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Jluer akryaan3anuu paboueii nporpaMmbl

PaGouast mporpaMma repecMoTpeHa, 06cyxkaeHa i onobpena s peanusauun B 2020 - 2021
yueGHOM rojy Ha 3aceaHuu kapeappr DH3HKH

IIpotokon ot 04 020r. Ne 4
3ag. kadenpoit M.B. Apkyiuc

PaGouas mporpamma rnepecMoTpena, obcyxkiena u o00peHa Ui peains3aluy B 2021 -2022
yueGHOM rojty Ha 3acenanuy Kadeapbl Pu3nku

¥

[Iporokom ot _ 20__r. Ne

3aB. kadeapoit M.B.—A—pkynuc

Pa6ouast IporpaMMa MepecMoTpena, 06Cyk/ieHa i 000pena uts peausanun B 2022 - 2023
yueGHOM rofly Ha 3acefanuy kapeapel DPU3NKH

[Tpotokon oT 20 . Ne
3ag. kadenpoit M.B. Apkynuc

PaGouasi mporpamMma repecMoTpena, obcykaeHa 1 ogo0pena s peannsaunn B 2023 - 2024
yueGHOM rozy Ha 3aceaHuy Kadeapsl Du3nku

[Tpotokom oT __ 20 r. Ne

3aB. kadenpoit M.B.kaysmc




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[TonydeHue CTyneHTaMH OCHOBOIOJATAIOUIMX TPEACTABICHHH O (yHIaMEHTaIbHOM
CTPOCHMM Marepud ¢ (PU3MYECKUX NPUHIMINAX, JISKAIUX B OCHOBE COBPEMECHHOMU
€CTECTBEHHOHAYYHOH KapTUHBI MHpa; (OPMHPOBAHME Yy CTYAECHTOB COBPEMEHHOTO
€CTECTBEHHO-HAyYHOTO MHUPOBO33PCHHUS; PA3BUTHE HAYyYHOTO MBIIUICHUS H PACIIUPEHHE
HAYYHO-TEXHUYECKOTO KpPYyro3opa; OBJaJCHHE OCHOBHBIMH (H3MYECKUMH KaTETOPUSIMH,
HNOHATHAMU M (PyHIAMEHTAIbHBIMU (DU3UYCCKHUMHU 3aKOHAMU; IIOJIyYCHHE NPEICTaBICHUN O
(byHIaMEHTATBHBIX KOHIETIIMSIX COBPEMEHHOTO €CTECTBO3HAHMUS KaK Pe3yIbTaTa HCTOPHUECKOTO
npolecca; OBJaJCHUE NMPHEMaMH W METOJAaMHU PEIICHUs KOHKPETHBIX 3a7ad M3 Pa3IHYHBIX
obsactell ()M3MKH, YMEHHS BBIICIUTh KOHKPETHOE (DU3NYECKOE COJepKaHUE B IPUKIIATHBIX
3ajayax Oyayliedl npodecCHOHaIbHOM JAeATEIbHOCTH; (POPMHPOBAHHE HABBIKOB IPOBEICHHS
(GHU3MYECKOTO OSKCHEPHUMEHTa, IIO3BOJIIOIIMX WM  BIIOCIEJACTBUU OBJIAJETh KOMIUICKCOM
komnereHmid, npexycMoTpeHHbix @OI'OC BO mno nampasnenmto mnoarorosku 08.03.01
«CTDOHTEIBCTBO.

2 MecTo ITMCHHMIJIMHBI (MO1YJIs1) B CTPYKTYpe 00pa3oBaTe/bHOil MPOrpaMMbl

JucuuruinHa dusnka BXOAUT B 0053aTENIbyI0 YacTh y4eOHOIo Iu1aHa 00pa30BaTesIbHOM
IIPOrPaMMBI.

Jns  u3ydeHus  JUCLUIUIMHBI ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAQJICHUsA),
c(OpMHUPOBAHHBIC B PE3Y/IbTATE U3YUCHHS JUCITUTUTUH/ IPAKTUK:

Hucuumnuna «®Pusuka» Oazupyercs Ha  €CTECTBEHHOHAYYHBIX  JUCIMILIMHAX:
MaTeMaTHKa, GU3UKa, XUMUsS B 00bEME CpeHEH ILIKOIIbI.

3HaHus (YMEHHUs, BIaJIeHHs), OJIYYEeHHbIE MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI JUISl U3yUCHUS U CIUTLTIH/TIPAKTHK:

ConpoTHBIIEHHE MaTEpHAIOB

ITonroroBka k cade u cjadya rocyapCTBEHHOTO SK3aMEeHa

be3onacHOCTH KU3HENEATEIBHOCTH

Maremarunka

TeopeTnueckas MexaHuka

MerTposnorusi, cTan1apTU3alus U cepTUPUKALIL

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4YeHH s

B pesynbrate ocBoeHMs AMCUMIUIMHBI (Moayins) «®Pusuka» oOydarouiuiics AOIKeH
00Ja/1aTh CIEAYIOIMMHU KOMIIETEHIIUSIMU:

KO,}I HHJIUKaTopa I/IH)II/IKaTOp JOCTHIXXCHUA KOMIIETCHIITN N

OIIK-1 CrocobeH pemaTh HWHXKEHEPHBIE 33JaYd B MNPOPECCHOHAIBHON JEATEIBHOCTH C
MCII0JIb30BAaHUEM METOJI0B €CTECTBEHHBIX HayK, MATEMaTUUECKOI 0 aHAJIN3a U MOJEIUPOBaHUS

OIIK-1.3 Mopnenupyer mnporecchl (PYHKIHOHHUPOBAHUS CHUCTEM MPOMBIIIJIECHHOTO
TPAHCIIOPTA JUIsl PEIIEHUS] KOHKPETHBIX MHKEHEPHBIX 3a1a4

OIIK-1.2 [Ipumensier MareMaTH4eCKME M €CTECTBEHHOHAYYHbBIE 3HAaHUSA B
npodheCCUOHATLHON eI TeIbHOCTH

OIlIK-1.1 Bnageer HaBbIKaMH HCIIOJIB30BAHMSI COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUM  JUIs  TOBBIICHUS  KBATU(HUKAIMU  TPOodecCHOHATHHON
JeSITeNIbHOCTH




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 6 3a4eTHBIX enuHull 216 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas padora — 86,05 akan. 4acos:
— aynuTopHas — 82 akaJ. 4acoB;

— BHeaynutopHas — 4,05 akaj. yacoB

— caMocTosTenbHas pabora — 94,25 akan. 4acos;
— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

d)opMa aTTeCTaluu - 3K3aMCH, 3a4CT

AynuropHas ) s
o | wouraxTHas pabota E E ®dopma TeKyIero
Pazmen/ Tema § (B axaz. yacax) E [ Bux . KOHTpOJIA Kox
N — : S O | caMOCTOATENLHOH | YOMEBASMOCTHH | o o
O 2 £ paboThI TIPOMEKYTOUHOM
Tex. mab. | MpaKT. z g arTecTalyy
3aH. 3aH. | QU &
1. Oduznyeckue OCHOBBI
MEXaHUKH
MOJrOTOBKA K
MIPaKTHYECKOMY
3aHSTHIO;
BBITIOJTHEHHE
MPAKTHIECKUX
11 Kunemarnka padot (M3); fpoBepKa OIIK-1.1,
MOCTYNaTEIbHOIO u 1 1 | camocrosrensHOe HHHHBHHya{ILHHX OIIK-1.2,
BpaIaTeIbHOTO JABIKEHUS M3y4eHHe yueOHOH 3alad, OIlK-1.3
. cemuHap Ne 1;
Y HAYYHOH
JIUTEPATYPHI B TOM
quCIIe
NEKTPOHHBIX
pecypcos.
3 MOJrOTOBKA K
nabopaTopHOMY,
CEMUHAPCKOMY U
MIPaKTHYECKOMY
3aHSTHIO; IpoBepKa
BBITIOJTHEHHE WHIVBHIYaTbHBIX
1.2 Junamuka MPAKTHIECKUX 3ajad;
MOCTYNaTEIbHOTO u 2 2 5 padot (MA3); 3aluTa
BPAIIaTeIbHOTO IBIKCHUS caMoCTOsITeNbHOE |  TabopaTOPHBIX
u3yueHue y4eOHOH pabot Ne 4;
Y HAy4YHOU cemuHap Ne 2;
JINTCPaTyphbl B TOM
qucie
JJIEKTPOHHBIX
pecypcoB.




IOAT0OTOBKA K

nabopaTopHOMY,
CEMHUHAPCKOMY U
IIPaKTHIECKOMY
3aHSTHIO; npoBepKa
BBIIIOJTHEHNE MHIUBHAYaIbHBIX
1.3 3aKOHBI COXpAaHCHUS B HpaKTquCKH)_( sanad,
MCXAHIKE 5 pabor (MA3); sammra
caMocCTOsITeNbHOe | TabopaTopHOi
u3ydeHue y4eOHOH pabotsr Ne 1;
U Hay4yHOU cemuHap Ne 3;
JIUTEPATyPHI B TOM
qHcIe
INMEKTPOHHBIX
pecypcos.
MIOJTOTOBKA K
nabopaTopHOMY,
CEMUHApCKOMY U
IPaKTUIECKOMY
3aHSTHIO; IIpoBepKa
BBITIOJTHCHHUE WHUBUAYaTbHBIX
14 MexaIecKie MPAKTHIECKUX 3aad;
KOJICOAHUS M BOJIHBI 5 pador (M]13); satmra
CaMoCTOsITEeNbHOE |  TabopaTOPHBIX

U Hay4HOH

qucie
IIIEKTPOHHBIX
pecypcoB.

u3ydeHue yueOHoi| pabot Ne 5, 7,

JUTEPATYPHl B TOM

cemuHap Ne 4;

nabopaTopHOMY,
CEMHHAPCKOMY H
MIPaKTHYECKOMY IpoBepKa
3aHATHIO; WUHUBUAYATbHBIX
BBITIOJTHEHHE 3ajad;
MPAaKTUYECKUX OTYET O
1.5 PenstuBucrckas
MexanKa 2,15 padot (M3); BBITIOHEHHH
CaMOCTOSITEIIBHOE BUPTYaJbHOM
n3ydeHne yueOHol| 1abopaTopHBIX
U Hay4yHOH pabotst Ne 1;
muTepaTypsl B ToM| cemuHap Ne 5;
qucie
JNMEKTPOHHBIX
pecypcos.
HWroro no pazneny 18,15
2. Cratuctuyeckass (Gu3HKa |

IIoATOTOBKA K

TCPMOJUHAMHUKA




MOJIrOTOBKA K
nabopaTopHOMY,
CEMHHApCKOMY H
IIPaKTHIECKOMY
3aHSTHIO; npoBepKa
BBIIIOJTHEHNE MHIUBHAYaIbHBIX
21 CraTtucruyueckas MPAKTHICCKIX sanad,
F— 1 /11 5 pabor (MA3); samuTa
caMocCTOsITeNbHOe | TabopaTopHOi
uzydeHue yueOHoi| paboter Ne 11;
U Hay4yHOU cemuHap Ne 6;
JIUTEPATyPHI B TOM
qHcIe
INMEKTPOHHBIX
pecypcos.
3
MIOJTOTOBKA K
nabopaTopHOMY,
CEMUHApCKOMY U
NPaKTUYECKOMY
3aHSTHIO; IIpoBepKa
BBITIOJTHCHHUE WHUBUAYaTbHBIX
MPAKTHIECKUX 3aad;
2.2 TepMouHaMuKa 2 4/11 2 pabor (MA3); 3amuTa
caMocTosITeNbHOe | TabopaTopHOM
u3ydeHue yueOHoi| paboTsl Ne 14,
U Hay4HOH cemuHap Ne 7;
JIUTEPATyPHI B TOM
qUCIIe
NIEKTPOHHBIX
pecypcos.
HWroro no pazaeny 3 521 7
3. DIeKTpIYECTBO M MarHeTH3M
MIOJTOTOBKA K
nabopaTopHOMY,
CEMUHApCKOMY U
NPaKTUYECKOMY
3aHSTHIO; poBepKa
BBITIOJTHCHHUE WUHUBUAYaTbHBIX
3.1 DruekTpocTaTH4ecKoe MPAKTHIECKUX 3ajad;
rnoje B BakyymMe U B 2 2/11 padot (MA3); 3aIuTa
BEILIECTBE caMoCTOsITeNbHOE |  JTabopaToOpHOM
u3yueHue yueOHoi| pabGoter Ne 21;
W HAy4YHOU cemuHap Ne 8;
JIUTEPATYPhl B TOM
qucie
3JIEKTPOHHBIX
pecypcoB.




IOAT0OTOBKA K

nabopaTopHOMY,
CEMHUHAPCKOMY U
IIPaKTHIECKOMY
3aHSTHIO; npoBepKa
BBIIIOJTHEHNE MHIUBHAYaIbHBIX
32 TocTosHHb MPAKTHIECKUX 3aad;
. 2 2/21 2 pabor (MA3); 3anmra
JNEKTPUUECKUI TOK .
caMocCTOsITeNbHOe | TabopaTopHOi
u3ydeHue yueOHoi| paboTer Ne 24,
U Hay4yHOU cemuHap Ne 9;
JIUTEPATyPHI B TOM
qHcIe
INMEKTPOHHBIX
pecypcos.
MIOJTOTOBKA K
CEMHHAPCKOMY H
MIPaKTHYECKOMY
3aHATHIO;
BBITIOJTHEHNE
3.3 MarHurocraTudeckoe MpaKTHHACCInX fposepia
padot (M13); WHINBUIYaITbHBIX
moje B BakyymMe U B 2 1 ]
BelecTRe caMoCTOATeNbHOE 3ajad; .
usyueHue ydeOHoi| cemuuap Ne 10;
U Hay4HOH
JIUTEPATyPHI B TOM
qUCIIe
NIEKTPOHHBIX
pecypcos.
HOJrOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY H
MIPaKTHYECKOMY
3aHATHIO; IpoBepKa
3.4 DeKkTpOMarHuTHas BBITIOJTHEHHE WHIVBHIYaTbHBIX
MHIYKIHS. MPAKTHIECKUX 3ajad;
DNeKTpOMarHUTHbIC 2 2/31 2 padot (MA3); 3almrTa
konebanus. IlepeMeHHBII caMoCTOsTeNbHOe |  1abopaTOPHBIX
NIEKTPUYECKUHN TOK u3ydeHue yueOHoi| pabort Ne 27, 28;
Y HAYIHOH cemuHap Ne 11;
JIUTEPATyPHI B TOM
qucie
IMEKTPOHHBIX
pecypcoB.
Hroro no pazaeny 8 6/611 10
Wroro 3a cemectp 17 | 17/81 35,15 9K3aMeH

4. OnTuka




MOJIrOTOBKA K
nabopaTopHOMY,
CEMHUHAPCKOMY U
IIPaKTHIECKOMY
3aHSTHIO; fposepia
VHIUBHUAYaTbHBIX
BBIIIOJTHEHNE
3a1ad;
4.1 BonHoBas  ONTHKa MPAaKTUICCKUX ’
(unTepdepenuus, 2 411 | 4211 | 11 pa6ot (MA3); satiura
JTUPPaKIUS, TTONSPU3ALIHS) CaMOCTOSITEIIBHOE 11aG0paTopHpIX
’ .| pabot Ne 32, 34,
H3y4eHUE ylle?HOI/I 35:
H HaydHOU cemuHap Ne 12;
JIUTEPATyPHI B TOM
qHcIe
INMEKTPOHHBIX
pecypcos.
MIOJTOTOBKA K
nabopaTopHOMY,
CEMUHApCKOMY U
IPaKTUIECKOMY
3aHSTHIO; IIpoBepKa
BBITIOJTHCHHUE WHUBUAYaTbHBIX
MPAKTHIECKUX 3aad;
4.2 KBaHTOBas ONTHKA 2 321 | 3/11 14 pabor (MA3); 3amuTa
caMocTosITeNbHOe | TabopaTopHOM
u3ydeHue yueOHoi| paboTsl Ne 36;
U Hay4HOH cemunap Ne 12;
JIUTEPATyPHI B TOM
qUCIIe
NIEKTPOHHBIX
pecypcos.
HWroro no pazaeny 4 731 | 7/31 | 25
5. ®usnka aToma
MIOJTOTOBKA K
nabopaTopHOMY,
CEMUHApCKOMY U
PaKTHIECKOMY
3aHSTHIO; poBepKa
BBIIIOJIHCHHUEC HHANBUAYAJIbHBIX
MPAKTHIECKUX 3ajad;
5.1 ®wusuka atoma 4 421 | 421 14 padot (MA3); 3amMTa
CaMoCTOsITENbHOE |  JTabOpaTOPHBIX
u3yueHue yueOHoi| pabot Ne 41, 42;
Y HAy9HOH cemuHap Ne 13;
JINTCPATyphbl B TOM
qucie
IMEKTPOHHBIX
pecypcoB.
Wroro no pazpeny 421 | 421 | 14
6. dusuka sapa u
2JIEMEHTAPHBIX YaCTHI]




IOAT0OTOBKA K

nabopaTopHOMY,
CEMHUHAPCKOMY U
[PaKTHYECKOMY
3aHSTHIO; npoBepKa
BBITIOJTHEHUE HHMBHIYaJIbHBIX
NPaKTHYCCKHUX 3aj1ay;
61 OCuwmxa ampa 8 5/11 | 5/11 | 20,1 pa6ot (M3); 3aImMTa
AIIEMCHTAPHBIX YaCTHI] .
CaMOCTOsITENbHOE |  JTabopaTopHO
u3ydeHue yaeOHoii| pabotsr Ne 51, 53
U Hay4yHOU cemuHap Ne 15;
JIUTEPATyPHI B TOM
qHCIe
INMEKTPOHHBIX
pecypcoB.
Hroro no pazaeny 8 511 | 5/11 | 20,1
Hroro 3a cemectp 16 | 16/6U1 | 16/61 | 59,1 3a4ET
Wroro no aucuurinze 33 |33/1411| 16/611 | 94,25 9K3aMeH, 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Ipu peanuzanuu pa3IMYHBIX BHUIOB ydeOHOM paboThl HambOosee d(QeKTUBHBIC
pe3yNnbTaThl OCBOSHUS JTUCHUIUIMHBI «®Du3MKay [MalT TPaJuIMOHHBIE 00pa3oBaTeIbHBIC
TEXHOJIOTMM,  TEXHOJOTMU  MPOOJEMHOro  OOYy4YeHMs, HMHTEPAKTUBHBIE  TEXHOJIOTUU,
UH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTHH.

1. ®opMbl yueOHBIX 3aHATUN C UCTIOJIB30BAHUEM TPATUIIMOHHBIX TEXHOJIOTH:

NudopmanmonHas  JeKnus—  TOCICIOBATEIIbHOE  HM3JIOKCHHE  Marepuaia B
TUCIUIUIMHAPHON JIOTHKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO BepOalbHBIMU CpEICTBAMU
(MOHOJIOT TpernoaaBaTes).

CemuHap — Oecezia rpenojaBaTelis U CTYACHTOB, OOCYXKACHHE 3apaHee MOATOTOBICHHBIX
COOOIEHUH MO0 KaXIOMY BOMPOCY IUTAHA 3aHATHS C €OUHBIM JUISI BCEX IIEpPEYHEM
pEKOMEH1yeMol 0053aTeIbHON U TOMOTHUTEIBHOM JTUTEpaTyphl.

