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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.ﬁonrymnﬂ

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

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

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 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[ensimu ocBOeHUSI TUCHUIUIMHBI «lI[pakTHKyM pelieHrs OIMMITHAAHbBIX 3a/1a4 110
¢usuke» b1.B.JIB.01 sBastorcs: chopMHUpOBATh Y CTY/IEHTOB KOMIIETEHTHOCTHO-
OpUEHTUPOBAHHBIC 3HAHUS, YMEHHUS U HABBIKH 110 PELICHUIO OJUMIINAIHBIX 3a/1a4 U
MIPUMEHEHHE UX B 00YUEHHUH PElIeHUI0 (PU3MUECKUX 3a7a4 B CpeIHEH IKOIe KaK
HEOThEMJIEMbIE KOMIIOHEHTBI CUCTEMBI OOLIEKYIbTYPHBIX, OOIIETTPOPECCHOHANBHBIX,
CHelHalbHBIX KOMIIETeHIINN OaKkanaBpa 1 KOMIIETEHIIMI OakaiaBpa B o0nacTu
MeJaroruyeckou nesTeNbHOCTH.

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

2 MecTo qucHuIIMHBI (MOYJIsl) B CTPYKType 00pa3oBaTeIbHOM NPOrpaMMbl

JucnurumHa [IpakTHKYM pelieHus: OJMMITHAIHBIX 3371a4 110 (PU3UKE BXOJIUT B YacTh
y4eOHOTO J1aHa GOPMHUPYEMYIO YIaCTHUKAMH 00pa30BaTEIbHBIX OTHOIICHHUN
00pa30BaTeIbHOM MPOrpaMMEI.

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

Metoauka oOyueHus: (pU3HUKE B IIKOJE

dusnka

[Tpon3BOICTBEHHAS - MPAKTHKA IO MOJYYSCHHIO MPO(HECCHOHAILHBIX YMEHHIA U OIbITA
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 BBITYCKHOW KBATH(PHUKAITMOHHON paOboOThI

[TonroroBka K cave U cjiada rocyJIapCTBEHHOTO 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 TUCHMITIMHBI (Moayist) «IIpakTHKyM perieHus
OJIMMITMAJIHBIX 3a71ay M0 (pU3UKe» 00yUaromuics 10JKeH 001aaTh CIe yIOIUMU
KOMIIETEHIUSIMHU:

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

ITK-1 CriocoOeH peann30BbIBaTh NMEIarOrHYeCKHid MPOIECC C UCIOIb30BaHHEM
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 oOpazoBarenbHbIE 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 00ecreyeHre y4eOHbIX (PU3NUECKUX JUCIUIUINH

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




[1K-2.2

Pemraer Ha 0cHOBe COBpeMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH 3a1a4H
0 TUTAHUPOBAHMIO, Pa3paboTKe MU pealu3anuy IporpaMMm ydeOHBIX
($U3NUECKUX TUCIUIUIMH

I1K-2.3

Ocy1ecTBIsieT KOHTPOJIb PE3yJIbTaTOB O0yUEHUS yJalIuxcs 1o
bu3nYECKUM AUCIUIIITMHAM




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

OO6mias TpyA0EMKOCTh JUCIUIUIMHBI COCTABIISIET 6 3a4eTHBIX eAuHUI] 216 akaja. yacoB, B TOM

HHUCJIIC:

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

— BHeayauTopHas — 0,2  akaj. 4acos;

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

®dopMma arrecTaluu - 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

[Toaroroska PELIeHHUIO 33/1a4
JE€MOHCTPALMOHH JlemoHCcTpanus
oro SKCIIEPUMEHTA
JKCIIEPUMEHTA
ITogroroBka k
MPaKTUYECKUM Brimoasenue
3aHATUAM MPOMEKYTOUHOU
IToaroroska I:(OHT g;BHOﬁ TIK-1.1, TIK-
2.2 OcHob! 10 10 IcI)Kna a aGI())TLI o 1.2, TIK-1.3,
TEPMOJIUHAMUKHI o 5 P TIK-2.1, TIK-
[Moaroroska pelIeHnIo 3a1a9
2.2, 1IK-2.3
JIEMOHCTPALOHH JlemoHcTpanus
oro SKCHEpUMEHTA
SKCHEpUMEHTA
Hroro no paszneny 20 20
3. DneKkTpoauHAMHKA
TToaroroBka k
MPAaKTUIECKUM Brimoanenue
3aHATUAM MPOMEKYTOUHOM
POMEIKYTOHIIC TIK-1.1, TIK-
IToaroroska KOHTPOJIBHOMN
1.2, IIK-1.3,
3.1 DnekTpuuecKoe mose 4 4 JOKIaaa paboThI 1Mo K21, TIK-
[Toaroroska pelIeHnto 3aaq -
2.2, IIK-2.3
JIEMOHCTPALNOHH JlemoHCcTpanus
oro SKCHEPUMEHTA
9KCHEpUMEHTA
ITogroroBska k
MPaKTHIECKAM Brimonnenue
3aHATHAM MPOMEKYTOUHOMH
IToaroroska Il)(OHT g;bﬂoﬁ TIK-1.1, TIK-
3.2 3aKOHBI TOCTOSIHHOT'O 4 ima a a6rc)m>1 o 1.2, IIK-1.3,
TOKa . . p TIK-2.1, TIK-
[NoaroroBka peleHuto 3a1a4
2.2, IIK-2.3
JIEMOHCTPALMOHH JlemoHCcTpanus
oro JKCIIEPUMEHTA
JKCIIEPUMEHTA
TToaroroBka k
MPaKTUIECKUM Brimoanenue
3aHATHAM MPOMEKYTOUHOMH
POMEIKYTOHHC TK-1.1, TIK-
IToaroroska KOHTPOJBHOMN
1.2, IIK-1.3,
3.3 MarauTHoOE I0Jie 4 4 JoKJIaga paboTsI IO K2 1. TIK-
[ToaroroBka peLIeHUIO 3a1a4 -
2.2, IIK-2.3
JIEMOHCTPALIMOHH JlemoHcTpanus
oro 9KCHEPUMEHTA
9KCHEPUMEHTA
ITogroroBka k
MPAKTUIECCKAM Brimonnenue
3aHATHSIM MPOMEKYTOUYHOM
IToaroroBka I1)<0HT g;bHoﬁ TIK-1.1, TIK-
3.4 DAEeKTpUIECKHiA TOK B A P 1.2, TIK-1.3,
4 4 JOKIaaa paboThI 1o
pa3NUYHBIX CpEAax TIK-2.1, TIK-
[MoaroroBka peleHuto 3axa4
2.2, 1IK-2.3
JIEMOHCTPAMOHH JlemoHCcTpanus
oro JKCIIEPUMEHTA
JKCIIEPUMEHTA
TToaroroBka k
MPaKTUICCKUM Brmoanenue
3aHATHAM MPOMEKYTOUHOU
IlogroroBka r1)<0HT g;LHoﬁ TIK-1.1, TTK-
3.5 DnexTpoMarHuTHas A P 1.2, TIK-1.3,
4 4 JTOKJIaa paboTHI IO
MHIYKLUS TIK-2.1, TTK-
[HoaroroBka pelueHuto 3axa4
2.2, 1IK-2.3
JIEMOHCTPALNOHH JlemoHcTpanus
oro JKCIIEPUMEHTA

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, TIK-1.3,
KOJIeOaHUs U BOJIHBI ' A . P I1K-2.1, TIK-
IToaroroBka pelIeHuIo 3a1a4
2.2, 1IK-2.3
JIEMOHCTPALIMOHH JemoncTpanus
oro JKCHEPUMEHTA
IKCIIEPUMEHTA
HWroro no pazaeny 10 22,9
Hroro 3a cemectp 70 73,9 3a4éT
5. OnTuka
IToaroroBka k
MIPaKTUIECKAM Brinonnenue
3aHATHAIM IPOMEKYTOYHOM
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 MPOMEKYTOYHOMH
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 JIOCKH, HCIIOJIb3YETCs OTIEPEkKArOIasi CaMOCTOsITeNIbHAs paboTa CTYACHTOB, KOT1a UM
3apaHee pa3JaroTcs OT/IeNIbHbIC 33/1a4i, B KOTOPBIX OHH JIOJKHBI Pa300paThCs
CaMOCTOSITENILHO U OOBACHUTH UX pelieHue rpymmne. Kpome Toro, mpakTHKyeTcs: mpooieMHoe
o0y4yeHue, pa3BUBAIOIIECE NCCIICAOBATENLCKUE HABBIKM CTYIEHTOB U IO3BOJISIOIEE UM IO
PYKOBOJICTBOM IIpENOAaBaTelis HAaUTH IyTH PELICHUs 3a1a4 I IPOOJIEMBL.

CemuHapcKue 3aHITHS BKIIOYAIOT B CE0s1 TAKME METO/bI 00y4eHUs, KaK yueOHast
JUCKYCCHs, B XOJI€ KOTOPOM CTYAEHTHI U3J1aratoT CBOE MHEHUE U OOMEHMBAIOTCS B3IV IaMU
Ha npo0sieMy, 3BpUCTHYECKas Oece1a, CTUMYIIUPYIONIAs KOJUIEKTUBHOE MBIIIICHHE U
COBMECTHBIH IMOMCK OTBETa Ha c(HOPMYyITUPOBAHHBII BONPOC WM 337a4y, a TAKKE
WHAMBUIyalIbHOE 00yueHHe, KOTa CTYJACHTaM BBIJAIOTCA 3aJJaHUs C YIETOM UX
WH/IMBUYAIbHBIX 0COOCHHOCTEH!.

6 YueOHO-MeTOAMYECKOE 00ecriedeHre CAMOCTOATEIbHOI padoThl 00y4aK0IHXCH

IIpencraBieHo B IPUIIOKEHNUH 1.

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

8 YueOHo-MeTOAMUEeCKOEe M HH(POPMALIMOHHOE 00ecTieYeHHe TUCHMILTNHBI

a) OcHoBHas JuTEpaTypa:

Cagenbes, 1. B. CoopHHK BOIPOCOB U 3a7a4 1o o011eit ¢pusnke : yuedHoe mocoodue /
. 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. MTOJIb30BaTENCH.

®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 ; moxa pen. B. A. Makaposa, C. C. YecHokoBa. - 6-¢ u311. - Mocksa :
Jlaboparopus 3uanui, 2020. - 419 c¢. - (BMK MI'Y —kozne). - 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 : cOOPHUK HAay4HBIX TPYIOB / 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 :
AIEKTPOHHBIN // 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 "KBanrte". ®u3nka : cCOOPHUK Hay4yHBIX TPYAOB / cocTaButTen B. A.
Tuxomupona, A. U. Uepnoynan. — 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 obpamenwus: 24.05.2021). — Pexwum goctymna: 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



xypHaiy "Ksant" Ne 4/2016 — 2016. — 232 ¢. — ISBN 978-5-4439-1106-9. — TekcT :
AJIeKTPOHHBIH // JlaHb : anekTpoHHO-Onbmmoreunas cucrema. — URL:
https://e.lanbook.com/book/92696 (nata oopamenus: 24.05.2021). — Pexwum goctymna: st
aBTOPU3. II0JI30BATEIICH.

B) MeToauuyecKue yKa3aHus:

[konpabIe onuMnuaabl CIIOIY. ®dusuka 2019 : yueObHO-MeToaMUeCKOE TTocooue /
nox pea. A. C. Xykoga. - Cankr-IlerepOypr : CIIOI'Y, 2019. - 194 c. - ISBN 978-5-288-
05969-8. - Tekcr : anekrponnsiit. - URL: https://znanium.com/catalog/product/1243902
(mara obpamenus: 24.05.2021). — Pexxum rocTymna: mo noAmucke.

r) [Iporpammuoe odecneuenne u UnTepHer-pecypcebi:

IIporpammHoe obecnevyenune

HanmenoBanue .
o Ne norosopa Cpoxk nelicTBUS TULIEH3UH

7Zip cB0OOHO pacnpoctpansemoe [10 OeccpodHo

IIpodeccnonanbubie 0a3bl JAHHBIX M HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMBI

HasBanue Kypca Cchuika
DrekTpoHHbIe pecypchl oubimorekun MI'TY um. I'.1. https://host.megaprolib.net/M
Hocoga P0109/Web
Hanmonanenas nHGOpManmoHHO-aHATTUTHYECKAsT URL:
cucrema — Poccuiickuii nuaekc Haygnoro nutupoBanust | https://elibrary.ru/project_risc.
(PUHLY) asp

DjekTpoHHas 0a3a NepuoIuUecKuX u3nanuii East View
Information Services, OO0 «MBHUC»

https://dlib.eastview.com/

9 MaTepuajibHO-TeXHHYeCKOe o0ecneuyeHue TUCHUILINHBI (MO1YJIs1)

MaTepI/IaJ'[BHO-TCXHI/IqGCKOC obecreyeHme JUCIHHUIIIIMHBI BKIIIOYACT:

Y4eOHble ayAUTOPUH Ui TPOBEICHUS MPAKTUYECKUX 3aHATHH, TPYNIOBbIX U
VHJMBHUIYAJIbHBIX KOHCYJIBTAIMM, TEKYIIErO0 KOHTPOJIA U MPOMEKYTOYHON aTTECTALlUN:
JIOCKa, MYJIbTUMEIUUHBIN TPOEKTOP, IKPaH.

[Tomerienus 17151 caMOCTOSTENBHOM pabOThl 00YUAIOIIUXCS: IEPCOHAIbHBIE
koMmbroTepsl ¢ maketom MS Office, Beixomom B IHTEpHET 1 € OCTYIIOM B DIICKTPOHHYIO
MH(POPMAIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA



IIpuiroskeHue 1. Yu4eGHO-METOJUUECKOE 00ecIIeueHe CAMOCTOATEIBHOM pasoThI
o0yuaroumxcsa

Mo gucumnanHe «MpPaKkTUKYM MO peLleHmIo 3a4a4 NOBbILEHHOWN CI0XHOCTM WKObHOTO Kypca GpU3UKN»
npeaycmoTpeHa ayaMTOpHas W BHeayaMTOpHas caMocTonTe/ibHas paboTa obyyarowmxcs.

AyLI,VITOpHaﬂ CaMoCToATE/IbHAA pa60Ta CTyAeHTOB npeagnonaraeT 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 YacTuLbl ONpeaenaeTca BbipaXeHnemM r = 3t% + 4t + 7k , roe f, ],IZ -
eauHUYHble BeKTopa ocel X, Y, Z. Bbluncnutb: 1) nyTb S, npoiiaeHHbIn Yyactuueit 3a nepsblie 10c, 2)
MoAy/b nepemelleHns Ar 3a Toxe Bpems, 3) ycKkopeHue Yactuubl. OteeT: S=500m, Ar=500m, a=10 m/c’.

3apaHue 2. Koneco BpallaeTcs BOKPYr HENOABUKHO OCK TaK, YTO Yro/l NoBOpOTa 3aBUCUT OT BPeMeHU
MO 3aKOHY =10 +20-t-2-t*. HaifTn: 1) cpeAHee 3Ha4eHMe yrN0BOMN CKOPOCTU (o) 3a MPOMEKYTOK

BpemeHu oT t=0 A0 0CTaHOBKM; 2) YINOBOE YCKOPEHME B MOMEHT OCTaHOBKM Koneca; 3) nonHoe
YCKOpPEHME TOUKM, HaxoaAaLenca Ha pacctoAHum 0,1m OT ocM BpaleHMA AN MOMEHTA BpeMeHu t=4 c.
OtBeT: 10 paa/c; -4 pag/c’; 1,65 m/c’.

3apaHue 3. 1o ropn3oHTaIbHON NOBEPXHOCTM ABUMKETCA TENO MACCOM M=2 Kr noA Aencrasmem cunbl F=8
H, HanpaBnaeHHOW noA yraom a=60° k ropu3oHTy. HaliTh paccTonaHMe, KOTOPOE NPOLL/IO TeNO, eC/IN ero
CKOPOCTb yBeNnunAach ¢ 3 4o 5 M/c, a KOIGPULMEHT TPEHUA MENKAY TEIOM U MOBEPXHOCTbIO PaBeH
pn=0,1.0tBeT: 5,9 m.

3apaHue 4. LLiap maccoit m;=5 Kr ABUMKETCA CO CKOPOCTbIO V1= 1 M/C 1 CTaNKMBAETCA € NOKOALLMMCA
LIapoM Maccoi m,=2 kr. OnpeaennTe CKOPOCTU WAPOB Mocae yaapa. Yaap cuuTatb YNpyrum, NpambiM 1
ueHTpanbHbim. OTeeT: 0,43 m/c, 1,43 m/c.

3apaHue 5. YpaBHeHMe KonebaHUM TOUYKN UMEET BUA: x = A -cos o(t+7) ,raeA=0,02 m, w=T1 c'l, 1 =0,2
c. Onpegenntb nepnoa, HayanbHyto ¢asy KonebaHU TOUKN N e€ YyCKopeHne B MOMEHT BpemeHu 1 c.
OtseT: T=2 ¢; $0=0,21 pag; a =0,16 m/c’.

KoHTponbHana paboTa N2 2 «Ctatuctudeckana ¢pusmKa u TepmoguHaMmuKa»

3apaHue 1. Haaute ana ra3oobpasHoro asoTta Temnepartypy, NPy KOTOPOI CKOPOCTAM MONEKYA V; =
300 m/c 1 v, = 600 m/c COOTBETCTBYIOT OAMHAKOBbIE 3HaYeHNA GyHKLMKM pacnpeaeneHna Makcsenna

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

3apaHue 2. igeanbHblii ABYXaTOMHbIN ra3 06bemom 5 n1 1 gasneHmem 10° Na M30XOpPUYECKM Harpenu, B
pe3yabTaTe Yero cpeaHAa KNHETUYECKaa SHepPrua ero MoneKkyn ysenmumnacb ot 0,0796 3B go 0,0923 3B.
Ha cKOobKO NpW 3TOM U3MEHUTLCA AaBNeHUe rasa? B gasbHenwemM ras M3oTepMMYECKN pPacllMpuam 4o
HayasbHOro aasneHua. Onpegennte obbem rasa B KoHue npouecca. OteeT: yeanumtca Ha 0,16 MMa;
5,8 n.

3apaHue 3. Onpegennte KO3GOULMEHT TENAONPOBOAHOCTM A a30Ta, CAU KOIPPUUMEHT ANHAMMUYECKOW
BA3KOCTU N A8 HEro npu Tex xe ycnosuax paseH 10 mkMa-c. Otset: A=7,42 mB1/m-K.



3apaHue 4. 12 r a30Ta HAaX04ATCA B 3aKpbITOM cocyae obvbemom 2 a1 npu TemnepaType 102C. Mocne
HarpeBaHuA AaBNeHue B cocye cTano paBHo 10°mm.pT.cT. Kakoe KonmuecTso Tenna 6bi10 coobLieHO
rasy npu HarpesaHum? OTBeET: 4,1-10° Ox.

3apgaHue 5. Cmeluann Bogy maccon m,=5Kr npu temnepatype T,=280 K ¢ Bogoin maccon m,=8Kr
npu Temnepatype T, =350 K.  HaiTtu: 1) Temnepatypy 8 cmecu; 2) usmeHeHue AS sHTponum,
npoucxogdaulee npu cmelimsaHumn.  OteeT: 323 K; 0,3 K/K.

KoHTponbHaAa pab6oTta N2 3 «In1eKTpuuecTtso U1 MarHeTUusm»

3aaaHue 1. dnekTpuyeckoe none cosgaHo Asyma 3apagamm ;=10 HKn n  q,=-20 HKn, HaxogAawmmuca
Ha paccTtosHuu d=20 cm apyr oT apyra. OnpeaennTb HaNpPAXEHHOCTb NOJIA B TOYKE A, yAa/ieHHOM oT
nepBoro 3apsAaa Ha paccrtoaHue r;=30 cm 1 0T BTOPOro Ha r,=50 cm. PaccuntaTb paboTy, KOTOpyto
HeobX04MMO COBEPLLUTL, YTODObI NEPEHECTM TOYEUHbIN 3apasa, qo=5-10’4 Kn 13 TOUKM Haxoaswmiics
nocepeanHe mexay 3apagamum B Touky A.  OtseT: 280B/m, 0,42 [x.

3apaHue 2. imeeTtca npegHasHayYeHHbI 414 U3mepeHns pasHOCTU noTeHuuanos o 30 B BonbTmeTp
conpoTtmBaeHmem 2 KOm, KoToporo pasaeneHa Ha 150 geneHunin. Kakoe conpoTmus/ieHne Hafo B3ATb U
KaK ero BK/IIOYUTb, YTOObI 3TUM BOJILTMETPOM MOXKHO 6bIJI0 U3MEPUTbL Pa3HOCTb NoTeHUManos ao 75 B?
KaK M3MeHUTCA Npu 3TOM LeHa aeneHna sonbtmeTpa? OTeeT: 3 KOm, 0,5 B/aen.

3agaHue 3. Mo NPOBO/IOYHON pamKe nmetoLLEen GopmMy NPaBUIbHOTO LECTUYTO/IbHUKA, UAET TOK CUJION
I=2 A. Mpu 3TOM B LieHTpe pamKu 06pasyeTca marHMTHOE noJie ¢ HanpaxeHHocTbio 33 A/m. Halitn anuHy
NPOBOJIOKK, N3 KOTOPOM caenaHa pamKka. Otset: /=0,2 m.

3apaHue 4. poBoaALLaA pamMKa NOMeLLLeHa B O4HOPOAHOE MAarHUTHOE noJse ¢ uHayKumen B =0,1 Th.
MAOCKOCTb paMKM COCTAB/IAET C HaNpPaB/AEHNEM MarHMTHoOro noasa  yron ¢ = 30°. MNnowagb pamku S =
20 cm?, conpotumaneHue R = 0,1 Om. MarHuTHOe nosie paBHOMEPHO YMEHbLUAETCA 40 HYAA 33 BpemA
At=0,1 c. OnpegenuTe: a) cpesHee 3HaYeHMeE 3.4.C. UHAYKLMM, BO3HUKAIOLLEN B paMKe; 6) cuay
MHAYKUMOHHOIO TOKa; B) 3apA4, KOTOPbI NPOTEYET N0 pamKe 3a BpemMsa ymeHblueHus nonsa. OTeeT: 1 mB;
10 mA; 107 Kn.

