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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, o0cykaeHa u ofgoopeHa i peanusanuu B 2025 - 2026
y4aeOHOM oy Ha 3acefaHuu kadeaper DOu3nku

IIporokomor 20 1. Ne

3aB. kadeapoii H.M.ﬁonrymHH

Pabouast mporpamMma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2026 - 2027
yueOHOM rofy Ha 3aceqaHuu Kadeapel DOHUIUKU

[Iporokom or 20 . Ne

3aB. kadempoii H.M.ﬁonrymHH

Pabouast mporpamMma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2027 - 2028
y4eOHOM rofy Ha 3aceqannu Kadeapelr DOHU3UKU

IIporokomor 20 1. Ne

3aB. kadeapoii I[.M.ﬁonrymm{

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena uist peamsanuu B 2028 - 2029
y4eOHOM roy Ha 3aceqanuu kadeapsl Dusuku

IIporokomor 20 1. Ne

3aB. kadeapoii I[.M.ﬁonrymm{

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peamsanuu B 2029 - 2030
y4eOHOM rojy Ha 3acenanuu kadeapel Du3uku

[Iporokom ot 20 . Ne
3aB. kadenpoii JAM. lonrymmn




1 Iles1u ocBOEHUS TN CHMILTHHBI (MOYJI51)

Hensimu  ocBoeHust AucUUIUINHBL «[IpakTHKyM pelieHus OJMMIIMAAHBIX 33Jad IO
buzuke» b1.B.Z1IB.01 ABIISIOTCS: chopmHpoBaTh y CTYZECHTOB
KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE 3HAHMS, YMEHHUS U HABBIKH O PEHICHUIO OJUMIIUAJIHBIX
3aJa4 ¥ NPUMEHEHHE MX B OOyYCHMH peIICHUI0 (M3MUYECKMX 3a7ay B CPeAHEH IIKOJIe Kak
HEOTHEMJIEMbIE  KOMIIOHEHTBI ~ CHUCTEMbl  OOIIEKYJIbTYPHBIX,  OOHIENPOpEeCCHOHANbHBIX,
CHeNHaTbHBIX KOMIIETCHIIMI OakalaBpa U KOMIIETCHIMI OakanaBpa B 00JIaCTH MeJarorudecKou
JESITEIbHOCTH.

@®opmupoBanue MpohecCHOHATBPHOW  KOMIIETEHTHOCTH  0OakajaBpa IOCPEICTBOM
MOJTOTOBKU CTYACHTOB K O0YYEHHIO YUaIUXCS IPUMEHEHUIO (PU3MUECKUX 3HAHUN TPU pEeLICHUH
ONUMITMAJHBIX 337ad B cepe CpeaHero HIKOIBHOrO (OCHOBHOTO, MOJHOTO, BAPHATUBHOTO) M
JOTIOTHUTEIBLHOTO 00pa30BaHUs 1O (PU3UKE.

2 MecTo THCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30oBaTe/IbHOI MporpaMMal

Jucuunimza [IpakTUKyM 1O pELIEHUIO 3a4ay IMOBBILIEHHOW CIIOXKHOCTH IIKOJIBHOTO
Kypca (U3MKK BXOJUT B 4AaCTh y4EOHOrO I1aHa GOPMHUPYEMYIO Y4aCTHUKaMH 00pa30BaTEIbHbBIX
OTHOIIEHHIA 00pa30BaTEIbHOIN IPOTPAMMBI.

Jiisg  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJIAJCHUSA),
chOpMHUPOBAHHBIC B PE3YIIBTATE U3YUCHHSI TUCITUTUTUH/ IPAKTUK:

MeTtoauka o0y4ueHus pu3mKe B MIKOJIE

dusnka

[IpousBocTBEHHAs - MPAKTHUKA IO MOJYUYEHUIO MPO(EeCCHOHATBHBIX YMEHUN U OIbITa
PO eCCHOHAIBHON IS TEILHOCTH

MeToanka opraHu3aliyi BHEYPOUHOU IEATEILHOCTH IO MaTeMaTuKe 1 (U3NKe

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUHN AAHHON AUCLHUILUIMHBI OyIyT
HEOOXOAUMBI ISl U3yYCHUS TUCIUTLTIH/TIPAKTHK:

BrinonHenue u 3ammura BoITYCKHON KBaTU(UKAMOHHON paboThI

IToaroroska k caade U cadya rocy1apCTBEHHOIO HK3aMeHa

[Ipon3BOACTBEHHAS — IPEAIUIIIIOMHAs IPAKTUKA

CoBpeMeHHbIE CpeJICTBA OLIEHUBAHUS PE3YJIbTaTOB 00YUEeHHUS

3 Komnerenuun ody4aromierocs, popMupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IIJIAHUPYeEMble Pe3yJIbTAThl 00yUeHu st

B pesynbrate ocBoeHus AMCUMILIMHBL (Moayis) «lIpakTMkym MO pelieHuro 3ajaad
MOBBIIIEHHON CJIO)KHOCTU UIKOJBHOTO Kypca (GU3MKW» oOydarouuiics o/bkKeH o0ianaTh
CJIEIYIOIIUMH KOMIIETEHIIUSIMHU:

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

[TK-1 CrnocobeH peann3oBbIBaTh MEIArOrHYECKHUil MPOIECC C MCIONIb30BAHHEM COBPEMEHHBIX
00pa3oBaTeNbHBIX TEXHOJOTHI B OPTaHU3AIIUSIX CPETHEr0 OOIIEro 00pa3oBaHUs

IIK-1.1 OreHUBaeT TEAArOTMYECKYH0 CHUTYAIMI0 C TO3UIMH HEOOXOIUMOCTH U
BO3MOXKHOCTH €€ KOPPEKIHHI

[1K-1.2 Pemaer  oOpa3oBarenbHble  3ajaud  Ha  OCHOBE  COBPEMEHHBIX
00pa30BaTENIHLHBIX TEXHOIOTHI

IK-1.3 Ocy1ecTBIIsSIET KOHTPOJIb PE3YJIbTaTOB U KOPPEKTUPOBKY MEJArOTHYECKOT0
BO3JICUCTBUA

[IK-2 CrocoOeH Ha OCHOBE COBPEMEHHBIX TEXHOJIOTHHA pa3padaTbiBaTh W PEATU30BHIBATH
METOIMYecKOoe o0ecreueHrne YIeOHbIX PH3NIECKUX AUCIUTUIIHH

[1K-2.1 AHanmu3upyeT axkTyalbHbI ypOBEHb IOJTOTOBKM OOyYalolIuxcs 10
(bU3MYECKUM TUCLUUIUIMHAM, ONPEJIeNsieT 30HYy UX ONMKallero pa3BuTus
[1K-2.2 Perraer Ha OCHOBE COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUN 3aa4H 110

TUTAHUPOBAHHIO, pa3pabOTKe M pean3aliy MPorpaMM y4eOHBIX




(hU3MYCCKUX TUCITUILINH

I1K-2.3

OcymecTBiIsieT  KOHTPOJIb
(1)I/I3I/I‘-ICCKI/IM JUCHUITIIMHAM

pe3yabTaTOB

00yJeHus

YYaIuxcst

1o




4. CTpyKTypa, 00bEM U coep:KkaHue TUCHUILIMHBI (MOAYJISA)
OO0mas Tpy10€MKOCTh JUCIUIUIMHBI COCTABISIET 6 3a4eTHBIX enuHuIl 216 akaa. 4acoB, B TOM
quce:
— KoHTakTHas padorta — 110,2 akan. gacos:
—aynuropHas — 110 akan. gacos;
— BHeaynuTopHas — 0,2 akaJl. 4acoB;
— caMmocrosTenbHast pabora — 105,8 akan. gacos;
— B (hopMe MpakTUIECKOM moaroToBku — 0 akaj. 4yac;,

dopma aTTeCTalMU - 3a4€T C OLIEHKOM, 3a4eT

AynuropHas ) =
o | xonTaxTHas pabota E 3 ®dopma TeKyILero
S8 B
B o 31 KOHTPOJISI
Pasnen/ Tema 3 (B axaz. yacax) S A . p Kon
S 3 © | caMOCTOATENBFHON | yCIIEBAEMOCTH U
JIACIIATIIAHEL 5 [~ . | xommeTenmun
O 2 £ padoThI TIPOMEKYTOUHOM
Tex. 71a0. | mpaxT. R aTTecTALH
3aH. 3aH. | &
1. Mexanuka
ITogroroBka k
MPaKTUIECKUM Bomoenne MK-1.1
. A,
3aHATHIM TPOMEKYTOHHOH IK-1.2
KOHTPOJIbHOM .
ITogroroska P I1K-1.3,
1.1 OCHOBBI KHHEMATHKH 5 5 oKTAa paboTHI 1O K-2.1
PpeleHHIo 3a1ay. .
ITogroroska TleMoHCTpaws I1K-2.2,
JEMOHCTPALHOHH P I1K-2.3
9KCHEPUMEHTA
Or0 IKCIIEPUMEHTA
IlogroroBka k
& Brimonnenue
MPaKTUYECKUM . I1K-1.1,
3aHATHSM TPOMEAYTOUHOH IK-1.2
KOHTPOJIbHOM )
IToaroroska P I1K-1.3,
1.2 OCHOBBI JUHAMUKHU 9 5 5 OKITATA paboThI 1O K-2.1
peLIeHuo 3a1a4 s
IToaroroska TlemoHCTpaws I1K-2.2,
JEMOHCTPALHOHH P I1K-2.3
9KCHEPUMEHTA
Or0 HKCIIEPUMEHTA
IlogroroBka k
& Brimonnenue
MPaKTUYECKUM . I1K-1.1,
3aHATHSIM TIPOMEHKYTOHHOH I1K-1.2
KOHTPOJIbHOU Y
IToaroroBka I1K-1.3
1.3 3aKOHBI COXpaHECHHUS 10 5 Z(I)Kna a paboThI IO K-2 1'
n(il)IFOT(iLBKa PCIIICHHIO 3a1at [K 2'21
€MOHCTpaIUs v
JIEMOHCTPANMOHH A palt I1K-2.3
JKCHEPUMEHTA
Or0 IKCIIEPUMEHTA
Wroro no pazaeny 20 15
2. MonexynsapHas ¢u3HKa U
TEPMOJIMHAMHUKA
ITogroroBka k
A Bremonaenne
MIPaKTUYECKUM . MK-1.1,
3aHATUSIM MPOMEAYTOHHOH IK-1.2,
21 OCHOBBI KOHTPOJIBHON
M IToaroroska I1K-1.3,
MOJICKYJISIPHO-KHHETHYeCKOH | 9 10 10 oKIATa paboThI 1Mo K-2.1
TEOpHH IMoxroroska PELIEHHUIO 33134 K 2'2’
E€MOHCTpAaIHs .
JE€MOHCTPALMOHH A pan I1K-2.3
SKCHEpUMEHTA
Or0 IKCIIEPUMEHTA




IToxgroroBka k

Bremonaenne

MPAaKTUICCKUM IpoMescyToTHOH I1K-1.1,
3aHATHAIM N I1K-1.2,
IMoaroroBka KOHTPOIILHOH IK-1.3
2.2 OCHOBBI TEPMOIMHAMHUKHU 10 10 paboTHI 1O '
JIoKJIana I1K-2.1,
IToaroroska PCILICHUIO 3a/1a1 I1K-2.2,
JE€MOHCTPALMOHH gxﬁ;ﬁﬁ ZE:I;I IK-2.3
Oro HKCIIEPUMEHTA
HUroro no pazaeny 20 20
3. DIeKTpoIHAMHKA
Honroroska k Brimonnenue
MPaKTUYECKUM o VAN I1K-1.1,
3aHATHAM N I1K-1.2,
[oaroroska KOHTPOTLHOH IK-1.3,
3.1 DnexTpuyeckoe moie 4 4 paboThI 10
JIoKJIa1a I1K-2.1,
IToaroroska PCILICHIIO 3a/1a1 [1K-2.2,
JEMOHCTPAIMOHH 5;2?;;;322?: I1K-2.3
Or0 HKCIIEPUMEHTA
Tonroroska Brmonnenne
MPaKTUYECKUM HpOMEKYTOUHOI I1K-1.1,
3aHATHAM N I1K-1.2,
3.2 3aKkoHBI  ITOCTOSIHHOT'O 4 ITogroroska KOngOHLHOH I1K-1.3,
TOKa JIIOKJIaa PabOTBI 110 I1K-2.1,
ITogroroska PCUICHHIO 3a/1a1 I1K-2.2,
JEMOHCTPAIMOHH f;édr;};cpﬁ 2;{:1;{ I1K-2.3
Or0 HKCIIEPUMEHTA
Ionroroska Brmonnenne
MIPaKTUYECKUM O — I1K-1.1,
3aHATHAM N I1K-1.2,
[NoaroroBka KOHTPOJILHOH [K-1.3,
3.3 MarsutHoe noJe 4 4 paboThI 10
JIoKJIaga I1K-2.1,
IToaroroska PCILICHMIO 3a/1a1 I1K-2.2,
JEMOHCTPALHOHH 521:2;:3 2;?; I1K-2.3
Or0 IKCIIEPUMEHTA
Toaroroska k Brimonaenme
MPaKTUYECKUM P — I1K-1.1,
3aHATHAM N I1K-1.2,
3.4 Dnektpuyeckuid TOK B 4 4 ITogroroska Koigé(;z:’ggﬂ I1K-1.3,
Pa3IHYHBIX Cpeaax JIOKJIaza P IK-2.1,
ITogroroska PCILICHMIO 3a/1a1 I1K-2.2,
JEMOHCTPALHOHH 521:2;:3 2;?; I1K-2.3
Or0 IKCIIEPUMEHTA
Toaroroska k BrimmosiHeHME
MPaKTUYECKUM HpOMEKYTOUHO MK-1.1,
3aHATHIM N I1K-1.2,
3.5 DNeKTpOMarHUTHas 4 4 IMonroroska Kozéﬁig’ggﬂ [K-1.3,
WHIYKIHS JIOKJIa1a p I1K-2.1,
IToaroroBka PCIICHHIO 3a%at [1K-2.2,
JIEMOHCTPAMOHH gzsar?;(;g 2;?; I1K-2.3
Or0 HKCIIEPUMEHTA
Wroro no pazaeny 20 16
4, Konebanust
Toxrorosxa K BrimmosiHeHME
MPAKTUIECCKAM HpOMEKYTOUHO IIK-1.1,
3aHATHAM N I1K-1.2,
4.1 MexaHudeckue 5 115 IlogroroBka K;gégig:’ﬁgﬂ I1K-1.3,
K0JIEOAHUS U BOJIHBI ! JIoKJIaa I1K-2.1,
IToaroroska PCUICHHIO 3a/1at I1K-2.2,
JEMOHCTPALMOHH Hemorcrpanus [K-2.3
JKCIEPUMEHTA

Or'0 SKCIIEpUMCEHTA




IToxgroroBka k

Bremonaenne

MPAaKTUICCKUM HDOMEKVTOUHOI I1K-1.1,
3aHATHAIM II)( oHT Oy;I)HOﬁ I1K-1.2,
4.2 DIEeKTPOMarHUTHbIC 5 114 IToaroroska a6l())TI:I o I1K-1.3,
K0JIEOaHHS U BOJIHBI ! JIOKJIa1a P I1K-2.1,
n pELIeHHUIO 3a1a4
OITrOTOBKA JlemoncTpamus I1K-2.2,
ZICMOHCTpALMOHH | " 15 eta IK-2.3
Oro HKCIIEPUMEHTA p
HUroro no pazaeny 10 22,9
HWroro 3a cemectp 70 73,9 3au€r
5. Onruka
Tonrorosxa x Brmonaenne
MPAaKTUICCKUM DOMEKVTOUHOI I1K-1.1,
3aHATHAM II)( oHT oy;LHOIZ I1K-1.2,
5.1 OJeKTpOMarHUTHbIC 3 2 ITogroroBka a6lc))TLI o I1K-1.3,
BOJIHBI JIoKJIa1a eIIJJJGHI/I}O sanau I1K-2.1,
ITogroroska pI[eMOHCT a ﬂym I1K-2.2,
JICMOHCTPALMOHH [ nggm I1K-2.3
Or0 HKCIIEPUMEHTA P
Tonroroska x Brmonaenue
MPaKTUICCKUM HDOMEKVTOUHOG I1K-1.1,
3aHATHAM P T N I1K-1.2,
ITogroroska KOHTPOILHOU I1K-1.3,
5.2 Temerpuyeckas ONTHKa 10 6 5 paboThI 1O
JOKJIaaa CILICHIIO 3a1a1 I1K-2.1,
[ToaroroBka pI[eMOHCT a ﬂym [K-2.2,
JEMOHCTPAIMOHH KCIIC nggm I1K-2.3
Or0 HKCIIEPUMEHTA p
Tonrorosxa x Brmonnenue
MPAaKTUICCKUM HDOMEKVTOUHOG I1K-1.1,
3aHATHAM p T N I1K-1.2,
ITogroroska KOHTPOJILHOM I1K-1.3,
5.3 BosHoBast ontrka 6 5 paboThI 1O
JIOKIaaa CLLICHIIO 3a1a4 I1K-2.1,
IToaroroBka pﬂeMOHCT a ﬂym [K-2.2,
JEMOHCTPALHOHH KCIIC I/II\IZGI]-:Ta I1K-2.3
Or0 IKCIIEPUMEHTA P
Hroro no pazneny 15 12
6. KBanroBas onruka
Tonrorosxa x Bremonaenne
MPaKTUYECKUM DOMEKYTOUHOI I1K-1.1,
3aHATHAM II)( oL g;LHoﬁ I1K-1.2,
6.1 KBaHThI. TenmoBoe IToaroroska P I1K-1.3,
10 10 9 paboThI 10
uznyuenue. Potospdexr. JoKJIana I1K-2.1,
PELICHHUIO 3a/1a4
[MoaroroBka TlemoHCTpats [K-2.2,
JIEMOHCTPAMOHH A 15 CI];ITa I1K-2.3
Or0 IKCIIEPUMEHTA p
Wroro no pazneny 10 9
7. AToM.
Toaroroska K Bremonaenne
MPAKTUIECCKAM DOMEKVTOUHOG I1K-1.1,
3aHATHSIM F:(OHT g;bHOﬁ I1K-1.2,
7.1 Ctpoenue aToMa. IlogroroBka P I1K-1.3,
10 10 5 paboTsI 1o
CHeKTpsl U3JTy4eHuUs: aTOMOB. JIOKJIaza [K-2.1,
pelIeHHIO 3a1a4
IToaroroska JlemoncTpanus IIK-2.2,
JI€EMOHCTPALINOHH KCIIE Hﬂe:m I1K-2.3
Oro HKCIIepUMEHTa P
Uroro no pazaeny 10 5

8. Anepuas puznka




IToxgroroBka k

Bremonaenne

MPAaKTUICCKUM HDOMEKVTOUHOI I1K-1.1,
3aHATHAIM II)( oHT Oy;I)HOﬁ I1K-1.2,
8.1 Crpoenue saep. SnepHbie [MoaroroBka P IK-1.3,
10 5 59 paboTHI 1O
peaKLuu. JOoKIaga ellICHMIO 3a71a1 I1K-2.1,
IToaroroska pI[eMOHCT LS I1K-2.2,
ZICMOHCTpALMOHH | " 15 eI]jTa IK-2.3
Or0 IKCIIEPUMEHTA p
HUroro no pazaeny 5 5,9
Hroro 3a cemecTp 40 | 31,9 320
Hroro no aucumruinie 110 [105,8 3QHCT C OLCHKOH,

3a4€T




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B xozme mpakTHuecKux 3aHATHIl, KpOME TPaJIUIIMOHHOTO OOBSICHEHNS IPENOAaBaTeIeM y
JIOCKH, MCIIOJIB3YETCsl OIeperkaronias cCaMoCTosATeNbHas paboTa CTYAEHTOB, KOT/Ia UM 3apaHee
pa3jaloTcs OTAENbHBIC 3aJaud, B KOTOPBIX OHHM JIOJDKHBI Pa300paThCsi CaMOCTOATENBHO U
O00BACHUTP WX pemeHue rpynmne. Kpome Toro, mnpaxkTukyercss mnpoOiemHoe oOydeHue,
pa3BUBAIOIIIEE UCCIIE0BATEILCKUE HABBIKU CTYICHTOB U MO3BOJIAIONIEE UM IO/ PYKOBOJCTBOM
IpernoaaBaTessl HAWTH IMyTH PEIICHUS 3aJa4¥ WK IPOOJIEMBI.

CemMHuHapCKuE 3aHATUS BKIIOYAIOT B ceOs Takue MeETOJbl OOYy4eHHs, Kak ydeOHas
JMCKYCCHSI, B XO/1€ KOTOPOH CTYJCHTHI M3JIaraloT CBOE€ MHEHHE M OOMEHHUBAIOTCS B3IUIAAAMHU Ha
npobieMy, IBpUCTHUECKas Oeceqa, CTUMYJIUPYIOIIas KOJUIEKTUBHOE MBIIIJICHHE M COBMECTHBIHN
IIOMCK OTBETa Ha C(OPMYJIUPOBAHHBII BOIIPOC WM 33714y, a TAK)KE HHANBUIYaTbHOE 00y4YeHHE,
KOTJIa CTY/ICHTaM BBIJAIOTCS 33aJJaHUs C YI€TOM MX UHUBHIyaTbHBIX OCOOCHHOCTEH.

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4arOIIMXCst
IIpencrasneno B npuiioxeHu 1.

7 OueHOYHBIE CPeACTBA /sl IPOBeeHHs POMEKYTOUHOI aTTecTAlMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE 0O0ecnedeHrue TUCIUIIHMHBI (MOTYJIs1)
a) OcHoBHas1 IMTEpaTypa:
1. Casenbes, M. B. COOpHUK BOMPOCOB M 3a1a4 1Mo o0mieH gusuke : yuebHoe mocodbue / U. B.

CapenmbeB. — 5-¢ m3a. — Cankr-lIlerepoypr : Jlams, 2007. — 288 c. — ISBN
978-5-8114-0638-8. — TekcT : anekTpoHHblii // JIaHb : 31eKTPOHHO-OMOIHOTEYHAS CHCTEMA.
— URL: https://e.lanbook.com/book/352 (nara oOpamenus: 24.04.2024). — Pexum

A0CTYyIIa: U1l aBTOPU3. I10JIb30BaTeJIeH.

