOCTb BellecTBa. PeppoMarHeTUKMN.

IMepeveHb BOMPOCOB K 32a4eTY (1o cemeerp):
1. MpeAacKasaHWe cyLecTBOBaHUA 3/1EKTPOMArHUTHbIX BOJIH.
2.  JNeKTPOMarHuWTHble BO/IHbI. BonHOBOE ypaBHeHWe. CBOMCTBA 3/1€KTPOMArHUTHbIX BOJIH.
3. TlnocKas 321eKTPOMArHWTHas BOJIHA M €€ OCHOBHbIE XapPaKTEPUCTUKU. IHeprus W UMNYAbC
3N1eKTPOMArHUTHOM BOJIHbI.
4. ECTecTBEHHbI W MNONAAPU30BaHHbLIA cBeT. CTeneHb MOAAPM3ALUN JIMHEMHO MOAPU30BAHHOIO CBETA.
3akoH Mantoca.
5. TMonapusaunsa npu OTpaxKeHUW U NPEeNOMIEHUMU CBETA HA TrpaHuLUEe pasgena AW3eKTPUKOB. Yron
BptocTepa. [iBoitHOe nyyenpesiomaeHue.
6. Cnocobbl nonsapusaLmm ectecTBeHHOro ceeta. Mpusma Hukons. BpallleHMe NAOCKOCTU NONSPM3aLLMK CBETA
Npu NPOXOXKAEHUN Yepe3 ONTUYECKM aKTUBHYIO cpeay.
7. LWKana aneKTpoOMarHUTHbIX BoMH. OcobeHHOCTM OMTUYECKOoro amwanasoHa. lokasatenb npenomiaeHus

cpeapbl.
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8. KorepeHTHble BO/HbI. WHTepdepeHuMa CcBETOBbIX BOJIH. CNoXeHWe WHTEHCMBHOCTEN B Caydae
HEKOrepeHTHbIX M KOrepeHTHbIX KosiebaHuiA.

9. Ontuyeckaa pa3HOCTb xofa. CBA3b OMNTUYECKOW Pa3HOCTM XOA4a ABYX BOMH C PasHOCTbiO a3 mexkay
HUMU. YCIOBUA MAKCUMyMa M MUHUMYMA.

10. Cxema HOHra ansa HabntoaeHUs uHTeppepeHUMn. BpemeHHan 1 NPOCTPaHCTBEHHAA KOrepPeHTHOCTb.

11. WNHTepdepeHUMs B TOHKMX NaeHKax. HabnogeHne konew HbloTOHa B OTPayKEHHOM M NPOXoAsLLEM CBETE.
12. Asnenue gudpakunn. Audpakuyma ®peHena n dpayHrodepa. MpuHumn MNoireHca-dpeHens.

13. Oudpakuma OdpeHensa Ha Kpyrnom oTBepcTUM. 30Hbl DpeHensa. paduyeckuii mMeTon, CNOMKeHUs
amnanTya,.

14. Oudpakuma dpayHrodepa Ha Yy3KOM NPAMOAMHENHOW wWenn. [OudpakuMOHHas pelueTKa Kak
COBOKYMHOCTb KOHEYHOTO YnCAa LWenen.

15. Tennosoe nsnyyeHue Tena. 3akoH CredpaHa-bonbLmaHa. 3aKoH cMmelleHma BuHa. TunoTtesa MaaHka.

16. doToadodekT. 3akoHbl CTonetoBa. Popmyna dUHLWITENHA.

17. ®otoHbl. faBneHune ceeta. KopnyckynapHO-BONHOBOM AyannM3M CBETA.

18. PaccesiHue poToHa Ha cBOboAHOM 3ekTpoHe. Popmyna KomnToHa.

19. BosnHoBble cBOWMCTBA YacTuL,. JMHa BOAHbI Ae bpoina. IKcnepuMeHTaNbHble NOATBEPKAEHMA TMNOTE3bI
ae bpoina.

20. NpuHuMn HeonpepeneHHoctn. CooTHoweHWe HeonpeaeneHHoctelr [eliseHbepra. OcobeHHOCTU
npoLecca N3MepeHus B KBAaHTOBOM MeXaHMKe.

21. ®usmnuyeckoe wucToNKOoBaHMe BOSH Ae bpoina. BonHoBasa ¢yHKUMA M ee cBoMcTBa. [N1OTHOCTb
BEPOATHOCTM OOHapPYKEHMA YacTULbI.

22. OcHOBHas 3aJa4a KBaHTOBOM MeXaHMKW. HecTauuMoHapHoe 1 cTauMoHapHoe ypaBHeHue LpéanHrepa.
23. Yactmua B oAHOMEPHOW BECKOHEYHOW NPAMOYro/ibHOW MoTeHuManbHOW Ame. KBaHTOBaHWE 3HEPruu.
CobcTBEHHbIE QYHKLMM COCTOAHUA YaCTULLbI.

24. TpoxoxaeHue YacTuLbl Yepes NoTeHUnanbHbi bapbep. TyHHeNbHbI 3bdeKT.

25. KBaHTOBbIl rapMOHMUYECKUIA OCLUANATOP.

26. MnaHeTapHas moaesnb aToma. MocTynatel bopa. KBaHTOBaHWe aHeprMm BogopoA0NoA06HOM CUCTEMDI.
27. W3nyueHne BOAOPOAONOAO6GHLIX cucTeM. CneKkTpasbHble cepun aToma Bogopoga. 0606ueHHan
dopmyna Banbmepa.

28. CneKTpbl MHOIO3/1EKTPOHHbIX aTOMOB. 3aKOH Mo3au.

29. YpasHeHue LpeguHrepa ana aToma Bogopoaa. KBaHToBaHWE MOMeHTa umnybca. Mpasuna otbopa.
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30. CnuH 3neKkTpoHa. KBaHTOBble 4uMcna, ONWCbIBaloLME COCTOSHME 3/1eKTPOoHa B aTtome. KpaTHocCTb
BbIPOXKAEHMA SHEPreTUYecknx yposHe. MpuHumn MNaynu.

31. MNpuHLMN TOXKAECTBEHHOCTU OAMHAKOBBIX YacTuL, 5030HbI U pepmunoHbl. KBaHTOBbIE pacnpeseneHus.
32. CBoboAHble 3N1EKTPOHbI B MeTanne. IHeprua dPepmu. 30HHaA Teopus TBEPAbIX Te.

33. 3neKTponpoBOAHOCTb METAN/IOB U NOJYNPOBOAHUKOB. CBEPXNPOBOAMMOCTD.