3apaHue 5. ConeHomng ¢ UHAYKTUBHOCTLIO L=7 MI'H 1 akTUBHbIM conpoTusaeHmem R=44 Om
NOAKNOUYUAN K UCTOYHUKY NOCTOAHHOIO HanpsaxkeHua Uy, a 3aTem K reHepaTopy CMHYCOMAanbHOro
HanpAXXeHna ¢ AeNCTBYIOWMM 3HaueHneM HanpsaxkeHua U, =U,. Mpun Kakoi yactoTe reHepaTopa
MOLLHOCTb, NoTpebnseman coneHonaom, byaer B 5 pas meHbLle, Yem B nepBom ciydyae? OTeeT: v=2 Kl'LL.

10 cemecTp
KoHTponbHana paboTta N2 4 «OnTuka»

3apaHue 1. B onbiTe FOHra Ha NyTM 04HOTO U3 MHTEPdEPUPYIOLLUX TyYel NOMeLLaNacb TOHKaA
CTeKNAHHAA N1aCTUHKa, BCIeACTBUE Yero LeHTpabHaA CBeTAan Noa0ca CMEeLLLANach B NOJIOXKeHUe
nepBOHaYa/IbHO 3aHATOE MATOW CBET/ION NOI0COM(HEe cYnTasa LeHTpanbHOM). Jlyy NnagaeT Ha NAACTUHKY
nepneHAnKynapHo. NokasaTtenb npesomaeHnAa NNacTMHku n=1,5. innHa BonHbI cBeTa A=6-10" m.
KaKoBa TonWMHa NAacTUHKN? OTBET: 6 MKM.

3apaHue 2. benbit cBeT NagaeT HOPMasIbHO Ha NOBEPXHOCTb CTEKAAHHON NAAaCTUHKM ToAwmMHoM d=0,4
MKM, HaxoZsllelcsa B Bo3gyxe. Mokasatenb npenomaeHus ctekna n,=1,5. OnpeagenuTe: a)
reoMeTpUUYECKYIO U ONTUYECKYIO Pa3HOCTb X043 UHTepdepUpYIOLLMX lydeit B Npoxoasiiem ceeTe, 6)
OJINHbI BOJIH, MHTE@HCUBHOCTb KOTOPbIX 0C1abnseTca nocse NpoxXoXKAeHUs NAacTUHKK. CUnuTaTb, YTO
BUAMMAA YACTb CNEKTPA NeXUT B MHTepBane gamH BoaH oT 0,4 oo 0,7 mkm. OTBeT: 0,8 MKM; 1,2 MKM;
0,48 mKM.



3apaHue 3. Ha gudpakLMOHHYIO pelleTKy HOPMasbHO NagaeT Ny4YokK ceeTa. KpacHaa MHMA ¢ AANHON
BOJIHbl A=630 HM BUAHA B CNEKTpe TPeTbero nopsAgKa nog, yriom ¢=71°. KakaAa cneKkTpanbHasa AMHMA
BMAHA NOJ 3TUM e Yr/IOM B CMeKTpe YeTBEPTOro nopaaKa? Yemy paBHa NOCTOAHHAA pelweTkn? CKONMbKO
BCEro KpacCHbIX MAaKCUMYMOB AaeT 3Ta pelueTtka? OTeeT: 473 HM; 2 MKM, 7.

3apaHue 4. [1Ba nossapusaTopa PacnosioXKeHbl TaK, YTO YrON MEKAY MX MNIOCKOCTAMM NPONyCKaHua
paseH 25°. OnpeaennTb, BO CKONBKO Pa3 yMeHbLIMTCA MHTEHCMBHOCTb CTECTBEHHOTO CBETa NpW
npoxoxaeHuu: 1) yepes oguH (Nepsbiii) nonapusaTop, 2) yepes oba nonspusatopa. KoadduumeHt
nornoweHma ceeta B nonapusatope paseH 0,08. Oteet: 2,17; 2,88.

3apaHue 5. Kakaa gonna sHeprum GoToHa M3pacxoaoBaHa Ha paboTy BbipbIBaHWA 3/IEKTPOHA, eCn
KpacHas rpaHuua ¢potosadpdekta 307 HM M MaKCMManbHaa KMHETUYECKaA sHeprua ¢oToanekTpoHos 1 3B?
OTtBeT: 0,8.

KoHTponbHana paboTta Ne 5 «KBaHTOBas ¢pusmnka»

3apaHue 1. YepHoe teno nmeet Temnepatypy 3 KK. Mpu oxnaxkgeHun Tena gANHa BOJHbI,
NPMXo4ALLAACA HA MAaKCMMYM U3/1y4aTe/IbHOM CNOCOBHOCTU, USMEHUNACh Ha 8 MKM. [Jo Kakow
Temnepatypbl oxnagmunock teno? OTeeT: 323K.

3apaHue 2. D1eKTpPoH ob6n1agaeT KMHeTUYeckon aHepruein 30 aB. Onpeaenntb AebpPONNEBCKYIO ANVHY
BOJIHbI 3JIEKTPOHA. BO CKONIBKO  pa3 M3MEHUTCA 3Ta AJ/IMHA BOJIHbI, €C/IN KUHETMYECKAA SHEPrmA
yMeHbLUTCA Ha 20%? OTseT: 2,2:10"°m; 1,12.

3apaaHue 3. Mpu ABUMKEHUN YacTULbl BAOb OCU X CKOPOCTb e MOKeT BbITh onpeaenieHa ¢ TOYHOCTbIO
(ownbKoi) Ao 1 cm/c. HaTn HeonpeaeneHHOCTb KOOPANHATbI, €CK YacTULel aBnaeTca: 1) SNeKTPoH,
2) apobuHKa maccor 0,1r. OtseT: 0,01m; 10%m.

3apaHue 4. Yactmua HaxoguTca B 6eCKOHeYHO ryboKoi o4HOMEPHOM NOTeHLMa bHOMN nmes
MWHUMa/IbHYIO 3Hepruto. KakoBa BepPOATHOCTb OOHapPYKEHMA YacTULbl B CpesHel TpeTh ambl? OTBeET:
0,609.

3apaHue 5. OnpeaennTb 4 IMHY BO/IHbI, COOTBETCTBYHOLLYO TPETbEM IMHUN cepun Banbmepa: 1) B
CNEeKTPe U3Ny4eHun Boaopoaa, 2) B cnekTpe usnydyeHusa noHa renma. Oteet: 434Hm, 109HM.

KoHTponbHas pa6ota Ne 6 «®Pu3nka agpa u 3nemeHTapHbIX YacTULL»

3apanue 1. NepsoHauanbHas Macca M30Tona Mpuana - Ir  pasHa m = 5 r, nepuog noaypacnasa

75 cyToK. OnpegennTe, CKONbKO AAep pacnagertca 3a 1 cekyHAy B 3Tom npenapate. CKONbKO aTOMOB
5TOro npenapara ocTaHeTcA Yepes 30 CyTOK M BO CKOIbKO Pa3 M3MEHWUTCA aKTUBHOCTb Npenapara 3a 310
Bpema? OtseT: 1,67-10%; 1,2-10%; 1,32.

3apaHue 2. Agpo 6epunnna-7 B-pagmnoaktueHo no cxeme K-3axsata. 3anucatb peakumio. Kakne
YyacTuLbl Npy 3TOM 06pPa3oBaNUCL?

3agaHue 3. HelTpMHHOE U3NyYeHne 3Be3bl MOMKET BO3HUKHYTb 3a CHET 06beAMHEHNA ABYX NPOTOHOB C
0b6pasoBaHNeM AelToHa. 3anuiumMTe peakumio. Kakme yactuubl ewe 06pasytoTcs B 3TOM peakumm?

3agaHue 4. HaliTv aHepruto cBs3u A4pa, KOTOPOe MMEET OAMHAKOBOE YNC/I0 NPOTOHOB U
HENTPOHOB U paguyc, B NONTOPA pa3a MeHblUMA paguyca agpa Z Al . OTBeT: °Be, 56,5 M3B.

3apaHue 5. 13 nepBoHayanbHO CBOBOAHbBIX NPOTOHOB N HEMTPOHOB 0bpasyeTcs AApo
yrnepoga-12. Kakaa sHeprua npun 3ToOm BblAeNsAeTCcA, KaK OHa Ha3bliBaeTcA? Ecnm cMHTE3MpOBaTb TaKMM
obpasom 1 ryrnepona, To CKO/IbKO BCEro BbIAENMTCA NPU 3TOM 3HeprMm? Kakomy Konmyectsy HedTH 3Ta
3HepruaA skBnBaneHTHa? OTeeT: 92,4 M3B; 740 Ix; 16 T.



BHeayauTopHaa camocTosTesibHasA paboTa 06y4yaloWmXcsa BKAOYAET B cebs:  M3yyeHne nuTepaTypbl No
COOTBETCTBYIOWEMY pa3aeny; peleHme MHAMBMAYaNAbHbIX AOMALIHMX 3a4ad.

MpumepHobie uHAUsudyanbHble domawHue 3adaHusa (U43)
9 cemectp

3apaua Ne 1 «kKuHemaTMKa nocTynaTe/ibHOro U BpalLLaTe/ibHOro ABUXKEHUA»

2 iV ~
TouYKa ABMMKETCA MO OKPYKHOCTU paanycom 4 m no 3akoHy S = A+ Bt" rne S—npoiigeHHbiit nyts, A=8
M, B=2 m/c?, t- Bpema. OnpeAenuTb, B KaKoii MOMEHT BpeMeHU HOPMasibHOe YCKOpeHWe paBHO 2 m/c’.
HaliTV CKOPOCTb, TaHFeHLMaNbHOE M NOJTHOE YCKOPEHME TOUYKM B 3TOT MOMEHT BPEMeHH

3apaua Ne 2 «JMHaMMKa NOCTynaTeNbHOro ABMXEHUA»

Ha 0604 maxoBuKa gnameTpom 60CM HaMOTaH LWHYP, K KOHLY KOTOPOTo NPMBA3aH rpy3 C Maccom 2 Kr.
OnpeaenntTb MOMEHT MHEPLIMN MAaXOBMKa, eC/IM OH BPALLAACb PAaBHOYCKOPEHHO No4 AeUCTBMEM FPy3a,
3a Bpemsa t=3c npuobpen yrnosyto ckopocTb 9 pas/c.

3apaua Ne 3 «IuHaMmuKa BpawaTeIbHOro ABUXKEHUA»

Ha Ban B BMAE UMAMHAPA C TOPU3OHTA/IbHOM OCbHO BPaLLEeHMA HAMOTaHa HEBECOMAA HUTb, K KOHLYY ee
npuKpenneH rpys. Kakyto yrnoByto CKOpocTb byaeT MMeTb Bas CNycTa 2¢ NOCAe Havyana ABUKEHUA TPy3a,
ecnun macca Bana 4 kr, ero paguyc 20 cm, macca rpysa 0,2 Kr, 4eMCTBMEM CUN TPEHUSA Ha ABUXKYLLMECA
Tena MOXKHO npeHebpeyb

3apaya Ne 4 «3akoHbl COXpaHEeHUA B MEXaHUKe»

[lBa manbix No pasmepy rpysa maccamm m;=10 Kr v m,=15 Kr noaBeLleHbl Ha HUTAX OAMHAKOBOM AJ/IUHbI
L=2 M B OZHOI1 TOUKE M CONPUKACAIOTCA Mexay cob60it. MeHbLUMii rpy3 6bin OTKAOHEH Ha yron 0=60° n
oTnyweH. OnpegenuvTe BbICOTY, Ha KOTOPYHO NOAHMMYTCA 06a rpy3a nocsie abcooTHO Heynpyroro

yAapa
3agayua Ne 5 «MexaHuuecKkue KonebaHua»

Mepuog 3aTyxarolwmx KonebaHnin paseH T = 4c, norapudmmyeckmii fekpemeHT 3aTyxaHusa 1,6;
HauvanbHanA ¢asa pasHa 0. CMmelleHe TOUKM B MOMeHT T/4 pasHo 4,5 cm. HanucaTb ypaBHeHue
KonebaHnn N NOCTPoUTb rpaduK B Npegenax TPEX Nnepnuoaos

3apaua Ne 6 «PenaTtuBmucTcKaa mexaHuUKa»

B na6opaTopHof/’1 Cncreme oTcyeTa ogHa U3 AByxX oaNHaKOBbIX 4aCTuL, C maccoi My NOKOUTCA, Apyran
ABUXETCA CO CKOPOCTbIO v=0,8¢c no HanpaB/1eHUIO K I'lOKOFILLI,EVICFI YyacTtumue. Onpep,enMTe PENATUBUCTCKYIO
maccy ABM)KVLIJ,EI\;ICH 4acTuUlbl B na6opaTopHoV1 CncTteme OTCc4yeTa N ee KUHETUYECKYHO SHEPTULO

3apauya Ne 7 « MKT. Ctatuctuueckasa pusmka»

B cocyne o6bemom 20 n Haxo4MTCA CMeCb BOA4OPOAA U renna noa AasneHnem 2 atm. Obwaa macca
cmecu 5 1. M3BeCTHO, YTO CpesHAA KMHEeTUYECKasA IHEePr1A NOCTYNATE/IbHOMO ABUXEHUA MOJIEKY CMECU
razos pasHa 0,038 3B. Bo CKONIbKO pa3 OT/INYAOTCA MAcCbl BOAOPOAA W resina B cmecu?

3apgaua Ne 8 «<MaeanbHbli ras»

3 MoAs a30Ta NJOTHOCTbIO p=1,25KF/M3 M30XOPHO Harpenu Tak, YTo ero AasieHne U3MeHnIach C 1,1-105
Na go 1,6:10°MNa, a 3aTem 1n306apHO CXKanu Ao nepBoHa4vyanbHOM TemnepaTypbl. Onpeaennte



TemnepaTtypbl B KaXKA0M U3 TPeX ONUCAHHbIX COCTOAHUIN U KOHEYHbI 06bem rasa. M3obpasute rpadmkm
3TUX NPOoLECcCOB B KoopanHaTtax P-T

3apauya Ne 9 «[epBoe Havyan0 TepMOAUHAMUKN»

B pe3synbTaTe M30TEPMMUYECKOTO pacliMpeHma a3oTa maccoit m=0.2krnpu Temnepatype T=280 K o6bem
€ro yBesinymBaetca B 2 pasa. Onpeaenntb: 1) paboTy A, coBepLUEHHYIO Fra30M MPU paclumMpeHunu; 2)
nsmeHeHue AU BHyTpeHHeW sHeprun; 3) KoAnYecTBo Tena0Tbl Q, NOYYEHHOE ra3om

3apauya Ne 10 «Bropoe Hayano TepMmogUHAMUKUY

Kycok nbaa maccon m =200r, B3ATbIM Npu TemnepaType t, = -10C°, 6611 HarpeT Ao TemnepaTtypbl t, =0C° u
pacnnasneH, nocne yero obpasoBaBLlIanca Boga bbina HarpeTa Ao Temnepatypsbl t;= 10C°. Onpegenntb
n3MmeHeHue AS sHTPoONUKU B Xo4e YKaszaHHbIX NPOLLECCOB.

3apaya Ne 11 «9nekTpocTaTUKa»

dneKTpuyeckoe nose co3gaHo Asyma 3apagamu g;=10 HKn n q,=-20 HKn, HaxogAwWMMmMCA Ha
pacctoAaHuM d=20 cm apyr oT Apyra. OnpeaennTb HaNPsSXKEHHOCTb NOJs B TOYKe A, yaaneHHOW oT
nepBoro 3apsga Ha pacctoaHue ri=30 cM 1 OT BTOPOTO Ha r,=50 cm. Paccuntatb paboTy, KoTopyio
HeoHX04MMO COBEPLLNTL, YTODObI NEPEHECTM TOYEYHbIN 3apasg, q0=5-10'4 Kn 13 TOUKM Haxoasawmiica
nocepeanHe mexay 3apagamu B TOUKY A.

3apaua Ne 12 «MocToAHHDIN 3N1eKTPUYECKUA TOK»

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.
Onpegenute: 1) cnibl TOKa BO BCEX yYacTKax Lenu; 2) TeN0BYIO MOLLHOCTb, KOTOPas BblAeNAETCA Ha
conpotusneHmm Rs.

d£3 3
R.E g2, 2

Rz

nwr 31

3apaua Ne 13 «9nekTpomarHeTusm»

Mo ABYM 6ECKOHEYHO AMHHBIM MPAMbIM NapannesibHbIM NPOBOAAM, HAXOAALWMMCS HA PACCTOAHUMU
R=10,0 cm apyr ot Apyra B BaKyyme, TekyT Toku 1,=20,0 A u 1,=30,0 A 04MHAKOBOro HanpaBAeHUA.
Onpenenvte MarHUTHYO UHAYKUMIO Nons B, co3gaBaemoro Tokamu B TOUKAX, IEXKALLMX HA NPAMON,
coeamHatowmx oba npoeoga, ecan: 1) Touka C nexkuT Ha paccToaHum ri=2,0 cm 1eBee NeBOro NPOBOAa3;
2) TouKa [l nexkuT Ha paccTosiHMK r,=3,0 cM NpaBee NPaBOro NPoBoAa; 3) ToUKa G NeXKUT Ha PaCCTOAHUM
rs=4,0 cm npasee NeBoro nNposoaa.

3apaua Ne 14 «9nekTpomarHeTusm»

INEeKTPOH, YCKOpeHHbIM HanpaxeHnem U=200 B, BnetaeT B 04HOPOAHOE MArHUTHOE MOJIE C MHAYKLUMEN
B=0,7-10" Tn nepneHAMKYAAPHO CUAOBLIM INHUAM.  HaliTu pagmyc OKpPY»KHOCTH, MO KOTOPOIA
[OBUMKETCA 9NEKTPOH B MarHUTHOM noJie n nepuog ero spawenma. Oteet: R=0,68 m; T=5,1-10"c.



3apauya Ne 15 «9neKTpomMmarHMTHaAA UHAYKLUAY

MpoBoaALMIA NIOCKUIA KOHTYP, UMetoWwmnii Gopmy OKpYKHOCTU paaumyca r = 0,05 m nomelleH B
OAHOPOAHOE MAarHMTHOE MoJe TaK, YTO IMHUM MarHUTHOM MHAYKLMM NOAA HanpaBaeHbI
nepneHANKYNApPHO NAOCKOCTU KOHTYpa. ConpoTtusneHmne KoHTypa R =5 Om. MarHutHaa nHaykuma
mMmeHsAeTca no 3akoHy B = kt, rae k= 0,2 Ta/c. Onpeaenute: a) 3.4.C. UHAYKLUN, BOSHUKAIOLLYIO B 3TOM
KOHType; 6) CMy MHAYKLMOHHOIO TOKA; B) 3apA4, KOTOPbIN NPOTEeYeT NO KOHTYPY 3a NepBble 5 CeKYHA,
NU3MeHeHuA Nons.

10 cemecTp
3apaua Ne 16 «MHTepdepeHLMA cBETA OT TOYEYHbIX UCTOYHUKOBY»

B onbiTe KOHra Ha NyTM 04HOrO M3 UHTEpPdEPUPYIOLLMX yYelt NOMELLANACh TOHKAA CTEKNAHHAA
NJaCTUHKA, BCIeACTBME Yero LieHTpasibHaA CBET/IafA NoJ10ca CMELLLANach B MOIOXKEHWE NepBOHAYaNbHO
3aHATOE NATOWN CBETNOMN NONOCOMN(HE CUMTas LeHTPanbHOM). Jlyd nagaeT Ha NAACTUHKY
nepneHAVKyAApHo. NMokasaTenb NPeNOMAEHUA MAACTUHKKU n=1,5. [l iMHa BoaHbI A=6-10" m. KakoBa
TONLMHA NAACTUHKMN?

3apgaua Ne 17 «UHTepdepeHLmna cBeTa B TOHKUX MJIEHKaX»

MnocKkonapannenbHaa CTEKNAAHHAA NAACTUHKA TOAWMHOM d=1,2 MKM U C NOKa3zaTenem npenomiaeHus
Nn-=1,5 NomelleHa mexay AByMA cpedamu C NoKasaTensmu npesnomaeHua ny n n,. CeeT ¢ AMHOM
BOJ/IHbI A=0,6 MKM MagaeT HOPMaNbHO Ha NAacTUHKY. OnpeaennTe oNTUYECKYIO Pa3HOCTb X043 BOJIH,
OTPa)KEHHbIX OT BEPXHEN N HUXKHEN NOBEPXHOCTEN NAACTUHKM W onpeaenuTe, ycuaeHue uam
ocnabneHne MHTEHCMBHOCTU NPOUCXOANT NPU UHTEPdEPEHLUUMN B CAeAyHOLLMX CAYYasX: a) N1<n<n,; 6)
n,<n>n,

3apgaua Ne 18 «Aundpakuua PpeHena»

Haliante paanycbl nepsbIx Tpex 30H PpeHens ANs NJA0CKOM BOHbI, €C/IN PACCTOAHUE OT BOJIHOBOWA
NOBEPXHOCTU A0 TOYKM HabaoaeHua 1 m. [InnHa BosHbl A=500 HM.

3apgaua Ne 19 «Aundpakuma PpayHropepa»

HaiT HanbonbLIMIA NOPAAOK CNEKTPA ANA KENTOW IMHUM HAaTPUA C A/IMHOMN BONHbI A=589 HM, ecau
NOCTOAHHAA AMbPAKLMOHHOM pelueTkn d=2 MKm. CKO/IbKO BCEro MaKCMMYMOB ZaeT 3Ta pelueTka? lMoa
Kakum yrnom ¢ HabnogaeTtca nocneaHuii Makcumym?

