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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2022 - 2023
y4eOHOM roy Ha 3acenanuu kadeapelr DOu3uku

[Ipotokom ot 20 r. Ne

3aB. kadenpoii M.E.XpKmec

Pabouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusarnuu B 2023 - 2024
yueOHOM rofy Ha 3aceqaHuu Kadeapel DOHUIUKU

[Ipotokom ot 20 r. Ne

3aB. kadeapoii M.B.KPKYJII/IC

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanuzauuu B 2024 - 2025
y4eOHOM rofy Ha 3aceqanuu Kadeapelr DOHU3UKU

[Iporokomn ot 20 1. Ne

3aB. kadeapoii M.B.XpKmec

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

[Iporokom ot 20 1. Ne

3aB. kadeapoi M.B.XpKmec

Pabouas mporpamma nepecMoTpeHa, 00cyxIeHa u ogo0pena uist peam3anun B 2026 - 2027
yueOHOM roy Ha 3acefaHuu kadeapsl DU3HKU

IIporokomor 20 . Ne
3aB. kadenpoit M.B. Apkynuc




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[TomyyeHue CTyAeHTaMH OCHOBOIOJATarOIIMX IPEJICTaBICHUH O (yHAAMEHTaJIbHOM
CTPOCHUU MaTepuu M (PU3MUECKUX MPHUHIUIAX, JIEKAIMX B OCHOBE COBPEMEHHOM
€CTeCTBEHHOHAY4YHOH  KapTWHBI MHpa; (OPMHUPOBAHHUE Yy CTYJEHTOB COBPEMEHHOIO
€CTeCTBEHHO-HAYYHOTO MHPOBO33PEHHUS; PA3BUTHE HAYYHOTO MBIIUICHUS M paclIdpeHue
HaY4YHO-TEXHMUYECKOI'0 Kpyro3opa; OBJIJICHUE OCHOBHBIMM (U3MYECKHMHU KaTEroOpHUsMHU,
HNOHATUAMH M (QYHAAMEHTATbHBIMU (DU3NYECKUMHU 3aKOHAMHM; IIOJyYE€HUE NPEACTaBICHUN O
(GyHAaMEHTaIbHBIX KOHLENLHUAX COBPEMEHHOI0 €CTECTBO3HAHNUS KaK pe3yJIbTaTa UCTOPUUECKOTO
npoliecca; OBJaJIeHUEe NMPHEMaMH M METOJAaMH PEIICHHS KOHKPETHBIX 33734 M3 Pa3IMyHbIX
obnacteil (U3MKH, YMEHHUS BBIIEIUTh KOHKPETHOE (hPU3MUECKOE COAEp)KaHHE B NPHUKIATHBIX
3amadax Oyaymiell mpodeccHoHaNbHON AesITenbHOCTH; (POPMHPOBAHHWE HABBIKOB MPOBEICHUS
(GU3NYEeCKOro HSKCIEPUMEHTa, I03BOJIAIOLUIMX UM BIOCIEICTBUM OBJIQZETh KOMIUIEKCOM
kommnereHmii, npexycMorpeHHbpx @I'OC BO no nanpasienuto noaroroBku 21.05.04 «"opuoe
Tesoy.

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

Jucrumirna Ou3nka BXOIUT B 0053aTENbyI0 YacTh Y4€OHOTO TIaHa 00pa30BaTeIbHOM
IPOTPaMMBI.

Jins  w3ydeHWs ~ TUCHMIUIMHBI ~ HEoOXoauMbl  3HaHUs  (YMEHHUS,  BIAJICHHSA),
c(OpMHUPOBAHHBIC B PE3Y/IbTATE U3YUCHHS JUCITUTUTUH/ IPAKTUK:

Huctmmumna «@usuka» 0a3upyercss HAa  eCTECTBEHHOHAYYHBIX  JUCHUIUIMHAX:
MareMaTuka, Gu3HnKa, XUMuUs B 00bEME CpeAHEH MIKOJIBL.

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

ConpoTHBIIEHHE MaTEpHAIOB

[TpuknaagHas MexaHuKa

DNEeKTPOTEXHHUKA

[ToxroToBka K caaue u caaya rocyAapCTBEHHOTO IK3aMeHa

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS1) ¥ IJIAHUPYeEMble Pe3yJIbTAThl 00yueHust

B pesynpraTe OCBOEHMSI JUCHMIUIMHBI (MOayis) «Du3uka» o0ydaromuiicss TOJKeH
001aaTh CIeAYIOIUMU KOMIETEHIMSMMU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKXCHHUA KOMIICTCHIIMH

OIIK-1 CrocoGeH pemaTh HWHXEHEPHBIE 33Ja4d B MNPOPECCHOHAIBHON JEATEIBHOCTH C
MCII0JIb30BAaHUEM METOJI0B €CTECTBEHHBIX HayK, MATEMaTUUECKOI O aHAJIN3a U MOJEITUPOBAHUS

OIlIK-1.1 Bnageer HaBblkaMU HCIIOJIB30BAHMSI COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUM  JUIs  TOBBIICHUS  KBATU(UKAIMU  TPOodecCHOHATHHON
JeSITeNIbHOCTH

OIIK-1.2 [Ipumensier MareMaTH4eCKME M €CTECTBEHHOHAYYHbBIE 3HAaHUSA B
pohecCHOHATbHON IESITETbHOCTH

OIIK-1.3 Monenupyer mnporecchl (PYHKIHOHHUPOBAHUS CHUCTEM MPOMBIIIJIEHHOTO
TPAHCIIOPTA JUIsl PEIIEHUS] KOHKPETHBIX MHKEHEPHBIX 3a1a4




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO6mmas Tpya0eMKOCTh AUCIUIUTMHBI cocTaBisieT 10 3adyeTHpix equnun; 360 akama. 4acoB, B TOM

YUCJIC:

— KoHTakTHas padorta — 180,9 akan. yacos:
—ayaurtopHas — 175 akaj. 4acos;

— BHeayuTopHas — 5,9 akaJ1. 4acos;

— caMocTosTenbHas pabora — 143,4 akan. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTeCcTaluu - 3a4€T, 9K3aMCH

pecypcos.

AynutopHast g
o | xouTaxTHas pabora E E ®dopma TeKyIero
Pasyen/ Tema % (B akaz. yacax) E = Bun 5 KOHTPOJISI Kox
R —— : & O | cAMOCTOSTENBHO |  YONEBAEMOCTH M | 0o o
@) g £ paboTs MIPOMEXKYTOYHOM
Tlex. mab. | mpaxr. zZ arTecTalyy
3aH. 3aH. QO &
1. dusnueckue OCHOBBI
MEXaHUKH
MOJTOTOBKA K
MPAKTHIECKOMY
3aHATHIO;
BBITIOJTHEHNE
TPAKTUIECKUX
11 Kunemarnka pabot (U3); fpoBepKa
WHIUBHIYaTbHBIX
MOCTYNaTEIbHOTO " 2 4 5 | camocrosiTensHoOe sanau:
BPAIIATETbHOTO IBIKEHUS myq;ig; z:sgﬂon cemmmap Ne 1;
JUTEPATYPHl B TOM
quCIie
JNIEKTPOHHBIX
pecypcoB.
1 MOATOTOBKA K
nabopaTopHOMY,
CEeMUHAPCKOMY U
MPaKTHIECKOMY
3aHSTHIO, npoBepKa
BBITIOJTHEHUE MHIUBHIYaIbHBIX
1.2 Junamuka MIPaKTHYECKUX 3ajad;
MOCTYNaTEIbHOTO u 2 2/11 4 5 pabdot (M3); 3aruTa
BPAIIaTeIbHOTO IBIKCHUS caMoCTOsTeTbHOE |  JTadOopaTOPHBIX
u3yueHHe y4eOHOH pabot Ne 4;
1 HayYHOU cemuHap Ne 2;
JIMTEPATYpPBI B TOM
quce
DJIEKTPOHHBIX




IoATrOTOBKA K

nabopaTopHOMY,
CEMHHApPCKOMY U
PAKTHIECKOMY
3aHATHIO; poBepKa
BBITIOJTHEHNE MHIUBHAYaIbHBIX
1.3 3akoHBI COXpaHEHHUS B 1P aKTquCKm.( sanad,
MOXAHHKe 4 pabot (M13); samuTa
camocrosiTenbHOe | mabopaTopHoOi
u3zyueHue yueOHoi|  pabGotsr Ne 1;
Y HAYYHOU cemuHap Ne 3;
JIUTEPATypPhl B TOM
qrcie
3JIEKTPOHHBIX
pecypcoB.
MOATOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
MPaKTUYECKOMY
3aHATHIO; IIpoBepKa
BBINOJIHEHNE WHUBUAYaJIbHBIX
14 MexaecKie MIPAaKTHIECKUX 3aad;
KoJieOaHUs ¥ BOJTHBI 4 paor (M13); salura
caMocCTOsITeIbHOE |  TabopaTOPHBIX
u3ydeHue yueOHoi| pabot Ne 5, 7;
U Hay4yHOH cemunap Ne 4;
JUTEPATyPHl B TOM
qiucie
JIIEKTPOHHBIX
pecypcoB.
MOJITOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY U
PAKTHIECKOMY IpoBepKa
3aHATHIO; WUHUBUYaTbHBIX
BBITIOJTHEHNE 3ajad;
MPaKTHYECKUX OTYET O
1.5 PensituBucTckas
MeXAHIKA 2 pabot (M/3); BBITIONHCHUH
CaMOCTOSITETIbHOE BUPTYaJbHOM
u3ydeHune yueOHol| mabopaTopHBIX
U Hay4yHOH pabotsr Ne 1,
muTepaTypsl B Tom| cemuHap Ne 5;
qrcnie
JNEKTPOHHBIX
pecypcoB.
Wroro no pazneny 12 | &/11 16 32

2. Cratuctnyeckas (u3uKa H

TCPMOJUHAMHUKA




MOATOTOBKA K
nabopaTopHOMY,
CEeMUHAPCKOMY U
PAKTHIECKOMY
3aHSTHIO, npoBepKa
BBITIOJTHEHNE MHIUBHAYaIbHBIX
MIPAKTHIECKUX 3aad;
é Iimm Cramneirieckas 220 | 2141 | 10 | paGor (MI3); samuTa
camocrosiTenbHOe | mabopaTopHoOi
u3ydeHue yueOHoi| pabotsr Ne 11;
Y HAYYHOU cemuHap Ne 6;
JIUTEPATypPhl B TOM
qrcie
ANEKTPOHHBIX
pecypcoB.
MOATOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
MPAKTHIECKOMY
3aHATHIO; IIpoBepKa
BBITIOJTHEHUE WHUBUAYaJIbHBIX
MIPAaKTHIECKUX 3aad;
2.2 TepMouHaMuKa 221 4,21 10 pabor (M/13); 3amuTa
camocrosiTelbHOEe | mabopaTopHoi
u3ydeHue yueOHoi| pabGotsr Ne 14;
U Hay4yHOH cemuHap Ne 7;
JUTEPATyPHl B TOM
qHCIIe
JIIEKTPOHHBIX
pecypcoB.
HWroro no pazaeny 4/41 | 6/3,411 | 20
3. DNEeKTPUYECTBO
MarHeTH3M
MOATOTOBKA K
nabopaTopHOMY,
CEeMUHApCKOMY U
MPAKTHIECKOMY
3aHATHIO, IIpoBepKa
BBIIIOJIHCHHUEC HHANBUAYAJIbHBIX
3.1 DmekTpocTaTHyecKoe MIPAaKTHIECKUX 3ajad;
noje B BakyymMe H© B 4 2/21 2/21 10 pador (M/13); 3almrTa
BEILIECTBE camocTosiTesbHOe |  abopaTopHoi
u3yueHue yueOHoi| pabotsr No 21;
1 HayYHOU cemuHap Ne 8;
JIMTEPATYpPBI B TOM
qucie
3JIEKTPOHHBIX
pecypcoB.




3.2 ITocTOosHHBIH
SIEKTPUIECKUI TOK

2/21

2/1,611

6,1

HOJATOTOBKA K
nabopaTopHOMY,
CEMHHApPCKOMY H
PAKTHIECKOMY
3aHATHIO;
BBITIOJTHEHNE
MIPAKTHIECKUX
pabot (M13);
CaMOCTOSITETTbHOE
u3ydeHue yueOHoI
U HAyIHOH
JUTEPATypHl B TOM
qrcie
AIIEKTPOHHBIX
pecypcoB.

npoBepKa
HHIUBHAYaIbHBIX
3a/1a4;
3amuTa
naboparopHon
paboTsl Ne 24;
cemuHap Ne 9;

3.3 MaruurocTaTH4eckoe
moje B BakyymMeé H B
BEILIECTBE

6/211

MOATOTOBKA K
CEeMUHAPCKOMY U
MPAKTHIECKOMY
3aHATUIO;
BBITIOJTHEHNE
HPaKTUYECKHX
pabot (M/3);
CaMOCTOSITETIbHOE
U3y4YeHHE YUeOHOM
U Hay4yHOH
JUTEPATyPHl B TOM
qucie
AIIEKTPOHHBIX
pecypcoB.

10

npoBepKa
HHIUBHAYaIbHBIX
3a/1a4;
cemuHap Ne 10;

3.4  DrnekrpoMarHuTHas
WUHTYKIHS.

DNeKTpOMarHuTHbIE
konebanus. [lepemMeHHBII
3NEKTPUUECKUM TOK

4/3,611

MOATOTOBKA K
nabopaTopHOMY,
CEeMUHAPCKOMY U

MIPaKTUYECKOMY
3aHATUIO;
BBINOJIHEHNE

MIPAKTUYECKUX

pador (M/13);
CaMOCTOSITENIbHOE

u3ydeHue yueOHoi

W Hay4HOU

JUTEPATYPHI B TOM
qucie

JIIEKTPOHHBIX

pecypcos.

10

npoBepKa
WHIVBHIYaIbHBIX
3ajad;
3aIuTa
11a00paTOPHBIX
pabot Ne 27, 28;
cemuHap Ne 11;

Wroro no pazneny

18

6/41

14/9,21

36,1

Wroro 3a cemectp

36

18/91

36/12,61

88,1

3a4ET

4. OnTuka




IoATrOTOBKA K

nabopaTopHOMY,
CEeMUHAPCKOMY U
PAKTHIECKOMY
3aHSTHIO, fposepia
VHIUBHUAYaIbHBIX
4.1 BomHOBasg omnTHKa BBITIOTHCHHE 3aad;
(uHTephepeHys, MPAKTHICCKHX 3amuTa
8 4 821 10 pabot (U3);
TUpaKIus, 11ab0paTOPHBIX
CaMOCTOSITETTbHOE
TIOJISIPU3ALIHS) ~| pabot Ne 32, 34,
H3y4EeHHE yqe?non 35;
1 HayaHou cemuHap Ne 12;
JIUTEPATypPhl B TOM
qrcie
ANEKTPOHHBIX
pecypcoB.
2
MOATOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
MPAKTHIECKOMY
3aHATHIO; IIpoBepKa
BBITIOJTHEHUE WHUBUAYaJIbHBIX
MIPAaKTHIECKUX 3aad;
4.2 KBaHTOBas ONTHKA 4 4/21 6/21 15 pabor (M/13); 3amuTa
camocrosiTelbHOEe | mabopaTopHoi
u3ydeHue yueOHoi| pabGotsr Ne 36;
U Hay4yHOH cemunap Ne 12;
JUTEPATyPHl B TOM
qucie
JIIEKTPOHHBIX
pecypcoB.
HWroro no pazaeny 12 | 821 | 14/411 | 25
5. ®uznka atoma
MOATOTOBKA K
nabopaTopHOMY,
CEeMUHApCKOMY U
MPAKTHIECKOMY
3aHATHIO, IIpoBepKa
BBIIIOJIHCHHUEC HHANBUAYAJIbHBIX
MIPAaKTHIECKUX 3ajad;
5.1 ®wusuka atoma 2 8 2 6/21 10 pador (M/13); 3aIuTa
caMoCTOsITEeTbHOE |  JTabdOopaTOPHBIX
u3yueHue yueOHoi| pabor Ne 41, 42;
" HAyIHOU cemuHap Ne 13;
JIMTEPATYpPBI B TOM
qucie
3JIEKTPOHHBIX
pecypcoB.