2. Owusuka. YrayOlleHHBIH Kypc ¢ peleHusIMH U ykazanusimu. EI'D, onuMmuanel, S5K3aMeHbI B
By3 . yuebnoe mocobue / E. A. Bummskosa, B. A. Maxkapos, E. b. Uepenenkas, C. C.
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9 MaTtepHaJIbHO-TEXHHYECKOE o0ecneueHne TUCIUTILIHHBI (MOLYJIs1)

https://dlib.eastview.com/

MaTepI/Ia.HI)HO-TeXHI/I‘-IeCKOe o0OecIieucHue JUCHHUIIIIMHBI BKJIIFOYACT:

VY4eOHble ayauTOpUU JUIsl TPOBEIACHUS MPAKTUUYECKUX 3aHSATHH, TPYINIOBBIX H
WHJUBUYaJIbHBIX KOHCYJIbTALUN, TEKYILEr0 KOHTPOJIA U IPOMEXYTOYHOW aTTECTalUu: J0CKa,
MYJIbTUMEANMHBIA IPOEKTOP, KPAH.

[TomemieHus a1 caMOCTOATENbHOM PabOThl 00yUaAIOIINXCS: TIEPCOHAIbHBIE KOMITBIOTEPHI
¢ makerom MS Office, Bbixogom B UHTepHET ¥ ¢ JOCTYIIOM B JJICKTPOHHYIO
nH()OPMaAIMOHHO-00PA30BATENBHYIO CPEAY YHUBEPCUTETA

IIpuio:keHue 1. YueOHO-MeToAnuecKoe odecneyeHue
CaMOCTOATEIbHOU PA0OTHI O0yIAIOIINXCA

Mo gucumnanHe «MpPaKkTUKYM MO pelleHmIo 3a4a4 NOBbILEHHOWN C0XHOCTM WKObHOTO Kypca GpU3NKU»
npeaycmMoTpeHa ayAMTOpHasa W BHeayAMTOPHas cCaMoCToATe/IbHas paboTa obyyarowmxcs.

AyauTOpHAA camocToATeNbHaA pa60Ta CTy4EeHTOB nNpeanonaraeT peweHne KOHTPO/IbHbIX 3a4a4 Ha
NPaKTUYEeCKUX 3aHATUNAX.

MpumepHsbie aydumopHbie KOHMpPOosbHbie pabomol (AKP):

9 cemectp

KoHTponbHaAa pa6oTta N2 1 «dusmyeckme oCHOBbl MEXaHUKN»



3apaHue 1. Paaunyc-BeKTOp YacTULbl ONpesenfeTca BblpaxeHnem =34 +4t2j+7k , rae 1, ],k -
eaMHUYHble BeKTopa ocet X, Y, Z. BbiumcauTb: 1) nyTb S, npoiaeHHbIM Yactuuel 3a nepeble 10c, 2)
MoAy/b nepemelleHns Ar 3a Toxe Bpems, 3) yckopeHue yactuubl. OteeT: S=500m, Ar=500m, a=10 m/c.

3apaHue 2. Koneco BpallaeTca BOKPYr HEMOABUMXHOM OCU TaK, YTO Yro/l MOBOPOTa 3aBUCUT OT BPEMEHU
MO 3aKOHY ¢ =10+20-t—2-t*. HainT: 1) cpeaHee 3HaueHne yrnoBoi CKOPOCTM <a,> 32 NPOMENKYTOK

BpemeHu oT t=0 A0 OCTaHOBKM; 2) YINOBOE YCKOPEHME B MOMEHT OCTAaHOBKM Koslieca; 3) nosiHoe
YCKOPEHME TOUKM, Haxoaalencsa Ha pacctoaHum 0,1m oT ocu BpalleHMa 419 MOMEHTA BpeMeHu t=4 c.
Ortsert: 10 pag/c; -4 paa/c’; 1,65 m/c’.

3apaHue 3. 10 ropM30oHTaNbHON NOBEPXHOCTM ABUXKETCA TENO MAcCoOM m=2 Kr nog, AencrTenem cubl F=8
H, HanpaeneHHo noa yrnom a=60° K ropu3oHTy. HailT paccTosHMe, KOTOPOE NPOLLO TN, ECAU ero
CKOPOCTb yBeANYMAACh € 3 A0 5 M/c, a KOIGOULMEHT TPEHUA MEKAY TEJIOM U NOBEPXHOCTLIO PaBeH
pn=0,1.0TBeT: 5,9 M.

3apaHue 4. LLlap maccolt m;=5 Kr ABUMKEeTCA CO CKOpocTbio Vi= 1 M/C M CTaNKMBAETCA C NOKOALLMMCA
LWapom maccom m,=2 Kr. Onpeaennte CKOPOCTU LWAPOB NOC/e yaapa. Yaap cumtatb ynpyrum, npamMmbim 1
ueHTpanbHbim. OTBeT: 0,43 m/c, 1,43 m/c.

3apaHue 5. YpaBHeHue KonebaHnii TOUKM UMeeT BUA: x=A-cosalt+7) , rAe A=0,02 m, w=Tt ¢t 1t=0,2

c. OnpeaenuTtb Nnepuoa, HavanbHyo Gasy KonebaHnit TOUKU U e€ yCKopeHne B MOMeHT Bpemenn 1 c.
OtseT: T=2 ¢; $0=0,21 pag; a =0,16 m/c’.

KoHTponbHas pabota Ne 2 «Cratuctuueckana pusmka n TepmoguHamMmmuKa»

3apaHue 1. Halgute ana rasoobpasHoro asota TemnepaTypy, NPy KOTOPOM CKOPOCTAM MOJIEKYA Vq =
300 m/c 1 v, = 600 m/c COOTBETCTBYIOT OAMHAKOBbIE 3HaYeHUA GyHKUMM pacnpedeneHna Makcsenna

f(V) OTBeT: T= m(VZZ _Vlz) =330K.
2k In(v, 1V,)

3apaHue 2. MigeanbHblii 4BYXaTOMHbIN ra3 06bemom 5 /1 1 gasneHvem 10° Ma M30xopuyecku Harpenw, 8
pe3yabTaTe Yero cpeaHAA KMHEeTUYeCKaa aHeprua ero moneKkyn yseamyuumnacb ot 0,0796 aB no 0,0923 3B.
Ha cKonbKo Npu 3TOM U3MEHUTLCA AaB/eHWe ra3a? B ganbHenwwem ra3 M30TepMUYeckn paclumpunun ao
Haya/sbHOro aasneHua. Onpegennte obbem rasa B KoHue npouecca. OTeeT: yseanumtca Ha 0,16 MMa;
5,8 n.

3apaHue 3. Onpegennte KoapMLUMEHT TENNONPOBOLHOCTU A a30Ta, eCnn KO3GOUULMNEHT AMHAMUYECKOM
BA3KOCTU N 4/1A HErO MpW Tex e ycnosuax paseH 10 mkMa-c. Oteet: A=7,42 mBt/m-K.

3apaHue 4. 12 r a30Ta Haxo4ATCA B 3aKpbITOM cocyae ob6bemom 2 n npu TemnepaType 102C. Mocne
HarpeBaHuA AaBNeHue B cocye cTano paBHo 10°mm.pT.cT. Kakoe KonmuecTso Tenna 66110 coobLieHO
rasy npu HarpesaHum? OTBeT: 4,1-103LI,>K.

3apaHue 5. Cmelwann Boay maccoit m;=5Kr npu temnepatype T,=280 K c Bogol maccoit m,=8Kr
npu Temnepatype T, =350 K.  HaiiTtn: 1) Temnepatypy 8 cmecu; 2) usmeHeHue AS sHTponum,
npovcxoddaulee npu cmelimsaHuun.  OteeT: 323 K; 0,3 K/K.



KoHTponbHana paboTta N2 3 «In1eKTpuuecTtso 1 MarHeTuam»

3apaHue 1. dnekTpuyeckoe none cosgaHo Asymsa 3apagamm ;=10 HKn n  ,=-20 HKn, Haxogawmmuca
Ha pacctosiHum d=20 cm apyr ot gpyra. OnpeaennTb HanpPAXKEHHOCTb NOAA B TOUYKe A, yaafieHHOW oT
nepBoro 3apsAaa Ha paccroaHue r;=30 cm 1 0T BTOPOro Ha r,=50 cm. PaccunTaTb paboTy, KOTOpyto
HEeOBX0AMMO COBEPLUUTD, YTOBbI MePEeHECTU TOYeYUHbIN 3apAa, 0o=5-10" K 13 Touku Haxoaawmiica
nocepeanHe mexay 3apagamu B Touky A.  Otset: 280B/m, 0,42 [1.

3apaHue 2. imeeTcs npegHasHayeHHbIN 418 U3MepeHns pasHOCTU noTeHunanos Ao 30 B BonbtmeTp
conpoTtmBaeHmem 2 KOm, KoToporo pasaenieHa Ha 150 geneHunin. Kakoe conpoTmns/ieHMe Hafo B3ATb U
KaK ero BKAYNTb, YTOObI 3TUM BOSIbTMETPOM MOXKHO ObIZI0 U3MEPUTb Pa3HOCTb NoTeHunanos ao 75 B?
KaK M3meHUTCA npun 3Tom LieHa aeneHnsa soibtmetpa? OteeT: 3 KOm, 0,5 B/aen.

3apaHue 3. 1o NPOBOIOYHOM pamKe nmetoLen GopmMmy NPaBUIbHOTO WECTUYTONbHWUKA, MAET TOK CUAOWN
I=2 A. Mpu 3TOM B LIeHTpe paMKu 06pasyeTca MarHUTHOE NnoJie C HanpAKeHHOCTbio 33 A/m. Haitu anvHy
NPOBOJIOKK, U3 KOTOPOWM caenaHa pamka. OteeT: /=0,2 m.

3agaHue 4. [poBoaALLan pamMKa NoMeLLLeHa B 0A4HOPOAHOE MarHUTHOE noJsie ¢ uHaykuueit B=0,1 Tha.
MNOCKOCTb PaMKM COCTaBAIAET C HaNpaBAeHWeM MarHUTHoro nona  yron ¢ = 30°. Maowaas pamku S =
20 cm’, conpoTusneHue R = 0,1 Om. MarHUTHOE Nosie PaBHOMEPHO YMEHBLUAETCA 4,0 HY/IA 3a BPEMS
At=0,1 c. OnpegenuTe: a) cpefHee 3HaYeHMe 3.4.C. MHAYKUMU, BO3HUKALOLWLEN B paMKe; 6) cuay
WHAYKUMOHHOIO TOKA; B) 3apA4, KOTOPbI NPOTEYET MO pamKe 33 BpemMsa ymeHblueHns nonsa. OTeet: 1 mB;
10 mA; 107 K.

3apaHue 5. ConeHong ¢ MHAYKTUBHOCTBLIO L=7 MIH 1 akTUBHbIM conpoTusneHnem R=44 Om
NOAKNOUUIN K UCTOYHUKY NOCTOAHHOIO HanpsxkeHna Uy, a 3aTem K reHepaTopy CMHYCOMAaNbHOrO
HanpsaXXeHWa ¢ AeNCTBYIOWMM 3HaveHnem HanpsxkeHnna U,=U,. Mpun Kakoi yactoTe reHepaTopa
MOLLIHOCTb, NoTpebnseman coneHonaom, byaer B 5 pas meHblle, yem B nepBom caydae? OTeeT: v=2 KlL.

10 cemecTp

KoHTponbHana paboTta N2 4 «OnTuka»

3apaHue 1. B onbiTe FOHra Ha NyTM 04HOTO U3 NHTEPdEPUPYIOLLMX NyYeir NoMeLLaaacb TOHKanA
CTEKNAHHAA NNACTUHKA, BCeACTBUE YEro LEeHTPaIbHAA CBETNAA M01I0CA CMELLAIACh B MOJIOXKEHNE
NepBOHaYa/IbHO 3aHATOE NATOM CBET/ION NOMOCOM(HE cUMTan LLeHTPaNbHOM). Jlyd nagaeT Ha NAACTUHKY
nepneHAnKynApHo. Nokasatenb NnpenomaeHna NaactMHKkn n=1,5. lnMHa BosHbI CBETa A=6-10" m.
KaKoBa TonWMHa NAacTUHKN? OTBET: 6 MKM.

3apaHue 2. benbit cBeT NagaeT HOPMasibHO Ha NOBEPXHOCTb CTEKAAHHOMN NAACTUHKKU ToAwmMHoM d=0,4
MKM, HaxoZsAllelca B Bo3ayxe. MokasaTenb npenomaeHuns ctekna n,=1,5. OnpeagenuTe: a)
reoMeTPUYECKYHO M ONTUYECKYHO Pa3HOCTb X04a MHTepdepUupyoLLmMX Nydeit B Npoxoasalliem ceeTe, 6)
ONMHbI BOJ/IH, UHTEHCUBHOCTb KOTOPbIX 0CNabaseTca nocae NpoxXoXAeHUsA NAacTMHKK. CunTaTb, YTO
BUAMMAA YACTb CNEKTPA NeXUT B MHTepBane ganH 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 PacnosioMKeHbl TaK, YTO Yroa MeXKAY UX MIOCKOCTAMM NPONyCcKaHusA
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. OtseT: 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 pa6oTa Ne 5 «KBaHTOBas ¢pusmnka»

3apaHue 1. YepHoe teno nmeet Temnepatypy 3 KK. Mpu oxnaxkgeHun Tena gAnNHa BOJHbI,
NPUXoAALLaacs Ha MaKCUMYM MU3/TydaTesIbHOM cnocobHOCTU, U3MeHMNach Ha 8 MKM. 1o KaKkol
Temnepatypbl oxnagmunock teno? OTeeT: 323K.

3apaHue 2. DNeKTpPoH obnagaeT KMHeTudeckor aHepruein 30 aB. Onpegenntb AebponNeBCcKyto ANNHY
BOJIHbI 3/IEKTPOHA. BO CKONIBKO  pa3 M3MEHUTCA 3Ta AJ/IMHA BOJIHbI, €C/IN KUHETMYECKAA SHEPrmA
yMeHbLlmnTcA Ha 20%? OTBeT: 2,2-10’10 m; 1,12,

3apaaHue 3. Mpu ABUMKEHUN YacTULbl BAOIb OCU X CKOPOCTb e MOXKeT BbITb onpeaefieHa ¢ TOYHOCTbIO
(ownbKoi) Ao 1 cm/c. HaiTn HeonpeaeneHHOCTb KOOPANHATbI, €CK YacTULel aBnaeTca: 1) 3S1eKTPoH,
2) apobuHKa maccori 0,1r. OtseT: 0,01m; 10%8m.

3apaHue 4. YacTmua HaxoguTca B 6eCKOHeYHO ryboKoi o4HOMEPHOM NOTEeHLMANAbHOM nmes
MWHUMa/IbHYIO 3Hepruto. KakoBa BepPOATHOCTb OOHapPYKEHMA YacTULbl B CpesHel TpeTh ambl? OTBET:
0,609.

3apaHue 5. OnpeaennTb 4 IMHY BOJ/IHbI, COOTBETCTBYHOLLYO TPETbEM MNMHUN cepun Banbmepa: 1) B
CNeKTpe 13ny4yeHun Boaopoaa, 2) B cnekTpe usnyyeHusa noHa renma. Oteet: 434um, 109HMm.

KoHTponbHana paboTta N2 6 «®Pu3smnKa agpa u aneMeHTapPHbIX YacTUL»

192
3apaHue 1. MepBoHayasbHaA Macca M30ToMna Mpuana —, IF pasHa m =5 r, nepuog nonypacnajga

75 cytok. Onpeaennte, CKONbKO Adep pacnagetca 3a 1 cekyHAy B 3Tom npenapaTte. CKOAbKO aTOMOB
9TOro NpenapaTta OCTaHEeTCA Yyepes3 30 CYTOK U BO CKOJIbKO pa3 NU3MEHUTCA aKTUBHOCTb NpenapaTta 3a 3TO
Bpemsa? OtseT: 1,67-10%; 1,2-10%; 1,32.

3apaHue 2. Agpo 6epunnna-7 B-paanoaktTueHo no cxeme K-3axsata. 3anucatb peakumio. Kakne
yacTuubl npu 3Tom 0b6pasoBanmnch?



3apaHue 3. HeliTpUHHOE N3NyYeHne 3Be3abl MOXKET BO3HUKHYTL 3a cHeT 06begMHEHMA ABYX NPOTOHOB C
obpa3oBaHuem geiToHa. 3anuwmnte peakuymto. Kakme yactmupl ewe obpasyroTcs B 3TOM peakumumn?

3agaHue 4. HaliTu aHepruto cBs3u A4pa, KOTOPOe MMEET OAMHAKOBOE YNCI0 NPOTOHOB U
HEMWTPOHOB M paguyc, B NOATOPaA pa3a MeHblWWii paguyca agpa ’Al . OteeT: °Be, 56, 5 MaB.

3apaHue 5. /13 nepsoHavanbHO cBOBOAHbLIX NPOTOHOB M HEMTPOHOB 06pasyeTcs AAPO
yrnepoga-12. Kakaa aHeprua npu 3TOm BblAeNAETCA, KaK OHa Ha3biBaeTcA? Ecnm cMHTE3MpoBaTb TaKMM
obpasom 1 ryrnepona, To CKO/IbKO BCEro BbIAENMTCA NPU 3TOM 3HeprMm? Kakomy Konmyectsy HedTH 3Ta
3Heprua skBnBaneHTHa? OTeeT: 92,4 M3B; 740 Ix; 16 T.

BHeayauMTopHaa camocTosTeibHaA paboTa 0by4alolmMXca BKAOYAET B cebsi:  U3ydeHue nuTepaTtypbl no
COOTBETCTBYIOLLEMY pasaeny; pelleHme MHAMBUAYaNbHbIX AOMALLHUX 3a4aY.

MpumepHbie uHAUsudyanbHble domawHue 3adaHusa (U43)

9 cemecTp

3apauya Ne 1 «kKuHemaTuKa nocTynaTe/IibHOro U BpaLLaTe/IbHOro ABUXKEHUA»

2 o v
TouKa ABUXKETCA NO OKPYXKHOCTU paanycom 4 m No 3aKOHY S=A+Bt , rAe S—nponaeHHbIn NyTb, A=8
M, B=2 m/c?, t- Bpema. OnpeaennTh, B KaKoii MOMEHT BPEMEHM HOPMasibHOE YCKOpPeHMe paBHo 2 m/c’.
HaliTn ckopocTb, TaHreHunanbHoe 1 NOJIHOE YCKOPEeHUe TOYKMU B 3TOT MOMEHT BpeMEHM

3agaua Ne 2 «AuHamuKa NocTynaTesibHOro ABUXEeHUA»

Ha 0604 maxoBuKa gameTpom 60CM HAMOTAH LIHYP, K KOHLY KOTOPOTO NPUBA3aH rpys C Maccoi 2 Kr.
OnpefenvuTe MOMEHT MHEPLMM MAaXOBMKA, €C/IM OH BPALLLAsACb PaBHOYCKOPEHHO Nog, AeCTBMEM IPpy3a,
3a Bpems t=3c nprobpen yraosyto ckopocTtb 9 paa/c.

3apaua Ne 3 «JuHaMmuKa BpaLLaTeIbHOro ABUXKEHUA»

Ha Ban B BMAE LMANHAPA C FOPU30OHTAIbHOM OCblO BpaLLeHUA HAMOTaHa HEBECOMAnA HUTb, K KOHLLY ee
npuKpenaeH rpys. Kakyto yrioByto CKOpocTb ByAeT MmeTb Bas CNyCTA 2¢ NOoc/ie Havyana ABUMKEHWA rpysa,
ec/un macca Bana 4 kr, ero paguyc 20 cm, macca rpysa 0,2 Kr, feiCTBUEM CU TPEHUSA Ha ABUKyLLMECA
Tena MOXKHO npeHebpeyb

3apaya N2 4 «3aKOHbl COXpaHEHUA B MEXaHUKe»



[lBa manbix No pasmepy rpysa maccamm m;=10 Kr u m,=15 Kr noaselleHbl Ha HUTAX OAMHAKOBOM A/IUHbI
L=2 M B OZHOI1 TOUKE M CONPUKACALOTCA Mexay cob0it. MeHbLUMii rpy3 6bin OTKAOHeH Ha yron a=60°n
oTnyweH. OnpeaenuTe BbICOTY, Ha KOTOPYHO NOAHMMYTCA 06a rpy3a nocsie abcooTHO Heynpyroro

yAapa

3apgaua Ne 5 «MexaHuuyecKkue KonebaHua»

Mepuog 3aTyxatowmx KonebaHnin paseH T = 4¢, NorapudMUYECcKNn AeKPEMEHT 3aTyxaHus 1,6;
HayanbHasA ¢asa pasHa 0. CmelleHne TOYKM B MOMeHT T/4 paBHo 4,5 cm. HanncaTb ypaBHeHMe
KonebaHW 1 NoCTPOUTb rpaduK B Npeaenax TPEx Nnepnoaos

3apaua N2 6 «PenatmBmucTcKkaa mexaHUKa»

B nabopatopHoi cucTeme OTCHETA OLHA U3 ABYX OAMHAKOBBIX YaCTUL, C MacCoi My MOKOUTCA, Apyras
ABUXKETCA Co CKopocTbio v=0,8C No HanpaBAeHUIO K NoKoALlencs Yactuue. Onpegennte pensiTUBUCTCKYIO
Maccy ABUMXKYLLENCA YacTULbl B 1abOPaTOPHOM CUCTEME OTCHETA U €€ KUHETUYECKYIO SHEPTUI0

3apaua Ne 7 « MKT. Cratuctuueckaa ¢pusmka»

B cocyne ob6bemom 20 1 Haxo4MTCA CMeCb BOAOPOAA U renna nog AasneHnem 2 atm. Obwaa macca
cmecn 5. M3BeCTHO, YTO CpeHAA KNHeTU4YeCKana sHeprna NoctynaTte/ZIbHOro ABMXXeHnAa MOoNeKy/1 CMecu
rasos pasHa 0,038 3B. Bo CKO/IbKO pa3 OT/IMYAOTCS MacCbl BOAOPOAA U Fenuns B CMecu’?

