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PaGouas mporpaMma cocrapiena Ha octose ®I'OC BO no Cnemmansroctn 23.05.04
DKCIITyaTaIHs JKeJIe3HbIX 10poT, YTRepikaeHHoro npukasoM MOuH P® ot 17.10.2016 Ne 1289.

PaBovas mporpaMMa paceMoTpena H 000peHa Ha saceqanuu Kadelpsl QHIHKE « »

¢f 2017 r., npotoxon Ne 4 .
3as. Kad)eﬂwm’_/? 10.U.CaBuenxko /

PaGouas nporpamma ofo6peHa MeTOAHYeckol KoMuccHell FIHCTHTYTa eCTECTBO3HAHMS 1
CTaHAAPTH3AIHNHA « /L » _ L/ 2017 r., mpotokon Ne £

Tpencenares - /WIO. Me3ur/
//

CormacoBaHo:
3apeaytoiuit kKadeapoi JIOrHCTHKA M YITPABJIEHHE TPAHCIIOPTHBIMH CHCTEMAMHU

%_2%_—‘%"2 __/ C.H. Kopuuros /

PaGouas mporpaMma coCTaBIeHA:
Crapuiiii npernoasareis kadeaps! Gu3HKa

2/3‘;% > / U.JO.Borayesa/

s
o { UM. Slunkos /

Penenzenr:
[Mpodeccop kadenpsr BTull, mokTop TexHHUECKHX HAYK



JIneT perucTpanyuy M3MeHeHHH B 10N0/IHEHHIH

AT [Toanucs
Ne Paznen KpaTtkoe cogepkanue Ne npoTokoia o
I/ | OporpamMmbl H3MEHEHI/ JOTIOTHCHUS 3aceaHus .
katempoit
kadenpsl
1 8 AKTyanu3auus yueOHO-METOAUYECKOro I 01.09.2017 (\f ; L
HHGOPMALKOHHOTO 00ecneyueHus! Nol Ly
o) 3 AxTtyanusanus yueOHO-METOJHYECKOro U 26.09.2018
HHPOPMALMOHHOTO 00ecIeueH s N2 &ﬂ-——{\
3 8 AkTyanmisanus yieOHO-METOANYECKOIo 1 05.09.2019 .
uHPOpPMaIMOHHOTO obecnedenus Nol (f’f:-u J‘_




1 Llenu ocBoeHUs JUCLUATITUHBI

llenb oCBOEHMS [OWUCLMIUIMHBI — 3TO IOJIyYeHHe CTYJeHTaMH OCHOBOIIOJ/IAraroIux
rpe/icTaB/eHU 0 (hyHJaMeHTalbHOM CTPOEHWH MaTepuu U (pr3UUeCcKUX MPUHLMMNAX, JIeXKal[UX
B OCHOBE COBDEMEHHOI eCTeCTBeHHOHay4YHOM KapTHHbI MMpa; (POPMHPOBaHME Y CTYZEHTOB
COBPEMEHHOI'0 eCTeCTBEHHO - HayYHOI'0O MHPOBO33peHUs; pa3BUTHE HayUHOI'O MbILUIEHUS U
pacuipeHve Hay4YHO-TeXHHWYECKOTO Kpyrosopa; OB/aJileHHe OCHOBHBIMU  (U3MUeCKUMU
KaTeropusiMM, TMOHATUSAMM U (yHAaMeHTanbHbIMU (U3UYECKMMHU 3aKOHaMM; TOIyUYeHHUe
npeJicTaB/ieHdid O (pyH/aMeHTalbHbIX KOHLIEMLUSX COBPEMEHHOI0 eCTeCTBO3HaHMUS Kak
pesyjibTaTa MCTOPUUECKOIO IIpoliecca; OBJlafieHue I[pyueMaMd M MeTO[aMM  pelleHUs
KOHKDETHBIX 3a/lad M3 paslWyHbIX obOsiactell (U3MKH, YMeHUs BBIZEIUTb KOHKPETHOe
¢dusrueckoe cofiep>kaHue B NPUK/IAJHBIX 3afauax OyZyleil npodeccoHaIbHON /lesiTe/IbHOCTH;
¢opmMHpOBaHre HaBBIKOB TMPOBeZleHHs1 (PU3MUYECKOro SKCIIepMMeHTa, MO3BOJSIIOIIUX UM
BIIOCJIECTBUM OBJIa/leTb KOMIUIEKCOM KOMIeTeHLWH, npegycMoTpeHHblx PI'OC BO 1o
HaripasjieH1t0 noAroToBkU 23.05.04 «DKCIutyaTalys )eje3HbIX J0por».

2 MecTo JUCIMIUIMHBI B CTPYKType 00pa30oBaTe/IbHON MPOrpaMMbl IO/rOTOBKH
crerpaanucTa

HOucturuivHa «@u3rka» BXoAUT B 6a30Byr0 yacTh O/i0Ka 1 0Opa3oBaTe/ibHOM TIPOTPaMMBI.

OuctyrmiHa  «®Pusnka»  0a3upyeTcsi Ha  €CTECTBEHHOHAYUHBIX — IMCLMTUIMHAX:
MareMmaTuKa, pr3vka, xuMusi B 00bémMe cpeziHelt 0011e06pa3oBaTeTbHOM IIKOJIbI.

HOucturuivHa «Pusrka» HeobXoZMa Kak Mpe/iiieCcTBYOLast AJisi U3yueHUsl JUCLIUILTMHBI
"MeTposiorusi, CTaHJapTU3alUs W  cepTUPUKaLus’, a TakkKe TIpU  TIPOXOXKAEHUU
rocyJapCTBeHHOW UTOTOBOM aTTeCTaluHu.

3 KomniereHnuu odyuyaromierocs, popmupyemMsie B pe3y/ibTaTe 0CBOEHHA
AMCLMIUIAHBI U IVIAHUPYyeMble pe3y/bTaThl 00yJeHust

B pe3ynabTaTe OCBOEHHsI AMCLUIUIMHBI — «®PU3MKa» O00ydarolMics J0/DKeH 00/1a1aTh
CJIeYIONIMMY KOMITeTeHIUSIMHU:

CTpyKTypHBIi1
5/1eMeHT [1naHvpyeMble pe3ysibTaThl 00yUYeHHs
KOMITeTEeHLIUU

OIIK-2 cioco0HOCTHI0 MCI0/IH30BAaTh 3HAHUSI 0 COBPeMeHHO! (pu3nUecKol KapTHHe
MHpa U 3Bo/10nuH BcesleHHOH, MPOCTPAaHCTBEHHO-BPeMeHHbIX 3aKOHOMEePHOCTAX,
CTPOEHHH BellleCcTBa /i/IA NOHUMaHHs OKPY’KaIlero Mupa u siB/IieHHH NPUPOAbI

3Hatb - OCHOBHBIE 3aKOHBI (PU3UKW B 00/1aCTU MeXaHUKH, CTaTUCTUUECKOW (PU3UKU U
TepMOJUHAMUKHY, 3/IeKTpUYecTBa M MarHeTW3Ma, BOJIHOBOM M KBaHTOBOM|
ONTUKH, aTOMHOM W si/lepHOM (PU3MKM U (PU3MKU TBEpAOro Tesa, I'PaHULIb]
MPYMEHNMOCTH 3TUX 3aKOHOB M (PU3UUECKYIO CYLHOCTb SIBJIEHUM U MIPOL|eCCOB,
[IPOMCXOASIIMX B [IPUPOJE.

YMeTb - TPUMEHATb (PU3nUecKre 3aKOHbI U (PU3MKO-MaTeMaTHUYeCKUM arirapar sl
peIleHrs] He TOIbKO THMITOBBIX, HO M 00Jiee C/IOXKHBIX HeCTaHJAPTHBIX 3a/au B
paMKax (GU3NKKU U CMEXKHBIX JUCLIATIIVH;

- UCIO/b30BaTh CAOXKHBbIe (U3UUecKre MOJend [Jisi OMUCaHUsT peaybHbIX
MpOLIeCCOB, BEIOMPATh METO/IbI X UCC/IeOBaHMUSI.

Bnagetsb - MPaKTUYeCKMMU HaBbIKaMU HCITI0/Ib30BaHUs 37IEMEHTOB (PU3UYeCKOr0o
bKCIIepUMeHTa M pellieHust pU3nuecKux 3ajau Ha APYTUX JUCIUTUIMHAX;




CTpyKTypHBIi
5/1eMeHT
KOMITeTEeHIIUU

[1naHvpyeMble pe3ysibTaThl 00yUYeHus

- HaBbIKAMU ¥ METOJJUKaMH 000011[eHUsI pe3y/IbTaTOB PellleHus 3a/iay,
DKCITEPUMEHTA/IbHOH [1eSTeTbHOCTH;

- METOZaMH 3KCTIePUMEHTa/IbHOTO UCC/IeIoBaHus B (pr3vke (TyilaHUPOBAHUE,
MOCTaHOBKA U 00paboTKa SKCIepruMeHTa);

- BO3MO>XHOCTBIO MeXXIWCHUIIJIMHAPHOI'O IIPYMMEeHEeHNA 3aKOHOB Cl)I/IBI/IKI/I.

OIIK-3 crnoco0HOCTHI MpPHOOpeTaTh HOBBbIE MaTeMaTHUeCKHe W eCTeCTBeHHOHayYHbIe
3HAHWA, MCT0/IH3Ys COBPeMeHHbIe 00pa3oBaTe/ibHbie H MH(POPMAIMOHHBIE TEXHOTOTHH

3HaTh

— MeTO/[bl aHa/TU3a ¥ MO/Ie/TMPOBAHUS CJIOXKHBIX (PU3MUECKUX TIPOLIECCOB;

— MeTOAbl U TOAXOAbl K TEOPETUUYECKOMY M  IKCIIEPUMEHTA/IbHOMY)
MCC/IeIOBaHUIO, TIPUMeHsieMble B (DU3MKe W PACIPOCTPAHSIONIMECS Ha JPyrye
00/1aCTH 3HAHUI.

Ymetb

— MCIO/b30BaTh CJIOXKHBIE (PU3MUecKre MOJesTH /ISl OTIMCaHUs pealbHbIX
MpPOLIeCCOB, BLIOUPATh METO/IbI UCC/IeI0BAHMSI, C TIOMOIIbIO PUOOPOB
M3MepSATh (PU3NUeCcKre BeJTMUMHbBI, IPOU3BOAUTE 00pabOTKY
HKCIIePUMEHTA/TbHBIX JJaHHBIX, TPOBOJIUTH aHA/IM3 MOYUYEHHBIX pPe3y/bTaToB.

Bragets

— HaBblKaMM pPabOTbl C IIMPOKUM KpyroM (HU3UUECKHX TMPUOOPOB W
00Opy/J0BaHMS;

— METO/JaMH TTpOBe/ieHust GU3NUECKUX U3MEPEHHH, pacueTa BeIMUWH, aHa/I13a
O/TyYeHHBIX JAaHHBIX ¥ HaBbIKAMH TJIAHUPOBAHUS MCC/IeI0BATEIbCKOTO

npoiiecca.




4 CTpyKTypa U cojepykaHue JUCLUITIMHBI

OO011jast TPyI0EMKOCTb AUCIUIUIMHBI cocTaB/isieT 11 3aueTHbIX eguHUI] 396 akaj. 4acoB, B

TOM UHc/ie:

— KOHTakTHasi pabora — 235,9/561 akaz. 4acos:

— ayjuropHas — 226 akaJ. 4acos;
— BHeayauTopHasg — 9,9 akajl. yacoB

— camocrosTebHast pabora — 88,7 aka/l. uacos;
— TMOArOTOBKA K 5K3aMeHy — 71,4 akaz. yaca.
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1. dusuueckue 2
OCHOBbl MEXAHUKU
1.1. Kwunemaruka| 2 | 4 (42| 2/1 | 2 |- TNOArOTOBKA K|- [IPOBEpPKa
MOCTYNAaTe/bHOT0 U " 7abopaToOpHOMY,  |WHIWUBH/YaTbHBIX
BpalliaTe/IbHOr0 ceMUHapcKoMy  u|3azau Ne 1-6;
JBYDKEHUSI MPaKTUYeCKOMY - BBITIOJIHEHUE U
1.2. HOunamuka| 2 | 4 |4/2U| 2/1 | 2 |3aHATHIO; odopmiieHre
MOCTYNaTe/bHOT0 U " - BBI[IOJIHEHUE nabopaTopHBIX
BpalliaTe/IbHOro MPaKTHYeCKUX pabor Ne 1, 4, 5, 7;
OIIK -2
JIBWKeHUs pabor (perienue - cemuHap Ne 1, 2,
1.3, Bakompl| 2 | 4 [42M]2/1| 1 |[3apau); 3; onk.a
COXpaHeHust B " - CAMOCTOsITeNIbHOE |- KOHTPOJIbHAS
MeXaHHUKe n3yueHue yueOHou |[pabora Ne 1. —3yB
1.4. Mexanuueckue| 2 | 3 |4/2W] 2/1 | 1 |u Hay4HOH
KosiebaHust u 41 JIUTEPaTyphl B TOM
BOJTHBI yucie
1.5. 2| 3 211} 2 1 |3/1€KTPOHHbIX
PensiTuBUCTCKAs pecypcos.
MexaHHKa
Wroro no pazpeny | 2 | 18 | 18/ | 10/ | 7
7N | 41
2. 2
Cmamucmuueckas
¢usuka u
mepmMoOUHAMUKA
2.1. 2| 3 |42 2/ 2 |- TIOArOTOBKA K|- IIPOBEpKa OIIK -2
CraTuctuueckas 11 nabopaTopHOMY,  |MHJUBHUAYa/IbHBIX | — 3YB,
du3rka cemMuHapckoMy  u|3azay Ne 7-10; OIlK-3
2.2. MonekynsipHo-| 2 | 3 [2/11| 1/ 1 |mpakTUyeckomy - BBITIOJIHEHUE U —3yB
KHUHeTHuYecKas 1n 3aHATUIO; odopmiieHre
Teopusi UjeanbHOro - BbITIOJIHEHUE nabopaTopHBIX
rasa MPaKTUUeCKUX pabot Ne 11,14,
2.3. 2| 3 |3/14| 2/ | 1 |pabor (pewenue |15, 16;
TepMoAMHaMUKa 11 3aziauv); - cemuHap No




AyputopHas ’?g
N Ko;;g;r:aﬂ % § dopma TeKyIero ’E )
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2.4. TernoBble 2 3 |3/11| 1/ 1 - 4,5,6;
MatrHsl. [Ipsmoii 11 CaMOCTOSITE/IbHOE |- KOHTPOJIbHAs
¥ 00paTHBIN LUK n3yuyeHve yueOHoW |pabota Ne 2.
Kapho, tiukn OtTo, Y Hay4HOU
LUK/ [Tusens JIUTepaTypbl B TOM
2.5. Anmennal 2 | 3 |32 1 |1 yrcie
repeHoca 3JIEKTPOHHBIX
2.6. CroiictBa| 2 | 3 |3/2U| 1 |1,2 |pecypcoB.
TBEP/JBIX U KUJKUX
Tern,
MIOBEPXHOCTHOE
HaTsDKeHue
Wtoro no paspgeny | 2 | 18 | 18/ | 8/ |7,2
9 | 41
NToro 3a cemectp | 2 | 36 | 36/ | 18/ (14,2 |DK3ameH
161 | 81
3. dnekmpuuecmeo| 3
u MazHemusm
3.1. 3| 4 2 2 |5 - TIOATOTOBKA K|- MPOBEpPKa
OneKTpocTaThyecK 71abopaToOpHOMY,  |MHAWBH/YaTbHBIX
0e TI0Jie B BaKyyMe cemrHapckoMmy  H|(3azad Ne 11-15;
Y B BellleCTBe NPaKTUYeCKOMY - BBITIOJIHEHUE U
3.2. ITocTosiHHBIN 3| 4 |21A] 2/ |5 3aHATUIO; odopm/ieHre
3/1eKTPUYECKUU TOK 11 - BBINIOJIHEHYE nabopaTopHbIX
3.3. 31 4 (2/1U| 2/ |5 MPaKTUYECKUX pabot Ne 21, 24,
MarauTocTaTU4eck 11 pabor (pereHue 27, 28; OIIK -2
oe 110/1e B BaKyyMe 3a71a4); - cemunap Ne 7, 8, (;1?12’3
U B Bell[eCTBe - camocrosTenbHoe |9, 10;
3.4. 3 3 |2/11| 2/ |5 H3yJyeHue yueOHOU |- KOHTPOJIbHAs —3yB
DJIeKTpOMarHUTHast 1 Y Hay4YHOH pabora Ne 3.
VHAYKLYS JIUTEpaTypbl B TOM
3.5. 3| 3 |(1/AaU} 1/ |5 quce
OJIeKTPOMarHUTHBI 1n 3/IEKTPOHHBIX
e KonebaHUs U pecypcos.
BOJIHBI
Ntoro no pazpmeny | 3 | 18 | 9/ | 9/ |25
4 | 4n
4. Onmuka 3
4.1. 3| 4 |2/14] 2/ |10 |- T[OATrOTOBKA K|- [IpOBEpKa OIIK -2
I'eomeTpuyeckas 1n nabopaTopHOMY,  |MHJUBHUAYa/IbHBIX | — 3YB,
ONTUKA - YaCTHBIUA ceMuHapckoMy  u|(3azau Ne 16-20; OIIK-3
c/lyyaid  BOJTHOBOM MPaKTUYeCKOMY - BBITIOJTHEHUE U —3yB
ONTUKHU. 3aHATHIO; odopmeHue
doromeTpusi - BBIIIOJITHEHUE nabopaTOpHBIX




AyputopHas ’?g
KOHTAKTHas | & O ;
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4.2. 3| 4 |2/14] 2/ |7,1 |mpakTU4YecKux pabot Ne 32, 34,
Nurepdepenius 1 paboT (perieHre 35;
cBeTa 3aja4); - cemuHap Ne 11,
4.3. Mubpakmus| 3 | 4 (2/1A| 2/ |7,1 |- camocTrosiTesnibHOe |12, 13;
cBeTa 11 n3yueHre yueOHOW |- KOHTPOJIbHasI
4.4. Tlonspwsauus| 3 | 4 [2/14| 2/ |7 Y Hay4YHOU pabora Ne 4.
cBeTta 1" JIUTepaTypel B TOM
yuciie
3JIEKTPOHHBIX
pecypcos.
WNrtoro no paspmeny | 3 | 16 | 8/ | 8/ |31,2
41 | 41
HTtoro 3a cemectp | 3 | 34 | 17/ | 17/ |56,2 |3auer
8 | 81
5. Keanmoeas 4
duszuka
5.1. KBaHTOBas 4 | 5 (2/11| 2/ |2 - TIOATOTOBKA K|- [IpOBepKa
ONTHKA 11 nabopaTOpHOMY,  |MHUBHUIYa/TbHBIX
5.2. Onementel| 4 | 5 [2/1U| 2/ |1 ceMUHapckoMy M |(3azgau Ne 21-27;
KBaHTOBOU 1" [IpaKTUYeCKOMY - BBITIOJIHEHMEe U
MeXaHUKU 3aHATUIO; odopmiieHre
5.3. ®usuka atroma | 4 | 4 (2/1A| 2/ |1 - BBITIOJTHEHWE nabopaTopHBIX
1 MPaKTUYECKUX pabot Ne 36, 41, |OIIK -2
pabor (pemenue  |42; — 3yB,
3aja4); - cemuHap Ne 14, | OIIK-3
- camocTosiTe/ibHOe [15; —3yB
r3yueHue yueOHOU |- KOHTPOJIbHAS
Y HAyYHOU pabora Ne 5.
JIUTepaTyphbl B TOM
yncie
3/IeKTPOHHBIX
pecypcoB.
Ntorono pazpmeny | 4 | 14 | 6/ | 6/ |4
31 | 31
6. dusuka sopau | 4
3/1eMeHMAapHbIX
yacmuy
6.1. Apepuasa| 4 | 6 |3/1U| 3/ |2 - TOATrOTOBKA K|- [IpOBepKa OIIK -2
du3rkKa 1n nabopaToOpHOMY,  |MHJUBHUAYa/IbHBIX | — 3YB,
6.2. dusukal 4 | 6 [3/1U| 3/ |2 ceMUHapckoMy M |(3azau No28-30; OIlK-3
3/IeMeHTapHbIX 11 MpaKTUYeCKOMY - BBITIOJIHEHME U —3yB
4yacTuL] u 3aHATHIO; odopmeHue
COBpeMeHHast - BBINIOJIHEHUE nabopaTopHbIX
¢busmueckas MPaKTHYeCKUX pabot Ne 51,53;
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KapTvHa MUpa pabor (pereHue - cemuHap Ne 16,
3a/ay4); 17, 18;
- CaMOCTOSITe/IbHOE |- KOHTPOJ/IbHAs
n3ydyeHue yueOHoU |pabota Ne 6.
Y HAyYHOU
JIUTepaTypbl B TOM
yucie
3JIeKTPOHHBIX
pecypcos.
Ntoromno paspmeny | 4 | 12 | 6/ | 6/ |4
21 | 21
7. du3suka| 4
meépaozo mena
7.1.dusuyeckue 41 4 (211| 2/ |4 - TIOATOTOBKA  K|- IPOBepKa
CBOMCTBA TBEPAbIX 1 7abopaTOpHOMY,  |WHIWUBH/YaTbHBIX
TeJl ceMuHapckoMy  u|3azau Ne 31;
7.2. CTaTuCTHKa 4 | 2 1214 1 |4 MPaKTUYECKOMY - BBITIOJIHEHME U
®epmu-/lupaka. 3aHATUIO; odopmiieHre
O6pa3oBaHue - BBIIIO/IHEHUE nabopaTopHBIX
SHepreTuyYecKux MPaKTHYeCKUX pabor Ne 43, 44; | OIIK -2
30H B KpUcTajuie pabort (pereHue - cemuHap Ne 19; — 3yB,
7.3. Knaccuueckas | 4 | 2 1 | 2/ (2,3 |3ajauv); - KOHTPOJTbHASI OIIK-3
Y KBAHTOBas 1 - camocrosiTenibHOe [pabota Ne 7. — 3yB
Teopus n3yuyeHve yueOHOU
3/1eKTPOIPOBOJHOC Y HAyYHOU
TH JIUTepaTypbl B TOM
yuciie
3JIEKTPOHHBIX
pecypcos.
Ntoro no paspgeny | 4 | 8 5/ | 5/ (10,3
2N | 21
Nroro 3a cemectp | 4 | 34 | 17/ | 17/ |18,3 |DK3ameH
8 | 81
HTroro no| 2, | 104 | 70/ | 52/ |88,7 |Jk3ameHn, 3aueTr, JK3aMeH
JUCIUILIMHE 3, 321 | 241
4

5 O0pa3oBare/ibHbIe H HH(POPMALHOHHBIE TEXHO/IOTHH

[lpu peanmu3any pa3UuUHBIX BHUJOB yueOHOW paboTel Haubosee 3¢deKTUBHBbIE
pe3y/bTaThl OCBOEHMsI [UCLIMIUIMHBI «®PU3MKa» AT TpaULMOHHbIe 00pa3oBaTe/bHbIe
TEXHOJIOTUM,  TEXHOJOTMM  TpoO/seMHOro  oOyueHWs,  WHTEpaKTHBHbIE  TeXHOJIOTHH,
MH(OpPMaIMIOHHO-KOMMYHUKALIMOHHBIe 00pa3oBaTe/IbHbIe TEXHOIOTHH.

1. TpamuroHHble o0Opa3oBaTe/lbHbIE TEXHOJOTMA OPUEHTHUPYIOTCS Ha OpraHU3alyio

9




oOpa3oBaTesbHOTO  TpoOLiecca, TMpeATIo/aralIlyl0  TPSAMYI0  TPaHC/ISLMI  3HAaHWW  OT
TIperiofiaBaTesisi K CTy/lIeHTy (TPeMMYLIeCTBEHHO Ha OCHOBE O0BSICHUTETBbHO-WUTFOCTPATUBHBIX
MeTo/[0B 00yueHusi). YueOHasi [[eSITelIbHOCTh CTYZE€HTa HOCUT B TaKMX YC/IOBUSIX, KaK IPaBHUIIO,
PEernpOyKTUBHBIN XapaKTep.

®opmbl yueOHBIX 3aHATHIA C UCTIOMb30BaHKEM TPAZAULMOHHBIX TEXHOJIOTHI:

WHdopMariioHHasi ~ JIeKLUsi—  TOC/TIe[0BaTe/lbHOE — U3/I0)KEHWe  Marepuaia B
JVICLIUTIJIMHAPHOW JIOTWKEe, OCYIIeCTB/IsIeMOe TPeMMYIeCTBeHHO BepOa/lbHBIMUA CpeJCTBaMH
(MOHOJIOT TIperno/jaBareis).

CemuHap — Oecesia TiperiofiaBaTesisi U CTY/I€HTOB, 0OCy)K/leHHe 3apaHee IMOJTrO0TOBJ/IEHHBIX
cooOIeHUH TI0 KaKAOMYy BOMPOCY IUIaHA 3aHATUSL C eAWHBIM [iIS  BCEX TI€PEYHEM
pPeKOMeH/lyeMOi 00s13aTeTbHOW M [JOTIO/THATETbHOU JTUTepaTyphl.

[TpakTHueckoe 3aHsTHe, TOCBSIEHHOE OCBOEHHIO KOHKDETHBIX YMEHWN U HaBBIKOB IO
TIpe/I/IOKEHHOMY a/lTOpPUTMY.

JlaboparopHasi paboTa — opraHu3aiusi yueOHOM paboThI C pealbHBIMUA MaTepHabHBIMU U
MH()OPMaIMOHHBIMH 00BEKTaMH, SKCIIepUMeHTa/lbHass paboTa C AaHAJIOTOBBIMUA MOIEJISIMU
peasibHbIX 00BEKTOB.

2. TexHonoruu mpobseMHOro 00OyueHHsi — opraHu3aliss 00pa30BaTeNbHOTO TIPOLieCca,
KOTOpasi TIpe/IroJiaraeT MOCTAHOBKY MPOOJIEMHBIX BOIMPOCOB, CO3ZlaHUe YUYeOHBbIX MPOOIeMHBIX
CUTYaLMi /151 CTUMY/TUPOBAHUS aKTUBHOM 1103HABaTeIbHOU eATe/TbHOCTH CTY/I€HTOB.

®opMbl YUeOHBIX 3aHATHIA C UCTIOb30BaHUEM TE€XHOJIOTHUH MPOOJIeMHOT0 00yUYeHMS:

[lpobnemHass meKuusi — W3/0)KEHHWe MaTepHasa, Tpejrosararpiiee IOCTaHOBKY
npo0O/IEMHBIX W [TUCKYCCUOHHBIX BOTPOCOB, OCBEIE€HWE pPAa3/JMUHbIX HAyYHBIX ITO/XO0/I0B,
aBTOPCKHE KOMMEHTApHH, CBSI3aHHBIE C PA3/UUHBIMA MOJIE/IIMH WHTEpIIpeTariid M3y4aeMoro
Marepuara.

[TpakTueckoe 3aHsATHe B (oOpMe TIPaKTUKymMa — OpraHusaunysi y4yeOHOM paboThl,
HarpaB/ieHHasi Ha pelleHre KOMIUIEKCHOW yueOHO-TIO3HaBaTelbHOW 3afiaud, TpeOyroleid oT
CTy/leHTa MPUMeHeHHs Kak HayYHO-TeOPeTHUeCKUX 3HaHHM, TaK M NMPAKTUUECKNX HaBbIKOB.

3. TexHONOTMM TPOEKTHOTO OOyueHMsI — OpraHu3als oOpa3oBaTeNbHOrO Tpolecca B
COOTBETCTBHM C AJTOPUTMOM II03TAalHOTO pelleHus: Mpo0/eMHON 3afaudl WA BBITTOTHEHUs
yueOHOro 3a/1aHusA. [IpOeKT Tpe/inosiaraeT COBMECTHYIO yueOHO-TI03HABaTe/IbHYIO AeATeTbHOCTh
TPYIIBI CTY/I€HTOB, HalpaB/ieHHYI0 Ha BbIPAOOTKY KOHIIEMLMM, yCTaHOB/IeHWe 1iejied U 3a7ad,
(OpPMYJTUPOBKY OKHM/]JaeMbIX Ppe3y/IbTaTOB, OMNpeZe/eHHe TPUHIMIIOB W METOAWK pelleHuUs
TIOCTaB/eHHBIX 3a7lay, IUIAHUPOBaHWE Xofa paboThl, MOWCK MAOCTYMHBIX W ONTHMAaJbHBIX
PeCypCoB, TO3TAlHYI0 peajv3aljvio IlaHa paboThl, TIPE3eHTalMi0 pe3y/bTaToOB paboThl, WX
OCMBIC/IEHHE U pedieKCHIO.

OCHOBHBI€E THITBI TIPOEKTOB:

WccnenoBaTenbCKuid  MPOEKT — CTPYKTypa TipubmbkeHa K ¢opMaTy Hay4HOTO
UCCeJoBaHKsl  ([JOKa3aTeqbCTBO aKTya/JlbHOCTU TEeMbI, OIpe/Je/ieHHe Hay4HOW TMpo0/ieMbl,
npeAMeTa U O00BEKTa MCC/IeIOBAHUS, Iiefied W 3a/ad, MeTO/0B, WCTOUYHUKOB, BbIIBIDKEHHE
rUrnoTe3bl, 000011IeHe Pe3y/IbTaToB, BBIBO/IbI, 0003HaUeHHE HOBBIX MPO0JIEM).

WHpopMaroHHbIN NIPOEKT — yueOHO-TT03HaBaTe/IbHAsI [IeITeIbHOCTh C SIPKO BBIPaKeHHOMH
3BPUCTUUECKON HampaB/I€HHOCTBIO (MTOMCK, 0TOOP M CHUCTeMaTh3arus MHHOPMALMK 0 KaKOM-TO
00beKTe, 03HAKOMJ/IEHHE YUaCTHUKOB TIPOEKTa C 3ToW MHGopMaluel, ee aHamu3 U 00001eHe
TSI TIpe3eHTaruu 6osiee MIMPOKOW ayIUTOPHH).