3apaua Ne 20 «Monapusaumna ceeta»

Yron Mexy NA0CKOCTAMM NPOMyCKaHWA AByX Nonapu3aTopos paseH 50°. ECTecTBEHHbIN CBET, NPoXoas
yepes TaKyto cuctemy, ocnabnsetca B 8 pas. MNpeHebperana NOTEPAMM CBETA NPU OTPANKEHNUN,
onpeaennTb KoapPULMEHT NOTrOLLEHNA CBETA B NOAAPU3ATOPAX

3apaua Ne 21 «doTtoadpdekT»

OnpegenvTb HaMMeHbLUNI 334EePXKUBAIOLLMIA NOTEHUMAN, HEOOXOANUMDIN A8 NPEKPALLEHUA SMUCCUM C
NnoBepxHOCTM GOTOKATOAA, EC/IM OH OCBELLAETCA U3/ly4eHUEM C AMHOW  BOAIHbI 0,4 MKM, a KpacHas
rpaHuua ana matepmana Katoga pasHa 0,67 mKm

3apauya Ne 22 «Tennosoe Usny4yeHue»



YepHoe Teno Harpenn ot tTemnepatypbl 600K ao 2400K. Bo ckonbKo pa3 yBeanymaacb obuias Tensosas
aHeprua, nsnydyaemas Tenom? Ha CKONbKO M3MEHMNACh AJ/IMHA BOJIHbI, COOTBETCTBYIOLLAA MAaKCUMYMY
SHEPrun U3Ny4YeHUs N CNEKTPANbHBIN COCTAB U3Ny4YeHUA?

3apaua Ne 23 «3¢pdpeKkT KomnTtoHa»

®oToH ¢ aHeprueit 1 MaB pacceancsa Ha cB0604HOM MNOKOMBLLEMCA 3/IEKTPOHE. HaliTU KUHEeTUYECKYo
SHEPruIo 3/IEKTPOHA 0TAAYM, eCIN B pe3y/ibTaTe paccesHUs A1MHa BOHbl pOTOHa U3meHunach Ha 25%

3agaua Ne 24 «dnemeHTbl KBaHTOBOW MEXaHUKU»

Mpun ABUNKEHNWN YACTULbI BAOIb OCU X CKOPOCTb €€ MOKET BbITb OnpeaeneHa C TOMHOCTbIO (OWNBKON)
80 1 cm/c. HaitTn HeonpeaeneHHOCTb KOOPAUHATBI, €C/IN YacTULEen ABaaeTca: 1) 31eKTpoH, 2) ApobuHKa
maccom 0,1r

3apgaua Ne 25 «YacTuua B noTeHUManbHOM Ame»

CobcTBeHHan d)yHKLI,MFI, onuncbiBaoWwana COCTOAHNE MUKPOYaACTULLbI B b6eckoHeyHo F!'Iy6OKOl71

.M
v, (x)=Csin —x
noTeHunaibHOU AMeE WWNPUHOU B, nmeet B I . V]CI‘IO}1b3yﬂ ycnosmna HOPMUPOBKMH,

onpenenntb nNoctoaHHyto C.

3apaua Ne 26 «Atom no Teopumn bopa»

BbluMCAUTb paanycbl NEPBbIX TPEX OPOUT 31IEKTPOHA B aTOMe BOA0POAA
3apaua Ne 27 «U3nyyeHne aTtoma»

HanTu HaM60!'IbUJyl0 M HAaUMEHbLUYIO AJ/IMHbI BOJIH cepuu [aleHa B CNekTpe U3ayyeHua Bogopoaa.
CpaBHMTb nosly4yeHHble 3Ha4YeHnA C A/IMHAaMKn BOJTH BUAMMOTO U3Ny4yeHunA

3apaua Ne 28 «PagnoakTMBHOCTb»

192
MepBOHayanbHaa macca usoTtona upuaua 7’ paBHa m =51, nepnog, noaypacnaga 75 cyTok.

OnpepenuTte, CKONbLKO AAep pacnageTca 3a 1 cekyHAay B 3Tom npenapaTe. CKOMIbKO aTOMOB 3TOro
npenapata octaHeTca Yepe3 30 CyTOK 1 BO CKOJ/IbKO Pa3 U3MEHUTCA aKTMBHOCTb Npenapara 3a 310
Bpema?

3apauya Ne 29 «3aKoHbl COXpaHEHUA B AAEPHbIX Ppeakuuax»

B LLeHTpe CONHUA NPOTEKAET TEPMOALEPHAA peaKkLma CMHTe3a reans U3 Bogopoaa, B KOTOPOW 13
yeTblpex NPOTOHOB 06pasyeTca Aapo He' n ABa No3uTpoHa. 3anuwmTe 3Ty peakumio. Kakue eue
YyacTuupbl 0bpasyroTcA B HElA?

3apaua Ne 30 «JHeprua B AAEPHbIX peakumax»

2 v
Kakoe KonnyecTBo U”*® «BbiropaeT» 3a rog, B AlepPHOM PeaKTope C 371eKTPUUECKON MOLLHOCTbIO 1 BT 1
K.n.4.38%? CumtaTb, YTO pacnag A4ep ypaHa noa AencTBUEM TEMNNOBbIX HENTPOHOB NPUBOAUT K
06pa30BaHMNIO0 M30TOMNOB KCeHOHa-141, CTPOHLMA-92 1 Tpex BTOPUYHbIX HEMTPOHOB.



MepeyeHb 80MPOCOB K CEMUHAPCKUM 3AHAMUAM
9 cemecTp

Cemunap Ne 1 "KuHemaTuka ¥ JIMHAMHKA MOCTYNATEJbHOr0 W BPAIIATEIbHOIO
JBUKeHun"
1. Mexanuueckoe npmxenue. Cucrtema orcuéra. MatepualibHast TOUKA.
2. OCHOBHBIC KHHEMAaTHYECKUE XapaKTEPUCTUKU: TIEPEMEIICHHE, ITyTh, CKOPOCTh, YCKOPCHHE:
MOJIHOE, HOpMaJIbHOE, TaHTeHIalIbHOe. Kitaccudukanmst TBHKEHUA.
3. TlocrymarensHoe nBmwxeHue. LleHTp Macc. BpamiatenbHoe nBHKEHHE.
4. OCHOBHbIC KHUHEMATUYECKHE XapPAKTEPUCTUKU BPAIIATEIIbHOTO JIBUKEHHUSI: YTOJl TOBOPOTA,
YIJIOBOE MEPEMENIEHUE, YTIIOBBIE CKOPOCTh M YCKOPEHHUE.
5. CBsi3b MEX1Y JIMHEHHBIMH U YTJIOBBIMU XapaKTEPUCTUKU JIBHKEeHUs. PaBHOMEpHOE U
pPaBHOIIEPEMEHHOE BpaIlaTeabHOe ABMKCHUS. [IoHsITHE COCTOSHUS (PU3NUECKON CUCTEMBI U
YpaBHEHUS JBUKEHUS.
6. JlunaMuuecKkre XapaKTepUCTUKH: CHJIa , CAJIOBOE TI0JIe, Macca, UMITYJIbC.
7. 3axonsl HeloTOHA.
8. JlmHamMu4ecKre XapaKTepHUCTHUKHU BPAIIATEIBLHOTO JBH)KCHHUS: MOMEHT CHJIBI OTHOCHTEIIBHO
ocH, MOMEHT uHepiund. OCHOBHOM 3aKOH TUHAMUKH BPAIaTeIbHOTO JBUKCHUS.

Cemunap Ne 2 "3akon coxpanenus"
1. 3aKOH COXpaHeHMA UMMNYNbCa, YCI0BUA €70 BbINOJHEHWA.
2. 3aKOH COXPaHeHMA MOMEHTa MMMNY/bCa, YCI0BUA €ro BbIMOJHEHUA.
3. Pabora, MmomHocTh. PaboTa rpaBUTallMOHHOW CHUJIBI, KOHCEpBAaTHBHBIE CHIBL. Pabora
pesyapTupyrome cwibl. KuHerwmueckass sHeprus, Tteopema 00 W3MEHEHUU KHHETHYECKOM
SHEPIUH.
4. 3aKOH COXPaAHEHWA NONHOWM MEXaHUYECKOM SHEPTUM,  YC/I0BUA €70 BbINOJHEHWUA.

5. CoyapapeHue aByx Ten.

6. CBA3b 3aKOHOB COXpaHeHnA co CBOMCTBAMM NPOCTPAHCTBA N BPEMEHMU.

Cemunap Ne 3 "Koseb6anust u BoJIHBI"
1. ®usnyecknin n maTeMaTUYECKUN MaATHUKN.
2. FapmoHuyeckne, cBobOAHbIE, BbIHYXAEHHble W 3aTyxatowme KonebaHua: anddepeHumanbHble,
rpaduKm, XapaKTePUCTUKM.
fiBNeHue pe3oHaHca u ero ¢pusmndyeckas npupoga. Npumepsi.
BonHa. Buapl BosH. MexaHM3m 06pa3oBaHMA MeXaHUYECKUX BOJH.
3ByKoBas Bo/IHa. MexaHM3m 06pa3oBaHMA 3ByKa B rasax.
BonHoBoOe ypaBHeHMe.
CTtonuas BosiHa. MexaHu3m 06pa3oBaHus. YpaBHEHUE CTOAYEM BOJHbI.

Noubkw

Cemunap Ne 4 "CraTucruyeckue MeTo/Ibl ONIUCAHUA MaKpocucTrem"
BeposTHOCTH NOSIBIEHUS JUCKPETHON U HENIPEPBIBHOM CIIyYalHbIX BEJIUYHH.
DyHKIHS paclpenesIeHAs BEPOSATHOCTEN. Y CIIOBUE HOPMHUPOBKH.

Cpennee 1 HanOosee BEpOATHOE 3HAUECHUE CIYyYaliHOM BETHUUHBI.
Craructuueckue MeTo ibl. OCHOBHBIE MOJIOKEHUS CTATUCTUYECKON (PU3UKH.
Pacnpenenenne Maxkcseinna, ['aycca, boinsumana.

agbrwbnE

Cemunap Ne S "TepmoannamMuyeckne MeTOIbI ONMCAHUSA MaKpocucTem'
YpaBHEHHE COCTOSHUS UICATIBHOIO Ta3a.
PacnpegeneHuve sHepruv no creneHam cBoboabl. CpeaHAA SHEPrUA MONEKYbI.
TennoemkocTb. Mo/IfipHan 1 yaenbHaA TeNI0eMKOCTU. YpaBHeHne Maiiepa.
BHYTpeHHAA 3Heprua Kak GyHKLMA cOCTOAHUA cucTeMbl. PaboTa Kak GpyHKLMA npouecca.
ITepBoe HauasIO0 TEPMOAUHAMUKH.

N E



6. M3omnporiecchl: M30TEPMUYECKUHN, H30XOPUIECKH, N300apuIecKui, ainabaTHIeCKui,
MOJUTPOTUYECKHIA.

7. OHTponus. CBONCTBA 3HTPOIINU U30JIMPOBAHHON CHUCTEMBI.

8. BTopoii 3aKk0H TepMOIUHAMHUKH.

9. Huxn Kapno. K.i.a. muxna Kapho.

CemuHap Ne 6 "InekTpocratuueckoe none"

dNeKTpocTaTUYeCcKoe nose. INEeKTPUUYECKU 3apsaa,. 3akoH KynoHa.
HanpAaxeHHOCTb aneKkTpocTaTuyeckoro nona. NMpuHUMn cynepnosnumnn.

MoTokK BeKkTOpa E. Teopema laycca.

MoTeHLMaNnbHOCTb 3NEKTPOCTAaTMYECKOro nNonA. Teopema o LMpPKYAALNN.

CBA3b MeXKay HanpPAXEHHOCTbIO M NOTEHUMANOM.

[eomeTpunyeckoe onncaHue nona. Cnnosble AMHUU. DKBUNOTEHLMANIbHbIE MOBEPXHOCTMU.

ouhkwnNE

CemuHap N2 7 "MocCTOAHHbIN TOK. Llenn noctoaHHOro ToKa"

dneKTpUYecKmnit Tok. MAOTHOCTb TOKA. YpaBHEHME HEMPEPbLIBHOCTY.
3akoH Oma gn1a ogHOPOAHOIO y4acTKa uenu.

ConpoTtussieHne npoBogHuKa. CoegMHEHNE CONPOTUB/IEHNIA.

3akoH Oma gn1a HeogHOPOAHOrO yyacTKa uenn. CtopoHHue cunbl. 34C.
Mpasuna Knpxrooda.

MoLHOCTb TOKa. 3akoH [Koyna-SleHua.

ok wNE

CemuHap N2 8 "MarHutHoe none. dNeKTPOMarHMTHaA MHAYKLuA"

1. NCTOYHUKM MarHUTHOrO nonsa. MarHMTHoe noJsie ABUKyLLLeroca 3apaza u NPOBOAHMKA C TOKOM. 3aKOH
bno-Casapa.

2. MOTOK W UMpPKyNAUMA BEKTOPa MHAYKUMM MaArHUTHOro nond. Teopema laycca n Teopema o
LMPKYNALUN.

Cuna JlopeHua. [iBuKeHMe 3apArKeHHOM YacTuLbl B MarHUTHOM MoJie.

Cunna Amnepa.

3aKOH a1eKTPOMarHMTHoM nHaykumm ®apagesn. NMpasuno fleHua.

BuxpeBoe aneKkTpmyeckoe none.

ABneHne camomHaykumun. MHAYKTMBHOCTb. ConeHouna,

Nousw

10 cemecTp
CemuHap N2 9 "UHTtepdepeHuusa u gudpakumsa ceeta”

INeKTPOMarHUTHbIE BO/HbI.

KorepeHTHOCTb 1 MOHOXPOMATUYHOCTb CBETOBbIX BOJIH.

NHTepdepeHuMn cBeTa OT ABYX UCTOYHMKOB.

NHTepdepeHuMa cBeTa OT NIOCKONAPaNNebHOW NAACTUHKN.

NHTepdepeHumMa cBeTa OT NACTUHKM NepemeHHON ToNwmHbl. Konbua HbloToHa.

MpumeHeHWe nHTepdepeHLUn ceeTa.

fiBneHve pguodpakumm. OcobeHHOCTb AMpPaKUMKM  CBETOBbIX BOAH. [Oudpakuma OpeHena u

®payHrodepa.

8. MpwuHumn MolireHca-PpeHens. YnpoLLeHMe BbIMUCNEHNI C MOMOLLbIO BEKTOPHOW AMarpaMmbl.

9. Oudpakuna OpeHensa Ha KPyr1om oTBepcTuun. 30Hbl PpeHens.

10.Andpakumna ®payHrodpepa Ha y3KON MPAMONMHENHOM Wenn. YCNoBMA MaKCMMymMa U MUHUMYMA.
3aBMCMMOCTb MHTEHCMBHOCTU CBETA OT Yraa gudpakumu.

11.AndpakumoHHan pelweTka. OCHOBHbIE XapPaKTEPUCTUKN ANPPAKLMOHHON pelleTkn. YCN0BUA raBHbIX

MaKCMMYMOB U MUHUMYMOB U A06aBOYHbIX MMHUMYMOB.

NouhkwNpeE



CemuHap N2 10 "Nonapusauus cseta"

1. NMonapusaums ceeTa. EcTecTBeHHbIN M NONAPMU3OBaAHHbIN CBET.

2. lMonapusauma cBeTa Npu OTPaXKeHUM 1 npenomaeHnn. 3aKoH bproctepa.

3. MNonspusayma npu ABOMHOM ny4vyenpenomneHmu. CeoicTBa OO6bIKHOBEHHOTO M HeOObIKHOBEHHOIO
nyyen.

4. MNonapusaumoHHble Npusmsbl. [pusama Hukona.

5. 3akoH Mantoca. AHanAu3 NONAPU30BAHHOIO CBETa.

6. OnTMYecKM aKTMBHbIe BellecTBa. BpalweHne nA1oCKoCcTn noaapmsaumm ceeTa.

CemuHap N2 11 "KsaHTOBas onTuKa"

1. TennoBoe m3ny4yeHne abCoNOTHO YepHOro Tena. 3akoH CrtedaHa — BonbumaHa. 3aKOH CMeLLEHUs
BuHa.

2. KopnycKynapHo-BOAHOBOW Ayann3m cBeTa. dHeprma n umnynbc GoToHa. [JaBneHune ceeTa.

3. ®oTtoadodekT. 3akoHbl poToadPpekTa. Popmysia INHWTENHA.

4. 3¢dekt KomntoHa. Popmyna KomnToHa.

5. BosiHOBble cBOMCTBA YacTul,. [anHa BosiHbI Ae bponns. MpuHumn HeonpeaeneHHoctu MeliseHbepra.

CemuHap N2 12 "CrpoeHue atoma"

Mogenu atoma. NnaHeTapHaa mogenb atoma.

Moctynatbl bopa.

MN3nyyeHne aToma BOAOPOAA M BOAOPOAONOA0OHbIX cucTem. CneKTpaibHble cepum.
dopmyna banbmepa.

CneKTpbl MHOT03/IEKTPOHHbIX aTOMOB. 3aKoH Mo3nu.

uEwNE

CemuHap N2 13 "OcHOBHble NO/I0}KeHUA KBAHTOBOIA MeXaHUKn"

1. KanroBele cocrosiHud. BonnoBas ¢yHkuus u ee ¢Qusnueckuit cmpicn. IlpuHiun
cynepro3unuu. YpasHenue lIpenunrepa, KBaHTOBBIE ypPaBHEHUS ABUKCHUS.

2. HexoTopsle 3a7jaui KBaHTOBOI MexaHUKH. YacTuia B 0ECKOHEYHO TITyOOKOH MOTEHIMAIbHON
ame. KBaHTOBaHME dHEPIUM.

3. KBaHTOBblE 4WCNA, XapaKTepu3ylolMe MOMOXKEHUe 3I/NEKTPOHA B aTome. KBaHTOBaHME 3SHepruu.
KBaHTOBaHMe MOMEHTa MMMYIbca. CMMH 3NeKTPOHa.

4. Cxema sHepreTMyecKknx ypoBHelt aToma Bogoposa. Mpasuna otbopa npy aTOMHbIX Nepexoaax.

5. I'paHuIbl IPUMEHUMOCTH KBAaHTOBON MEXAHUKH.

CemuHap N2 14 "AtomHble Agpa, UX cBoicTBa. PaanMoaKkTMBHOCTDL"

fiBNeHne pagnoaKTUBHOCTHU.

OCHOBHOW 3aKOH PaZMOaKTUBHOIO pacnaja. PagmMoaKTnBHble paabl.
CocTaB 1 XapaKTepPUCTUKM aTOMHOTO Agpa. AaepHble CUbl.
KanenbHas u obosoyeyHas moaenu agep.

Macca v aHeprusa cBAsu agpa. YaenbHas sHeprus ceasu. Paguyc agpa.

ukhwnN e

CemuHap Ne 15 "flgepHble peakuun"

1. ApepHble peakuum.

2. DHeprua agepHomn peakumu.

3. YpaBHeHWEe W 3HepreTMyeckoe ycnoBue o-pacnaga. CBA3b 3HeEpPrMM o-4acTmupl C MEepUMoaoM
nonypacnaga. TyHHeNbHbIn 3pPeKT Npu a-pacnage. CNekTp o-4actul,



4. XapaKTtep cnekTtpa y-usnyyeHus. Mpoueccbl B3aMMOLENCTBUA Y-KBAaHTOB C BELLLECTBOM. 3aBUCMMOCTb
MHTEHCUMBHOCTU Y-U3/lyYeHUs OT TONLWMHbLI cnoA BeuwectBa. CpaBHeHWE NPOHMKaKoLWel cnocobHoCTM
PasNMYHbIX BUAOB U3NYYEHUA.

5. Tpu Buaa P-pacnaga. IHepreTMYeckuin cnektp B-yactvu. MMnoTtesa HEWTPMHO. 3aKOHbI COXPaHeHun
npu B-pacnage. NlenTtoHsbl. JIeNTOHHbIN 3apag,



HpI/IJIO)KeHI/Ie 2. OI.IeHO‘IHbIe cpeacrsa AJjid IpoBeaACHUA HPOMC}KYTOHHOﬁ aTrecranmuu

a) NnaHupyemble pe3ynbTaTbl 06y4YeHUA M OLLEHOUYHbIE CPEACTBA A1A NPOBeAEeHUA NPOMEXKYTOUHON

aTTecrauum:

UHankaTop
Koa
DOCTUXEHUA
KomMmneTeHunmn
KOMNeTeHLunmn

OueHouHble cpeacTsa

MK-1:CnocobeH peanun3oBbiBaTb Negarormyeckunii NpoLLecc C UCNoib3oBaHMEM COBPEMEHHbIX

06pa3OBaTEIIbeIX TEeXHO/IOrUiA B OpraHu3aumax cpegHero 06u.|.ero 06pa303a|-|mi

MNK-1.1 OueHuBaert
negarornyeckyto
CUTyaLMIo C MO3nLUMmn
HeobxoaMMOoCTU U
BO3MOXHOCTU ee
KoppeKLmnn

MepeueHb TeopeTUUECKMX BONPOCOB K 3auety( 9 cemecTp):

1. KuHemaTMka nocTynatenbHoro  AsukeHusa. [oHATMe
pagMyc-BEKTOpa, CKOPOCTU U yCKOpeHus. HayasbHble ycnoBuS.
Mpamas n obpaTHasA 3a4a4M MeXaHUKN.

2. [BWXeHWe Mo OKPYyXKHOCTM. Yron mnoBopoTa, YrioBas
CKOPOCTb M YrioBOe ycKopeHue. CBA3b YI/IOBbIX U JIMHEWHbIX
BE/IUYMH.

3. KpuBonuHeiHoe OBUXKeHWe. TaHreHymManbHoe "
HOpMasbHOe YycKopeHue. [lonHoe yckopeHue. Yron mexay
CKOPOCTbIO U YCKOPEHUEM.

4. WHepumanbHble cuctembl oTcyeTa. MoHATUE CUAbI, MacChl U
umnynbca. OCHOBHOW 3aKOH AMHAMMKM  NOCTynaTesNbHOro
ABUXKEHWA.

