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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM roy Ha 3acenanuu kadeapel DOu3uKu

[Ipotokom ot 20 r. Ne

3aB. kadeapoii M.E.XpKmec

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa U 0100peHa s peanusanuu B 2024 - 2025
yueOHOM rofy Ha 3aceqaHuu Kadeapel DOHU3UKU

[Iporokom ot 20 1. Ne

3aB. kadeapoii M.B.Xpl(ynnc

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100peHa s peanuzanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqanuu Kadeapslr DOHU3UKU

[Iporokom ot 20 . Ne
3aB. kadeapoii M.b. Apkynuc

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2026 - 2027
y4eOHOM roy Ha 3acenanuu Kadeapelr DOu3uKu

IIporokomor 20 . Ne
3aB. kadeapoii M.b. Apkynuc

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamsanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqanuu kadeapsl Dusuku

IIporokomor 20 1. Ne

3aB. kadenpoit M.B.KpKmec




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

IensaMu ocBoeHUs AMCUUIUINHBL «DU3HKa» SBIAIOTCSA: OBIaJeHHE 0a30BBIMU 3HAHUSIMU
OCHOBHBIX (PM3MUECKUX 3aKOHOB M METOJOB KJIACCHYECKOHM M COBPEMEHHOW (M3MKH IS
TEOPETUYECKOI0 U 3KCIEPUMEHTAIBHOTO HUCCIIEAOBAHUS U PEIEHHs 3a/1a4, BOZHUKAIOUIUX IPU
JanpHeimemM o0y4eHHH U B TOCTeIyIOeH TpopecCnoHaIbHON NesITeIbHOCTH.

OTH 1eNT JOCTUTAIOTCS B X0J1€ BBIMOJIHEHUS CIICAYIOUIMX 3a1au:

— O3HAaKOMJIEHHUE CTYJCHTOB C COBPEMEHHOMN (PU3NUECKOI KapTHHON MHpa, C OCHOBHBIMH
KOHLIETIUSAMH, MOAEIISIMH, TEOPUSMH, OIUCHIBAIOIIMMU [10BEIEHNE 0OBEKTOB B MUKPO-, MaKpO-
U METaMHpE;

— IPHOOpPETEHNE HABBIKOB 3KCIIEPUMEHTAIBHOI0 UCCIEI0BAHNS (PU3NUECKUX ITPOLIECCOB,
OCBOCHHE METO/IOB MOJTYYEHHUSI U 00paOOTKH SIMIIUPHUECKON HH(pOpMaIny;

— M3y4YEHHE TEOPETUYECKUX METOJI0B aHanMu3a (PU3MUYECKUX SBICHUH, pacueTHBIX
IpoIelyp ¥ AITOPUTMOB, HanOoJIee MUPOKO MPUMEHSIEMBIX B (DU3HKE;

— OCBOEHME METOJI0B IIOJIY4YEHHUs U 00pabOTKH SMIMPUUECKON HHpOpMaLuy;

— (¢opMHpOBaHHE Yy CTYJCHTOB €CTECTBEHHOHAYYHOTO MHMPOBO33PEHHS, KYIbTYPHI
MBILIEHHSI, Pa3BUTHE CIHOCOOHOCTH K OOOOIEHHIO, TOCTAaHOBKE 3a/a4d U BbIOOpY myTel ee
pelIeHus.

2 MecTO TUCHUILTUHBI (MOIYJIs1) B CTPYKTYpe 00pa30BaTe/ibHOI NPOrpaMMbl

Jucnummaa Ousrka BXOJUT B 0053aTENNbYI0 YacTh y4eOHOTO TUTaHa 00pa3oBaTeIbHOM
MPOTPaMMBIL.

I[JI?I HU3YUCHUA JUCHUITIIMHBI HGO6XOIII/IMI)I 3HAHUA (YMCHI/UI, BJIaIICHI/ISI),
c(hOpMHUPOBAHHBIE B pe3yJIbTaTe U3yUCHUS TUCIUILINH/ PAKTUK:

Hucuunnuna  «®dusuka» BXOAUT B 0a30Byl0 4YacTb  MaTeMaTHUYECKOro H
€CTECTBEHHOHAYYHOI'0 IMKJIA JUCLIUILIMH 00pa30BaTEeIbHOTO CTaHAapTa OakaiaBpuara.

Jisa  u3ydeHus  AMCUUIUIMHBL  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJIAJCHUSA),
chopMuUpOBaHHBIC B PE3yJbTAaTe U3YyUYCHHUS CICIYIOUIUX Pa3esiOB MATEMATHKH, MOJIYYCHHBIX B
oOmieoOpasoBarenbHO  mikoie:  AudQepeHinanbHOoe W HUHTErpallbHOE  HCYHCIIEHUE,
muddepeHIManbHble YpaBHEHUS, BEKTOPHBIN aHanu3. M3 IIKOIBHOTO Kypca XMMHH HE00X0IUMO
3HAHUE CIENYIOUIUX Pa3AesioB: MEPUOANYECKasi CUCTEMA AJIEMEHTOB U €€ CTPYKTypa, CTPOCHHUE
aToma, JJIEKTPOHHBIE U JJIEKTPOHHO-Tpaduueckue (HOpPMyJbl IJIEMEHTOB, OCHOBHBIE 3aKOHBI
XUMUU, TIEKTPOXUMHUSI.

3HaHus (YMEHUs, BlaJIeHUs), MOJTYYeHHbIE IPU U3yYEHUHN JAaHHON AUCLUUILIMHBI OyayT
HEOOXOIUMBI JUIsl U3yUeHUS IUCHUILTNH/TIPAKTHK:

MexaHuKa CIUIOLIHOM Cpenbl

[IpukiiagHas MmexaHuka

dusnKo-xuMuUeckas pazmepHas 00paboTka MaTepHuasIoB

Mertposorus, cTanaapTH3anus U cepTuuKanus

[IpoekTHas AeATETbHOCTD

be3onacHOCTb XKU3HEAEATEILHOCTU

3 KomnereHuunu ody4yaroiierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

TUCHUTLUTUHBI (MOYJIs1) ¥ IIJIAHUPYEMBbI€E Pe3yJabTAThl 00yUeHu sl

B pesynapraTe ocBoeHms mucummuidHbl (Moayis) «Dusukay oOydarouuics T0JDKEH
007a/1aTh CIEAYIONUMHU KOMITETEHITUSIMU:

KO,Z[ HHJUKATOpa I/IH,I[I/IKaTOp JOCTHIXKCHHA KOMIICTCHIIMH

OIIK-1 Cnocoben MNPpUMCHATH C€CTCCTBCHHOHAYYHBIC U O6I.[I€I/IH)KCHepHBIe 3HaHHA, MCTO/bI
MATEMATHYCCKOI'O aHaJIn3a 1 MOJACJIIMPOBAHNS B HpOd)eCCHOHaHBHOﬁ JCATCIIBHOCTH,




OIIK-1.1 Pemaer crangaptHbie npodeccHOHANBHBIC 3aJadyd ¢ TMPUMEHEHHUEM
0OIIEHH)KEHEPHBIX 3HAHUI
OIIK-1.2 [IpuMeHsieT MeTOAbl MOJEIUPOBAHMS M MAaTEMaTHYECKOro aHaiau3a I

PCHICHM 3a1a4 B HpO(beCCHOHaHBHOﬁ JCATCIIbHOCTH




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyA0€MKOCTh JUCITUIUIMHBI cOCTaBisieT 15 3adueTHbIx equHuIll 540 akana. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas padora — 43,9 akaj. 4acos:
— aynuTopHas — 38 akaJ. 4acoB;

— BHeayuTopHas — 5,9 akaJ1. 4acos;

— caMocTosTenbHas pabora —474,8 akaj. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

— MOJrOTOBKA K hKk3ameny — 17,4 akan. gac
— MOJTOTOBKA K 3a4éTy — 3,9 aKkaj. yac
dopma aTTecTaluu - 3K3aMeH, 3a4eT

AynutopHast s
KOHTaKTHas paborta E 3 dopma TeKyIIEero
=
B aKaJl. 4yacax 5} Bung KOHTPOJIS
Pasnen/ Tema g | (paxan uacax) = . p Kon
> & © | camocTOsTENnBHOM | yCIIeBaeMOCTH U
JIACIMTUTHHBI = £ m . | xomnereHin
o & paboThI MIPOMEKYTOYHOM
na6. |mpaxr. | £ &8
TIex. : 12 aTTecTalun
3aH. | 3aH. [Q &
1. MexaHuka
ITpopaboTka
JIEKLIU, U3y4YEHUE
TEOPETUYECKOTO
Mmarepuana,
MOATOTOBKA K
1.1 KunemaTrnka u TUHaMHKa BBITIOJTHEHUIO U BrimonaeHne
MOCTYNaTEIbHOTO u 0,5 2 40 obOpaboTka KOHTPOJIBHOM
BPAIIaTeIbHOTO IBIKESHUS Pe3yIbTaTOB paboTsr Ne 1
71a00PaTOPHBIX
pabor, perieHue
HHANBUAYAJIbHBIX
KOHTPOJIBHBIX
pabot
1
IIpopaboTka Beinonnenue u
JIEKLUH, H3ydeHne 3aIuTa
TEOPETHYECKOTO 1a00paTOpHOI
Mmarepuana, paboThI
MOATOTOBKA K Nel"ITpumenenue
BBITIOJTHEHUIO U 3aKOHOB
1.2 3akoHBI COXpaHCHHUS B
0,5 2 2 40 o0OpaboTka COXpaHEHUS JUIst
MEXaHHUKe
pe3yIbTaToB OTIpeeeHH s
71a0b0paTOPHBIX | CKOPOCTH IOJieTa
pabort, perieHue mynua'.
WHANBUAYAJIBbHBIX Brmmonnenue
KOHTPOJIBHBIX KOHTPOJIBHON
pabot pabotsr Ne 1




IIpopaboTka
JIEKIIUH, U3ydIeHHE

pabot

TEOPETUYECKOTO
Mmarepuana,
MOJIrOTOBKA K
BBITIOJTHEHUIO U Brimonaenne
13 Mexanuyeckue N
0,5 40 00paboTka KOHTPOJILHOM
KOJICOAHUSI U BOJTHBI
pe3yJIbTaToOB pabotsr Ne 1
1a00PaTOPHBIX
pabor, perieHue
VHIUBHUAYaIbHBIX
KOHTPOJIBHBIX
pabot
HUroro no pazaeny 15 120
2. Monekymsipas  Qusuka u
TEPMOANHAMHKA
ITpopaboTka
JIEKLU, U3y4YEHUE
TEOPETUYECKOTO
Mmarepuaa,
MIOJTOTOBKA K
2.1 Craructuueckas Quszuka A
" BBITIOJTHEHHUIO U Brimonnenue
0,5 40 00paboTka KOHTPOJIBHOM
MOJICKYJIIPHO-KHHETHYECKas
pe3ysbTaToB pabotbr Ne 1
Teopus
11a00paTOPHBIX
pabor, peuieHue
MHIUBHIYaIbHBIX
KOHTPOJIbHBIX
pabot
1
ITpopaboTka
pup Brinonnenue n
JIEKLUH, H3ydeHne
3aIuTa
TEOPETUYECKOTO N
MATeDHANA nabopatropHoOi
P ? paboter Nel4
MOJrOTOBKA K "
Onpenenenue
BBITIOJTHEHUIO U HoKAsATENs
2.2 TepMmouHaMuKa 0,5 40 00paboTka
anuabatsl y
Pe3yJIbTaTOB
metonoM Kiremana
11a00paTOPHBIX "
a0oT, pelIeHue u Jlesopma’,
P 'P Brimonnenne
WHIVBHIYaTbHBIX o
KOHTPOJIbHOI
KOHTPOJIBHBIX "
pabothr Ne 1
pabot
HWroro no pazaeny 1 80
3. BosiHOBas 1 KBaHTOBas ONTHKA
IIpopaboTka Brinmonnenue u
JIEKIUH, U3ydeHHe 3alura
TEOPETHYECKOTO TabopaTOpHOI
Mmarepuana, pabotsr Ne34
HOATOTOBKA K "Omnpenencuue
BBIMOJIHEHUIO U | JIJIMHBI CBETOBOM
3.1 Untepdepenuus u
pdepen 1 1 39 obOpaboTka BOJIHBI U
JT(paKIus CBETOBBIX BOJH
Pe3yJIBbTaToB XapaKTEePUCTHK
11a00paTOPHBIX JU(paKIOHHON
pabor, perieHue pemeTku".
MHIUBHIYaIbHBIX BeimonHeHne
KOHTPOJIBHBIX KOHTPOJIBHOM

pabGoter Ne 1"




