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1 Iles1u ocBOEHUSI I CHUTLTHHBI (MOLYJI51)

[TonydeHnue cTyaeHTaMH OCHOBOIOJATalONIUX MPEACTaBICHUH O (QyHAaMEHTaIhbHOM
CTPOCHHM MaTepuh M (U3NYECKUX NPUHLUINAX, JIeKAIUX B OCHOBE COBPEMEHHOM
€CTECTBCHHOHAYYHOW KapTHHBI MHpa; (GopMHpoBaHHWE y CTYIACHTOB COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'O0 MHPOBO33PEHHMSI; Pa3BUTHE HAyYHOTO MBIIUICHUS M paclldpeHHe
HAyYHO-TEXHHYECKOTO KPYro3opa; OBJIAJICHUE OCHOBHBIMH (DU3MYECKHMMH KaTErOpHsIMH,
HNOHATUSMH M (yHIaMEHTAIbHBIMU (PU3MUECKUMU 3aKOHAMH; MOJIyY€HUE MPEACTaBICHUN O
(dyHIaMEHTAIBHBIX KOHIICTIIIHSIX COBPEMEHHOT'O €CTECTBO3HAHUS KaK Pe3yIbTaTa UCTOPHUIECKOTO
mpolecca; OBIAJCHHE MPUEMaMH M METOAaMH PEIICHHS KOHKPETHBIX 3ajad U3 Pa3IuYHbIX
oOmacteil (M3MKH, YMEHHUS BBIICTUTh KOHKPETHOE (pU3MUEcKOe CoAep)KaHHE B MPHKIATHBIX
3ajavyax Oyaymed nmpodeccHOoHANbHON NesTeNbHOCTH;, (OPMHpPOBAHUE HABBIKOB MPOBEACHUS
(U3UYECKOTr0 HSKCIEPHUMEHTa, TIO3BOJIIONIMX WM BIOCIEACTBHM OBJIQJECTh KOMIUIEKCOM
koMrieTeHnmi, mnpeaycMorpeHHsix PI'OC BO mno wnampaiaenuto mnoxarotoBku 08.03.01
«CTDOUTENHCTBOY.

2 MecTo THCHHIIMHBI (MOYJISAA) B CTPYKTYpPe 00pa30oBaTe/IbHOI MporpaMMal

Juctummaa @u3nka BXOIUT B 0053aTEIBHYIO YacTh Y4eOHOTO TIaHa 00pa30BaTeIbHOM
POTPaMMBIL.

JUia  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAaHUS  (YMEHMs,  BJaJEHUs),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTE U3yUEHUS TUCIUILINH/ PAKTUK:

Hucuunnuna «®Pusuka» Oazupyercs Ha E€CTECTBEHHOHAYYHBIX  JUCIHUILIMHAX:
MaTeMaTHKa, GU3NKa, XUMHUS B 00bEME CpeTHEH IIIKOIbI.

3nanus (YMEHHs, BIAJICHUS), TOTyYCHHbIE NMPH M3YyYCHUU TAHHOMW NUCIMILIMHBI OyIyT
HEOOXOIUMBI 17151 U3YUCHUSI JUCIUILITNH/TIPAKTHK:

ConpoTHBIIeHHE MaTEPHATIOB

CrpourenbHas (pusnka

CrtpourenbHas MEXaHHUKa

NnxeHepHble CUCTEMBI U 000pyI0BaHHE 3JaHUIN

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHUILINHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThI 00y4YeHH s

B pesynbrate ocBoeHMs AMCUMIUIMHBI (Moayins) «®usuka» oOyuarouiuiics AOKEH
007a/1aTh CIEAYIOUMMU KOMIIETEHIIUSIMU:

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

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

OIIK-1.1 Omnpenensier XapakTepUCTUKH (PU3NYECKOTO M XMMHUYECKOTO Ipolecca
(sIBIEHHUS), XapaKTEPHOTO JIsl 00bEKTOB NPOPECCHOHATBHOMN AEATEIbHOCTH,
Ha OCHOBE TEOPETUUYECKUX U DKCIIEPUMEHTAIIBHBIX UCCIIE0BAaHUN

OIlK-1.2 Hcnons3yeT TeopeTHdyecKue OCHOBBI TEXHUYECKHUX HAYK JUIsI TPUMEHEHUs
MHHOBAIIMOHHBIX TEXHOJIOTHH Ha peaJIbHBIX CTPOUTEIBHBIX 0OBEKTOB

OIIK-1.3 Pemraer wmHXeHepHbIE 3a7aud C TOMOIIBIO MaTeMaTHYECKOro ammapara
BEKTOPHOW anreOphl, aHAIUTHYECKOM TEeOMETpUHM U MaTeMaTHYeCKOTro
aHaJIN3a




4. CTpyKTYpa, 00bEM U coiep:kaHue TUCIHUIINHBI (MOIYJIs)
OO0mmast TpyI0eMKOCTh AUCIHILTAHBI COCTABISACT 7/ 3a4eTHBIX eAUHHI] 252 akaj. 9acoB, B TOM

qHUCIIe:

— KOHTaKTHas padora — 163,9 akax. yacos:
—aynuTtopHas — 158 akan. yacos;

— BHeayIuTOpHas — 5,9 akaj. 4acos;

— camocTosTeapHas padoTta — 52,4 akaj. 4acos;

— B (hopMe npakTudeckoit moaroroBku — 0 akaj. gac;
— MOJTOTOBKA K DK3amMeHy — 35,7 akaj. Jac

<DopMa aTTeCTaluu - 3a4€T, 9K3aMCH

AynutopHas s s
o | KoHTaKTHAA pabora E OE dopma TeKyLero
Paznen/ Tema § (B axaz. acax) E B Buzn . KOHTpOILA Kon
N — : & O |CaMOCTOATENLHOM yCIEBACMOCTH M |\ o o o
O g £ paboThI IPOMEKYTOUHON
Tlek. mab. | mpaxT. =9 aTTeCTaluH
3aH. 3aH. | QO &
1. duznueckne OCHOBBI
MEXaHUKH
MIOJTOTOBKA K
IPaKTUYECKOMY
3aHSTHIO;
BBIIIOJIHEHUE
MIPAaKTHIECKUX
11 Kunemaruka pabor (MA3); 1POBEpKa OIIK-1.1,
MOCTYMATEIBHOTO " 2 2 1 | camocrosrenmsroe | HAMBHAYATEHRIX OIIK-1.2,
. 3amad;
BpALATENbHOTO ABHKCHHS u3y4yeHHe yueOHon ) OIIK-1.3
. cemuHap Ne 1;
1 HayIHOU
JIMTEPATYPhI B TOM
qucie
JIEKTPOHHBIX
pecypcoB.
1 MIOJTOTOBKA K
nabopaTopHOMY,
CEeMUHApCKOMY U
HPaKTUYECKOMY
3aHSTHIO; poBepKa
BBITIOJIHCHUE WUHUBUYaTbHBIX
1.2 JnHamuka TIPaKTUIECKUAX 3aJa4; OIIK-1.1,
MOCTYNaTeIbHOTO u 2 4/2,611 2 1 padot (MA3); 3amuTa OIlK-1.2,
BPAIIATEIbHOTO [IBIKECHUS caMoCTOsITeNbHOE |  J1abOpaTOPHBIX OIIK-1.3
n3ydeHue yueOHoH padot Ne 4;
U Hay4yHOU cemunap Ne 2;
JIUTEPATyphl B TOM
qucIe
NMEKTPOHHBIX
pecypcos.




HOATI0OTOBKA K

pecypcoB.

nabopaTopHOMY,
CEMHMHApPCKOMY U
IIPAaKTHYECKOMY
3aHATHIO; IIpOBEpKa
BBITIOJTHEHNE MHIUBHAYaIbHBIX
1.3 3aKomb coxpancHus B NIPaKTUYECKUX 3aJ1au; OIIK-1.1,
4 6/31 2/11 2 padot (MA3); 3almTa OIlK-1.2,
MEXaHHUKe N
caMocCTosITeNbHOE |  J1abopaTOpHOH OIIK-1.3
u3yueHue yueOHoi|  pabotsr Ne 1;
Y HayYHOU cemuHap Ne 3;
JUTEPATyphl B TOM
qucie
3JIEKTPOHHBIX
pecypcos.
MIOJTOTOBKA K
1a60paTOpHOMY,
CEeMUHapCKOMY U
MIPAKTUYECKOMY
3aHSTHIO; IIpoBEpKa
BBINOJIHEHNE WHUBUAYaTbHBIX
14 MexaIecKie MIPAKTUYECKUX 3a71a4; OIIK-1.1,
2 4/11 1 1 pabor (MA3); 3aIMTa OIIK-1.2,
KoJIe0aHuUs U BOJIHBI
CaMOCTOSITENIbHOE |  71ab0paTOPHBIX OIlK-1.3
u3ydeHue yueOHoi| pabot Ne 5, 7;
Y HAyYHOU cemuHap Ne 4;
JUTEPATYPHl B TOM
qucie
3JIEKTPOHHBIX
pecypcos.
MOJrOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY U
MIPAaKTHYECKOMY IIpoBepKa
3aHATHIO; WHUBUAYaIbHBIX
BBITIOJTHEHNE 3amad;
15 O — MIPAKTHUECKUX OTYET O OIIK-1.1,
2 7/ | 2,1 padot (M3); BBITIOJIHEHUN OIlK-1.2,
MeXaHHKa -
CaMOCTOSITENILHOE BUPTYaJIbHOU OIIK-1.3
n3ydyeHue yueOHol| mabopaTopHBIX
U Hay4yHOH pabotsr Ne 1;
muTepaTypsl B ToM| cemmHap Ne 5;
qHCIIe
NEKTPOHHBIX
pecypcos.
Hroro no pazneny 12 | 14/6,61| 821 | 7,1
2. Crarucruueckas (usuka u
TEPMOANHAMHKA
MOJrOTOBKA K
nabopaTopHOMY,
CEeMUHApCKOMY U
MPaKTUYECKOMY
3aHATHIO; IpoBepKa
BBINOJIHCHHE HUHIUBUIYATbHBIX
21 Cratucrieckas TIPaKTUIECKAX 3aj1ad; OIIK-1.1,
1 2 4/11 2/11 2 pa6ot (M3); 3alura OIIK-1.2,
¢dusuxa .
camMocCTosATeNIbHOE | J1abopaTopHOi OIIK-1.3
u3ydeHue yueOHoi| paborsr Ne 11;
7 HayYHOU cemuHap Ne 6;
JUTEPATYPHI B TOM
qucie
IJIEKTPOHHBIX




2.2 TepMmouHaMuKa

4211

2/11

MOJrOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY H

IIPAaKTHYECKOMY
3aHSTHIO;
BBITIOJTHEHNE
MPaKTHICCKUX
padot (MA3);
CaMOCTOSTENEHOE
n3yueHHe y4eOHOMH
Y Hay4HOU
JUTEPATyphl B TOM
qucie
JNEKTPOHHBIX
pecypcos.

IIpOBEpKa
HMHIWBHIYaIbHBIX
3aj1ad;
3aIUTa
1abopaToOpHOI
paboter Ne 14;
cemuHap Ne 7;

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

8/3U

4/21

Uroro mo pazneny

3. BHCKTpI/I‘IeCTBO U Mara€Tusm

3.1 DrekrpocraTuueckoe
oje B BakyyMe U B
BEIIIECTBE

4/11

2/11

IOJTOTOBKA K
nabopaTopHOMY,
CEeMUHAPCKOMY U
MIPaKTHYECKOMY
3aHATHUIO;
BBITIOJTHEHNE
NPaKTUYECKUX
padot (M13);
caMmocTosiTenbHoe | 11ab
H3y4YeHHne yueOHon
U Hay4yHOH
JUTEPATyPhl B TOM
qHCIIe
NIEKTPOHHBIX
pecypcos.

HpOBEpKa
MHAUBUYaIbHBIX

3amuTa

paboter Ne 21;
cemuHap Ne 8;

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

3ajaq,

OpaTOpHOU

3.2 TlocTostHHBIH
JIEKTPAUUECKHHN TOK

421

2/11

HOArOTOBKA K
nabopaTopHOMY,
CEeMUHApCKOMY U
IPaKTUYECKOMY
3aHSTHIO;
BBIMIOJIHEHUE
MIPaKTHIECKUX
padot (MA3);
CaMOCTOSITETTbEHOE
u3y4yeHHne yueOHon
W1 Hay4HOU
JUTEPATYPHI B TOM
qucie
JIEKTPOHHBIX
pecypcoB.

HHANBUAYAJIbHBIX

nmabopatopHOit
paboTsr Ne 24,
cemuHap Ne 9;

MIpOBEpKa

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

3a1ad4;
3amuTa

3.3 MaraurocraTuuecKkoe
moje B BakyymMe H B

BCIICCTBEC

MIOJTOTOBKA K
CEeMUHAPCKOMY U
MIPaKTHYECKOMY
3aHSTHIO;
BBINOJIHEHNE
MPaKTHYECKUX
pabot (M13);
CaMOCTOSITETbHOE
n3ydeHue y4eOHoH
U Hay4yHOU
JIUTEPATyPhl B TOM
qucIe
INMEKTPOHHBIX

pecypcoB.

UHIANBUAYAJIbHBIX

cemunap Ne 10;

IpoBepKa OIK-1.1
OIIK-1.2,

3anatd, OIIK-1.3




HOATI0OTOBKA K

nabopaTopHOMY,
CEeMUHAPCKOMY U
IIPAaKTHYECKOMY
3aHSTHIO; poBepKa
3.4  DnexkrpoMarHuTHas BBITIOJTHEHNE MHIUBHAYaIbHBIX
WHAYKIHS. NIPaKTUYECKUX 3aJ1au; OIIK-1.1,
ONeKTpOMarHUTHbIC 6 6/31 1 2 padot (MA3); 3almTa OIlK-1.2,
konebanus. IlepeMeHHbIH caMoCTOsITeNbHOE |  J1a0OpPaTOPHBIX OIIK-1.3
JNEKTPUICCKUN TOK usyueHue ydeOHoi| pabot Ne 27, 28;
Y Hay4HOU cemunap Ne 11;
JUTEPATyphl B TOM
qucie
JNEKTPOHHBIX
pecypcos.
HUroro no pazaeny 18 14/611 | 6/21 5
Hroro 3a cemecTp 36 |36/15,61| 18/6H1 | 16,1 3a4éT
4. Onrtuka
MIOJTOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
IPaKTUIECKOMY
3aHSTHIO; fposepia
WHUBUAAYaTbHBIX
BBITIOJTHEHUE .
4.1 BomHoBag  OITHKA MIPAKTUYECKUX 3anat, OIIK-1.1,
(uTepdepenus, 8 | 411 [42,6U| 10 | paGor (MII3); SatTa OIK-1.2,
71a00PaTOPHBIX
TUPPAKIS, TTOISPU3ALIHS) CaMOCTOSTENbHOE pator Ne 32, 34, OIlK-1.3
U3y4YCHHE yqe§Hon 35:
1 HayaHOH cemuHap Ne 12;
JIUTEPATypPhl B TOM
qucie
INMEKTPOHHBIX
pecypcos.
HOJrOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY U
MIPaKTHYECKOMY
3aHATHIO; HpOBEpKa
BBITIOJTHEHNE WHIUBHIYaTbHBIX
MIPAKTHUECKUX 3aJ1a4; OIIK-1.1,
4.2 KBaHTOBasI ONTHKA 6 321 2/11 6 padot (M3); 3aImra OIIK-1.2,
caMocTosiTeNbHOE |  J1abopaTopHOH OIIK-1.3
n3yueHue yueOHoi| pabotsl Ne 36;
U Hay4yHOH cemunap Ne 12;
JUTEPATyPHl B TOM
qucie
NEKTPOHHBIX
pecypcos.
Wroro no pazneny 14 731 | 6/3,61| 16

5. ®usuka aroma




HOATI0OTOBKA K

nabopaTopHOMY,
CEeMUHAPCKOMY U
IIPAaKTHYECKOMY
3aHSTHIO; poBepKa
BBITIOJTHEHNE MHIUBHAYaIbHBIX
NIPaKTUYECKUX 3aJ1au; OIIK-1.1,
5.1 ®usuka aroma 2 6 3/11 421 4 padot (MA3); 3almTa OIlK-1.2,
caMoCTOsITeNbHOE |  J1a0OpPaTOPHBIX OIIK-1.3
u3yueHue ydeOHoi| pabot Ne 41, 42;
Y Hay4HOU cemuHap Ne 13;
JUTEPATyphl B TOM
qucie
JNEKTPOHHBIX
pecypcos.
Hroro no pazzpery 6 3/11 4/21 4
6. ®usumka TBEpAOrO TeENA.
OJeMEHTBI KBAaHTOBOH (pu3uKu
MIOJTOTOBKA K
nabopaTopHOMY,
CEMHUHAPCKOMY;
BBITIOJTHEHUE IpoBepKa
MPaKTHYECKUX | MHAWBUIYaTbHBIX
6.1 ®wusuka TBEpIOrO pador (MA3); 3aJ1au; OIIK-1.1,
Tela. DnemeHtsl| 2 6 3/11 2/11 6 | camocTosTEIbHOE 3alUTa OIIK-1.2,
KBaHTOBOW (hU3HKHU u3y4yeHue yueOHoii| maboparopHoOl OIIK-1.3
Y HAyYHOU paboter Ne 44;
aurepatypsl B Tom| cemuHap Ne 14;
qucie
3JIEKTPOHHBIX
pecypcos.
Hroro no pazaeny 6 311 2/11 6
7. dusnka sIpa u
AJIEMEHTaPHBIX YaCTHUI]
MOJrOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY U
MIPaKTHYECKOMY
3aHATHIO; NpoBEpKa
BBITIOJTHEHNE WHIVBHIYaTbHBIX
71 Ouwsnka  smpa  m MIPAKTHUECKUX 3aJ1a4; OIIK-1.1,
SEMCHTADHbIX HACTHII 2 8 4/11 5/11 |10,3 padot (M3); 3alUTa OIIK-1.2,
caMmocTosiTeNbHOE |  J1abopaTopHOH OIIK-1.3
n3yueHue yueOHo#| paborer Ne 51, 53
U Hay4HOH cemunap Ne 15;
JUTEPATyPhl B TOM
qucie
NEKTPOHHBIX
pecypcos.
HWroro no pazneny 8 4/11 5/11 | 10,3
Hroro 3a cemectp 34 17/61 |17/7,61]| 36,3 DK3aMeH
HToro no gucLUIINHE 70 53/511’6 35/1313’6 52,4 3a4eT, IK3aMEH




5 O0pa3oBartejibHbIE TEXHOJIOTHH

[Ipu peanuzammMu pa3IM4HbIX BUAOB y4yeOHOM palOoTbl Hambonee 3PPeKTUBHBIE
pe3yibTaThl OCBOEHUS JUCHUIUIMHBL «®du3uka» Aal0T TpaauLIUOHHBIE O00pa30BaTENIbHbIE
TEXHOJIOTUM,  TEXHOJIOTUM  TMpOOJIEeMHOro  OOydeHHs, WHTCPAaKTUBHBIE  TEXHOJOTHH,
MH(POPMALMOHHO-KOMMYHUKAIMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOIHH.

1. ®opmbl yueOHBIX 3aHATUH C UCHIOIB30BAHNEM TPAIUIIMOHHBIX TEXHOJIOTHH:

WndopmanvonHas  JIeKLMsS—  IOCJIEIOBATENbHOE  W3JOXKEHHE  Marepuana B
JUCHUTUTMHAPHOM JIOTHKE, OCYIIECTBISIEMOE NPEUMYIIECTBEHHO BepOAJbHBIMU CpEICTBAMU
(MOHOJIOT TIpernoaaBaTes).