Hroro no pazneny 8 2 6/21 10

6. ®usuka TBEpAOro TEIa.
DIeMEHTHI KBAaHTOBOH (H3UKH




IoATrOTOBKA K

nabopaTopHOMY,
CEMUHAPCKOMY;
BBITIOJTHEHNE IpoBepKa
MPaKTHYECKUX | MHAWBUIYaTbHBIX
6.1 ®msuka TBEpPIOTrO pabot (M3); 3a1ay;
Telna. DJIEMEHTHI 6 6/611 | 6/3,41 10 | camocrosTeapHOE 3aluTa
KBaHTOBOW (DPU3HKHU u3yucHue yueOHo#| maboparopHo
Y Hay4HOU paboTsl Ne 44;
nuTepatypsl B Tom| cemuHap Ne 14;
qrce
HIIEKTPOHHBIX
pecypcoB.
HUroro no pazaeny 6 6/61 | 6/3,411 | 10
7. duzuka snapa u
9JIEMEHTAPHBIX YaCTHIY
MOATOTOBKA K
CEeMUHAPCKOMY U
MPAKTHIECKOMY
3aHSTHIO,
BBITIOJTHEHNE
MPaKTUIECKUX npoBepKa
7.1 ®muka sapa U 8 1 son | 103 pabot (M/3); WH/IMBUAYAIbHBIX
AIIEMEHTAPHBIX YaCTHUI] CaMOCTOSITETIbHOE 3a1a4;
u3yucHue yueOHoi| cemuuap Ne 15;
U Hay4yHOH
JUTEPATyPHl B TOM
qucie
JNIEKTPOHHBIX
pecypcoB.
HWroro no pazaeny 8 /11 821 | 10,3
Hroro 3a cemectp 34 | 17/91 |34/11,41| 55,3 SK3aMeH
Hroro no aucnumninuze 70 |35/18U | 70/241 |143,4 3a4er, SK3aMeH




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 3aHATUHN C UCTIOIB30BAaHUEM TPATUIIUOHHBIX TEXHOJIOTUH:

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 JUCKYCCHOHHBIX BOIIPOCOB, OCBEUICHHE pPA3IUYHBIX 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, BBHISBICHHE MHEHHH B Tpymmne (MEXIpYyNHoBOW AMAlor, 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. Hukepos, B. A. ®usuka. CoBpeMeHHbI# Kypc : yueOHuk / B. A. Hukepos. — 4-¢



u3q. — Mocksa : M3narenbcko-Toprosas kopropanus «/lamkoB u K», 2019. - 452 c. - ISBN
978-5-394-03392-6. - Teker : 3JICKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1093441 (nara oopamenus: 25.06.2020). — Pexxum nocrymna:
TI0 TIOATTHACKE

2. Aiizennon, A. E. ®usuka : yueOHUK U mpakTukyMm Juisi By3oB / A. E. Aii3eHIioH. —
Mocksa : MzpatenbctBo IOpaiit, 2020. — 335 ¢. — (Bricmiee obOpazoBanue). — ISBN
978-5-534-00487-8. — Tekcr : onektponnbii // DBC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/450504 (narta obparenus: 25.06.2020).

3. ®usuka : yuebnoe nmocodue. Y. 1/ E. C. Kopeitaukosa, JI. A. Oxep, JI. A. HukoHnoposa
u 1p. ; MI'TY. - Marautoropck : MI'TY, 2016. - 1 saekrpon. ont. auck (CD-ROM). - 3ari. ¢
TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2560.pdf&show=dcatalogues/1/1130
362/2560.pdf&view=true (mara oOpamenus: 04.10.2019). - MakpooObekT. - Tekcr
ANEKTPOHHBIN. - CBefieHnus AocTynHbI Takxke Ha CD-ROM.

4. dusuka : yueobnoe nmocooue. U. 2/ E. C. KopeitHukosa, JI. A. Oxaep, JI. A. HukoHnoposa
u ap. ; MI'TVY. - Maruautoropck : MI'TY, 2016. - 1 snekrpon. ont. auck (CD-ROM). - 3aru. ¢
TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2557.pdf&show=dcatalogues/1/1130
359/2557.pdf&view=true (mara oOpamenus: 04.10.2019). - Makpoodsekt. - Tekcr

ATAETNANULTT - (remeuua moacTvrmuarr Tawsce wa (CN-RONM

0) JlonosiHuTebHAS JIUTEPATYpA:

1. Usnues, A. 1. dusuka : yaeoHoe nocodue / A. /1. Uenues. - CII0. : Jlans, 2008. - 671 c.
s Wi, Tpad. - (YueOHukH 1715 By30B . CrienuaibHast JuTepatypa). - TeKCT : HemoCpeCTBEHHBIN.

2. Koukun, 1O. I1. YueOnbie 3aaun no ¢usuke : yaeoHoe nocodue / 0. I1. Koukun, U.
FO. boraueBa ; MI'TY. - Maruutoropck, 2014. - 138 c. : wm., cxemsl, Tabm. - Tekct :
HEIOCPEICTBEHHBIMN.

3.Kypc ¢usuku : yuebnuk : [B 2 1.]. [T.] |/ [B. B. Apcentses, B. 5. Kupnuuenkos, C. O.
Kusi3es u np.]; mox pen. B. H. JIozoBckoro. - 6-¢ usn., ucnp. u gom. - CII6. u ap. : Jlans, 2009. -
572 c. : wnn., Tabn. - (YueOHuku ans By3oB : CnenuanbHas jaumreparypa). - Tekcr :
HEIOCPEICTBEHHBIMN.

4. CnpaBouHuK 10 ¢usuke. Dopmynbl, TaOIHIBI, CXeMBL. : mep. ¢ HeM. / mox pea. X.
Irekepa, mox pen. K. B. Cmuproga. - M. : TEXHOC®EPA, 2009. - 1262 c. : un., rpad., Tadm. -
TeKCT : HenoCpeICTBEHHBIH.

B) MeToanyeckne yKazaHus:

1. Mexanuka. MosekynsipHas pU3MKa U TepMoJuHaMKKa : jnabop. mpaktukym / [E. H.
Acramnos, 3. H. boruesa, JI. C. JlomkenkoBa u np.] ; UH-T sHepreTuku u aBTomatuku MI'TY,
[kad. ¢usuku]. - Maruutoropck, 2011. - 103 c. : wn, rpad., cxemsl, Tadm. - Tekcr :
HEIOCPEICTBEHHBIM.

2. DnektpocTaruka. [10CTOsIHHBIN TOK. : abopaTopHbid npaktukyMm / [M. B. Bedyepkus,
E. E. Enuceesa, C. I'. llleBuenko ; mox pea. M. B. Beuepkuna] ; MI'TY, [kad. ¢usuxu]. -
MarnuTtoropck, 2011. - 60 c. : mi., Tab:m. - TeKCT : HeNOCPEACTBEHHBIH.

3. Dnekrpomarnerusm. OnTuka : 1abopaTopHbIil mpakTukym mo ¢usuke / [coct. : U. 1O.
borauesa, B. I'. boukapes, 1. H. ['unusatynnun u ap.] ; MI'TY, kad. ¢usuku. - Marautoropck,
2001. - 77 c. : mi. - Tekct : HeTmoCpeACTBEHHBIH.

4. dusnka aToma, TBEpJOTo Tena, sapa : yueonoe mocodbue / B. K. benos, C. A. byrakos,
1O. M. Iy6ocapckas u ap. ; MI'TY. - Marautoropck : MI'TVY, 2008. - 57 c. : un., Tadma. - Tekcr :
HEIMOCPEICTBCHHBIN.

5. borauesa, 1. FO. Meroauka pemenus 3aaa4d o gusuke. MexaHnuka . yaeOHOe mocooune
/ 1. 1O. borauesa, O. H. BoctpoknyroBa ; MI'TY. - [2-e u3a., noaror. no mey. u3n. 2017 r.]. -
Maruutoropck : MI'TY, 2018. - 1 snekrpon. ont. auck (CD-ROM). - 3arn. ¢ TUTyI. 3KpaHa. -
URL:



https://magtu.informsystema.ru/uploader/fileUpload?name=3567.pdf&show=dcatalogues/1/1515
210/3567.pdf&view=true (mara oOpamenus: 04.10.2019). - Makpoobbekr. - Tekcr
ANIEKTPOHHBIN. - CBeaeHus noctynusl Takke Ha CD-ROM.

6. dusuka : METoIMYECKOE TOCOOHE ISl CAMOCTOSITETLHOM MOJITOTOBKHU K JTAO0OPaTOPHBIM
saHaTusaM. Y. 2. DnextpudectBo u MaruetusM, ontuka / I'. H. Aceuirykuna, C. M. ['onoBu3HuH,
C. T'. Murpanosa, E. C. Cadonosa ; MI'TY. - Marautoropck : MI'TY, 2012. - 1 351eKTpOH. ONT.
JICK (CD-ROM). - 3ari. c TUTYIL 9KpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2991.pdf&show=dcatalogues/1/1134
925/2991.pdf&view=true (mata ooOpamenus: 04.10.2019). - MakpooObekr. - Tekcr
3IEKTPOHHBIN. - CBeeHus nocTynHbl Takxke Ha CD-ROM.

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:

IIporpammHoe o0ecnieueHue

HaumenoBanune o
10 Ne norosopa Cpok aeicTBus JIULIEH3UN
MS Windows 7
Professional(mma  |A-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (ms |[1-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)
MS Off_lce 2007 Ne 13501 17.09.2007 06eccpodHo
Professional
7Zip ¢BOOOTHO 0ecCcpoUHO
IIpodeccnonanbubie 0a3bl JaHHBIX H MH(POPMAIMOHHBIEC CIPABOYHbIE CHCTEMbI
HasBanue xypca Cchblika
I7IeKTpoHHbIC pecypenl onbmmorekn MITY M. 1. /jmagty ru:8085/marcweb2/Default.asp
I".11. HocoBa
Hanunonanbuas

undopmanonHo-ananutuueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii MHAEKC HAYYHOI'0 IMTHPOBAHUS
Nnpopmannonnas cucrema - EnnHoe OkHO URL: http://window.edu.ru/
JIOCTYIIa K HH(GOPMAIIMOHHBIM pecypcam
[Touckosas cucrema Akaaemusi Google (Google
Scholar)
OnekTpoHHass 0a3a MEPUOIUYECCKUX H3IAHUI
East View Information Services, OO0 «MBUC»
9 MaTtepuaJIbHO-TEXHHUYECKOE o0ecTedeHne TUCIUTIHHBI (MOILYJIs1)

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

https://dlib.eastview.com/

MaTCpI/IaJ'IBHO-TCXHI/IquKOC obecrneucHUe JUCIUIIIIMHBI BKIIFOYACT:



JlekIMOHHAs ayIUTOPHS BKITIOYAET:
MynsTuMeAniHbIE CPEeICTBA XPAaHEHUS, TIepeauu U MPeCTaBIeHUs HHPOPMAIIHH.

Jlaboparopus «MexaHUKH, MOJIEKYJIAPHOU (DU3UKH U TEPMOJUHAMHUKN BKIIIOYAET:

1. bBauctuueckre MassTHUKHU.

2. Mastauk OGepOeka.

3. dusnueckuii MasTHUK.

4. locka I'anpToHA.

5. JlaGopaTopHasi yCTaHOBKA JUI MCCIIEOBAHUS PaCIPENEICHUs] TEPMOIICKTPOHOB 10
MOJYJIIO UX CKOPOCTH.

6. JlaGopaTtopHast ycTaHOBKa HJisi ONpENENICHUs TMOKa3aTelel aauadbarbl Y METOJIOM
Knemana u /Ie3opma.

7. JJaGopaTopHasi yCTaHOBKA JIJIsl POBEPKH 3aKOHA BO3pPACTaHUs SHTPOMHH B MpOIECcCe
QG Qy3un ra30B Ha MOJIENU MTEPEMEIIMBAaHUS IAPOB.

8.JIabopaTopHasi yCTaHOBKA Ui IPOBEPKHU 3aKOHOB BO3PACTAaHUS SHTPOIUU B IpoIecce
Ter1000MeHa.

9.YcraHoBka IsabopaTopHas i M3YyYEHHUS 3aBHCUMOCTH CKOPOCTH 3BYKa OT
temneparypsl "M®-C3-M"

10. VYcranoBka mnabopaTtopHas Mg HCCIEAOBAHUSA TEIMJIOEMKOCTH TBEPJIOTO Teia
"MO-TET-M".

11. YcranoBka nabopaTtopHasi AJis ONpPENeIeHUs YHUBEPCAIbHON Ta30BOM MOCTOSHHOM
"M®-OI'TI-M".

12.Ctenp mabopaTOpHBIiA ra30BbIe MTPOLIECCHI.

13. MepuTenbHbBIi HHCTPYMEHT.

JIaGoparopust «NEKTpUUECTBA U ONITUKN» BKIIOYALT:

1. JlaGopaTopHas ycTaHOBKa Ul MCCIIEIOBAHUS DIIEKTPOCTATUYECKOTO MOJIS C TOMOILBIO
OJMHAPHOI0 30H1a.

2. YcTaHOBKA JUTS ITYHTUPOBAHMS MIJUTHAMIIEPMETPA.

3. YcraHoBka 1abopaTopHas 11 OnpeeeH!sl ”HIYKTUBHOCTH COJICHOM/1a U MAarHUTHOM
IIPOHUIIAEMOCTH.

4. YcraHoBKa jabopaTopHasi A7 M3ydeHHs Pe30HaHCa HaIpsDKEHUH M onpenesieHus
UHAYKTUBHOCTH

5. JIabopatopHasi ycTaHOBKa JUIsl M3y4EeHHUs JUIMHBI CBETOBOM BOJIHBI U XapaKTEPUCTUK
TU(GPaKIUOHHOMN PEIIeTKH.

6. JlabopaTopHass yCTaHOBKa JUIs OINpENeNICHHUs pajuyca KPUBU3HBI JIMH3BI U JUTMHBI
CBETOBOM BOJIHBI C TOMONIBIO KoJrer; HproToHa.

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

8. MepuTenbHbI HHCTPYMEHT.

JlabGopaTopus «ATOMa, TBEPIOTO TEJIA, sIAPaAy» BKIIOYACT:

1. JTaGoparopHasi ycTaHOBKa JJIs U3y4eHUs BHENIHETO (GoTordexra.

2. YcTaHOBKa UIsI U3Y4YCHHs CIIEKTpa aTOMa BOJOPOJA W OMpPEIeSICHHs] TOCTOSHHOW
Punbepra.

3. YcranoBka nmabopaTopHas ISl OTIpeIeIeH s MOTEHITNala BO30YKICHHS Ta3a.

4. YcTaHOBKa JIJIs1 OTIpeIeNIeHUs] JUIMHBI TPOOeTra YacTHUIl B BO3TyXe€.

5. MepuTenbHbI HHCTPYMEHT.

Aynutopun A TPyNIOBBIX U UHAUBUAYAIbHBIX KOHCYJIbTALMM, TEKYILETO KOHTPOJIS U
IIPOMEXKYTOYHOM aTTECTALlNY BKIIOYAOT: UHTEPAKTUBHASL JOCKA, IIPOEKTOP;
MynbTUMEAUINHBINA TPOEKTOP,IKPaH.



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

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

[Tomemenne pans  XpaHeHHS W HPO(PUIAKTUYECKOTO OOCITYKHMBAaHUS — y4eOHOTO
000pyIOBaHUSl BKJIIOYAIOT: CTEIUIAXH, CEH(BI ans XpaHeHUs ydyeOHOro oOOpyIOBaHUSI.
WHCTpYMEHTHI JUIs1 peMOHTa 000pYyI0BaHUSI.