IIpopaboTka
JIEKIIUH, U3ydIeHHE

TEOPETHYECKOTO
Mmarepuana,
MOJIrOTOBKA K
BBITIOJTHEHUIO U Brimonaenne
3.2 KBaHTOBas ONTHKA 0,5 40,4 obOpaboTka KOHTPOJIBHOM
pe3yJIbTaToOB pabotsr Ne 1
1a00PaTOPHBIX
pabor, perieHue
VHIUBHUAYaIbHBIX
KOHTPOJIBHBIX
pabot
HUroro no pazaeny 15 79,4
Hroro 3a cemecTp 4 10 |[279.4 3K3aMeH
4. DIeKTpUYECTBO U MAarHETU3M
ITpopaboTka
JIEKLU, U3y4YEHUE
TEOPETUYECKOTO
Mmarepuana,
HOJITOTOBKA K
4.1 DIEKTPOCTATHIECKOE BBIMOJTHCHUIO U Berinonnenue
moine B BakKyyMé U B 05 1 15 00paboTka KOHTPOJIbHOM
BCIIIECTBE pe3yJIbTaTOB pabothr Ne 2
71a00PaTOPHBIX
pabort, perieHue
WHUBUAYaTbHBIX
KOHTPOJIBHBIX
pabot
Brinonnenue n
3aIuTa
ITpopaboTka 1a00paTOpHOI
TIEKIUH, H3ydIeHHE paboter Ne24
TEOPETUYECKOTO "Pacmupenue
Mmarepuana, npezena
HOJrOTOBKA K U3MEpPEeHUS
42 HocTosHHb BBITIOJTHEHUIO 1 amriepMerpa u
. 2105 1 10 o0OpaboTka BOJIETMETpPA
INEKTPHYCCKHI TOK
Pe3yIbTaTOB MTOCTOSTHHOTO
11ab0paToOpHBIX ToKa".
pabor, peuieHue Beinonnenue
MHIVBHIYaTbHBIX KOHTPOJIBHON
KOHTPOJIBHBIX pabotsr Ne 2
pabot "DIIEeKTPUIECTBO 1
MAarHeTusM.
BosnoBas ontuka"
ITpopabotka
JIEKLIUH, U3yYEHUE
TEOPETHYECKOTO
Mmarepuana,
MOJrOTOBKA K
BBIIIOJTHCHUIO 1 Brmmonnenue
4.3 MarnuTHO® TIONE B N
0,5 1 10 obOpaboTka KOHTPOJIbHOM
BAaKyyM€ M B BEILIECTBE
pe3yNIbTaToB pabotsr Ne 2
11a00paTOPHBIX
pabor, perieHue
MHIVBHIYaTbHBIX
KOHTPOJIbHBIX

pabot




4.4 DNeKTpOMAarHUTHas
UHIYKIHUSE

0,5

15

IIpopaboTka
JIEKIIUH, U3ydIeHHE
TEOPETHYECKOTO
MarepHana,
MOATOTOBKA K
BBITIOTHEHUIO U
obOpaboTka
pe3yIbTaToB
1a00PaTOPHBIX
pabor, perieHue
WHJIMBHIYaJbHBIX
KOHTPOJIBHBIX
pabot

Brimonnenue
KOHTPOJIBHOH
pabotsr Ne 2

45 DIEKTPHUECKHE
KojneOaHusT U TEepPEeMEHHbIH
TOK

0,5

20

ITpopaboTka
JIEKIIUH, U3ydIeHHE
TEOPETHYECKOTO
Mmarepuana,
MOATOTOBKA K
BBITIOJTHEHUIO U
o0OpaboTka
Pe3yIbTaTOB
71a00PaTOPHBIX
pabor, perieHue
WHUBUAYaTbHBIX
KOHTPOJIBHBIX
pabot

Brimonnenue
KOHTPOJIbHOH
pabothr Ne 2

Hroro no pazneny

2,5

70

5. KBaHTOBas, aTOMHAs U siAepHAs
(duznka

5.1 KBaHTOBast MeXaHHKa

04

30

ITpopaboTka
JIEKLU, U3y4YEHUE
TEOPETUYECKOTO
Mmarepuana,
HOJrOTOBKA K
BBITIOJTHEHUIO U
00paboTka
pe3yJIbTaToB
11a00paTOPHBIX
pabor, peuieHue
WHIVBHIYaTbHBIX
KOHTPOJIBHBIX
pabot

Brimonnenue
KOHTPOJIbHOU
padotsr Ne 2

5.2 ®usuka aroma

0,4

30

ITpopaboTka
JIEKLIUH, U3y4YeHHE
TEOPETUYECKOTO
Mmarepuana,
MOJrOTOBKA K
BBITIOJTHEHUIO U
00paboTka
pe3yNbTaTOB
11a00paTOPHBIX
pabor, perieHue
MHIVBHIYaTbHBIX
KOHTPOJIBHBIX
pabor

Brinonnenue n
3ammra
1a00paTOpHOI
pabotsr 42
"Omnpenenenue
KBAaHTOBBIX YHCEl
BO30YXJICHHOTO
COCTOSIHUSI aTOMa
Bojopoa".
Brimonnenne
KOHTPOJIbHOU
paboThr Ne 2




5.3 Anepuas ¢pus3nka

0,5

30

IIpopaboTka
JIEKIIUH, U3ydIeHHE
TEOPETHYECKOTO
MarepHana,
MOATOTOBKA K
BBITIOTHEHUIO U
obOpaboTka
pe3yIbTaToB
1a00PaTOPHBIX
pabor, perieHue
WHJIMBHIYaJbHBIX
KOHTPOJIBHBIX
pabot

Brimonnenue
KOHTPOJIBHOH
pabotsr Ne 2

5.4 ®wusmka >IeMEHTapHBIX
YacTHI] ¥  COBpPEMCHHas
(bu3nUecKas KapTHHA MHUpPa

0,2

35,4

ITpopaboTka
JIEKIIUH, U3ydIeHHE
TEOPETHYECKOTO
Mmarepuana,
MOATOTOBKA K
BBITIOJTHEHUIO U
o0OpaboTka
Pe3yIbTaTOB
71a00PaTOPHBIX
pabor, perieHue
WHUBUAYaTbHBIX
KOHTPOJIBHBIX
pabot

Brimonnenue
KOHTPOJIbHOH
pabothr Ne 2

Hroro no pazneny

1,5

1254

Uroro 3a cemectp

1954

3a4éT

Hroro nmo gucuuiinge

12

18

4748

OK3aMCH, 3a4€T




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Ipn peanuzanuu pa3IUYHBIX BHUIOB y4ueOHOH paboThl HambOosee d(QeKTUBHBIC
pe3yibTaThl OCBOCHUS IUCUUIUIMHBI «®Du3uka» Hal0T TpaaulUoOHHBIE 00pa30BaTENbHBIC
TEXHOJIOTMM,  TEXHOJOTMU  MPOOJEMHOro  OOYy4YeHMs, HMHTEPAKTUBHBIE  TEXHOJIOTUU,
UH(POPMALMOHHO-KOMMYHUKAIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTHH.

1. TpagunuoHHble 00pa3oBaTelbHbIE TEXHOJOTHMH OPHEHTUPYIOTCS Ha OpraHU3aluio
00pa30BaTeNbHOTO  IIpOLlEcCa, MPEANOJJAralllyl0 MpsAMYH TpPaHCISALUIO 3HAHUM  OT
npenoaaBaress K CTyIeHTY (IPEeuMYIEeCTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UUTIOCTPATUBHBIX
METO0B 00ydeHus). YueOHasi esTeIbHOCTh CTYJCHTAa HOCUT B TaKUX YCJIOBHSX, KaK MPaBUIIO,
PEeNpOAYKTUBHBIN XapakTep.

@®opmbl y4eOHBIX 3aHATHI C UCTIOIB30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHIL:

Nndopmanonnass jekuusi -  [OCIENOBATEIbHOE  M3JIOXKEHHE  Marepuana B
JUCHUTUTMHAPHON JIOTHKE, OCYIIECTBISIEMOE NPEUMYIIECTBEHHO BepOAJbHBIMU CpEICTBAMU
(MOHOJIOT TIpernoaaBaTesl).

Cemunap — Oecenia mpemnogaBares U CTyIEHTOB, 00CYKICHHE 3apaHee MOATOTOBICHHBIX
COOOIEHUH MO KaXIOMY BOMPOCY IUTAHA 3aHATHS C €OUHBIM JUISI BCEX MEpeyHEM
pEKOMEHIyeMOH 00s3aTeIbHOM U JOTIOTHUTEIBHOM JTUTEPATYPHI.

[IpakTuueckoe 3aHsTHE, MOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUU M HABBIKOB IO
IPEJIOKEHHOMY aIrOPUTMY.

JlaboparopHasi pabota — opranusanus yueOHol paboThI C pealbHBIMH MaTEPUATbHBIMU U
MH(OPMALlMOHHBIMU OOBEKTaMH, AKCIEpPUMEHTalbHasi paboTa € aHaJIOrOBBIMH MOJEISIMU
pealbHbIX 00OBEKTOB.

2. Texuomoruu mpoOIEMHOTO OOyUYEHUsS — OpraHu3anus o0pa3oBaTEeILHOrO IMpolecca,
KOTOpas MpernoiaraeT MOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3/IaHUE YUEOHBIX MPOOIEMHBIX
CUTYaluH JUIsl CTAMYJIMPOBAHUS AKTUBHOW MI03HABATEIbHOU AEATEIBHOCTHU CTYIEHTOB.

®opmbl y4eOHBIX 3aHATHI C UCIIOJIB30BAHUEM TEXHOJIOTUH MPOOIEMHOT0 O0YUEeHHUS:

[IpoGnemHas nekuust — U3JI0KEHUWE MaTepuaa, I[peAroiaralollee MOCTaHOBKY
IpOOJIEMHBIX W JMCKYCCHOHHBIX BOIIPOCOB, OCBELICHHE pA3JIUYHBIX HAy4YHBIX I10/X0JI0B,
ABTOPCKHME KOMMEHTApUHU, CBSI3aHHBIE C PA3NMYHBIMU MOJEISMHM HUHTEPIPETAlUU U3Yy4aeMoro
MaTepuaia.

[IpakTuyeckoe 3aHsATHE B (OpMe NpPAKTUKyMa — OpraHu3anus ydeOHOH paboThl,
HarpaBJieHHAsT Ha pelIeHHuEe KOMIUIEKCHONW y4eOHO-TI0O3HABATENbHON 3a/auyu, TpeOylomen oT
CTYyJIeHTa IPUMEHEHUS KaK HAYYHO-TEOPETUYECKUX 3HAHUM, TAK U TPAKTUYECKHUX HABBIKOB.

3. HTepakTHBHBIE TEXHOJIOTHH — OpraHU3anus 00pa3oBaTENLHOTO MPOIecca, KOTopast
IIpeIoiaracT akTUBHOE U HEJIMHENHOE B3aUMO/IEHCTBUE BCEX YUACTHUKOB, TIOCTH)KEHHE HA ATON
OCHOBE JIMYHOCTHO 3HAYMMOIO Il HHUX oOpa3oBaTelbHOTO pe3ynbrara. Hapsay co
CHEUMATU3UPOBAHHBIMU  TEXHOJOTHMAMHM  TakOro  pojJa  NOPUHIMI  HUHTEPAKTUBHOCTH
IPOCJIEKUBAETC B OOJIBIIMHCTBE  COBPEMEHHBIX  00pa30BaTENbHBIX  TEXHOJIOTHH.
WHTEpakTUBHOCTH MOAPA3yMEBAET CyOBEKT-CYyOBEKTHBIE OTHOLLIECHHS B X0€ 00pa30oBaTeIbHOIO
npolecca 1, Kak cieicTsre, GopMHpoBaHHE caMOpa3BUBaroLIEiics HHPOPMAIIMOHHO-PECYPCHOM
CpeJBl.

@®opMbl yuyeOHBIX 3aHATHI C MCIOJB30BAaHUEM CHELMATU3UPOBAHHBIX MHTEPAKTHUBHBIX
TEXHOJIOTHI:

Jlexuusi «0OpaTHON CBS3M» — JIEKIMS-TIPOBOKAIMs (M3JI0KEHUE MaTepHalia ¢ 3apaHee
3arJIaHUPOBAHHBIMU OIIMOKaMM), JIEKIUA-0ece1a, JTeKIU-TUCKYCCHSL.

CeMuHap-IuCKycCcHsl — KOJUIEKTMBHOE OOCYXJIE€HHE KaKoro-iudo CIHOpPHOro BOMpoOca,
npoOJieMbl, BBHISBICHHE MHEHWH B Tpymmne (MEXIpYNIOBOW JHMAlor, JTUCKYCCHS Kak
CIIOp-IaJor).

4.  HWubopMallMOHHO-KOMMYHUKAIIMOHHBIE  O0Opa3oBaTelbHbIE  TEXHOJIOTUH  —
opranusaius o0pa3zoBaTebHOTO Mpolecca, OCHOBaHHAsI HA MPUMEHEHUH CIIeUAIN3UPOBAHHBIX
IPOTPaAMMHBIX CpeJl U TEXHUYECKHUX CPEJCTB PabOThI ¢ HH(POPMAIIUEH.



®opMbl y4eOHBIX 3aHITHH C HCIOJIb30BaHHEM HH(POPMAIIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTHIA:

Jleknusa-Bu3yanuzanus — U3JIOKEHHE COJIEp)KaHHUS COMPOBOXKIACTCS IpE3CHTalMeH
(nemoHcTpaluen yueOHbIX MaTepUasoB, MPEJCTABICHHBIX B PA3JIMYHBIX 3HAKOBBIX CUCTEMAaX, B
T.4. WUTFOCTPATUBHBIX, TPAPUIECKUX, ayAHO- U BUICOMATEPHUAIIOB).

[TpakTudeckoe 3ausTHe B HhopMe Mpe3eHTAIMH — PECTABICHUE PE3YIbTATOB IMPOSKTHOM
WJI UCCIIEI0BATENIbCKOM €SI TEILHOCTH C UCIIOJIb30BAHUEM CIICLIMATTM3UPOBAHHBIX MPOTPAMMHBIX
cpen.

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4YaOIIMXCst
[Ipencrasneno B npunoxxenuu 1.

7 OueHOYHBIE CPeACTBA /1Jisl IPOBeeHHs POMEKYTOUHOI aTTecTAlMI
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE O0ecneYeHrue TUCIUIIHHbBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypAa:

1. Jemumuenko, B.M. ®usuka [Dnextponusiii pecypc] : yueonuk / B.U. JlemMuaueHko,
N.B. demumguenko. — 6-e¢ uza., nepepad. u mon. — M.: UHOPA-M, 2016. — 581 c¢. — Pexum
noctyna: http://new.znanium.com/bookread2.php?book=469821 — ISBN:978-5-16-010079-1.