Cemunap — Oecenia mpemnogaBares U CTyIEHTOB, 00CYKICHHE 3apaHee MOATOTOBICHHBIX
COOOLIEHUH 10 KaXJIOMy BOIpPOCY IUIaHA 3aHATUS C €AMHBIM U1 BCEX IIepeuHeM
peKOMeH1yeMOoi 00513aTeIbHOM U JONOTHUTEIBHOMN JIUTEPATYPHI.

IIpakTHyeckoe 3aHATHE, MOCBSAIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHH M HaBBIKOB I10
NPEUIOKEHHOMY aJITOPUTMY.

JIaboparopHas paboTa — opranusanus ya4eOHOH paboThl ¢ peajlbHbIMU MaTepUaIbHBIMU U
UH(POPMALIMOHHBIMA OOBEKTaMM, AKCIEPUMEHTAIbHAs pPadoTa C aHAJIOTOBBIMH MOJCIISIMHU
peabHbIX OOBEKTOB.

2. ®opMbl yU€OHBIX 3aHITHN C UCIIOIB30BAaHUEM TEXHOJIOTHH TPOOIEMHOTO O0yUCHHS:

[IpobnemHass Jnekuuss — U3IOKEHUE MaTepuaia, M[pearoararpnee MOCTaHOBKY
NpoOJEeMHBIX M JUCKYCCHOHHBIX BOIIPOCOB, OCBEIICHHE pA3IMYHBIX HAyYHBIX I1OJXOJIOB,
ABTOPCKHE KOMMEHTApHH, CBSI3aHHBIE C Pa3IMYHBIMU MOJAEISMH WHTEPHpPETAlMA HU3y4aeMOTo
MmarepHaa.

[IpakTuyeckoe 3aHsTHE B (OpMe NpaKTUKymMa — OpraHu3amus y4eOHOH paboTHl,
HalpaBJIeHHAas Ha pELIeHHE KOMIUICKCHOM Yy4eOHO-IIO3HaBaTEeNIbHOW 3ajgauu, TpeOyromeil ot
CTYZICHTA IPUMEHEHHS KaK HayIHO-TEOPETUICCKUX 3HAHU, TaK M IPAKTUICCKUX HABBIKOB.

3. @opMbl yUeOHBIX 3aHATUI C UCIOIb30BAHUEM CIICLMATIU3UPOBAHHBIX HHTEPAKTHUBHbBIX
TEXHOJIOT U

Jlekuust «oOpaTHOM CBSA3M» — JEKLMSI—IPOBOKALUs (M3JI0’)KEHHE MaTepHaja ¢ 3apaHee
3a-TJIAaHUPOBAHHBIMU OIIMOKaMU ), TeKIMsI-Oecena, TeKIHUs-TUCKYCCHSL.

CemuHap-MCKyccusi — KOJUIEKTUBHOE OOCYXKIEHHE Kakoro-iubo CIIOpHOTO BOIpOCa,
npoOnemMbl, BBIABICHHE MHEHUH B Tpynme (MEXrpyHIoBOW AHMAior, JHUCKYCCHS Kak
CIIOp-/IUAJIor).

4. ®opMbl YIeOHBIX 3aHITHN C HCIIOJb30BaHHEM HH(POPMAIMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOTH:

Jlekuus-Bu3yanu3anusi — W3JI0KEHHE COACP)KaHUS COMPOBOXKIACTCS TpE3eHTALUEH
(1emMoHCTpaluel yueOHbIX MaTepHaioB, MPEACTABICHHBIX B PAa3JIMUHBIX 3HAKOBBIX CUCTEMax, B
T.4. WUTFOCTPATHBHBIX, TPaUuECKHX, ayIU0- U BUICOMATEPHAIIOB).

[IpakTuyeckoe 3aHsATHE B (oOpME MpPE3eHTALMU — MPEACTaBIECHUE pPE3YyIbTaTOB
MIPOEKTHON WJIM MCCIIEOBATEIBCKON JEATEIBHOCTH C MCIIONIB30BaHUEM CIEIHaTH3HPOBAHHBIX
POTPaMMHBIX Cpe/l.

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroImMXcst
[Ipencrasneno B mpuioxxkenuu 1.

7 OueHOYHBIE CPeACTBA AJIsl IPOBeeHH s POMEKYTOUHOI aTTecCTAMI
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIIUHbBI (MOTYJIs1)
a) OcHoBHas TUTEpaTYypa:
1. lemuauenko, B. Y. ®usuka : yueonuk / B.U. [lemunuenko, N.B. JleMmuaueHko. —



6-¢ u3n., mepepadb. u gom. — Mocksa : UHOPA-M, 2020. — 581 c. + Jlom. matepuaibl
[DnexTpoHHBI pecype]. — (Bricmiee oopazoBanue: bakanaspuar). - ISBN 978-5-16-010079-1. -
Tekcr : anextponnsiit. - URL: https://znanium.com/catalog/product/1239249 (nara obpareHus:
23.04.2021). — Pexxum J10CTYMA: 110 MOIIMTUCKE.

2. KysnenoB, C. WM. ®usuka: Mexanuka. MexaHU4YecKne KoJIeOAaHUS M BOJIHBI.
MonekynsipHas pusuka. Tepmoaunamuka : yue6. nocodue / C.1. Ky3Henos. — 4-¢ u3., ucnp. u
norn. — M. : By3osckuii yueOnuk : MHOPA-M, 2018. — 248 c. - ISBN 978-5-9558-0317-3. -
Tekcr : anekrponnsiid. - URL: https://znanium.com/catalog/product/956681 (nata oGpaieHus:
23.04.2021). — PexxuM 10CTYIA: 110 MOIITHCKE.

3. Kyszuenos, C. U. ®usuka: OCHOBBI 3IEKTPOJUHAMUKU. DIIEKTPOMArHUTHBIC

KosieOanus U BOJHBI . yueO. mocoome / C.M. KysuernoB. — 4-e¢ uzn., ucop. u jgom. — M. .
ByzoBckuit yuebnunk : MHOPA-M, 2018. — 231 c. - ISBN 978-5-9558-0332-6. - Tekcr :
snekrpounsii. - URL: https://znanium.com/catalog/product/956679 (mata obGpareHus:

23.04.2021). — Pexxum J10CTYMA: 110 MOIIMTUCKE.

4. Ky3neno, C. U. ®usuka. BomHoBas ontuka. KBaHToBas mpupoja H3TydeHUS.
DJIeMEeHTBI aTOMHO# | sifiepHoit pusuku : yueoHoe nmocodue / C. U. Kysnenos, A. M. Jlunep. —
3-e u3., nepepad. u gon. — Mocksa : By3oBckuii yue6nuk : UHOPA-M, 2019. — 212 c. - ISBN
978-5-9558-0350-0. - Tekcr : AIIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1002478 (matra o6pamenus: 23.04.2021). — Pexum
JIOCTYTIA: IO TIOJTTHCKE.

0) JlomostHuTEIbHAS JIATEPATYpA:

1. Uponos, U.E. 3amaun no obreii pusuke [Tekcr] : yuebd. mocodbue / U.E. Upomos. —
12-e uzn., crep. — CII6.: Jlans, 2007. — 416 c.: wi. — (YueOHuku 1uis By30B. CrenuanbHas
nuteparypa). — ISBN 978-5-8114-0319-6.

2. Yepro, A.I'. Bamaunuk mo ¢usuke [Tekct] : yue6. mocobue / A.I'. Yepros, A.A.
Bopo6weB. — 8-¢ u3n., mepepad. u mon. — M. @ ®@usmarnur, 2008. — 640 c.: wi. — ISBN
9875-94052-145-2.

3. Pemenne 3amau mo kypcy obmeit ¢pusuku [Tekcr]: yue6. mocodue / [H.M Poraues,
['1O. bananguna, W.I1. 3aBepmmnackuii u n1p.]; nox pen. H.M. PoraueBa. — 2-e u3n., ucnp. —
CII6.: Jlans, 2008. — 304 c.: nin. — (YueOHuku 171 By30B. CrieialibHAs JIMTEPaTypa)

4. Kysuenos, C. 1. CripaBounuk no ¢usmke : yue6. nocodue / C. U. Kysnenos, K. .
Porosun. - Tomck : Uzn-Bo Tomckoro mommrex. yHuBepcurera, 2014. - 220 c. - ISBN
978-5-4387-0443-0. - Texcr : DIIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/675274 (nara obparmenus: 23.04.2021). — Pexxum gocrtymna:
TI0 TIO/IITHCKE.

B) MeToanyeckne yKazaHus:

1. Mexanuka. MonekynspHas ¢u3nka U TepMmoauHamuka [Tekct] : nabopaTopHBIH
npaktukym o ¢usuke / E.H. Acramos [u ap.]; mox pexa. FO.I1. Koukuna. — Marauroropck:
W31-Bo MarauToropck. roc. Texs. ya-ta um. I.1. Hocosa, 2011. — 103 c.

2. Dnextpocraruka. [Tocrosuubil 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. DnekrpomarneTu3M. Ontuka [Tekcr] @ mabopaTOpHBIA MPAKTHUKYM IO TUCIHILIINHE
«®Dusnka» 415 CTyIEHTOB Bcex crieruanbHocTei / M.B. Apkynuc [u np.]. — Marautoropck: 'OY
BIIO «MI'TY», 2009. — 102 c.

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



978-5-9967-1151-2.
5.0u3uKa aToma, TBEPIOTO Tena, SApa: MHCTPYKLHUS MO BBIMOJIHEHHUIO JIAOOPATOPHBIX

pabot mo ¢usnke I CTyAeHTOB Beex creruanbHocTei / B.K. benos [u ap.]. — MarauTtoropck:
'OV BIIO «MI'TVY», 2007. — 48 c.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

IIporpammHoe o0ecnneuenmne

HanmenoBanne o
0o Ne noroBopa CpoK IeHCTBHS JTUIICH3UH

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 Geccpouno
Professional
7Zip CBOOOHO pacIpOCTPaHIECMOE OecCpoUHO
Adobe Design
Premium CS5.5 |K-615-110t112.12.2011 0eccpouHO
Academic Edition

HpO(l)eCCI/IOHaJ'leI)Ie 0a3bl JAaHHbIX nmbopMaunongle CIIPaBOYHbLIC CUCTEMBI

Hassanue Kypca Cchlika
Jnexrponnbie pecypert budmorekn MITY MM\ gty ru:8085/marcweb2/Default.asp
I'.1. HocoBa
®enepanibHOe  TOCYIapPCTBEHHOE — OHOKETHOE
YUpPEKICHAE «DenepanbHbIi uncrturyt|URL: http://www1.fips.ru/
IPOMBIILIEHHONW COOCTBEHHOCTHY
HannonanbHas

uapopMaonHo-aHanmuTuueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Pocculickuii MHAEKC HAY4YHOrO IIMTUPOBAHUS
Wudopmanmonnass cuctema - EnuHOoe OKHO
JIOCTyTa K HHOOPMAIIMOHHBIM pecypcaM
[TouckoBas cuctema Axagemus Google (Google
Scholar)
DOnekTpoHHass 0aza MEPUOIUYECKUX H3AAHUN
East View Information Services, OO0 «MBUC»
9 MaTtepuaJbHO-TEXHHYECKOE o0ecTedeHne TUCIUTIHHBI (MOILYJIs1)

URL.: http://window.edu.ru/

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

https://dlib.eastview.com/

MaTepHaano-TeXHqucxoe obecrneucHue JUCITUITIIIMHBI BKIIFOYACT:



JlexunoHHas ayqUTOPHS BKIIFOYAET:
MynbTUMEANIHBIE CPEICTBA XPAaHEHHUS, TIEPEeJauu U MpeICTaBIeHUS HHPOPMALIUH.

JlaGoparopus «MexaHUKH, MOJIEKYJIAPHOU (DU3UKH U TEPMOJUHAMHUKN BKIIIOUYAET:

1. banuctuyeckre MassTHUKHU.

2. MastHuk OGepOeka.

3. dusnyeckuii MasTHUK.

4. locka I'anpToHA.

5. JlaGopaTopHasi yCTaHOBKa JUI MCCIIEOBAHUS PACIPENICICHUSI TEPMOIICKTPOHOB 10
MOJTYJIFO UX CKOPOCTH.

6. JlaGopaTopHasi ycTaHOBKa MJIsi ONpEACTCHUs IOKa3zaTeledl aanadarel Yy METOJIOM
Knemana u /lezopma.

7. JJabopaTopHast ycTaHOBKa JJIsi IIPOBEPKU 3aKOHA BO3PACTAHUS SHTPOIMHU B MPOLECCEe
mubdy3un ra30B Ha MOJIENIN IEpEMEIIUBAHUS IIAPOB.

8.JJaboparopHasi ycTaHOBKa JJIsl IPOBEPKH 3aKOHOB BO3pACTaHMsI SHTPOIUH B IpOIEcce
TerooOMeHa.

9.YcranoBka mnaGopaTopHas i H3YYCHHS 3aBUCHMOCTH CKOPOCTHM 3ByKa OT
temreparypsl "M®P-C3-M"

10. VYcranoBka saboparopHas Ui HCCIEAOBAaHUS TEIUIOEMKOCTH TBEpPAOIrO Tea
"MO-TET-M".

11. YcranoBka nabopaTopHasi AJisl ONPEIEICHNUs YHUBEPCAIbHOM Ia30BOM MOCTOSHHOM
"MO-OI'TI-M".

12.Crenn nabopaTOpHBIA Ta30BbIE MTPOIECCHI.

13. MepuTenbHbIN HHCTPYMEHT.

JlabopaTopus «NEKTPUUECTBA U ONITUKK» BKIIFOYACT:

1. JJabopaTopHas ycTaHOBKa JIJIsl UCCIIEIOBAHUS SJIEKTPOCTATUIECKOTO MOJISl C TOMOIIBIO
OJINHApPHOI0 30H/1a.

2. YcTaHOBKa JIJ1s1 ITYHTUPOBAHUS MUJTHAMIIEpPMETPA.

3. YcranoBka nabopatopHasi [ist OnpeeNieHHsI MHIYKTHBHOCTH COJICHOMIa U MATHUTHOM
IIPOHUIIAEMOCTH.

4. YcraHoBKa J1abopaTopHas JUlsl U3yUEHHUs pE30HAHCA HANpPSDKEHUN M OIpeeeHHs
UHIYKTUBHOCTH

5. JlaboparopHas ycTaHOBKA Ui U3y4EHHs JJIMHBI CBETOBOM BOJIHBI U XapaKTEPUCTUK
TU(PPaKIMOHHOM PELIETKH.

6. JlabopaTopHass yCTaHOBKa JUIsS OINpENENICHHs pajryca KPUBU3HBI JMH3BI U JUTHHEI
CBETOBOM BOJIHBI C TOMOLIBIO KoJiel] HproToHa.

7. JlabopaTopHasi ycTaHOBKa Ui ONpEJENIeHUs KOHLEHTpPAllMu pPAacTBOPOB caxapa H
MIOCTOSIHHOW BpalLEHUSI.

8. MepuTeNnbHbI HHCTPYMEHT.

JIaGopartopusi «AToma, TBEpAOTO TelA, SAPaA» BKIIOYACT:

1. JTaGoparopHas ycTaHOBKA JJIsI U3Y4eHUs BHEITHETO oTorddexra.

2. YcTaHoBKa JUIsl U3Yy4EHMs CIIEKTpa aTOMa BOJAOPOJA U OMNpeIeSeHHs] MOCTOSHHON
PunGepra.

3. YcranoBka nabopaTopHas /711 OTIpeieeH s MOTeHIMala BO30Y K ICHH Ta3a.

4. YcTraHOBKa J1s ONpeJIeNIeHUs ATMHBI Mpo0Oera 4acTull B BO3TyXe€.

5. MeputenbHbIA HHCTPYMEHT.

AyauTopun I TPYNIOBBIX U UHAUBUAYAIBHBIX KOHCYJIbTAIUI, TEKYIIErO0 KOHTPOJIS U
IIPOMEKYTOYHOH aTTECTALlMY BKIIKOYAIOT: MHTEPAKTUBHAA JOCKA, IPOEKTOP;
MynbTUMEANITHBIA TPOEKTOP,IKPaH.



AyauTopun i CaMOCTOSITENIBHOM paldOThl ¢ BBIXOAOM B HMHTEpHET M C JOCTYyIOM B
AIIEKTPOHHYIO HH()OPMAIIMOHHO-00Pa30BaTENbHYIO CPEly YHUBEPCUTETA.

KOMITBIOTEPHBIE KJIACChl; YUTAJBHBIEC 3alIbl OMOInoTeku I[lepcoHanbHble KOMIBIOTEPHI C
naketom MS Office, ¢ Bbixogom B MHTepHET ©M ¢ JOCTYyIIOM B 3JIEKTPOHHYIO
nH(OPMaLIMOHHO-00pa30BaTEeIbHYI0  Cpely  YHUBEpPCUTETa  BKIIOYAIOT:  IEPCOHAIbHbBIE
komrietoTepsl ¢ nakerom MS Office.

[Tomemenne pans  XpaHeHHS W HPO(GUIAKTUYECKOTO OOCITYKHMBAaHUS — y4eOHOTO
000pyIOBaHUSl BKJIIOYAIOT: CTEIUIAXH, CEH(BI ans XpaHeHUs ydeOHOro oOOpyJOBaHUS.
WNHCTpyMeHTHI 17151 peMOHTa 000py/10BaHUSL.



Hpuioxenne 1

Y4yeOHO-MeTOoAUYEeCKOe 00ecTieYeHrne CAMOCTOSITeIbHOI padoThl 00y4yaromuxcs

[To gucnuruinHe  «®u3Mka» OPEeIyCMOTpPEHAa  ayIuTOpHass M BHEAyAUTOpPHas
caMOCTOsTeNIbHas paboTa 00y4JaroIMXCs.

AyIuTOpHAas caMOCTOATENNbHAsE padoTa CTYACHTOB MPEAINONaraeT peleHrne KOHTPOJIbHBIX
3a[a4 Ha IPAKTUYECKUX 3aHATUAX.

Ilpumepnuie ayoumopnuvie konmponavhle paoomut (AKP):
1 cemectp
KonTpoabsnas padora Ne 1 «®@Pu3nveckue 0CHOBbI MEXaHUKH»

3ananue 1. Panuyc-BeKTOp 4YacTUIBI ONPEAEIAETCS BBIPAKCHHUEM F =3t% +4t] + 7k , TAe

I,],k - eqmaMuHBIe BekTopa oceil X, Y, Z. Beruucnuts: 1) myTs S, mpoiineHHbIi yacTuiei 3a

nepeie 10c, 2) mMomaynb HezpeMemeHI/m Ar 3a Toxke Bpems, 3) yckopeHue udactuibl. OTBET:
S=500m, Ar=500m, a=10 m/c".

3aganue 2. Koneco Bpamiaercs BOKPYT HEIOJABM)KHOM OCH TaK, 4TO YTOJI IOBOPOTA 3aBUCUT
OT BPEMCHH I10 3aKOHY ¢=10+20-t—2-t*. HaiiTu: 1) cpepHee 3Ha4CHHE YIIIOBON CKOPOCTH (o) 3a

MIPOMEXKYTOK BpeMeHH OT t=0 10 OCTaHOBKH; 2) yIJII0BOE YCKOPEHHE B MOMEHT OCTaHOBKH KOJIeCa;
3) nonHOE yCKOpeHue TOUYKHU, HaxoAselncs Ha paccTogHuu 0,1M oT ocu BpalieHust Jijis MOMEHTa
Bpemenu t=4 c¢. Oter: 10 pan/c; -4 paﬂ/cz; 1,65 m/c%.