IIpnioxenne 1. YueOHo-MeToqMYecKOe 00ecnedeHHEe CAMOCTOSATEIbHON PadoThI
00y4Jarouuxcs
[To nuciuiuinae «®Pu3KKay NIpeIyCMOTPEHA ayIUTOPHAs U BHEAYJUTOPHAS CAMOCTOATEIbHAs
paboTa 00yJaromuxcs.
AynuropHas caMOCTOSITENIbHAs paboTa CTyIE€HTOB IPEAIIOIAraeT peleHue KOHTPOJIbHBIX 3aa4
Ha NPaKTHUYECKUX 3aHATHAX.

Ilpumepnuie ayoumopnuvie konmponavhwle pavomut (AKP):

1 cemectp

Kountpoabnas padora Ne 1 «@u3nveckue 0CHOBbI MEXaHUKI)

3aganue 1. Pajuyc-BeKTOp YaCTHIIBI OTIPEIETIAETCS BHIPAKEHUEM T =3t%7 +4t°] + 7k , TaIE 1, J, k -
eauHUYHBIe BekTopa oceit X, Y, Z. Boruncnutse: 1) myTh S, mpoiiaeHHslil yactuiiei 3a nepssie 10c,
2) MoIynb niepeMerieHus Al 3a Toxxe BpeMs, 3) yckopenue gactuipl. Oter: S=500Mm, Ar=500mM,
a=10 m/c’.

3ananmue 2. Koneco Bpaiaercs BOKPYT HEMOJABMXKHOU OCH TaK, YTO YroJI IOBOPOTA 3aBUCUT OT
BPEMCHH I10 3aKOHY ¢=10+20-t—2-t*. Haiitu: 1) cpennee 3HaueHuUE YII0BOi CKOPOCTH (o) 3

MIPOMEKYTOK BpeMeHH OT =0 10 OCTaHOBKH; 2) YIIIOBOE YCKOPEHHE B MOMEHT OCTAaHOBKH KOJIECa;
3) monHOE yCKOpEHHUE TOUKH, Haxosmieiics Ha pacctossHuu 0,1M OT Ocu BpalieHus 11 MOMEHTA
Bpemenn t=4 c. Oter: 10 pan/c; -4 pan/cz; 1,65 m/c?.

3aganue 3. [To ropu30HTaNBHON MOBEPXHOCTH JIBUXKETCS TEIIO MACCOM M=2 KT Mo 1eHCTBUEM
cuibl F=8 H, nanpaBnenHoi nox yriom 0=60° k ropusonty. HaiiTu paccrosinue, Koropoe
MPOIILIO TEJIO, €CJIU €r0 CKOPOCTh YBEIHUUIach ¢ 3 10 5 M/c, a KoahHULIMEHT TPEHUS MEXTY
TEJIOM M MOBEepXHOCTHIO paBeH u=0,1.01BeT: 5,9 M.

3aganue 4. lllap maccoit M;=5 Kr IBIKETCS cO CKOPOCThIO V1= 1 M/C U CTaJIKHUBaETCs C
MOKOSIIIUMCS IIIApOM Maccoid Mp=2 kr. OmnpenenuTe CKOPOCTH MIAPOB MOCIE yaapa. Y 1ap CuuTaTh
yIPYTUM, OIPSIMbIM U IeHTpaiabHbIM. OTBeT: 0,43 M/c, 1,43 m/c.

3ananue S. YpaBHeHue KoneOaHul TOYKM UMEET BUJ: x=A-cosaft+7) , Ta€ A=0,02 M, 0= c'l, T

=0,2 c. OnpeaenuTh Nepuoi, Ha4aIbHYH (azy KojaeOaHHi TOUKU U €€ YCKOPEHHE B MOMEHT
Bpemern 1 ¢. Otet: T=2 c; ¢0=0,27 pan; a =0,16 M/c2.

KonTpoubnas padora Ne 2 «Crarucrtuyeckasi puznka u TepMOIMHAMHKA))
3ananme 1. Haiiaure 11 ra3o00pa3Horo a3ora TeMIeparypy, pu KOTOPOH CKOPOCTAM MOJIEKYI
V1 =300 m/c u V2 = 600 M/C COOTBETCTBYIOT OIMHAKOBbIE 3HAUECHUS (DYHKIIUU pacIpeieIeHHs
Maxcsenna f(V). Otser: 1 _ MV, =V*) _ o000
akIn(V, /V,)

3ananmue 2. VneansHbIil IByXaTOMHBIN ra3 00bEMOM 5 J1 U TaBJIEHUEM 10° Ia HU30XOPUUYECKH
Harpe, B pe3yJbTaTe YEro CPeAHssl KHHETUUECKAsl SHEPTUS €r0 MOJIEKYJI YBEJINYMIACh OT
0,0796 5B 1o 0,0923 5B. Ha ckoJIbKO ITpu 3’TOM U3MEHUTHCS AaBieHue raza? B nanpHeimeM ras
U30TEPMHUECKHU PACIIUPUIIN JI0 HAYaJIbHOTO JaBieHus. Onpenenute o0beM ra3a B KOHIIE
nponecca. Oteet: yBenuuurcs Ha 0,16 MIIa; 5,8 .
3anpanme 3. Onpenenure KOAPGUIMEHT TEIUIONPOBOJHOCTH A a30Ta, ecliu Ko3dduimeHt
JTMHAMAYECKOH BSI3KOCTH 1) IS HETO MPH TeX ke ycnoBusax paseH 10 mklla-c. Oter: A=7,42
MBT1/™M-K.
3ananmue 4. 12 r a30Ta HAXOATCS B 3aKPHITOM cocyie 00bemMoM 2 11 ripu Temneparype 10°C.
ITocite HarpeBaHus JaBICHHE B cocyse cTano paBHo 10*Mm.pr.ct. Kakoe kommuecTBo Tera 6biio
coo0rieHo razy npu HarpeBanun? OTBeT: 4,1- 10° JIx.

3apanue 5. Cmemanu Boxy Mmaccoit mi=5kr nipu temneparype T1=280 K ¢ Bogoii maccoit
m,=8kr npu Temneparype T, =350 K. Haiitu: 1) remneparypy 0 cmecu; 2) usmenenue AS
SHTPOIUH, Ipoucxosiiee npu cmenmbannu. Oteet: 323 K; 0,3 x/x/K.

KontpoabsHnas padora Ne 3 «JaeKTpru4ecTBO U MATHETU3M))



3apanme 1. DnexTpuueckoe mnojie co3aano aAsyms 3apsanamu ;=10 uKnu  =-20 uKu,
HaxosIUMuUcs Ha pacctosauu =20 cm apyr ot aApyra. OnpeaeauTs HanpsHKCHHOCTh MOJIS B
TOUYKE A, yJaJIEHHOH OT IIEPBOro 3apsiaa Ha paccTrosiHue 1=30 ¢cM U OT BTOpPOro Ha =50 cMm.
Paccuurtare paboTy, KOTOPYIO HEOOXOIUMO COBEPIIUTH, YTOOBI IEPEHECTH TOUCUHBIH 3apsi]l
q0=5-10'4 K 13 Toukn HaxoaAmuMiics nmocepenuHe Mex 1y 3apsiiamu B Touky A.  Otet: 280B/M,
0,42 Tx.

3ananme 2. Mimeercs npenHa3HaueHHBIN ISl ©I3MEPEHUST pa3HOCTH noTeHIuanos 10 30 B
BOJILTMETP comnpoTuBieHrueM 2 kKOM, KoToporo pasneneHa Ha 150 nenenuit. Kakoe
COIPOTHBIICHUE HAJIO B3ATh U KaK €r0 BKIIFOUUTh, YTOOBI 3TUM BOJIBETMETPOM MOXKHO OBLIO
M3MEPUTh Pa3HOCTh MOTEHIMANOB /10 75 B? Kak u3MeHUTCS TpU 3TOM 1IeHa JeJIeHUs BOJIbTMETpa?
Ortser: 3 kOMm, 0,5 B/gexn.

3ananmue 3. [To mpoBos0UHOM paMKe uMerolel GopMy MPaBUILHOTO MIECTHYTOJbHHUKA, UIET TOK
cunoit I=2 A. Tlpu 3TOM B LIEeHTpe paMKH 00pa3yeTcsi MarHUTHOE I10JIE€ C HANPSKEHHOCTHIO 33
A/m. HaiiTi JuiiHY IPOBOJIOKH, U3 KOTOPOH crenana pamka. Oteet: 1=0,2 m.

3ananue 4. [IpoBoasinas pamka momerieHa B OAHOPOIHOE MarHUTHOE ToJie ¢ uHaykuueit B = 0,1
Tin. I110CKOCTh paMKH COCTABIISICT C HANIPABICHUEM MAarHUTHOTO MOJS  yrol ¢ = 30°. IMowamns
pamku S = 20 oM, conpotusiienrne R = 0,1 OM. MarautHoe moJjie paBHOMEPHO YMEHBIIAETCS 710
Hyns 3a Bpems At=0,1 c. OnpenenuTe: a) cpeHee 3HAYCHUE 3.]1.C. UHIYKIIMH, BOZHUKAIOIIEH B
pamke; 0) CHITy MHAYKIIMOHHOTO TOKA; B) 3apsil, KOTOPBIH IMPOTEYET 10 PAMKE 3a BPeMs
ymenbuieHus nosst. Oreet: 1 MB; 10 MA; 107 Ko

3aganue 5. ConeHou/i ¢ UHAYKTUBHOCTBIO L=7 MI'H u akTuBHBIM conpoTuBiieHneM R=44 Om
MOJIKJIFOUMIIM K UCTOUYHUKY TOCTOsIHHOTO HampsbkeHus Up, a 3aTeM K reHepaTopy
CHUHYCOMIAJILHOTO HAIPSHKEHUS ¢ AeHcTByIOIMM 3HaueHneM Hanpsbkenus U =Ug. Ilpu xaxoit
4acTOTe reHepaTopa MOIIHOCTb, OTpedIIsieMasi COICHOUIOM, OyIeT B 5 pa3 MEHbIIIE, YeM B
nepBoM ciydae? Oteer: v=2 kI 1.

2 cemecTp
KonTtpoubsnas padora Ne 4 «Onruka»
3aganue 1. B onbite FOHra Ha nyt 0AHOTO U3 HHTEP(EPUPYIOLIUX JTyUeil MoMeIIanach TOHKas
CTEKJIIHHAs [UIAaCTHUHKA, BCJIEACTBUE YETO LIEHTpaIbHAasl CBETIast 0J0Ca CMEIANach B MOJIOKEHHE
NEepPBOHAYAJIbHO 3aHATOE MATOM CBETJION MOJIOCOM(HE cunTasl IeHTpasibHO ). JIyd majgaeT Ha
IUTAaCTUHKY NeprneHauKyisipHo. [Tokazarens npenomineHus iacTuHku N=1,5. JnuHa BoJHBI cBeTa
A=6-10"" m. KaxoBa Tommmua miactiaku? OTBET: 6 MKM.
3ananme 2. benblii cBeT najiaeT HOPMaJIbHO HA TOBEPXHOCTh CTEKJITHHOM MIACTUHKU TONIIMHON
d=0,4 mxmMm, HaxojsIeics B Bo3ayxe. [lokazarens mpeaoMieHus crekia Ne,=1,5. Onpenenure: a)
TreOMETPUYECKYIO U ONITUYECKYIO Pa3HOCTh X043 HHTEPPEPUPYIOIIUX JTydel B TPOXOAsIIeM
cBete, 0) UTMHBI BOJIH, MHTEHCUBHOCTH KOTOPBIX OCJIA0JISIETCS MOCIIE MPOXO0XKACHUS MIIACTUHKH.
Cuurarp, YTO BUAUMAS YaCTh CIIEKTPA JEXKUT B MHTEpBasie JuinH BoyH OoT 0,4 10 0,7 mxm. OTBeT:
0,8 mxm; 1,2 mxMm; 0,48 MKM.
3ananme 3. Ha nudpakiimoHHyIo pereTky HopMaibHO MajaeT Ny4ok cBeta. KpacHas nuHus ¢
JUTMHOM BOJIHBI A=630 HM BH/IHA B CIIEKTPE TPETHEr0o MOPsAAKa MO YIIIOM (p=710. Kaxkas
CHEeKTpalIbHas JIMHUS BUIHA 101 TUM K€ YTJIOM B CIEKTpe ueTBepToro nopsiaka? Yemy paBHa
nocTostHHAs pemeTkn? CKOJIBKO BCEro KPaCHbIX MaKCHMYMOB JaeT 3Ta pemerka? Oteet: 473 HM;
2 MKM, 7.
3ananue 4. /[Ba noJsisipu3atropa pacnoyiOKEHbI TaK, YTO YIOJl MEKIY UX IJIOCKOCTIMU
npomyckanus paeH  25°. OnpesenuTh, BO CKOIBKO pa3 YMEHBIINTCS HHTCHCHBHOCTD
€CTECTBEHHOI'0 CBETa MpHU NpoX0oxkaeHuu: 1) yepe3 onuH (MepBblil) monspuzarop, 2) uepe3 oda
nossipuzaropa. Koadduuuent nornomenus ceera B noisipusatope pasex 0,08. Otser: 2,17;
2,88.
3ananme 5. Kakas nosist sHepruu oToHa U3pacxooBaHa Ha pabOTy BBIPBIBAHUSA 3JICKTPOHA, €CIIH
KpacHas rpanuna ¢potodddexra 307 HM 1 MaKCUMaIbHAs! KHHETHYECKAs DHEPTHUS
¢dorosnextponoB 1 3B? Otser: 0,8.



KonTtpoubsnas padora Ne 5 «KBantoBasi puzuka»

3apanme 1. Yepnoe teno umeet temneparypy 3 kK. Ilpu oxnaxaenuu tena JjiuHa BOJHBI,
NPUXOAIIASACST Ha MAKCUMYM HM3JIydaTeIbHON CIIOCOOHOCTH, M3MEHMIAach Ha 8 MKM. [lo Kakoit
TeMnepaTypbl oxyiaauioch teno? Oteer: 323K.

3aganue 2. DiekTpoH 001a1aeT KuHetudeckoii sHeprueit 30 3B. Onpenenuts 1eOpOIEBCKYIO
JUIMHY BOJIHBI 3JIEKTpOHa. BO CKOJIBKO pa3 U3MEHUTCS 3Ta JJIMHA BOJIHBI, €CJIM KUHETUYECKast
sHeprus ymenbiutcs Ha 20%? OTBer: 2,2-10'10 Mm; 1,12,

3aganue 3. [Ipu 1BMXKEHUH YaCTHUIIBI BOJIb OCH X CKOPOCTh €€ MOKET OBbITh OIpe/ieieHa ¢
TOYHOCTHIO (o1mmOKoi) 10 1 cm/c. HaliTu HeonpeneIeHHOCTh KOOPAMHATHI, €CITH YacTHIICH
sBisieTcsi: 1) anekTpoH, 2) npodunka maccoit 0,1r. Otser: 0,01m; 10%m.

3ananue 4. Yactuia HaxoauTcsl B 0ECKOHEYHO ITyOOKOM 0JHOMEPHON MOTEHIIUAIBHON nMest
MUHUMAaJbHYIO 3Hepruto. KakoBa BeposSTHOCTH OOHAPYKEHHS YACTHUIIBI B CPEIHEH TPETH SIMbI?
Otsert: 0,609.

3aganue 5. OnpenenuTs JIMHY BOJIHBI, COOTBETCTBYIOIIYIO TpeThbel uHuu cepun bansmepa: 1)
B cniexktpe uznydenuu Bogoposa, 2) B cnexrpe usnydenus nona renus. Otset: 434uM, 109uM.

