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JIucT akTyanu3anuu padoueii nporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzamnuu B 2022 - 2023
yueOHOM rofy Ha 3aceqaHuu Kadeapel DOHUIUKU

[Iporokom ot 20 1. Ne

3aB. kadeapoii M.B.XpKmec

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusanuu B 2023 - 2024
yueOHOM roay Ha 3aceqaHuu Kadeapsl DOHU3UKU

[Iporokom ot 20 1. Ne

3aB. kadempoii M.B.XpKyﬂI/IC

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmszanuu B 2024 - 2025
y4eOHOM rojy Ha 3acenanuu Kadeapel DOu3uKu

[Ipotokom ot 20 . Ne

3aB. kadeapoii M.B.XPKYJII/IC

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqanuu kadeapsl Dusuku

[Ipotokom ot 20 r. Ne
3aB. kadeapoii M.b. Apkynuc




1 Iles1u ocBOEHUS TN CHMILTHHBI (MOYJI51)

[Tony4yeHune CTyAeHTaMH OCHOBOIOJATAIOIIMX IPEICTaBICHUH O (yHIaMEHTAILHOM
CTPOCHMM MaTepud M (U3NYECKUX NPUHIUINAX, JIeKAIMX B OCHOBE COBPEMEHHOM
€CTeCTBEHHOHAYYHOH KapTUHBI MHpa; (QOPMHUpPOBAaHHUE Yy CTYJCHTOB COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'O MHPOBO33PEHHMSI; Pa3BUTHE HAyYHOTO MBILIUICHUS W paclldpeHHe
HAYYHO-TEXHHYECKOTO Kpyro3opa; OBJQJICHUE OCHOBHBIMH (DU3NYECKUMHU KaTErOpHUSMH,
HNOHATUSMH M (yHIaMEHTAIbHBIMU (PU3MUECKUMU 3aKOHAMH; MOJIyYE€HUE MPEACTaBICHUI O
(byHIaMEHTATBHBIX KOHIETILUAX COBPEMEHHOTO €CTECTBO3HAHUS KaK PE3yIbTaTa HCTOPUIECKOTO
mpolecca; OBJAJCHHE MPUEMaMH M METOAaMH PEIICHHS KOHKPETHBIX 3ajad U3 Pa3IudHbIX
oOmacteil (M3MKH, YMEHHUS BBIICTUTh KOHKPETHOE (PU3MUECKOE COAEp)KaHHE B MPHKIATHBIX
3ajavyax Oyaymed nmpodeccHOHANbHON NesSTeNIbHOCTH; (POPMHpPOBAHME HABBIKOB MPOBEACHUS
(U3UUECKOT0 SKCIEPHUMEHTa, TIO3BOJIIOUIMX WM BIOCIEACTBHM OBJIQJECTh KOMIUIEKCOM
koMrieTeHnui, mnpeaycMorpeHHsix PI'OC BO mno wampaiaenuto moxarotoBku 08.03.01
«CTDOUTENHCTBOY.

2 MecTO TUCHUILTUHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTe/ibHOI NPOrpaMMbl

Juctummaa Ousrka BXOJUT B 0053aTENNbYI0 YacTh y4eOHOTO TUTaHa 00pa3oBaTeIbHOM
POTrPaMMBl.

JUia  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAaHUS  (YMEHMs,  BJaJEHUs),
c(hOpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLUIIUH/ IPAKTUK:

HucuuiuinHa — «@usuka» 0a3upyercss Ha  eCTECTBEHHOHAYYHbIX  JUCLUIUIMHAX:
MaTeMaTHKa, GU3NKa, XUMHUS B 00bEME CpeTHEH IIIKOIbI.

3nanus (YMEHHs, BIAJICHUS), TOTyYCHHbIE NMPH M3yYCHUU TAHHOM NUCIMIUIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yUeHUS IUCHUILINH/TIPAKTHK:

ConpoTuBieHne MaTepUaloB

CrpourenbHas (pusnka

CrpoutenbHas MEXaHUKa

WNnxeHepHble cUCTEMBI U 000py10BaHHE 3JaHUI

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThI 00y4YeHH s

B pesynbrate ocBoeHMs AMCUMIUIMHBI (Moayins) «®Pusuka» oOyuarouiuiics AOKEeH
00Ja1aTh CIeAYIOUMMU KOMIIETEHIIUSIMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN

OIIK-1 Cnocoben peuiaTh 3aaa4un HpO(i)eCCHOHaHLHOﬁ ACATCIIBHOCTH Ha OCHOBEC UCITIOJIb30BaHUA
TCOPCTUUCCKUX M TMPAKTHYCCKUX OCHOB CCTCCTBCHHBLIX W TCXHUYCCKUX HAYK, a TaKXe
MATEMATUYCCKOI'O arlriapara

OIlIK-1.1 Omnpenensier XapakTepUCTHKU (U3NYECKOTO M XUMHUYECKOro Ipolecca
(sIBNIEHMST), XapaKTEPHOTO U1l 00BbEKTOB NMPO(heCcCHOHAIBHON AEATENbHOCTH,
Ha OCHOBE TEOPETUUYECKUX U IKCIIEPUMEHTAIIBHBIX UCCIIE0BAHUN

OIlK-1.2 Hcnons3yeT TeopeTHdyecKue OCHOBBI TEXHUYECKHX HAYK ISl TPUMEHEHUs
MHHOBAIIMOHHBIX TEXHOJIOTHH Ha peaJIbHBIX CTPOUTENbHBIX 0OBEKTOB

OIIK-1.3 Pemraer wHXeHepHbIe 3a1aud C TOMOIIBIO MaTeMaTHYECKOro ammapara
BEKTOPHOW anreOphl, aHAIUTHYECKOM TEeOMETpUHM U MaTeMaTHYeCKOTro
aHaJIN3a

OIIK-1.4 Pemraer Teopermueckue 3agayd B OOJIACTH TEIUIOTEXHHKH, THIPABIUKH,

TEIUIOMAcCOOOMEHa, HCTI0JIb3Ys (hyHIaMEHTAIbHbIC 3HAHMS




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJISA)
OO0mmast TpyTI0eMKOCTh AUCIHILIAHBI COCTABISACT 7/ 3a4eTHBIX eAUHMI] 252 akaj. 9acoB, B TOM

HHUCJIC:

— KOHTaKTHas pabora — 163,9 akan. yacos:
—ayauTtopHas — 158 akan. yacos;
— BHeayIuTOpHas — 5,9 akaj. 4acos;

— camocTosTeabHas padbota — 52,4 akaj. 4acos;

— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. 4yac;
— MOJIrOTOBKA K DK3amMeHy — 35,7 akaj. Jac

<DopMa aTTeCTaluu - 3a4€T, 9K3aMCH

pecypcoB.

AynuropHas ) s
o | KoHTaKTHAA pabota E = DopMma TeKyILEro
=
5 B aKajl. yacax g Bux KOHTPOJISL
Paznen/ Tema 3 (B axan ) £ B . P Kon
g & © | CaMOCTOSTENFHOM | yCHeBaeMOCTH U
JCIUTUTAHBI . [ . | kommereHnnM
O 5 2 £ paboThl MPOMEXKXYTOTHON
11a0. NPaKT.
Tex. p z g aTTecTalH
3aH. 3aH. | QO &
1. duznueckue OCHOBBI
MEXaHUKH
MIOJTOTOBKA K
IPaKTUIECKOMY
3aHSTHIO;
BBITIOJTHEHUE
MIPAaKTHIECKUX
P MpoBepKa OIIK-1.1,
11 Kunemarnka padot (MA3);
HWHAWBHUIYaJIbHBIX OIIK-1.2,
MOCTYTIATEIEHOTO u 2 2 1 | camocrosTensHOE
BpamiaTeJIbHOr0 ABHKECHHUS n3ydeHue yaeOoHon 3aad, OIK-1.3,
P y Y . cemuHap Ne 1; OIIK-1.4
1 HayIHOU
JIUTEPATyPhl B TOM
qucie
NEKTPOHHBIX
pecypcos.
1 MOATOTOBKA K
nabopaTopHOMY,
CEeMUHAPCKOMY U
MIPaKTHYECKOMY
3aHSATHIO; MpoBepKa
BBITIOJTHEHNE WHIUBHAYaIbHBIX OTK-1.1
1.2 Jnnamuka MIPAKTHUECKUX 3aJ1a4; OIK 1'2’
MOCTYMAaTEIHHOTO u 2 4/2,611 2 1 pabot (M13); 3ammTa OIK 1'3’
BpaIIAaTEIbHOTO JIBHKCHHS CaMOCTOSITENIbHOE | J1ab0paTOpHBIX OIK 1' 4’
n3ydeHue y4eOHoH pabot Ne 4; '
U Hay4yHOU cemuHap Ne 2;
JIUTEPATyphl B TOM
qucie
NMEKTPOHHBIX




IOAT0OTOBKA K

nabopaTopHOMY,
CEMHHApPCKOMY U
IIPaKTHYECKOMY
3aHATHIO; MpoBepKa
BBITIOJTHEHNE WHIUBHUAYAIbHBIX
1.3 3aKkoHbBI COXpaHEHHS B MPAKTHICCKHX i 3aﬂﬂZq; ggﬁ:i;,
MCXAHIKE 4 6/31 2/11 2 pabot (MA3); sammra OITK-1.3,
caMmocTosiTeNbHOE | JTabopaTopHOi OIK-1.4
n3ydeHune y4eOHoH paboter Ne 1,
Y HAYYHOU cemuHap Ne 3;
JIUTEPATyPhl B TOM
qHcIe
3JIEKTPOHHBIX
pecypcos.
MIOJTOTOBKA K
1a60paTOpHOMY,
CEeMUHapCKOMY U
NPaKTUYECKOMY
3aHSTHIO; poBepKa
BBINOJIHEHNE WHIUBUAYATbHBIX
1.4 MexaHuyeckue TpaKTHHICCKIX ’ 3a§§q; 8%51%
KOJICOAHUS M BOJIHBI 2 41 ! ! pador (M]13); Jamra OIIK-1.3,
caMocTosITeNIbHOE |  1abopaTOPHBIX OIK-1.4
u3ydyeHue yueOHoii| pabor Ne 5, 7; '
U Hay4yHOH cemuHap Ne 4;
JHUTEPATyPHl B TOM
qUCIIe
NIEKTPOHHBIX
pecypcoB.
HOArOTOBKA K
nabopaTopHOMY,
CEeMUHAPCKOMY U
MIPaKTHYECKOMY poBepKa
3aHATHUIO; WHIUBUAYATbHBIX
BBITIOJTHEHNE 3ajad;
15 Pensarusucrckas MPAKTHHECKHX OTECT ; 83?1%’
MexanKa 2 7/ | 2,1 padot (M3); BBITIOJTHEHHH OIK-1.3,
CaMOCTOSITETIbHOE BUPTYaJIbHOM OIK-1.4
n3ydyeHne yueOHoi| mabopaTopHBIX
U Hay4yHOH pabotsr Ne 1,
TUTEepaTypel B ToM| cemmuHAp Ne 5;
qHCIIe
NEKTPOHHBIX
pecypcos.
Wroro no pazneny 12 | 14/6,611| 821 | 7,1

TCPMOJUHAMHUKA

2. Crarucruueckas ¢(usuka u




IOAT0OTOBKA K

pecypcoB.

nabopaTopHOMY,
CEMUHAPCKOMY U
IIPaKTHYECKOMY
3aHSTHIO; HPOBEpKa
BBITIOJTHEHNE WHIUBUAYaIbHBIX OIK-1.1,
MIPAKTHIECKUX 3amad;
é Iimm Cratucrmeckas 41 | 211’ pa6ot (M][3); samwra 83?1%
caMmocTosiTeNbHOE | JTabopaTopHOi OIK-1.4
n3yueHue yueOHoi| paGotsr Ne 11;
Y HAYYHOU cemuHap Ne 6;
JIUTEPATyPhl B TOM
qHcIe
INEKTPOHHBIX
pecypcos.
1
MIOJTOTOBKA K
1a60paTOpHOMY,
CEeMUHapCKOMY U
IPaKTUYECKOMY
3aHSTHIO; poBepKa
BBITIOJIHCHUE WHIUBUAYATbHBIX OMK-1.1
MIPaKTUIECKUAX 3a7a4; OIMK-1 2’
2.2 TepMouHaMuKa 4/21 2/11 pador (MA3); 3alnATa OHK-lI 3’
CaMOCTOATENIbHOE |  1abopaTopHOM OHK-ll 4’
u3ydeHue yueOHoi| pabotst Ne 14; '
U Hay4yHOH cemuHap Ne 7;
JHUTEPATyPHl B TOM
qUCIIe
NIEKTPOHHBIX
pecypcoB.
HWroro no pazneny 8/31 421
3. DIeKTpIYECTBO 1 MarHeTH3M
MIOJTOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
IPaKTUYECKOMY
3aHSTHIO; poBepKa
BBIITOJIHCHHUEC HWHANBUAYAJIbHBIX OIIK-1.1
3.1 DnekTpocTaTHuecKoe TIPaKTUIECKUAX 3amay, OHK-1.2’
mone B Bakyyme u B| 1 4/11 2/11 pa6ot (U3); 3alIUTa OHK-1.3’
BEILECTBE caMmocTosiTelbHOe | JTabopaTopHOi OHK-ll 4’
u3ydeHue yueOHoi| pabotsr Ne 21; '
1 HayIHOU cemunap Ne 8;
JIMTEPATypPhl B TOM
qucie
JJIEKTPOHHBIX




3.2 IocTostHHBIIA
SIEKTPUIECKUI TOK

4/21

2/11 1

HOATOTOBKA K
nabopaTopHOMY,
CEMHHApPCKOMY H
IIPaKTHYECKOMY
3aHATHIO;
BBITIOJTHEHNE
MIPAKTHIECKUX
pabot (MA3);
CaMOCTOSITETTbHOE
n3ydeHue yueOHon
U HAyIHON
JUTEPATypHl B TOM
qHcIe
JNIEKTPOHHBIX

pecypcoB.

MpOoBEpKa
WHIUBHAYAIBHBIX
3a1a4;
3ammra
nabopaTopHO
paboTer Ne 24;
cemuHap Ne 9;

OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
OIIK-1.4

3.3 MarauroctaTu4ecKkoe
moje B BakyyMe H B
BEILIECTBE

MIOJITOTOBKA K
CEMUHAPCKOMY U
MIPAKTHYECKOMY
3aHATHUIO;
BBINOJIHCHNE
HNPaKTUYECKHX
padot (M13);
CaMOCTOSITEIbHOE
H3y4YeHHne yueOHon
U Hay4yHOH
JUTEPATYpPHI B TOM
qUCIIe
3JIEKTPOHHBIX

pecypcoB.

MpoBepKa
WHIUBHAYAIbHBIX
3a/1a4;
cemunap Ne 10;

OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
OIIK-1.4

34 DneKTpoMarHuTHas
WUHTYKIHS.
DNeKTpOMarHuTHbIE
konebanus. [lepemeHHbINH
3NEKTPUUECKUM TOK

6/31

HOArOTOBKA K
nabopaTopHOMY,
CEeMUHAPCKOMY U
MIPaKTHYECKOMY

3aHATHUIO;
BBITIOJTHEHNE
MIPaKTHIECKUX
padot (MA3);
CaMOCTOSITETTbEHOE
u3y4yeHHne yueOHoun
W Hay4HOU
JUTEPATyphl B TOM
qucie
JIEKTPOHHBIX

pecypcoB.

MpoBepKa
WHIUBHAYaIbHBIX
3ajad;
3aIuUTa
nmabopaTopHBIX
pabot Ne 27, 28;
cemunap Ne 11;

OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
OIIK-1.4

Wroro no pazneny

18

14/61

6/21 5

Uroro 3a cemectp

36

36/15,61

18/61 | 16,1

324€T

4. OnTuka




IOAT0OTOBKA K

DIeMEHTHI KBAaHTOBOH (H3UKH

nabopaTopHOMY,
CEMHHApPCKOMY H
IIPaKTHYECKOMY
3aHSTHIO; fposepia
BLITIOMHEHME WHUBUAYaITbHBIX
3a/1a4; OIIK-1.1,
4.1 BonHoBasg  ONTHKA MIPAKTUYECKUX samuTa OIIK-1.2,
(unTepdepenuus, 8 411 (42,61 | 10 pa6ot (MA3); 1aGopaTopHEIX OITK-1.3,
JTUPPaKIUS, TTONSPU3ALIHS) CaMOCTOSTENbHOE pacor No 32, 34, OIK-1.4
H3y4eHHE yquSHon 35:
1 HayaHou cemunap Ne 12;
JIUTEPATyPhl B TOM
qHcIe
INEKTPOHHBIX
pecypcos.
2
MIOJTOTOBKA K
1a60paTOpHOMY,
CEeMUHapCKOMY U
HPaKTHYECKOMY
3aHSTHIO; poBepKa
BBITIOJTHEHUE WHIUBUAYATbHBIX OTK-1.1,
MIPAaKTHIECKUX 3ajad; OINK-1.2
4.2 KBaHTOBasI ONTHKA 6 321 2/11 6 pador (MA3); 3aIUTa OIK-1 3’
CaMOCTOATENIbHOE |  1abopaTopHOM -
. i OIIK-1.4
u3ydeHue yueOHoi| pabotst Ne 36;
U Hay4yHOH cemuHap Ne 12;
JHUTEPATyPHl B TOM
qucie
NIEKTPOHHBIX
pecypcoB.
HWroro no pazneny 14 7/31 | 6/3,61] 16
5. ®usuka atoma
MIOJTOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
HPaKTHYECKOMY
3aHSTHIO; poBepKa
BBIITOJIHCHHUEC HWHANBUAYAJIbHBIX OHK'll,
MIPaKTHIECKUX 3ajad; OIK-1.2
5.1 ®wusuka atoma 2 6 3/11 421 4 padot (MA3); 3aIuTa OIMK-1 3’
caMoCTOsITeNbHOE | TabopaTOPHBIX OHK-ll 4’
usydeHue yueOHoi| pabot Ne 41, 42; '
¥ HAyIHOH cemuHap Ne 13;
JIMTEPATypPhl B TOM
qucie
JJIEKTPOHHBIX
pecypcoB.
Uroro no pazneny 6 3/11 421 4
6. ®usmka TBepAOrO TeENA.