[TpakTudeckoe 3aHsITHE, MOCBSIIICHHOE OCBOCHUIO KOHKPETHBIX YMECHHUW M HABBIKOB I10
MPEJIOKEHHOMY aITOPUTMY.

JlabopaTopHas paboTa — opranuzaius yaeOHOH pabOThI C pealbHBIMH MaT€pUATbHBIMU U
UH(GOPMALIMOHHBIMU OOBEKTaMH, AKCIEPUMEHTalbHas paboTa ¢ aHaJIOrOBBIMH MOJEISIMU
peaTbHBIX 0OBEKTOB.

2. ®opmbl yUeOHBIX 3aHITHI C UCTIOIB30BaHUEM TEXHOJIOTHI TPOOIEMHOTO 00YUECHHUS:

[Ipobnemuass nekmusi — W3IMOKEHUE MaTepuaja, MPEAroiarainee IMOCTaHOBKY
NpOOJIEMHBIX W JMCKYCCHOHHBIX BOIIPOCOB, OCBEUICHHE PA3IUYHBIX HAyYHBIX I[OJXOJIOB,
ABTOPCKHE KOMMEHTApPUH, CBSI3aHHBIC C PA3IMYHBIMA MOJCISMU HHTEPIPETAIUU H3y4aecMOTo
MaTepuana.

[IpakTnueckoe 3aHaTHEe B (GOpMe NPAKTHKyMa — OpraHu3amus y49eOHOW paboThI,
HalpaBlieHHAs Ha pelIeHHE KOMILIEKCHOW y4eOHO-I03HaBaTeNbHON 3a1aud, TpeOyromei oT
CTyJICHTAa TPUMEHEHHUS KaK HAYYHO-TCOPSTHUSCKUX 3HAHHM, TAK U MPAKTUICCKIX HABBIKOB.

3. ®opMbI yUeOHBIX 3aHATUH C UCTIOIH30BAHUEM CIICIUATH3NPOBAHHBIX HHTEPAKTUBHBIX
TEXHOJIOTHIA:

Jlekumst «0OpaTHOM CBS3M» — JIEKIHMS—TIPOBOKANMS (M3JI0KEHHE MaTepHaja ¢ 3apaHee
3a-MJIaHUPOBAHHBIMU OIIMOKAMH ), TIEKIUs-0ecea, TeKIUsI-TUCKYCCHSI.

CeMuHap-TUCKYCCHSI — KOJUIGKTHBHOE OOCYXJICHHE KaKOoro-JIHOO CIOPHOTO BOMPOCA,
npoOyieMbl, BBHISBJICHHE MHEHHH B Tpymmne (MEXIpYNIoBOW AHMAalor, JTUCKYCCHSI Kak
CIIOp-IUasor).

4. ®opMbl y4eOHBIX 3aHITHI ¢ UCMIOIB30BaHNEM UH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHIA:

Jlexius-Bu3yanu3anusi — HW3JI0KEHUE COJIeP)KaHUsS COMPOBOXKIACTCS TMpe3eHTaluei
(TeMoHCTpaIe yaeOHBIX MaTepPHaJIOB, MIPEJICTABICHHBIX B Pa3JIMYHBIX 3HAKOBBIX CHUCTEMaX, B
T.4. WIUTFOCTPATUBHBIX, TpaUuecKux, ayIuo- U BUAEOMATEPUAIIOB).

[IpakTndeckoe 3aHATHE B (QOpME TMPE3CHTAIMH — MPEACTABICHUE pPE3yJIbTaTOB
MPOEKTHON WM HMCCIEIOBATENbCKON ACSITENFHOCTH C MCIONIh30BAHUEM CIEIIUATU3UPOBAHHBIX
MPOTPAMMHBIX Cpel.

6 YueOHO-MeTOqUUECKOE 00eciedeH e CAMOCTOSITeJIbHOW PadoThl 00yYaIIMXCSl
[Ipencrasneno B npuiioxeHuu 1.

7 OueHoYHbIe cpeICcTBA A5 POBeJeHUsI IPOMEKYTOYHOM aTTecTaluu
IIpencraBneHbl B IPHIIOKEHUH 2.

8 YueOHo-MeTOAUYecKOe M MHPOPMAIMOHHOE 00ecneyeHue JUCIUNTIMHBI (MOTYJIs1)
a) OcHoBHas1 IMTEpPaTypa:
1. lemuauenko, B.W. ®usnka [DnexkTpoHHbIH pecypc] : yueonuk / B.W.



Hemumuenko, U.B. Jlemuguenko. — 6-e uzg., nepepad. u gon. — M.: UTHOPA-M, 2016. - 581 c. —
Pesxxum J0-CTyIIa: http://znanium.com/bookread2.php?book=469821 -
ISBN:978-5-16-010079-1.

2. KyszuenoB, C.M. ®uszuka: Mexanuka. MexaHuueckue KoJjieOaHUsS ¥ BOJIHBIL.
Moneky-nspHast puzuka. TepmoauHamuika [DneKTpoHHbIH pecype] : Yuebnoe nocodue / C.1.
Ky3nenos. - 4-e u3z., uctp. u goi. - M.: By3osckuii yueonnk: HUL] MHOPA-M, 2014. - 248 c. —
Pexxum nocryma: http://znanium.com/bookread2.php?book=412940 — ISBN 978-5-16-101026-6

3. Ky3nenos, C.1. ®uzuka: OCHOBBI 2JIEKTPOIMHAMUKH. DJIICKTPOMAarHUTHBIC KOJIeOaHUs
Y BOJIHBI [ DNeKTpOHHBIH pecype] @ Yuednoe nocodue / C.U. Ky3nenos. - 4-e u3f., ucp. u J01l. -
M.: Bysosckmit yueOnuk: HUL[ HMHDPA-M, 2015. - 231 c. — Pexum pocryna:
http://znanium.com/bookread2.php?book=424601 — ISBN 978-5-16-101657-2

4. Ky3nenor, C.M. ®wusuka. BomHoBas ontmka. KBaHTOBas mnpupona H3TydeHUS.
DJIeMeH-Thl aTOMHOM | siiepHO# pusuku [ DaekTponHslit pecype] @ Yueob. noc. / C.U. Ky3Henos,
AM. Jlunep - 3-€ uzn., nepepad. u gom. - M.: By3os. yue6.: HUL] MH®PA-M, 2015 - 212 c. -
Pesxxum nocryma: http://znanium.com/bookread2.php?book=438135 — ISBN 978-5-16-100426-5

0) JlonosHuTebHAS JIUTEPATYpA:

1. Uponos, U.E. 3amaun no obreii pusuke [Tekcr] : yued. nmocodbue / U.E. Upomos. —
12-e uzn., crep. — CII6.: Jlans, 2007. — 416 c.: wi. — (YueOHuku Ui By30B. CrienuanbHas
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. @ ®@usmaraur, 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. —
CIIG.: Jlans, 2008. — 304 c.: uin. — (YueOHuku a1 By30B. CriealibHas JIMTEpaTypa)

4. CpaBovHuK 10 usuke. Popmysibl, Tabnuilsl, cxemsl. [Tekcet] : mep. ¢ Hem. / mox pe.
X. llrekepa, mox pea. K. B. CmupnHosa. - M. : TEXHOC®EPA, 2009. - 1262 c. : un., rpad.,
TalII.

B) MeToauyeckue ykasaHus:

1. Mexanuka. MonekynspHas ¢u3nka U TepMmoauHamuka [Tekct| : nabopaTopHBIM
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. [TocrosuubIil Tok [Tekcer] : JlabopaTopHBIN PaKTHKYM 10 (usnke /
M.B. Beuepkun [u np.]. — Marauroropck: M3n-Bo Marautoropck. roc. TexH. yH-ta um. [.1.
Hocosa, 2011. - 60 c.

3. DnekrpomarneTusMm. Ontuka [Tekcr] @ mabopaToOpHBIA MPAKTHKYM TI0 TUCIHILINHE
«®Dusuka» 415 CTyIEHTOB Beex crieruanbHocTel / M.B. Apkynuc [u np.]. — Marautoropck: 'OY
BIIO «MI'TY», 2009. — 102 c.

4. Capuenko, FO.M. IlepemenHbli TOK [DNEKTpOHHBIH pecypc] : mabopaTOpHBII
npaktikyM / F0.U. Casuenko, O.H. Boctpoknyrosa, H.M. Mumenesa ; MI'TY. — Marauroropck
: MI'TY, 2018. — 1 snektpon. OnT. Juck (CD-ROM). — ISBN 978-5-9967-1151-2.

5.®0u3nka atoma, TBEPAOTO Tela, siipa: MHCTPYKIUS MO BBIMOJIHEHUIO JTAOOPATOPHBIX
paboT mo ¢u3MKe I CTYACHTOB Beex crnienuanbHocteit / B.K. benos [u ap.]. — Marauroropck:
I'OY BITIO «MI'TY», 2007. —48 c.

r) [Iporpammuoe odecnneuenne u UHTEpHET-pecypcehl:



IIporpammHoe o0ecnieueHue

HaumenoBanue o
o Ne torosopa Cpoxk neiicTBuUS TULEH3UU

MS Windows 7
Professional (mis |A-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)
MS Off_lce 2007 Ne 135 ot 17.09.2007 OeccpouHo
Professional
7Zip CBOOOJHO PaCIpOCTpPaHsIEMOe OCCCPOUHO

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

Hassanue xypca

CchUIKa

3J’IeKTpOHHa$I 68.38. MNEPpUOANICCKUX I/I3,I[8.HI/Iﬁ
East View Information Services, OO0 «IBUC»

https://dlib.eastview.com/

ITouckosas cuctema Akanemusi Google (Google
Scholar)

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

Nudopmanmonnas cucrema - EnuHoe OKHO
JIOCTYIIA K HH(POPMAIMOHHEIM pecypcam

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

HammonansHas
MH(POpPMAIIMOHHO-aHAIMTUYECKAsT ~ CUCTEMa —
Poccuiickuii HMHACKC HAYYHOTO ITMTHPOBAHUS

URL.: https://elibrary.ru/project_risc.asp

DnekTpoHHbIe pecypcbl Oubmuorexku MI'TY um.
I'.1. HocoBa

http://magtu.ru:8085/marcweb2/Default.asp

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecTeueHne TUCIUTILIHHBI (MOLYJIs1)

MaTepI/IaJ'II)HO-TeXHI/ILIGCKOG o0OecrieueHue JUCHUIIIIMHBI BKJIIFOYACT:




JlexumoHHas ayJUTOPHS BKIIFOYAET:

MynbTUMEANIHHBIE CPEICTBA XPAHEHHUS, IIEpeJauu U MpeICTaBIeHUs UHPOPMALIUH.

JIaGoparopust «MexaHHKH, MOJIEKYIAPHON (PU3UKH U TEPMOIUHAMUKIY BKITIOYAET:

1. bajnnucTuueckue MasiTHUKH.

2. Mastauk O6epOexa.

3. dusnueckuii MassTHUK.

4. Nocka l'anbTOHA.

5. JlaGopaTopHasi yCTaHOBKA JUIl MCCIIEJOBAHUS paclpelleIeHUs] TEPMO3JIEKTPOHOB 110
MOJYJIIO UX CKOPOCTH.

6. JlaGopaTopHas ycTaHOBKa MJIs ONpEAETeHUs IOKa3zaTeledl aauadbarel Yy METOJIOM
Knemana u /Ie3opma.

7. JJabopaTopHasi ycTaHOBKa I IPOBEPKU 3aKOHA BO3pPACTaHUS SHTPOIMHU B IpoLEcce
nuddy3un ra3oB Ha MOJIEIU MTEPEMEIIMBAaHUS IAPOB.

8.JJaboparopHas ycTaHOBKa JJIsl IPOBEPKH 3aKOHOB BO3pAaCTaHMsI SHTPOIIUM B IIpoLEcce
Ter1000MeHa.

9.YcranoBka mnaGopaTopHas M M3y4EHUs 3aBUCHUMOCTH CKOPOCTH 3ByKa OT
temneparypsl "M®-C3-M"

10. VYcranoBka JsaboparopHast Ui HCCJIEIOBAaHUS TEIUIOEMKOCTH TBEpPAOIro Tena
"MO-TET-M".

11. VYcranoBka naGopaTopHas Ui ONpeAeieHHUs YHUBEpPCAJbHOW ra30BOM IOCTOSHHON
"MO-OI'TI-M".

12.Ctenp mabopaTOpHBIiA ra30BbIE MTPOLIECCHI.

13. MepuTenbHbIi HHCTPYMEHT.

JIaGoparopust «NEeKTpUUECTBA U ONITUKN» BKIHOYALT:

1. JJaGopaTopHas ycTaHOBKa JIJIsl UCCIIEIOBAHUS 3JIEKTPOCTATHUYECKOIO MOJISl C TOMOIIBIO
OJIMHApHOT0 30H/1a.

2. YcTaHOBKA JUTS ITYHTUPOBAHMS MIJUTHAMIIEPMETPA.

3. YcranoBka 1abopaTopHas 11 OnpeieNeH!sl ”HIYKTUBHOCTH COJICHOM1a U MAarHUTHOM
IPOHUI[AEMOCTH.

4. YcraHoBKa JlabopaTopHasi A7 M3ydeHHs Pe30HaHca HaIpsDKEHUH M onpenesieHus
UHAYKTUBHOCTH

5. JIabopatopHasi ycTaHOBKa JUIsl M3y4YeHUs JUIMHBI CBETOBOM BOJIHBI U XapaKTEPUCTUK
TUGPaKIUOHHOMN PEIIeTKH.

6. JlabopaTopHass yCTaHOBKa JUIsl ONpENeNIeHUs pajuyca KPUBU3HBI JMH3BI U JUTMHBI
CBETOBOM BOJIHBI C TOMOMIbIO KoJiel] HptoToHa.

7. JlaboparopHasi yCTaHOBKa JUIsl ONpPE/AETCHUs KOHIIEHTPALMM PacTBOPOB caxapa U
MTOCTOSIHHOW BpAIllCHMUS.

8. MepuTenbHbIi HHCTPYMEHT.

JlabGopaTopust «ATOMa, TBEPIOTO TEIIA, SIAPAy» BKIIOYACT:

1. JTaGoparopHasi ycTaHOBKa JIs U3y4eHUs BHEHIHETO (GoTordexra.

2. YcTaHOBKa UIsI U3YYCHHs CIIEKTpa aTOMa BOJOPOJA W OMpPEIeSICHHs] TOCTOSHHOW
Pun6epra.

3. YcranoBka nmabopaTopHast ISl OTIpeIeIeHus MOTEHITHala BO30YKICHHS Ta3a.

4. YcTaHOBKa /7T OTIpeIeNIeHUs] JUIMHBI TPOOera YacTHUIl B BO3TyXe€.

5. MepuTtenbHbIii UHCTPYMEHT.

AynuTopun A TPYNIOBBIX U UHAWBUAYAIbHBIX KOHCYIbTAIMM, TEKYIETO KOHTPOJIS U
IIPOMEKYTOUHOM aTTeCTallly BKIIOYAIOT: MHTEPAKTUBHAS JOCKA, IPOEKTOP;

MynbTUMEAUINHBINA TPOEKTOP,IKPaH.

AyauTopuun IS CaMOCTOSATEILHON PabOThl ¢ BBIXOJAOM B VMIHTEpHET M ¢ JOCTYIIOM B
AIIEKTPOHHYIO HH()OPMAIIHOHHO-00Pa30BaTENbHYIO CPEly YHUBEPCUTETA.

KOMIIBIOTEPHBIE KJIACCHI; YATAJIbHbIE 3ajbl OnOnmoTexkn IlepcoHanbHble KOMIBIOTEPHI C
naketom MS Office, ¢ Bwixogom B UMHTepHET ©u ¢ JOCTYyIIOM B 3JIEKTPOHHYIO
UHOODMATTMOHHO-00NARORATENTRH VIO CNENTV VHURENCUTETA RKITFOUAKOT: TTENCOHATRHRIE



kommsioTepsl ¢ makerom MS Office.

[Tomeruenne st XpaHeHHS H  NPO(UIAKTHYECKOrO OOCIYKHMBaHUS  y4eOHOTO
000pyJOBaHUS BKJIIOYAIOT: CTEIUIAXKH, CeH(bl A XpaHeHUs y4eOHOro 00OpYHOBAHUSL
WHCTPYMEHTBI 1715l pPEMOHTa 000PY/I0BaHHSL.

Hpuioxenne 1
YueOHO-MeTOANYECKOE 00ecTIeYeHre CAMOCTOSITeILHOI padoThl 00y4yaromuxcs

ITo mucuumummae «@u3KuKa» NMNpesycMOTPEHa ayIUTOPHAS U BHEAYAUTOPHAsL CAMOCTOSITEIIbHAS
paboTa 00y4aroIUXCs.

AynuropHas caMoCTOsITeNIbHAsL paboTa CTYy/I€HTOB IPEANOJAraeT pelieHue KOHTPOJIBHBIX 3aa4
Ha MPaKTUYECKUX 3aHATHSIX.

Ilpumepnuie ayoumopnusie konmpovhote pavomot (AKP):
1 cemectp

KonTpoabsnas padora Ne 1 «®@Pu3nveckue 0CHOBbI MEXaHUKH»

3aganue 1. Pajinyc-BeKTOp YaCTHIIBI ONIPEICIISCTCS BBIPAKEHHEM T =34 +4t2] +7k , tae 1, j,K -
eanHuYHbIe BekTopa oceil X, Y, Z. Beruncnuts: 1) myTs S, npoiinenHsiit yactuiei 3a nepssie 10c,

2) Moynb nepeMeleHus Ar 3a Toxxe BpeMs, 3) yckopeHue yactuibl. Oter: S=500M, Ar=500mM,
a=10 m/c’.

3ananme 2. Koneco Bpaiaercs BOKpYTr HEMOJABH>KHOW OCH Tak, YTO YroJI IOBOPOTA 3aBUCUT OT
BPEMEHH I10 3aKOHY =10+ 20-t—2-t*. HaiiTu: 1) cpeHee 3Ha4eHHE YIIIOBOH CKOPOCTH (o) 3a

IPOMEXYTOK BpeMeHH OT t=0 10 0cTaHOBKH; 2) YIII0BOE YCKOPEHHE B MOMEHT OCTAaHOBKH KOJIECa;

3) nmosnHOE yCKOpEeHUe TOUKH, Haxoasulelcs Ha pacctosHuu 0,1M oT ocu BpalieHus 1151 MOMEHTa
2 2

Bpemenu t=4 c. OtBet: 10 pag/c; -4 pan/c”; 1,65 m/c”.

3ananme 3. [1o ropM30HTaIbHON MOBEPXHOCTH JIBUXKETCS TEJIO0 Maccoil M=2 Kr nmoJ 1eHCTBHEM
cutsl F=8 H, nanpasnenHoii mog yriaom 0=60° k ropusonty. Haiiti paccrosisue, KoTopoe
IPOILJIO TEJIO, €CIIN €0 CKOPOCTh YBEIUYMIACH ¢ 3 10 5 M/C, a KO3(pPULIMEHT TPEHUS MEXKIY
TEJIOM ¥ MOBEPXHOCTHIO paBeH P=0,1.0TBeT: 5,9 M.

3aganue 4. [llap maccoit M;=5 Kr IBIKETCS cO CKOPOCThIO V1= 1 M/C M CTaJIKHUBaETCs C
MOKOSLIUMCS IIapoM Maccoid My=2 Kr. OnpeneauTe CKOPOCTH IAPOB MOCe yaapa. Y 1ap CUuTaTh
yIPYTUM, IPSIMBIM U IIeHTpaibHbIM. OTBeT: 0,43 M/c, 1,43 m/c.