3ananue 3. [lo ropu3OHTaIBLHON MOBEPXHOCTU MBMXKETCS TEJIO0 MAcCOl M=2 Kr Mojg
neiictBuem cuibl F=8 H, HampaBieHHOH moja yriiom a=60° Kk ropusoHty. Haiitu paccrosinue,
KOTOPOE MPOIIIO TEJI0, €CIH €r0 CKOPOCTh YBEIMYMIACH € 3 10 5 M/c, a KO3 UIIMEHT TpeHus
MEXy TEJIOM U oBepXHOCThIO paBeH pu=0,1.01Bet: 5,9 M.

3ananue 4. [Ilap maccoit mj=5 Kr JBUKETCS CO CKOPOCThI0O V1= 1 M/C U CTaJKUBAETCs C
MOKOSIIIMMCS IIapOM Maccoi my=2 Kr. OnpenenuTe CKOpOCTH HIapoB MOCIIE yAapa. Y Jap CUUTaTh
yOpYTruM, OpsiIMbIM U lieHTpasibHbIM. OTBeT: 0,43 M/c, 1,43 M/c.

3aganme S. YpaBHeHHE KOJI€OaHUM TOYKH UMEET BUML: x=A-cosaft+7) , A€ A=0,02 M, 0=

¢t t=02c. Ornpenenuts nepruo, HaYanbHYI0 a3y KojeOaHu TOUKU 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 TepMOIMHAMHKA)

3aganue 1. Haiinute nms razooOpa3HOro asora Temreparypy, Mpu KOTOPOW CKOPOCTIM
mosiekyn vi = 300 m/c u vy = 600 M/C COOTBETCTBYIOT OJMHAKOBBIE 3HAU€HUS (DYHKIUU
pacnpenenenns Makcenna f(V). Otser: 1 _ MY, =Vi) _ a0

4Kk In(Vv, 1V,)

3aganue 2. lneanpHBIH JBYXaTOMHBIH Ta3 oO0BeMOM S5 1 U JaBJICHHEM 10° TIla
W30XOPUYECKH HAarpeiid, B pe3yJbTaTe HYero CPEIHSsl KUHETHYECKas SHEPTUs €ro MOJIEKYI
yBenuumiiach ot 0,0796 3B go 0,0923 »B. Ha ckonbko npu 3TOM U3MEHHUTHCS JaBieHue raza? B
JaTBHEHTIIEM a3 U30TePMUYECKU PACIIUPHUIIH 10 HaYaIbHOTO JaBiieHus. Onpenenure 00beM raza
B KoHIIe nporiecca. OtBet: yBenuuutces Ha 0,16 Mlla; 5,8 7.

3ananme 3. Onpenenute KO3GUIMEHT TEIJIONPOBOIHOCTH A a30Ta, eciu Ko3dduimeHt
JTUHAMHYECKON BSI3KOCTH 1 UIA HEero mpu Tex ke ycioBusix paBeH 10 mklla-c. Otser: A=7,42
MBT1/™M-K.

3ananue 4. 12 r a30Ta HAXOAATCS B 3aKPHITOM cocyze o0bemMoMm 2 11 ipu Temneparype 10°C.
ITocie HArpeBaHHs AABICHHE B cOCYe cTano paBHo 10 Mm.pr.cT. Kakoe KomM4ecTBo Termia G110
coo0rieHo razy npu HarpeBanun? OTBeT: 4,1- 10° JIx.



3apanue 5. Cmemanu Bogy Maccoil mi=5kr npu temneparype T1=280 K ¢ Bogoii maccoit
m,=8kr mpu Temreparype T, =350 K. Haiitu: 1) temneparypy 0 cmecu; 2) u3MmeHenune AS
SHTPOIUH, Ipoucxosiiee npu cmemmbanuu. Oteet: 323 K; 0,3 x/x/K.

KonTpoasHnas padora Ne 3 «y1eKTpU4eCcTBO U MATHETH3M))

3amanme 1. DiekTpruueckoe moje co3gaHo aByms 3apsaamu 1=10 K u  q=-20 uKo,
HaxoasmmMucs Ha pacctosaund d=20 cm apyr ot apyra. OnpenenuTh HANpsSKEHHOCTh OIS B
TOYKE A, yJaJIEHHOW OT IMepBOro 3apsja Ha paccrosHue r1=30 cM U OT BTOporo Ha r,=50 cm.
Paccunrare paboTy, KOTOpPYO HEOOXOIMMO COBEPIIUTH, YTOOBI MEPEHECTH TOUYCHHBIN 3apsi
qg=5~10'4 Kt 13 Toukn Haxosmuics mocepeinue Mexay 3apsaaamMu B Touky A.  Otset: 280B/Mm,
0,42 JTx.

3ananme 2. MMeercs npenHa3HaYeHHBIN 1J19 U3MEPEHUs pa3HOCTH noTeHuuaioB 10 30 B
BOJILTMETp comnportuBieHueM 2 kOwm, xortoporo pasgeneHa Ha 150 penenuii. Kakoe
COMPOTUBIIEHUE HAJ0 B3STh U KaK €ro BKIIOYUTH, YTOOBI 3TUM BOJBTMETPOM MOXKHO OBLIO
M3MEPUTh Pa3HOCTb NOTEeHIMaANIOB 110 75 B? Kak n3mMeHurcs npu 3Tom 1ieHa AejIeHus BOJIbTMETpa?
Ortsert: 3 kOM, 0,5 B/nexn.

3aganue 3. Ilo npoBosouHOl pamke umerouiel GpopMy MpPaBUIBLHOTO IIECTHYTOJIbHUKA,
uaer Tok cunoii [=2 A. Ilpu 3ToM B LEHTpe paMKu OOpa3yeTcs MarHuTHOE IoJie C
HanpsbKeHHOCThI0 33 A/M. Haiitu uinHy nmpoBos10KH, U3 KOTOpoii caenana pamka. Oteert: 1=0,2 m.

3ananue 4. [IpoBoasias pamka moMenieHa B OJHOPOIHOE MAarHUTHOE T0JIe ¢ MHAYKIueil B
= 0,1 Tn. I110CKOCTh paMKH COCTaBIJISIET C HAIpPaBJIEHUEM MAarHUTHOIO IOJSI Yoyl ¢ = 30°,
[Inomane pamxu S = 20 oM, conpotuienne R = 0,1 Om. MaruutHoe mnoje paBHOMEPHO
yMeHbIIaeTcst 10 Hyis 3a BpeMsa At=0,1 c. Onpegenure: a) cpeaHee 3HaYeHUE 3.71.C. UHIAYKIIHH,
BO3HHUKAIOIIEH B paMKe; 0) CHily MHAYKIMOHHOTO TOKA; B) 3apsiJl, KOTOPBIM MPOTEYET MO paMKe 3a
Bpems yMeHblieHus noist. Oteet: 1 MB; 10 MA; 10° K.

3apanme 5. ConeHons ¢ MHAYKTUBHOCTBIO L=7 MI'H ¥ akTUBHBIM conpoTuBieHnemM R=44
OM TDOAKIIOYIWIM K HUCTOYHHUKY TOCTOSHHOrO HampspbkeHus Up, a 3areM K TeHepaTtopy
CHUHYCOMIAJIbHOTO HaMpsbKeHUs ¢ aeiictByromuM 3HaueHueM HampspkeHus U,=Uo. Tlpu kakoit
4acTOTE TeHepaTopa MOIMHOCTh, MOTpedisieMas COJICHOMIOM, OyIeT B 5 pa3 MCHbIIE, YeM B
nepBoM ciryqae? OtBet: v=2 kI 1.

2 cemecTp
KonTpoubsnas padora Ne 4 «Onruka»

3aganue 1. B onbire FOHra Ha mytu ogHOro u3 MHTEpHEPUPYIOMIMX JTydei MoMelanach
TOHKasl CTEKJISTHHAsI TUTACTMHKA, BCJIEJACTBUE YErO ILEHTpajbHasl CBETJas IO0Jioca CMEIajach B
MOJIO’KEHHE TIEPBOHAYAIILHO 3aHATOE MATON CBETNION MOJOCOi(HE cuuTasl HmeHTpanbHON). Jlyu
MajlaeT Ha IJIACTUHKY NMeprneHauKyisipHo. [Toka3arens npenomiienus mwiactuHka n=1,5. J{nuna
BONHBI cBeta A=6-10" M. KakoBa TonmuHa rnacTHHKn? OTBET: 6 MKM.

3ananme 2. benblii cBeT mamaeT HOPMAJIbHO HA TOBEPXHOCTh CTEKJISIHHOW TUIACTHHKHU
tonumHon d=0,4 MKM, Haxopsmieics B Bo3ayxe. [lokazaTens mperomieHHs cTekiaa Ne=1,5.
Onpenenure: a) TEOMETPUUECKYIO M ONTHYECKYIO PA3HOCTh XOJa MHTEPPEPUPYIOMNX JTyder B
MPOXOJISIIEM CBETE, 0) UTMHBI BOJH, UHTEHCUBHOCTH KOTOPBIX OCIA0ISIETCS MOCIIe MPOX0KICHUS
macTUHKA. CUnTaTh, YTO BUIMMAsS YaCTh CIIEKTPA JIEKUT B UHTEpBaje AuH BoaH oT 0,4 mo 0,7
MkM. OtBeT: 0,8 MM; 1,2 MkM; 0,48 MKM.

3ananue 3. Ha nudpakimoHHyro pemieTky HOpMalIbHO TMajgaeT My4dok cBera. KpacHas
JMHUSA C ATUHON BOJIHBI A=630 HM BHJIHA B CIIEKTPE TPETHETO MOPSIKA MO YIIIOM (p=710. Kakas
CIIeKTpajbHasl JTUHUS BHJIHA TIOJ] 3TUM >K€ yIJIOM B CIEKTpe 4eTBepToro mopsiaka? Uemy paBHa
nocTtostHHas pemeTku? CKOJIBKO BCEro KpaCHbIX MaKCHUMYMOB JaeT 3Ta pemerka? Oteet: 473 HM;
2 MKM, 7.

3ananme 4. JIBa monspu3aTropa pacroyiOXKEHbl TaK, YTO Yol MEXIY UX MIOCKOCTSIMHU
MPOITYCKaHUS pPaBEH 25°. Ompenenutb, BO CKOJBKO pPa3 YMEHBIIUTCS HWHTEHCUBHOCTh
€CTECTBEHHOT'O CBETa MpU MPOXOXKIeHUH: 1) uepe3 oauH (MEpBHIN) moisipuszarop, 2) uepe3 oda
nonsipu3atopa. Koadouuuent nornomenus csera B nossipusarope paseH 0,08. Otset: 2,17;



2,88.

3ananmue S. Kakas nosns sHepruu poToHa U3pacxog0BaHa Ha pabOTY BEIPBIBAHUS DJICKTPOHA,
ecnmu KpacHas Tpanuna ¢oroaddexra 307 HM W MakCHUMajdbHas KHHETHYECKas HHEPrus
dotoanexkrponor 1 3B? Otser: 0,8.

KonTpoubnas padora Ne 5 «KBanroBasi puzuka

3ananme 1. Uepnoe teno umeet temneparypy 3 kK. [Ipu oxnaxaeHuu Tena AjauHa BOJIHBI,
MPUXOAIIASACS HA MAKCUMYM H3JIy4aTeIbHOM CIIOCOOHOCTH, M3MEHUIach Ha 8 MkM. J[o kakoit
TeMIeparypsl oxJyaguiocs Teno? Oteer: 323K.

3apnanme 2. OJekTpoH oOjagaer KuHetnueckod sHeprueir 30 sB. Onpenmenutsb
JeOpOIIIEBCKYIO UTHHY BOJHBI AJIEKTPOHA. BO CKOIBKO pa3 M3MEHHTCS 3Ta JJIMHA BOJHBI, €CIIN
KMHETHYeCKas sHeprusa yMenosutcea Ha 20%? Otser: 2,2 1010 Mm; 1,12,

3aganue 3. [Ipu ABMKEHUU YaCTUIIBI BAOJIb OCHU X CKOPOCTh €€ MOXKET OBITh ONpeseieHa C
TOYHOCThIO (ommuOKoi) mo0 1 cm/c. HaliTh HeompeneneHHOCTh KOOPAWHATHI, €CIIM YacTHUIleh
sBisieTcsi: 1) anektpon, 2) npodunka maccoit 0,1r. Oteer: 0,01m; 102w

3aganue 4. Yactuna HaxoauTcs B OECKOHEYHO TTTyOOKOW OJHOMEPHOHN MOTEHIMAIBHOM
uMesi MUHIMAJIbHYIO dHepruto. KakoBa BeposSTHOCTH OOHAPYKCHHSI YaCTHIIBI B CPEIHEH TPETH
ssmb1? OtBeT: 0,609.

3aganue 5. OmnpenenuTbh UIMHY BOJIHBI, COOTBETCTBYIOIIYIO TPEThEH JIMHUU CEPUU
bansmepa: 1) B cnextpe uznyuenuu Bojmopoza, 2) B cnekrtpe uznydenus mona remnus. OTBeT:
434uMm, 109HM.

KonTpoabHnasi padora Ne 6 «@u3uka s1ipa v 3J1eMeHTAPHBIX YaCTHID

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

noaypacnazaa 75 cyrok. Onpezaenure, CKOJIbKO AJep pacnajgercs 3a 1 cekyHly B 3TOM Ipenapare.
CKoJIbKO aTOMOB 3TOro mpernapara octaHeTcss depe3 30 CyTOK U BO CKOJIBKO Pa3 M3MEHUTCS
aKTHBHOCTB Iperapata 3a 510 Bpems? Otser: 1,67-10™; 1,2- 10%; 1,32.

3ananmue 2. SAnapo 6epuiuus-7/ f-paanoakTUBHO 1Mo cxeme K-3axBara. 3anucarh peakiuio.
Kakue yacTuib! nmpu 3ToM 00pazoBaIniCh?

3aganue 3. HelitpuHHOE H3iTydeHUe 3B€3/1bl MOXKET BOZHUKHYTh 33 CUET 00 bEAMHEHUS IBYX
IPOTOHOB ¢ 0Opa3oBaHueM JieiToHa. 3anumuTe peakuuo. Kakue gactunpl eme o0pa3yroTcs B
STOU peakIuu?

3aganue 4. Halitu sHepruto cBs3M s/ipa, KOTOPOE UMEET OJMHAKOBOE YUCIIO IPOTOHOB U
HEHUTPOHOB U PaJnyc, B OJTOPA pa3a MEHbIINHN paauyca sapa *'Al. OTeet: °Be, 56, 5 MaB.

3apanme 5. VI3 mepBoHauanbHO CBOOOJHBIX NMPOTOHOB M HEUTPOHOB oOpaszyercs SApO
yraepoaa-12. Kakas sHeprust mpu 3TOM BbIJIENsIETCS, Kak OHa Ha3biBaeTca? Ecnu cuHTe3upoBarth
TakuM o0pa3oM 1 r yriepojaa, TO CKOJBKO BCEro BBLACTUTCA HpU 3ToM 3Hepruu? Kakxomy
KOJU4ecTBY HepTH 3Ta sHeprus skBuBaieHTHa? O1BeT: 92,4 M1B; 740 T'Ix; 16 T.

BreaynuTopHasi camocTosiTellbHas paboTa 00ydJarommxcs BKIIOYAET B ce0s: popaboTKy
JIEKIIMOHHOTO MaTepuaia, M3yudeHUe JMTEpaTyphl MO COOTBETCTBYIOLIEMY pa3/eny; pelleHue
WHIUBUIYAIBHBIX JIOMAITHUX 3a/lad, TMOATOTOBKY K BBIMOJHEHUIO  JTAOOPATOPHBIX padoT,
MOJITOTOBKY K OTYETY 1O Jab0paTOpHBIM paboTaM, MOATOTOBKY K CEMUHApaM.

Ilpumepnvie unousudyanvnuvie oomawinue 3adanus (U/]3)

1 cemecTp

3apaua Ne 1 «KnHemaTHKa MOCTYyNaTeJIbHOT0 M BPAIIATEIbHOI0 IBUKEHHUSD)

2
Touka nBmXxercs IO OKPY’KHOCTH PaiitycoM 4 M mo 3akony S=A+BU rpe S -
npoiineHHsli myth, A=8 M, B=2 wm/c”, t- Bpemsa. Omnpenenutb, B Kakoil MOMEHT BpEMEHHU
HOPMaJbHOE YCKOPEHUE PAaBHO 2 m/c?. Haiitu CKOPOCTb, TAHTCHIIMAIIBHOE U MOJIHOE YCKOPEHUE



TOYKH B OTOT MOMCHT BpeMeHI/I
3apaua Ne 2 «/[uHaAMHMKA OCTYNATEJIbHOTO ABHKEHU

Ha o6ox mMaxoBuka auamerpoM 60cM HaMOTaH HIHYpP, K KOHILY KOTOPOTO MPUBSI3aH IPpy3 €
Maccoi 2 kr. OnpenenuTb MOMEHT MHEPIIUU MaXOBHUKa, €CJIM OH BpalllasiCh PABHOYCKOPEHHO MO
JEHCTBUEM T'py3a, 3a BpeMs t=3¢ mpuoOpel yriIoByr CKOpOCTh 9 pas/c.

33[[3‘{21 Ne 3 «I[nnaMmca BpalaTeJIbHOT0 IBUKCHU

HaBans BUAC NHUJIMHApPA C FOpH3OHTaHBHOﬁ OCBhIO BpalllCHHA HaMOTaHa HEBECOMAA HUTh, K
KOHILY ee ITpUKpeIuieH rpy3. Kakyro yrioByro ckopocTs OyAeT UMeTh Baj CIyCTs 2¢ IOCIIe Havyasa
JBIKEHUS Ipy3a, eciii Macca Bajia 4 kr, ero paauyc 20 cm, macca rpysa 0,2 Kr, 1eiCTBUEM CHUJI
TPEHUs Ha JBIKYILLUECS TeJla MOXKHO IpeHeOpeyb

3amaua Ne 4 «3aK0oHBI COXpaHEHUsSI B MEXAHUKE»

JIBa ManbIx mo pasMepy rpysa mMaccamu mi=10 Kr u my=15 Kr nmoaBelIeHbl Ha HUTAX
OJIMHAKOBOH UTHMHBI L=2 M B OJTHOI TOYKE M COMPUKACAIOTCA MEXy c000ii. MeHbIIHiA rpy3 ObLT
OTKJIOHEH Ha Yroi 0=60° u otnyuieH. OnpenenuTe BHICOTY, Ha KOTOPYIO TOJHUMYTCS 00a rpy3a
nocJie abCOoNIIOTHO HEYNPYTOro yaapa

3agaua Ne 5 «Mexannueckue KoJIe0aHUD»

[Tepuon 3aryxaromux xonebanuii paseH T = 4c, morapuMUUECKUi TEKPEMEHT 3aTyXaHUs
1,6; navanpHas (asa paBHa 0. Cmemenne Toukn B MoMeHT T/4 paBHo 4,5 cm. Hammcartp
ypaBHEHHE KOJICOAHUH 1 TOCTPOUTH IrpaduK B peaeax TPEX NepruoIoB

3agaua Ne 6 «PeIATHBHCTCKAS MEXaHUKA»

B mabGoparopHoil cucteme oTcueTa OJHA W3 ABYX OJMHAKOBBIX YAaCTHI[ C MAaccoil mg
MOKOUTCS, JIpyrasi JIBMXKETCS cO CKOpOCThI0 v=0,8¢ MO HampaBIEHUIO K MOKOAILIEHCS YaCTHUIIE.
Ornpenenure peITUBUCTCKYIO MACCY JIBIDKYIIEHCS YaCTHUIIBI B JTAOOPATOPHOM CHUCTEME OTCUETa U
€€ KUHETHYECKYIO SHEPT U0

3agaua Ne 7 «MKT. Crarucrnueckas puznka»

B cocyne o6pemoMm 20 71 HaXOUTCsI CMECh BOJIOPO/Ia U TeTus 1Mo AaBieHueM 2 at™. O0ras
Macca cMecu 5 T. MI3BeCTHO, 4TO CpeAHsisi KHHETHYECKasi YHEPTUsl MOCTYNATEIbHOTO JABUKEHUS
MoJIeKyJ1 cMecH Ta3oB paBHa 0,038 »3B. Bo ckoibko pa3 0TIMYaOTCs Macchl BOJOPOJA U TeNus B
cmecu?