IOAT0OTOBKA K

nabopaTopHOMY,
CEMHUHAPCKOMY;
BBITTOJTHEHHE MpoBEpKa
MPaKTHYECKUX | WHIMBUIYaJIbHBIX OIK-1.1
6.1 ®wusuka TBEpIOTO padot (MA3); 3ajady; '
OIIK-1.2,
Tena. DJIEMEHTHI 6 3/11 2/11 6 | caMocTOATEIBLHOE 3alluTa OIK-1.3
KBaHTOBOW (DPU3HKHU u3yueHue yueOHoM| JrabopaTopHOit -
N . OIIK-1.4
Y Hay4HOU paboTsl Ne 44;
JIUTEpaTypel B ToM| cemuHap Ne 14;
qucle
3JIEKTPOHHBIX
pecypcoB.
HUroro no pazaeny 6 3/11 2/11 6
7. dusznka sanpa u
JJIEMEHTAPHBIX YaCTHI]
IOJATOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY H
IPaKTUIECKOMY
3aHATHIO; MpoBEpKa
BBIIIOJIHEHHE HHIMBUIYaJIbHBIX
MIPaKTUIECKUAX ! 3a§§q; OIIK-1.1,
71 Quwska aapa n 8 4/11 5/11 |10,3 pabdor (MA3); 3alnATa OIK-1.2,
3JIEMEHTApPHBIX YaCTHIL . OIIK-1.3,
CaMOCTOATENbHOE |  1abopaTopHOM OIK-1.4
u3y4yeHue yueOHoii| pabdorsr Ne 51, 53 '
Y HAy4HOU cemunap Ne 15;
JIUTEPATyPhl B TOM
qpCie
INEKTPOHHBIX
pecypcoB.
Hroro no pazaeny 8 4/11 511 1103
HWroro 3a cemectp 34 | 17/61 |17/7,611| 36,3 9K3aMeH
Hroro no gucuuinnge 70 53/511’6 35/1:/[13’6 52,4 3a4eT, SK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Ipu peanuzammu pa3iIMYHBIX BUAOB y4yeOHOU paboTbl Hambonee 3PPEeKTUBHBIE
pe3yibTaThl OCBOEHUS JUCHUIUIMHBL «®du3uka» Aal0T TpaauLUOHHBIE O00pa30BaTelIbHbIE
TEXHOJIOTUM,  TEXHOJIOTUM  MpOOJIEeMHOro  OOydeHHs, WHTCpAaKTUBHBIE  TEXHOJOTHH,
MH(POPMALMOHHO-KOMMYHUKAIMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOIHH.

1. ®opmbl yueOHBIX 3aHATUH C UCIIOIB30BAHNEM TPATUIIMOHHBIX TEXHOJIOTHH:

WudopmannonHas  JIeKUMs—  IOCJIEIOBATENbHOE  W3JOXKEHHE  Marepuana B
JUCHUTUTMHAPHON JIOTHKE, OCYIIECTBISIEMOE NPEUMYIIECTBEHHO BepOAJbHBIMU CpEICTBAMU
(MOHOJIOT TIperoaaBaTesl).

Cemunap — Oecenia mpemnogaBares U CTyICHTOB, 00CYKICHHE 3apaHee MOATOTOBICHHBIX
COOOLIEHUH 10 KaXJIOMy BOIpPOCY IUIaHA 3aHATUS C €AMHBIM Ui BCEX IIepeuHeM
peKOMeH1yeMOoi 00513aTeIbHOM U JONOTHUTEIBHOM JIUTEPATYPHI.

[IpakTnueckoe 3aHsTHE, TOCBSAIICHHOE OCBOCHUIO KOHKPETHBIX YMEHHUH M HABBIKOB II0
IPEJIOKEHHOMY aITOPUTMY.

JIaGoparopHas paboTa — opranusanus ydeOHoH paboThl ¢ peajlbHbIMU MaTEepUATbHBIMU U
MH(OPMALlMOHHBIMU OOBEKTaMH, AKCIEpPUMEHTalbHasi paboTa € aHaJIOrOBBIMHU MOJEISIMU
peabHbIX OOBEKTOB.

2. ®opMbl yU€OHBIX 3aHITHH C UCIIOJIH30BAaHUEM TEXHOJIOTHI TPOOIEMHOTO O0yUCHHS:

[IpobnemHass Jnekuuss — U3JIOKEHUE MaTepuaia, [pearoararpnee MOCTaHOBKY
IpOOJIEMHBIX W JMCKYCCHOHHBIX BOIIPOCOB, OCBELICHHE pA3JIUYHBIX HAy4YHBIX I[10/X0JI0B,
aBTOPCKME KOMMEHTApUH, CBS3aHHBIE C PA3JIMUYHBIMU MOJEISMHU MHTEPIPETAUU H3y4acMoro
Marepuana.

[IpakTuyeckoe 3aHsATHE B (OpMe NpPaKTUKyMa — OpraHu3anus ydeOHOH paboThl,
HalpaBJ€HHAsT Ha peIIeHHUE KOMIUIEKCHOMW y4eOHO-TIO3HABATENbHOM 3a/ayu, TpeOyromen oT
CTYJEHTAa IPUMEHEHNUS KaK HAYYHO-TEOPETUUECKUX 3HAHUM, TaK U IPAKTUYECKUX HABBIKOB.

3. @opMBbI YIeOHBIX 3aHATHI C UCTIOIB30BAHUEM CIICIIHATTU3NPOBAHHBIX HHTEPAKTHBHBIX
TEXHOJIOTHM:

Jlexuusi «0OpaTHOW CBS3M» — JIEKIMS-TIPOBOKAIMs (M3JI0’KEHUE MaTepHualia C 3apaHee
3a-TUTaHUPOBAHHBIMH OLIMOKaMHU ), IEKIUs-0ece1a, JIeKIUsA-AUCKYCCHUs.

CeMuHap-aucKyccHsl — KOJUIEKTMBHOE OOCYXJIE€HHE KaKoro-iudo CHOpPHOro BOMpOca,
npoOjeMbl, BBIABICHHME MHEHUH B Tpynmne (MeXrpynrmoBOM AManor, JAHUCKycCcus Kak
CIIOp-Iasor).

4. ®opMbl y4eOHBIX 3aHATUH C HCIIOJIB30BaHUEM HH(POPMALMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOTHI:

Jlexuus-Bu3yanu3anysi — H3JI0KEHUE COJEP)KaHUS CONPOBOXKIAETCS Ipe3eHTaluen
(eMoHcCTpalell yueOHbIX MaTepHaioB, MPEJICTABICHHBIX B Pa3IMYHbIX 3HAKOBBIX CUCTEMAX, B
T.4. WUTIOCTPATUBHBIX, IPaUUEeCcKUX, ayJH0- U BUIEOMATEPHATIOB).

[IpakTuueckoe 3aHATHE B (QOpME TMpE3eHTAUH — TMPEACTABIEHUE pEe3yJIbTaTOB
IIPOEKTHOM MJIM MCCIIEN0BATENIBCKON AESTEIBHOCTH C MCIOIb30BAaHUEM CHEUAIN3UPOBAHHBIX
IIPOrPaMMHBIX Cpej.

6 YueOHO-MeTOqHUECKOE 00eciedeH e CAMOCTOSITeJIbHOI PadoThI 00yYaIIMXCS
[Ipencrasneno B mpuioxxkeHuu 1.

7 OuneHoYHbIe cpeICcTBA A5 POBeAeHUsI IPOMEKYTOYHOH aTTecTaluu
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOaMYecKOe H HH(POPMAIIMOHHOE O0ecTeueHrue TUCIUIIIHHBI (MOTYJIs1)
a) OcHoBHas TUTEpaTYypa:
1. lemuauenko, B. 1. ®usuka : yueonuk / B.U. [lemunuenko, N.B. JleMuaueHko. —



6-¢ m3xa., mepepabd. u gomn. — MockBa | UHOPA-M, 2020. — 581 c. + Jlon. Marepuaisl
[DnexTponHbIi pecype]. — (Bricee o6pa3oBanue: bakamaspuar). - ISBN 978-5-16-010079-1. -
Tekcr : anextponusiit. - URL: https://znanium.com/catalog/product/1239249 (nata oOpareHus:
23.04.2021). — PexxuM 10CTYIIA: 110 MOIITHCKE.

2. Kysneno, C. U. ®usumka: Mexanuka. MexaHuueckue KojaeOaHUS M BOJHBI.
Mosnekynsipaas pusuka. Tepmoaunamuka : yue6. mocooue / C.1. Ky3uenos. — 4-¢ u3., ucmp. u
nor. — M. : By3oBckuii yueonuk : MHOPA-M, 2018. — 248 c. - ISBN 978-5-9558-0317-3. -
Tekcr : anekrponnsiii. - URL: https://znanium.com/catalog/product/956681 (mata oOpaiueHus:
23.04.2021). — Pexxum J10CTYIA: 110 MOIIMTUCKE.

3. Kysumeno, C. M. @dusuka: OCHOBBI 3JICKTPOJUHAMHKH. IJEKTPOMATHUTHBIC

KosieOanus U BOJHBI . yueO. mocooue / C.U. KysuenoB. — 4-¢ usn., ucop. u jgom. — M. :
ByzoBckuii yueonuk : MHOPA-M, 2018. — 231 c. - ISBN 978-5-9558-0332-6. - Tekcr :
anektpoHHbii. - URL: https://znanium.com/catalog/product/956679 (mara oOparieHus:

23.04.2021). — PexxuM 10CTYIA: 110 MOIITHCKE.

4. Kysunenos, C. U. ®usuka. BomHoBas ontuka. KBanToBas mnpupojga H3IydeHUS.
DJieMeHTBI ATOMHO# | sifiepHO# pusuku : yuebnoe nmocodue / C. U. Kysuenos, A. M. JTunep. —
3-e u3n., nepepad. u gon. — Mocksa : ByzoBckuit yqe6H1/H< NH®PA-M, 2019. — 212 c. - ISBN
978-5-9558-0350-0. - Tekcr : AICKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1002478 (mara oOpamenus: 23.04.2021). — Pexum
JIOCTYTIA: TIO TIO/THCKE.

0) JlomostHuTEIbHAS JIUTEPATYpA:

1. Uponos, U.E. 3amaun mo obreii pusuke [Tekcr] : yued. nmocodbue / U.E. Upomaos. —
12-e uzn., crep. — CII6.: Jlans, 2007. — 416 c.: wi. — (YueOHuku 1uis By30B. CrenuanbHas
nuteparypa). — ISBN 978-5-8114-0319-6.

2. Yeptos, A.I'. 3agaunuk no ¢usuke [TeKCT] yue6. mocobue / A.I'. Yeptos, A.A.
Bopo6reB. — 8-¢ m3n., mepepad. u gon. — M. : ®@usmaraur, 2008. — 640 c.: wr. — ISBN
9875-94052-145-2.

3. Pemenne 3amau mo kypcy obmeit ¢pusuku [Tekcr]: yue6. mocodue / [H.M Poraues,
['1O. bananauna, W.I1. 3aBepmmnackuii u np.]; nox pen. H.M. PoraueBa. — 2-e u3n., ucnp. —
CII6.: Jlans, 2008. — 304 c.: uin. — (YueOHuku a1t By30B. CrieialibHAs JIMTEPaTypa)

4. Kysuenos, C. 1. CrpaBounuk no ¢usmke : yue6. nocodue / C. 1. Kysnenos, K. .
Porosun. - Tomck : Uzn-Bo Tomckoro mommrex. yHuBepcurera, 2014. - 220 c. - ISBN
978-5-4387-0443-0. - Tekcr : AIIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/675274 (nara obpamienus: 23.04.2021). — Pexxum gocrymna:
0 TOATHUCKE.

B) MeToauyeckue ykasaHus:

1. Mexanuka. MonekynspHas ¢u3nka U TepMmoauHamuka [Tekct| : mabopaTOpHBIM
npaktiukyM o ¢usuke / E.H. AcranoB [u np.]; nox pen. FO.I1. Koukuna. — MarHuroropck:
W31-Bo MarauToropck. roc. Texs. ya-ta um. I.1. Hocosa, 2011. — 103 c.

2. Dnextpocraruka. [Tocrosuublil Tok [Tekcer] : JlabopaTOpHBIN PaKTHKYM 110 (usnke /
M.B. Beuepkun [u np.]. — Marauroropck: M3n-Bo Marautoropck. roc. TexH. yH-ta um. [.1.
Hocosa, 2011. - 60 c.

3. Dnexkrpomarnetu3M. Ontuka [Tekcr] @ mabopaToOpHBIA MPAKTHKYM IO TUCIHILINHE
«Du3mKa» s CTYACHTOB Beex crnenuanbaocteit / M.b. Apkynuc [u np.]. — Marauroropek: [OY
BIIO «MI'TY», 2009. — 102 c.

4. Capuenko, FO.M. IlepemenHbIi TOK [DNEKTpOHHBIH pecypc] : nmabopaTOpHBII
npaktukyM / F0.U. CaBuenko, O.H. Boctpokuyrosa, H.M. Mumenesa ; MI'TY. — Marauroropck
: MI'TY, 2018. — 1 snekrpon. Ont. Juck (CD-ROM). — ISBN



978-5-9967-1151-2.

5.0u3uka aroma, TBEpJOro Teja, siApa: MHCTPYKUHUS IO BBIMOJIHEHUIO JIAOOPATOPHBIX
pabot 1o ¢usuke st CTyAeHTOB Beex crerranbHocTei / B.K. benos [u ap.]. — Marautoropck:
I'OY BIIO «MI'TY», 2007. —48 c.

r) [Iporpammuoe o6ecneuenue u UuTepuer-pecypcebi:

IIporpammHoe o0ecnieuenmne

HanmenoBanne o
o Ne norosopa Cpox neicTBust JIMLIEH3UU

MS Windows 7
Professional(us  |/1-1227-18 ot 08.10.2018 11.10.2021
KJ14CCOB)
MS Office 2007 |y, 135 1 17.09.2007 Geccpouro
Professional
7Zip CBOOOIHO pacIpoCTpaHIEeMOe OeCcCpoUHO
Adobe Design
Premium CS5.5 |K-615-1107112.12.2011 6eccpodHo
Academic Edition

HpO(l)eCCI/IOHaJ'leI)Ie 0a3bl JAaHHbIX HHq)OpMaIII/IOHHbIe CIIPaBOYHbLIC CUCTEMBI

HasBanue xypca CchlIKa
JnexTponnbie pecypert Gnommorekn MITY UM |2ty 1y:8085/marcweb2/Default.asp
I.1. HocoBa
DenepanibHOe  TOCYIapPCTBEHHOE — OHOKETHOE
YUIPESIKICHHE «DeepabHbIIA uncturyt|URL: http://www1.fips.ru/
IPOMBIIILIEHHONW COOCTBEHHOCTHY
HamnmonansHas

uapopMaMonHo-aHanmuTuueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Pocculickuii HMHAEKC HAy4YHOTO IMTHPOBAHHU
Wudopmanmonnass cuctema - EnuHOoe OKHO URL: http://window.edu.ru/
JIOCTyTa K HHOOPMAIIMOHHBIM pecypcaM
[Touckosas cuctema Akanemust Google (Google
Scholar)
OnekTpoHHas 0aza MNEPUOIUYECKUX H3TaHUM
East View Information Services, OO0 «MMBUC»
9 MaTtepuaJbHO-TEXHHYECKOE 00ecTiedeHne TUCIUTITHHBI (MOILYJIs1)

URL.: https://scholar.google.ru/

https://dlib.eastview.com/

MaTepHaano-TeXHqucxoe obecrneucHue JUCITUITIIIMHBI BKIIFOYACT:



JlekMOHHAs ayTUTOPHS BKITIOYAET:
MynsTuMeaniHbIE CPEeICTBA XPAaHEHUS, IIepeauu U MPeCTaBIeHUs HHPOPMAIIHH.

JIaGoparopust «MexaHUKH, MOJIEKYIAPHON (PU3UKH U TEPMOIUHAMUKIY BKITIOYAET:

1. bannucTuyeckue MasTHUKH.

2. Mastauk O6epOexa.

3. dusnueckuii MassTHUK.

4. Nocka l'anbTOHA.

5. JlabopaTtopHasi ycTaHOBKA JJisi MCCIEIOBAHUSl PACHPECIICHUsS TEPMOIIEKTPOHOB I10
MOJYJIIO UX CKOPOCTH.

6. JlaGopaTtopHast ycTaHOBKa HJisi ONpENENICHUs IMOKa3aTellei aauadbarbl Y METOJIOM
Knemana u /Ie3opma.

7. JJaGopaTopHasi yCTaHOBKA JIJIsl POBEPKH 3aKOHA BO3PACTaHUs SHTPOMHU B MpPOIECCe
nuddy3un ra3oB Ha MOJIEIU MTEPEMEIIMBAaHUS IAPOB.

8.JIabopaTopHasi yCTaHOBKA Ui IPOBEPKHU 3aKOHOB BO3PACTaHUS SHTPOIUU B IpoOIecce
Ter1000MeHa.

9.YcraHoBka IsabopaTopHas i HM3YyYEHUS 3aBHCUMOCTH CKOPOCTH 3BYKa OT
temneparypsl "M®-C3-M"

10. VYcranoBka JsaboparopHas Ui HCCIIEAOBAaHUS TEIUIOEMKOCTH TBEpPAOIro Tena
"MO-TET-M".

11. VcranoBka nabopaTtopHasi AJis ONpPENEIeHUs YHUBEPCAIbHOM Ta30BOM MOCTOSHHOM
"MO-OI'TI-M".

12.Ctenp mabopaTOpHBIiA ra30BbIE MTPOLECCHI.

13. MepuTenbHbIi HHCTPYMEHT.

JIaGoparopust «NEeKTpUUECTBA U ONITUKN» BKIHOYALT:

1. JlabopaTopHas ycTaHOBKa Ul UCCIIEI0BAHUS DIIEKTPOCTATUYECKOTO M10JIS C TOMOILBIO
OJMHAPHOI0 30H1a.

2. YcTaHOBKa JUTS ITYHTUPOBAHMS MIJUTHAMIIEPMETPA.

3. YcranoBka 1abopaTopHas 11 OnpeeNeHsl ”HIYKTUBHOCTH COJICHOM/1a U MAarHUTHOM
IIPOHUIIAEMOCTH.

4. YcraHoBKa jabopaTopHasi A7 M3ydeHHsl Pe30HaHca HaIpsDKEHUH M onpenesieHus
UHAYKTUBHOCTH

5. JIabopatopHasi ycTaHOBKa JUIsl M3y4YEeHUs JUIMHBI CBETOBOM BOJIHBI U XapaKTEPUCTUK
TUGPaKIUOHHOMN PEIIeTKH.

6. JlabopaTopHass yCTaHOBKa JUIs ONpENeNIeHUs] pajuyca KPUBU3HBI JIMH3BI U JUTMHBI
CBETOBOM BOJIHBI C TOMOLIBIO KoJiel] HproToHa.

7. JlaGoparopHasi yCTaHOBKa JUIsl ONPENAEICHUs KOHLIEHTPAlMM PacTBOPOB caxapa U
MIOCTOSIHHOW BpaILlEHUSI.

8. MepuTenbHbI HHCTPYMEHT.

JlabGopaTopust «ATOMa, TBEPIOTO TEJIA, SIAPaAy» BKIIOYACT:

1. JTaGoparopHasi ycTaHOBKa JJIs U3y4eHUs BHEHIHETO (poTordexra.

2. YcTaHOBKa UIsI U3Y4YSHHs CIIEKTpa aTOMa BOJOPOJa W OMpPEIeSICHHs] TOCTOSHHOW
PunGepra.

3. YcranoBka nmabopaTopHas /71 OTIpeieeH s MOTeHIMala BO30Y K/ ICHH Ta3a.

4. YcTaHOBKA JIJIsI OTIPENIENICHUS JUTMHBI POOeTa YacTHUIl B BO3TyXeE.

5. MeputenbHbI HHCTPYMEHT.

AynuTopuu A TPYNIOBBIX U UHAMBUAYAIbHBIX KOHCYJIbTALMM, TEKYIErO KOHTPOJIS U
IIPOMEKYTOUHOM aTTECTALMK BKIKOYAOT: MHTEPAKTUBHASA JOCKA, IPOEKTOP;
MynbTUMEAUINHBINA ITPOEKTOP,IKPaH.