. __ A
3ananue S. YpaBHeHue KoneOaHui TOYKH UMEET BUA: x=A-cosaft+7) , A€ A=0,02 M, 0=m ™, T

=0,2 c. OnpeaenuTh Nepuoi, Ha4aIbHyH (azy KojaeOaHHi TOUKH U €€ YCKOPEHHE B MOMEHT
Bpemern 1 c. Otet: T=2 c; ¢0=0,2n pan; a =0,16 M/,

KonTpoubsnas padora Ne 2 «Crarucrnyeckasi pu3nka 1 TepMOIMHAMHKA)



3ananmue 1. Haitnure muist ra3000pa3HOTo a30Ta TEMIEPATYPY, TPU KOTOPOH CKOPOCTSM MOJICKYJI
V1 =300 m/c u V2 = 600 M/C COOTBETCTBYIOT OJIMHAKOBBIE 3HAYCHUS (DYHKIIUU PACIIpEICTICHUS

Maxcsemna f(V). Otser: 1 _ MY, =Vi') _ a0
4k In(v, /V,)

3ananmue 2. MneanpHbIil IByXaTOMHBIN ra3 00bEMOM 5 J1 U JIaBJICHUEM 10° Ia M30XOPUYECKHU
Harpesu, B pe3yJibTaTe Yero CpeHssi KHHETHUECKasi SHEPTHUsl €ro MOJICKYJ YBEIUYHIACh OT
0,0796 3B 1o 0,0923 5B. Ha ckoiyibko npu 3TOM U3MEHUTHCS J1aBiieHHe raza? B nanpHeiiiiem ra3
M30TEPMUYECKU PACIIMPUIIH 10 HAYAIILHOTO JaBiieHus. Onpeaenure o0beM ra3a B KOHIIE
npouecca. Oteer: yBenuuutcs Ha 0,16 Mlla; 5,8 .

3aganue 3. Onpenenute Kod(H(PUIMESHT TETUIOMPOBOTHOCTH A a30Ta, €CIU KO3 PHUIHECHT
JTMHAMUYECKOH BSI3KOCTH 1) U HETO MPH TeX ke ycnoBusax paseH 10 mklla-c. Oter: A=7,42
MBT1/™M-K.

3ananmue 4. 12 r a30Ta HaXOJATCA B 3aKPHITOM cocyie 00bemoM 2 11 ripu Temneparype 10°C.

4
[Tocne HarpeBanust JaBjieHHE B cocyie cTaio paBHO 10 "MM.pT.cT. Kakoe konuuecTBo Temia Ob110
coo0rieHo razy npu HarpeBanun? OtBeT: 4,1- 10% Jix.

3apanue 5. Cmemanu Boxy Mmaccoit mi=5kr ripu temneparype T1=280 K ¢ Bogoii maccoit
m,=8xkr mpu Temneparype T, =350 K. Haiitu: 1) remmneparypy 0 cmecu; 2) uamernenue AS
SHTPOIUH, Tpoucxosmiee npu cmemmbannd. Otset: 323 K; 0,3 x/[x/K.

Kourpoabnas padora Ne 3 «D1eKTprH4ecTBO U MarHeTU3M»

3aganue 1. DnekTpuueckoe noje coznaHo AByms 3apsiiamu 1=10 aiKnu  02=-20 uKu,
HaxoJIUMuUCs Ha pacctossaun =20 cM apyr ot apyra. OnpenenuTs HanpsHKeHHOCTh MOJIS B
TOUKe A, yJaJI€HHOH OT IEepBOro 3apsjaa Ha paccrosiHue =30 ¢cM U OT BTOpPOro Ha =50 cMm.
Paccuutaths paboTy, KOTOPYI0 HEOOXOAMMO COBEPIIHUTH, YTOOBI IEPEHECTH TOUCHHBIN 3apsi]l
0o=5-10"* K1 u3 TouKm HAXOAAMMICS noceperHe MexXIy 3apsaamu B Touky A. Otset: 280B/Mm,
0,42 JTx.

3ananue 2. Vimeetcs npenHasHaueHHBIN TSI ©3MEPEHUsS pa3HOCTH TToTeHIuaioB 0 30 B
BOJIETMETp conpoTuBieHueM 2 kOM, kotoporo paszaeneHa Ha 150 nenenumii. Kakoe
COIIPOTHUBIIEHUE HAJIO B3ATh M KaK €r0 BKIKOYHUTh, YTOOBI 3TUM BOJIBTMETPOM MOKHO OBLIO
M3MEPUTh Pa3HOCTh MOTEHIMANIOB 10 75 B? Kak u3meHuTcs npu 3ToM LieHa JeJIeHNs BOJbTMETpa?
Ortsert: 3 kOM, 0,5 B/gexn.

3ananme 3. [1o mpoBosIoyHON pamKke UMerolIel (hopMy IPaBUIBHOTO IECTUYTOIbHUKA, UAET TOK
cunoif 1=2 A. Ilpu 3TOM B IIEHTpe paMKu 00pa3yeTcst MarHUTHOE TI0JI€ ¢ HANPSKEHHOCThIO 33
A/m. HaiiTi JuInHy IPOBOJIOKH, M3 KOTOpoH crenana pamka. Oteert: 1=0,2 M.

3ananue 4. [IpoBopsias paMka momenieHa B OJHOPOJHOE MAarHUTHOE ToJie ¢ mHAyKIued B = 0,1
Tin. IT1OCKOCTh paMKH COCTABIISIET C HAMIPABICHUEM MAarHUTHOTO TOJS  yroll ¢ = 30°. IMrowans
pamku S = 20 oM, conpotusiienue R = 0,1 Om. MarautHoe nosie paBHOMEPHO YMEHbBILAETCS 10
Hyns 3a Bpemst At=0,1 c. Onpenenute: a) cpeaHee 3HaYEHUE 1./1.C. UHAYKIIUU, BO3ZHUKAIOIIEH B
pamke; 0) CHITy HHIYKIIMOHHOTO TOKA; B) 3apsijl, KOTOPBIA MPOTEYET IO PaMKE 332 BpeMs
yMeHbleHus noda. Oteet: 1 MB; 10 MA; 10° Ko



3ananue 5. ConeHou | ¢ MHAYKTUBHOCTBIO L=7 MI'H 1 akTUBHBIM conpoTuBiacHHEM R=44 OMm
HOJKJIFOUMIIM K UCTOUYHUKY MOCTOSIHHOTO HanpsbkeHus Ug, a 3aTeM Kk reHepaTopy
CHUHYCOMIAJILHOTO HAIIPSHKEHUS ¢ AeMcTBYIOIMM 3HaueHneM Hanpspkenus U =Ug. Ilpu xaxoi
Y4acTOTE TreHepaTopa MOIHOCTH, MOTpedsieMast COJICHOMIOM, OYAET B 5 pa3 MEHbIIIE, YeM B
nepBoM ciydae? Oteer: v=2 kl'11.

2 cemecTp
KonTpoubnas padora Ne 4 «Onruka»

3ananue 1. B onpite FOHra Ha myT 0JHOTO M3 HHTEPHEPUPYIOIIUX JTyUEH TTOMEIIaaach TOHKas
CTEKJIIHHAS [IJIACTUHKA, BCJIEICTBUE YEro LIEHTPAJIbHAS CBETIIAs M10JI0Ca CMEIANAcCh B ITOJIOKEHUE
MEePBOHAYAIILHO 3aHITOE MATOM CBETIION MOJ0COM(HEe cunTast IIeHTpalbHON). JIyd magaer Ha
IJIACTUHKY MEepIEeHIUKYIApHO. [oka3aTens npenomienus wiactuaky N=1,5. /[nuHa BosHbI cBeTa
A=6-10" M. KaxoBa Tonmuna ractuakn? OTBET: 6 MKM.

3ananmue 2. benblii cBeT MmagaeT HOPMAIbLHO HA MOBEPXHOCTH CTEKJISTHHOM MJIACTUHKYU TOJIIIMHOM
d=0,4 mxmMm, HaxojsIeics B Bo3ayxe. [lokazarens mpeaoMieHus crekia Ne,=1,5. Onpenenure: a)
TEOMETPUUYECKYIO M ONITUYECKYIO PA3HOCTh X0/1a UHTEP(EPUPYIOIINX JTydei B IPOXOASAIIEM
cBeTe, 0) JUTMHBI BOJIH, MHTCHCUBHOCTH KOTOPBIX OCJIA0JISICTCS TIOCIIE TIPOX0KICHUS TUTACTUHKH.
CuuTaTh, YTO BUJUMAS YACTh CIIEKTpPA JISKUT B MHTEpBaie 1JKMH BOJH OT 0,4 10 0,7 mxM. OTBeT:
0,8 mxm; 1,2 mxMm; 0,48 MKM.

3ananue 3. Ha nudpakimonnyto pemeTKky HopMaabHO NaJaeT Mmy4ok cBeta. KpacHast TuHUS ¢
JUTMHOM BOJTHBI A=630 HM BHHA B CIIEKTPE TPETHETrO MOPSAKA MO YIIIOM (p:710. Kakas
CIIEKTpaJbHasl JUHUS BUJIHA IO/ 3TUM K€ YIJIOM B CIEKTPE YETBEPTOro nopsaka? Yemy paBHa
nocTtostHHas pemeTkn? CKOJIBbKO BCEro KpaCHbIX MaKCUMYMOB AaeT 3Ta pemerka? Oteet: 473 HM;
2 MKM, 7.

3ananme 4. /[Ba nonsipuzaTopa pacnosiOKeHbl TAK, YTO YIOJ MEXAY UX TUIOCKOCTAMHU

0
nponyckanus paseH 25°. OnpenenuTs, BO CKOJIBKO pa3 YMEHbBIIUTCS UHTEHCUBHOCTh
€CTECTBEHHOT'O CBETA MPHU MPOX0XkAeHUU: 1) yepe3 oauH (IepBbIil) Mosipu3arop, 2) yepes oda

nossipuzatopa. Koadduuuent nornouienus csera B noasipuzarope pases 0,08. Otsert: 2,17;
2,88.

3aganue 5. Kakas nons snepruu (oToHa U3pacxoJ0BaHa Ha pabOTy BBIPbIBAHUS JIEKTPOHA, €CIH
KpacHas rpaauna ¢potodddexra 307 HM U MaKCUMaAJIbHAST KUHETUYECKAsI SHEPTUS
dorornekrponos 1 3B? Otser: 0,8.

KonTpoabsnas padora Ne 5 «KBantoBasi puzuka»

3aganue 1. YepHoe teno umeer remneparypy 3 kK. [Ipu oxnaxaeHnn tena 1jinHa BOJIHBI,
NPUXOAIIASCSH Ha MAKCUMYM HM3JTy4aTelIbHON CIIOCOOHOCTH, M3MEHMIIach Ha 8 MKM. [lo kakoit
TeMIiepaTypsl oxiaawiocs Teno? Oreer: 323K.

3aganue 2. DieKTpoH 001a1aeT kuHetudeckoii sHeprueit 30 sB. Onpenenuts 1eOpOIeBCKYIO
AJINHY BOJIHBI 3JICKTPOHA. Bo ckonbko pa3 UBMCHUTCA 3Ta NJIMHA BOJIHBI, €CJIM KUHCTUYICCKAs
sHeprusg yMeHbmutcea Ha 20%? OTBer: 2,2~10'10 Mm; 1,12,



3ananmue 3. [Ipu 1BMKEHUN YaCTHIIBI BIOJIH OCH X CKOPOCTh €€ MOXET OBITh OIpeiesieHa ¢

TOYHOCTHIO (o1mmnOKoi) 10 1 cM/c. HaliTi HeonpeneneHHOCTh KOOPIMHATHI, €CITU YaCTULICH
. -28

sBisieTcsi: 1) anektpon, 2) npodbunka maccoii 0,1r. Oteer: 0,01m; 10" ™.

3ananue 4. Yactuia HaxoauTcsi B 0ECKOHEYHO IITyOOKOH 0THOMEPHOH MOTEHIIUAILHON UMes
MUHHMaJIbHYIO 3HEpruto. KakoBa BepOsSTHOCTH OOHAPY)KEHUS YaCTHUIBI B CPETHEH TPETH SIMBI?
Otsert: 0,609.

3aganue 5. OnpenenuTs JUIMHY BOJIHBI, COOTBETCTBYIOILYIO TPEThel TMHUU cepun banbmepa: 1)
B cniexktpe uznydenuu Bogopoja, 2) B cnexrtpe uznyuenus nona reaus. Orset: 434um, 109HM.

KonTpoabHnas padora Ne 6 «@u3uka siipa v 3J1eMeHTAPHbIX YaCTHID)

3ananmue 1. [lepBoHauanbHas Macca U30TONA HPUAUS 2 Ir paBHa M = 5 T, MEPUOA

nosrypacnaaa 75 cyrok. Onpenenure, CKOJIBKO saep pacmaneTcs 3a 1 CeKyHIy B 3TOM Mpernapare.
CKOJIBKO aTOMOB 3TOTO Tpernapara octaHeTcs uepe3 30 CyTOK U BO CKOJIBKO pa3 U3MEHUTCS

1 22,
aKTHUBHOCTH Mpernaparta 3a 3to Bpemsi? Oter: 1,67-10 5; 1,2-10%; 1,32.

3aganue 2. fAnpo Gepuumns-7 f-paguoakTuBHO 1o cxeme K-3axBara. 3anmcars peakmuio. Kakue
YacTULIBI IPU ATOM 00pa3oBaJInCh?

3aganue 3. HeliTpuHHOE U31y4eHHE 3BE3/bl MOKET BO3HUKHYTH 3a CUET OOBEAUHEHUS ABYX
IIPOTOHOB ¢ 00pa30BaHKUEM JICHTOHA. 3anuIIUTe peakuuio. Kakue yacTuirs eme o0pa3yroTcs B
STOU peakIuu?

3aganue 4. Haiitn 2HEPTHIO CBSA3U Apa, KOTOPOE UMEET OJAMHAKOBOE YHCIIO TPOTOHOB U
HEUTPOHOB U PAJNYC, B TIOJITOPA pa3a MEHBINHN paauyca sapa 2’Al . OTBet: ®Be, 56, 5 MaB.

3aganue 5. 3 nepBoHauanbHO CBOOOAHBIX MPOTOHOB U HEUTPOHOB 00pazyeTcs SO
yraepoja-12. Kakas sHeprusi npu 3TOM BBIIEISIETCS, KaKk OHA Ha3blBaeTcs? Eciu cuHTe3upoBaTh
TakuM 00pa3oMm 1 T yraeposa, To CKOJIbKO BCETO BBIACIUTCS pu 3ToM dHeprun? Kakomy
KOJU4eCcTBY HepTH 3Ta sHeprus skBuBaieHTHa? O1BeT: 92,4 M1B; 740 T'Ik; 16 T.

BHeaynuropHas camocTosiTenbHas paboTa o0ydaromuxcs BKIOYaeT B ce0si: MpopaboTKy
JIEKIIMOHHOT'O MaTepuaa, U3y4eHHUe JJUTEPATYPBI I10 COOTBETCTBYIOILEMY Pa3Jeiy; pelIcHue
MHAMBUAYaJIbHBIX JOMAIITHUX 3a]1a4, TOJATOTOBKY K BBIMOJIHEHUIO JIaOOpaTOpHBIX padoT,
MOJTOTOBKY K OTYETY IO Jab0opaTOpHbIM paboTaM, MOATOTOBKY K CEMUHApaM.

Ilpumepnvie unousudyanvnuvie domawinue 3adoanus (U/13)
1 cemecTp

3apauya Ne 1 «KnHemaTHKa MocTynareJibHOr0 ¥ BpalaTeJbHOr0 IBUKEHU D)

TouKka ABHKETCS 10 OKPYKHOCTH pajgnycoM 4 M 1o 3akony S = A+Bt* rpe S — npoiinennsrii
nyTb, A=8 M, B=2 M/, t- Bpems. OnpenenuThb, B KaKOii MOMEHT BpEMEHN HOPMAJIBHOE YCKOPEHUE
paBHO 2 m/c?. Haiitu CKOPOCTb, TAHT€HIIMAILHOE U TTOJTHOE YCKOPEHUE TOUYKU B 3TOT MOMEHT
BpPEMEHHU

3amaua Ne 2 «/lnuHaMKMKa MOCTYNATENbHOT0 ABUKEHHS»



Ha o60ox1 MmaxoBuka nuamerpom 60cM HaMOTaH IIHYP, K KOHITY KOTOPOTO MIPUBS3aH TPy3 C MacCon
2 kr. OnpenenuTh MOMEHT MHEPLIMM MaXOBHKA, €CJIM OH BPalllasiCh PAaBHOYCKOPEHHO IO/
JeiCcTBUEM Tpy3a, 3a Bpems 1=3C nmpuoOpen yriioByro CKOpocTh 9 pas/c.

33[[3‘{21 Ne 3 «I[I/IHaMI/IKa BpalaTeJIbHOT0 IBUKCHU S

Ha Bau B BuJIE IIMIIMH/IPA C TOPU3OHTAIILHON OChIO BPAIICHHUSI HAMOTaHA HEBECOMAsi HUTh, K KOHITY
ee MPHUKpeIUIeH Tpy3. Kakyro yrioByro cKOpocTh OyIeT HMETh BaJl CITYCTs 2C MOCIIe Havyasa
JBIKEHUS TPY3a, eclii Macca Baja 4 kr, ero paguyc 20 cm, macca rpy3a 0,2 Kr, 1eCTBUEM CHUIT
TPEHHSI Ha JBWKYIIHECS Tela MOKHO TIPeHeOpeyhb

3amaua Ne 4 «3aK0oHBI COXpaHEHUSI B MEXAHUKE»

JlBa MaJbIX 1O pa3Mepy rpysa maccamu Mi;=10 Kr u M,=15 KI Mo/ABEIICHbI HA HUTSIX OJJMHAKOBOM
JUTMHBI L=2 M B OJIHO# TOYKE M CONPUKACAIOTCS MEXKIY CO00H. MeHbIni rpy3 ObUT OTKIIOHEH Ha
yroa a=60° 1 ormymen. Onpeaenure BHICOTY, Ha KOTOPYIO HOAHUMYTCS 00a rpy3a [ocie
a0COJIFOTHO HEYNPYTOro yaapa

3amaua Ne 5 «MexaHn4ecKHe KOJICOaAHUI»

[Tepuon 3atyxaromux konebanuii paseH T = 4c, norapudmuueckuii JeKpeMeHT 3atyxanus 1,6;
HauanbpHas ¢aza paBHa 0. CmemieHrue Touku B MOMeHT 1/4 paBHo 4,5 cm. Hanncats ypaBHeHue
KoJie0aHu# U MMOCTPOUTH rpauk B mpeaenax TpEX MepruoIoB

3agaua Ne 6 « PeIATHBHCTCKASI MEXaHUKA»

B naGoparopHoii cucreMe oTcueTa oOfHa U3 JIBYX OJMHAKOBBIX YaCTHIL C MAaCCOM Mo MOKOUTCH,
Ipyrasi IBUXKeETCs co ckopocThio V=0,8¢ 1o HamnpaBieHuIo K mokosieiics yactuiie. Onpenenute
PENATUBUCTCKYIO MAcCy JBUXKYIIEHCS YacTHUIIBI B 1a00paTOPHOM crCcTEME OTCUETa U €€
KHMHETHUYECKYIO SHEPTHUIO

3agaua Ne 7 «MKT. Crartucruueckas puznka»

B cocyne o6bemom 20 1 HAXOAUTCSI CMECh BOJIOPO/Ia U TelIusl O AaBieHueM 2 at™. Oo1rast
Macca cMmecH 5 T. I3BecTHO, UTO cpefHssi KWHETHUeCKast SHEPTUs OCTYNaTeIbHOTO IBHKEHUS
MoJeKyn cMecu ra3oB paBHa 0,038 5B. Bo ckonbko pa3 oTandaroTcss Macchl BOAOPO/IA U TENUS B
cMmecu?