4. VIHTepakTHBHBIE TEXHOJOTMH — OpraHu3aliss 00pa3oBaTe/sbHOTO MpOLecca, KoTopas
TIpe/iTio/iaraeT akTUBHOE W HeJIMHeHHOe B3auMOJIeliCTBUE BCEX YYAaCTHUKOB, /IOCTIDKEHHE Ha
3TOM OCHOBe JIMYHOCTHO 3HAUMMOTO [yisi HUX oOpa3oBaTenbHOro pe3ysbTata. Hapsgy co
CMeLMa/IM3UPOBAaHHBIMK ~ TEXHOJIOTUSIMM ~ TakKOro  poZa  TPUHLWIIT  WHTEPAKTUBHOCTU
NPOC/Ie)KMBAeTCI B OOJBIIMHCTBE ~ COBpEMEHHbIX  00pa30BaTe/IbHBIX  TEXHOJIOTHH.
VHTepaKTUBHOCTD MO/Ipa3yMeBaeT CyObeKT-CyObheKTHbIe OTHOIIEHHUS B X0/le 00pa30BaTeIbHOrO
mipoliecca U, Kak cje/cTBre, (hopMHUpOBaHKE CaMOpPa3BUBAOILENCS MH(POPMALIOHHO-PeCypPCHOM
cpeppbl.

®opmbl yueOHBIX 3aHATHM C HWCIO/Ib30BaHUEM CIIEIMaii3MPOBAHHBIX HHTEPAaKTHUBHBIX
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TeXHOJIOTHM:

Jlekijusi «0OpaTHOM CBSI3U» — JIEKLMS—TIPOBOKAIMs (M3/I0)KeHWe MaTepuasia C 3apaHee
3ar/IaHUPOBAaHHBIMH OIIMOKaMM), JIeKIUsi-0ece/ia, TeKIHsI-AUCKYCCHSI.

CeMHHap-JUCKYyCCUST — KOJIJIEKTUBHOe OOCYy>KJeHHe KaKoro-aubo CropHOro BOMpOCa,
npo0JsieMbl, BbISIB/IEHMe MHEHWW B rpyrme (MeXTpYIoBOM [uajior, JUCKYCCHS KakK CITop-
Jliarnor).

5. VHbopMaloHHO-KOMMYHHKAI[MOHHBIE 00pa3oBaTe/ibHble TEXHOJIOTUM — OpPTraHU3al[ust
oOpa3oBaTe/bHOrO  TpoIlecca, OCHOBaHHasi Ha  TIPUMEHEHWH  CTelMaJu3UPOBAHHBIX
TIPOTPAMMHBIX CpeJl ¥ TEXHUUECKUX CPeZiCTB PaboThI ¢ MH(OpMaI[rei.

@®opmbl  yueOHBIX 3aHATHM C HCIIO/Ib30BaHHEM HH()OPMALIMOHHO-KOMMYHHUKAIJMOHHBIX
TeXHOJIOTHM:

JlekuMsi-BU3yanu3alys — U3J/IOKeHUe COZiep)KaHWs COMPOBOXKAAeTCsS Tipe3eHTaluei
(memoHcTparyel yueOHbIX MaTepHasioB, TPe/CTaB/IeHHbIX B Pa3/IMUHBIX 3HAKOBBIX CUCTEMax, B
T.4. WITHOCTPAaTUBHbIX, Tpapuueckux, ayZvo- U BUjeoMaTepuasioB).

[MpakTuueckoe 3aHsiTe B (hopMe Tpe3eHTaLMX — TIpe/iCTaB/eHre pPe3y/IbTaTOB MPOeKTHOU
WIM  HWCCHe/loBAaTe/IbCKOM  esTeIbHOCTA C  MCIO0JIb30BaHWEM  CIlelia/ii3upOBaHHbIX
MPOrpPaMMHBIX Cpef,.

6 YueOHO-MeTOAMYECKOE 00ecrieyeHrne CaMOCTOSITe/TbHOW PadoThl 00yJaromuXxcsi

Mo pgucuurnimHe  «®Pu3ukKa»  TMpeAyCMOTPeHa ayJWTOpPHAas U BHeayAUTOPHas
caMocTosiTe/TbHast paboTa 00yYaroIXCS.

AynutopHasi camocTosiTe/lbHasi paboTa CTy/IeHTOB TIpe/Tio/iaraeT pelieHre KOHTPOJIbHBIX
3a/la4 Ha MPAKTUYECKUX 3aHATHUSIX.

ITpumepHble ayoumopHble KoHmpoabHble pa6omst (AKP):
2 cemecTp
KonTposnbHasi padora Ne 1 «®u3nyecKkre 0CHOBbI MEXaHUKH»

3ajanue 1. Pajnyc-BeKTOp YacCTHUIILI OMpeZeNseTCsl BbIpaKeHHeM r =3t’i +4t*j + 7k ,
rjae i, j,k -envHuYHble BeKTopa oceil X, Y, Z. Boruncauts: 1) myTh S, MpOieHHbIN yacTULen
3a niepBble 10c, 2) Moay/ib mepemMeltieHuss Ar 3a Toxke Bpemsi, 3) yCKopeHHe uyacTulbl. OTBeT:
S=500m, Ar=500m, a=10 m/c.

3aganue 2. Kosieco BpalllaeTCss BOKDYT HEMOJABWXXHOW OCH TakK, YTO Yros IOBOpPOTa
3aBUCUT OT BPEMEHHU [0 3aKOHy ¢ =10+20 - 2 t*, Haiit: 1) cpesHee 3HaueHue YI/IOBOM
CKOPOCTH {<~) 3a TIPOMEXYTOK BpeMeHH OT t=0 [0 OCTaHOBKM; 2) YIJTIOBOE YCKOpEHHEe B
MOMEHT OCTaHOBKHU KoJieca; 3) MOJIHOe YCKOpeHUe TOYKHY, HaXoAdlercs: Ha pacctossHuy 0,1m ot
OCH BpallleHus Jji1 MOMeHTa Bpemenu t=4 c. Otset: 10 paz/c; -4 paz/c?; 1,65 m/c?.

3aganue 3. [lo ropu3oHTa/bLHOM MOBEPXHOCTU ABWKETCS TeJI0 MacCOM Mm=2 Kr MO[
peiicteueM cunel F=8 H, HampasienHoi nog yrinom o=60° K ropusonty. Haiiti paccrosHue,
KOTOpOe TIPOIIJIO Tesi0, eC/id ero CKOPOCTh yBeJWuUWIachk ¢ 3 10 5 M/c, a KO3(pPUIMeHT TpeHus
Me>XX/1y Te/IOM M TTIOBepXHOCThIO paBeH p=0,1.0TBeT: 5,9 m.

3aganue 4. [llap maccoy m;=5 KI JBWXETCS CO CKOPOCTBbIO V1= 1 M/C U CTaJKUBaeTCs C
MOKOSILLMMCSl 11apOM Maccoll m,=2 Kr. Onpejenute CKOPOCTW LIAapOB TMOC/aAe yjapa. Yjap
CUMUTaTh YIIPYrUM, NIPsAMBIM U LieHTpaibHbIM. OTBeT: 0,43 m/c, 1,43 M/c.

3ajganue 5. YpaBHeHHe KojiebaHU TOUKH UMeeT BUZ: X =A -cos ot +7) , rie A=0,02 m,
o= 1 ¢, 1=0,2 c. Onpeze/wTh MMEPHUOJ, HAYAIBHYIO (a3y KojaeOaH!i TOUKH U e€ YCKOPeHHe B
MOMeHT BpeMeHH 1 c. OtBet: T=2 ¢; ¢o=0,2m pazg; a =0,16 m/c%.

KonTtposbHas pa6ora Ne 2 «CtaTucTiyeckas (pusuka v TepMoOAMHAMHKA»
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3apanue 1. Haiigute /s ra3000pa3HOro as3oTa Temriepatypy, NPy KOTOPOW CKOPOCTSIM
Mosiekyn v; = 300 m/c u v, = 600 M/C COOTBETCTBYIOT OJMHAKOBble 3HAueHHUs (PYHKLIUU
_ m(V; - V12)

4k In(V, /V))

3aganme 2. MjeanbHbl /ByXaTOMHBIM Ta3 obbemMoM 5 1 M jaeiedrem 10° Tla
M30XOpUYECKU Harpejd, B pe3yJjibTaTe 4ero CpefHss KUHeTUUeCKass SHeprusi ero MoJIeKyJl
yBesinursiack ot 0,0796 3B o 0,0923 3B. Ha cKoJIbKO Tpy 3TOM M3MEHUTHCS JaBjeHue rasa? B
Ja/ibHeHIIeM ra3 W30TepMHUeCKH PacCIIMPUIN /10 Haya/JbHOTO JaBsieHus. OrpefenuTe o0bem
rasa B KoHLe npouecca. Oteet: yBenuuutcs Ha 0,16 MITa; 5,8 1.

3aganue 3. Onpegenmvre K03hGhHUIUEHT TEIUIOIMPOBOJHOCTA A a30Ta, eC/i KO3 hHUIMeHT
JMHAMHUYeCKOM BS3KOCTH T| /sl HEro mpu Tex ke ycjoBusix paBeH 10 mkIla-c. OtBetr: A=7,42
MBT/M*K.

3aganue 4. 12 T a30Ta HaXOAATCS B 3aKPBITOM COCy/le 00beMOM 2 J1 TIPU TeMIlepaType
10°C. Tlocse HarpeBaHusi JiaBjieHHe B cocyje cTano pasHO 10*mm.pr.ct. Kakoe KomuecTtso
Teryia ObII0 COOOIIeHO ras3y npu Harpesanuu? Otset: 4,1-10° [Ix.

3aganue 5. Cmernanu Bogy Maccoi m;=5kr nipu temneparype T:=280 K c Bogoit Maccoii
m,=8kr npu Temrieparype T, =350 K. Haiitu: 1) temnepatypy 8 cmecu; 2) usmeHenue AS
SHTPONMH, TIpoucxosinee npu cmemmBanuu. OteT: 323 K; 0,3 kx/K.

pacripezenenviss Makceesa f(V). Otser: T =330 K.

3 cemecTp
KonTponbHas padora Ne 3 «J/1eKTPUYECTBO M MarHeTHU3M»

3apanue 1. DjiekTpUyeckoe Tosie CO34aHO AByMs 3apsgamMu (:=10 HK1 u  q.,=-20 uKu,
HaxoZsmuMucsl Ha pacctosiuud d=20 cm apyr ot apyra. OnpefenuTh HarpsbKeHHOCTh TI0JISl B
TOUKe A, yJa/eHHOW OT MepBoro 3apsja Ha pacctossHue r1=30 cM U OT BTOpPOro Ha r,=50 CM.
PaccuuTate paboTy, KOTOpyH) He0OXOAWMO COBEpIINThb, UTOObI MepPeHeCTH TOUYeuHbId 3aps
qo=5-10" KJ1 M3 TOUKM HaxOJALIMICS TocepeHe MeXy 3apsaaamu B Touky A. Otset: 280B/Mm,
0,42 1x.

3aganue 2. MimMeeTcsi TipeiHa3HaUeHHbIN /11 ©U3MePeHUs1 pa3HOCTU ToTeHIManoB o 30 B
BOJBTMETP compoTuBaeHWeM 2 KOM, Kotoporo pasfeneHa Ha 150 pgenenuii. Kakoe
COTIPOTHB/IEHWE HAZI0 B3ATh M KaK ero BK/IIOUWTh, YTOOBI 3TUM BOJILTMETPOM MOXXHO ObLIO
W3MEPUTb Pa3HOCTb TOTeHIMasioB A0 75 B? Kak u3MeHMTCA TIpU 3TOM I[eHa JeleHUs
BosibT™MeTpa? OtBet: 3 KOM, 0,5 B/gern.

3aganue 3. [1o npoBo/OYHON paMKe UMerollel ¢OpMy MpaBUIBHOTO I1eCTUYTOJIbHUKA,
uaer ToK cuimor [=2 A. Tlpu 3TOM B IjeHTpe paMKd o0Opa3yeTcss MarHWUTHOe Tioje C
HanpsKeHHOCTbI0 33 A/m. Halitu J/ivHYy NpOBOJIOKM, U3 KOTOPOH cienaHa paMka. OTeeT: [=0,2
M.

3aganue 4. [TpoBojsiias paMka romelijeHa B OJHOPOJHOe MarHUTHOE T0Jie C UHAYKLYen
B = 0,1 Ta. TII0CKOCTb paMKU COCTaB/IsieT C HarpaBjeHHeM MardHMTHOro mojs yroa ¢ = 30°.
[Tnomazas pamMku S = 20 cm?, comporuBiende R = 0,1 Om. MardurHoe mojie paBHOMEPHO
yMeHblaeTcsi 10 HyJis1 3a Bpemsi At=0,1 c. OnipesenuTe: a) cpefiHee 3HaUeHUe 3./.C. UHAYKILWH,
BO3HMKarOIIIel B paMKe; 0) CUTy MHAYKIIMOHHOTO TOKa; B) 3apsiji, KOTOPbII MPOTEUeT M0 PaMKe
3a BpeMs yMeHbItenus nosist. Oteet: 1 MB; 10 MA; 107 K.

3apanue 5. ConeHoOUZ, C MHAYKTUBHOCTBIO L=7 MI'H ¥ aKTUBHBIM conpoTuBieHveM R=44
OM MOAK/IHUYMIM K MCTOYHMKY TIOCTOSIHHOrO Harpsbkenuss Up, a 3areM K TeHepaTopy
CUHYCOW/Ia/TbHOTO HaTPSKeHUs1 C [IeHMCTBYOIMM 3HaueHreM HampspbkeHusi U,=U,. Tlpu kakoit
YyacToTe TeHepaTopa MOIIHOCTb, MoTpebssieMasi cojieHOuAO0M, OyJeT B 5 pa3 MeHbIlle, UeM B
repsoM ciyyvae? Otsert: v=2 KI'1j.

KonTposbHas padora Ne 4 «OnTHKa»
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3aganue 1. B onbiTe FOHra Ha myTH OIHOTO M3 MHTEP(epUPYIOLMX Jyuel MoMelanach
TOHKAasl CTeKJITHHasl IJIaCTUHKA, BC/Ie[CTBHE Yero LieHTpa/bHas CBeTJiasl I10/10Ca CMellanach B
TM0JIOKeHVe TIePBOHAYa/IbHO 3aHATOe MSATOW CBET/ION MOJ0COoM(He cuMTasi LieHTpaabHOW). Jlyu
rajaeT Ha IJIACTUHKY IepreHAuKyasapHo. [lokasaTesnb npesiomyieHus IIacTUHKUA n=1,5. [JnuHa
BO/IHBI cBeTa A=6-10" m. KakoBa ToJiyHa miacTUHKU? OTBeT: 6 MKM.

3aganue 2. besnplli CBeT majaeT HOPMaJbHO HA IOBEPXHOCTb CTEK/ISSHHOM IUIAaCTUHKU
tonuuHou d=0,4 MKM, Haxopsileiics B Bo3ayxe. [lokasarenb mpesioM/ieHUs] CTeKla Ne=1,5.
Onpezenure: a) reOMeTPUUECKYIO U ONTUUECKYI0 Pa3HOCTb X0Ja MUHTep(epUpyHLUX Jyueill B
NpoxXoJsiieM CBeTe, 0) /[AAMHBI BOJIH, WHTEHCHBHOCTb KOTOPBIX OcC/absisieTcss Trocse
NIPOXOXKZEeHUs IJIaCTUHKKU. CunTaTh, YTO BUAMMAs YacThb CIIEKTPA JIE)KUT B UHTepBaJie [I/IMH BOJH
ot 0,4 no 0,7 mxm. OTBeT: 0,8 MkM; 1,2 MKM; 0,48 MKM.

3apanue 3. Ha audpakijMoHHYIO pelleTKy HOpMa/lbHO TajaeT Myuyok cBeTa. KpacHas
JIMHUS C JJIMHOM BOJIHBI A=630 HM BH/Ha B CIIEKTPe TPeTLEro mnopsizika mnog yriaom ¢=71°. Kakas
CrieKTpa/ibHasl JIMHUS BHAJHA IO/, 3THUM JKe YIJIOM B CIIeKTpe yeTBepToro nopszaka? Uemy paBHa
rocTosiHHas peueTkd? CKOJIBKO BCero KpaCHbIX MakCMMyMOB fiaeT 3Ta peuierka? Otset: 473
HM; 2 MKM, 7.

3aganue 4. [IBa mosisipusaropa paclioioyKeHbl TakK, YTO YIrojl MeXZy UX IJIOCKOCTSIMM
nporyckanuss paseH  25°. Omnpee/nTbh, BO CKOJBKO Pa3 YMEHBIIWTCS WHTEHCUBHOCTh
€CTeCTBEHHOTO CBeTa TpH MPOXoxKAeHUu: 1) uepe3 ofuH (TepBbIi) ToJsspu3aTop, 2) yepe3 oba
nosisipu3zaropa. KosdduimeHnTt norsomeHus ceera B nossipusarope paseH 0,08. Otset: 2,17;
2,88.

3apanme 5. Kakas gons sHepruu (oTOHa wH3pacxofioBaHa Ha pabOTy BBIPBIBAHUS
3/IeKTPOHA, ec/v KpacHasi rpaHuna (oro3ddexkra 307 HM M MakcuMMasibHasi KWHETHYecKas
5Heprusi poTo3nekTpoHoB 1 3B? Otger: 0,8.

4 cemecTp
KonTposnbHas padora Ne 5 «KBanToBas ¢pu3znka»

3apganue 1. YepHoe Tesio umeet Temrepatypy 3 KK. IIpu oxnakgeHuu Tesa AjIiHa BOJIHBI,
TIPUXOZSILAsiCsi HA MAaKCUMYM H3/y4yaTebHOM CIIOCOOHOCTH, M3MeHWach Ha 8 MKM. [lo Kakoi
TeMIlepaTypsbl 0xX/1aAu10ck Teno? Oteet: 323K.

3aganue 2. DiieKTpOH o006OsafiaeT KuHeTHdeckoit sHeprueit 30 3B. Ornpepgenurb
71e0pOiiIeBCKYTO ZJIMHY BOJTHBI 37IeKTPOHA. BO CKOMBKO pa3 M3MEHHWTCS 3Ta /I/IMHA BOJIHBI, eC/d
KUHEeTUUeCKast S3Heprus ymeHbuTcst Ha 20%? Otset: 2,2:10"m; 1,12.

3apanue 3. TIpu ABWKeHUN YaCTHUIIBI BJOb OCH X CKOPOCTh ee MOXKeT ObITb Orpe/iesieHa C
TOUHOCTBIO (ommbKo#) m0 1 cm/c. Halith HeoripeieneHHOCTh KOOPAMHATHI, €C/M UaCTHUIleH
sByisietcst: 1) s71ekTpoH, 2) apobunka maccoii 0,1r. Oteet: 0,01m; 102Mm.

3apanue 4. Yactuija HaxoAuTcsi B OeCKOHeYHO TyOOKOW O[HOMEPHOM MOoTeHIMaabHON
VMesi MUHUMaJIbHY0 3Hepruro. KakoBa BeposSITHOCTh OOHapy’KeHHsI UaCTHUIIbI B Cpe/IHe TpeTu
ambl? OtBeT: 0,609.

3aganue 5. OmnpefenuTb [IMHY BOJIHBL, COOTBETCTBYIOLYK) TpeTbel JIMHUM CepUH
banbmepa: 1) B cniekTpe n3nyueHuu Bojopoja, 2) B cnekTpe u3nydeHusi noHa renvs. OTBeT:
434um, 1098M.

KoHTposbHast padora Ne 6 «PU3HKa spa U 3/IeMEeHTAPHBIX YaCTHI»

192
3apanue 1. IlepBoHauanbHasg Macca M30Tona WpUAUS I paBHa m = 5 r, mepuoj

rnonypacnaza 75 cyrok. Omnpepenvre, CKOJIBKO sfep pacrajzerca 3a 1 CeKyHAY B 3TOM
niperiapare. CKOJILKO aTOMOB 3TOro npenapaTta octaHercs yepe3 30 CyTOK M BO CKOJIBKO pa3
M3MEHMTCsl aKTUBHOCTh Tpernapara 3a 5to Bpemsa? Otsert: 1,67-10%; 1,2:10%%; 1,32.
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3apanmue 2. Sinpo Gepuninus-7 (-paguoakTrBHO 10 cxeMe K-3axBara. 3ammcaTb peakijuio.
Kakue yacTuiibl pu 3ToM 00pa30oBaivch?

3apanue 3. HeilTpuHHOe W3/ydyeHHe 3Be3/[bI MOKET BO3HHKHYTH 3a CUeT 00beJuHeHUs
JIByX TIPOTOHOB C o0Opa3oBaHWeM [leliTOHa. 3anuiivTe peakiuio0. Kakue uacTUIpl elle
00pa3yroTcs B 3TOM peakjun?

3aganue 4. HaliTu 5Hepruo CBsisy sijpa, KOTOPOe MMeeT OJUHAKOBOe YMCJ/IO MPOTOHOB U
HelTPOHOB ¥ paJiyc, B TIOJTOPA pa3a MeHbIuii paguyca sapa >’ Al . Oteet: °Be , 56, 5 M3B.

3ajanme 5. V13 mepBoHauasbHO CBOOOJHBIX TPOTOHOB M HEUTPOHOB 0OpasyeTcsi sipo
yryepoga-12. Kakasi sHeprus py 3TOM BbIJe/I1eTCs], KaK OHa Ha3biBaeTcs1? Ecim cuHTe3upoBaTh
TakuM obpasoM 1 r yrjepoja, TO CKOJILKO BCETO BBIJENUTCS TPHU 3TOM 3Heprun? Kakomy
KOJIMYeCTBY He(pTH 3Ta SHeprus skBuBasieHTHa? OTBeT: 92,4 M3B; 740 I'Ix; 16 T.

KoHnTtposibHast pabora Ne 7 «Pu3uKa A/jpa TBEPAOro Teaa»

3aganue 1. Hanucath MHEKCHI HarpaB/ieHUs PSIMOU, Npoxoadilel yepe3 y3isl [[100]] u
[[001]] kyOuueckoi MPUMHUTHBHOM PELIeTKH.

3aganue 2. OripefenMTh KOMWYECTBO TeruioThl AQ, Heobxoaumoe [jsi HarpeBaHUs
kpuctaiia NaCl maccoit m=20 r Ha AT=2 K, B AByX c/iy4asix, ecjid HarpeBaHHe MMPOUCXOUT OT
temriepatypel: 1) Ti=0p; 2) T,=2 K. Xapakrepuctuyeckyto temriepatypy Hebast Op ans NaCl
npuHATH paBHOU 320 K.

3aganue 3. Onpeie/IMTh YMCIIO N Y3/10B, IPUXOJALMXCSA HAa OZIHY 3/IeMEHTapHYH0 STYelKY B
rpaHel|eHTPHPOBAHHOW KyOHUeCcKoi pelieTke.

3aganne 4. Kycok Mmeramna obbema V=20 cm®Haxogurcs npu Temmeparype T=O0.
Omnpegenuts uncio AN CcBOOOJHBIX 3/IEKTPOHOB, HMITYJIbCHI KOTOPBIX OT/IMYAOTCS OT
MaKCHMaTbHOT'0 UMITYJIbCA Pmax He 00s1ee ueM Ha 0,1 pPmax. DHeprust Pepmu &=5 3B.

3apanue 5. OOpasel] U3 Bell[eCTBa, COZEPIKalllero SKBUBa/ieHTHbIE siipa (TIPOTOHBI),
HaxOJUTCS B OZHOPOJHOM BHellIHeM MarHUTHOM Tosie (B=1 Tn). Onpesenuts: 1)
OTHOCHTE/IbHYH0 Pa3HOCTh 3aCe/IeHHOCTeN SHepreTHYecKrMx ypoBHel rpu temneparype T=300
K; 2) yacToTy Vo, Ipu KOTOpPOI Oy/ieT IPOUCXOUTD siZiepHbI MarHUTHBINA Pe30HaHC.
OKpaHUPYIOIIVM /IefICTBHEM 3/IeEKTPOHHBIX 000/10UeK M COCeIHUX sifiep IpeHeOpeys.

ITpumepHble uHOUGuUOdya/bHble domawHue 3adaHus (U/]3)
2 cemecTp

38,[[8‘-18 Ne 1 «KKuHemMaTHKa MoCTynaTe/IbHOro ¥ BpamaTe/IbHOIr0 ABHXKEHUA»

TOuKa /JBWKETCS 10 OKPYXHOCTH pajumycoM 4 M 1o 3akoHy S =A+Bt' rne S —
npoiiieHHbI myTh, A=8 M, B=2 m/c’ t- Bpems. Ompeje/nuTb, B KaKO MOMEHT BpeMeHU
HOpPMaJIbHOE YCKOpeHHe paBHO 2 M/c’. HalfTi CKOPOCTb, TaHTeHI[UaIbHOE U TTOJTHOE YCKOPeHHe
TOUKU B 3TOT MOMEHT BpeMeHU

3agaua Ne 2 «/IluHaMMKa NOCTyNaTe/IbHOI0 ABH)KeHHU»

Ha o060z maxoBuka fuamerpoM 60cM HAMOTaH IIHYP, K KOHI[Y KOTOPOTO TIPUBSI3aH I'Py3 C
Maccoi 2 Kr. OrnpefieIMTb MOMEHT UHEPLIUM MaXOBHKa, eC/IM OH BpalllasiCb paBHOYCKOPEHHO MO/,
JIeMCTBHEM T'PYy3a, 3a Bpems t=3C MpruoOpes yraoBy CKOPOCTh 9 pajy/c.

3apauya Ne 3 «/lMiHaMMKa BpalljaTe/IbHOI0 ABH)KEHUS»

14



Ha Ban B Buje IMMH/pa C TOPU30HTATILHOM OCBIO BpAllleHWs] HAMOTaHa HeBeCcOMasi HUTh,
K KOHIly ee TpuKperuieH rpy3. Kakyio yrioByro cKopocTb OyjeT UMeTb Baj CIyCTs 2C IOocie
Hauajia [BWXKeHUs rpys3a, e macca Bana 4 kr, ero pazuyc 20 cm, macca rpysa 0,2 kr,
JlefiCTBHeM CUJT TPeHHs Ha JBMDKYILMeCs Tesla MOYKHO TipeHebpeub

3agaua Ne 4 «3akoHBI COXpaHeHHsI B MeXaHHKe»

[Ba MasnbIx MO pasMepy rpys3a maccamMu m;=10 Kr ¥ m,=15 Kr ToJBelLleHbl Ha HUTIX
OJMHAKOBOM yiHBI L=2 M B OZIHOI TOUKe U COTIPUKACAIOTCS MeXKAy co00ii. MeHbLHii Tpy3 Obu1
OTK/IOHeH Ha yros a=60° u ornyieH. OnpezenrTe BLICOTY, Ha KOTOPYHO MOAHUMYTCS 00a rpysa
rocsie abCOJTFOTHO HEYTIPYTOTO yAapa

3agaua Ne 5 «MexaHHUeCKHe KO/Ie0aHHuA»

[Tepuop 3aTyxaromux Kosebanuii paBeH T = 4c, norapudmMuueckuii [eKpeMeHT 3aTyXaHuUs
1,6; HavasnbHasg ¢a3a paBHa 0. CwmeinjeHue TOouku B MoMeHT T/4 paBHO 4,5 cM. Hamumcatb
ypaBHeHHe KoJiebaH1i ¥ TOCTPOUTH rpaduiK B Tipe/iesiax TPEX Mepro/ioB

3agada Ne 6 «Pe1ATUBHCTCKAsA MeXaHHKa»

B nabopaTopHO# cucTeMe OTCueTa OfHAa M3 /IBYX OJWHAKOBBIX YaCTHI[ C MacCOW My
TIOKOUTCSI, JIpyrasi JBMXKeTCsl CO CKOpocThio v=0,8c 1o HarpaB/ieHUI0 K TOKOSILLeICs YacTHLle.
Omnpezenute pelITUBUCTCKYIO MacCy JBWKYIIEHCS YacTHUI[BI B TaDOpaTOPHOM CHUCTeMe OTCYeTa
Y ee KWHETUYECKYIO SHepruro

3agaua Ne 7 «MKT. Cratucruueckas pusuka»

B cocyzne obvemom 20 j1 HaXOAWTCS CMeCh BOJIOpOJia W Tenvsl TOJ, AaBjieHUeM 2 aTM.
O6mas macca cmecu 5 1. V3BecTHO, UTO CpefHsIsi KMHETHUECKas SHeprusi MOCTYIaTeJbHOTO
JIBIDKeHHs MoJieKy/1 cmecH ra3os pasHa 0,038 3B. Bo ckoJibKO pa3 OT/iM4aroTCst MacChl BOJOPO/a
Y Te/ivst B CMecu?

3agaua Ne 8 «VeanbHBIN ra3»

3 Mo/ a30Ta IUIOTHOCTBIO P=1,25Kr/M® HM30XOPHO HAarpe/j¥ Tak, UTO €ro jaB/ieHde
usmenuaack ¢ 1,1-10° ITa mo 1,6:10°TIa, a 3atreM u300apHO CXKalud /[0 IEPBOHAYAILHOMN
TemriepaTypbl. OmpeziesiuTe TeMIiepaTypbl B KaXJOM U3 TpexX OMNMUCAHHBIX COCTOSHUM U
KOHeuHbI! 00beM rasa. M3o6pa3ure rpauku 3TUX MpoLieccoB B KoopAuHaTax P-T

3agaua Ne 9 «IlepBoe Haua/10 TEPMOJUHAMMKH»

B pesysbrate M30TEepMHUeCKOro paclIMpeHHsl a30Ta maccod m=0.2Krmpu TemmepaType
T=280 K o6wem ero yBenmunBaercsi B 2 pa3a. Ornpegenuts: 1) paboty A, COBepILIEHHYIO Ta30M
npu pacuvpeHuy; 2) usmeHeHne AU BHyTpeHHeill 5Heprud; 3) KOIMUECTBO TeryioThl Q,
TI0JIy4YeHHOe ra3omM

3apauya Ne 10 «Bropoe Haua/io TepMOAUHAMHUKH»

Kycok nbma maccoti m =200r, B3aTbId Tpu TemmepaType t; = -10C°, Obu1 Harpet 1o
TemriepaTypsl t, =0C° M pacrasieH, 1nocje yero oOpasoBaBliasicsi Bofa Obuia Harpera [0
TemMriepaTypsl t; = 10C°. Onpesenuts usmeHeHue AS 3HTPOIUU B XO/ie YKa3aHHBIX ITPOLIeCCOB.
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3 cemecTp
3agaua Ne 11 «31ekTpocTaTuKa»

DJIeKTpUYeCcKoe moJie co3jaHo AByms 3apsigjamu :=10 K1 u q.=-20 uK/1, HaxogsmumMucs
Ha paccrossHuu d=20 cm gpyr ot apyra. OmnpejenuTb HamnpsyKeHHOCTb MMOJISI B TOUKe A,
yJZlaJleHHO! OT MepBoro 3apsijja Ha paccrosHue 1;=30 cM u oT BTOporo Ha r,=50 cMm. PaccuuraTh
paboTy, KOTOPYHO HEOOXOJUMO COBEPILMTh, YTOOLI MEPEeHeCTH TOYeUHBIH 3apsz qo=5-10" K u3
TOUKW HaxOZSAIIUKCS NTocepeiiHe MeXy 3apsiiaMy B TOUKy A.