2. KysnenoB, C.M. ®usuka: Mexanuka. MexaHuueckue KoieOaHUS U BOJIHBI.
MornekynsipHas ¢usuka. Tepmoannamuka [DnekTpoHHbIH pecype] @ YueOHoe mocodue / C.H.
Ky3Huenos. - 4-e uza., ucnp. u goi. - M.: By3osckuit yueobnuk: HULL UHOPA-M, 2014. - 248 c. —
Pexum J0CTyMa: http://new.znanium.com/bookread2.php?book=412940 - ISBN
978-5-16-101026-6

3. Ky3nenos, C.1. ®usuka: OCHOBHI 2JIEKTPOIUHAMUKH. DJIEKTPOMArHUTHBIE KOJICOaHUS
U BOJIHBI [ DNeKTpOoHHBIH pecypc] : Yuebnoe mocodue / C.U. Ky3uenos. - 4-e u3., ucrp. u J01. -
M.: BysoBckmii yueOnmk: HUIL[ HNHOPA-M, 2015. - 231 c. — Pexum pocryma:
http://new.znanium.com/bookread2.php?book=424601 — ISBN 978-5-16-101657-2

4. Kysuenos, C.M. ®duszuka. BomnoBas ontuka. KBaHTOBas mnpupoma u3IydeHUS.
DyeMeHThbI aTOMHO# | siiepHOi Gpu3nku [DnekTponHslit pecype] : Yued. noc. / C.1. Ky3Henos,
AM. Jlunep - 3-€ uzn., nepepad. u gomn. - M.: By3os. yue6.: HUI[ UH®PA-M, 2015 - 212 c. —
Pesxxum JOCTyMa: http://new.znanium.com/bookread2.php?book=438135 - ISBN
978-5-16-100426-5

0) JlonosiHuTEIbHAS JIUTEPATYpA:

1. Borauea, N.}O. Metoauka pemenus 3anau no ¢usnke. MexaHuka [DIeKTpOHHBIN
pecypc] : yueonoe mocodue / N.YO. borauesa, O.H. Boctpokuytosa ; MI'TV. - [2-e u3a., moaror.
no med. u3n. 2017 r.]. - Marauroropck: MI'TY, 2018. - 3arn. c¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3567.pdf&show=dcatalogues/1/1515
210/3567.pdf&view=true

2. ®u3uka TBEPIOTO Teja, aTOMa W aTOMHOTO sjipa [DIEKTPOHHBIH pecypc]: yueOHoe
nocobue [is By30oB] / C.A. Byrakos [u 1p.]; Marautoropckuii roc. TexHudeckuii yH-T um. I, U.
Hocosa. - Marautoropck : MI'TY um. I'. U. Hocosa, 2019. - 3arn. ¢ turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3818.pdf&show=dcatalogues/1/1530
254/3818.pdf&view=true



B) MeTonuyeckue ykazaHus:

1. Mexannka. MonekymsipHas (u3uka W TepMOAMHAMUKa [DJIEKTPOHHBIM pecypc]
naboparopusblii npaktiukyMm / E.H. Acranos, 3.H. Boruesa, JI.C. lomkenkosa u ap. ; MI'TY. -
Marautoropck :  MITY, 2016. - 3arn. ¢  Tutyn.  9kpara. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130
121/2420.pdf&view=true

2. Beuepkun, M.B. DnexTpocTraTHka W IOCTOSHHBIM TOK [DIeKTpoHHBIH pecypc] :
npaktukym / M.B. Beuepkun, O.B. Kpusko, E.B. Makapuesa ; MI'TY, UH-T 3HEPreTHKU |
aBToMaTuku, Kad. ¢usuku. - Marautoropck : MI'TY, 2012. - 3arn. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/1/1124
701/1544 pdf&view=true

3. CaBuenko, HO.M. IlepemeHHbIli TOK [DNEKTpOHHBIM pecypc] : gabopaTOpHBII
npaktukyM / FO.U. CaBuenko, O.H. BocrpoknyroBa, H.1. Mumenesa ; MI'TY . - Marauroropck

MI'TY, 2018. - 3arm. c TUTYIL. JKpaHa. - URL:
httos://maatu.informsvstema.ru/unloader/fileUnload?name=3529.ndf&show=dcataloaues/1/1515

r) [Iporpammuoe obecneuenue u UaTepuer-pecypcebi:

IIporpammHoe oGecnieueHue

Haumenoanue N
1o Ne noroBopa Cpoxk neicTBuUS TUIICH3UU
Adobe Design
Premium CS 5.5|K-615-11 01 12.12.2011 0eccpovHO
Academic
7Zip CBOOOJTHO 0EeCCPOYHO
Adobe Reader [cBoboaHO 0eccpovHO
Bpayzep Mozilla|cBoGogno
Fﬁe¥oxp pacapoctpansgemoe 110 Oeccpotmno
Bbpaysep Yandex|coboH0 0eCCpOvHO
FAR Manager |cBo6oaHO 06eccpoyHO
IIpodeccnonanbubie 0a3bl JaHHBIX H MH(POPMAIMOHHBIE CIPABOYHbIC CHCTEMbI
HasBanue kypca Cchblika
OnektponHbie pecypebl onbmmorekn MI'TY [https://magtu.informsystema.ru/Marc.htmi?local
nMm. I'.11. HocoBa e=ru
HamumonansHast

uHpopmanonHo-ananutuueckas cucrema|URL: https://elibrary.ru/project_risc.asp

— Poccuiickmit HHJIEKC HAy4HOI'0

ITouckoBas cucrema Axagemus Google

(Google Scholar)

Mex yHapoHast pedeparuBHas "

IOJIHOTEKCTOBAsI CIpaBOYHas 0a3a JaHHBIX
9 MaTepuaJIbHO-TeXHHYECKOe 00ecredeHue TUCIUIITIHHBI (MOTYJIs1)

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

http://scopus.com

MaTepI/IaJ'IBHO-TeXHI/I'-IeCKOe oOecrieueHue JUCIHHUIIIIMHBI BKJIIFOYACT:



9 MarepuanbHO-TeXHUYECKOE 00eCTIeYeHHE TUCITUIITMHBI (MOYIIS)
MatepuanbHO-TeXHUYECKOe 00ecreueHre IMCIUIUTHHBI BKITIOYAET:

VY4eOHble ayJUTOPUH JUIsl IPOBEACHUSI 3aHATUHN JIEKLIHOHHOIO THUIIA

OcHauieHue ayauTopuu:

MynbTUMEANIHBIE CPEICTBA XPAaHEHHUS, TIEPEIauu U MPeICTaBICHUS HHPOPMALIUH.

VY4ebHas ayIuTOpHs JUIsl IPOBEACHUS JabopaTopHbIX padot: Jlaboparopus «MexaHuKH,
MOJIEKYJISIPHON (PU3UKU U TEPMOJAUHAMUKI

OcHarieHue ayauTopuu:

JIaGopaTopHble YCTaHOBKH, U3MEPHUTEIbHBIC MPUOOPHI I MPOBEACHUS JTa00OPATOPHBIX
pabor:

1. banucTuueckue MassTHUKH.

2. Mastauk OGepOeka.

3. ®u3nvecKuil MasTHHK.

4. Jocka I'anpToHA.

5. JlaGopaTopHasi yCTaHOBKa Ul MCCIIEOBAHUSI PACIIPENICIICHUSI TEPMOIIICKTPOHOB 10
MOJTYJIFO UX CKOPOCTH.

6. JlaGopaTtopHasi ycTaHOBKa JIsi ONpEACTCHUS IOKa3zaTelel aanadarhl Y METOJIOM
Knemana u /lezopma.

7. JJabopaTopHast ycTaHOBKa JJIsi IIPOBEPKU 3aKOHA BO3PACTAHUS SHTPOIHMHU B MPOIECCE
Ju(dy3un ra3oB Ha MOJIENIU [TePEMEIINBaHUS IapPOB.

8.JJaboparopHasi ycTaHOBKa JJIsl IPOBEPKH 3aKOHOB BO3pACTaHMsI SHTPOITUH B IIPOIECcCe
TeriooOMeHa.

9.YcranoBka mnaGopaTopHas s H3Y4YCHUS 3aBUCHMOCTH CKOPOCTH 3ByKa OT
temreparypsl "M®P-C3-M"

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

11. YcranoBka nabopaTtopHasi AJisl ONPEIEICHNUs YHUBEPCAIBbHOM Ia30BOM MOCTOSIHHOM
"M®-OI'TI-M".

12.Crenp 1abopaTOpHBI Ta30BbIE MPOLIECCHI.

13. MeputenbHbIi HHCTPYMEHT.

VYyeOHast aynuTopusi g IpoBeldeHus JjabopaTopHbIX paboT: JlabGoparopus
«DNEeKTpUYECTBA U ONITHKI

OcHarieHue ayauTopuu:

JIaGopaTopHble YCTaHOBKH, U3MEPHUTEIbHbBIE NPUOOPHI I MPOBEACHUS J1a00PATOPHBIX
pabor:

1.JIaGopaTopHasi ycTaHOBKa JUIsl MCCIIEJOBAHUS AIIEKTPOCTATUYECKOTO OISl C TOMOIIIBIO
OJIMHAPHOTO 30H1A.

2. YcTaHOBKa JUIs INYHTUPOBAHUS MIUJUTMAMIIEpMeETpa.

3. YcraHoBKa 1abopaTopHast ISl ONPE/ISIICHAS WHIYKTUBHOCTH COJICHOW/IA 1 MATHUTHOM
IPOHHIIAEMOCTH.

4. YcraHoBKa jabopaTopHasi JJIsl W3YUEHHs] pPe30HAHCa HAIPSOKEHWH M ONpeesIeHUs
UHTYKTUBHOCTH

5. JIaGoparopHasi yCTaHOBKA JJisi M3yYEHHUS JJIMHBI CBETOBOW BOJHBI M XapaKTEPHUCTHK
TU(PPAKIMOHHOMN PEIETKH.

6. JlabopaTopHasi yCTaHOBKa IS OIPEICICHHS paadyca KPUBU3HBI JTUH3BI U JTHHBI
CBETOBOI BOJIHBI € MOMOIIIBIO KoJter] HproToHa.

7. JlaboparopHasi yCTaHOBKa JUIsl OTIPEICICHUS KOHIIGHTPAIlMM PAcTBOPOB caxapa U
MOCTOSIHHOM BpaIlleHUsI.

8. McTOYHHKH MUTAHUS ITOCTOSHHOTO TOKA.

9. Marasun emxocreit Time Electronics 1071.
1N NMaranum envienerr P-R12



11. Mara3un unaykTuBHOcTei Time Electronics 1053.
12. Marazussl conpoTuBieHuit P-33.
9. Marasun emkxocreii Time Electronics 1071.
10. Mara3un emkoctu P-513.
11. Mara3un unaykruBaocteit Time Electronics 1053.
12. Marazusnsl conpoTuBieHuit P-33.
13. Mynstumerps! nudpossie MAS-838.
14. Mynstumetpst APPA 106,203,205.
15. Ocummnorpad nByxkananbneiii GOS-620 FG.
16. I[Tonspumerp CM.
17.MeputenbHblii HHCTPYMEHT.

VYdeOHass ayauTopusi JUIsl IpOBeIeHUs JabopaTopHbIX padoT: JlaGoparopus «ATtoma,
TBEPJIOTO TeJa, AP

OcHarnieHue ayTMTOPHH:

JIaboparopHbIe YCTAaHOBKH, H3MEPHUTEIbHBIC TPUOOPHI /I TPOBEICHUS JIA0OPATOPHBIX
pabor:

1.JlTaboparopuas ycranoBka s "M3yuenus BHemHero porodddekra’.

2. YcTaHOBKa JUIsl U3Yy4YCHHs CIIEKTpa aTOMa BOJOPOJa U OMNpPEICIICHHs] TOCTOSHHOW
Punbepra.

3. YcraHoBka 1abopaTopHast JIJIsl OTIPEICIICHUs TOTEHIMalIa BO30YKICHHS Ta3a.

4. YcTaHOBKA IS ONIPEICIICHUS JUTUHBI TIpo0era 9acTUIl B BO3TyXE.

5. M3mepur.ckopoctu cuera Y UM2-2.

6. MonoxpomaTtopst MYM-1.

7. Mynstumetpst APPA 205, 207.

8. Ocumnorpad nByxkanabnbeiii GOS-620 FG.

9. MepuTeNbHbI HHCTPYMEHT.

VY4eOHble ayAuTOpPUM JUISI TPOBEACHMSI NPAKTUYECKUX 3aHATUI, TPYNIOBBIX U
VHIVBUAYAJIbHBIX KOHCYJIbTALMN, TEKYLIETO KOHTPOJIS U IPOMEKYTOUHOM aTTECTalluH

OcHarienue ayauTopuu:

WHTepakTBHAs JOCKA, IPOEKTOP;

MynbTUMEIMITHBIA TPOEKTOP, IKPaH.

VY4eOHble ayTUTOPUM AJIS BHIIOJIHEHUS KYpCOBOTO MPOEKTHPOBAHUS, IMOMEUICHUS s
CaMOCTOSITENIbHOM pabOoTHI.

OcHalleHue ayIuTOpun:

[Tepconanpubie KommbioTepbl ¢ makerom MS Office, ¢ Beixomom B MHTepHeT U ¢
JIOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENIbHYIO CpEly YHUBEPCUTETA.

[lomemenne s XpaHeHUs M NPO(UIAKTUYECKOrOo OOCITYXUBaHUS Y4eOHOTo
o0opymoBaHus

OcHalleHue ayIuTOPUH:

Cremnnaxwu, ceribl anst XxpaHeHus: yaeOHOTO 00opyaoBaHus. IHCTpYMEHTHI i1l peMOHTa
00opyIoBaHuUs.



Ipuioxkenne 1

Y4eOHo-MeTOAUYECKOEe  o0ecreyeHHMe  CAMOCTOSAATEJBbHOH  padoThI
00y4aImmnXxcs

[lo jgucummumHe «®Pu3uka» OpPEeAyCMOTpEHAa  ayAUTOpHAas W BHEAYAUTOpHAs
caMmocCTosTeNIbHas paboTa 00ydJaroIIMXCs.