3agaua Ne 8 «MaeaJabHBIN ra3»

3 MOns a30oTa IUIOTHOCTBIO p=1,251<r/M3 M30XOpHO Harpeiau TakK, 4YTO €ro JaBJICHUE
mmenmmack ¢ 1,1-10° Tla go 1,6:10°TIa, a 3atem 1M300apHO CXKajdu 10 IepBOHAYAIbHON
Temneparypbl. Onpenenure TeMIepaTypsl B KaKI0M U3 TPEX ONMCAHHBIX COCTOSIHUI U KOHEUHBIN
06bem raza. M3o0pasurte rpadguku 3TUX IpoIeccoB B kKoopaunarax P-T

3apauya Ne 9 «IlepBoe Ha4YaJI0 TEPMOAMHAMUKH»

B pe3synbrare M30TEpPMUYECKOTO paclIMpeHus a3zoTa Macco M=0.2krmpu Temieparype
T=280 K o6wem ero yBenuumuBaercs B 2 pa3a. Onpenenuts: 1) paboty A, COBEpIICHHYIO ra30M
npu pacumpeHnn; 2) m3MeHeHue AU BHyTpeHHEH 5SHepruw; 3) KOJMYECTBO TEIUIOTH Q,
MOJIy4EHHOE Ia30M



3agaua Ne 10 «Bropoe Ha4a/10 TepMOAUHAMHKI»

Kycok nppa maccoit m =200r, B3atelii npu temnepatrype t; = -10C°, Obu1 Harper no
temriepatypbl t; =0C° um pacmnaBieH, mociie 4dero oOpa3oBaBIIascs Boja ObuTa Harpera a0
temmneparypsl t3 = 10C°. Onpenenuts u3MeHeHrne AS SHTPOINUU B X0JI€ YKa3aHHBIX IPOIECCOB.

3amaua Ne 11 «uiekTpocTaTukay

DneKTpuUecKoe moje co3aano aAByms 3apsaamu 1=10 vKi u qo=-20 uKn, Haxonsmumucs
Ha pacctosiHum d=20 cM pyr oT Apyra. OnpenenuTs HanPsHKEHHOCTD MO B TOUKE A, yIaleHHON
OT IEpBOro 3apsja Ha paccrosHue r1=30 cM u OT BTOporo Ha r;=50 cm. Paccuurtats paboty,
KOTOPYIO HEOOXOIMMO COBEpIIUTH, YTOOBI MEPEHECTH TOUCYHBIN 3aps qo=5-10'4 Kut u3 Touku
HaxOoJAIUKCA TOCEPEINHE MEKY 3apsiiaMHu B TOUKY A.

3amaua Ne 12 «I1ocTOSAHHBIN 3JIEKTPHUYECKHIA TOK»
Ha puc. 3.1. &1=1,0 B, &=2,0 B, £=3,0 B, r1=1,0 Om, 1,=0,5 Om, r3=1/3 Om, R3=1,0 Om,

R3=1/3 Om. Omnpenenure: 1) cuimbl TOKa BO BCEX y4acTKaxX IEMH; 2) TEIUIOBYIO MOIIHOCTD,
KOTOPAsi BBIJICJISIETCS] HAa CONTPOTHBIICHUH R3.
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3agaua Ne 13 «QuiekTpoMarueTusm»

[To n1ByM O€CKOHEYHO JIMHHBIM NPSIMBIM MapauIeIbHBIM MPOBOJAM, HAaXOJAIIMMCS Ha
paccrosauu R=10,0 cm apyr ot npyra B Bakyyme, TekyT Toku [1=20,0 A u 1,=30,0 A oguHaxkoBoro
HanpasieHus. OnpenennuTe MarHUTHYIO MHIAYKIUIO Hojis B, co3naBaeMoro TokamMu B TOYKaX,
JeKalluX Ha MpsMOM, COeTUHSIOMMX 00a mpoBoja, eciau: 1) Touka C JEKUT HA PacCTOSIHUU
r=2,0 cM jeBee JIeBOro npoBoja; 2) Touka J[ JeXuT Ha paccTosHuM r2=3,0 cM mpaBee MpaBoro
npoBoja; 3) Touka G NEXUT Ha paccTossHUU r3=4,0 cM MpaBee JIeBOro NpoBoJa.

3agaya Ne 14 «QiieKTpOMarHeTu3mM»

DIIEeKTpOH, yCKOpeHHbIN HanpskeHueM U=200 B, BieTaeT B 0OIHOPOTHOE MAarHUTHOE MOJIE C
UHIYKIUEN B=0,7-10" Tn MEPIEHIUKYIISIPHO CUJIOBBIM JIMHUAM. HaWTu pagnyc OKpy»KHOCTH,
10 KOTOPOM JBHKETCA JIEKTPOH B MAarHUTHOM IToJIe U nepuoy ero BpamieHus. Oreet: R=0,68 wm;

-7
T=5,1-10" c.

3apaua Ne 15 «D1eKTpOMarHuTHasi MHAYKIUSD)

[TpoBoasmIMK TUIOCKUI KOHTYp, MMEIOLMH (GopMy OkpyxHocTH paguyca r = 0,05 m
MOMEIIEH B OJHOPOAHOE MArHUTHOE IOJe TaK, YTO JIMHUM MarHUTHOM WHAYKUHU OIS
HaIpaBJIeHbl MEPHNEHAMKYISAPHO IIOCKOCTH KOHTypa. CompotuBieHue koHTypa R = 5 Owm.
MarnuTtHas MHAYKIUs MeHsierca no 3akony B = kt, rne k = 0,2 Tn/c. Onpenenure: a) 3.1.c.
MHIYKIMH, BO3HUKAIOILYIO B TOM KOHTYype; 0) CHIy MHIYKIIMOHHOTO TOKA; B) 3apsiJl, KOTOPBIN
IIPOTEYET N0 KOHTYPY 3a MEPBbIE 5 CEKYH/ U3MEHEHHUS I1OJI.



2 cemecTp
3agaua Ne 16 «MHTepdepeHnns cBeTa 0T TOYEYHBIX HCTOYHHKOB)

B ombire IOHra Ha mytH ogHOro W3 MHTEPQEPHPYIOIIUX JIYy4eH MMOMEIIanach TOHKAsS
CTEKJISTHHAS MJIaCTUHKA, BCIIEJCTBUE YETO LIEHTPaIbHAs CBETIas [0JIoca CMEIIAIach B MOJOKEHUE
MEepPBOHAYAJILHO 3aHATOE MSATOM CBETJION MoJjocoW(He cuMTasl LeHTpaidbHOM). JIyd mamaer Ha
IUTACTUHKY MepneHauKyisipHo. [lokaszarens mpenomieHus miaacTuHkd n=1,5. J[auHa BOJIHBI
A=6-10" M. KakoBa TONIIHHA [IACTHHKA?

3agaua Ne 17 «MHTepdepeHnns cBeTa B TOHKUX IJIEHKAX»

[TnockomnapasuienbHas CTEKISHHAS IUIACTMHKA TonmmHoM d=1,2 MKM W ¢ moOKa3arenem
IPEIOMIIEHUS N, =1,5 moMeleHa Mex 1y AByMs CpeAaMu ¢ IoKa3aTeIsIMU NIPEJIOMIICHHS N1 U Ny.
Cger ¢ mmHO# BosHbl A=0,6 MKM MajjaeT HOpMaJIbHO Ha IUIACTUHKY. ONpeaesnTe ONTHYECKYIO
pPa3sHOCTh XOJa BOJH, OTPAXKEHHBIX OT BEPXHEH W HW)KHEH IOBEpXHOCTEH IJIACTUHKU U
OTIpeNieNIUTe, YCUJICHUE WM OCIa0JIeHue WHTECHCUBHOCTU MPOUCXOAMT NpU MHTEp(EepeHurun B
CIEIYIOIIUX Clydasx: a) n1<n<ny; 6) ni<n>n;

3anaua Ne 18 «ludpakuus @penesis»

Haiinure pamuycsl nmepBbIX Tpex 30H Dpenerns I IIOCKOI BOJIHBI, €CIIM PAacCTOSIHUE OT
BOJIHOBOH IMOBEPXHOCTH 710 TOUKH HaOmoaerus 1 M. Jimaa Boaas A=500 HM.

3agaua Ne 19 «/Iluppaxuus ®paynrogpepa»

Haiitu Hanbonpmii NOpsAA0K CIEKTpa JUIsl )KEATON JIMHUM HATPUsL C JUTMHOM BOJIHBI A=589
HM, €CJIU NTOCTOsIHHAs AU(pakoHHOM pemeTky d=2 MkM. CKOJIBbKO BCEr0O MaKCUMYMOB JIa€T 3Ta
pemetka? [log kakum yriioM ¢ HabIt0Aa€TCS MOCISAHII MaKCUMyM?

3agaua Ne 20 «Ilonsipu3anus cBera»

VYrois Mexay INIOCKOCTAMM IPOIyCKaHUs JBYX IOJIIPU3aTOPOB PABEH 50°. EcrecTBeHHEII
CBET, MPOXOJIs Uepe3 TaKylo cucreMy, ociadnsercs B 8 pas. [IpeneOperas morepsiMu cBeTa Mpu
OTpaXeHUHU, ONPEAETUTh KO3IPPHUIIMEHT MOTIIOLIEHHS CBETA B MOJIIPU3ATOPAX

3agaua Ne 21 «@oroaddexr

OnpenenuTb HAUMEHBIINHN 3a/1€P’KUBAIOLINIA TOTEHIIMA, HEOOXOIUMBIH JUIs TPEeKpaleHUs
AMUCCHH C TIOBEPXHOCTH (POTOKATO/IA, €CJIM OH OCBELIACTCS U3IyYeHHeM C AnuHoi BonHbl 0.4
MKM, a KpacHas IpaHuLia A MaTepuaia karoga pasHa 0,67 MkM

3agaua Ne 22 «TenioBoe usiryuenue»

UYepuoe teno Harpenu ot temneparypsl 600K no 2400K. Bo ckonbko pa3 yBenTu4ymiach
oOmiast TermsoBas HSHeprusi, u3iaydaemas TenoM? Ha CKoJIbKO HM3MEHWJIACh [JIMHA BOJHBI,
COOTBETCTBYIOIAasl MAKCUMYMY SHEPTUU U3IYYEHHsSI U CIIEKTPAJIbHBIN COCTaB U3IIy4EeHUA?

3agaua Ne 23 «Ipdpext Komnronay»

®otoH ¢ sHeprueit 1 MdB paccesiicss Ha cBOOOJHOM TOKOMBIIIEMCS dJIeKTpoHe. Haiitu
KMHETUYECKYIO SHEPTHUIO AJIEKTPOHA OT/Ia4M, €CJIU B Pe3y/IbTaTe paccesHUs AJIMHA BOJIHBI (POTOHA

nU3MeHnIach Ha 25%

3agaua Ne 24 «Jj1eMeHThbI KBAHTOBOH MEeXaHUKH



HpI/I ABVXXCHUHN YaCTHUILBI BAOJIb OCH X CKOPOCTb €€ MOXET OBITE onpeaeciacHa ¢ TOYHOCTBIO

(ommbxkoif) mo 1 cm/c. HaiiTn HeompeaeneHHOCTh KOOPAMHATHI, €CIM YacTUllel sBisercs: 1)
AIIEKTPOH, 2) Apobdunka maccou 0,1r

3agaua Ne 25 «YacTua B MOTEHIUAJLHON AMe»

CoOctBeHHast (DYHKIHS, OIMMCHIBAIONIAS COCTOSIHME MHKPOYACTUIBI B OECKOHEYHO
- n
. . . w,(X)=Csin—x
IyOOKOH TMOTCHIMAIBLHOW siMe MIHMPUHOW {, MMeeT BUJ I . Hcmons3yst ycioBus
HOPMHUPOBKH, OIPEEIUTh MOCTOsIHHYIO C.

3amaua Ne 26 «ATom o teopuu bopa»
Berauciuth pagnycel IEPBBIX TPEX OPOUT JEKTPOHA B aTOME BOJIOPOa
3apaua Ne 27 «M3irydyenune atoma»

Hatitu HaI/I6OJ'ILIJ_IYIO W HAMMCHBIIYIO JUIMHBI BOJIH CCpHUU ITamena B CIICKTPEC HBITYUCHUA
BOOOpOaa. CpaBHI/ITI) IMOJIY4YCHHBIC 3HAYCHHUA C JJIMHAMU BOJIH BUAUMOI'O U3JTYyYCHUA

3agaua Ne 28 «PaaH0aKTUBHOCTL)»

192
[lepBoHavanbHas mMacca M30TOMA UpUIUS 77 paBHA M = 5 T, mepuoJ noiypacnaaa 75

cytok. Onpeznenute, CKOJIbKO 1iep pacnajaercs 3a 1 cekyHay B 3ToM npenapare. CKOJIbKO aTOMOB
3TOro npenapara octaHetcs yepe3 30 CyTOK U BO CKOJIBKO pa3 U3MEHHUTCS aKTUBHOCTH Mpernapara
3a 3TO Bpems?

3agaua Ne 29 «3akoHbI COXpaHeHHS B sIIEPHBIX PeaKIUusixX»

B menTpe comHna mpoTekaeT TepMosIepHas peaklus CHHTe3a TeHs M3 BOJOpOJa, B
o 4
KOTOPOM U3 YeThIpEeX MPOTOHOB 0Opa3zyeTcs siapo He™ u 1Ba mo3uTpoHa. 3anuiuTe 3Ty peaKiuio.
Kaxkwue enie yactuiibl o0pa3yroTcs B HEit?

3agaua Ne 30 «JHeprus B iIepHBIX peaKIHAX»

Kakoe kommdectBo U «BBITOPAET» 3a TOJ B SIEPHOM PEAKTOPE C DIECKTPUUYECKOU
MomHoCThI0 | I'Bt 1 k... 38%? Cuwurate, 4TO pacnan saep ypaHa noJ AeMCTBHEM TEIJIOBBIX
HEUTPOHOB MPUBOJUT K 0OPAa30BaHUIO M30TONOB KCEHOHA-141, cTpoHIMA-92 U TpeX BTOPUUHBIX
HEUTPOHOB.

Ilepeuensy nadvopamopnvix pabom
1 cemecTp

No 1 «ITpumeHeHne 3aKOHOB COXpaHEHUs AJI ONpeIeNIEHNs CKOPOCTH MOJIETa MyJIn»

Ne 4 «MccnenoBanue BpaaTeIbHOTO IBUKEHUS TBEPAOTO TENA BOKPYT HEMOJIBHKHOM OCH»

Ne 5 «Omnpenenenue xapakTepUCTUK 3aTyXalOMUX KolebaHuii (GU3MIecKoro MasiTHUKa»

Ne 11 «M3ydyeHune cTaTUCTHYECKUX 3aKOHOMEPHOCTEN»

Ne 14 «Onpenenenue nokasarens aguadbatsl merogoM Knemana u Jlezopmay

Ne 21 «MccnenoBanue 3AE€KTPOCTATUYECKOTO MOJIS C MOMOIIBIO 30HIa

No 24 «Pacmmpenue npenena usMepeHus: aMIepMeTpa MoCTOSHHOTO TOKa»

Ne 28 «Ompenenenue WHIYKTMBHOCTM  KAaTYHIIKM M MarHUTHOM  MPOHUIIAEMOCTHU
(beppoOMarHuTHOTO Tea»



2 cemecTp

Ne 32 «Ompenenenue paauyca KpUBU3HBI JIMH3BI M IOJIOCHI NPOIYCKaHUSA CBETO(UIBTpa ¢
nomouipio kosen Herorona»

Ne 34 «Onpenenenue JUIMHBI CBETOBOM BOJIHBI U XapPAKTEPUCTUK AUDPAKIIMOHHONW PELISTKI)

No 35 «Onpenenenne KOHIIEHTpAMU pacTBOPOB caxapa U MOCTOSIHHON BpaleHUsI»

Ne 36 «CHsATHE BOJBTAMIIEPHBIX XapaKTEPUCTHK (OTOIJIEMEHTAa M ONpEIeSiCHHE €ro
YYBCTBUTEILHOCTH»

Ne 41 «HccnenoBanue BO30YKIEHUS aTOMOB Ta3ay

Ne 42 «Omnpenenenue riaBHbIX KBAHTOBBIX YMCEN BO30YKACHHBIX COCTOSIHUI aTOMa BOJIOPOAa»
Ne 51 «M3yueHne 3aKOHOMEPHOCTEN O-pacraga

No 53 «Ompenenenne MakCUMaJIbHOW SHEPTUM [B-4acTUIl W WACHTH(PUKAIMS PaTMOAKTHBHBIX
IIpernapaToBy

Ilepeuens 6onpocoe Kk ceMuHapCcKum 3aHAMUAM
1 cemecTp

Cemunap Ne 1 "KunHemaTnka ¥ JMHAMHKA TMOCTYNATEJbHOr0 M BpPalIaTeIbLHOIO
JBUKeHHH"
1. Mexanuueckoe npmkenue. Cucrtema orcuéra. MatepualibHasi TOUKA.
2. OcHOBHbIE KMHEMAaTHYECKHE XapaKTEPUCTUKU: MEepeMelleHue, MyTh, CKOPOCTh, YCKOPEHHUE:
MOJIHOE, HOpMaJIbHOE, TaHTeHITMaIbHOE. Kitaccuukanmst TBHKSHUA.
3. TlocrymarenbHoe aBmxenue. LleHTp macc. BpamarensHoe qBUXEHHE.
4. OCHOBHBICE KMHEMATHYECKHE XapaKTEPUCTUKH BpaAIIaTEIIbHOTO IBUWXKEHHUSA: YTOJ IMOBOPOTA,
YIJIOBOE MEPEMEILIEHUE, YTIOBbIE CKOPOCTh U YCKOPEHHUE.
5. CBs3bp MeXAy JMHEHHBIMH W YIJIOBBIMH XapaKTEPUCTUKH JBWXKEHUS. PaBHOMepHOEe U
PaBHOIIEPEMEHHOE BpalaTelbHOe ABMKEHUS. [loHATHE COCTOSHUS (U3MUYECKOW CUCTEMBI U
YpaBHEHUS JBUKEHUS.
6. JlunamMuyeckue XapaKTepUCTUKU: CUJla , CHJIOBOE MOJIe, Macca, UMITYJIbC.
7. 3axonsl HeroTOHA.
8. Iunamuueckue XapaKTepPUCTUKH BpAIIaTEIbHOTO JABMKEHHUS: MOMEHT CHJIBI OTHOCHUTEIHHO
0oCH, MOMEHT nHepiuu. OCHOBHOM 3aKOH TUHAMUKH BPAIIaTeIbHOTO JBUKEHUSI.

Cemunap Ne 2 "3akon coxpaneHus"
1. 3akoH cOXpaHEHHUs UMITYJIbCA, YCIOBUS €r0 BHITIOTHEHHUS.
2. 3aKOH COXpaHEHHs] MOMEHTA UMITYJIbCA, YCIIOBHS €0 BHITIOTHEHUSI.
3. Pabora, MomHocTh. PaboTa TrpaBUTAllMOHHOW CHUIIBI, KOHCEpBATHBHBIE CHIBI. Pabota
pesyapTupyrome cwibl. KuHetwmueckass sHeprus, Teopema 00 W3MEHEHUU KHHETHYECKOM
JHEPIUH.
4. 3aKoH COXpaHEHUs MMOJTHON MEXaHWYECKOW SHEPTUH, YCIIOBHUS €r0 BHIMOTHEHHUS.
5. CoynapeHue OByx Tell.
6. CBs3b 3aKOHOB COXPAHEHHSI CO CBOMCTBAMU IMPOCTPAHCTBA U BPEMEHHU.