KonTposbHas padora Ne 6 «®Pu3uka gApa U 3JieMeHTAPHBIX YaCTHID)

3apanue 1. [leppoHavanbHas Macca M30TONA UPUAUS S2|r paBHa M = 5 I, MEPUO MOIypacHaia

75 cyrok. Onpenenute, CKOIBKO sAep pacnaaercs 3a 1 cekyHay B 3ToM npenapare. CKOIbKO
aTOMOB 3TOr'O Ipenapara octaHercs yepe3 30 CyTOK U BO CKOJIBKO Pa3 U3MEHUTCSI aKTUBHOCTh
npemapara 3a 7o Bpems? Otser: 1,67-10%%; 1,2 10%%; 1,32.
3aganue 2. fAnpo Gepuums-7 f-paguoaktuBHO 1o cxeme K-3axBara. 3anucats peakmnuio. Kakue
YaCTHIIBI IPU 3TOM 00Pa30BAIUCH?
3aganue 3. HeliTpuHHOE U31y4eHHE 3BE3/bl MOKET BO3SHUKHYTH 3a CUET 0ObEIUHEHUS IBYX
IPOTOHOB ¢ 00pa3oBaHKUEM JIeiTOHA. 3anuinTe peakuuio. Kakue yacTuisl eme oopaszyrorcs B
ATOU peakiuu?
3aganue 4. Haiitu sHEpruro cBsA3HU A1pa, KOTOPOE UMEET OJUHAKOBOE YHCIIO IPOTOHOB U
HEUTPOHOB U PaJnyc, B MOJITOPA pa3a MEHbIIUHN paauyca sapa ’Al. OTBeT: °Be, 56, 5 MaB.
3ananue 5. V13 nepBoHavaabHO CBOOOHBIX MPOTOHOB U HEUTPOHOB 00pazyeTcs SIpo
yraepoaa-12. Kakast sHeprus pu 5TOM BBIIEISAETCS, KaK OHA Ha3bIBaeTcs? Eciu cuHTE3npoBaTh
TakuM 00pa3oM 1 T yriaeposa, To CKOJIbKO BCETO BBIACIUTCS Mpu 3TOM sHeprun? Kakomy
KOJIN4YeCTBY He(TH 3Ta sHeprus skBuBaieHTHa? OTBeT: 92,4 M»aB; 740 I'Ik; 16 T.

BHeaynuropHas camocTosiTenbHast paboTa o0ydaromuxcs BKIOYaeT B ce0si: MpopaboTKy
JEKIIMOHHOTI'O MaTepUaia, N3y4eHHE JIUTEPATy Pl 10 COOTBETCTBYIOIIEMY Pa3Aeily; PEIICHUE
WH/IMBUYaJIbHBIX IOMAIIHKUX 33/1a4, TOJITOTOBKY K BBIIOJIHEHUIO J1a00paTOPHBIX padoT,
MOJIFOTOBKY K OTYETY 10 Jab0opaTOpHbIM paboTam, MOATOTOBKY K CEMUHApaM.

Ilpumepnvie unousudyanvnvie oomawnue 3aoanusn (H/13)

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

Touka ABUKETCS TI0 OKPYXKHOCTH PagycoM 4 M 110 3akoHy S = A+ Bt’ , TIe S — IpoiIeHHBII
nyTh, A=8 M, B=2 M/c? t- Bpemsi. OnpenennuTh, B KAKOM MOMEHT BPEMEHH HOPMAJIbHOE YCKOPEHUE
paBHO 2 m/c?. Haiitu CKOPOCTb, TAHT€HIIUAIBLHOE U MTOJIHOE YCKOPEHHE TOYKU B 3TOT MOMEHT
BpEMEHU

3apaua Ne 2 «/[uHaAMHMKA MOCTYNATEJILHOT0 ABHKEHU

Ha o60ox MmaxoBuka muamerpom 60cM HaMOTaH IIHYP, K KOHITY KOTOPOTO MPUBS3aH TPy3 C MacCon
2 kr. OnpenenuTs MOMEHT MHEPLIUA MaXOBUKA, €CJIU OH BPAILAsCh PABHOYCKOPEHHO MO/
JIEHCTBHEM Tpy3a, 3a BpeMs t=3C nmpruobdpen yriioByro cKOpocTh 9 paj/c.

3apaua Ne 3 «/[uHaMHKa BpamiaTeJbLHOT0 ABUKEHH

Ha Ban B BuJie HMIMHIpa C TOPU30HTAIIBHON OCBIO BpalllEeHUsI HAMOTAaHA HEBECOMasi HUTh, K KOHILY
ee MpUKpeIuieH rpy3. Kakyro yrioByio CKOpocTh OyeT UMETh BaJl CITYCTS 2C MMOCIE Havasa



JBUKEHMS TPY3a, €CIIM Macca Bana 4 kr, ero paguyc 20 cm, macca rpysa 0,2 kr, JeiicTBUEM CUIT
TPEeHMsI Ha JBUKYIIHMECS Tela MOKHO IpeHedpeyb

3anaua Ne 4 «3aKOHBI COXPAHEHUS] B MEeXaHUKE)

JBa manbIx 110 pazMepy rpysa maccaMu mM;=10 kr u My=15 Kr noABeIEHbl HA HUTSIX OAUHAKOBOM
JUIHBL L=2 M B O/IHO# TOYKE M COMPHUKACAIOTCSA MEXKIY CO00H. MeHbIni rpy3 ObUT OTKJIOHEH Ha
yroa a=60° 1 ormymen. Onpeaenure BHICOTY, Ha KOTOPYIO OAHUMYTCS 00a rpy3a [ocie
a0COJIFOTHO HEYNPYTOoro yaapa

3agaua Ne 5 «MexannuecKkue KoJIe0aHU»

[Tepuon 3aTyxaroumx konedbanuit paseH T = 4¢, norapupMuUecKuii 1eKpeMeHT 3aTyxanus 1,6;
HavyaybHas ¢asza paBHa 0. CMmemenrne Touku B MoMeHT T/4 paBHo 4,5 cM. Hanucates ypaBHEeHHE
KoJIeOaHUH ¥ TOCTPOUTH rpaduK B mpezenax TpEX MepruoioB

3agaya Ne 6 « PeIITHBHCTCKASI MEXaHUKA»

B naGopatopHoii cucteme orcuera OAHa U3 ABYX OJMHAKOBBIX YaCTHUI[ C MACCOM Mg IIOKOHTCH,
JIpyras IBUXKeTcs co ckopocThio V=0,8¢ o HamnpaBieHuIo K nokosiieiics yactuiie. Onpenenute
PENSITUBUCTCKYIO MacCy JIBUXKYIIEICS 4acTUIbI B 1a00paTOPHOI cucTeME OTCUETa U €€
KMHETUYECKYIO SHEPTHUIO

3agaua Ne 7 «MKT. Cratucruueckasi puznka»

B cocyzne o6bemom 20 11 HaXOQUTCSI CMECh BOIOPOa U renus o AaBieHueM 2 atM. OOrias
Macca cMmecu S T. I3BecTHO, UTO cpefHsisl KWHETHYECKas SHEPTUs IOCTYNATEIbHOTO IBUKEHUS
MoJekyn cMecu ra3oB paBHa 0,038 5B. Bo ckonbko pa3 oTan4aroTcst Macchl BOJOPO/IA U rejus B
cmecu?

3amaua Ne 8 «aeaJdbHBIH ra3»

3 MOJIs @30Ta TUIOTHOCTHIO p=1,25Kr/M3 M30XOpPHO HArpesu Tak, 4YTO €ro JaBJIEHNE U3MEHUIACH C
1,1-10°Ia mo 1,6-10°I1a, a 3atem M300apHO CXKaJIH JI0 IEPBOHAYAIBHON TeMIIepaTyphl.
Omnpenenure TeMOepaTypbl B KaXKI0OM U3 TPEX OMUCAHHBIX COCTOSHUN U KOHEUHBIH 00bEM rasa.
N300pas3ute rpaduku 3TUX MpoIieccoB B kKoopAauHaTtax P-T

3agaua Ne 9 «IlepBoe Haua 10 TePMOAUHAMUKI

B pe3ynbraTe n30TepMUUECKOro pacuupenus azora maccoid m=0.2kropu temneparype T=280 K
o0BeM ero yBenuunpaercs B 2 pa3za. Onpenenuts: 1) paboTy A, COBEPILIEHHYIO Ta30M IpU
pacupenu; 2) uameHenne AU BHyTpeHHEW sHepruu; 3) KOJIMUECTBO TEMI0Th Q, mosyueHHoe
razom

3apauya Ne 10 «Bropoe Ha4a10 TepMOIMHAMHUKI)

Kycoxk nbpaa maccoit m =200r, B3sThIi ipu Temmeparype t; = -10C°, 6p11 HarpeT 10 TeMIepaTypsl
t, =0C° u pacmnasinen, mocie yero oopa3oBaBiIasicst BoAa ObUIa HarperTa 10 TeMnepaTypsl tz =
10C°. Onpenenuth n3MeHEHHE AS SHTPOTIMH B X0/ YKa3aHHBIX ITPOIIECCOB.

3agaua Ne 11 «QuekTpocTaTuKa)

DIIeKTprUYecKoe noJie co3aano apyms 3apsiaamu (1=10 uKn u q2=-20 uKn, Haxoggmumucs va
paccrostauu =20 cM apyr ot apyra. OnpeaeauTs HapsHKEHHOCTD MOJISl B TOUKE A, yIaleHHOH OT
MepBOTO 3apsiaa Ha pacctosiHue 1=30 cM 1 oT BTOporo Ha ;=50 cMm. Paccunrars paboTy, KOTOpyIO
HEOOXOIMMO COBEPIINTH, UTOOBI IIEPEHECTH TOUeU B 3aps (o=5-10" Kit u3 Touku
HaXOSIIUIKACS TOCEPEANHE MEXKIY 3apsAIaMH B TOUKY A.

3agaua Ne 12 «I1oCTOSAHHBIH JIEKTPHYECKHI TOK»

Ha puc. 3.1. £=1,0 B, £,=2,0 B, £3=3,0 B, r;=1,0 Om, 1,=0,5 Om, r3=1/3 Om, R;=1,0 Om, R3=1/3
Owm. OnpenenuTe: 1) CHIIBI TOKa BO BCEX Y4acCTKaX LENH; 2) TEIUIOBYIO MOLTHOCTh, KOTOpast
BBIJIETISIETCS] HA COMPOTHUBIICHUHU R3.
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3amaua Ne 13 «QuiekTpoMarHeTu3m»

[To nByM OECKOHEYHO JITUHHBIM MPSMBIM MaPAJUICTLHBIM ITPOBOJIAM, HAXOISIIMMCS Ha
paccrosiuuu R=10,0 cm apyr ot apyra B Bakyyme, TekyT Toku 11=20,0 A u 1,=30,0 A oguHakoBoro
HarpaBieHus. Onpeaenure MarHUTHYIO HHAYKITUIO 1101 B, co3aBaeMoro TokaMu B TOUYKaX,
JeKalMX Ha IPSIMOH, COEAMHSIIOMIMX 00a MpoBoJia, eciu: 1) Touka C JIeKUT Ha paCCTOSHUU
r=2,0 cM JieBee JeBOro MmpoBoa; 2) rouka [l nexxut Ha pacctossHuu r,=3,0 cM npasee MpaBoro
npoBoaa; 3) Touka G nexut Ha pacctossHuu 3=4,0 cM mpaBee JIeBOT0 MpoBOJa.

3agaua Ne 14 «QiieKTpoMarHeTusm»

OneKTpoH, yckopeHHbIN HanpsbkeHuem U=200 B, BneTaet B 0iHOPOJHOE MarHUTHOE TOJIE C
unaykuuen B=0,7- 10* Tn NEePIEHIUKYISIPHO CUJIOBBIM JTUHUAM. HaiiTu paguyc okpyKHOCTH,
110 KOTOPOH IBUKETCS 3JIEKTPOH B MAarHUTHOM T10JI€ U niepuo ero BpaieHus. Otset: R=0,68 m;
T=5,1-10"c.

3agaua Ne 15 «QuiekTpoMarHuTHasi HHAYKIUS»

[TpoBoasmuii IIIOCKUN KOHTYP, UMEIoLIUi hopMy OKpyKHOCTU panuyca I = 0,05 M momelieH B
OJIHOPOJIHOE MarHUTHOE TOJIC TaK, YTO JIUHUM MAarHUTHOW WHAYKIIUU TIOJIST HAPABIICHBI
MEPIEeHIUKYISAPHO MI0CKOCTH KOHTYpa. ConpoTusieHue koutypa R =5 Om. MarautHas
UHIYKIHS MeHseTcs o 3akony B = kt, rie k= 0,2 Ti/c. Onpenenure: a) 3./1.C. HHIYKIIHH,
BO3HUKAIOIIIYIO B 3TOM KOHTYpE; 0) CHITy HHIYKIIMOHHOTO TOKa; B) 3apsi, KOTOPBIA MPOTEYET IO
KOHTYpPY 32 MEPBbIE 5 CEKYH]I U3MEHEHUS TTOJISI.

2 cemecTp

3agaya Ne 16 «MuTepdepeHuns cBeTa 0T TOYEYHbIX HCTOYHHKOB)

B onbite FOHra Ha nytu ogHOrO M3 HHTEP(PEPUPYIOLUINX JTydel momelanach TOHKas CTEKISHHAsS
IUTACTHUHKA, BCIEICTBUE YETO LIEHTPAJIbHAS CBETJIAs [10JI0CA CMELAJIach B MTOJIOKEHHE
MEePBOHAYAIILHO 3aHITOE MATON CBETIION MOJ0COM(HEe cunTast IIeHTpalbHOK). JIyd magaer Ha
IJIACTUHKY NepneHauKyasapHo. [lokazarens npenomienus niaactuHku N=1,5. /[nruHa BOIHbBI
A=6-10" M. KakoBa TOJIIIAHA IIACTHHKA?

3agaua Ne 17 «MHTepdepeHnns cBeTa B TOHKUX IJICHKAX»

[TockomapasienbHas CTEKITHHAS IJIACTHHKA TONIIMHON 0=1,2 MKM H C MOKa3aTeemMm
npesnomMieHus Ne;=1,5 nmomenieHa Mexxay IByMs CpeflaMu C OKa3aTes MU MPeIoMIIEHUs Ny U Ny.
Cser ¢ anuHoM BoiHBI A=0,6 MKM MaJjaeT HOPMaJIbHO Ha IUIACTUHKY. ONpeaenuTe ONTHYECKYIO
Pa3HOCTh X0/1a BOJIH, OTPAXKEHHBIX OT BEPXHEH U HIXKHEHN MOBEPXHOCTEH MIIACTUHKYU U
oTpeeNuTe, yCHIEHNE WIN OclladlieHne UHTEHCUBHOCTH MPOUCXOIUT MpU UHTepDEepeHINH B
CIEYIOIINX CITydasx: a) N1<n<ny; 6) N1<n>n;

3apauya Ne 18 «ludgpakuus ®peners»

Haiinure paanychl nepBbIxX Tpex 30H OpeHens s IIOCKOW BOJHBI, €CIU PacCTOSTHUE OT
BOJTHOBOM IMOBEPXHOCTH JI0 TOUKU HaOmoaeHus 1 M. [{nmuHa Boabl A=500 HM.

3agaua Ne 19 «/Iuppakuus ®paynropepa»

Hatitn HanOonbImuii MOPSIIOK CIIEKTpa JIs KENTON JTMHUU HATPUSI C TTMHOM BOJTHBI A=589 HM,
€CIIM MOCTOsIHHAS AU(pakunoHHOM pemeTkn =2 MKM. CKOJIBKO BCETO MAKCUMYMOB JIaeT 3Ta
pemerka? [Tog kakum yriiom ¢ HabGr01ae€TCS MOCICTHIN MaKCUMyM?