3apaua Ne 8 «MaeanbHbI ra3»

3 MoAA a30Ta NJOTHOCTbIO p=1,25Kl‘/M3 M30XOPHO Harpenu Tak, YTo ero AasieHne U3MeHuIach C 1,1-105
Na go 1,6:10°Ma, a 3aTem M306apHO CxKanm A0 nNepBOHaYasibHOM TemnepaTypbl. Onpeaenure
TEMNEPATYPbI B KAXKAOM U3 TPEX ONUCAHHbIX COCTOAHUI M KOHEYHbIN 06bem rasa. M3obpasute rpadpmkm
3TUX NPOLECCOB B KOOpanHaTax P-T

3apaua Ne 9 «[epBoe Hayano TepMOAUHAMUKN»

B pe3synbTaTe M30TEPMMYECKOTO paclimMpeHms a3oTa maccoit m=0.2krnpu Temnepatype T=280 K o6bem
€ro yBesinumBaetca B 2 pasa. Onpegenntb: 1) paboTy A, COBEPLUEHHYIO FA30M NPU paclLuMpeHnu; 2)
nsmeHeHue AU BHyTpeHHelW sHeprum; 3) KoAnYecTBo TeNN0Tbl Q, NOYYEHHOE ra3om



3apauya Ne 10 «Btopoe Hayano rTepmoguHaMUKU»

Kycok nbaa maccon m =200r, B3aTbIM Npu TemnepaType t, = -10C°, 6611 HarpeT Ao TemnepaTtypbl t, =0C° u
pacnnasneH, nocne yero obpasoBaBLlIAnCcA Boga bbina HarpeTa Ao Temnepatypsbl t;= 10C°. Onpegenntb
n3MmeHeHue AS sHTPONUKU B Xo4e YKaszaHHbIX NPOLLECCOB.

3apaya Ne 11 «9nekTpocTaTUKa»

dneKTpuyeckoe nose co3gaHo asyma 3apagamm q:=10 HKn u q,=-20 HKA, HaxogAawmmnca Ha
pacctoAaHuM d=20 cm apyr oT Apyra. OnpeaennTb HaNPsSXKEHHOCTb NOJs B TOYKe A, yaaneHHOW oT
nepBoro 3apsaa Ha paccrosHue r;=30 cm 1 OT BTOpOro Ha r,=50 cm. Paccuntatb paboTy, KoTopyto
HeoHX04MMO COBEPLLNTL, YTODObI NEPEHECTM TOYEYHbIN 3apasg, q0=5-10'4 Kn 13 TOUKM Haxoasawmiica
nocepegmHe mexay 3apagamm 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) cubl TOKa BO BCEX yYacTKax Lenu; 2) TeN0BYIO MOLLHOCTb, KOTOPas BblAeNAeTCA Ha
conpotusnerHmm Rs.

d£3 3
R.E g2, 2

nwr 31

3apaua Ne 13 «9nekTpomarHeTusm»

Mo aBYM 6€CKOHEYHO AJIMHHbBIM NPAMbIM NapannebHbIM NPOBOAAM, HAXOAALLMMCA Ha PAacCTOAHNK
R=10,0 cm apyr ot Apyra B BaKyyme, TekyT Toku 1,=20,0 A u 1,=30,0 A 04MHAKOBOro HanpaBaAeHuA.
Onpeaenvte MarHUTHYIO MHAYKUMIO Nos B, co3gaBaeMoro Tokamum B TOUKAX, NEXKALLUX Ha NPAMON,
coeamHatoWwmx 0ba nposoga, ecan: 1) Touka C nexkuT Ha paccTosiHmm r;=2,0 cM SieBee NeBOro NPoBOAa;



2) Touka [l nexut Ha paccTosHMmM r,=3,0 cM NpaBee NPaBoro NPoBoAa; 3) Touka G NIeXKMT Ha PACCTOAHUM
r;=4,0 cm npaBee f1I€BOro NPOBOAA.

3apaua Ne 14 «9nekTpomarHeTusm»

INEeKTPOH, YCKopeHHbIM HanpaxeHnem U=200 B, BnetaeT B 04HOPOAHOE MAarHUTHOE MoJie C MHAYKUMEN
B=0,7-10" Tn nepneHaANKYNAPHO CUA0BLIM IMHMAM.  HalTun pagmyc OKPY»KHOCTU, MO KOTOPO
OBUXKETCA 9NEKTPOH B MarHUTHOM noJsie n nepuog ero spawenma. Oteet: R=0,68 m; T=5,1-10'7 c.

3apaua Ne 15 «9neKTpomMmarHUTHaAA MHAYKLUA»

MpoBoaALMIiA NIOCKUIA KOHTYP, UMetowmnii Gopmy OKpYKHOCTU paamyca r = 0,05 m nomelleH B
OZHOPOAHOE MAarHUTHOE NoJe TakK, YTO IMHUWN MAarHUTHOM MHAYKLWKW NOAA HanpasaeHbl
nepneHANKYNApPHO NAOCKOCTU KOHTYpa. ConpoTtusneHmne KoHTypa R =5 Om. MarHntHaa nHayKkuma
meHsAeTca no 3akoHy B = kt, roe k= 0,2 Ta/c. Onpeaenute: a) 3.4.C. UHAYKLUN, BOSHUKAIOLLYIO B 3TOM
KOHType; 6) cMny MHAYKLMOHHOIO TOKA; B) 3apsAd, KOTOPbIN NPOTeYeT No KOHTYPY 3a NepBble 5 CeKYHA,
NU3MeHeHuA Nons.

10 cemecTp

3apaua Ne 16 «MHTepdepeHLMa cBeTa OT TOUYEUYHbIX UCTOYHUKOB»

B onbiTe KOHra Ha NyTM 04HOTO M3 MHTEPdEPUPYIOLLMX yHel NOMELLLaNach TOHKAA CTEKNAHHAA
NMIaCTUHKA, BCIEACTBME Yero LieHTpasibHasA CBET/1asA NoJioca CMeLLaNach B NON0XKEHWE NepBOHAYabHO
3aHATOe NATOM CBET/ION NONOCOM(He cunTan LeHTpanbHoM). Jlyd nagaeTt Ha NAACTUHKRY
nepnenauKynapHo. MoKasaTeNb NpeNoMAeHUA MAACTUHKM n=1,5. [lanHa BosHbl A=6-107 m. Kakosa
TO/IWMHA NAACTUHKMN?

3apaua Ne 17 «UHTepPpepeHLmna cBETA B TOHKUX MJIEHKAX»

MnocKkonapanfienbHaa CTEKAAHHAA NNACTUHKA TOAWMHOM d=1,2 MKM U C MOKa3aTesiem npesomaeHus
No=1,5 NnomelleHa mexay AByMA cpedamu C NoKkasaTensamm npesomaeHusa ny n n,. CBeT ¢ A/IMHOM
BO/IHbI A=0,6 MKM NagaeT HOPMa/ibHO Ha NAACTUHKY. OnpeaennTe oNTUYECKY Pa3HOCTb X043 BOJH,
OTPa*KEHHbIX OT BEPXHEN N HUXKHEN NOBEPXHOCTEN NAACTUHKM U onpeaenmnTe, yCuneHne nim
ocnabneHne MHTEHCMBHOCTU NPOUCXOANT NPU UHTEPPEPEHLMMN B CAEAYIOLLMX CAYYasaX: a) N;<n<n,; 6)
n,<n>n,

3apaua Ne 18 «Audpakumua PpeHena»



Hanpgute pagunycbl nepsbix Tpex 30H PpeHena oaa NAOCKON BOHbI, €CIN PACCTOSHME OT BOJIHOBOM
NOBEPXHOCTUN A0 TOUYKM HabaoaeHna 1 m. AnnHa BosHbI A=500 HMm.

3apaua Ne 19 «Audpakuua PpayHropepa»

HainT HanbonbLwMn NOPALOK CNEKTPA A5 XKENTON TIMHUU HATPUSA C AJIMHOM BOSIHbI A=589 HM, ecin
NOCTOsiHHan AMdpPaKUMOHHOM pelweTKn d=2 mKM. CKOZIbKO BCEro MakCMMYyMOB AaeT 3Ta pelueTka? MNog,
Kakum yriom ¢ HabnogaeTca nocieaHNn Makcumym?

3apaua Ne 20 «Monapusaumna ceeta»

Yron MesKzy NAOCKOCTAMM MPONYCKaHWA ABYX NOAApU3aTopos paseH 50°. ECTECTBEHHbIN CBET, MPOXOAA
yepes TaKyto cuctemy, ocnabnnetcs B 8 pas. MNpeHebperaa NOTEPAMM CBETA NPU OTPAXKEHWUM,
onpeaennTb KoapPULMEHT NOOLLEHNA CBETA B NONAPMU3ATOPaXx

3apaua Ne 21 «PoTtoapdekT»

OnpeaennTb HAMMEHbLUMI 3a4ePKUBAIOLLMIN NOTEHUMAN, HEOOXOAMMbIN AN NPEKPALLEHNA SMUCCUM C
NnoBepxHOCTM GOTOKATOAA, ECIM OH OCBELLAETCA U3NYYEHUEM C A/IMHOW  BONHbI 0,4 MKM, @ KpacHas
rpaHuua ana matepmana Katoga pasHa 0,67 MKm

3apayva Ne 22 «Tennosoe usnyyeHue»

YepHoe Teno Harpenu ot Temnepatypbl 600K ao 2400K. Bo cKo/ibKo pa3s yBennymnach obuias tennosas
aHeprua, nsnydaemas Tesiom? Ha CKONbKO M3MEHMNACb A/IMHA BOJ/IHbI, COOTBETCTBYIOLLLAA MAaKCUMYMY
SHEePrun U3Ny4eHUs 1 CNEKTPAbHBIN COCTaB U3IyYeHUn?

3apaua Ne 23 «3¢pdekt KomnTtoHa»

®oTOH C 3Heprueit 1 MaB pacceancsa Ha cBO604HOM NOKOMUBLLEMCA INEKTPOHE. HalTM KMHeTMYecKyto
3HEpPru1Io 31IeKTPOHA OTAA4YM, EC/IV B pe3y/ibTaTe paccesHus 4/MHa BOAHbI GOTOHA M3MeHMNach Ha 25%

3agaua Ne 24 «dnemeHTbl KBAaHTOBOW MEXaHUKU»



Mpu ABUNKEHNIN YACTULbI BAOIb OCU X CKOPOCTb €€ MOKET ObITb ONpeseneHa ¢ TOYHOCTbIO (OWNBKOoM)
00 1 cm/c. Haittn HeonpeaeneHHOCTb KOOPANHATBI, €C/IM YacTULei asaaeTca: 1) anekTpoH, 2) ApobuHKa
maccom 0,1r

3apgaua Ne 25 «YacTuua B noTeHUManbHOM Ame»

CobcTBeHHan (I)yHKLI,VIFI, onuncbiBakowana COCTOAHNE MUKPOYACTULLbI B 6eckoHeyHo FIIY60K0171

. 7m
. . w,(X)=Csin—x
NoTeHUMaNbHOM AMe WnpuHon £, umeeT BnA, . Mcnonb3ysa ycnosma HOPMUPOBKY,

onpenenntb nNoctoaHHyto C.

3apaua Ne 26 «Atom no Teopuun bopa»

BbIUMCAUTL pafmycbl NEPBbLIX TPEX OPBUT 3/1eKTPOHA B aTOMe BOA0pPOaa

3apaua Ne 27 «U3nyyeHne aTtoma»

HanTu HaM60!'IbUJyl0 M HaUMEHbLUYIO AJ/IMHbI BOJIH cepuu aweHa B CNeKkTpe usayyeHna Bogopoaa.
CpaBHMTb nosly4yeHHble 3Ha4YeHnA C A/IMHAaMn BOJTH BUAMMOTO U3ny4yeHunA

3apaua Ne 28 «PagnoakTMBHOCTb»

192
MepBOHayanbHaa macca usotona upuama 7 paBHa m =5 r, nepuod noaypacnaga 75 CyTok.

OnpepennTe, CKOMBKO AAep pacnaserca 3a 1 cekyHAy B 3STom npenapaTe. CKO/IbKO aTOMOB 3TOr0O
npenapaTta octaHeTcs Yepes 30 CyTOK M BO CKOJIbKO Pa3 M3MEHUTCA aKTUBHOCTb NpenapaTa 3a 3To
Bpema?

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

B LLeHTpe CONHUA NPOTEKAET TEPMOALEPHAA peaKLMa CUHTe3a resins U3 BoAOPOAa, B KOTOPOW U3
YeTblpex NPOTOHOB 06pasyeTca Aapo He' u ABa No3uTpoHa. 3anuimTe 3Ty peakumio. Kakue eue
yacTuubl 0bpasytoTca B Heir?

3apauya Ne 30 «9Heprua B AAEPHbIX peakLnax»



235

Kakoe Konnyectso U™ «BbiropaeT» 3a rod B A4ePHOM PEaKTOPe C 3NEKTPUYECKON MOLWHOCTbIO 1 BT 1

K.n.4. 38%? Cuntatb, YTO pacnag Agep ypaHa nos AencTBUEM TEMNN0BbIX HEATPOHOB NPUBOANT K
06pa3oBaHNIO N30TOMOB KCEHOHa-141, cTPOHLMA-92 1 TPeX BTOPUYHbIX HEMTPOHOB.

lMepeyeHb 80NPOCOE K CEMUHAPCKUM 3AHAMUAM

9 cemecTp

Cemunap Ne 1 "KunHemaTnka ¥ JIMHAMHKA MOCTYNATEJbHOT0 W BPAIIATEIbHOIO
JBUKeHHH"
1. Mexanuueckoe npmkenue. Cucrema orcuéra. MatepualibHasi TOUKA.
2. OCHOBHbBIE KHHEMATHYECKHE XapaKTEPUCTHKH: TIepeMeIIeHUe, TYyTh, CKOPOCTh, YCKOPEHUE:
MOJTHOE, HOpMaJIbHOE, TaHTeHITMaIbHOE. Kitaccuukammst TBHKSHMA.
3. TlocrymarenbHoe aBmxenue. LleHTp macc. BpamarensHoe qBuxeHHeE.
4. OCHOBHbIC KHHEMATUYECKUE XapPAKTEPUCTUKU BPAIIATEIIbHOTO JIBHXKEHHUSI: YTOJ TOBOPOTA,
YIJIOBOE MEPEMEILICHUE, YTIOBbIE CKOPOCTh U YCKOPEHHUE.
5. CBsi3b MEXIY JIMHEHHBIMH U YTJIOBBIMU XapaKTEPUCTUKU JBUKEHUsA. PaBHOMEpHOE 1
PaBHOIIEPEMEHHOE BpaIllaTeIbHOE ABMKCHUS. [IoHITHE COCTOSHUS (PU3NUECKON CUCTEMBI U
YpaBHEHUS JBUKEHUS.
6. JluHamMuyeckue XapaKTepUCTUKU: CUJla , CHJIOBOE MOJIe, Macca, UMITYJIbC.
7. 3axonsl HeloTOHA.
8. Jlunamuueckue XapaKTEpPHCTUKH BPAIIAaTEIbHOTO JBHMKEHHUS: MOMEHT CHJIBI OTHOCHUTEIHHO
ocH, MOMEHT uHepiuu. OCHOBHOM 3aKOH TUHAMUKH BPAIIaTeIbHOTO JBUKCHUSI.

Cemunap Ne 2 "3akon coxpanenus"
1. 3aKOH coXpaHeHUA UMNY/bCA, YCNOBUA €r0 BbINOAHEHUA.
2. 3aKOH COXpaHEeHWA MOMEHTa UMMY/bCa, YCIIOBUA €ro BbIMONHEHUA.
3. Pabota, momHOCTh. PaboTa rpaBHTAIIMOHHOW CHIIBI, KOHCEpPBAaTHBHBIE CHIBL. Pabora
pesyabTUpytolied cuwibl. KuHetnueckas sHeprus, TeopeMa 00 HM3MEHEHHM KHHETHYECKOU
SHEPIHH.
4. 3aKOH COXPaHEHWA NOHON MeXaHUYECKON SHEPTUK,  YCIOBUA €ro BbIMONHEHUA.

5. CoypapeHue asyx Ten.

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

Cemunap Ne 3 "Koseb6anusi u BoJIHBI"
1. ®U3nYeCcKknin 1 matemaTU4eckmMn ManTHUKK.
2. FTapmoHMYeckne, cBOBOAHbIE, BbIHYXAEHHble W 3aTyxalollmMe KonebaHua: anddepeHUnanbHble,
rpaduKm, XapaKTEPUCTUKM.
fiBneHune pesoHaHca u ero dpusndyeckan npupoaa. Mpumepsobl.
BonHa. BMLI,bI BOJIH. MexaHn3sm o6pa3OBava MmeXaHU4YeCKUX BOJTH.
3ByKoBas Bo/iHa. MexaHn3m ob6pa3oBaHMA 3ByKa B rasax.
BonHoBoOe ypaBHeHMe.
CTtonuas BosiHa. MexaHn3m 06pa3oBaHus. YpaBHEHUE CTOAYEN BOJHbI.

Nousw

Cemunap Ne 4 "CraTucrudeckue MeTOAbl ONTMCAHUSA MaKpocucTem"
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BeposTHOCTH NOSIBICHUS JUCKPETHOM U HENIPEPBIBHOM CIIy4alHbIX BEJIUYHH.
DyHKIMA pacnpeiesICHUs] BEPOSITHOCTEN. Y CIIOBUE HOPMHUPOBKH.

Cpennee 1 Hanboee BEPOITHOE 3HAUCHUE CITYyYaliHON BEIIMYUHBI.
Craructuueckre MeToibl. OCHOBHBIE MOJIOKEHUS CTATUCTHUECKON (PU3UKU.
Pacnpenenenne Maxkcseia, ['aycca, bonpmana.

Cemunap Ne 5 "TepmoauHaMuyecKkue MeTOIbI ONMUCAHUS MaKpocucTeM'

1. YpaBHeHUEe COCTOSIHUS UACAILHOTO ra3a.

2. PacnpepeneHune sHeprum no cteneHaAm ceoboabl. CpeaHAA SHEPTUA MONEKYbI.

3. TennoemkocTb. MonspHan v yaenbHan TennoemKocTu. YpaBHeHue Maiiepa.

4. BHYTpPeHHAA 3Heprua Kak GpyHKUMA cOCTOAHUA cncTembl. PaboTa Kak dyHKUms npouecca.

5. IlepBoe Ha4asI0 TEPMOTUHAMHUKH.

6. M3onporiecchl: M30TEPMUUYECKUHN, H30XOPUIECCKH, N300apUIeCcKuil, alnabaTHIECKuH,
MOJUTPOITUYECKHIA.

7. OHTponus. CBONCTBA 3HTPOIINU U30JIMPOBAHHON CUCTEMBI.

8. BTopoii 3aKkOH TEpMOIMHAMUKH.

9. Hukn Kapro. K.n.x. mukira Kapno.

CemuHap N2 6 "InekTpocraTuueckoe none"

ok wnNE

DNeKTpoCTaTUYECKOe Nose. dNeKTpUUeckui 3apag,. 3akoH KynoHa.
HanpAaxeHHOCTb 3neKTpocTaTUYeckoro nona. MpuHUMN cynepnosmuuu.

lMoToK BekTOpa E. Teopema laycca.

MoTeHUManbHOCTb 3N1EKTPOCTaTUYECKOTrO NoaA. Teopema 0 UMPKYNALUN.

CBA3b meXKAay HaNpPAXKEeHHOCTbIO N NOTEeHLWAN0OM.

FeomeTpuyeckoe onucaHme nona. Cunosble AMHUU. IKBUNOTEHUMAbHbIE NOBEPXHOCTY.

CemuHap N2 7 "TocCTOAHHbIN TOK. Llenn noctoaHHOro ToKa"

ok wnNR

dneKTpuyeckuin Tok. MNOTHOCTb TOKa. YpaBHEHWE HENPEPbIBHOCTY.
3akoH Oma ana 04HOPOAHOIO y4acTKa Lenu.

ConpoTtusneHue npoBoaHUKa. CoefnHeHNEe CONPOTUBAEHUA.

3akoH Oma anAa HeoAHOPOAHOrO y4acTKa uenn. CtopoHHme cunbl. 34C.
Mpasuna Knpxrooda.

MoLHOCTb TOKa. 3akoH [oyna-/leHua.

CemuHap Ne 8 "MarHutHoe none. dNeKTPOMarHUTHaA MHAYKLMA"

1.

MCTOYHMKN MarHUTHOro nonda. MarHMTHoe none ABUXKYLLLEeroca 3apaga u NpoBOAHMKA C TOKOM. 3aKoH

bno-Casapa.

2.

MOTOK M UMPKYyAAUMA BEKTOpa MHAYKLMM MarHMTHoro nons. Teopema laycca M Teopema O

LUMPRYAALUN.

3.

No v s

Cuna JlopeHua. [1BUKeHWe 3apAarKeHHOM YacTuLbl B MarHUTHOM Moe.
Cvna Amnepa.

3aKOH 3/1eKTpoMarHuTHon nHaykumm ®apages. Mpasuno fleHua.
BuxpeBoe aneKTpuyeckoe none.

flBneHne camonHaykummn. MHAyKTMBHocTb. ConeHouna,

10 cemecTp

CemuHap N2 9 "UHtepdepeHuma n guppakums ceeta”



3NeKTPOMarHMTHbIE BOJHbI.

KorepeHTHOCTb U MOHOXPOMATUYHOCTb CBETOBbIX BOJIH.

NHTepdepeHLmAa cBeTa OT ABYX UCTOYHUKOB.

NHTepdepeHLma cBeTa OT NNOCKONAPaANNENbHOM NAACTUHKMN.

UHTepdepeHLma cBeTa OT NNACTUHKM NepeMeHHOM ToawmHbl. Konbua HbloToHa.

MpumeHeHWe nHTepdepeHLMn cBETA.

fAiBneHne puopakummn. OcobeHHOCTb audpaKuMm CBeTOBbIX BOAH. [udpakuma @PpeHena wu

®payHrodepa.

8. MpwuHumn lMNolireHca-PpeHens. YNpoLLeHME BbIYUCNEHNIN C MOMOLLbIO BEKTOPHOWM AMarpaMmbl.

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

10.Andpakuma dOpayHrodpepa Ha y3KOM NPAMOAMHENHON LWenn. YCNOBUA MaKCUMymMa M MUHUMYMa.
3aBMCUMMOCTb MHTEHCUBHOCTU CBETA OT Yrna Andpakumu.

11.AndpakumoHHana pelweTka. OCHOBHbIE XapaKTEPUCTURN ANPPAKLMOHHOM pelleTKU. YCNOBUA FNaBHbIX

MaKCMMYMOB U MUHUMYMOB U A06aBOYHbBIX MMHUMYMOB.