AynuTopHasi caMOCTOsITeNbHas pabdoTa CTYJCHTOB IPEIIOIaraeT PelieHue KOHTPOIbHBIX
3a/la4 Ha MPAKTUYCCKUX 3aHATUAX.

IIpumepHbIe ayIMTOPHBbIE KOHTPOJIbLHBIE padoTsl (AKP):

AKP Nel «Mexanuka. Mosekyasipaasi usuka. TepmoauHaMuka»

1. Pajyc-BeKTOp YaCTHIBI H3MEHsIeTCs 1o 3akony: I =5t%i + j+ 2tK.

Onpenenutb: 1) ypaBHEHHE TPAGKTOPUU YACTHIIBI, 2) CKOPOCTh W YCKOPEHHME YaCTHUIIBI B
MoMeHT BpemeHH =1 c; 3) kacaTenbHOE U HOpPMaJbHOE YCKOPEHHE TOYKH B 3TOT K& MOMEHT
BpPEMEHH.

2. OaMH MOJb HIEANBHOTO OJHOATOMHOIO Ia3a COBEPILIAET MPOLIECC
1-2-3. Tp = 100K. Ha yuactke 2-3 K ra3y MOJIBOJAT KOJHUYECTBO
temnotel Q.3 = 2,5 x/[oc. Haiinqute oTHomeHHe paboThl A13, o 7
COBEpIIAEMOii Ta30M B XOJ€ Hpolecca, K KOIMYecTBY TermIoThl  Qi.2.3,

TOrTIOMEHHOMY Ta30M. o

3. Ha 6apaban paguycom R = 15 cm HamoTtaHo HUTB. K KOHILy HUTH TPHBA3aH IDY3 Maccoit m =
800 r, KOTOpBIH oOImyckaeTcss ¢ yckopeHuem a = 1,5 m/c”. Omnpenenure MOMEHT HHEPIIUU
OapabaHa.

4. Crepxenb nnuHod 1,5 M u maccoil 10 Kr MOKeT BpalaTbCsi BOKPYI HEMOIBUKHOM OCH,
poXOosLIel yepe3 BepXHU KoHell cTepxHs. B cepenuny crepikHs ynapser myns maccoit 10 T,
JeTsas B TOPU30HTAILHOM HaIlpaBiIeHUU co ckopocThio 500 M/c u 3acTpeBaet B crepykHe. Ha
KaKOH yroJ1 OTKJIOHUTCSI CTepXKEeHb nocia yjnapa’?

5. Onpenenute, MpH KakoWl TemrepaType ras3a, COCTOSIIEr0 M3 CMECH a30Ta U KHUCIOpoJa,
HanboJIee BEPOSTHBIC CKOPOCTH MOJICKYJI a30Ta M KHCIIOpOoia OyIyT OTIIMYATHCS IPYT OT JIpyra
Ha Av = 30 m/c?

AKP Ne2 «Juekrpocraruka. IloctossHubli Tok. MarHuTHOE 1M0J1€»

1. B Tpex BepumMHax KBajgpara co CTOpoHOH a=40 cM HaxoAsTcs OJWHAKOBbHIE
NOJIOKUTENbHBIE 3apsafpl mo 6,4 HKu kaxnapii. HaliTh HanpsyKEHHOCT M MOTEHLIMAT
ANEKTPUYECKOT0 TOJII B YETBEPTOM BepuIMHE. PaccumTaTe pa3HOCTh NMOTEHIMAIOB MEXIY
LIEHTPOM KBaJipaTa ¥ 4€TBEPTOM BEPIIHHON.

2. Ha puc. €,=1,0 B, €=2,0 B, €3=3,0 B, r1=1,0 Om, r,=0,5 Owm, L
r;=1/3 Om, R1=1,0 Om, R3=1/3 Om. Omnpenenure: 1) cumsl Toka " ' BO
BCEX Y4YacTKax IenH; 2) TEIUIOBYI0 MOIIHOCTh, KOTOpas
BBIJICTISIETCS] HA COTMPOTHBIICHUU R3.

R.E E;__ a

1
Az

3 Kongencatop ¢ emkocThio 4 MKD 3apsiuin OT UCTOYHHKA TOKA C HampspkeHneM 36 B u
IPUCOCTUHMUIN B Toukax A u B ¢ Garapeel He3apsKEHHBIX KOHJIEHCATOPOB, M300paKeHHON




Ha pucyHke k 3amade 15.3. [lpuuem C1=3Mk®D, C,=5 mx®d, C3z=24 mx®d. Haiitu 3apsan,
KOTOpBI mocie 3Toro Oyaer uMmers KoHaeHcatop Cs, U U3MEHEHUE OOLIel 3HEepruu Bcex
YETBIPEX KOHJIEHCATOPOB.

4. KpyroBoii BuTok paguycom R=15,0 cMm pacmosiokeH OTHOCUTEIHbHO OECKOHEYHO JAJTMHHOTO
MIPOBO/IA TAK, YTO €ro IJIOCKOCTh MapajuieibHa mpoBoay. [lepreHuKysp, BOCCTaHOBICHHBIN
Ha MPOBOJI U3 IIEHTPA BUTKA, SIBJISIETCS HOPMAJIbIO K IJIOCKOCTH BUTKa. Crjia TOKa B MPOBOJIE
1:=5A, cuna Toka B BuTKe Toku I,=1A. PaccrosiHue oT nieHTpa BuTKa 10 npoBoja d=20 cm.
OrnpenennTe MarHUTHYIO MHJYKIMIO B IIEHTPE BUTKA.

5. Ha paccrositnuu a = 1 M OT JJIMHHOTO MpAMOTo mpoBojaa ¢ Tokom [ = 1kA Haxoautcs
KOJbpO paguycoM r = 1 cm. Komablo pacnoyiokeHo Tak, YTO MAarHUTHBIM TMOTOK,
MIPOHM3BIBAIOIINN €ro, MakcuMayieH. OmnpeaennuTe, Kakoi 3apsja MpoTedeT MO KOJIBIY MpH
BBIKJIFOYEHHUH TOKa B poBoJie. ConportusiieHue koapla R = 10 Om.

AKP Ne 3 «BoiHoBasi onTHKA»

1. IT;ocKoBBIMyKIast CTEKJISIHHAS JIMH3A C PaInycOM KpUBU3HBI cheprueckor moBepxHocTH R
= 12,5 cM mpmwxkara K CTEKJISIHHOM IUIAaCTHHKe. /luameTrp HEKOTOpOro TEMHOIO KOJbLa
Herotona B orpaxkenHoM cBete d; = 1,0 MM, 1uaMeTp K€ TEMHOTO KOJbLA, HOPSIKOBBIMA
HOMep KOTOpOro Ha 5 enuHull 6oubiie, d; = 1,5 MM. OnpeienTh JUIHHY BOJIHBI CBETA A.

2. Ha mudpaknuoHHyo pemieTky majaeT HOPMaJIbHO MyYOK CBETa OT paspsaHONW TPYOKH,
HANOJTHEHHOW BoIOpoAoM. YeMy HokHA OBITh paBHA IOCTOSHHAs PEUIETKH, YTOOBI B
HarpapjieHuu ¢ = 41° coBnaganu Ase TMHUM: A1 = 6563 A (MakcHUMyM TpeTbero nopsika) u
L2 =4102 A (MakcUMyM 4eTBEpPTOro MopsaKa)?

3. [lepBslii MONSIPU3aTOp YCTAHOBJIEH TaK, YTO €rO MJIOCKOCTh MPOIMYCKaHUS BEPTUKAIbHA,
BTOPOU MOJISIPU3ATOP Pa3BEPHYT MO OTHOIIECHUIO K TIEPBOMY Ha YIoJl 20°. Bo ckombKo pa3
U3MEHUT UWHTCHCUBHOCTh €CTECTBEHHOro cBeTa Takas cucrema? [lom kakum yriom K
BEPTHKAJIC HY)KHO YCTAaHOBHTH TPETUU TMOJISPHU3ATOP, YTOOBI CBET Yepe3 TaKyI0 CHCTEMY HE
npomiesn?

AKP Ne 4 «kKBanToBas Mexanuka. KBanroBasg MexaHuKa»

1. Yepnoe Teno Harpenu ot temnepatypsl 600 K no 2400 K. Bo ckonbko pa3 yBeauuuiach
oOmiass TeruoBas SHEprus, usimydaemas TenoM? Ha CKoJIBKO M3MEHWIAch AJUHA BOJIHBI,
COOTBETCTBYIOIIAasl MAKCUMYMY SHEPTUU U3IYYEHMsI U CIEKTPAJIbHBIN COCTAB U3IIY4YECHHUS?

2. ®otoH c 3Heprueit 1 MaB paccestiics Ha cBoO0o1HOM MoKouBIIEMcs ekTpone. Haittu yron
paccesHUs (OTOHA M KHUHETHYECKYI0 SHEpPrui0 3JIEeKTPOHA OTAa4yM, €CIM B pe3yibTaTe
paccesiHus IyTMHA BOJIHBI (POTOHA M3MEHMIach Ha 25%.

3. Ilpu mooudepenHOM OCBELIEHHHM MOBEPXHOCTH HEKOTOPOTO MeETajlla CBETOM C JUIMHAMHU
BosiH 0,35MkM u 0,54 MKM OOHapyXWJIM, YTO COOTBETCTBYIOLIME MAaKCHMYyMbl CKOPOCTHU
(OTO3EKTPOHOB OTJIMYAIOTCS APYT OT jApyra B 2 pa3za. HaliTu paboTy BbIX0O/a 3JIEKTPOHOB C
IOBEPXHOCTHU 3TOT0 METAJLIA.

4. Tly4ok HapamIelbHO ABIKYIIMXCS 3JIEKTPOHOB, MMerommx ckopoctd 10° m/c, mamaer
HOpMaJIbHO Ha auadparMy c JUIMHHOM mienbto mupuHoM 1 Mxm. Ha skpane 3a mienpio Ha
paccrosuuu 0,5M oOpasyeTcs qudpakunoHHas KapTuHa. OnpenenuTh JTUHEHHOE pacCTOSHUE
MeXy TU(pakIMOHHBIMU MUHUMYMaMHU EPBOTO MOPSIKA.

5. Bo ckonbko pa3 n1edpoiiieBckas ATMHA BOJHBI YaCTHIIBI MEHBIIIE HEOIPEACICHHOCTH AX ee
KOOPJIMHATBI, KOTOpasi COOTBETCTBYET OTHOCUTENIbHON HEONPeIeJIeHHOCTH uMItynbca B 1% ?

6. DIEKTPOH HaXoAUTCA B OECKOHEYHO INTyOOKOH MOTEeHIMaIbHOH siMe mupuHoil €. B kakux
TOYKax B uHTepBajie () <x < { IUIOTHOCTb BEPOATHOCTH  HAaXO0>KJIEHUS JIEKTPOHA Ha IEPBOM
U BTOPOM JHEPreTHYECKUX YPOBHSX OJMHAKOBa? BBIUKMCINTH MJIIOTHOCTh BEPOATHOCTH MAJIS
3THUX TO4YeK. Perenre noscHUTh rpauvecky.

AKP Ne 5§ «®@u3uka aroma u siapa»




1. BblMUCINTP MHAYKIUIO MarHUTHOIO MOJS B LIEHTPE aToMa BOAOPOAA, OOpa30oBaHHOIO
BpAallleHUEM »>JIEKTPOHA IO TMepBOH OOPOBCKOW opOHTE (CUMTATh BPAIIAIOLIUICS 3IEKTPOH
KPYT'OBBIM IOCTOSIHHBIM TOKOM).

2. Iokosmuiics non He™ ucnycTus hoToH, COOTBETCTBYIOMIMIA FOIOBHOM TMHUM cepun JlalimMaHa.
Haiitu sHepruo, UMIyJbC U Maccy 3Toro (POToHa.
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3. Ipenapar U maccel M = 1 r usnydaer 1,24-10" ¢ — wactun B cexynay. Haiinure nepuos
110JIypacnajia 3Toro npenapara, €ro Ha4ajJbHYH0 aKTUBHOCTbh U aKTUBHOCTB uepe3 1Mpa jer.

4. Anpa nutusa-7 6omMOapAMpYOTCS MPOTOHAMU. B pe3ynbrare MpoTeKaHus SASPHOU pPeakluu
00pa3yroTcs JIB€ OJJMHAKOBBIX YacTUllbl. HailT uMnynbebl 3Tux yactuil. [loj kakuMm yrjiom oHu
pazneraiorcs? CuutaTh, YTO SAPO-MHILIEHb HEMOABM)KHO, a SHEPrUs HAJETAIOIIEro MPOTOHA
paBHa 2,6M»>B

BHeaynuTopHasi camocTosiTeJibHasi padora 0oO0y4aromIMXCs OCYIIECTBISIETCS B BHUIE
U3YUYEHHSI TUTEPATypPhI 0 COOTBETCTBYIOLIEMY pa3Jielly ¢ MpopabOTKON MaTepHaia; MoAr0OTOBKU
K BBINOJHEHUIO JTA0OpAaTOPHBIX paboT Mo (hu3HKe, MOJATOTOBKA K CEMHUHAPCKUM 3aHSTHUSIM U
BBITIOJIHCHHE UH/IUBUIYATIbHBIX 3a/IaHUM.

IlepeyeHb TeM A5l MOATOTOBKYU K CEMUHAPCKUM 3aHATHAM:
Tema 1. IlpumeHeHne 3aKOHOB COXpAHEHMS JIJIs ONIPENIETIEHHSI CKOPOCTH TOJIETa MYyJIN

1. Umnynsc marepuasibHOM TOYKM. MMIynbc cucTembl. 3aKOH COXpaHEHUs HMIIyJbCa.
[TenTp Macc cucTeMbl MaTEpUAIIBHBIX TOYEK.

2. MoMeHT uMIyibca yacTulibl. MOMEHT UMITyJIbCa CUCTEMBI. 3aKOH COXPAaHEHUS] MOMEHTA
MMITYJIbCA CUCTEMBI MATEPUAJIBHBIX TOUYEK.