3agaua Ne 8 «MneaJbHBIN ra3»

3 MOJIS a30Ta IIOTHOCTBIO p=1,25Kr/M® H30XOPHO HATPEIH TAK, YTO €ro JABICHHE H3MEHIIIACK C
1,1-10°TIa 0 1,6-10°ITa, a 3aTem M300apHO CXKAJIK J10 TIEPBOHAYATILHON TeMIepaTyphl.
Onpeznenute TeMrepaTypsl B KaX/I0M U3 TPEX OMHCAHHBIX COCTOSHUI U KOHEUHBIH 00beM rasa.
N3o00pazute rpadguku STUX MpoIeccoB B kKoopaunarax P-T

3agaya Ne 9 «IlepBoe Haya 10 TEPMOAUHAMHUKI

B pe3ynbrare nzorepMudeckoro pacmupenus azora maccoid m=0.2xropu tremneparype 1=280 K
o0BeM ero yBenuuuBaercs B 2 paza. Onpenenuts: 1) paboTy A, COBEpIIEHHYIO ra30M IpU
pacupenn; 2) uaMeHenne AU BHyTpeHHEH SHEpPTUu; 3) KOJIMUECTBO TEIJIOTH Q, mosryueHHOe
ra3om



3amaua Ne 10 «Bropoe Ha4Ya/10 TEPMOAMHAMUKH»

Kycoxk npaa maccori m =200r, B3sThIi nipu TemriepaType t; = -10C°, Obu1 HarpeT 10 TeMneparypbl
t, =0C° u pacmnasieH, rmocie 4ero oopazoBaBiiasics BoJia ObUIa HarpeTa 10 TemrepaTypsl t3 =
10C°. Onpenenuth u3MeHeHHE AS SHTPOTHH B X0/ YKa3aHHBIX MPOIIECCOB.

3amaua Ne 11 «uiekTpocTaTuKa)

DJIeKTpUYECKOe MoJie co3aaHo aByms 3apsaamu (1=10 K u q;=-20 uKi, Haxoasmumucs Ha
paccrostauu =20 cm apyr ot apyra. OnpeaenTh HAPXKEHHOCTD IOJIS B TOYKE A, YAaJICHHOR OT
MepBOTO 3apsaa Ha pacctosiHue 1=30 cM 1 OT BTOporo Ha =50 cM. Paccunrars paboTy, KOTOpYyIO
HEO0OXOIMMO COBEPIIUTH, YTOOBI IEPECHECTH TOUCYHBIN 3apsi/T qo=5-10'4 Ki u3 Touku
HaXOAIMKCS TTOCEPEANHE MEXKIY 3apsA/ilaMH B TOUKY A.

3amaua Ne 12 «IlocTOSSHHBIN 3JIEKTPHYECKHHA TOK»

Ha puc. 3.1. £,=1,0 B, £,=2,0 B, £3=3,0 B, r1=1,0 Om, ,=0,5 Om, r3=1/3 Om, R;=1,0 Om, R3=1/3
Owm. OnpegenuTte: 1) cuiibl TOKa BO BCEX y4acTKaXx LIeTu; 2) TEIUIOBYIO MOLTHOCTb, KOTOpast
BBIJICJISICTCS] HA CONPOTHRIICHUHU R3.

3,3

R €212

nwr 51

3agaua Ne 13 «QuiekTpoMarueTusm»

[To nBymM OeCKOHEYHO JAJMHHBIM MPSIMBbIM NapaUIEIbHBIM [TPOBOJIAM, HAXOAIIMMCS Ha
pacctostauu R=10,0 cm apyr ot apyra B Bakyyme, TekyT TokH 11=20,0 A u 1,=30,0 A onuHaKOBOTO
HanpasiieHus. OnpeennuTe MarHUTHYIO HHIYKIIUIO ToJs B, co3iaBaeMoro TokamMu B TOUKax,
JeKalMX Ha IPSIMOM, COEAMHSIIOMMX 00a MpoBo/a, eciau: 1) Touka C JIeXUT Ha pacCTOSHUU
r1=2,0 cM JieBee JIeBOro MpoBo/1a; 2) Touka Jl JeKUT Ha pacCTOsSTHUM ,=3,0 cM mpaBee MpaBoro
npoBoja; 3) Touka G nexut Ha pacctosHuu 3=4,0 cM npaBee JI€BOro MPoBOJIa.

3apauya Ne 14 «JaekTpoMarHeTu3m»

OneKTpoH, yckopeHHbIN Hanpsbkenrnem U=200 B, BneTaet B 01HOpOAHOE MarHUTHOE T0JIE C
uHaykiuen B=0,7- 10* Tn MEePIEHANKYISIPHO CUJIOBBIM JIMHUAM. HailTh pagnyc oKpyKHOCTH,
110 KOTOPOM JBMXKETCSI SJIEKTPOH B MArHUTHOM T10J1€ 1 riepuoy ero Bpamenus. OteeT: R=0,68 wm;
T=5,1-10" c.

3amaua Ne 15 «QiieKTPOMATHUTHAS WHIYKIUSD)



[TpoBosmIKiA MIIOCKUN KOHTYP, UMEIOIIHKI PopMy OKpYKHOCTH paguyca I = 0,05 M momereH B
OJTHOPOJTHOE MarHUTHOE IOJIE TaK, YTO JMHUM MarHUTHON WHAYKIIUH T10JIs1 HAIIPaBJICHBI
NEPIEHIUKYIIPHO III0CKOCTH KOHTYpa. ConporuieHue koutypa R =5 Om. MaraurtHas
UHIYKIMS MeHsieTcs 1o 3akoHy B = kt, roe kK = 0,2 Ti/c. Onpenenure: a) 3./1.C. HHIYKIIHH,
BO3HHUKAIOIIYIO B 3TOM KOHTYpe; 0) CHITy MHAYKIIHOHHOTO TOKa; B) 3apsi/l, KOTOPBII MPOTEYET 110
KOHTYPY 3a IepBbI€ 5 CeKYH] U3MEHEHHS MOJI.

2 cemecTp
3agaua Ne 16 «uTepdepeHusi CBeTa OT TOYEYHBIX HCTOYHUKOB)

B onbiTe FOHra Ha myTH 01HOTO U3 UHTEP(HEPUPYIOMIMX JIydel OMeIanach TOHKas CTEKIISTHHAS
MJIACTUHKA, BCIEJCTBUE YETO IIEHTPAJIbHAS CBETJIAs II0JI0CA CMEIAIach B MOJIOXKEHNE
MEePBOHAYAIILHO 3aHITOE MATOM CBETIION MOJOCON(HE cunTas eHTpasibHOM). JIyd mamaer Ha
MJIACTUHKY NeprneHauKyasapHo. [lokazarens npenomienus miactuaku N=1,5. J[nuHa BOJHBI
A=6-10" M. KakoBa TOJIIH{HA [IACTHHKA?

3anaua Ne 17 «AutepdepeHuns cBeTa B TOHKHX MJIEHKAX)

[TnockomnapasuienbHas CTEKJISHHAS IJIACTHHKA TONIMHON 0=1,2 MKM H C MOKa3aTeiiemMm
npesoMieHus Ne;=1,5 momeniena MexX 1y IByMs CpeflaMu C TIOKa3aTes MU MPeIoMIIeHUs Ny U Ny.
Cser ¢ anuHOM BoaHBI A=0,6 MKM NaJja€T HOPMAJILHO Ha IUIACTUHKY. OnpeaeauTe ONTHYECKYIO
Pa3HOCTh X0/a BOJIH, OTPAKEHHBIX OT BEPXHEW U HU)KHEN TOBEPXHOCTEN IJIACTUHKU U
OTIpeIeTTUTE, YCUIICHUE WK 0CTIabJIeHne MHTEHCUBHOCTH MPOUCXOIUT MPU UHTEP(HEPEHIINHU B
CIEYIOIIUX CIIydasx: a) N1<n<ny; 6) N1<n>n;

3agaua Ne 18 «/luppaxuus @penens»

Haiinure paarychl nepBbIxX Tpex 30H OpeHeltst 1 III0CKOUW BOJIHBI, €CIIM PACCTOSHHUE OT
BOJIHOBOI MOBEPXHOCTH 710 TOUKH HaOmoaeHus 1 M. Jlnuna BosHbl A=500 HM.

3agaua Ne 19 «/Iluppaxuus ®paynrogpepa»

HaiiTin HanOonbmii MopsIoK CHEKTpa JUIsl )KENTOM IMHUU HATPUS C IJTMHON BOJHBI A=589 HM,
€CITU TIOCTOSIHHAS TU(PPAKIIUOHHOM pereTku 0=2 MkM. CKOJIBKO BCETO MAaKCUMYMOB JIa€T 3Ta
pemerka? [Tog kakum yriiom ¢ HabOIr01a€TCS MOCISTHIN MAaKCUMyM ?

3agaua Ne 20 «Ilonsipu3anus cBeTa»

YToi1 MeKILy IIIOCKOCTSMH MPOITYCKaHNMs IBYX monspu3atopo pasen 50°. EcTecTBeHHBII cBerT,
IPOXO0/is Yepe3 TaKkylo cucremy, ocnadisercs B § pas. [IpeneOperas morepsimMu cBeTa MpH
OTpa’KeHHH, OTIPENIeUTh KO (HUIIMEHT TOTJIONIEHHS CBETa B MOJISpU3aTOpax

3agaua Ne 21 «@oroaddexm

OnpenenuTh HAMMEHBIIHNH 3a€P>KUBAIOIITUH TTOTSHIIHAI, HEOOXOMMBIN JTsl PEKPAIIESHUS
OMUCCHH C TTIOBEPXHOCTH (POTOKATO/IA, €CIIM OH OCBEIIACTCS U3MyYeHUEM ¢ JUIMHON BonHbl 0,4
MKM, a KpacHas IpaHuLia A MaTepuaia karoga pasHa 0,67 MkM

3agaua Ne 22 «TenioBoe usiryueHue»



Yepuoe Teno Harpenu ot temrneparypbl 600K mo 2400K. Bo ckonbko pa3 yBenudmiachk oo1mas
TCIJIOBAA SHCPIrusd, U3jiydacMmasn TenoM? Ha ckoJIBKO H3MEHMIIACh JJINHA BOJIHBI,
COOTBCTCTBYIOIIIAAd MAKCUMYMY SHCPIvU U3JTYUCHUA U CHGKTpaHbHLIﬁ COCTaB I/I3JIyT-IeHI/I$I?

3agaua Ne 23 «Ippext Komnronay»

®dotoH ¢ sHeprueit 1 MaB paccesics Ha cBOOOHOM MOKOMBIIEMCS dJiekTpoHe. HalTu
KMHETUYECKYIO SHEPTHUIO AJIEKTPOHA OT/Ia4yH, €CJIU B Pe3yJIbTaTe paccesHus AJIMHA BOJHBI (DOTOHA
U3MeHuIach Ha 25%

3agauya Ne 24 «Jj1eMeHThI KBAHTOBOH MEXaHUKH)

HpI/I JABMIKCHHUH YaCTHULBI BAOJIb OCH X CKOPOCTh €€ MOXKET OBITH ornpeacicHa ¢ TOYHOCTBIO

(ommbxKoif) 1o 1 cm/c. HaiiTn HEonpeAeIeHHOCTh KOOPIMHATHI, €CJIA YacTHIIeH sBisieTcs: 1)
JIEKTPOH, 2) npoduHKa Maccoii 0,1r

3agaua Ne 25 «HacTua B MOTEHIUAJLHON AMe)»

CobcTBeHHast QYHKIIHS, OTMCHIBAIONIAS] COCTOSIHIE MUKPOYACTHIIB B OECKOHEYHO TITYyOOKOi

. 7mn
. . v, (X)=Csin—x
MOTEHIIUATBHOM SIME MIUPUHOM {, UMEeT BUT I . Mcrionb3yst yCI0BUS HOPMHPOBKH,

OIpeNeNNTh MOCTOsIHHYIO C.

3agaua Ne 26 «Atom no teopuu bopa»

BbruucnuTh paanychl epBbIX TpeX OpOUT JIEKTPOHA B aTOME BOJIOPOJIa
3agaua Ne 27 «M31y4yeHue aTromay

Haiitu HanOonplryto 1 HaMMEHBIIYIO JJIMHBI BOJIH cepud [lamena B ciekTpe u3nyyeHus
Boziopoaa. CpaBHUTH MOJyYEHHBIE 3HAUEHUS C JJIMHAMH BOJIH BUIAUMOTO U3JIY4YECHHUS

3apaua Ne 28 «PaguoakTHBHOCTB)

192 r
ITepBoHavasnibHasi Macca U30TONA UpUAMS /7 paBHA M = 5 I, epUoJ moiypacnaaa 75 CyTOK.
Onpenenure, CKOJIBKO Aep pacnanercs 3a 1 cekynay B 3ToMm npenapare. CKOIbKO aTOMOB 3TOTO
npenapara octaneTcs uepe3 30 CyTOK B BO CKOJIBKO pa3 H3MEHUTCSI aKTUBHOCTH Tperapara 3a 3TO
Bpems?

3agauya Ne 29 «3aKkoHBbI cOXpaHeHHs B S/ICPHBIX PeaKIUAX»

B nientpe cosHIa MpoTeKaeT TepMosIepHas peaklus CHHTE3a rellis U3 BOJI0pOo/ia, B KOTOPOU U3
4

YeTbIpexX IPOTOHOB o0Opa3yercs sapo He” u aBa mo3utpona. 3anummre 3Ty peakiuio. Kakue emie

YacTUIIBI 00pa3yloTcs B HEW?

3amaua Ne 30 « JHeprus B siiePHBIX PeaKIUAX>

Kakoe kommaectso U «BBITOPAET) 32 TOJ B SIIEPHOM PEAKTOPE C AIEKTPUUECKON MOIIHOCTHIO 1
I'Bt u k..a. 38%? CuurtaTh, 4TO pacna siaep ypaHa Moj A€HCTBUEM TEIUIOBBIX HEUTPOHOB
MPUBOAMUT K 00Pa30BaHUIO M30TOMOB KCEHOHA-141, cTpoHINA-92 U TpeX BTOPUYHBIX HEUTPOHOB.

Ilepeuens nadbopamopnuix pavom



1 cemectp

No 1 «ITpumeHeHre 3aKOHOB COXPaHEHUS JJIs ONPEICIICHUS CKOPOCTH TIOJIETa TTYJIH

Neo 4 «HMccnenoBanue BpamaTeabHOTO ABMKEHUS TBEPAOTO Tela BOKPYT HETIOIBUKHON OCH»
Ne 5 «Omnpenenenue xapakTEpPUCTUK 3aTyXaOMIUX KoJeOaHid (PU3MIECKOTO MasSTHUKA)

Ne 11 «M3ydyeHue cTaTUCTUUECKUX 3aKOHOMEPHOCTE»

Neo 14 «Onpenenenue nokaszarens aauadatsl MeTo oM Kinemana u Jlezopmay

No 21 «MccnenoBanue 3IE€KTPOCTATUYECKOTO MOJIS C TOMOIIBIO 30H1a

No 24 «Pacmmpenue npesena u3MepeHus: aMIepMeTpa MoCTOSHHOTO TOKay

Ne 28 «Onpenenenre HAYKTUBHOCTH KaTyIIKU U MarHUTHOM NPOHUIIAEMOCTH
(beppOMarHuTHOTO TEJIa»

2 cemecTp

Ne 32 «Onpenenenue paanyca KpUBU3HBI JTUH3BI U TIOJIOCHI MPOMYCKaHUs CBETOPUIIBTPA C
noMolIkio kKojel HeroToHay

Ne 34 «Onpenenenue JIMHBI CBETOBOM BOJIHBI U XapaKTEPUCTUK TUPPAKIIMOHHON PEIISTKI
Ne 35 «Onpenenenne KOHIEHTPALUU PACTBOPOB caxapa W IMOCTOSHHOM BpalleHUs»

No 36 «CHATHE BOTBTAMIIEPHBIX XapaKTEPUCTHK (POTOIIEMEHTA U OTIPEIeTICHUE €T
YyBCTBUTEIBHOCTH

No 41 «MccnenoBanue Bo30YyXACHUSI aTOMOB ra3ay
Ne 42 «Onpenenenue riaBHBIX KBAHTOBBIX YHCENI BO30YKICHHBIX COCTOSIHUN aTOMa BOJ0POIay
Ne 51 «3y4yeHne 3aKOHOMEPHOCTEN O-pacrana

Ne 53 «Omnpenenenne MakCUMallbHOW SHEPTUU B-4aCTHIl U UASHTH(PUKALNS PATHOAKTUBHBIX
npenapaToB»

Ilepeuenv 6onpocoe Kk ceMUHapCcKum 3aHAMUAM
1 cemectp

Cemunap Ne 1 "KuHemaTuka M JMHAMHKA IOCTYNATEJbHOI0 M BPAIIATEJbHOIO
JABUKeHHuH"
1. Mexanunyeckoe nBuxenue. Cucrema oTcuéra. MarepuaibHas TOUKA.
2. OCHOBHBIE KHHEMaTHYECKNE XapaKTEPUCTHKU: TIEPEMEIICHHUE, ITyTh, CKOPOCTh, YCKOPEHHE:
MOJIHOE, HOpMaJIbHOE, TaHTeHInanbHoe. Knaccupukanus 1BuxKeHnH.
3. TloctymarensHoe nBmxeHue. LlenTp Macc. BpamatensHoe nBIKEHHE.
4. OcHOBHBIE KNHEMAaTUYECKHE XapaKTEPUCTUKU BPALLATEIBHOTO ABUKEHUS: YroJl IOBOPOTA,
YIJI0BOE NIEPEMELICHHE, YTIIOBBIE CKOPOCTh U YCKOPEHHUE.
5. CBs13b MEXly TMHENHBIMU U YITIOBBIMH XapaKTEPUCTHKHU ABM)KEHUS. PaBHOMEpPHOE U
paBHOIIEPEMEHHOE BpalllaTesbHOEe ABMKeHUs. [IoHATHE cocTOsIHUA GU3NYECKOM CUCTEMBI U
YpaBHCHUA ABUKCHUA.



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

7. 3axons! HeroTOHA.

8. lunamudeckune XapaKTEPUCTUKH BPAIIATEIHHOTO JBIIKEHHUS: MOMEHT CHJIBI OTHOCHUTEIHHO
ocH, MOMEHT nHepiui. OCHOBHOW 3aKOH JMHAMHKH BPAIIATeILHOTO JIBHYKCHUS.