Nou,kwNnpE

CemuHap N2 10 "NMonapusauyua ceera”

1. Nonapusauma ceeTa. EcTecTBeHHbI M NONAPU3OBAHHbIN CBET.

2. Monapusauma ceeta Npu OTPAXKEHUM N NpenomneHmn. 3akoH bproctepa.

3. MNonspusayma npu ABOMHOM nydyenpenomneHmu. CBolicTBa OBbIKHOBEHHOIO UM HeobbIKHOBEHHOro
nyyen.

4. MNonapusaumoHHble Npusmsbl. Mpusama Hukona.

5. 3akoH Mantoca. AHaAn3 N0NAPU30BAHHOIO CBETA.

6. OnTMYecKn aKTMBHbIE BelecTBa. BpallieHne Nni10oCcKoCTM nonapmnsaummn ceeTa.

CemuHap Ne 11 "KsaHTOBas onTuKa"

1. Tennosoe u3ny4yeHne abcontoTHO YepHoro Tena. 3akoH CredaHa — bosbuMaHa. 3aKOH CMeLLEeHUS
BuHa.

2. KopnycKynapHO-BONHOBOW Aya/in3m cBeTa. dHeprua n umnynbc GoToHa. [lasneHune ceeTa.

3. ®oToadodekT. 3akoHbl poToadPpekTa. Popmyna INHWTENHA.

4. dppeKkT KomntoHa. Popmyna KomntoHa.

5. BonHoBble cBOMCTBA YacTuu,. [MHa BoNHbI Ae bpoina. MpuHumn HeonpeaeneHHocTu leliseHbepra.

CemuHap N2 12 "CrpoeHue atoma"

Mogenu atoma. NnaHeTapHasa moaenb aToma.

Moctynatel bopa.

N3nyyeHne aToma BOLOPOAA M BOAOPOLAONOA06HbIX cucTem. CneKTpasibHble cepum.
®opmyna banbmepa.

CneKTpbl MHOIO3/1IEKTPOHHbIX aTOMOB. 3aKoH Mo3nu.

vk wnN e

CemuHap N2 13  "OcHOBHbIe N0I0XKEeHUA KBAaHTOBOU MeXaHUKK"

1. KBantoBele coctosiHus. BonHoBas ¢QyHkuus u ee @usnmyeckuil cmpica. [IpuHnun
cynepno3uiuu. Ypasaenue llpearnrepa, KBAaHTOBbIE YPABHEHUS ABUKECHUSI.

2. HekxoTopsle 3a/1auii KBAHTOBOW MeXaHUKH. YacTuia B OECKOHEYHO IITyOOKOW IMOTSHIIHATLHOM
ame. KBaHTOBaHUE SHEPIHH.

3. KBaHTOBblE uYMC/a, XapaKTepusylolime MONOXKEHNE SNEKTPOHA B aTome. KBaHTOBaHWME 3SHEPruu.
KBaHTOBaHMe MOMeHTa MMNy/bca. CNMH 3NEKTPOHA.

4. Cxema sHepreTUYECKMX YPOBHEN aToMa Bogopoaa. MpaBuna otbopa NpM aTOMHbIX Nepexoaax.

5. I'paHMIIBI MPUMEHUMOCTH KBAaHTOBOW MEXaHUKH.

CemuHap N2 14 "ArtomHble Agpa, UX cBoiicTBa. PaanMoaKkTMBHOCTL"



ABNeHne pagnoaKkTUBHOCTMH.

OCHOBHOW 3aKOH PafM0OaKTMBHOrO pacnaga. PaanoakTnsHble paabl.
CocTaB 1 xapaKTepUCTUKM aTOMHOTO Aapa. aepHble cubl.
KanesnbHasa u o6onoveyHas moaenu saep.

Macca v sHeprua ceAsu agpa. YaenbHana sHeprus ceasu. Paguyc aapa.

vk wN e

CemuHap Ne 15 "flgepHble peakuun"

1. ApepHble peakunu.

2. JHeprua A4epHON peakLmu.

3. YpaBHeHMe Wn 3HepreTUyeckoe ycnosue o-pacnaga. CeAsb 3HeEprMn o-yactuubl € Nepuoaom
nonypacnaga. TyHHenbHbIl addeKT npu a-pacnage. CNekTp a-4acTu,.

4. XapaKTtep cnekTpa y-usnyyeHus. MNpoueccobl B3aMMOAENCTBUA Y-KBAHTOB C BeLLecTBOM. 3aBMCUMOCTb
WHTEHCUBHOCTU Y-U3NIly4eHWA OT TOJLWMHBbI cnoA BellectBa. CpaBHeHWE MPOHUKaOLWeNn CnocobHOCTM
pPa3INYHbIX BUAOB U3/TyYeHUA.

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



IIpuioxkenue 2. OIieHOYHbIE CPEACTBA JAJIA MIPOBEAEHUS MIPOMEKYTOYHOM aTTECTAIUH

a) NnaHupyemble pe3ynbTaTbl 06y4YeHUA 1 OLLEHOYHbIE CPEACTBA A/1A NPOBEeAEHUA NPOMEKYTOUYHOM aTTecTauunm:

Koa
KOMMeTeHuMn

NHAMKaTOp AOCTUNKEHMSA
KOMMeTeHU MM

OueHo4Hble cpeacTsa

MNK-1:CnocobeH peanns3oBbiBaTb NegarorMyecknii Npouecc ¢ UICNosib3oBaHUEM COBPEMEHHbIX 06pa3oBaTe/ibHbIX TEXHO/IOTMIA B OpraHu3aumuax cpegHero obuiero

obpasoBaHusa

MK-1.1

OueHnBaEeT NeaarorMyeckyto
CUTYaLMIO C NO3NLUK
HeobX0AMMOCTU N BO3MOMKHOCTU ee
KoppeKumnm

MepeyeHb TeopeTUUECKMX BOMPOCOB K 3auety( 9 cemecTp):

1. KuHemaTMka nocTynatenbHoro AsuikeHuaA. [oHATME paauyc-BEKTOpa, CKOPOCTU U YCKOPEHMA.
HayanbHble ycnosus. Mpamas n o6paTHaA 3a4a4M MEXAHUKW.

2. [iBuMKEeHWEe MO OKPYKHOCTM. Yro/ NMoBOpOTa, Yr/10Bas CKOPOCTb U YI/10Boe ycKopeHue. CBA3b YI/0BbIX U
JIMHENHbIX BEINYUH.

3. KpuBonuHeiHoe nBWKeHWe. TaHreHumasbHOEe M HOopMasbHOe ycKopeHue. MosHoe yckopeHue. Yron
MeX Ay CKOPOCTbIO N YCKOPEHMEM.

4. WHepumanbHble cucTembl oTcyeTa. MMoHATME CUAbl, Maccbl U MMNyabca. OCHOBHOW 3aKOH AMHAMMKM
NOCTYNaTeNbHOrO ABWMXKEHNUA.

5. MomeHT umnynbca M MOMEHT CW/bl OTHOCUTENIbHO TOYKU. OCHOBHOE YpaBHEHWE [UHAMMUKMU
BPALLATE/IbHOIO ABUXKEHMUSA.

6. BpalleHMe BOKpYr HemoABUMKHON ocu. MOMEHT MHepuMK. PacyeT MOMEHTOB MHEPLMM MPOCTbIX Te.
Teopema LWTelHepa.




Koa
KOMMeTeHuMn

NHAMKaTOp AOCTUNKEHMSA
KoMMeTeHU MM

OueHouHble cpeacTsa

7. 3aKOHbl COXpPAaHEHMA B MexaHWKe. 3aMKHYTad cMCTemMa. 3aKOHbl COXPaHEHWA MMMYAbCA U MOMEHTA
MMMy bCa.

8. PaboTta 1 mowHOCTb. KMHETUYECKan aHeprus nocTynaTesIbHoro U BPaLLaTe/IbHOro ABUKEHMA.

9. KoHcepBaTMBHbIe cubl. MoTeHUMaNbHAA SHePrua. 3aKOH COXPaHEHUS NOSHOM MeXaHUYECKOM SHEPTUM.
10. OBa cnocoba onucaHua B3aMMOLEUCTBUA. [BUMKEHUE YacTMLbl B OQHOMEPHOM CTaLlMOHapHOM Mnose.
CBs3b MeXKAy CUI0MN U NOTEHLMANIBHON SHEPIUEN.

11. FapmoHuyeckne KonebaHusa. AMNAUTYZaA, YacToTa, HayanbHaa ¢asa. MaTtemaTuyeckuii u GpuUsnyecKuii
MAATHUK. DHEPTUA FaPMOHUYECKNX KoebaHWA.

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

13. Obuwiee NnoHATME O BONHAX. XapaKTepPUCTUKM berywien BoHbl. BonHOBOE ypaBHEHME NAOCKOM BOHbI.

14. HanokeHwue ynpyrux BosH. CTosyas BosiHa U ee ocobeHHocTU. KosniebaHue HaTAHYTOM CTPYHbI.

15. Makpocuctema. MMKPOCOCTOAHUE M MaKPOCOCTOAHWE cucTembl. CTaTUCTUYecKUA nogxod. lMoHaTue
BEPOATHOCTU U CPeAHEN BENNYMHDI.

16. PacnpegeneHne MoJieKyn MO MOAYNO  CKOpocTM. Hambonee BepoATHan, cpeaHsas U
cpegHeKBagpaTUYHaA CKOPOCTU.

17. Mogenb upeanbHoro rasa. [lasneHue u Temnepatypa C TOUYKM 3PEHUA MOJIEKYNAPHO-KMHETUYECKOW
Teopuun. YpaBHeEHME COCTOAHMA UAEeaNbHOTO rasa.

18. PacnpegeneHve MoJieKy/Nl MAEaNbHOrO rasa Mo BbiCOTe B Moje TaAxecTn 3emnun. bapomeTpuyeckas
dopmyna.

19. MoHaTHe cTeneHelt cBoboAbl MoJsieKkynbl. Teopema O paBHOpACNpene/eHNM 3HEeprnu Mo CTeneHAM
cBobogpl.

20. BHyTpeHHsAs 3Heprus Kak GpyHKLMA COCTOAHMA cucTemMbl. NepBoe Hayano TePMOANHAMUKM.

21. PaborTa Kak dyHKuMA npoLecca. M30Xxopnyecknin, M3ob6apruyeckunini nu U3oTePMUYECKUIA NPOLLECCHI.

22. TMoHATME TENNOEMKOCTU. TENIOEMKOCTb NPU N30XOPUYECKOM U M30b6apuyeckom npotieccax. MoctoaHHas
aAnabaTbl.

23. AguabaTtnyeckuii npouecc. [lepBoe Hayano TepmMoAMHAMUKW AnsA  aauMabaTMyeckoro mnpouecca.
YpaBHeHwue lNyaccoHa.

24. Unknuuyeckuii npouecc. KoappuumeHT nonesHoro AencTBns Ten10B0M MallUHbI.

25. Uukn KapHo. Teopema KapHo. TepmoamMHamuuyecKas LWKana Temnepatyp. TpoiHaa To4yKka BOAbl Kak
penepHas TOYKa.




Koa
KOMMeTeHuMn

NHAMKaTOp AOCTUNKEHMSA
KoMMeTeHU MM

OueHouHble cpeacTsa

26. Cunbl B3aMmogencTBua B npupoge. IneKTpocTaTMyeckoe none. 3akoH KynoHa. HanpaeHHoOCTb
3/1eKTpOCTaTUYEeCcKoro nons. MpuHUmMn cynepnosnumm.

27. Cunosble AvHW. MOTOK BEKTOPa HaMpPSAXEHHOCTU 3/1eKTpocTaTudeckoro nons. Teopema laycca.

28. MoteHuwman. Teopema o0 UMPKYAALUN BEKTOPA HAaNPAXKEHHOCTU 3NeKTpoCcTaTuYeckoro noas. CBaAsb mexay
HanpPsAXeHHOCTbIO M NOTEHLUNAIOM.

29. dneKktpoemkocTb. KoHaeHcaTopbl. CoeguHEHWE KOHAEHCATOPOB. DHEprus  KoHAeHcaTopa. JHeprus
3N1eKTPUYeCcKoro nons.

30. dnekTpuyecKkuii Tok. MAOTHOCTb TOKa.

31. ConpoTuBneHne NPoBOAHUKOB. CTOPOHHME CUbI.

32. NMpasuna Knpxroda ans pacyera pasBeTBAEHHbIX Lenei. MoLWHOCTb TOKa. 3aKoH [xoyna-SleHua.

33. [MpuHLMN cynepno3unumMm MarHuTHbIX nonei. 3akoH buo-Casapa.

34. Cwuna NlopeHua. Cuna Amnepa.

35. 3aKoH aneKTpomarHuTHOM MHAyKkumnm ®apagesn. MNpasuno JleHua. Buxpesoe anekTpuyeckoe none.

36. fABneHue camonHAyKUMWU. MHAYKTUBHOCTb. DHEPrMA KOHTYPa C TOKOM. DHEPrna MarHUTHOro nons.

37. dneKktpuyeckoe none B Beluectse. lMonapusauma AMSNEKTPUKA. BEKTOP 3/1EKTPUUECKOro CMeLLEHUs.
[nanexkTpuyeckan NPOHMLAEMOCTb BELLLECTBa.

38. MarHutHoe none B Bewectse. HamarHMYeHHOCTb. Hanmpsa)KeHHOCTb MarHuTHoro nons. MarHutHas
NPOHML,AaeMOCTb BeltecTBa. PeppomarHeTukm.

Hepe‘lel{b BOIIPOCOB K 3a4€Ty (10 cemecTp):
1. 3}'IeKTp0MarHMTHb|e BO/IHbI. BonHoOBOE ypaBHeEHME. CsolicTBa 3/1EKTPOMArHUTHbLIX BOJIH.

2. Mnockaa oSNeKTPOMarHMTHaA BOJIHA W €ee OCHOBHble XapPaKTePUCTUKMU. 3Hep|'l/lﬂ n  nmnynbc
3ﬂeKTpOMaFHMTHOﬁ BOJIHbI.

3. EcTecTBeHHbII M NONAPU30BaHHbIN cBeT. 3aKoH Mastoca.

4. Yron BpiocTtepa.

5. LWUKana aneKkTpoMarHuTHbIX BOAH. OCOBEHHOCTM ONTMYECKOro AuanasoHa. MokasaTtesb NpesomaeHus
cpeabl.

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

7. OnTnyeckaa pasHOCTb xofa. CBA3b OMTMYECKOW PasHOCTU XO4a ABYX BOJIH C pasHOCTbio $a3 mexay




KoOmMmneTeHuun

Koa

NHAMKaTOp AOCTUNKEHMSA
KoMMeTeHU MM

OueHouHble cpeacTsa

HUMW. YCNOBUA MAKCUMyMa N MUHUMYMA.

8. Cxema HOHra gna HabnogeHusa HTepdepeHUnn.

9. WHTepdepeHUUs B TOHKMX NaeHKax. HabaoaeHue Konel, HbloTOHa B OTparKeHHOM U NPOoXoAsLlem CBeTe.
10. AsneHue gudpakuumn.

11. [OundpaKuMoHHan pelleTKa Kak COBOKYMHOCTb KOHEYHOrO YMC/Ia LeNen.

12. Tennosoe n3nyyeHue Tena. 3akoH CredaHa-bonbLmaHa. 3aKoH cmelleHus BuHa. fnoTesa MaaHKa.

13. doToaddeKT. 3akoHbl CTonetosa. Popmyna IMHLWTENRHA.

14. ®doToHbl. laBneHune ceeta. KopnyckynapHO-BONHOBOW AyanAn3m cBeTa.

15. BosHOBble cBOWMCTBA YacTuL,. JMHa BOIHbI Ae bpoinsa. dKkcnepuMeHTabHbIe NOATBEPKAEHUA TMMOTe3bl
ae bpoina.

16. MnaHeTapHaa moaensb atoma. Moctynatbl bopa.

17. CneKkTpanbHble cepum aToma Bogopoaa. 06o6uweHHas dopmyna banbmepa.

18. 3neKTponpoBOAHOCTL METANNO0B U NONYNPOBOAHMKOB. CBEPXNPOBOAUMOCTD.

19. AsneHue pagnoaktMeHocTM. OCHOBHOM 3aKOH pPagnoaKTMBHOro pacnaga. MocToAaHHasa pacnaaa. MNepuogs,
nosypacnaga.

20. CocTaB M xapaKTePUCTUKM aTOMHOrO Aapa.

21. Macca v sHeprua cBA3M aTOMHOIO A4Pa. 3aBUCUMMOCTb YAE1bHOM 3HEPIUA CBA3M OT MACCOBOIO YnCAa.
22. fApepHble peakumn. dHeprus peakuun. Peakumm geneHmsa u cuHTesa saep.

23. PaamoakTuBHble pAgbl. OCHOBHblE 3aKOHOMEPHOCTU O-M3Ny4YeHus agep. AnvHa csobogHoro npobera
o-4acTuL,.

24. Tpw Bnaa B-pacnafa. IHepreTMHeckunin cnekTp B-yactuu,. HelTpuHo.

25. OcobeHHOCTM y-u3nyyeHus agep. MpoxoxKaeHWe y-KBaHTOB Yepes BeLecTBo..

MK-1.2

Pewaert 06pa3OBaTEIIbeIe 3a4a4uun
Ha OCHOBE COBpPeMEHHbIX
O6pa3OBaTe}'IbeIX TEXHOJIorNi

MpumepHbIii NnepeyeHb NPAKTUYECKUX 3a4aHUN
1 cemecTp

3apanue 1.Touka ABMKETCA B MIOCKOCTM XOY MO 3aKOHY: x =-2t;y = 4t(1—t). HaliTn ypaBHeHune TpaekTopum

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

BPEMEHMW; MOMEHT BPEMEHMU to, B KOTOPbIV BEKTOP YCKOPEHUA & COCTaBAAET yron 1t/4 ¢ BEKTOPOM CKOPOCTH




Koa
KOMMeTeHuMn

NHAMKaTOp AOCTUNKEHMSA
KoMMeTeHU MM

OueHouHble cpeacTsa

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

3apaHue 2. Teno BpaLlaeTca BOKPYr HEMOABUMXHOM OCK NO 3aKOHY ¢ =2+4-t—2.-t%. Haittn: 1) cpeaHee

3Ha4eHue YrN0BOM CKOPOCTU (w) 33 MPOMENKYTOK BPeMeHH OT t=0 10 OCTaHOBKY; 2) YI/I0BYIO CKOPOCTL Te/a

B MOMeHT BpemeHu t=0,25 c¢; 3) HopmanbHOE YCKOPEHUE TOUKM, HaXoAALLEenca Ha pacCToAHUKN 1 M OT ocu
BpaLLEHMA B TOT e MOMeHT BpemeHn. OTeeT: 2paa/c; 3 paa/c; 9 m/c.

3apaHue 3. LLlap maccoit m;=4Kr ABUKETCA CO CKOPOCTbIO V=5 M/C 1 CTaNKMBaETCA C LUapPOM Maccon m, =6 Kr,
KOTOPbIV ABUMKETCA eMy HaBCTpeyy co ckopocTbio V,=2 m/c. OnpeaennTte CKOPOCTU WapoB nocae yaapa. Yaap
cumTaTh abCONOTHO YNPYTUM, MPAMbIM U LieHTpanbHbiM. OTBeT: 3,4 m/c, 3,6 m/c.

3aganue 4. Ban B BMAE CNJ/IOLWHOMO UMAMHAPA Maccoi m;=10 Kr HacaXKeH Ha ropu3oHTaNbHYlO oCb. Ha
UMANHAP HAMOTaH LWHYP, K CBOHOAHOMY KOHLLY KOTOPOTo NOABELLEHA M'MPA MAccol  m,=2 Kr. C Kakum
ycKopeHueMm ByeT OnycKaTbCA MMps, eCu ee NpefocTaBuTb camoit cebe? OTeeT: 2,8 m/c’.

3apaHue 5. Onpeaenntb NepMoa, HacToTy U HavanbHyto dasy KonebaHunii TOUKM, ABUXKYLLEACA NO YPaBHEHMIO:
x=A-sine(t+7) rae w=2,51 ¢, 1=0,4 c,A=0,02 M. KakoBa CKOPOCTb TOYKM B MOMEHT BpemeHm 0,8 c. OTBeT:

T=0,8¢; v=1,25 ¢'}; V=0,157 m/c.

3agaHue 6. HallamTe ans rasoobpasHoro asoTa Temnepatypy, NPy KOTOPOI CKOpocTAM MoaeKkyn v, = 300 m/c
v, = 600 M/C COOTBETCTBYIOT OAMHAKOBbIE 3HaYeHUA GYHKLUMM pacnpeaeneHna Makcsenna f(V). Oteer:

_ MOV V) g,
4k In(v, /V,)

3apaHue 7. geanbHbliii ABYXaTOMHbIN ra3 06bemom 5 1 M gaBneHnem 10° Na N30XOpUYECKM Harpenu, B
pe3ynbTaTe Yero cpeaHAa KMHETUYECKAA IHEPTUA ero moaekyn yseandunnacb ot 0,0796 a3B go 0,0923 3B. Ha
CKOJIbKO MPW 3TOM U3MEHUTbCS AaBaeHune rasa? B ganbHenwem ras Mu3soTepmMmMyeckn paclimpuam 4o
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KOMMeTeHuMn
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HavyanbHoro AasneHua. Onpegennte ob6beM rasa B KoHue npouecca. OTeeT: yBenmuutcs Ha 0,16 MMa; 5,8 n.

3apaHue 8. Onpegenvte KO3GOULMEHT TENNONPOBOAHOCTM A a30Ta, ecaun KoapPUUMEHT ANMHaAMUYECKOM
BA3KOCTU N A4 HEro Npu Tex xe ycnosusax paseH 10 mkMa-c. Oteet: A=7,42 mBT/mK.

3apaHue 9. 12 r a3oTa Haxo4saTcA B 3aKpbITOM cocyge ob6bemom 2 n npu Temnepatype 109C. Nocne
HarpeBaHuA AaBNeHue B cocyze cTano paBHo 10*mm.pT.cT. Kakoe KonnuecTso Tenna 6bi10 CO0bLLEHO rasy
npu HarpesaHun? OTeeT: 4,1-10° .

3apgaHue 10. Cmewann Bogy maccom m,=5Kr npu temnepatype T,=280 K c Bogo maccon m,=8Kr npu
Temnepatype T, =350 K. HaiTu: 1) Temnepatypy 6 cmecu; 2) usmeHeHue AS sHTponNuK, Npomcxoasiiee npm
cmewmsanmn.  OteeT: 323 K; 0,3 k/K.