3agauva Ne 12 «I1oCTOAHHBIN 3/IEKTPUYECKHUHN TOK»

Ha puc. 3.1. £,=1,0 B, &=2,0 B, &=3,0 B, rr=1,0 Om, 1,=0,5 Owm, 1r;=1/3 Om, R;=1,0 Om,
R3;=1/3 Om. Omnpegenute: 1) cumbl TOKa BO BCeX y4acTKaX Liery; 2) TEIJIOBYH) MOIIHOCTb,
KOTOpasi BbIZIeJIIeTCSl Ha COTIPOTHBIIEHUH Rs.

H_g Za M

3

nur 57

3agaua Ne 13 «JseKTpoMarHeTu3IM»

[To aByM OecKOHEUHO [JIMHHBIM TPSIMbIM TapasUle/IbHbIM TIPOBOJiAaM, HaXOZSMIUMCS Ha
paccrosauu R=10,0 cm gpyr ot gpyra B Bakyyme, TekyT Toku [,=20,0 A u [=30,0 A
O/JJMHAKOBOI'0 Harpas/eHus. OrpesenUre MarHUTHYIO UHAYKLIMIO 1107151 B, co3saBaeMoro Tokamu
B TOYKAX, JIeXKAIIUX Ha TMpsMOM, coeAWHSIOUMX o0a mpoBoza, ecim: 1) Touka C JIeKUT Ha
paccTossHUM 1,=2,0 CM JieBee J1eBOTO TPOBo/a; 2) Touka [l JIeXKUT Ha paccTosiHuu r,=3,0 cM
TripaBee paBoro Nposo/a; 3) Touka G Ie)XUT Ha pacCTosIHUM I;=4,0 CM IpaBee JIeBOr0 NPOBOJa.

3agaua Ne 14 «31eKTpOoMarHeTusm»

OneKTpoH, yCcKopeHHbIN HanpsbkeHuem U=200 B, BreTaeT B 0HOPOZHOe MarHUTHOE I10JIe
c uaaykpei B=0,7-10 T neprieHAUKY/ISPHO CUIOBBIM JIMHUAM. HalTh paguyc OKpPy>KHOCTH,
10 KOTOPOM ABW)XeTCsI 37IeKTPOH B MarHUTHOM T10J1e U nieproy, ero BpaujeHus. Oteetr: R=0,68 m;
T=5,1-10"7 c.

3apaya Ne 15 «JjieKTpoMarHuTHass HHAYKIUS»

[TpoBogsiMi TMJIOCKWI KOHTYP, MUMeRIIUid (opMy OKpy>KHOCTU paguyca r = 0,05 M
roMelleH B OJHOPOJAHOe MarHUTHOe TioJie TaK, 4YTO JIMHWUM MAarHUTHOW WHAYKUWU IO/t
HarpaBsJleHbl IepIleHJAUKYJ/ISIPHO IIJIOCKOCTU KOHTypa. CorpoTuBiieHre KoHTypa R = 5 Om.
MarxauTtHasi UHAYKLUSI MeHsieTcs Tio 3akoHy B = kt, rae k = 0,2 Tn/c. Onpegenute: a) 3.4.C.
WH/IYKI[UW, BO3HUKAOILYI0 B 3TOM KOHTYpe; 0) CH/ly MHAYKLUOHHOTO TOKA; B) 3apsifi, KOTOPLIM
MpOTeueT M0 KOHTYPY 3a MepBble 5 CeKyHJ, U3MeHeHUs MOJIsl.
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3agauya Ne 16 «MHTep(depeHnyis cBeTa 0T TOUEUYHBIX HCTOUHUKOB»

B onbite FOHra Ha myTd OZHOTrO M3 WHTepP(QEpUPYIOLIMX Jydyeld IOoMellanach TOHKas
CTeK/IsIHHasi IUIaCTMHKA, BC/IEACTBHE 4Yero LieHTpajbHas CBeT/asg TI10/0ca CMeljanach B
T0JIO’KeHVe TIePBOHAYa/IbHO 3aHSTOe MSATOW CBET/ION MOJ0COoM(He cuuTasi LieHTpajabHOW). Jlyu
rajaeT Ha IJIACTUHKY IepreHAuKyasapHo. [lokasaTesnb npesiomieHus IIacTUHKUA n=1,5. [JauHa
BO/THBI A=6-107 M. KakoBa To/II[{HA TIACTUHKA?

3agaua Ne 17 «IHTep(depeHys cBeTa B TOHKHUX IJIEHKaX»

[TnockonapasienbHasi CTeK/IsSIHHasl TUIaCTMHKA TOMLMHOW d=1,2 MKM M C IOKasaTesieMm
TIpeJIOMJIeHUs N=1,5 IoMeljeHa MeXxly ABYMsI CpeZlaMy C ToKas3aTesIsIMU [PeJIOM/IeHHs Ny U No.
Cget c yiiHOM BosHBI A=0,6 MKM Ta/iaeT HOpMa/ibHO Ha MIacTUHKY. OnpeziesiuTe ONTUYECKYHO
PasHOCTb XOJi@ BOJIH, OTPaXeHHbIX OT BEpPXHEM W HIDKHEHM TMOBEPXHOCTeM IJIACTUHKU W
oTipejiesiiTe, yCUeHWe WM ocyiabyieHre WHTeHCUBHOCTH TIPOMCXOJUT TMPU HMHTepdepeHIuu B
CJIeAYIONINX CTyYasix: a) Ni<n<np; 0) n;<n>n,

3agaua Ne 18 «Iudpakuus @peHens»

Hatigute paguychbl miepBbix Tpex 30H DpeHessi [i/isl TJIOCKOW BOJIHBI, €C/TM PacCTOsIHHAE OT
BOJIHOBOM MOBEPXHOCTU [0 TOUKHU HabsmogeHus 1 M. [JmHa BoHb A=500 HM.

3agaua Ne 19 «Iudpaknusa @payHrodepa»

Haiity HanbosibIMii TIOPsiIOK CrieKTpa [/l KeJITOW JTMHUM HaTpusl C AJIMHOMN BOJTHBI A=589
HM, eC/Id TMOCTOsIHHasA AudpakuyoHHOW peleTKu d=2 MKM. CKOJbKO BCEr0 MakKCUMyMOB JaeT
Ta penietka? IToJ KakuM yriaoM @ HabI01aeTcs oCaeJHUN MaKCUMyM?

3apauva Ne 20 «ITonsipu3anus cBeTa»

YTroa MeX/y TUIOCKOCTSMU TIPOITyCKaHMs JIBYX osisipu3atopos paseH 50°. EcTecTBeHHbIM
CBEeT, MPOXO/isl uepe3 TaKyl CUcTeMy, ociabnsieTcs B 8 pa3. [IpeHeOperast oTepsiMu CBeTa TPU
OTpa)XeHHWH, OTpe/ie/IMTh KO3((PULIMEHT MOIJIOLeH:s CBeTa B M0JIipu3aTopax.

4 cemecTp

3agaua Ne 21 «Doto3¢dexT»

OnpenenuTh  HaWMEHBLIWM  3aZlep>)KUBAIOLIUA  TIOTeHLWan, HeoOXOAUMBIM /st
TpekpalleHus SMUCCHU C TIOBEPXHOCTU (DOTOKATOZA, eCM OH OCBelaeTCs W3/IyuyeHHueM C
JvHoM BosHbl 0,4 MKM, a KpacHasi TpaHMlLia J/1g Matepuasa Katoza pasHa 0,67 MKm

3agaua Ne 22 «TenioBoe u3nydyeHue»

YepHoe Tesio Harpes ot Temrieparypbl 600K no 2400K. Bo CkoJ/IbKO pa3 yBeauuyuiach
obmiasi TerioBasi SHepruis, W3naydaemas TesioM? Ha CKOJIBKO W3MeHW/Iach [JIMHA BOJIHBI,
COOTBETCTBYIOLL|as MAKCHUMYMY SHEPTMM U3/Ty4YeHUs U CIIeKTPa/IbHbIM COCTaB U3My4YeHUs ?

3agaua Ne 23 «3¢pdexT Komnrona»

dotoH c 3Heprueit 1 MaB paccesiics Ha CBOOOJHOM TTOKOMBIIIEMCsI 37eKTpoHe. Haiitu
KMHETUUECKYH) SHEpPryr0 3/1eKTPOHAa OTJAauM, eC/AM B pe3y/bTaTe pacCesiHusl [/IMHA BOJIHbI
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¢doToHa usmeHunach Ha 25%
3agaua Ne 24 «Jj1eMeHThI KBAHTOBOM MeXaHUKH»

[Tpu JBW>KEHUM YaCTULIBI B/IOJIb OCU X CKOPOCTh ee MOXKeT ObITh OTpefiesieHa C TOUHOCThIO
(ommbkoii) g0 1 cm/c. HaliTu Heoripe/ie/ieHHOCTb KOOPJWHATHI, €C/IA YacTUllel siByisieTcst: 1)
3JIEKTPOH, 2) ApobduHKa Maccoii 0,1r

3agaua Ne 25 «HacTHiia B NOTeHIHA/ILHOH sIMe»

CoOcTBeHHasi (yHKIMs, OMUCHIBAIOIIAsi COCTOSIHME MMKPOYACTHULbI B OECKOHEYHO

. m
y,(x) =Csin—x
ryOOKOW  TIOTeHLMa/bHOW siMe INMPUHOW £, WMeeT BUJ, . Wcnone3ys
yCI0BYSI HOPMUPOBKHY, OTpeZie/IUTh TOCTOSTHHYI0 C.

3agaua Ne 26 «<ATom no Teopuu Bopa»
BbIurc/imTh painychl TIepBBIX TPeX OPOUT 3/1eKTPOHA B aTOMe BO/IOPO/a
3apaua Ne 27 «M3/1yuyeHue aToma»

Haiitu HaI/I6OJ'IbH_[y1-O W HAMMEHbBIIYHO AJIMHBI BOJIH CEpUUA IlamieHa B CITIeKTpe H3/Ty4YeHUs
BOOOpOAa. CpaBHI/ITb MOJIy4€HHbI€ 3HAYE€HWA C A/TMHAMHW BOJIH BUUMOI'O U3/TyUeHUS

3agaua Ne 28 «PafiH0AKTHBHOCTb»

192
r
[TepBOHauanbHasi Macca U30TOMA UPUAUS 77~ paBHa M = 5 T, TIepHo/ Tosypacraza 75

cyTok. Ormpefenvre, CKO/JBKO siiep pacragercs 3a 1 cekyHy B 3ToM Iperiapare. CKOJIBKO
aTOMOB 3TOro IperapaTa ocraHercs yepe3 30 CyTOK U BO CKOJIBKO pa3 U3MEHUTCS aKTUBHOCTb
rpernapara 3a 3TO BpeMsi?

3agaua Ne 29 «3aKoHBI COXpaHeHMSA B SJePHBIX PeaKIusx»

B nenTpe cosHLa MpoTekaeT TepMosiZiepHasi peakLysi CHHTe3a Tejus M3 BOJOPOJa, B
KOTOPOM W3 4YeThIpex IMPOTOHOB obpasyercs sapo He* M gBa mo3uTpoHa. 3amuiumre STy
peakuyio. Kakue elrje yacTuIbl 00pa3yroTcs B Het?

3apaua Ne 30 «JHeprusi B si/lepPHbIX peaKLusax»

Kakoe kommuectBo U®° «BhIrOpaeT» 3a roj B s[ePHOM peakTOpe C 3/IeKTPUYeCKOi
MomHocThio 1 I'BT 1 k.n.z. 38%? CuutaTh, UTO pacrnaj sijep ypaHa Mmoj AelCTBUeM TerIOBbIX
HEHUTPOHOB NIPUBOJUT K 00pa30BaHUIO0 W30TOIOB KCeHOHa-141, cTpoHIMsA-92 U TpeX BTOPHUUHBIX
HEUTPOHOB.

3agaua Ne 31 «®Pu3nka TBepAOro reaa»
OnpezsenuTb KOMMUeCTBO TeryioTel AQ, HeobOXogumoe 11t HarpeBaHusi kpuctamina NaCl
Maccoii m=20 r Ha AT=2 K, B ByX c/yuasix, ec/ii HarpeBaHue MPOUCXOJUT OT TemrepaTyphl: 1)

T1=0p; 2) T>=2 K. Xapakrepuctuueckyto temneparypy Hebas 0p gns NaCl npunste paBHoit 320
K.
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ITepeuenb nabopamopHbix pabom

2 cemecTp

g

o 1 «IIpuMeHeHUe 3aKOHOB COXpaHeHUsI [I7is OTipe/ie/ieHrsi CKOPOCTH TIoJieTa ImyJin»
o 4 «MccnepoBaHue BpalaTebHOTO JIBUKEHUSI TBEPZOIrO Tejla BOKPYT HEINMOJBUKHOU

g

ocn»

g

5 «OripefiesieHre XapaKTepUCTHK 3aTyXaroIUx KosebaHuit Gpr3nueckoro MasiTHUKa»

Ne 7 «OnipefiesieHrie CKOPOCTH 3BYKa B BO3lyXe METO/IOM CTOSTYer BOJIHBI»

Ne 11 «M3yueHre CTaTUCTUYECKUX 3aKOHOMEPHOCTEN»

Ne 14 «Omipenenenvie roka3atens aguabaTel MmetosioM Kiemana u [le3opma»

o 15 «ITpoBepka 3akOHa BO3pacTaHusl SHTPONUY B HEPABHOBECHOM CUCTEMe»

16 «VccnenoBaHue W3MeHEHHs] TeMrlepaTypbl B afpnabaTUyeckoM TIpoliecce U
ornpezieneHue Ko3dduienta Ilyaccona »

g &

3 cemecTp

Ne 21 «MccnegoBanue 371eKTPOCTaTUYECKOrO I10J1s1 C ITIOMOLLBbIO 30HAa»
Ne 24 «Pacmmpenue ripefiesia isMepeHus amriepMeTpa roCTOSHHOT'O TOKa»
27 « VI3yueHne pe3oHaHCa HaNpsKEHUM»
28 «OmnpeneneHve WHAYKTUBHOCTM KAaTyLUKA W MAarHATHOM TMPOHHLIAEMOCTH

(heppoOMarHMTHOrO Tena»

Ne 32 «OmnpefeneHve paznyca KpUBU3HbI JIMH3bI U T10/I0CHI MPOIMYCKaHUsI CBeTO(MUIbTPa C
IoOMoLLBI0 KoJstel] HeroToHa»

Ne 34 «OrmipesiesieHrie [AJWHBI CBETOBOW BOJHBI M XapaKTePUCTUK AUQPPAKLIMOHHOU
pPeleTKn»

Ne 35 «OmnpefiesnieHrie KOHL|EHTpaLMM paCTBOPOB caxapa U NMOCTOSTHHOW BpallleHHs»

g &

4 cemecTp

Ne 36 «CHsiTMe BOJbTaMIIEPHBIX XapaKTePUCTUK (OTO3/IeMeHTa W Orpefie/ieHue ero
YyBCTBUTEIbBHOCTU»

Ne 41 «VccnemoBanue Bo30YK/IeHUST aTOMOB Ta3a»

Ne 42 «OrmpefenieHre TJIaBHBIX KBAHTOBBIX 4MCen BO30Y)KIE€HHBIX COCTOSIHUM aToMma
BOZIOPOJA»

Ne 43 «MccnenoBaHue TepMO37eKTPOHHOM SMHUCCUM U OripeiesieHHe paboThl BbIXO7a
3JIeKTPOHA U3 MeTasljia»

Ned4 «/3yuyeHune 31eKTpUYECKUX CBOMCTB TBEP/BIX TeJ»

Ne 51 «/3ydyeHHre 3aKOHOMEPHOCTeN o-pacraza»

Ne 53 «OnpezneneHve MakCUMarbHOM SHepruvd [-yacTull W UJeHTU(UKALUsS
PaZiIMOaKTUBHBIX IIperapaToB»

ITepeuenb 6onpocoe K CeMUHAPCKUM 3aHAMUAM
2 cemecTp

CemuHap Ne 1 "KuHemaTvka M AMHAaMHKa IMOCTYNaTe/IbHOI0 M BpallaTe/J1bHOr0
JABHOKeHUN "
1. Mexanuueckoe gswkeHue. Cucrema orcuéra. MaTtepuasbHas TOUKa.
2. OCHOBHbIe KHUHeMaTU4eCKue XapakTepUCTUKU: TlepeMellieHue, IyTb, CKOPOCTb, YCKOPeHUe:
TI0JTHOe, HOpMaJIbHOe, TaHreHLManbHoe. Kiaccudukarus 1BrKeHNH.
3. IlocrynarensHoe aBuxeHue. LleHTp Macc. BpalljatenbHoe JBUKeHUe.
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4. OCHOBHbIe KMHeMaTUYeCKue XapaKTepUCTUKU BpallaTe/IbHOIO IBU)KeHHs: YroJl [I0OBOPOTa,
YIJIOBOE MepeMellieHre, yII0Bble CKOPOCTh U YCKOPEHHE.

5. CBsi3b MeX/ly JIMHEUHBIMU U YTJIOBBIMU XapaKTePUCTHUKU IBI>KeHUsl. PaBHOMepHoOe U
paBHOIEpeMeHHOe BpalljaTe/lbHOe BWKeHUsl. [IoHsThe cOCTOsTHUSI (PU3NUECKOM CUCTEMBI U
ypaBHEeHUS JBUKEeHUS.

6. JluHaMHueckKue XxapaKTepUCTUKU: CHjia , CUJI0OBOe 1oJie, Macca, UMITYJIbC.

7. 3akoHbl Hbl0TOHA.

8. ,Z[I/IHaMI/I‘—IECKI/Ie XdPaKTEPUCTHUKKU BpAallldTe/IbBHOI'O [ABWI)KEHHSA: MOMEHT CHJIbl OTHOCUTE/IbHO

0CH, MOMeHT MHepLru. OCHOBHOM 3aKOH /IMHAaMUKHU BpalllaTe/lbHOTO ABMXEHUS.

CemuHap Ne 2 "3akoHbl coxpaHeHHs "
1. 3aKOH coXpaHeHUs! UMITYyJIbCa, YCI0BUS €r0 BbINIOJIHEHHUS.
2. 3aKOH COXpaHeH!ss MOMEeHTa UMITYJ/IbCa, YC/I0BUS ero BbIIIOJIHeHUS.

3. Pabota, wmomHOoCcTb. PaboTa rpaBUTALlMOHHOM CU/bl, KOHCEpBaTHMBHbIe CH/Ibl. PaboTa
pe3ynbTHpylOiel cunbl. KuHeTnyeckasi SHeprusi, TeopeMa 00 W3MeHEHWH KHHETUUYECKOM

JHEpruM.

4. 3aKOH cOXpaHeHUsl OJTHOM MeXaHWYeCKOM SHepruM, YCI0BUS ero BbIMOJHEHUS.
5. CoypapeHue AByX TeJ.

6. CB#I3b 3aKOHOB COXPaHEHMsI CO CBOMCTBaMH MPOCTPAHCTBA U BPEMEHH.

Cemunap Ne 3 "Kosie0anus 1 BOJTHBI"
1. ®usnueckuii ¥ MaTeMaTUYECKUN MasiTHUKU.

2. 'apmMoHHUUeckue, cBoOO/IHBIE, BBIHY K/|eHHbIe u 3aTyxarolue KoJiebaHust:

b depeHMaIbHbIe, TpaVKU, XapaKTePUCTUKH.

3. fIBneHue pe3oHaHca U ero pusnueckas npupoza. [Ipumepsl.

BosHa. Bugel BosiH. MexaHu3Mm o06pa3oBaHUs MeXaHUUeCKHUX BOJIH.
3ByKoBasi BosiHa. MexaHu3m o00pa3oBaHMsI 3ByKa B Ta3ax.

BomnHoBoe ypaBHeHUe.

Crosiuasi BonmHa. MexaHn3M oOpa3oBaHMs. Y paBHEHHe CTOsiUei BOJTHBI.

No Uk

CemuHap Ne 4 "CraTHCTHYeCKHE MeTOABI OITMCaHUA MakKpocucreMm"
BeposTHOCTY MOSIB/IEHUS JUCKPETHOM Y HEMMPEPLIBHOU C/TyualiHbIX BETUYMH.
OYHKLMA pacrpe/iesieHysl BepOATHOCTEN. Y CJ/IOBHe HOPMUPOBKH.

CpenHee v Harbosiee BeposATHOe 3HaUeHUE CTyYalfiHOM BeTMUUHBI.
CraTtuctuueckre MeTo/ibl. OCHOBHbIE TI0JIO’KEeHUSI CTaTUCTUUEeCKON (DU3UKHU.
Pacripenenenvie Makcgesia, ["aycca, bosbiMaHa.

ik

CemuHap Ne 5 "TepmoanHaMuyecKue MeTO/AbI ONIUCAHUA MaKpocucTreM"
YpaBHeHHe COCTOSTHUS U/leanbHOrO rasa.
PacripeziesieHre SHepryu 1o CTerneHssM cBoOobl. CpefHsis SHePTHst MOJIEKYJIbL.
TerioemkocTb. MosisipHasi U yzie/ibHasi TEIJIOEMKOCTH. Y paBHeHre Maiiepa.
BHyTpeHHsIs1 3Heprust Kak QYHKLHSI COCTOSTHUS crcTeMbl. PaboTa Kak (yHKIHs mporjecca.
[TepBoe Hauas0 TePMOJMHAMUKM.
M30mporiecchl: U30TepMUYeCKHH, N30X0pPUYeCKHH, n300apruuecKuii, ajiabaTHnuecKuii,
MOJIATPONTUYECKUM.
7. Ourponusi. CBOMCTBA SHTPOIUU U30/IMPOBAHHON CUCTEMBI.
8. BTopoii 3aKOH TepMO/IMHAMUKHU.
9. Lukn Kapno. K.m1.4. 1jukia KapHo.

SR el

CemuHap Ne 6 "SIB/1eHus nepeHoca B ra3ax”
1. InvHa cBoboaHOrO 1ipobera, «3(peKTUBHBIN AraMeTp» MOJIeKYJIbI.
2. SIBneHus nepeHoca: TeIIONPOBOAHOCTD, AU(Py3usi, BI3KOCTE.
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1.

. KoapuimenTs! TernnonpoBogHoOCTH, AUdPy3nu, BI3KOCTH.
. ®usnueckuii cMbici Ko3pduipeHToB. OT Uero 3aBUCAT KO3(PHULIMEHTHI.
. [Ipumeps! U3 NPUPOAbI U TEXHUKHU.

3 cemecTp

CemuHap Ne 7 "JjiekTpocraTuueckoe mnose"
OneKTpocTaTUYeCcKoe 1osie. JaeKTpUuueckry 3apszi. 3akoH KyoHa.
HanpskeHHOCTB 371eKTpoCcTaTyeckoro noss. [IpuHimn cyneprnosuyn.
[Totok BekTOpa F . Teopema I'aycca.
[ToTeH1MaBHOCTB 3/IEKTPOCTATUUECKOr o 10J1s. TeopeMa 0 LIUPKYJISALIAN.
CBs13b MeXX/ly HalPsDKeHHOCTBIO U [IOTeHLIUaIoM.
I'eomeTpuyeckoe onucanue 1osisi. CUI0BbIe IMHUU. DKBUIIOTeHLIMa/IbHble T0BePXHOCTH.

Cemvunap Ne 8 "IlocTosiHHbIN TOK. Ilenu mocTossHHOT0 TOKa"
OneKTpuyeckri TOK. [I10THOCTh TOKa. Y paBHEHUE HeNPepbIBHOCTH.
3akoH Oma /111 OJHOPO/JIHOTO yJacTKa LiernH.

CornpoTtuBieHre MpoBoAHUKA. CoejuHeHNEe CONPOTUB/IEHUH.

3akoH Oma /111 HeOJHOPOJHOTI O yyacTka 1ernu. CTopoHHue cumbl. D/ C.
[MpaBunia Kupxroda.

MotHocTh TOKa. 3aKoH [xoyJisi-JleHna.

CemuHap Ne 9 "MaraurHoe nosie. JjIeKTpOMarHUTHasA MHAYKIMA "

TOKOM. 3akoH bro-CaBapa.
2. TIoTOK ¥ LIUPKYJISALUS BeKTOpa UHAYKLMM MarHUTHOro rnossi. Teopema "aycca u TeopemMa o
LUPKYJISILIUY.

3.

No ks

ik

»

ik

Cuna Jlopenua. [IBr>keHue 3apspKeHHOW YaCTHLIbl B MarHUTHOM I10JIe.
Cuna Amrepa.

3aKOH 3/1eKTpoMarHuTHOW UHAYKLMK Papazes. [IpaBuso JleHua.
BuxpeBoe s/1eKTprueckoe rosie.

ABnenve camonHaykKuuu. HAYKTUBHOCTE. COsleHOU,.

Cemunap Ne 10 "KonebarenbHblii KOHTYP. IlepeMeHHbII TOK"
KosebarenbHbI KOHTYP. MexaHW3M BO3SHUKHOBEHUS 3/IEKTPUUYECKUX KOseOaHUH.
OHeprust 1eKTPUUeCKUX KoaeOaHu.
3aTyxaroiue KonebaHust. XapaKTepUCTUKK 3aTyXaloInX KojiebaHwi.

Po/b aKTMBHOTO COTIPOTHBIIEHHS B KOJie0aTe/TlbHOM KOHTYPE.
BueiHy>KeHHble KomebOaHus. BekTopHas [guarpamMMa HarpsbkeHW. Pe3oHaHC
Pe3onaHcHad yacToTa.

Pa3/IMUHBIX 3/IeMeHTax L[eTTH.
L[eTTH TIpY TIepeMeHHOM TOKe.
KoadduipeHT MOIIHOCTU

CemuHap Ne 11 "ViHTepdepenuus cBera”
ONeKTPOMarHUTHbIE BOJIHBI.
KorepeHTHOCTb 1 MOHOXPOMaTUUHOCTb CBETOBBIX BOJIH.
WuTepdepeHius cBeTa OT JBYX UCTOUHUKOB.
WHTepdepeHLys CBeTa OT MI0CKONapasuiebHOM MIaCTUHKY.
WHTepdepeHIusi cBeTa OT MJIACTUHKU TlepeMeHHOU ToiuHbl. Konbija HeloToHa.

M cTOUHMKY MarHUTHOTO I10Jisl. MarHuTHOe Ioje ABVOKYILETrOoCd 3apsdfada KW TIPOBOJAHHKA C

TOKa.
CooTHolleHve (a3 MeXJy BHEIIHWM HamnpshkeHWeM, CUIONM TOKa M HampsykeHWeM Ha
[TepemeHHbIM TOK. VHAYKTUBHOE M €MKOCTHOe COMNpoTUB/IeHHe. [To/iHOe COMpOTHBIEHUE

HeicTByrol[Me 3HAUEHUs] CU/IbI TOKAa U HampsyKeHusl. MOIIHOCTh MpU MepeMeHHOM TOKe.
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6. IlpumeHeHue UHTep(depeHLIMH CBeTa.

CemuHap Ne 12 " Tudpakuus cBera"

1. fABnenue gudpakuyu. OcobeHHOCTh AUQPaKLUU CBETOBBIX BOJH. [dudpakuus ®peHens u
@payHrodepa.

2. [lpunuun  ToireHca-®peHens.  YTpolleHWe BbIUMCAEHWA C TIOMOLIbH0 BEKTOPHOU

JarpaMMmBbl.

Oudpakuus @peHens Ha KPYr/0oM oTBepCcTUU. 30HbI DpeHersi.

4. Nudpakuus PpayHrodepa Ha y3KOM NPSMOJMHENHOW Ije/M. YC/IOBUSI MakCMMyMa M
MHHUMYMa. 3aBUCUMOCTb MHTEHCHBHOCTH CBeTa OT yIJia AU(pakKLvy.

5. JudpakuyonHas peiietka. OCHOBHbIe XapaKTePUCTUKU AW(PPaKIIMOHHOMN pelleTKH. Y C/IOBUS
I/IaBHBIX MAKCUMYMOB U MUHUMYMOB U /00aBOUHBIX MUHUMYMOB.

w

Cemunap Ne 13 "Ilonspusanus cBera'
1. Tlonspu3auysa cBeta. EcTeCTBeHHBIN U NOJIIPU30BAHHBIN CBeT.
2. Tlonspusauys cBeta Ipy OTPa)KeHWH U NIpesioM/IeHuH. 3aKoH bprocrepa.
3. Tlonsipusarmss  mpu 7BOWHOM  jydernpesiomsieHnu. CBoOWCTBAa  OOBIKHOBEHHOTO U
HeOOBbIKHOBEHHOT O JTyueil.
4. IlonspusauyoHHsle npusmel. [Ipyusma Hukoss.
5. 3akoH Masmoca. AHanu3 noJisipy¥30BaHHOrO CBeTa.
6. OnTvuecku akTUBHBIE BelljecTBa. BpailjeHue 1yIoCKOCTU MOJIIpU3aLiviu CBeTa.

4 cemecTp

CemuHap Ne 14 "KpaHTOBas onTHKa'"
1. TennoBoe wu3nyvyeHue abcomOTHO vepHoro Tena. 3akoH CredanHa - BosbliMaHa. 3akoH
cMellieHus Buna.
2. KopnycKynssipHO-BO/THOBOM /lyaiv3M CBeTa. JHeprusi U UMIMy/bC GoToHa. [laBieHue cBeTa.
3. ®oTo3ddexT. 3akoHb! poTosPdexTa. PopmMysia DHILITeNHA.
4. Dpdext KomnroHna. ®opmyna Kommnrona.
5. BonHoBele cBoMcTBa vacTtul. /[lnuHa BosiHBI e Bpowna. IlpuHiun HeorpezeneHHOCTH
IeiizeHbepra.