3. PabGora cuiiel. MomHocCTh

4. KoHcepBaTtuBHble (HOTEHIMAJIbHbIE) CcUJbl. [loTeHIMambHAs >HEPruUsi CUCTEMBI
MaTepuaibHbIX TOYEK. CBSA3b CUJIbI U IOTEHIUAIBHON SHEPTHUH.

5. KuHetndeckas 3HEprus CUCTEMBI MAaTEPUATIbHBIX TOYEK

6. 3aKOH COXpaHEeHMsI MEXaHUUECKON SHEPIHH CUCTEMBI MaTepUaIbHBIX TOUEK

7. YIpyrue u Heylnpyrue coyaapeHus.

Tema 2. Z[I/IHaMI/IKI/I BpalaTeJIbHOIO ABUKCHUSA TBECPLAOT'O TCJIa BOKPYT HEIOABH>KHOM OCH

1. Amnasmorus XapakTepUCTHMK W YpPaBHEHUH IIOCTYNATEIBHOIO M BpalllaTEIbHOIO
JIBUKCHHSL.

2. OCHOBHOE ypaBHEHHUE TMHAMMKH ITOCTYNATEIbHOTO JBY)KEHUS (J1Ba BUJIA).

3. OcHOBHOE ypaBHEHHE TMHAMUKH BpaIllaTeIbHOIO ABM)KEHUS (1Ba BUA).

4. MOMEHT CUJIBI U MOMEHT UMITYJIbCa.

5. MoOMEHT uHepIuu TBEPAOIo Tena.

6. Teopema Illtelinepa.

7. llpumenenue teopems! llITeliHepa M cBOMCTBAa aJAUTUBHOCTH MOMEHTAa MHEPLHH B
IIPOCTBIX CIIy4asiX.

Tema 3. DneMeHTBl CTaTUCTHUYECKON (PU3UKU

1. /IBa MeToa ONKUCaHHsI MAaKPOCKOITMYECKUX CUCTEM.

2. TlapameTpsl COCTOSHUSI.

3. PaBHOBecH®BII TIpo1Iecc.

4. OCHOBHOE ypaBHEHHE MOJICKYJIIPHO-KMHETHYECKOW TEOPUH Ta30B.
5. YpaBHEHHE KUHETUUYECKON TEOPUU Ta30B.

6. DHeprusi MOJIEKyJ ras3a.




7. Pactipenenenue MakcBeria.
8. AHanm3 pacnipenenenus Makcsesa.
9. XapakTepHble CKOPOCTH MOJIEKYJI UAEATBHOTO Ta3a.

Tema 4. IlepBoe Haua0 TEPMOJIUHAMUKH

1. Hasnenue u temneparypa ¢ Touku 3peHuss MKT. YpaBHeHue cocTosiHUS MI€aIbHOTO
rasa.
. Ilepoe Ha4yasI0 TEPMOJAUHAMUKH.
. Pactipenienienrie sHEpruu Mo CTENEHsIM CBOOOIBI.
. BHyTpenHsis sHeprus Kak (yHKIHS COCTOSIHUSL CUCTEMBI.
. Pabota xak ¢yHKIIHS mporiecca.
. I3oTepMuueckuii, "30XOpUIECKUN 1 N300apHUECKHUI MTPOIECCHI.
. Termoemkoctb. OTHOLIEHUE TeroeMkocTel. [lokasaTens aanadaThl.
. Annabarudeckuit mporecc. YpaBuenue [lyaccona.
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Tewma 5. Bropoe Hauano TepMOAMHAMUKH

1. OOGparuMmbie 1 HEOOPATHMBIE POIICCCHI.

2. Bropoii 3aK0H TepMOJMHAMUKH.

3. IlpuBeneHHOE KOJMYECTBO TEIJIOTHL. OHTpomnus Tena. CBoHCTBa AHTPONHUU
M30JIMPOBAHHOU CUCTEMBI.

4. VI3MeHeHHEe SHTPOIUU B U30IMPOLIECCAX C UCAIBHBIM ra30M.

5. TepmonuHammuueckass BEPOSTHOCTb COCTOSHHMS CUCTEMbl. CTaTUCTUYECKUM CMBICI
BTOPOT'0 Hayaua TEPMOAUHAMUKHY.

Tema 6. HccnenoBanue QJICKTPOCTATHUYCCKOI'O I10JIA € IIOMOIIBIO OJUMHAPHOI'O 30HAa

1. DnexTpocraTyeckoe nojue. DIeKTpudeckuil 3apan. 3akoH Kyiona.
2. HanpsiKeHHOCTb 3JI€KTPOCTaTUUECKOTo Nojs. [IpuHIun cynepno3uimm.

3. Ilotok Bextopa £ . Teopema I'aycca.

4. IloTeHIMABHOCTD 3IEKTPOCTATUYECKOTO MOJIsl. Teopema 0 HUPKYISIUH.

5. CBs13p MEXly HANIPSKEHHOCTBIO U TIOTEHIIUAJIOM.

6. 'eomerpuueckoe onrcanue nossi. CuioBble TUHUU. DKBUIIOTEHIINATbHbIE TTOBEPXHOCTH.

Tewma 7. [I0CTOSTHHBIN 3JIEKTPUYECKHM TOK.

1. DOnextpuueckuii Tok. [ITOTHOCTE TOKA. YpaBHEHHE HENPEPHIBHOCTH.

2. 3axkon Oma g OAHOpPOJHOro ydactka wnenu. CoOnpoTHUBICHHE MPOBOJHHKA.
CoenuHeHne COMPOTUBIICHUMN.

3. 3axoH OMa a1 HEOJHOPOAHOTO y4yacTka nenu. Croponnue cuisl. J/1C.

4. TlpaBuna Kupxroda.

5. MomHocTts TOKa. 3akoH Jlxoynsa-Jlenua.

Tema 8. I/I3y‘~ICHI/I€ pE30HaHCa HaHp}DKCHI/Iﬁ " OIIPpCACIICHUEC NHAYKTUBHOCTH KATYIIIKN

1. Pe3oHaHCHBII KOHTYP.

2. BoiHyXeHHbIe KoJIeOaHHs B KOHTYpE.

3. Caur ¢a3 mexay BaemrHe /1C 1 TOKOM B KOHTYpe.
4. ITomHOE CONPOTUBIIEHUE B ENU IEPEMEHHOTO TOKA.
5. Pe3onaHc HanpsKEHUN.

6. AMIUIMTY/1a CHJIBI TOKA MTPU PE30HAHCE HATIPSKEHUH.



7. BexropHas nuarpamma.
Tema 9. MarauTHoe nosie. DJI€KTpOMarHuTHasi MHIYKIUS

1. McTouHMKY MarHuTHOTrO 1oJjsi. MarHuTHOE 1oJie JBUKYLIErocs 3apsaa U IPOBOJIHUKA C
ToKoM. 3akoH buo-CaBapa.

2. IToTok u IUPKYISIIMS BEKTOpa MHIYKIUU MarHuTHoro noiisi. Teopema I"aycca u Teopema
0 LUPKYJIALHNH.

3. Cuna Jlopenna. [IBrkeHue 3apsHkeHHON YaCTHIIBI B MArHUTHOM TIOJIE.

4. Cuna Amrepa.

5. 3akoH anekTpoMaruuTHOM uHAYKIMU @apanes. [Ipasuio Jlenna.

6. BuxpeBoe aieKkTpuuecKkoe moie.

7. SIBnenue camouHAykuuu. MuayktuBHOCTh. COJEHOU.

8. DHeprus KOHTypa ¢ TOKOM U MarHUTHOTO T1OJIS.

Tewma 10. UaTepdepenius cBera

1. D51eKTpOMAarHuTHHIE BOJIHBI.

2. KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTh CBETOBBIX BOJIH.

3. UuTepdepeniius ceera OT JByX UCTOYHUKOB.

4. UnTepdepenius cBeTa OT III0OCKONapalIeIbHON IJTACTUHKH.

5. NuTepdepeniius ceera OT MIACTHHKYU nepeMeHHoi Tonuuabl. Konbiia HeioToHa.
6. [Ipumenenne uaTepEepeHITNH CBETA.

Tema 11. dudpaxius ceera

1. SIBnenue nudppaxmun. OcoOeHHOCTH MU PaKIMK CBETOBBIX BOJH. udpakius Openens u
O®paynrodepa.
2. Ilpunnun I'toiireHca-®penens. YNOpOIIEHHWE BBIYUCICHUH C IOMOIIBIO BEKTOPHOM
JarpaMMmBl.
3. Iudpakuust Openens Ha KPyIriioM OTBEpCTUU. 30HBI DpeHers.
4. Tudpakuus PpayHrodepa Ha y3Koil NpSIMOTUHEHHON 1enu. YClIoBUS MakCUMyMa U
MUHUMYyMa. 3aBUCUMOCTh HHTEHCUBHOCTH CBETA OT yIjia IU(paKLny.
5. Judpakunonnas peuierka. OCHOBHBIE XapaKTEPUCTUKU AU(PPAKIUOHHONW PELIETKH.
VYcnoBus I1aBHBIX MAKCUMYMOB U MUHUMYMOB U JJ00aBOYHBIX MUHUMYMOB.

Tema 12. [lonspu3zanus cera

1. Ionspuzanus ceera. ECTeCTBEHHBIN U NMOJISIPU30BAHHBINA CBET.

2. Ilonapu3zanus cBeTa Npu OTPaKEHUHU U MPEJIOMIIEHUH. 3aKoH bprocrepa.

3. llomspuzanus mpu ABoMHOM JyuernpenomiieHnd. CBoiicTBa OOBIKHOBEHHOTO U
HEOOBIKHOBEHHOT'O JTy4ei.

4. ITonspuzauuronnsle npu3Msl. [Ipusma Hukoos.

5. 3akoH Mantoca. AHanu3 NOJISPU30BAHHOTO CBETA.

6. OnTryecky akTUBHBIE BEHIECTBA. BpanieHue miocKoCcTH Moisipu3aluy CBETa.

Tema 13. KBanToBas nmpupoaa ceeta. KoprycKyisipHO-BOJHOBOU Tyainu3m

1. TenmoBoe u3mydeHue aOCOMOTHO YepHOro Tena. 3akoH Crtedana — bonpimana. 3akoH
cMelieHus Buna.

2. KopryckynsipHO-BOJIHOBOM Ayanu3M cBeTa. DHEprust U UMIyiasc (orona. JlaBieHue
CBETa.

3. ®otorpdext. 3akonsl portorddexra. Popmynna DAHIITEIHA.



4. O¢pdexr Komnrona. Popmyna Kommnrona.
5. BonHoBble cBoiicTBa yacTtull. JnvHa BoiHBI Ae bpoind. [IpuHuun HeonmpeaeneHHOCTH
['eitzenOepra.

Tema 14, 15. DaemMeHTHI KBAHTOBOM MEXaHUKHU

1. [Inanerapnas monens aroma. [locrynarst bopa.

2. WznyuyeHue aroma BOJOpPOJAa U BOJOPOAONONOOHBIX cucTeM. CIeKTpaibHbIE CEpUU.
®opmyna bansmepa.

3. CexTpbsl MHOTO3JIEKTPOHHBIX aTOMOB. 3aKOH Mo3mu.

4. KBaHTOBBIE UHKCIa, XapaKTEPU3YIOLIUE TOJIOKEHUE 3JIEKTpoHa B arome. KBaHToBaHue
sHepruu. KBantoBanue MomeHnTa umnyisca. CIiuH 3JI€KTPOHA.

5. Cxema sHepreTMYecKnx ypoBHEW aToma Boaopojaa. [IpaBmia orGopa mpu aTOMHBIX
nepexoiax.

6. 3anoJIHEeHKE STIEKTPOHHBIX 000JI0YeK B MHOTO3JIEKTPOHHBIX aromax. [Ipunuun [Taynu.

Tema 16,17.ATomHas 1 siaepHas GuU3NKa

1. SBnenwe paamoakTuBHOCTH. (OCHOBHOM 3aKOH  PaJMOAKTHBHOIO  pacmaja.
PanuoakTuBHbBIE PSAABL.

2. CocTaB M XapaKTEPUCTUKUA aTOMHOTO sipa. Snepusie cuibl. KanensHas u o0omouedHas
Mozenu anep. Paauyc sapa.

3. Macca u 3Heprus cBsi3u sapa. Y ieiabHasi SJHEpPrus CBA3H.

4. SInepuble peakuuu. DHEPrus AICPHON peaKinu.

5. VYpaBHeHHE M SHEpPreTHveckoe yciaoBHe o-pacnajga. CBs3b SHEPruu O-YaCTHIBI C
nepuoaoM nonypacnaaa. TyHHenbHbIN 3G dekT npu a-pacnane. CHeKTp o-4acTHll.

6. Xapakrtep cnekrpa y-uziaydeHus. [Iporeccsl B3auMoACMCTBUS Y-KBAHTOB C BEILIECTBOM.
3aBUCHUMOCTh HMHTEHCUBHOCTHU Y-M3JIyd€HUS OT TOJIIMHBI cjos BemecTtBa. CpaBHEHUE
IIPOHUKAOIEH CLIOCOOHOCTH Pa3IUYHbIX BUJIOB U3JTYy4ECHHUS.

7. Tpu Buna B-pacmana. DHepreTUYecKuit crekTp P-uactuil. [ unore3a HEUTPUHO. 3aKOHBI
coxpaneHus npu B-pacnaze. Jlentonsl. JlenToHHBIN 3apsil.