5. MoOMeHT umnynbca U MOMEHT CUJIbl OTHOCUTENBHO TOYKMU.
OCHOBHOE ypaBHeHME ANHAMWUKU BPaLLATE/IbHOTO ABUMKEHMA.

6. BpalleHne BOKpYr HEMOABWUNKHOW OCU. MOMEHT MHEpPLMMW.
PacueT MOMeHTOB MHepLMK NPOCTbiX Tes. Teopema LLTelHepa.
7. 3aKoHbl COXpaHeHUss B MeXaHMKe. 3aMKHyTas cuUcTema.
3aKOHbl COXpaHEHUA MMNYAbCa U MOMEHTa MMMYJIbCa.

8. Pabota " MOLLHOCTb. KuHeTuuyeckas SHeprua
NOCTynaTe/IbHOrO M BPaLLaTe/IbHOTO ABUXKEHMA.

9. KoHcepBaTuBHble cunbl. MNoTeHUManbHas 3Heprus. 3aKoH
COXPaHEHMA MNONHON MEXaHNYECKOWN SHEPTUN.

10. OBa cnocoba onucaHuMa B3aumogdencTsma. [BUrKeHue
YyacTuubl B OLHOMEPHOM CTauMOHapHOM none. CBsA3b MeXKay
CMI0M 1 NOTEHUMNANBHOWN SHEpPruen.

11. FapmoHuyeckune Konebauusa.  Amnautyaa, yacToTa,
HavanbHaa ¢a3a. MaTtemaTMyeckun U OOU3NMYECKUIA MAATHUK.
3Heprus rapMoHUYEeCKMX KoebaHui.

12. 3atyxaowme KonebaHUA. XapaKTEPUCTUKM  3aTyXaHus.
dHeprua 3aTyxatowmnx konebaHui.

13. Obuwee noHATME O BOMHaX. XapaKTepUCTUKKU beryuiei
BOJ/IHbl. BOIHOBOE ypaBHEHWE NOCKOW BOJHbI.

14. HanoxkeHune ynpyrnx BonH. CroAyYas BOMHa U ee
ocobeHHocTU. KosiebaHWe HaTAHYTOM CTPYHbI.

15. Makpocuctema. MMUKpPOCOCTOAHME W MAKPOCOCTOSIHME
cuctembl. Ctatuctmyeckuii noaxofd. [lMoHATME BEPOATHOCTU U
cpeaHel BeIMUYUHDI.

16. PacnpegeneHne MoONeKyn NO  MOAYAHO  CKOPOCTMU.
Hanbonee BeposATHasA, cpeaHAa W cpeAHEKBagpaTU4yHas
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KOMMeTeHLMN
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CKOpPOCTH.
17. Mopenb vaeanbHoro rasa. [aBneHne M Temnepatypa C
TOYKM 3PEHUA MOJIEKYNAPHO-KMHETUYECKOW TeOpUU. YpaBHeHMeE
COCTOSIHMA UAeaNbHOro rasa.

18. PacnpepeneHne MoONeKyn uaeanbHOro rasa no BbiCOTE B
nose TAXectn 3emnun. bapometpuyeckas popmyna.

19. NoHATMe cTeneHen cBoboAbl MoneKkynbl. Teopema o
paBHOpacnpenefieHNn SHepPrumn No cTeneHsam ceoboapl.

20. BHyTpeHHAs 3Heprva Kak ¢yHKUMSA COCTOSHUS CUCTEMDI.
MepBoe Hayano TeEPMOgMHAMUKMN.

21. Pabota Kak ¢yHKuMa npouecca. M3oxopuyeckui,
n306apnyYecKkuii 1 N30TepPMMUYECKUiA NPOoLEecchl.

22. MoHAaTue TENN0EMKOCTH. TennoemKkocTb npw
N30XopMyeckom W wmsobapuyeckom npoueccax. [locTosHHan
aanabaTbl.

23. Apmabatuuyeckui npouecc. MepBoe Hayano
TEPMOAMHAMUKN ANnAa agmabatuyeckoro npouecca. YpaBHeHue
MyaccoHa.

24. Unknunuyeckmii npouecc. KoaddmnumneHT nonesHoro aencrems
TEeNI0BOM MaLUUHDbI.

25. Uwukn KapHo. Teopema KapHo. TepmoanHaMmmnyecKkas LWKana
Temnepatyp. TpoiHaa ToUYKa BOAbI KaK penepHas TouKa.

26. Cunbl B3aMMOAeNCTBMA B MpUpoAe. DEKTPOCTaTUYecKoe
none. 3akoH KyaoHa. HanpAaXeHHOCTb 3N1eKTPOCTaTUYeCcKoro
nons. NMpuHUMnN cynepnosmumu.

27. Cunosble  AMHKU. TlIOTOK  BEKTOpPa  HaMNPAXKEHHOCTM
aneKTpocTaTnyeckoro noas. Teopema laycca.

28. MoteHuman. Teopema o UM PKRYNSaLMU BEKTOpaA
HanpsXeHHOCTN 3/1eKTpocTaTuyeckoro nons. CBAsb  mexay
HanpPsXeHHOCTbIO M NOTEHLUNANIOM.

29. SNeKTPOeMKOCTb. KoHaeHcaTopbl. CoeanHeHne
KOHAEHCaTopPOB. dHeprusa KOHAEeHcaTopa. SHeprua
3NEKTPUYECKOro nons.

30. 2neKTpuyecKuii ToK. NAOTHOCTb TOKa.

31. ConpoTuBaeHMe NPOBOAHNKOB. CTOPOHHUE CUbI.

32. Npasuna Kupxroda gns pacyeTta pasBeTB/IEHHbIX Lenen.
MowwHOoCTb TOKa. 3akoH [Ixoyna-fleHua.

33. MpuHUMN CcynepnosvuMu  MarHUTHbIX Mosfeil. 3aKoH
bno-Casapa.

34. Cwna NopeHua. Cuna Amnepa.

35. 3aKoH 3/1eKTPOMArHuTHOM WHAyKuMKn ®dapages. Mpasuio
JNleHua. BuxpeBoe aneKkTpuyeckoe none.

36. fABneHne camMouMHAOYKUMWU.  WUHAOYKTMBHOCTb.  JHeprus
KOHTYpa C TOKOM. IHEpPrmMa MarHMTHOro noss.

37. dneKktpuyeckoe nose B Bewectse. [onapusaums
ANINEKTPUKA. BekTop 3NEKTPUYECKOTO CMeLLEeHMA.
[OunanekTpuyeckas NPoOHNLLAEMOCTb BeLLLeCTBa.

38. MarHutHoe nosfe B BewectBe. HamarHM4yeHHOCTb.
HanpsaxeHHOCTb MarHUTHOro nonsA. MarHMTHas NPOHWLAEMOCTb
BewectBa. PeppomarHeTnku.
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KOMMeTeHLMN
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IlepedeHb BONMPOCOB K 324€TY (1o cemeerp):

1. 3JneKkTpomarHuTHble BOJIHbI. BonHoBoe  ypaBHeHwue.
CBOWCTBA 3/1IEKTPOMArHUTHbIX BOJIH.

2. TlnocKkas 2neKTpOMarHWTHas BOJIHA M €€ OCHOBHble
XapPaKTEPUCTUKN. IHEPTUA U UMMYIbC SNEKTPOMArHUTHOMN BOJIHbI.
3. EcTecTBeHHbII 1 NONSPU30BaHHbIN cBeT. 3aKoH Mantoca.

4. Yron Bptoctepa.

5. LWkana 3NEKTPOMArHUTHbIX BOJIH. OcobeHHoOCTH
ONTMYECKOro Anana3oHa. MNokasaTtenb NPenoMIeHUs cpesbl.

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

7. OnTuyeckasa pasHocTb xona. CBA3b OMTMYECKOW Pa3HOCTM
X04a [ABYX BOJIH C pasHocTblo a3 mexay HumK. Ycnosus
MaKCMMyMa U MMHUMYMA.

8. Cxema HOHra gna HabnogeHua nHtepdepeHLmN.

9. WHTepdepeHUUMs B TOHKUX naeHKax. HabnoaeHue Konel,
HblOTOHa B OTPa*KeHHOM M NPOXoAALLEM CBETE.

10. AsneHue gudpakummn.

11. [OundpaKumMoHHan pelleTKa KaK COBOKYMHOCTb KOHEYHOro
yncna wenen.

12. Tennosoe wusnydeHue Ttena. 3akoH CredaHa-BonbumaHa.
3aKoH cmeleHna BuHa. f'mnoTtesa MNnaHKa.

13. dotoaddeKT. 3akoHbl CTonetosa. Popmyna IMHLWTENRHA.

14. doToHbl. [aBneHne cBeTa. KopnycKynspHO-BONHOBOM
Ayanusm ceeTa.

15. BonHoBble cBolcTBa 4Yactvu. [avHa BosHbI ae bBpoins.
3KcnepuMeHTaibHble NOATBEPKAEHMA rMnoTesbl aAe bpoins.

16. MnaHeTapHaa mogenb atoma. Moctynatbl Bopa.

17. CneKkTtpanbHble cepun aToma Bogopoga. O6o0b6uieHHasn
dopmyna Banbmepa.

18. 3neKTponpoBOAHOCTL METaN/I0OB M MOJAYNPOBOAHWKOB.
CBepxnpoBoAMMOCTb.

19. AsneHwue PaAMOaKTUBHOCTY. OcHoBHoW 3aKOH
PagMOaKTMBHOrO pacnaga. [loctosaHHas pacnaga. [Mepuog,
nosypacnaga.

20. CocTaB M XapaKTepPUCTUKM aTOMHOTO AApa.

21. Macca U 3HeprvMa cBssaM aTOMHOro fApa. 3aBUCUMOCTb
YyOEeNbHOW 3Heprua cBA3M OT MaccoBOro YMcna.

22. fApepHble peakumu. IHeprus peakuun. Peakuun genexHvsa u
CUHTe3a Agep.

23. PagmoaktuBHble pagbl. OCHOBHble  3aKOHOMEPHOCTU
o-n3nydeHua sgep. JavHa ceobogHoro npobera o-4acTuL,.

24. Tpu Buaa P-pacnaga. dHepreTMYecKUin crnekTp P-yactuu,
HelTtpuHo.

25. OcobeHHOCTH y-u3nyyeHus aaep. MpoxoxKaeHne y-KBaHTOB
yepes BeLLEecTBo..

MK-1.2

Pewaet
obpasoBaTenbHble
334a4M Ha OCHOBEe
COBpPEMEHHbIX
obpasoBaTesnbHbIX
TexHoNornm

MpumepHbIA NepevyeHb NPAKTUUYECKUX 3a4aHN
1 cemectp

3apaHue 1.TouKa ABMKETCA B MNJIOCKOCTH X0y NO 3aKOHYy:

X = —2t;y = 4t(1—t). HalnT1 ypasHeHune Tpaektopun y = f(x) wu

n306pasuTb ee rpadpuUecKkmn; BEKTOp ckopoct V 1 ycKopeHus




Koa
KOMMeTeHLMN

NHankaTop
OOCTUKEHUA
KOMneTeHumm

OueHoYHble cpeacTsa

a B 3aBUCUMOCTU OT BPEMEHWN; MOMEHT BPEMEHMU t;, B KOTOPbIN

BEKTOP YCKOPEHUA a COCTaBNAET yron 1/4 ¢ BEKTOPOM
ckopoctn V . OTBeT: y=-x*—2x; V =-2i +4(1-2t)j, a=-8],
1,=0,75c.

3apaHue 2. Tesio BpalllaeTcs BOKPYr HEMOABUKHOM OCM MO
3aKOHY ¢ =2+4-t-2-t*. HaiiTu: 1) cpeaHee 3HaYeHMe yrnoBoii

CKOPOCTU () 33 MPOMENKYTOK BPEMEHM OT t=0 /10 OCTaHOBKY;

2) yrn1oByo CKOPOCTb Tela B MOMEHT BpemeHu 1=0,25 ¢; 3)
HOPMa/IbHOE YCKOPEHUE TOUKM, HAaXOAALLENCA Ha paccToAHUM 1
M OT OCM BpaLLEeHMA B TOT }Ke MOMEHT BpemeHu. OTBeT: 2pasa/c; 3
paa/c; 9 m/c’.

3apgaHue 3. LLap maccon m=4Kr ABUXKETCA CO CKOPOCTblo V=5
M/C 1 CTaZIKMBAETCA C LWAPOM MaCCOM M, =6 Kr, KOTOPbIN
[BUKETCA eMy HaBCTpeYy co cKopocTbio V,=2 m/c. Onpegenute
CKOPOCTY LWapOoB nocie yaapa. Yaap cuutatb abcontoTHO
yrpyrum, NpambiM 1 LeHTpanbHbim. OTBeT: 3,4 m/c, 3,6 m/c.

3apaHue 4. Ban B BMAE CNNOWHOIO UMAKMHAPA Maccoit m;=10 Kr
Haca)KeH Ha rOPM30OHTA/IbHYIO OCb.  Ha LMAMHAP HaMOTaH
WHYpP, K cBOBOAHOMY KOHLYY KOTOPOro NoABEeLIeHa rMpsa Maccom
m,=2 Kr. C KaKMM ycKopeHuem byaeT onycKaTbCa rmpsa, ecnm ee
npeaocTaBuTb camol cebe? OTeeT: 2,8 m/c.

3apaHue 5. Onpeaenntb Nepmnos, YactToTy M HayvabHyto dasy
KoniebaHM TOUKK, ABMKYLLEICA N0 YPAaBHEHUIO: x = 4 -sin w(t + 7)
roe w=2,51 c'l, 1=0,4 ¢c,A=0,02 m. KakoBa CKOpPOCTb TOYKN B
momeHT BpemeHu 0,8 c. OteeT: T=0,8c; v=1,25 c*; V=0,157 m/c.

3apaHue 6. Halaute ana rasoobpasHoro asota Temneparypy,
NPV KOTOPOI CKOPOCTAM MoJiekyAn v, = 300 m/c 1 v, = 600 m/c
COOTBETCTBYIOT OAMHAKOBbIE 3HaYeHMA GYHKLMN pacnpeseneHms

Makcsenna f(V). Otset: 1 _ MV, =ViY) _oo0
akIn(v, 1V,)

3apaHue 7. igeanbHblli 4BYXaTOMHbIN ras o6bemom 5 i u
nasneHnem 10° Na M30XOPUUECKM HArpenu, B pesy/ibTaTe Yero
CpeAHAA KMHETMYECKAsA SHEPIUA ero MOJIEKY yBENNYMAACH OT
0,0796 3B 0o 0,0923 3B. Ha cKOAIbKO Npn 3TOM U3MEHUTLCA
AaBneHue rasa? B ganbHelwem ras M3oTepmMmnyeckn pacnmpmam
00 HayanbHoro gasneHusa. Onpegennte o6beM rasa B KOHLUE
npouecca. Otset: ygennuntca Ha 0,16 MMa; 5,8 n.

3apaHue 8. Onpegennte KoapdOULUMEHT TENNONPOBOAHOCTMU A
a30Ta, ecn KoadPULNEHT ANHAMUYECKOMN BA3KOCTU N AN1A HEro
npu Tex ke ycnosmax paseH 10 mkMa-c. OtseT: A=7,42 mBT/Mm-K.
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3apaHue 9. 12 r a30Ta HaxoAATCA B 3aKPbITOM cocyae o6bemom
2 n npu TemnepaTtype 102C. Mocne HarpeBaHmA gasneHune B
cocyae CTano paBHO 104MM.pT.CT. Kakoe KosimyectBo Tenna bbisio
coobLeHo rasy npu HarpesaHnn? OTBeT: 4,1'103,U,)K.

3apaHue 10. Cmewann Bogy maccoi m=5Kr npu
Temnepatype T,=280 K ¢ Bogoi maccon m,=8Kr npu
Temnepatype T, =350 K. Halitu: 1) Temnepatypy 6 cmecy; 2)
n3ameHeHue AS sHTponuu, Nnpoucxogaiiee Npy CMeLNBaAHUMN.
OteeT: 323 K; 0,3 kAX/K.

3apaHue 11. ToyeuHble 3apAaapl ;=10 HKA 1 q,=-20 HKn
Haxo4ATCA B BO3A4yxe Ha paccTtoaHum 10 cm gpyr oT apyra.
Onpeaenntb HaNPAXEHHOCTb NO/IA B TOUKe A, yaaneHHOM Ha
paccTtosaHue 6 cm OT NepBOro 1 Ha 8 cm oT BTOporo. Kak
NM3MEHUTCA NOTEHLMANbHAA SHEPIUA B3aMMOLENCTBUA 3apAL0B,
€eCNM NepemMecTmTb BTOPOW 3apAs B 3Ty TOUKY? KaKyto gnda atoro
HY}KHO coBepwnTb paboTy? OTBeT: 37,6 KB/M; 12 MKK.

3apaHue 12. Tpu N10OCKMX BO3AYLLHbIX KOHAEHCATOpa C
emkocTamm C;=1,5mK®P, C,=7 MKD, C3=2 MKD coegnHEHbI
nocnenoBaTeNbHO N NPUCOEANHEHBI K UCTOYHUKY TOKa. Mpwu
3TOM 3apAj4 BTOPOro KOHAEeHcaTopa paBeH 14-10™ Kn. a) Hantu
sHepruio sTon batapeu. 6) He oTK/IOYaA UCTOYHMKA TOKa OT
6aTapen KoHAEeHCaTopPOB, Pa3ABUraloT NAACTUHbI TPETLETO
KOHOEHCaTopa, yBEeNNYMBAA PACCTOAHME MEXAY HUMU B 2 pas3a.
HaliTn nsmeHeHue emKoctu u 3apsaa 6atapeun. OteeT: 490 MK,
0,21 mk®, 0,4 mKn.

3apaHue 13. 1Ba sanemeHTa (€,=1,2B,r;,=0,10m,€,=0,98B,r,
= 0,3 OMm) coeaMHEHbl O AHOUMEHHbIMM NONOCAMM.
ConpoTtmneneHune R coegnHmTENbHbIX NPOBOA0B pasHO 0,2 Om.
Onpegenntb cuay ToKa B Lenn | 1 pa3HOCTb NOTEHLMANOB HA
3a*KMMax Kaxkaoro ncrtodHmka. Oteet: 0,5 A; 1,15 B; 1,05 B.

3apaHue 14. Kpyrosoit BUTOK pagnycom R=15,0 cm pacnonoxKeH
OTHOCUTENbHO HBECKOHeYHO A/IMHHOMo NPOoBOo/a TakK, YTo ero
NAOCKOCTb NapansenbHa nposoay. lNepneHAnKynap,
BOCCTAHOBJ/IEHHbIM HA NPOBOA, U3 LLEHTPa BMUTKA, ABAsETCA
HOPMabIO K NNOCKOCTM BMUTKA. Cnna Toka B nposoae 1;=5A, cuna
TOKa B BUTKe TOKN  |,=1A. PaccToAHMe OT UeHTpa BUTKA 40
nposoaa d=20 cm. OnpeaennTe MarHUTHYO MHAYKLMIO B LEHTpe
BUTKA. OTBeT: Bo=6,5MKTn.

3apaHue 15. MpoBOAALLNI NNOCKUI KOHTYP, MMEOLWNIN dopmy
OKPY»HOCTK paguyca r = 0,05 m nomelLeH B 04HOPOJHOE
MarHMTHOE nose Tak, YTO IMHUU MAarHUTHOM MHAYKLMU NoAA
Hanpas/ieHbl NepneHaMKYAAPHO NAOCKOCTM KOHTYpA.
ConpoTtuneneHune KoHTypa R =5 Om. MarHMTHaa nHayKuuA
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meHAeTcA no 3akoHy B = kt, rae k = 0,2 Ta/c. OnpegenuTe: a)
3.4.C. MHAYKUMWN, BO3HMKALOLLLYIO B 3TOM KOHTYpe; 6) cuny
WMHAYKUMOHHOIO TOKA; B) 3apA4, KOTOPbIM NPOTEYET MO KOHTYPY
3a nepsble 5 cekyHAa M3meHeHuna nona. OTeet: 1,6 mB; 0,3 mA; 1,6
mKn.

3apaHue 16. KaTywKa HamoTaHa MegHbIM MPOBOAOM
aAnametpom d=0,2 mm ¢ obLwen anmHoi =314 m n nmeet
MHAYKTMBHOCTL L=0,5 'H. Onpeaenntb CONPOTMBIEHNE KaTYLLKW:
1) B Uenu NOCTOAHHOIO TOKa; 2) B Llenn nepemMeHHOro Toka ¢
yactoToi v=50 l'u. OTBeT: R=160 Om; R=224 Om.

2 cemecTp

3apaHue 17. B onbiTe FOHra cTeKNAHHAA NAACTUHKA TOLWMHOM B
2 cm nomelL,aeTca Ha NyTU O4HOr0 U3 MHTePhEPUPYIOLLMX NyYen
nepneHAnKYAAPHO /lyyy. Ha CKONbKO MOTyT OTAIMYATLCA APYT OT
Opyra 3HaYeHUA NoKasaTensa NPesoOMIEHMA B PA3/INYHbIX MecTax
NAACTUHKM, YTOObI U3BMEHEHME PAa3HOCTU X0A4a OT 3TOW
HEeoAHOPOAHOCTU He NpeBbiwano 1 Mkm? OTBeT: A<n=5-10".

3apaHue 18. MNMyyok H6enoro ceeTa NagaeT HOPMaabHO K
NOBEPXHOCTU CTEKNAHHOM NAACTUHKM  ToawmHoM d=0,5 mKm,
HaxoaAwencs B Bosayxe. [oKkasaTenb NPeNoMAEHMA CTEKNA
n=1,5. B pe3synbTaTe UHTEpdEPEHLMUN MHTEHCUBHOCTb HEKOTOPbIX
BOJIH, A/IMHbI KOTOPbIX /1€}KaT B Npeaenax BUAMMOro crnekTpa (ot
400 ao 700 HMm), ycunmsaeTca npu oTparkeHun. Onpeaenute
ANNHbBI 3TUX BonH. OTtBeT: 0,6 Mkm4 0,43 MKMm.