AyIMTOpHM I CaMOCTOSATEIBHOM pabOTBl C BHIXOJOM B HHTEPHET M C JOCTYIIOM B
SIIEKTPOHHYIO HHPOPMAMOHHO-00pa30BaTEIbHYIO CPEely YHUBEPCUTETA.

KOMITBIOTEPHBIC KJIACChI; YNTAIbHbBIE 3aIbl OMOIMOTeKH [lepcoHabHBIE KOMITBIOTEPHI C
naketom MS Office, ¢ Bexomom B HHTEpHET © C JOCTYIOM B BICKTPOHHYIO
UH()OPMAIIMOHHO-00Pa30BaTEIbHYI0 ~ CPEly  YHHBEPCHTETa  BKJIIOYAIOT:  IEPCOHAIBHBIC
kommbroTepsl ¢ makerom MS Office.

[Tomemenne Ui XpaHeHUs W OPOPHIAKTHYECKOTO OOCIYKMBAaHHUS  y4eOHOTro
000py/IOBaHUSl BKJIIOYAIOT: CTEJUIAXH, CEH(Bl A XpaHEHUs ydeOHOro oOOpyIOBaHUS.
WHCTpYMEHTHI JUIs peMOHTa 000pYyI0BaHUSI.



IIpunioxenne 1

YueOHO-MeTOAMYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PadoThl 00y4ar0 X Cs

[To pgucnuruinHe  «®u3Mka» OPEeIyCMOTpPEHAa  ayJuTOpHas M BHEAyAUTOpPHas
caMOCTOsTeNIbHas paboTa 00y4JaroIMXCs.

AyIuTOpHAas caMOCTOATENNbHAsE paboTa CTYACHTOB MPEAINONaraeT peleHre KOHTPOIbHBIX
3a[a4 Ha IPAKTUYECKUX 3aHATUAX.

Ilpumepnuie ayoumopnuvie konmponavhle paoomut (AKP):
1 cemectp
KonTpoabsnas padora Ne 1 «®@Pu3ndeckue 0CHOBbI MEXaHUKH»

3ananue 1. Panuyc-BeKTOp 4YacTUIBI OMPEAEISIETCS BBIPAKEHHUEM F =3t% +4t%j + 7k , TOe

I,],k - eqmaMyHBIe BekTOopa oceil X, Y, Z. Beruncnuts: 1) myTh S, npoiiieHHbIN yacTuleil 3a

nepsbie 10c, 2) Monynb mepememieHus: Ar 3a Toxe Bpems, 3) yCKOpeHue dacTulilpl. OTBeT:
S=500m, Ar=500m, a=10 m/c’.

3aganue 2. Koneco Bpamiaercs BOKPYT HEMOABIKHOM OCH Tak, 4TO YTOJI TIOBOPOTA 3aBUCUT
OT BPEMCHH 110 3aKOHY ¢=10+20-t—2-t*. HaiiTu: 1) cpesree 3HaucHUE yIIIOBOH CKOPOCTH (o) 3a

MIPOMEXKYTOK BpeMeHH OT t=0 10 OCTaHOBKH; 2) yIJII0BOE YCKOPEHHE B MOMEHT OCTaHOBKH KOJIeCa;
3) nosHOE yCKOpeHUe TOUKHU, Haxoasencs Ha paccTogHuu 0,1M oT ocu BpaleHust Jij1si MOMEHTa
Bpemenu t=4 c¢. Oter: 10 pan/c; -4 pa,u/cz; 1,65 m/c?.

3ananue 3. [lo ropu3OHTaIBHON MOBEPXHOCTU JBHKETCS TEJIO Maccoil M=2 Kr Moj
neiicrBuem cuibl F=8 H, HampaBieHHON moj yriiom a=60° Kk ropusoHty. Haiitu paccrosinue,
KOTOPOE MPOIIJIO TEJI0, €CIH €r0 CKOPOCTh YBEIMYMIACH € 3 10 5 M/c, a KO3 UIIMEHT TpeHus
MEXy T€JIOM U oBepxXHOCThIO paBeH pu=0,1.01Bet: 5,9 M.

3ananue 4. [Ilap maccoit mj=5 Kr JBUKETCS CO CKOPOCThIO V1= 1 M/C U CTaJKUBAETCs C
MOKOSALIMMCS IIapoM Maccoi mp=2 Kr. OnpenenuTe CKOpOCTH LIAPOB MOCE yaapa. Y 1ap CUUTaTh
yIOPYTUM, OpsIMbIM U lieHTpasibHbIM. OTBeT: 0,43 M/c, 1,43 M/c.

3ananue S. YpaBHenue KojaeO0aHUI TOUKM UMEET BULL: x = A-cosolt+7) > TA€ A=0,02 M, 0=7
¢t t=02c. Ornpenenutsb Mepuo/I, HadyaIbHYIO a3y KoeOaHu TOYKU U €€ YCKOPEHHUE B MOMEHT
BpeMmenu 1 c. Oteer: T=2 c; ¢o=0,27 pax; a =0,16 m/c?.

KonTpoubnas padora Ne 2 «Crarucruyeckasi pu3nka 1 TepMOAMHAMUHKA)

3aganue 1. Haiinure nns razooOpa3HOro a3ora Temmeparypy, Mpud KOTOPOW CKOPOCTIM
mosiekyn vy = 300 m/c u vy = 600 M/C COOTBETCTBYIOT OJMHAKOBBIE 3HAU€HUS (DYHKIUU
pacnpenenenus Makcpemia f(V). Otser: 1 _ MV =) a0

4Kk In(Vv, 1V,)

3aganue 2. lneanpHBId JBYXaTOMHBIH Ta3 o0BeMOM S5 1 U JIaBICHHEM 10° TIla
W30XOPUYECKH HAarpeiid, B pe3yJbTaTe HYero CPEIHSsl KUHETHYECKas SHEPTUs €ro MOJIEKYI
yBenuumiach ot 0,0796 3B go 0,0923 5B. Ha ckonbko npu 3TOM U3MEHHUTHCS JaBieHue raza? B
JaTbHEHIIIEM Ta3 U30TePMUYECKU PACIIUPUIIH 10 HAaYaIbHOTO naBiieHus. Onpenenure 00beM raza
B KoHIIe nporiecca. OrBet: yBenuuutes Ha 0,16 Mlla; 5,8 7.

3ananue 3. Onpenenute KodHPUIMEHT TETUIOMPOBOIHOCTH A a30Ta, eciin KOdPUIUESHT



JUHAMUAYECKON BSA3KOCTH 1) JJIS HEro mpu Tex ke ycnoBusax paBeH 10 mxlla-c. OtBer: A=7,42
mBT1/™m-K.

3aganue 4. 12 r a30Ta HAXOAATCS B 3aKPBITOM cocyie o0bemoM 2 11 ipu Temreparype 10°C.
ITocite HarpeBaHus JABICHUE B cOCyJe cTao paBHo 10*Mm.pr.ct. Kakoe kommuecTBo Teruia Gbiio
coo0uieHo razy npu HarpeBanuu? OtBet: 4,1- 10 JIx.

3aganme 5. Cmemanu Boy Maccoil my=5kr npu temnepatype T1=280 K ¢ Bogoil maccoit
my=8kr npu Temmeparype T; =350 K. Haiitu: 1) temneparypy 0 cmecu; 2) uzmenenne AS
SHTpoNHH, poucxosmiee npu cmemuBanun. OteeT: 323 K; 0,3 xJ[x/K.

KonTpoasHnas padora Ne 3 «y1eKTpU4eCcTBO U MATHETH3M))

3amanme 1. DiekTpruueckoe noje co3gaHo aByms 3apsaamu 1=10 K u  q=-20 uKu,
HaxoaAumMMucs Ha pacctosHun d=20 cM apyr ot apyra. OnpenenuTs HanpsHKEHHOCTh MOJS B
TOYKE A, yJIlaJICHHOM OT MEpBOro 3apsja Ha paccrosHue r1=30 cM U OT BTOporo Ha r,=50 cm.
Paccuurare paboTy, KOTOpYI0 HEOOXOIMMO COBEpIIMTH, YTOOBI MEPEHECTH TOUCUHBIA 3apsin
Jo=5- 10" K1 u3 Touku HaXOJSIINICA TOCepeMHE MEX Y 3apsiaMu B Touky A.  Otset: 280B/Mm,
0,42 Tx.

3aganue 2. MMmeercs npegHa3HaueHHbIN ISl H3MEPEHUs] pa3HOCTH NoTeHuuanos 10 30 B
BOJIBTMETP comnpoTuBieHueM 2 KOM, kotoporo pazaeneHa Ha 150 nenenumid. Kakoe
COINPOTUBIIEHUE HAJO0 B3SITh U KaK €ro BKIIOYUTb, YTOOBI 3TUM BOJBTMETPOM MOXHO ObLIO
U3MEPUTh Pa3HOCTh MOTEHIMANOB 110 75 B? Kak n3mMeHnurcs npu Tom 1ieHa JAefieHus: BoJbTMeTpa?
Ortser: 3 kOMm, 0,5 B/nexn.

3aganue 3. Ilo mpoBosouHO# pamke umeroniel GpopMy MpPaBUIBLHOTO MIECTHYTOJIBHUKA,
uaer Tok cwioi [=2 A. Ilpm 3TOM B LEHTpe paMKh OO0pa3yeTcss MarHWTHOE IIoJie C
HaNpPsUKEHHOCTRIO 33 A/M. HaliTu inHy poBOJIOKH, U3 KOTOPOii caenana pamka. Oteer: 1=0,2 M.

3aganue 4. [IpoBoasias pamka noMenieHa B OJJHOPOIHOE MarHUTHOE 110JIe ¢ MHAYKIuel B
= 0,1 Tn. [I10CKOCTh paMKH COCTABIISIET C HAIPABIEHUEM MArHUTHOTO TOJS Yol ¢ = 30°,
[Tnomane pamku S = 20 M, conpotusienue R = 0,1 Om. MarnuTHoe mnosie paBHOMEPHO
yMeHbI1aercs 1o Hynd 3a Bpems At=0,1 c. Onpenenure: a) cpeHee 3HaY€HUE 3.]1.C. HHIYKIIHH,
BO3HHKAIOIIEH B paMKe; 0) CHIIy HHAYKIIMOHHOTO TOKA; B) 3apsi/i, KOTOPHIH MPOTEUYET IO PaMKe 3a
Bpems yMeHblieHus nomst. Oteet: 1 MB; 10 MA; 102 K.

3aganue 5. ConeHousi ¢ MHAYKTUBHOCTHIO L=7 MI'H 1 akTHUBHBIM conpoTuBieHrneM R=44
OM DOAKIIOYWIM K HUCTOYHHUKY NOCTOSHHOrO HampsbkeHus Up, a 3areM K TeHepaTtopy
CHUHYCOMIAJILHOTO HaIpspKeHUs ¢ JeiictByromuM 3HaueHueM HanpsbkeHust U,=Uo. Ilpu xaxoit
4acTOTe T'€HepaTropa MOUIHOCTb, MOTpediseMas COJCHOMAOM, OylneT B 5 pa3 MeHbIIE, YeM B
nepBoM ciydae? Oteer: v=2 k[ 1.

2 cemecTp
Kountpoasnas padora Ne 4 «Onruka»

3aganue 1. B onbite OHra Ha mytu ogHoro u3 uHTEphEpPUPYIOMMX JTydel rmomeranach
TOHKAasl CTEKJISIHHAs IUIACTMHKA, BCJIEACTBUE YEro LIEHTpajbHas CBETJas I0Jioca CMEIanach B
MOJIO’KEHHE MEPBOHAYAIBHO 3aHATOE ISATON CBETJION MOJocoii(He cuuTasi HeHTpanbHoH). Jlyu
najgaeT Ha IJIACTUHKY nepneHaukyisipHo. [loka3arens nmpenomieHus miactuHku n=1,5. J{nuHa
BONHBI cBeTa  A=6-10" M. KakoBa TonumHa miactuakn? OTBET: 6 MKM.

3ananme 2. benblil cBET majaer HOPMAJIbHO HA MOBEPXHOCTh CTEKIJISIHHOW IJIACTHUHKU
tommuaon d=0,4 MM, Haxomsmieics B Bo3ayxe. [lokazatens mpenomiieHust cTekia Ne=1,5.
Omnpenenure: a) TEOMETPUYECKYIO M ONTUYECKYIO Pa3HOCTh X0J1a UHTEp(epupyoX JIydel B
MIPOXOJISIIIEM CBETE, 0) ITMHBI BOJTH, HHTCHCUBHOCTh KOTOPBIX OCTA0JISIETCS TOCTIE MPOXO0KICHUS
macTUHKA. CUUTaTh, YTO BUAMMAS YACTh CIIEKTpPA JISKUT B MHTepBase JuMH BoiH ot 0,4 1o 0,7
MKM. OtBeT: 0,8 MxM; 1,2 MkM; 0,48 MKM.

3aganue 3. Ha audpakunoHHy0 pemieTky HOpMalbHO MajaeT My4dok cBera. KpacHas



JMHUSA C JTUHON BOJIHBI A=630 HM BHJIHA B CIIEKTPE TPETHETO MOPSAKA MO YIIOM (p=710. Kakas
CHEKTpaJibHasl JIMHUS BHUJHA MOJ 3TUM K€ YIJIOM B CIIEKTpe 4eTBepToro nopsaka? Yemy paBHa
noctosiHHas pemieTku? CKOJIbKO BCEr0 KpaCHbIX MAaKCUMYMOB JIaeT 3Ta pemierka? Otset: 473 HM;
2 MKM, 7.

3aganue 4. JIBa mojspusaTopa pacrojiOKEHbl TaK, YTO Yrojl MEXAY MX IIOCKOCTSIMH
nporyckannss pasen  25°. Onpeneints, BO CKOJBKO pPa3s yMEHBIUUTCS HHTCHCHBHOCTH
€CTECTBEHHOI'0 CBETa IPH MPOXOKJIeHUU: 1) uepe3 oauH (NEpBbIil) moasipu3arop, 2) yepe3 oda
nossipuzaTopa. Koaddunuent nmormomenus ceera B nojsipuzarope pasen 0,08. Otser: 2,17;
2,88.

3aganue 5. Kakas noss suepruu poTtoHa U3pacxoioBaHa Ha paboTy BRIPBIBAHUS DJIEKTPOHA,
ecnmu kpacHas rpanuna (oroddpdexra 307 HM W MaKCUMallbHAs KUHETHUYECKAas SHEPrus
dotoanexkrponor 1 3B? Otser: 0,8.

KonTpoubnas padora Ne 5 «KBanroBasi puzuka»

3ananme 1. Uepnoe teno umeet temneparypy 3 kK. [Ipu oxnaxaeHuu Tena AjauHa BOJIHEI,
MPUXOAIIASCS HA MAKCUMYM HM3JIy4aTeIbHOM CIIOCOOHOCTH, M3MEHUIAach Ha 8 MKM. [lo kakoit
TeMneparypsl oxJyaamiocs Teno? Oteer: 323K.

3apanme 2. DJekTpoH oOjagaer KuHetnueckod oHeprueir 30 sB. Onpenenuthb
JeOpOIMIIEBCKYIO UTHHY BOJHBI AJICKTPOHA. BO CKOJIBKO pa3 M3MEHHTCS 3Ta JJIMHA BOJHBI, €CIIN
KHUHETH4YecKas sHeprusa ymenbiutces Ha 20%? Otser: 2,2 1010 Mm; 1,12.

3ananmue 3. [Ipu IBMKEHUM YaCTHUIIBI BJIOJIb OCH X CKOPOCTh €€ MOXET OBITh OIpeesieHa C
TOYHOCTBIO (omuOKoi) mo0 1 cm/c. HaliTh HeompeneneHHOCTh KOOPAWHATHI, €CIIM YacTHUIeH
sBisieTcst: 1) anektpon, 2) npoounka maccoit 0,1r. Oteer: 0,01wm; 102w,

3aganue 4. Yactuna HaxoauTcs B OECKOHEYHO TIyOOKOW OJHOMEPHOHN MOTEHIHMATBHOM
uMesi MUHIMAJIbHYO dHepruto. KakoBa BeposTHOCTH 0OOHAPYKCHHS YaCTHIIBI B CPEIHEH TPETH
sMbeI? OtBeT: 0,609.

3aganue 5. OmnpenenuTs [UIMHY BOJHBI, COOTBETCTBYIOIIYIO TPEThEH JIMHUU CEPHUU
banemepa: 1) B cnektpe nznyuenuu Bojaopoza, 2) B cnekTtpe uznyueHus mona remnus. OTBeT:
434uM, 109HM.

KonTpoubHasi pabora Ne 6 «®Pu3nka gaApa U 3JIeMEHTAPHBIX YaCTHID)

3ananme 1. IlepBoHauanbHas Macca M30TONAa WUpuaus oI paBHa M = 5 1, mepuon

nosypacnana 75 cyrok. Onpeaenure, CKOJIbKO SIep pacnazeTcs 3a 1 CeKyHIy B 3TOM Ipernapare.
CKobKO aTOMOB 3TOro mnpemnapara octaHeTcss yepe3 30 CyTOK M BO CKOJIBKO Pa3 M3MEHUTCS
aKTHUBHOCTH Mperaparta 3a 31o Bpemsi? Otser: 1,67 1015; 1,2 10%; 1,32.

3aganue 2. fAnpo Gepunus-7 f-paanoakTuBHO 1Mo cxeme K-3axBara. 3anmucath peaxiuio.
Kakwue yacTuis! npu 3ToM 00pa3oBayinch?

3aganue 3. HeliTpuHHOE H3ITyueHUE 3BE3/Ibl MOXKET BO3HUKHYTH 3a CUET O0BEAMHEHUS IBYX
MIPOTOHOB ¢ 00pa3oBaHWEM JeHTOHA. 3anuimuTe peakiuio. Kakue dactuibl eme oOpa3yroTcs B
ATON peakuuu?

3ananue 4. Haiitn sHepruro CBA3M sA1pa, KOTOPOE MMEET OJMHAKOBOE YHCIIO MPOTOHOB U
HEUTPOHOB U paJInyc, B MOJTOPA pa3a MEHbIINHN paauyca sapa *’Al . OTBeT: ®Be, 56, 5 MaB.

3aganmne 5. V3 nepBoHauanbHO CBOOOJHBIX NMPOTOHOB M HEUTPOHOB 0OpaszyeTcs SApO
yriepopaa-12. Kakast sHeprusi mpu 3TOM BBIAEISIETCA, KaK OHAa Ha3bIBaeTcsi? Eciu cuHTe3npoBaTh
TakuM oOpazoM | T yriepoja, TO CKOJIBKO BCEro BBIICTUTCS Mpu 3ToM dHepruu? Kakomy
KoJu4ecTBY HepTH 3Ta sHeprus kBuBaieHTHa? OTBeT: 92,4 M1B; 740 I'Ix; 16 T.

BreaynuTopHasi camocTosiTellbHasE paboTa 00ydJarommxcs BKIIOYAET B ce0s: pOopaboTKy
JIEKIIMOHHOTO MaTepuaia, M3yudeHUe JUTEpaTyphl MO COOTBETCTBYIOLIEMY pa3felNy; pelleHue



WHAWBUAYAIbHBIX JIOMAIIHUX 3a/1a4d, TOJArOTOBKY K BBINIOJIHEHHIO  Ja0OpaTOPHBIX pador,
MOJTOTOBKY K OTYETY 1O Jab0paTOpHbIM paboTaM, MOATOTOBKY K CEMUHApaM.