34. fBneHue pagnoakTMBHOCTU. OCHOBHOM 3aKOH pPafinoaKTUBHOro pacnaga. MoctosHHasA pacnaaa. Nepuog,
nonypacnaga.

35. CocTaB v xapaKTepUCTUKK aTOMHOrO fapa. KanenbHaa mogenb. Pasmep v cnuH agpa.

36. Macca 1 3Heprvsa cBA3W aTOMHOrO Agpa. 3aBUCUMOCTb YAe/IbHOW 3HEPrus CBA3M OT MAcCOBOro 4Yucna.
Ob6onoyeyHas mogenb aapa.

37. ApepHble peakuuun. dHeprus peakuuun. Peakumm geneHusa U cMHTesa saaep.

38. PaguoaKktuBHble paabl. OCHOBHbIE 3aKOHOMEPHOCTU a-M3nydeHus agep. AavHa cesoboaHoro npobera
a-4acTuLL.

39. Tpwu Buaa B-pacnaga. IHepreTMHecKuin cnekTp B-yactuu. HelTpuHo.

40. OcobeHHOCTU y-U3nyyeHua agep. NpoxoxaeHune y-KBaHTOB Yepes BeLLecTBO.

41. KnaccuduKaums anemeHTapHbIX YacTul, JlenToHbl. JIeNTOHHbIN 3apaa,.

AppoHbl. bapnoHHbIN 3apaa. KeapkoBaa moaenb aapoHOB.

MK-2.2

PeluaeT Ha OCHOBE COBPEMEHHbIX
06pa3oBaTebHbIX TEXHOIOTUI
331241 No NJAaHUPOBaHMIO,
paspaboTke 1 peanmsayun
nporpamm y4ebHbix GU3NYECKMX
ANCUMNANH

MpumepHbIN NepevyeHb NPaKTUUECKUX 3a4aHUN
1 cemectp

3apaHue 1.To4Ka ABMKETCA B MIOCKOCTM X0y MO 3aKOHY: x = —2t;y = 4t(1—t). HaliTK ypaBHeHne TpaekTopuu

y = f(X) 1 un306pasutb ee rpaduyeckn; BEKTOp ckopoct V 1 yCKOPeHUa a B 3aBUCMMOCTU OT

BPEMEHU; MOMEHT BPEMEHM to, B KOTOPbI BEKTOP YCKOPEHWA @ COCTaBAAET yro Ti/4 ¢ BEeKTOPOM CKOPOCTM

V .OtBeT: y=-x?-2x; V=-2i +4(1-2t)]j, a=-8j,%=0,75c.

3apaHue 2. Teno BpaLLAeTcA BOKPYT HEMOABUMKHOM OCU MO 3aKOHY ¢ = 2+4-t—2-t*. HaitTu: 1) cpegHee

3HaYeHMe YrN0BOM CKOPOCTU (o) 3a NPOMEKYTOK BpEMEHM OT t=0 10 OCTaHOBKM; 2) YII0BYIO CKOPOCTL TeNa
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B MOMeHT BpemeHu t=0,25 ¢; 3) HopManbHOe YCKOPEHUE TOUYKK, HaXOAALLENCA Ha PaccToAHMM 1 M OT ocu
BPALLEHWA B TOT Ke MOMEHT BpemeHnu. OTBeT: 2paa/c; 3 paa/c; 9 m/c2.

3apaHue 3. LLlap maccoit m;=4Kr ABUKeTCA CO CKOPOCTbio V=5 M/C 1 CTaNKMBaeTCcA C LWapoOM Maccoi m, =6 Kr,
KOTOPbIV ABUMNKETCA eMy HaBCTPeuy co ckopocTbio V,=2 m/c. Onpeaennrte CKOpocTy Wapos nocse yaapa. Yaap
cumTaThb abCONOTHO YNPYTUM, MPAMbIM U LieHTpanbHbiM. OTBeT: 3,4 m/c, 3,6 m/c.

3aganue 4. Ban B BMAE CN/IOLWHOMO UMAMHAPA Maccoit m;=10 Kr HacaXKeH Ha ropu3oHTaNbHYI0 OCb. Ha
UMIMHAP HAMOTaH LWHYP, K CBOBOAHOMY KOHLY KOTOPOro NoABeleHa rMpsa Maccon  m,=2 Kr. C Kakum
ycKopeHuem ByeT onycKaTbCA IMps, ecu ee NpeAoCcTaBUTL camoit cebe? OTseT: 2,8 m/c’.

3apgaHue 5. OnpeaennTb Nepmoa, 4actToTy U HavyaibHYIO pasy KonebaHut TOYKK, ABUNKYLLENACA NO YPaBHEHMUIO:
x=A-sino(t+z) rAe w=2,5m ¢, t=0,4 ¢,A=0,02 m. KakoBa CKOPOCTb TOUYKM B MOMeHT BpemeHun 0,8 c. OTeeT:

T=0,8¢; v=1,25 ¢ *; V=0,157 m/c.

3agaHue 6. HallamTe ans razoobpasHoro asoTa Temnepatypy, NPy KOTOPOI CKopocTAM Moaekyn v; = 300 m/c
n v, = 600 m/c COOTBETCTBYIOT OAMHAKOBbIE 3HaYeHMA GYHKUMK pacnpegeneHua Makceenna f(V). OTeeT:

- mVv);-V)

- =330 K.
4k In(v, /V,)

3apaHue 7. geanbHblii ABYXaTOMHbIN ra3 06bemom 5 1 1 gaBneHmem 10° Na M30XOpUYECKM Harpenu, B
pe3ynbTaTe Yero cpeaHAA KMHETUYECKana IHeprna ero moaekyn yseandunacob ot 0,0796 aB go 0,0923 sB. Ha
CKOJ/IbKO NP 3TOM U3MEHUTLCA AaBieHWe ra3a? B ganbHenwem ra3 MU30TepMmUYECKU paclimpuan oo
HavyanbHoro gasneHua. Onpegennte o6beM rasa B KoHue npouecca. OTeeT: yBenmumntcs Ha 0,16 MMa; 5,8 n.

3apaHue 8. Onpegennte KOapdMLMEHT TENIONPOBOAHOCTU A a30Ta, eCn KO3GOULMEHT AMHAMUYECKOM
BA3KOCTU N A1A HEro npu Tex e ycnosuax paseH 10 mklMa-c. Oteet: A=7,42 MBT/m-K.

3apaHue 9. 12 r a30Ta Haxo4AaTCcA B 3aKpPbITOM cocyge ob6bemom 2 a1 npu Temnepatype 102C. NMocne
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HarpeBaHuA AaBNeHue B cocye cTano paBHo 10*mm.pT.cT. Kakoe KonnuecTso Tenna 66110 COOBLLEHO rasy
npw HarpesaHun? OTeeT: 4,1-10° k.