3apaHue 19. Mnockas BonHa (A=0,5MKM) nagaeT HOPMabHO Ha
Anadparmy c Kpyrnbim otBepcTnem guameTtpom 1,0 cm. Ha
KaKOM PacCTOSHUM OT OTBEPCTUA HA ero 0CK A0/IXKHa HaXO0AUTbCS
TOYKa HabnoaeHuA, YTobbl OTBEpCTUE OTKPbIBANO: 1) 0AHY 30HY
®peHento; 2) ase 30HbI DpeHensa? OTeeT: 50; 25 m.

3agaHue 20. HaitTn HanbonbLINI NOPALOK CNEKTPa ANA XKeNTol
JIMHUKN HaTPUSA C ANIMHOM BONHbI A=589 HM, eCc/i1 NOCTOAHHAanA
AndpakLMoHHON peweTkM d=2mMKm. CKONbKO BCEFO MaKCMMYMOB
AaeT aTa peweTKa? MNoa Kakum yrnom ¢ Habnogaercs
nocneaHuin makcumym? Oteert: 3; 7; 62°.

3apaHue 21. [1a nonspusaTopa pacnosioXKeHbl TaK, YTO yron
MEXy UX NNOCKOCTAMM NponycKaHua paseH  25°. Onpegennts,
BO CKOJIbKO Pa3 YMEHbLUUTCA MHTEHCUBHOCTb €CTECTBEHHOTO
CBeTa Npu npoxoxkaeHuu: 1) yepes oamH (Nepsblin) nonspusartop,
2) uepes oba nonspmusaTopa. KoadduumeHT nornouwLeHmna ceeta
B nonapusaTtope paseH 0,08. OtseT: 2,17; 2,88.
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3apaaHue 22. YepHoe Teno numeet temnepatypy 3 KK. Mpu
OX/IAXKAEHUM TeNa A/IMHA BOJIHbI, MPUXOAALLAACA HA MAaKCUMYM
n3nyyatesibHOM CNOCOBHOCTU, U3MEHMIACb Ha 8 MKM. [10 Kakol
TemnepaTtypbl oxnaannoce teno? Oteet: 323K.

3apaHue 23. Y3KMIN NYYOK MOHOXPOMATUYECKOTO
PEHTFeHOBCKOro U3NyYeHUA NaaeT Ha paccemBaloLlee
BewecTBo. [py sTOM ANMHA BOHbI U3ly4EeHUA, PAaCCEAHHOro nog,
yrnamm 60° 1 120°, oTanyatoTcs Apyr oT gpyra B 2 pasa. Cuuras,
YTO paccesHMe NPOUCXOANT Ha CBOBOAHbIX 3/IEKTPOHAX, HANTH
O/IMHY BOJIHbI Nagatowero nsnyyvyexHma. Oteet: 1,2 nm.

3apgaHue 24. KpacHasa rpaHnua  ¢dotoadpdekta ana
HEKOTOpPOro mMeTanna pasHa 275 Hm. Haitu: 1) paboty Bbixoaa
3N1eKTPOHA U3 3TOro MeTanna, 2) MakCMMasibHY CKOPOCTb
3/1eKTPOHOB, BbIPbIBAEMbIX M3 3TOFO METa/IN1a CBETOM C AJNHOM
BOJIH 180 HM, 3) MaKCMMaibHYIO KUHETUYECKYIO SHEPTUIO 3TUX
anekTpoHos. OTBeT: 4,523B; 9,1-105 m/c; 2,383B.

3apgaHue 25. D1eKTPOH 0bnagaeT KMHeTudYeckol sHeprmuei 30 3B.
Onpeaenntb AebpoNNeBCKYO AJIMHY BOJIHbI 3/IEKTPOHA. Bo
CKOJIbKO  pa3 M3MEHUTCA 3Ta AJIMHA BOJIHbI, €CAU KUHETUYECKasn
3Heprua ymeHbwntca Ha 20%? OTgeT: 2,2-10'10 m; 1,12,

3apaHue 26. MNpn ABUMKEHUN YaCcTULLbI BAOb OCU X CKOPOCTb €€
MOXeT b6bITb OnpeaesieHa ¢ TOMHOCTbIO (owmnbKoi) Ao 1 cm/c.
HaliTn HeonpeaeneHHOCTb KOOPAMHATbI, €CAN YacTULLEN
asnsetca: 1) anekTpoH, 2) apobuHka maccon 0,1r. OteeT: 0,01m;
10%%m.

3apaHue 27. Yactmua HaxoauTca B 6eCKOHeYHo rnybokoi
OJHOMEPHOW NOTEHLNANBHON MMES MUHMMANBbHYIO SHEPTULO.
KakoBa BeposTHOCTb OOHapYyXKEHWUA YacTULbl B CPeaHEN TPETU
ambl? OTBeT: 0,609.

3apaHue 28. Onpeaenntb AMHY BOJIHbI, COOTBETCTBYIOLLYIO
TpeTben NMMHUN cepum banbmepa: 1) B cnekTpe nsnyyeHmm
BOAOpPOAa, 2) B cnekTpe u3nydyeHus noHa renusn. OTeeT: 434HMm,
109HM.

3apaHue 29. Onpegenute nepuoa noaypacnaga u

210
Ha4a/lbHYO aKTUBHOCTb BUCMYTA 4, Bi , ecnn n3BecTHo, 4TO

v 1
BMCMYT maccolt m = 1, BbibpacbiaeT 4,58:10 > B8 —vactuy 3a 1
cekyHay. Bo CKO/IbKO pa3 M3MeHUTCA aKTUBHOCTb 3a mecAL,?
OTBeT: 5 cyTOK; 64 pasa.

3apaHue 30. Agpo 6epunnma-7 B-pafMOaKTUBHO MO CXeme
K-3axBara. 3anucatb peakumio. Kakune yactmupbl npu atom
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3apaHue 31. BoluncanTb B a.e.M. Mmaccy agpa “°c,y
KOTOPOro 3Heprma CBA3M Ha OAMH HYKAOH paBHO 6,04 MaB.
Oteet: 10,0135 a.e.m.

3apaHue 32. ConHeyHas NOCTOAHHAA Ans 3eMaun (aHeprus
COJIHEYHOrO MU3/ly4eHMA, NAJAOLWErO B €4MHULY BPEMEHU HA
eAVHULY NaoLlaaM B NnepneHanKYIApHOM HanpasaeHnKn) paBHa
1370 ,£|,)+</c-M2. Onupanck Ha 3Ty BE/IMYNHY, HANAMUTE, CKONBKO NO
Macce BOAOPOAA BbIrOPAET eXXeCeKyHAHO BHYTPU CONHLA, eC/N
N3BECTHO, YTO UCTOYHMKOM SHEPTMKN COJHLLA ABNAETCA CUHTE3
yeTblpex agep Bogopoaa c obpasosaHnem aapa renunsa-4. OTeeT:
630 mnH.T/cC.

MK-1.3 OcymecTBisieT 1. MpueBeaute npumepbl CWUA, JAOWKUX  pasHble  BUAbI
KOHTPOJIb noTeHUManbHOW 3Heprun. Kakme m3 HUX NPUCYTCTBYIOT B
pe3yIIbTaToB u AaHHON paboTe? M306pasuTe cxemy 3SKCNepMMeHTaNbHOM
KOPPEKTUPOBKY YCTAaHOBKU U YKaXXUTe Ha HeW Cunbl, gencrtesytouimne Ha BCe
IIearoru4ecKoro Tena, BXxoaAaulne B CUCTEMY, B KaXX4blh MOMEHT BpeMeHMN.
BO3JICHCTBUS 2. KaKue BENNYMHbI MMENN KUHETUYeCKaa M NoTeHuManbHasA

SHeprua cUcTembl «MyNA+MaATHUK» B Pas/IMYHbIE MOMEHTbI
onbiTa? [peactaBbTe CxeMy W3MEHEHWA KUHETUYECKOW W
NOTEeHLMANbHOM SHEPTUM CUCTEMDBI.

3. OnAa Kakmx MOMEHTOB BpEeMEHM B OAHHOM 3KCMepuMeHTe
MOXHO MNPUMEHATb 3aKOH COXPaHEeHMA MeXaHUYEeCKon
3Hepruu, a ANA Kaknx Henb3a u nodyemy? Cxema.

4. [nA KakKMX MOMEHTOB BPEMEHM B [aHHOM 3SKCMEepUMEHTE
MOXHO MPUMEHATb 3aKOH COXpPaHeHWA umnyabca, a AnA
KaKuX Henb3a 1 nodemy? Cxema

5. Wcnonb3ya 3aKoHbl coxpaHeHusa nonyunte dopmyny ans
pacyeTa CKOpPOCTM NoNeTa Nyau B AaHHOM paboTe.

Ne 4 «UccnepoBaHue BpalwaTeIbHOro ABMXKEHUA TBepA0ro Tena
BOKPYr HENOABUKHOM OCU»

1. KakoB XxapakTep 3aBUCMMOCTM MOMEHTA WHepuMuM OT
PaCCTOAHUA, HAa KOTOPOM HAaXOAWUTCA TE/I0 OT OCU BpaLLeHUn?
MocTpoiiTe rpadmK 3TON 3aBUCMMOCTH.

1. Kak 3KcnepuvmeHTasibHO OnpeaenseTci MOMEHT MHepuuu
Tena B AaHHOM nabopaTtopHon pabote?

2. Kakue 3aKOHbl COXpPaHEHWA NPUMEHATCA AN BblBOAA
pacuyeTHblx ¢opmyn? [onyumte dopmyny pasa pacyeta
MOMEHTA MHEPLMN MAATHUKA.

3. KakoBa 3aBMCMMOCTb Yr/IOBOrO YCKOPEHMUA Tesna OT MOMEHTA
NPUAOXKEHHbBIX K HEMY CUN M MOMEHTA WHepuuum Tena?
MocTpolite rpaduK AaHHOM 3aBUCUMOCTM

4. KaKk Ha maaTHuke Ob6epbeka moryT ObiTb onpeaeneHsbl
YrNI0BOE YCKOPEHWE, MOMEHT AENCTBYIOLWMUX CU U MOMEHT
nHepuumn?

5. Kak B pgaHHOlM paboTe paccyMTbiBaeTcs MOrpeLHocTb
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onpeaeneHna MOMEHTa MWHepuuMuM Tena OTHOCUTE/IbHO
NPOM3BO/IbHOM OCM BpaLLeHuA?

6. [poAEeMOHCTPUPYHTE BO3MOMKHOCTb NPUMEHEHUA cpeapbl
Microsoft Excel (unu pgpyroit cpegbl) pns 0b6paboTKM
3KCMNEepPMMEHTA/IbHbIX AaHHbIX.

Ne 5 «OnpegeneHne xapakTePUCTUK 3aTyxatowmx KonebaHui
dM3NYECKOro MasTHUKA»

1. Mouyemy KonebaHua MaATHMKA B AaHHOW pabote OyayT
3aTyXaloLWMMM, AaXKe NPU BbIK/IIOYEHHOM 31EKTPOMArHuTe?

2. 3anuwuTe YypaBHEHMA 3aTyXaloWMX M  He3aTyxatowmx
KonebaHWn, cpaBHUTE UX.

3. Kak amnautyga 3atyxalowmx KonebaHuii  3aBUCUT  OT
BPEMEHU U OT YMc/ia KonebaHuin?

4. KakoB OM3MYECKUI CMbICN BEAWYMH MNPUMEHUTENBHO K
OaHHOM paboTe: HayasibHas aMnAuMTyAa KonebaHui,
HavyanbHasa $asa KonebaHuin, KpyroBas 4YactoTa KonebaHui,
nepuon, KonebaHwuii, KoapPUUMEHT 3aTyxaHus, Bpems
penakcauuun, norapubMmMyeckuii  AeKpemeHT  3aTyXaHus,
[o6poTHOCTb. Kak oHKM meHAoTcs ¢ poctom U?

5. Kak MeHAITCA XapaKTEePUCTUKM 3aTyxarowmx KonebaHui
HayanbHasA amnauTyaa KosnebaHwuii, HadvanbHaa ¢asa
KonebaHMn, KpyroBas 4actoTa KosebaHuil, nepuoa
KonebaHun, KoapPpuuMeHT 3aTyxaHua, Bpemsa penakcaumu,
norapudmUYecKnin 4eKPeMEHT 3aTyxaHua, [OBPOTHOCTb ecnun
OZMH M3 NapamMeTpoB AaHHOIo GpU3MYECKOro MasaTHMKa: |, m,
L, k ysennuutca (nMbo ymeHbWNTCA) NpU GUKCUPOBAHHbIX
3HAYeHMAX OCTaBLUMXCA?

6. Ana 4ero, B JaHHOW paboTe, rpaduKkM CTPOAT B
norapuémmyeckommacwitabe?

7. TpoOAEMOHCTPUPYINTE BO3MOMHOCTb MNPUMEHEHUS Cpeapl
Microsoft Excel (unu ppyroit cpegpl) ana o6paboTku
3KCNEPUMEHTA/IbHbIX AaHHbIX.

No 11 «M3yyeHne CTaTUCTUHECKNX 3aKOHOMEPHOCTEN»

1. KakoBo pacnpegeneHue p[pobu no fAYellkam Ha JocKe
FanbToHa? Kakoe pacnpegeneHve aHanoOrMyHo AaHHOMY B
MKT?

2. KaKoBo pacnpegeneHue 31eKTPpoHOB N0 MOAY/H0 CKOPOCTU B
AaHHOM paboTte? YTo npoucxoguT NpU  U3MEHEHMUM
Hanps»eHus Hakana?

3. KaKkue ctatUcTUYecKMe MeToAbl MPUMEHAIOTCA B AAHHOM
pabote?

4. TpoAeMOHCTPUPYHATE BO3MOMKHOCTb MNPUMEHEHUA cpeabl
Microsoft Excel (uan gpyroii cpegpl) ans o6paboTku
3KCMepPMMEHTa bHbIX AaHHbIX.

Ne 14 «OnpeaeneHue nokasatensa agnabatol metogom KnemaHa
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n [lesopma»

O6bsACHUTE X0 3KCMEepPMMEHTa U pe3y/bTaTbl pacyeTa.
HasoBuTe npouecchl, npoucxogswme C rasom, B Xxoae
3KCNepMMEHTa U n306pasunTe Ux rpadpuyecku.

3anuwute ypaBHeHMA ANA BbiBoga GopmMynbl MOKasaTtens
agnabatbl.

MpPoAEeMOHCTPUPYNTE BO3MOMKHOCTb MNPUMEHEHUA Ccpesbl
Microsoft Excel (unn gpyroii cpegpl) ans o6paboTku
3KCMepPMMEHTA/IbHbIX AaHHbIX.

Kak B pgaHHOM paboTe MUHUMM3IMPYETCA MOrpPeLHOCTb
3KCMePMMEHTA/IbHbIX AAHHbIX?

Ne 21 «MccnepoBaHne 3NeKTPOCTAaTUYECKOTO NOIA C MOMOLLLbIO
30HAa»

YTO TaKoe HanpaXKeHHOCTb 3/eKTpuyeckoro nona? Kak
rpaduyeckn npeacTaBuTb pacnpeneneHme HanpaxKeHHoOCTU B
pa3HbIX TOYKaX 3/IEKTPUYECKOrO NoAs B AaHHOM paboTe?

YTo TaKoe nNOTeHUMan 3sekTpocTatuyeckoro nona? Kak
rpaduyeckn npeacTaBuTb pacnpegesieHve noTeHuMana B
pa3HbIX TOYKaX 3/IEKTPUYECKOrO NoAs B AaHHOM paboTe?
Yemy paBHa paboTa No nepemelLeHUto 3apsga BAOJb
SKBUMOTEHUMANbHOM MOBEPXHOCTM W MO  3aMKHYTOMY
KOHTYpY, OrpaHMyYeHHOMY y4yacTKamm CUNOBbIX "
SKBMMOTEHUMANbHbIX  IMHUI?  Bbluncamte paboty no
nepemelLeHNIo 3apaaa No 3a4aHHON TPAEKTOPUN.

KaK WM3MEHMTCA KapTMHA CWIOBbIX W 3KBUMOTEHLUMANbHbIX
NMHUA NpU  yBeNIMYEHUN (YMEHbLUEHWW) HaANPAXKEHHOCTU
MeXay dNeKTpodammn?

Ne 24 «PacwupeHue npeaena M3sMepeHuns amnepmerpa
MOCTOAHHOrO TOKa»

KakoB  npuHUMN  OEWCTBUS  3/IEKTPOU3MEPUTENbHbIX
NPMBOPOB MarHUTOSNEKTPUYECKOTO M 3/EKTPOMArHMTHOro
TMNa, NPUMEHseMbl B laHHON paboTe?

YTO Ha3bIBAlOT TOKOM MOJIHOMO OTK/JOHEHMA M HanpaxeHuem
MOJIHOTO OTK/IOHEHUA 31EKTPOU3MEpUTENbHOro Npnbopa?
Kakum o06pa3om BK/IOYAOT amnepmeTrp M BONbTMETP B
3NEKTPUYECKYIO LieMNb A1 U3MepPeHUA TOKa U HanpaxKeHuAa?
MpOoAEMOHCTPUPYINTE HaBbIKW BKAKOYEHUA 3TUX NpMbOpoB B
3NEKTPUYECKYIO Lienb.

Yto Takoe wWyHT? [lnA 4yero M Kak OH MUCNosb3yerca?
MpoAEeMOHCTPUPYITE NCMO/b30BaHME LLIYHTA.

YT0 Takoe aobaso4Hoe conpoTmsaeHune? s Yero u Kak oHo
ncnonb3yerca? MpoaemoHcTpupyitTe NCMo/b30BaHUe
[06aBOYHOro CONPOTUBEHUA.

MpoAeMOHCTPUPYITE BO3MOMKHOCTb MPUMEHEHMA cpeabl
Microsoft Excel (unu pgpyroit cpegpl) ana ob6paboTku
3KCNEepMMEHTa/IbHbIX AaHHbIX.

Kak B fJaHHOW paboTe MWHMMUIMPYETCA MOrpeLHoCTb
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IKCNEPUMEHTA/IbHbIX AaHHbIX?

Ne 28 «OnpegeneHvne NHAYKTUBHOCTM KaTyLWKN U MarHUTHOM
NPOHULLAEMOCTM pepPOMarHMTHOro Tena»

1. Kakue npubopbl NpUMEHsNUCb B AaHHOM paboTe Aans
onpeaenus NapameTpoB NOCTOAHHOIO M NepeMeHHOro Toka?
2. MNonyuute dopmyny Ansa pacyeTa NOJHOrO CONPOTUBAEHUA
Lenu nepemMeHHOro Toka, UCMonb3yemol B gaHHOW paboTe
(nnn npeacTaBneHHoOM NpenogaBaTenem).

3. Kak onpegensnacb WHAYKTMBHOCTb KaTylWKWM B [AaHHOM
pabote? Kakum eule cnocobom MOXKHO oOnpeaenuTb
NHAYKTUBHOCTb?

4. [poAeMOHCTPUPYITE BO3MOMKHOCTb MPUMEHEHMA cpeapbl
Microsoft Excel (mnm papyroit cpeapl) ana o06paboTKM
3KCMEepPMMEHTa/IbHbIX AaHHbIX.

10 cemectp

Ne 32 «OnpegeneHue paguyca KpMBU3HbI IMH3bI U NOJIOCHI
nponyckaHua ceeTodPpuabTpa c NOMOLLBIO Kosel, HbioToHa»

1. Kak obbsAcHaeTca nossaeHue Konew, HotoToHa?

2. TMonyunte dopmynbl ANA pacyeTa pPagMycoB TEMHbIX W
CBET/bIX Konel, HbloToHa.

3. TMonyunte dopmyny ANA onpedeneHus pagmyca KpUBU3HBI
NINH3bI.

4, Kak B paHHOM paboTe MWHMMWMBMPYETCA MNOrpewwHoCTb
3KCMEePUMEHTA/IbHbIX AaHHbIX?

Ne 34 «OnpegeneHue ganHbl CBETOBOM BOJIHbI M XapaKTEPUCTUK
ONOPAKLMOHHON peLleTkn»

1. KakoBbl napameTpbl U XapaKTEPUCTUKU AUDPAKLMOHHOM
PeLIEeTKN, NPUMEHSEMON B IKCNEpUMEHTE?

2. MNonyuute dopmyny ans onpegeneHva AJMHbI CBETOBOW
BOJIHbI NpU AndpaKkumm Ha ANdpPaKLMOHHON peLueTKe.

3. KaKkoBO npaKTuyeckoe npumeHeHne  AMPPAKLMOHHDIX
peLLeToK?

4. Kak B pJaHHOM paboTe MWHUMUIMPYETCA MOrpeLHoCTb
3KCNEePMMEHTA/IbHbIX AaHHbIX?

Ne 35 «OnpegeneHve KOHLEHTPaLUM pacTBOPOB Caxapa u
MOCTOSIHHOM BPALLEHMUA»

1. Ha ocHOBe KaKoro saBneHus onpefenseTcs KOHLUeHTpauua
pacTBopa caxapa B 4aHHOM 3KcnepumeHTe?

2. TloAcHWTe YCTPOMCTBO U NPUHLMN AeNCTBUA NPM3Mbl HMKONA
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MoACHMTE YCTPOWCTBO M NPWMHUMN AEUCTBMSA MNONYTEHEBOTO
caxapumetpa

Kak B [JaHHOM paboTe MWHMMU3MPYETCA MOrPeLHOCTb
3KCMEePUMEHTa/IbHbIX AaHHbIX?

Ne 36 «CHATME BONbTAMMNEPHbIX XapaKTePUCTUK GOTOINIEMEHTA U

onpeaeneHume ero 4yBCcTBuUTEIbHOCTU»

1.
2.

MpoaHanusaupylte nonyyeHHble B 1abopaTtopHoi pabote BAX
Kak onpepgensetca noctosHHaa [naHKa B J4aHHOM
aKcnepumeHTe?

Kak B [JaHHOM paboTe MWHMMU3MPYETCA MOrpPeLlHOCTb
3KCNEPUMEHTA/IbHbIX AaHHbIX?