3apaHue 11. ToueyHsble 3apaabl q;=10 HKA u g,=-20 HKn HaxoaATCcA B BO34yxe Ha pacctoaHuu 10 cm gpyr ot
apyra. OnpeaenvTb HaNPAXKEHHOCTb NONA B TOYKE A, yAa/IeHHOM Ha paccTosHWe 6 CM OT NepBOro 1 Ha 8 cm oT
BTOpPOro. Kak U3smeHUTCA NoTeHLManbHAA SHEPTUA B3aMMOAENCTBUA 3apAL0B, eCIN NEPeMeCTUTb BTOPO
3apAg, B 3Ty TOUKY? KaKyto A5 3TOro Hy»KHO coBepwmnTb paboTty? OTteeT: 37,6 KB/m; 12 MKK.

3apaHue 12. Tpu NNOCKUX BO3AYLUHbIX KOHAEHcaTopa ¢ eMKoCcTAMU Ci=1,5mKD, C,=7 MKD, C3=2 mKD
coeanHeHbl NoCcneA0BaTeNbHO U NPUCOEANHEHDI K UCTOYHUKY TOKa. [pr 3TOM 3apsag BTOPOro KoHAeHcaTopa
paseH 14-10™ Kn. a) HaitTn sHepruio sToii 6aTapeu. 6) He oTK/NtO4aA MCTOYHMKA TOKa OT GaTapeu
KOHOEHCATOPOB, PA34BUraloT MIACTUHbI TPETbEro KOHAEHCATOPa, YBENNYMBAA PACCTOAHME MEXAY HUMU B 2
pa3a. HaiTn nsmeHeHne eMKocTu U 3apsaga 6atapeun. Oteet: 490 mAK, 0,21 mKD, 0,4 mKn.

3apaHue 13. 1a sanemeHTa (€,=1,2B,r; =0,1 Om, €,=0,9 B, r, =0,3 Om) coeanHEHbI OAHOUMEHHbIMMU
nontocamu. ConpotmsneHune R coegmHUTEeNbHbIX NpoBoAoB paBHO 0,2 Om. OnpeaenunTsb cmay ToKa B uenu |
W PA3HOCTb NOTEHLMANOB HA 3a*KMMaX KaxKaoro nctovyHuka. Oreet: 0,5 A; 1,15 B; 1,05 B.

3apaHue 14. Kpyrosoit BUTOK pagnycom R=15,0 cm pacnosiokeH oTHOCUTEIbHO HECKOHEYHO A/IMHHOrO
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NpoBOAa TakK, YTO ero NAOCKOCTb NapannesbHa nposoay. NepneHanKynnap, BOCCTAHOBAEHHbIN Ha NPOBOA M3
LeHTpa BUTKA, ABNAETCA HOPMA/bIO K NIOCKOCTM BMUTKA. Cnuna ToKa B nposoge |,=5A, cuna ToKa B BUTKE TOKU
I,=1A. PaccTosiHMe OT LUeHTpa BUTKa Ao nposoga d=20 cm. Onpeaennte MarHUTHYO MHAYKLUIO B LLEHTpPE
BUTKa. OTBeT: Bo=6,5mMKTA.

3apanue 15. MNpoBogAwmMi NNOCKMI KOHTYP, MMetowmii Gopmy OKpY*KHOCTK paauyca r = 0,05 m nomelleH B
OAHOPOAHOE MAarHMTHOE Nnose TaK, YTO IMHUN MAarHUTHOW MHAYKLUUKW NONA HanpasaeHbl NepneHanuKyIapHO
MAOCKOCTM KOHTYpa. ConpoTuBaeHMe KOHTYpa R =5 OM. MarHMTHasa MHAYKLMA MEHAETCA Mo 3aKoHY B = kt,
rae k=0,2 Tn/c. Onpegenute: a) 3.4,.C. UHAYKLUUW, BO3HUKAIOLLYIO B 3TOM KOHTYpE; 6) CUAY MHAYKUMOHHOTO
TOKa; B) 3apaj, KOTOPbIV NPOTEYET MO KOHTYpPY 3a Nnepsble 5 cekyHA uameHeHus nons. OteeT: 1,6 mB; 0,3 MA;
1,6 mKn.

3apaHue 16. KaTylwka HamoTaHa meZHbIM NpoBoLom guametpom d=0,2 mm ¢ obuiel anmHomn =314 m u
MMeeT MHAYKTMBHOCTL L=0,5 M. OnpeaennTb CONPOTMBAEHUE KaTyLKK: 1) B LLeNM NOCTOAHHOIO TOKa; 2) B
Lenun nepeMeHHOro Toka ¢ Yactotol v=50 lNy. OTtBeT: R=160 Om; R=224 Om.

2 cemecTp

3apaHue 17. B onbiTe KOHra CTEKAAHHAA NAACTUHKA TOMILUMHOM B 2 CM NOMELLLAeTCsa Ha NyTW O4HOro U3
NHTepdepUpPYOLLNX NyYein nepneHaANKYAAPHO Ay4y. Ha CKONbKO MOTyT OTAMYaTbCA APYT OT ApYra 3Ha4YeHus
nokasaTens NPeaoOMIEHNA B PA3/IMYHbBIX MECTaxX NAACTUHKK, YTOObI U3MEHEHME Pa3HOCTM X043 OT 3TOM
HEeoAHOPOAHOCTUN He NpeBbiwano 1 Mkm? OTBeT: A<n=5-10".

3apaHue 18. MNyyok 6enoro cBeTa NagaeT HOPMAJIbHO K MOBEPXHOCTU CTEKAHHOM NAACTUHKN  TOJILLMHOWN
d=0,5 mKMm, HaxogsdLLelcsa B Bo3gyxe. [MokasaTenb npenomaeHns ctekna n=1,5. B pesynbtate nHTepdepeHLnn
MHTEHCMBHOCTb HEKOTOPbIX BOJIH, A/IMHbI KOTOPbIX IEXKAT B Npegenax suanumoro cnektpa (ot 400 go 700 Hm),
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yCUAMBaeTca npu otpaxkeHuu. Onpegenunte gamHbl 3Tnx BoaH. OteeT: 0,6 mKkm4 0,43 MKM.

3apaHue 19. Nnockas BosHa (A=0,5MKm) nagaeT HOpMaibHO Ha guadparmy C Kpyr/ibiMm OTBEPCTUEM
anameTtpom 1,0 cm. Ha KaKom paccTosHMM OT OTBEPCTUA Ha Ero OCK A0/IKHA HAaX0AUTbCA TOUKA HabaoaeHus,
YyTObObI OTBEPCTUE OTKPbLIBaNO: 1) oaHy 30HY PpeHento; 2) ase 30HblI DpeHensa? OTeeT: 50; 25 m.

3apgaHue 20. HaiT HanbonblKNIA NOPALAOK CNEKTPa AJ1A }KeNTOM JIMHUM HAaTPUs € AJIMHOM BOMHbI A=589 HMm,
€CN1 NoCcTosHHasA AMdpPaKUMOHHOM pewweTKn d=2MKM. CKONIbKO BCEro MakCMMYyMOB AaeT 3Ta pelleTka? MNoga
KaKuMm yrnom ¢ HabogaeTca nocnegHuii Makeumym? Otser: 3; 7; 62°,

3apaHue 21. [1ga nonspusatopa pacnosioXKeHbl TaK, YTO Yroa MeXay X NAOCKOCTAMM NPONyCKaHMA paBeH
25°. OnpenennTb, BO CKOIbKO pas yMEeHbLIMTCA MHTEHCUBHOCTb €CTECTBEHHOTO CBETa NpPU MPOoXosKaeHuu: 1)
yepes oauH (nepBbiii) nonapusaTop, 2) uepes oba nonapusatopa. KoaddpuumeHT nornouieHma ceeta B
nonapusartope paseH 0,08. OTgeT: 2,17; 2,88.

3apaHue 22. YepHoe Teno nmeet Temnepatypy 3 kK. Mpu oxnarkaeHum Tena A4AMHA BOJIHbI, NPUXOAALLAACA Ha
MaKCUMYM M31yYaTenbHOM CNOCOBHOCTU, U3MEHUNACh Ha 8 MKM. [10 KaKol TemnepaTypbl 0X1a4nA0Ch TeNo?
OTseT: 323K.

3apaHue 23. Y3KM NY4YOK MOHOXPOMATMYECKOTO PEHTTEHOBCKOrO U3/ly4eHMA NajaeT Ha paccemBatoLLee
BeLLecTBo. [pn 3TOM ANIMHA BOIHbI U3/Ty4eHUA, PaCCeAHHOro NoA yrnamu 60° 1 120°, oTanvatoTcs Apyr oT
Apyra B 2 pasa. CunTtas, 4to pacceaHne NPOUCXOANT Ha CBOOOAHbIX 3NE€KTPOHAX, HANTU ANUHY BOJIHbI
nagatouiero usnydyenua. Oreet: 1,2 nm.

3apaHue 24. KpacHad rpaHuua  ¢otoadpdekta Ana  HEKOTOpOoro metanna paBHa 275 Hm. HaiTu: 1) paboty
BbIXO/Za 3/IEKTPOHA M3 3TOr0 MeTasNa, 2) MaKCUMaIbHYIO CKOPOCTb 3/1IEKTPOHOB, BblPbIBaEMbIX U3 3TOFO
MeTasiNa CBETOM C ANNHOW BOIH 180 HM, 3) MaKCMMaNbHYH KMHETUYECKYIO SHEPTUIO 3TUX 31eKTpoHoB. OTBeT:
4,523B; 9,1-10° m/c; 2,383B.
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3apaHue 25. InekTpoH obnagaeT KMHetTndeckom sHeprmeli 30 3B. OnpeaennTb 4eb6poiNeBCKyo ANHY BOJHbI
3NeKTpOoHa. Bo CKONIBKO  pa3 M3MEHUTCA 3Ta AJIMHA BOJIHbI, €CINM KUHETMYECKasA SHepPrua YMEeHbLNTCA Ha
20%? OtseT: 2,2-10"m; 1,12.

3apgaHue 26. Mpu ABUKEHMM YACTULbI BAOJIb OCU X CKOPOCTb €€ MOXKET ObITb OnpeaesieHa ¢ TOYHOCTbIO
(ownbKoi) oo 1 cm/c. HaitTM HeonpeaeneHHOCTb KOOPANHATBI, €CN YacTULEN ABAAeTcA: 1) SNeKTPOoH, 2)
Apo6uHKa maccoit 0,1r. OTeeT: 0,01m; 10%m.

3apaHue 27. Yactmua HaxoanTcsa B 6ECKOHEYHO ryBOoKoM O4HOMEPHOM NOTEHLMANBHON MMEA MUHUMANbHYHO
3Hepruio. KakoBa BepoOATHOCTb OBHAPYKEHMA YacTULbI B cpeaHel TpeTn ambl? OTteeT: 0,609.

3agaHue 28. OnpeaenvTb AAMHY BOMHbI, COOTBETCTBYIOLLYIO TPETbEN MMHMK cepumn banbmepa: 1) B cnektpe
M3NyYeHnM BoAOpOaa, 2) B cnekTpe usnyyeHus noHa renmns. OteeT: 434Hm, 109HM.

210p;
3apaHue 29. OnpegenuTe Nepuog, Nonypacnaza U HayanbHyI0 aKTUBHOCTb BUCMYTa 5Bl , ecmn

M3BECTHO, YTO BUCMYT Maccoit m = 1 r, BbibpacbiBaeT 4,58-10" 8 —vactuy 3a 1 ceKyHay. Bo ckonbKo pas
WM3MEHUTCS aKTMBHOCTb 33 MecAL,? OTBeT: 5 cyToK; 64 pasa.

3apganue 30. Aapo 6epunnuns-7 B-pagmoakTMBHO No cxeme K-3axBaTa. 3anuncatb peakuuio. Kakune yactmupl
npu sTom obpasoBanunCy?

3apaHue 31. BbluncanTb B a.e.M. maccy agpa '°C, y KOToporo sHeprmsa cBsisav Ha OAMH HYKIOH PaBHO
6,04 M3B. OtBeT: 10,0135 a.e.m.

3apaHue 32. ConHeyHasn NOCTOAHHAA AN 3eMU (SHeprMa CONHEYHOro U3ydeHus, NagatoLLero B
eAVNHULY BPEMEHM Ha eAMHULY NAOLWAAN B NEPNEHAMKYAAPHOM HanpasaeHumn) pasHa 1370 [wx/c-m’.
Onupasck Ha 3Ty BE/IMYMHY, HalaUTe, CKOJIbKO MO Macce BOA40POAA BbIrOPaeT eXXeceKyHAHO BHYTPM COMHLA,
€CJ/I1 U3BECTHO, YTO UCTOYHMKOM SHEPTUU COHLA ABNAETCA CUHTE3 YeTbipex aaep BoAopoaa c obpasoBaHNeEM




Koa MHANKaATOP OOCTUKEHMA
OueHouHble cpeacTBa
KOMMeTeHuMn KOMMeTeHUMn
aapa renva-4. Oteet: 630 mAaH.T/c.
MK-1.3 OcyuecTBisieT KOHTPOJIb |1. [MpuseauTe npumepbl CUA, AAIOWMX pa3Hble BUAbI MOTEHLUMANbHON 3Heprun. Kakme 13 HUX NpUCyTCTBYIOT
pe3yabTaTOB MU KOPPEKTUPOBKY B AaHHOW paboTte? M306pasuTe cxemy 3SKCMEPUMEHTANbHOM YCTAHOBKM W YKaxKUTe Ha HeEW Cunbl,
[I€IarOrM4eCKOr0 BO3ACUCTBUSA OeNCTBYOLME Ha BCe Tea, BXOAALME B CUCTEMY, B KaXKAbli MOMEHT BPEMEHMU.
2. KaKue BeNNYMHbI MMENU KUHETUYECKas W MNOTEHUMaNbHAA 3HepPrua CUCTembl «NynA+MasaTHUK» B
pa3inyHble MOMEHTbI onbITa? MNpeacTaBbTe CXEMY U3MEHEHUA KMHETUYECKOM U NOTEHUNANBHON SHEpPrum
CUCTEMDI.
3. [lna KaKMX MOMEHTOB BPEMEHW B AaHHOM 3KCNEPUMEHTE MOXHO MNPUMEHATb 3aKOH COXPaHeHuA
MEXaHMYECKOM SHEPrnK, a 41 Kakux Hesb3s K nodyemy? Cxema.
4. [na KakMX MOMEHTOB BPEMEHM B [AaHHOM 3KCNEPMMEHTE MOXHO MNPUMEHATb 3aKOH COXPaHEHUA
MMNYJIbCa, a A5 KaKUX Hesb3si U noyemy? Cxema
5. Wcnonb3ys 3aKoHbI COXpaHeHuMa noayunte Gopmyny oA pacyeta CKOPoCTM NosieTa Nyan B gaHHOM pabore.

Ne 4 «AccnepoBaHme BpawaTeibHOMO ABUMXKEHNA TBEPAOro Tena BOKPYr HeI'IOABM)KHOVI ocun»

1.

Kakos XapaKTep 3aBUCMMOCTU MOMEHTa MHepUuun OT PaCCTOAHUA, Ha KOTOPOM HaxoAUTCA Tesi0 OT OCKU
BpaLLeHuA? MNocTpolite rpaduK 3TOM 3aBUCMMOCTH.
Kak aKkcnepMmeHTanbHO onpeaenseTcd MOMEHT MHEPLIMKN TeNa B aHHOM nabopaTtopHoi paboTte?
KaKkne 3aKOHbl COXpaHeHWA MPUMEHSIOTCA AJ1A BblBOAA pacyeTHbIXx dopmyn? Monyuute dpopmyny ans
pacyeTa MOMEHTa UHEPLUNN MaATHUKA.
KakoBa 3aBMCMMOCTb YI/IOBOFO YCKOPEHMUS Tena OT MOMEHTA MPUIOMKEHHbIX K HEMY CUA U MOMEHTa
nHepuun Tena? Moctporite rpaduK 4aHHOM 3aBUCMMOCTH

Kak Ha maaTHuKe Ob6epbeKa moryT 6biTb onpeaeneHbl Yyr10BoOe YCKOPEHNE, MOMEHT AEeNCTBYIOWMX CUA U
MOMEHT UHepLMKn?
Kak B paHHOM paboTe paccyMTbiBaeTCA MOrpewHocTb onpegeneHns MOMEHTa WMHepuun Tena
OTHOCWUTENbHO NPOU3BO/ILHOW OCK BPaLLLEHNA?
MpoaeMOHCTPUPYITE BO3MOMKHOCTb NpumMeHeHua cpeabl Microsoft Excel (unu gpyroi cpegbl) ans
06paboTKM IKCNEPUMEHTAIbHbIX AaHHbIX.
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Ne 5 «OnpegeneHne xapakTePUCTUK 3aTyXatowmx KonebaHnin pusnyeckoro MaaTHMKa»

1.

w

Moyemy KonebaHUs MasTHMKA B AaHHOW pabote OyayT 3aTyxaloWMMM, Oa*Ke MNPU  BbIKJIKOYEHHOM
3/1leKTpoMarHure?

3anuwunTe ypaBHEHUSA 3aTyXaloWMX U HE3ATYXatoWwmnX KonebaHuin, CpaBHUTE UX.

Kak amnintyga 3atyxatowmx KonebaHmin 3aBUCUT OT BPEMEHM M OT YMCNa KonebaHnin?

KakoB ¢M3MYECKUIt CMbICAT BEAWMYMH MPUMEHUTENIbHO K AaHHOW paboTe: HayasbHaa amnautyga
KonebaHun, HavanbHas ¢a3a KonebaHwui, KpyroBaa 4YacTtoTa KosnebaHwii, nepuong KosebaHui,
K03 DUUMEHT 3aTyXxaHWA, BpeMA penakcalumm, NorapuPMmnyeckmii AeKpemeHT 3aTyxaHuaA, 40O6POTHOCTD.
Kak oHu meHsAwTcs ¢ poctom U?

Kak MeHATCA XapaKTepUCTUKM 3aTyxatowmnx KonebaHuit HayanbHas amMnantyaa KoaebaHuii, HavyaabHan
¢dasa KonebaHui, Kpyroeaa yactota KosnebaHuii, nepuog KonebaHwui, KoadPUUMEHT 3aTyXxaHus, Bpems
penakcaunn, norapudmMmUYecKnin geKpeMeHT 3aTyxaHuaA, 4OOPOTHOCTb eCIN OA4MH M3 NapaMeTpPOB AaHHOIo
¢dusnyeckoro maatHuka: |, m, L, k yseanuutca (n1mbo ymeHbLUMTCS) NpU PUKCUPOBAHHBIX 3HAYEHUSAX
OoCTaBLUMXCA?

[ns yero, B gaHHOM paboTe, rpadmKKM CTPOAT B IorapudmmyeckommaciutTabe?

MNpoaeMOHCTPUPYNTE BO3MOXKHOCTb NpumeHeHua cpedpl Microsoft Excel (unu gpyroii cpeabl) ans
06paboTKKN 3KCNEPUMEHTANbHbIX AAHHbIX.

Ne 11 «M3yyeHne CTaTUCTUHECKMX 3aKOHOMEPHOCTEN»

1.

KakoBo pacnpegeneHue apobu no aveikam Ha gocke lanbToHa? Kakoe pacnpegeneHve aHanorMyHo
AaHHomy B MKT?

KakoBo pacnpezeneHue 3/1EKTPOHOB NO MOAY/0 CKOPOCTU B AaHHOM paboTte? YTo npoucxoauT npwm
N3MEHEHWW HAMPAMKEHUS HaKana?

Kakue cTaTucTMYECKME MEeTOAbl NPUMEHAIOTCA B AaHHOM paboTe?

MpoAEMOHCTPUPYIMTE BO3MOXKHOCTb NpuMeHeHus cpeabl Microsoft Excel (unu gpyroit cpegbl) ans
06pabOoTKM 3KCNEPUMEHTANIbHBIX AaHHbIX.
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Ne 14 «OnpeaeneHue nokasatensa agnabatbl metogom KnemaHa u lesopma»

PwnNPE

O6bACHUTE X04, 3KCNEepUMEHTa U pe3ybTaTbl pacyeTa.

HasoBuTe npoLecchl, NPOUCXOAALLME C Fa30M, B XOAE KCNEPUMEHTA U M306pasuTe nx rpadpuyecku.
3anuwuTe ypaBHeHUA 44 BbiBoAa popMybl NoKkasaTens aanabatobl.

MpoAEMOHCTPUPYITE BO3MOMKHOCTb NMpumMmeHeHus cpeabl Microsoft Excel (unu pgpyroit cpegbl) and
06paboTKN aKCNEePMMEHTANbHbIX AaHHbIX.

Kak B faHHOM paboTe MUHUMU3NPYETCA NOrPELLIHOCTb IKCNEPUMEHTASIbHbBIX JAHHbIX?

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

1.

YTO TaKoe HaMpsXKeHHOCTb 3/eKTpuyeckoro nona? Kak rpaduueckn npeactaBuTb pacnpegesneHune
HanNpPAXeHHOCTU B Pa3HbIX TOYKAX 3/IEKTPUYECKOro Nos B AaHHOM paboTe?

YTo Takoe noOTeHUMan 3eKTpocTaTMyeckoro nona? Kak rpaduyecku npeacTaBuTb pacnpenesneHune
noTeHLMana B PasHbIX TOYKAX 3/IEKTPMUYECKOTrO NoAA B AaHHOM paboTe?

Yemy paBHa paboTa no nepemelLleHWo 3apAga BAOAb 3KBUMOTEHLMANBbHOM MNOBEPXHOCTM W MO
3aMKHYTOMY KOHTYpPY, OFPaHWYEHHOMY YY4aCTKaMW CUMIO0BbIX U 3KBUMOTEHLUMANbHBIX AUHUIA? Bblumncante
paboTy No NnepemeLleHUIO 3apAaa NO 3a4aHHOM TPAEKTOPUM.

KaK M3MeHWUTCA KapTMHA CMOBLIX W 3KBMNOTEHUMANbHbLIX JIMHWUIA NPU yBEAUYEHUU (YMEeHbLUeHMM)
HaNPAXKEHHOCTU MEKAY dNeKTpoAamm?

Ne 24 «PacwupeHue npeaena UsMmepeHus amnepmeTpa NOCTOAHHOTO TOKa»

1.