Cemunap Ne 2 "3akoH coxpaHeHus"
1. 3akoH coxpaHEHHUs UMITYJIbCA, YCIOBUS €r0 BbIIOJIHEHUS.
2. 3aKOH COXPaHEHUSI MOMEHTA UMITYJIbCA, YCIIOBHS €TO BBIIOTHEHHUS.
3. Pabota, momHocTh. PaboTa TpaBUTAlMOHHOW CHIIBI, KOHCEpBaTHBHbIC cuJbl. Paborta
pesynbTHpylomel cuibl. KuHeTwuyeckas sHeprus, TeopemMa 00 W3MEHEHHHM KHHETHYECKON
DHEPTHH.
4. 3aKoH COXpaHEHMs IMOJHON MEXaHUYECKOW SHEPTUH, YCIIOBUS €r0 BBHIIIOJIHEHMS.

5. CoynapeHue IByX Tel.

6. CBs3b 3aKOHOB COXPAaHEHHsI CO CBOMCTBAMH MPOCTPAHCTBA U BPEMEHH.

Cemunap Ne 3 "Koseb6anusi u BoJIHBI"
1. ®usnueckuii 1 MaTEeMaTHYECKUN MASTHUKH.
2. 'apmoHuueckue, cBOOO/IHEIE, BBIHYK/JICHHbIE u 3aTyxarouue KoJeOaHus:
muddepeHIranbHbIe, TpadUKH, XapaKTePUCTHKH.
3. SIBnenwue pezoHanca u ero ¢usznyeckas npupoja. [Ipumepst.
Bonna. Bunel BoH. Mexanusm o0pa3oBaHUs MEXaHUUYECKUX BOJIH.
3ByKoBas BoTHa. MexaHu3M 00pa30BaHus 3BYyKa B ra3ax.
BosiHOBOE ypaBHEHUE.
Crosiyast BomHa. MexaHu3M 00pa3oBaHus. Y paBHEHUE CTOSYEH BOJTHBI.

No ok

Cemunap Ne 4 "CraTncrnyeckne MeTOAbI ONMUCAHUA MaKpocucrem"
BeposiTHOCTH NOSIBIEHUS AUCKPETHON U HETIPEPBIBHOM CIIyYalHBIX BEIUYHH.
@DyHKIMS pacIpeesICHNs] BEPOATHOCTEN. Y CIIOBUE HOPMHUPOBKH.

Cpennee u HauboJIee BEPOSITHOE 3HAUCHHE CITYyYallHOW BEJTMYUHBI.
Cratuctuyeckue Metoibl. OCHOBHBIE TIOJIOKEHUS CTATUCTUYECKON (DU3UKH.
Pacnpenenenne Makcgeia, ['aycca, bonpumana.

agrONE

Cemunap Ne 5 "TepmoauHaMu4ecKue MeTOAbl ONIMCAHUS MaKpocucTeM'
YpaBHEHHE COCTOSTHUS NIEAIBHOTO rasa.
Pacnpenenenue sHepruu 1o cTeneHsM cBooobl. CpeHsist SHEPTUs MOJIEKYJIIbI.
TennoemkocTs. MossipHas U yaenbHas TEIUIOEMKOCTH. Y paBHeHUE Maiiepa.
BHyTpenHss sHeprus Kak pyHKIHs cocTOsIHUS cucTeMbl. PaboTa kak (yHKIUs mporecca.
ITepBoe Ha4anO TEPMOAMHAMUKHU.
N3omporieccrl: M30TEpMHUUECKI, H30XOPHUUECKUH, N300apUUeCKHil, alnadaTHISCKUH,
MOJINTPOITUYECKHH.
7. Dutponus. CBONCTBA SHTPOIUHU U30JIMPOBAHHON CHCTEMBI.
8. BTOpoii 3aKOH TePMOIUHAMUKH.
9. Huxn Kapro. K. muxira Kapno.

SouhkwnE

Cemunap Ne 6 "JjekTpocraTuyeckoe moJie'"

1. DnexTpocrarnueckoe none. neKTpuueckuil 3apsaz. 3akoH Kymnona.
2. HampspkeHHOCTB 271eKTpocTaTuyeckoro nois. [IpuHuun cynepno3unuu.

3. IloTok BekTOpa E. Teopema l"aycca.



4. TIoTeHUHATbHOCTH AJIEKTPOCTATUYECKOTO MoJist. Teopema 0 HUPKYIISIUN.
5. CBs3b MEX/1y HANPSKEHHOCTHIO U TTOTEHIIUAJIOM.
6. ['eomerpudeckoe onvcanue mosiss. CUIOBbBIE JIMHUU. DKBUIOTECHIIUAIBHBIE TTOBEPXHOCTH.

Cemunap Ne 7 "Ilocrosinublii TOK. Lllenu mocrosinHoro roxa'

OnekTpuyeckuit Tok. [IIOTHOCTE TOKa. YpaBHEHHE HEMPEPHIBHOCTH.
3akoH OMa 1J11 OTHOPOJHOI0 YYacTKa LIETIH.

Conporusienue npoBojHuka. CoenHEHUE COMPOTUBICHHIA.

3akon OMa a1t HeoJHOPOAHOTO yuyacTka nenu. Ctoponnue cuibl. J/C.
[TpaBuna Kupxroda.

MomHocts Toka. 3akoH Jxoyns-Jlenna.

ok wdE

Cemunap Ne 8 '""MarauTHoe nmoJjie. JJ1eKTPOMarHUTHASI MHAYKIMUsA'"

1. VcrouHuku MarHuTHOro mnosisi. MarHMTHOE MOJ€ JIBHXKYILIErocs 3apsiia U IPOBOAHHMKA C
ToKkoM. 3akoH buo-Casapa.

2. TIoTOK W HMPKYJSIIHS BEKTOpa MHAYKIUU MarHuTHOrO 1ojs. Teopema ["aycca u Teopema o
LHUPKYJISIUU.

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

4. Cuna Ammnepa.

5. 3akon anektpoMaruutHo uHaykuu dapanes. [Ipasumno Jlenna.

6. BuxpeBoe anekTpuieckoe mole.

7. SIBnenue camomnaykuuu. Maaykrusnocts. ConeHous.

2 cemecTp

Cemunap Ne 9 "Hnreppepenuus n 1udpakuus ceera’

1. DnexTpoMarHUTHbIE BOJIHBI.

2. KorepeHTHOCTh 1 MOHOXPOMATUYHOCTh CBETOBBIX BOJIH.

3. UHTepdepeHnns cBeTa OT ABYX UCTOYHHKOB.

4. NntepdepeHuns cBeTa OT IIOCKONapauIeIbHOMN MIaCTUHKY.

5. UnTepdepenius cBera oT MIaCTUHKYU nepeMeHHol Toamunbl. Konblia HetoToHa.

6. Ilpumenenue uHTepdepeHnu cBeTa.

7. SBnenue mudpaxmuu. OcobeHHOCTh Mudpakuu CBETOBBIX BOJH. [udpaxkuus ®Openens u
®payHrogepa.

8. Ilpunmmn Trolirenca-dpenens. YHpouleHHe BBIYUCICHUH C TOMOIIBIO  BEKTOPHOM
JarpamMMmBl.

9. udpakuus OpeHens Ha KPYTIIOM OoTBepcTHH. 30HBI DpeHers.

10. Mudpaxnus Dpaynrodepa Ha Y3KOH NPSIMOJIMHEHHOM mIeTH. YCIOBHUS MakCUMyma |
MUHUMYyMa. 3aBUCUMOCTh MHTEHCUBHOCTH CBETA OT yrja Iu(pakiuu.

11. Tudpaxnuonnas pemerka. OCHOBHbIE XapaKTEPUCTUKH TU(PPAKLIUOHHON PEeIIeTKH. Y CIOBUS
[JIaBHBIX MAKCUMYMOB 1 MUHUMYMOB U JJOOABOUYHBIX MUHUMYMOB.

Cemunap Ne 10 "Tloasipu3anus cera'

1. Tonsipuzamus cBera. EcTeCTBEHHBIN M TOJISIPU30BAaHHBIN CBET.

2. Tonspu3zarus cBeTa MPU OTPAKEHUU U MpeoMiIeHn:. 3aKoH bprocrepa.

3. llonspuzanmst npu  JOBOWHOM  JydernpenomiieHud. CBOWCTBa  OOBIKHOBEHHOTO U
HEOOBIKHOBEHHOTO JTy4ei.

4. Tlonspuzanuonubie mpusmsl. [Ipuzma Hukoms.



5. 3axkoH Mamtoca. AHanu3 NOJISPU30BAHHOIO CBETA.
6. Ontuyecku akTUBHBIE BELECTBA. BpallieHne mI0CKOCTH MOJIIpU3allii CBETa.

Cemunap Ne 11 "KsBanToBasi onTuka'"

1. TenmoBoe wu3nMydeHWe aOCONIOTHO dYepHOro Tena. 3akoH Credana — bombiMaHa. 3akoH
cMelieHus: Buna.

2. KopryckynsapHO-BOJIHOBOH Ayallu3M cBeTa. DHEprus U uMmyibc porona. /laBinenue cpera.

3. ®otorddexrt. 3akonsl GpoTorddexra. Popmyna DHHIITEHHA.

4. Dddext Komnrona. Dopmyna Komnrona.

5. BonnoBeie cBoiictBa uwactui. JlyiuHa BonHbl e bpoitna. [lpuHmun HeornpeaeieHHOCTH
I'eit3enOepra.

Cemunap Ne 12 "Crpoenue aToma'

Mogenu aroma. [lnanerapuas moaesb aToma.

IToctynatel bopa.

N3nydyeHue aroma BOI0OpO/ia M BOAOPOAONOJ00HBIX cucTeM. CrieKTpaibHbIe CEpUH.
®opmyna bansmepa.

CHeKTpbl MHOTOJIEKTPOHHBIX aTOMOB. 3aKOH Mo3H.

agrwbdE

Cemunap Ne 13 "OcHoOBHBIE 110J103KEHUS] KBAHTOBO MeXaHMKH"

1. KanroBele cocrosiHud. BonHoBas ¢yHkuus u  ee Qusuueckuit cmbicha. [lpunnun
cynepro3unuu. YpasHenue lIpenunrepa, KBaHTOBBIE YPABHEHHUS IBUKCHUS.

2. HexoTopsle 3a7jaui KBaHTOBOI MexaHUKH. YacTuia B 0ECKOHEYHO TTyOOKOH MOTEHIMAIbHON
ame. KBaHTOBaHME dHEPIHMU.

3. KBaHTOBBIE uHCla, XapaKTEpHU3YIOLIME TIOJIOKEHUE DJeKTpoHa B aroMme. KBaHTOBaHueE
sHeprun. KBantoBanne MmomeHTa umnyibsca. CIiuH 3J€KTPOHa.

4. Cxema sHepreTHYeCKHX ypoBHeH aroma Bojopoa. [IpaBuiia oTOopa mpu aTOMHBIX Mepexo/iax.
5. I'paHuIbl IPUMEHUMOCTH KBAHTOBOM MEXaHUKH.

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

. SIBneHME paIMOAKTUBHOCTH.

. OCHOBHOH 3aKOH paJMOaKTUBHOIO pacrnaja. PaanoakTUBHBIE PsJIbI.

. CocTaB 1 XapaKTEPUCTUKH aTOMHOTO si/ipa. S nepHbIe CHUITBI.

. KanenpHas u 0601049edHas MOJICH sIIEp.

. Macca u 3Heprus cBs3u siapa. Y ienbHas sHeprus cBsi3u. Paguyc sapa.

b wpN -

Cemunap Ne 15 "Snepubie peakuuu'

1. SInepubie peakmu.

2. DHeprus AAepHON peaKkiu.

3. YpaBHEHME U PHEPreTHUECcKoe yciaoBUe o-pacnaja. CBsi3b SHEPTUU O-YACTHULBI C IEPUOJOM
nonypacnazaa. TyHHensHbIN 3¢ ekt npu o-pacnane. CriekTp o-4acTHII.

4. XapakTtep cnekTpa y-uznyuyeHus. IIpormeccsl B3auMOAEWCTBHS 7Y-KBAHTOB C BELIECTBOM.
3aBUCUMOCTh HMHTEHCUBHOCTH Y-M3JIy4E€HUs OT TOJLIMHBI clos Bemecrsa. CpaBHEHHE
IPOHMKAIOILEH CIIOCOOHOCTH PA3JIMYHBIX BUAOB U3JIy4EHHUS.



5. Tpu Buma PB-pacnaga. DHepreTudeckuii crektp [-yactui. ['umore3a HeHTpuHO. 3aKOHBI
coxpaHeHus npu B-pacnane. Jlentonsl. JlenToHHBIN 3apsi.



IIpuioxenune 2

OueHovHbIEe CpeACTBA AJs MPOBeJeHUs MPOMEKYTOUYHON aTTeCTAlMU

a) Ilnanupyembie pe3yJbTaTbl 00y4eHHUs H OLIEHOYHbIE CPeACTBA JJIs NPOBeACHHUS POMEKYTOYHOMH ATTEeCTALMU:

Kon nunaukaropa

NHpukaTop 1O0CTUKEHUS
KOMITCTCHITUH

OLeHOYHbIE CpelCTBA

OIIK-1: Cnoco0eH pemiaTh HH:KEHEPHbIE 321a4H B IPO(eCCHOHAIbHOM 1eATeJIbHOCTH ¢ HCII0JIb30BAHUEM METO0B eCTECTBEHHBIX HAYK, MATEMATHYECKOr0 AHAJIN3a U

MOACTUPOBAHUA

OIIK-1.1

OIIK-1.1: Binageer HaBbIKaMu
WCIIOJIb30BaHMsI COBPEMEHHBIX
MH()OPMAITHOHHBIX TEXHOJIOTHHA IS
TTOBBIIIICHHS KBAJTU(UKAITUH
po(heCCUOHATIBHOM JIeATEIIbHOCTH

ITepeyenn TeopeTHYECKHX BONPOCOB K IK3ameHy (3 cemecTp):

1. Kunemaruka nocrtynaTenbHOro aBWxkeHus. [loHsTHE paanyc-BEKTOpa, CKOPOCTH U YCKOPEHHS.
Hauanbuble ycnoBus. [Ipsimas u oOpaTHas 3a1a41 MEXaHUKU.

2. JIBwKeHHUe MO OKPYKHOCTH. YTOJ MOBOPOTA, YIoBas CKOPOCTh W YIJIoBOe yckopeHue. CBs3b
YIJIOBBIX U TUHEHHBIX BEJIMYUH.

3. KpuonuneitHoe nBuxkeHue. TaHreHnMaabHOE M HOpMalbHOE yckopeHue. IloiaHoe yckopeHwue.
Yroa MeXIy CKOPOCTBIO U YCKOPEHHUEM.

4. WuepuuanbHble cuctembl orcuera. [loHsTHE cuibl, Maccel U uMIylbca. OCHOBHOW 3aKOH
JUHAMHKU TTOCTYIIATEIbHOTO ABUKECHUS.

5. MoOMeHT uMIynbca U MOMEHT CHJIbl OTHOCHUTEIbHO TOYKH. OCHOBHOE ypaBHEHUE TUHAMHUKU
BpaLIaTEeJILHOTO IBUKCHHUS.

6. Bpamenue BOKpyr HemoABH>KHOU ocu. MoMeHT uHepiuu. Pacuer MOMEHTOB MHEPIIMU MPOCTHIX
ten. Teopema Llrelinepa.

7. 3aKoHbI COXpaHEHMS B MEXaHHKE. 3aMKHYTasi CUCTeMa. 3aKOHbI COXPaHEHUS UMITYJIbCa U MOMEHTA
MMITYJIbCA.

8. Pabora m MmomrHOCTE. KHHETHYECKAs! SHEPTHS MMOCTYIIATEIBHOTO U BPAIIATEIHHOTO IBUKCHHS.

9. KoncepBatuBHble cuibl. [loTeHIManpHas SHeprus. 3aKOH COXPAHEHUs TOJTHON MEXaHWYeCKOU
SHEPIrUH.




Kon unaukaropa

I/IH)II/IKaTop JOCTHKCHUS
KOMIICTCHIINH

O1eHoYHBIC CPeICTBa

10. iBa cnoco0a onucaHus B3auMoOAeWCTBUSA. [|BH)KEHHE YAaCTHUIBl B OJHOMEPHOM CTal[MOHAPHOM
nose. CBsi3b MEXKy CUJION M TOTEHIMAIbHOW SHEPTUEH.

11. N'apmonunueckue kosebaHus. AMIIMTYA, 4YacToTa, HadaiubHas (a3a. MaremaTuueckuil u
¢bu3nueckuii MasTHUK. DHEPIUs FApMOHUYECKUX KOJIeOaHUH.

12. 3aryxatomme konebanus. XapaKTepUCTUKH 3aTyXaHHUs. DHEPTHsl 3aTyXarOIINUX KOJIeOaHHI.

13. O6mee nmoHsATHE O BOJHAX. XapaKTEPUCTHKHU Oerymiel BOJHBI. BoiHOBOE ypaBHEHHE IUIOCKON
BOJIHBI.

14. Hanoxenue ynpyrux BosiH. Ctosigast BoiHa U ee ocodeHHocTH. KonebaHne HaTSHYTOW CTPYHBI.
15. lloctynatel  OMHmTelHa. 3ame/uleHHe  BpeMeHH. JIOpeHIeBO  COKpallleHHue  JJIMHBI.
PenaruBuctckue naBapuaHTthl. VIHTEpBal.

16. PenstuBucrckuii umiynasc. CBA3b Macchl, SHEPTUU U HUMIIYJIbCA YAaCTUIBl. DHEPrus MOKOS.
3aKOHBI COXPAaHEHUs IIPU PENATUBUCTCKUX CKOPOCTSIX.

17. Makpocucrema. MHKpPOCOCTOSIHUE W MAaKpOCOCTOSIHUE cUCTeMbl. CTaTHUCTUYECKUH MOAXON.
ITonsiTHE BEPOSATHOCTH U CPEAHEN BEITMYHHBI.

18. dyHKIMs pacnpeeNieHuss CIyJaiHOW BENWYHMHBI. PacrpeselieHne MOJICKYJT IO MPOCKIHSIM
CKOpPOCTEH.

19. Pacnpenenenne Moyiekyl 1O MOJy0 ckopoctu. Haubonee BeposiTHas, cpeaHss U
CpEIHEKBAIpaTUUHas CKOPOCTH.

20. Monens  uneanpHOoro  rasa.  JlaBaeHume W Temmeparypa ¢ TOYKM  3PEHHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOPUH. Y PaBHEHHUE COCTOSIHUS UI€aIBbHOTO rasa.

21. PacnipeneneHue MoJIeKyJl HI€AIBHOTO ra3a 1o BeICOTE B MoJIe TshkecTH 3emin. bapomerpuueckas
dbopmymna.

22. TlonsiTue crerneHei cBo00IbI MOJIEKYIBL. TeopeMa 0 paBHOpacpeAeTICHHH YHEPTHHU TI0 CTETICHSIM
CBOOO/IEL.

23. BayTpeHHss SHEpTHsl KaK QYHKITUS COCTOSTHUS cUCTeMBI. [lepBoe Havamo TepMOInHAMHKH.

24. Pabora kak ¢pyHkuus npouecca. Mzoxopudeckuii, 1300apuyeckuii 1 M30TePMUIECKUN TPOIIECCHI.




Kon unaukaropa

I/IH)II/IKaTop JOCTHKCHUS
KOMIICTCHIINH

O1eHoYHBIC CPeICTBa

25. [lonsiTue TemnoeMKOCTH. TernoeMKOCTh IpU M30XOPHUECKOM M M300apHYecKoM IMpolieccax.
[TocTosiHHas anuabaThl.