3apaHue 10. Cmewwann Bogy maccoit m;=5Kr npu temnepatype T,=280 K c Bogoin maccon m,=8Kr npwu
Temnepatype T, =350 K. Halitu: 1) TemnepaTtypy 6 cmecu; 2) usmeHeHume AS sHTponuu, Nnpoucxoasilee npu
cmewmnsanmn.  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. Onpefenvtb HaNPAXEHHOCTb NOAA B TOYKe A, y4a/NIeHHOM Ha paccTosHMe 6 CM OT MepBOro 1 Ha 8 cm oT
BTOPOro. Kak U3MeHUTCs NOoTeHLMaNbHAsA SHEPTNA B3aMMOAENCTBUA 3apAL0B, eCIN NEPEMECTUTb BTOPOA
3apag B 3Ty TouKy? KaKyto Ans 3T0ro Hy»KHo coBepntb paboty? OtseT: 37,6 KB/m; 12 MKK.

3apaHue 12. Tpm NNOCKUX BO3AYLWHbIX KOHAeHcaTopa ¢ eMKocTAMU C=1,5MKD, C,=7 MKD, C3=2 MmKD
coeAnHeHbl Nocnea0BaTeNbHO U NPUCOEANHEHBI K UCTOYHUKY TOKa. [pr 3TOM 3apsag BTOPOro KoHAeHcaTopa
paseH 14-10™ Kn. a) HaitTn sHepruio sToii 6aTapeu. 6) He OTK/t04aA MCTOYHMKA TOKa OT GaTapeu
KOHAEHCATOpPOB, Pa3ABUraloT NAACTUHbI TPETbEro KOHAEHCATOPA, YBE/IMUYMBAA PACCTOAHME MEXKAY HUMK B 2
pa3a. HainTn nsmeHeHne eMKocTu 1 3apsaga 6atapeun. Oteet: 490 mAK, 0,21 mK®, 0,4 mKn.

3apaHue 13. 1Ba snemeHTa (€,=1,2B,r; =0,1 0Om, €,=0,9 B, r, =0,3 Om) coeanHeHbl OAHOUMEHHbIMMU
nontocamu. ConpotmsneHune R coegmHUTeNbHbIX NpoBoaoB paBHO 0,2 Om. OnpeaennTsb cuay ToKa B uenu |
W Pa3HOCTb NOTEHLMAN0B Ha 3a*KMMaX Kaxaoro ncrouHunka. Oreet: 0,5 A; 1,15 B; 1,05 B.

3apaHue 14. Kpyrosoii BUTOK paanycom R=15,0 cm pacnonosKeH oTHOCUTENbHO BECKOHEYHO ANMHHOIO
NpoBoAa TakK, YTO ero NJ0CKOCTb NapannenbHa nposoay. MepneHAnKyNAp, BOCCTAHOB/EHHbIN Ha NPOBOL U3
LeHTpa BUTKA, ABNAETCA HOPMASbIO K NNOCKOCTM BUTKA. Cnna ToKa B nposoae |;=5A, cuna ToOKa B BUTKe TOKU
[,=1A. PaccTosaHMe OT ueHTpa BUTKa 0 nposoaa d=20 cm. Onpeaenmte MarHUTHYO MHAYKLMIO B LEHTPE
BUTKa. OTBET: Bu=6,5MKTA.

3apaHue 15. MNpoBogAawmii NNOCKMIA KOHTYP, MMetowmii Gopmy OKpy*KHOCTU paauyca r = 0,05 m nomelleH B
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OZHOPOAHOE MAarHUTHOE NoJie TaK, YTO IMHUM MarHUTHOM MHAYKLMM NOAA HamnpaBaeHbl NeprneHaAnKyAAPHO
MAOCKOCTM KOHTypa. ConpoTuBieHMe KoHTypa R =5 Om. MarHMTHasa MHAYKLUA MeHAETCA No 3aKoHy B = kt,
roe k=0,2 Ta/c. Onpepennte: a) 3.4.C. UHAYKLUMM, BO3HUKAIOLLYIO B 3TOM KOHTYpE; 6) cuay MHAYKLUMOHHOIO
TOKa; B) 3apaj, KOTOPbI NPOTEYET MO KOHTYpPY 3a nepsble 5 cekyHA, nsmeHeHus nons. Oteet: 1,6 mB; 0,3 MA;
1,6 mKn.

3apaHue 16. KaTywka HamoTaHa meaHbIM NpoBogom guameTpom d=0,2 mm ¢ obuiei anmHon (=314 m u
MMeeT MHAYKTUBHOCTb L=0,5 M. OnpeaennTts CONpPoTUBAEHME KaTyLWKK: 1) B Lenn NoCTOSHHOTO TOKa; 2) B
Lenu nepeMeHHOoro Toka c yactoton v=50 'u. OteeT: R=160 Om; R=224 Om.

2 cemecTp

3apaHue 17. B onbiTe HOHra cTekNAHHAA NIACTUHKA TONLLMHOM B 2 CM NOMeELLL@eTcA Ha NyTM O4HOTO 13
NHTepdepmrpyoWnNX Nydein nepneHaANKyNApPHO Ny4dy. Ha CKOIbKO MOTyT OTAMYATLCA APYT OT ApYra 3Ha4YeHUs
nokasaTens NpeaoMIEHNA B PA3/IUYHbIX MeCTaxX NNACTUHKK, YTOObI M3MeHeHMe Pa3HOCTM X04a OT 3TOM
HeOHOPOAHOCTM He NpeBbIwano 1 Mkm? OTeeT: A<n=5-10",

3apaHue 18. Ny4yok 6enoro cBeTa NagaeT HOPMAJIbHO K MOBEPXHOCTU CTEKAAHHOM NAACTUHKU  TONLLMHOWM
d=0,5 mKm, HaxopAweca B Bo3ayxe. [lokasaTenb npenomneHnsa ctekna n=1,5. B pesynbtate nHTepdepeHLmm
MHTEHCMBHOCTb HEKOTOPbIX BOJIH, A/IMHbI KOTOPbIX NeXKaT B Npegenax suanumoro cnektpa (ot 400 go 700 Hm),
ycuanBaeTca Npu oTpaxkeHuu. Onpegennte aamHbl 3Tux BoaH. OteeT: 0,6 mkm4 0,43 MKm.

3apaHue 19. MNnockan BonHa (A=0,5MKM) nagaet HoOpMmanbHO Ha anadparmy ¢ Kpyribim OTBEPCTUEM
anameTtpom 1,0 cm. Ha KaKOM paccTosHMM OT OTBEPCTUA Ha ero OCU AO/KHA HAaXoAUTbCA TOUYKA HabntoaeHus,
YyTObObI OTBEPCTUE OTKPbLIBaNO: 1) oaHy 30HY ®peHento; 2) ase 30HblI peHens? OTeeT: 50; 25 m.