KakoB  MpuHUMN  OEWCTBMA  3/EKTPOM3MEPUTENbHLIX  MPMBOPOB  MarHMTO3/NEKTPUMUYECKOrO U
3N1EKTPOMArHUTHOro TMNa, NPUMeHAeMbl B AaHHoOM paboTe?

YTOo  Ha3biBalOT TOKOM  MNOMIHOTO  OTK/AOHEHWA WM HaNpseHMem  MOJIHOTO  OTK/OHEeHMWsA
3/1eKTPOM3MEpPUTENbHOrO Npubopa?

Kakum 06pa3om BKAOYAOT ammnepmeTp W BONIbTMETP B 3/1IEKTPUYECKYIO LeNb ANA U3MEPEeHUA ToKa U




Koa
KOMMeTeHuMn

NHAMKaTOp AOCTUNKEHMSA
KoMMeTeHU MM

OueHouHble cpeacTsa

HanpsxeHna? MpoaeMOHCTPUPYINTE HaBbIKW BKAKOYEHNUA 3TUX NPUOOPOB B 3/IEKTPUYECKYIO Lienb.

Y70 TaKkoe WyHT? 1N Yero 1 Kak oH ncnonbyetca? MNpoaemMoHCTpUpPYTe NCNONb30BAHME LWYHTA.

Yto Takoe pobaBovyHOe compoTuBAeHMe? [nA 4Yero M Kak OHO wucnonb3yetca? [poaemMoHCTpupyiTte
ncnosib3oBaHMe J0H6aBOYHOTO CONPOTUBAEHUSA.

MpoAeMOoHCTPUPYITE BO3MOXHOCTb NpUMeHeHus cpeabl Microsoft Excel (unn gpyron cpeppbl) gns
06paboTKKN IKCMEPUMEHTA/IbHbIX AAHHbIX.

Kak B gaHHOM paboTe MUHUMU3UPYETCA NOrPELIHOCTb SKCNEPUMEHTA/IbHbBIX AAHHbIX?

Ne 28 «OnpeaeneHne NHAYKTUBHOCTU KaTyLWKN MU MarHUTHON NPOHULLAEMOCTM pEePPOMArHMTHOro Tena»

1. Kakve npubopbl nNpuMMeHAAUCb B JaHHOW pabote A4na onpeaenvMs napameTpPoB MOCTOAHHOIO W
nepemMeHHOro Toka?

2. Monyumte dopmyny ANA pacyeTa MOJIHOTO COMPOTUBAEHMA LLENU NMEPEeMEHHOro ToKa, UCMo/b3yeMol B
AaHHoI paboTe (MM NpeacTaBNeHHOW NpenoaaBaTesiem).

3. Kak onpegensnacb WMHAYKTUBHOCTb KaTylWKWM B JaHHOM pabote? Kakum ewe cnocobom MOXKHO
onpeaennTb UHAYKTUBHOCTb?

4. TlpoAeMOHCTPUPYUTE BO3MOMKHOCTb NpuMeHeHusa cpeabl Microsoft Excel (wau apyroi cpegpl) ana
06paboTKKN 3KCNEPUMEHTANbHbIX AAHHbIX.

10 cemecTp

Ne 32 «OnpeaeneHve pagnyca KpUBM3HbI IMH3bI M MOAOCHI NPOMYCKaHUA CBETOOUIbTPA C MOMOLLLbIO KoAel,

HbloTOHa»

1. Kak obbsacHaeTca nossaeHue Kosnew, HoloToHa?

2. Monyunte dopmynbl ans pacyeTa PpaanycoB TEMHbIX U CBET/IbIX Kosel, HbioToHa.
3. MNonyumte dopmyny Ana onpeneneHns pagnyca KPUBM3HbI IMH3bI.
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4, Kaks AaHHOﬁ pa60Te MUHUMU3NPYETCA NOTPEeLHOCTb 3KCNEPUMEHTA/IbHbIX ,D,aHHbIX?

Ne 34 «OnpeaeneHne gnHbI CBETOBOM BOJ/IHbI U XapaKTEPUCTUK AUOPAKLLMOHHOM peLleTKmU»

1. KakoBbl NapameTpbl U XapaKTEPUCTUKN ANPPAKLMOHHON PeLLeTKM, NPUMEHAEMON B IKCNepUMeHTe?

2. Monyunte dopmyny onsa onpeseneHus OAuHbI CBETOBOM BOMHbI NpU AndpakuMmM Ha AMOPaKLLUMOHHOM
pelleTKe.

3. KakoBO npakTuyeckoe npumeHeHue AndpaKkLMOHHbIX PeLeToK?

4. Kak B faHHOM paboTe MUMHUMMU3MPYETCA NOMPELLHOCTb SKCMNEPUMEHTA/IbHBIX AaHHbIX?

Ne 35 «OnpeaeneHne KOHLEHTPaUUN PacTBOPOB Caxapa W MOCTOAHHOW BPaLLLEHUA»

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

MosicHWUTE YCTPOMCTBO M NPUHLMMN AENCTBMA NOYTEHEBOIO CaxapnumeTpa

Kak B gaHHOM paboTe MUHUMUN3NPYETCA NOrPeLIHOCTb SKCNEePUMEHTA/IbHbIX SAHHbIX?

PwnNPE

Ne 36 «CHATHe BOJ/IbTaMMNEPHbIX XapPaKTEPUCTUK d)OTOa}'IeMeHTa nonpeageneHne ero 4YyBCtBUTE/IbHOCTU»

MpoaHanusupyiTe nonyyYeHHble B NabopaTtopHoi pabote BAX

Kak onpegensetcsa noctosiHHas MnaHKa B LaHHOM aKcnepumeHTe?

Kak B AaHHOI paboTe MUHUMMU3NPYETCA NOrPELHOCTb IKCNEPUMEHTAIbHbIX AAHHbIX?

Kak B AaHHOI paboTe paccymTbiBaeTCA NOrPeLHoCTb onpeaeneHna NocToAHHOM MaaHKa?
MpoaeMOHCTPUPYITE BO3MOMKHOCTb MpuMMeHeHua cpeabl Microsoft Excel (unu gpyroi cpegbl) ans
06paboTKM IKCNEPUMEHTA/IbHbIX AAHHbIX.

ukhwnN e

Ne 41 «MccnepoBaHue BO3bYKAEHMA aTOMOB rasa»
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N

O6bACHUTE NPUHLMN onpeseneHns BO30YKAEHHbIX COCTOAHMIA aTOMOB ra3a B IKCNepPUMEHTE?

MoAcHUTE NPUHLMN PaboTbl SNEKTPOHHOM Namnbl

B KakoM gMana3oHe 3/1EeKTPOMArHUTHBIX BOJIH NEXWUT U3NydYeHMe BO3DOYKAEHHbIX aTOMOB NAapoB PTYTU U
noyemy?

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

Ne 42 «OnpeaeneHue rnaBHbIX KBaHTOBbIX YMcen BO36YAeHHbIX COCTOAHWI aToMa BoAopoAa»

w

MoACHUTE YCTPOMCTBO M NPUHLMN PaboTbl CNEKTPOCKONA, UCMOJIb3yeMOro B AaHHOM paboTte

Monyunte dopmyny ons onpesenvHUA TNaBHbIX KBAHTOBbIX YMcen BO3OY)KAEHHbIX COCTOSHMIA aToma
BOAOPOAA M APYTUX BOAOPOAONOL06HbIX aTOMOB

Y710 HasbIBaeTCA FPaAynMpPOBOYHbIM rpaduKkom?

MpoAeMOHCTPUPYITE BO3MOXHOCTb NpUMeHeHus cpedbl Microsoft Excel (unam agpyron cpeppbl) gns
06paboTKKN IKCNEPUMEHTANbHbIX AAHHbIX

Ne 51 «WM3yyeHne 3aKOHOMEpPHOCTEW O-pacnasa»

vk wnN e

Y710 TaKoe aKTUBHOCTb PAaAMOAKTUBHOIO 3/1IEMEHTA, €€ BblYUCNEHNE U e4UHULLbI U3MEPEHMUS.

B uem coctouT 3aKkoH leirepa - Hettona?

KaK oueHWTb 3HEPIULO a - YacTULLbI?

YCTpOCTBO M NpUHLMN paboTbl cdeTunKa lelirepa-Mionnepa.

MpoAeMOHCTPUPYITE BO3MOMHOCTb NpUMeHeHus cpeabl Microsoft Excel (uan agpyron cpeppl) gns
06paboTKM IKCMEePUMEHTAbHbIX AAHHbIX

Ne 53 «OnpegeneHre MakCUMaibHOM 3HepPrMu B-4acTul, v MAeHTUPUKaAUMA PaANOAKTUBHBIX MPenapaTos»

1.
2.

Kakune 1M3BecTHbl pasHoBUAHOCTM 6eTa-pacnaga? Kakas U3 HUX UCCneayeTca B AaHHOM 3KCNepumeHTe?
B Kakux gnanasoHax Haxo4aTca nepuodbl Nosypacnaaa u aHeprumn 6eta- pacnaga NnpUpPoAHbIX
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pPaANOHYKANA0B?

KakoBbl OCHOBHble 0COBEHHOCTM B3aMMOAENCTBMA BeTa-4acTuL, C BELW,ECTBOM?

4. TpoAeMOHCTPUpPYITE BO3SMOXKHOCTb NpuMeHeHuA cpeabl Microsoft Excel (unu apyroi cpeabl) ana
06paboTKKN IKCNEepPUMEHTA/IbHbIX AaHHbIX

w

MK2:CnocobeH Ha ocHoBe

COBpeMeHHbIX TeXHONOoruit paspabartbiBaTb U peann3oBbiBaTb meToguyeckoe obecnedyeHmne yuebHbIX GUIMUECKUX AUCLUMNINH

MK-2.1

AHanM3npyeT aKTya lbHblA YPOBEHb
NOAroTOBKN 0OYYaIOLMXCA NO
dU3MYECKMM ANCUMUNANHAM,
onpeaenseT 30Hy uUx baunxkaliwero
pa3BuTUA

MepeueHb TeopeTUUECKMX BOMPOCOB K 334eTy ( 9 cemecTp):

1. KuHemaTuKa nocTynatesibHOro AsukeHud. MoHATUE paanyc-BeKTopa, CKOPOCTM U yCKopeHua. HavanbHble
ycnosua. Mpamasa n obpaTHas 3a43aum MexaHuKu.

2. [BUXeHMe Mo OKPYMKHOCTU. YroN NoBOPOTa, Yr/10BasA CKOPOCTb U yrioBoe yckopeHune. CBA3b Yr/0BbIX U
NIMHENHbIX BEJIMYUH.

3. KpuBoauHeiHoe ABWMKeHWe. TaHreHumanbHOE M HOpMasbHOe ycKopeHue. MonHoe yckopeHue. Yron
MeX4y CKOPOCTbIO U YCKOPEHUEM.

4. NHepumanbHble cuctembl oTcyeTa. MNOHATME CuAbl, MacCbl U UMNYy/bca. OCHOBHOM 3aKOH ANHAMUKHN
NOCTYynaTe/ibHOro ABUXXEHNA.

5. MomeHT mmMmnynbCa U MOMEHT CWUNbl OTHOCUTE/SIbHO TOYKMWU. OcHoBHoOe ypaBHeHNE AWUHAMUKUN
BpawaTenbHOro AsnxeHuAa.

6. BpalleHWe BOKpPYr HenoAsu:KHoW och. MOMEHT MHepuMK. PacyeT MOMEHTOB MHEPUMWU MPOCTbIX Ten.
Teopema LtenHepa.

7. 3aKoHbl COXpPAaHEHMA B MexaHMKe. 3aMKHyTada cucTema. 3aKOHbl COXPAHEHWs MMMNYyAbCa M MOMEHTA
MMMYNbCa.

8. PaboTta 1 mowHOCTb. KMHEeTUYeCKas aHeprua NOCTyNnaTeNbHOrO U BPaLLATe/IbHOTO ABUMKEHWS.

9. KoHcepBaTuBHble cuAbl. MoTEHLMANbHAA SHEPTUA. 3aKOH COXPAHEHWUA NONHOM MEXaHUYECKOW IHEPTUM.

10. [Ba cnocoba onucaHus B3aumogencTeus. [BUMKEHWE 4YacTuLbl B O4HOMEPHOM CTALMOHApPHOM Mone.
CBsi3b MeXKAY CUIOMN U NOTEHLMAIbHON SHEPTUEN.

11. FapmoHuyeckme KonebaHusA. AMNAUTYAa, YacToTa, HavanbHaa dasa. MatemaTuueckuii U GpuUsnYeckuii
MaATHUK. DHEePrna rapMoHMYECKnX KoebaHni.

12. 3atyxatowme KonebaHUA. XapaKTepPUCTUKN 3aTyXaHMA. DHEPrua 3aTyxatlolmx KonebaHuni.
13. O6uwee noHATUE O BOMHAX. XapaKTePUCTMKM Beryuieit BoaHbl. BoAHOBOE ypaBHEHWe NAOCKO BOHbI.
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14. HanorkeHwue ynpyrux BonH. Ctoayas BosHa 1 ee ocobeHHocTU. KonebaHne HaTAHYTON CTPYHbI.

15. Noctynatbl diiHWTeNHA. 3ameaneHne BpemeHU. JIOpeHLEeBO COKpallleHMe ANUHblL. PensTuBMCTCKUE
MHBapuaHTbl. MHTepBan.

16. PenatusBuctcknini mmnynabc. CBA3b MaccCbl, 3HEPrUM M UMMYAbCA YacTULbl. IHEpPrus MNoKoA. 3aKoHbI
COXpaHeHUA NpU PeNATUBUCTCKUX CKOPOCTAX.

17. Makpocuctema. MMKPOCOCTOAHUE M MAKPOCOCTOAHWE cucTembl. CTaTUcTUYeckuin nogxon. MoHsaTue
BEPOATHOCTU U CPeAHEN BE/IMUYMHDI.

18. dyHKumA pacnpeaeneHus ciyyaliHol BennUmnHbl. PacnpegeneHme MoieKy no npoeKkLmusam CKopocTei.
19. PacnpepgeneHne mosekyn No Moaynto ckopoctu. Hambonee BeposaTHas, CpeaHAn U CpeaHeKBaAPaTUYHANA
CKOpPOCTH.

20. Mogenb maeanbHoro rasa. [JasneHve uM TemnepaTypa C TOYKM 3PEHUA MOJIEKYNSAPHO-KMHETUYECKON
Teopuu. YpaBHeHne COCTOAHMA naeanbHOro rasa.

21. PacnpepeneHne MONEKYN MAEaNbHOrO rasa no BbiCOTe B Nose TaAxecTu 3eman. bBapomeTtpuyeckas
dopmyna.

22. MoHATMe cTeneHei cBObOAbl MoseKynbl. TeopemMa O paBHOpacnpeseneHUM SHEpPruM Mo CTeneHaAM
cBobogpl.

23. BHyTpeHHAs sHeprua Kak GyHKUUA COCTOAHUA cucTeMbl. MNepBoe Hayano TepMoaANHAMUKM.

24. Paborta Kak dyHKUMA npoLecca. M30Xxopuyecknii, M13obapuueckuini n M3oTepMmnIYecKmii NPOoLLECCHI.

25. TMoHATMe TennoemKocTU. Ten10eMKoCTb NPU N30X0PUYECKOM U M3obapuyeckom npoueccax. MoctoaHHas
agnabaTbl.

26. AgmabaTnyeckuin npouecc. [llepBoe Hayano TepmoAMHAMUKM AN  aAnabaTuyeckoro npotecca.
YpasHeHwue lNyaccoHa.

27. Uuknuuecknin npouecc. KoadpdpuumeHT nonesHoro AenCTBuA TennoBOM MallMHbl. BTopoe Havano
TepmoauHamukn. dopmynmposku Knaysumyca n KenbsuHa.

28. Mpobnema HeOHPATUMOCTU TEMIOBbIX MPOLLECCOB. IHTPONUSA CUCTEMDI U ee CBOMCTBA. Teopema HepHcra.
29. OcHoBHOE YpaBHEHWE TEPMOOUHAMMKU. DHTPONUA MAaeanbHOro rasa. MameHeHue 3sHTponuu npwu
nsonpoueccax.

30. Uukn KapHo. Teopema KapHo. TepmoamMHamuuyecKas LWKana Temnepatyp. TpoiHaa To4YKa BOAbl Kak
penepHas TOYKa.

31. CratucTMyeckuit Bec MaKpococTosiHuA. CyTb HeobpaTUmMocTU. CTaTUCTUYECKUIM CMbICA 3HTPOMUW.
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®opmyna bonbumana.

32. TpaHWuUbl MPUMEHMMOCTM MOZLENW WAeanbHOro rasa. YpaBHeHue BaH-gep-Baanbca. M3oTepmbl
peanbHOro rasa.

33. Cuabl B3auMmoAeincTBusa B npupoade. DNeKTpocTaTudeckoe nosie. 3akoH KynoHa. Hanps»KeHHOCTb
3/IeKTpoCcTaTMyecKoro nosas. NpuHuun cynepnosunuymn.

34. Cunosble nMHU. MOTOK BEKTOPA HaNpPsAXEHHOCTU 3NeKTpocTaTnyeckoro noas. Teopema lMaycca.

35. MoteHuman. Teopema 0 UMPKYAALUN BEKTOPA HANPAXKEHHOCTU SNEKTPoCcTaTUYeckoro nos. CBaAsb mexay
HaNPAKEHHOCTbIO M NOTEHLMANOM.

36. dneKktpoemkocTb. KoHaeHcaTopbl. CoeguHEHWEe KOHAEHCATOPOB. DHEPrus  KoHAeHcaTopa. JHeprus
3NEeKTpUYEeCcKoro nons.

37. SneKTpuyeckuii Tok. NAOTHOCTb TOKa. YpaBHeHME HenpepbiBHOCTU. 3aKoH OmMa B anddepeHumanbHoM
dopme.

38. ConpoTusneHue NpoBoAHUKOB. CTOPOHHME cuabl. 3akoH  Oma B UHTerpasbHoi popme.

39. Npasuna Kupxroda aaa pacyeTa pas3BeTBAEHHbIX Lienein. MoWHOCTb TOKA. 3aKoH Jxoyns-/leHua.

40. EavHaa npupopa 3/IEKTPUYECKOro M MarHuTHoro nosda. lMone asukyweroca 3apsga. MpuHumMn
Cynepnosuumm MarHUTHbIX nosei. 3akoH buo-Casapa.

41. TOTOK M UMPKYNALMSA BEKTOPA MHAYKLUMM MarHUTHOro nons. Teopema lFaycca u Teopema 0 UMPKYASALMN.
42. Cuna NlopeHua. Cuna Amnepa.

43. 3aKOoH 3/1eKTpoOMarHuTHoM uHAyKunn dapagen. Mpasuno JleHua. BuxpeBoe aneKkTpruyecKoe nose.

44. fiBneHve camoUHAYKUMWN. MHAYKTUBHOCTb. JHEPrus KOHTYpa C TOKOM. IHEprMa MarHMTHOro noss.

45. dnekTpuyeckoe nose B BewectBe. MonApusauma AUINEKTPUKA. BEKTOP 3/M1EKTPUYECKOTO CMELLEHUS.
[OuanexkTpuyeckan NpoHMLAEeMOCTb BelecTBa.

46. MarHuTHoe nosie B BellecTBe. HamarHuMyeHHocTb. HanpseHHOCTb MarHWTHOro nonsd. MarHuTHas
NPOHMLAEMOCTb BellecTBa. DeppomMarHeTUKM.

IlepedeHb BOMPOCOB K 32a4€TY (1o cemecrp):
1. I'Ipep,CKasaHme CyuwLeCcTtBOBaHMA 3/TEKTPOMATHUTHbLIX BOJIH.
2. 3I'IeKTpOMaI'HI/ITHbIe BO/IHbI. BonHoBOE YpaBHEHUE. CsolicTBa INNEKTPOMArHNTHbIX BOJIH.
3. MNnockas S/IEKTPOMArHnTHAaA BOJIHA WU €€ OCHOBHblIE XapPaKTePUCTUKMN. 3Hepl'l/lf-| n  mmMmnynabcC
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3NEKTPOMArHUTHOM BOJIHBI.

4, EcTecTBEHHbI W MNOAAPU30BaHHbLIA cBeT. CTeneHb MNOAAPU3ALUM NIMHENHO NONAPU3OBAHHOIO CBETA.
3akoH Mantoca.

5. Monapusauusa npu oTpaxkeHUM M NPesoMIEHUUM CBETa Ha rpaHuue pasgena AW3/IeKTPUKOB. Yron
Bptoctepa. [iBoiHOe nyyenpesiomaeHue.

6. Cnocobbl nonApusaLmMmn ecTecTBeHHOro ceeta. Mpusama Hukons. BpalleHue NaoCKoCTM NonspusaLUmum ceeTa
NPWY NPOXOXKAEHUN Yepes3 ONTUYECKU aKTUBHYIO cpeay.

7. LWKana aneKTpOMarHuTHbIX BoJIH. OCOBEHHOCTM OMTUYECKOro AmanasoHa. okasatenb nNpenomaeHus
cpeapl.

8. KorepeHTHble BO/HbL. WHTepdepeHumMa CcBeTOBbIX BOJIH. CNOXEHWEe WHTEHCUMBHOCTEM B C/yvae
HEKOTePEHTHbIX U KOrepeHTHbIX KonebaHui.

9. OnTnyeckas pasHOCTb xoza. CBsA3b ONTMYECKOM PA3HOCTM XO4a ABYX BOJIH C PasHOCTblO $a3 mexay
HUMUW. YCNOBUA MAKCUMyMa N MUHUMYMA.

10. Cxema HOHra ansa HabntoaeHUsa uHTepdepeHLMM. BpeMeHHan 1 NPOCTPAaHCTBEHHAA KOFrePEHTHOCTb.

11. WNHTepdepeHuUms B TOHKMX NneHKax. HabaogeHne konel, HoloTOHa B OTPaXKEHHOM M NPOX0AALLEM CBETE.
12. Asnenue andpakuuun. Qudpakumns GpeHensa u PpayHrodpepa. NMpuHumn MNoireHca-PpeHens.

13. Andpakuus OpeHens Ha Kpyrnom oTeBepcTuu. 30Hbl PpeHena. Tpaduyeckuii meTon, CNOXKeHUs
amnAnTyAa,.

14. Andpakuus PpayHrodepa Ha Y3KOW NPSAMOAUHENHOW wWenn. [OudpakuMOHHAA pelleTka Kak
COBOKYMHOCTb KOHEYHOTO YNCAA LLENeN.