26. AnunabGatuueckuil mponecc. IlepBoe Hayano TEpMOAMHAMMKM Ul aanabaTUUECKOro Ipolecca.
Ypasuenue Ilyaccona.

27. Hukmunaeckuit npouecc. KoadduuueHT nmoneznoro AecTBUS TEIUIOBOW MamuHbl. BTropoe Havano
tepmoanHamuku. @opmynuposku Kiaysuyca u KenpBuna.

28. [IpoGiiema HEOOPAaTUMOCTH TEILUIOBBIX MPOIIECCOB. DHTPONHS CUCTEMBI U ee cBoiicTBa. Teopema
Hepncra.

29. OcHOBHOE ypaBHEHHE TEPMOJMHAMHMKHI. DHTPOIUS HUJeaabHOro ra3a. MiaMeHeHue sHTponuu npu
U30IIpolLeccax.

30. uxn Kapno. Teopema Kapno. Tepmoannamuueckas mkana temneparyp. TpoiiHass Touka BOJbI
KaK penepHas TouKa.

31. Craructuuecknii Bec MakpococTossiHusl. Cyth HeoOpatuMocTd. CTaTHCTHYECKHH CMBICTT
sHTpornu. Popmyna bonbmana.

32. I'paHuIibl MPUMEHUMOCTH MOJCIN HJICATBHOTO Taza. YpaBHeHue Ban-nmep-Baanbca. M3otepmbl
peasibHOT O Ta3a.

33. Cuutbl B3aUMOZEHCTBUS B IpUpoJie. DieKTpocTatuueckoe nose. 3akoH Kynona. HanpsokeHHOCTB
ANIEKTpoCcTaTHyecKoro nous. [IpuHnmn cynepnosunuu.

34. CunoBble muHH. [T0TOK BEeKTOpa HaMpsHXKEHHOCTH deKTpocTatudeckoro noist. Teopema [Maycca.
35. [Torenuuan. Teopema O LUPKYIALMU BEKTOpa HAMPSHKEHHOCTH 3JIEKTPOCTATHUECKOTO TIOJIS.
CBs13p MEX/1y HANPSKEHHOCTHIO U TOTEHIIUAJIOM.

36. DnekrpoemkocTh. Kounencaropbl. CoequHEHHE KOHJEHCATOPOB. ODJHEPTHS  KOHJACHCATOpA.
OHeprus MEKTPUIECKOTO MOJIS.

37. Dnextpuyecknii TOK. I[LMOTHOCTH TOKa. YpaBHEHHE HempephlBHOCTH. 3akoH Oma B
nuddepernuanbHOn hopme.

38. CompoTuBienue npoBoAHUKOB. CTOpOHHKE CUIIbl. 3aKkOH OMa B HHTETpajbHOI Gopme.




Kon unaukaropa

I/IH)II/IKaTop JOCTHKCHUS
KOMIICTCHIINH

O1eHoYHBIC CPeICTBa

39. [IpaBuna Kupxroda nms pacyera pa3BeTBICHHBIX 1ieneid. MomHocTh Toka. 3akoH Jkoyis-Jlenna.
40. Enunas npupoja 3JeKTpuueckoro u MarouuTHoro noss. [lone nBuxkymerocs 3apsna. [lpunoun
CyNEepHo3MIMKM MarHUTHBIX Tojied. 3akon buo-Caapa.

41. TToToxk M UUPKYJSALUS BEKTOpa MHIYKIUMU MarHUTHOro mois. Teopema ['aycca u Teopema o
LHUPKYJISLUH.

42. Cuna Jlopenna. Cua Ammiepa.

43. 3akoH anekTpomMarHuTHON nHAyKn @apanes. [Ipasuio Jlenma. BuxpeBoe anekTpudeckoe mose.
44. SInenue caMOMHAYKUMH. VHIYKTUBHOCTb. DHEPrus KOHTypa C TOKOM. DHEpPrUsi MarHUTHOTO
OJISL.

45. DnexTpuueckoe 1mosie B BemecTBe. [lomspuzanus AudNeKTpuka. BeKTop 3NeKTpUYecKoro
cMenleHus. JusnekTpuueckas IpOHUILIAEMOCTb BEILIECTBA.

46. MarautHoe mone B BemecTBe. HamarHuueHHocTh. HampspkeHHOCTP MarHUTHOTO — TTOJISL.
MarsuTHas IPOHUIIAEMOCTH BelecTBa. PeppOMarHeTUKH.

47. Cuctema ypaBHeHMH MakcBenna kKak 00OOIIEHHE pa3pO3HEHHBIX SIBICHWU DJIEKTPUYECTBA U
Marsetrusma. MaTtepuaabHble ypaBHEHUS.

48. CpoiicTBa ypaBHeHUi MakcBemna. [Ipencka3zanue cynecTBOBaHHS SJIEKTPOMAarHUTHBIX BOJIH.

49. DnekTpoMarHuTHBIE BOJIHBL. BonHOBOe ypaBHeHue. CBOICTBA 3JIEKTPOMArHUTHBIX BOJIH.

50. [Inockast 37€KTpOMAarHUTHas BOJIHA U €€ OCHOBHBIE XapaKTEPUCTHKH. DHEPrus M HMITYJbC
AIIEKTPOMAarHUTHOW BOJIHBI.

51. EctecTBeHHBIN M MONSApU30BaHHBIA cBeT. CTeneHb MOJSpU3ALMU JTMHEWHO MOJSPU30BAHHOTO
cBeTa. 3akoH Mairoca.

52. Tonsipu3anus Mpu OTPaKEHUH U MPEJIOMIICHHN CBETa Ha TPAHMIIE pa3zelia JUdJICKTPUKOB. YTOI
Bbprocrepa. JIBoliHOE TydenpeoMIICHHE.

53. CiocoObl  mONsIpH3amuy  eCTeCTBEHHOTO cBeTa. [Ipm3ma Hukons. Bpamenne miockocTu
MOJIIPU3ALIMU CBETA MPH MPOXOKIECHUHU Yepe3 ONTUYECKH aKTUBHYIO CpENy.

54. lllkana »yeKTpOMarHUTHBIX BOJH. (OCOOEHHOCTH ONTHYECKOro auamna3zoHa. Ilokazarenb




Kon unaukaropa

I/IHILI/IKaTop JOCTHKCHUS
KOMIICTCHIINH

O1eHoYHBIC CPeICTBa

MPETOMIIEHUS CPEBI.
Ilepeyenn BonpocoB k 3a4eTty (4 cemecTp)

1. Korepentnsle BoaHbl. HTepdhepeHus cBeToBbIX BONH. Cll0K€HHE MHTEHCHUBHOCTEH B Cilydae
HEKOTEPEHTHBIX U KOTEPEHTHBIX KOJICOAHUH.

2. Onruyeckas pa3HOCTh Xoaa. CBsI3b ONTHYECKON PAa3HOCTH XOJa JBYX BOJH C Pa3HOCTBIO (a3
MEX/1y HUMH. Y CI0BUSI MAKCUMyMa U MUHUMYMa.

3. Cxema IOura s wnHaOmomeHuss wuHTEepdepeHunu. BpemeHHas W TPOCTPaHCTBEHHAS
KOI'€pEHTHOCTb.

4. UutepdepeHuus B TOHKMX IuleHKax. HaOmromenue xkonenr HploTOHa B OTpaKEHHOM H
IIPOXOJALIEM CBETE.

5. Senenue nudpakuuu. Audpaxmus Openens u Opaynrodepa. [Ipunuun I'olirenca-dpenens.

6. Hudpaxmus @penens Ha KpyraoM orBepcTuu. 3oHb Ppenens. ['paduueckuii METO CIOKEHHS
aMIUIUTYI.

7. Hudpaxuus PpayHrodepa Ha y3Koi mnpsiMmoiuHeiiHOW mienu. JudpakumoHHas pemieTka Kak
COBOKYITHOCTbh KOHEYHOI'O YHCJIa IIEEH.

8. TemnnoBoe u3nyueHue Ttena. 3akoH Ctedana-bonpimana. 3akoH cmenienus Buna. ['mmotesa
ITnanka.

9. ®orosddexrt. 3akonsl Crosnerosa. Dopmyna DifHIITENHHA.

10. ®oronsl. [JaBnenue cBera. KopmyckyasipHO-BOIHOBOU Jyallu3M CBeETa.

11. Paccesnue dpotona Ha cBoOoaHOM dekTpoHe. Dopmyna Kommnrona.

12. BosiHOBBIC CcBO¥icTBa YacTHIl. JmHa BOJHBI e Bpoins. DkcriepuMeHTaIbHBIC TOATBEPKICHUS
runotessl e bpoits.

13. Tlpuammn zHeonpeneneHHocTH. CooTHOMEHHE HeonpeaeneHHocTer [eiizenOepra. OcoOeHHOCTH
rpolecca U3MEPEHUs B KBAHTOBON MEXaHUKE.

14. ®usnyeckoe UCTOJIKOBaHME BOJIH jae bpoitnsa. BonHoBas ¢yHkums u ee cBoiicta. IlnoTHOCTH
BEPOSTHOCTH OOHAPY)KEHUS YACTHIIBI.
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15. OcHoBHas 3ajaya KBAaHTOBOM MexaHUKU. HecranuoHapHOe U CTallMOHAPHOE YpaBHEHUE
[Ipénunrepa.

16. Yactuma B OJHOMEPHOW OECKOHEYHOM MPSAMOYrOJbHOW IMOTEHIMaIbHOW simMe. KBaHTOBaHme
sHepruu. CoOCTBEHHBIE (DYHKIIUU COCTOSIHHS YACTHIIBL.

17. TIpoxo’kaeHue YacCTHIIbI Yepe3 MOTeHIHANbHbIN Oaprep. TyHHEenbHBIN 3 deKT.

18. KBaHTOBBIIf TapMOHUYECKUN OCIIILISTOP.

19. IInamerapHas monenb atoma. Iloctymatel bopa. KBaHTOBaHWE 3HEpPrHH BOJIOPOIOIOIOOHOM
CUCTEMBI.

20. HMsnydeHue BoAOpOAONOA00HBIX cucTeM. CrieKTpalbHble cepuu aToma Bogopoja. O6obmenHas
¢dbopmyna bansmepa.

21. CpoexTpbl MHOTO3JIEKTPOHHBIX aTOMOB. 3aKOH Mo37H.

22. VYpasuenue llpeaunrepa /s aroma Bojgopoja. KBaHToBaHMe MoMeHTa umyibca. IlpaBuna
otbopa.

23. CruH sriektpoHa. KBaHTOBBIE Urciia, OMUCHIBAIOIINE COCTOSIHHE JIEKTpOHA B arome. KpaTtHocTh
BBIPOKJICHUS dHEepreTndeckux yposHeu. [Ipuanun [Taynu.

24. TlpuHIMN TOXXIECTBEHHOCTH OJMHAKOBBIX 4dacTHi. bo3oHbl u ¢depmuonsl. KBaHTOBEIE
pacnpeneneHusl.

25. CBo6oaHble MEeKTPOHBI B MeTaiie. DHeprust @epmu. 30HHast TEOPHsT TBEP/BIX TEI.

26. DIeKTpONpPOBOAHOCTb METAJUIOB M MOTYIPOBOJIHUKOB. CBEPXIPOBOAMMOCTb.

27. SlBnenue paanoakTUBHOCTH. OCHOBHOM 3aKOH paJloakTUBHOrO pacrnana. [locrosiHHas pacnana.
Ilepuon nonypacnana.

28. CocraB u XapaKTepUCTUKU aTOMHOTO siipa. KanenpHas Mmoaens. Pasmep u ciivH sipa.

29. Macca ¥ SHEprusi CBS3M aTOMHOTO si7[pa. 3aBUCHMOCTD yJEIbHOW YHEPTHs CBSI3U OT MAacCOBOTO
gucia. O0osoYedHast MOJIETb Sapa.

30. SlnmepHble peakuuu. DHEPrus peakuu. Peakuu neneHus u CHHTe3a saep.

31. PammoaktuBHBIC psabl. OCHOBHBIE 3aKOHOMEPHOCTH O-U3TydeHHUs sjaep. JlmmHa CcBOOOIHOTO
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npobera o-4acTHIl.

32. Tpwu Buaa B-pacnaga. JHEepreTHUECKui ciekTp B-uactui. HelrpuHo.

33. OcobenHoctH y-uzny4eHus sep. [IpoxoxkieHne y-KBaHTOB Yepe3 BEIIECTBO.
34. Knaccudukaius 37eMeHTapHbIX YyacTull. JlenToHsl. JlenToHHbII 3apsi.

35. Anponsl. bapuonnsii 3apsin. KBapkoBast MoJiennb aipoHOB.

OIIK-1.2:

HpI/IMCHHCT MaTeMaTHYCCKUEC U
C€CTCCTBCHHOHAYYHBIC 3HAHUA B
HpO(beCCI/IOHaJ'IBHOI?I JACATCIbHOCTHU

IIpuMepHbIi epeYyeHb NPAKTHYECKUX 3aJaHU I

3aganue 1.Touka IBHKETCS B ILIOCKOCTH XOY TI0 3aKOHY: x =-2t;y = 4t(1—t). HaiiT ypaBHEeHHE TpaeKTOpUH
y = f(X) uuszo6pasurs ee rpaduyecku; BexTop ckopoctd V U yCKOpeHUs @ B 3aBUCHMOCTH OT BPEMEHH;

—

MOMEHT BpeMeHH 1o, B KOTOPBII BEKTOP YCKOPEHHsT 8 COCTaBiseT yroi /4 ¢ BekropoM ckopoctu V . OTBeT:
y=—x2—2x; V =—2i +4(1-2t)j, a=-8], t:=0,75c.

3ananue 2. Teno BpamaeTcs BOKPYT HEMOABMKHOM OCH 110 3aKOHY ¢ =2+4-t—2-t2. Halitu: 1) cpennee
3HAYCHHE YIIIOBOH CKOPOCTH (1) 3a MPOMEKYTOK BPEeMEHH OT =0 10 OCTaHOBKH; 2) yrIIOBYIO CKOPOCTb TeNa B

MomeHT Bpemenu t=0,25 ¢; 3) HopMallbHOE YCKOPEHHE TOYKH, HAXOIAIIECHCS Ha pACCTOSHUHM 1 M OT ocu
2
BpallleHHs B TOT e MoMeHT BpeMeHu. OtBet: 2paj/c; 3 pan/c; 9 m/c”.

3apanme 3. Illap maccoit M;=4Kr ABMKETCSA CO CKOPOCThIO V=5 M/C M CTAJIKMBAETCS C IIapOM Maccoil M, =6 K,
KOTOPBI JBHIKETCS €My HaBCTPedy cO CKopocThio V,=2 M/c. Onpenenure CKOPOCTH IIAPOB MOCIie yaapa. Y aap
cuuTath abCOJIOTHO YIPYTHM, NPSAMBIM U HeHTpaibHbiM. OTBeT: 3,4 M/c, 3,6 M/c.

3ananue 4. Ban B BuJe CIionrHOro MMIIMHAPA Maccoit M;=10 Kr Haca)keH Ha TOPU3OHTAIBHYIO Och. Ha

LWIMHAP HAMOTaH HIHYpP, K CBOOOTHOMY KOHILy KOTOPOT'O MoJABEIIeHa THpsi Maccoil M,=2 kr. C KakuM
v 2

YCKOpEHHEM OyJIET OIyCKaThCs THPS, €CJIHM €€ IPEJ0CTaBUTh caMoit cebe? OTreT: 2,8 M/c”.

3aganue 5. OnpenenuTs Nepuo/l, YaCTOTY U HadaIbHYIO a3y KojaeOaHuil TOUKH, ABMKYIIEHCS TI0 yPaBHEHHIO:
. _ 1
x=A4-sine(t+7) rae ®=2,5n c¢”, 1=0,4 ¢,A=0,02 m. KakoBa ckopocTb Touku B MOMeHT Bpemenu 0,8 c. OTBeT:
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T=0,8¢c; v=1,25 ¢*; V=0,157 m/c.

3ananue 6. Haiinnre 11 ra3000pa3HOro a30Ta TeMIepaTypy, Ipru KOTOPO# cKopocTsaM Moiekyn Vi = 300 m/c
V, = 600 M/c COOTBETCTBYIOT O/IMHAKOBBIC 3HaUeHUs PpyHKIMH pactnpenencuus Makcsemia f(V). Otser:

_ MOV V) aang
4KIn(V, 1V,)

3ananue 7. VneanbHblil IBYXaTOMHBIN ra3 00beMOM 5 J1 M JaBJICHUEM 10° IIa HM30XOPUYECKH HArpENH, B
pe3yabTaTe Yero CpeaHsisi KHHETUUECKas SHEprusl ero MoJiekyn ysenuuuiack ot 0,0796 3B no 0,0923 5B. Ha
CKOJIBKO IIPpXU 3TOM USMCHUTLCA JaBJICHUC rasza? B I[aHLHCﬁmeM ra3 U30TCPMUUCCKU paCIINPUIN A0 HAYaJIbHOI'O
nmasinenns. Onpenenute o0beM raza B KoHIle mporecca. Oteet: yBemmuutcs Ha 0,16 Mlla; 5,8 .

3ananue 8. Onpenenute K03 OUIMEHT TEIUIONPOBOIHOCTH A a30Ta, €ClIM KO3(DPHUIIMESHT THHAMUYECKOM
BSA3KOCTH 1) UL HETo NpH Tex ke ycnoBusax paseH 10 mklIla-c. OtBet: A=7,42 MB1/™M-K.

3aganme 9. 12 r a30Ta HAXOATCS B 3aKPHITOM cocysie 00bemoM 2 i1 ipu Temneparype 10°C. [ocie HarpeBanus
JlaBJeHHe B cocyie cTaiio pasHo 10*Mm.pr.cT. Kakoe KOMM4ecTBO Temia 6bUI0 COOBMIEHO ra3y NPy HATPEBAHUA?
Orser: 4,1-10% JIx.

3aganue 10. Cmemanu Boxy Maccoit my=5kr npu temmneparype T1=280 K ¢ Bogoi maccoit m,=8kr npu
temneparype T, =350 K. Haiitu: 1) temnepatypy 0 cmecu; 2) namMeHeHue AS SHTPOINH, MPOUCXOIAIICE TIPU
cmemmBanun. Otset: 323 K; 0,3 xJIx/K.

3apanue 11. Toueunsie 3apaast §;=10 uKn u 0,=-20 5K HaxoasaTcs B Bo3ayxe Ha pacctosann 10 cM apyr ot
apyra. OnpenenuTs HallpsDKEHHOCTD TOJS B TOUKE A, YaJIEHHONW Ha pacCTOsSHUE 6 CM OT NEPBOTO U Ha § CM OT
BTOpOTO. Kak nm3mMeHnTCcs moTeHnaibHast 3HEPT U B3aUMOCHCTBUA 3apA/I0B, €CIIH IEPEMECTHTD BTOPOH 3apsija B
3Ty Touky? Kakyto njst aToro Hy>xHo coBepmnth padoty? Otset: 37,6 kB/M; 12 Mx/Ix.