3agaua Ne 20 «Ilonsipu3anus cBeTa»



Yroi Mexay MIOCKOCTSIMU IIPOITYCKAHMS IBYX IOJIAPU3ATOPOB PABEH 50°. EcrecTBeHHbIiT CBET,
IPOXO0/is Yepe3 TaKkylo cucremy, ociadisercs B 8 pa3. [IpeneOperas morepsiMu cBeTa Ipu
OTpa’KEHHH, OTIPENIEIUTh KO (HUIIMEHT TOTIIOMIEHHUS CBETa B MOJSPU3aTOpax

3amaua Ne 21 «@oTo3ppexT»

OnpenenuTh HAMMEHBIINN 3a1€P>)KUBAIOIINN TOTEHIIMAN, HEOOXOUMBIN 11 IPEKPALLECHUS
SMHCCHU C ITOBEPXHOCTU (POTOKATOAA, €CIIU OH OCBEILACTCS U3Iy4eHHUeM ¢ JUInHOW BosHbl 0,4
MKM, a KpacHas I'paHuLa JJis MaTepuaia karoga pasHa 0,67 MkM

3amaua Ne 22 «TensioBoe u3rydeHue)

UYepnoe teno Harpenu ot Temnepatrypbl 600K 1o 2400K. Bo ckonbko pa3 yBennuuiaach oomias
TEIUIOBAst SHEPIUsl, u3inydaemas TenoM? Ha ckosbko U3MEHMIach AJIMHA BOJIHBI,
COOTBETCTBYIOIAsl MAKCUMYMY SHEPTUH U3IY4EHUS U CIIEKTPAJIbHBIN COCTaB U3JIy4EeHUS?
3amaua Ne 23 «Idpdext Komnrona»

®oroH ¢ sHeprueit 1 MaB paccesicst Ha CBOOOTHOM MOKOHMBIIIEMCS dJIeKTpoHe. Halitn
KUHETHUYECKYIO SHEPIHUIO 3JIEKTPOHA OTJIauH, €CIIM B pe3yJIbTaTe pacCestHUs AJIMHA BOJIHbI (POTOHA
U3MeHuIach Ha 25%

3amaua Ne 24 «3Jj1eMeHTHI KBAHTOBOH MEXaHHKH

[Tpu 1BHUKEHUH YaCTUIIBI BIOJIb OCU X CKOPOCTb €€ MOXKET OBITh ONPE/IEIIEHA C TOYHOCTHIO

(ommbxkoif) 1o 1 cm/c. Haiitn HeonpeaeneHHOCTh KOOPANHATHI, €CIIA YaCTHIIeH sBisieTcs: 1)

3JIEKTPOH, 2) npobuHKa Maccoi 0,1

3agaua Ne 25 «YacTnna B nOTeHIHAIBHON sIMe»

CobcTBeHHast (hyHKIMSI, ONUCHIBAOLIAS] COCTOSIHME MUKPOYACTHUIIBI B OECKOHEYHO IITyOOKOi
v, (X) =Csin@x

NOTEHLIMAJIbHOU sIME IUPUHON {, UMEET BUJL I . Micriosib3ys yCI0BHs HOPMHPOBKH,

onpeaenuTs mnoctosHHyo C.

3agaua Ne 26 «Atom no reopuu bopa»

BoruncnuTh paguychl IEpBhIX TPEX OPOUT AIEKTPOHA B aTOME BOAOPOA

3agaya Ne 27 «M31y4yeHue aTromay

Haiitu HanOounplryro 1 HAMMEHBIIYIO JJIMHBI BOJIH cepuu [lamiena B ciekTpe u3myyeHus

Boziopoaa. CpaBHUTH MOJyYE€HHBIE 3HAUEHUS C JJIMHAMH BOJIH BUIMMOTO U3JIY4YECHHUS

3agaua Ne 28 «PaaHn0aKTUBHOCTL»
192

ITepBoHavanbHas Macca u3oTona Upuaust 7 r paBHa M = 5 1, epuoJ nojypacnana 75 CyTok.
Omnpenenure, CKOIBKO A1ep pacnanercs 3a 1 cekyHay B 9ToM npenapate. CKOIbKO aTOMOB 3TOr0
npernapara ocranercs yepe3 30 CyTOK U BO CKOJIBKO pa3 U3MEHUTCS aKTUBHOCTH IIperapara 3a 3TO
Bpemsi?

3agaua Ne 29 «3akoHBI COXpaHEHHS B SIACPHBIX PeaAKIUSIX)

B nientpe conHIa MpoTeKaeT TepMOsIepHas peaklusl CHHTE3a resiis U3 BOJ0POJa, B KOTOPOil U3
YeTHIpEX MPOTOHOB 0bpasyercs sapo He' u Ba mosurpona. 3amummre o1y peakiumo. Kakue ee
YacTUIIBI 00pa3yloTcs B HEW?

3agaua Ne 30 «JHeprus B siIepPHBIX PeaKIHAX»

Kaxoe xomudaectBo U™ «BBIropaeTy 3a rojI B SI€PHOM PEAKTOPE C MEKTPHUECKOI MOIIHOCTHIO |
I'Bt u k... 38%? Cuurate, 4TO pacnan sAep ypaHa MoJ I€HCTBUEM TEIUIOBBIX HEUTPOHOB
MPUBOJIUT K 00pPa30BaHUIO U30TOMOB KCEHOHA-141, cTpoHIMA-92 U TpeX BTOPUYHBIX HEHTPOHOB.

Ilepeuens nabopamophvix pabom

1 cemecTp

Ne 1 «IIpuMeHeHnE 3aKOHOB COXPaHEHHUS JJIsl ONIPEICTIEHUS] CKOPOCTH TOJIETa YN

Ne 4 «MccnenoBanue BpalaTeIbHOTO ABM)KEHUS TBEPIOTO Tela BOKPYT HEMOABUKHON OCH»
Ne 5 «Onpenenenne xapakTepUCTUK 3aTyXalOMUX KOIeOaHni PU3NIECKOT0 MasSTHIKA

Ne 11 «M3yueHne cTaTUCTUUECKUX 3aKOHOMEPHOCTEN»

Neo 14 «Onpenenenue mokazarens anuadatel MmeTooM Knemana u Jlezopmay

Ne 21 «HccnenoBanue 31€KTPOCTATUUECKOTO MO C TOMOIIBIO 30HIa»

No 24 «Pacmmpenue npenena u3MepeHus aMIIepMETpa MOCTOSIHHOTO TOKa



Ne 28 «Onpenenenne MHAYKTUBHOCTH KaTYIIKA U MarHUTHOW ITPOHULIAEMOCTHU
(eppOMarHuTHOIO TeIa»

2 cemecTp

Ne 32 «Omnpenenenue paanyca KpUBU3HBI JIMH3BI U TIOJIOCHI TIPOITYCKaHUS CBETOQUIBTPA C
noMolkko Koser Herorona»

Ne 34 «Omnpenenenue JUIMHBI CBETOBOM BOJIHBI U XapaKTEPUCTUK AU(PPAKITUOHHON PELIETKI
No 35 «Onpenenenune KOHIIEHTpAMU PacTBOPOB caxapa U MOCTOSIHHON BpaleHUsI»

Ne 36 «CHsATHE BOJIBTAMIIEPHBIX XapPAKTEPUCTUK (POTOIIEMEHTA U OTIPENICIICHUE €T
YYBCTBUTEILHOCTH

Ne 41 «MccnenoBanue BO30OYKIEHUS aTOMOB Ta3ay

Ne 42 «Onpenenenue ri1aBHbIX KBAHTOBBIX UnCell BO30YKIEHHBIX COCTOSHUI aToMa BOJIOpOIa»
Ne 51 «M3yueHne 3aKOHOMEPHOCTEN O-pacrana

Ne 53 «Onpenenenne MakcuMallbHOM SHEPTUU B-4acTHUIl U UAESHTH(PUKALNS PAJHOAKTUBHBIX
IIpernapaToB»

Hepeltenb 60RPOCO6 K CEMURAPCKUM 3AHAMUAM

1 cemecTp

Cemunap Ne 1 "KuHemaTnka M JMHAMHKA IOCTYNATEJbHOI0 W BPALIATEIbHOIO
JBHKEHUH"
1. Mexanudeckoe npmwkeHue. Cucrtema orcuéra. MaTepralibHas TOUKA.
2. OCHOBHBIC KHHEMATHYECKHE XapaKTePUCTHKH: TICPEMENICHUE, ITyTh, CKOPOCTh, YCKOPEHUE:
MOJIHOS, HOpMaJIbHOE, TaHTeHIMalIbHOe. Kimaccudukanus JBrKeHUH.
3. TlocrymarensHoe aBmkenue. LleHTp Macc. BpamarensHoe qBHKEHHE.
4. OcHOBHBIC KUHEMaTHYECKHE XapaKTEPUCTUKU BPAIIATEILHOTO ABMKSHHUS: YTOJI TIOBOPOTA,
YTJIOBOE TIEPEMEIIICHUE, YTIOBBIE CKOPOCTh U YCKOPEHHUE.
5. CBs13b MeX1y IMHEHHBIMH U YTJIIOBBIMHU XapaKTEPUCTUKU JBUKEHHs. PaBHOMEpHOE U
paBHOIIEpEMEHHOE BpalareabHoe ABMKeHUs. [loHsITHE COCTOSHUS (PU3NUYECKON CUCTEMBI U
YpaBHEHUS JBUKEHUS.
6. JlmHaMHuUYecKre XapaKTEPUCTHUKH: CHJIa , CHJIOBOE ITOJIe, Macca, UMITYJIbC.
7. 3axonsl HeroToHA.
8. JluHamudYeckre XapaKTEPUCTUKH BPAIIaTEIbHOTO JIBMKEHUS: MOMEHT CHIIBI OTHOCHTEIBHO
0CH, MOMEHT HHepuuu. OCHOBHOM 3aKOH JUHAMUKH BPaIATEIbHOIO JBUKEHUS.

Cemunap Ne 2 "3akon coxpanenus'
1. 3akoH coxpaHEHUsI UMITYJIbCA, YCIOBHS €T0 BHITIOJIHEHHS.
2. 3aKOH COXpaHEHHUSI MOMEHTA UMITYJIbCa, YCIOBHS €TI0 BHITIOTHEHHUS.
3. Pabdora, momHocTh. PaboTa rpaBUTAIIMOHHOW CHJIBI, KOHCEpBAaTHBHBIC CHWIJIBL. Pabota
pesynpTupytonieil cunbl. Kunernueckass »Heprusi, TeopemMa 00 W3MEHEHWH KUHETUYECKOM
SHEPTUH.
4. 3aK0H COXpaHEHHUs MOJTHON MEXaHUYECKOW SHEPTUH, YCIOBHUS €r0 BHIMOTHEHHS.
5. CoypapeHnue nByX Tel.
6. CBsi3b 3aKOHOB COXPAHEHUS CO CBOMCTBaMH MPOCTPAHCTBA U BPEMEHH.

Cemunap Ne 3 "Kosebanusi u BoJIHBI"
1. ®usnyeckuii 1 MaTEMaTHICCKUN MaSTHHUKH.
2. I'apMoHMUECKHeE, CBOOOJIHEBIE, BBIHY/ICHHbIE u 3aTyxarolme Kosie0aHus:
nuddepeHnranbabie, TpaduKu, XapaKTepPUCTUKH.
SIBnenne pe3oHaHca U ero ¢puszndeckas npupoja. [pumepst.
Bonna. Buasr BoH. Mexanu3M 00pa3oBaHUs MEXaHUYECKUX BOJIH.
3ByKoBas BoTHa. MexaHu3M 00pa30BaHus 3BYKa B ra3ax.
BosHOBOE ypaBHEHHUE.

©o ok w



7. Crosiuas BoiaHa. MexaHu3M 00pa3oBaHusl. Y paBHEHUE CTOSIUECH BOJHBI.

Cemunap Ne 4 "CraTncrnyeckne MeTO/Abl ONIHCAHUA MaKpocucrem"
BepoATHOCTH NOSABIEHNS TUCKPETHON U HETIPEPBIBHOM CIIy4ailHBIX BEJIMYUH.
DyHKIHUA pacpenesICHAs BEPOATHOCTEN. Y CIIOBUE HOPMUPOBKHU.

Cpennee 1 Han0oJiee BEpOATHOE 3HAUEHUE CIYyYaiHOM BETMUUHBI.
Cratuctuueckue Metoibl. OCHOBHBIE TIOJOKEHUS CTATUCTUYECKON (DU3UKH.
Pacnpenenenune Makcseiuia, ['aycca, bonsumana.

agsrwONE

Cemunap Ne 5 "TepmoauHaMuvecKkue MeTOIbI ONMUCAHUSA MaKpocucTeM'
VYpaBHEHME COCTOSHUS UAEATBHOIO ra3a.
Pacnipenenenue sHepruu 1o cTeneHsM cBooobl. CpeaHsist SHEPrus MOJICKYJIbI.
TennoemkocTs. MossipHas U yaenbHas TEIUIOEMKOCTH. Y paBHeHUe Maiiepa.
BHyTpeHnHsis sHeprus Kak pyHKIUS COCTOSHUSA cucTeMbl. PaboTa kak (GyHKIMs mporecca.
IlepBoe Ha4asI0 TEPMOJUHAMHUKH.
H3omporeccsl: N30TEPMUYECKUH, H30XOPUIECKUI, N300apUUYeCcKuil, ainabaTuYeCcKui,
MOJUTPONUYECKHIA.
7. Dutponus. CBONCTBA SHTPOIUU U30JIUPOBAHHON CHCTEMBI.
8. BTOpoii 3aKOH TEPMOIUHAMUKH.
9. Huxkn Kapno. K.m.x. mukna Kapho.

ook wnE

Cemunap Ne 6 '"JuekTpocraTnyeckoe noJe"
DneKTpocTaTHUecKoe MoJje. DieKTpudeckuil 3apsa. 3akoH Kynona.
HanpskeHHOCTb 3JIEKTPOCTaTHYECKOTr0 1oJisl. [IpuHIMI Cyneprno3ULMH.

ITorok BekTOpa E. Teopema l'aycca.

[ToTeHIMaTbHOCTH DJIEKTPOCTATUIECKOTO T0JIsA. TeopeMa O IUPKYIISIIH.

CBsi3b MEX1Y HAIPSHKEHHOCTHIO U TOTEHIIMAJIOM.

I'eomerpuyeckoe onucanue nossi. CHIOBbIE IMHUHA. DKBUIOTCHIIHAIBHBIE TTOBEPXHOCTH.

ok wnE

Cemunap Ne 7 "Ilocrosinublii Tok. llenu mocrosinnoro Toka'
OnekTpuueckuii TOK. [IMOTHOCT TOKa. YpaBHEHHE HEMPEPHIBHOCTH.
3akon OMa 1J1s1 OTHOPOAHOTO YYacTKa LETIH.

Conpotusienue npoBoguuka. CoeTuHEeHHE COMPOTHUBICHUN.

3akon Oma aJig HeogHOpoAHOTO yyacTka 1enu. Ctoporuue cuibl. IJC.
[TpaBuna Kupxroga.

MouHocTs Toka. 3akoH Jxoynsa-Jlenua.

ouhkwdE

Cemunap Ne 8 ""MaruutHoe noJjie. Jj1eKTPOMArHUTHASI HHAYKIUs'"

1. McToyHNKHM MarHUTHOrO MOJsl. MarHuTHOE MOJIe JABMXKYIIETOCs 3apsijia M IMPOBOJHHUKA C
ToKOM. 3akoH bro-CaBapa.

2. TIoTOK M IMPKYJISAIMS BEKTOpa MHAYKIMU MarHuTHoro mnojis. Teopema ["aycca u Teopema o
HUPKYJISIUH.

3. Cuna Jlopenna. /IBixeHue 3apsHkeHHONW YaCcTUIBI B MArHUTHOM TIOJIE.

4. Cuna Ammepa.

5. 3akoH anekrpoMaruuTHoM uHAyKuuu ®apanes. [Ipasuio Jlenna.

6. BuxpeBoe 37eKTpruiecKoe moie.

7. SIBnenue camonHaykuuu. MHaykTHBHOCTE. COJICHOMI.

2 cemecTp
Cemunap Ne 9 "HUnrepdepenuns n nudppaxuus ceera’’

1. DnexTpoMarHuTHbIE BOJIHBI.
2. KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTh CBETOBBIX BOJIH.



Wutepdepeniiys cBeta OT IByX HCTOUHUKOB.