Cemunap Ne 3 "Kosedanusi u BoJIHBI"
1. ®usnyeckuii 1 MAaTEMATUUYECKUI MASITHUKH.

2. TapMoHHMUECKHeE, cBOOO/IHEIE, BBIHYK/ICHHbIE u 3aryxarolye KoJeOaHus:
muddepeHImanbHble, rpaduKu, XapaKTePUCTHKH.
3. SIBnmenme pe3oHaHca U ero (uznyeckas npuposa. [Ipumepsr.
4. Bonna. Bunsl BosiH. Mexann3m 00pa30BaHUs MEXaHUYECKUX BOJIH.
5. 3BykoBas BosiHa. MexaHu3M o0pa30BaHUs 3ByKa B rasax.
6. BomHOBOE ypaBHEHUE.
7. Crosuas BosHa. MexaHu3M oOpa3oBaHMsl. Y paBHEHHE CTOSIUEH BOJIHBI.
Cemunap Ne 4 "CraTucruyeckue MeTo/Ibl ONIUCAHUS MaKpocucrem"
1. BeposaTHOCTH MOSBICHUS AUCKPETHOM U HETIPEPBIBHOM CIy4allHBIX BETUYMH.



DyHKIHUA pacpenesICeHAs BEPOSATHOCTEN. Y CIIOBUE HOPMUPOBKHU.

Cpennee u HanboJIee BEPOSITHOE 3HAUCHHE CITYIallHOW BEJTMYUHBI.
Craructudeckre MeTo ibl. OCHOBHBIC TIOJIOKEHUSI CTATUCTUYECKON (PU3UKH.
Pacnpenenenne Makcseia, ['aycca, bonsiimana.

asrwN

Cemunap Ne 5 "TepmoanHaMmu4yeckne MeTOIbl ONMUCAHUSA MaKpocucTem'
VYpaBHEHME COCTOSHUS UAEATBHOTO ra3a.
Pacrnpenenenue sHEpruu 1o cTeneHsM cBo601pl. CpeaHsist SHEPTUs MOJICKYJIbI.
TennoeMmkocTs. MomsipHas U yaenbHas TEIJI0OEMKOCTH. Y paBHeHHe Maiiepa.
BuyTpennsis sHeprus kak QyHKIUs cocTosiHUS cucTeMbl. PaboTa kak ¢yHKIMS mpoliecca.
IlepBoe Ha4aI0 TEPMOJUHAMHUKH.
M3omporneccel:  M30TEPMUYECKUN, H30XOPUUECKHH, W300apHYecKuii, aaunabaTHYecKui,
MTOJIUTPOIUYECKHIA.
7. Dutponusa. CBOMCTBA YSHTPOITUU W30JIUPOBAHHOW CHCTEMBI.
8. BTOpoii 3aKOH TePMOIUHAMUKH.
9. Huxn Kapno. K.m.a. mukna Kapho.

ook wnE

Cemunap Ne 6 '"JuekTpocraTnueckoe noJe"
DnekTpocTaTHUecKoe MoJje. DieKTpudeckuil 3apsa. 3akoH Kynona.
HanpskeHHOCTb 3JIEKTPOCTaTUYECKOTr0 1oJisl. [IpuHIMIT Cyneprno3uIMH.

Iotok Bektopa E . Teopema I'aycca.

[ToTeHIMaIbHOCTH JIEKTPOCTATHIECKOTO T0JIsA. TeopeMa O IUPKYJIAIHIH.

CBs13b MEXY HAIPSHKEHHOCTHIO U TOTEHIIMAJIOM.

['eomerpuyeckoe onucanue noss. CHIOBbIE IUHUHA. DKBUIIOTCHIIMATBHBIE TTOBEPXHOCTH.

Uk wNE

Cemunap Ne 7 "Ilocrosinnblii TOK. Ilenu nmocrosinHoro roka'"
OnexTpudeckuil TOK. IIOTHOCTE TOKa. YpaBHEHUE HENIPEPHIBHOCTH.
3akon OMa 1J1s1 OTHOPOJHOIO YYacTKa LIETH.

Conportusnenue npoBogHuka. CoeluHEHNE COPOTUBIICHHH.

3akon Oma a1 HeoHOpOoAHOTO yuyacTka nenu. Ctopornue cuibl. JJC.
[TpaBuna Kupxroga.

MormtHocTts ToKa. 3akoH Jxoyns-Jlenna.

ok wdpE

Cemunap Ne 8 ""MaruutHoe noJjie. Dj1eKTPOMArHUTHASI MHAYKIUSA'"

1. McToYyHMKM MarHUTHOrO MoJs. MarHuTHOE MoJie JBMXKYIIErocs 3apsja M MPOBOJHUKA C
TokoM. 3akoH buo-Casapa.

2. TIoTOK M IMPKYJSAIMS BEKTOpa MHAYKLUMU MarHUTHOro nojs. Teopema 'aycca u Teopema o
LHUPKYJISIUH.

3. Cuna Jlopenua. JIBrxeHue 3apsHpKeHHONW YaCcTHUIIBI B MArHUTHOM TIOJIE.

4. Cuna Ammnepa.

5. 3akoH 3nekTpoMarHuTHON MHAYKIMK Papanes. [Ipasuiio Jlenna.

6. BuxpeBoe 31eKTpruiecKoe moie.

7. SIBnenue camonHaykuuu. MHaykTHBHOCTE. COJICHOMI.

2 cemecTp

Cemunap Ne 9 "HUnreppepenuus n rudpakuus ceera’

ONeKTPOMarHUTHHIE BOJHBI.

KorepeHTHOCT 1 MOHOXPOMAaTUYHOCTh CBETOBBIX BOJIH.

WnTepdepenius cBeTa OT IByX HCTOUHUKOB.

WuTtepdepeHiys cBeTa OT II0CKONapaieIbHOMN MIaCTUHKY.

WnTepdepenius cBeTa OT MIACTUHKY nepeMeHHoN TonmuHbl. Konblia HeloToHa.
[TpumeHeHne UHTEpPEpPEHIIUN CBETA.

. SIBnenue audpaxmuu. OcoOEHHOCTh AUQPPAKIUKU CBETOBbIX BOJH. Judpakuus Dpenens u
®payHrogepa.

8. llpunuun Troiirenca-dpenHens. YNPOIIEHHE BBIYUCICHUNA C TOMOIIBIO  BEKTOPHOMN

NG wN



AuarpaMMbl.
9. Nudpakuus OpeHenst Ha KPYrioM OTBepCcTUU. 30HBI DpeHes.

10.  dudpakuus PpayHrodepa Ha y3KOH NPSAMOIMHEHHON ILIETU. YCIOBUS MaKCUMyMa H
MHUHMMYMa. 3aBUCUMOCTh MHTEHCUBHOCTH CBETA OT yIJa AU(paKuu.
11. Hudpakumonnas pemrerka. OCHOBHBIE XapaKTEPUCTUKU TUPPAKIUOHHOW PEIIETKH.

VcnoBus riraBHEIX MaKCUMYMOB U MUHUMYMOB U ,[[06aBO‘IHBIX MHUHHMYMOB.

Cemunap Ne 10 "Tloasipu3anus cBera'

1. Ilonsapusanus ceera. EcTecTBEHHBIN U NOJIIPU30BaHHBIN CBET.

2. Tlonspu3zanus cBera pu OTPAXKEHUU U IIpeoMiIeHuH. 3akoH bprocrepa.

3. lonsipuzanust  mpu  ABOMHOM  JydenpenomiyieHuu. CBoiicTBa  OOBIKHOBEHHOTO U
HEOOBIKHOBEHHOT'O JIy4eil.

4. Tlonapuzaunonusle npusmsl. [Ipu3zma Hukoms.

5. 3akon Mamntoca. AHanu3 NOJISPU30BAHHOTO CBETA.

6. Ontuyecku akTUBHBIE BELIECTBA. BpaleHne miocKOCTH MOJIsIpU3aliy CBETa.

Cemunap Ne 11 "KBanToBasi onTuka"

1. TennoBoe wu3nydeHwe abCONMIOTHO depHoro Tena. 3akoH Crtedana — bonbpimana. 3akoH
cMelieHus: Buna.

2. KopmyckynsapHO-BOJHOBOI Jyallu3M CBeTa. JHEPrus U UMITYNbe (poToHa. JlaBieHue cBeTa.

3. ®oroaddekt. 3akonbl porodddekra. Dopmyna DHIITEHHA.

4. Dddext Komnrona. ®opmyna Komnrona.

5. BonnoBeie cBoiictBa uwactuil. JlymHa BosHbl e bpoiinsa. [lpuHnmn HeompeaeneHHOCTH
I'eitzenOepra.

Cemunap Ne 12 "Crpoenue aToma'

Monenu aroma. [manetapHas MOJIEb aTOMA.

IToctynatel bopa.

W3nyueHnue atoma BOJIOpOa U BOJAOPOAONOA00HBIX cucTeM. CrieKTpalibHbIE CepPHH.
®opmyna bansmepa.

CHeKTpbl MHOTOJIEKTPOHHBIX aTOMOB. 3aKOH Mo3H.

agrwdE

Cemunap Ne 13 "OcHoOBHBIE 110JI03KEHUS KBAHTOBOI MeXaHMKH"

1. KBantoBele coctosiHus. BonnoBas ¢yHkuus u ee Qusnmyeckuil cmpica. [lpuHnmn
cynepno3unuu. YpasHenue lllpennnrepa, KBaHTOBbIE yPaBHEHUS ABUKCHHUS.

2. HekoTopsle 3a7aui KBaHTOBOI MexaHHUKH. YacTHia B 0ECKOHEYHO TITyOOKOH OTEHIIHATEHON
aMe. KBaHTOBaHUE dHEPIUN.

3. KBanTOBBIE YHMClla, XapaKTEPHU3YIOIIHE IIOJIOKEHUE DIEKTpOHa B arome. KBaHTOBaHWE
sHeprun. KBanToBaHne MoMeHTa umnysibca. CliH 2JEKTPOHa.

4. CxeMa sHepreTH4ecKux ypoBHel aroma Bogopoja. [Ipasuiia or6opa nmpu aTOMHBIX Iepexoax.
5. I'paHuILIbl IPUMEHUMOCTH KBAHTOBON MEXaHHKH.

Cemunap Ne 14 " ATomHble siipa, X cBoiicTBa. PagnoakTuBHOCTD"
. SIBneHMe paIMOAKTUBHOCTH.

. OCHOBHOH 3aKOH paJMOaKTUBHOIO pacmnaja. PaanoakTUBHBIE PsJIbI.

. CocTaB M XapaKTEPUCTUKHN aTOMHOTO s/ipa. SAepHbIe CHUIIBI.

. KanenbHas u 060n04euHas MoJienu saep.

. Macca u 3Heprus cBs3u sapa. Y ienbHas sHeprus cBs3u. Paguyc sapa.

O wpN -

Cemunap Ne 15 "Snepubie peakuuu'

1. Snepuble peakuuu.

2. DHeprus SAepHON peaKIui.

3. YpaBHEHHE U PHEPreTHYECcKoe ycjaoBUe o-pacmaja. CBs3b SHEPTUU O-YACTULBI C TIEPUOIOM
nosypacnaaa. TyHHenpHBIN P dekT npu o-pacmane. CIeKTp o-4acTHil.

4. XapakTtep cnekTpa y-uznydeHus. [Iporeccel B3auMOAEWCTBUSI Y-KBAHTOB C BELIECTBOM.
3aBUCHUMOCTb HMHTEHCUBHOCTH Y-W3JIyd€HUS OT TOJIIMHBI cjlos BemecTtBa. (CpaBHEHHe



MPOHUKAOIIEH CIOCOOHOCTH Pa3TUYHBIX BUIOB H3TYICHHUS.
5. Tpu Buma B-pacnaga. DHepreTHdecKuid criekTp B-gactuil. ['mumore3a HEHUTpUHO. 3aKOHBI
coxpaHeHus npH P-pacnane. JlenToHsl. JIenToHHEIN 3aps.



IIpuioxenne 2

OueHouHBbIEe CcpeCTBa A5 NPOBeIeHNUs IPOMEKYTOUYHOMH aTTecTAlMN

a) [lnanupyembie pe3yabTaThl 00y4eHUs] U OLIEHOYHbIE CPeACTBA I IPOBeIeHUs
NMPOMEKYTOYHOM aTTeCTAlluM:

Kon
WHJUKAaTOpa

Nupukarop
OCTHIKEHUSI
KOMIIETEHINHA

OrneHOYHBIC CPEICTBA

OIIK-1: CnocobeH pemaTh 3a1a4u MpodeccnoHaIbHOM NesSTeIbHOCTH Ha OCHOBE UCTIONB30BaHUS
TEOPETUYCCKHUX M MPAKTHYCCKUX OCHOB €CTECTBEHHBIX U TEXHHUYECKUX HAYK, a TAKIKE
MaTeMaTHYECKOTO anmnapara

OIIK-1.1

Ompenenser
XapaKTEPUCTHKH
¢bu3znIecKoro u
XHUMHYECKOTO
rpoiiecca (SBJICHHS),
XapaKTEPHOTO ISt
00BEKTOB
npodeCCHOHATBLHON
NEeSATEILHOCTH, Ha
OCHOBE
TEOPETUYCCKHUX U
AKCIIEPUMEHTAIBHBIX
HCCIICIOBAHU I

Ilepeuenb TeopeTHYECKNX BONMPOCOB K 3a4ety ( 1
ceMecTp):

1. Kunemaruka nocrymnareiabHOro aBvkeHus. [lonsTue
paauyc-BEKTOpa, CKOPOCTH U YycKopeHusa. HauvanbHble
ycnoBus. [psimast u oOpaTHas 331241 MEXaHUKH.

2. JIBWKeHHE 1O OKPYKHOCTH. YTOJ IOBOPOTA, YIioBas
CKOpPOCTb U YyrioBoe YyckopeHue. CBsi3p YIVIOBBIX U
JIMHEHHBIX BEJINYMH.

3. KpuBonuneitHoe nBMXKEHHE. TaHTCHIMATBLHOEC U
HOpMasbHOE yckopeHnue. ITomHoe yckopenue. Yron mexny
CKOPOCTBIO U YCKOPEHUEM.

4. WuepuumanbHble cucTeMbl oTcyera. [loHsTHEe CuHIbI,
Maccel u  umnyiabca. OCHOBHOM 3aKOH JMHAMHUKU
IIOCTYIIATEIbHOTO IBUKEHUS.

5. MoMeHT uMIysibca ¥ MOMEHT CHJIbI OTHOCHUTEIHHO
ToUukH. OCHOBHOE YpAaBHEHME IMHAMHUKU BpallaTeIbHOIO
JIBUKECHMUSL.

6. Bpamenue BoOKpyr HemoABMXKHOM ocu. MoMeHT
uHepuuu. Pacuer MOMEHTOB MHEpPLUUU MPOCTHIX Tel.
Teopema Illreiinepa.

7. 3aKkoHBI COXpaHEHMs B MEXaHUKE. 3aMKHYTasl CUCTEMA.
3aKOHBI COXPaHEHUS UMITYJIbCAa 1 MOMEHTA UMITYJIbCA.

8. Pabdora w mommHuocTh. KwuHernueckas sHeprus
MIOCTYNATEIBHOTO U BPAIaTEIbHOTO IBUKEHUS.

9. KoncepBatuBHble cuibl. [loTeHImManbHAs SHEPTHSL.
3aKOH COXpaHEHHUs MTOJIHOM MEXaHUYECKON PHEPIHH.

10. [Ba cmocoba omwcaHus B3aUMOJICHCTBUs. J[BroKeHUE
YaCcTHLIBI B OJHOMEPHOM CTallMOHAPHOM 1oJ1€. CBSI3b MEXKAY
CUJIOW M MOTEHIMAIbHOUN dHEPrUei.

11. T'apmonnueckue KoneOaHUs. AMIUIUTYJa, YacToTa,
HavyanpHas (aza. Marematuueckuii u  (uzHUECKUN
MasiTHUK. DHEPrusi TapMOHMYECKHX KOJIeOaHUH.

12. 3aryxaromue KoieOaHus. XapaKTePUCTHKH 3aTyXaHHsL.
DHeprus 3aTyxaroux KojaeOaHu.

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

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

15. [locrynarer OiHmTElHAa. 3aMelJIeHHE BpPEMEHHU.
JlopeHleBO  cOKpallleHue  JUIMHBL.  PenstuBucTckue
MHBapHaHThl. HTEpBaI.




Kon
WHUKATOpa

Nupukarop
OCTHIKEHUSI
KOMIIETEHI[NHA

O1ieHOUHBIE CPEACTBA

16. PenstuBuctckuil ummynbc. CBSI3b Macchl, SHEPIUU U
HMITyJIbCA YaCTHULIBI. DHEPrusl MOKOsS. 3aKOHbI COXPAaHEHUS
P PESITUBUCTCKUX CKOPOCTSIX.

17. Makpocuctema. MUKpOCOCTOSSHUE U MaKpPOCOCTOSIHUE
cuctembl. Ctatuctuueckuil noaxoa. [lonstue BeposTHOCTH
U CpeJHEHN BEIINYUHBI.

18. ®@yHkIMsA pacmpeneieHuss CIy4yailHOW BEIMYUHBL
Pacrnipenienenue MoJIeKyI 110 IPOEKLIUSAM CKOPOCTEM.

19. Pacnpenenenue MOJEKyd 1O MOJYIIO CKOPOCTH.
Haubonee BeposiTHast, cpeaHss M CpeJHEKBaJpaTHUYHas
CKOpPOCTH.

20. Mopenp naeanbHoro rasa. Jlapienue u remmneparypa ¢
TOYKM 3PEHUS  MOJIEKYJISPHO-KUHETHUYECKOH  TEOPHH.
YpaBHEHHE COCTOSHUSA UACAIBHOTO rasa.

21. Pacnpenenenne MOJIEKYII HICATLHOTO ra3a Mo BHICOTE B
noJie Tskectu 3emiu. bapomerpuueckas Gpopmya.

22. TlonsaTue creneHed cBOOOIBI MOJIEKYNBI. Teopema o
paBHOpACIPENEIICHUH SHEPIUU IO CTETIEHSAM CBOOOIbI.

23. BHytpeHHsiss 9Heprus Kak (QYHKIOUS COCTOSHHS
cucremsl. [IepBoe Hauano TEpMOAMHAMHUKH.

24. Pabora kak (QyHKOUS mporecca. M30XxopHueckuii,
1300apHUECKUIl U U30TEPMUUYECKHM MTPOLIECCHI.

25. llonarne  TerioeMKOCTH.  TeIIOeMKOCTh  IpH
H30XOpUYECKOM U n300apuyeckoM npoueccax. [locrosHHas
anuadaThl.

26. AnnabaTudecKui nporiecc. ITepBoe Hayayo
TEPMOAMHAMMKM i1 aguabaTudeckoro  Impoiiecca.
VYpasuenue Ilyaccona.

27. Huxnmueckuid mpomecc. KoaddummeHnt mone3Horo
JNEUCTBHUS  TEIUIOBOM  MamMHbl.  BTopoe  Hawano
tepmoauHamMuku. @opmynuposku Knaysuyca u KenpBuHa.
28. IIpobnema HeoOpaTUMOCTH TEMJOBBIX MPOIECCOB.
DHTpONUS CUCTEMBI U €€ cBolicTBa. Teopema HepHcra.