TeMbl 1J151 CAMOCTOSITEJILHOTO N3y4YCHUS

1. Bemyxaennble konebanus. Pesonanc

2. Bonnbl. YpaBHEHUE MII0CKOM BOJIHBL. Da30Basi CKOPOCTh, IJIMHA BOJIHBI, BOJTHOBOE YHCIIO.
WuTepdepenius u qudpaxius MEXaHHIECKUX BOJTH

3. MexaHuKa )KUIKOCTEH U Ta30B

4. PeanbHbIE Ta35l

5. DIIeMeHTHI HEPABHOBECHOM TEPMOIUHAMUKHI

6. IIpyHIIMT OTHOCUTENBHOCTH B 3JIEKTPOAMHAMUKE. MAarHUTHOE MOJIE KaK peIsTUBUCTCKUN
ekt

7. CeplleYHUKH B KaTyIlIKaX UHAYKTUBHOCTU. BuxpeBbie Toku DyKo

8. BzauMopeicTBUE H3Ty4EHHUSI C BEIIECTBOM: JIaBJIEHUE CBETA, JIIOMUHECIECHIIMS,
dboToXHMHUECKHE SIBICHUS, TUCTIEPCUS

9. DHepreTUYeCcKrii CIIeKTP aTOMOB M MOJIEKYJI, IPUPO/Ia XUMUUYECKON CBS3U

10. AAnepuas ¢pusuka. TepmosiaepHas SHEpTusi. JHEPreTHKa OyaYIIeTo



Ipuiioxkenne 2

7 OIIeHO‘IHBIe cpeacrea AJisi MIPpOBECACHUSA l'[pOMQ)KyTO‘lHOﬁ arrecranuu

a) [lnanupyembie pe3yJbTAThl 00yUYeHHs U OLEHOYHbIE CPeACTBA VISl IPOBEAEHUS NMPOMEKYTOUYHOM aTTeCTAIlUN:

Kon
WHIUKaTOpa

Nupukatop A0CTHXKEHUS
KOMIIETEHITNH

OneHouHble CpeCTBA

OIIK-1: Cnioco0eH NpuMeHSITh eCTeCTBEHHOHAYYHbIE U 00IeMHKeHePHbIe 3HAHUSI, METOIbl MATEMATHYECKOT0 AHAJIN3a U MO/IeJTUPOBAHUSA B
npo¢eccHOHATbHOM 1esITeJIbHOCTH;

OIIK-1.1 Pemaer CTaHJapTHHIC
npoeCCHOHANIbHBIE  3a7aud  C
IPUMEHEHUEM OOINECHHKEHEPHBIX
3HAHUUI

OIlK-1.2 [Ipumensier MeTo bl

MO/JICITUPOBAHHUS U
MaTeMaTHYECKOTO aHAIN3a JIJIs
pelieHus 3a1a4 B
poeCCHOHAIBHON JESTEIHHOCTH

IlepeueHb TeopeTHYeCKMX BONMPOCOB K 3Kk3aMeHy (1 cemecTp)

1. Mexannueckoe asmwxkenue. Ilpenver kunemaruku. Cuctema orcdyera. MarepuajibHas TOUKa.
Tpaexropus. Paguyc xpuBusHbl Tpackropuu. Ilyte nm nepemenienue. CKOpOCTb M YCKOPEHHE Kak
IIPOU3BOJHBIE PAUyC-BEKTOPA 110 BpeMeHU. HopMallbHOE M TAaHT€HIIUAIIBHOE YCKOPEHUSI.

2. IloctynarenbHoe [BHXEHHME TBEpAOro Tena. BpamarenbHoe IBM)KEHHE TBEpAOro Tena. YTroiu
MIOBOpPOTA. YTIJIOBasg CKOPOCTb M yIJoBo€ yckopeHue. CBs3b MEXIy YIVIOBBIMM M JMHEWHBIMU
XapaKTEpUCTUKAMU JIBHIKEHUS.

3. IlepBrrit 3akoH HploroHa — 3akoH wHepuuu. MHepumampHble cHcTeMbl otcyera. lloie kak
MaTepuaabHas IMPUYMHA CHWIOBOrO B3aummozelcTteus. Cuna u macca. MMmnynsc tena. Bropoit u tpetuit
3aKkoHbl HproToHA.

4. TloHsiTe COCTOSHUS B KJIACCHYECKOM MexaHWKe. BHemHWe M BHYTPEHHHE CHJIBL. 3aMKHYThIE
MEXaHUYECKHUE CUCTEMbI. 3aKOH COXPAHEHHUS UMITYJIbCa U €T0 CBSI3b C OJHOPOIHOCTHIO IPOCTPAHCTBA.

5. DHeprus Kak yHHBepcalbHas Mepa pa3Iu4HbIX (OpM JABHKEHHS U B3aUMOACHCTBUS. MexaHndyeckas
sHeprusi u pabora. Kunermueckass sHeprus. llorenumanbHas sHeprus. lloTeHuumanbHOE o€ CHIL.
KoHcepBatuBHblE cHIbl M NOTEHUHANbHbIE NMOJA. CBSI3p MEXKAY CHIOM M INOTEHIMAIBHOW JHEPIUEH.
[ToTenunanpHas 3HEeprus ynpyrux aedopmanuii v Moss TATOTEHHUS.

6. 3aKoH coxpaHeHHUs MOJTHON MexaHu4yeckoi sHeprun. CoynapeHue Tell.

7. Tlonstue abcomoTHO TBepAOro Tena. MoMeHT cuiibl. MOMEHT UMMyJbca MpPU BpAIIEHUU BOKPYT
HEINOJABMKHOM OCH. MOMEHT MHEpUUU MaTEepUAIbHOW TOYKM W TBEPAOro Teina. MOMEHTBI HMHEpUUU
HEKOTOPBIX TEIL.

8. OcHOBHOE YypaBHEHHE JWHAMHUKHM BpALIaTEIbHOTO JBIKEHUS. (DU3MUECKHI CMBICI MOMEHTa
nHepuuu. PaboTa BHEIHUX CHJI TPU BpPAIICHUU.

9. lIpeobpazoBanuss ['anuness. [IpUHIMI OTHOCHUTENBHOCTH.
oTtHocuTesbHOCTH. [IpeobpazoBanust JIopeHla v ClIeICTBUS U3 HUX.

[loctynatel cnenuanbHOW TEOPHUH




Kon
WHJUKaTOpa

NHaukaTop AOCTHIKEHUS
KOMIIETEHIINHU

O1neHOYHBIC CPEACTBA

10. OcHOBHOI1 3aKOH PEISITUBUCTCKON TUHAMUKNA MaTepUAIbHOW TOUKH. B3aMOCBSI3b MacChl U SHEPTHH.
Bpewms B ecTecTBO3HaHMHU. ['paHUIBI IPUMEHUMOCTH KJIACCUYECKOW MEXAHUKH.

11. OcHoBHbIE TIONIOKEHUST MosekyaspHo-kuHetnueckoi Tteopun (MKT). CocrossHue cucTteMsl.
ITapametpsl cocTosiHus. PaBHOBECHBIE cOCTOsIHMS M Iporiecchl. VX rpadudeckoe nzo0paxenue. ONbITHbIE
3aKOHBI UJealIbHBIX ra3oB. YpaBHeHue MenpeneeBa-Kianeiipona. OcHoBHoe ypaBHenrne MKT uaeanbHbIx
ra3oB. Yucino creneneit cBOOOAbI MOJIEKYII.

12.3akon bonbiMana o paBHOMEPHOM pAaCIpeNeiCHUH SHEPTUU IO CTENeHsM CcBOOOAbl. CpemHss
KMHETUYECKasi DHEPrHUsl NOCTYNATEIbHOTO JIBHKEHUS MOJIEKYN. MOJIEKYISIPHO-KHHETUYECKOE TOJIKOBAHUE
Temneparypbl. CBs3b JaBICHMSI, KOHLIEHTPALUU U TEMIIepaTypbl. BHyTpeHH:s 3Heprust U1ealbHOro rasa.

13. Cratuctuueckuii Mmeron uccnenopanus. Ckopoctu monekyin. [lonstue o GyHKIMM pacnpeneneHus.
3axkoH MakcBesuia sl pacnpeesieHuss MOJIEKyJl HIealbHOro ra3a no ckopoctsiM. Hambosnee BeposTHas,
cpeasss apudmeTndeckas U cpeiHsas KBaapaTHuHasi CKOPOCTH MOJIEKYJI.

14. Pacnipenenenue bonpiimana.

15. Mexanunueckas pabota u Teruiota. Pabora, coBepiaemas ra3oM pu U3MeHEeHUH ero oobema. IlepBoe
Hayajio TEPMOJIUHAMUKH.

16. [IpumeHeHMe nepBoOro Havyajna TEPMOAMHAMUKY K M30IporieccaM. AmabaTHueckuii mpouecc.

17. TennoeMKOCTh HI€ATLHOTO Ta3a. Makpo- 1 MUKPOCOCTOSIHUSI.

18. TepmonmHamuueckast BeposATHOCTh. [loHatue 006 »HTpomuu. TepmoauHamuyeckue (YHKIUN
cocTosiHus. BTopoe Havano tepmoguHamMuKu. TpeTbe Hauano TEpMOJAUHAMUKH.

19. CtpykTypa TEIUIOBBIX JBHTATE]ed M BTOpOe Havaio TepMmoauHamuku. Kosdduiument nonesHoro
nercTBUs uaeanbHoro temiosoro asurarens. [lukn Kapuo u ero KIIJI.

20. Tapmonmnueckure KojeOaHUs. XapaKTePUCTUKA TapMOHUYECKHUX KoJieOaHWil: aMIumTyna, ¢asa,
gacToTa, HauanbHas (aza. CKOPOCTh M YCKOPEHHE TOUKH MPU TAPMOHUYECKOM MEXaHMYECKOM KOJIeOaHHH.
VYupyrue u kBazuynpyrue cuiibl. Kojgebanus non aeicTBUeM 3THUX CHUIL.

21. IlpyxuHHBIH MasATHUK. QDU3NMUECKMH U MaremMaTudeckuid MasTHUKH. Juddepenunanbaoe
ypaBHEHHE CBOOOJHBIX He3aTyxaromux KkojeOanuil. ['padudueckoe m3zoOpakeHue KoyieOaHWUU. DHEPrus
rapMOHUYECKUX KOJIeOaHH.

22. luddepeHnnanpHOe YpaBHEHHE 3aTyXaloMUX KojeOaHWui u ero perieHne. YacToTa 3aTyXaroIux
konebanuil. Jlorapupmuueckuit rekpemMent. JJoOpoTHOCTh. BbIHyX1eHHbIe KojeOaHus. AMIUIMTYAa U (asza
BBIHYKJCHHBIX KoJIeOaHU. SIBIeHNe pe3oHaHca.
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23. Cnoxxenue rapMOHHUYECKUX KoseOanuid. CloXeHrne TapMOHMYECKUX KOoJeOaHWi OJHOM 4acTOTHI U
OJTHOTO HampaBiieHHus. bruenus.
24. CnoxxeHue rapMOHMYECKHX Konebanuil. CroxeHne B3auMHO-TIepIICHANKYISPHBIX KOJICOaHUH.
25. Dnektpuueckue 3apsaabl. JJUCKpeTHOCTh SJEKTPUIECKUX 3apsaA0B. 3aKOH COXPaHEHHs 3apsSa0B B

3aMKHYTOI>'I cucteMme. Toueunrie 3apsAabl. Cuita B33,PIMO[[€fICTBI/I$I TOYCYHBIX 3apAJ0B B BAKYyME U BCIICCTBEC.
3akon Kynona. HanpsikeHHOCTB anekTpudeckoro mnouis. I padudeckoe n300pakeHue IEKTPUIECKOTO MOJIs.
[TpuHIMI CynepnO3ULIUH IJEKTPUUECKUX MOJIEH.

26.Pabora cui anekrpocraruyeckoro nosist. [Toreniuan anekrpocratuueckoro noist. LHupkymsuus
BEKTOpa HAIPSKEHHOCTH JIeKTpocTaThyeckoro nosst. [loreHnuanbHbIi XapakTep 3J1eKTpOCTaTHYECKOTIo
noJis1. CBsI3p MEXy HaIIPSHKEHHOCTBIO M MOTeHUUAIOM. [I0TOK BEKTOpa 3JIEKTPUYECKOIO CMEILICHHUS.

27. Teopema Octporpazackoro-I'aycca aist BEKTOpa IEKTPUUECKOro cMeleHus. [IpuMenenue teopemsl
JUIsl pacyeTa MoJeH.

28. IToCTOSIHHBIH AMEKTPHUECKUI TOK, €0 XapaKTEPUCTUKU U YCIIOBHS cymiecTBOoBaHMs. CTOpOHHUE
cuibl. [TnoTHOCTH TOKa. 3akoH OMa B nuddepeHnanbHoi hopMme Kak CleICTBUE IIEKTPOHHOM TeOpUH
AJIEKTPOIPOBOJHOCTH METAJUIOB. Y Ie/IbHAs IPOBOAUMOCTD U Y/IEIbHOE conpoTHBIeHHEe. CONpPOTUBIIEHUE
IIPOBOJAHMKOB, €r0 3aBUCUMOCTB OT TEMIIEPATyphl. DIEKTPOABUKYIIAsI CUJIA U HallpsDKeHHE. B3anMocBa3b
HaANPSDKEHUS, 3JIEKTPOABUKYIIEH CUITBI U Pa3HOCTU MOTEHIIUAJIOB.

28. 3akoH OMa B MHTErpaJibHON (hopMe Ui OTHOPOJHOIO U HEOJJHOPOAHOIO YyUacTKOB. Pa3BeTBIeHHbIE
nenu u npasuia Kupxroga. Pabota u MOImHOCTG 31€KTpUUecKOro Toka. 3akoH Jhxoynsa-Jlenua.

29. MarnuTHOe nosie. BekTop MarHuTHON MHIyKIIMU. MarHuTHas MPOHUIIAEMOCTh BeliecTBa. Bektop
HANPSDKEHHOCTH MarHUTHOT'O TOJIsl. MarHUTHBIA MOMEHT.

30. [IpuHIMT cynepno3uLIMK MarHUTHBIX noseil. 3akoH buo-Casapa-Jlannaca. Ilpumenenue 3toro
3aKOHa K pacueTy MarHUTHOI'O MOJIsl OTpe3Ka MPsIMOTo MPOBOia, KPYrOBOro TOKA U JJTMHHOTO
IPSIMOJIMHENHOTO TPOBOIHUKA C TOKOM.