Kak B pgaHHoM paboTe paccuMTbiBaeTcA MOrPeLHOCTb
onpegeneHusa NnoctoaHHoM MnaHka?

MpoAeMOoHCTPUPYITE BO3MOMKHOCTb MPUMEHEHMA cpeabl
Microsoft Excel (mnm papyroit cpeapl) ana o06paboTKM
3KCMEepPMMEHTa/IbHbIX AaHHbIX.

Ne 41 «MccneposaHue Bo36Y»KAeHMA aTOMOB rasa»

1.

Ob6bAcHUTE  NpuMHUMN  onpegesneHus BO36YKAEHHbIX
COCTOSIHMIA aTOMOB ra3a B 3KCnepumeHTe?

MoscHWUTE NPUHUKUN PaboTbl 3N1EKTPOHHON aMnbl

B Kakom pguana3oHe 3/1eKTPOMArHUTHbLIX BOJIH  JIEXKUT
nsnyyeHue Bo3byKAEHHbIX aTOMOB NapoB PTYTU U nodemy?
Kak B pgaHHOM 3KcnepumeHTe onpegensetca 061acTb
NIOKaNM3auMM  3NEeKTPOHA M KaK MOJYYeHHble [AaHHble
COT/IacyloTCs C TEOPETUYECKMMM NPEANOChINKAMMU?

Ne 42 «Onpep,eneHme rNaBHbIX KBAHTOBbIX YNUCEN BO36y)KLI,eHHbIX

COCTOAHMIA aToMa BoAopOAa»

1.

MosicHUTe yCTPOMCTBO M NpuHUMN pPaboTbl CNeKTpocKkona,
MCMnosib3yemoro B AaHHOW paboTe

Monyunte popmyny gna onpefesMHUA TNaBHbIX KBAHTOBbIX
yncen Bo3bYKAEHHbIX COCTOAHMIA aTOMa BOAOPOAA U ApYrux
BOAOPOAONOA06HbIX aTOMOB

YT0 Ha3bIBAETCA rPafyMpoOBOYHbIM FpaduKom?
MpoAeMOHCTPUPYITE BO3MOMKHOCTb MNPUMEHEHMA cpeabl
Microsoft Excel (unm ppyroit cpegpl) anAa o6paboTku
3KCNEPMMEHTA/IbHbIX AaHHbIX

Ne 51 «WM3yyeHne 3aKOHOMEpPHOCTEW O-pacnasa»

w

YTO TaKoe aKTMBHOCTb PAAMOAKTUBHOIO 3/1IEMEHTa, ee
BblYMC/IEHUE U eANHULbI U3MEPEHUS.

B uem coctouT 3aKkoH leirepa - Hettona?

KaK oueHWTb 3HEepPruto a - 4acTuLbl?

YcTponcTBO 1 NpuHUMN paboTbl cueTymKka lelirepa-Mionnepa.
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5. TpoAeMOHCTPUPYITE BO3MOXHOCTb MNPUMEHEHUA cpeapl
Microsoft Excel (unu pgpyroit cpegpl) ana o6paboTku
3KCNepMMEHTaNbHbIX AaHHbIX

Ne 53 «OnpeaeneHMe MakCMMaibHOM 3Heprun B-yactmuy, n
NaeHTUPUKaLMA pagmMoaKTUBHbIX NPENapaToB»

1. Kakue n3BecTHbl pasHoBUAHOCTM BeTa-pacnaga? Kakasa us
HWUX UCCaeayeTca B JaHHOM 3KcnepumeHTe?

2. B Kakux gmanasoHax HaxoAAaTcsA nepuoapl noaypacnaga u
3Hepruu 6eTa- pacnaga NnPMpPOoAHbIX PagNoHYKNNA0B?

3. KaKoBbl OCHOBHble 0COBEHHOCTUN B3aUMOAENCTBMA
feTa-yacTuL, C BelecTeom?

4. MMpoaeMOHCTPUPYINTE BO3MOXHOCTb NPUMEHEHUA Cpeabl
Microsoft Excel (nan apyroi cpeabl) ana 06paboTku
IKCNepnmeHTa/IbHbIX AaHHbIX

MK2:CnocobeH Ha ocHOBe COBPEeMEHHbIX TEXHONOrunii pa3pabaTbiBaTbh U pean3oBbIBaTb
meToguyecKkoe obecneueHune yuyebHbix GU3NUECKUX AUCLUNIUH

MK-2.1 AHanusupyert MepeuyeHb TeopeTMUECKMX BONPOCOB K 33uety ( 9 cemecTp):

aKTyanbHbIM

1. KuHemaTMKa  nocTynatenbHOro  ABWKeHus.  [oHAaTue
pafuyc-BEKTOpPA, CKOPOCTM U  YyCKopeHua. HavanbHble
ycnosus. Npamas 1 obpaTHas 3a4a4n MEXaHUKMU.

2. [BvKeHMe NO OKPYKHOCTU. Yron mMoOBOPOTa, YI/0Bas

CKOpPOCTb M yraoBoe yckopeHue. CBA3b YrNO0BbIX M JIMHENHbIX

YpOBEHb NOArOTOBKM
obyuvatowmxca no
dnsnyecknum
ANCUMNNMHAM,

6anKkaiwero 3. KpuBonuHeiiHoe ABUXeHue. TaHreHumanbHoe 7]
pa3BUTUS HOpMasnbHOe YcKopeHue. [lonHoe yckopeHue. Yron mexay
CKOPOCTbIO M YCKOPEHMEM.

4. WHepumanbHble cucTembl oTcyeTa. MoHATUE CUAbI, MacChl U
umnynbca. OCHOBHOMW 3aKOH AMHAMMKM  NOCTyNaTe/bHOro
ABUXKEHWA.

5. MoMeHT umnynbca U MOMEHT CUIbl OTHOCUTENIbHO TOYKM.
OCHOBHOE ypaBHeHME ANHAMMKWN BPALLATE/IbHOTO ABUKEHMA.

6. BpalueHne BOKpYr HEMOABWMMKHOWM OCU. MOMEHT MHEpPLMMW.
PacyeT MOMEHTOB MHepUMK NpocTbix Ten. Teopema LUTeliHepa.
7. 3aKOHbl COXpaHEHMA B MeXaHMKe. 3aMKHyTas cucTema.
3aKOHbl COXPaHEHMA MMNY/AbCa U MOMEHTA MMMY/IbCa.

8. Pabota n MOLLHOCTb. KuHeTnyeckas SHeprua
NOCTYNaTe/IbHOrO U BPALLATE/IbHOTO ABUXKEHUA.

9. KoHcepBaTuBHble cwabl. MoTeHUManbHas 3Heprus. 3aKoH
COXpPaHEeHMA NONHON MEXaHNYECKOWN SHEePruun.

10. Asa cnocoba onucaHuMAa B3aumopaeincTema. [BurKeHue
YyacTuubl B OAHOMEPHOM CTauMOHapHOM none. CBA3b MexKay
CUNIOM U NOTEHLMANbHOW SHeprueit.

11. FapmoHuyeckune KonebaHusa.  Amnautyaa, yacToTa,
HayanbHaa ¢a3a. MaTtemaTMyeckun N OOU3NYECKUIA MAATHUK.
DHeprua rapMoHNYEeCcKNX KonebaHumn.

12. 3aTyxalowme KonebaHuWs. XapaKTEPUCTUKKM  3aTyxaHwus.
dHeprua 3aTyxatolmx KonebaHui.
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13. Obuwee noHATME O BOAHaX. XapaKTepUCTUKKU beryuiein
BOJ/IHbl. BOIHOBOE ypaBHEHWE NJOCKOW BOJHbI.

14. HanoxkeHune ynpyrnx BonH. CToA4Yas BONMHA W ee
ocobeHHocTU. KonebaHne HaTAHYTOM CTPYHbI.

15. Noctynatbl ditHWTENHA. 3ameaneHne BpemeHu. JlopeHL,eBo
COKpallleHWe anuHbl. PenatmBuctckme nHBapuanTbl. MHTEpBan.
16. Penatmsuctckuini mmnynbc. CBA3b Maccbl, 3HEpPruM W
MMMYAbCA YacTULbl. DHEPrMa MOKOA. 3aKOHbl COXPaHEeHMA npu
PenATUBUCTCKUX CKOPOCTSAX.

17. Makpocuctema. MMUKPOCOCTOSAHME U MAKPOCOCTOSIHME
cuctembl. Ctatuctuyeckuii noaxofd. [loHATME BepoOATHOCTU U
cpeaHel BeIMUYUHDI.

18. ®yHKuus pacnpegeneHuns CNy4YamHoM BEJINYMHDI.
PacnpegeneHve moneKkyn No NPoOeKUMAM CKOPOCTEMN.

19. PacnpepgeneHne monekyn no moaynto ckopoctn. Hanbonee
BEPOATHaA, CPeAHAA U CpeHeKBagpaTUYHaAA CKOPOCTH.

20. Mogenb wpaeanbHoro rasa. [asneHve M TemnepaTypa C
TOYKW 3PEHUA MONEKYNAPHO-KMHETUYECKON Teopumn. YpaBHeHMe
COCTOAHMA MAeaNbHOrO rasa.

21. PacnpepeneHue MONEKYN UaeasbHOrO rasa no BbicoTe B
none Taxectu 3emnun. bapometpuyeckasa popmya.

22. MNoHATMe cTeneHeit cBoboabl MoOANeKkyabl. Teopema O
paBHOpacnpeaeneHNn SHEPTUKN MO cTeneHAm cBoboapl.

23. BHyTpeHHAs 3Heprva Kak ¢YHKUMA COCTOAHUS CUCTEMBI.
MNepBoe Hayano TepMoANHAMMUKMN.

24. Pabota Kak ¢yHKuMAa  npouecca. M3oxopuyeckui,
n306apUYECKUIN U U30TEPMUYECKUIA MpOoLLeCChI.

25. MoHaTtue TENJI0OEMKOCTH. TennoemKkocTb npu
N30XOpMYeckoMm W wm3obapuyeckom npoueccax. [locTosHHan
aanabaTbl.

26. Apmabatuueckui npouecc. Mepsoe Hayano
TEPMOAMHAMUKN ANnA agmabatuyeckoro npouecca. YpaBHeHue
MyaccoHa.

27. Unknunueckmit npouecc. KoaddmnumneHT nonesHoro aencrems
TEN/0BOM  MaWWHbl. BTopoe Hayano TepMOAUHAMMUKMU.
dopmynuposkn Knaysunyca n KenbsuHa.

28. MNpobnema  HeobpPATMUMOCTM  TEMJOBbIX  MPOLLECCOB.
DHTpONMA cUcTeMbI U ee cBOUCTBA. Teopema HepHcTa.

29. OcHOBHOEe  ypaBHEHME  TepPMOAVHAMWKWA.  DHTPOMUS
naeanbHoro rasa. MameHeHme sHTponum Npm U30MpPoLLeCcCax.

30. Uwukn KapHo. Teopema KapHo. TepmoanHammnyeckas LKana
TemnepaTtyp. TPOMHAA TOYKa BOAbI KaK penepHasn TouKa.

31. Cratuctuyeckui Bec MaKpOCOCTOAHMA. CyTb
HeobpatumocTn. CTAaTUCTUYECKUI CMbIcn 3HTponuu. dopmyna
bonbumaHa.

32. TpaHUubl NPUMEHMMOCTM MOAEAN WAEeaNbHOrO  rasa.
YpaBHeHne BaH-gep-Baanbca. U3oTepmbl peanbHOro rasa.

33. Cunbl B3aMMOZENCTBMA B MpUpoLe. INeKTpocTaTUyecKoe
none. 3akoH KynoHa. HanpAXeHHOCTb 3/1eKTPOCTAaTUYECKOTO
nona. MpuHLMN cynepnosnuum.

34, Cunosble  nMHKU. TIOTOK  BEKTOpPa  HaNpPsKeHHOCTM
aNneKTpocTaTuyeckoro nons. Teopema aycca.
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35. NoteHuwman. Teopema o UM PKYNALMK BEKTOpaA
HanpsXeHHOCTN 3MeKTpocTaTuyeckoro nons. CBA3b  mexay
HanpPsAXeHHOCTbIO M NOTEHLNANOM.

36. JNeKTPOeMKOCTb. KoHaeHcaTopbl. CoeanHeHne
KOHAEeHCAaTOpPOB.. JHeprua KoHAeHcaTopa. dHeprua
3N1EeKTPUYECKOoro nons.

37. dneKTpuyeckuii  Tok. [NOTHOCTb TOKAa. YpaBHeHue
HenpepbIBHOCTU. 3aKkoH Oma B AnddepeHumnanbHoin popme.

38. ConpoTtuBneHve nNpoBOAHUKOB. CTOPOHHME CWJbl. 3aKOH
Oma B UHTerpanbHoi popme.

39. NMpasuna Kupxroda ana pacyeta pas3BeTBAEHHbIX Lienen.
MowwHOCTb TOKa. 3akoH [xoyna-fleHua.

40. EavHaA npupopa 3NEKTPUYECKOrO M MArHUTHOFO MoAA.
Mone  pBwKyuweroca  3apaga. [lpuvHUMA  cynepnosvumum
MarHMTHbIX Nnonein. 3akoH brno-Casapa.

41. NOTOK M UMPKYNALMA BEKTOPA MHAYKLUN MAarHUTHOIO NoAs.
Teopema laycca M Teopema 0 LMPKYNALUN.

42. Cwuna NopeHua. Cuna Amnepa.

43, 33aKOH 3/1eKTPOMArHMTHOM WHAYKuuMmM dapages. MNpasuno
JleHua. BuxpeBoe anekTpuyeckoe none.

44, filBneHve  camMOUHAYKUMKW.  WHOYKTUBHOCTb.  DHeprus
KOHTYpa C TOKOM. IHeprua MarHMTHOro noss.

45. dnekTpuyeckoe none B  Beuwecrtse. [lonapusaums
ON3NEKTPUKaA. BekTop 3N1eKTPUYECKOro CMeLLEeHMA.
[OunanekTpuyeckas NpPoOHNLLAEMOCTb BelLLecTBa.

46. MarHuTHoe none B  BeuwectBe. HamarHWMYeHHOCTb.
HanpseHHOCTb MarHUTHOro nons. MarHMTHas NPOHWLAEMOCTb
Bewectea. PeppomarHeTmKu.

IMepeyeHb BONMPOCOB K 3a4eTY (10 cemecrp):
1. MpeAacKasaHue CyLecTBOBaHUA 3/1EKTPOMArHUTHbIX BOJIH.
2. DJNeKTpomMarHuWTHble  BO/MHbI. BonHOBOe  ypaBHeHwMe.
CBOICTBA 3N1EKTPOMArHUTHBIX BOJH.
3. Tnockas 2neKTpoOMarHWTHasA BOJIHA M €e OCHOBHble
XapaKTEPUCTUKN. IHEPTUa U UMNYJIbC SNEKTPOMArHUTHOM BOJIHbI.
4. ECTecTBEHHbIN W  NONAPU30BAHHbLIN  cBeT. CTeneHb
nonapusauum  JIMHEMHO MONAPWM30OBAHHONO  CBeTa. 3aKOH
Mantoca.
5. Monapusauma npu OTParKeHWUM U MNPEeNoOMNEHMM CBETa Ha
rpaHuLe pasgena AM3NeKTpUKoB. Yron bBptoctepa. [BoiHoe
NyyenpenomneHue.
6. Cnocobbl nonApvsauMM ectecTBeHHoro cseTa. [lpu3ama
Hukonsa. BpalleHWe NAOCKOCTM MoAApu3auMM cBeTa npwu
NPOXOXKAEHUN Yepes ONTUYECKM aKTUBHYIO cpeay.
7. lWkana 3N1eKTPOMArHUTHbIX BOJIH. OcobeHHoCTH
ONTUYECKOro AMana3oHa. MoKasaTesb NPeaoMaeHUA cpeasbl.
8. KorepeHTHble BO/MIHbl. WHTepdepeHLMs CBETOBbIX BOJIH.
Cno)KeHue MWHTEHCMBHOCTEW B C/lyYae HEKOrepeHTHbIX U
KOTrepeHTHbIX KonebaHui.
9. OnTtuyeckaa pasHocTb xoza. CBA3b OMNTMYECKOM PA3HOCTU
X043 ABYX BOJH C pasHOCTbio $as mexay Humu. Ycnosus
MaKCMMyMa U MUHUMYMa.
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10. Cxema HOHra ana  HabnwgeHus  UHTepdepeHumw.
BpemeHHas 1 NPOCTPAHCTBEHHAA KOFE€PEHTHOCTD.

11. WNHTepdepeHums B TOHKWUX naeHKax. HabniwogeHwe konel,
HbloTOHa B OTparKeEHHOM U NPOXOAALLEM CBETE.

12. AsneHne  gudpakuuun.  Oudpakumsa ®peHensa 7
®payHrodepa. NpuHumn MNorreHca-dPpeHens.

13. Oudpakuma dpeHens Ha Kpyr1om OTBEPCTUU. 3OHbI
®peHena. Npapuyecknii metToa, CIOKEHUA aMNANTYA.

14. Oudpakuma OpayHropepa Ha Yy3KOM NPAMOJSIMHENHOM
wenn. AndpakuMoHHaA pelleTka Kak COBOKYMHOCTb KOHEYHOrO
yucna wenen.

15. Tennosoe wusnydeHue Tena. 3akoH CredaHa-BonbumaHa.
3aKoH cmeleHuna BuHa. M'mnoTtesa MNnaHKa.

16. doToadpodekT. 3akoHbl CTonetoBa. Popmyna DUHLWITENHA.

17. ®otoHbl. [asneHuve cBeTa. KopnycKynspHO-BOAHOBOM
Ayanusm ceeTa.

18. PaccesHue ¢oToHa Ha cBobogHOM 3nekTpoHe. Popmyna
KomnTtoHa.

19. BonHoBble cBolcTBa 4Yactvu. [avHa BosHbI ae bBpoins.
JKcnepuMeHTaibHble NOATBEPKAEHMA rMNoTesbl Ae bponns.

20. NpuHumMn HeonpeaeneHHOCTH. CooTHOLWEeHKNe
HeonpegeneHHoctelr [enseHbepra. OcobeHHOCTM npouecca
N3MEepPEeHMA B KBAaHTOBOW MeXaHWKe.

21. ®dusnuyeckoe UCTONKOBaHME BOAH Ae bpoiinsa. BonHoBsas
dYHKLMA 1 ee cBOMCTBA. [N1O0THOCTL BEPOATHOCTM OBHapyKeHUs
YyacTmupbl.

22. OcHOBHas 3ajaya KBAHTOBOM MexaHWKWU. HecTaumoHapHoe
W CTauuoHapHoe ypasHeHue LpéanHrepa.

23. Yactmua B oaHOMEpHON 6eCKOHEYHOU MNPAMOYrobHOM
noteHumanbHo Ame. KeaHToBaHue 3Heprun. CobcTBEHHble
GYHKLMM COCTOAHUSA YacTuULbI.

24. TpoxoskAeHWe 4YacTuubl 4Yepes noTeHUManbHbIi bapbep.
TyHHeNbHbIM 3peKT.

25. KBaHTOBbI rapMOHMYECKUI OCUUANATOP.

26. MnaHeTapHaa  Mmogenb  aToma. MocTynatbl bopa.
KBaHTOBaHWeE 3Heprum BOAOPOLAONOA06OHOM CUCTEMDI.

27. W3nyyeHne BoaopoAonofobHbIx cuctem. CnekTpanbHble
cepum atoma Bogopoaa. 0606LeHHan dopmyna banbmepa.

28. CneKTpbl MHOFO3/1EKTPOHHbIX aTOMOB. 3aKOH Mo3nu.

29. VYpaBHeHue LlUpeauHrepa pgns  atoma  BOAOPOAA.
KBaHTOBaHWe MOMeHTa uMnybca. MNpasuaa otbopa.

30. CnuH aneKkTpoHa. KBaHTOBble 4MCAa, OMMCbIBalOLLINE
COCTOSIHME 23/IeKTPOHa B aTome. KpaTHOCTb BbIPOXKAEHUS
sHepreTUYeckmx yposHen. MpuHumn Mayau.

31. MpuHUMN TOXKAECTBEHHOCTM OAMHAKOBLIX YacTuL,. BO30HbI
n depmmoHbl. KBaHTOBbIE pacnpeneneHus.

32. CBobogHble 3/1eKTPOHbI B MeTansne. dHeprua Ddepmu.
30HHan TeopuA TBEPAbIX TEN.

33. 2NeKTponpoBOAHOCTL METANI0OB W MOJYNPOBOAHMKOB.
CBepxnpoBoAMMOCTb.

34. AsneHune PaAMOaKTUBHOCTY. OcHoBHoW 3aKOH
pagMOaKTMBHOrO pacnaga. [loctoAaHHas pacnaga. [epwog,
nosypacnaga.
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35. CoctaB W XapaKTepUCTUKM aToMHoro sapa. KanenbHas
mogenb. Paamep v cnuH agpa.

36. Macca U 3HeprMa cBA3M aTOMHOro AApa. 3aBUCUMOCTb
yOEeNbHOW 3Heprua cBsA3M OT maccoBoro uyucna. ObonoyeyHas
Mmogenb aapa.

37. fApepHble peakuun. IHeprus peakumn. Peakummn geneHuns u
CUHTe3a agep.

38. PagmoaKktuBHble pagbl. OCHOBHble  3aKOHOMEPHOCTU
o-n3nydyeHua saep. AavHa ceoboaHoro npobera oi-4acTuL,.

39. Tpu Buaa P-pacnaga. DHepreTUHEcKUn CnekTp P-yactu,.
HentpuHo.

40. OcobeHHOCTU y-u3nyyeHus aaep. NpoxoxaeHne y-KBaHTOB
yepes BeLLecTBo.

41. KnaccuduKaums  snemeHTapHbIX  Yactuu.  JIenToHbl.
NlenToHHbIN 3apag,.

AApoHbl. BapMoHHbIN 3apAaa. KBapKkoBas Moaenb apoHOB.