Cemunap Ne 15 "Ctpoenue aroma"
Mopenu atoma. I1naHetapHas mozesnb aToma.
IToctynate! bopa.
M3nyueHre aToMa BOZOPO/ja U BOAOPOAONOf00HbIX crcTeM. CrieKTpabHbIe CEPUH.
®opwmyia bansmepa.
CriekTpbl MHOI'03/1EKTPOHHBIX aTOMOB. 3aKOH Mo3/11.

ik E

CemuHap Ne 16 "OcHOBHBIe N0/10)KeHUsI KBAHTOBOM MeXaHUKH "
1. KBaHTOBble cCOCTOsIHMSL. BosiHoBasi ¢yHKUus U ee (¢u3nueckud cMmblca. [IpuHIMN
cynepriosunivy. YpasHeHue IlIpesuHrepa, KBaHTOBbIE YPDaBHEHUs [IBWKEHUS.
2. HekoTopble 3alaui KBaHTOBOM MexaHUKU. YacTulla B 6eCKOHeUHO TTy00KOM MOoTeHL[MalbHON
same. KBaHTOBaHUe SHEPIUu.
3. KBaHTOBBIe uunC/Ia, XapakTepusyrolljye II0JIOKeHHWe 3/IeKTpoHa B arome. KsaHTOBaHUe
sHepruy. KBantoBaHue MomeHTa umnyJ/isca. CIivH 3/1eKTpOHa.
4. CxemMa »>HepreTMUeCcKWx YypOBHeM aroma Bojopoja. IlpaBwsia orbopa TpU aTOMHBIX
repexojax.
5. I'paHuLIbI NPUMEHUMOCTH KBAHTOBOM MeXaHUKH.

Cemunap Ne 17 "ATomHble A/ipa, UX cBolcTBa. Paii0aKTUBHOCTD "
1. fIBneHue pajOaKTUBHOCTHU.
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1.
2.
3.

OcHOBHO} 3aKOH paJjJu0aKTUBHOIO pacrajia. PairoakTHBHBIE PSifbl.
CocTaB 1 XapaKTepUCTUKH aTOMHOTO sifipa. S1fiepHbie CHIIbI.
KanesibHast 1 060/10uedHasi MOZIEJTH siiep.

Macca u 5Heprusi CBsi3u sifipa. Y fiesibHast SHeprusi CBsisu. Paguyc sizpa.

Cemunap Ne 18 "SIgepHble peakuuu"
AnepHble peakLyu.
OHeprus siZiepHOW peakLuu.
YpaBHeHue U 3HepreTuueckoe yciaoBue o-pacrnaja. Cssi3b 3HEpruv O-4aCTULibl C [IepPUOZOM

nonypacnaza. TyHHenbHbIN 3ddekT rpu o-pacrazge. CreKTp o-4acTHIl.

4.

Xapakrep crekTpa Y-u3nyueHus. [Iporjecchl B3anMO/IeHiCTBUSI Y-KBAaHTOB C BeILleCTBOM.

3aBUCHMOCTb MHTEHCHBHOCTM Y-U3/yueHMs] OT TOJLMHBI €0 BellectBa. (CpaBHeHHe
TIPOHHUKAFOIIeH CITIOCOOHOCTH Pa3MYHBIX BUOB U3/TyUeHusl.

5.

Tpu Buga P-pacnaja. DHepreTWyecKuil CrekTp [(3-uacTtull. ['mrore3a HeWTPHUHO. 3aKOHBI

coxpaHeHus 1IpU P-pacrage. JlenToHsl. JlenToOHHBIN 3apsi,.

O OO UTAS, WN -

Cemunap Ne 19 " ®dusuka TBepjoro reaa"

. KBanToBble ctaTiucTuKy. OT/IMUKe OT KIaCCHUeCKOW CTaTUCTHUKH.

. OCHOBHBIE MOJIO)KeHUs CTaTUCTUKKM MakcBesia- bonbiimaHa.

. ®yHkuysa pacnpepenenusi. [lapameTp BeIpoKeHus. TemriepaTypa BbIPOXKIEHUS.
. YposeHb Pepmu.

. Pabota BeIxoza. IToTeHian BbIXo/a.

. Onucanue COCTOSIHUSA 371eKTPOHA B YeJUHEHHOM aTOMe.

. DHepreTuyecKue 30Hbl.

. MexaHu3m NpoxoKJeHusi TOKa B MeTasljlaX, NOIyIpOBOJHUKA.

. 3aBUCUMOCTb 3JIEKTPOIPOBOJHOCTH METaJIIOB (M10/IyIPOBO/IHHMKOB) OT TeMIIepaTyphl.
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7. OnjeHOUYH

bl€ CpeaCTBa JId MIPpOBEAeHUSL HpOME)KYTquOﬁ aTTeCTdllu1

a) HJ'IaHI/II_)YEMbIE Pe3y/abTdThbl Oﬁy‘—IEHI/Iﬂ H OLI€HOYHbIE€ CPEeACTBA V/Id IIPpOBEAeHUs HPOME)KYTOHHOﬁ aTTeCTAlluu:

CTpyKTypHBII
5/IeMeHT
KOMITeTEeHLIU

[TnaHupyemble pe3y/bTaThl
o0OyueHust

OueHouHbIe CpejCTBa

OIIK-2 cnocoOHOCTBI0 MCI0/Ib30BaTh 3HAHUSI 0 COBPeMeHHO (u3nuecKoil KapTHHe MHpPa U YBoJIIoIuM BcereHHOMH,
NMPOCTPAaHCTBEHHO-BPeMEHHbIX 3aKOHOMEPHOCTSX, CTPOeHUM BellecTBa /i1 IOHUMAaHMs OKPY)KaIlero Mupa u siBJieHUM

NPUPO/ABbI

3HaThb

- OCHOBHBIE 3aKOHBI (DH3UKHU B
00/1aCTU MeXaHUKH,
CTaTUCTUUECKOM (U3UKU U
TepMO/IMHAMUKH, 3JIeKTPUUeCTBa U
MarHeTH3Ma, BOJJHOBOU U
KBAHTOBOM ONTHUKU, aTOMHOU 1
si7iepHON (GU3MKU U (PU3KKU
TBEp/I0TO Tesla, TPAHHULIbI
MPUMEHUMOCTU 3TUX 3aKOHOB U
(br31ueCcKy0 CYIITHOCTh SIBIEHUN U
MPOLIeCCOB, TIPOUCXO/SIINX B
npypo/ie.

|l'[epequb TeopeTHUeCKHX BOMPOCOB K 3K3aMeHy ( 2 cemecTp):

1. KwuHemaTuka mocTymnaTenbHOrO ABWXKeHUsl. [ToHsiTMe pafnyc-BeKTOpa, CKOPOCTU M YCKOPEHUs.
HauanbHble ycioBust. [IpsiMasi u oOpaTHasi 3alauvl MeXaHUKH.

2. JIBwKeHHe MO OKPY)XHOCTH. YTOJI MOBOPOTa, YIJIOBasi CKOPOCTb U YIJoBOe yckopeHHe. CBfi3b
YTJIOBBIX Y JTMHEWHBIX BEeJTMUKH.

3. KpuBonuneliHoe aBwkeHHe. TaHreHiMarbHOe W HOpMajibHOe ycKopeHue. [TosHOe yckopeHwMe.
YTon MeXy CKOPOCTbIO U YCKOPEHHEM.

4. VHepuuanbHble CUCTeMbl OTcyeTa. [loHsiITME CHABL, MacChl M UMITy/Jbca. OCHOBHOM 3aKOH
[TMHAMUKU TTOCTYTIAaTebHOTO JABM)KEHHSI.

5. MomMmeHT ummy/ibCa U MOMEHT CW/bl OTHOCUTE/NIbHO TOUKM. OCHOBHOe ypaBHEHHEe [JUHaMHUKHU
BpalLlaTeIbHOTO JABW)KEHHSI.

6. BpaijeHnue BOKpyr HemoJBWKHOM OCH. MOMeHT vHepLMd. PacueT MOMEHTOB WHEPLIMU TIPOCTHIX]
Tes. Teopema IlITeiiHepa.

7. 3akoHbl COXpaHeHWsi B MeXaHHKe. 3aMKHyTasi CUCTemMa. 3aKOHbl COXpDaHEHHsI UMITy/JbCa U
MOMeHTa UMITYJIbCa.

8. Pabora u MouHOCTh. KuHeTHUeCKasi SHEPTrys MOCTYNaTeJIbHOTO U BPAI[aTe/IbHOTO JIBH)XKEHUSI.

9. KoHcepBaTuBHbIe cuibl. [loTeHIManbHasi SHePrysi. 3aKOH COXPAHEHHsl MOJHOM MeXaHWUYecKoM|
SHEPTHUHU.

10. [IBa cmocoba omucaHusi B3auMO/ieHCTBUsA. [IBYKeHWe YacTHIbl B OJ[HOMEDHOM CTal[MOHAPHOM
rosie. CBsi3b MEX/ly CUJIOW Y TIOTeHLIMA/IbHOW SHEPrUei.

11. 'apMoHuyeckre KojiebaHWs. AMIUIMTY/la, 4YacTOTa, HauvajbHasg a3a. MareMaTHUYeCKHMH U




CTpyKTypHBII
5/IeMeHT
KOMITeTEeHLIUU

[TnaHupyemble pe3y/bTaThl
o0OyueHust

OueHouHbIe CpejCTBa

(br3nyeckuii MasiTHUK. DHepruisi FTapMOHUYeCKUX KojieOaHU.

12. 3aryxaroume KosebaHusl. XapaKTepUCTHUKY 3aTyXaHWsl. DHEPIHs 3aTyXaloIiX KoiebaH .

13. OOuiee moHsATHEe 0 BOJHAX. XapaKTepPUCTUKU Oeryiieil BOJHBI. BoHOBOe ypaBHeHHe TJIOCKOM
BOJIHBL.

14. Hanoxenue ynpyrux BosiH. CTosiuast BOJiHa U ee ocobeHHOCTU. KonebaHue HaTAHYTOW CTPYHBI.
15. Iloctynarer  OuHIITeNMHa. 3aMezyieHuMe BpeMeHW. JIOpeHLIeBO  COKpalljeHWe  JIJIMHBL.
Pe/iiTUBUCTCKME MHBapuaHThl. VIHTepBail.

16. PengtuBuCTCKMU MMITy/IbC. CBSI3b MacChl, SHEPIMA M HMITy/IbCa YaCTULbl. OHEpPrusi IOKOS.
3aKOHbI COXpaHeHUsl IPY PeJIITUBUCTCKUX CKOPOCTSIX.

17. Maxkpocucrema. MHUKpPOCOCTOSIHUE W MaKpOCOCTOsiHWe cHcTeMbl. CTaTUCTUYeCKUM TOAXOZ.
[ToHATHE BepOATHOCTU U CPeJHEMN BEJTUYUHBI.

18. ®yHKIMA pacrpefiesieHUsl C/AydyalHOW BeJMUWHBL. PacripefieieHye MOJeKyJl I0 TPOeKLUSIM
CKOPOCTE.

19. PacripeseneHre MoJieKya TIO MOAYMO ckopoctd. Hawbomee BeposiTHas, cpefgHsSs W
CpeiHeKBapaTU4Hasi CKOPOCTH.

20. Mopens wupeanbHOro rasa. [laBneHue U Temrmeparypa C TOYKU 3peHUS MOJIEKYJIAPHO-
KIHETUYEeCKOW TeOpUH. Y paBHEHHE COCTOSIHUS W/ea/IbHOTO rasa.

21. Pacrnipegenenue MoJIeKyJl Hjea/IbHOr'O rasa 10 BbICOTe B I10Jie TsbKecTd 3eMiu. bapomerpuueckas
bopmyiia.

22. TlonsTue cremeHeii cBOOO/BI MOJeKy/bl. TeopeMa 0 paBHOpacIpeie/ieHHH SHEePTHH T10 CTeleHsIM
CBOOODI.

23. BHyTpeHHsIs 3Heprus Kak (yHKLUsI COCTOSIHUS cUCTeMbl. [TepBoe Hayai0 TepMOJUHAMUKU.

24. Pabora kKak ¢yHKUus npouecca. Vi3oxopruueckuid, u3obapruueckrii 1 M30TepMUUeCKH MPOLIeCChI.
25. TlonsTve TeroeMKOCTH. TeryioeMKOCTh TP H30XOPHYeCKOM U K300apuueckoM TMpOLIeccax.
[TocTosiHHas afuabaThl.

26. Apmabatuueckwii riporjecc. ITepBoe Hauaso TePMOAWHAMHKH /s afuabaTHUeCKOro Iporecca.
YpaBHeHue IlyaccoHa.

27. Uukmueckuii npouecc. KosgduiyeHT none3Horo AeldcTBUs TeII0BOW MalllvHbl. Bropoe Havano
repMoarHaMUKy. dopmynupoBku Kiaysuyca u KesbBuHa.

28. TIpobsiema HeOOPATUMOCTH TEIJIOBLIX MPOLIECCOB. DHTPONHMS CUCTEMbI M ee CBoOMcTBa. Teopema
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CTpyKTypHBII
5/IeMeHT
KOMITeTEeHLIUU

[TnaHupyemble pe3y/bTaThl
o0OyueHust

OueHouHbIe CpejCTBa

HepHcra.

29. OcHOBHOe ypaBHeHUe TepMOJAWHAMUKU. DHTPONUA UealbHOro rasa. VMisMeHeHue SHTPOINUU MPU
3011poLieccax.

30. Iukn KapHo. Teopema Kapno. TepmoauHamuueckas 1IKkasa TeMmriepaTyp. TpoliHas TOUKa BOZbI
KakK periepHasi TOUKa.

31. Craructuuecknii Bec MakpococtosiHusi. CyTh HeobOpatuMocTH. CTaTHUCTHUECKHHA CMBICI
pHTponMu. Popmysa bosbiMaHa.

32. I'paHulibl NPUMEHUMOCTU MOJEeIN HAeanbHOro rasa. YpasHeHue BaH-gep-Baanbca. 30TepMsbl
peaIbHOrO rasa.

[[TepeueHb BOMIPOCOB K 3aueTy (3 cemecTp):

1. Cubl B3auMO/IeMCTBUS B NIPUPOZe. DJIeKTpocTaTuyeckoe rose. 3akoH Kysona. HanpsokeHHOCTB
3J1IeKTPOCTaTUYeCcKoro rosis. IIpuHLmn cyrnepnosuuyy.

2. Cunosble mvHU. [10TOK BeKTOpa HalpsbKeHHOCTH 3/1eKTpocTaThueckoro mnosisd. Teopema I'aycca.

3. IloreHuuan. Teopema O LIMPKYJISILMKA BEKTOpPA HaIIPSUKEHHOCTH 3/1EKTPOCTaTAUeCKOro nosisg. CBsi3b

MeXK/ly HallpsDKeHHOCTBIO U [IOTeHLIUa/IOM.

4. DnektpoeMKoCTb. KonzeHcaTopsl. CoejuHeHVe KOHJEHCATOPOB. OHeprus  KOHJeHcaropa.

(OHeprus 3/1eKTpU4eCKoro IoJisl.

5. Dnektpyuueckui TOK. IINOTHOCTP TOKa. YpaBHeHMe HeNpepbIBHOCTU. 3akoH Oma B

i depenLanbHON hopme.

6. ConpoTuBieHre IPOBOAHUKOB. CTOPOHHME CUIbl. 3aKOH OMa B MHTerpajbHOU (popme.

7. TlpaBuna Kupxroda /151 pacueta pa3BeTB/IeHHbIX Liereil. MOLIHOCTb TOKa. 3akoH [koyisi-JleHua.

8. Epunas mpupoja 371eKTpU4ecKoro ¥ MarHurtHoro rosis. Ilose pgBuKyierocs 3apsga. [IpuHuurn

CYTIepro3ULIMA MarHUTHBIX osied. 3akoH bro-Casapa.

9. IloToK ¥ LMpKyJIALMA BeKTOpa WMHAYKLUMW MarHUTHoro mosist. Teopema ['aycca u Teopema o

LIUPKYJ/ISLIN.

10.Cuna Jlopenua. Cuna Amriepa.

11.3ako0H 3n1ekTpomarHuTHOU MHAYKIMK Papages. [1pasuiio Jlennja. Buxpesoe smekTpruyeckoe mosie.
12.51BeHvie caMOMHAYKLMU. VHOYKTMBHOCTb. DHEpPrusi KOHTypa C TOKOM. OHepruss MarHUTHOIO

[10JI51.
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13.
cMellieHUs. JlM3neKTpruecKasi MPOHMLAeMOCTh BelllecTBa.
14.
MPOHULIAEMOCTh BelljecTBa. PeppoMarHeTHKU.

15.
16.
17.
18.
19.

20.

21.Criocobbl  Mosisipy3aliu  ecTecTBeHHOro cBeTa. [lpu3ma Hwukons. BpaijeHue TI0CKOCTH

22.

23.

24.

25.

26.

27.
28.

29.

BJ'IEKTPI/I‘—IECKOE rnojie B BelleCTBe. HOJIHpI/BaLlI/IH AWDJIEKTPHKA. BEKTOp 3JIEKTPHUYECKOTI' O
MarsuTHoe 110J/1e B BelecTBe. HamarHn4eHHOCTB. HaHpH)KEHHOCTB MarHUTHOrO 110Jisl. MarHuTHast

Cucrema ypaBHeHMI MakcBesia Kak 0000IIeHre pa3pOo3HEeHHBIX SIBJI€HWN 3/eKTPUYecTBa U
MarHetusma. MarepuasnbHble YpaBHEHUS.

CaoricTBa ypaBHeHui MakcBesa. [Ipesckasanue CyiecTBOBaHHUs 3/1eEKTPOMAarHUTHBIX BOJIH.
O/eKTpOMarHuTHele BOHbL. BoyiHOBOe ypaBHeHye. CBOMCTBA 3/1eKTPOMarHUTHBIX BOJIH.

[Inockasi 5/leKTpOMarHUTHasi BOJIHA U ee OCHOBHblE XapaKTePUCTUKWA. OHEepPrus U UMILYJIbC
3/IEKTPOMAarHUTHOM BOJIHBI.

EcTecTBeHHBIM W TO/SIpU30BaHHBbIM cBeT. CTemneHb MOMSpY3aLMM JMHEWHO [0/IIPU30BaHHOIO
cBeTa. 3aKOH Mavtroca.

[Tonspysanus Mpy OTpakKeHUU U TpeJIOMJIeHMY CBeTa Ha IpaHMLie paszera [U3JIeKTPUKOB. YTOJj
bprocrepa. JIBoliHOe JiyuyernpesioM/IeHHe.

T0JIIPU3aL[K CBeTa NP NPOXOXK/IEeHUM Yepe3 ONTUYeCKU aKTUBHYIO Cpefly.
[IIkasa 3/1eKTPOMarHUTHBIX BOMH. (OCOOEHHOCTM OMTUYECKOTO /Jvaria3oHa. [loka3aresib
TIPeJIOMJIEHUS] CPeJibl.

KorepenTHble Bo/HbIL. VIHTepdepeHLysi CBETOBbIX BOJIH. Cli0)KeHHWe WHTEHCHMBHOCTEW B CJyuae
HEeKOTepPeHTHBIX ¥ KOTePeHTHBIX KoeOaHHH.

OnTuueckas pasHocTb Xxofa. CBfi3b ONTUYECKOW Pa3sHOCTM XOJa [BYX BOJH C PasHOCTbIO (a3
MeXly HUMHU. Y C/IOBUS MaKCUMyMa U MUHHAMYyMa.

Cxema Hwura pna HabmopeHusi uHTepdepeHLMM. BpemeHHass U TPOCTpaHCTBEHHast
KOI'epeHTHOCTb.

WHTepdepeHLys B TOHKKX ieHKaxX. HabsmogeHue kosel] Hbl0TOHA B OTPayKeHHOM U MPOXO/SIIEM
cBere.

Asnenne gudppakumu. Iudpakuus @penens u @paynrodepa. I1punuun INoiireHca-Ppenernsi.
HOudpaxuus PpeHenss Ha KpyriaoM oTBepcTUd. 30HbI PpeHens. 'padyueckuil MeTOA CI0XKeHUs
aMIUIUTY .

Iudpakims PpayHrodepa Ha y3KoW npsMonuvHerHOW wjenu. JudpakiioHHasi pelleTka Kak

27



CTpyKTypHBII
5/IeMeHT
KOMITeTEeHLIUU

[TnaHupyemble pe3y/bTaThl
o0OyueHust

OueHouHbIe CpejCTBa

COBOKYITHOCTb KOHEUHOT'O YHCJla H_IEHEI;'I.

[[TepeueHb TeopeTHUeCKHUX BOIIPOCOB K 3K3aMeHy ( 4 cemecTp):

1. TemoBoe wu3nyueHue Tena. 3akoH CregaHa-bosbivana. 3akoH cwmeljeHusi BuHa. I'umnoresa
ITnanka.

2. ®oto3¢dekT. 3akoHbl CTosieToBa. PopMysia SUHIITENHA.

3. ®otoHsl. [laBnenve cBeta. KopnyCcKy/sipHO-BOJHOBOM ZlyaivsM CBeTa.

4. PaccesiHre ¢poToHa Ha cBo60gHOM 31eKTpoHe. Popmysia KommnToHa.

5. BosHoBble cBoMcTBa yacTuy. [InvHa BoJHBI fie bpoiinsa. DKcreprMeHTanbHble MOATBePKAeHUs

rurnotessl e bpoiins.

6. Ilpunuun HeompezeneHHOCTH. CooTHoIIeHVe HeorpefeneHHocTel ['elizeHbepra. Oco6eHHOCTH

MpoLiecca U3MepeHusl B KBAHTOBOM MeXaHUKe.

7. ®usnueckoe MCTONKOBaHWe BOJH Je bpoiins. BonHoBas ¢yHKIMA U ee cBoiicTBa. [InoTHOCTBE

BepPOSITHOCTH 0OHApY’KeHUsI YaCTHUL[bI.

8. OcHoBHasg 3aflaua KBaHTOBOM MexaHMKM. HecTanoHapHOe W CTalMOHApHOe YpaBHEHHe

[[[pénunrepa.

9. Yactumia B OAHOMEpHOW OeCKOHEUHOW TIPSIMOYTO/bHOM TIOTeHIManbHOW siMe. KBaHTOBaHHe

bHepryuu. CoOCcTBeHHbIe (PYHKLIMU COCTOSTHUS YaCTHUL[bL.

10. TIpoxoykieHHe YacCTUL[bl Uepe3 NMOTeHLHa bHbIA 6apbep. TyHHenbHbIN 3B heKT.

11. KBaHTOBBIM rapMOHMYECKUN OCLIUIISITOP.

12. TlnanerapHasi mogenb atoma. I[loctynatel Bopa. KBaHTOBaHme 3Hepruu BOZOPOOINO00HOM

CUCTEMBI.

13. W3nyuenue Bogopozornoo0Hbix cucteM. CrieKTpasibHbIe Cepyuu aToma Bogopoza. O6obieHHast

(bopmysa bansmepa.

14. CrieKTpbsl MHOI'03/IEKTPOHHBIX aTOMOB. 3aKOH Mo3/u.

15. ¥YpaBHenue lllpeaunrepa g atoma Bogopoga. KBaHToBaHuMe MoMeHTa uMmIyJibca. lIpaBusia

oTOOpa.

16. CruH s/1ekTpoHa. KBaHTOBBIe UiC/ia, ONKUCHIBAIOIME COCTOSIHUE 3JIeKTPOHA B aToMe. KpaTHOCTH

BHIDOXK/I@HUS SJHepreTuyeckux yposHen. IlpuHuun Iaysm.
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17. TlpyHLMII TOXXZECTBEHHOCTU OJWHAKOBbIX YacTul. bo3oHbl ¥ ¢epMmuoHbl. KBaHTOBbIE
pacnpezeneHusl.

18. CBobo/HbIe 3/1eKTPOHBI B MeTasiie. JHepruss depMu. 30HHasi TEOPHUS TBEP/BIX TeJl.
19. DnexkTporpoBOAHOCTL MeTa/VIOB U MO/IYIIPOBOAHUKOB. CBepXIIPOBOAUMOCTD.

20. fIBnenuwe pagroakTUBHOCTU. OCHOBHOW 3aKOH paZJMOAaKTUBHOrO pacriaza. IloctosiHHas pacraja.
[Iepuoz nosmypacmaza.

21. CocraB U4 XapakTepUCTHUKH aTOMHOrO0 sigpa. KanesbHas Mozess. Pa3mep U CIrivH sjpa.
22. Macca u 3Heprusi CBA3M aTOMHOIO fi7jpa. 3aBUCUMOCTb y/leJIbHOW 3Heprusl CBA3M OT MacCOBOIO
urcia. ObosioueyHast MoJesTb siapa.

23. SpepHble peakiuu. JHeprus peakUuu. Peakuu fe/ieHus U CUHTe3a sfep.
24. PaguoakTuBHBIE psifibl. OCHOBHbIE 3aKOHOMEDHOCTH O-M3/1ydeHus sifep. [IiMHa CBOOOZHOTO
npoGera oi-uacTHIl.

25. Tpu Bupa P-pacraja. JHepreTuueckuii crieKTp $-yactui]. HeltpuHo.

26. OcobeHHOCTH Y-u3nydeHus sifep. [IpoxoxkeHne y-KBaHTOB Uepe3 BeIlecTBo.
27. Knaccuukanms s/eMeHTapHbIX 4acTul]. JlenToHbl. JIenTOHHBIN 3aps,.

28. Apponbl. bapronHbi 3apsz. KBapkoBasi MOziesib a/JpOHOB.

Ymethb

- MIPUMEHSTb (Qu3nyeckue 3aKOHbI[IpUMepHBIN NepedyeHb NPAKTHUECKUX 3a/JaHui
1 ¢u3rKo-MaTeMaTHUeCKUI2 ceMecTp

@rirapar /i pelleHus] He TOJIbK 3aganue 1.Touka ABWXKeTCS B TIOCKOCTA XO¥ Mo 3akoHy: X =-26;y =4t(1- ¢) . Haiiru
TUIIOBBIX, HO U 0o0siee CI0KHBI paBHeHHe TpaekTopuu Y = [ (X) u u300pa3uTh ee rpaduuecky; BEKTOP CKOPOCTH V' U yCKOPEHHUs
HECTAaHAAPTHBIX 3a/lad B paMKaX g B 3aBUCMMOCTU OT BPEMEHH; MOMEHT BpPeMeHH f), B KOTOPbIM BEKTOP YCKOPEHHsI a COCTaBJISIeT|

(pM3MKH ¥ CMEXKHBIX JUCLMIVINH;  \yron 1/4 C BEKTOPOM CKOpocTH V . OTBeT: y =-x’-2x; V =-2i +4(1- 2t)j, a =-8j
- WCIIO/b30BaTh  CIIOXKHBIE =() 75¢
,75c.

(husnyeckue MOAe/ M AT 3aganue 2. Teso BpamjaeTcst BOKPYT HEeMOJBUKHON OCH TI0 3aKOHy @ =2+4 - 2 -t*. Haitru: 1)
01'[I/61CEIHI/ISI PEAIBHBIX  HPOLECCOB-honpee 3Hauenue yrioBoii ckopocTw (<) 3a TIPOMEXYTOK BpeMeHM OT t=0 10 OCTaHOBKHM; 2)
poonparsb METOABL MXyrioByro ckopocTh Tena B MoOMeHT BpeMeHH t=0,25 c; 3) HOpManbHOe YCKOpDeHHe TOUKH,
11CC/IeJOBaHKSI.

axofAILeNcsl Ha pacCTOSIHUMA 1 M OT OCH BpallleHHs B TOT ke MOMeHT BpeMeHu. OTBeT: 2paz/c; 3 pag/
; 9 m/c?
; .

3aganue 3. [Ilap maccor m;=4Kr JIBWXeTCS CO CKOPOCTBbKD V=5 M/C U CTaJKMBaeTCs C IapOM
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Maccor m, =6 Kr, KOTOPBIM JABWKETCSl eMy HaBCTpeuy CO CKOpPOCThIO V,=2 m/c. OnpezenniTe CKOPOCTH
[1IapOB TIOC/Ie yjapa. Yjap CYATaTh abCOMIOTHO YIPYTUM, NPSIMBIM U LieHTparbHbIM. OTBeT: 3,4 M/C,
3,6 M/c.

3aganue 4. Bas B BUJe CIVIOIIHOIO LWIMHAPA Maccou m;=10 Kr Haca)keH Ha FOPU30HTA/IbHYHO
ocb. Ha LmvMHAP HaMOTaH IHYP, K CBOOOAHOMY KOHITy KOTOPOTO IO/[BellieHa TUPSt MacCOl M»=2 KT
C KakuM yCKOpeHHeM OyIeT OImyCKaThCst THPst, eC/IU ee TIPeIoCTaBuTh camoii cebe? OteeT: 2,8 m/c’.

3apanue 5. OnpesieNIUTh MEPUO/, YaCTOTy M Haua/lbHYIO (pa3y KosiebaHU TOUKH, ABVDKYILENCS
[0 ypaBHEHHIO: X =A -sin alt +7) rge ®=2,5m ¢, 1=0,4 ¢,A=0,02 m. KakoBa CKOpOCTbL TOUKH B
MomMeHT Bpemenu 0,8 c. Otset: T=0,8c; v=1,25 c*; V=0,157 m/c.