3apaHue 20. HailTv HanboNbLWKMM NOPALOK CNEKTPa ANA KENTON NMHUM HATPUA C AJIMHOM BOSIHbI A=589 HMm,
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€cnn NocTosiHHasA AMdpaKkUMoHHOM pelweTkn d=2MKM. CKONIbKO BCEro MaKCMMYyMOB AaeT 3Ta peleTka? Moa
Kakum yrnom ¢ Habatogaerca nocnegHnin makemmym? Oteer: 3; 7; 62°.

3apaHue 21. [1ga nonspusatopa pacnosioXKeHbl TaK, YTO Yroa MeXay X NJIOCKOCTAMM NPOMNYCKaHMA paBeH
25°. OnpefennTb, BO CKOIbKO pa3s YMEHbLINTCA MHTEHCUBHOCTb CTECTBEHHOTO CBETa NPM NPOXoKaeHuu: 1)
yepes oauH (nepBbiit) nonapusaTop, 2) yepes oba nonapmusaTopa. KoaddpuumeHT nornouwieHmn ceeta B
nonsapusatope paseH 0,08. OTeerT: 2,17; 2,88.

3apaHue 22. YepHoe Teno nmeet temnepatypy 3 KK. Mpun oxnaxkgeHnu Tena agamMHa BOJIHbI, NPMXOAALLAACA Ha
MaKCMMYM M3J1y4aTesIbHOM CMNOCOBHOCTU, U3MEHUAACh Ha 8 MKM. [0 KaKon TemnepaTypbl 0X1aAM/10Chb TeNo?
OTBeT: 323K.

3apaHue 23. Y3KMI NY4YOK MOHOXPOMATMYECKOIO PEHTTEHOBCKOro U3/y4eHnA NajaeT Ha paccemBatoLLee
BeLecTBo. [p1 3TOM A/MHa BOMHbI M3NyYeHus, pacceaHHoro nog yraamum 60° u 120°, oTanyatotea apyr ot
Apyra B 2 pasa. Cuntas, 4to pacceaHne NPoOUCXoanT Ha CBOOOAHbIX 3N1EKTPOHAX, HANTU ANHY BOJIHbI
nagatowiero usnydyenua. Oteet: 1,2 nm.

3apaHue 24. KpacHas rpaHnua  ¢otoaddekta Ans  HEKOTOPOoro mertasnna pasHa 275 Hm. Haiitu: 1) paboty
BbIXO4,A 3/IEKTPOHA M3 3TOT0 METaNNa, 2) MaKCMMasIbHYIO CKOPOCTb 3/IEKTPOHOB, BbipbIBAaEMbIX U3 3TOFO
MeTa/lsla CBETOM C A/IMHOM BOMH 180 HM, 3) MaKCMMaNbHYO KUHETUYECKYHO SHEPTUIO 3TUX 3/1eKTPOHOB. OTBET:
4,523B; 9,1-10° m/c; 2,383B.

3apaHue 25. IneKkTpoH obnagaeT KMHeTudeckon aHeprmelt 30 3B. OnpeaennTts 4eb6pOiNEeBCKYIO ANNHY BOJHbI
3N1eKTpOHa. BO CKONIBKO  pa3 M3MEHUTCA 3Ta AJIMHA BOJIHbI, €CIM KMHETMYECKasA SHePrua YMEeHbLUUTCA Ha
20%? OtseT: 2,2:10"m; 1,12.

3apanue 26. Mpy ABUNKEHUN YACTULLbI BAOJIb OCU X CKOPOCTb €€ MOXKET bbITb onpesesieHa ¢ TOYHOCTbIO
(owmnbkKoi) Ao 1 cm/c. HaiiTn HeonpeaeneHHOCTb KOOPAMHATLI, €CN YacTMLEN ABNAETCA: 1) 3N1eKTPOH, 2)
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ApobuHKa maccoit 0,1r. OteeT: 0,01m; 10 m.

3apaHue 27. Yactmua Haxoantcs B 6ecKoHeYHOo rnyboKon o4HOMEPHOMN NOTEHLMANBHOMW UMEA MUHUMANbHYIO
3Hepruto. KakoBa BepOSATHOCTb OOHapPYXKeHUA YacTuLbl B cpeaHen Tpetn ambl? OTeeT: 0,609.

3apaHue 28. OnpeaenuTb AJIMHY BOJIHbI, COOTBETCTBYIOLLYIO TPETbEN IMHMM cepumn Banbmepa: 1) B cnektpe
n3ny4yeHMM Bogopoaa, 2) B cnekTpe usnydyeHusa noxa reams. Oteet: 434Hm, 109HM.

10 o
a3 Bl , ecnn

3apaHue 29. Onpegennte nepunog noaypacnaga v HavyasibHY0 aKTUBHOCTb BUCMYTA
M3BECTHO, YTO BUCMYT Maccoi m = 1 r, BbibpacbiBaeT 4,58-10" 8 —vactuy 3a 1 ceKyHay. Bo ckonbKo pas

M3MEHMUTCA aKTUBHOCTb 3a mecau,? OTBeT: 5 cyToK; 64 pasa.

3apgaHue 30. Aapo 6epunnna-7 B-pagMoaKTUBHO No cxeme K-3axBaTta. 3anucaTtb peakuuto. Kakue yactuubl
npu aTom obpasoBanunCk?

3apaHue 31. BblumMcanTb B a.e.M. Maccy Agpa °C , y KOTOPOro sHeprma cBA3mM Ha OAMH HYK/IOH PaBHO
6,04 M3B. OtBeT: 10,0135 a.e.m.

3apaHue 32. CosiHeyHan NOCTOAHHAA ANs 3eMAK (3HEpPrMa CONHEYHOro U3lyYeHUs, NaJatoLwero B
e4MH1LY BpeMEHU Ha eaMHMLY Nowaam B nepneHaMKyIapHOM HanpasaeHun) pasHa 1370 Osk/c-m.
Onupanck Ha 3Ty BE/INYMHY, HANANTE, CKOJIbKO NO Macce BOAOPOAA BbIFOPAET EXKECEKYHAHO BHYTPU COMHLa,
€C/IN N3BECTHO, YTO MCTOYHUKOM 3HEPIUM COMHLA ABAAETCA CUHTE3 YeTblpex A4ep Bogopoaa C 06pasoBaHNEM
aapa reamns-4. Oteet: 630 maH.T/C.