MNK-2.2

PewaeT Ha ocHoBe
COBPEMEHHbIX
obpasoBaTesibHbIX
TEXHONOMNI 3a4a4m
Mo NAaHUPOBAHMIO,
paspaboTtke u
peanunsauuu
nporpamm y4ebHbix
bur3nyeckux
ANCUMNANH

MpumepHbIN NepevyeHb NPaKTUYECKUX 3a4aHUN
1 cemectp

3apaHue 1.TouKa ABMKETCA B NJIOCKOCTH X0y NO 3aKOHYy:

X = —2t;y = 4t(1—t). HanT1 ypasHeHune Tpaektopun y = f(x) wu

n306pasunTb ee rpaduveckn; BEKTop ckopoctn V 1 yCcKopeHus
a B 3aBUCUMOCTU OT BPEMEHWN; MOMEHT BPEMEHMU t;, B KOTOPbIN

BEKTOP YCKOpPEHUA a COCTaBNAET yron 1/4 ¢ BEKTOPOM
ckopoctn V . OTBeT: y=-x*-2x; V =-2i +4(1-2t)j, a=-8],
1,=0,75c.

3apgaHue 2. Teno BpalllaeTca BOKPYr HEMOABUMKHON OCKU MO
3aKOHY ¢ =2+4-t-2-t%. HaWiTn: 1) cpeaHee 3HauyeHne yrnoBow

CKOPOCTU () 33 NPOMENKYTOK BPEMEHM OT t=0 /10 OCTaHOBKY;

2) yrnoByto CKOPOCTb Tela B MOMEHT BpemeHu 1=0,25 c; 3)
HOPMa/ibHOE YCKOpPEHME TOUKM, HaxoaaLLenca Ha paccToaHum 1
M OT OCY BPALLEHUA B TOT e MOMEHT BpemeHu. OTeeT: 2paa/c; 3
paa/c; 9 m/c’.

3apanue 3. LLlap maccolt m;=4Kr ABUKETCA CO CKOpOoCTbio V=5
M/C 1 CTa/IKMBAETCA C LAPOM MaCcCoi m, =6 Kr, KOTOPbIN
[ABUMKETCA eMy HaBCTpedy co ckopocTbio V,=2 m/c. Onpegenute
CKOPOCTU WApoB nocse yaapa. Yaap cuMtatb abcontotHO
yrpyrum, NpambiM 1 LeHTpanbHbim. OTBeT: 3,4 m/c, 3,6 m/c.

3apaHue 4. Ban B BMAE CNAOWHOIO UMAKMHAPA Maccoit m;=10 Kr
Haca)XeH Ha rOpPU30OHTaNbHY0 OCb.  Ha UWMAMHAP HaMOTaH
LWHYpP, K cBOBOAHOMY KOHLYY KOTOPOro NoABeLleHa rmpsa maccom
m,=2 Kr. C KaKum yckopeHnem byaeT onycKaTbCs rmpa, ecnm ee
npeaoctasmTb camoit cebe? OTteeT: 2,8 m/c?.
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3apgaHue 5. OnpesenvTb Neproa, YacToTy U HavanbHyto dasy
KONebaHMM TOUKK, ABUXKYLLENCA NO YPaBHEHMIO: x = 4-sin w(t +7)

roe w=2,5mn c'l, 1=0,4 ¢,A=0,02 m. KakoBa CKOpPOCTb TO4YKN B
momeHT BpemeHu 0,8 c. OtseT: T=0,8c; v=1,25 c’l; V=0,157 m/c.

3apaHue 6. Haigute ansa rasaoobpasHoro a3oTa tTemnepartypy,
NPV KOTOPOI CKOpOCTAM MosiekyAn v, = 300 m/c 1 v, = 600 m/c
COOTBETCTBYIOT OANHAKOBbIE 3HaUYeHUA QYHKUUM pacnpeseneHms

Makcsenna f{V). Oteet:  _ MV, Vi) _ o0
akIn(v, 1V,)

3apgaHue 7. VigeanbHbl ABYXaTOMHbIM ra3 o6bemom 5 a1 u
AaBneHnem 10° Na M30XOPUYECKN Harpenu, B pesysbrate Yero
cpeaHAs KMHETUYECKan SHepPrna ero MoeKyN yBenumnacb ot
0,0796 3B no 0,0923 3B. Ha cKONbKO Npu 3TOM U3MEHUTLCA
AaBieHue rasa? B ganbHernwem ras M3o0TepMUYECKM PacLLIMpPUn
00 HayanbHoro gasneHua. Onpeaenvte 06bEM rasa B KOHLUE
npouecca. Otset: ysennuntca Ha 0,16 MMa; 5,8 n.

3apgaHue 8. Onpeaennte KO3pOUUMEHT TENNONPOBOAHOCTU A
a30Ta, ec/in KoadPULMEHT ANHAMNYECKOMN BA3KOCTU N AJ1A HEro
npu Tex »ke ycnosmax paseH 10 mkMa-c. Otset: A=7,42 mB1/m-K.

3apaHue 9. 12 r a30Ta Haxo4AaTcA B 3aKPbITOM cocyae 06bemom
2 n npu TemnepaType 102C. [Mocne HarpeBaHuA AasneHune B
cocyAe ctano pasHo 10°mm.pt.cT. Kakoe KonmuecTso Tenna 6bi1o
co0bLLEHO rasy npu HarpesaHuu? OTseT: 4,1-10% [k.

3agaHue 10. Cmelwwann Bogy maccom m;=5Kr npu
Temnepatype T;=280 K c Bogoit maccoi m,=8Kr npu
Temnepatype T, =350 K. Haiitu: 1) Temnepatypy 6 cmecu; 2)
n3meHeHue AS sHTponuu, Nnpoucxogalee Npy CMeLNBAHUM.
Otset: 323 K; 0,3 kAX/K.

3apaHue 11. ToyeyHsble 3apaabl q;=10 HKA u q,=-20 HKn
Haxo4ATCcA B BO34yxXe Ha pacctoaHmm 10 cm gpyr oT gpyra.
OnpenennTb HanpAXEeHHOCTb NOAA B TOUYKe A, yaaneHHOM Ha
pacctoaHue 6 cm OT NepBoro 1 Ha 8 cm ot BToporo. Kak
N3MEHUTCA NOTEHLMANbHAA SHEPIUA B3aMMOLENCTBUA 3apAL0B,
ec/In NepeMecTUTb BTOPOM 3apAg, B 3Ty TOUKY? KaKyto aAna storo
HY}KHO coBepwnTb paboTy? OTeeT: 37,6 KB/M; 12 MKK.

3apaHue 12. Tpy NAOCKMX BO3AYLWHbIX KOHAEHcaTopa €
emkocTamu C=1,5mMKkD, C,=7 MmK®P, C3=2 mKP coeanHeHbI
nocnefoBaTelbHO M NPUCOEANHEHDbI K UCTOMHUKY TOKa. Mpu
9TOM 3apAf BTOPOro KOHAeHcaTopa pasBeH 14-10™ Kn. a) Haittn
aHepruio 3Toi H6aTapen. 6) He oTKNKOYAsA UCTOUYHUKA TOKa OT
6aTapen KOHAEHCAaTOPOB, Pa3ABUratoT NAACTUHbLI TPETHETO
KOHAEeHCcaTopa, YBenYMBasa paccTosHne MeKay HUMK B 2 pasa.
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HaliTn nsmeHeHme emKoctu 1 3apsaa 6atapeun. OteeT: 490 MK,
0,21 mk®, 0,4 mKn.

3apgaHue 13. iBa snemeHTa (€,=1,2B,r;,=0,10m,€,=0,9B, r,
= 0,3 Om) coeanMHEHbl O AHOUMEHHbIMM NONOCAMM.
ConpoTtmneneHune R coegnHuTeNbHbIX NPOoBOA0B pasHO 0,2 Om.
Onpegenntb cuny TOKa B uenn | M pasHOCTb NOTEHLMANOB Ha
3a*KMMax Kaxkaoro ncrtodHmka. Oteet: 0,5 A; 1,15 B; 1,05 B.

3apaHue 14. Kpyrosoli BUTOK pagmycom R=15,0 cm pacnosioxKeH
OTHOCUTENbHO BECKOHEYHO A/IMHHOMO NPOBOAA TaK, YTO €ro
NAOCKOCTb NapansenbHa nposoay. NepneHanKynap,
BOCCTAHOBJ/IEHHbIM HA NPOBOA, U3 LLEHTPa BMUTKA, ABASETCA
HOPManbIo K NI0CKOCTU BUTKA. Cuna ToKa B nposoge |;=5A, cuna
TOKa B BUTKe TOKN  [,=1A. PaccToAHMe OT LeHTpa BUTKa A0
nposoaa d=20 cm. OnpeaennTe MarHUTHYO MHAYKLMIO B LEeHTpe
BUTKa. OTBeT: By=6,5mMKTA.

3apaHue 15. MpoBoAALLNI NNOCKUI KOHTYP, MMEIOLWNIN dopmy
OKpYy»XHOCTW paaguyca r = 0,05 m nomeLLeH B ogHopogHoe
MarHUTHOE MNoJie TaK, YTO IMHUMU MarHUTHOM MHAYKLMW NoNA
HanpasAeHbl NepneHANKYIAPHO NAOCKOCTU KOHTYpa.
ConpotunsneHue KoHTypa R =5 Om. MarHuMTHaa nHayKunA
MmeHseTca no 3akoHy B = kt, rae k =0,2 Ta/c. Onpegenute: a)
3.4.C. MHAYKUMW, BO3HMKAIOLLLYIO B 3TOM KOHTYpe; 6) cuny
MHAYKUMOHHOIO TOKA; B) 3apA4, KOTOPbIM NPOTEYET MO KOHTYPY
3a nepsble 5 cekyHAa M3meHeHua nona. OTeeT: 1,6 mB; 0,3 mA; 1,6
mKn.

3apaHue 16. KaTylwKa HamMoTaHa megHbIM NPOBOAOM
anametpom d=0,2 mm c 0bwen ganHol =314 m n nmeet
NMHAYKTMBHOCTb L=0,5 M'H. OnpesennTb CONPOTUBAEHME KATYLLUKK:
1) B Lenn NOCTOAHHOIO TOKA; 2) B LLENM NepemMeHHoro ToKa ¢
yactoton v=50 l'u. OTBeT: R=160 Om; R=224 Om.

2 cemecTp

3apgaHue 17. B onbiTe FOHra cTekNsAHHAS NAACTMHKA TONLWMHON B
2 CM NOMELLLAEeTCA Ha NYTU OAHOro M3 MHTEpdEPUPYIOLLNX NyYel
nepneHAnKYAAPHO iydy. Ha CKONbKO MOTyT OTAMYATbCA APYT OT
Apyra 3HaYeHMA NoKasaTensa NPenoMIeHMA B PA3INYHbBIX MeCTax
NAACTUHKU, YTOBbI U3MEHEHME Pa3HOCTU X043 OT 3TOM
HEeO4HOPOAHOCTU He NpeBbiwano 1 mMkm? OTBeT: A<n=5-10".

3apaHue 18. Nyyok 6enoro ceeTa nagaet HOPMasbHO K
NOBEPXHOCTU CTEKNAHHOMN NNACTUHKN  TONLWMHOMN d=0,5 MKMm,
HaxoAadAweca B Bo3ayxe. [oKasaTeib NpesiomaeHna CTeKNa
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n=1,5. B pe3ynbTaTte UHTEPPEPEHLNN MHTEHCUBHOCTb HEKOTOPbIX
BOJIH, A/IMHbI KOTOPbIX JIEXKAT B Npeaenax BUAMMOro cnekrpa (ot
400 po 700 Hm), ycunmsaeTcs nNpu oTpaxkeHuu. Onpeaenunte
ONnHbI 3TUX BoAH. OTBeT: 0,6 MKm4 0,43 MKM.

3apaHue 19. Nnockasn BonHa (A=0,5MKm) nagaeT HOPMasbHO Ha
Anadparmy ¢ Kpyribim otBepctnem anametpom 1,0 cm. Ha
KaKOM PacCcTOAHMU OT OTBEPCTUS Ha ero OCK A01IXKHA HaxoaMTbeA
TOYKa HabnoaeHMs, YTobbl OTBEPCTME OTKPbLIBaNO: 1) ogHY 30HY
®peHento; 2) ase 30HbI PpeHena? OTeeT: 50; 25 m.

3aaaHue 20. HaitTn HanbonbLWKN NOPALOK CMEKTPA ANA HKeNToM
JIMHWUW HaTPUA C A/IMHOM BOJIHbI A=589 HM, ecnn NocTosiHHanA
AndpakuMoHHON peweTkM d=2mMKM. CKONbKO BCEFO MaKCUMYMOB
AaeT aTa pewetka? MNoa kKakum yrnom ¢ Habnogaetcs
nocnegHuin makcumym? OTBeT: 3; 7; 62°.

3apaHue 21. [1Ba noasapusaTopa pacnonoXKeHbl TaK, YTo yron
MeX Ay UX NI0CKOCTAMM NPOonycKaHua paseH  25°. OnpegenuTs,
BO CKOJIbKO pa3 YMEHbLUUTCA MHTEHCUBHOCTb €CTECTBEHHOIO
CBeTa Npu npoxoxkaeHuu: 1) yepes oanH (Nepsblin) nonspusartop,
2) uepes oba nonspmusaTopa. KoadduumeHT nornouLeHma ceeta
B nonapusaTtope paseH 0,08. OTtserT: 2,17; 2,88.

3apaHue 22. YepHoe Teno numeet Temnepatypy 3 KK. Mpwu
OXJTAXKAEHUM Tesla AJIMHA BOJIHbI, MPUXOAALLAACA Ha MAaKCUMYM
N3ny4YaTesIbHOM cNOCOBHOCTU, U3MEHUNACh Ha 8 MKM. [10 KaKoi
TemnepaTtypbl oxnaannoce Teno? OteeT: 323K.

3apaHue 23. Y3KMIN NYYOK MOHOXPOMATUYECKOTO
PEHTFEHOBCKOTO U3NyYeHUA NadaeT Ha paccemBaloLlee
Beww,ecTBo. [py asToM AAMHA BOJIHbI U3/Ty4EHMA, PACCEAHHOrO Noj,
yrnamu 60° 1 120°, oTanuatoTca Apyr oT Apyra B 2 pasa. CunTas,
YTO paccenaHue NPoOUCXoauT Ha CBOBOAHbIX 3N1EKTPOHAX, HANTHU
O/IMHY BOJIHbI Nagatoutero nsnyyeHma. Oteet: 1,2 nm.

3apaHue 24. KpacHada rpaHnua  ¢otoadpdekta ana
HEKOTOpPOro meTasnna pasHa 275 Hm. Hantu: 1) paboTty Bbixoaa
3NEKTPOHA U3 3TOr0 MeTaNNa, 2) MaKCMMAJIbHYO CKOPOCTb
3N1eKTPOHOB, BbIPbIBAEMbIX U3 3TOFO MEeTaNN1a CBETOM C A/IMHOM
BO/IH 180 HM, 3) MaKCMMaibHYIO KUHETUYECKYIO SHEPTUIO 3TUX
anekTpoHos. OTseT: 4,523B; 9,1-105 m/c; 2,383B.

3apaHue 25. IneKkTpoH obnagaeT KMHeTuyeckom saHeprmeit 30 3B.
OnpenennTtb febpoiiNeBCKyO ANNHY BOJIHbI 3/1EKTPOHA. Bo
CKOJIbKO  pa3 U3MEHWTCA 3Ta AJ/IMHA BOJIHbI, €C/IM KMHEeTUYEeCKasn
3Heprua ymeHowntca Ha 20%? OTBeT: 2,2-10’10 m; 1,12,

3apaHue 26. Mpu ABUMKEHMM YaCTULbI BAO/Ib OCU X CKOPOCTb ee
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MOKeT BbITb OnpegenieHa ¢ TOYHOCTbIO (oWwmnbKoi) ao 1 cm/c.
HaliTn HeonpeaeneHHOCTb KOOPAMHATbI, €CIN YacTULEen
asnaetca: 1) anekTpoH, 2) apobuHka maccoit 0,1r. OteeT: 0,01m;
10%m.

3apaHue 27. Yactmua HaxoanTcs B 6ecKoHeYHo rnyboKkom
OJIHOMEPHOW NOTEHLNA/IbHON MMeA MUHUMAbHYIO SHEPTUIO.
KakoBa BepoOATHOCTb OOHAPYXKEHMA YacTULbl B cpeaHeln TpeTu
ambl? OteeT: 0,609.

3apaHue 28. OnpeaenunTb AAMHY BOJIHbI, COOTBETCTBYIOLLYIO
TpeTbei NMHMK cepum banbmepa: 1) B cnekTpe MsnyyeHun
BOAOPOAa, 2) B cnekTpe usnyyeHusa noHa renusa. OTeeT: 434Hm,
109HMm.

3apaaHue 29. Onpegenute nepuos noaypacnaga u

Haua/IbHYI0 aKTUBHOCTb BUCMYTa 4 Bi , €C/IM M3BECTHO, YTO

BMCMYT maccolt m = 1, BbibpacbiBaeT 4,58-1015 6 —vactmy,3al
CeKyHAay. Bo cKONbKO pa3 M3MeEHUTCA aKTUBHOCTb 3a mecAu,?
OTBeT: 5 cyTOK; 64 pasa.

3apgaHue 30. Aapo 6epunnuna-7 B-pagMoOaKTUBHO MO CXeme
K-3axsaTa. 3anucatb peakuuio. KakmMe 4acTuLbl Npy 3TOM
obpasoBanuco?

3apgaHue 31. BolumcanTtb B a.e.m. maccy agpa °c,y
KOTOPOro 3Heprua cBsA3m Ha OAMH HYKAOH paBHO 6,04 Ma3B.
Oteet: 10,0135 a.e.m.

3apaHue 32. ConHeyHas NOCTOAHHAA Ana 3emMnu (aHeprma
COJIHEYHOrO U3/Tly4YeHMA, NAJAOLLErO B €4MHULY BPEMEHU HA
eaMHMLY NAoWaaM B NepneHaANKYNSPHOM HanpasieHMM) paBHa
1370 ,U,)K/C'MZ. OnupanAck Ha 3Ty BE/INYMHY, HANANUTE, CKOJIbKO NO
Mmacce BOAOPOAA BbIropaeT eXeCeKyHAHO BHYTPM CO/HLA, eC/in
N3BECTHO, YTO UCTOYHMKOM SHEPTUU CONHLA ABNAETCA CMHTES
yeTblpex afep Bogopoaa c obpasoBaHuem agpa renma-4. OTeer:
630 maH.T/c.

MK-2.3

OcyuwecTtsnser
KOHTPO/b
pe3ynbTaToB
oby4eHua ydaLlmxcs
no pusnyeckmm
ANcUMNAMHaAM

MpumepHbIii NnepeyeHb BONPOCOB U 3a4aHUIA NO NPAKTUYECKUM
3aHATUAM

9 cemecTp

Ne 1 «[MpnmeHeHMne 3aKOHOB COXPAaHEHUA aNA onpeaeneHun
CKOpPOCTK noneta nyam»
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6. lpuBeante npumepbl CWJ, JAOWWUX pPasHble  BUAbI
noTeHUManbHON 3Heprun. Kakme u3 HWUX NPUCYTCTBYIOT B
OaHHoOW paboTte? M306pasuTe cxemy 3SKCMepUMEHTasIbHOM
YCTAaHOBKMU U YKa)KUTe Ha Hen Cubl, AEUCTBYIOLLME HA BCe
Tena, BXoAAlME B CUCTEMY, B KaXKAbI MOMEHT BPEMEHM.

7. Kakue BeNMUYMHBbI MMEeNN KUHETMYEeCKas M noTeHuManbHas
3Heprua cUCTeMbl «MyAA+MAATHUK» B Pas/IMYHbIE MOMEHTbI
onbiTa? [MpeactaBbTe CXeMy M3MEHEHUA KUHETUYECKOW W
NOTEeHLMabHOM SHEPTUM CUCTEMDBI.

8. [na Kaknmx MOMEHTOB BpemMeHM B [AAaHHOM 3KCNepumeHTe
MOXHO TMNPUMEHATb 3aKOH COXPaHEHMA MeXaHUYEeCKOoM
3Hepruu, a ANA Kaknx Henb3a u novyemy? Cxema.

9. [nAa Kaknx MOMEHTOB BpemMeHM B AaHHOM 3KCnepumeHTe
MOXHO MPUMEHATb 3aKOH COXpaHeHWA umnyabca, a AnA
KaKuX Henb3a 1 nodemy? Cxema

10. Ucnonb3ysa 3aKOHbl COXpPaHeHWA nonyunte dopmyny ana
pacyeTa CKOpOCTU NoaeTa Nyau B aHHOM paborTe.

11. Kak nponssoautcs 06paboTKka 3KCNEPUMEHTAIbHBIX AAHHbIX
B [AaHHoOM pabote. Kak onpegensetca [0BepUTE/IbHbIN
NHTepBan CKOpOCTH 7 cpegHAn KBaZpaTunyeckas
NOrpewHOCTb OTKNOHEHUA MAATHUKA?

Ne 4 «MUccnepoBaHue BpawaTenbHOro ABUMKEHNA TBEPAOTO Tea
BOKPYr HENOABUKHOM OCU»

2. KakoB xapaKTep 3aBUCMMOCTM MOMEHTa WHepuuu oT
PacCTOAHUA, Ha KOTOPOM HaxO0AMUTCA TE/I0 OT OCU BpaLLeHUA?
B gaHHoM paboTe. MNocTpolite rpadunK 3TOM 3aBUCMMOCTU.

7. KaK 3KcnepuMeHTasbHO OnpeaenaeTcds MOMEHT WHeEpPLMM
Tena B AaHHoOM nabopaTtopHou pabote?

8. KaKue 3aKOHbl COXpaHEHMA MPUMEHAIOTCS A8 BblBOAA
pacuyeTHblx ¢opmyn? [MMonyumte dopmyny pas pacyeta
MOMEHTA MHEPLMMN MAATHUKA.