Ilpumepnuie unousudyanvhoie oomawnue 3aoanusn (HU/13)
1 cemectp

3agaua Ne 1 «KuHeMaTuKa NOCTYNATEILHOTO M BPAIIATEILHOIO IBHKEHUSD)

Touka JBHKETCS 1O OKPYXKHOCTH paamycoM 4 M 1o 3akoHy o =A+ B’ rge S —
OpOHJEHHBIN MyTh, A=8 M, B=2 m/c?, t- Bpems. Onpenenutb, B Kakoi MOMEHT BpPEMEHU
HOPMAJIBHOE YCKOPEHHE paBHO 2 M/c’. HaliTh CKOpOCTb, TAHICHIHAIBHOE H IIOJHOE YCKOPEHHE
TOYKH B 3TOT MOMEHT BPEMEHU

3amaua Ne 2 «/IluHaMKMKa OCTYNATEIbHOT0 ABUKEHHS»

Ha 0601 maxoBuka auamerpom 60cM HaMOTaH IIHYP, K KOHILY KOTOPOTO MPHUBSI3aH IPY3 C
Maccoit 2 kr. OnpenennuTs MOMEHT HHEPIIMM MaXOBUKA, €CJIM OH BpaIlasiCh PAaBHOYCKOPEHHO O]
JeCTBUEM Tpy3a, 3a BpeMs t=3c¢ nmpuoOpe yrioByr CKOpOcTh 9 pas/c.

3amaua Ne 3 «/IlnHaMuka BpamaTeJbHOT0 JIBHKEHHUD

Ha Ban B BuJie IMIMH/APA C TOPU3OHTAIBHOM OCBIO BpallleHUsI HAMOTaHa HEBECOMasi HUTh, K
KOHILY €€ IpUKpeIUieH rpy3. Kakyro yrioByro ckopocTh OyieT UMETh BaJl CITYCTS 2¢ TOCiie Havama
JBUKEHUS Tpy3a, eciid Macca Bana 4 kr, ero paauyc 20 cm, Macca rpysa 0,2 Kr, 1eiCTBUEM CHJI
TPEHHSI Ha JBMKYIIHECS Tela MOKHO TIPeHeOpeyh

3agaua Ne 4 «3aKoHBI COXpaHEeHUS] B MEXaHUKe)

JBa manbix mo pasmepy rpy3a maccamu mi=10 kr m mp=15 Kr mojBenIeHbl Ha HUTAX
OJIMHAKOBOM JUTMHBI L=2 M B 0JIHO TOUYKE M CONPHUKACAIOTCA MEXy co00i. MeHbIIHii rpy3 ObLI
orkioneH Ha yroi a=60° i ormymen. OnpeenuTe BHICOTY, Ha KOTOPYIO TIOXHUMYTCS 00a rpysa
nocse abCoNIFOTHO HEYIPYToro yaapa

3agaua Ne 5 «Mexannueckue KoJIe0aHU»

[Tepuon 3aTyxatonux konedanuii paBeH T = 4c, norapuMUYECKUil JEKPEMEHT 3aTyXaHHUsI
1,6; nauanpHas (aza paBHa 0. Cmemenne Touku B MOMeHT T/4 paBuo 4,5 cm. Hamwmcartpb
ypaBHEHHUE KOeOaHUM U MOCTPOUTH rpaduk B Ipeenax TpEX MepruoIoB

3agaua Ne 6 « PeIATHBHCTCKASI MEXaHUKA»

B naGopatopHoil cucteme oTcueTa OJHa M3 JABYX OJMHAKOBBIX YACTHUIl C MacCcOl mg
MTOKOUTCS, JIpyrasi IBMXKETCS €O CKOpOCThIO v=0,8¢ MO HAmpaBJIICHUIO K MOKOAIIEHCS YaCTHIIE.
OnpenenuTte pelsITUBUCTCKYIO MacCy JBHKYILEHCS YacTUIbI B Ta0OpaTOPHOI cucTeMe oTcueTa u
€€ KHHETHUYECKYIO SHEPTHIO0

3apaua Ne 7 «MKT. CraTucrnyeckas pu3nKa»

B cocyne o6semom 20 1 HaxoauTCsi CMeCh BOAOPO/Ia U Teius o1 naBieHueM 2 atM. O0mas
Macca cMmecu 5 1. MI3BeCTHO, YTO cpefHsiss KUHETHYECKask SHEPTUs MOCTYNATEIbHOTO ABUKEHUS
MoJIeKya cMmecu ra3oB paBHa (0,038 sB. Bo ckoiIbKO pa3 OTAMYarOTCS MacChl BOJIOPOA U Telus B
cmecu?



3agauya Ne 8 «MneaJLHBIN ra3»

3 MoNs a30Ta IUIOTHOCTBIO p=1,25Kr/M° M30XOPHO HArpeld TaK, YTO €ro IABICHHE
msmermnace ¢ 1,1:10° Ila o 1,6°10°Ia, a 3arem M300apHO CXKalaM J0 MepPBOHAYAIBHON
Temreparypbl. Onpenennte TeMIepaTypbl B KXKIIOM U3 TPEX OMUCAHHBIX COCTOSIHUN M KOHCYHBIH
00wem raza. M3o0pasure rpaduku 3TUX MpoieccoB B koopaunarax P-T

33[[3‘{21 Ne 9 «HepBoe Ha4vYaJ10 TCPpMOAUHAMHUKW>

B pesynbpTaTe M30TEPMUYECKOr0 pacIIUpEeHUs a3oTa macco M=0.2Krmpu Temmneparype
T=280 K o6bem ero yBenumumBaeTcs B 2 pa3a. Onpenenuts: 1) padoTy A, COBEPIICHHYIO Ta30M
npu pacumpeHnu; 2) u3menenue AU BHyTpeHHEH sHepruw; 3) KOJMYECTBO TEIIOTH Q,
IOJIy4EHHOE Ia30M

3amaua Ne 10 «Bropoe Ha4Ya/10 TEPMOAMHAMHKH

Kycok nmpaga maccoit m =200r, B3ateiii npu temmneparype t; = -10C°, Obl1 Harper a0
temneparypsl t; =0C° u pacriaBieH, mocie 4dero oOpa3oBaBmiasicsi Bojga Oblla Harpera 10
temneparypsl t3 = 10C°. Onpenenuts n3aMeHeHne AS SHTPOIUHU B XOJ€ YKa3aHHBIX MTPOLIECCOB.

3agaua Ne 11 «DuekTpocTaTuKa)

Dnekrpudeckoe moiie co3aano aeyms 3apsiaamu ;=10 HKir u q2=-20 uKi, Haxoasimumucs
Ha paccrossHuu d=20 cM nipyr ot apyra. OnpenenuTb HanpsyKEHHOCTH OIS B TOUKE A, yIaleHHON
OT IEPBOro 3apsiaa Ha paccrosHue ri=30 ¢cM U oT BToporo Ha 1,=50 cMm. Paccuutath paboty,
KOTOPYIO HEOOXOIMMO COBEpIIHTH, YTOOBI MEPEHECTH TOUeUHbIT 3apsin qo=5"10" K u3 Touku
HaXOSIIUKCS TOCEPEANHE MEXKY 3apsAIaMHu B TOUKY A.

3agaua Ne 12 «IlocTOAHHBIH 3JIEKTPUYECKHI TOK»
Ha puc. 3.1. £1=1,0 B, ,=2,0 B, €3=3,0 B, r1=1,0 Om, 1,=0,5 Owm, r3=1/3 Om, R;=1,0 Owm,

R3=1/3 Om. Omnpenenute: 1) cumsl TOKa BO BCEX y4acTKaxX IEMH; 2) TEMJIOBYI) MOIIHOCTD,
KOTOpasi BBIJICTISIETCSI HA COMPOTUBIIEHUHU R3.
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3agauya Ne 13 «JuekTpoMarseTusm»

[To n1ByM O€CKOHEYHO UIMHHBIM IPSIMBbIM MapajijieIbHbIM MPOBOAAM, HAXOISALIMMCS Ha
paccrosauu R=10,0 cm apyr ot npyra B Bakyyme, TekyT Toku [1=20,0 A u 1,=30,0 A oguHaxkoBoro
HanpasieHus. OnpeaenuTe MarHUTHYIO MHIYKIHUIO Tojis B, co3naBaeMoro TokamMu B TOYKaXx,
JeKalluX Ha MPSMOM, COeTUHSIOMUX 00a mpoBoaa, eciau: 1) Touka C JEKUT HA PacCTOSIHUU
r=2,0 cM seBee JeBOro npoBoja; 2) Touka /[ JeKUT Ha paccTosiHUM 12=3,0 cM IpaBee MpaBoro



npoBoJa; 3) Touka G JeXKUT Ha paccTosiHUU 13=4,0 CM IIpaBee JIeBOro mpoBo/ia.
3agaua Ne 14 «JiieKTpoMarHeTu3m»

DneKkTpoH, yckopeHHbI Hanpskenuem U=200 B, Bietaer B 0lHOpOAHOE MAarHUTHOE I10JIE C
uHaykauen B=0,7- 10* Tn MEePIECHINKYJISIPHO CUJIOBBIM JIMHUAM. HalTh paanyc oKpy»KHOCTH,
110 KOTOPOH JABMXKETCA 3JIEKTPOH B MAarHUTHOM 110JI€ ¥ niepuoj ero Bpamienus. Otser: R=0,68 m;

-7
T=5,110" c.

3amaua Ne 15 «QiieKTPOMATrHUTHAS WHIYKIUSD)

[TpoBonsmni TUIOCKHI KOHTYp, MMeronui ¢GopMy okpyxkHoctd pamuyca r = 0,05 m
IOMEIIEH B OJHOPOJHOE MAarHWTHOE IOJIe TaK, YTO JMHUW MAarHUTHOW WHIYKUIUHU OIS
HaIpaBlIeHbl MEPHIEHAUKYISIPHO IJIOCKOCTH KOHTypa. CompoTuBieHue koHtypa R = 5 Owm.
MarnuTtHass MHIYKIHS MeHsercs no 3akony B = kt, rne k = 0,2 Tn/c. Onpenenute: a) 3.1.C.
WHAYKIIUH, BO3HUKAIOIIYIO B 3TOM KOHTYpE; 0) CUIy MHAYKIIMOHHOTO TOKA; B) 3apsiji, KOTOPBIH
IIPOTEYET IO KOHTYPY 3a MEPBbIE 5 CEKYH]l U3MEHEHUS TOJIS.

2 cemecTp
3agaua Ne 16 «UuTepdepeHusi CBeTAa OT TOYEYHBIX HCTOYHHUKOBY

B ombire IOHra Ha myTH OgHOrO W3 WHTEPHEPHUPYIOIIUX JIYy4CH MMOMEIIAIach TOHKAS
CTEKJISTHHAS TJIACTUHKA, BCIIEJICTBUE YETO LIEHTPaIbHAs CBETIIas M0JI0ca CMEIIaIach B OJ0KEHUE
MEePBOHAYAJILHO 3aHATOE TSATOM CBETJION MOJOCOW(HE cuMTasl LEeHTpaiabHOM). Jlyy mamaer Ha
IUTACTUHKY TepneHauKyisipHo. [lokazarens mpenomieHus miaactuHku n=1,5. J[muHaA BOJIHBI
A=6-10" M. KakoBa TOJIHHA [IACTHHKA?

3anaua Ne 17 «AuTepdepeHuns cBeTa B TOHKHX MJIEHKAX)»

[TnockomnapanienbHas CTEKJIsIHHAs TUTACTMHKA TOJIMMHOW d=1,2 MKM U C mokazareiem
IIPEJIOMIIEHUS N;=1,5 MOMeIIeHa MeXy AByMsl CpellaMH C TIOKa3aTeNIIMU MTPEJIOMIIEHUA N1 U Ny.
Cser ¢ jyiHOM BOHBI A=0,6 MKM MajaeT HOpMaJIbHO Ha IUIACTUHKY. OnpenenuTe onTUYECKyIo
pa3sHOCTb XOJa BOJH, OTPaKEHHBIX OT BEPXHEH M HW)KHEW IIOBEPXHOCTEH IIJIaCTUHKU U
OTpeeNnTe, YCWICHUE WIH OClla0lIeHne MHTEHCUBHOCTH MPOMCXOAUT NpPU HMHTEp(epeHIuu B
CIEYIOIIUX CIydasx: a) n1<n<ny; 6) ny<n>n;

3agaua Ne 18 «/Iuppaxuus @penens»

Haiinute panuycel nepBbix Tpex 30H dpeHens i MIOCKOW BOJIHBL, €CIU PAacCTOSIHUE OT
BOJIHOBOI MOBEPXHOCTH 710 TOUKH HabmoaeHus 1 M. Jlnmuna BosHbl A=500 HM.

3apaua Ne 19 «Iludpakuus ®@paynrogepa»

Haiiti HanOonpnii OpsiI0K CrieKTpa Ui JKEJNTOM JIMHUK HAaTpUs C JUIMHOM BOJHBI A=589
HM, €CJIU NOCTOsTHHAsA AU(pakIOoHHOHN pemeTku d=2 MKkM. CKOJIBKO BCET0O MaKCUMYMOB JIa€T 3Ta
pemerka? [Tog kakum yriioMm ¢ HaOIIO1AETCS TTOCIETHUA MAKCUMYM?

3apauya Ne 20 «ITonsipusanus cBeTay

VYros Mexay IIOCKOCTSAMM MPONYCKaHUs JBYX MOJISIPU3aTOPOB PABEH 50°. EcrecTBeHHEII

CBET, MPOXOJIs Uuepe3 TaKylo cucremy, ociadnsercs B 8 pas. [IpeneOperast motepsiMu cBeTa npu
OTpaXeHUHU, ONPEAETUTh KOIPPHUIIMEHT MOTIIOLIEHHS CBETA B MOJIIPU3ATOPAX



3agaua Ne 21 «@oro3ddex»

OnpenenuTs HAMMEHBIINN 33/1€P’KUBAOLIHIA TOTECHIIMA, HEOOXOIUMBIH [T PEKPaICHHS
SMHCCHH C IOBEPXHOCTU (POTOKATOIA, €CIIM OH OCBELIACTCS U3Iy4eHUEeM ¢ JIMHOM BonHbl 0,4
MKM, a KpacHas rpaHuLia AJis MaTepuaia karoga pasHa 0,67 MkM

3agaua Ne 22 «TeniioBoe usiryuenue»

Uepnoe Teno Harpenu ot temneparypsl 600K no 2400K. Bo ckonbko pa3 yBenuuyusiach
oOmiasi TersoBas SHeprusi, u3iaydaemas TenoM? Ha CKoJIbKO HM3MEHWIACh [JIMHA BOJHBI,
COOTBETCTBYIOIIAs] MAKCUMYMY SHEPTHH U3ITyYCHHS U CIIEKTPAIbHBINA COCTAaB U3ITyUCHUs?

3agaua Ne 23 «Ippext Komnronay»

®oroH ¢ sHeprueir 1 MdB paccesuics Ha cBOOOJHOM TOKOMBIIEMCS JIeKTpoHe. HaiiTn
KMHETUYECKYIO SHEPTHUIO AJIEKTPOHA OT/Ia4H, €CJIU B Pe3y/IbTaTe PacCesHuUs ATMHA BOJIHBI ()OTOHA
U3MeHuIach Ha 25%

3agaua Ne 24 «Jj1eMeHThI KBAHTOBOH MeXaHUKH

HpI/I ABVIKCHUHN YaCTHULBI BAOJIb OCH X CKOPOCTb €€ MOKECT OBITH onpeacicHa ¢ TOUYHOCTBIO

(ommbOko#) 1o 1 cm/c. HaliTu HeompeaeneHHOCTh KOOPAMHATHI, €CIIM YacTHUIICH sBisercs: 1)
3JIEKTPOH, 2) npobuHKa Maccoi 0,1

3amaua Ne 25 «HacTuna B NOTEeHIHAJILHOH IMe»
CobOcTtBeHHast (PYHKIMS, OIMMCHIBAIONIAS COCTOSIHME MHKPOYACTUIIBI B OECKOHEUHO

. 7m
. . . w,(X)=Csin—x
IyOOKON TMOTEHIMANBHOW siMe MHpUHON [, UMeeT BUJ I Hcnonp3ys ycnoBus

HOPMHPOBKH, OTIPENEIUTh TOCTOsIHHYIO C.
3agaua Ne 26 «Atom no teopuu bopa»
BoruncnuTh paguychl IepBbIX TPEX OPOUT AIIEKTPOHA B aTOME BOAOPOJA
3anaua Ne 27 «3imydyeHune atoma»

Haiitn Hanbonpiryto 1 HaMMEHbIYIO JAJMHBI BOJIH cepuu IlamieHa B criekTpe mM3mydeHUs
Boziopoaa. CpaBHUTH MOJyUYEHHBIE 3HAUEHUS C JJIMHAMM BOJIH BUAUMOTO U3JIY4ECHHUS

3agaua Ne 28 «PaaH0aKTUBHOCTL)»

192
IlepBoHavasnibHas Macca M30TONA UpUAUSA 7 paBHa M = 5 T, mepuoj noiypacnaga 75

cyTok. Onpenenute, CKOJIBKO A1ep pacnagercs 3a | cekyHay B 3ToM npenapare. CKOJIBKO aTOMOB
3TOro npenapara ocraHercs yepe3 30 CyTOK M BO CKOJIBKO Pa3 U3MEHUTCS aKTUBHOCTB IIpenapara
3a 3TO BpeMs?

3agaua Ne 29 «3akoHBI COXpaHEHHS B SIACPHBIX PeaKIUSIX»

B HOCHTPC COJIHIOA IMPOTCKACT TCPMOSAACpHAs pCakKUusad CUHTC3a ICIUsd U3 BOAOPOOA, B



. 4
KOTOPOM M3 YETHIPEX MPOTOHOB 0OpasyeTcs sinpo He™ u 1Ba mo3uTpoHa. 3amuIInuTe 3Ty PEaKIuio.
Kaxkwue emie yactuiibl o0pa3yroTcs B HEt?

3amaua Ne 30 « JHeprusi B siiePHBIX PeaKkIUAX)

Kakoe kommdectBo U’® «BbIropaer» 3a rox B SIEPHOM PEAKTOPE C DICKTPHYCCKOM
MomHocThio 1 I'Bt 1 k.11.1. 38%? Cuurate, 4TO pacnaj saep ypaHa HoJ JEHCTBUEM TEIIOBBIX
HEHUTPOHOB MPUBOJMUT K 0OPa30BaHUIO MU30TOIOB KCeHOHA-141, cTpoHIMA-92 U TpeX BTOPUYHBIX
HEHUTPOHOB.