HuTepdepennys cBeTa OT III0CKONapaIeIbHON MIaCTUHKY.

Wutepdepentiys cBeta oT MIACTUHKY epeMenHoi TommuHbl. Konbia Hetorona.

[TpumeHeHne UHTEPPEPEHIIUU CBETA.

SBnenue audpaxmumu. OcoOeHHOCTh TU(PAKIUU CBETOBBIX BOJH. udpakmus Dpenens u

®paynrodepa.

8. Ilpunmun I'rolirenca-dpenens. YHpoluleHWE BBIYMCICHUH C TOMOIIBIO  BEKTOPHOM
JarpaMMBbl.

9. udpaxuus OpeHens Ha KPYrJIoM oTBepcTHH. 30HBI DpeHerns.

10. Mudpaxuus PpaynHrodepa Ha y3KOH NPSAMOIMHEHHOW IIenu. YCIOBHS MakCcUMyma |
MUHHMYMa. 3aBUCUMOCTh HHTEHCUBHOCTH CBETA OT yIJa AU(paKium.

11. udpaxuumonnas pemerka. OCHOBHbIE XapaKTEPUCTUKH JU(PPAKLIUOHHON PEeIIeTKH. Y CI0BUS

IJIABHBIX MAKCUMYMOB ¥ MUHUMYMOB U J100aBOYHBIX MUHUMYMOB.

No ko

Cemunap Ne 10 "Tloasipuzanus cera'

1. Ionspuzanus ceeta. EcTecTBeHHBIN U MOISPU30BaHHBIN CBET.

2. Tlonsipu3zanys cBeTa Mpu OTPAXKEHUH U IpeJIoMIIeHHH. 3akoH bprocTepa.

3. llonapuzauusa npu  ABOMHOM  sydenpenomsieHud. CBoHcTBa  OOBIKHOBEHHOTO U
HEOOBIKHOBEHHOTO JIY4Eil.

4. Tlonspuzanuonusie npusmsl. [Ipu3zma Hukoos.

5. 3akon Mantoca. AHanmu3 MoJISIpU30BaHHOTO CBETA.

6. OnTuyecku akTUBHbBIE BEllleCTBA. BpallleHne MI0CKOCTH MOJIIPU3alliy CBETA.

Cemunap Ne 11 "KpanToBasi onTuka'

1. TerioBoe wu3nydeHwe aOCOMOTHO uepHOro Ttena. 3akoH Credana — bompimana. 3akoH
cMelieHus Buna.

2. KopIryckysipHO-BOTHOBOH JyaJIu3M CcBeTa. DHEPTUs U UMITYIbC (poToHa. [laBieHue cBera.

3. ®otorddexrt. 3akonsl GpoTordpdexra. Popmyna DiHIITEHHA.

4. Dddexr Komnrona. ®opmyna Komnrona.

5. BonHoBele cBoiictBa uwactuil. JlnuHa BoiHbl ne bpoitna. [lpuHiun HeompeaeneHHOCTH
['eitzenOepra.

Cemunap Ne 12 "Crpoenne atoma'

Mogenu aroma. [InanerapHas Mojenp aToma.

IToctynatel bopa.

W3nydyeHue aroma BOI0po/ia M BOAOPOAONOJO0HBIX cucTeM. CrieKTpaibHbIE CEpUH.
®opmyna bansmepa.

CriekTpbl MHOTORJIEKTPOHHBIX aTOMOB. 3aKOH Mo3JH.

agbrwbnE

Cemunap Ne 13 "OcHoOBHBIE 110J103KEHUS] KBAHTOBOI MeXaHUKH"

1. KBantoBele coctosiHus. BonHoBas @yHkuus u ee ¢usnyeckuil cmpicha. [lpuHiun
cynepno3unuu. YpasHenue lllpennnrepa, KBaHTOBbIE YPaBHEHUS ABUKCHHUS.

2. HekxoTopsle 3a/1aui KBAHTOBOM MeXaHUKH. YacTuiia B OECKOHEYHO IITyOOKOW IMOTSHIIHATEHOM
aMme. KBaHTOBaHHUE dHEPIUN.

3. KBanTOBBIE YHMCIla, XapaKTEPHU3YIOUIME IIOJIOKEHUE DJEKTpOHa B arome. KBaHTOBaHWE
sHeprun. KBanToBaHne MoMeHTa umnyibsca. CIuH 3J€KTPOHA.

4. CxeMa sHepreTu4ecKux ypoBHel aroma Bogoposa. [Ipasuia or6opa mpu aTOMHBIX Iiepexo/ax.
5. I'paHuIIbI IPUMEHUMOCTH KBAaHTOBOW MEXAHUKH.

Cemunap Ne 14 " AtomHblIe 1Ipa, UX cBOlcTBAa. PainoakTuBHOCTB"
1. SIBneHue paaArOaKTUBHOCTH.

2. OCHOBHOMH 3aKOH PaJMOaKTUBHOTO pacmana. PainoakTUBHBIE PSIBL.
3. CocTaB M XapaKTepUCTUKH aTOMHOTO sifipa. SIIepHbIC CUJITBI.



4. KanenpHas 1 000J0Y€qHAS MOJICIH SIIIEP.
5. Macca u sHeprus cBs3u sapa. Y neiabHas sHeprus cBs3u. Paguyc sapa.

Cemunap Ne 15 "Snepubie peakuun'

1. Snepubie peakuuu.

2. DHeprus sIepHOU peaKIluu.

3. YpaBHEHHE U YHEPreTHYECKOE ycloBHe o-pacmana. CBsi3b YHEPTUU O-YACTHIIBI C TIEPUOIOM
nonypacnazaa. TyHHenbHbIN 3¢ ekt mpu o-pacnajge. CoekTp o-4acTHII.

4. Xapaktep crekTpa y-uznydeHus. [Iporecchl B3auMOAEWCTBUS 7Y-KBAaHTOB C BELIECTBOM.
3aBUCMMOCTh HMHTCHCUBHOCTH Y-M3JIYYCHHMs] OT TOJIIMHBI cJiosi BemiecTBa. (CpaBHEHUE
MPOHUKAOIIEH CIIOCOOHOCTH Pa3TUYHBIX BUIOB U3TYUCHHSI.

5. Tpu Buma P-pacnaga. DHepreTHdecKuid crekTp B-yactuil. ['umore3a HEHUTpHHO. 3aKOHBI
coxpaHeHus pH -pacnane. Jlentonsl. JIeNTOHHBIN 3apsiI.



7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s IPOMEKYTOYHOM aTTeCTALMU

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHS U OLlEHOYHbIE CPEACTBA ISl POBEACHUA IPOMEKYTOUHON aTTeCTAlUM:

Kon
KOMIIETEHIINHT

I/IHI[I/IKaTOp JOCTHXXCHHA KOMIICTCHIIMHN

O1eHOYHEIE Cpe€acTBa

OIIK-1: Crtoco0

aHaJIn3a 1 MOACIIMPOBAHUA

CH pCIIAaTh MHXXCHCPHBLIC 3a/1a4X B HpO(l)CCCHOHaHBHOfI ACATCIIBHOCTU C UCITIOJIB30BAHNEM METOJ0B €CTCCTBCHHBIX HAYK, MATEMATUYCCKOI'O

OIIK-1.1

Brnageer HaBbIKaMu UCTIONB30BaHUS
COBPEMEHHBIX HH(DPOPMAITHOHHBIX
TEXHOJIOTHH VIS TIOBBIIICHUS

KB (UKAIMK MPO(HEeCCHOHATBLHOMN
JESTSIIbHOCTH

Hepeueub meopemudecCKux 60npoco6 K IK3ameny:

1.

wn

o u

o

10.
11.

12.

13.
14.

15.
16.

MarepuanbHasg Touka. Cucrema orcdera. Tpaekropus, UIMHA IIyTH, BEKTOP
nepemenieHusi. CKopocTb.

VYCKOpEHHE U €0 COCTAaBIISAIOIINE. YIIIOBasi CKOPOCTh U YITIOBOE YCKOPEHHUE.
3akonsl HetoToHa. 3akoH coxpaHeHust umiyibca. Llentp macc.

MomenT wuHepuuu. MOMEHT CuiIbl. YpaBHEHHME JUHAMMKM BpPALATEIbHOIO
JBUKEHMSI TBEPAOTo Teja. MOMEHT UMITYIIbCa U 3aKOH €T0 COXPAaHEHHUSI.

OHeprus, padoTta, MoIIHOCTh. KnHeTn4yeckas u moTeHuuanbHas SHeprusl.

3aKoH coxpaHeHUs 3Hepruu. Kunernueckasi sHeprus BpallieHusl.

["apMoHMYeckue KoeOaHusl U MX XapaKTePUCTUKU. ['apMOHNYECKHH OCIMILIATOP.
[TpyXuHHBIHN, PU3NUECKUI U MaTEMATUUECKUI MAasITHUKH.

3aTryxaroliye U BbIHYKACHHbIE KoJeOaHMs.

BonnoBsie mponiecchl. [IpogonsHbie U TONEpeyHbIe BONHBL. YpaBHEHHUE Oeryiei
BOJIHBL. BonmHOBOE ypaBHEHME. 3BYKOBBIE BOJIHBL.

[TapameTprl COCTOSSHUS TEPMOAMHAMHUYECKOM cHCTEMBL. 3aKOHBI HAECAILHOTO ra3a.
VYpaBuenue Mengaeneesa-Knanelipona. OcHoBHoe ypaBHeHue MKT. 3axon
Makcsena o pacrpeeIeHud MOJIEKYI HAealbHOTO ra3a o CKOpOCTSIM.
Pacnipenenenne bonpimana. CpenHee 4HMCIIO CTOJIKHOBEHMM M CpeqHAs UIMHA
cBoOO/IHOTO Mpodera. SIBneHus nepeHoca.

Yucno creneneii cBobozsl. [lepBoe Havyamo TepMoAMHAMUKHU. TemI0eMKOCTb.
[IpumeHeHne nepBoro Hayajla TEpMOIMHAMUKH K U30IpoleccaM. AanadaTHuecKuit
Y TIOJIMTPOIHBIN IPOLIECCHI.

Kpyrosoii nporecc (1iuki). O6patumblie 1 HEOOPATUMBIE TPOLIECCHI.

Ourponus. Bropoe nagano repmoannamuku. [uxi Kapho.




Kon
KOMIIETEHIINHT

I/IHI[I/IKaTOp JOCTHXXCHHA KOMIICTCHIIHN

O1eHOYHEIE cpe€acTBa

17.

18.

19.

20.
21.
22.
23.

24.

25.
26.

27.
28.
29.
30.

31.
32.
33.
34.
35.

DNEeKTpUYECKUH 3apsijl. 3aKOH COXPaHEHUS AIIEKTPUUECKOro 3apsaa. 3akoH Kymnona.
HampsokeHHOCTh  2nekTpocraruueckoro  mnois.  [lpuHoun — cyneprio3unuu
ANEKTPOCTATUYECKUX MOJEH.

Teopema l'aycca JUTSt NEKTPOCTATUYECKOTO OJIA. [ToTenmman
aneKkTpocraruyeckoro  mois.  CBsi3p  HANPSDKEHHOCTH U IOTEHIMaa
AJIEKTPOCTATUYECKOTO MOJISI.

Tuner guanekrpukoB. HanpsokeHHOCTH 1mosist B guaniekTpuke. [IpoBogHMKM B
AIIEKTPUYECKOM TIOJIE.

DneKTpuueckas eMKOCTb YEIUHEHHOro ITpoBoiHKKa. KoHeHCcaTophl.

Cwiia u motHocTh Toka. CtopoHHue cuibl. DJC 1 HanpsKeHue.

3akoH Oma. ConpoTUBIIEHNE IPOBOJHUKOB.

Pabora m mommuoctes TOKa. 3akoH Jlxoyms-Jlenna. IlpaBuna Kupxroda s
Pa3BETBIICHHOM IIEMH.

IlepeMeHHBII TOK Ha y4dacTKE LIE€MH, COIEP)KALIEM PE3UCTOP, KaTyIIKY
MHAYKTUBHOCTH U KOHJEHcaTtop. MoUIHOCTb, BblAeseMas B LENU NEPEMEHHOTO
TOKa.

MarnuTtHoe nose u ero xapakrepuctuku. 3akoH buo-Casapa-Jlamnaca.

3akoH Ammepa. JleiicTBME MarHUTHOIO IOJISI Ha JBIKYIIUMCS 3apsan. SIBieHue
AIIEKTPOMAarHUTHON MHIYKIMH. 3akoH Papazes.

NuaykTuBHOCTH KOHTYpa. CaMOUHIYKIMS. DHEPrusi MATHUTHOTO TOJIS.

B3anmuas unaykuus. Tpancdopmartopsl.

Tok cmemenus. YpaBHeHns Makcseia.

ONEeKTpOMarHuTHas BOJIHA M €€ CBOWCTBA. OHEPIUs, HMMIYIbC U JABJICHHE
ANEKTPOMArHUTHOM BOJIHBI.

Juamarneruku. [Tapamarnetuku. @eppoMarHeTUKU.

OcHOBHBIE 3aKOHBI ONTUKH. [TomHOE OTpaxeHue.

Tonkue nun3bl. M300paskeHrne IpeAMETOB € IIOMOIIIBIO JIMH3.

KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BOJIH. IHTEpdepeHius cera.
Meronsl HabmoneHus uHTepdepeHunu cBeta. MHTepdepeHnus cBeTa B TOHKHUX
IIJICHKAX.




Kon
KOMIIETEHIINHT

I/IHI[I/IKaTOp JOCTHXXCHHA KOMIICTCHIIHN

O1eHOYHEIE cpe€acTBa

36
37
38

39.
40.
41.
42.
43.
44,

45.
46.

47.

48.
49.

50.

51.

52.

53.

54.

. ITpunuun I'olirenca-®penens. 3ousl OpeHens.

. Audpakuus Openenst Ha KPYIJIOM OTBEPCTUU U IUCKE.

. Audpaxmust @payHrodepa Ha OHOM 1IeTH U HA TUPPAKIUOHHOMN peIIeTKe.
EcrecTBeHHBIN 1 MOJApU30BaHHBIN CBET. 3aKOH bproctepa.

JIBoliHOE JyuenpenomiieHue. BpalleHre mioCcKoCTH Mo pu3aluu.

TernnoBoe wu3NMyuyeHWe U €ro Xxapakrepuctuku. 3akoH Kupxroda. 3akon
Credana-bonbimana u cmemeHus: Buna.

Buner goroaddexra. 3akonsl BHemHero ¢oroddpdexra. YpaBHeHue DHHIITEITHA
Jutst BHETTHETO oTodddekra.

Macca u umnynbc ¢(otona. JlaBnenue cera. Dddekr Komnrona. EmuncTBO
KOPITYCKYJISIPHBIX Y BOJIHOBBIX CBOMCTB 3JIEKTPOMArHUTHOTO U3Ty4YEHHUS.

Mognenu atoma Tomcona u Pesepdopna. JIuHeluarslli CIEKTp aToMa BOJIOPOJA.
CrnexTpanbHble CEpUM aTOMa BOAOPOAA.

IToctynars! bopa. OnbiTel @panka u ['epua. Criektp aroma Bogopoaa rno bopy.
CootHomieHne HeomnpeneneHHoctedl leizenOepra. BonHoBas ¢yHkus u ee
CTaTUCTUYECKUN CMBICII.

VpaBuenne  Illpenunrepa. UYactuna B OZHOMEpPHOM  HPSAMOYIOJIBHOU
«MOTEHIIUAILHON sIME» C OECKOHEUHO BBICOKUMH CTEHKaMH.

[Tpoxoxk1eHHE YaCTHUIIBI CKBO3b MTOTEHIMATILHBIN Oapbep (TyHHEIbHBIH 3¢ deKT).
CocrosHue atoMa BOJI0po/ia B KBaHTOBOM MexaHuke. YpaBHeHue lIpénunrepa ans
aToma BOZIOPOJIa U €T0 pELICHHUE.