29. OCHOBHOE YypaBHEHHE TEPMOJMHAMHMKHU. ODHTPOMHS
UJeallbHOTO  rasa. W3menenune  sHTponuu  NpuU
M30IIpoLECcCaXx.

30. Hukn Kapno. Teopema Kapno. Tepmonmnamudeckas
niKana TemmepaTryp. TpoiiHas Touka BOJABI KaK pernepHas
TOYKA.

31. Cratuctuueckuii  Bec  MakpococtosHuss.  CyTb
HeoOpaTuMocTH. CTaTHCTUYECKUH  CMBICT  DHTPOIHH.
®opmyina bonbnmana.

32. I'paHHIBI TPUMEHUMOCTH MOJCIH HCATHLHOTO rasa.
VYpasHeHue Ban-nep-Baanbca. 30TepMBbl peanbHOro rasa.
33. Cunbt B3aUMOJICHCTBUS B MIPUPOJIE.
DNEKTPOCTaTHUECKOE ToJIe. 3aKoH Kynona.
HanpspkenHocTh  anekTpoctatudyeckoro moiist.  [IpuHuun
CYIIEPIO3ULIIH.

34. CunoBele ymHU. [loTOK BeKkTOpa HaMPSHKEHHOCTH
aNeKTpocTaThyeckoro nois. Teopema ["aycca.

35. Tlorenmuan. Teopema O IUPKYJISAIUA  BEKTOpPA
HaIpPSHDKEHHOCTH JIEKTPOCTATHUECKOT0 oA CBSA3b MEXKIY
HAIPsDKEHHOCTBIO M TOTCHIIMAIIOM.




Kon
WHUKATOpa

Nupukarop
OCTHIKEHUSI
KOMIIETEHI[NHA

O1ieHOUHBIE CPEACTBA

36. Dnektpoemkocth.  Kongencaropel.  CoeauneHue
KOHJICHCATOPOB.  DHEPrus KOHJEHCATOpa. DHEprus
ANEKTPUYECKOTO TOJISL.

37. Dnexktpuueckuii TOK. ILIOTHOCTH TOKa. YpaBHEHHE
HenpepeiBHOCTH. 3akoH OMa B muddepeHnuansHoi Gopme.
38. ComnpotuBiieHue NPOBOAHUKOB. CTOpPOHHHE CHUJIBL
3akon Owa B MHTETrpabHOI hopme.

39. IlpaBuna Kupxroda mis pacuera pa3BETBICHHBIX
uerneit. MomHocts Toka. 3akoH Jxoyins-Jlenna.

40. EnuHas npupojia 3JeKTPUYECKOr0 U MarHUTHOTO TOJIS.
[Tone pBuxymerocs 3apsaa. IlpuHuun cynepno3unun
MAarHuTHBIX noJier. 3akoH buo-Casapa.

41. IToToKk ¥ HUPKYJISUS BEKTOpAa UHAYKLUNA MAarHUTHOIO
nosia. Teopema ["aycca u Teopema 0 HUPKYIISLHUH.

42. Cuna Jlopenna. Cuia Ammepa.

43. 3akOH dNeKTpoMarHuTHOW wHIykiuu  Dapazes.
[IpaBuio JleHna. BuxpeBoe 35IeKTprYecKoe Moe.

44. Slpnenue caMOMHIYKIUU. VHAYKTUBHOCTh. DHEPTUs
KOHTYpa C TOKOM. DHEPIsi MArHUTHOTO MOJIS.

45. Dnextpuueckoe moine B BemiecTBe. [lomsipusanus
IUDJIEKTpUKA.  BeKkTop  2JeKTpUuYecKOro  CMEIIEHHS.
JlmsnexkTpudeckasi IPOHUIIAEMOCTh BEIECTBA.

46. MarHuTHOEe TOJE€ B BemlecTBe. HaMarHWYeHHOCTH.
HanpsixeHHOCTD MarHUTHOTO OJIS. MaruutHas
IIPOHULIAEMOCTh BelecTBa. PeppoMarHeTHKH.

Ilepeuenn BonpocoB k 3k3aMeHy (2 cemecTp):

1. Cucrema ypaBHeHuUM MakcBemia kak o0oOIIeHue
pPa3pO3HEHHBIX SIBICHUN AJIEKTpUYECTBA W MarHeTu3Ma.
MarepuranbHble ypaBHEHUS.

2. CsgoiictBa ypaBHeHnid MakcBemna. [Ipenckazanue
CYLIECTBOBAHMSI DJIEKTPOMArHUTHBIX BOJIH.

3. DneKTpoMarHUTHBIE BOJHBIL. BOJHOBOE YypaBHEHHE.
CBolicTBa 3JIEKTPOMATrHUTHBIX BOJIH.

4. Ilnockas >I€KTpOMarHUTHas BOJIHA U €€ OCHOBHBIE
XapaKTEpUCTUKU. DHEPIUs U MUMIIYJIbC IEKTPOMAarHUTHOU
BOJIHBI.

5. EcrectBennblii u mnonspusoBaHHbI cBeT. CTeneHb
MOJIAPU3allUU JIMHEHHO TOJSPU30BAHHOIO CBETA. 3aKOH
Maroca.

6. [lomspuzanus mpu OTpaXCHUW W MPEIOMIICHUU CBETa
Ha TpaHMIle pas3fesia IMUIJIEKTPUKOB. Yros bprocrepa.
JIBOWHOE JTy4enpeIOMIICHUE.

7. CriocoObl MoJspU3alUU ecTeCTBEHHOro ceera. Ilpu3ma
Huxoina. Bpamenne miuocKoCTH MOJSPU3aLAM CBETA IIPHU
IIPOXOKJEHUH YEPE3 ONTHUUECKHU aKTUBHYIO CPELY.

8. Illkama osmekTpoMarHUTHBIX BOJH. (OCOOEHHOCTH
ONTUYECKOT0 Auana3oHa. [lokazarens mpenomiIeHus Cpesl.
9. Korepentnsie BoONHBI. HWHTEephepeHINs CBETOBBIX
BOJIH. Crnoxenue MHTEHCUBHOCTEN B cilydae
HEKOT€pEHTHBIX M KOTePEHTHBIX KOJICOaHHH.

10. Ontnyeckas pasHocTh Xonaa. CBsi3b  ONTHYECKOH
Pa3HOCTH XO0Ja JBYX BOJIH C Pa3HOCTBIO (a3 MEX1y HUMH.
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YcnoBus MakcuMyMa ¥ MUHHMYMa.

11. Cxema IOHra pans HaOmOaeHUS HWHTEPhEPEHIUN.
BpemenHas u mpocTpaHCTBEHHAs] KOTEPEHTHOCTD.

12. Untepdepennnss B TOHKHUX IUICHKax. HaOmrogeHue
koJjerr HproTOoHa B OTpaskeHHOM H MTPOXO/ISIIEM CBETE.

13. SBnenune gudpakumu. Hudpakums Dpenens u
@paynrodepa. [Ipunmun ['olirenca-dpenens.

14. Iudpaxmus dpeHens Ha KPYrjioM OTBEPCTHH. 30HBI
@penens. ['paduueckuii METOT CIIOKEHUS AMIUTUTYI.

15. JIudpakmus dpaynrodepa Ha y3KOU MPIMOTUHEHHON
menu. JludpaknuoHHas pemieTka KaK COBOKYITHOCTB
KOHEYHOI'0 YKClia Iesei.

16. TemoBoe U3ITyYeHUe Tena. 3akoH
Credana-bonpiivana. 3akoH cmemienus Buna. ['mmotesa
[Inanka.

17. ®oroadpdexr. 3akonst  CroneroBa.  Dopmyna
DWHIITEHHA.

18. ®oronsl. [laBnenue ceera. KopmyckynspHo-BOIHOBON
JTyaju3M CBETa.

19. Paccesnue QoroHa Ha CcBOOOAHOM  DJIEKTPOHE.
®opmyna Komnrosna.

20. BoaHoBbIe cBOMCTBa yacTwHil. JlJIMHA BOJIHBI 1e bpoiis.
OKCIIepUMEHTAIBHBIC ~ TOATBEPXKICHUS  THUIOTE3Bl e
bpoiins.

21. TpunHnun HEOIpeeIeHHOCTH. CootHomieHue
HeomnpezaenenHocrel ['eizendepra. OcobeHHOCTH mporiecca
M3MEpEHUS B KBAHTOBOW MEXaHHKE.

22. duzuveckoe HCTOJKOBaHME BONH Je  bpoiims.
BonnoBass ¢yHkums u ee cBoiictBa. [lmoTHOCTH
BEPOSTHOCTH OOHAPY>KEHUS YaCTHUIIBI.

23. OcHoBHasg 3aja4da KBaHTOBOM MEXAHUKU.
Hecranmonapuoe u CTallMOHAPHOE ypaBHEHHE
[Ipénunrepa.

24. Yactuia B OJHOMEpPHOU 0€CKOHEYHOH MPSMOYTOIBHON
noTeHIMaabHoM sime. KBantoBanue sneprun. CoOCTBEHHBIE
(YHKIIUN COCTOSIHUS YaCTHIIBI.

25. TlpoxoxmeHWe dYacTHIBI Yepe3 MOTEHIMATbHBIHA
6apbep. TyHHeNbHBIN 3D DexT.

26. KBaHTOBBIN TapMOHHYECKUI OCIIMILIATOP.

27. Ilnanerapnas ™oxenb aroma. [loctymatel bopa.
KBanToBanue 3Heprun BOJOPOI0NOJ00HOM CUCTEMBI.

28. Uznyuenue BOJIOPOJIOTIOA0OHBIX CHCTEM.
CnexTpasiibHble cepur aromMa Bojaopona. OO6oOmeHHas
¢dopmyna banbmepa.

29. CrekTpsl MHOTORJIEKTPOHHBIX aTOMOB. 3aKOH MO3JIH.
30. VYpaBuenue Illpenunrepa mis aTomMa BOJOPOJA.
KBantoBanue momenTa umnyssca. [IpaBuna ordopa.

31. Cnun snektpoHa. KBaHTOBBIE 4YmMCIa, ONMUCHIBAIOIINE
COCTOSIHME 3JIeKTpoHa B arome. KpaTHOCTb BBIpOXKJIEHUS
sHepreruueckux yposHeu. [Ipunnun ITaynu.

32. llpuHOMT TOXIECTBEHHOCTH OJWHAKOBBIX YaCTHIIL.
Bbo3zons! u hepmuonsl. KBaHTOBBIE pacnipeieneHus.

33. CBoOoaHBIE AJIEKTPOHBI B MeTayuie. DHeprus depmu.




Kon Nupukarop O1ieHOUHBIE CPEACTBA
WHIUKATOPA | JOCTHKECHUS

KOMITIETEHIINH
30HHAas TEOpUs TBEPIBIX TEI.
34. DneKTpOnpOBOAHOCTh METAIUIOB U MOJYIPOBOJIHUKOB.
CBepXnpoBOAUMOCTb.
35. SBnenme  pamuoakTHBHOCTH. (OCHOBHOM  3aKOH
paguoakTuBHOro pacrnana. IlocrosHnas pacnaga. Ilepuon
noJiypacrnaja.
36. CocrtaB 1 XapaKTepUCTUKH aTOMHOTO sifipa. KanensHas
Mozenb. Pazmep u cniuH sijpa.
37. Macca u sHeprus CBS3M aTOMHOTO si/ipa. 3aBUCUMOCTb
yIeIbHOW DHEpPrusi CBA3M OT MAaccOBOTO  YHUCIA.
O6oo4yednas Moienb siapa.
38. Snmepubie peakumu. OHeprusi peaknuu. Peakiuun
JIEJICHUS] U CUHTE3a sJIEP.
39. PaamoaktuBHble psasl. OCHOBHBIE 3aKOHOMEPHOCTHU
o-u3nydenus siaep. Jnrmna cBo6oiHOrO ripodera o-4acTHil.
40. Tpu Buga [-pacmama. ODHEPreTHUECKUU CHEKTP
[-uactun. Helitpuso.
41. OcobenHoctu 7y-usnydeHus suep. I[IpoxoxxneHue
Y-KBaHTOB U€pe3 BEILIECTBO.
42. Knaccudukamusi 3JIeMEHTapHBIX 4YacTull. JlenmToHBI.
JlenroHHBIN 3aps.
43. Apnponsl. bapuonnsiii 3apsin. KBapkoBas Mojenb
aJIpOHOB.

OIIK-1.2 Hcnonb3yer IIpumepHBbIii epeYeHb BONPOCOB U 3a1aHUI 110

TEOPETUUECKHE JadopaTopHbIM padoTam

OCHOBBI

TEXHUYECKUX Hayk [ 1 cemecTp

TUTST MPUMEHEHUS

MHHOBALMOHHBIX Ne 1 «IIpumeHeHnE 3aKOHOB COXpPAHEHUS IS OIIPEEICHUS

TEXHOJIOTHI1 HAa | CKOPOCTH TOJIeTa MY

peaTbHBIX 1. TlpuBeaute NpHUMEPHI CWI, JAOIINAX PA3HBIC BHIIBI

CTPOUTENBHBIX MOTEeHIIUaIbHOU dHeprun. Kakue u3 HUX mpHUCYTCTBYIOT

00BEKTOB B TaHHOU pabote? N3o06pasute cXeMy

2. Kakue

SKCIEPUMEHTAIbHOM YCTAHOBKM M YKQXXUTE€ Ha HeH
CUJIBI, ICCTBYIOIIME HA BCE TEJa, BXOMSIINE B CUCTEMY,
B KaX/1bIi MOMEHT BPEMEHU.

BEJIMYUHBI HMEIU KUHETUYECKas i
MOTEHIMAIbHAsl SHEPIUsl CUCTEMBI «IyJs+MasiTHUK» B
paznuuHble MoMeHTHl ombiTa? IlpeacraBeTe cxemy
W3MEHEHUs KUHETUYECKOW M MOTEHIMAJIbHOW 3HEPruu
CHCTEMBI.

3. Jlns Kakux MOMEHTOB BPEMEHH B JAHHOM DKCIIEPUMEHTE
MOXHO TPUMEHSTHh 3aKOH COXpPAaHEHUS MEXaHWYECKOUH
SHEPTHH, a JUIsl KAKUX Helb3s U noyemy? Cxema.

4. Jlns kakuX MOMEHTOB BPEMEHU B JAHHOM JKCTICPUMEHTE
MOXHO MPUMEHSATh 3aKOH COXpPAaHEHHUS UMITyJibCca, a JJs
KakuXx Hesb3s U nouemy? Cxema

5. Hcnonb3ys 3aK0HBI COXpaHEHUS MOIydnuTe PopmMymy Aist
pacdeTa CKOpOCTH T0JIeTa MyJIM B TaHHOW padoTe.

6. Kak mnpoumsBoautcs 00paboOTKa SKCIEPUMEHTAIBHBIX
JaHHBIX B JaHHOM pabote. Kak ompenensercs
JIOBEPUTENIbHBIA ~ HMHTEpPBAJ] CKOPOCTH U  CPEAHSsS
KBaJpaTHUeCKasi MOTPEITHOCTh OTKJIOHEHUSI MassTHUKA?
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Ne 4 «MccnenoBanue BpalaTreabHOIO JIBHKEHHS TBEPIOIO
T€J1a BOKPYT HEMOJBUKHON OCH»

1.

Ne

KakoB xapakTep 3aBHCHUMOCTH MOMEHTa HMHEPIHH OT
paccTosiHusl, Ha KOTOPOM HAaxOIUTCS TEJIO OT OCH
BpamieHus? B mannoii padote. [TocTpoiite rpaduk 3ToM
3aBUCHUMOCTH.

Kak  skcrnepuMeHTanpHO — ONpeAensieTcss  MOMEHT
WHEPIMH TeJa B JaHHOU JlabopaTopHoii paboTe?

Kakue 3akoHbBI coXpaHEeHHs] MPUMEHSIOTCS AJisl BBIBOJA
pacuetHbix popmyn? Iomyuure popmyny ans pacdera
MOMEHTa WHEPLIMH MasTHUKA.

KakoBa 3aBHCHUMOCTh YIJIOBOTO YCKOPEHHS Tejla OT
MOMEHTa TMPWIOKEHHBIX K HEMy CHJI U MOMEHTa
uaepimu  tenma?  [loctpoitte  rpaduk  maHHOM
3aBHUCHUMOCTH

Kak na masatHuke O6epOexka MOryT OBbITH ONpPEEIIEHbI
yIJI0BOE YCKOPEHHE, MOMEHT JEHCTBYIOIIUX CHJI H
MOMEHT UHEpIUu?

Kak B nmanHOil pa®oTe paccuMTBHIBAE€TCS MOTPEIIHOCTD
OIlpesiesieHus] MOMEHTa HMHEpPLUU TejJa OTHOCHUTEIbHO
MPOM3BOJIBLHON OCH BpallleHUs?

[IponemMoHCTpUPYHTE BO3MOKHOCTh TPUMEHEHUS CPEIbI
Microsoft Excel (uwmu mpyroit cpeabl) mis 0OpabOTKH
AKCIEPUMEHTAIBHBIX JTAHHBIX.

5 «OmnpeneneHrne  XapaKTEPUCTHK  3aTyXarOLIUX

KoJieOaHUI (1)I/I3I/I‘-IGCKOFO MasiTHHUKa»

1.

[Touemy kosiebaHusl MasiTHUKA B JIaHHOM pabore OyayT
3aTyXaroIruMH, Jaxe npu BBIKJIFOUCHHOM
3JeKTpoMaruure?

3anuIunTe ypaBHEHMs 3aTyXalolUX M HEe3aTyXarolluX
KoJe0aHui, CpaBHUTE HX.

Kak ammuinTyna 3aryxarommx KojeOaHUM 3aBHCHUT OT
BPEMEHH U OT YUCIIa KojeOaHui?

KakoB ¢u3nyeckuii cMbICI BETUUYUH MPUMEHHUTENIBHO K
JTaHHOW paboTe: HavajdbHas aMIUIMTyAa KoyieOaHU,
HavanbHas (aza KonebaHMH, KpyroBas 4acToTa
KojeOaHui, Tmepuoj  KojnebaHui,  KOIPPUIUEHT
3aTyxaHMs, BpeMs peJakcaluu, JorapupMUUECKuit
JIEKpEMEHT  3aTyxaHus, JoOpoTHocTh. Kakx  oHH
MeHstoTes ¢ poctom U?

Kak  MeHsIOTCS ~ XapakTepUCTHKH  3aTyXaIOIIHX
KoneOaHUi  HayalbHas  aMIUIUTyAa  KosieOaHuUH,
HavanbHas (¢asza KojeOaHWii, KpyroBas dacToTa
KonebaHui, mepuon  KoiebaHuid,  KOI(PPHUIHUEHT
3aTyxaHWs, BpeMs peJjaKcaluu, JorapuhMUIECKUi
JEKPEMEHT 3aTyXaHHs, JOOPOTHOCTh €CIU OAMH U3
rapamMeTpoB JIaHHOTO (pu3nueckoro masitHuka: |, m, L,
K yBermmuutcst (J1n0O0 yMEHBIIUTCS ) TIPH (PUKCHUPOBAHHBIX
3HAQYEHMSIX OCTaBIIUXCS?

Jns uero, B JaHHOW pabore, rpadukud CTPOAT B
sorapuMudeckoMm mMacirade?
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7. IlponeMOHCTpUPYHTE BO3MOKHOCTb IPUMEHEHUSI CPENIBI
Microsoft Excel (wnmu apyroit cpembl) mist 00pabOTKH
IKCIIEPUMEHTATBHBIX TAHHBIX.