Ilepeuens nabopamopnvix pabom
1 cemecTp

Ne 1 «IIpumeHeHne 3aKOHOB COXpAaHEHHUS AJIsl ONIPEIeNICHHsI CKOPOCTH TIOJIETa Iy

Ne 4 «MccnenoBanue BpalaTeIbHOTO ABHKEHUS TBEPIOTO Tela BOKPYT HEMOABHKHOM OCH»

Ne 5 «Omnpeenenue XxapakTepUCTHK 3aTyXalOMUX KoJeOaHni (PU3MIECKOTO MasTHUKA»

Ne 11 «M3ydyeHne cTaTUCTUUECKUX 3aKOHOMEPHOCTE»

Ne 14 «Omnpenenenue nmokazatens anuadatsl Mmerogom Kiiemana u Jlesopma

Ne 21 «HccnenoBanue 31€KTPOCTATUYECKOTO MO C MTOMOIIBIO 30HAa»

Ne 24 «Pacmmpenue npezaena U3MEpeHHs aMIIepMeTpa MOCTOSTHHOTO TOKa

Ne 28 «OmpeneneHue UHAYKTUBHOCTM  KATYIIKM M MarHUTHOM  MPOHHUIIAEMOCTHU
(beppOMarHuTHOTO TEJIa»

2 cemecTp

Ne 32 «Omnpenenenue paauyca KpUBHU3HBI JIMH3BI M IOJIOCHI IPOIYCKaHHUS CBETO(UIBTpA ¢
noMoIikko kKosery Herorona»

Ne 34 «Onpenenenue JJIMHBI CBETOBOM BOJHBI U XapaKTEPUCTUK TUPPAKIIUOHHON PELIETKN

Ne 35 «Omnpenenenne KOHIEHTpALUK PaCTBOPOB caxapa U MOCTOSHHON BpPAIIEHUs»

Ne 36 «CHATve BOJBTAMIEPHBIX XapaKTEPUCTUK (QOTOdJIEMEHTa U ONpEIeNIEHuEe €ro
qyBCTBUTEIBHOCTH»

No 41 «MccnenoBanue Bo30yXACHUSI aTOMOB ra3ay

Ne 42 «Onpenenenue ri1aBHbIX KBAHTOBBIX UM CEN BO30YKICHHBIX COCTOSIHUM aTOMa BOJIOPOJIa»
Ne 51 «M3ydyeHune 3akOHOMEPHOCTEH a-pacnaza»

Ne 53 «Ompenenenne MakCUMalbHOW SHEPrHM [-4acTUI] U HUICHTU(UKALMSA PAJUOAKTUBHBIX
IpernapaToBy»

Ilepeuens 6onpocoe K ceMuHapCcKum 3aHAMUAM
1 cemectp

Cemunap Ne 1 "KuHemaTuka M JMHAMHMKA MNOCTYNATEJHLHOIO M BpallaTelIbHOIO
IBUKeHUH"
1. Mexanudeckoe npmkenue. Cucrtema orcuéra. MaTepuaibHas TOUKA.
2. OCHOBHbBIE KMHEMAaTHYECKHE XapaKTEPUCTUKU: MEepeMelleHue, MyTh, CKOPOCTh, YCKOPEHHE:
MOJTHOE, HOpMaJTbHOE, TaHTeHIMaNbHOe. Kimaccudukarus qBrKeHUH.
3. TlocrymarenpHoe aBmxenue. LleHTp Macc. BpamarensHoe qBUXKEHHE.
4. OcHOBHBIE KMHEMAaTHUECKHUE XapaKTEPUCTUKU BPALIATEILHOTO IBUKEHHS: YroJl MOBOPOTA,
YIJIOBOE MEPEMEILEHUE, YTIIOBBIE CKOPOCTh U YCKOPEHHUE.
5. CBs3b MeXAy JUHEHHBIMH UM YIJIOBBIMH XapaKTEPUCTUKH JBHKEHHUS. PaBHOMepHOE U
paBHOIIEpEMEHHOE BpamaTenbHOe ABMKEHHs. [loHATHE COCTOSHUSA (U3NYECKOW CUCTEMBI U
YpaBHEHUS JBUKEHUS.



6. JluHaMHuuecKre XapaKTEpPUCTUKH: CUJla , CHIIOBOE MOJIe, Macca, UMITYJIbC.

7. 3axonsl HeroTOHA.

8. I[I/IHaMI/I‘IeCKI/Ie XapaKTepI/ICTI/IKI/I BpaIJ_IaTeHBHOFO ABUXXCHUA. MOMCHT CHUJIBI OTHOCUTCIIBHO
ocH, MOMEHT nHepiuu. OCHOBHOM 3aKOH JITMHAMUKH BPaIaTeIbHOTO JIBUKCHHS.

Cemunap Ne 2 "3akoH coxpaHeHus"
1. 3akoH coxpaHEHHUs UMITYJIbCA, YCIOBUS €r0 BbIIOJIHEHUS.
2. 3aKOH COXPaHEHUSI MOMEHTA UMITYJIbCA, YCIIOBHS €TO BBIIOTHEHHUS.
3. Pabota, momHOCTh. PaboTa rpaBUTAallMOHHOW CHIIBI, KOHCEpBaTHBHbIC cuibl. Paborta
pesynbTHpylomel cuibl. KuHeTwuyeckas sHeprus, TeopemMa 00 W3MEHEHHHM KHHETHYECKON
DHEPTHH.
4. 3aKoH COXpaHEHHS MOJIHOW MEXaHWYECKOW SHEPTHH, YCIIOBHUS €T0 BBHIIOIHEHHUS.
5. CoynapeHue IByX Tell.
6. CBsI3b 3aKOHOB COXPaHEHHS CO CBOIICTBAMH IMPOCTPAHCTBA  BPEMEHH.

Cemunap Ne 3 "Kosebanust v BOJIHBI"
1. ®usnueckuii 1 MaTeMaTHYECKUN MASTHHUKH.
. 'apmonunyeckue, cBOOO/IHEIE, BBIHYK/ICHHbIE u 3aTyxarouue KoJeOaHus:
muddepeHIranbHbIe, TpadUKH, XapaKTePUCTHKH.
SIBnenue pe3oHaHca u ero ¢pusznyeckas npuposa. [Ipumepst.
Bonna. Bunel BoH. Mexanusm o0pa3oBaHUs MEXaHUUYECKUX BOJIH.
3ByKoBas BoiHa. MexaHu3M 00pa30BaHus 3BYKa B ra3ax.
BousiHOBOE ypaBHEHUE.
Crosiyast BoiHa. MexaHu3M 00pa3oBaHus. Y paBHEHHE CTOSAYEH BOJHBI.

N

No ok w

Cemunap Ne 4 "CraTncrnyecKkue MeToAbl ONIUCAHUS MaKpocucTem"
BeposiTHOCTH NOSIBIEHUS AUCKPETHON U HETIPEPBIBHOM CIIyYalHBIX BEJIMYHH.
OyHKIHUS pacipeiesieHUus BEpOSATHOCTEN. Y CIIOBUE HOPMHUPOBKHU.

Cpennee u HauboJIee BEPOSITHOE 3HAUCHHE CITyYallHOW BEJTUYUHBI.
Cratuctuueckue MeToibl. OCHOBHBIE TOJ0KEHUS CTATUCTUYECKON (DUBHKH.
Pacnpenenenne Makcgeia, ['aycca, bonpumana.

agrONE

Cemunap Ne § "TepmoannamMmuveckne MeToIbl OMUCAHUA MaKpocucTem"
YpaBHEHME COCTOSHUS UACATBHOTO ra3a.
Pacnipenenenuie sHepruu no creneHsiM cBo001pl. CpeaHsist SHEPTUs MOJIEKYJIbI.
TennoeMmkocTs. MomsipHas ¥ yaenbHas TEIJI0EMKOCTH. Y paBHeHHEe Maiiepa.
BuyTpeHHsst sHeprus Kak QyHKIMs COCTOSHUA cucTeMbl. PaboTa kak (yHKIMS mponecca.
ITepBoe Ha4anO TEPMOAMHAMUKHU.
W3omporeccel:  M30TEPMUYECKUN, H30XOPUUECKHH, W300apuuecKuii, aanadbaTuuecKui,
MOJIUTPOITUYECKHH.
7. Dutponus. CBONCTBA SHTPOIUU U30JIMPOBAHHON CHCTEMBI.
8. BTopoii 3aK0H TePMOIUHAMUKH.
9. Huxn Kapro. K.m.x. mukira Kapno.

ok wdE

Cemunap Ne 6 ""JuekTpocraTnueckoe noJe"
DIEeKTpOoCcTaTUUECKOE MoJe. DIIeKTpuUecKuil 3apsl. 3akoH Kyiona.
HanpspkeHHOCTD 3eKTpocTaTuyeckoro nosis. [IpuHiun cynepno3unuu.

Iotok BekTopa E . Teopema Iaycca.

IToTeHIMaIbHOCTB DJIEKTPOCTATUYECKOTO 10JIA. TeopeMa 0 HUPKYJIALMH.

CBs13b MKy HAIPSHKEHHOCTBIO ¥ TOTEHIIUAJIOM.

I'eomerprueckoe onucanue nosst. CUI0BbIe IMHUNA. DKBUIIOTEHIIMAIBHBIE [IOBEPXHOCTH.

ook w MR

Cemunap Ne 7 "Ilocrosinubliii TOK. Llenu nmocrossHHOro Toka'



Onextpuueckuid Tok. [IOTHOCTB TOKa. Y paBHEHNE HENPEPBIBHOCTH.
3akoH Oma 1t OTHOPOJHOTO y4acTKa IEMH.

Conpotusienue npoBogHuka. CoeuHeHnEe CONPOTUBICHUH.

3akon Oma 1t HeoAHOPOAHOTO yyacTka 1enu. Ctoponnue cuisl. I/C.
[TpaBuna Kupxroga.

MomHocTs Toka. 3akoH Jxoynsa-Jlenua.

SouhrwnE

Cemunap Ne 8 ""MaruutHoe nmoJjie. JJIeKTPOMATHUTHASL MHAYKIMs'"

1. crouHuku MarHuTHOro mnosisi. MarHMTHOE MOJ€ IBHXKYIIErocs 3apsiia U IPOBOAHMKA C
TokoM. 3akoH buo-CaBapa.

2. TIoTOK W HMPKYJISIMS BEKTOpa MHAYKUIMU MarHuTHOTO mojsi. Teopema 'aycca u Teopema o
LUPKYJISALUY.

3. Cuna Jlopenna. JIBrkeHue 3apsHKeHHON YaCTHIIBI B MArHUTHOM TIOJIE.

4. Cuna Ammnepa.

5. 3aKoH anekTpomMarHuTHOW nHAYKuMKU Papanes. [Ipasuno Jlenua.

6. BuxpeBoe 31ekTpuiecKoe mnoie.

7. SIBnenue camounaykuuu. MaaykrusHocts. ConaeHous.

2 cemecTp

Cemunap Ne 9 "Unrepdepenuns u nudppaxuus ceera’’

DNEKTPOMAarHUTHbHIE BOJIHBI.

KorepeHTHOCTh 1 MOHOXPOMaTUYHOCTh CBETOBBIX BOJIH.

Wutepdepeniiys cBeta OT IByX HCTOUHUKOB.

HuTepdepeHius cBeTa OT MII0CKONAPpAIIIEIbHOMN MITACTUHKY.

WuTtepdepeniiys cBeta oT MJIaCTUHKY nepeMeHHol TommuHbl. Konbia Hetorona.
[TpumeHeHne MHTEPPEPEHIINN CBETA.

. SIBnenne nudpakuun. OcoOeHHOCTh AUdpaKIMKU cBETOBbIX BOJNH. [udpakuus Ppenens u
®paynrodepa.

8. Ilpunmun I'rolirenca-dpenens. YHpoluleHHE BBIYMCICHUH C TOMOIIBIO BEKTOPHOM
JarpamMmBbl.

9. udpaxuus OpeHens Ha KPyrJIoM oTBepcTHH. 30HbI DpeHerns.

NoabkowhE

10. Hudpaxnus @payHrodepa Ha y3KOH NPSIMOJIMHEHHON IIenu. YCIOBHUS MakCUMyMa M
MUHMMYMa. 3aBUCUMOCTh MHTEHCUBHOCTH CBETA OT yIJa AU(paKuu.
11. Judpaxknuonnas pemerka. OCHOBHBIE XapaKTEPUCTUKU TU(GPAKIUOHHON pELIETKH.

YcnoBus TIaBHBIX MaKCUMYMOB U MUHUMYMOB U ,ZLO6aB0‘lHBIX MHUHUMYMOB.

Cemunap Ne 10 "Tloasipu3anus cera’

1. Tonspusanus ceera. EcTecTBEHHBIN U MOJIIPU30BaHHBIN CBET.

2. Tlonspu3zanus cBeta Npu OTPAXKEHUH U IIpeoMiIeHuH. 3akoH bprocrepa.

3. lonsipuzanust  mpu  ABOMHOM  sydenpenomiieHuH. CBoiicTBa  OOBIKHOBEHHOTO U
HEOOBIKHOBEHHOT'O JTy4eil.

4. Tonapuzaunonusie npusmsl. [Ipuzma Hukoms.

5. 3akon Maitoca. AHanu3 MO PU30BAaHHOIO CBETA.

6. OnTuYeckn akKTHBHBIE BEIIeCTBA. BpalieHne TUI0CKOCTH MOJISIPU3alid CBETA.

Cemunap Ne 11 "KBanToBasi onTuka"

1. TerutoBoe wu3nyueHue abcomoTHO uyepHoro Tena. 3akoH Credana — bBombimMana. 3akoH
cMenieHus: Buna.

2. KopnyckynsipHO-BOJIHOBOM JyaJlu3M CBETa. DHEPrHs U UMITYJIbC oToHA. JaBieHue cBera.

3. ®oroaddekt. 3akoHbI porodddekrra. Dopmyna DHIITEHHA.

4. 3¢ppext Komnrona. dopmyna KomnroHa.

5. BonmnoBeie cBoiicTBa uactwi. JlimHa BomHBI ne bpoiinsa. [lpuHnwm HeompeaeneHHOCTH



[eiizenbepra.

Cemunap Ne 12 "Crpoenne atoma"

Mogenu aroma. [lnanerapHas Moaens aToma.

IToctynatel bopa.

N3nydyeHue aroma BOOPOia M BOAOPOAOIONO0HBIX cucTeM. CIIEKTpallbHbIE CEPUHL.
®opmyna bansmepa.

CriekTpbl MHOTO3JIEKTPOHHBIX aTOMOB. 3aKOH Mo3Ju.

agsrwONE

Cemunap Ne 13 ""OcHoBHbI€ 110J105K€HUSI KBAHTOBOM MeXaHUKH"

1. KanroBeie cocrostnus. BomnoBas ¢yHkuus u ee Qusuueckuit cmbicha. [lpuniun
cynepno3unuu. YpasHenue lllpenunrepa, KBaHTOBBIE ypaBHEHUS ABUKCHHUS.

2. HekoTopsle 3a7aui KBaHTOBOI MexaHHKH. YacTuia B OECKOHEYHO TITyOOKOH NOTEHIIHATEHON
aMe. KBaHTOBaHUE dHEPrUu.

3. KBanToBBIE YHMClla, XapaKTEPHU3YIOLIME IIOJIOKEHHE DJEKTpoHa B arome. KBaHTOBaHWE
sHepruu. KBantoBanue MomeHTa uMiyibca. CIIuH 3JIEKTPOHA.

4. Cxema sHEpreTHYEeCKHX ypOBHEW aTroma Bojopoza. [IpaBuiia oTOopa mpu aTOMHBIX IEpexo/1ax.
5. I'paHu1bl IPUMEHUMOCTH KBAHTOBON MEXaHMKH.

Cemunap Ne 14 " ATomHble siApa, ux cBoiicTBa. PagnoakTuBHOCTD"
1. SIBnenue pagroOaKTUBHOCTH.

2. OCHOBHOM 3aKOH paJl0aKTUBHOTO pacrajia. PaqnoakTHBHBIC PSIbI.

3. CocraB 1 XapaKTepPUCTUKU aTOMHOTO s/Ipa. SIaepHbIe CHIBI.

4. KanenpHas u 0007109€YHAS MOJICTIH SIEP.

5. Macca u sHeprus cBsi3u snapa. Y nenbHas dSHeprus cBsizu. Paauyc siapa.

Cemunap Ne 15 "Snepubie peakuuu'

1. SlnepHble peakuuu.

2. DHeprus sIepHOU peakIlny.

3. YpaBHEHME U 3HEPreTHYecKoe yciaoBUe o-pacnaja. CBsi3b SHEPTUU O-YACTHULBI C TIEPUOJIOM
nosypacnaaa. TyHHenbHBIN 3P dekT npu o-pacmnane. CIeKTp o-4acTHil.

4. XapakTtep cnekTpa y-uznydeHus. IIporecchl B3auMOAEWCTBUS 7Y-KBAHTOB C BELIECTBOM.
3aBUCHUMOCTb HMHTEHCUBHOCTH Y-W3JIyd€HUS OT TOJIIMHBI cj0s BemecTtBa. (CpaBHEHHe
MPOHMKAIOIEH CIIOCOOHOCTH PA3TUYHBIX BUI0B U3JTyUSHHUS.

5. Tpu Buaa B-pacnaga. DHepreTuyeckuid criekTp B-yactuil. ['mumore3a HEHUTpUHO. 3aKOHBI
coxpaHeHus npu B-pacnaje. Jlentonsl. JlenToHHBIN 3apsi.



[puio:xxenne 2

OHeHO‘lHBIe cpeacrea AJisi MIPOBECACHUSA HpOMe)KyTO‘{HOﬁ aTrTreCTalumn

a) [lnanupyembie pe3yabTaThl 00y4eHUs] U OLIEHOYHbIE CPEACTBA [JI IPOBeeHUs
NMPOMEKYTOYHOM aTTeCTAlluM:

Kon
WHJUKAaTOpa

Nupukarop
OCTHIKEHUSI
KOMIIETEHI[UHA

O1neHOYHBIC CPEICTBA

OIIK-1: CnocobeH pemaTh 3aa4u MPoPeCCUOHATBHON JACSITEIIBHOCTA HAa OCHOBE MCIIOJIb30BaHUS
TEOPETHUUECKUX U MPAKTUYECKUX OCHOB €CTECTBEHHBIX U TEXHUYECKUX HAYK, a TAKKE
MaTeMaTUYECKOTO0 anrmapaTa

OIlIK-1.1

Ompenenser
XapaKTEPUCTHKH
¢bu3nIecKoro u
XHUMHYECKOTO
rpoiiecca (SBJICHHS),
XapaKTEPHOTO ISt
00BEKTOB
npodeCCHOHATLHON
NEeSATEILHOCTH, Ha
OCHOBE
TEOPETUICCKHUX U
AKCIIEPUMEHTATBHBIX
HCCIICIOBAHU I

Ilepedyenb TeopeTHYecKMX BONPOCOB K 3a4eTty ( 1
ceMecTp):

1. Kunemaruka nocrymnareiabHOro aBvkeHus. [lonsTue
paauyc-BEKTOpa, CKOPOCTH M YycKopeHus. HavanbHble
ycnoBus. [psimast u oOpaTHas 3a1a41 MEXaHUKH.

2. JIBWKeHHE 1O OKPYKHOCTH. YTOJ IOBOPOTA, YIioBas
CKOpPOCTb H YIJIOBO€ YyCcKOopeHue. CBs3b VYIJIOBBIX W
JIMHEHHBIX BEJINYMH.

3. KpuBonuneitHoe nBWXKEHHE. TaHTCHIMATBLHOEC U
HOpMasbHOE yckopeHue. ITomHoe yckopenue. Yron Mexny
CKOPOCTBIO U YCKOPEHUEM.

4. WuepuumanbHble cucTteMbl oTcuera. [loHsTHe Ccuibl,
Maccel U umnyiabca. OCHOBHOM 3aKOH JIMHAMUKU
MIOCTYIATEIBHOTO IBUKEHUS.