Pa3mep, cocraB u 3apsig atoMHOTO sipa. MaccoBoe u 3apsimoBoe uucia. Jledekr
MaccChl ¥ SHEPTHUs CBA3M siipa.

SAnepHble cuibl, UX CBOMCTBA. KBaHTOBBIM MEXaHU3M B3aMMOJICHCTBHS HYKJIOHOB B
A1pe.

KanenbHast u o6om04eyHast MOJIENH Aapa, KX 0COOEHHOCTH. «Marndeckue yucia» u
«Maru4eckue sapay.

PagnoaktuBHOCTh. EcTecTBeHHas W UCKYyCCTBEHHasl pPaJMOaKTHBHOCTh. 3aKOH
paZioaKTUBHOIO pacnazna. AKTUBHOCTbh PaJHOAKTUBHOIO BEILIECTBA.
Anbda-pacnian. IlpaBuna cmemieHus. 3akoHbl COXpaHEHHs] TpU  pachaje.




Kon
KOMIIETEHIINHT

I/IHI[I/IKaTOp JOCTHXXCHHA KOMIICTCHIIHN

O1eHOYHEIE cpe€acTBa

B3aumoneiicTBre anb(ha U3IydeHus ¢ BEIIECTBOM.

55. bera-pacnan, ero Bunbl. IlpaBuna cmemenus. 3aKOHbI COXpPAaHEHHUs MpPU pacraje.
BiaumopeiicTBrue OeTa U3ITydeHUs C BEIIECTBOM.

56. 'amma wu3nydyeHue, ero cBoiicTBa. ['amMma-CreKTp paJlMOaKTUBHOIO 3JIEMEHTA.
B3anmonelicTBrA raMma U3JIy4EHHUs C BEIIECTBOM.

57. SlpepHble peakiy U UX OCHOBHBIE TUIIBL. Peakuus nenenus saapa. Llennas peakius.
TepmosinepHas peakius.

Ilpumepnvie npaxmuyeckue 3a0auu 0 IKIAMEHA:

1.

OnHopoaHblil cTepkeHb Maccod M = 0,5 Kr mojBelieH Ha TOpU30HTAJIBLHOW OCH,
MIPOXOJIAICH Yepe3 ero BEpXHUM KOHEI. B TOUKy, OTCTOSIIYIO OT OCH Ha 2/3 IUTHHBI
CTEPKHSI, yAapseTcs MyJs Maccoil M = 6 T, JieTsA1as FTOPU30HTAIIBHO CO CKOPOCTBIO Vo
=10®m/c, u 3acTpeBaeT B HeM. ONpeenuTh CKOPOCTh HUKHETO KOHIIA CTEPKHS Cpasy
rocJie yaapa.

Ha o6on xoneca B ¢opme ToHKOro oOpyda mMaccoi M = 0,4 Kr, KOTOPBIH MOXKET
BpalaThCsi BOKPYT CBOEH OCH, HAMOTAaH IIHYpP, K KOHIy KOTOPOIrO MOJBEIIEH I'Py3
Maccoit m = 90 r. Ha xakyro BBICOTY OIyCTHTCS Tpy3 uepe3 t = 1 ¢ mocie Hauyama
JBUKEHUS.

Jlorapudmuueckuid JAeKpeMEHT HEeKOTopoi komeOmromeiics cucremMbl A = 0,02
Omnpenenure, BO CKOJIBKO Pa3 YMEHBIIUTCS SHEPTUS dTON KOJIeOaTeIbHON CUCTEMBI 32
BpEMSI, COOTBETCTBYIOIIEE 75 MOJHBIM KOJICOAHHSIM.

B cucreme K' mokoutcs crepikeHb, coOCTBeHHas uHA lo KoTOoporo paBHa 1 M.
CTepkeHb PACIIONIOKEH TaK, YTO COCTABIAET yrol (p=45° c¢ ochio X'. Ompenenutsb
iy | crepkus u yron @ B cucteme K, ecitu ckopocts v cuctemsl K' otHocuTensHO K
paBHa 0,8 c.

MarepuanpHast Touka Maccoii M = 0,2 Kr coBepIIaeT TapMOHUYECKHE KOJIeOaHUs 110
3akony X = 0,1 cos (nt/2 - n/4) M. HaliTu MakCUMaJIbHYIO MOTEHIIUAIBHYIO YHEPTHUIO
TOYKH.

Ha mony cTouT Tenexka B BUE JITUHHON JOCKH, CHAOXEHHOM JIeTKUMHU Kosecamu. Ha
OJIHOM KOHIIE JOCKH CTOMT deioBek. Macca denmoBeka M = 60 kr, macca gocku 1= 20
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10.

11.

12.

13.

14.

Kr. C Kakoil CKOpOCTbIO M (OTHOCHUTENBHO I10J1a) OYAET BUraThCs TEJEXkKa, €ClU
YEJIOBEK MOUJIET BAOJb JTOCKH CO CKOPOCTHIO (OTHOCUTEIBHO TOCKH) V=1 M/c? Maccoit
KoJsiec mpeHeOpeyb. TpeHue Bo BTyJIKaX HE YUUTHIBATh.

boek cBaitHoro mosorta mMaccoi M;=500 Kr majgaer ¢ HEKOTOPOW BBICOTHI Ha CBAlO
maccoii mMp=100 kr. Haitru KIIJT " ynapa Goiika, cumTas ymzap Heympyrum.
N3MmeHeHneM OTeHIMATBHON YHEPTHH CBAU TIPH YIITyOJICHUN e TpeHeOpeyb.

lenuit cMemmanu ¢ Hen3BecTHBIM razoMm. [lokazarens aauabaThl MOJTYYEHHOUW CMeCH
okasasica paBeH 1,38. CKOJIBKO aTOMOB COCTABIJISIIOT MOJIEKYJIY HEU3BECTHOIO rasa
cmecu?

Hekoropoe konuuecTBO Trenusi pacHIMpsETcs CHayajla aanadaTHyYecKu, a 3aTeM
n3obapuyecku. Koneunas temneparypa raza paBHa HavanbHOUW. [lpu agmaGatHOoM
pacIIMpeHuy ra3 CoBEepIInU padoty, paBHyto 4,5 k. Hapucyiite rpaduk mporecca.
Kaxkoe xonnuecTBO TEMI0TH NOTJIOTHII T'a3 3a BECh Mpouecc?

Cwmemanu Boy Maccoit m1=5 kr npu temnepatype T1=280 K ¢ Bosoit maccoit m,=8 xr
npu temneparype To=350 K. Haiitu usmenenne AS sHTponuH, NpOUCXOAAIIEE TPU
CMEIITUBAaHUH.

WneansHbIil TByXaTOMHBIA Ta3, COAEPIKAIIUi KOJNIWYEeCTBO BemiectBa V=l Monb u
Haxonsammiics nox nasinenuem pP1=0,1 MIla npu temneparype T1=300 K, narpeBarot
MIPH MOCTOSIHHOM o0beMe 10 aaBneHus P;=0,2 Mlla. [Tocne 3Toro ra3 usorepMudecku
paciypmwicsa A0 Ha4yajabHOTO JaBJICHUS U 3aTeM M300apHO ObUI CKAT A0 HayalbHOIO
oobema V1. [loctpouts rpadux nukina. Onpenenuts Tepmudeckuii KIT/ n nukiia.
OnanHakoBBIE YacTHIIBI MaccoH m=10" r KaXxJ1asi pacupeieyieHbl B OJHOPOJIHOM
rpaBUTAIlMOHHOM Tofie HampspkeHHocThio G=0,2 mxH/kr. Onpenenutb OTHOIICHHE
M1/Tl; KOHIICHTPAIIMA YaCTUIl, HAXOJAIIMXCS Ha SKBUIOTCHIIMATBHBIX YPOBHSIX,
orcroAlux Apyr ot apyra Ha Az= 10 m. Temneparypa T Bo Bcex cinosx cuuTaercs
0/IMHaKOBOM U paBHOM 290 K.

Onpenenure, Npu Kakoi TemrepaType rasa, COCTOSIIIET0 U3 CMECH a30Ta M KHCIOpO/a,
HauOoJee BEpPOSTHBIE CKOPOCTH MOJIEKYII a30Ta U KHCIopoia OyayT OTINYAThCs APYT
ot npyra Ha Av = 30 m/c?

3Has QyHKIUIO pactpeeIeHusI MOJIEKYT IO CKOPOCTSAM B HEKOTOPOM MOJIEKYISIPHOM
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15.

16.

17.

18.
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m?> mv?
My4Ke f(V):W v’ exp ~ kT

, HallTH BeIpakeHUsl AJi1 HauOoliee BEpOSITHON

CKOPOCTH V5.

JIBa 0/IMHAKOBBIX MPOBOJSALINX 3aPSKEHHBIX LIapa HaXOIATCS Ha paccTossHUU =60 cMm.
Cuna orrankuBanus F; mapoB paBHa 70 MkH. Ilocne Toro kak mapsl npuUBEIH B
COIIPUKOCHOBEHHE M YyJAIWIA JApPYr OT Jpyra Ha IpPeXHEe pacCTOsSHUE, CHIla
OTTAJIKMBAHUS BO3pocia U crana paBHoM F,=160 MxH. Beraucauts 3apsael Q1 u Qy,
KOTOpbI€ ObUIM Ha LIapax 10 UX CONPUKOCHOBEHUMU. J[MaMeTp IIapoB CYUTATh MHOTO
MEHBILUM PACCTOSTHUS MEX]ly HUMH.

JIBe TOHKOCTEHHBIE KOHIIEHTpUIecKue chepsl ¢ paanycamu R; = 0,2 m u Ry = 0,4 m
HecyT Ha cebe 3apsibl ¢ MOBEPXHOCTHBIMH ILIOTHOCTAMK o1 = | HK/M® 1 0, = 3
uKin/M®  cooTBeTcTBeHHO. IIPOCTPAHCTBO MEXTy HHMH 3allONHEHO CPEIOil ¢
JUAJEKTPUYECKON MpoHMIaeMocTbio € = 2. Yemy paBHa HalpsHKEHHOCTb
ANEKTPUYECKOT0 IMOJII B TOYKAX, OTCTOSIIMX OT

LeHTpa Ha paccrosiHus 1 = 0,1 Mmur; =0,3 m. i i

B cxeme, uzobpaxkennoit Ha pucynke, £,=10,0B,

£2=20,0 B, £5=30,0B, R;=1,0 Om, R;=2,0 Om, Ry= % 7 fis
3,0 Om, Rs=4,0 Om, Rs=5,0 OMm, Rg=6,0 OMm m £3
R;=7,0 Om. BHyTpeHHee  CONpPOTHUBIICHHE &1 £z Rs

UCTOYHHUKOB TpeHeOpexumo Mmajno. Ompenenure
BEJIMYMHBI TOKOB BO BCEX y4acTKax LIeNH U padoTy,
COBEPILIECHHYIO BTOPBIM UCTOYHHKOM 3a MPOMEXyToK BpemeHu At=0,1

C. ‘{I_
Konnencarop noxakmoder k 6atapee ¢ 9JIC € = 8 B u BHyTpeHHUM & T
conpoTuBienreM I = 2 OM Kak MOKa3aHo Ha pucyHKe. CONPOTUBIIEHHE +— I_:'
pesucropa R = 2 Om. Kaxkoii 1omkHa ObITh €MKOCTh KOHIEHCATOPA, C \ :
yTOOBl  MOCJE€  3aMBbIKAHUS  KJIIoYa  DSHEpPrus  KOHJEHcaTtopa RI:I |
yMeHbIniIach Ha 48Mk/[x?

[To xoHTYpy, M300pak€eHHOMY Ha puCyHKe, uaeT Tok cwiod |1=100A. Onpenenuth
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21.
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24,

25.

MarHMTHYIO MHAYKIHIO B 1ojs, co3naBaeMyro STUM TOKOM B TOUKE [
O. Pagunyc u3orayroil yactu koHTypa paBeH R=20 cm (O-ueHTp
KPUBH3HBI KOHTYPa), a yron a=60°. R
B nmocrossHHOM MarHuTHOM MoJjie ¢ uHaykuuen B = 5 Tin naxogurcs
3aMKHYTBIM IPOBOJSIIMMI KOHTYP, IJIOIIAb KOTOPOI'O MEHSAETCS 110
sakoHy S(t) = (4 + 0,2t) cm?. Uemy paBra DJIC MHIYKIHHE B MOMEHT ;
BpeMeHM t = 5 ¢, eciu KOHTYp pacloJIOKEH TakK, 4YTO o*
MIPOHU3BIBAIOIIUI €r0 MATHUTHBIN TOTOK, MaKCUMaJIeH?

[lepnennukynspHo MarHuTHoMy mnoiato ¢ uHaykumed B=0,1 Tn Bo30OyxneHo
aNeKTpudeckoe mnosie HampsbkeHHocThio E= 100 kB/M. IlepnenmukynsapHo oboum
MOJIAM JBUXKETCS, HE OTKJIOHSASCH OT MPSMOJUHEHHON TpaeKTOpUHU, 3apsLKEHHas
YyacTulla. BEIUMCIUTH CKOPOCThH L YaCTHUIIBI.
Hctounuk S cBera (A=0,6 MKkM) U Tuiockoe 3epkano M ¢ Z P
pacrojoeHbl, Kak MmokazaHo Ha puc. 30.7 (3epkaio
JInoitna). Uro Oyner HabmtogaThest B Touke P dKpaHa, e M
riae cxoasres tyan SP u SMP, — cBeT nim TeMHOTa, eciu

|SP|=r=2 m, a=0,55 mm, |SM|=|MP|? Pye. 30.7
Mexny AByMsl TUIOCKONapasIeIbHbIMU CTEKJISHHBIMU TUIACTUHKAMMU TOJIO0XKWIA OYEHb
TOHKYIO TIPOBOJIOYKY, PACIOJOKEHHYIO TMapalljielbHO JHHUH COIPHUKOCHOBEHUS
IUTACTUHOK M HaXOJSIIYIOCS Ha pacctosHuu |=75 Mm ot Hee. B oTpakeHHOM cBeTe
(A=0,5 MKM) Ha BepXHEH TIJIACTHHKE BHIHBI HHTEPPEPCHIIMOHHBIC IOJOCHI.
Omnpenenuth auaMeTp d MOMEPEYHOrO CEUSHHS MPOBOJIOYKU, €CIH Ha MPOTSHKCHUU
a=30 MM HacuuThIBaeTCa M=16 CBETIBIX MOJIOC.

C nomotipio TuGPaKIMOHHOH pereTku ¢ nepuoaoM d=20 MKM TpeOyeTcsi pa3peninTh
nyonet Hatpust (M=589,0 HM u 1,=589,6 HM) B ciekTpe BTOporo nopsaka. [Ipu xakoi
HaMMeHbIIeH amrHe | permeTkn 370 BO3MOXKHO?

Ha nyTu 9acTUYHO-TIONIIPU30BaHHOTO CBETA, CTEMEeHb MOsipU3auu P KOTOpOTo paBHA
0,6, mOCTaBUJIM aHAJIU3ATOP TaK, YTO MHTEHCUBHOCTH CBETA, MPOIIEAIIEr0 Yepe3 Hero,
cTalla MaKCHUMalbHOW. Bo CKONBKO pa3 yMEHBIIMTCS HHTEHCHBHOCTH CBETA, €CIU
TJIOCKOCTH TIPOITYCKaHUsI aHAJIW3aTOpa MOBEPHYTh HA yroi o =30°?

a R
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27.

28.

29.

30.

31.

32.

33.

B cniekTpe uznyueHus orueHHoro mapa pajguycoM 100 M, BOZHUKAIOIIETO P SIAEPHOM
B3pbIBE, MAKCUMYM SHEPIUU H3IY4YEHUs MPUXOAUTCA Ha JUIMHY BOJIHBL 0,289 MKM.
KakxoBa Temnepatypa mapa? OmnpenennTe MakCUMajJbHOE PAacCTOSIHHE, Ha KOTOPOM
OyAyT BOCIUIAMEHATHCS JI€PEBSHHBIE NPEAMEThl, €CIM HX IOIJIOIIATeNIbHAS
criocobHoCT paBHa 0,7, a Temiora BociiaMeHeHms 5 JDk/cm’. Bpems namydeHus
MPUHSATH PaBHBIM 107%.