3apanue 6. Hailigure /17151 ra3oo0pa3HOro asoTa TemIiepaTypy, IpyU KOTOPO CKOPOCTSIM MOJIEKYJT
vi = 300 m/c 1 v, = 600 M/C COOTBETCTBYIOT OJMHAKOBble 3HaueHWs (YHKLUM pacripefiesieHus

" Ommer: T = VZ = V)
akcsesa f(V). OtBert: Ak In(V, /V,)
3aganue 7. VeanbHblii BYyXaTOMHBIM ra3 ob6bemMoM 5 11 v gasieduem 10° ITa U30XopHuecKu
Harpesy, B pe3yJ/bTaTe yero cpefHsss KUHeTUYeCcKas SHeprus ero mosiekys yseauuunacs ot 0,0796 3B
no 0,0923 5B. Ha ckoJIbKO MpH 3TOM HW3MeHUThCS [jaB/ieHre ra3a? B JanbHelilem ra3 u30TepMuyecKku
pacIlMpW/Iv /10 HavanbHOTO JaBjieHus. Ompesenute o0BbeM ra3a B KOHIje mporecca. OTBer:
yBennuutcs Ha 0,16 Mlla; 5,8 5.
3apanue 8. Omnpesenure KO3(QULIMEHT TeNJIONPOBOJHOCTH A a30Ta, ecau Ko3((uLeHT
THaMUUeCKOU BSI3KOCTH 1 ZIJisl Hero npu Tex ke ycioBusix paBeH 10 mkIla-c. OtBet: A=7,42 MBT/™M-K.
3apanme 9. 12 r a30Ta HaXOAATCS B 3aKPBITOM cocyZe obvemoMm 2 i1 ripu Temrepatype 10°C.
[Tocsie HarpeBaHusl jlaBjeHue B cocyne ctano paBHO 10*Mm.pr.ct. Kakoe KoaMuecTBo Teria ObLIO
coob1rieHo rasy npu HarpeBanuu? Otsert: 4,1-10° k.

=330K.

3 cemecTp

3aganue 10. Cmemanu Bosy Maccod m;=5kr mpu Temreparype T:=280 K c Bozgoit maccou
m,=8kr npu Temnepatype T, =350 K. Haiitu: 1) Temneparypy 0 cmecy; 2) usmeHeHnue AS 3HTponuu,
rpovcxopsiee rpu cMemmBanuy. Oteet: 323 K; 0,3 xIx/K.

3apanue 11. Toyeunsle 3apszpl ;=10 HK1 ¥ @,=-20 HK/1 Haxo4ATCA B BO3JjyXe Ha PacCTOSIHUU
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10 cm gpyr ot gpyra. OnpefienMTh HaNpsKEHHOCTD T0JIs1 B TOUKe A, yJlaleHHOM Ha paccTosinue 6 cM
OT MepBOro v Ha 8 cM OT BTOpOro. Kak u3MeHUTCS MOTeHLMa/IbHast SHeprusi B3auMOIelCTBUS 3apsiJ0B,
eC/Ti TlepeMeCcTUTh BTOPOM 3apsifi B 3Ty TOUKy? Kakyto [/ 3TOro Hy>KHO COBepIIMTh paboTy? OTBeT:
37,6 kB/M; 12 MK/DK.

3apanue 12. Tpu MIOCKMX BO3AYIIHBIX KOHAeHcaTopa ¢ emKocTamu C;=1,5MKk®, C,=7 MKD,
C;=2 MK® coeiurHeHb! IOC/IeL0BaTe/IbHO U IPUCOeAWHEHbl K UCTOYHMKY TOKa. IIpu 3Ttom 3apsap
BTOPOr0 KOHZleHcaTopa paseH 14-10* Ki. a) Haiitu suepruro 3toii OGartapen. 6) He oTkmouas
MCTOUHWKA TOKa OT OaTaper KOH/IEHCATOPOB, pPAa3/IBUral0T IIACTHHBI TPEThero KOHZEeHCATopa,
yBeJIMUMBasi pacCTOsTHUe MeX/ly HUMU B 2 pa3a. HaiiTu u3meHeHre eMKOCTU U 3apsijia 6atapeu. OTBeT:
490 MK, 0,21 MKD, 0,4 MK.

3aganue 13. /Isa snementa (€; = 1,2 B, r; = 0,1 Om, & = 0,9 B, 1, = 0,3 OM) coeauHeHb]
OJHOMMeHHbIMU Mo/rocaMy. ComnporusiieHde R coeguHuTenbHBIX MPoBOAOB paBHO 0,2 Owm.
Oripesie/iTh CUIY TOKa B Lielid [ 1 pa3sHOCTb MOTeHLIMA/IOB Ha 3a)KUMax KakK[0ro UCTOYHUKa. OTBert:
0,5 A; 1,15 B; 1,05 B.

3aganue 14. Kpyropoii BUTOK paguycoM R=15,0 cM pacrio/io)keH OTHOCUTeThHO GeCKOHEeUHO
[VIMHHOTO TpPOBOZJA TaK, UTO €ro IUIOCKOCTb Mapajule/ibHa MpoBoAy. IlepneHauKyssp,
BOCCTAHOBJ/IEHHBIM Ha MPOBO/, U3 LIEHTPa BUTKA, SIBJ/ISIeTCSI HOPMasbIO K MJIOCKOCTH BUTKa. Cuia ToKa B
npoBofe [;=5A, cuna Toka B BuTKe Toku [,=1A. PaccTtosinue OT LieHTpa BUTKa A0 rnpoBoga d=20 cwm.
OripesiesiiTe MarHUTHYHO UHAYKLMIO B LieHTpe BUTKa. OTBeT: Bo=6,5MKT 1.

3apanue 15. [TpoBoASIMI ITIOCKUI KOHTYP, UMeoIIMK (GopMy OKPY>KHOCTH paguyca r = 0,05 M
rmomellleH B OHOPOJHOe MarHUTHOe ToJie TaK, UTO JIMHUM MarHUTHOW WHYKUWU TI0JIsi HarpaB/ieHbI
[epreHnKyJIsapHO IUVIOCKOCTHU KOHTypa. ComnportusieHue KoHTypa R = 5 OM. MarHuTtHas MHAYKLUSA
MeHsieTcs o 3akoHy B = kt, rge k = 0,2 Tn/c. Onpegenure: a) 3.4.C. UHAYKLMH, BO3HUKAIOLYIO B 3TOM
KOHType; 0) CWIy WHIYKIMOHHOTO TOKAa; B) 3apsi/l, KOTOPbIM TPOTeuYeT 1O KOHTYPY 3a TepBble 5
cekyH, usMeHeHus noJsist. Oteet: 1,6 mB; 0,3 MA; 1,6 mKi.

3apganue 16. Karyiika HamoTaHa MeJHBIM NMPOBOZOM auameTpoM d=0,2 MM c obrmeid ayMHON
[=314 M u umeer uHAyKTUBHOCTb L=0,5 I'H. OmnpenenuTh CONpPOTHB/EHWE KaTyLIKWU: 1) B Liernu
[MOCTOSIHHOT'O TOKQ; 2) B L|ey IepemMeHHOoro Toka ¢ yacrotor v=>50 I'ny. OtBeT: R=160 Om; R=224 Owm.

3aganue 17. B omnbiTe FOHra creksisiHHas MaacTUHKA TO/ILMHOW B 2 CM MOMeLaeTcs Ha MyTH

0/1HOTO U3 UHTephepUPYIOIIUX Jiyuel MeprieHAuKY/IsIpHO ayuy. Ha CcKO/IbKO MOTYT OT/IM4aThCsl APYT
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OT JIpyra 3HaueHUs IOKasaTesisi MpeJioMJIeHUsI B pa3/IMUHbIX MecTax IUIaCTUHKH, UTOObl M3MeHeHHe
Pa3HOCTH XOfla OT ITOM HEOHOPOAHOCTH He TpeBbiiano 1 Mkm? OTBer: A<n=5-10".

3aganue 18. [Tyuok 6esioro cBeTa mMajaeT HOPMaJbHO K IMOBEPXHOCTU CTEK/ISSHHOW IJIACTUHKHU
rommuHoit d=0,5 MKM, Haxopsieiicsi B Bo3gyxe. IlokasaTesnb mipesomsieHus crekna n=1,5. B
pe3y/ibTaTe MHTep(epeHIIMM WHTeHCUBHOCTb HEKOTOPBIX BOJIH, JJ/IMHBI KOTOPBIX JIe)KaT B Ipejesnax
BruMoro criektpa (0T 400 go 700 HM), ycunvBaeTcs 1py oTpaxkeHUH. OripesiesiuTe JIMHBI STUX BOJIH.
OTtBeT: 0,6 MkMm4 0,43 MKM.

3apanue 19. Ilnockas BosmHa (A=0,5MKM) MajaeT HOpPMajabHO Ha AuvadparMy € KpyrJibIM
oTBepcTheM AuameTpoM 1,0 cM. Ha KakoM pacCTosiHMY OT OTBEPCTHUS Ha ero OCH [0J/DKHA HaXOAUThCS
TOuKa HabOmo/ieHus], UTOObI OTBEPCTHe OTKphIBaiO: 1) ofHy 30HY PpeHento; 2) aBe 30HbI PpeHesns?
OTBeT: 50; 25 m.

4 cemecTp

3apanme 20. Haiit HaubonbIvii MOPSiIOK CHEKTpa /s JKeATOW JIMHWM HATpHUs C JJIUHOM
BOJTHBI A=589 HM, ec/u rocTosiHHas AU@pakuoHHON peleTku d=2mMkM. CKOJIbKO BCero MakCHMyMOB
naeT 3ta perretka? [10/; KaKuM yrioMm ¢ HabsroaeTcst mocieuuii Makcumym? Oteer: 3; 7; 62°,

3apganue 21. [Ipa mnoJsigpU3aropa pacroJiOKeHbl TaK, YTO YrojJ MeXAy HMX IUIOCKOCTSIMU
rportyckanust paBeH 25°. Orpe/ieiuTh, BO CKOJILKO Pa3 YMEHBIIUTCS WHTEHCHBHOCTh €CTECTBEHHOTO
CBeTa TpPU TIPOXOXKAeHWH: 1) uepe3 ofuH (TIepBbIN) ToJisApU3aTOp, 2) uepe3 obOa ToJsipU3aTopa.
Kos¢ddurmeHT noriomieHus ceeta B nossipusarope pase 0,08. Otset: 2,17; 2,88.

3apanue 22. YepHoe Tesio uMmeet TemrepaTypy 3 KK. [Ipy oxyaxaeHuM Tena AJIMHA BOJIHBI,
MPUXOJAIAsiCs Ha MaKCUMyM H3/IyudaTelbHOW CrIoCOOHOCTH, WM3MeHWIach Ha 8 MKM. [lo Kakoit
TeMIiepaTypsl 0xX/1a4u10chk Tesio? Oteet: 323K.

3aganue 23. Y3KkMM My4OK MOHOXPOMAaTHMYeCKOrO PEeHTTeHOBCKOTO W3/IyueHHs IaflaeT Ha
paccenBarolijee BeiecTBo. [Ipy 3TOM J/IMHA BOIHBI M3/1y4YeHHs], pacCcessHHOro mog, yriaamu 60° u 120°)
OT/IMYAIOTCS APYT OT Jpyra B 2 pa3a. CuMrasi, YTO paccesiHie TIPOMCXOJUT Ha CBOOOHBIX 3/IeKTPOHAX,
HAWTU [IJIMHY BOJIHBI Nazatolero uanydenus. Oteet: 1,2 nm.

3apanue 24. KpacHas rpanuia ¢ortosddexra [y HEKOTOPOro MeTasisia paBHa 275 HM. Haiitu!
1) paboTy BBIXOZA 3/IEKTPOHA W3 3TOTO0 MeTa/la, 2) MaKCHMMa/lbHYI CKOPOCTh 3JIeKTPOHOB

BLIDbIBAEMBIX M3 3TOT0 MeTasljla CBeTOM C yInHOW BosiH 180 HM, 3) MaKCHMa/IbHYI0 KMHETUUeCKYHO
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BHEPIUI0 9TUX 3/1eKTPOoHOB. OTBeT: 4,5235B; 9,1-10° M/c; 2,383B.

3apanme 25. OnekTpoH obiagaet KuHetrueckoit sHeprueit 30 3B. OrpegenuTts 1e6poHIeBCKyIO
[1JIMHY BOJTHBI 371eKTPOHA. BO CKONBKO pa3 U3MeHUTCS 3Ta JJIMHA BOJIHBI, €C/IM KUHeTUUeCKast SHeprus
yMeHbIATCA Ha 20%? OTset: 2,2:10"m; 1,12.

3apanue 26. [Ipy [BW)KEHWH UYaCTULbI BAOb OCH X CKOPOCTb ee MO)KeT ObITb oripejiesieHa C
TOYHOCTHIO (OmmMOKoi) 10 1 cm/c. HaliTi Heorpeie/leHHOCTb KOOD/JMHATBI, €C/TH YaCTULeH SIB/ISETCS:
1) s/eKTpoH, 2) apobrHka Maccoii 0,1r. Otset: 0,01m; 10%m.

3aganue 27. Yacturia HaxoauTcsi B 6eCKOHEUHO TIyOOKOH OZHOMepHOW TOTeHIMaTbHOU nMest
MUHUMa/bHYI0 SHepruto. KakoBa BepoOSITHOCTb OOHapy>KeHUsl YaCTULbl B CpefiHel TpeTu siMbI?
OTtBeT: 0,609.

3aganue 28. OnpesenuTs JIUHY BOJIHBI, COOTBETCTBYIOLLYIO TPeThel JMHMU cepuu banbmepa:
1) B cnexTpe usnyueHun BOA0OpoAa, 2) B cnekTpe usnydenus voxHa renus. OteeT: 434HM, 109HM.

3aganue 29. OnpejenuTe Mepuoy Moypacriaja ¥ HaualbHYH0 aKTUBHOCTh BHCMyTa g5 Bi,
eC/IM U3BECTHO, UTO BUCMYT Maccoid m = 1 r, BeibpackiBaer 4,58:10" B — uactuif 3a 1 cekyHay. Bo
CKOJIbKO pa3 U3MEHUTCSI aKTUBHOCTD 3a Mecsil? OTBeT: 5 CyTOK; 64 pasa.

3apanue 30. fapo Gepwuinsi-7 [-paguoakTUBHO 10 cxeMe K-3axBaTa. 3armucarh peakliuio.
Kakue yacTULIbI IIPY 9TOM 00pa30BaIvcCh?

3aganue 31. Beruncmth B a.e.M. Maccy siipa '°C , y KOTOPOTO 3HEprusi CBs3W Ha OZIUH HYKJIOH
pasHO 6,04 M>B. Otset: 10,0135 a.e.m.

3apanue 32. ConHeuyHas MOCTOSIHHASA /11 3eM/IM (SHeprusi COJTHeYHOr 0 U3/Iy4eHus], Najjaroliero
B e[IMHUIY BPeMeHH Ha eJVHML]Y TUIOLa[1 B [IepIeH MKy ISPHOM HarpasieHun) pasHa 1370 Ix/c-M>,
Onupaschk Ha 5Ty BeJIMUMHY, HalJUTe, CKOJBKO N0 Macce BOZJOPO/a BbIrOpaeT e)KeCeKyH/HO BHYTPU
(COJIHLIA, €C/TM U3BECTHO, YTO UCTOYHUKOM HEPruM COJIHIIA SIBJIIeTCSI CUHTEe3 UeThIpeXx siZiep BOA0poJa C
obpa3oBaHueM sizipa reivsi-4. Oteet: 630 MJTH.T/C.

Bragetb

- TIPaKTUUeCKWMU HaBbIKaMU
1ICTIO/Tb30BaHUS 3/IEMEHTOB
(br3mueckoro 3KcriepuMeHTa u
peltieHUst PU3NUECKUX 3aJau Ha

NDYTUX OJUCHUIT/IMHAX

[[IpuMepHbIN NepeueHb BOMPOCOB U 33/JaHUM 10 J1a00paTOpPHBIM padoTam

2 cemecTp

No 1 «HPI/IMEHEHI/IE 3dKOHOB COXpaHeHUs OJid OIpe/ie/IeHHs CKOPOCTH I10JI€Ta ITYJIN»
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- HaBBIKAMHU U MeTOJUKAMHU
000011[eHHsT pe3y/IbTaTOB pPelleHHs
Bajiay, SKCreprMeHTalbHON
nesiTeNTbHOCTH;

- MeToZaMHu
BKCIIePUMEHTA/TbHOTO
1CCleZloBaHUs B (prU3UKe
TJIaHUPOBaHKe, IOCTaHOBKA U
0OpaboTKa 3KCIepUMeHTa);

- BO3MO>KHOCTBI)
MeKIUCLIUTUTMHAPHOT O
[pUMeHeHHs 3aKOHOB (DPH3UKH.

L.

NV

T

Y

No 4 «MccnefoBanue BpaljaTe/lbHOTO JBWKEHMS TBEPAOTO Tesla BOKPYT HEMOBKHOU OCH»

[lpuBesvTe mpyMepbl CWUJI, [AOLIUMX pa3Hble BUAbI MOTEHLMaJbHOW 3Hepruu. Kakue W3 Hux|
MIPUCYTCTBYIOT B JaHHOW pabore? M3006pasuTe cxemy SKCTIIepUMEHTANTbHOW YCTaHOBKU M YKaXKUTE
Ha Hel CUJIbl, JelCTBYIOLIME Ha BCe Tesla, BXOZSIIYe B CUCTEMY, B KaXK/IbIii MOMEHT BPEMEHHU.
Kakue Be/mMumHbI MMeIM KMHeTUYeCKas: Y MOTeHLMa/IbHask SHeprusi CUCTEMbI «IIyJII+MasTHUK» B
pa3nuuHble MOMeHTHI ombiTa? IlpefcTaBbTe cxeMy U3MeHEHHMs] KUHETUUYECKOW W MOTeHLMalbHOM
SHEepruy CUCTEMBI.

1711 KaKuX MOMEHTOB BpeMeHHU B JJaHHOM 3KCIIepUMeHTe MOXKHO IPHUMeHSTh 3aKOH COXpaHeHUs
MeXaHWUYeCKOM SHepruy, a J/isl KaKuxX HeJib3s U roueMy? Cxema.

711 KaKUX MOMEHTOB BpeMeHHU B JaHHOM 3KCIIepUMEeHTe MOXKHO IPHUMeHSTh 3aKOH COXpaHeHUs
HMITY/IbCa, a [/11 KaKUX HeJlb3s U roueMy? CxemMa

Vicnosib3ys 3aKOHBI COXpaHeHUs MOMyuyuTe (POpMyJy AJisl pacueTa CKOPOCTH I10J1eTa MyJ/IM B JaHHOU
pabore.

Kaxk mpousBoanTCst 06paboTKa 3KCIepUMeHTalbHBIX JaHHBIX B JaHHOU pabote. Kak ompenenseTcs
[IOBEpUTe/IbHbI WHTepBaJl CKOPOCTM W CpeAHss KBaJpaTHyecKas IIOTPeIlHOCTb OTK/IOHeHUs
MasiTHUKA?

KakoB xapakTep 3aBUCUMOCTH MOMEHTa MHEepLMU OT PacCTOSIHUS, Ha KOTOPOM HaxOAUTCS Teso OT
ocu BpaieHusi? B ganHoi pabore. [TocTpoiite rpadvk 3TOM 3aBUCUMOCTH.
Kak sKcriepuMeHTaIbHO OTIpe/iesisieTCsi MOMEHT MHEePLMU TeJla B ZIaHHOM JlabopaTopHOii pabore?
Kakue 3aKoHbBI COXpaHeHUsl IPUMEHSIIOTCA /1S BbIBOZIA pacueTHbIX ¢opMmys? IlomyuuTe dopmyiy|
[J1s pacyeTa MOMeHTa MHepLiMY MasiTHUKaA.
KakoBa 3aBHCHMOCTb YIJIOBOTO YCKOpDEHMsI Teja OT MOMEHTa IIPWIOXKEHHBIX K HeMy CUI U
MOMeHTa “HepLuu Tena? [TocTpoiiTe rpadMK JaHHOM 3aBUCUMOCTH

Kak Ha wmasaTHuKe OOepbeka MoryT OBbITb OMpeje/ieHbl YIJIOBOE YCKOPEHHe,
JIeMCTBYIOIIMX CHJT 1 MOMEHT UHEepLUU?
Kak B [JaHHOII paboTe pacCUMTHIBAeTCs TMOTPELIHOCTh OMpeZiesieHUss MOMeHTa WHepLMU TeJa|
OTHOCHTEJIbHO NTPOM3BOJIHOM OCH BpallleHus1?
[TposieMOHCTPHPY#Te BO3MOXKHOCTD TpUMeHeHUs cpefibl Microsoft Excel (vm apyroit cpefb) ams|
00pabOTKM 3KCIIEPUMEHTA/IbHBIX JIAHHBIX.

MOMEHT]
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OueHouHbIe CpejCTBa

Ne 5 «OnpesienieHre XapaKTePUCTHK 3aTyXaroIIKX KosilebaHuii GrU3MuecKoro MasiTHUKa»
.

=010

No 11 «/3yueHue CTaTUCTUYECKUX 3aKOHOMEPHOCTEeN»
L.

T~

Ne 14 «OnipenenieHue nokas3aress aguabaTel MetosoM Kiemana u [leopma»
1.

[Touemy KosiebaHUsI MasiTHUKa B JJAaHHOW paboTe OyAyT 3aTyXaroIIUMH, Ja)Ke MPU BBIKIFOUEHHOM
371eKTpOMarsure?

3anuimTe ypaBHeHHUs 3aTyXaoIMX U He3aTyXaroluX KoaeOaHui, CpaBHUTE UX.

Kak amMrinTyzia 3aTyxaromux KosebaHuii 3aBUCHT OT BpeMeH! U OT Yrc/ia KoieOaHuii?

KakoB (hu3uuecKuii CMbIC/T BeJIMUMH MPUMEHUTENBHO K JaHHOW paboTe: HadajbHas aMIUIUTY/A
KomeOaHWl, HauvanbHas ¢a3a KoseOaHWM, KpyroBas 4YacToTa KojeOaHWM, Tepuos KoJiebaHui,
K03((UIMeHT 3aTyxaHus, BpeMs peJaKCalud, JIOTapUPMUUYECKUH [eKPeMEeHT 3aTyXaHWs,
nobporHocTb. Kak oM MeHsitoTcst ¢ poctom U?

Kak MeHSIOTCSI XapaKTepHUCTUKM 3aTyXalolMX KosiebaHWi HauyajibHas aMIUIUTy/a KoyieOaHWi,
HauasbHast (a3a KosjebaHWIA, KpyroBas uacTOTa KoJiebaHWM, rmepuof KosjebaHW, Ko3(hHUIMeHT
3aTyXaHWsl, BPeMsl pesakcaljyy, JorapupMUUecKuid JeKpeMeHT 3aTyXaHus, AOOPOTHOCTb eC/H
OJVH W3 TapaMeTpoB JaHHOro ¢usuueckoro mastHuka: [ , m , L , k yBemuurcs (6o
YMEHBLIUTCS) TIPY (PUKCHPOBAHHBIX 3HAUEHHSIX OCTABIINXCS?

[lnist yero, B JaHHOM paboTe, rpadMKu CTPOAT B jiorapudmMuueckommaciirabe?
[TpoeMOHCTPUPYIiTe BO3MOXKHOCTD IpuMeHeHus1 cpefibl Microsoft Excel (vm gpyroii cpeapl) aisd
00paboTKM 3KCIIepUMEHTa/IbHBIX JaHHbIX.

KakoBo pacripefenenvie apobu mo siuelikamM Ha [Jocke ['anbroHa? Kakoe pacripesieneHue
aHaJIOrMYHO JaHHOMY B MKT?

KakoBo pacnpejesieHre 371€KTPOHOB IO MOAYJIFO CKOPOCTH B JaHHOM paboTe? UTO MpOUCXOAUT
TIpU U3MeHeHNUHY HalpsUKeHUs] Hakasa?

Kakue cratuctrueckrie MeTo/ibl IPUMEHSIIOTCS B laHHOM paboTe?

[TpogemMoHCTpUPYITe BO3MOXXHOCTEL TipUMeHeHus1 cpefbl Microsoft Excel (wnu apyroii cpefbi) At
00paboTKU 3KCIIePUMeHTa/TbHBIX JaHHbIX.

OOBsicHUTe X0/ IKCTIEDUMEHTa W Pe3y/IbTaThl pacyeTa.
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L.

Y

2. HasoBuTe mnpoleccebl, NMPOUCXOAfAIIMe C rasoM, B XOJe S5KCIlepuMeHTa U H3o0pasuTe uX
rpauuecku.

3. 3anwmimre ypaBHeHUs [ BbIBOJa (POPMYJIbI ITOKa3atesisi aguabathbl.

4. TlpogeMOHCTpUpYHTe BO3MOXKHOCTb NIpUMeHeHus cpebl Microsoft Excel (nnu apyroii cpefbl) s
00paboTKU 3KCIIepUMeHTa/TbHBIX JaHHbIX.

5. Kak B jaHHOM paboTe MUHUMU3HPYETCS MOTPELIHOCTh SKCIIePUMEHTA/IbHBIX JaHHBIX ?

3 cemecTp

Ne 21 «MccieoBaHre 371€KTPOCTaTUUECKOTO T10J15 C TIOMOLLBIO 30H/a»
.

NV

Ne 24 «PacivpeHue npefiesa U3MepeHUsl amIiepMeTpa OCTOSTHHOIO TOKa»

UTo Takoe HamnpspKeHHOCTh 371eKTpruyeckoro mosisi? Kak rpaduuecku mpefCcTaBUTh pacrpe/iesieHue
HaNpsDKeHHOCTH B Pa3HBIX TOUKAX 3/IEKTPUUECKOTO TOJIs B IAHHOU pabore?

UTo Takoe MOTEeHLMA/ 37eKTpocTaThuueckoro mnosisi? Kak rpadruecku npefjcTaBuThL pacripesiesieHue
MOTEHIIMasIa B pa3HbIX TOUKAX JIEKTPUUECKOrO T10JIs1 B JaHHOHN paboTe?

Yemy paBHa paboTa 10 TiepeMeIleHUI0 3apsiia BAO/b SKBUTIOTEHI[UAIBHON TOBEPXHOCTH W TI0
3aMKHYTOMY KOHTYPY, OTPaHMUE€HHOMY Yy4YaCTKaMWd CHJOBBIX U SKBUIOTEHL[UAJbHbIX JIMHUI?
Berurcivre paboTy 10 mepeMelLeHHIo 3apsi/ia 1o 3a/laHHOM TPaeKTOPHUH.

Kak u3aMeHUTCs1 KapTUHA CUJIOBBIX Y SKBUMOTEHLMA/IBHBIX JIMHUM NIPU yBeIMUeHN (YMeHbLIeHUN)
HaTPSPKeHHOCTH MeX/y 3JIeKTPOJaMu?

KakoB TMpWHLMI [I€HCTBUS 3JIEKTPOM3MEPUTE/bHBIX TPUOOPOB MAarHUTO3/IEKTPUYECKOTO U
3/IeKTPOMarHUTHOT'O THTIa, IPUMeHsieMbl B ZJaHHOH paboTe?

UTo Ha3bIBAalOT TOKOM [IOJTHOTO OTK/JOHEHWS W HalpshKeHWeM TIOJIHOTO  OTKJIOHEHHs
3/IeKTPOM3MepPUTEeTLHOTO Tipubopa?

Kakum 06pa3oM BK/IFOUAKOT aMITIEPMETP W BOJIBTMETP B 3/IeKTPUUECKYTO 1[eTb /1711 U3MepeHHsl TOKa
1 HanpspkeHusi? [TpofieMOHCTpUPYHTE HABBIKM BKJIIOUEHHS 3THX TPHUOOPOB B 3/IEKTPUUECKYHO
LieMb.

Yro Takoe myHT? [I/151 Uero v Kak OH ucmoJsib3yercs? [IpoZieMOHCTpUPYWTe UCTIOIb30BaHUE 1IIyHTa.
Yto Takoe f06aBOYHOE cONpOTHB/eHKe? [I7ist uero v Kak OHO MCI0Jb3yetcsi? I1IpoieMOHCTpUpyiTe
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O7

Noe 28 «OrmpefeneHve WHAYKTUBHOCTU KaTyLIKWM WM MarHUTHOM TPOHMLIAeMOCTU (eppOMarHUTHOIO
Tesa»
L.

Y

Ne 32 «OripezesieHre pafiyca KpMBU3HBI JIMH3bI M M0JI0CHI IPOIYCKaHUs CBETO(PU/IbTPa C MOMOILbIO
Kosier] HeroToHa»

=ttt

Ne 34 «OnipefiesieHre [JIMHbI CBETOBOW BOJIHBI M XapaKTePUCTHK AU(PAKIIMOHHOM pelleTKH»
.

NV

=0

CII0/Tb30BaHHe 100aBOUHOTO CONPOTHB/IEHHS.
[TpogeMoHCTpUpYiiTe BO3MOXHOCTh NpUMeHeHust cpefibl Microsoft Excel (vunu apyroii cpenbr) s
00paboTKM IKCIIePUMEHTA/IbHBIX JaHHBIX.

Kak B jaHHOY paboTe MUHUMU3UPYETCS TIOTPELTHOCTh SKCIIePUMEHTA/IbHBIX JaHHBIX ?

Kakue mpubopsl MpUMeHSIMCh B JIaHHOM paboTe [ ompefienvsi rapamMeTpoOB TMOCTOSHHOTO U
[IepeMeHHOro Toka?

[Tonyunte opmymny [fasg pacueTa IIOJHOTO CONPOTHMB/IEHWS 1Lied IIepeMeHHOro TOKa,
HCTob3yeMoi B laHHOW paboTe (WM Mpe/iCcTaB/IeHHOM Tpero/iaBaTesieM).

Kak omnpezensnace MHAYKTUBHOCTh KaTYIIKWA B JaHHOW pabore? Kakum eie criocoboM MOXHO
oripe/ieIuTh UHAYKTUBHOCTD?

[TpogeMoHCTpUpYiiTe BO3MOXHOCTh NpUMeHeHust cpefibl Microsoft Excel (vunu apyroii cpenbr) s
00paboTKM IKCIIePUMEHTA/IbHBIX JaHHbIX.

Kak o0bsicHsieTCs TIosiB/ieHue Kosier] HeroToHa?

[MTonyunte dopmysbl /151 pacueTa paJuyCoB TeMHbIX U CBeT/IbIX Kosel| HbtoToHa.
[TonyuwnTe opMysy f/1s onipefiesieHNs pafuyca KpUBU3HBI JIMH3BI.

Kak B jaHHOY paboTe MUHUMU3UPYETCS TIOTPELTHOCTh SKCIIePUMEHTAIbHBIX JaHHBIX ?

KakoBbl mMapameTpbl W  XapaKTePUCTUKU JUQPPaKLMOHHOW pelleTKH, T[pUMeHsieMOi B
9KCIIepUMeHTe?

[Monyuute Qopmyny JJis oripefesieHUss [JIMHbI CBeTOBOM BOJHBI TpU JAWdpakiUyd Ha
I(PaKLMOHHON pelleTKe.

KakoBo npakTrhyeckoe ripuMeHeHHe JU(PaKLMOHHBIX PelleToK?