3ananue 12. Tpu mI0CKUX BO3MYIIHEIX KOoHIeHCATOpa ¢ eMKoCcTsIMU C1=1,5MKD, C,=7 MKD, C3=2 MKD

COEJIMHEHEBI ITOCIIeIOBATEIBHO 1 MMPUCOSAMHEHBI K ICTOYHHUKY ToKa. [Ipu 3TOM 3apsii BToporo KoHAeHcaTopa
4 o -

paBer 14-10™ Ki1. a) Haittu sHepruro 3Toi 6arapeun. 0) He oTkimtouas ncTo9HUKA TOKA OT OaTtapen
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KOHJICHCATOPOB, Pa3ABUTaIOT TNIACTHHBI TPETHETO KOHACHCATOPA, YBEININBAs PACCTOSHUE MEXKIY HUMH B 2
paza. Haiitu uamenenue emxoctu u 3apsiaa 6arapeu. Oreet: 490 m/Ik, 0,21 mx®, 0,4 MK,

3ananue 13. /[Ba anementa (€, = 1,2 B, r; = 0,1 Om, &, = 0,9 B, r, = 0,3 OM) coenvHEHBI OJTHOMMEHHBIMHU
nomocamu. ConporusiieHne R coequaUTENsHBIX TPoBOAOB paBHO 0,2 OM. Onpenenuts cuiny Toka Buenu | u
Pa3HOCTh MOTEHIMATIOB Ha 3a)KUMax Kaxxaoro ucrtounuka. Otser: 0,5 A; 1,15 B; 1,05 B.

3aganue 14. Kpyrosoit BuTok paaunycoM R=15,0 cMm pacronokeH OTHOCHTEIHHO OECKOHEYHO UTHHHOTO
MIPOBOJA TaK, YTO €ro INIOCKOCTh NapajlieibHa nposoay. Ilepnenankysisip, BOCCTaHOBICHHBIN Ha IPOBOA U3
LHEHTpPAa BUTKA, ABJIACTCA HOPMAJIbIO K IIJIOCKOCTHU BHUTKA. Cuia Toka B IpoBOJC |1:5A, CHJjia TOKa B BUTKE TOKHU
I,=1A. PaccTostHre OT IieHTpa BUTKA 110 poBoaa d=20 cm. OnpeaennTe MArHUTHYIO HHIYKIIUIO B ICHTPE BUTKA.
OrtBet: Bo=6,5MKT11.

3ananmue 15. [IpoBoasmuii mI0CKUil KOHTYP, UMEIOMKI GOpMy OKpYKHOCTH paguyca I = 0,05 M omernieH B
OJTHOPOJIHOE€ MAarHUTHOE MOJI€ TaK, YTO JIMHUU MAarHUTHON MHYKIMH T0JIs1 HAPaBJICHbI EPIEHINKYIIPHO
I0cKocTH KoHTypa. Comportusienue KoHTypa R =5 Om. MaruuTHast HHAKIHUs MEeHsieTcs 1o 3akoHy B = ki,
rae k= 0,2 Tu/c. Onpenenure: a) 3.11.C. HHAYKIHMH, BO3ZHUKAIOLIYIO B 9TOM KOHTYpE; 0) CHITy HHAYKIIMOHHOTO
TOKa; B) 3apsJ, KOTOPBIN MPOTEUET 110 KOHTYPY 3a NepBble 5 ceKyH 1 nzmeHenus noins. Oteet: 1,6 MB; 0,3 MA;
1,6 mK1.

3aganme 16. Karymnika HamMmoTaHa MeIHBIM POBOIOM auamerpoM d=0,2 MM ¢ obrieli aauno 1=314 M 1 umeet
uHAYKTHBHOCTH L=0,5 I'H. OnpenenuTts conpoTUBIEHNE KaTyIKH: 1) B 1IN MOCTOSIHHOTO TOKA; 2) B LENH
nepeMeHHoTo Toka ¢ yactoroit v=50 ['. OtBeT: R=160 OM; R=224 Owm.

3ananue 17. B onbite FOHra cTexisiHHAs IUIACTUHKA TOJIIIUHON B 2 CM MOMEIIAETCS Ha ITyTH OJHOTO U3
uHTEpHEePUPYIOIINX JTydeH MePHeHANKYISIPHO Tydy. Ha CKOJIBKO MOTYT OTJIMYATRLCS APYT OT Apyra 3HauCHUS
ITOKa3aTelsl MPEIOMIICHHSI B Pa3IMYHBIX MECTaX IIACTUHKH, YTOOBI M3MEHEHUE PA3HOCTH XO0/1a OT ATOU
HEOIHOPOIHOCTH He mpeBbimano 1 Mmkm? OTBet: A<N=5- 10°°.

3aganue 18. [Iy4ok OGemoro cBera majaeT HOPMaIbHO K TOBEPXHOCTH CTEKISTHHON IIACTUHKHA  TOJIIIMHON
d=0,5 MxM, HaxosImeiics B Bo3myxe. Ilokasarens mpenoMieHns crekiaa N=1,5. B pe3ynprate naTepdhepeHInn
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WHTEHCHBHOCTH HEKOTOPBIX BOJIH, UTHHBI KOTOPBIX JISKAT B Ipeaenax BuauMoro crekrpa (ot 400 mo 700 M),
yYCUIIUBAETCs NpH oTpaxeHuu. Onpeaenute JUIMHb 3THX BoiaH. OtBeT: 0,6 MkM4 0,43 MKM.

3aganme 19. [Inockas BonHa (A=0,5MKM) afaeT HOPMAIBEHO Ha TUadparMy ¢ KpyribIM OTBEPCTHEM JHAMETPOM
1,0 cm. Ha kakoM paccTOSTHHM OT OTBEPCTHS Ha €ro OCH JIOJDKHA HAXOJUTHCS TOUKA HAOIOACHHMS, YTOOBI
oTBepcTHE OTKpbIBaNO: 1) ogHy 300y @penento; 2) ase 30ub1 Openensa? Oteet: 50; 25 M.

3aganue 20. Haiitn HanOoIbIINi TOPSIIOK CIEKTPa IS JKEITON TMHIH HATPUA C IITMHON BOTHBI A=589 HM,
€CIIM IOCTOSsTHHASL TN PaKIIMOHHOMN perieTkd 0=2MkM. CKOJIBKO BCET0 MaKCHMYMOB JaeT 3ta pemerka? [Tos
KaKuM YTJIOM (¢ HaOJIto1aeTes mocieanuii makcumyM? OTBet: 3; 7; 62°.

3aganue 21. /[Ba nonsipruszaropa pacroioKeHbl TaK, YTO YTOJ MEXKIY UX IUIOCKOCTSIMU MPOIMYCKaHUS PaBeH
25°. OnpeieuTh, BO CKOMBKO Pa3 YMEHBIIHTCSA MHTEHCUBHOCTH ECTECTBEHHOTO CBETA HPH IPOXOXKICHUH: 1)
yepe3 o/IvH (TIePBBIiA) TOISIPU3aTOp, 2) yepe3 06a monspuzaropa. KoaddumnueHT normomeHus ceera B
nossipuzatope pasex 0,08. Oteet: 2,17; 2,88.

3aganue 22. YepHoe Teno uMeet temneparypy 3 kK. Ilpn oxnaxkaeHun Tena AIMHA BOJIHBL, MPUXOAIIAsICS HA
MaKCHMYyM H3JIy4aTeJIbHOM CIIOCOOHOCTH, M3MEHMIIAch Ha 8 MKM. J{0 Kakoii TeMrepaTypbl OXJIaHUIOCh TENO?
Otser: 323K.

3aganue 23. Y3Kuil My40K MOHOXPOMAaTHYECKOTO PEHTIT€HOBCKOT0 M3ITyUeHUs MMaJaeT Ha paccenBaloliee
BerecTBo. [Ipy 9TOM [THHA BOJTHBI H3/TyYeHHs, PACCeTHHOro o yriaamu 60° i 120°, oTmuaroTest JIpYyT OT
npyra B 2 paza. Cuurasi, 4TO pacCessHUE MPOUCXOIUT HAa CBOOOHBIX JICKTPOHAX, HAUTH JUTMHY BOJIHBI
najaromero uznydenusa. Oteer: 1,2 nm.

3ananue 24. KpacHas rpanuna ¢otodddexra Il HEKOTOpOro Merayia paBHa 275 um. Haiitu: 1) padoty
BBIX0/Ia DJIEKTPOHA U3 3TOT0 METaIlIa, 2) MAKCUMAJIbHYIO CKOPOCTB 3JIEKTPOHOB, BEIPBIBAEMBIX M3 3TOTO METalja
cBeToM ¢ anuHOH BoiH 180 HM, 3) MakCHMaNbHYIO KHHETHYECKYIO SHEPTHIO 3THUX 31eKTPoHOB. OTBeT: 4,523B;
9,1-10° m/c; 2,389B.

3amanmue 25. DieKTpoH 00MagaeT KuHeTHIeCKOM sHepruei 30 sB. OnpeaenuTs 1eOpOMICBCKYIO JITUHY BOJHBI
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3MEeKTpoHA. BO CKONBKO pa3 M3MEHHTCS 3Ta JJIMHA BOJHBI, €CIM KHHETHYeCKast SHeprus yMeHbIuTcs Ha 20%?
Ortser: 2,2:10n; 1,12.

3aganme 26. [Ipu ABMYKEHNU YaCTUIBI BAOJIBE OCH X CKOPOCTH €€ MOXKET OBITh OTpe/ieieHa ¢ TOYHOCTHIO
(ommbxkoit) 1o 1 cm/c. HalTi HeonpeaeneHHOCTh KOOPAMHATBI, €CIIM YacTHLIeH sBisieTcs: 1) anekTpoH, 2)
npobunka maccoit 0,1r. Oteet: 0,01Mm; 1028w,

3aganue 27. Yactuna HaxoguTcs B 0€CKOHEYHO TITyOOKOH OTHOMEPHOH MOTEHIIMAIHHONH NMes] MUHUMATbHYO
sHepruro. KakoBa BeposTHOCTH 0OHApYKEHHS YacTHUITHI B cpenHelt Tpetn ssmbr? OTBeT: 0,609.

3aganue 28. Onpenenuth JTUHY BOJIHBI, COOTBETCTBYIOIIYIO TpeThel MuHUN cepun bambmepa: 1) B cniextpe
W3Ty4eHUH BoAopoaa, 2) B cmektpe nznyuenus nona renus. Orset: 434um, 1090M.

210p:
3aganue 29. Onpenenure nepuo Molypaciaja U HadalbHy0 aKTUBHOCTh BUCMYyTa ‘g, Bl , ecin

v 1
M3BECTHO, YTO BUCMYT Maccoii M = I r, BeibpacsiBaet 4,58 10" f — wactum 3a 1 cexynay. Bo ckonbKko pa3
W3MEHUTCS aKTUBHOCTH 3a Mecsi? OTBeT: 5 cyTok; 64 pasa.

3ananue 30. SAnpo Gepuinus-7 f-paaroakTuBHO 1Mo cxeme K-3axpara. 3anucarh peakiuto. Kakue yacTuiipl npu
3TOM 00pa30BATHCH?

3ananmne 31. Berauciuts B a.e.M. Maccy sizpa °C , y KOTOpOTO SHEPTHUs CBS3H Ha OJWH HYKJIOH paBHO 6,04
Mb3B. Otset: 10,0135 a.e.m.

3aganue 32. ConHeuHast IOCTOSIHHAS JIJIst 3eMITH (3HEPTHUSI COTHEUHOTO U3ITyUeHHUsI, TAAr0IIero B
eIMHUITy BpEMEHHU Ha AMHUITY TUTOIIAIN B IEPIICHINKYIIIPHOM HarpaBiieHnn) papaa 1370 21>I</C~M2. Omupasich
Ha 3Ty BEJIMYUHY, HAWAUTE, CKOJIBKO IO MAacCe BOJOPOA BHITOPACT €KECEKYHHO BHYTPH COJHIIA, €CIIU
M3BECTHO, YTO UCTOYHUKOM SHEPTUHU COJIHIIA ABJSETCS CHHTE3 YEThIPEX SAep BOAOPOIa C 00pa3oBaHUEM sapa
renmusi-4. Oreet: 630 MiH.T/C.

OIIK-1.3

Monenupyet MPOLECCHI
(YHKIIMOHUPOBAHUS CHCTEM

IIpumepHBIii IepevyeHb BONPOCOB M 3aJaHUI1 110 J1a00paTOpHBIM padoTam
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MMPOMBIIIJIICHHOI'O TpaHCIIOpTa
JUIA peUICHUA KOHKPCTHBIX
HWHXKCHCPHBIX 3a/1a4

Ne 1 «lIpumeHeHne 3aKOHOB COXPaHEHUS s OMIPEEIICHUS] CKOPOCTH TIOJIeTa My

1.

o o

[IpuBenuTe npuMepsl CUIL, TAIOLIUX Pa3HbIE BUIBI MOTEHIIHATBHOM sHeprun. Kakne u3 HUX NpUCYTCTBYIOT B
maHHOW pabore? WM300pasure cxeMy OKCHEpUMEHTANFHOW YCTAaHOBKM M yKa)KHTE HA HEH CHIIbL,
JEMCTBYIOLINE Ha BCE TEJa, BXOIAIINE B CUCTEMY, B KaXKAbIii MOMEHT BPEMEHHU.

Kaxue Be1nunHbI UMENU KUHETUYECKas U MOTeHIUaIbHAas SJHEPT U CUCTEMBI «ITYJIA+MasTHUK» B Pa3IMIHbIE
MOMeHTSHI onbITa? IIpeacTaBpTe cxeMy N3MEHEHUS] KWHETHYECKONW W OTEHIIMAIbHON SHEPTUN CUCTEMBI.
Jns KakuX MOMEHTOB BPEMEHH B [OaHHOM JKCIHEPUMEHTE MOXKHO IPHUMEHSTh 3aKOH COXPaHEHHS
MEXaHUYECKOW SHEPTHH, a ISl KaKuX Hesb3sl U mouemy? Cxema.

J1 KakiX MOMEHTOB BPEMEHH B JAHHOM 3KCIIEPUMEHTE MOKHO IPUMEHSTH 3aKOH COXPaHEHUs UMITYJIbCca, a
JUISL KAKUX Henb3s U noueMy? Cxema

Hcnonb3yst 3aK0oHBI COXpaHEeHUs MOTyyrTe GOpMYITy JUIsl pacueTa CKOPOCTH IoJieTa MyJy B TaHHOH pabore.
Kak mnpousBomutcst 006paboTka SKCHEpUMEHTANBHBIX JaHHBIX B JaHHOW pabore. Kak ompenensiercs
JOBEPUTEIIbHBIA MHTEPBAJI CKOPOCTH U CPEIHSS KBaIPaTHUECKasl MOTPEIIHOCTD OTKIOHEHUSI MasgTHUKA?

Ne 4 <<I/ICCJ'IC,I[0BaHI/IC BparaTeJibHOro ABMXXCHHUA TBEPAOI'O TCJIa BOKPYT HeHOI{BH)KHOﬁ ocm»

1.

Lo

KaxoB xapaktep 3aBUCMMOCTH MOMEHTA WHEPLHH OT PACCTOSHUSA, HA KOTOPOM HAXOAHUTCA TEJNO OT OCH
Bpamenus? B nannoii pabote. [loctpoiite rpaduk 310l 3aBUCHMOCTH.
Kak skcnepuMeHTanbHO onpeaessieTcsi MOMEHT MHEPLIMH Tella B JaHHOU 1abopaTopHoil padorte?
Kakne 3akoHBI coXpaHEHHs MPUMEHSIOTCS JJIs BbIBOJIa pacueTHBIX (opmyn? [lomyuure opmyny s
pacdera MOMEHTa HHEPLIUY MasTHHKA.
KaxoBa 3aBUCHMOCTB yTII0BOTO YCKOPEHMSI T€NIa OT MOMEHTA IPUIIOKEHHBIX K HEMY CHUJI U MOMEHTa HHEPLIUU
tena? [MoctpoiiTe rpaduk TaHHON 3aBUCHMOCTH

Kak na mMastHuke OOepOeka MOTyT OBITh OTpEJeNIeHbl YIIIOBOE YCKOPEHUE, MOMEHT JICHCTBYIONIMX CHII U
MOMEHT UHEPLUU?
Kak B nanHOl paboTe pacCUUTHIBAETCS MOTPEIIHOCTD ONpPEJIeICHIsI MOMEHTa MHEPIIUU Tella OTHOCUTEIBHO
MIPOWM3BOJIBHON OCH BpAIEHUS?
[MponemoHCTpHpYiiTe BO3MOXKHOCTH TpuMeHeHHs cpeabl Microsoft Excel (wnim apyroit cpeabr) mis
00pabOTKH SKCIIEPUMEHTAJILHBIX JAHHBIX.
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Ne 5 «Omnpenenenne XxapakTepUCTHK 3aTYXArOIMUX KojdeOaHui PH3NIeCKOTO MasTHUKa»

1.

wmn

o

[louemy konebaHusi MasTHHKa B JaHHOW paboTe OynyT 3aTyXarollUMH, AaXe NPU BHIKIIOYCHHOM
3JEKTPOMAarHuTe?

3anumuTe ypaBHEHHS 3aTyXalONIUX U HE3aTyXaroINX KojeOaHni, CpaBHUTE HX.

Kak ammmuTyza 3aTyxalomux Koine0aHni 3aBUCUT OT BPEMEHH U OT Yuciia KoieOaHui?

KaxoB ¢usndecknil CMBICT BETMYHH MTPUMEHUTENBHO K JaHHOW paboTe: HavanbHAs aMILUTATY 1A KOJIeOaHMiA,
HavanpHas (aza KoneOaHWil, KpyroBas 4acToTa KOJIeOaHHUH, TIepro KolebaHni, KO3 PUIMEHT 3aTyXaHus,
BpeMsi peaKcaluy, Jorapu@MUIecKuil IeKpeMeHT 3aTyXaHus, T00poTHOCTh. Kak OHM MEHSIOTCSl C pOCTOM
u?

Kak MeHSIOTCS XapaKTepUCTUKH 3aTyXaloUIMX KOJeOaHWH HadalbHAs aMIUIMTYAa KoyeOaHWH, HadairbHAas
¢daza komebaHuWil, Kpyropas yactoTta KoieOaHWi, meproxa KojeOaHwid, KO3 UIMEHT 3aTyXxaHus, BpeMs
penakcanuu, JorapuGMUIecKuil IEKpeMEeHT 3aTyXaHusl, JOOPOTHOCTh €CJIM OJMH M3 MapaMeTpoB JaHHOTO
¢busuyeckoro mastauka: | , m, L, K yBenmuuurcs (1160 yMEHBIINTCS) MPpH (DUKCHPOBAHHBIX 3HAYCHHUSAX
ocTaBIIUXcA?

st wero, B jaHHOH pabote, rpaduku CTPOST B ToTapu(MUUECKOM MaciiTade?

[TponeMoHCTpHPYiiTE BO3MOXKHOCTh TNpHMeHeHus cpeabl Microsoft Excel (wnmm apyroit cpembr) st
00pabOoTKM SKCIIEPUMEHTAIBHBIX JTaHHBIX.

Ne 11 «M3yueHne cTaTUCTHYECKUX 3aKOHOMEPHOCTEN»

1.

w

KakoBo pacnpenenenue apoOu mo sueiikam Ha focke lamprona? Kakoe pacnpezaeneHue aHaJIOTHYHO
naHHoMy B MKT?

KakoBo pacmpenencHue >I€KTPOHOB M0 MOIYJIIO CKOPOCTH B JTaHHOW pabote? UTO MPOUCXOMUT TpH
W3MEHEHUH HaNPsDKCHUS Hakana?

Kakue craTrcTHueckue MeToAbl IPUMEHSIOTCS B TaHHOM pabore?