YenuHeHHbIN IMHKOBBIM ApUK painycoM | cM HaxOAWUTCsS B BaKyyMe€ U JUIUTEIbHOE
BpeMsl OCBEIAeTCs YJIbTPa(UOIETOBBIM M3JIydeHHEM C JJIUMHON BOJHBI 0,25 MKM.
OnpenenuTts YUCIIO HEOCTAIOIINX 3JIEKTPOHOB B 00bEME LIapUKa.

®otoH c sueprueit 0,28 M»aB B pesynbprare paccesiHusl Ha OKOMBIIEMCSI CBOOOIHOM
3JIEKTPOHE YMEHBIIUI CBOIO sHepruto A0 133,7 kaB. Haiitu umnynsc u HampaBiieHHe
pacrpocTpaHeHMsI IEKTPOHA OTAAYH.

[Totok sHeprum @, u3TydaeMblil dJeKTpuueckod sammoii, paBeH 600 Brt. Ha
paccTossHuUU I = | M OT Jammbl NEPHEHAMKYISPHO MAJAIOLIUM JIydaM PacIoIOKEHO
KpYIJIoe TUIOCKOE 3epKajbile auaMeTpoM d=2cm. [IpuHHMAsl, Y4TO M3Iy4YEHHUE JIAMITBI
OJIMHAKOBO BO BCEX HAIIPABJICHMSX U YTO 3€PKAIBLE MOJHOCTBIO OTPaKAET MaJAr0IINN
Ha HEro CBET, ONpeAeNnTh CHIly F cBEeTOBOro aBiIeHUS Ha 3epKaJIblIE.

Ha ocnoBe Teopun aroma bopa HallTM MMIyJIbC JIEKTPOHA B aTOME BOAOPOJA, €CIU
MHAYKIUS MarHUTHOTO T10JIs1, CO3/IaHHOT'O UM B IIEHTpe OpOUTHI IIPU BpallleHUH, paBHA
0,39 Ta.

Bo ckoibko pa3 u3MeHsercs: 1eOpoiineBckas JUIMHA BOJIHBI 3JIEKTPOHA MIPU MEpexose
€ro B aroMe BOJOpPOJa U3 OCHOBHOTO JHEPreTUYECKOTO COCTOSHUS B IEpBOE
BO30YXJIeHHOE?

W3 Teopun bopa nns aroma Bogopoza cienyeT, YTO CTAllMOHAPHBIMU JUISI JIEKTPOHOB
aToMa SIBJIIOTCS TaKue OpOUTHI, Ha JUIMHE KOTOPBIX YKJIAJbIBACTCS 1I€JI0€ YUCIIO JUTUH
nebpoiineBckux BoiH. Mcxonas W3 3TOro, HalWTe 4YMCIOBBIE 3HAUEHHUS MOMEHTa
HMIIYJIbCa HJIEKTPOHA B ATOME BOJOPO/Ia Ha MEPBBIX TpeX OOPOBCKUX OpOUTAX.
DNeKTpOH B aTOME€ BOJAOPOJa OIUCHIBAETCS B OCHOBHOM COCTOSIHUM BOJHOBOM
dynxumeii y(r) = Ce™® Onpenenuts oTHOIICHHE BEpOSTHOCTEH @1/, NPeGHIBAHMS
JJIeKTpoHa B cepudueckux ciosx tommuuor Ar = 0,01 g u paguycamu r1 = 0,5 a u
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35.
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r=1,5a.

BonsHOMY BBENIM BHYTPUBEHHO pacTBOp 00beMOM 1 CM3, COJICpIKAIlMI UCKYCCTBEHHBIN
PagroU30TOI HATPHSL ;Na akTUBHOCTHIO Ag=2000 ¢, AKTUBHOCTB KpoBU 00BeMOM |
CM3, B35TOI yepe3 5 4acoB, okazanach A =0,27c'1. Haiigute 00beM KpOBU YelOBEKa.
[Iepuoa nmonypacnaga UCIOJIB3yeMOI0 U30TOIA paBeH 15 yac.

OHeprus cBs3u E., sapa, cocrosiuero u3 IByX NPOTOHOB U OJAHOI'O HEHUTpOHA, paBHA
7,72 M>B. Onpenenuts Maccy My HEUTPATLHOIO aTOMa, UMEIOLIETO 3TO SAJIPO.

Bo ®pannum HavuaTto CTPOUTENIHCTBO MEXKIYHAPOIHOTO TEPMOSIACPHOIO pPEaKTopa, B
KOTOPOM MPEIIOJIAraeTcsl MOBOAUThH YIPABIAEMYIO PEAKIHUIO H? + 1H2, B KOTOpPOH
oOpasyeTrcss M30TON Telausi U HEUTPOH. Kakyro MomHOCTh OyJeT UMETh TaKon
peaxkTop, eciiu B HeM OyZIeT «BBITOPaTh» 1 MI TSDKEJIOro BOAOPOJa B CEKYHTy?

Anpda yactuna ¢ kuHetmueckod sHeprued K = 5,3 MbB B0o30yxkmaer peakmuio
9Be((x,n)lzC, sHeprus kotopoit Q=5,7 M»B. HaliTu kuHeTHueCKyI0 SHEpPTUI0 HEUTPOHa,
BBUIETEBIIIETO TIOJI MPSIMBIM YTJIOM K HAINlPaBJICHUIO JIBUXKCHUSI (i-4ACTHUIIBI.

Ilpumepnvie nabopamopnvie padomoi:

1. IlpumeHeHME 3aKOHOB COXPAHEHHUS JJIsl ONPEEIIEHUS] CKOPOCTH MOJIETa MYJIH

2. OmnpeneneHre MOMEHTOB HHEPIMH T C TOMOIIBIO KPYTHJIBHOTO MasTHHUKA.
IIposepka Teopemsl IlTelinepa

3. MHccnemoBanme BpamatenbHOTO JABMKEHHS TBEPJOTO Tella BOKPYT HEMOJBHIKHOM

ocH

Ornpezenenne XxapakTepUCTHK 3aTyXaoMUX KoneOaHnii PU3NIecKoro MassTHHKA

OmnpeneneHne CKOPOCTH 3ByKa B BO3AYXE METOAOM CTOSYEN BOJIHBI

N3ydeHne cTaTUCTUYECKUX 3aKOHOMEPHOCTEN

Onpenenenue ko3 PuiineHTa BI3KOCTH BO3TyXa

Onpenenenne mokazarens agunadarer metonoMm Kiemana u [lezopma

HccnenoBanne W3MEHEHUS TeMIeparypbl B aauabaTHYecKOM IIpolecce H

onpenenenue kodpdurumenta [lyaccona

10. ITpoBepka 3akoHa BO3pacTaHUs SHTPOINHMU B HEPABHOBECHOU CHCTEME

11. DxcnepuMeHTanbHOE ONpeeTIeHIE Ta30BOM MOCTOSHHON

©CooNo A




Kon
KOMIIETEHIINHT

I/IHI[I/IKaTOp JOCTHXXCHHA KOMIICTCHIIHN

O1eHOYHEIE cpe€acTBa

12.
13.
14.
15.

16.

17.

18.

19.
20.
21.
22.
23.
24,
25.
26.

HccnenoBanue 31€KTPOCTaTUUECKOTO TOJIS C IIOMOILBIO 30Ha

H3mepeHue 27IeKTPOABUKYIIEH CUIIBI HCTOYHUKA TOKA

[IIysTpoBaHue MUILIMAMIIEpMETpa

H3mepeHne eMKOCTE METOAOM MOCTHKOBOM CXEMBI M pacueT €MKOCTHBIX
COHpOTI/IBJIeHI/Iﬁ B ICIIAX MEPEMECHHOI'O TOKA

N3ydyeHne pe3oHaHCa HANPSHKEHUM W ONpEAEICHUE WHAYKTUBHOCTH METOIOM
pe3oHanca

OnpeneneHue MHAYKTUBHOCTM  KaTyIIKM W MarHUTHOM  IIPOHHULIAEMOCTH
(beppoMarHuTHOroO Tena

Onpenenenue paguyca KpUBU3HBI JMH3bI U IOJOCHI IPOIYCKAHUS CBETOQUIBTPA C
nomo1nso kKoner Herorona

Hutepdepomerpuueckie n3MepeHns Ha ocHOBe onbiTa FOHra

Omnpenenenre reoMeTpUYECKUX pa3MepoOB MPHU MOoMOIIK Ounpu3Mbl OpeHens
OnpezneneHue JUIMHBI CBETOBOW BOJHBI U XapaKTEPUCTUK AU(DPAKIIMOHHON PEeLIETKH
Omnpenenenne KOHIEHTPAMU pacTBOPOB caxapa U MOCTOSHHOM BpaleHUs
N3yuenue BHemHero ¢porodddexra u onpeaenenue nocrosuHoin [lnanka
N3ydeHne 3akoHOMEpHOCTEN aibda-pacnaga

N3y4eHne raMma-creKkTpa pagioakTUBHOIO HCTOYHUKA

OnpeneneHre MakCUMaJIbHOW dSHEpruM OeTa-yacTUl] M HJIEHTH(UKALUU
pPaadrOaKTUBHBIX MPEIIapaToOB




0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATEJM H KPUTEPHH
OLICHUBAHUS:

[TpomexyTouHas arTecTanus Mo AucHUIuinHe «Pu3nkay BKIIIOYACT TEOPETUIECKHUE BOTIPOCHI,
MO3BOJISIOIINE OIICHUTh YPOBCHD YCBOCHHSI O0YJAIOIIMMHUCS 3HAHHMA, U TIPAKTUUECKUE 3aaHMS,
BBISIBIISIFONIHE CTETIEHb C(DOPMUPOBAHHOCTH YMEHUH U BIIaJICHUIA, IIPOBOAUTCS B (hOpME IK3aMEHa
(1 cemectp) u B hopme 3aueta (2 cemectp).

DK3aMeH 10 JaHHOW JUCIUILUIMHE POBOIUTCS B YCTHOM (hOopMe 10 3K3aMEHAIMOHHBIM OUJIeTaM,
KKIBIH U3 KOTOPBIX BKIIIOYAET 2 TEOPETUICCKUX BOIIPOCA M OJHO IPAKTHUECKOE 3a/I1aHNe

(3amauay).

Ilokazamenu u Kpumepuu oUeHUBAHUA IK3AMEHA:

— Ha OLIEHKY «OTJIHYHO» (5 6aJuI0B) — 00y4JaroUIMiics JeMOHCTPUPYET BBICOKHI YPOBEHb
c(hOpMUPOBAHHOCTH KOMIIETEHIIUH, BCECTOPOHHEE, CUCTEMATHUECKOE U ITyOOKOe 3HaHHE
y4eOHOTO MaTepuaa, CBOOOIHO BBIOTHSIET MPAKTUIECKHUE 3aaHUs, CBOOOIHO ONEpUPYET
3HAHUSAMU, YMEHUSIMU, IPUMEHSET UX B CUTYallUAX MOBBIIICHHON CIIOKHOCTH.

— Ha OILICHKY «X0po1o» (4 6amia) — o0yJaromuiicss AEMOHCTPUPYET CPEAHUN YPOBEHB
c(hOpMHUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHUS, YMEHHUSI OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYNTENIbHBIC OIMOKH, HETOYHOCTH, 3aTPYJHCHUS IIPU AaHATUTUIECKUAX ONEPAIHIX, IEPEHOCE
3HAaHUU U YMEHUU Ha HOBbIE, HECTAHIAPTHBIE CUTYAI[HH.

— Ha OLIEHKY «yA0BJETBOPHUTEIbHO» (3 Oaia) — 00yJyarouuiicss 1eMOHCTPUPYET MOPOrOBbIN
ypoBeHb CHOPMUPOBAHHOCTH KOMIIETEHIUI: B X0/1€ KOHTPOJIBbHBIX MEPOIIPUATHI TOMYCKaI0TCA
OIIMOKH, TIPOSIBIIIETCS] OTCYTCTBUE OTACIBHBIX 3HAHUH, YMEHUH, HABBIKOB, 00YJarOIIUICs
WCIBITHIBACT 3HAUUTENbHBIE 3aTPYAHCHUS [IPU ONEPUPOBAHUM 3HAHUSIMU U YMEHUSMU TIPU UX
NepeHOCe Ha HOBBIE CUTYAITHH.

— Ha OLIEHKY «HeyA0BJIETBOPUTEIbHO» (2 Oayia) — 00yJaromuiicst 1eMOHCTPUPYET 3HAHUS HE
6o1ee 20% TeopeTHuecKoro MaTepuana, I0MyCcKaeT CylleCTBeHHbIC OIMOKHU, HE MOXKET IMOKa3aTh
MHTEJUIEKTYaJIbHbIC HaBBIKU PEIIEHUs MPOCTHIX 3ajau.

— Ha OLICHKY «HeY/A0BJIeTBOPUTEIbHO» (1 6ain) — oOydaromuiics He MOXKET MOKa3aTh 3HAaHUS Ha
YPOBHE BOCIIPOU3BEICHUS U OOBSICHEHUS] UH(OPMAIIMH, HE MOXKET IM0Ka3aTh UHTEIJIEKTYyaJIbHbIE
HaBBIKH PEUICHUS MPOCTHIX 3a7ad.

3aueT oO0yyaronrecs Moy4aroT B pe3ysibTaTe BhIMOJIHEHHS BCEX BUAOB paldoT,
MIPEAYCMOTPEHHBIX BO 2 cEMECTpe U3YUeHUs JaHHOM NUCLIMIUIMHGL. B ciiyyae HEBBINOIHEHNUS,
3a4eT NpoBoaUTCs B (hopMe cobece10BaHus IO BOIPOCAM COTJIACHO MEPEUHIO BOIIPOCOB K 3aUeTy.

Ilokazamenu u Kpumepuu OUeHUBAHUA 3auema:

- Ha OIICHKY «3a4T€HO0» 00yUYaloNuiicsi JeMOHCTPUPYET YPOBEHb, HE HIKE TOPOTOBOTO,
c(OpMHUPOBAHHOCTH KOMITETEHIUI: B X0/1€ KOHTPOJIbHBIX MEPOIIPUSATHI MOTYT 1OIyCKaThCs
OIIMOKHU, MOXKET MPOSBISATHCS OTCYTCTBUE OTACIbHBIX 3HAHUHN, YMEHHI, HABBIKOB, 00y4YaIONTUIiCs
MOFYT HCIIBITHIBACT 3HAYUTCIIbHBIC San}UIHeHI/If{ HpI/I OHGpHpOBaHI/II/I 3HAHUIAMU U yMeHI/IHMI/I HpI/I
WX MePeHOCe Ha HOBBIE CUTYAIIHH.

- Ha OIICHKY «HE 3a4TCHO» 00yJaIONIUIiCs He MOXKET MTOKa3aTh 3HAHUS Ha IIOPOTOBOM YPOBCHD
c(hOpMUPOBAHHOCTH KOMIIETEHITUH, T.€. 00yJaroIIMiics He TTOKa3bIBaeT 3HAHUE OCHOBHOTO
MaTtepuaia B 00bemMe, He0OX0MMOM JIsl TIPEICTOSIIEH MpodecCHOHaTBHOM NI TeIbHOCTH; HE
CIOoCcOOEH apryMEHTHPOBAHHO U TIOCTIEI0OBATENIBHO U3J1araTh, 10MyCcKaeT rpyObie OMMOKY B
OTBETaxX; HEC MOXCT IIOKa3aTh I/IHTeJIJIeKTyaHLHBIe HABBIKHN peHIeHI/ISI HpOCTBIX 3aga4. HC
MIOATBEPKIAET OCBOCHUE KOMIIETEHIIUH, IIPEYCMOTPEHHBIX IPOIPAMMOM.