MK-2.3

OcyluecTBAAET KOHTPO/b
pe3ynbTaToB 06yYeHMs yyalmxca
no GU3MYEeCKMMm AUCLMNAUHAM

MpumepHbIii NnepeyeHb BONPOCOB U 33AaHUIA MO MPAKTUYECKUM 3aHATUAM

9 cemecTp
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Ne 1 «MpumMeHeHne 3aKOHOB COXpaHeHMA ANA onpeaeseHUA CKOPOCTU NoeTa Nyamn»

6.

10.
.Kak npoussogmtca 06paboTka 3sKCMepUMEHTaNbHbIX [aHHbIX B AaHHOM paboTte. Kak onpegensetca

11

MpuBeauTe NpUMeEpPbI CUA, AAIOLWMX Pa3Hble BUAbI MOTEHUMANbHOW 3HepPrMn. Kakme U3 HUX NPUCYTCTBYIOT
B AaHHOM paboTe? W306pasuTe cxemy 3KCMEPUMEHTANbHOW YCTAHOBKM M YKaXKUTE Ha HeM Cunbl,
OENCTBYOLLME Ha BCE Te/a, BXOAALLME B CUCTEMY, B KaXKAbli MOMEHT BPEMEHM.

Kakne BeAnuYMHbI MMENN KMHETMYEeCKasa W MNoTeHUManbHas 3Heprua CUCTEMbl «NYAS+MasTHUK» B
Pa3/INyHbIe MOMEHTbI onbiTa? MpeacTaBbTe CXeMYy U3MEHEHUA KUHETUYECKOM U NOTEHUMANbHOM SHEePrun
CUCTEMBI.

0N KakMX MOMEHTOB BpEeMEeHW B AaHHOM 3KCNEePUMEHTE MOXHO MPUMEHATb 3aKOH COXpPaHeHus
MEXaHUYECKOM SHEePruu, a /1 Kakux Henb3sa 1 nodemy? Cxema.

0N KakMx MOMEHTOB BpPEeMEeHM B AaHHOM 3KCMEePUMEHTE MOMKHO MPUMEHATb 3aKOH COXpPaHeHus
MMMYNbCa, a AR KaKMUX HeNb3s K noyemy? Cxema

Mcnonb3ya 3aKoHbI COXPaHeHUs nosyunte Gopmyy A5 pacyeta CKopocTu noseTa Nyv B aHHOM paborTe.

AOBE’pMTE/’IbeIVI MHTEPBa CKOPOCTUN U CpeaHAA KBagpaTU4eCKaAa NorpewHOCTb OTK/IOHEHNA MaATHUKA?

Ne 4 «MccnepoBaHme BpalLaTeNbHOMO ABUMKEHUA TBEPAOIO TeNa BOKPYr HENOLABUKHOM OCU»

2.

10.

11.

KaKoB xapakTep 3aBUCMMOCTM MOMEHTA MHEPLMM OT PACCTOAHUS, Ha KOTOPOM HaxoAuTcA Teno OT Ocu
BpalleHuA? B gaHHoM paboTe. MocTpolite rpaduK aToM 3aBUCMMOCTH.
KaK aKcnepuMmeHTanbHO onpenenseTca MOMEHT MHEPLMY Tea B AaHHOM fabopaTopHoi paboTe?
KaKne 3aKOHbl COXpaHEeHWs MPUMEHAIOTCA A1A BblBOAA pacyeTHbIXx dopmyn? lMonyuute dopmyny gns
pacyeTa MOMEHTA UHEPLIMM MAATHUKA.
KaKkoBa 3aBMCMMOCTb Yr/10BOr0 YCKOPEHWs Tefla OT MOMEHTA MPWIOXKEHHbIX K HEMY CUJT U MOMEHTA
nHepuunm Tena? MocTtpoiite rpaduK AaHHO 3aBUCUMOCTHU

KaKk Ha maaTHMKe Obepbeka moryT 6biTb onpeseneHbl Yr/10BOE YCKOPEHME, MOMEHT AEUCTBYHOLLMX CUM U
MOMEHT UHEpPLUN?
Kak B paHHOM paboTe paccumTbiBaeTcAs MNOrPewHOoCTb oOnpeAeseHUAs MOMEHTa WHepuun Tena
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12.

10.
11.

12.

13.
14.

OTHOCWUTENBHO NPOU3BO/IbHOW OCK BPaLLEeHNA?
MpoaeMOHCTPUPYNTE BO3MOXKHOCTL MNpumeHeHua cpegpl Microsoft Excel (unu gpyroii cpegbl) ons
06paboTKKN IKCMEePUMEHTA/IbHbIX AAHHbIX.

5 «OnpeaeneHne XxapaKTePUCTUK 3aTyXaloWwmx KonebaHuit GUsnMyeckoro MasTHMKa»

Moyemy KonebaHWA MaATHMKA B AaHHOW pabote OyayT 3aTyXaloOWMMM, L3A*Ke MPU  BbIKJAKOYEHHOM
3/IeKTpomarHure?

3anuwunTe ypaBHEHUSA 3aTyXaloWMX U He3aTyxatoWwmx KonebaHuit, cpaBHUTE UX.

Kak amnantyga 3atyxalowmx KonebaHuin 3aBUCUT OT BPEMEHM U OT YMCa KoNebaHnin?

KakoB ¢uM3MYECKUIt CMbICAT BEAWMYMH MPUMEHUTENIbHO K AaHHOW paboTe: HayasbHaa amnautyga
KonebaHun, HayanbHas ¢as3a KosnebaHul, KpyroBaAa uYactoTa KosiebaHuil, nepuon, KonebaHui,
K03dDUUMEHT 3aTyXxaHUA, BpeMA penakcaumm, NorapudmMmnyeckmii AeKpemeHT 3aTyxaHua, A0O6POTHOCTD.
Kak oHu meHstoTcs ¢ poctom U?

Kak MeHATCA XapaKTepUCTUKM 3aTyxatowmux KonebaHnit HayanbHas aMnantyaa KoaebaHuii, HavyabHan
¢dasa KonebaHui, KpyroBasa yacToTa KonebaHuii, nepuos KonebaHwui, KOaPpPUUMEHT 3aTyxaHusA, Bpems
penakcauum, norapudmmUecknin 4eKpemMeHT 3aTyxaHua, LOBPOTHOCTb eC/IM OANH U3 NapamMeTPOB JAHHOIO
¢dusmnyeckoro masTHuKa: |, m, L, k yseanumtca (nMbo ymeHblUMTCA) NPU GUKCUMPOBAHHBIX 3HAYEHMAX
OoCTaBLUMXCA?