Ne 11 «M3ydyeHne cTaTUCTUYECKUX 3aKOHOMEPHOCTEN»

1. KakoBo pacnpeznenenue apoOu mo sueiikam Ha JJOCKe
lanerona?  Kakoe  pacnpeneneHue  aHAJIOTMYHO
nanHomy B MKT?

2. KakoBo pacmpeneneHue 3JIEKTPOHOB IO  MOJIYJIIO
CKOpPOCTH B JaHHOW pabore? UTo mpoMCXOAWT MpH
M3MEHEHUU HalpsyKeHUs Hakaia?

3. Kakue cratucTHuecKue MCTOABI TMPUMCHAKTCIA B

JlaHHOM paboTe?

4. TlpogeMOHCTpUpPYHTE  BO3MOXHOCTH  HPUMEHEHUS

cpenst  Microsoft Excel (wmm npyroét cpensr) st
00pabOTKH IKCIICPUMEHTAIIBHBIX JTaHHBIX.

Ne 14 «Omnpenenenue mokasarenass aaradaThl METOJIOM

Knemana u /Iezopmar»

1. OObsicHHUTE X0 SKCIEPUMEHTA U PE3YNIbTaThl pacueTa.

2. HazoBute mporecchl, MPOUCXOASIINE C Ta30M, B X0
HKCIIEPUMEHTa U M300pa3uTe uX rpaduyecku.

3. 3amummre ypaBHEHUS JUIS  BhIBOAA  (OPMYIIBI
MoKa3arens afuadarsl.

4. llpogeMOHCTpUpYHTE€  BO3MOXXHOCTh  IPUMEHEHUs
cpenst  Microsoft Excel (wmm apyrodt cpemsi) st
00pabOTKHM HKCIIEPUMEHTATIBHBIX TAHHBIX.

5. Kak B maHHO# paboTe MUHMUMH3UPYETCS MOTPEITHOCTh
IKCIIEPUMEHTAIBHBIX JTAHHBIX ?

Ne 21 «MccnenoBanue dJIEKTPOCTATUYECKOTO TIONS C

ITOMOLIBIO 30HAA»

1. Yro Takoe HampsKEHHOCTH 3JeKTpuueckoro nois? Kak
rpaduuecku IIPEJICTaBUTh pacnpezneneHue
HaIpPsHDKEHHOCTH B Pa3HBIX TOUKAX 3JIEKTPUUYECKOTO MOJIS
B JaHHOU paboTte?

2. UYto Takoe MOoTeHIHMAN JIeKTpocTaTndeckoro mojs? Kak
rpaduUecKu MpeCTaBUTh pacipeieieHne MoTeHIana B
Pa3HbIX TOYKAX IEKTPUUYECKOTO OJIs B JaHHOH padote?

3. Uemy paBHa paboTa IO MEPEMELICHUIO 3apsijia BJIOJb
SKBUIIOTEHIMAILHON MOBEPXHOCTU U IO 3aMKHYTOMY
KOHTYpY, OrpaHMYEHHOMY Y4YacTKaMH CHJIOBBIX U
SKBUTIOTCHITMAIBHBIX JIMHUK? Beraucoute paboTy 1o
MEPEMEILEHUIO 3apsa M0 3aJaHHON TPAEKTOPHUH.

4. Kak U3MEHUTCS KapTHHA CHJIOBBIX "

OKBUNOTEHIMAIBHBIX  JIMHUH  HpPU  YBEIWYECHHUH
(YMEHBIIEHNH ) HAPSDKEHHOCTU MEXKY JIEKTPOJaMu?

No 24 «Pacumpenue mpezgena M3MEPEHUS aMIIEpMETpa

IIOCTOSIHHOT'O TOKa»

1. KakoB mnpuHUUI JEHCTBUS 3JIEKTPOU3IMEPUTEIHHBIX
pudopoB MAarHUTORJIEKTPUIECKOTO u
JJIEKTPOMArHUTHOIO THUNA, MPUMEHSEMbl B JIaHHOU
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pabote?
2. Yro Ha3bIBAIOT TOKOM IIOJIHOTO OTKJIOHCHUS U
HaIps’KCHUCM IIOJIHOT'O OTKJIOHCHUA

JIEKTPOU3MEPUTENBHOTO ITprdopa?

3. Kakum o6pa3oM BKIIIOYAIOT aMIIEpPMETP U BOJBTMETP B
UIEKTPUUECKYI0 LeNb A U3MEpeHus TOoKa U
HanpspkeHna? [IpogeMoHCTpupyHTE HaBbIKY BKIOYEHUS
9TUX NPUOOPOB B FJEKTPUUECKYIO LIEIb.

4. Yro takoe myHT? /{78 4ero M Kak OH HCHOJB3YeTCs?
[IpopeMoHCTpUpYHTE HCIIOIB30BAHNE IIIYHTA.

5. Yro takoe 106aBoYHOE cONpoTHBIeHHUE? [[71s uero u kak
OHO HCIIOJB3YyeTCs? [IponeMoHncTpupyiite
UCIOJIb30BaHUE 00ABOYHOTO COMPOTUBIICHUS.

6. IIpogemMoHCTpHUpYHTE BO3MOKHOCTh IPUMEHEHHUS CPEIbI
Microsoft Excel (wnmu apyroit cpempr) mist 00pabOTKU
9KCHEPUMEHTAIbHBIX JAHHBIX.

7. Kak B maHHON paboTe MMUHMMM3UPYETCS MOTPEIIHOCTb
9KCHEPUMEHTAIbHbBIX JAHHBIX?

Ne 28 «Ompegenenne MHAYKTUBHOCTH KATYIIKA U

MarHUTHOHN MPOHHUIIAEMOCTH EPPOMArHUTHOTO TEIIa»

1. Kakwe npuOOpbl NMPUMEHSJIUCh B JaHHOW padoTre aJis
OTpeeius TapaMeTPOB TOCTOSHHOTO U IEPEMEHHOTO
TOKa?

2. Tlomyuure  dopMmyiry  UIsi  pacueTa  IOJIHOTO
COTIPOTUBIICHUS Henu MIEPEMEHHOTO TOKa,
HCII0JIb3YEeMOU B JaHHOW paboTe (WU MpeAcTaBIEHHOM
MpenoaBaTenem).

3. Kaxk onpenensiach WHAYKTHBHOCTh KAaTYIIKH B JIAHHOMN
pabore? Kakum emie crnocoOOM MOYXKHO ONPEAeTUTh
WHJTYKTUBHOCTB?

4. TlpogeMOHCTpUPYHTE BOZMOKHOCTh MPUMEHEHUS CPebl
Microsoft Excel (wnmu apyroit cpembl) mist 00pabOTKH
IKCIIEPUMEHTAIbHBIX JTaHHBIX.

2 cemecTp

Ne 32 «Omnpenenenue paguyca KpUBU3HBI JIUH3BI U MOJIOCHI

MPOIyCKaHMs CBETO(UIBTPa ¢ TOMOIIbIO KoJiel, HproToHa»

1. Kak oObsicHseTcs nosiBienue kouer Herorona?

2. Tlomyuwnte GopmMyIbl s pacdyera pagilyCcoB TEMHBIX U
cBeTIbIX Kojeln HproToHa.

3. Ilomyuntre Qopmyny manas oOmpeneneHus paauyca
KPUBH3HBI JIUH3BI.

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

Ne 34 «Omnpenenenue AJIMHBI CBETOBOM BOJIHBI U

XapaKTEPUCTUK TUGPAKIIMOHHON PEIICTKI

1. KaxoBbl mapamMeTpsl U XapaKTePUCTUKH AUPPAKITHOHHOM
pElIeTKH, TPUMEHIEMOH B SKCTICpUMEHTE?

2. Tlonmyuute Gopmymny s onpeAeNeHus JJIMHBI CBETOBOM
BOJIHBI ITPY AU pakiuy Ha TU(OPAKIIMOHHON PEIICTKE.




Kon
WHUKATOpa

Nupukarop
OCTHIKEHUSI
KOMIIETEHI[NHA

O1ieHOUHBIE CPEACTBA

3. KakoBo mpakTHueckoe NpUMEHEHUE TU(PPAKIUOHHBIX
peeTok?

4. Kak B nanHo#l paboTe MUHUMHU3UPYETCS MOTPEIIHOCTH
JKCIIEPUMEHTAIILHBIX JAHHBIX?

No 35 «Omnpenenenve KOHIIEHTpallMU PacTBOPOB caxapa U

IIOCTOSIHHOW BPAILEHUSD)

1. Ha  ocHOBe  Kakoro  sBJIEHHUA  OIpEIeseTCs
KOHLIEHTpallusi ~ pacTBopa  caxapa B  JIaHHOM
3KCIIEpUMEHTE?

2. TlosicHUTE YCTPOMCTBO M HPUHIMII JACUCTBHUS MPU3MBI
Huxons

3. TlosicHuTe  yCTpOWCTBO W  TPUHIMI  JACUCTBUS
IIOJIyTEHEBOI'O CaXapuMeTpa

4. Kak B naHHOU paboTe MUHUMH3UPYETCS MOTIPELIHOCTh
9KCIIEPUMEHTAIBHBIX JAHHBIX?

Ne 36 «CuHsaTHEe  BOJBTAMIIEPHBIX  XapPAKTEPUCTHK

(hoTOdIIEMEHTA U OTIPE/ICIICHNE €TO YYBCTBUTEIHLHOCTH

1. Tlpoananu3upyiiTe nolyueHHBIE B 1a00paTOpHOIl paboTe
BAX

2. Kak ompepensiercss moctosHHas Ilmanka B JaHHOM
JKCIIepUMeHTe?

3. Kak B manHO# paboTe MUHMMH3UPYETCS MOTPEIIHOCTD
HKCHEPUMEHTATBHBIX JaHHBIX?

4. Kak B ngaHHOW paboTe pacCUUTHIBAETCS MOTPEUIHOCTH
omnpezeneHus nocrostHHou Ilnanka?

5. IIpogemMoHCTpHUpyHTE BO3MOKHOCTh IPUMEHEHHUS CPEIb
Microsoft Excel (wnmu apyroit cpembl) mist 00pabOTKH
IKCIIEPUMEHTATbHBIX JTaHHBIX.

Ne 41 «MccnenoBanue Bo30y»x/1€HUSI aTOMOB T'a3a»

1. OObsicHUTE TNPUHIMI OIpeneTeHUs] BO30YXKIACHHbBIX
COCTOSIHMI aTOMOB ra3a B DKCIIEpUMEHTE?

2. TlosicHUTEe PUHIUT paOOTHI IIEKTPOHHOH JIAMITHI

3. B kakom auama3oHe 3J1€KTPOMAarHUTHBIX BOJIH JIEKUT
u3llyyeHue BO30YXKIEHHBIX aTOMOB I[ApOB PTYTH U
nouemy?

4. Kak B JJaHHOM D3KCIEpUMEHTE OmpeJensieTcs 00J1acTh
JOKJIN3allMM DJIEKTPOHA M KaK IIOJIyYEHHBIE JIaHHBIC
COIIACYIOTCS C TEOPETUYECKUMHU IPEANOCHUIKAMU?

Ne 42 «OmnpeneneHne TIIaBHBIX KBAaHTOBBIX  YHCEI

BO30YKJIEHHBIX COCTOSIHUI aTomMa BOJI0PO/Ia

1. Tlosicaure  yCTpOHMCTBO ¥  MNPHUHLIMUI  PpabOTHI
CIEKTPOCKOIMA, CIOIb3yeMOr0 B JaHHOW paboTe

2. Tlomyuutre ¢opmyny mJIsi OINpPENeNUHUS TIABHBIX

KBAaHTOBBIX YHCENl BO30YXJIEHHBIX COCTOSHUI aTroma

BOJIOPOJIa M IPYTUX BOAOPOAONOJOOHBIX aTOMOB

Uro Ha3bIBaeTCs IpalyupOBOYHBIM I'paduKkom?

4. TlpogeMOHCTpUpYHTE BOZMOKHOCTh PUMEHEHUS Cpebl
Microsoft Excel (wmm nmpyroi cpempl) mis oOpabOTKH
HKCHEPUMEHTAIbHBIX JAHHBIX

w




Kon Nupukarop O1ieHOUHBIE CPEACTBA
WHIUKATOPA | JOCTHKECHUS
KOMITIETEHIINH
No 51 «M3yueHnue 3aKOHOMEPHOCTEHN O-pacrajiar
1. Yto Takoe aKkTUBHOCTb PATUOAKTHBHOIO 3JIEMEHTA, €€
BBIUYHCIICHUE U SAUHUIIBI H3MEPEHHUS.
2. B uewm cocrout 3akoH [ 'eiirepa - Herrona?
3. Kak o1eHuTh 2HEPruio o - YaCTUIIBI?
4. VYcrpoiictBO M HpUHIUI  pabOTBI  CUETYHKA
I'efirepa-Mroiuiepa.
5. IlponeMoHCTpHUpyiiTE BOZBMOXHOCTH TPUMEHEHUS CPEJIbI
Microsoft Excel (wnmu apyroit cpembl) mist 00pabOTKH
AKCIEPUMEHTAIbHBIX TAHHBIX
Ne 53 «Omnpenenenne MakCUMaabHON PHEPTUU -4acTHI] U
UICHTU(PUKAIUS PaJUOAKTUBHBIX IIPEMapaTOB)
1. Kakue u3BecTHBI pa3HOBHIHOCTH OeTta-pacmana? Kaxas
Y3 HUX MCCIIEAYETCS B TAaHHOM dKCIIepUMEHTE?
2. B kakux nuanazoHaxX HaXxOJSATCS IMEePHOJIbI MOTypacaia
Y DHEpruu 0eTa- pacnaja IpUPOIHBIX PATUOHYKIHI0B?
3. KakoBbl OCHOBHBIE OCOOCHHOCTH B3aUMOJICHCTBUS
0eTa-4acTull C BEIIeCTBOM?
[IponemMoHCTpUpYHTE  BO3MOXHOCTH  NPUMEHEHHUS
cpenst Microsoft Excel (nnu mpyroii cpespl) st 00paboTKH
SKCIEPUMEHTAIIbHBIX JIaHHBIX
OIIK-1.3 Pemaer  mmxenepubie | [IpuMepHBIi MepevyeHb NPAKTHYECKUX 3a]aHU
3aJa4yn C IIOMOIIBIO 1 ceMeCTp
MaTEMAaTHYCCKOI'O
anmapaTa  BEKTODHOM 3aganme 1.Touka ABMXKETCS B IUIOCKOCTH X0y IO
anreOpsl, 3aKOHY: x=-2t;y=4t(1-t). HallTu ypaBHeHHE TpaeKTOpUH
HAJIUTUYCCKOU .
?eOMeTpHH ; )i= f(X) u u300pa3ute ee rpaduyecku; BEKTOpP CKOPOCTH
MaTeMaTHYECKOTO V u yckopeHuss & B 3aBUCUMOCTH OT BPEMEHH; MOMEHT
aHaju3a

BPEMEHH ty, B KOTOPBIH BEKTOP YCKOPEHHs & COCTaBIISET
yron m/4 ¢ Bextopom ckopocta V . Otser: y=—x"—2X ;
V =—2i +41-2t)j, a=-8f, 1=0,75c.

3aganme 2. Teno Bpamaercss BOKPYr HENOJIBHKHOM
OCH 110 3aKOHY ¢ =2+4-t—2-t>. Haiitu: 1) cpeanee 3HaueHue

YTJIOBOW CKOPOCTH <a,> 3a IPOMEKYTOK BpeMeHHu ot t=0 10

OCTaHOBKH; 2) YIJIOBYIO CKOPOCTh T€Ja B MOMEHT BpEeMEHU
t=0,25 c; 3) HOpMaJIbHOE YCKOpPEHHE TOYKH, HAXOSAIIEHCS
Ha PacCTOSIHMM 1 M OT OCH BpalleHUs B TOT K€ MOMEHT
Bpemenu. OtBeT: 2pan/c; 3 pan/c; 9 M/,

3apanme 3. Illap maccoii mj=4Kr HOBHXETCS CO
CKOPOCTBIO V1=5 M/C U CTaJIKMBAETCS C MIApOM Maccou mjy
=6 Kr, KOTOPBIA JABMKETCS €My HAaBCTPEUY CO CKOPOCTHIO
V,=2 m/c. Onpeaennute CKOPOCTH IIAPOB TOCTe yaapa. Y aap
CUUTaTh a0CONIOTHO YIPYTUM, MPSAMBIM M IEHTPaIbHBIM.
OtBet: 3.4 Mm/c, 3,6 m/c.

3ananmue 4. Bay B BUJIe CIJIOMIHOTO HMJIMHAPA MACCOU
mM;=10 Kr Haca)xeH Ha TOPU3OHTAIBHYIO OCh. Ha runuHIp
HaMOTaH MIHYP, K CBOOOTHOMY KOHITY KOTOPOTO TO/IBEIIIEHA
rups maccoii mp=2 kr. C KakuM YCKOpeHHeM OyneT
OIYCKaTbCsl THpSA, €CIM €€ MpeAoCTaBUTh camoil cebe?
OrgeT: 2,8 M/c°.
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3apanme 5. OnpenenuTh Mepuoi, dYacToTy H
HavyanpHylo (a3y KoseGaHUM TOUYKH, MABIXKYIIEWCS IO
YPAaBHEHUIO: x=A-sino(t+7) A€ ©=2,57 c'l, 7=0,4 ¢c,A=0,02
M. KakoBa ckopocTh Touku B MOMEHT Bpemenu 0,8 c. OTBeT:
T=0,8¢c; v=1,25 c'l; V=0,157 m/c.

3apanue 6. Toueunsie 3apsanbl =10 K1 1 q=-20
HKJ HaxonsaTcs B Bo3ayxe Ha paccrosHuu 10 cMm apyr ot
npyra. OmnpenenuTs HANpsSHKEHHOCTh MO B TOouke A,
yIaJICHHOW Ha paccTostHue 6 CM OT MEPBOrO M Ha 8 CM OT
Broporo. Kak wu3MeHuTCs mNOTEHIMalbHAs SHEPrus
B3aUMOJCUCTBUSA 3apsAI0B, €CIIM IEPEMECTUTH BTOPOU 3apsij
B 3Ty Touky? Kakyro Jij1s1 3TOro Hy>KHO COBEpILUTH paboTy?
Otgert: 37,6 xB/m; 12 Mx/Ix.

3ananme 7. Tpu MIIOCKUX BO3YIIHBIX KOHJIEHCATOPA
¢ emroctamu C=1,5mMx®d, C,=7 wMx®d, Cz=2 wMKD
COCUHEHBl  TMOCIEAOBATEIbHO W  HPHUCOEAMHEHBI K
UCTOYHUKY TOKa. Ilpu 3Tom 3apsa BTOporo KoHaeHcaropa
pase 14-10™ K. a) Haiitu suepruto stoii 6arapen. 6) He
OTKJIIOYass MCTOYHMKA TOKa OT OaTaper KOHJEHCATOPOB,
pa3aBUTAIOT TJTACTHUHBI TPETHETO KOHJIEHCATOopa,
YBEJIMUUBAsL PAcCTOSTHUE MEXIy HUMU B 2 pasza. Haiitu
W3MEHEHHE eMKOCTH U 3apsana Oartapeu. Otet: 490 Mk,
0,21 mx®, 0,4 mKi.

3ananue 8. JIga anementa (€1 =1,2 B, 11 =0,1 Om, &;
=09 B, r, = 03 OM) coeauHeHbl OIHOUMEHHBIMU
nontocamu. CornpotuBieHre R coeIMHUTEIBHBIX TPOBOIOB
paBuo 0,2 Om. OmpenenuTh cuily TOKa B 1Henu | u
Pa3HOCTh MOTEHIMAJOB HA 3a)KUMaX Ka)KJIOTO MCTOYHHUKA.
OtgeT: 0,5 A; 1,15 B; 1,05 B.