5. MoMeHT uMIynbca ¥ MOMEHT CHJIbI OTHOCHUTEIBHO
Toukd. OCHOBHOE YpAaBHEHME IMHAMHUKH BpallaTeIbHOIO
JIBUKECHMUSL.

6. Bpamenue BOKpyr HeHmoABMXXHOM ocu. MomeHT
uHepuuu. Pacuer MOMEHTOB MHEpPUUU MPOCTHIX Tel.
Teopema Illreiinepa.

7. 3aKkOoHBI COXpaHEHMs B MEXaHUKE. 3aMKHYTasi CUCTEMA.
3aKOHBI COXPaHEHUS UMITYJIbCA 1 MOMEHTA UMITYJIbCA.

8. Pabdora w ™mommHuocTh. KwuHeTHueckas dSHeprus
MIOCTYNATEIBHOTO U BPAIaTEIbHOTO IBUKEHUS.

9. KoncepBatuBable cuibl. [loTeHImManbHass SHEPTHSL.
3aKOH COXPaHEHHUs MTOJIHOM MEXaHUYECKON PHEPIHH.

10. [Ba cmocoba omwcaHus B3auMOJICHCTBUs. J[BroKeHHE
YacTHLIBI B OJHOMEPHOM CTallMOHAPHOM 11oJ1€. CBSI3b MEXKAY
CUJIOW M NMTOTEHIMAIbHOUN dHEPrUei.

11. T'apmonmueckue KoneOaHUs. AMIUTUTYJa, YacToTa,
HavyanpHas (aza. Marematuueckuii u  uzHUECKU
MasiTHUK. DHEPrusi TapMOHUYECKHX KOJIeOaHuH.

12. 3aryxaromue KoneOaHus. XapaKTepPUCTHKH 3aTyXaHHUsL.
DHeprus 3aTyxaroux KojaeOaHu.

13. OOmiee moHATHE O BOJHAX. XapaKTEPUCTUKU Oeryieit
BOJIHBI. BOJTHOBOE ypaBHEHUE TUIOCKOM BOJIHBI.

14. Hanoxenune ynpyrux BosiH. Crosiuas BOJHA U €€
ocobenHoctH. Konebanue HaTIHYTOM CTPYHBI.




Kon
WHUKATOpa

Nupukarop
OCTHIKEHUSI
KOMIIETEHI[UHA

O1ieHOUHBIE CPENCTBA

15. Tlocrymarel DiHImTEHHA. 3aMeaJIeHHE BpPEMEHHU.
JlopeHleBO  cOKpallleHHe  JUIMHBL.  PendtuBucrckue
WHBapUaHThHl. MIHTEepBa.

16. PenstuBuctckuil umiynbc. CBSI3b Macchl, SHEPIUUA U
HMMITYJIbCA YACTULIBI. DHEPrusl MOKosi. 3aKOHbI COXPaHEHUs
P PESITUBUCTCKUX CKOPOCTSIX.

17. Maxkpocucrema. MHUKPOCOCTOSTHUE U MaKpPOCOCTOSTHUE
cucrembl. Ctatuctuueckuil nogxoa. [lonstue BeposiTHOCTH
U CpeHel BEJIMYUHBIL.

18. ®yHkIMsA pacnpeneneHus CIy4yailHOW BEIIMYUHBL
Pacripenienenrie MosieKys1 1O IPOEKLUSAM CKOPOCTEH.

19. Pacnpenenenue MOJEKy1 IO MOIYIIO CKOPOCTH.
HaubGonee BeposiTHas, cpeHsiss W CpelHEKBaApaTHYHAs
CKOpPOCTH.

20. Mogenp uaeanbHoro rasa. J[abnenue u Temmneparypa c
TOYKH 3PEHUS  MOJIKYJISIPHO-KUHETHYECKOH  TEOpHH.
VYpaBHEHHE COCTOSHUS UACATBHOTO rasa.

21. PacnpezneneHue MOJIEKYN UACATBLHOTO ra3a MO BHICOTE B
noJie TsbkecTr 3emutd. bapomerpuueckas Gpopmyia.

22. Tlonsatue cremneHell cBOOOBI MOJEKYNbI. TeopeMa o
paBHOpACIPEIEICHUN YHEPTHH 110 CTETIEHSIM CBOOO/IBI.

23. BuyTpeHHss OJHeprus Kak (yHKUUS COCTOSHUS
cuctembl. [lepBoe Hayano TepMOAMHAMUKH.

24. Pabora kak ¢yHkuus nponecca. M3oxopudeckwuii,
M300apHUECKUI ¥ U30TEPMUUYECKHH MTPOIECCHI.

25. llonarue  TtemnoeMkocTH.  TemI0eMKOCTh  INpH
M30XOPUYECKOM U M300apuueckoM nporeccax. [loctosHHas
anuadaTel.

26. AnmabaTWyeckwii  TIpoIliecc. Ilepoe  Hauwano
TEPMOJMHAMMKHM  JUId  aAMabaTH4Yeckoro  mpoliecca.
VYpasuenue Ilyaccona.

27. Huxnmuueckuir mpouecc. Kosdduuuent monesHoro
JNIEUCTBUS TEIJIOBOU MAaIIIUHBI. Btopoe Havaiao
tepmoanHamuku. @opmynuposku Knaysuyca u Kenbsuna.
28. Ilpobnema HeOOPaTUMOCTH TEIJIOBBIX MPOIIECCOB.
DHTponusi CUCTEMBI U ee cBolicTBa. Teopema HepHcra.

29. OCHOBHOE ypaBHEHHE TEPMOJWHAMHKH. ODHTPOIHS
UJEAIIBHOTO  rasa. WN3meHeHne  sHTponMM  TIpuU
U30IpoIeccax.

30. Hukn Kapno. Teopema Kapno. Tepmomunamudeckas
mKaja temneparyp. TpolHas TOYka BOJbBI KakK perepHas
TOYKA.

31. Cratuctuyeckmii  Bec  MakpococtostHus.  CyTb
HeoOpaTtuMocTH. CTaTHUCTHYECKUH  CMBICT — SHTPOIUH.
®opmyna bonpnmana.

32. I'paHuubl MPUMEHUMOCTH MOJENH HJICATILHOTO Trasa.
VYpaBnenue Ban-nep-Baanbca. I30TepMbl peanbHOro rasa.
33. Cunbl B3aUMO/ICUCTBUS B MIPUPOJIE.
DNeKTpOCTaTHUECKOe TnoJe. 3aKkoH Kynona.
HanpspkeHHOCTh  anekTpocTatnyeckoro nosst.  ITpuHunmn




Kon
WHUKATOpa

Nupukarop
OCTHIKEHUSI
KOMIIETEHI[UHA

O1ieHOUHBIE CPENCTBA

CYIEPHO3UIIIH.

34. CunoBble nuHU. [loTOK BeKkTOpa HaMPSHKEHHOCTH
aNeKTpocTaTuyeckoro mnois. Teopema ["aycca.

35. Tlorenmman. TeopemMa © IUPKYISIUU  BEKTOpa
HaMPsHKEHHOCTH 3JIEKTPOCTATHUECKOTO 1oJisd. CBS3b MEXKIY
HaIPSHKEHHOCTHIO U MTOTEHIIUATIOM.

36. DIeKTpOEeMKOCTb. Konpaencaropsi. Coenunenue
KOHJIGHCATOPOB.  DHEPrus KOHJIEHCATOpa. DHEprus
ANEKTPUYECKOTO TOJISL.

37. Dnextpudeckuii ToK. IlnmoTHOCTH TOKa. YpaBHeHHE
HernpepbiBHOCTH. 3aKoH Oma B auddepeHnuansHoi popme.
38. CompotuBiieHne TPOBOJAHUKOB. CTOPOHHUE CHIIBI.
3akon Oma B UHTErpalibHOH opMme.

39. IlpaBuna Kwupxroda mns pacuera pa3BETBICHHBIX
uenei. MomnocTts Toka. 3akoH Jxoyinsa-Jlenua.

40. EnuHas npupojia 3JeKTPUYECKOTO U MAarHUTHOTO TOJIS.
[Tone pBmxymerocss 3apsana. [lpuHuMm cyneprno3unuu
MarHuTHbIX nojieil. 3akon buo-Casapa.

41. TToToK ¥ MUPKYJSIHUS BEKTOPA WHIYKIIMA MAarHUTHOTO
nosia. Teopema ["aycca u Teopema 0 HUPKYIISIIUU.

42. Cuna Jlopenna. Cuia Ammepa.

43. 3akOoH dNeKTpoMarHuTHOW wHIykiuu  Dapazes.
[IpaBuio Jlenna. BuxpeBoe 35IeKTprYecKoe MoIe.

44. Slpnenue caMOMHIYKIUU. WHIYKTUBHOCTh. DHEPrus
KOHTYpa ¢ TOKOM. DHEPrusi MAarHUTHOTO TOJISI.

45. DrnexTpuueckoe Tmoie B BemecTBe. [lomsipusamms
JTUDJIEKTPUKA.  BEKTOp  DIEKTPUYECKOro  CMEIIEHUSI.
JlusnexTpudeckasl IPOHULIAEMOCTh BEILIECTBA.

46. MarautHoe moOJIe B BelmecTBe. HaMarHMYEeHHOCTb.
HanpsixeHHocTh MarHUTHOTO OJISL. MarnuTHas
MIPOHUIIAEMOCTH BeliecTBa. deppomMarueTuku.

Ilepeuenn BonpocoB k 3k3aMeHy (2 cemecTp):

1. Cucrema ypaBHeHuUM MakcBemia kak o0oOIIeHHe
Pa3pO3HEHHBIX SIBIICHUW JJIEKTPUYECTBA W MarHeTusMma.
MarepuranbHble ypaBHEHUS.

2. CsgoiictBa ypaBHeHmid MakcBemna. [Ipenckaszanue
CYLIECTBOBAHMSI 3JIEKTPOMArHUTHBIX BOJIH.

3. DNeKTpOMarHWTHBIC BOJHBL. BoOJHOBOE ypaBHCHHE.
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

4. Ilnockas >JI€KTpOMarHUTHas BOJIHA U €€ OCHOBHBIE
XapaKTEPUCTUKU. DHEPIUs U UMIIYJIbC IEKTPOMarHUTHOU
BOJIHBI.

5. EcrectBennblii u mnonspusoBaHHbIl cBeT. CTeneHb
MOJISIPU3ALMN  JIMHEMHO IOJISIPU30BAHHOTO CBETa. 3aKOH
Maroca.

6. [lomspuszanms mpu OTpaXKEHUU W MPEITOMIICHUU CBETa
Ha TpaHMIle pas3feia AUdJIEKTpUKOoB. Yron bprocrepa.
JIBOWHOE JTy4enpeoMIICHUE.

7. CnocoObl moJsipU3aluu ecTecTBeHHoro ceera. Ilpusma
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Hukons. Bpamienue miockocTH MHOJspU3allMM CBETa MpU
IIPOXO’KJECHUU YEPE3 ONTHUUECKHU aKTUBHYIO CPEY.

8. Illkama »snekTpoMarHUTHBIX BOJH. (OcoOeHHOCTH
ONTUYECKOTro Juana3oHa. [Tokazarens npenomiieHus Cpebl.
9. Korepentnoie BonHbl. HHTepdepeHINs CBETOBBIX
BOJIH. CrnoxeHnue MHTEHCUBHOCTEN B cilydae
HEKOTepEHTHBIX U KOTePEHTHBIX KOJICOaHHH.

10. Ontnyeckas pasHocTh xona. CBs3b  ONTUYECKOH
Pa3HOCTH X0Ja IBYX BOJIH C Pa3HOCTHIO (ha3 MeXAy HUMH.
VYcioBusi MakcuMyMa M MUHUMYMa.

11. Cxema IOnra pans HaOmogeHUs UHTEPGEPEHITUN.
Bpemennas u npocTpaHCTBEHHAsI KOTEPEHTHOCTb.

12. UntepdepeHnrss B TOHKHUX IUIeHKax. HaOmroneHue
koJjen HproToHa B OTpa’k€HHOM U ITPOXOJISLIEM CBETE.

13. SBnenune gudpakumu. Hudpakums Dpenens u
Opaynrodepa. [punuun ['toiirenca-Openens.

14. Mudpaxknus PpeHens Ha KPyrioM OTBEPCTUU. 3OHBI
Openens. ['padhuyeckuit METO ] CIOKEHUS aMIUIUTY .

15. Mudpaxuus Opaynrodepa Ha y3K0i MPSIMOITUHEHHON
mend. JlupakuuoHHas pemeTka KaKk COBOKYIMHOCTB
KOHEYHOTI'O YMCJIA IENIEH.

16. TemoBoe U3JIy4yeHue Tena. 3aKoH
Credana-bonbuimana. 3akoH cmeuieHus Buna. ['mnotesa
[nanka.

17. ®otordpdexr. 3akonsr  CromeroBa.  Dopmyna
OWHIITEWHA.

18. ®oronsl. JlaBnenue ceera. KopmyckynsipHO-BOTHOBON
JyaJlu3M CBeTa.

19. Paccesnue ¢QoToHa Ha CBOOOJHOM  3JEKTPOHE.
®opmyna KommnToHa.

20. BomHOBBIE cBOliCcTBA yacTHIl. JlJTnHA BOTHBI J1e Bpoiis.
OKclepUMEHTaIbHbIE  MOJATBEPKJIEHUS  TUIOTE3bl  Jie
bpoins.

21. TpunHuun HEOIPEAEIEHHOCTH. CootHoeHne
Heonpenenennoctelt ['eizendepra. OcobeHHOCTH Tpoliecca
U3MEpEHNUsl B KBAaHTOBOM MEXaHUKe.

22. ®uzuveckoe HWCTOJIKOBAaHHWE BOJH Ji¢  bpoiiis.
BonnoBast ¢ynkmus u  ee cBoictBa. IlnoTHOCTH
BEPOSTHOCTH OOHAPY>KEHUS YACTULIBI.

23. OcHoBHas 3aja4da KBaHTOBOM MEXaHUKH.
Hecranunonapnoe " CTallMOHApHOE ypaBHEHUE
[Ipénunrepa.

24. Yactuia B 0JJHOMEPHOU 0€CKOHEYHOH MPSMOYTOITBHON
noTeHnuanbHou sime. KBantoBanue sHepruu. CoOCTBEHHBIS
(GYHKIMH COCTOSTHUS YaCTHIIBI.

25. TlpoxoxaeHuWe 4YacTHIBI 4Yepe3 IMOTCHIMATbHBIN
Oapbep. TynHenbHbIN 2hDEKT.

26. KBaHTOBBIN TApMOHHYECKUN OCIIUILISITOP.

27. TlmanerapHas wMojaens aroma. Iloctymater  bBopa.
KBaHTOBaHME YHEPTHH BOJOPOIOTOJOOHOM CHCTEMBI.
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28. Uznydenue BOJIOPOIOTIOA00HBIX CHUCTEM.
CrektpanbHble cepur aTtoma Bojpopoxa. OO0oOIIeHHas
dhopmyna banemepa.

29. CnekTpbl MHOTORJIEKTPOHHBIX aTOMOB. 3aKOH MO3J1H.
30. VpaBuenue Ipenunrepa s aroma BOAOpPOAA.
KBanrtoBanne momenTa umiyibca. [Ipasuna otbopa.

31. Cnun anektpona. KBaHTOBbIE umMciIa, OMUCHIBAIOIINE
COCTOSIHME 3JIEKTpOHA B aToMe. KpaTHOCTH BBIPOXKICHUS
sHepreTuyeckux ypoBHel. [Ipunuun [laynu.

32. IlpuHIMO TOXIECTBEHHOCTH OJMHAKOBBIX YaCTHIL.
Bbozonsl u hepmuonsl. KBantoBble pacnpesenenus.

33. CBoboanble 3MEKTPOHBI B MeTayuie. JHeprusi depmu.
30HHAas TEOpHs TBEPIBIX TEI.

34. DneKTpOonpOBOJHOCTh METAIIOB U TOJTYIPOBOTHUKOB.
CBepXmpoBOAUMOCTb.

35. flBnenne  paanoakTUBHOCTH. (OCHOBHOW  3aKOH
paguoakTuBHOro pacmnanga. [locrosnHnas pacnana. Ilepuon
noJtypacraja.

36. CocrtaB 1 XapaKTepUCTUKH aTOMHOTO sifipa. KanensHas
Mozenb. Pazmep u cniuH sijpa.

37. Macca u SHeprus CBsi3M aTOMHOTO si/ipa. 3aBUCUMOCTb
yIEIbHOW DHEpPrust CBA3M OT MaccOBOTO  YHUCIA.
OO6osoueunas MOAEIb sIpa.
38. SnepHble peakmu.
JIeTICHHSI U CHHTE3a SI/Iep.
39. PagmoaktuBHble psfbl. OCHOBHBIE 3aKOHOMEPHOCTH
o-u3nydeHus siaep. JnrmHa cBoOoiHOTO TTpodera o.-4acTHil.
40. Tpu Buma P-pacnaga. OHEPreTUYECKUH  CIEKTP
B-uactun. Helitpuno.

41. OcoOeHHOCTH Y-M3IIy4ECHHUS
Y-KBaHTOB Ye€pe3 BEUIECTBO.

42. Knaccudukaiys >JIeMEHTapHbIX YacTUIl. JIemTOHEHI.
JlenToHHBIN 3aps.

43. Anponsl. bapuonnslii 3apsa. KsapkoBas Mojenb
aJIPOHOB.

DHeprus peakinuu. Peaknuu

anep. IIpoxoxneHue

OIIK-1.2

Hcnonb3yer
TEOPETUYECKUE
OCHOBBI
TEXHUYECKUX HAYK
TS MIPUMEHEHUS
MHHOBAITMOHHBIX
TEXHOJIOTUI
peanbHbIX
CTPOUTENBHBIX
00BEKTOB

Ha

2. Kakue

IIpuMepHBbIH NepeYeHb BONPOCOB U 3aJaHHH 110
J1a0opaTopHbIM padoTam

1 cemecTp

Ne 1 «IIpumeHeHnE 3aKOHOB COXpAHEHUS ISl OIIPEIEICHUS

CKOPOCTH T10JIETA ITYJIN

1. IlpuBeaute npuUMeEpsl CHJI, JAIOIMIMX pa3HblEe BUJIBI
MIOTEHIMAIbHOU 3Heprun. Kakue n3 HuX npuCyTCTBYIOT
B JTAHHOM pabote? N3obpazure cXemy
SKCIIEPUMEHTAILHON YCTaHOBKM M YKaXUTE Ha HEH
CHJIBI, IEHCTBYIOIME Ha BCE TEJA, BXOAIINE B CUCTEMY,
B Ka)KJblii MOMEHT BPEMEHH.

BEJIMYMHBI ~ UMEJIM  KUHETHYecKas |

MIOTEHIIMAJIbHAS YHEPIUsl CUCTEMBI «IIYJIS+MasTHUK» B
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pasnuuHble MOMeEHTHl ombiTa? IlpeacraBeTe cxemy
W3MEHEHUSI KMHETUYECKOW M NOTEHUMUAIBHOW SHEPruu
CHCTEMBI.

3. Jlns kakux MOMEHTOB BPEMEHU B IAHHOM JKCIIEPHUMEHTE
MOXHO TPUMEHSTh 3aKOH COXpPaHEHUS MEXaHU4YECKOH
SHEPIruy, a Ul KaKuX Henb3s U noyemy? Cxema.