15. Tennosoe nsnyyeHune Tena. 3akoH CredpaHa-bonbLmaHa. 3aKoH cmelleHna BuHa. MTunoTtesa MnaHka.

16. doTtoaddeKT. 3akoHbl CTonetosa. Popmyna IMHLWTENRHA.

17. ®otoHbl. laBneHune ceeta. KopnyckynAapHO-BONHOBOM Ayav3m CBeTa.

18. PaccesiHue ¢poToHa Ha cBob6oAHOM aneKTpoHe. dopmyna KomnToHa.

19. BonHoBble CBOMCTBA YacTuL, [1MHA BOAHbI Ae bpoinsa. IKcnepnmeHTaibHble NOATBEPKAEHWA TMMNOTE3bI
oe bponns.

20. MpuHuun HeonpegeneHHoctn. CoOOTHOWeEHWe HeonpeaeneHHocTell [eiseHbepra. OcobeHHOCTU
npoLecca N3MepeHus B KBAaHTOBOM MeXaHUKe.

21. ®dusnuyeckoe wucCToNKOBaHME BOMH e bpoina. BosHoBasa ¢yHKUMA M ee cBOKMCTBA. [MOTHOCTb
BEPOATHOCTM OBHapPYKEHUA YacTULbI.

22. OcHOBHan 33Ja4ya KBAaHTOBOM MexaHWKW. HecTauMoHapHoe 1 cTauMoHapHoe ypaBHeHue LpéaunHrepa.
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23. Yactmua B ogHOMEpPHON BECKOHEYHOW MPAMOYro/bHOM MoTeHuManbHoW fAme. KBaHTOBaHWE 3Hepruu.
CobcTBEHHbIE GYHKLMM COCTOAHUSA YaCTULLbI.

24. TpoxoxKaeHue YacTuLbl Yepes NoTeHUnanbHbin bapbep. TyHHeNbHbIN 3bdeKT.

25. KBaHTOBbIN rapMOHUYECKUIA OCLUANATOP.

26. MnaHeTapHaa moaenb atoma. MNoctynatbl bopa. KBaHTOBaHWE 3HEpPrMM BOAOPOAONOA06HON CUCTEMBI.
27. WN3nyyeHme BoaopoaonogobHbix cuctem. CneKkTpasibHble cepun atoma Boaopoaa. O6obuieHHas
dopmyna banbmepa.

28. CneKTpbl MHOrO3/1EKTPOHHbIX aTOMOB. 3aKOH Mo3nu.

29. YpasHeHwue LLlpeamHrepa ana atoma Bogopoaa. KBaHToBaHWE MOMeHTa UMNyabca. Npasuaa otbopa.

30. CnuH snekTpoHa. KBaHTOBble 4WC/Aa, OMUCLIBAOWIME COCTOSIHUE 3NEKTPOHa B atome. KpaTHOCTb
BbIPOXKAEHMA SIHEPreTUYeckux yposHen. MpuHumn Mayau.

31. MpWHLMN TOXAECTBEHHOCTU OAMHAKOBBIX YacTUL, 5030HbI U pepmuoHbl. KBaHTOBbIE pacnpeseneHms.
32. CBobOAHbIE 9N1EKTPOHDbI B MeTanne. IHeprna Pepmu. 30HHaA Teopusa TBEPAbIX Te.

33. 3neKTponpoBOAHOCTb METANIOB M NOJYNPOBOAHUKOB. CBEPXNPOBOAMMOCTD.

34. fABneHue pagMoaKTMBHOCTU. OCHOBHOM 3aKOH PaAMOAKTMBHOrO pacnaaa. MNoctoaHHana pacnaga. Nepuog,
nosypacnaga.

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

36. Macca 1 3Heprusa cBaA3W aTOMHOroO Agpa. 3aBUCUMOCTb YAE/NbHOW 3HEPTUst CBA3M OT MACCOBOro Ymncna.
Ob6osio4eyHas mogenb agpa.

37. ApepHble peakumn. dHeprus peakumn. Peakumm AeneHunsa U cMHTe3a saaep.

38. PaamoakTMBHble pAgbl. OCHOBHblE 3aKOHOMEPHOCTU O-M3Ny4YeHUus agep. AnvHa cBobogHoro npobera
0-4acTumL,.

39. Tpwu Buaa B-pacnaga. IHepreTMHecKnin cnekTp B-yactuu,. HelTpuHo.

40. OcobeHHOCTU Y-u3nyyeHus saep. NpoxoxaeHune y-KBaHTOB Yepes BeLLecTBO.

41. KnaccuduKaums snemeHTapHbIX YacTuu,. JlenToHbl. JIeNTOHHbIN 3apsa.

AnpoHbl. BaproHHbIN 3apAaa. KBapkoBas Moaenb afpoHOB.

MK-2.2

PelwaeT Ha 0CHOBE COBPEMEHHbIX
06pasoBaTe/IbHbIX TEXHOOMMN
3334 No NNaHMPOBaHUIO,
pa3paboTke 1 peannsaymm

MpumepHbIi NepeyeHb NPaAKTUYECKUX 3a4aHUMK

1 cemecTp
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nporpamm y4ebHbix GU3NYECKMX
ANCUMNANH

3apaHue 1.TouKka ABMXKETCA B NNOCKOCTM XOY MO 3aKOHY: x =—2t;y =4t(1—t). HaiT ypaBHeHwWe TpaeKTopuu

y = f(X) uu306pasntb ee rpadmueckn; sektop ckopoct V1 yckopeHus 8 B 3aBUCMMOCTU OT

BPEMEHU; MOMEHT BPEMEHM to, B KOTOPbIN BEKTOP YCKOPEHUA 8 COCTaBAAET yro Ti/4 ¢ BEeKTOPOM CKOPOCTM

V .Otsem: y=—x*-2x; V=-2i +4(1-2t)j, a=-8],%=0,75c.
3apaHue 2. Tenlo BpaLL@eTCA BOKPYr HEMOABWMXHOM OCK NO 3aKOHY ¢ =2+4-t—2-t%. Halttn: 1) cpegHee
3HaYeHUe Yri10BOIN CKOPOCTH <a,> 3a NPOMEKYTOK BpemeHu oT t=0 4,0 0CTaHOBKM; 2) Yr/I0BYIO CKOPOCTb Tesa

B MOMeHT BpemeHu t=0,25 c; 3) HopmanbHOEe YCKOpeHUe TOYKN, HaxoAALencs Ha paccTosHM 1 M OT ocK
BPALLEHUA B TOT Ke MOMEHT BpemeHu. OTBeT: 2paa/c; 3 paa/c; 9 m/c’.

3apaHue 3. LLlap maccoit m;=4Kr ABUKeTCA CO CKOPOCTbIo V=5 M/C 1 CTaNKMBaEeTCA C LIapoOM Macco m, =6 Kr,
KOTOPbI ABUMKETCA eMy HaBCTpeyy co ckopocTbio V,=2 m/c. OnpeaennTte CKOPOCTU Wapos noce yaapa. Yaap
cyMTaTh abCONOTHO YNPYrUMm, NPAMbIM U LieHTpanbHbiM. OTBeT: 3,4 m/c, 3,6 m/c.

3apaHue 4. Ban B BMAE CNAOWHOIO UMAMHAPa Maccoit my=10 Kr HacaxeH Ha ropu3oHTasIbHyto ocb. Ha
UUMAMHAP HAaMOTaH LWHYP, K CBOBOAHOMY KOHLLY KOTOPOro NoABeLLeHa rMpsa Maccoli  m,=2 Kr. C Kakum
ycKopeHueMm ByJeT OnycKaTbCA MUpsA, eCK ee NPefoCcTaBUTb camoit cebe? OTeeT: 2,8 m/c’.

3apaHue 5. Onpeaenntb Nepmnoa, 4actToTy M HauyasbHyo ¢asy KonebaHNt TOUKKU, OBUKYLLENCA N0 YPaBHEHMIO:
. -1
x=A-sin a)(t+r) roe w=2,5m ¢, t=0,4 ¢,A=0,02 m. KakoBa CKOpPOCTb TOYKN B MOMeHT BpemeHu 0,8 c. OTBeT:

T=0,8¢c; v=1,25 ¢ *; V=0,157 m/c.

3apgaHue 6. HallamTe ans razoobpa3HOro asoTa Temneparypy, Npy KOTOPOM CKOPOCTAM MoaeKyA v, = 300 m/c
n v, = 600 M/C COOTBETCTBYIOT OAMHAKOBbIE 3HaYeHUa GyHKUMM pacnpeaeneHna Makcesenna f(V). Otser:

_ MOV =) g,
akIn(v, /V,)

3apaHue 7. VigeanbHbl ABYXaTOMHbIM ra3 o6bemom 5 1 1 gaBieHnem 10° Na M30XOPMYECKN Harpenu, B
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pe3yabTaTe Yero cpeaHAA KMHETUYECKaa IHeprna ero moaekyn yseandunnacb ot 0,0796 aB go 0,0923 3B. Ha
CKO/IbKO MPpW 3TOM U3MEHUTLCA AaB/eHUe ra3a? B ganbHelwem ras usoTepMmYeckn pacliMpunm oo
HayanbHOro AasneHua. Onpegennte ob6bem rasa B KoHue npouecca. OTBeT: ysenmuntca Ha 0,16 MMa; 5,8 1.

3apgaHue 8. Onpeaennte KO3POUUMEHT TENIONPOBOAHOCTU A a30Ta, eCnr KOIPOULMEHT AMHAMUYECKOMN
BA3KOCTU N AJ/19 HEro npu Tex e ycnosuax paseH 10 mkMa-c. Otset: A=7,42 mB1/m-K.

3apaHue 9. 12 r a3oTa Haxo4AaTcA B 3aKpPbITOM cocyge ob6bemom 2 n npu Temnepatype 109C. Nocne
HarpeBaHuA AaBNeHue B cocye cTano paBHo 10*mm.pT.cT. Kakoe KonnuecTso Tenna 66110 COOBLLEHO rasy
npu HarpesaHun? OTBeT: 4,1-10° Ox.

3agaHue 10. Cmewann Bogy maccon m,=5kr npu temnepatype T,=280 K c Bo0 maccoit m,=8Kr npwu
Temnepatype T, =350 K. HaiiTtu: 1) Temnepatypy 6 cmecu; 2) usmeHeHue AS sHTponuUu, Nnpomcxoasiiee npm
cmewmBanmn.  OtseT: 323 K; 0,3 kx/K.

3apaHue 11. ToveuHble 3apaabl q:=10 HKA u g,=-20 HKn HaxoaATCcA B BO34yXe Ha pacctoaHnm 10 cm gpyr ot
apyra. OnpeaennTtb HaNPAXKEHHOCTb NOA B TOYKE A, yA3a/IeHHOM Ha paccTosiHMe 6 CM OT NepBoro 1 Ha 8 cm oT
BTOpPOro. Kak U3ameHUTCA NoTeHLManbHaA SHEPTUA B3aMMOAENCTBUA 3apAL0B, ECIN NepeMeCcTUTb BTOPO
3apAg, B 3Ty TOUKY? KaKyto A5 3TOro Hy»KHO coBepwmnTb paboTty? OTteeT: 37,6 KB/m; 12 MKK.

3apaHue 12. Tpu NNOCKUX BO3AYLUHbIX KOHAEHcaTopa ¢ emKocTAMMU Ci=1,5mKD, C,=7 MKD, C3=2 mKD
coeauHeHbl Nnocaeano0BaTeIbHO U NPUCOeaUHEHbl K UCTOYHMKY TOKA. Npu 3TOM 3apaa BTOPOro KOHAeHcaTopa
paseH 14-10™ Kn. a) Halitu sHepruto aToli 6atapeun. 6) He oTKto4YaA MCTOYHMKA TOKa OT baTapeu
KOHAEHCATOPOB, Pa3ABMraloT NAACTUHbI TPETbero KOHAEHCATopa, yBeIMYMBaAA PacCTOAHME MeXKAY HUMK B 2
pasa. HailTu nsmeHeHne eMKocTu U 3apsaaa 6atapeun. Oteet: 490 mA, 0,21 mKkd, 0,4 mKn.

3apaHue 13. 1sa snemenTa (€,=1,2B,r; =0,1 0Om, €,=0,9 B, r, =0,3 Om) coeanHeHbl 0AHOUMEHHbIMMN
nontocamu. ConpotmsneHme R coeanHUTENbHbIX NPoBOAOB paBHo 0,2 Om. OnpeaenvTtb cuay TOKa B uenn |




Koa
KOMMeTeHuMn

NHAMKaTOp AOCTUNKEHMSA
KoMMeTeHU MM

OueHouHble cpeacTsa

M Pa3HOCTb NOTEHLMAOB HA 3aXXMMAX KaXXaoro ncrouyHuka. Oreet: 0,5 A; 1,15 B; 1,05 B.

3apaHue 14. Kpyrosoit BUTOK pagnycom R=15,0 cm pacnonoeH oTHOCUTeIbHO 6ECKOHEYHO AJIMHHOrO
NpoBO/Aa TakK, YTO ero NAOCKOCTb NapannesnbHa nposoay. NepneHanKynap, BOCCTAHOBAEHHbIN Ha MPOBOA 13
LLeHTpa BUTKA, ABAAETCA HOPMA/bIO K NJOCKOCTM BUTKA. Cnuaa ToKa B npoBoae 1;=5A, cmna ToKa B BUTKE TOKMU
[,=1A. PaccTonHMe OT LueHTpa BUTKa A0 npoBoaa d=20 cm. Onpeaenmte MarHUTHYIO MHAYKUMIO B LEHTPE
BUTKa. OTBeT: Bo=6,5mMKTA.

3apanue 15. MNpoBogAwmMi NNOCKMIA KOHTYP, MMetowmii Gopmy OKpY*KHOCTK paauyca r = 0,05 m nomelleH B
OAHOPOAHOE MAarHMTHOE Nose TakK, YTO IMHUN MAarHUTHOM MHAYKLUUKW NOAA HanpasaeHbl NepreHauKyAapHoO
NIOCKOCTM KOHTYpa. ConpoTuBieHne KoHTYypa R =5 OM. MarHUTHaa MHAYKLUMA MEHAETCA Mo 3aKoHy B = kt,
rae k=0,2 Tn/c. Onpegenute: a) 3.4,.C. UHAYKLUMW, BO3HUKAIOLLYIO B 3TOM KOHTYpE; 6) CUAY MHOYKUMOHHOTO
TOKa; B) 3apA4, KOTOPbIV NPOTEYET MO KOHTYPY 3a nepsble 5 cekyHa nameHeHua nons. OteeT: 1,6 mB; 0,3 MA;
1,6 mKn.

3apaHue 16. KaTywka HamoTaHa meZHbIM NpoBogom guameTpom d=0,2 mm ¢ obuiel anmHomn [=314 m u
MMeeT MHAYKTUBHOCTb L=0,5 . OnpeaenvTtb CONpPoTMBAEHME KaTyLWKK: 1) B Lenn NnocToSHHOTO TOKa; 2) B
Lenu nepeMeHHOro Toka ¢ Yactoton v=50 'u. OTeeT: R=160 Om; R=224 Om.

2 cemecTp

3apaHue 17. B onbiTe KOHra cTeKNAHHAA NAACTUHKA TOMILUMHOM B 2 CM NOMELLLAeTCs Ha NyTW O4HOro U3
UHTepdepupyroWmMX nyden nepneHaAnKyAapHo nydy. Ha CKonbKo MOryT OTAMYaTbCA APYr OT ApYyra 3HAYeHuA
rnokKasaTtens NPesoMIeHUs B PA3/INYHbIX MeCTax NNaCTUHKMK, YTOObI U3MEHEHWE PAa3HOCTU X043 OT 3TOM
HEeoAHOPOAHOCTUN He npeBbiwano 1 Mkm? OTBeT: A<n=5-10".

3apaHue 18. |-|y‘-IOK 6enoro ceeTa nagaet Hopma/JibHO K NOBEPXHOCTU CTEK/IAHHOM NAACTUHKMU TOJ'ILIJ,VIHOﬁ
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d=0,5 MmKMm, HaxoasLLelicsa B Bo3ayxe. Mokasatenb npenomneHus ctekna n=1,5. B pesynbtate nHTepdpepeHLnn
WMHTEHCMBHOCTb HEKOTOPbIX BOJIH, O/IMHbI KOTOPbIX EXKAT B Npeaenax suanmoro cnektpa (ot 400 go 700 Hm),
ycuanBaeTca npu oTpaxkeHuu. Onpegennte gamHol 3Tnx BoaH. OteeT: 0,6 mkm4 0,43 MKMm.

3apaHue 19. Nnockas BonHa (A=0,5MKm) nagaeT HOPMaabHO Ha AMadparmy C Kpyribim OTBEPCTUEM
anameTpom 1,0 cm. Ha KaKoM pacCTOAHMM OT OTBEPCTUS Ha €ro OCU A0JIKHA HaX0AUTbCA TOYKa HabogeHus,
yTObbI OTBEPCTUE OTKPbLIBANO: 1) 0aHY 30HY PpeHento; 2) aAse 30HbI DpeHens? OTeeT: 50; 25 m.

3apaHue 20. HaillTv HanboNbLWNM NOPALOK CNEKTPa ANA KENTOW NMHUM HATPUA C AJIMHOM BOSIHbI A=589 HMm,
€C/IM NOCTOAHHAA AMdpaKkUMOHHON pewweTkn d=2MKm. CKOJIbKO BCErO MaKCMMyMOB AaeT 3Ta peweTtKka? Mog,
KaKuMm yrnom ¢ HabogaeTca nocnegHuii makeumym? OTeer: 3; 7; 62°,

3apgaHue 21. [1za nonspusaTopa pacnosioxKeHbl TaK, YTO Yroa MeXK Ay UX NNOCKOCTAMM NPONyCcKaHUA pasBeH
25°. OnpenennTb, BO CKOIbKO pa3s yMEHbLIMTCA MHTEHCUBHOCTb ECTECTBEHHOTO CBETa NPU MPOXOKAeHUM: 1)
yepes oguH (Nep.blii) nonapusaTop, 2) yepes oba nonspusatopa. KoadpduumeHT nornoweHnn ceeTa B
nonapusartope paseH 0,08. OTseT: 2,17; 2,88.

3apaHue 22. YepHoe Teno nmeet Temnepatypy 3 kK. Mpu oxnarkaeHum Tena 4AMHA BOJIHbI, NPUXOAALLAACA Ha
MaKCUMYM M31yYaTeNbHOM CNOCOBHOCTUN, U3MEHUNACh HAa 8 MKM. [10 KaKol TemnepaTypbl 0XAa4NA0Ch TeNo?
OTseT: 323K.

3apaHue 23. Y3KMi NY4YOK MOHOXPOMATMYECKOro PEHTTEHOBCKOro U3/ly4eHnA NagaeT Ha paccenBatolLee
BeLLecTBO. MpY 3TOM A/IMHA BONHBI U3yYeHUA, paccesaHHoro nog yraamu 60° n 120°, otanvatotcsa gpyr ot
apyra B 2 pasa. Cuntan, YTo paccesHue NPOUCXOANUT Ha CBOBOAHbLIX SNEKTPOHAX, HAUTN AJIMHY BOJHbI
nagatowiero nsnyvyerHua. Oteet: 1,2 nm.

3apaHue 24. KpacHas rpaHmua  poTtoaddekta [ns  HEKOTOporo mMeTansa pasHa 275 Hm. Hantu: 1) paboty
BbIXO4a 3/IEKTPOHA M3 3TOro MeTanNa, 2) MaKCUMa bHYIO CKOPOCTb 3/1EKTPOHOB, BblPblBAEMbIX U3 3TOMO
MeTasiNa CBETOM C AANHOW BOIH 180 HM, 3) MaKCMMaNbHYH KMHETUYECKYIO SHEPTUIO 3TUX 31eKTpoHoB. OTBeT:
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4,523B; 9,1-10° m/c; 2,383B.

3apaHue 25. IneKTpoH obiagaeT KMHeTudeckon aHeprmelt 30 aB. OnpeaennTtb 4eb6poNEeBCKYIO AANHY BOJHbI
3NeKTpOoHa. BO CKONIBKO  pa3 M3MEHWUTCA 3Ta AJIMHA BOJIHbI, €CINM KUHETMYECKasA SHEepPrua YMEHbLUNTCA Ha
20%? OtseT: 2,2-10"°m; 1,12.

3apgaHue 26. Mpu ABUKEHMUM YACTULbI BAOJIb OCU X CKOPOCTb €€ MOMKET ObITb OnpeaesieHa C TOYHOCTbIO
(ownbKoi) oo 1 cm/c. HaitTM HeonpeaeNeHHOCTb KOOPANHATbI, €CAN YacTULEen ABnaeTcA: 1) 3NeKTPoH, 2)
Apo6uHKa maccoit 0,1r. OTeeT: 0,01m; 10%m.

3apaHue 27. Yactmua HaxoanTcsa B 6ECKOHEYHO ryBOKoM O4HOMEPHOM NOTEHLMANBHON MMEA MUHUMANbHYIO
3Hepruio. KakoBa BepoATHOCTb OB6HAPYMKEHMA YacTULbl B cpeaHel TpeTn ambl? OTBeT: 0,609.

3apgaHue 28. OnpeaenuTb AJIMHY BOJIHbI, COOTBETCTBYIOLLYIO TPETbEN IMHMK cepumn Banbmepa: 1) B cnektpe
M3NyYeHnM BoAOpOaa, 2) B cnekTpe usnyyeHus noHa renmns. OteeT: 434Hm, 109HM.

210p;
3apaHue 29. OnpegenuTe Nepuog, Nonypacnaza U HayanbHyI0 akTUBHOCTb BUCMYTa 3, BI, ecmn

M3BECTHO, YTO BUCMYT Maccoit m = 1 r, BbibpacbiBaeT 4,58-10" 8 —vactuy 3a 1 ceKyHay. Bo ckonbKo pas
M3MEHUTCS aKTUBHOCTb 33 MecAL,? OTBeT: 5 cyToK; 64 pasa.

3agaHue 30. Aapo 6epunnna-7 B-paanoakTUBHO No cxeMe K-3axBaTa. 3anmcaTtb peakuuio. Kakme yactuubl
npv sTom 0bpasoBanunch?