Kak B JaHHOY paboTe MUHUMU3UPYETCs TIOTPETHOCTh SKCIIePUMeHTA/IbHBIX /IJaHHBIX ?
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Ne 35 «OnpeiesieHyie KOHLIEHTpALUM paCTBOPOB caxapa U ITOCTOSIHHOW BpallleHUs»
[. Ha ocHOBe Kakoro sBjleHUs OIpefie/iieTCsl KOHLIeHTpalusi pacTBOpa caxapa B [JaHHOM
9KCIIepUMeHTe?

). TlosicHWTe yCTPONCTBO M MPUHLIUM AelCTBUS Tpu3Mbl Huko/s1

B. [losicHMTe yCTPOMCTBO M NPUHLIUM eWCTBUS MOJyTEHEBOr0 caxapuMeTpa

1. Kak B jaHHOM paboTe MUHUMH3UPYETCS TOTPEIIHOCTb SKCIIePUMEeHTATbHBIX JaHHbIX?
4 cemecTp

Ne 36 «CHATHe BOJIbTAMIEPHBIX XapaKTepPUCTUMK (OTO3/7eMeHTa U Olpefie/ieHue  ero
UyBCTBUTEIBHOCTU»

ITpoananu3upyiiTe nosydeHHbIe B 1abopaTopHOi pabote BAX

Kak onpepenserca nocrossHHas I1naHka B JaHHOM KCriepyUMeHTe?

Kak B faHHOM paboTe MUHUMU3UPYeTCs TIOTPeIIHOCTb SKCTIepUMeHTa/IbHBIX JaHHbIX?

Kak B jaHHO¥ paboTe pacCUMTHIBAeTCS MOTPEITHOCTD OTIpe/ie/ieH s IIOCTOSTHHOM [11aHka?
[TposieMOHCTpPHpPY#iTe BO3MOXKHOCTD TIpUMeHeHUs cpefibl Microsoft Excel (vu apyroit cpefpb) ams|
00paboTKM 3KCIIepUMEHTa/IbHBIX JaHHbIX.

T =0T o=

Ne 41 «VccemoBanvie BO30YK/IeHUS] aTOMOB ra3a»

[. OOBsiCHUTe TIPUHLIUIT OTpe/ieieHust BO30Y>KAEeHHBIX COCTOSTHUN aTOMOB Ta3a B 3KCIIepUMeHTe?

D, TlosicHUTe TPUHLIUTI PaOOTHI 3/IEKTPOHHOM JIaMITbI

B. B KakoM /uaria3oHe 37eKTPOMAarHUTHBIX BOJIH JIEKHUT U3/TydeHHe BO30Y)KIE€HHBIX aTOMOB TapoB
PTYTH U IIo4emy?

Kak B JaHHOM 3KCriepuMeHTe orpe/iensieTcsi 06/1acTb JIoKa/IM3al[uM 3/1eKTPOHA M Kak ToyYeHHbIe
JlaHHbIe COI/IaCYHOTCSA C TEOPEeTUYECKUMHU IPeATIOChI/IKAMU?

=

Ne 42 «OmnipeziesieHre T/IaBHBIX KBAHTOBBIX UKMCe/T BO30YKAE€HHBIX COCTOSTHUN aTOMa BOZOPOZa»
[. TlosicHWTe yCTPONCTBO Y TIPUHLIUI PabOTHI CIIEKTPOCKOTIA, UCIO/Ib3yeMOTr0 B ZIaHHOH pabote

D. TlomyuuTe (hopMysy [yisl OTIpeieIMHUST TJIABHBIX KBAHTOBBIX UHCE/ BO30Y)KIEHHBIX COCTOSIHUN
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CTpyKTypHBII
5/IeMeHT
KOMITeTEeHLIUU

[Tnanupyemsble pe3ynbTaTbl

OrneHouHbIe CpeICcTBa
o0OyueHust 1 PeA

aToMa BOZ|0pO/ia U IPYTHX BOZOPOZOIOA00HBIX aTOMOB
8. UTo Ha3bIBaeTcsl IpalyupOBOYHBIM IpauKoM?

00paboTKH 3KCTIepPUMEHTa/IbHBIX JaHHBIX
Ne 51 «M3yueHre 3aKOHOMEpPHOCTEH O-pacraza»
B uem coctout 3akoH I'elirepa - Herrosa?

Kak o1jeHUTb SHepruio o - YaCTULIbI?
YcrpoiicTBo M pyUHIUI paboThl cyeTurka I'eiirepa-Mrosinepa.

Ul 4=V 1INV =

00paboTKH 3KCTIepPUMEHTa/IbHBIX JaHHBIX

[periapaToB»

JKCIlep¥MeHTe?

Y

PaJVOHYKJIUJOB?

00pabOoTKH 3KCIIepUMEeHTaIbHBIX JAaHHBIX

. TIposeMoOHCTpUpPYHTe BO3MOXXHOCTh TIpUMeHeHust cpefibl Microsoft Excel (vmu apyroit cpemsl) s

YTo Takoe aKTMBHOCTh PagHO0aKTUBHOTI'O 3/IEMEHTA, €€ BbIUMC/IEHHNE U € JMHULbI U3MEPEHNH.

[TpozeMOHCTpUPYTe BO3MOXKHOCTh TIpUMeHeHust cpefibl Microsoft Excel (wiu apyroit cpensl) sl

Ne 53 «OrmipeseneHre MaKCUMaabHOW 3HepruM [(-uacTul, U UAeHTU(DUKALUs paJUu0aKTHBHBIX
[. Kakue u3BeCcTHBI Pa3HOBUIHOCTH OeTa-pacraga? Kakast U3 HUX UCC/elyeTcsl B JAHHOM
B Kakux /guana3oHax HaXOZsTCsl TIepHO/IbI TIoTypacraza U sHepruu beTa- pacriazia MpUpPOJHBIX

B.  KakoBbI 0CHOBHbIE 0COOEHHOCTH B3aUMOZEHCTBUsS OeTa-uacTHI] C BEIIeCTBOM?
1. TIposeMoHCTpUpPY#Te BO3MOXKHOCTH MpUMeHeHUs cpefibl Microsoft Excel (v gpyroii cpefibl) AJist

OIIK-3 ciocoOHOCTHI0 MPpHUOOpeTaTh HOBbIe MaTeMaTUYeCKHe U eCTeCTBeHHOHayUHbIe 3HaHMHs, MCII0/Ib3ys COBpeMeHHbIe

o0pa3oBaTe/nbHbIe U HHPOPMaIMOHHBIE TEXHOIOTHH

3HaTh — MeTO/IbI aHasM3a epedyeHb TeOpeTHUYECKHX BOIIPOCOB K JK3aMeHy ( 2 ceMecTp):
MO/1eTUPOBaHMUS cnoxsbix|l. KuHemaTvka mocTymnaTesnbHOro JBrkeHUs. [ToHATHe pajuyc-BeKTOpa, CKOPOCTU U YCKOPEHHSI.
(br3ruecKuX MpoLeccoB; HauanbHble ycoBust. TIpsiMasi u obpaTHast 3alauvi MEXaHUKH.
— MeToAbl UM  TOAXOAbI 2. JIBwKeHue MO OKPY>XHOCTH. YTOJI TIOBOPOTa, YIJIOBasi CKOPOCTb U yTIJjoBoe yckopeHHe. CBsi3b
TeOpPeTUUECKOMY TJIOBBIX Y JIMHEWHBIX BeJTUUKWH.
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BKCIIePUMEHTATbHOMY
FICC/IeJOBAHUIO, TIPUMeEHsieMble B
(br3riKe W PpacIpPOCTPAHSIOIINECS]
Ha Zipyrve 00/1acTy 3HaHUH.

3. KpuBonuHeliHOoe ABWwKeHHe. TaHreHIaribHOe W HOpMajbHOe ycKopeHue. [TonHoe yckopeHwHe.
YTO1 MeXy CKOPOCTBIO U YCKOPEHHEM.

4. UVnHepuuanbHble cucTeMbl oTcyera. [loHsSTHE cusbl, Macchl M uMIyJbca. OCHOBHOM 3aKOH
[TMHAMUKHY [TOCTYIIaTeIbHOIO JABY)KEHUSI.

5. MomeHT umny/ibCca U MOMEHT CU/Ibl OTHOCUTe/IbHO TOUKU. OCHOBHOe ypaBHeHHe [JUHaMUKU
BpalLlaTe/IbHOTO JABW)KEHUSI.

6. BpalljeHue BOKpYT HeNOJABWKHOM OCH. MOMeHT uHepLuu. PacueT MOMEHTOB MHEpPLMU TIPOCTHIX]
res1. Teopema IllTelinepa.

7. 3aKoHbl COXpaHeHUs1 B MeXaHMKe. 3aMKHyTasl CUCTeMa. 3aKOHbl COXpaHeHHWsi UMIIy/jbCa U
MOMEHTa UMILYJ/IbCa.

8. Pabora u MorHOCTh. KiHeTHYecKasi SHeprusi MocTynaTe/IbHOTO U BpallaTe/bHOTO [IBHYKEeHHSI.

9. KoHcepBatuBHble cwibl. [loTeHManbHas 3Heprys. 3aKOH COXPaHEHUs ITOJTHOM MeXaHW4YeCKOU|
DHEePryu.

10. [Ba cnocoba omvcaHusi B3auMO/eiCTBUs. [IBIDKeHHe uYacTHIbI B OJJHOMEPHOM CTal[iOHAPHOM
rosie. CBsi3b MEXX/ly CUJIOW Y TIOTeHLIMa/IbHOW SHepruei.

11. I'apmonHnyeckue KosiebaHus. AMIUIMTY[a, YacToTa, HadajabHasi ¢asa. MarTeMaTUyecKuil U
(br3nyeckuii MasiTHUK. JHEepruisi rapMOHUYeCKUX KojieOaHU.

12. 3aryxaroime KosebaHusl. XapaKTepPUCTHUKY 3aTyXaHWsl. DHEPrHs 3aTyXaloliX KoiebaH!i.

13. OOuiee moHsATHE O BOJHAX. XapaKTepPUCTUKU Oeryiieil BOJHBI. BOHOBOe ypaBHeHHe TJIOCKOM
BOJIHBL.

14. Hanoxxenue ynpyrux BosiH. CTosiuast BOJiHa U ee ocobeHHOCTU. KonebaHue HaTSAHYTOW CTPYHBI.
15. Iloctynatel  OuHIUTeNMHa. 3aMezyieHue BpeMeHW. JIOpeHLIeBO — COKpalljeHWe  [IJIMHBL.
Pe/iiTUBUCTCKME MHBapuaHThl. VIHTepBail.

16. PenstuBuCTCKMU MMITy/IbC. CBSI3b MacChbl, SHEPrMA M HMITy/IbCa YaCTULbl. OHEpPrusi IOKOS.
3aKOHbI COXpaHeHUsl IPY PeJIITUBUCTCKUX CKOPOCTSIX.

17. Maxkpocucrema. MHUKpPOCOCTOSIHUE U MakKpOCOCTOsiHMe chcTeMbl. CTaTUCTUYeCKUM TOAXOZ.
[ToHATHE BepOATHOCTU U CPeJHEMN BEJIUYNHBI.

18. ®yHKIMA pacrpefiesieHUsl C/AydyalHOW BeJMUWHBL. PacripefiesieHue MOJeKyJl I0 TPOEKLUSIM
CKOPOCTeM.

19. PacripesiesieHrie  MOJIeKyJl 110 MOAYyJ/0 ckopoctd. Hawbosiee BeposiTHasl, CpefiHsII
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CpeiHeKBapaTU4Hask CKOPOCTH.
20. Mopgens wupeanbHOro rasa. [laBneHue U Temrmeparypa C TOYKM 3peHUS MOJIEKYJIAPHO-
KIHeTUYEeCKOW TeOpUH. Y paBHEHHE COCTOSIHUS W/eaIbHOTO rasa.

21. Pacrnipegenenue MoJIeKyJl Hjea/IbHOr'O rasa 10 BbICOTe B I10JIe TsbKecTd 3eMiiu. bapomerpuueckas
bopmy.ia.

22. Tlonstue cremeHeii cBOOO/BI MOJeKy/bl. TeopeMa 0 paBHOpacIpeie/ieHHH SHEePTHH T10 CTeleHsIM
CBOOODI.

23. BHyTpeHHss 3Heprus Kak (yHKLUsI COCTOSIHUS cUCcTeMbl. [TepBoe Hayai0 TepMOJUHAMYKHY.

24. Pabora kak ¢yHKUus npouiecca. Vi3oxopruueckuid, u3obapruueckrii U M30TepMUUeCKH MPOLIeCChI.
25. TlonsTve TeroeMKOCTH. TeryioeMKOCTh TP H30XOPHYeCKOM U K300apuueckoM TMpOLIeccax.
[TocTosiHHas afuabaThl.

26. Apmabatuueckuii riporjecc. ITepBoe Haua/so TePMOAMHAMHKH /s afuabaTHUeCKOro rporecca.
YpaBHeHue IlyaccoHa.

27. Uukmueckuii npouecc. KosgduiyieHT none3Horo AeicTBUs TeII0BOW MalllMHbl. Bropoe Havano
repMmoarHaMUKy. dopmynupoBku Kiaysuyca u KesbBuHa.

28. IlpoGsiema HEOOPATHMOCTH TEIJIOBBIX IPOLIECCOB. DHTPOMNHUSI CUCTEMBI U ee CBOMCTBa. Teopema
HepHcra.

29. OcHOBHOe ypaBHeHUe TepMOJAWHAMUKU. DHTPONUA UealbHOro rasa. VMisMeHeHue SHTPOINUU MPU
M30I1pOoLieccax.

30. Iukn KapHo. Teopema Kapno. TepmoauHamuueckas 1IKasa TeMmriepaTyp. TpoliHasi TOUKa BOZbI
KakK periepHasi TOUKa.

31. Craructuuecknii Bec MakpococtosiHusi. CyTh HeobpatuMocTH. CTaTHUCTHUECKWH CMBICI
pHTponMu. Popmysa bosbiMaHa.

32. I'paHulbl NPUMEHUMOCTU MOJEeIN HAeanbHOro rasa. YpasHeHue BaH-gep-Baanbca. 30TepMsbl
peaIbHOrO rasa.

[[TepeueHb BOMPOCOB K 3aueTy (3 cemecTp):

1. Cubl B3auMO/IeMCTBUS B NIPUPOZe. DJIeKTpocTaTuyeckoe rnose. 3akoH Kysona. HanpsokeHHOCTB
3/1eKTPOCTaTUYeCKOoro Iosis. [IpuHLuI cynepnosunyu.

2. CusoBble 1MHU. [I0TOK BeKTOpa HarpspkKeHHOCTH 3/1eKTPoCTaThueckoro roJist. Teopema ['aycca.
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3. IloreHuuan. Teopema O LIMPKYJISILMKA BeKTOPA HAIIPSUKEHHOCTH 3/71EKTPOCTaTAUeCKOro noJisgd. CBsi3b

MeXX/ly HallpsDKeHHOCTBIO Y [IOTeHLIUa/IOM.

4. DnektpoeMKoCTb. KonzeHcaTopsl. CoejuHeHue KOHJEHCATOPOB. OHeprus  KOHJeHcaropa.

(OHeprus 3/1eKTpU4eCKOro IMoJisl.

5. Dnektpyuueckuii TOK. IINOTHOCTP TOKa. YpaBHeHMe HeNpepblBHOCTU. 3akoH Oma B

i depenLansHON hopme.

6. ConpoTuBieHre IPOBOAHUKOB. CTOPOHHME CUIbl. 3aKOH OMa B MHTerpajabHOU (popme.

7. TlpaBuna Kupxroda /151 pacueTta pa3BeTB/IeHHbIX Liereil. MOLIHOCTb TOKa. 3aKoH [koyisi-JleHua.

8. Epunas npupoja 371eKTpU4ecKoro ¥ MarHurtHoro rosis. Ilose pgBuKyinerocs 3apsga. [IpuHuurn

CYIIepro3ULIMA MarHUTHBIX Nosier. 3akoH bro-Casapa.

9. IloToK ¥ LMpKyJIsALMA BeKTOpa WMHAYKLUMW MarHUuTHoro mosisl. Teopema ['aycca u Teopema o

LIUPKYJ/ISLIN.

10.Cuna Jlopenua. Cuna Amriepa.

11.3akoH 3n1ekTpomarHuTHOU MHAYKIMU Papages. [1pasuio Jlennja. Buxpesoe sekTpruyeckoe rosie.

12.51BeHvie caMOMHAYKLMU. VHOYKTUBHOCTb. DHEpPrusi KOHTypa C TOKOM. OHepruss MarHUTHOIO

[10JIS1.

13.0nekTpuueckoe 1i07e B BellectBe. [lonsipusauys [u3/eKTpUKa. BeKTop 3/1eKTpUueckoro

cMmellleHys1. JlnanekTprueckast IPOHULIAeMOCTh BelljecTBa.

14.MaruutHoOe noJie B BelllecTBe. HamarunueHHOCTb. HarnpskeHHOCTb MarHUTHOT O 1107151, MarHutHast

[IPOHULIAEMOCTh BeljecTBa. PeppoMarHeTUKH.

15. Cucrema ypaBHeHuii MakcBe/sla Kak 0000ljeHHe pa3pO3HEHHBIX SIBJIEHUH 3/1€KTpUYeCTBa |
Mar"etrrsma. MarteprabHble ypaBHEHUS.

16. CBoricTBa ypaBHeHui MakcBesa. [Ipefckasanue CyieCcTBOBaHHUs 3/1eEKTPOMAarHUTHBIX BOJIH.

17. OnekTpoMarHuTHbIe BOJIHbL. Bo/IHOBOe ypaBHeHre. CBOMCTBA 3/1eKTPOMarHUTHBIX BOJIH.

18. [1;10cKast 3/1eKTpOMarHuTHasi BOJIHA M ee OCHOBHbIe XapaKTepUCTUKU. OHeprusi U HUMIIYJIbC
3JIEKTPOMAarHUTHOM BOJIHBI.

19. EcTecTBeHHBIM W TOJSIpU30BaHHbIM cBeT. CrTemneHb MOMSpU3aLdW JIMHEWHO [0/IIPU30BaHHOIO
cBeTa. 3aKOH Mavtroca.

20. [Tonspysanus 1py OTpakKeHUU U IpeJIOMJIeHMY CBeTa Ha IpaHMLie pasjesia [U3JIeKTPUKOB. YTOJ

bprocrepa. /IBOMHOe s1yuernpesioMsieHue.
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21.Criocobbl  Mosisipy3aliu  ecTecTBeHHOro cBeTa. Ilpu3ma Hwukons. BpaijeHue TI0CKOCTH
T0JIIPU3aL[MK CBeTa NP NPOXOXKEeHUM Yepe3 ONTUYeCKU aKTUBHYIO Cpefly.

22. [IIkajla  3/IEKTPOMarHUTHBIX BOJMH. (OCOOEHHOCTM ONTUYECKOTO /Juaria3oHa. Iloka3aresb
TIpeJIOMJ/IeHUs Cpe/ibl.

23. KorepeHTHble Bo/HbI. VIHTepdepeHUsi CBeTOBbIX BOJH. Cji0’KeHHMEe WHTEHCUBHOCTEN B Ciyvae
HEeKOTepPeHTHBIX ¥ KOTePeHTHBIX KoeOaHHH.

24. Onitryeckass pa3HOCTh Xofa. CBsi3b ONTHMYECKOM pa3sHOCTHM XOJa [BYX BOJIH C Pa3HOCThIO (a3
MeXXJy HUMU. Y C/I0BUA MaKCUMyMa U MUHUMYMa.

25. Cxema FOnra pans HabmogeHuss uHTepdepeHLMM. BpemeHHasi UM MPOCTpaHCTBeHHas!
KOIepeHTHOCTb.

26. HTepdepeHIvs B TOHKUX MieHKax. HabumoeHue kosel] Hbl0TOHA B OTPayKeHHOM U TPOXO/SIIEM
cBere.

27. AABnenue qudpakuuu. Judpakuus @penens u @paynrodepa. [Ipunuun [Mtorrenca-Ddpenens.

28. [Indpakius PpeHens Ha KpyriaoM oTBepcTuM. 30HbI PpeHens. ['paguueckuii MeTof, CI0XKeHHUs
aMIUIUTY .

29. Indpakuus PpayHrodepa Ha Y3KOH NPSAMOAMHENHON wjend. [IudpakuyoHHas pelleTKa Kak
COBOKYITHOCTb KOHEYHOI'O YMCJIA LesIei.

[[TepeueHb TeopeTHUeCKHUX BOIIPOCOB K 3K3aMeHy ( 4 cemecTp):

1. TenyoBoe u3nyueHve Tena. 3akoH CredaHa-bonbiMaHa. 3akoH cwmeleHusi BuHa. ['umnoresa
ITnanka.

2. ®oto3¢dekT. 3akoHbl CTosieToBa. PopMysia SMHIITENHA.

3. ®otoHsl [laBnenve cBeta. KopnyCcKy/sipHO-BOJIHOBOM AlyausM CBeTa.

4. PaccesiHre ¢poTtoHa Ha cBo60gHOM 31eKTpoHe. Popmysia KomnToHa.

5. BosHoBble cBoMcTBa yacTuy. [InvHa BosHBI Aie bpoiia. DKcreprMeHTanbHble MOATBePKAeHNs

rurnotessl e bpoiins.

6. Ilpunuun HeompezeneHHOCcTH. CooTHOLIeHWe HeorpefeneHHocTel ['elizeHbepra. OcoGeHHOCTH

MpoLiecca U3MepeHusl B KBAHTOBOM MeXaHUKe.

7. ®usnueckoe UCTONKOBaHWe BOJH Jie bpoiins. BosHoBasi @yHKuMs 1 ee cBoiicTBa. I1710THOCTB
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BepPOSITHOCTH 0OHApy’KeHUsI YaCTHUL{bL.

8. OcHoBHasg 3aflaua KBaHTOBOM MexaHMKM. HecranoHapHOe W CTalMOHApHOe YpaBHEHHe
[[[pénunrepa.

9. Yactumia B OAHOMEpHOW OeCKOHEUHOW TIPSIMOYTO/IbHOW TIOTeHIManbHOW siMe. KBaHTOBaHHe
bHepryuu. CoOCcTBeHHbIe (PYHKLIMU COCTOSTHUS YaCTHUL[BL.

10. TIpoxoykieHHe YacCTHL[bl Uepe3 NMOTeHLa bHbIA 6apbep. TyHHenbHbIN 3 heKT.

11. KBaHTOBBIM rapMOHMYECKUN OCLIUIISITOP.

12. TlnanerapHass mogenb atoma. [loctynatel Bopa. KBaHTOBaHme 3Hepruu BOZOPOZOIO00HOM
CUCTEMBI.

13. W3nyuenue Bogopozornoo06Hbix cucteM. CrieKTpasibHbIe Cepyuu aToMa Bogopoza. O6obieHHast
(bopmyna banbmepa.

14. CrieKTpbsl MHOI'03J/IEKTPOHHBIX aTOMOB. 3aKOH Mo3/u.

15. ¥YpaBHenue lllpenunrepa gy atoma Bogopoga. KBaHTOBaHuMe MoMeHTa uMIlyJibca. lIpaBusia
oTOOpa.

16. CruH s/1ekTpoHa. KBaHTOBbIe UiC/ia, ONKUCHIBAIOIME COCTOSIHUE 3JIeKTPOHA B aToMe. KpaTHOCTH
BLIDOXKJI€HUS SJHepreTuyeckux yposHeu. Ilpuniun Iaysm.

17. TlpyHLMII TOXXZECTBEHHOCTU OJMHAKOBbIX dacTul. bo3oHbl ¥ ¢epMuoHbl. KBaHTOBbIE
pacripesiesieHusl.

18. CBobo/HbIe 3/1eKTPOHBI B MeTasiie. JHeprus depMu. 30HHasi TEOPHUS TBEP/BIX TeJl.

19. OnexkTporpoBOAHOCTL MeTa/UIOB U MOIYIIPOBOAHUKOB. CBepXIIPOBOAUMOCTD.

20. fIBnenuwe pagroakTUBHOCTU. OCHOBHOW 3aKOH paZJMOAaKTUBHOrO pacriaga. IloctosiHHas pacraja.
[Iepuoz nomypacmnaza.

21. CocraB U4 XapakTepUCTHUKHA aTOMHOrO0 sigpa. KanesbHas Mozess. Pa3mep U CIivH sjpa.

22. Macca u 3Heprusi CBA3M aTOMHOIO fi/jpa. 3aBUCUMOCTb y/le/IbHOW 3Heprusi CBA3M OT MacCOBOIO
urcsia. ObosioueyHast MoJesTb siapa.

23. SpepHble peakiuu. JHeprus peakuuu. Peakjuu fe/ieHus U CUHTe3a sfep.

24. PaguoakTuBHBIE psifibl. OCHOBHbIE 3aKOHOMEDHOCTH O-M3/1ydeHus sifep. JIiMHa CBOOOZHOTO
npoGera oi-uacTHI].

25. Tpu Bupa P-pacraja. JHepreTuueckuii crieKTp $-yactui]. HeltpuHo.

26. OcobeHHOCTH Y-U3nydeHus sizep. [Tpoxoxk/ieHre y-KBaHTOB Uepe3 BeIecTRBo.
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KOMIIeTEeHLIUU 00yuenus
27. Knaccudukauys s/eMeHTapHbIX YacTull. JlenToHbl. JIenTOHHBIN 3aps.
28. Apposbl. bapronHbi 3apsz. KBapkoBasi MOziesib a/JpOHOB.
YMmeTb — HCII0JIb30BaTh CJIOXKHbIE [[IpumMepHBbIN NepeueHb NPAKTHUECKUX 3aJaHUM

(brzrueckue MoJenu AJis
OTTMCAHKs PeasbHbIX TIPOLIeCCOB,
BHIOMPATh METO/Ibl UCC/IeOBAHMS,
C TTOMOILIbIO TIPUOOPOB U3MEPSTh
(br3nuecKye BeTMUMHBI,
MpOU3BOAUTL 06pabOTKY
HKCITIEPUMEHTA/TbHBIX JJAHHBIX,
[POBO/IUTH aHA/IU3 MOy YeHHBIX
pe3yJIbTaToB.

2 cemecTp
3aganue 1.Touka ABWXKeTCS B TUIOCKOCTA XO¥ mo 3akoHy: X =-26;y =4¢(1- ¢) . Haitry
ypaBHeHHe TpaekTopuu Y = f(X) u u300pa3uTh ee rpaduuecky; BEKTOP CKOPOCTH V' U yCKOPEHHUs
a B 3aBUCUMMOCTH OT BpeMeHH; MOMEHT BPeMeHH fo, B KOTOPBbIM BEKTOP YCKODEHUsT a COCTaBlIsieT
yron 1/4 C BeKTopoM ckopoctd V . OtBeT: y =-x7-2x; V =-2i +4(1- 2t)j, a =-8j,
t0:0,75C.
3aganue 2. Tesio BpaljaeTcsi BOKPYT HEIOBWKHOM OCH 110 3aKOHY ¢ =2+4 t- 2 t°, Haiitu: 1)
CpejiHee 3HaueHWe YIJIOBOM CKOPOCTH (<) 3a TPOMEXYTOK BpeMeHH OT t=0 10 OCTaHOBKH; 2)
YITJIOBYI0 CKOPOCTb Tena B MoMeHT BpemeHu t=0,25 c; 3) HOpManbHOe YCKOpeHHe TOUKH,
HaXO/ALLIeNCSl HA PACCTOSIHUMA 1 M OT OCH BpallleHHsl B TOT ke MOMeHT BpeMeHu. OTBeT: 2paz/c; 3 pag/
c; 9 m/c%.
3aganue 3. [llap Maccol m;=4Kr JABWKETCSI CO CKOPOCTBIO V=5 M/C U CTaJIKUBaeTcs C I1apoM
Maccor m, =6 Kr, KOTOPBIM JABWKETCSl eMy HaBCTpeuy CO CKOpPOCThIO0 V,=2 m/c. OnpezenniTe CKOPOCTH
[1apOB TIOC/Ie yjapa. Yjap CYATaThb abCOMIOTHO YIPYTUM, NIPSIMBIM U LieHTparabHbIM. OTBeT: 3,4 M/C,
3,6 M/c.

3aganue 4. Bas B BUJe CIVIOIIHOIO LWIMHAPA Maccou m;=10 Kr Haca)keH Ha FOPU30HTA/IbHYHO
ocb. Ha LmivHAp HaMOTaH IHYP, K CBOOOAHOMY KOHITy KOTOPOTO IO/[BellieHa TUPSt MacCO Mm»=2 KT
C KakuM yCKOpeHHeM OyieT OImyCKaThCst THPst, €C/IU ee TIPeloCTaBuTh camoi cebe? OteeT: 2,8 m/c’.

3apanue 5. OnpesieNIUTh MEPUO/, YaCTOTy M Haua/lbHYIO (pa3y KosiebaHUl TOUKH, ABVDKYILENCS
[0 ypaBHEHHIO: X =A -sin alt +7) rge ®=2,5m ¢, 1=0,4 ¢,A=0,02 m. KakoBa CKOpOCTbL TOUKH B
MomMeHT Bpemenu 0,8 c. Otset: T=0,8c; v=1,25 c*; V=0,157 m/c.

3apanue 6. Hailigure 717151 ra3oo0pasHOro a3oTa TemIiepaTypy, IpyU KOTOPOi CKOPOCTSIM MOJIEKYJT
vi = 300 m/c 1 v, = 600 M/C COOTBETCTBYIOT OJMHAKOBble 3HaueHWs (YHKLMM pacripefieseHus

m(v22 - V—]z)
|MaKCBeJIJIa f(V). Otser: T ZW

=330K.
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3aganue 7. VeanbHblii ByXaTOMHBIM ra3 ob6bemMoM 5 11 v gaBieduem 10° ITa U30XopHUeCcKu
Harpesy, B pe3yJ/bTaTe yero cpefHss KUHeTUYeCcKas SHeprus ero mosiekys yseauuunacs ot 0,0796 3B
no 0,0923 5B. Ha ckoJIbKO MpH 3TOM HW3MeHUThCS [jaB/ieHre ra3a? B JanbHellem ra3 u30TepMuyecku
pacIlMpW/Iv /10 HavanbHOTO JaBjieHus. Omnpesendte o0beM ra3a B KOHIe mporecca. OTBer:
yBennuutcs Ha 0,16 Mlla; 5,8 5.