[IpoaeMOHCTpHUPYiiTE BO3MOXKHOCTH TpUMeHeHust cpenbl Microsoft Excel (wim nmpyroit cpempr) st
00pabOTKH IKCIIEPUMEHTATLHBIX JTAHHBIX.
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Ne 14 «Omnpenenenwne mokaszarels aquadaTsl MeTomoM Kiemana u Jezopmay

A

OOBsICHATE X0 IKCIIEPUMEHTA U PE3yNIbTATH pacyeTa.

HazoBure npomecchl, IpOUCXOISIINE ¢ Ta30M, B X0JIe IKCIIEPUMEHTa | N300pa3uTe nX rpadudeck.
3anumunTe ypaBHEHUS IS BBIBOAA (POPMYJIIBI [TOKa3aTens aauadaTsl.

[TponeMOHCTpHUPYiiTE BO3MOKHOCTh TpUMeHeHust cpeabl Microsoft Excel (wim mpyroit cpempr) mist
00pabOTKH IKCIIEPUMEHTAIBHBIX JaHHBIX.

Kak B manHO# paboTe MUHUMHU3UPYETCSI MOTPEIIHOCTh 3KCIIEPUMEHTAIBHBIX TAHHBIX ?

Ne 21 «MccnenoBanue 3J1€KTPOCTATUYECKOTO OIS C MOMOIIIBIO 30Ha

1.

2.

Uro Takoe HampsHKEHHOCTh 3nekTpuyeckoro monsi? Kak rpadudeckd npeacTaBUTh pacHpeacieHue
HaNPSHKEHHOCTH B Pa3HBIX TOUKAX AJIEKTPUIECKOTO IMOJI B JaHHOW padoTe?

Uro Takoe MOTEHIMAN dieKTpocTatudeckoro mnomsa? Kak rpadudecku mNpeacTaBuTh paclpesesieHue
MOTEHIIMANA B PA3HBIX TOYKaX 3JIEKTPUUECKOro MOJIsl B JaHHOK padore?

Uemy paBHa paboTa Mo MepeMeIeHHIO 3apsiia BIOJIb SKBUITOTEHIINATHHON TOBEPXHOCTH U 110 3aMKHYTOMY
KOHTYpY, OTPaHUYEHHOMY y4YacTKaMHU CHJIOBBIX M JKBHIIOTCHIMAJbHBIX JIMHUI? Bpruuciure pabory mo
MEPEMEILEHHIO 3apsia M0 3aJaHHOW TPAeKTOPHHU.

Kak wu3MeHuTCS KapTHMHAa CHJIOBBIX W SKBUIOTCHLUMAJIbHBIX JHHUH NpU yBEIMYCHUU (YMEHBLICHUH)
HaIpPsHKEHHOCTH MEXKAY dJEKTpogaMu?

Ne 24 «Pacmupenue npezaena n3MepeHus aMIepMeTpa IIOCTOSIHHOI'O TOKa»

1.

2.

Ao

KakoB mpuHUOMI ~ AEWCTBHA  DJIEKTPOM3MEPUTENBHBIX ~ HPUOOPOB  MAarHUTORJEKTPHUUECKOTO  H
3NEKTPOMAarHUTHOTO THIIA, TPUMEHSIEMBI B TaHHOU padote?

Uro  Ha3pIBalOT TOKOM  IIOJHOTO  OTKJIOHEHMS W HAalpsDKEHUEM  TOJHOTO  OTKJIOHEHUS
3JIEKTPOU3MEPHUTEIBHOT0 prudopa’?

Kakum 00pa3oM BKIIIOYAIOT aMIEPMETP W BOJBTMETP B DJEKTPHUECKYIO LEMb TSI M3MEPEHHsS TOKa U
HanpspkeHus? [IpoeMoHCTpUPYHTE HABBIKY BKIIFOUEHHS 3THX MPUOOPOB B AIIEKTPHUUECKYIO IIETIb.

UYro Takoe mryHT? 14 4ero u kak oH ucnoassyetcs? [IpogeMoHCTpupyHTe HCITOIBb30BaHUE IITYHTA.

Uro Ttakoe nobaBouHoe comportuBieHne? Jlius yero m kak oHO ucnois3yercsa? llpomemoHCTpHpyiiTe




Kon unaukaropa

I/IH)II/IKaTop JOCTHKCHUS
KOMIICTCHIINH

O1eHoYHBIC CPeICTBa

HCIIOJIb30BaHKE T00ABOYHOTO COMPOTUBIICHUSL.

ITpogeMOHCTpUpPYHTE BO3MOXKHOCTH TpuMeHeHHus cpeasl Microsoft Excel (umm apyroit cpemsl) st
00pabOTKH 3KCIIEPUMEHTAIBHBIX JaHHBIX.

Kaxk B maHHO#H pab0Te MUHUMU3UPYETCS TOTPEIIHOCTD IKCIIEPUMEHTATBHBIX JaHHBIX ?

Ne 28 «Onpenenenne MHAYKTUBHOCTH KATYIIKA X MATHUTHON MPOHUIIAEMOCTH (hepPOMarHUTHOTO TEIa»

1.

2.

Kakue npubops! npruMeHsUIICh B AaHHOU paboTe 11l ONpeAesus apaMeTpoB NOCTOSHHOTO U IEPEMEHHOTO
TOKa?

[onyunte dopmyny A pacdeTa MOJHOTO CONPOTHBICHUS LEMH MEPEMEHHOTO TOKa, MCIOJIb3yeMOH B
JaHHOW paboTe (MU MPeCTaBICHHON NPEenoaaBaTeNieM).

Kak ompenensinacs MHIYKTHBHOCTS KaTyIIKH B JaHHOH padore? KakuM erre crmoco6oM MOXKHO OTIPEAeITUTh
WHAYKTUBHOCTb?

[TpoaeMoHCTpUPYiiTE BO3MOXKHOCTh TpuMeHeHHs cpeabl Microsoft Excel (wnm apyroit cpembr) st
00pabOTKH SKCIIEPUMEHTAIBHBIX JAHHBIX.

Ne 32 «Omnpenenenue paguyca KpUBU3HBI JIUH3BI U [TOJIOCH IPOIYCKAHUS CBETO(MIBTPA C IIOMOILBIO KOJIEL]

Hrerorona»

1. Kak o0OBsAcHseTCS nmosABiIeHne Koierl HproTona?

2. Tomyuute popmyibl IS pacueTa parnyCcoB TEMHBIX M CBETIIBIX Kouiell HpioToHa.

3. Tonyuute hopmyiy s ONpeeIeHUs paguyca KPUBU3HbI JIMH3bI.

4. Kak B nanHO# pab0oTe MUHUMH3HPYETCS TIOTPEITHOCTh SKCIIEPUMEHTAIBHBIX JaHHBIX ?

Ne 34 «Onpenenenue JUIMHBI CBETOBOM BOJIHBI M XapaKTEPUCTUK JU(PPAKIIMOHHON PELISTKI

=

KakoBbI mapameTpbl ¥ XapakTepUCTHKH AHU(QPAKIIMOHHONW PENIeTKH, IPUMEHSIEMOH B dKCTIepUMEHTE?
[onmyunre Qopmyny Al ompeneneHus] UIMHBI CBETOBOM BOJHBI NpH Judpakiuyd Ha AUGPAKIMOHHOM
pEILIeTKE.

KakoBo npakruueckoe npuMeHeHne JU(QPaKIIMOHHBIX PEIETOK?
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4.

Kak B nanHo# paboTe MUHIMH3HPYETCS TIOTPEITHOCTh SKCIIEPUMEHTATBHBIX JAHHBIX ?

Ne 35 «Ompenenenrie KOHIIEHTPAITAN PACTBOPOB caxapa M IMMOCTOSTHHOW BPAITICHS

il A

Ha ocHoBe kakoro sBIE€HHUS ONPEEIAEeTCS KOHIIEHTPALKs pacTBOpa caxapa B JAHHOM SKCIIEpUMEHTE?
[TosicHuTe ycTpoCcTBO M MpUHIMT AeKCcTBUS pu3Mbl Hukomnst

ITosicHUTE YCTPOMCTBO M MIPUHLIUII IEHCTBHSI IIOJIYTEHEBOIO CaxapuMeTpa

Kak B manHol paboTe MUHUMHU3UPYETCS IOTPELIHOCTH 3KCIIEPUMEHTAIBHBIX TaHHBIX ?

Ne 36 «CHsiTHE BOMBTaMITEPHBIX XapaKTEPUCTUK (POTORIIEMEHTA U OIIPE/IEIICHNE eT0 YyBCTBUTEIBHOCTI

IS A

[Ipoananu3upyiite Noay4YeHHbIE B JabopaTopHoit padote BAX

Kak onpenensercs nocrosnHas [Inanka B JTaHHOM SKciepuMeHTe?

Kak B ganHOl paboTe MUHUMHU3UPYETCS MOTPELIHOCTD 3KCIIEPUMEHTAIBHBIX TaHHBIX ?

Kak B manHol paboTe pacCUUTHIBACTCS MOTPEUTHOCTD OIpe/ieNieHnst HocTossHHOM [Tnanka?
[MponeMoHCTpHUPYiiTE BO3MOXKHOCTh TNpHMeHeHHs cpeabl Microsoft Excel (wnim apyroit cpembr) st
00pabOTKH SKCIIEPUMEHTAILHBIX JAHHBIX.

Ne 41 «MccnenoBanue Bo30YKIACHHUS aTOMOB Ta3a»

N =

OOBsicHUTE IPUHLUI OTIpe/IesIeH s BO30YKICHHBIX COCTOSIHUI aTOMOB ra3a B SKCIIEpUMEHTE?

[osicHuTe npuHIMIT paOOTHI SIEKTPOHHOH JIAMITBI

B kakoM jamarna3oHe 3JIEeKTPOMArHUTHBIX BOJIH JIGKHT M3NTyUeHHE BO30YKJCHHBIX aTOMOB MapoOB PTYTH H
ouemy?

Kak B 1anHOM 3KcniepuMeHTe ompeaensercs 001acTh JOKAIN3AUH 3JIEKTPOHA U KaK MOJyYeHHBIE TaHHbIE
COTJIACYIOTCSI C TEOPETHYECKUMHU MPEITOCHIIKAMH?

Ne 42 «OnpeneneHue riIaBHbIX KBAHTOBBIX YUCEJ BO30YKICHHBIX COCTOSHUI aTOMa BOJIOPOIa»

1.

IlosicauTe YCTpOfICTBO W IPUHIAIL pa60TBI CIICKTPOCKOIIAa, UCITOJIL3YyEMOTI'O B I[aHHOﬁ pa60Te
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2. Tlomyuure Qopmyiy i ONPENCTHHUS TJIABHBIX KBAHTOBBIX YHCET BO30YXKICHHBIX COCTOSHHN aTroma
BOJIOPOJIa M IPYTHX BOJAOPOAONOI0OHBIX aTOMOB

3. Yto Ha3pIBaETCSA rPpayHpPOBOYHBIM rpaduKom?

4. TIpomeMOHCTpUpPYHTE BO3MOKHOCTH mpuMeHeHust cpeabl Microsoft Excel (wmm npyroit cpempr) s
00pabOTKH 3KCIIEPUMEHTAIBHBIX JTaHHBIX

Ne 51 «H3yuenue 3akoHOMepHOCTEHN a-pacriaja

Yro Takoe aKTHUBHOCTbH PAJIMOAKTHBHOTO SJIEMEHTA, €€ BEIYMCICHUE U €ANHHIIBI H3MEPEHHUSI.

B uem coctour 3akon ['eitrepa - Herrona?

Kax o1ieHUTh HEPTHIO 0 - YACTUIIHI?

YcrpoiictBo u mpuHIHI padoThl cueTunka [ elirepa-Mroimiepa.

[MponeMoHCTpHpYiiTe BO3MOXKHOCTh TpuMeHeHHs cpeabl Microsoft Excel (wnm apyroit cpeabl) mis
00pabOTKH 3KCIIEPUMEHTAIBHBIX JTaHHBIX

arwbnE

Ne 53 «Omnpenenenne MakCUMaabHOM SHEPTHH [-UacTUI M WACHTH(PHUKALIUS PaIHOaKTUBHBIX MIPENapaToBy

1. Kaxkue u3zBecTHBI pPa3HOBHAHOCTH OeTa-pacniama? Kakas n3 HUX UCCIIEIyeTCs] B JAHHOM DKCIIEPUMEHTE?

2. B Kaxkux auamna3oHax HaXOMISTCS TIEPHOJIbI OIypaciiaaa ¥ SHEPTuu OeTa- pacmajaa IpUpPOIHBIX
PagIuOHYKIUIOB?

3. KaxkoBbI 0CHOBHEIE 0COOEHHOCTH B3aUMOIEHCTBUA O0€Ta-4acTHUIL C BEIIECTBOM?

4. TIpomeMOHCTpUPYHTE BO3MOXKHOCTH puMeHeHus cpeapl Microsoft Excel (wmu npyroii cpebr) st
00pabOTKH 3KCIIEPUMEHTAIBHBIX JJAHHBIX




0) Iopsinoxk npoBeaeHNs MPOMEKYTOUHON aTTeCTAMM, MOKA3ATEH U KPUTEPUH OLIEHUBAHUS

[TpomexxyTo4Hast aTTeCTalusl [0 JUCHUITHHE «DHU3NKa» BKIIOYAET TEOPETHUECKHIE BOIIPOCHI,
MO3BOJISIONIHE OLICHUTH YPOBEHb YCBOCHUS 00YYAIOIIMMUCS 3HAHWH, U TPAKTHYECKUE 3aTaHus,
BBISBIISIIOIINE CTETIEHb CPOPMUPOBAHHOCTH YMEHUH U BIIaACHUH, MPOBOAUTCS B hopMe 3aueTa (4 cemecTp)
u B popMme 3k3ameHa (3 cemecTp).

3auer 06y‘IaIOHII/ICCH MOJIy4aroT B PE3YJIbTATC BLIIIOJHCHUA BCEX BUAOB pa60T, npeaAyCMOTPCHHLBIX BO 2
CEMECTPE U3YUCHUS JIaHHOM TUCIUILINHEL. B Cliy4dac HEBBIITOJIHCHHS, 3aUCT IIPOBOAUTC B (];)opMe
C06CCC,I[0BaHI/I$I 110 BOIIpOCaM COTJIACHO IMEPEYHIO BOIIPOCOB K 3a4CTY.

Ilokazamenu u Kpumepuu ouenueanus zauema:

- Ha OIICHKY «3a4TEHO) 00yYaroIuiics AeMOHCTPUPYET YPOBEHb, HE HUXKE TIOPOTOBOTO,
c(hOpMHUPOBAHHOCTH KOMIIETCHLIUH: B X0/1€ KOHTPOJIBHBIX MEPOIIPUATHI MOTYT JIOMYCKATHCS OLINOKH,
MOYKET MPOSIBISATHCS OTCYTCTBHE OTACIBHBIX 3HAHWH, YMEHHUH, HABBIKOB, 00YYaIOLIHICS MOTYT
UCTIBITHIBACT 3HAYUTENIbHBIE 3aTPYIHEHNS IPH ONIEPUPOBAHNH 3HAHUSAMHU U YMEHHUSIMHU IIPH UX NIEPEHOCE Ha
HOBBIE CUTYallHU.

- Ha OIICHKY «HE 3a4TEHO» 00YyJarOIUICs HE MOXKET IMOKa3aTh 3HAHHS HAa MOPOTOBOM YPOBEHb
c(OPMHUPOBAHHOCTH KOMIICTEHIIU, T.€. 00YYAIOIIUIICs HE MOKa3bIBACT 3HAHWE OCHOBHOT'O MaTepHalia B
o0BbeMe, He0OXOMMOM JIJIs MMPEACTOSIIEH MPOPECCUOHATLHON ACITESILHOCTH; HE CIIOCO0EH
apryMEHTHPOBAHHO U TIOCJICAOBATEIBHO H3JIaraTh, IOMYyCKaeT IpyOble OIMOKK B OTBETAX; HE MOXKET
IMOKa3aTb MHTCJUICKTYAJIbHBIC HABBIKH PCUHICHHA MPOCTLIX 3aJa4. HE NOATBECPKAACT OCBOCHUEC
KOMIIETEHLIUN, TPETyCMOTPEHHBIX TPOrPaAMMOHM.

DK3aMeH 110 IaHHOW AMCIUIUIMHE POBOIUTCS B YCTHOH (OpPME 10 SK3aMEHAIIMOHHBIM OUJIeTaM, KaXK bl
13 KOTOPBIX BKJIFOYAET 2 TEOPETUIECKUX BOMPOCA M OJHO MPAKTUIECKOE 3aaHue (3a/1a4y).

Hoxazamenu u Kpumepuu oueHu6anus IK3amena:

— Ha OLIEHKY «OTJHYHO» (5 06aJIoB) — 00YYAIOUIHIACS IEMOHCTPUPYET BHICOKUN YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIINH, BCECTOPOHHEE, CUCTEMAaTHUECKOE U INTyOOKOe 3HaHHe yueOHOTro
MaTepHaia, CBOOOIHO BBINOJIHSAET IPAKTUUECKUE 3aJaHNs1, CBOOOIHO ONEpUpyeT 3HAHUSAMH, YMEHUSIMH,
IIPUMEHSET UX B CUTyaLUAX ITOBBIIIEHHON CI0OXHOCTH.

— Ha OIICHKY «X0opomIo» (4 6ayia) — 00y4aroIIUiACs TEMOHCTPUPYET CPEIHUN YPOBCHb
C(l)OpMI/IpOBaHHOCTI/I KOMHeTeHHI/Iﬁl OCHOBHBIC 3HaHHWA, YMCHHA OCBOCHbBI, HO IOITYCKArOTCsA
HE3HAYUTEIIbHBIC OMHOKH, HETOYHOCTH, 3aTPYAHEHHUS TIPY AaHAJTUTUYECKUX OTEPaIHsIX, EPEeHOCEe 3HAHUI
u YMGHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYyallUH.

— Ha OLICHKY «YA0BJIETBOPUTEJIbHO» (3 Oayia) — 00ydaromuics: JeMOHCTPUPYET MOPOTOBBI YPOBEHb
c(OpMHUPOBAHHOCTH KOMITETCHITHIA: B X0/I€¢ KOHTPOJIBHBIX MEPOTIPHUATHI JOMYCKAIOTCS OIUOKH,
NPOSIBIISIETCS OTCYTCTBHE OTACIBHBIX 3HAHUH, YMEHHUI, HABBIKOB, 00YYaIOIIUICS NCTIBITHIBAET
3HAYUTENbHBIC 3aTPYAHECHUS IPU OTIEPUPOBAHIY 3HAHMSAMHU ¥ YMEHUSAMH IIPH UX MIEPEHOCE HAa HOBHIE
CUTYaIUH.

— Ha OIICHKY «HEYAOBJIETBOPUTEILHO)» (2 0aia) — o0ydaromuiics JeMOHCTpUpYeET 3HaHus He 60s1ee 20%
TEOPETHUYECKOTO MaTepHaa, JOIMyCKAeT CyIIECTBEHHBIE OIIMOKH, HE MOXKET TI0Ka3aTh HHTEIUICKTYaTbHbIS
HABBIKYU PEIICHUS MPOCTHIX 3a]1ad.



— Ha OIICHKY «HEYAOBJIETBOPUTEILHO» (1 Oaynt) — o0yJaromuiics He MOXKET ITOKa3aTh 3HAHUS Ha YPOBHE
BOCITPOU3BE/ICHUS U OOBSICHEHUSI MHPOPMAIUH, HE MOXKET MTOKA3aTh HHTEIUICKTYaIbHbIC HABBIKH PEIICHUS
MPOCTHIX 3a/1a4.