4. Jlns kakuX MOMEHTOB BPEMEHU B JJAHHOM SKCIICPUMEHTE
MOHO MIPUMEHSTh 3aKOH COXpPAaHEHHUS UMITYJIbCa, a JJIst
Kakux Hesb3s ¥ nmouyemy? Cxema

5. Hcnonb3ys 3aK0HBI COXPAaHEHUS MOIYIUTE POPMYITY JJIst
pacdeTa CKOpOCTH TI0JIeTa IyJIM B IaHHOW pabdoTe.

6. Kak mnpomsBomutrcs 00paboTKa SKCHEPUMEHTAIBHBIX
JAaHHBIX B JaHHOM pabote. Kak omnpenensercs
JIOBEPUTEIIbHBIA ~ WHTEPBAJl CKOPOCTU U CPEIHssA
KBaJpaTHyecKas MOTrPEIIHOCTh OTKJIOHEHHUS MasTHUKA?

Ne 4 «MccnenoBanue BpaliaTelbHOIO ABUKEHUSI TBEPAOIO

TeJla BOKPYT HETOABUKHON OCH

1. KakoB xapakrep 3aBUCHMOCTHM MOMEHTa HMHEPIHUH OT
paccTosiHUs, Ha KOTOPOM HaXOJIUTCS TeJI0 OT OCH
Bpamenus? B mannoit padore. [Toctpoiite rpaduk 310
3aBHCUMOCTH.

1. Kak »3KcIepUMEHTaIbHO  OINpPEAETSeTCS]  MOMEHT
MHEpLUH Tea B JaHHOW J1abopaTtopHoii pabore?

2. Kakwue 3aKOHBI COXpaHEHHS NMPUMEHSIOTCS JUIS BBIBOJIA
pacuetHbIX popmyn? Iomyuure popmyny ans pacyera
MOMEHTA HHEPLIMH MasTHUKA.

3. KakoBa 3aBHUCHMOCTb YIJIOBOTO YCKOPEHHUS Tela OT
MOMEHTa TPWIOKEHHBIX K HEMy CHJI U MOMEHTa
uHepuun  tena?  Iloctpoiite  rpaduk  naHHOM
3aBUCHUMOCTH

4. Kak Ha maaTHuke OOepOeka MOTYT OBITh OIpeesIeHbI
YIJI0OBOE YCKOPEHHE, MOMEHT JEeHCTBYIOIIUX CHJI H
MOMEHT UHEpIHHU?

5. Kak B manHOI paboTe pacCUMUTHIBAECTCSA MOTPEITHOCTH
ONpEACICHUs MOMEHTAa HMHEPLUHU Teja OTHOCHUTEIBHO
IIPOU3BOJILHONW OCH BpaIleHus ?

6. IIpogemMoHCTpHpYHTE BO3MOKHOCTh IPUMEHEHHUS CPEIb
Microsoft Excel (umm mpyroit cpempr) mist o6pabOTKH
HKCHEPUMEHTAIBHBIX JAHHBIX.

Ne 5  «OmpeneneHune  XapakTepUCTUK — 3aTyXaroIUX

Koje0aHui (U3NYECKOro MasSTHHUKA

1. Tloyemy KxoneGaHusi MasTHUKA B JJaHHOM paboTre OyayT
3aTyXaroluMH, Taxe npu BBIKITFOYCHHOM
aJIeKTpoMaruute?

2. 3anummWTe YpaBHEHHUS 3aTyXalOMIUX W HE3aTyXaIoIIHX
KoJieOaHUH, CPAaBHUTE HX.

3. Kak aMrumTyaa 3aTyXxarmomux KOJICOaHWH 3aBUCHUT OT
BpPEMEHH M OT yKcia KojaeOaHuit?
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Ne
1.

Ne

KakoB (m3nyeckuii CMBICT BETMYMH TPUMEHHUTEIBHO K
JaHHOM paboTe: HayampHas aMIUIMTyAa KoyieOaHMH,
HavanbHas (aza KoseOaHWH, KpyroBas dacToTa
KonebaHuid, mepuox  KojeOaHwid,  KOI(PPHUIHEHT
3aTyxaHHs, BpeMs peJaKcaluu, JorapupMUUECKUI
JICKpPEMEHT  3arTyxaHus, Jo0porHocTh. Kak  oHH
MEHSIOTCs ¢ pocTom U?

Kak  MeHsIOTCS ~ XapakTepUCTHKH  3aTyXaIOUIMX
KoieOaHWl ~ HadalbHas  aMmIUTUTyla  KoJIeOaHWH,
HavyanmpHass (a3a komebaHWi, KpyroBas dacToTa
KojiebaHui, mepuoJ  KojeOaHui,  KO3(P(PUIMEHT
3aTyxaHHs, BpeMs peJaKcaluu, JorapupMUUECKUuit
JICKPEMEHT 3aTyxaHus, JOOPOTHOCTh €CIIM OIWH U3
napameTpoB JaHHoro pusuveckoro masitauka: |, m, L,
K yBemuuutcst (JIn00 yMEHBIIUTCS ) TIPH (PUKCHUPOBAHHBIX
3HAYCHUSAX OCTABIIUXCS?

Jlia yero, B JaHHOW pabore, rpaduku CTpOST B
Jorapu(MuIecKkoM mMacirade?

[IpopeMoHCTpHUPYITE BOBMOKHOCTD IPUMEHEHHUS CPEIbI
Microsoft Excel (wmu mpyroii cpezpl) mis 0OpabOTKH
IKCIIEPUMEHTAILHBIX JIAHHBIX.

11 «M3yueHue cTaTUCTUYECKUX 3aKOHOMEPHOCTEN»
KakoBo pacnpenenenue npoOu mo sueiikam Ha JOCKe
lanerona? Kakoe  pacmnpeneneHue  aHAIOTHYHO
JaHHomy B MKT?

KakoBo pacmpeneneHre 3J€KTPOHOB IO MOJIYJIIO
CKOpOCTH B JaHHOH pabore? YUTO mNpouUCXOAUT NpHU
M3MEHEHUHU HalpsyKeHUs Hakaa?

Kakue craructuueckue MeTOIbl MPUMEHSIOTCS B
JaHHOM paboTe?

IIponemMoHCTpUpPYHTE  BO3MOXHOCTH  NPUMEHEHMS
cpeast  Microsoft Excel (wmm apyroi cpemsl) mmst
00pabOTKU IKCIEPUMEHTAIBHBIX TAHHBIX.

14 «Omnpenenenue mnokaszarens aauadaThl METOAOM

Knemana u /Iezopmar»

1.
2.

Ne

OOBsACHUTE X0 SKCIICPUMEHTA U PE3yJIbTaThl pacueTa.
HaszoBute mporiecchl, MPOUCXOIAIINE C Ta30M, B XOJ€
OKCIEPUMEHTa | M300pa3uTe uX rpad)uuecKu.
3anmuimMTe  ypaBHEHHMsS Ui BbIBOJAa  (hOPMYIIBI
moKa3aTellst auadaThl.

[TpogeMOHCTpUPYHTE  BO3MOKHOCTH  TPUMECHEHUS
cpenst  Microsoft Excel (wmu apyro cpensl) mmst
00pabOTKN IKCIEPUMEHTAIbHBIX TAHHBIX.

Kak B nanHOW paboTe MUHHUMHU3HUPYETCS MOTPEIIHOCTh
OKCIEPUMEHTAIBHBIX JaHHBIX?

21 «MHccnenoBanue BIEKTPOCTATHYECKOTO TMOJA C

IIOMOIIBIO 30Ha»
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Ne

Uto Takoe HanpsH>KEHHOCTH AjieKkTpudeckoro nois? Kak
rpaduuecku MpPEACTaBUTh pacrpeeneHue
HaIPsHKEHHOCTH B PA3HBIX TOYKAX AJICKTPUICCKOTO MOJIsS
B JaHHOU paboTte?

Uto Takoe moTeHIMaN AeKTpocTaTnyeckoro nojs? Kak
rpadUUueCcKy MPEACTaBUTh PACIpe/ie]ICHIE TOTCHIINANA B
Pa3HBIX TOYKAX JIEKTPUUYECKOTO MOJIS B JaHHOH padoTte?
Uemy paBHa paboTa MO TEPEMEIICHHUIO 3apsia BIOJb
AKBUIIOTCHITMAIBHOW TOBEPXHOCTH U TIO0 3aMKHYTOMY
KOHTYPY, OrpaHMYECHHOMY Yy4YacTKaMU CHJIOBBIX U
AKBUIOTCHITMAIBHBIX JIMHUK? Beraucoure paboty 1o
MepeMENICHUIO 3aps/ia Mo 3aJaHHON TPAeKTOPHUH.

Kak W3MEHUTCS KapTHHA CHJIOBBIX u
SKBUMOTCHIIMAIBHBIX ~ JIMHUM  TPH  YBEIWYCHUU
(YMEHBIICHUH ) HAIPSDKEHHOCTU MEXKTY SJIEKTPOIaMu?

24 «Pacmupenue Tmpezesia M3MEPEHHS aMmIiepMeTpa

IIOCTOAHHOI'O TOKa»

1.

No

Kaxkos IIPHUHIMIT ﬂeﬁCTBHﬂ QJICKTPOU3SMEPHUTECIIbHBIX

npuOOpoB MarHUTOICKTPHYECKOTO u
JJICKTPOMArHUTHOTO THUIA, NPHUMEHSEMBl B JIaHHOW
pabote?

Uro Ha3pIBAalOT TOKOM TIOJHOTO OTKIOHCHHS H
HaTPsHKCHUEM TIOJTHOTO OTKJIOHCHUSI

ANEKTPOU3MEPUTEIBLHOTO pudopa?

Kakum o0pa3oM BKIIIOYAIOT aMIepMETp U BOJIBTMETD B
NEKTPUYECKYI0 1enb Ul HM3MEpPEeHHs TOoKa H
HanpspkeHus? [IpoeMoHCTpUpyHTe HaBBIKH BKIFOUEHUS
3TUX MPUOOPOB B AJIEKTPUUECKYIO LIEIb.

Yro takoe myHT? J[is 4ero W Kak OH HCHOJIBb3YeTCs?
[IponeMoHCTpUpYIITE NCTIOIB30BAHUE IIYHTA.

Yro Takoe 106aBoYHOE cONpOoTUBIeHUE? [l yero u Kak
OHO UCHOJIb3yeTCs? [IponemoncTpupyiite
UCIOJIb30BaHUE 100ABOUYHOTO COMPOTUBIICHUS.
[IponemoHCTpHpYiTE BO3MOXHOCTH TPUMEHEHHUS CPE/IB
Microsoft Excel (unmm mpyroit cpemsl) misi 06pabOTKH
HKCIEPUMEHTAIBHBIX JAHHBIX.

Kak B manHOW paboTe MUHHUMM3HPYETCS] MOTPEUIHOCTh
AKCIEPUMEHTATBHBIX JaHHBIX?

28 «Ormpenenenre MWHAYKTUBHOCTH KATYIIKA H

MarHUTHOM MPOHUTTACMOCTH (bCpI)OMal“HI/ITHOl" O TCJIa»

1.

Kakue npubopsl npumeHsUIMCh B JaHHOM paboTe uis
OIpeAenusl MapaMeTPOB IOCTOSTHHOTO U IEPEMEHHOIO
TOKa?

[Monyuure  dopmyny  nans  pacdyera  IOJHOTO
COTIPOTUBIICHUS Lenu MIEPEMEHHOTO TOKa,
UCTOJIb3yeMON B JTaHHOW paboTe (MU MpescTaBlIeHHON
MpernojaBaTenem).

Kak onpezensiack MHIYKTUBHOCTh KaTYIIKU B JTAHHOM
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pabore? Kakum ermie crmocoOOM MOXKHO ONPEACIUTh
WHJTYKTUBHOCTB?

4. TlpogeMoOHCTpUpYHTE BOZMOKHOCTh PUMEHEHUS Cpebl

Microsoft Excel (unm nmpyroit cpempr) mist oOpaboTKu
IKCIIEPUMEHTAIBHBIX JTaHHbIX.

2 cemecTp

No 32 «Onpenenenue paanyca KpUBU3HbI JIMH3BI U MOJOCHI

MPOITyCKaHUs CBETO(UIBTPA C TOMOIIIBIO KoJiel HproToHa»

1. Kak oObscHseTcs nosiBiieHue kojer Herotona?

2. Tlonmyuute GopMyibl A pacdyera pajuycoB TEMHBIX U
cBeTIIbIX Kojelr HproToHa.

3. Tlomyuure dopmymny miIsg ONpeAcNieHUs  pajuyca
KPUBU3HBI JIMH3BIL.

4. Kak B maHHOW paboTe MUHUMH3UPYETCS MOTPEIIHOCTh
SKCTIIEPUMEHTAIbHBIX JTAHHBIX ?

Ne 34 «Ompenenenue JIMHBI CBETOBOM BOJHBI H

XapaKTePUCTUK TUPPAKLIMOHHOMN peIeTKN

1. KaxoBbl mapameTpsl U XapaKTEPUCTUKHU JUPPAKITUTOHHOM
peLLeTKH, TPUMEHsIeMOH B 3KcIiepuMeHTe?

2. Tomyunre hopmyny U OnpeaeNeHHs [UTMHBI CBETOBOM
BOJIHBI ITPU AU (pakuy Ha 1U(PAKIIMOHHOMN pelIeTKe.

3. KakoBo mpakTHueckoe NpUMEHEHHE TU(PPAKINOHHBIX
peueTok?

4. Kak B naHHOH paboTe MUHUMH3UPYETCS MOTIPEIIHOCTh
9KCIIEPUMEHTAIBHBIX JAHHBIX?

Ne 35 «OmnpeneneHre KOHIEHTpAlMU pacTBOPOB caxapa U

MMOCTOSIHHOW BpaIeHUs»

1. Ha  ocHOBe  Kakoro  sBJIGHHUA  OIpeaeseTcs
KOHIIGHTpallMsl ~ pacTBOpa  caxapa B JIAaHHOM
JKCIepUMEHTE?

2. TlosicHUTE yCTPOWCTBO M TPWHIMIT JCUCTBHUS TMPU3MBI
Huxons

3. TlosicHuTe  yCTpOWCTBO W  TPUHIMI  JCHUCTBUS
IIOJIyTEHEBOI'0 caxapuMmerpa

4. Kak B naHHOH paboTe MUHUMH3UPYETCS MOTIPEIIHOCTh
9KCIIEPUMEHTAIIBHBIX JAHHBIX?

Ne 36 «CHATHE  BOJBTAMIIEPHBIX  XapaKTEPUCTHUK

(OTO3IEMEHTA U ONPENIETICHNE €T0 YyBCTBUTEILHOCTH

1. Tlpoananu3upyiiTe NOJy4YEHHBIE B JJaOOpaTOpHOii paboTe
BAX

2. Kak ompenensercs mnocrosiHHas Ilnanka B JaHHOM
JKCIEpUMEHTE?

3. Kak B maHHOI paboTe MUHUMH3UPYETCS MOTPEIIHOCTh
9KCIIEPUMEHTAJIbHBIX JaHHBIX?

4. Kak B naHHO paboTe pacCUUTHIBACTCS MOTPEHIHOCTb
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onpezaeneHus nocroaHHou Ilnanka?

5. TlpomeMoHCTpUPYHTE BO3MOKHOCTD IPUMEHECHHSI CPEJIbI
Microsoft Excel (umm mpyroit cpembl) mwist 06pabOTKH
IKCIIEPUMEHTAIBHBIX JIAHHBIX.

Ne 41 «HccnenoBanre BO30YKIESHUS aTOMOB raza»

1. OOBSACHUTE TPHUHIUI ONpeAeNeHUs BO30YKICHHBIX
COCTOSTHUI aTOMOB ra3a B dKCIIEPHUMEHTE?

2. TlosicanuTe mpUHITUI paOOTHI ATIEKTPOHHON JIaMITBI

3. B kakom nuamnazoHe 3JEKTPOMATHUTHBIX BOJH JICKUT
M3JIy4eHHE BO30YKICHHBIX aTOMOB IapoOB pPTYTH U
nouemy?

4., Kak B JMaHHOM SKCIEPHUMEHTE OIpeaesieTcs o0JacTh
JOKQIIM3alUA JJICKTPOHA W KaK TOJyUYCHHBIC JTaHHBIC
COTJIACYIOTCS C TEOPETUYECKUMU MPEAIOChUIKAMH?

Ne 42  «Ompenenenue TIJIaBHBIX KBAHTOBBIX  YHCE

BO30YKJICHHBIX COCTOSIHUI aToMa BOJI0PO/1a»

1. IlosicHure  yCTpOMCTBO ¥  HPUHLUMUI  PpabOTHI
CIIEKTPOCKOIA, UCI0Ib3yEMOr0 B JaHHOW paboTe

2. Tlomyuntre (¢opmyny Ui OINPENENHHUS TIABHBIX

KBAHTOBBIX YHCENl BO30YXJIEHHBIX COCTOSHUI aTroma

BOJIOPOJIa M IPYTUX BOAOPOAOIOJOOHBIX aTOMOB

Uro Ha3bIBaeTCs IpalyupOBOYHBIM I'pauKkom?

4. IlpogeMOHCTpUpPYHTE BO3ZMOKHOCTh IIPUMEHEHUS CpEebl
Microsoft Excel (unmm mpyro#t cpempl) st 00pabOTKH
SKCIIEPUMEHTAJIbHBIX JaHHBIX

w

Ne 51  «3ydyeHue 3aKkOHOMEPHOCTEH O-pacraja

1. Yto Takoe aKTUBHOCTh PAJAMOAKTHUBHOIO 3JIEMEHTA, €€

BBIUYHCIICHUE U €AUMHUIIBI U3MEPEHHUS.

B uem cocrour 3akoH I'eiirepa - Herromna?

Kak oLeHuTh 3HEpIuIo o - YaCTHUIIbI?

4. VYcrpoilctBO W OpuHOMI — paboTBl  CYETYHKA
I'eitrepa-Mrosuiepa.

5. IIpogemMoHCTpHpyHTE BO3MOKHOCTb IPUMEHEHHUS CPEIb
Microsoft Excel (unm nmpyroit cpempr) mist o0pabOTKH
9KCIIEPUMEHTAIBHBIX TaHHBIX

wmn

Ne 53 «Omnpenenenne MakCUMaIbHOM SHEPTUU -4acTHUI] U
uaeHTH(OUKAIMS PaIHMOaKTUBHBIX TPEIapaTOBy
1. Kakue m3BecTHBI pazHOBUAHOCTH Oera-pacmana? Kakas
U3 HUX UCCIICYETCS B JAHHOM KCIIEPUMEHTE?
2. B kakux nuana3zoHax HaXOISATCS MEPUOJIbI OTypacaia
W SHepruu Oeta- pacrajia MPUPOIHBIX PaJUOHYKIHIOB?
3. KakoBbl OCHOBHBIE OCOOCHHOCTHM B3aWMOJICHCTBHS
OeTa-4acTuIl C BEIIECTBOM?
[IponemMoHCTpUpPYHTE BO3MOXKHOCTH — NPHUMEHEHUS
cpenst Microsoft Excel (wnu mpyroii cpenst) st 00paboTKu
OKCIIEPUMEHTAIBHBIX JJAHHBIX
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OIIK-1.3 Pemaer  mmxenepHeie [ [IpmMepHBIi MepedeHb MPAKTHYECKUX 3aJaHu i
3aJa4u C IIOMOIIBIO 1 ceMeCTp
MaAaTEMATHYCCKOI'O
anmapara BeKTOpHOM 3apnanme 1.Touka JBHXKETCS B IUIOCKOCTH X0y TIO
anreGpel, 3aKOHY: x=-2t;y=4t(l—t). Halitu ypaBHenme TpaexTopun
AHAJIUTHYCCKON .
S ; 31 = f(X) u u300pa3uth ee rpaduuecKu; BEKTOP CKOPOCTH
MaTeMaTHIECKOTO V u yckopeHuss @& B 3aBUCHMOCTH OT BPEMCHH; MOMEHT
aHajn3a

BpPEMEHH ty, B KOTOPBIl BEKTOP YCKOPEHHsI @ COCTaBISICT
yron m/4 ¢ Bektopom ckopocti V . Otser: y=—x>—2X
V =-2 +4(1-2t)j, a=-8j, 1c=0,75cC.