31. BuxpeBoii xapakTep MarHUTHOTO OIS, TeopemMa 0 UPKYISIUH BEKTOpa MAarHUTHON HHIYKIIUU
(3aKOH TMOJHOTO TOKA).

32. Cuna Amnepa. 3akon Ammnepa. Cuna Jlopenna. J[BuxeHne 3apsyKeHHbIX YaCTHIl B MATHUTHOM TIOJI€.

33. MaruuTssli moTok. Teopema Octporpaackoro-I"aycca mis MmarHuTHOTO 1101 PaboTta mo
NIEPEMELIEHHUIO IPOBOIHUKA U KOHTYpa C TOKOM B MarHUTHOM HIOJIE.
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34. MarauTHbIe MOMEHTBI 3JIEKTPOHOB U aTOMOB. HamMarunyeHHOCTh. MarHuTHast BOCHIPUUMYHUBOCTD, €€
CBSA3b C MArHUTHOM IPOHULIAEMOCTBI0. Tunsl MmarueTukos. IIpupona nua- u napamaraerusma.

35. ®eppomarnernsm. Maruutsslii rucrepesuc. JJomensl. Touka Kiopu. [lpumenenue
(beppoMarHeTHKOB.

36. SIBeHue IIeKTPOMArHUTHON HHAYKIKU. 3akoH Papases. Ero BRIBOA U3 3aKOHA COXPaHEHUS
sHepruu. [Ipasuno Jlenna. Bpamenue npoBoasmeil paMki B MArHUTHOM TIOJIE.

37. SIBnenue caMOMHAYKIUH. HAYKTHBHOCTD. TOKH M HANIPSDKEHUS MIPH 3aMBIKAaHUH U Pa3MbIKaHUH
neny. SIpneHue B3auMHoOM MHAYKUMU. [IpuHuun aeicTBus TpanchopMaTopoB.

38. DHeprus MarHuTHOTO TOJIsl. OOBbEMHAs IIIOTHOCTH SHEPTHH.

39. BuxpeBoe anexkrpudeckoe mose. Tok MIPOBOAUMOCTH U TOK cMelieHus. O60011eHrne TeopeMbl O
LUPKYJSILUU BEKTOpA HAIPSKEHHOCTH MATHUTHOT'O TOJISL.

40. Cucrema ypaBHeHHI MakcBeia B MHTErpaibHOM (popme. DiieKTpoMarHuTHOE IoJIe.

41. Ilousarue BosnHbl. KuHEMaTHKa BOIHOBBIX IIPOLECCOB. BONHBI MpO10IbHBIE U TONIEPEYHBIE.
["apmoHnueckue BoHbI. [[JTMHA BOJIHBI, BOJIHOBOE YUCII0. BOHOBOM (pOHT, BOJTHOBAsI HOBEPXHOCTH.
[Tnockue u chepudeckre BOIHBL. Y paBHeHUE Oeryiieit BoHbl. Da3zoBas CKopocTh. BolHOBOE ypaBHEHHE.

42. Tlepenoc sHeprun BonHOU. [ToTok BostHOBOM 3Hepruu. Bekrop YMoBa. ®dusnyeckue cieacTBus 13
ypaBHeHU MakcBeiuia.

43. DnexkTpoMarHuTHbIE BOJHBL. Bo030yXaeHue 3leKTpOMarHuTHeIX BoJH. Juddepenunansuoe
YPaBHEHHE [UIsl AJIEKTPOMAarHUTHBIX BOJH. CBONCTBA AJIEKTPOMAarHuWTHBIX BOJH. llepeHoc »Heprum
3JIEKTPOMArHUTHOMN BOTHOM. BekTop YmoBa-IlolinTrHra. [1IKkana 31eKTpOMarHuTHBIX BOJIH.

IlepeyeHb TeopeTHYECKHX BONPOCOB K 3K3aMeHy (2 ceMecTp)
1. Hlkana 5>JIeKTPOMAarHUTHbIX BOJH. (OCOOEHHOCTH OINTHYECKOro jauamna3zoHa. [lokasarenb
MIPETIOMIIEHUS CPEJIBL.
2. Korepentnsle BonHbl. MHTepdepeHnns cBeToBbIX BoyH. Cll0KeHHME MHTEHCHBHOCTEH B Cllydae
HEKOT€PEHTHBIX U KOT€PEHTHBIX KOJICOaHUH.
3. OnTuueckas pazHOCTh X0aa. CBA3b ONTUYECKON Pa3HOCTU X0/1a ABYX BOJIH C PA3HOCTHIO (ha3 MEXIY
HUMHU. Y CIIOBHSI MAKCUMyMa 1 MUHHMYMa.
Cxema FOnra juis HaOmronenus uatepdepeHnu. BpemenHas 1 mpocTpaHCTBEHHAs! KOTEPEHTHOCTb.
5. Wurtepdepenius B TOHKHX TuieHKax. HaOmonenue xonen HproToHA B OTpaXEHHOM U TTPOXO/ISIIIIEM

e
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.
24,

CBETe.

SBnenue mudppakuun. Judpakuus Openens u Opaynrodepa. [Ipunnun [roiirenca-dOpenens.
Hudpakuus Openenss Ha Kpyriiom oTBepcTud. 3oHbl @penens. I'paduyeckuii MeTOn CIOXKEHUSA
AMIUIATY L

Hudpakuus Ppaynrodepa Ha y3KOH npsAMoOIMHEHHON mmienu. JudpakunoHHas pemeTka Kak
COBOKYITHOCTh KOHEYHOT'O YHCJIA IIEJIEH.

TemnoBoe nznyuenue rena. 3akoH Credana-bonbumana. 3akoH cmenienus Buna. ['unoresa [lnanka.
dotoaddext. 3akonsl CroneroBa. Dopmyna DHHIITEIHA.

®otonsl. [laBienue ceera. KopnyckyasipHO-BOJHOBOW JlyaJIu3M CBETA.

Paccesnue gorona Ha cBoOo1HOM 1ekTpoHe. Popmyna Komnrona.

BonHoBble cBoiicTBa yactull. JlnuHa BOdHBI A€ bpoiins. DkcrniepuMeHTaIbHBIE MOATBEPKICHUS
TUIoTe3b! 1e bpoins.

[Tpunuun HeonpeaeneHHocTu. CooTHoleHUEe HeompeneneHHocten ['eiizenbepra. OcoOeHHOCTH
IpoLecca U3MEPEHNs B KBAHTOBOIM MEXaHUKE.

dusnyeckoe UCTOJIKOBaHME BOJIH A€ bpoiuns. BonHoBas gyHkuust u ee cBoiictBa. IlnoTHocTh
BEPOSTHOCTH OOHAPYKEHUS YACTULIBI.

OcHoBHast 3ajaya KBAaHTOBOM MexaHMKU. HecranmoHapHoe M CTalMOHApHOE ypaBHEHUE
IIpénunrepa.

YacTHa B 0THOMEpHOI OECKOHEUHOH MPSAMOYTOJIbHON MOTeHIMaIbHOU siMe. KBaHTOBaHME SHEPrUH.
CoOcTBeHHbIE (DYHKIIMHM COCTOSTHUS YACTHIIBI.

[TpoxoxxaeHre YacTHUIIBI Yepe3 NOTeHIaIbHbIN Oapbep. TyHHENbHBINH AP HEKT.

KBaHTOBBIN rapMOHUYECKUIN OCIIMILISATOP.

[Tnanerapnas moxens aroma. Iloctynmatel bopa. KBanTOBaHMe 3Hepruu BOJOPOAONOI0OHOM
CUCTEMBI.

W3nydyenue BOAOpoAonogo0HbIX cucTeM. CHeKTpalibHble CepuH aToMa Bojopoaa. O600ueHHas
dbopmyna bansmepa.

CneKTpbl MHOTOJIEKTPOHHBIX aTOMOB. 3aKOH Mo3H.

VYpasuenue lllpeaunrepa ans aroma Bogopona. KBantosanue momeHnTta ummysbca. [Ipasuia or6opa.
CnuH snexkTpoHa. KBaHTOBBIE 4MClla, ONUCHIBAIOIIME COCTOSHUE 3JIEKTpOHAa B aToMe. KpaTHocTh
BBIPOKJEHUS dHepreTndeckux yposHeu. [Ipuanmn [Taynu.
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25. [IpyHIMNT  TOXKACCTBEHHOCTH OJIMHAKOBBIX dYacTull. bo3oHel u Qepmuonsl. KBaHTOBBIE

pacrpeieneHus..
26. CBoOOHBIE 2JIEKTPOHEI B MeTasuie. JHeprus @epmu. 30HHAS TEOPHS TBEPABIX TEIl.
27. DNEeKTPOMPOBOIHOCTh METAIJIOB M MOJIYIPOBOAHUKOB. CBEPXIPOBOIUMOCTb.

28. SIBnenue paguoakTUBHOCTH. OCHOBHOM 3aKOH paJiMOAKTHBHOTO pacrana. llocTosHHas pacmana.

ITepuon nonypacnana.
29. CocTaB 1 XapaKTepUCTUKU aTOMHOTO siipa. Kanenbnas moaens. Pa3mep u cnivH sipa.

30. Macca u OHCPI'uA CBA3M aTOMHOI'O d1pa. 3aBUCUMOCTh y,HCHBHOﬁ OHCPIrus CBA3W OT MACCOBOI'O

yucia. O0osouedHast MoJIeTb sapa.
31. SlnepHble peakuuu. JHEPrus peakuuu. Peakuuu geneHus U CUHTe3a Aep.

32. PannoaktuBHBIC psifibl. OCHOBHBIC 3aKOHOMEPHOCTH O-U3JTydeHus siiep. JmuHa cBoboaHoro mpobera

OL-4acTHIl.
33. Tpu Buga B-pacnana. DHepreruueckuit crnektp -yactui. Helitpuno.
34. OcoOeHHOCTH Y-U3ydeHHs saep. [IpoxoxaeHue y-KBaHTOB Yepe3 BELIECTBO.
35. Kimaccudukarnms sneMeHTapHbIX 9acTull. JienToHbl. JIenTOHHBIH 3apsi.
Anponsl. bapronHslit 3apsz. KBapkoBast Mosienb aipoHOB.

IIpumepHBIi NepedYeHb NPAKTHYECCKUX 3aJaHui 17151 Ik3aMeHa (1 cemecTp)

s= 6t +3t+2

3anaua 1. /[BukeHue Tena Maccoll 2 Kr 3aJJaHO ypaBHEHUEM: , TJIe TIyTh BBIPAXEH B
METpax, BpeMs - B ceKyH1ax. HaliTh 3aBUCMMOCTb yCKOpPEHUS OT BpEMEHU. BbranciauTs
PaBHOJIEHCTBYIOILYIO CUITY, IEHCTBYIOIIYIO HA TEJIO B KOHIIE BTOPOI CEKYH/IbI, U CPEIHIOI0 CHITY 3@ 3TOT
IIPOMEXYTOK BPEMEHHU.

3amaua 2. Touka neuwxketcs B ockoctd XOY 1o 3akony: X = 2t; y = 3t(1 — 2t).

Haiitu: 1) ypaBHenue Tpaektopuu Y = f(X) u mu3zo0pa3uth ee rpaduuecku; 2) BEKTOp ckopoctu V; 3)
YCKOpEHHUS & B 3aBUCUMOCTH OT BpeMeHHW; 4)MOMEHT BpeMeHHU tp, B KOTOPBIH BEKTOP YCKOpEHHUS a

COCTAaBJIACT YyI'oJl /4 ¢ BEKTOPOM CKOPOCTH V.
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3agauya 3. OgHOpOAHBINA cTepxKeHb IMHOW (=1 M MOXeT cBOOOHO BpaIlaThCsl BOKPYT TOPU30HTAIBHOM
OCH, MPOXOSIIEH Yepe3 OJIUH M3 €ro KOHLOB. B apyroi koHel yaapsieT myjs Maccod M=7 r, Jersmas
NEePHEHANKYIISIPHO CTEP>KHIO M €r0 OCHU BpAIllEHHUs, U 3acTpeBaeT B HeM. Omnpenenuts maccy M crepkHs,
€CJIM B Pe3yJIbTaTe MOMaaHus MyJd OH OTKJIOHHWIICS Ha yroJl a=60°. [Tpunsate ckopocts mynmu V=360 m/c.
Cuutats M»m.

B

3anaua 4. [llap maccoit m; = 5 Kr ABMKETCS CO CKOPOCTHIO V1 = 1 M/C U CTAJIKUBAETCS C TTOKOSTIIMMCS
mrapom maccoid mp = 2 kr. Onpeaenuts ckopoctu U; u U, mapoB nocie ynapa. Yaap cuutaTh abOCOTIOTHO
YOPYTUM, IPSIMBIM, LIEHTPAJIbHBIM.

3apaua 5. 3a npomexxytok Bpemenu t=10 ¢ yactuna npouwia 3/4 okpyxkHoctd paguycom R=160 cm.
Haiitu: 1) cpenHioro cKopocTh IBMKEHHSI <V>; 2)MOAYNb CpelHEH CKOPOCTH nepeMemeHH;{|<v>|; 3)
MOJIyITh CPEIHErO BEKTOPA IMOJTHOrO YCKOPEHHS | <a>|, ecii yacTuiia JBHranach M3 COCTOSHHS IOKOS C
MIOCTOSIHHBIM TaHT'€HIIMAJIbHBIM YCKOPEHHUEM a .