[na yero, B AaHHOM paboTe, rpadmKm CTPOAT B Aorapudmmyeckommactutabe?

MpoAeMOHCTPUPYITE BO3MOMHOCTb NpUMeHeHus cpedbl Microsoft Excel (uan agpyron cpeppl) gns
06paboTKKN IKCNEePUMEHTANbHBIX AAHHbIX.

11 «M3yyeHMe CTaTUCTUYECKUX 3aKOHOMEPHOCTEN»

KakoBo pacnpegeneHne apobu no aveikam Ha gocke lManbToHa? Kakoe pacnpegeneHne aHanorMyHo
AaHHomy B MKT?

KakoBo pacnpezeneHne 371EKTPOHOB NO MOAY/0 CKOPOCTU B AaHHOM paboTte? YTo npoucxoauT npwu
NU3MEHEHUW HAMPAXKEHUA HaKana?
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7. Kakue cTaTucTMyecKkmMe MeToabl NPUMEHAIOTCA B AaHHOM paboTe?
8. [poaeMoHCTpUpyTE BO3MOMKHOCTb NpumeHeHua cpeabl Microsoft Excel (wnu pgpyroit cpeabl) ana
06paboTKMN aKCNepMMEHTaNbHbIX AaHHbIX.

Ne 14 «OnpeaeneHue nokasatena agmabatbl metogom KnemaHa v [lesopma»

O6bACHUTE XO4 SKCNEPMMEHTA U pe3y/bTaTbl pacyeTa.

HasoBuTe npouecchbl, NPOMCX0aALLIME C FA30M, B XOA4E SKCNEepUMEHTa U n306pasute ux rpadpumyecku.
3anuwunTe ypaBHeHUA 44 BblBoAa popMybl NoKasaTens aanabatobl.

MpoAEeMOHCTPUPYITE BO3MOXKHOCTb NpumeHeHus cpeabl Microsoft Excel (unv gpyroit cpegbl) ana
06paboTKKN 3KCNEPMMEHTANbHbIX AaHHbIX.

10. Kak B gaHHOM paboTe MUHUMU3NPYETCA NOrPELIHOCTb IKCNEPUMEHTASIbHbLIX AAHHbIX?

LN

Ne 21 «MccneaoBaHue 31€KTPOCTAaTUYECKOro NOAA C MOMOLLLbIO 30HAa»

5. YTo TaKkoe HaMpsXKEeHHOCTb 3neKTpudeckoro nons? Kak rpaduyeckn npeactaButb pacnpegeneHune
HanNpPAXXeHHOCTU B Pa3HbIX TOYKAX 3/IEKTPUYECKOro Nos B AaHHOM paboTe?

6. YTo Takoe nOTeHUMan 3neKTpocTaTMYeckoro nonAa? Kak rpaduyeckn npeacTaBuTb pacnpegesneHune
noTeHuMana B pasHbiX TOYKAX 3/1EKTPMYECKOro Nons B 4aHHoM pabore?

7. Yemy paBHa paboTa Mo nNepemelleHno 3apaga BAO/b 3KBUMOTEHUMANbHOW MOBEPXHOCTM U MO
3aMKHYTOMY KOHTYpY, OrpaHMYeHHOMY Y4acTKamM CUIOBbLIX M 3KBUMOTEHLMANbHLIX NUHUI? BblumcauTe
paboTy No NnepemeLleHMIO 3apsaaa No 3a4aHHON TPAEKTOPUMN.

8. Kak M3MeHMTCA KapTMHa CWUAOBbLIX M 3KBUMOTEHUMANbHbLIX AMHWUIA NPU yBEAUYEHUWU (YMeHblueHMK)
HaNPAXKEHHOCTU MEXKAY dNeKTpoAamm?

Ne 24 «PacwupeHue npeaena U3sMepeHus amnepmeTpa NOCTOAHHOTO TOKa»

8. Kakos npuHUMNn AeﬁCTBMﬂ INIEKTPOU3MEPUTENbHDIX I'IpVI60pOB MarHUTO3NNEKTPUYHECKOTO n
31EKTPOMArHNMTHOIro TMNa, NpUMeHAEMbI B AaHHOVI pa60Te?
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10.

11.
12.

13.

14.

YTo  Ha3biBalOT TOKOM  MOJIHOTO  OTK/IOHEHMA W HANpPAKEeHMeM  MNOJIHOTO  OTKJ/IOHeHuA
3NeKTpon3IMepuTenbHoro npnbopa?

Kakum obpasom BKAKOYAOT amMnepMeTp U BOJIbTMETP B 3/IEKTPUYECKYIO Lenb A1 U3MEPEHMA TOKa U
HanpsaxXeHUa? NMpoAeMOHCTPUPYITE HABbIKM BKAOYEHUA STUX NPUOOPOB B SN1EKTPUYECKYIO LENb.

Y710 TaKoe WyHT? 114 Yero n Kak oH ncnonbayetca? NpoLeMOoHCTPUPYINTE UCNOIb30BaHME LWYHTA.

Yto Takoe pobaBoyHOe conmpoTuBaeHMe? [nA 4Yero M Kak OHO wucnosb3yeTca? [poaemMoHCTpupyiTte
Ncnonb3oBaHWe A06aBOYHOTO CONPOTUBEHUA.

MpoAeMOoHCTPUPYIUTE BO3MOXHOCTb NpUMeHeHus cpeabl Microsoft Excel (unan agpyron cpeppbl) gns
06paboTKKN IKCMEPUMEHTA/IbHbIX AAHHbIX.

Kak B gaHHOM paboTe MMHUMU3NPYETCA NOrPELIHOCTb SKCNEPUMEHTA/IbHbLIX AAHHbIX?

Ne 28 «OnpeaeneHne NHAYKTUBHOCTM KaTyLWKN MU MAarHUTHOM NPOHMULLAEMOCTM GpEeppPOMarHUTHOro Tena»

5. Kakve npubopbl NpuMMeHAANCb B JaHHOM paboTe nna onpenenus MNapameTpoB MOCTOSHHOMO U
nepemeHHOro Toka?

6. [Monyunte Popmyny ana pacyeta NOMHOTO COMPOTMBAEHUA LleNU NEPemeHHOro TOKa, WUCMOJb3yemon B
[aHHOW paboTe (MM NnpeacTaBNeHHOM NpenoaasaTesniem).

7. Kak onpegensanacb WHAYKTUBHOCTb KaTylWKW B [JaHHOU pabote? Kakvm eue cnocobom MOXKHO
onpeaenvTb MHAYKTUBHOCTb?

8. TpoAeMOHCTPUPYITE BO3MOXHOCTb NpumeHeHUa cpedbl Microsoft Excel (wnau apyron cpegbl) gna
06paboTKM IKCNEPUMEHTA/IbHbIX AaHHbIX.