3aganue 9. Kpyrosoii Burok paanycom R=15,0 cm
pacrlojioKeH  OTHOCHUTEIbHO  OECKOHEYHO  JJIMHHOTO
MPOBOJIA TaK, YTO €ro IUIOCKOCTh IMapajuielibHa MPOBOAY.
[IepnenuKynsp, BOCCTAHOBIICHHBIN HA MPOBOJ U3 LIEHTPA
BUTKA, SIBJIAETCS HOPMAJIbIO K IJIOCKOCTH BUTKa. Cuia Toka
B mnpoBonxe [1=5A, cmia Toka B BUTKE TOKM [=1A.
Paccrosinne ot ueHTpa BUTKa 10 mpooma d=20 cwm.
Ompenenure MarHUTHYIO HMHAYKIIMIO B I[EHTPE BHTKA.
OrtBet: Bo=6,5MmkTmn.

3aganue 10. IlpoBopsmuii MJIOCKUMH  KOHTYP,
uMmerouit  popmy okpyxkHocTH pamuyca r = 0,05 ™
MOMEIlEH B OJIHOPOJHOE MarHUTHOE TOJI€ TakK, YTO JIMHUU
MarHuTHOMN WHIYKLIHAN OJIst HalpaBJICHBI
MEPIEeHIUKYJIAPHO TUIOCKOCTH KOHTypa. ComnpoTHBIEeHHE
koHTypa R = 5 OM. MaruutHas MHIYKIUS MEHSETCS 110
3akony B = kt, rae k = 0,2 Tn/c. Onpenenute: a) 3.1.C.
WHIYKIIMA, BO3HHUKAIOIIYIO B O3TOM KOHType; 0) cuiy
WHIYKIIMOHHOTO TOKA; B) 3aps]l, KOTOPBIH MPOTEYET IO
KOHTYpY 3a MepBble 5 ceKyHA u3MeHeHus noius. Oreer: 1,6
MB; 0,3 MA; 1,6 MKi.

3apanme 11. Katymika HaMoTaHa MEIHBIM NPOBOAOM
muametpoMm d=0,2 MM ¢ obOmie#t amuHoN =314 M u umeer
nHayktuBHocTh [=0,5 I'm. Ompenenuts conpoTHBIEHHE
KaTymku: 1) B Iend TOCTOSHHOTO TOKa, 2) B IENH
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nepeMeHHoro Toka ¢ yactotoit v=>50 I'u. OtBer: R=160 Owm;
R=224 Om.

2 cemecTp

3ananue 12. B onsiTe FOHra crexisHHas miacTHMHKA
TOJIIMHOW B 2 CM IOMELIaeTcs Ha IyTH OJHOIO U3
UHTepPEPUPYIOMINX JIydyel NepneHauKyiIsipHo aydy. Ha
CKOJIBKO MOTYT OTJIMYaTbcsi Jpyr OT Jpyra 3HAayeHHs
[I0Ka3aTeJsl IPEJIOMIIEHUS B Pa3/IMYHbIX MECTaX IIACTUHKH,
YTOOBI H3MEHEHHE PAa3HOCTHU X0J1a OT ITOH HEOJTHOPOJHOCTH
He npesbimano 1 Mmxm? OTBerT: A<n=5-10",

3ananue 13. [Tydok Genoro cBeTa najgaeT HOpMaIbHO
K MMOBEPXHOCTU CTEKJIIHHOW IUTACTUHKHM ToimuHon d=0,5
MKM, Haxozsueiics B Bo3ayxe. [lokazaTens npenomieHus
crekna  n=1,5. B pesymbrare = uHTepdepeHUIUU
MHTEHCUBHOCTh HEKOTOPBIX BOJIH, JJIMHBI KOTOPBIX JIeXKAaT B
npeaenax Buaumoro crekrpa (ot 400 mo 700 HM),
ycuiIMBaeTcss mpu oTpaxeHuu. Omnpenenure AIMHBI 3TUX
Bosid. OtBet: 0,6 Mkm4 0,43 MKM.

3ananue 14. Ilnockas BoiaHa (A=0,5MkM) mamaet
HOpMaAJILHO Ha JuadparMy ¢ KpPYIJIBIM  OTBEPCTHEM
nuamerpoM 1,0 cm. Ha kakoMm paccTossHUM OT OTBEPCTHS Ha
€ro OCH JIOJDKHA HaXOJHUTHCS TOYKA HAOIIOAEHUS, YTOOBI
oTBepcTUE OTKphIBaJIO: 1) oaHy 300y dpenento; 2) 1Be 30HbI
@®penens? Otser: 50; 25 m.

3ananue 15. Halitu HanOOJIbIIUN MOPSAIOK CIIEKTpa
JUISL JKENTOW JIMHUM HAaTpus C JJIMHOM BOJHBI A=589 HM,
€CIIM TIOCTOsSIHHAs JAU(PAKIMOHHOM pemeTrku d=2MKM.
CKOJIBbKO BCEr0 MaKCUMYMOB J1aeT 3Ta pemierka? [loa kakum
yriioMm ¢ HaOmonaetcs nociuenanuit makcumym? OtBert: 3; 7;
62°.

3aganue 16. [[Ba mossspusaropa pacroJIOKEHBI Tak,
YTO Yrojd MEXAY HMX IUIOCKOCTSIMH IPOIYCKaHUSl pPaBEH
25°. Onpenenurb, BO CKOJBKO pPa3  YMEHBUIUTCS
MHTEHCUBHOCTh €CTECTBEHHOI'O CBETa MPHU IPOXOXKICHUU:
1) uepe3 onuH (mepBblif) momspuzaTop, 2) uepe3 oba
nomsipuzatopa.  Koadduiument mnorsomeHus cBeta B
nosnsipuzatope pasel 0,08. Otser: 2,17; 2,88.

3aganue 17. UepHoe teno umeer remneparypy 3 kK.
IIpu oxnakaeHUW Tena JUIMHA BOJIHBI, MPUXOSLIAsCS Ha
MaKCHUMYM H3Ty4aTeJIbHON CIIOCOOHOCTH, U3MEHUIIAch Ha 8
MKM. Jlo Kakol Temmeparypbl OXJaAwioch Teno? OTBET:
323K.

3aganme 18. VY3kuil mMy4yok MOHOXpPOMATHYECKOTO
PEHTTEHOBCKOTO M3JIy4€HHs TMaJaeT Ha paccerBaroliee
BemiectBo. Ilpy  3TOM [UIMHA BOJNHBI  M3JIY4EHHS,
PacCessHHOIO MOJI yrilaMu 60° u 120°, ormraarorcs JIpyr OT
apyra B 2 pa3a. Cuuras, 4YTO paccesiHUE MPOUCXOAUT Ha
CBOOO/HBIX DJIEKTPOHAX, HAWTU JUIMHY BOJIHBI MaJIAIOLIETO
m3nydenus. Oteer: 1,2 M.

3aganue 19. Kpachas rpanuma ¢oroaddexra s
HEKOTOporo Mmeraimna paBHa 275 um. Haiitu: 1) paborty
BBIXOJIa JIEKTPOHA M3 3TOr0 METajljia, 2) MaKCHUMAaJIbHYIO
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CKOPOCTb JJIEKTPOHOB, BBIPHIBAEMBIX U3 3TOT0 MeETajia
cBeToM ¢ JumHOW BoiaH 180 HM, 3) MakCHUMaJbHYIO
KMHETUYECKYIO SHEPrUIO 3THX 3JeKTpoHOB. OTBeT: 4,523B;
9,1-10° m/c; 2,383B.

3aganue 20. OnekTpoH 007a1aeT KUHETHUYECKOH
snepruet 30 »B. Omnpenenuth neOpPOMIEBCKYIO UTMHY
BOJIHBI AJIEKTpOHA. BO CKOJNBKO pa3 U3MEHUTCS 3Ta AJIMHA
BOJIHBI, €CJIM KUHETUYECKast 3Heprust ymeHbmutcs Ha 20%?
Otger: 2,2:10"%m; 1,12.

3ananme 21. [Ipu nBMKEHUM YacCTULBI BJOJIb OCH X
CKOPOCTh €€ MOXET OBITh OmpejAelieHa C TOYHOCTHIO
(ommbkoi) mo 1 cm/c. HailTu HeomnpeaereHHOCTh
KOOpJMHATBI, €CJIM YacTULEd sBIseTcs: 1) 3JIeKTpoH, 2)
npobunka maccoi 0,1r. Otet: 0,01m; 1028w,

3ananue 22. Yactuma HaxoguTcs B OECKOHEYHO
riyooKoit OJTHOMEPHOM MNOTEHIUATbHON umest
MUHHMaJIbHYIO  SHepruto.  Kakxosa BEPOSITHOCTD
oOHapyXeHHs] 4YacTHIbl B cpeAHeil Tpetu sMbl? OTBET:
0,600.

3amanmne 23. OnpenenuTs  JJIMHY  BOJIHBI,
COOTBETCTBYIOIIYIO TpeTbel nuHuu cepuu banpmepa: 1) B
CIEKTpe U3Iy4yeHUH Bojopoja, 2) B cmekTpe m3myueHus
noHa renud. Orset: 434um, 109HM.

3apnanme 24. Onpepenure nepuoj mojypacrana u

HAYaIbHYH0 aKTUBHOCTh BHCMYTa oyBi, €CIIH HM3BECTHO,

9TO BHCMYT Maccoii m = 1 r, BeiGpackBaer 4,58-10™ f —
gactull 3a | cekyHay. Bo CcKoibko pa3 H3MEHUTCS
aKTUBHOCTH 3a Mecsi? OTBeT: 5 cyTok; 64 pasa.

3ananme 25. Sapo Gepusuus-7 f-paAMOaKTHBHO IO
cxeme K-3axBara. 3anucars peakuuto. Kakue yactusl npu
3TOM 00pa3zoBaIKCh?

3aganue 26. Beruncouts B a.e.M. Maccy snapa °C, y
KOTOPOTO 3HEPTHUs CBS3U HAa OAMH HYKJIOH paBHO 6,04 M»1B.
Otsert: 10,0135 a.e.m.

3amanme 27. CoiaHedHass MOOCTOSHHas IS 3e€MIIH
(2HEprus COJHEYHOIO M3JIYYEHHS, MAJIAIOLIEr0 B €AUHUILY
BPEMEHU Ha EIMHUIYy IUIOMAAW B TEPHEeHIUKYIIPHOM
Hampasiennn) paBHa 1370 JDk/cm®. Ommpasice Ha 5Ty
BEJIMYNHY, HaliIUTE, CKOJIBKO IO Macce BOJAOPOA BEITOpaeT
€KECeKYHJTHO BHYTPHU COJIHIIA, €CJIM W3BECTHO, 4YTO
HMCTOYHUKOM DSHEPrUM COJHIA SABISETCS CUHTE3 YeThIpex
snep Bojopoaa ¢ oopazoBanueM sijpa renus-4. Oreet: 630
MJIH.T/C.

3aganue 28. Haiigure mnms rasooOpa3HOTO asora
TEMIIeparypy, pu KOTOpor ckopocTsaM Mmojekyn vy = 300
M/c 1 vz = 600 M/C COOTBETCTBYIOT OJMHAKOBBIC 3HAUCHUS
¢ynkuu  pacnpenenenuss  Maxkcsemta  f(V).  Otser:

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

3ananue 29. VneanbHblil IByXaTOMHBIN Ta3 00bEeMOM
5 1 u nasnermem 10° Ila M30XOpPUYECKH HArpesu, B
pe3yabTaTe 4Yero CpeaHss KUHETHYeCKash HSHEepPrus ero
Mosekyn yBenuuuiack ot 0,0796 3B mo 0,0923 5B. Ha
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CKOJBKO TMpHU 3TOM U3MEHHUThCS JaBiieHHe Traza? B
NalbHEWIIeM Tra3  HM30TEPMHUYECKHM  PacIIupWid 0
HavanbHOTO jAaBieHusa. Ompexnenutre oObeM raza B KOHIIE
npouecca. Oret: yBenuuutcs Ha 0,16 MIla; 5,8 1.

3ananue 30. Omnpenenure KO3 PHUIIEHT
TEIJIONMPOBOAHOCTH A a30Ta, ecid KO3 UIUEHT
JTUHAMUYECKOU BS3KOCTH 1) JUIsl HETO TIPH TEX KE YCIOBUIX
paBen 10 mxIla-c. OtBet: A=7,42 MmB1/™M"K.

3aganme 31. 12 1 a30oTra HAXOIATCS B 3aKPHITOM
cocyne oowemom 2 1 mpu Temmeparype 10°C. Ilocne
HarpeBaHus JIaBJIEHUE B COCY/I€ CTAJI0 PABHO 104MM.pT.CT.
Kakoe xomuuectBO Teruia ObUIO COOOUIEHO Ta3y Mpu
HarpeBanuun? Otsert: 4,1- 10% Jix.

3apanme 32. Cmemanud BOJIYy Maccoil Mi=5SKkr mpu
temriepatype T1=280 K c Bomoii maccoii My=8Kkr mnpu
temneparype T2 =350 K. Haiitu: 1) remneparypy 6 cmecu;
2) wu3MeHeHHMEe AS OHTPONHH, MPOUCXOMAIIEE IPH
cmemmBanun. OtBet: 323 K; 0,3 x/[x/K.




0) Ilopsinok mnpoBeneHUs] MPOMEKYTOYHON aTTeCTALMH, NOKa3aTeJld M KPUTEPUH
OLICHUBAHUS:

[IpomexxyrouHast arTectanmus 1Mo AUCHUIUIUHE «DHU3MKa» BKIIOYACT TEOPETUYCCKHE
BOTIPOCHI, TO3BOJISIFOIINE OLIEHUTh YPOBEHb YCBOCHHS O0YUJAIONTUMUCS 3HAHWUN, U MPAKTUYCCKUE
3aJIaHUs, BBISBIISIONINE CTEIIEHb CHOPMUPOBAHHOCTH YMEHHI U BJIaJICHHA, IPOBOIUTCS B (hopme
3aueta (1 cemectp) u B hopme sk3amena (2 cemectp).

3ayer oOywaromuecss IOJIy4alOT B pe3yibTaTe BBINIOJHEHUS BCEX BHIOB padoT,
MPEAYCMOTPEHHBIX BO 2 CEMECTpEe M3YyUEHHUs JAHHOM TUCUUIUIMHBL. B cilyyae HEBBINOIHEHUS,
3a4eT MpoBOAMTCS B (hopMe cobecetoBaHMs IO BOIIPOCAM COTIJIACHO TIEPEYHIO BOTIPOCOB K 3a4ETy.

Ilokazamenu u Kpumepuu OUeHUBAHUA 3auema:

- Ha OLEHKY «3aYTeHO» O00ydYaroIuiics JEMOHCTPUPYET YpOBEHb, HE HM)KE IOPOTOBOIO,
c(OPMHUPOBAHHOCTU KOMIIETEHLIUH: B XOJ€ KOHTPOJBHBIX MEPONPHUATUH MOIYT IOIYCKAaThCS
OLIMOKH, MOKET MPOSBISATHCS OTCYTCTBUE OTJCIbHBIX 3HAHUN, YMEHUH, HABBIKOB, 00 yJarOIMics
MOTYT UCIIBITHIBAET 3HAUNUTENbHBIC 3aTPYAHEHUS [IPU OIIEPUPOBAHNUY 3HAHUSAMU U YMEHUSAMU NIPU
UX [IEPEHOCE Ha HOBbIE CUTYallUH.

- Ha OLCHKY «HE 3auTe€HO» OOyyaroIIMiCs HE MOJKET IOKa3aTh 3HAHUSA HA MOPOTOBOM
YpOBEHb C(HOPMHPOBAHHOCTH KOMIIETCHIMH, T.€. OOyYaroIIMHCS HE TOKa3bIBAaeT 3HAHHE
OCHOBHOI'O Marepuana B o0beMe, HeoO0XOAMMOM i MpeAcToseil npodeccuoHaaIbHON
NeSITeIbHOCTH; HE CIIOCOOEH apryMEHTHPOBAHHO M IMOCJENOBATEIbHO H3JIaraTh, IOIYCKAeT
rpyOble OIIMOKM B OTBETAX; HE MOXKET IOKa3aTh UHTEJIJIEKTYaJIbHbIE HaBbIKU PELICHUS POCTHIX
3a/1a4. HE OJITBEPKIAET OCBOCHUE KOMIIETEHIUI, IPETYCMOTPEHHBIX POTrPAMMON.

DK3aMeH 1O JaHHOM TUCHMIUIMHE MPOBOJUTCA B YCTHOW (hOpMeE MO SK3aMEHAITMOHHBIM
OwmiieTaM, KaXIblii U3 KOTOPBIX BKIOYAET 2 TEOPETUYECKHUX BOIPOCA U OJHO MPAKTHYECKOE
3a/1aHue (3a/1a4y).

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA:

— Ha OLIEHKY «OTJHYHO» (5 6amioB) — oOyyaromuicss 1eMOHCTPUPYET BBHICOKUN YPOBEHb
c(OPMUPOBAHHOCTH KOMIIETEHIINI, BCECTOPOHHEE, CHUCTEMAaTH4ecKoe M TIIIyOOKOoe 3HaHUEe
y4eOHOro MaTepuasia, CBOOOJHO BBIMOJHSAET MPaKTHUECKUE 3aJaHMs, CBOOOIAHO OIEpUpPYyeT
3HAHUSMH, YMEHUSIMH, IPUMEHSET UX B CUTYAIUSX TTOBBIIICHHON CI0KHOCTH.

— Ha OILIEHKY «xopomo» (4 Gamna) — oOyuaromuiics AEMOHCTPUPYET CPEIHUN YpPOBEHb
c(OPMHPOBAHHOCTH KOMITETCHIIMH: OCHOBHBIC 3HAHMS, YMEHHS OCBOCHBI, HO JOITyCKAIOTCS
HE3HAUUTeNIbHbIE OIIMOKU, HETOYHOCTH, 3aTPYJHEHUS IIPU AaHATUTUYECKUX OIepalusix, HepeHoce
3HaHUH U yMEHUI Ha HOBbIE, HECTAH/IAPTHBIC CUTYAI[HH.

— Ha OLEHKY «YyAOBJETBOPUTEJbHO» (3 Oamia) — oOyyaromuiics IEeMOHCTPHPYET
MIOPOTOBBI YPOBEHb C(HPOPMUPOBAHHOCTH KOMIIETEHIIMNA: B XOJI€ KOHTPOJBHBIX MEpPOTPHUATHA
JIOMYCKAIOTCS OLIMOKM, TMPOSIBISETCS OTCYTCTBHE OTAEIbHBIX 3HAHUM, yMEHUI, HaBBIKOB,
00y4aromuicsl UCTIBITHIBACT 3HAYUTEIbHBIC 3aTPyIHEHHS TPH ONEPUPOBAHUHM 3HAHUAMHU U
YMEHUSIMH NP UX NIEPEHOCE Ha HOBBIE CUTYALIUH.

— Ha OLIEHKY «HeYy/10BJIeTBOPUTEJIbHO» (2 6aia) — 00yJaroluiicss 1IeMOHCTPUPYET 3HAHUS
He Oonee 20% TeopeTHYECKOro MarepHaja, JOMYyCKaeT CYIIeCTBEHHbIE OIIMOKH, HE MOXKET
MI0Ka3aTh MHTEJUIEKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1aY.

— Ha OILIGHKY «HEyAOBJIeTBOPHTeabHO» (1 Oamn) — oOydaromuiics HE MOXKET MOKa3aTh
3HaHUS Ha YPOBHE BOCHPOM3BEACHUS M OOBSICHEHWS HWH(POpPMAIMK, HE MOXKET II0Ka3aTh
MHTEJUIEKTYaJIbHbIC HaBbIKU PEIIEHUs MPOCTHIX 3aj1au.