3apanue 8. Omnpesenure KO3(QULIMEHT TeNJIONPOBOJHOCTH A a30Ta, ecau Ko3((uLeHT
THaMUUeCKOU BSI3KOCTH 1| ZIJisl Hero npu Tex >ke yciaoBusix paBeH 10 mkIla-c. OtBet: A=7,42 MBT/™M-K.

3ajanme 9. 12 r a30Ta HaXOAATCS B 3aKPBITOM cocyZe obvemoMm 2 i1 ripu Temrepatype 10°C.
[Toc/ie HarpeBaHusl jlaBjieHue B cocyne ctano paBHO 10*Mm.pr.ct. Kakoe KoaMuecTBO Teruia ObLIO
coob1rieHo rasy npu HarpeBanuu? Otsert: 4,1-10° k.

3 cemecTp

3aganue 10. Cmemanu Bosy Maccod m;=5kr mpu Temmeparype T:=280 K c Bozgoin maccou
m,=8kr npu Temnepatype T, =350 K. Haiitu: 1) Temneparypy 0 cmecy; 2) usmeHeHue AS 3HTponuu,
rpoucxopsiee rpu cMemmBanuy. Oteet: 323 K; 0,3 xIx/K.

3aganue 11. Toueunsle 3apsags! =10 HK1 v @;=-20 HK1 HaxoAATCA B BO3/yXe Ha pacCTOSTHUU
10 cm gpyr ot gpyra. OnpefennTh HaNpsKEHHOCTD T0JIS1 B TOUKe A, yJlaleHHOM Ha paccTosinue 6 cM
OT I1epBoro 1 Ha 8 cM ot BToporo. Kak nsmeHUTCs NOTeHIMaIbHask SHeprus B3auMO/leCTBUSA 3apsifioB,
eC/I TlepeMeCcTUTh BTOPOM 3apsifi B 3Ty TOUKy? Kakyto [/t 3TOro Hy>KHO COBepIIMTh paboTy? OTBeT:
37,6 kB/M; 12 MK/DK.

3apanue 12. Tpu mIOCKMX BO3AYIIHBIX KOHAeHcaTopa € emKocTamu C;=1,5Mk®, C,=7 MKD,
C;=2 MK® coeiurHeHb! IOC/IeL0BaTe/IbHO U IPUCOeAWHEeHbl K UCTOYHMKY TOKa. IIpu 3Ttom 3apsap
BTOPOr0 KOHZleHcaTopa paseH 14-10* Ki. a) Haiitu suepruro 3toii OGartapen. 6) He oTkmouas
MICTOYHMKA TOKa OT 0OaTaped KOH/IEHCATOPOB, pPAa3[BUral0OT IUIACTHHBI TPEThEro KOHZEHCATopa,
yBeJIMUMBasi pacCTOsTHUe MeX/ly HUMU B 2 pa3a. HaiiTu u3meHeHre eMKOCTU U 3apsijia 6atapeu. OTBeT:
490 MK, 0,21 MKD, 0,4 MK.
3aganue 13. /Isa snementa (€; = 1,2 B, r; = 0,1 Om, & = 0,9 B, 1, = 0,3 OM) coeuHeHb]
OJHOMMeHHbIMU Mo/rocaMy. ComnporusiieHde R coegunuTenbHBIX MPoBOAOB paBHO 0,2 Owm.
OnipesieUTh CUITY TOKA B LleMd | 1 pa3HOCTb MOTEHL[Ma/TIOB Ha 3a)KUMax KaXK0ro UCTOUHUKa. OTBeT:
0,5 A; 1,15 B; 1,05 B.
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3aganue 14. Kpyropoii BUTOK paguycoM R=15,0 cM pacrio/io)keH OTHOCUTeThHO OGeCKOHEeUHO
[VIMHHOTO TPOBOZJA TaK, UTO €ro IUIOCKOCTb MapajulesibHa TMpoBoAy. IlepneHauKyssp,
BOCCTAHOBJ/IEHHBIM Ha MPOBO/, U3 LIEHTPa BUTKA, SIBJ/ISIeTCSI HOPMasbiO K MJIOCKOCTH BUTKa. Cua ToKa B
npoBofe [;=5A, cuna Toka B BuTKe Toku [,=1A. PaccTtosinue OT LieHTpa BUTKa A0 rnpoBoga d=20 cwm.
OripesiesiiTe MarHUTHYHO UHAYKLMIO B LieHTpe BUTKa. OTBeT: Bo=6,5MKT 1.

3apanue 15. [TpoBoASIMI ITIOCKUI KOHTYP, UMeOIIWK (GopMy OKPY>KHOCTH paguyca r = 0,05 M
[OMeLLeH B OJHOPOJHOE MarHMWTHOE I0Jie TaK, YTO JMHUM MarHUTHOM WMHZAYKLMU IO/l HarpaB/ieHbl
[epreHuKyJIsapHO IUVIOCKOCTU KOHTypa. ComnportusieHue KoHTypa R = 5 OM. MarnuTtHas MHAYKLUSA
MeHsieTcs o 3akoHy B = kt, rge k = 0,2 Tn/c. Onpegenure: a) 3.4.C. UHAYKLMH, BO3HUKAIOLLYIO B 3TOM
KOHType; 0) CWIy WHIYKIMOHHOTO TOKAa; B) 3apsi/l, KOTOPbIM TPOTeuYeT 1O KOHTYPY 3a TepBble 5
cekyH, usMeHeHus noJsist. Oteet: 1,6 mB; 0,3 MA; 1,6 mKi.

3apganue 16. Karyiika HamoTaHa MeJHBIM NMPOBOZOM auameTpoM d=0,2 MM c obrmeld ayMHON
[=314 M u umeer uHAyKTUBHOCTb L=0,5 I'H. OmnpenenuTh CONpPOTHB/EHWE KaTyLIKWU: 1) B Liernu
[MOCTOSIHHOT'O TOKa; 2) B L|enu IepemMeHHOoro Toka ¢ yacrotor v=>50 I'ny. OtBeT: R=160 Om; R=224 Owm.

3aganue 17. B onbiTe FOHra crek/isiHHas MacTUHKA TOJIIMHOW B 2 CM MOMeLaeTcs Ha MyTH
0IHOTO U3 UHTepdepUPYIOIIUX Jiyueld TeprieHAuKY/IsIpHO ayuy. Ha CKO/bKO MOTYT OT/IMYaThCs APYT
0T JIpyra 3HaueHUs IOKasaTesisi MpeJioMJIeHUsI B pa3/IMUHbIX MecTax IUIaCTUHKH, UTOObl M3MeHeHHe
Pa3HOCTH XO7la OT ITOM HEOHOPOAHOCTH He mpeBsiimano 1 Mkm? OtBer: A<n=5-10".

3aganue 18. [Tyuok Gesioro cBeTa mMajaeT HOPMaJbHO K IMOBEPXHOCTU CTEK/ISSHHOM IJIACTUHKHU
rommuHoit d=0,5 MKM, Haxopsieiicsi B Bo3gyxe. IlokasaTesnb mipesomsieHus crekna n=1,5. B
pe3y/ibTaTe MHTep(epeHIIMM WHTeHCUBHOCTb HEKOTOPBIX BOJIH, JJ/IMHBI KOTOPBIX JIe)KaT B Ipejenax
BruMoro criektpa (0T 400 go 700 HM), ycunvBaeTcs 1ipu oTpaxkeHUH. OripesiesiuTe JIMHBI 3TUX BOJIH.
OTtBeT: 0,6 MkM4 0,43 MKM.

3apanue 19. Ilnockas BosmHa (A=0,5MKM) MajaeT HOpPMajabHO Ha AuvadparMy € KpyrJbiM
oTBepcTheM AuameTpoM 1,0 cM. Ha KakoM pacCTosiHMY OT OTBEPCTHUS Ha ero OCH [0/DKHA HaXOAUThCS
TOuKa Habmo/eHus], UTOObI OTBEPCTHe OTKpBIBaiO: 1) ofHy 30HY PpeHento; 2) aBe 30HbI PpeHesns?
OTtBeT: 50; 25 M.

4 cemecTp

3aganue 20. Haiit HauOOBIIWI TIOPSZOK CHEKTpa Ui >KeITOM JIMHWK HATpUsl C JUIMHOU

47



CTpyKTypHBII
5/IeMeHT
KOMITeTEeHLIUU

[TnaHupyemble pe3y/bTaThl
o0OyueHust

OueHouHbIe CpejCTBa

BOJIHBI A=589 HM, ec/u rocTosiHHas AudpakuoHHON peleTk d=2mMkM. CKOJIbKO BCero MakCHMyMOB
naeT 3ta perretka? [1o/; KaKuM yrioMm ¢ HabsroaeTcst mocieuuii Makcumym? Oteer: 3; 7; 62°,
3apganue 21. [Ipa mnoJsigpU3aTropa pacroJiOKeHbl TaK, YTO YroJ MeXAYy HX IUIOCKOCTSIMU
rportyckanust paseH 25°. Orpe/ieiuTh, BO CKOJILKO Pa3 YMEHBIIUTCS WHTEHCHBHOCTh €CTECTBEHHOTO
CBeTa TpPU TIPOXOXKAeHWH: 1) uepe3 ofuH (TIepBbIN) ToJiApU3aTOp, 2) uepe3 oba ToJsipU3aTopa.
Kos¢ddurmeHT noriomieHus ceeta B nossipusarope pase 0,08. Oteet: 2,17; 2,88.
3apanue 22. YepHoe Tesio uMmeet TemrepaTypy 3 KK. [Ipy oxyaxaeHuM Tena AJIMHA BOJIHBI,
MPUXOJAIAsiCs Ha MaKCUMyM H3/IydaTelbHOW CrocOOHOCTH, M3MeHWIach Ha 8 MKM. [lo Kakoit
TeMIiepaTypsl 0x/1a4u10ck Tesio? Oteet: 323K.
3aganue 23. Y3kMM My4OK MOHOXPOMAarTM4eCKOrO PEeHTTeHOBCKOTO W3/IyueHHs IafiaeT Ha
paccenBarolijee BeiecTBo. [Ipy 3TOM J/IMHA BOIHBI M3/1y4YeHHs], pacCcessHHOro mog, yriaamu 60° u 120°)
OT/IMYAIOTCS APYT OT Jpyra B 2 pa3a. CuMrasi, YTO paccesiHie TIPOMCXOJUT Ha CBOOOHBIX 3/IeKTPOHAX,
HAUTU [I/IMHY BOJIHBI Najatolero uanydenus. Oteet: 1,2 nm.

3apanue 24. KpacHas rpanuia ¢ortosddexra [y HEKOTOPOro MeTasisia paBHa 275 HM. Haiitu!
1) paboTy BBIXOZA 3/IEKTPOHA W3 3TOTO0 MeTa/la, 2) MaKCHMMa/lbHYI CKOpPOCTh 3JIeKTPOHOB
BLIPbIBAEMbIX M3 3TOT0 MeTajjla CBeTOM C A/MHOM BojH 180 HM, 3) MakCHMMa/lbHYI0 KUHETUUeCKYIO
SHEPIUI0 9TUX 3/1eKTPoHOB. OTBeT: 4,525B; 9,1-10° M/c; 2,383B.
3apanue 25. JnekTpoH ob1agaet KuHetrueckoi sHeprueit 30 3B. Orpegenuts 1e6poHneBCKyO
[1JIMHY BOJTHBI 371eKTPOHA. BO CKONBKO pa3 U3MeHUTCS 3Ta JJIMHA BOJIHBI, €C/IM KUHeTUUeCKast SHeprus
yMeHbIATCs Ha 20%? OTset: 2,2:10"m; 1,12.
3apanue 26. [Ipy [BW)KEHWM UYaCTULbI BAOb OCH X CKOPOCTb ee MO)KeT ObITb oripejiesieHa C
TOYHOCTHIO (OmmMOKOi) 10 1 cm/c. HaliTi Heorpeie/leHHOCTb KOODJMHATBI, €C/TH YaCTULeH SIB/ISETCS:
1) s/1eKTpoH, 2) apobrHka Maccoii 0,1r. Otset: 0,01m; 10%m.
3aganue 27. Yactuiia HaxoAuTcsi B 6eCKOHEUHO TIyOOKOH OZHOMEepHOW TOTeHIMaTbHON nMest
MUHUMAabHYI0 SHepruto. KakoBa BepoOSITHOCTb OOHapy)KeHUsl YaCTULbl B CpefiHel TpeTu sIMbI?
OTtBeT: 0,609.
3aganue 28. OnpesenuTs JIUHY BOJIHBI, COOTBETCTBYIOLLYIO TpeThel JMHMU cepuu banbmepa:
1) B cnexTpe usnyueHun BOf0poAa, 2) B cnekTpe usnyuenus vnonHa renus. OteeT: 434HM, 109HM.

210 -
3aganue 29. Onpefenvre Mepuoj MoJsypacnaZa ¥ Haya/JbHYH aKTUBHOCTb BUCMYyTa g3 Bi,
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eC/Ti U3BECTHO, YTO BUCMYT Maccoii m = 1 r, BeiOpaceiBaeT 4,58-10" B — wactui 3a 1 cekyHay. Bo
CKO/IbKO Pa3 U3MEHUTCS aKTUBHOCTB 3a MecaL? OTBeT: 5 CyTOK; 64 pa3sa.

3apanme 30. fapo Gepwutus-7 [-paguoakTUBHO TI0 cxeme K-3axBara. 3amucarth peakLUio.
[Kakue 4aCTHLIbI TIPY 9TOM 00pa30BaIvcCh?

3aganue 31. BoiunciuTth B a.e.M. Maccy sigpa '°C , y KOTOPOTO SHEPrHsi CBS3U Ha OJUH HYK/IOH
pasHO 6,04 M»3B. Otset: 10,0135 a.e.m.

3aganue 32. CosiHeyHas TIOCTOsTHHAS JJ1s1 3eM/U (SHEPrHysi COJTHEUHOTO M3/TyueHus, TIafarollero
B e[IMHULY BPEMEHHU Ha eJVHMIY TUIOIa/1 B MepreHJUKY/IApPHOM Harpas/jieHuu) pasHa 1370 [k/c-m>,
Onupasich Ha 5Ty BeJIMUMHY, HalZUTe, CKOJBKO M0 Macce BOJOPO/a BbITOPaeT e)KeCceKyHJHO BHYTPH
COJIHLIA, €C/IM U3BeCTHO, YTO UCTOUHWKOM SHepruu COJIHLIA SIB/IIeTCs CUHTe3 YeTbIpeXx sfiep BoZopoa C
oOpa3oBaHueM sizipa remsi-4. Oteet: 630 MJTH.T/C.

Bnagets

KpyroM (u3nyeckux NpubOpoB U
00O0pY/I0BaHUS;

— MeTO/lJaMU [1POBe/leHNsI
(br3MueCcKuX U3MepeHui, pacyera
Be/IMYMH, aHa/IM3a M0J/1yueHHbIX
AaHHBIX U HaBbIKAMU
[1/1aHUPOBAHKS
11CC/1e/|0BaTeIbCKOr0 MpoLiecca.

— HaBbIKaM{ PabOThl C MMPOKUMIIPpUMEPHBI NepeueHb BONPOCOB M 3alaHUM 10 JIabopaTopHBIM padoTam

2 cemecTp

No 1 «I[IpmMeHeHMe 3aKOHOB COXpaHeHUs [1Jisl oTipe/ie/ieH|s1 CKOPOCTH TojieTa MmyJ/Iu»

1. TlpuBesuTe mMpuMepbI CWJ/, [AAlOLIUX pa3Hble BU/bI TOTeHLUaNbHON 3Hepruu. Kakue u3 HUX
TIPUCYTCTBYIOT B ZIAHHOM paboTe? M300pa3uTte cxeMy 3KCIIePUMEHTA/IbHOW YCTAHOBKU U YKXKUTE
Ha Hell CUJ/bl, AeMCTBYIOIIME Ha BCe TeJla, BXOZIIYe B CUCTEMY, B KaXK/blii MOMEHT BPEMEHHU.

D, Kakuve BeMMUMHBI UMe/id KWHeTHYecKass M TMOTeHL[MabHasi SHeprusi CUCTeMbl «ITyJ/si+MasTHUK» B
pa3/MuHble MOMeHTHI ombiTa? IlpefcTaBbTe CxeMy U3MeHEHMs] KUHEeTUUYeCKOW W TMOTeHL[MalbHOM
SHepryuv CUCTEMBI.

3. [l1s KaKuX MOMEHTOB BpeMeHU B JJaHHOM 3KCIlepUMeHTe MO>KHO TPUMEHSITb 3aKOH COXPaHeHUsi
MexaHW4eCKOM SHepruu, a [i/is1 Kakux HeJib3si U moueMy? CxeMa.

4. Jlns Kakix MOMEHTOB BDeMeHH B [JaHHOM 3KCIMepUMeHTe MOXXHO MPUMEHSITh 3aKOH COXPaHeHHs

HMMITy/IbCa, a [1/151 KaKUX HeJib3sl U moueMy? CxeMa

5. Vcronb3ysi 3aKOHbI COXPaHeHHs1 rosiyunte (GopMysly [Jisi pacyeTa CKOPOCTH T1oJieTa MyJ/u B JaHHOU

pabore.

6. Kak nmpon3BoauTcst 06paboTKa SKCIepUMeHTaIbHBIX JAHHBIX B TaHHOM pabore. Kak omnpezensiercs
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No 4 «MccnenoBanue BpaljaTebHOTO JBUKEHUST TBEPJOTO Tela BOKPYT HETO/[BHXKHOW 0CU»
1. Kak s3KcriepuMeHTa/IbHO OTpe/ie/isieTCss MOMEHT MHEPLIMM TeJla B JaHHOM JlabopaTopHOi pabore?

D

7

Ne 5 «OnpesienieHre XapaKTePUCTHK 3aTyXaroIyX KoyiebaHui GU3NUecKoro MasiTHUKa»
1.

=010

JIOBepUTe/IbHbIM WHTepPBa/l CKOPOCTM M CpeAHsisi KBaJpaThyecKas IOrPelHOCTb OTK/IOHEHHs
MasTHUKA?

Kakue 3aKOHbI COXpaHeHUs TIPUMEHSIIOTCS [/l BbIBOJ@ pacyeTHbIX ¢opmys? Tlomyunte dopmymy|
[UIs1 pacueTa MOMeHTa WHepIY MasTHUKA.
KakoBa 3aBHCHMMOCTb YTJIOBOTO YCKODEHHsI Tela OT MOMEHTa TPUIO)KEHHbIX K HeMy CUMT |
MOMeHTa uHepiuu Tena? IToctpoiite rpaduk AaHHOM 3aBUCUMOCTH

Kak Ha wmasTtHuke OO6epbeka MOryT OBITh OTpe/eNeHbl YI0BOEe YCKOpeHWe, MOMEHT
JEeUCTBYIOIIUX CHUJT 1 MOMEHT UHEPLIUU?
Kak B faHHOM paboTe pacCUMTHIBAETCS IOTPEIIHOCTh OIpeZie/ieHHs MOMEeHTa WHepLUd Tesd
OTHOCHTEJILHO TTPOM3BOJIbHOM OCH BpallleHus?
[TpogeMoHCTpUpYiiTe BO3MOXHOCTh NpUMeHeHust cpefibl Microsoft Excel (vunu apyroii cpenbr) s
00paboTKM IKCIIePUMEHTA/IbHBIX JaHHbIX.

[Touemy KosiebaHUsI MasATHUKA B JAHHOW paboTe OyAyT 3aTyXaroOIIMMHU, [ja>Ke TPU BBIKTFOUeHHOM
3/1eKTpoMarHure?

3anuInuTe ypaBHEHUS 3aTyXaroIIUX U He3aTyXaroluX KoyiebaHui, CpaBHUTE HX.

Kak aMruiiTyia 3aTyXaromuyx KoyebaHuii 3aBUCUT OT BpeMeHU U OT YrcJia KojeOaHuit?

KakoB ¢u3nueckuii CMbIC/I BeJIMUMH TIPUMEHUTENBHO K AAHHOW paboTe: HayajibHAs aMIUIATY/Q|
KosieOaHMl, HauvasbHasg (a3a KojebOaHWM, KpyroBas 4YacToTa KojeOaHMM, IMepuoj KoJebaHWM,
Ko3dduLMeHT 3aTyxaHusi, BpeMsi pe/iakcalid, JiorapuMuueckuil [eKpeMeHT 3aTyXaHwus,
06poTHOCTL. Kak OHM MeHsItoTCst ¢ poctoM U?

Kak MeHsIIOTCS XapaKTepUCTHKH 3aTyXarollyuxX KosieOaHWN Haua/lbHas aMIUIMTyZa KosieOaHuH,
HavasbHasi (pasa KomebaHMM, KpyroBas 4acToTa KosieOaHWM, mepuoj KosjebaHuii, Ko3hduiyeHT
3aTyXaHUs, BpeMs pejlaKcalyH, JiorapuMUUYecKuid [eKpeMeHT 3aTyXaHus, JOOPOTHOCTb eciiy|
OJJUH W3 TapaMeTpOB JaHHOro ¢usnuueckoro MasatHuka: I , m , L , k yBemuuurcs (;ubo
YMEHbIIUTCST) NMPU (DUKCHPOBAHHBIX 3HAUEHUSIX OCTABILIMXCS?
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6. 115 uero, B aHHOM pabote, rpadyKu CTPOST B jiorapupmMudeckoMmaciiuTabe?
/. TIpogeMOHCTpUpYyiTe BO3MOXXHOCTh NpuMeHeHust cpefibl Microsoft Excel (vunu apyroit cpenpl) s
00paboTKM IKCIIePUMEHTA/IbHBIX JaHHBIX.

No 11 «/3yueHue CTaTUCTUYECKUX 3aKOHOMEPHOCTEeN»

1. KakoBo pacripesenenue gpobu mo siueiikam Ha gocke ['amproHa? Kakoe pacripezeneHue
aHaJIOrM4YHO JaHHOMY B MKT?

KakoBo pacmnpesienieHre 371€KTPOHOB IO MOZJY/II0 CKOPOCTH B JaHHOW pabore? UTO MpomcXoauT
TIpU U3MEHEeHUU HallpsKeHYsl Hakasa?

B.  Kakue cTatuctuueckue MeTO/Ibl IPUMEHSIIOTCS B IaHHOM paboTe?

1. T[IpoaeMOHCTpUpYHTe BO3MOXXHOCTb NIpUMeHeHus cpeibl Microsoft Excel (nnu apyroii cpeapbt) g7
00paboTKH 3KCIIepUMeHTa/TbHbIX JaHHbIX.

=

[Ne 14 «OmnipenenieHne mioka3artens aguabaTtel MmetosoMm Kiemana u [le3opma»

1. OObsicHUTe X0 FKCTIepUMeHTa U pe3y/IbTaThl pacueTa.

2. HasoBuTe mpoljeccel, NMPOUCXOAAIIME C ra3oM, B XOJie SKCIlepuMeHTa U H300pasuTe uX
rparyecku.

3. 3anwmiuMre ypaBHeHus 11 BbIBoJa (hopMyJibl 1oKa3aresisi aguabarsl.

4. TIpoaeMOHCTpUpYHTe BO3MOXKHOCTD TIpUMeHeHus cpeibl Microsoft Excel (nnu apyroii cpeapbt) s
00paboTKH 3KCIIepUMeHTa/TbHbIX JaHHbIX.

5. Kak B laHHOM paboTe MUHUMU3HPYETCs TTOTPeLIHOCTb SKCIIepUMeHTabHbIX JaHHBIX?

3 cemecTp

No 21 «McciiefoBanye 3/1eKTPOCTaTUYECKOrO M10J1s C IIOMOLLBIO 30HAa»

1. YTo Takoe HampsDKEHHOCTh 3/1eKTpUuecKoro noss? Kak rpaduuecky rnpejcraBUTh pacripeesieHue
HarpsDKeHHOCTH B pa3HBIX TOUKAX 3/IeKTPUUeCKOTO I10Jisl B IaHHOW pabore?

p. UTo Takoe MoTeHLMas 3/1eKTpocTaTiueckoro nossg? Kak rpaduuecku npeicTaBuTh pacrpesiesieHrie
TMOTeHIMa/la B Pa3HBIX TOUKaX 3JIEKTPUUECKOTO T10JIs1 B JAHHOM pabore?

B. Uemy paBHa paboTa 1o mepeMeIeH’I0 3apsiia B/I0JIb KBUIIOTEHIMAIBHON TMOBEPXHOCTH U TI0
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NV

T

NV

Ne 24 «Pacimmpenue ripejena u3mepeHys amrepMeTpa IOCTOSHHOIO TOKa»
1.

No 28 «Ol‘[pe,quIeHI/Ie WHAYKTUBHOCTH KaTYIIKW U MarHUTHOM MMPOHMIIaeMOCTHU (I)epp0MaFHI/ITHOF0
[Tela»
1.

3aMKHYTOMY KOHTYpPYy, OTPaHWYeHHOMY Yy4yaCTKaM{ CHJIOBBIX W 3KBUIOTEHLMATbHBIX JIMHUMN?
Beruncnvre paboTy 1o mepeMeleHHIo 3apsifia Mo 3a/laHHOM TPaeKTOPHH.

Kak 13MeHUTCS KapTUHA CUJIOBLIX U SKBUIOTEHIMAIbHBIX JIMHUM TPU YBeTMUeHUH (yMeHbIIIeHNH)
HAaMpsKeHHOCTH MEX/Y 3/IeKTPOJaMU?

KakoB mipuHLuN [IeHCTBUS 3/€KTPOU3MEPUTeNbHbIX TPUOOPOB MAarHUTO3/eKTPUUYECKOTO U
5JIEKTPOMAarHUTHOTO TUIIA, IPUMeHsIeMbI B ZIaHHOM pabore?

UTro Ha3blBalOT TOKOM IIO/IHOTO OTK/JIOHEHWs U HalpspkKeHWeM II0JIHOIO  OTKJ/IOHeHUsl
3/IeKTPOM3MepUTebHOro Tipubopa?

Kakum 00pa3oM BK/TFOUAOT aMIiepMeTp U BOJITMETP B JIEKTPHUUECKYIO LIeTlb [I/IsT U3MePeHHsT TOKa
¥ HarnpspkeHusi? [IpozieMOHCTpUPYHTe HaBBIKM BK/IIOUEHHS 3THUX TPUOOPOB B 3/€KTPUUYECKYIO
LeIIb.

Uto Takoe myHT? [I/151 Uero v Kak OH Ucrosb3yetcsa? [IpogeMoHCTpUpylTe UCII0/Ib30BaHye IIyHTa.
Yto Takoe 06aBOYHOe comnpoTHBIeHue? [Ijis 4yero v Kak OHO UCIofb3yeTcs? IIpofieMoHCTpHUpYiiTe
HCII0/1b30BaHUe J00aBOUHOTO COTIPOTHBJIEHHSI.

[TposieMOHCTpPHpPY#iTe BO3MOXKHOCTD TIpUMeHeHUs cpefibl Microsoft Excel (vu apyroit cpefpb) ams|
00paboTKM 3KCIIepUMEHTa/IbHBIX JaHHbIX.

Kak B faHHOM paboTe MUHUMU3UPYeTCs TIOTPeIIHOCTb SKCTIepUMeHTa/IbHBIX JaHHbIX?

Kakue mpubopbl NIPUMEHSUIMCh B JaHHOW paboTe AJisi OrpeZiesvsi rapamMeTpoOB TOCTOSTHHOTO U
repeMeHHOro Toka?

[TonyunTe ¢opmMyny pas pacuyeTa [IOJIHOTO COTMPOTHBJIEHWS] LieNU IepeMEeHHOro TOKa,
HCTI0/Ib3yeMOU B IaHHOU paboTe (WM TIpeJiCTaB/IeHHOM Tperio/iaBaTesiem).

Kak ompepensiiiacb UHAYKTUBHOCTb KaTYIIKU B JaHHON paboTte? KakuM elle crmocoboM MOKHO
orpeze/uTh UHAYKTUBHOCTD?

[TposieMOHCTPHPY#Te BO3MOXKHOCTD TpUMeHeHUs cpefibl Microsoft Excel (vm apyroit cpefb) ams|
00pabOTKM 3KCIIEPUMEHTA/IbHBIX JIAHHBIX.
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CTpyKTypHBII
5/IeMeHT
KOMITeTEeHLIUU

[TnaHupyemble pe3y/bTaThl
o0OyueHust

OueHouHbIe CpejCTBa

No 32 «OripesiesieHre pajiiyca KPMBU3HBI JIMH3bI U T10JI0CHI TIPOMYCKaHWSI CBETO(QUIBTPA C TTOMOLLIBIO
Kosier] HeroToHa»

1. Kak o0bsicHsieTcs rosiBiieHue Kosell HproToHa?

D, TlomyuuTe opMyJibl /1 pacueTa pajuyCcoB TEMHBIX U CBeT/bIX KoJiel] HbroToHa.

8. Tlonyuute opmysny AJis1 onipeiesieHus paZilyca KpUBU3HbI JIUH3bI.

1. Kak B laHHOM paboTe MUHUMU3UPYETCS MOTPELIHOCTh SKCIIePUMEeHTaTbHbIX JaHHbIX ?

No 34 «OnpefiesieHyie AJIMHBI CBETOBOW BOJTHBI U XapaKTePUCTUK AU(PPaKLIMOHHOW pelleTK»

1. KakoBbl TmapameTpbl U XapaKTePUCTUKU [AU(PPaKLMOHHOW pelleTKd, T[pHUMeHsieMOod B
JKCIlepyMeHTe?

[Monyuute Qopmyny [Ais onpefesieHHs [JIMHbI CBEeTOBOW BOMHbI Mpu Audpakuyyd Ha
IA(PaKIMOHHOM pelleTKe.

KakoBo npaktuueckoe npuMeHeHUe [U(PaKLMOHHBIX PelleToK?

Kak B faHHOM paboTe MUHUMU3UPYeTCs TIOTPeIIHOCTb SKCTIepUMeHTa/IbHBIX JaHHbIX?