10 cemecTp

Ne 32 «OnpegeneHue pagmyca KPUBMU3HbI IMH3bI M NOAOCHI NPOMNYCKaHMA CBETOPUIbTPA C MOMOLLLIO Kosel,
HbtoTOHa»
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© N WU

Kak obbacHseTca noasaeHume Konew, HotoToHa?

Monyunte dopmynbl Ana pacyeTa pafnycoB TEMHbIX M CBET/bIX Kosel, HbioToHa.
MNonyunte bopmyny Ansa onpeaeneHmsa paamyca KpMBU3HbI NH3bI.

KaK B gaHHOM paboTe MUHMMU3INPYETCA MNOrPELHOCTb SKCNEePUMEHTAbHbIX AaHHbIX?

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

KakoBbl MapamMeTpbl U XapaKTEPUCTUKN AUPAKLLMOHHOM peLleTKM, NPUMEHAEMON B IKCNEPUMEHTE?
Monyunte dopmyny ana onpeneneHus LnHbl CBETOBOM BOAHbI NMpU AndpPaAKUMM Ha AUPAKLMOHHON
pelleTKe.

KakoBO npakTuyeckoe npumeHeHne ANPPaKLNOHHbIX peLleToK?

Kak B gaHHOM paboTe MUHUMUN3NPYETCA NOrPELIHOCTb SKCNEPUMEHTA/IbHbBIX AAHHbIX?

Ne 35 «OnpeaeneHne KOHLEHTPaUUKM pacTBOPOB caxapa M NOCTOAHHOW BPaLLEHUA»

O N WU

Ha ocHOBe KaKoro ABneHUA onpeaenaeTca KOHLEHTPALMA pacTBOpa caxapa B aHHOM 3KCnepumeHTe?
MosicHUTE YCTPOMCTBO M NPUHLMN AeNcTBMA Npuambl HMKons

MosicHWUTE YCTPOMCTBO M NPUHLMUMN AENCTBUA NONYTEHEBOrO CaxapmmeTpa

KaK B faHHOM paboTe MUHUMU3UPYETCA NOrPELLHOCTb IKCNEPUMEHTANbHbBIX AAHHbIX?

N2 36 «CHATME BONIbTAMMEPHBIX XapaKTePUCTUK GOTO3IEMEHTa U ONpeseNieHNe ero YyBCTBUTENbHOCTUY

LN

MpoaHanusupylitTe NosyyeHHble B NnabopaTtopHoit pabote BAX

Kak onpegensaetca noctosaHHaA MNnaHKa B 4aHHOM 3KCNepumeHTe?

KaK B faHHOM paboTe MUHUMU3NPYETCA NOrPELHOCTb SKCNEPUMEHTAbHbIX AAaHHbIX?
KaK B faHHOWM paboTe paccumnTbiBAETCs NOrPeLHOCTb onpeaeneHnsa NoCcTosHHOM MnaHKa?

. MpoaemoHCTpUpyiiTe BO3MOXHOCTb NpuMeHeHus cpedpl Microsoft Excel (uam apyroit cpeapl) ans

06pa6OTKM IKCNEPUMEHTA/IbHbIX AaHHbIX.
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Ne 41 «MccnepoBaHme BO3bYKAEHMA aTOMOB rasa»

o

O6bACHUTE NPUHLMN ONpeseneHuns Bo30YKAEHHbBIX COCTOAHMIA aTOMOB ra3a B IKCNepPUMeEHTE?

MoACHUTE NPUHLMN PaboTbl SNEKTPOHHOM Namnbl

B KakoM pMana3oHe 3/1eKTPOMArHUTHbIX BOJIH NIEXUT MU3NydeHUe BO3OYKAEHHbIX aTOMOB NAapoB PTYTU U
noyemy?

Kak B gaHHOM 3KcnepumeHTe onpegensetca o061acTb /IOKANM3AUUM SNEKTPOHA WM KaK MOJyYeHHble
[aHHble COrNacyoTcA C TEOPEeTUYECKMMU Npesnocblikamm?

Ne 42 «OnpeaeneHue rnaBHbIX KBaHTOBbIX YMcen BO3BYXKAeHHbIX COCTOAHUI aToMa BogopoAa»

MosicHUTE YCTPOMCTBO M NPUHLMMN PaboTbl CNEKTPOCKONA, MCNOAb3YEMOrO B AaHHON paboTe

Monyunte dopmyny ons onpesevHUA TNaBHbIX KBAHTOBbIX YMcen BO3BY)KAEHHbIX COCTOSHMIA aToma
BOZOPOAA U ApYyrnX BoA0opoaoNnoa06HbIX aTOMOB

Y710 HasbIBaeTCA rPafynpPoOBOYHbIM rpaduKkom?

MpoAeMOHCTPUPYIUTE BO3MOXHOCTb NpUMeHeHus cpeabl Microsoft Excel (mnam agpyron cpeppbl) gns
06paboTKKN IKCNEPUMEHTANbHbIX AAHHbIX

Ne 51 «WM3yyeHne 3aKOHOMEpPHOCTEW O-pacnasa»

LN

YT0 TaKoe aKTUBHOCTb PAaAMOAKTUBHOIO 3/1IEMEHTA, €€ BblYNC/IEHNE U eANHULLBI U3SMEPEHUS.
B uem coctouT 3aKkoH leirepa - Hettona?

KaK oueHWTb 3HEPIULO a - YacTULLbI?

YCTpoCTBO M NpUHLMN paboTbl cdeTunKa lelirepa-Mionnepa.

. MpoaemoHCTpUpyiiTe BO3MOXHOCTb NpuMeHeHus cpedpl Microsoft Excel (uam apyroit cpeapl) ans

06pa6OTKM IKCNEPUMEHTA/IbHbIX AaHHbIX




Koa

KoOmMmneTeHuun

NHAMKaTOp AOCTUNKEHMSA
KoMMeTeHU MM

OueHouHble cpeacTsa

pPaguoHYKANaoB?

IKCNepmmMmeHTa/IbHbIX AaHHbIX.