3agaya 6. /[Ba Mons Kuciaopoga HM30TEPMHYECKHM CXKalld, a 3aTeM H300apuyecKd pacHIupUiId 0
nepBoHavYanbHOro oobema. M3sectHo, uro P1=550 xIla, V1=9- 1032, a CpeaHss KBaJApaTu4yHasi CKOPOCTh
JBUKEHHUSI MOJIEKYJI B KOHEYHOM COCTOSIHMM paBHa 720m/c. Ha CKONBbKO M3MEHUTHCS KOHEYHAs! CpelHss
KUHETHYECKasi SHEPrusi ero MOJIEKYJl OTHOCHUTENIbHO HadanbHOW. [lpenctaBuTh rpaduku ONMMCAHHBIX
nporeccoB B koopauHatax V-T.

3agaya 7. A30T HaXOAUTCS B 3aKPBITOM cocye o0bemMoM 3 11 npu Temreparype 27°C u naBieHuu 3 aT.
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[Tocne HarpeBanus gaBieHUE B COCY/E MOBBICUIIOCH 710 25 atM. Onpenenuts: 1) Temmneparypy azora mociie
HarpeBaHus; 2) KOJIUYECTBO TeIia, COOOLIEHHOTO a30Ty.

3apaua 8. Haiitn nsmenenue AS sHTponuu npu HpeBpaimieHuu Jipaa (1= —ZOOC) Maccoii mM=10 r B map
(t,=100°C).

3apauya 9. B Tpex BepminHax KBajpaTa co cTOpoHOH @=40 cM HaxOoHASTCs OJAMHAKOBBHIE MOJOKUTEIbHBIE
3apsabl o 6,4 HKn xaxneiif. HaliTu HanpsKeHHOCTh M MOTEHIMAT DJEKTPUUECKOTO TOJS B YeTBEPTOU
BepinHe. Paccuntarh pa3HOCTh MOTEHIIMATIOB MEX/1Y IIEHTPOM KBaJpaTa U YETBEPTOU BEPIINHOMN

3amaua 10. Onpenenuts CHIy TOKa, TEKYIIEro Yepes aneMeHT &,, eciu £1=1 B, & =2 B, & =3 B, r=1 Owm,

r,=0,5 Om, r;=1/3 Om, R4=1 Om, Rs=1/3 Om.

3anaua 11. beckoHeuHO ATMHHBIN POBOJAHUK U30THYT TaK, Kak 3TO N300pakeHO Ha pucyHke. OnpeaenuThb
MarHuTHYI0 HHAyKOuto B moms, co3maBaemoro B Touke O Tokom | = 80 A, TekymmuM 1o MpPOBOIHHKY.
[Tpunsts r = R/2, rne R=1 m.

3agaua 12. Kpyrosoii BuTok paguycom R=15,0 cM pacnoyiokeH OTHOCUTENIbHO OECKOHEYHO JJIMHHOTO
IIPOBOJIA TaK, YTO €ro INIOCKOCTh NapaljiesbHa poBoAay. llepnenaukyisp, BOCCTaHOBJICHHBIM HA IIPOBOJ U3
LEHTpa BUTKA, SIBJISIETCS HOPMaJlblo K TUIOCKOCTH BUTKA. Cuia Toka B mpoBoje 11=5A, cuia Toka B BUTKE
toku |p=1A. PaccrosiHue oT nmeHtpa BuTKa 10 npoBojaa d=20 cm. Onpenenure MarHUTHYIO HHIYKLUIO B
LIEHTPE BUTKA

3agaya 13. Ha paccrostHuu a = 1 M OT JUIMHHOTO NPSMOT0 NpoBoja ¢ TOKOM | = 1KA HaXOOUTCs KOJIBIO
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paauycoM I = 1 cm. Kosb11o pacnoioxkeHo Tak, YTO MarHUTHBIN MOTOK, MPOHU3BIBAIOLIUI €r0, MaKCHUMAJICH.
Ornpenenure, Kakou 3apsii IPOTEUYET MO KOJIbILY IPU BBIKIKOYEHUHU TOKA B IpoBoie. CONPOTUBIECHUE KOJIbLIA
R =10 Owm.

IIpumepHBbIi NepedyeHb NPAKTHYECKUX 3aIaHUM JJIM IK3aMeHa (2 cemecTp)
3agaua 1. JKentbiii cBeT HaTpHsi, KOTOPOMY COOTBETCTBYIOT AJMUHBI BOJMH A1=589HM U A,=589,59HM,

nazaeT Ha AU(paKIUOHHYIO pemieTKy, uMmernlyo 7500 mrpuxos/cM. OnpeaenuTs:

1. HaubGonpmmii nops 10k MaKCUMyMa Ui TOTO CBETA;

2. YrioByro aucnepcuro 1uppakiMOHHON peleTKy;

3. Ilupuny pemeTku, HeOOXOIUMYIO JUISl pa3peLleHns ATUX JIBYX JIMHHM.
3agaua 15.YT071 o MEKILY IIIOCKOCTAME TIPOMYCKAHHS TIONSPU3aTOpa i aHaausaropa paser 45°. Bo ckombko
a3 yMEHBIIHTCS HHTCHCHBHOCTE CBETA, BEIXO/ISIIETO 3 aHAIM3aTOPA, ECIIH YTOJl YBEMHIHTh 10 60°?

3anaua 3.Beinykiias JInH3a pajuyca paBHOTro 16 cM compukacaeTcs co CTeKISIHHOM macTuHoi. KoHTakT
JIMH3BI ¥ TUTACTUHBI neanbHbId. J{nmuHa BosHb! cBeTa S00HM. [TomyunTs BeIpaskeHUs U1 PaJyCOB CBETIIBIX
Y TEMHBIX KOJIEI] M HAlTH pauyc IATOrO CBETIOTO KOJbLA.

3agaua 4. MakcuMyM CHEKTPaJbHOM MIOTHOCTH SHEPreTHUecKoi cBeTUMOocTH COJHIIa TPUXOIUTCS Ha
JnuHy BoJHBI 0,48MkM. Cuntast, uro CoHIE U3TyYaeT KaK YepHOE TeJl0, ONPEIEIIHUTE:

1. Temmneparypy ero nmoBepXHOCTH;

2. MONIHOCTB, H3JIy9aeMyI0 €r0 TTOBEPXHOCTHIO.

3agaua 5. [Ipu HekoTOpOIl 3amepKMBAOIIEH PA3HOCTH MOTEHIHUATIOB (POTOTOK C MOBEPXHOCTH IUTHS,
OCBEILlaEMOTr0 AJIEKTPOMArHUTHBIM HM3JIy4eHHEM C JUIMHOM BOJIHBI A9 , Mpekpamiaercsa. V3MeHuB JUMHY
BOJIHBI M3Ny4deHus B 1,5 pa3za, yCTaHOBWJIM, YTO JUIsl IpekpaiieHus (GoToToka HEOOXOIUMO YBEIUYUTH
3aJIepP)KUBAOIIYI0 PAa3HOCTh MOTEHIIMAIOB B 2 pa3za. Pabora BhIXOJa IJEKTPOHOB C MOBEPXHOCTH JIHTHS
Aux=2.39 5B. Breruncnure A




Kon
WHJUKaTOpa

NHaukaTop AOCTHIKEHUS
KOMIIETEHIINHU

O1neHOYHBIC CPEACTBA

3agaua 6. Kakas yacTh Ha4aIbHOTO KOJIMYECTBA ATOMOB PaCIaacTcs 3a OJMH I'0J] B PAIMOAKTUBHOM
228 3
uzorone Th*" . Ilepuoa monmypacmaga T=7*10° nert.

Bagaua 7. ®oron ¢ sHeprueit £€=3,02M>3B B 1mos1e THKEIOTO SIpa MPEBPATHIICS B MAPY IICKTPOH-TTO3UTPOH.
[TpuHMMas, 9TO KMHETUYECKasi SHEPTUs 3JICKTPOHA U TIO3UTPOHA  OJIMHAKOBA, ONPEACTUTE KHHETHYECKYIO
SHEPTHIO KAXKIO0W YaCTHIIBI.

. 235 . .
3agauya 8. OnpenenuTe CyTOYHBINA PacxXo/l YHUCTOTO ypaHa ;U™ aTOMHO 31€KTpOCTaHIIUEH MOIITHOCTHIO
235
300MBT, ecniut ipu neneHun  9oU™ 32 oguH akT Aenenus Beiaesiercs 200MsB sHeprum.

+
3agaua 9.Beruucnuth nocrosiHHy Punbepra, eciau u3BecTHO, YTO At HOHOB He ™ pasHOCTh UIMH BOJIH
MEX1y TOJIOBHBIMU JTMHUSIME cepul banbmepa u Jlaiimana AA=133,7umM.

3anaua 10. Haiitu pa3sHOCTb SHEpIruu CBSI3U on' u 1p1 B /Ipe sB™..




Ilopsinok npoBeneHusi NMPOMEKYTOYHOH aTTeCTALMH, IMOKAa3aTeJHM M KPHUTEpHH
OlLleHUBAHUS:

CornacHo y4yeOHOMY IUIaHY BHJAaMH TNPOMEXKYTOYHOH aTTECTAllMM 10 JAUCHUILINHE
«Du3uKa» SBISAIOTCS JBa dK3aMeHa W 3a4eT. DK3aMEHbl MPOBOAATCS B YCTHOW Qopme Io
9K3aMEHAIIMOHHBIM OWJIeTaM, KaXIbli U3 KOTOPBIX COIEPXKUT J[Ba TEOPETHYECKUX BOIpPOCA U
OJIHO MpaKTUYECKOe 3a/aHue (3agauy). TeopeTuyeckre BOMPOCHI MO3BOJISIOT OICHUTh YPOBEHB
YCBOGHHsSI OOydYalOUIMMHUCS 3HAHWH, a TPaKTHYECKUE 3aJaHHsl BBUBIAIOT  CTENEHb
c(OpMHUPOBAHHOCTH YMEHHMHM M BIaJCHUN. 3adeT MPOBOJUTCS B BHUAE coOEceloBaHUS 10
TEOPETUUYECKUM BOIIPOCAM.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA:

— Ha OLEHKY «OTJIHYHO» (5 0asioB) — 00y4aOLINiicS IEMOHCTPUPYET BHICOKHI YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIIMM, BCECTOPOHHEE, CHUCTEMAaTHMYeCKOe U TJIy0OKoe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBHINONHAET MPAKTHUYECKUE 3aJaHHs, CBOOOIHO ONEpUpPYET
3HAHUSAMU, YMEHUSIMHU, IPUMEHSET UX B CUTYallUsIX MOBBIIICHHON CII0KHOCTH.

— Ha OLEHKY «X0pomo» (4 6amia) — o0y4aromuiicss 1eMOHCTPUPYET CPEAHUN YPOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHIMII: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYNTENIbHbIE ONIMOKN, HETOYHOCTH, 3aTPYAHEHUS TIPU BBHITIOJTHEHNUH TPAKTHYECKUX 3a/1aHUM,
NepeHoce 3HaHUI U YMEHHI Ha HOBBIE, HECTAHAAPTHBIE CUTYALIUU.

— Ha OIICHKY «YyIOBJIETBOPUTENbHO» (3 Oamia) — OOydYaromIMiics IEMOHCTPUPYET
MOPOTOBBIN YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMI: B X0Ji€¢ KOHTPOJIBHBIX MEpONPHUATUI
JIOITYCKAIOTCSL OIIMOKH, TPOSIBIISIETCSI OTCYTCTBHE OTHENbHBIX 3HAHWN, YMEHHH, HAaBBIKOB,
0Oy4JarolMiCsl HCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHEHUS TNPU ONEPUPOBAHUU 3HAHHUSAMH U
YMEHUSIMH TIPH UX TIEPEHOCE Ha HOBBIE CUTYALlUH.

— Ha OLICHKY «HEeYIOBJIETBOPUTEIbHO» (2 Oamia) — oOyd4aromuiics IEeMOHCTPUPYET
3HaHusi He Oojyee 20% TeopeTHUecKoro marepualia, JOMYCKAEeT CYIIECCTBEHHBIE OIIMOKU, HE
MOJKET MOKa3aTh MHTEJUICKTYaIbHbIE HABBIKH PEIICHUS MTPOCTHIX 3a7au.

— Ha OILICHKY «HeyJ0BJIETBOPUTEJbHO» (1 0amt) — oOydaromuiicss He MOXKET MMOKa3aTh
3HaHWSA Ha YPOBHE BOCIPOU3BEACHHUS U OOBSCHEHHS HHPOpPMAIMM, HE MOKET I0Ka3aTh
MHTEJUICKTYaJIbHBIC HaBBIKU PEIICHUS MPOCTHIX 33/ad.

Ilokazamenu u Kpumepuu oyenusanus 3auema:

— Ha OIICHKY «3a4TeHo» (3-5 0a/mioB) — 00yJaroIuiics MmoKa3sBaeT CHOPMUPOBAHHOCTD
KOMIIETEHIIMH, HaJM4ue TBEP/bIX 3HAHUN MPOTrpaMMHOIO MaTepHasa, TpaMOTHOE M JIOTHYecKoe
U3JI0KEHWE MaTepuana TpHh OTBETe, HOMYCKAIOTCS HE3HAYUTEIbHBIE OINMOKH, YBEPEHHO
UCTIpaBIIIEMbIE MTOCTIE JOMOJIHUTENBHBIX BONPOCOB, MPaBUIbHbIE ACUCTBUS NPU JAEMOHCTpALUU
YMEHUI U HAaBBIKOB.

— Ha OIICHKY «He 3auTeHo» (1-2 Oanna) — 0OydJarONIHMIACS MOKa3bIBACT, YTO PE3yJbTaT
0o0y4YeHHsI HE IOCTUTHYT, KOMIETEHIINH HEe C(HOPMUPOBAHBI, HE MOXKET MPEIbSIBUTH 3HAHUS Ha
YPOBHE BOCIIPOM3BEJICHUS U 00BSICHEHUS MH(OPMAIIMH, 1a)Ke C TOMOILBIO HABOSIIUX BOIIPOCOB,
HE CITIOCOOEH MPOIEMOHCTPUPOBATh YMEHHUS M HABBIKH TPH PEIICHUH MTPOCTEHUIIHX 3a/1a4.