3apaHue 31. BbluncanTb B a.e.M. maccy agpa °C, y KOToporo sHeprmsa cBsisaM Ha OAMH HYKIOH PaBHO
6,04 M3B. OtBeT: 10,0135 a.e.m.

3apanue 32. ConHeyHas NOCTOAHHAA AN 3eMU (SHEPTUA CONHEYHOTO U3/TyYeHUs, NaSaloLWwero B
eIMHWLYY BPEMEHM Ha eAMHULY NOLWAAM B NEPMNEHAMKYIAPHOM HanpasaeHnn) paBHa 1370 [x/c-m>.
Onupascb Ha 3Ty Be/IMYMHY, HanAUTE, CKONbKO MO Macce BOAOPOAA BbIFOPAET €XKECEKYHAHO BHYTPU COHLA,
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€C/IM U3BECTHO, YTO MCTOYHUKOM SHEPTUM CONHLA ABAAETCA CUHTE3 YeTbipex aaep BoA40poaa ¢ obpasoBaHMem
aapa renva-4. Oteet: 630 mAaH.T/c.

MK-2.3

OcywectBnAeT KOHTPOb
pe3ynbTaToB 0OyYeHUA yyaLLMXCA
no puU3NYeCcKMm gUCLMNANHAM

anMeprIVI nepeyeHb BONpPOCOB U 3ap,a|-|uii MO NPAKTUYECKMM 3aHATUAM

9 cemecTp

Ne 1 «MpnmeHeHMe 3aKOHOB COXPaHEHUA aNA onpeaeneHna CKOpoCTH nosieta Nyam»

6. lpuBeante Npumepbl CUA, JAIOLWKUX PasHble BUAbI NOTEHUMANbHON 3Heprum. Kakne U3 HUX NpUCyTCTBYIOT
B AaHHOM paboTte? M306pasuTe cxemy 3SKCMEPUMEHTANIbHOM YCTAHOBKM W YKaXKUTe HaA HeW Cubl,
AeNCTBYIOLLME Ha BCe TeNa, BXOAALLME B CUCTEMY, B KaXKAbI1 MOMEHT BPEMEHM.

7. Kakue BeNMYMHbI MMENN KUHETUYECKAa M MOTeHUMasibHaa 3HEPrMa CUCTEMbI «NYAA+MAATHUK» B
pas3nMYyHble MOMEHTbI OnbITa? MNpeacTaBbTe CXeMY U3MEHEHUA KMHETUYECKON U NOTEHLMAIbHOM SHEepPruu
CUCTEMBI.

8. [NA KakMX MOMEHTOB BPEMEHW B [AHHOM IKCNEPUMEHTE MOMHO MNPUMEHATb 3aKOH COXPaHeHMs
MEXaHUYECKOW SHEPIUU, @ /1 KaKUX HENb3A U nodemy? Cxema.

9. [NA KakMX MOMEHTOB BPEMEHW B [AHHOM IKCNEPUMEHTE MOXHO MNPUMEHATb 3aKOH COXPaHeHMs
MMMYNbCA, @ A1A KaKUX HeNb3s U nodyemy? Cxema

10. Mcnonb3ysa 3aKOHbI COXpaHeHMA noayunte Gopmyny ANnA pacyeTa CKOPOCTU NOAEeTa Nyan B AaHHOW paboTe.

11. Kak npousBoantcs 0b6paboTKa 3KCMepUMEHTaNbHbIX OAHHbIX B AaHHOW paboTe. Kak onpeaensetcs
[O0BEPUTESbHBIN MHTEPBAN CKOPOCTM U CPeAHAA KBaZpaTUYeCcKas NorpeLHoCcTb OTKIOHEHUS MaaTHUKA?

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

2. KakoB xapaKTep 3aBUCMMOCTM MOMEHTA MHEPUMM OT PACCTOAHMA, HA KOTOPOM HaxoAMTCs TeNo OT OCK
BpaleHuAa? B gaHHoM paboTe. MNocTpoiite rpadmK 3TON 3aBUCMMOCTU.
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10.

11.

12.

Kak akcnepumeHTanbHO onpeaenseTcds MOMEHT MHEPLMKM Tena B 4aHHOM nabopatopHoli paboTte?
Kakne 3aKoHbl COXpaHEHMA MPUMEHSAIOTCA AN BbIBOAA PacyeTHbIX dpopmyn? Monyumte dopmyny ans
pacyeTa MOMEHTa UHEPLIMM MaATHUKA.
KaKkoBa 3aBMCMMOCTb YIr/I0OBOrO YCKOPEHWUs Tesla OT MOMEHTA MPWIOXKEHHbIX K HEMY CUJT U MOMEHTA
nHepuum Tena? Mocrtpolite rpaduK AaHHOM 3aBUCUMOCTHU

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

Ne 5 «OnpeaeneHune xapakTepUCTUK 3aTyXatoLmx KonebaHnii pU3nYeckoro masaTHUKa»

8.

10.
11.

12.

13.
14.

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

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

Kak amnanTyaa 3aTyxatolmx KonebaHnin 3aBUCUT OT BPEMEHMW M OT YMCAIa KonebaHuii?

KakoB ¢U3MYECKMIt CMbICA BEAMYMH NPUMEHUTENIbHO K fAaHHOM paboTe: HayanbHaa amMnauTyaa
KonebaHui, HadanbHana ¢as3a KonebaHWI, KpyroBas 4acToTa KosiebaHul, nepuog, KonebaHui,
KO3pPUUMEHT 3aTyXxaHUA, BpemMsa pesiakcalmu, NorapudMUYecKnini AeKpPeMeEHT 3aTyXaHus, A06POTHOCTD.
Kak oHu meHsAwTca ¢ poctom U?

KaK MeHAIoTCA XapaKTepUCTMKM 3aTyXalowmnx KonebaHWin HadanbHasa amMnauMTyga KonebaHui, HavabHan
dasa KonebaHui, Kpyroeas 4acToTa KonebaHuii, nepmnos KonebaHumii, KosdOULMEHT 3aTyXaHUs, BPems
penakcauum, norapudmMUUecKnin eKpemMeHT 3aTyxaHua, LOOPOTHOCTb eC/IM OAMH M3 NapamMeTPoOB SAHHOIO
dusnyeckoro maatHuka: |, m, L, k yseanuutca (n1Mbo ymeHbLUMTCS) Npy GUKCUPOBAHHbBIX 3HAYEHUAX
OCTaBLUMXCA?

[ns yero, B gaHHOM paboTe, rpadmKun CTPOAT B Iorapumuyeckommaciitabe’?

MpooeMOHCTPUPYATE BO3MOMKHOCTb NpuUMeHeHus cpeabl Microsoft Excel (unu ppyroii cpegpbl) ans
06paboTKKN IKCNEePUMEHTANbHbIX AAHHbIX.




Koa
KOMMeTeHuMn

NHAMKaTOp AOCTUNKEHMSA
KoMMeTeHU MM

OueHouHble cpeacTsa

Ne 11 «M3yyeHne cTaTUCTUYECKUX 3aKOHOMEPHOCTEN Y

5.

KakoBo pacnpegeneHue apobu no syerkam Ha gocke lanbToHa? Kakoe pacnpegeneHve aHanorMyHo
AaHHomy B MKT?

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

Kakue cTatnucTmyeckme metobl NPUMEHAIOTCA B AaHHOM paboTe?

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

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

LN

Ob6bACHUTE X04 3KCNepUMEHTa U pe3ybTaTbl pacyeTa.

HasoBsuTe npoLecchl, npoucxoaalume c ra3om, B XoAe sKCnepumeHTa U n3obpasute nx rpadpumyecku.
3anuwunTe ypaBHeHUA Ans BbiBoAa GopMyibl NOKasaTena agnabarobl.

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

10. Kak B AaHHOW paboTe MUHUMM3INPYETCA NOrPELIHOCTb IKCNEPUMEHTAbHbIX AAHHbIX?

Ne 21 «MccnepoBaHMe 31€KTPOCTAaTUYECKOrO NOAA C MOMOLLLbIO 30HAA»

5.

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

YTo TaKoe MOTeHUMan 3/eKTpocTaTMyeckoro nona? Kak rpaduyeckn npeactaBuTb pacnpegeneHune
noTeHuUMana B pasHbiX TOUYKAX 3/1€KTPMYECKOro Mo B AaHHoM paboTe?

Yemy paBHa paboTa No nepemelleHVio 3apAda BAONAb 3KBMMNOTEHLMANbHOM MNOBEPXHOCTU W MO
3aMKHYTOMY KOHTYPY, OrpaHMYeHHOMY Y4aCTKamM CUOBbLIX U 3KBUMOTEHLMANbHBIX NUHUI? BblumcauTe
paboTy No nepemeLleHuIo 3apsaaa No 3a4aHHON TPAEKTOPUMN.
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8.

10.

11.
12.

13.

14.

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

24 «PaclwimpeHune npegena usmepeHna amnepmeTpa NoCTOAHHOMO TOKa»

KakoB  npuHUMN  OENCTBUS  3NEKTPOUIMEpPUTENIbHbIX  NPMOOPOB  MArHUTOSNEKTPUYECKOTO U
3/IEKTPOMArHUTHOTO TUMa, NMPUMEHAEeMbl B AaHHOM paboTe?

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

Kakum obpasom BKAOYAOT amMnepmMeTp U BOJIbTMETP B 3/EKTPUYUECKYIO Lenb AAA U3MEPEHMA TOKa U
HanpsaxXeHna? NMpoAeMOHCTPUPYIATE HABbIKM BKAOYEHUA STUX NPUOOPOB B 3N1EKTPUYECKYIO LENb.

YTto TaKoe WyHT? O Yero n Kak oH ncnonb3yetca? NpoaeMoHCTPUPYNTE UCMO/Ib30BaHME LYHTA.

Yto Takoe pobasouyHoe conpoTusneHue? [1nA 4ero u Kak OHO Mcnosb3yetca? [poaemMoHCTpupyiTe
Mcnosib3oBaHMe J06aBOYHOTO CONPOTUBNEHUS.

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

KaK B faHHOM paboTe MUHUMU3IUPYETCA NOrPELLHOCTb IKCNEPUMEHTANbHbBIX AAHHbIX?

Ne 28 «OnpeaeneHve UHAYKTUBHOCTU KaTyLIKM MU MarHMTHOM NPOHULAeMOCTU GeppoOMarHUTHOro Tena»

5.

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

Monyunte popmyny gna pacyeta NOJHOTO COMPOTUBAEHUA LEMM NEPEMEHHOIO TOKA, MCMO/Ib3yemMoi B
AaHHOW paboTe (MM NpeacTaBNeHHOM NpenoaaBaTtenem).

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

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

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

HbtoTOHa»

5. Kak obbAcHAeTcs noAsneHne Koneu, HoloToHa?

6. [Monyunte popmyabl 4NA pacyeTa PaanycoB TEMHbIX U CBET/IbIX Kosel, HbloTOHa.

7. MNonyunte dpopmyny gna onpegeneHma pagnyca KpMBM3HbI NH3bI.

8. Kak B gaHHoI paboTe MUHUMMU3IMPYETCA MNOrPELIHOCTb IKCNEPUMEHTA/IbHbIX AaHHbIX?

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

5. KaKoBbl NapameTpbl U XapaKTEPUCTUKM ANPPAKLMOHHOM pelleTKn, NPUMEHAEMON B SKCNepumeHTe?

6. [MMonyunte dopmyny Ana onpedeneHus ANWHbI CBETOBOW BOJIHbI MPU AMOPaAKUMKM Ha AMPaAKLMOHHOM
pelueTKe.

7. KaKoBo NpakTuyeckoe npumeHeHne ANPPaKkLUMOHHbIX PELLETOK?

8. KakK B gaHHoI paboTe MMHMMU3MPYETCA NOMPELIHOCTb SKCNePUMEHTAbHbBIX AaHHbIX?

Ne 35 «OnpeaeneHne KOHLEHTPaUMKM pacTBOPOB caxapa M NOCTOAHHOW BpaLLeHUa»

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

MosACHMTE YCTPOMCTBO M MPUHLMN AeNCTBUA MNOYTEHEBOIO CaxapumeTpa

Kak B AaHHOM paboTe MUHUMM3INPYETCS MOTrPELHOCTb SKCNEPUMEHTAJIbHbIX AAHHbIX?

PN WU
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Ne 36 «CHATME BONbTAMNEPHbIX XapaKTePUCTMK GOTOIIEMEHTA N ONpeseNeHne ero YyBCTBUTENbHOCTUY

MpoaHanusupylte nonyyYeHHble B 1abopaTtopHoi pabote BAX

Kak onpegensetca noctoAaHHas MaaHKa B LaHHOM 3KCNepumeHTe?

Kak B gaHHOM paboTe MMHUMU3NPYETCA NOrPELIHOCTb SKCNEPUMEHTA/IbHbBIX AAHHbIX?

Kak B gaHHOM paboTe paccymTbiBAETCA NOrPELHOCTb onpeaeneHuns noctoaHHom MNaaHKa?

10. NpoaeMoHCTpUpyYiTE BO3MOMKHOCTb MpuUmeHeHusa cpeapl Microsoft Excel (uau gpyroit cpeabl) ans
06paboTKKN IKCMEPUMEHTA/IbHbIX AAHHbIX.

LN

Ne 41 «MccneposaHue Bo3bY»KAEHMA aTOMOB rasa»

g

O6bACHUTE NpUHLMN onpefeneHns BO36yKAEHHbIX COCTOAHWUIA aTOMOB ra3a B 3KCNepumeHTe?

MoAcHUTe NpUHLMN PaboTbl SNEKTPOHHOW Namnbl

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

8. Kak B AaHHOM 3KcnepumeHTe onpegenserca 061acTb NOKanM3aLMM INEKTPOHA U KaK MOJyyYeHHble

[AaHHble COrNacyoTcA C TEOPEeTUYECKMMU Npesnocbiikammn?

o

Ne 42 «OnpegeneHue rnaBHbIX KBaHTOBbIX YMCe BO3OYKAEHHbIX COCTOAHWI aTOMa BOLOPOAA»

5. TloAcHWTE YCTPOICTBO M NpUHLMN paboTbl CNEKTPOCKONa, CNO/b3yeMoro B 4aHHoW paboTe

6. [Monyunte dopmyny Ana onpeaesvHUA FNaBHbIX KBAHTOBbIX UYMCEN BO3DOYMKAEHHbIX COCTOAHWI aTtoma
BO4O0POAA M APYrMX BOAOPOAONOA06HbIX aTOMOB

7. Y70 HasblBaeTca rpaaympoBoOYHbIM rpaduKom?

8. TpoAEMOHCTPUPYINTE BO3MOXKHOCTb NpumeHeHua cpedbl Microsoft Excel (uau apyron cpeabl) gnsa
06paboTKMN IKCNEPUMEHTANbHbIX AaHHbIX

Ne 51 «WM3yyeHne 3aKOHOMEpPHOCTEW O-pacnasa»




Koa
KOMMeTeHuMn

NHAMKaTOp AOCTUNKEHMSA
KoMMeTeHU MM

OueHouHble cpeacTsa

6. YTO TaKOe aKTMBHOCTb PaANOAKTUBHOIO 3/1IEMEHTA, ee BblYMCNEHNE U e4UHULBI U3MEPEHNA.

7. Buem cocTtouT 3aKoH leirepa - Hettona?

8. KaK OueHUTb 3HEPrUIo O - YacTuLbI?

9. VYcTponcTso 1 npuHUmMn paboTbl cueTumKa leirepa-Mionnepa.

10. NpoaeMoHCTpUpYiTE BO3MOMKHOCTb MpuUmeHeHusa cpeabl Microsoft Excel (uau gpyroit cpeabl) ans
06paboTKKN IKCNEPUMEHTA/IbHbIX AAaHHbIX

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

5. Kakue nsBecTHbl pasHOBUAHOCTM BeTa-pacnaga? Kakasa us HUX uccnepyerca B 4aHHOM 3KCnepumeHTe?

6. B Kakux AnanasoHax HaxogAaTcA nepuoapl nosypacnaga v aHepruun 6eTa- pacnaga npupoaHbIX
pPaguoHYKANAoB?

7. KakoBbl OCHOBHbIe 0COBEHHOCTM B3aMMOAEeNCTBUS BeTa-4acTuL, C BELLLECTBOM?

MpoaeMOoHCTPUPYITE BO3MOXKHOCTb NpUmeHeHmMaA cpeabl Microsoft Excel (nnm apyroii cpeabl) gnsa obpaboTku

IKCNEpPMMEHTA/IbHbIX AaHHbIX.




6) Mopaaok nposegeHNAa NPOMEXKYTOUHOM aTTecTauumn, NoKasaTenn u KpUTepmumn oLLeHUBaHUA:

MpomerKyTouHas aTrectauma no AMcumnanHe «MpakTUKyM Mo peLleHUto 3a4a4 NOoBbILEHHON CIOXKHOCTH
LWKO/IbHOTO Kypca GU3MKN» BKAOYAET TEOPETUYECKUE BOMPOCHI, MO3BONAIOLWME OLEHUTb YPOBEHD
YCBOEHMA 0byYatoWMMMNCS 3HAHUI, U NPAKTUYECKME 3a4aHNSA, BbIABAAIOLME CTENEHDb
chOpMUPOBAHHOCTU YMEHMUI M BlageHUIA, npoBoanTca B popme 3ayeta (9 cemecTp) u B popme 3a4eTac
oueHKo# (10 cemecTp).

3K3aMeH No AaHHOM AUCUMN/INHE NPOBOAMTCA B MTMCbMEHHOM popme No 3K3aMeHaUNOoHHbIM bunetam,
KaKabll M3 KOTOPbIX BKAOYAET AECATb 3a4ay.

Mokazamenu u Kpumepuu oyeHUBAHUSA 3a4ema ¢ OYeHKolU:

— Ha OLEHKY «oTAn4YHOY» (5 6annoB) — obyyaloWMNCa 4EMOHCTPUPYET BbICOKUIN YPOBEHD
cPOpPMMPOBAHHOCTM KOMMNETEHLLUIN, BCECTOPOHHEE, CUCTEMATMYECKOE U rNyboKoe 3HaHMe yuebHoro
MmaTepuana, ceoboaHO BbINOSHAET NPAKTUYECKME 3a4aHNA, CBOOOAHO ONepupyeT 3HaHMAMM,
YMEHUAMM, MPUMEHAET UX B CUTYaLMAX NOBbILIEHHOM CIOXKHOCTH.

— Ha OLEHKY «xopowo» (4 6anna) — obyyatowmiica 4EMOHCTPUPYET CPEAHUIN YPOBEHD
chPOpPMMPOBAHHOCTM KOMMNETEHLMIA: OCHOBHbIE 3HAHWUSA, YMEHUS OCBOEHbI, HO AOMYCKatoTCA
He3HauuTeIbHble OWNOKKU, HETOYHOCTH, 3aTPYAHEHWUS NPU AHAIMTUYECKUX ONepaumsax, nepeHoce
3HAHW M YMEHWUI Ha HOBbIE, HECTAHAAPTHbIE CUTYALLUN.

— Ha OUEHKY «yA0BAETBOPUTENbHOY (3 6anna) — obyyatowminesa 4eEMOHCTPUPYET NOPOroBbIN YPOBEHb
CPOPMMPOBAHHOCTU KOMMETEHLMI: B XO4E KOHTPOIbHbIX MEPONpPUATUIA AOMNYCKatOTCA OLWMOKK,
NpoAB/AETCA OTCYTCTBUE OTAE/NbHbIX 3HAHUIA, YMEHWM, HABbIKOB, 0OYyYalOLWNIACA UCMbITbIBAET
3HauYUTENIbHbIE 3aTPYAHEHUA MPU ONEPUPOBAHUN 3HAHUAMM U YMEHUAMM MPU UX NEePEHOCE HA HOBble
cuTyaumu.

— Ha OLUEHKY KHeyA0BeTBOPUTENbHOY (2 6anna) — obyyalowminca 4emoHCTPUpyeT 3HaHMA He Bonee
20% TeopeTU4ecKkoro matepuasna, AOMNYCKaeT CyLLLECTBEHHbIE OWNOKM, He MOXKET NoKasaTb
WHTEN/IeKTYa IbHble HaBbIKW PeLUeHUs NPOCTbIX 3a4a4.

— Ha OLEHKY «HeyaoBneTBOpUTeNnbHO» (1 6ann) — obyyatoWwmincs He MOXKET NOKa3aTb 3HAHMA Ha YPOBHE
BOCMNpPOM3BEAEHMA U 06BACHEHUA MHOOPMALMM, HE MOXKET MOKa3aTb UHTE/IEKTyasIbHble HaBbIKM
peleHms NpPocTbiX 3a4a4.

MoKazamenu u Kpumepuu oyeHUBAHUA 3a4ema:

- Ha OLLEHKY «3a4yTeHOo» 0byyaloWwminca 4eMOHCTPUPYET YPOBEHb, HE HUXKE NOPOroBoOro,
cHOPMMUPOBAHHOCTM KOMMETEHLMIA: B XOL4E KOHTPO/IbHbIX MEPOMPUATUIA MOTYT AOMYCKATbCA OLUNMOKM,
MOXET NPOABNATLCA OTCYTCTBUE OTAE/bHbIX 3HAHUIM, YMEHWNI, HAaBbIKOB, 0byYatoLMIACA MOTYT
MCMbITbIBAET 3HAUNTENbHbIE 3aTPYAHEHNA NPU ONEPUPOBAHMUMN 3HAHUAMM U YMEHUAMM NPU UX NepeHoce
Ha HOBble CUTyaLUN.

- Ha OLLEHKY «He 3a4TeHO» 0byyYaloWMnca He MOXKET NOKa3aTb 3HAHMA Ha MOPOrOBOM YPOBEHb
chOPMMPOBAHHOCTM KOMMETEHLNN, T.e. 0byYaloWminca He NoKasblBaeT 3HaHMEe OCHOBHOIO MaTepuana B
obbeme, HeobxogMMOM Ana nNpeacToALlei NpodeccMoHaNnbHOM AeATENbHOCTU; He cnocobeH
apryMeHTMPOBaHHO M NOC/eA0BaTe/IbHO U31araTh, AOMNYCKaeT rpybble OWKMOKM B OTBETAX; HE MOXKET
MOKa3aTb MHTE/IEKTYa ibHble HaBbIKM PeLleHMs NPOCTbIX 334a4. He NOATBEPKAAET OCBOEHUE
KOMMETEHLUMI, NPesyCMOTPEHHbIX NPOrPaMmmoi.