Ne 53 «OnpeaeneHre MakCMMabHOM 3HEPTUN B-4acTuL, U MAEHTUOUKALUA PASANOAKTUBHbBIX NPenapaTos»

5. KaKue nssectHbl Pa3sHOBUAHOCTU 6ETa—pacna,£|,a? Kakasa ns Hmx ncenenyetca B JaHHOM 3I-(CﬂepMMeHTE?
6. B Kakux AnanasoHax Haxo[ATcA nepunoabl nonypacnaga n aHeprun bera- pacnaga NnpupoaHbIX

7. KakoBbl OCHOBHbIE 0COBEHHOCTM B3aMMOAENCTBUS BEeTa-4acTuL, C BELLLECTBOM?
MpoAeMOHCTPUPYINTE BO3MOMNKHOCTb NpumeHeHus cpeapbl Microsoft Excel (namn gpyroii cpeapl) ans 06paboTku




6) NopsaaoK NpoBeAeHMA NPOMEKYTOUHOM aTTecTauum, NoKasaTeamn U KpUTepPumn OLLeHUBaAHUA:

MpomerKyTo4YHan aTTectauma no gucumnanHe «MpakTMKYm nNo peLleHunio 3a4a4 NoBbILLEHHOW CNOMKHOCTH
LKONbHOIO Kypca GU3MKN» BKIKOYAET TEOPETUYECKME BONPOCHI, NO3BOIAIOLLME OLLEHNUTb YPOBEHb
ycBOeHuA O6y‘-IaI-OLLI,VIMVICﬂ 3HaHVIl7I, N NpakKTn4yecKkne 3agaHunA, BbiABNAAOLWLMNE CTENEHD
chOpPMMPOBAHHOCTU YMEHWI U BNadeHMI, npoBoauTca B popme 3ayeta (9 cemectp) n B dopme 3ayetac
oueHKoM (10 cemecTp).

DK3ameH no AaHHOVI ancuunanHe nposoanTCAa B NMUCbMEHHOM d)opme NoO 3K3aMeHaLMOHHbIM 6MJ'IETaM,
Ka)K,D,blﬁ M3 KOTOPbIX BKNKOYAET AeCATb 3a4au4.

lTokaszamenu u Kpumepuu oyeHUBAHUA 3a4emd ¢ OueHKOﬁ.'

— Ha OUEHKY «oTAnuHo» (5 6annoB) — 0by4aoLWMNCA AEMOHCTPUPYET BbICOKUI YPOBEHb
cPOPMMPOBAHHOCTU KOMMNETEHLINI, BCECTOPOHHEE, CUCTeEMaTUYecKoe 1 ryboKoe 3HaHMe yyebHoro
mMmaTepuana, ceobo4HO BbINOAHAET NPaKTUYECKMe 3a4aHuA, cBOHOAHO OnepupyeT 3HaHMAMM,
YMEHUAMM, NPUMEHAET UX B CUTYaLMUAX NOBbILIEHHOM CNOXHOCTHU.

— Ha OLLeHKY «xopowo» (4 6anna) — obyvalowmiica AEMOHCTPUPYET CPeAHUI YPOBEHb
cPOPMMPOBAHHOCTU KOMMNETEHLIMIA: OCHOBHbIE 3HaHUA, YMEHUA 0CBOEHbI, HO AOMNYCKatoTCA
He3HauuTebHble OWNBKKN, HETOYHOCTM, 3aTPYAHEHUA NPU aHANUTUYECKUX onepauusax, nepeHoce
3HaHWU M YMEHUI Ha HOBble, HeCTaHAAPTHbIE CUTYaLUN.

— Ha OLUEHKY «ya0BAeTBOpUTENbHOY (3 6anna) — obydatowmincs 4eMOHCTPUPYET NOPOroBbIN YPOBEHb
cPOPMMPOBAHHOCTU KOMMETEHLNI: B XO4€ KOHTPO/IbHbIX MEPONPUATHIA AONYCKaOTCA OLWNBKN,
NPOABNAETCA OTCYTCTBUE OTAELNbHbIX 3HAHUI, YMEHWUI, HaBbIKOB, 06YYaloLLMIACA UCMbITbIBAET
3Ha4YuTeIbHble 3aTPyaHEHUA NpKn onepnpoBaHNUN 3HAHUAMU U YMEHUAMU NPU UX NepeHOoCe Ha HOBble
cuTyaumu.

— Ha OLLEHKY «HeyAoBAeTBOPUTENbHO» (2 6anna) — obydyaroLWnncs AeMOHCTPUMPYET 3HaHUA He Bonee
20% TeopeTUYeCcKoro Matepuana, AOMyCKaeT CyLLEeCTBEHHbIE OLIMOKM, HE MOXKET NoKasaTb
WHTENNIEKTYaIbHble HaBbIKM PeLIeHNA NPOCTbIX 3a4a4.

— Ha OLEHKY «HeyaoBneTBOpUTeNnbHO» (1 6ann) — obyyatoWwmincs He MOXKET NOKa3aTb 3HAHMA Ha YPOBHE
BOCMpou3BeAeHNA U 06bACHEHUA MHPOPMALUKN, HE MOXKET NOKa3aTb MHTENIEKTYa IbHbIE HaBbIKK
pelleHna NPOCTbIX 3a4au.

lTokaszamenu u Kpumepuu oyeHU8AHUA 3a4yema:

- Ha OLLEHKY «3a4TeHOo» 0byyYatoWwminca 4eMOHCTPUPYET YPOBEHb, HE HUXKe NOPOroBoro,
cPOpPMMPOBAHHOCTM KOMMETEHLMIA: B XOLE KOHTPO/IbHbIX MEPOMPUATUIA MOTYT AOMYCKATLCA OLUINMOKM,
MOXET NPOABNATLCA OTCYTCTBUE OTAE/bHbIX 3HAHUIM, YMEHWNI, HAaBbIKOB, 06Y4atoLLMIACA MOTYT
MCMbITbIBAET 3HAUUTE/IbHBIE 3aTPYAHEHUA MPU ONEPUPOBAHUMN 3HAHUAMM U YMEHUAMM MPU UX NepeHoce
Ha HOBble CUTyaLUN.



- Ha OL@HKY «He 3a4TeHO» 0ByYaloLMIACA HE MOXKET NMoKa3aTb 3HaHUA Ha NOPOroBOM YPOBEHb
CcPOPMMPOBAHHOCTU KOMNETEHLNN, T.€. 0byYatoLLmMiica He NOKa3biBaeT 3HaHMEe OCHOBHOTO maTepuana B
obbeme, HeobxogMmMom ana npeacTosLlei npodeccnoHanbHOM AeATeNbHOCTU; He cnocobeH
aprymeHTUMPOBaHHO U NOC/eA0BaTeNbHO U3naraTb, 4oNycKaeT rpybble OlWMBKM B OTBETAX; HE MOXKET
NoKasaTb MHTENNEKTYa ibHble HaBbIKM pelleHnA NPOCTbIX 3a4a4. He NOATBEpPKAaeT 0OCBOeHMe
KOMMeTeHUMI, NpeayCMOTPEHHbIX NPOrPaMMOiA.