3aganue 2. Teno Bpamaercs BOKPYI HENOABM)KHOMN
OCH 110 3aKOHY ¢=2+4-t—2-t*. Haiitu: 1) cpennee 3Hauenue

YIIIOBOH CKOPOCTH () 3a IIPOMEKYTOK BpeMeHH OT t=0 10

OCTaHOBKH; 2) YITIOBYIO CKOPOCTh T€Jla B MOMEHT BPEMEHU
t=0,25 c; 3) HOpMaJIbHOE YCKOPEHUE TOYKH, HAXOIAIICHCS
Ha PAacCTOSIHMM 1 M OT OCH BpalleHUS B TOT K€ MOMEHT
Bpemenn. OTBet: 2paz/c; 3 pan/c; 9 m/c?.

3aganme 3. Illap maccoit my=4kr JIBHXKETCA CO
CKOPOCTBIO V1=5 M/C U CTAJIKMBACTCS C IMApOM Maccod mjy
=6 Kr, KOTOPBIA ABIXKETCS €My HaBCTPEUYy CO CKOPOCTHIO
V=2 m/c. OnpeienuTe CKOPOCTH MIAPOB MOCIIe yaapa. Y aap
CUUTATh a0CONIOTHO YIPYTUM, MPSIMBIM H IEHTPATbHBIM.
Orser: 3.4 Mm/c, 3,6 M/c.

3ananme 4. Bay B BU/ie CIJIONIHOTO HMJIMHAPA MacCOU
mM;=10 Kr Haca)keH Ha TOPU30HTAIBHYIO Ochb. Ha nuaunap
HaMOTaH IIHYpP, K CBOOOTHOMY KOHITY KOTOPOT'O MOIBEIICHA
rupst Maccoil my=2 kr. C KakuM yCKOpEeHHeM Oyner
OIYCKaThCsl THPSA, €CIH €€ MPEAOCTaBUTh camoil cebe?
Ortser: 2,8 M/c?,

3apanme 5. Omnpenenuts MNepuoi, 4YacToTy H
HavyalnpHyto (a3y KoseGaHUN TOUYKH, MABIXKYIIEWHCS IO
YPAaBHEHHUIO: x=A-sino(t+7) T ©=2,5T c'l, 1=0,4 ¢,A=0,02
M. KakoBa ckopocTs Touku B MOMeHT Bpemenu 0,8 c. OTBer:
T=0,8¢; v=1,25 ¢*; V=0,157 m/c.

3aganue 6. Toueunsie 3apsinel q1=10 HKI 1 q2=-20
HKn Haxonsarcs B Bo3ayxe Ha pacctosHuu 10 cM npyr ot
npyra. OmnpenenuTh HANPSKEHHOCTh TOJISI B TOYKE A,
yIaJICHHOM Ha paccTosiHUE 6 CM OT MEepBOro M Ha 8 CM OT
Broporo. Kak u3MEHHWTCS TMOTEHIHATbHAS JHEPTUS
B3aMMOJCICTBUS 3apsI/IOB, €CIIH MIEPEMECTUTH BTOPOM 3apsij
B 9Ty Touky? Kakyo [j1s1 7TOro Hy>)KHO COBEPIIUTH padoTy?
Otsert: 37,6 kB/™M; 12 MxJ[x.

3ananme 7. Tpu MIIOCKKX BO3QYIIHBIX KOHJIEHCATOpA
¢ emroctamu Ci=1,5mMx®d, C,=7 wMr®d, Cz=2 MkD
COCIMHEHBI  TOCJIEAOBATEIbHO W TNPUCOEAUMHEHBI K
HUCTOYHUKY TOKa. [Ipu 3TOM 3apsig BTOpOro KOHAEHcCATopa
pasen 14-10™ K. a) Haiitu sHepruto 1o Garapen. 6) He
OTKJIOYasi MCTOYHHMKA TOKa OT OaTapeu KOHJEHCATOPOB,
pa3IBUTAIOT TIJTACTUHBI TPETHETO KOHJIEHCATOPA,
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yBEJIMUMBasi PAacCTOSHUE MEXAYy HUMU B 2 pasa. Haiitu
M3MEHEHHE eMKOCTH U 3apsaa Oatapen. Otset: 490 m/Ixk,
0,21 mx®d, 0,4 mKi1.

3ananme 8. JIea snementa (€1 = 1,2 B, r1 = 0,1 Om, &
=09 B, r, = 0,3 OM) coeauHeHb OJHOUMCHHBIMH
nositocamu. CorpotusieHue R coeiMHUTENbHBIX IPOBOIOB
paBHo 0,2 Om. Onpenenuth cuily Toka B uenu [ u
Pa3HOCTb MOTEHLMAJIOB HAa 3aXUMaX Ka)XJ0ro MCTOYHMKA.
Otset: 0,5 A; 1,15 B; 1,05 B.

3ananue 9. Kpyrosoii Butok paauycom R=15,0 cm
pacrmojyoKeH  OTHOCHUTEIbHO  OECKOHEYHO  JJIMHHOTO
IIPpOBOJIa TaK, YTO €ro IJIOCKOCTh IapajljielibHa MPOBOLY.
[lepnieniuKkynsip, BOCCTAHOBICHHBIA HA MPOBOJ M3 LEHTPA
BUTKA, SIBJIIETCS HOPMAJIBIO K IUTIOCKOCTH BUTKA. Cuiia Toka
B mnpoBoje [1=5A, cuima Toka B BUTKE TOKM [r=1A.
Paccrosinne ot uentpa BUTKa 10 mnpooma d=20 cwm.
Ompenenure MarHUTHYIO HMHAYKIIMIO B IIEHTPE BHTKA.
OrtBet: Bo=6,5MmkTmn.

3aganue 10. IlpoBopsiiuii MJIOCKUH  KOHTYP,
uMmerouit  Gopmy okpyxkHocTH pamuyca r = 0,05 m
MOMENIEH B OJHOPOAHOE MArHUTHOE IOJI€ TaK, YTO JIMHUU
MarHuTHON WHIYKIUH oJIs HaIpPaBIICHBI
MEPIEeHIUKYJIAPHO IUIOCKOCTH KOHTYypa. CompoTuBieHHE
koHTypa R = 5 OM. MaruutHasg MHIYKIUS MEHSETCS II0
3akony B = kt, rme k = 0,2 Tn/c. Onpenenure: a) 3.1.C.
WHIYKIIMA, BO3HHUKAIOUIYIO B 3TOM KOHType; 0) cuiy
WHIYKIIMOHHOTO TOKa; B) 3apsAJ]l, KOTOPBIH MPOTEYET IO
KOHTYpY 3a NepBble 5 CeKyHJ u3MeHeHus nons. Oteer: 1,6
MB; 0,3 MA; 1,6 MKi.

3apanue 11. Karymka HamMoTaHa MEIHBIM POBOJOM
muametpom d=0,2 MM ¢ obOmieit amuHou =314 M u umeer
nHayktuBHocTs [=0,5 I'm. Omnpenenuts conpoTHBIEHHE
KaTymku: 1) B IeNM NOCTOSHHOIO TOKa; 2) B LENu
nepeMeHHoro Toka ¢ yactoroit v=50 I'u. Oteet: R=160 Om;
R=224 Owm.

2 cemecTp

3aganme 12. B onwiTe FOHTaA CcTEKIAHHAS IUIACTHHKA
TOJIIMHON B 2 CM TMOMENIAETCAd Ha MYTH OJHOr0 U3
UHTEpPEepUpyIOIMX Tydyell NeprneHauKyIspHo nydy. Ha
CKOJBKO MOTYT OTJIWYAaThCA JAPYr OT Jpyra 3HauYeHUs
MOKAa3aTelsl MPEJIOMIICHUS B Pa3IUYHBIX MECTaX MIACTUHKH,
9TOOBI H3MEHEHHE PA3HOCTH X012 OT TOM HEOTHOPOTHOCTH
He npesbimano 1 Mmxm? OTBeT: A<n=5-10"

3aganue 13. Ily4yok Oenoro cBera majgaeT HOpMaiabHO
K MMOBEPXHOCTU CTEKJIIHHOW IUTACTUHKHM ToimuHo d=0,5
MKM, Haxojsmiecs: B Bo3ayxe. [lokazaTenp mpenoMiieHus
CTEKJIa n=1,5. B pe3yabTare uHTepdepeHun
WHTEHCUBHOCTHh HEKOTOPBIX BOJIH, JJIMHBI KOTOPHIX JIEKAT B
npenenax BuauMoro cmektpa (ot 400 mo 700 HM),
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yCUJIMBaeTCcsl npu oTpaxkeHuu. OmnpeaenuTte ATUHBI TUX
BosH. OtBet: 0,6 Mkm4 0,43 MKM.

3ananue 14. Ilnockas BomHa (A=0,5MkM) magaet
HOpMaJdbHO Ha auadparMy C KPYIJIbIM OTBEPCTHEM
nuamerpom 1,0 cMm. Ha kakoM paccTosiHuu OT OTBEpCTUS Ha
€ro OCH JOJDKHA HAaXOJUTHCS TOYKA HAOIIOIECHMS, YTOOBI
OTBepCTHE OTKpbIBaO: 1) onHy 300y Dpenernto; 2) 1Be 30HbI
@penens? Otser: 50; 25 M.

3ananue 15. Halitu HanOOMbIIUN MOPSAIOK CIIEKTpa
JUTSE 5KeTITOW IMHUY HATPUS C ITTMHON BOJTHBI A=589 HM, ecin
nocTostHHAsT AUQPaKoHHON permeTkn d=2MKM. CKOJIBKO
BCEr0 MaKCUMYMOB JaeT 3Ta pemierka? [loa kakum yriiom ¢
HabOmonaercs nociaennuit makcumym? OtBert: 3; 7; 62°.

3aganue 16. /IBa mossipuzaropa pacroiOKEHbI Tak,
YTO Yrojd MEXKAY HMX IUIOCKOCTSIMH IPOIYCKaHUSl pPaBeH
25°, Onpenenutb, BO CKOIBKO pa3  yYMEHBUIUTCS
WHTEHCUBHOCTh €CTECTBEHHOTO CBETA MPU MPOXOKICHUU:
1) yepe3 onmuuH (TepBBIH) moJsApU3aTOp, 2) depe3 oba
noyisipusaropa.  Koadduiuent mnoriomenns cBeTa B
nojsipuzatope pasen 0,08. Otset: 2,17; 2,88.

3aganue 17. UepHoe teno umeer remneparypy 3 kK.
[Ipn oxnakaeHWH Tena ATUHA BOJIHBI, MPUXOAAIIASACA Ha
MaKCHMYM H3JTy4aTeIbHON CITIOCOOHOCTH, U3MEHUIIACh Ha 8
MKM. Jlo Kakoii TemmepaTypsl oxJaamioch Teno? OTBeT:
323K.

3ananme 18. VY3kMil mMydyoK MOHOXPOMATHYECKOTO
PEHTI€HOBCKOTO H3JIYYeHHS] TaJaeT Ha pPacCEUBaIOIIee
BemectBo. Ilpm  »TOM  1nMHAa  BOJHBI  M3JIY4YEHUS,
paccesiroro mo yraamu 60° u 120°, ormrgarorest apyr ot
apyra B 2 pasza. Cuuras, 4TO paccessHue NMPOUCXOIUT Ha
CBOOOJTHBIX DJIEKTPOHAX, HANTH JJIMHY BOJHBI MaIArOIIETO
n3nydenus. Oteer: 1,2 M.

3aganme 19. Kpacnas rpanuna ¢oroaddexra s
HEKOoToporo Mmertaimna paBHa 275 Hm. Haiitu: 1) paGoty
BBIXOJIa DJIEKTPOHA W3 ITOr0 MeTajlia, 2) MaKCUMalIbHYIO
CKOPOCTb JJIEKTPOHOB, BBIPBIBAEMBIX M3 AITOr0 MeTajuia
ceetoM ¢ uuHOM BoaH 180 HM, 3) MakcuMalbHYIO
KMHETUYECKYIO SHEPIUIO ATHX 3JeKTpoHOB. OTBeT: 4,523B;
9,1-10° m/c; 2,383B.

3aganue 20. DnekTpoH o00IagaeT KUHETHYECKOH
sHeprueit 30 »B. Omnpenenutb neOpONIEBCKYIO MJIUHY
BOJIHBI AJIEKTpOHA. BO CKONBKO pa3 M3MEHMTCS 3Ta JJIMHA
BOJIHBI, €CJIM KMHETUYECKasi SHEprusi yMeHbIuTcs Ha 20%?
Otger: 2,2:10"%wm; 1,12.

3apnanme 21. [Ipu nBMKEHUH YacCTULBI BIOJb OCH X
CKOpPOCTh €€ MOXET OBITh ompejelieHa C TOYHOCTHIO
(ommbko#) mo 1 cm/c. HailTu HeompeaeneHHOCTh
KOOpJWHATHI, €CIIM YacTUlled sBIseTcs: 1) 3MeKTpoH, 2)
npobunka maccou 0,1r. Otet: 0,01m; 1028w,

3agaume 22. Yactuma HaAXOOUTCI B OECKOHEYHO




Kon
WHUKATOpa

Nupukarop
OCTHIKEHUSI
KOMIIETEHI[UHA

O1ieHOUHBIE CPENCTBA

TyOOKOM OJTHOMEPHOM HOTEHIINAILHON uMest
MUHMMaJIbHYIO  3Hepruto.  Kaxosa BEPOSITHOCTD
OOHapy)XCHHSI YacTUIIBl B CpemHer TpeTu sMbl? OTBeT:
0,6009.

3aganue 23. OnpenenuTe  JJIMHY  BOJIHBI,
COOTBETCTBYIOIYIO TpeThel uHuu cepuu banbmepa: 1) B
CIEKTpe M3Jy4eHHH BoJopona, 2) B crmekTpe usnydeHus
noHa renud. Orset: 434um, 109HM.

3apanme 24. Onpenenute nepuoj mojiypacnaga M

HaYaIbHYH0 aKTUBHOCTh BHCMYTA yBi, €CIIH M3BECTHO,

9TO BHCMYT Maccoii m = 1 r, BeiGpaceiBaer 4,5810% f —
gactull 3a 1 cekyHay. Bo ckoibko pa3 u3MEHHTCS
aKTUBHOCTH 3a Mecsn? OTBet: 5 cyTok; 64 pasa.

3aganue 25. Snpo Oepwnus-7 S-paauoakTUBHO IO
cxeme K-3axBara. 3anucats peakuuto. Kakue yactuipl npu
3TOM 00pa3zoBaIKCh?

3ananme 26. Briuucauts B a.e.M. Maccy saapa °c, y
KOTOPOT'0 3HEPTHUs CBSI3U HAa OJAMH HYKJIOH paBHO 6,04 M»3B.
Ortser: 10,0135 a.e.m.

3aganue 27. ConHeuyHas IOCTOsSHHAs s 3eMiH
(PHEprus COJHEYHOTO M3JIYYEHHS, MAJIAIOLIEr0 B CAHHHILY
BPEMEHM HA E€IWHUILY IUIOMIATd B MEPHEHIUKYISIPHOM
HampaBiieHuu) pasHa 1370 [[)K/C~M2. Onupasice Ha 3Ty
BEJIMYUHY, HAWJIUTE, CKOJIBKO TI0 MacCe BOJOPOa BHITOPAET
€XKECEeKyHIHO BHYTPU COJHIA, €CIM H3BECTHO, 4TO
WCTOYHUKOM HHEPTUU COJHIA SIBIISIETCSA CHHTE3 YEThIPEX
snep BoAopoaa ¢ odpasoBanueM siapa renus-4. Oreer: 630
MJTH.T/C.

OIlK-1.4

Pemraer
TEOPETHUYECKHE
3aJadd B 00JacTH
TEIIOTEXHUKH,
FI/II[paBJ'II/IKI/I,
TeIIOMaccooOMeHa,
HCIIOJIb3YsI
(byHIaMeHTaJIbHbIC
3HAHUS

3aganume 1. Haiinure nns razooOpa3Horo asora
TeMIIeparypy, pu KOTOpoi ckopocTsM Mojekyn vi = 300
M/c u vz = 600 M/C COOTBETCTBYIOT OJMHAKOBHIC 3HAUCHUS
¢bynkumu  pacnpenenenus Makcema  f(V).  Ortser:

- MO V) g
4k In(v, 1V,)

3ananmue 2. MeanbHblii 1ByXaTOMHBIN ra3 00eMoM 5
n u gasnenmem 10° Tla U30XOpUYECKU Harpeiu, B
pe3ysIbTaTe 4Yero CpeAHsss KUHETHYeCKas DHHEPIrHsl €ro
Monekyn yBenuuuiack ot 0,0796 3B nmo 0,0923 5B. Ha
CKOJIBKO TIpM O3TOM M3MEHUThCSA JaBieHHe raza? B
JNalbHEWIIeM Tra3  HM30TePMHMUYECKH  pacllupuid  J0
HavajbHOTo jAaBieHusa. Ompenenute oObeM raza B KOHIIE
npouecca. Oret: yBenuuutcs Ha 0,16 MIla; 5,8 1.

3ananue 3. Omnpenenure KOA(PPUIMEHT
TEIUIONPOBOAHOCTH A a30Ta, e€clu  KO3(PPHUIMEHT
JUHAMHYECKOM BSI3KOCTH T JJIS HETO NPHU TEX K€ YCIOBMSX
pasen 10 mxIla-c. OtBet: A=7,42 MmB1/™m"K.

3apanme 4. 12 r a30Ta HaAXOAATCS B 3aKPBITOM COCY/IE
obvemoMm 2 11 mipu temmeparype 10°C. Ilocne marpeBanus
JABICHUE B COCYJE€ CTall0 DPAaBHO 104MM.pT.CT. Kaxoe
KOJIMYECTBO TeIula ObUIO COOONIEHO razy Npu HarpeBaHuu?
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Orser: 4,1- 10° JIx.

3aganue S. Cmewmanu Body Maccoll Mi=5Kr mnpu
temneparype T;=280 K ¢ Bomoil mMaccoii My=8kr mnpu
temneparype Tp =350 K. Haiitu: 1) remnepatypy 6 cmecu;
2) wu3MeHeHHe AS DHTPONUH, TNPOUCXONAIIEE TIPH
cmemmBanun. Otset: 323 K; 0,3 x/Ix/K.