Y

=0

No 35 «OnpefiesieHrie KOHLIEHTpPAL[MM pacTBOPOB caxapa U MOCTOSTHHOW BpallleHHs»
1. Ha ocHOBe Kakoro sBjeHMs OIpeJesseTcsl KOHLIeHTpalls pacTBopa caxapa B [laHHOM
JKCIlepyMeHTe?

p. TlosicHWTe YCTPOWCTBO U NPUHLMI [eHMCTBUs Npr3Mbl Hukosns

B. TlosicHWTe yCTPOWCTBO U MPUHLUM [eHMCTBUS MOyTeHEeBOr0 caxapyuMeTpa

1. Kak B 1aHHOM paboTe MUHUMH3UPYETCS MOTPEIIHOCTb IKCIIePUMEHTa/IbHBIX JaHHbIX ?
4 cemecTp

Ne 36 «CHsAThe BOJIbTaMIIEPHBIX XapaKTepuCTUK (OTO3/7ieMeHTa U OfpefiefieHre  ero
UyBCTBUTETBHOCTH»

1. TIpoanamu3upyiiTe nosyueHHble B jabopaTopHoil pabote BAX

. Kak onpegiensiercs nocrossHHas I11aHKa B JaHHOM 3KCIlepUMeHTe?

B. Kak B /laHHOM paboTe MUHUMU3UPYETCS MIOTPEITHOCTh SKCIIePUMEHTA/TbHBIX JAHHBIX ?
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CTpyKTypHBII
5/IeMeHT
KOMITeTEeHLIUU

[TnaHupyemble pe3y/bTaThl
o0OyueHust

OueHouHbIe CpejCTBa

Ne 41 «VcceioBaHye BO30Y>KEHUST aTOMOB Ta3a»
1.

NINY

No 42 «OmipefiesieHre TJIaBHBIX KBAHTOBBIX UKCe/T BO30Y>KIeHHBIX COCTOSIHUM aToMa BOZ0pO/ia»
1.

NV

=0

Noe 51 «M3yueHre 3aKOHOMeEpPHOCTel O-pacraja»
1.

T =010

Ne 53 «OripesiesieHe MaKCHUMa/bHOW SHepPruM [-yacTul, W WJeHTU(UKALUsi paJiOaKTUBHBIX

MperapaToB»

Kak B faHHO# paboTe pacCUMTHIBAaeTCs MOTPELIHOCTD Orpe/iesieHus ocTosiHHOW [TnaHka?
[TpogeMoHCTpUpYiiTe BO3MOXHOCTh NpUMeHeHust cpefibl Microsoft Excel (vunu apyroii cpenbr) s
00paboTKM IKCIIePUMEHTA/IbHBIX JaHHBIX.

OOBsicCHUTe TIPUHLIUI OTIpe/ie/ieHNs BO30Y K/IeHHbIX COCTOSIHHI aTOMOB Ta3a B 9KCIlepUMeHTe?
[MosicHuTe TIPUHLMI PabOThI 37IeKTPOHHOM JIaMIThl

B KakoMm /uaria3oHe 3/1eKTPOMarHUTHBIX BOJH JIEXKWAT W3/TyueHHe BO30Y)KJeHHBIX aTOMOB I1apoB
PTYTH U ITI04YeMy?

Kak B JaHHOM 3KCIlepUMeHTe orpezessieTcsi 00/1acThb JIOKaIU3aljiy 371eKTPOHA U KaK TMOTyYeHHbIe
JlaHHbIe COT/IACYIOTCSI C TEOPETUYECKHMMU TPeJTIOChUIKAMU?

[TosicHUTE YCTPOMCTBO M MPUHLMIT PabOTHI CIIEKTPOCKOIIA, UCTI0IB3yeMOT0 B IaHHOM paboTe
[MTonyuute QopMysy AJsi ONpeJe/UHUS TJIaBHBIX KBAHTOBBIX YMCe/ BO30Y>KIEHHBIX COCTOSIHUM
aToMa BOJ0pO/ia ¥ IPYTUX BOZIOPOJOIIOA00HBIX aTOMOB

YTo Ha3bIBaeTCs rpaJlyupOBOUHBIM IpapuKoM?

[TpogemMoHCTpUpYiiTe BO3MOXHOCTh NpUMeHeHust cpefibl Microsoft Excel (unu apyroii cpenbl) s
00paboTKM 3KCIIepUMEHTa/TbHBIX JaHHBIX

UYTto Takoe aKTUBHOCTb PaZjJMOAaKTUBHOI'O 3/1eEMEHTa, ee BbIYMC/IeHHe U eJUHULbl N3MepeHusl.

B uem coctour 3akoH ['elirepa - Hetrrona?

Kaxk o1/eHUTh 3Hepruro o - YaCTULIbI?

YcrpoiicTBo U npUHLMI paboThl cueTunKa ['eiirepa-Mrosepa.

[TpogeMoHCTpUpYiiTe BO3MOXHOCTh NpUMeHeHust cpefibl Microsoft Excel (vunu apyroit cpenbl) s
00paboTKM 3KCIIepUMEHTa/TbHBIX JaHHBIX
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CTpyKTypHBII
5/IeMeHT
KOMITeTEeHLIUU

[TnaHupyemble pe3y/bTaThl
o0OyueHust

OueHouHbIe CpejCTBa

1. Kakwue u3BecTHbI Pa3HOBUIHOCTU OeTa-pacraja? Kakast U3 HUX UCC/IeyeTcsl B JAHHOM

NV

9KCIIepuMeHTe?

B kakux [juana3oHax HaXo/sATCs IepUo/ibl MoJiypacraja v sHepruu 6eta- pacrazia pUpoAHbIX
PaZiMOHYK/IU0B?

KakoBbI OCHOBHBIE 0COOEHHOCTH B3aUMOZEHCTBYSI OeTa-4aCTUL] C BEIIECTBOM?

[TpogeMoHCTpUpYiTe BOSMOXKHOCTh MpuMeHeHUs1 cpeZibl Microsoft Excel (vmu aApyroii cpesibl) AJist

00pabOTKM KCIIEPUMEHTA/IbHBIX TaHHBIX
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0) Ilopsigok mpoBejeHHsI NMPOMEXYTOYHOM aTTeCTAllH, MOKa3aTeJlM M KPUTEpHH
OLleHUBAHMA:

[Tpome)xyTouHasi aTTecTalUss TIO0 JUCHUITIMHE «®PU3MKa» BK/IHOUAeT TeopeTHuecKue
BOITIPOCHI, TI03BOJISIFOLIHE OL[eHUTh YPOBEHb YCBOEHHsT 00YUaroLMMUCS 3HAHUM, U TTPAKTHUeCKHe
3a/laHusl, BBISBIISIOLLME CTelleHb CQOPMUPOBAHHOCTH YMEHU U BJlafleHui, IPOBOAUTCS B (popme
5K3ameHa (2,4 cemectp) u B (popme 3aueTa (3 cemecTp).

OK3aMeH M0 JaHHOM JWCLMIUIMHE MPOBOJUTCS B YCTHOW (pOpMe MO 3K3aMeHal[MOHHbIM
OuneraM, KaX/plii W3 KOTOPBHIX BK/IHOUaeT 2 TeOPeTUYEeCKHWX BOIPOCA W OJHO TPAKTHUeCKOoe
3a/laHue (3azauy).

Ilokazamenu u Kpumepuu oyeHU8aHUs1 3K3aMeHd:

— Ha OLIEHKY «0T/IMYHO» (5 0anioB) — 00yUarOLIUICS eMOHCTPUPYET BBICOKHM yPOBEHb
Cc(OpMUPOBAHHOCTH KOMIIETEHL[MM, BCECTOPOHHee, CHCTeMaTHueckoe U T/yOoKoe 3HaHUe
yueOHOTr0 MaTepuasa, CBOOOJHO BBITIOJIHSIET TIPAKTUUYECKWe 3a/laHusi, CBOOOJHO OIepupyeT
3HaHUSIMH, YMEHHUSIMU, TIPUMEHSIeT UX B CUTYaLMsIX TOBBILIEHHOM CJI0)KHOCTH.

— Ha OLIeHKYy «xopomo» (4 Oanna) — oOy4aroIUiCs [1eMOHCTPUPYET CPeJHHWI ypOBeHb
c(OpMHPOBAHHOCTU KOMITETEHLIMI: OCHOBHbIE 3HAHWS, yYMEHUS OCBOEHbI, HO [|OMyCKarTCs
He3HauuTe/lbHble OIMOKM, HeTOYHOCTH, 3aTPyJHEeHHs TIPU aHAJUTHYeCKHX Oreparysx,
repeHoce 3HaHUU YU yMEeHUM Ha HOBble, HeCTaHJApPTHbIE CUTYaLUH.

— Ha OLEHKY «y/IOBJIETBOPUTE/NbHO» (3 0Oamna) — oOydvaromuiics [eMOHCTpUpPYeT
MOPOTOBBIM YPOBEHb C(OPMUPOBAHHOCTM KOMIIETEHLIUI: B XOZ€ KOHTPOJIbHBIX MEepOIPUSITUN
JIOTYCKArOTCsI OIIMOKH, TIPOSIBISIETCSI OTCYTCTBHE OT/e/IbHBIX 3HAHUWM, YMEeHWUM, HaBBIKOB,
o0yuaroluiicsi UCIbITbIBAaeT 3HAUYMTesIbHble 3aTPyJHEHUs TPU OINepHpOBaHUM 3HAHUSIMU U
YMEeHUSIMU TIPU KX [TePeHOCe Ha HOBble CUTYaLMU.

— Ha OL|eHKY «HeyAOB/IeTBOPUTe/IbHO» (2 0Oannma) — oOyuaromuyicsi [JeMOHCTPUpYeT
3HaHUs1 He Oosiee 20% TeEOpeTUUYECKOTO MaTepuasna, AOMyCKaeT CyIleCTBeHHble OLIMOKH, He
MO>KeT T0Ka3aTh UHTe/UIeKTyaslbHble HAaBbIKU pellleHHs TPOCThIX 3a/au.

— Ha OIIeHKY «HeyAOBJIeTBOpPHTeIbHO» (1 Oamn) — obydaromuiics He MOXKeT TOKa3aTb
3HAaHUsI Ha YPOBHE BOCIpPOM3Be/leHUs] U O00bsicHeHUs1 MH(OpMAal[UM, He MOKeT I10Ka3aThb
VIHTe//IeKTYya/IbHble HaBbIKU pellleHHs] MPOCThIX 3a/au.

3auer oOyuvarolecsi TOAYYalOT B pe3ysjbTaTe BBIIOJHEHWS BCeX BHZIOB pabor,
TIpeJlyCMOTPEHHBIX BO 2 CceMecTpe WM3y4eHUusi JaHHOW AWUCLUIUIMHBIL. B cilyyae HeBBITIOJHEHUS,
3a4yeT TPOBOAUTCS B ¢opme cobece0BaHUS I10 BOMPOCAM COTJIACHO TIEPEYHIO BOTPOCOB K
3ayery.

Ilokazameau u Kpumepuu oyeHU8aHus 3a4ema:

- Ha OLIEHKY «3auTeHO» O0yuaroIuiicsl JeMOHCTPHUPYeT YPOBeHb, He HIDKe IOpPOTrOBOrO,
c(OpMHPOBAHHOCTU KOMIIETEHLIUI: B XOJle¢ KOHTPOJIbHBIX MEpONPHUSATUM MOTYT J[0IMYyCKaTbCs
OIMOKH, MOXKeT TIPOSIBJIITbCSI OTCYTCTBHE OTJe/NbHBIX 3HAaHWM, YMEHHWH, HaBBIKOB,
00yuaroIuiicsi MOTYT UCTIBIThIBAeT 3HAUMTE/IbHbIE 3aTPY/JHEHHUsI TIPY OTIePUPOBAHUH 3HAHUSIMU U
YMEeHUSIMU TIPU KX [TePeHOCe Ha HOBble CUTYaLMU.

- Ha OLIeHKY «He 3auyTeHO» O00yuaroIIuicsi He MO)KeT TO0Ka3aTh 3HaHUs Ha TOPOrOBOM
ypoBeHb C(OPMHUPOBAHHOCTH KOMITETEHIUM, T.e. OOyuarOL[uiicsi He TIOKa3bIBaeT 3HAHHUE
OCHOBHOTO MaTepuasia B o0Obeme, HeoOXOJuUMOM /sl TIpejCTosilledl mpodecCHoHaTbHOM
JleaTeIbHOCTHA; He CrocobeH apryMeHTHPOBAHHO M TIOC/Ie/[OBATe/IbHO M3/1araTh, [OIMYyCKaeT
rpyObie OIIMOKM B OTBeTax; He MOXKET T0Ka3aThb WHTe/IeKTyalbHble HaBbIKW pellieHUst TIPOCThIX
3a/iau. He TIOJTBep)K/jaeT OCBOeHUe KOMIeTeHLU, TIpe/lyCMOTPEeHHbIX ITPOrpaMMON.



8 YueOHO-MeTOAMUECKOE U MH(OPMALHOHHOE 00ecreueHne JUCIUTLTHHBI

a) OcHoBHas /iMTepaTypa:

. Jemupuenko, B.M. ®usuka [OnektponHsiid pecypc] : yuebnuk / B.JM. Jemuguenko, U.B.
HemunueHko. — 6-e usf., nepepab. u gom. — M.: UH®PA-M, 2016. — 581 c. — Pexum
pocrymna: http:/znanium.com/bookread2.php?book=469821 — ISBN:978-5-16-010079-1.
®dwusuka. Teopust ¥ NpakTHKa [DIeKTPOHHBIA pecypc]: YuebHoe mocobue / Tlog ped. ripod.
C.O. Kpamaposa. - 2-e u3f., gom. u nepepab. - M.: ULl POP, HULl NUH®PA-M, 2016. -
380 c.: 60x90 1/16. - (Beiciiee ob6pa3zoBanue) (Ileperinér 7BIl). — Pexum pgoctyma:

http://znanium.com/bookread2.php?book=522108. - 3ar. ¢ 3KpaHa.

0) lonmo/iHUTE/IbHAA JIUTEPATypa:
CagesnbeB, U. B. Kypc obieii dbusuku : yuebHoe ocobue. T. 1. MexaHuka. Moseky/isspHast
¢msuka / Y. B. CaBenbes. - 9-e u3g., crep. - CII6. u ap. : Jlans, 2007. - 432 c. : un., Tabs. -
(Knaccrueckasi yueOHasi jiuTepaTypa 1o ¢u3nke  YueOHUMKM i By3oB : CreluanbHas
JmTeparypa). - TeKCT : HerocpeZiCTBeHHBIH.
CagesnbeB, U. B. Kypc obmeii ¢usvku : yuebHoe mocobue : [B 3 T.]. T. 2. D1eKTpruuecTBO U
MarHeTusM. Bonxel. Ontuka / Y. B. CaBenbes. - 9-e u3g,, crep. - CI16. u gp. : Jlans, 2007. -
496 c. : un., rpad. - (Knaccuueckast yuebHasi iutepaTypa o ¢u3vke YueOHUKU /1S BY30B :
CrenianbHasi mvrepatypa). - TeKCT : Herocpe/CTBeHHbIN.
CagesbeB, U. B. Kypc ob6imeii pusuku : yue6Hoe miocobue : [B 3 T.]. T. 3. KBaHTOBasi oNTHKA.
AtomMHas ¢usuka. Pusvka TBepjoro Tena. Pu3MKa aTOMHOrO siipa U 37eMeHTapHbIX
yactui] / . B. CaBesnbeB. - 8-e u3g., crep. - CII6. u ap. : Jlans, 2007. - 317 c. : ui., rpad.,
Tabn. - (Knaccuueckasi yueOHasi nmTepaTypa 1o (U3MKe YueOHUKH [T BY30B :
CrielinasibHast iuTepaTypa). - TeKCT : HerocpeACTBeHHbIM.
Kypc dusuku : yuebnuk : [B 2 1.]. [T.] I / [B. B. Apcentbes, B. f. Kupnnuenkos, C. FO.
Kusizer u ap.] ; oz pex. B. H. Jlo3oBckoro. - 5-e u3g., crep. - CII6. u ap. : Jla#b, 2007. -
572 c. : wn., rpad., cxembl, Tabs. - (YueOHuku A5 By3oB : CrielpanbHasi IMTEparypa). -
TekcT : Hermocpe CTBEHHbIM.
Kypc ¢usuku : yuebnvk : [B 2 T.]. [T.] I / [B. B. Apcentbes, B. fI. Kupnmuenkos, C. HO.
Kusize u ap.] ; oz pex. B. H. Jlo3oBckoro. - 5-e u3g., crep. - CII6. u ap. : Jla#b, 2007. -
590 c. : wn., rpad., cxembl, Tabs. - (YueOHuku A5 By3oB : CrieLpanbHasi IMTeparypa). -
TekcT : HermocpeCTBEHHbIM.
Koukun FO. I1. YuebHble 3aaun 1o ¢usmke [IneKTpoHHBIA pecypc] : yuebHoe mocobue /
FO. I1. Koukun, U. FO. boraueBa ; MI'TY. - [2-e u3a., nioAror. no reu. u3za. 2014 r.]. -
Marnutoropck : MI'TY, 2015. - 1 snekrtpoH. ont. guck (CD-ROM). - Pexxum poctyna:

https://magtu.informsystema.ru/uploader/fileUpload?name=1515.pdf&show=dcatalogues/
1/1124054/1515.pdf&view=true. - MakpooOBeKT.

B) Metopnueckue ykasaHuA:
MexaHuka. MonekynsipHas ¢pu3vka U TepmogrHamuka [Tekct]: JlabopaTopHbIi NPaKTUKYM
no ¢usuke / nog pex. FO.IT. KouknHa. Marnuroropck: M3a-Bo MarHMTOropck. roc. TexH.
yH-Ta uM. ['.1. Hocoga, 2011. 103 c.
. AcwutryxkuHa, I'. H. ®u3mka : MeTouueckoe ocobue fijisi CaMOCTOSATeTbHOW TIOATOTOBKU K
nabopatopHbiM 3aHsiTHsM. Y. 1. MexaHvka u MonekyisipHas ¢usuka / I'. H. Aceinryskuna, C.
M. T'osioBusnun, C. I'. Murpasosa ; MI'TY. - Maruuroropck : MI'TY, 2012. - 1 3/1eKTpoH.
OIIT. JIICK (CD-ROM). - 3ar. C TUTY/L. 5KpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2933.pdf&show=dcatalogues/
1/1134650/2933.pdf&view=true (gaTa obpaijerus: 04.10.2019). - MakpooObekT. - TeKcT :
3JIEKTPOHHBIN. - CBefileHus JOCTYIHBI Takke HAa CD-ROM.
dusMka : MeTofUYeCcKOoe TOCOOHe [/Isi CaMOCTOSITe/TbHOM TIOATOTOBKK K J1abopaTOPHBIM
3aHaTUAM. Y. 2. DyilekTpuuecTtBO U MarHetus™m, omnrtuka / I'. H. Aceuiryxuna, C. M.



https://magtu.informsystema.ru/uploader/fileUpload?name=2933.pdf&show=dcatalogues/1/1134650/2933.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2933.pdf&show=dcatalogues/1/1134650/2933.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1515.pdf&show=dcatalogues/1/1124054/1515.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1515.pdf&show=dcatalogues/1/1124054/1515.pdf&view=true
http://znanium.com/bookread2.php?book=522108
http://znanium.com/bookread2.php?book=469821

TonoBusnuH, C. I'. Murpasosa, E. C. Cadonosa ; MI'TY. - Maruutoropck : MI'TY, 2012. -
1 »snektpoH. onr. auck (CD-ROM). - 3arn. ¢ Tutya. 3kpaHa. - URL:

https://magtu.informsystema.ru/uploader/fileUpload?name=2991.pdf&show=dcatalogues/

1/1134925/2991.pdf&view=true (gaTa obpaijerus: 04.10.2019). - MakpooObekT. - TeKcT :
3JIEKTPOHHBIN. - CBefileHus JOCTYIHBI Takke HAa CD-ROM.

dusnka aToMa, TBepAoro Tena, siapa [Tekcr]: MHCTPYKIMs IO BBITIOJHEHHO J1abopaTOPHbBIX
pabot o ¢u3mKe A1 CTYAEHTOB Bcex crienpanbHocTell. benoB B.K. u gp. MarauToropck:
'Oy BIIO «MI'TY», 2007. 48 c.

@upranr, E. B. PykoBoACcTBO K pellleHHIO 3afad 1Mo Kypcy obimedi ¢usuku : yuebHOe
nocobue / E. B. ®upranr. - 2-e usg., ucrp. - CII6. : Jlaab, 2008. - 348 c. : un. - TekcT :
HeIocpe/iCTBeHHbIH.

r) IlporpammHoe obecrieueHre U VIHTepHET-PECYPCHI:

Haumenosanue 10

Ne orosopa

CpOK /IefiCTBHSI JTULIEH3UH

MS Windows 7 K-169-12 ot 02.07.2012 CPOK /IefiCTBUsI — HeOTPaHUUeH
(a.388)
[-1227 ot 8.10.2018 mo 11.01.2021;
Ne JInneH3uu-60241713 CPOK /IelCTBUSI — HeOrpaHUUeH
(a.198, 188, 182)

MS Office Ne135 ot 17.09.2007 BeccpouHo

Ne JTunen3un-60784279
(a.388)

CPOK /IelCTBUSI — HeOrpaHUUeH

Ne JInnensuu-60241713
(a.198, 188, 182)

CpOK AEﬁCTBHH — HeOrpaHN4YeH

Kaspersky Endpoint | /1-300-18 ot 21.03.2018 28.01.2020
Security pasi 6usHeca | /I-1347-17 ot 20.12.2017 20.03.2018
— CraHjapTHBIN [-1481-16 ot 25.11.2016 25.12.2017

[-2026-15 ot 11.12.2015 11.12.2016
7Zip CBo06oHO pacripocTpaHsieMoe | 6eccpouHo

Hpod;eccnonam;m:le 0a3bI AAHHBIX U an)opMaunonnme CIIpaBOYHbIE€ CUCTEMBI:

1. MexayHapogHasi cripaBouHasi cuctema «[lonmpeza» polpred.com ortpacins «O6pa3oBaHue,
Hayka». — URL: http://education.polpred.com/.
2. HauwmoHanbHast MH(OPMaLMOHHO-aHA/IMTUYeCKasi cucTeMa — POCCHIACKHAN MHJEKC HayYHOTO
yutupoBanus (PUHLI). — URL: https://elibrary.ru/project risc.asp.
3. TlouckoBas cuctema Akagemusi Google (Google Scholar). — URL: https://scholar.google.ru/.
4. WMNudopmanmoHHas cucteMa — EQuHOe OKHO AocTyna K HMH(GOpPMAlMOHHBIM pecypcaM. —
URL: http://window.edu.ru/
9 MaTtepuaibHO-TeXHHUUECKOe obecrieueHre AUCIUTUTHHBI
MarepuanbHO-TexHUYecKoe obecrieyeHre AUCLUIIMHBI BKIHOUAeT:
TwWr ¥ Ha3BaHUe ayAUTOPUU OcHallleHre ayauToOpun
YuebOHble ayIuTOpUun ans | MynbTUMeuiiHble CpefCTBa XpaHeHHs, repefaud U
NIpOBeJleHUsI 3aHATUN | TIpe/icTaB/ieHUs MH(GOpMaLUH.
JIEKLJMOHHOT'0 TUMA
YuebOHas ayIuTOpus nuisi | JlabopaTopHble yCTaHOBKH, M3MepUTe/bHbIe TIPHUOOPHI
TIPOBE/IEHUST 71a00PaTOPHBIX | J71sI TpOBeieHusT 1ab0opaTOPHBIX paboT:
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Tun 1 Ha3BaHUWe ayJUTOPUU

OcHallleHre ayauToOpun

pabor: Jlaboparopus «
MexaHHKH, MOJIEKY/ISIPHOM
(U3UKY U TePMOAMHAMUKI»

1. banMcTuyeckrie MassTHUKU.

2. MastHuk Obep6exa.

3. ®ur3nUecKuil MasiTHUK.

4. Nocka ['anbTOHAa.

5. JlaboparopHasi yCTaHOBKa [jIsi HCC/IeJOBaHUS
pacnpefie/ieHUsI TEPMO3JIEKTPOHOB [0 MOZY/IO HUX
CKOPOCTH.

6. JlabopaTopHasi yCTaHOBKa
ToKasaTesneid  afuabaThI
[He3opma.

7. JlabopaTopHasi yCTaHOBKAa Jjisi IPOBEPKH 3aKOHA
BO3paCTaHUsl SHTPONUHU B Tporecce Auddy3un rasos
Ha MO/Ie/Iv IlepeMellnBaHus 11apoB.

8.JTabopaTropHasi ycTaHOBKA /il TIPOBEPKH 3aKOHOB
BO3paCTaHUsI SHTPOIIMH B IPOLiecce TeryioobMeHa.
9.YcraHoBKa nabopatopHast Jilji: W3y4eHUst
3aBUCMMOCTH CKOPOCTU 3BYKa OT TemriepaTypsbl "M®d-
C3-M"

10. ¥YcraHoBka /abopaTopHas [JIi HCC/IeZOBAHUS
TeIJIOeMKOCTH TBepzoro tena "M®-TET-M".

11. YcraHoBka maboparopHasi [jisi OIpeeeHus
YHUBepCaabHOW ra3oBo nocrosiuHon "M®-OI'TI-M".
12.CteHj; 1abopaTOpHBINA ra30BbIe TIPOLECCHI.

13. MepuTenbHbIM UHCTPYMEHT.

11 ollpefiesIeHUst
y ™MetogomM KiemaHa u

YuebOHas ayJuTopusi JUIst
TIPOBE/IEHUST nabopaTOpHBIX
pabor: Jlaboparopust

<<3]IEKTpI/Iq6CTBa H OIITUKKU»

JlabopaTopHbIe yCTaHOBKH, W3MepUTe/bHbIe TIPUOODPHI
7151 TIPOBe/ieHust 1abopaTopHBIX paborT:
1.JlTabopaTopHasi ~ yCTaHOBKa [jIsi  WCC/Ie[OBaHUS
3/IEKTPOCTAaTUUECKOTO TOJIsi C TIOMOILBI0 OJJUHAPHOTO
30HJa.

2. YcTaHOBKA AJ1s1 LTYHTUPOBaHUST MUJTHAMITEPMETPA.

3. YcraHoBka JlabopaTopHas [jisi  OIpefie/ieHus
VHYKTUBHOCTHU cosieHOUzia u MarHuTHOM
TIPOHULIAEMOCTH.

4. YcraHoBKa abopaTopHasi /iisi U3y4ueHusl pe3oHaHca
HanpsDKeHUH U onpe/ieNieHrs UHAYKTUBHOCTH

5. JlabopaTopHasi YCTaHOBKAa [ijii W3YyYeHUS [JIAHbBI
CBETOBOM BOJIHBI U XapaKTePUCTUK AUPPaAKI[MOHHOU
peLleTKH.

6. JlabopaTopHasi yCTaHOBKa [yjisi ONpezesieHus
pazivyca KpMBU3HBI JIMH3bI U [I/TUHBI CBETOBOW BOJIHBI C
TOMOILLIBI0 KoJjtel] HbroTOHa.

7. JlabopaTtopHasi yCTaHOBKAa /il  OMpe/eseHus
KOHLIeHTpal[ui pacTBOPOB caxapa U IIOCTOSTHHOM
BpallleHusl.

8. VIcTOYHUKY NIUTaHUs TTIOCTOSIHHOTO TOKa.

9. MarasuH emkocreii Time Electronics 1071.

10. Mara3uH emkocTt P-513.

11. MarasuH ungyktuBHocTeit Time Electronics 1053.
12. Mara3uHbl conpoTuB/ieHuii P-33.

13. Mynbtumetps udpossie MAS-838.

14. Mynetumetpsl APPA 106,203,205.

15. Ocuunnorpad aByxkaHanbHbii GOS-620 FG.

59



Tun 1 Ha3BaHUWe ayJUTOPUU

OcHallleHre ayauToOpun

16. ITonsipumetp CM.
17.MepuTeibHbIN UHCTPYMEHT.

YuebOHas ayJuTopusi Jin
TIPOBE/IEHUST nabopaTOpHBIX
pabot: JlabopaTopusi «AToMa,
TBEP/IOTO TeJia, sipa»

JlabopaTopHbIe yCTaHOBKH, W3MepUTe/bHbIe TIPUOODHI
7151 TIPOBe/ieHust 1abopaTopHBIX paborT:
1.JTabopaTopHast yctaHOBKa Zijisi "VI3yueHusi BHeIIIHETO
doTorddekra”.

2. YcTaHOBKA Jj1s1 U3yUYeHUs CIIeKTpa aToMa BOZopoJa
¥ orpe/iesieHUst TIOCTOSIHHOW Puybepra.
3. YcraHoBka JabopaTopHas ISt
TIOTeHI[Masa BO30Y>KIeHus rasa.

4. YcraHOBKa /i OIpefieJieHUsl JJIMHBI TipobOera
4yacTuL] B BO3JyXe.

5. 3mepur.ckopoctu cueta YUM2-2.

6. MoHoxpomaTtopsl MYM-1.

7. Mynetumetpsl APPA 205, 207.

8. Ocuwinorpad aByxkaHanbHbI GOS-620 FG.

9. MepuTenbHbIM UHCTPYMEHT.

orpeziesieHust

YueOHbIe ayJUTOpUr st | ViHTepakTUBHAsK JOCKa, IPOEKTOP;

TIPOBE/IEHUST MPAaKTUYeCKUX | MynbTUMeIUHBIN POEKTOP, SKpaH.

3aHSATHH, TPYIIIOBBIX u

WH/IUBHU/ya/IbHBbIX KOHCY/IbTALIUH,

TEKYII[ETO KOHTPOJIS U

TIPOMEXXYTOUHOM aTTeCTaliu

YueOHbIe ayJUTOpUr st | [lepcoHasmbHBIE KOMITbIOTEPHI ¢ TlakeToM MS Office, ¢
BBITIO/THEHUSI KypPCOBOTO | BBIXOZIOM B VIHTEPHET U C [JOCTYIIOM B 3JIEKTPOHHYIO
NPOEKTUPOBAHMUsS,  TIOMeIIeHUs] | HHPOPMaIL[MOHHO-00pa30BaTe/IbHYO cpeny
JUTS CAMOCTOSITeJIbHOM PabOTHI. YHUBEPCUTETA.

[Tomerienue s xpaHeHus U | Ctennaxku, ceddbl /s XpaHeHUsT  yuyeOHOro
NIPOU/IaKTHUECKOTO obopynoBanusi.  VIHCTpyMeHTbI ~ fAJi1  peMOHTa
o0CTy>KMBaHUSI yuebHOro | 060pyOBaHUS.

000py/10BaHUsT
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