9. KaKoBa 3aBMCMMOCTb YI/I0BOTO YCKOPEHUA TeNa OT MOMEHTa
NPWIIOXKEHHBIX K HEeMy CUN U MOMEHTa WHepuun Tena?
MocTpolite rpaduK AaHHOM 3aBUCUMOCTM

10. Kak Ha masTHuKe O6epbeka moryT ObITb onpegeneHsi
YrNI0BOE YCKOPEHWE, MOMEHT AENCTBYIOWUX CUA U MOMEHT
nHepuumn?

11. Kak B [JaHHOW paboTe paccuUMTbIBAEeTCA NOrPeLHOCTb
onpeaeneHna MOMEHTa WHepuMM Tena OTHOCUTE/bHO
NPOW3BOJIbHOW OCY BpaLLeHUa?

12. NpoaeMOoHCTpUpPYHTE BO3MOMKHOCTb MPUMEHEHMA Ccpesbl
Microsoft Excel (unu pgpyroit cpeabl) gna 06paboTKM
3KCNEPMMEHTA/IbHBIX AAHHbIX.

Ne 5 «OnpeaeneHune xapakTepUCTUK 3aTyxatoLmx KonebaHnii
bU3NYECKOro ManTHUKA»

8. TMouyemy KonebaHUs MasTHMKA B fJaHHOM pabote 6yayT
3aTyXaloLWMMK, AaXKe NPU BbIK/OYEHHOM 3/1eKTpoMarHuTe?
9. 3anuwuTe ypaBHEHMA 3aTyXAlOWWX W  Hes3aTyXaloLmx
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10.

11.

12.

13.

14.

KonebaHu, CpaBHUTE UX.

Kak amnautyga 3aTyxalowmx KonebaHwih 3aBUCUT  OT
BPeMeHM 1 OT Yncna KonebaHuin?

KakoB @U3NMYECKUIA CMbICA BEAMYUH MPUMEHUTENBHO K
AaHHOM paboTe: HayanbHas amMnauMTyaa KonebaHui,
HavyanbHaa ¢as3a KonebaHM, KpyroBas 4vactotTa KonebaHui,
nepuvog KonebaHwuit, KoapPpuuMeHT 3aTyxaHua, Bpems
penakcaumu, norapuPMmUYECKUin OEeKpeMeHT 3aTyxaHus,
[06pOTHOCTL. Kak OHKM meHstoTcs ¢ poctom U?

Kak MeHAITCcA XapaKTepUCTUKKU 3aTyxalowmx KonebaHui
HayanbHaA amnauTyaa KonebaHwii, HadvanbHaa ¢asa
KonebaHWi, KpyroBasa 4actoTa KosiebaHwuii, nepuos
KonebaHnn, KoadPUUMEHT 3aTyxaHuMA, BPemMa penakcauuu,
norapudmUYecKnin 4eKpPeMeHT 3aTyxaHusa, 4OBPOTHOCTb ecnun
OZMH M3 NapamMeTpoB AaHHOIO GpU3MYECKOro ManaTHUKa: |, m,
L, k yBennuutca (nMbo ymeHbWNUTCA) Npu GUKCUPOBAHHbIX
3HAYeHMAX OCTaBLUMXCA?

Ona  dero, B [AaHHOM paboTe, rpaduKM CTPoAT B
norapuémmyeckommacwtabe?

MpoAeMOHCTPUPYITE BO3MOMKHOCTb MNPUMEHEHMA cpeabl
Microsoft Excel (unu ppyroit cpegpl) ana o6paboTKu
3KCNEPUMEHTASIbHbIX AaHHbIX.

Ne 11 «M3yyeHne cTaTUCTUYECKUX 3aKOHOMEPHOCTEN Y

5.

KakoBo pacnpegeneHve apobu no AYerKam Ha AOCKe
lanbToHA? Kakoe pacnpepeneHne aHalOrMYHO AaHHOMY B
MKT?

KakoBo pacnpegzeneHune 3/1eKTPOHOB MO MOAY/IH0 CKOPOCTU B
AaHHoM  pabote? YTO npoucxoguT NpU U3MEHEHUM
HanpsaXXeHWA Hakana?

Kakue cratuctuyeckume meToabl NPUMEHAIKTCA B AaHHOVI
pabote?

MpPoaeMOHCTPUPYNTE BO3MOMHOCTb MNPUMEHEHUSA cpeabl
Microsoft Excel (unn gpyroii cpegpl) ans o6paboTku
IKCNepuMeHTaIbHbIX AaHHbIX.

Ne 14 «OnpeaeneHue nokasatena agmabatbl metogom KnemaHa

n esopma»

6.
7.

10.

O6bACHUTE X04 3KCNepUMEHTa U pe3ynbTaTbl pacyeTa.
HasoBuTe npoueccbl, NpoucxogfliMe C rasom, B Xoge
3KcrnepumeHTa U u306pasnTe ux rpapuyecku.

3anuwmnTe ypaBHeHUA Ana BbiBoAa ¢GOPMy/bl MOKasaTens
aguabartsbl.

MpoAEeMOHCTPUPYITE BO3MOXHOCTb MNPUMEHEHUA cpeapbl
Microsoft Excel (uan gpyroii cpegpl) ans o6paboTku
3KCMepPMMEHTa bHbIX AaHHbIX.

Kak B8 paHHOW pabote MUHMMM3UPYETCA MOrpPeLHOCTb
3KCMepPUMEHTa bHbIX AaHHbIX?
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Ne 21 «UccneposaHue INNEKTPOCTATUYECKOIo NosA C NOMOLUWbIO

30HAa»

5.

YTO TaKoe HanNpAXEeHHOCTb 3/eKTpuyeckoro nonaa? Kak
rpaduyeckn NpeacTaBUTb pacnpeseneHme HanpsaKeHHOCTU B
pa3HbIX TOYKaX 31EKTPUYECKOTO NoA B aHHOW paboTe?

YTOo Takoe nOTeHUMan 3neKkTpocTaTuyeckoro nona? Kak
rpapuyeckn npeacTaBuTb pacnpegeneHve noTeHuMana B
Pa3HbIX TOYKaX 31EKTPUYECKOTO NoA B aHHOW paboTe?
Yemy paBHa pabota no nepemelieHuto 3apaga BAOb
SKBUMOTEHLUMANLHON MOBEPXHOCTM WU MO 3aMKHYTOMY
KOHTYpY,  OrpPaHMYEHHOMY  Yy4YaCTKaMW  CUNOBbIX U
3KBUMOTEHUMANbHBIX  AWHWI?  Bblunmcante paboTy no
nepemeLLeHuto 3apaaa No 3aLaHHO TPAeKTOPUM.

Kak M3MeHUTCS KapTMHa CMNAOBbIX M 3KBMMOTEHLMASbHbIX
JMHWIA NpU  yBeNMYEHUU (YMeHbLIEHMU) HaNPANKEHHOCTH
MeXAY 3N1eKTpoaammn?

Ne 24 «PacwmnpeHne npegena nusmepeHmsa amnepmeTpa

NOCTOAHHOIO TOKa»

8.

10.

11.

12.

13.

14.

KakoB  npuHUMN  OEUCTBUS  3/1EKTPOM3MEpPUTENbHbIX
NPMBOPOB MArHUTO3NEKTPUUECKOTO U 3NEKTPOMArHUTHOTO
TMNA, NPUMEHAEMbI B laHHON paboTe?

YTO Ha3bIBAlOT TOKOM MOJIHOTO OTK/JIOHEHMUS U HanpsxKeHUemM
NMOJ/IHOIO OTK/NOHEHMUA 3N1eKTPon3IMepuUTebHOro npnbopa?
Kakum o06pasom BK/IOYAOT aMnepmeTp U BOJITMETP B
SNEKTPUYECKYIO LieMNb 417 U3MEPEHUA TOKa U HanpsxKeHua?
MpoAeMOHCTPUPYIUTE HaBbIKW BKAKOYEHUS 3TUX NpMbOpPOB B
3/IEKTPUYECKYIO LieMb.

Yto Takoe WyHT? [ns 4Yero M Kak OH wucnosb3yetcs?
MpoaeMOHCTPUPYITE UCMO/b30BAHMUE LLIYHTA.

YT0 Takoe pobaBoyHOe conpoTMBaeHne? 1A Yero u Kak oHo
ncnosbayetca? MpoaemoHcTpupyinTe NCcnosib3oBaHue
[06aBOYHOrO CONPOTUBEHUA.

MpoAeMOHCTPUPYITE BO3MOMKHOCTb MNPUMEHEHMA cpeabl
Microsoft Excel (unu papyroit cpeapl) ana o6paboTku
3KCNEPMMEHTA/IbHBIX AAaHHbIX.

Kak B fJaHHOW paboTe MWHUMMUIMPYETCS MOrpeLHoCTb
3KCNEPMMEHTA/IbHbIX AaHHbIX?

Ne 28 «OnpeaeneHne MHAYKTUBHOCTM KaTyLWKN U MarHUTHOWM

NPOHULAEMOCTN GEePPOMArHMTHOTO Tefa»

5.

Kakne npubopbl npumeHsnMCb B fAaHHoOM paboTe pgns
onpeaenusa NapameTpoB NOCTOAHHOIO U NePEMEHHOr0 TOKa?
Monyunte dopmyny ana pacyeta MNOSHOMO COMPOTUBAEHMUSA
Lenu nepemMeHHOro Toka, UCMoNb3yemMol B AaHHOW paboTe
(nnn npeacTaBneHHoOM NpenoaasaTenem).

Kak onpeaensanacb WHAYKTUBHOCTb KaTyWKM B A3HHOW
pabote? Kakum ewe cnocobom MOXKHO oOnNpeaennTb
WHAYKTUBHOCTb?
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8. TpoAeMOHCTPUPYITE BO3MOXHOCTb MPUMEHEHUA cpeapl
Microsoft Excel (unm pgpyront cpegbl) ana ob6paboTku
3KCNepMMEHTa/IbHbIX AaHHbIX.

10 cemectp

Ne 32 «OnpegeneHve paguyca KpMBM3HbI IMH3bI M NONOCHI
NponycKaHua CBETOOUNLTPA C MOMOLLLIO Kosel, HbloToHa»

5. Kak obbacHAeTcs nossieHue Konew HbloToHa?

6. [MNonyunte opmMynbl ANA pacyeTa pPagMycoB TEMHbIX W
CBeT/bIX Konel, HbloToHa.

7. Nonyunte dopmyny ana onpegeneHvs paguyca KpUBU3HbI
JINH3bI.

8. Kak B pgaHHON paboTe MUHMMW3MPYETCA MNOrpewHoCTb

IKCNEepPMMeEHTA/IbHbIX ,[],aHHbIX?

Ne 34 «OnpeaeneHve A/IMHbI CBETOBOW BO/HbI U XapaKTEPUCTUK
ONOPAKLMOHHON peLleTkn»

5. KaKoBbl MapameTpbl U XapaKTEPUCTUKM AUbPAKLUMOHHOM
peLeTKN, NPUMEHSEMON B IKCNepUMEHTE?

6. Monyunte dopmyny ans onpegeneHva AJMHbI CBETOBOWM
BOJIHbI Npy agndpakumm Ha ANPpPaAKLMOHHON peLueTKe.

7. KakoBo npaKkTMyeckoe npumMeHeHWe  AWPPAKLMOHHbIX

peLeToK?
8. Kak B paHHOW paboTe MWHUMMUIMPYETCS MOrpeLHoCTb

IKCNepMMeHTa/IbHbIX ﬂ,aHHbIX?

Ne 35 «OnpeaeneHne KOHUEHTpaLMK PacTBOPOB caxapa 1
NOCTOAHHOW BpaLLeHUA»

5. Ha ocHOBe KaKoro fiBieHNA OnNpeaensetca KOHLEeHTpauus
pacTBOpa caxapa B AaHHOM 3KCnepumeHTe?

6. [loAcHWTe YCTPOMCTBO U NPUHLMN AeNCTBUA NPM3Mbl HMKONA

7. TloAcHWTE YCTPOMCTBO WM MPUHUMN AENCTBMA MOAYTEHEBOro

caxapumetpa
8. Kak B pgaHHON paboTe MUHMMWU3MPYETCA MOrpPewwHoCTb

IKCNepMMeHTa/IbHbIX AaHHbIX?

N2 36 «CHATME BONIbTAMMEPHbIX XapaKTepPUCTUK GoTo3IemMeHTa U

onpegeneHume ero 4yBsCcTBUTE/IbHOCTU»

6. [poaHanusupylitTe NonyyeHHble B NabopaTopHoi pabote BAX
7. Kak onpegensetcA nNoCToAHHaa [lnaHKa B JaHHOM

aKcnepumeHTe?
8. Kak B [AaHHOW paboTe MWHMMMIMPYETCA MOrPEeLHOCTb

IKCNepnmeHTa/ibHbIX ,EI,aHHbIX?




Koa
KOMMeTeHLMN

NHankaTop
OOCTUKEHUA
KOMneTeHumm

OueHoYHble cpeacTsa

9. Kak B [JaHHOM paboTe paccynTbiBaeTC MNOrpewwHocTb
onpeaeneHns NOCToAHHOM MnaHKa?

10. MpoaeMOHCTPUPYITE BO3MOMKHOCTb TMPUMEHEHUA cpeapbl
Microsoft Excel (unu pgpyroit cpegbl) pns 0b6paboTKM
3KCMNEepPMMEHTA/IbHbIX AaHHbIX.

Ne 41 «MccnepoBaHue Bo3bYKAEHMA aTOMOB rasa»

5. 06bacHuTe npUHUMN onpeaeneHus BO3OYXKAEHHbIX
COCTOAHMIA aTOMOB ra3a B 3KCNepumeHTe?

6. [osAcHWTe NpMHUMN PaboTbl 3NEKTPOHHON AamMnbl

7. B Kakom [guanasoHe S/EeKTPOMArHUTHbIX BOJH  JIE€XUT
n3ny4yeHme Bo3OyKAEHHbIX aTOMOB MAPOB PTYTU U NoYemy?

8. Kak B [p[aHHOM 3KcnepumeHTe onpegendetca o6aacTb
NIOKanM3aumm SNeKTpPoHa W KaK NOoJyvYeHHble AaHHble
COrNacyoTcsA C TEOPETUYECKMMM NPESNOCHIIKaMmU?

Ne 42 «OnpeaeneHue rnaBHbIX KBAHTOBbIX YMCE/T BO3OYXKAEHHbIX
COCTOAHUI aTOMa BogopOAa»

5. TosicHUTe yCTPOMCTBO M MPUHUMN pPaboTbl CNEKTPOCKoMNa,
NCNoJIb3yeMoro B AaHHoM paboTte

6. Monyunte dopmyny OnA onpenenvHUA TaBHbIX KBaHTOBbIX
yncen Bo3BYKAEHHbIX COCTOAHWUIA aTOMa BOAOPOAA U APYruX
BO40POA0MN0A00OHbIX aTOMOB

7. Y70 HasbIiBaeTCA rpafynpoBOYHbIM rpaduKom?

8. TMpoAeMOHCTPUPYINTE BO3MOMKHOCTb NPUMEHEHMA Ccpeapbl
Microsoft Excel (unu ppyroit cpegpl) ana o6paboTku
3KCNEPUMEHTANIbHbIX AaHHbIX

Ne 51 «WM3yyeHne 3aKOHOMEpPHOCTEW O-pacnasa»

6. YTO TaKoe QaKTUMBHOCTb pPAAMOAKTUBHOMO 3/7EMEHTa, ee

BblYMC/IEHME U eANHULBI U3MEPEHUA.

B uem coctouT 3aKkoH leirepa - Hettona?

KaK oueHWTb 3HEPrUto a - YacTuLLbI?

YCcTpoiCTBO M NpUHLMN paboTbl cdeTunKa lNelirepa-Mionnepa.

10. NpoaeMOoHCTPUPYHTE BO3MOXKHOCTb MPUMEHEHUA Ccpesbl
Microsoft Excel (unm ppyroit cpegpl) anAa o6paboTku
3KCNEePMMEHTA/IbHbIX AaHHbIX

° N

Ne 53 «OnpeaeneHMe MakCMMabHOM 3Heprn B-yactmu, n
NOoeHTUOMKALMA PaSMOaKTUBHbIX MpenapaToB»

5. Kakue nsBecTHbl pasHoBMAHOCTM beTa-pacnaaa? Kakasa us
HUX UcceayeTca B JaHHOM 3KCnepumeHTe?

6. B Kakux AnanasoHax HaxoAAaATcA Nepuodbl nonypacnaza u
aHepruu beTta- pacnaga NPUPOAHbIX PaAUOHYKANA0B?

7. KakoBbl OCHOBHble 0CO6EHHOCTU B3aMMOAEeNCTBUA
6eTa-yacTuL, C BeLLLeCTBOM?




Koa
KOMMeTeHUuMmn

NHankaTop
OOCTUKEHUA
KOMneTeHumm

OueHoYHble cpeacTsa

MpoAeMOHCTPUPYITE BO3MOXKHOCTb MPUMEHEHMA cpebl
Microsoft Excel (nnn apyroi cpeabl) ana o6paboTku
3KCNepMMEHTa/IbHbIX AaHHbIX.




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

MpomexKyToYHan aTTecTauma no aucumnanHe «MpakTMKym no peLleHunto 3a4a4 NoBbILWEHHOMN CAOXKHOCTH
LWKO/IbHOTO Kypca GM3MKN» BKAOYAET TEOPETUYECKUE BOMPOCHI, MO3BONAIOLWME OLEHUTb YPOBEHD
YCBOEHMSA 00yYatoWMMmMCA 3HAHWUI, N NpaKTUYeCcKue 3a4aHns, BbIBAAIOWME CTEMNEHb
chOpPMUPOBAHHOCTU YMEHUI U BlageHUIA, npoBoanTca B popme 3ayeta (9 cemecTp) u B popme 3ayeTac
oueHKom (10 cemecTp).

3K3aMeH No AaHHOM AUCUMN/INHE NPOBOAMTCA B MMCbMEHHOM popme Mo 3K3aMeHaUNOoHHbIM bunetam,
KaXKabll M3 KOTOPbIX BKAOYAET AeCATb 3a4ay.

Mokazamenu u Kpumepuu oyeHUBAHUA 3a4emdad ¢ OYeHKoli:

— Ha OLLEHKY «OTANUYHO» (5 6annos) — obyvaloWMnca AeMOHCTPUPYET BbICOKUI YPOBEHb
chOPMMPOBAHHOCTN KOMMETEHLMIA, BCECTOPOHHEE, CMCTEMATUYECKOE U [TyboKoe 3HaHMe yyebHoro
mMmaTepuana, ceobo4HO BbINOAHAET NPaKTUYECKUe 3a4aHuA, cBOHOAHO OnepupyeT 3HaHMAMM,
YMEHUNAMMU, NpumeHaeT UX B CUTyaumnax NOBbILLEHHOM CNOXKHOCTW.

— Ha OUEHKY «xopowo» (4 6anna) — obyyatowmiica 4EMOHCTPUPYET CPEAHUN YPOBEHD
CcPOPMMPOBAHHOCTU KOMMETEHLMIA: OCHOBHbIE 3HAHUSA, YMEHUS OCBOEHbI, HO AOMYCKatoTCA
He3HauYuTeIbHble OWNOKKU, HETOYHOCTH, 3aTPYAHEHUS NPU AHAIMTUYECKUX ONepaumsax, nepeHoce
3HaAHWI U YMEHWI Ha HOBblE, HECTAHAAPTHbIE CUTYaLLUMN.

— Ha OLUEHKY «yA0BAETBOPUTENbHOY (3 6anna) — obyyatowmincs 4EMOHCTPUPYET NOPOroBbIN YPOBEHb
chOPMUPOBAHHOCTN KOMMETEHLMNI: B XO4E KOHTPOJIbHbIX MEPONPUATUIN [ONYCKAIOTCA ONOKK,
NPOABNSETCS OTCYTCTBUE OTAE/NbHbIX 3HAHUIN, YMEHW, HABbIKOB, 0OYYaOLMIACA UCMbITbIBAET
3HauYUTEIbHbIE 3aTPYLAHEHWNA NPU ONEPUPOBAHUMN 3HAHUAMM U YMEHUAMM MPU UX NEPEHOCE HA HOBblE
cUTYaumu.

— Ha OLUEHKY KHeyA0BNeTBOPUTENbHOY (2 banna) — obyyaloWwminca 4emMoHCTPUPYeT 3HaHMA He Bonee
20% TeopeTUYeCcKoro maTepumana, 4ONYCKAET CYLLECTBEHHbIE OWINMOKN, HE MOXKET NoKasaTb
WHTENIeKTYa IbHble HaBblKW PeLUeHUs NPOCTbIX 3a4auy.

— Ha OLEeHKY «Heya0BneTBoOpUTENbHO» (1 6ann) — obyyaloWwminca He MOXKET NOKa3aTb 3HAHMA Ha YPOBHeE
BOCMpPOU3BeLeHNA U 06bACHEHUA MHPOPMALMK, HE MOXKET NOKa3aTb MHTE/IIEKTYa IbHble HaBbIKM
peleHusa NPOCTbIX 3a4au.

lMokazamenu u Kpumepuu oyeHUBAHUA 3a4ema:

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

- Ha OLLEHKY «He 3a4TeHO» 06yqarou.|,1/|i/'|cn HE MOXET NOoKa3aTb 3HAHNA Ha NOPOroBOM YpPOBEHb
Cq)OpMMpOBaHHOCTM KOMI'IETEHLI,VIVI, T.€. o6yqarou.|,m71cs| He NOKa3blBa€T 3HAaHNE OCHOBHOIo matepuanaia B



obbeme, HeobxogMMom Ana npeacTosLLei npodeccnoHanbHOM AeATeNbHOCTU; He cnocobeH
apryMeHTUMPOBaHHO U NoC/el0BaTENbHO U3NaraTth, A0NYyCKaeT rpybble oWNOKU B OTBETAX; HE MOXKeT
NMoKasaTb MHTE/INIEKTYa/IbHble HAaBbIKM PeLIeHUA NPOCTbIX 3a4a4. He NOATBEPKAAET OCBOEHUE
KOMNETEHUMI, NPeayCMOTPEHHbIX MPOrpaMMON.



