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Pabouas nporpamma cocrassnena na octose ®I'OC BO - Gakanaspuar 1o HanpasJieHHIO
noarotoBkn 15.03.02 Texnonoruyeckne MaunHbsl U oGopyaoBanue (mpukas MuHoOpHayku
Poccun o1 09.08.2021 1. Ne 728)

Pabouas nporpamma paccMoTpeHa 1 0,106peHa Ha 3ace/1aH1u me ®uzukn

16.01.2023. npotokon Ne 4
3aB. kapeapoi
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30.01.2023 r. npotoxon Ne 5
[Ipencenarens /? N.10. Me3un
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Pabouast mporpamma cocrasiena:
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Peuensent: (j%
3aB. kadeapoit BTull, 1-p Texn. nayk X 0O.C. JloryHosa
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M.B. Apkyiuc




JIucr akryanusanuu padoueii nporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM roy Ha 3acenanuu kadeapsl DOu3uku

[Ipotokom ot 20 r. Ne

3aB. kadeapoii M.B.XpKmec

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

[Iporokom ot 20 1. Ne

3aB. kadempoii M.B.XpKmec

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena s peanuszanuu B 2026 - 2027
y4eOHOM rofy Ha 3aceqanuu Kadeapelr DOHU3UKU

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

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena s peanuszanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqanuu Kadeapslr DOHU3UKU

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

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena uist peaymsanuu B 2028 - 2029
y4eOHOM rojy Ha 3acenanuu kadeapel Du3uku

IIporokomor 20 1. Ne

3aB. kadenpoit M.B.XpKmec




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

Lenstmu ocBOeHUST TUCIUTUTUHEI «DU3HKaY SIBISIFOTCS: OBJIaJIcHUE 0a30BBIMU 3HAHUSIMU
OCHOBHBIX (M3UYECKHX 3aKOHOB M METOJOB KJIACCHUYECKOM M COBpEMEHHOW (GU3MKH s
TEOPETHUYECKOT0 M IKCIIEPUMEHTAIBLHOTO MCCIICAOBAHMS U PEIICHUS 3a]a4, BO3HUKAIOMINX MPU
JanbHeleM 00y4eHrH U B IOocIeaytomei npodeccuoHalbHON NesTeIbHOCTH.

OTH L€ JOCTUTAIOTCS B XO/I€ BBIIOJIHEHHUS CIEAYIOIINX 3a/1a4:

— O3HAKOMJICHUE CTY/ICHTOB C COBPEMEHHOM (hHU3MUECKOI KapTUHOI MHpa, C OCHOBHBIMU
KOHIETIIUSAMHE, MOJICIISIMH, TCOPHUSIMH, OMUCBHIBAIOIIUMH TTOBEJICHINE 00BEKTOB B MUKPO-, MaKpO-
U MEramupe;

— MpuoOpETeHNE HABBIKOB YKCIIEPUMEHTAIILHOTO UCCIICIOBAHUS (PU3NIESCKUX TIPOIECCOB,
OCBOEHHUE METO/I0B MOIYYeHHsI U 00pabOTKU SMIIUPUIECKON HHPOpMALIHH;

— W3yYeHHE TEOPETHUECKHX METOJOB aHalmu3a (U3MYECKHX SIBICHUH, pacueTHBIX
poLEeAyp U aIrOpUTMOB, HauboJee MUPOKO MPUMEHSIEMBIX B (PU3HKE;

— OCBOECHHE METO/I0B MOJIYUYEHHS U 00padOTKH IMIMPUIECKON HH(POpMALIH;

— (¢GopMUpOBaHHE Y CTYICHTOB €CTECTBEHHOHAYYHOTO MHPOBO33PEHHUS, KYIbTYPbI
MBIIUICHHSI, PA3BUTHE CIIOCOOHOCTH K OOOOIIEHHIO, TIOCTAHOBKE 3a7adyd U BHIOOpY IyTel ee
pelIeHusl.

2 MecTo TMCHHMIIMHBI (MO1YJIs1) B CTPYKTYpe 00pa3oBaTe/bHOIl MPOrpaMMbl

JuctuiuimHa Ou3uka BXOIUT B 0053aTENIbyI0 4acTh YUEOHOTO IJIaHa 00pa3oBaTeIbHON
HpOrpaMMBEI.

Jnst  u3ydeHWs  JAMCUUIUIMHBI  HEOOXOJAMMBbI — 3HaHHMS  (YMEHUS,  BIIAJICHHSA),
c(hOpMHUPOBAHHEIC B PE3YJIbTATE U3YUCHUS TUCITUTUINH/ TIPAKTHK:

I[I/ICIII/IHJII/IHa «Dusukay BXOOUT B 6330By10 qacCTb MaTeMaTu4dcCKoOro u
€CTeCTBEHHOHAYYHOTO ITUKJIA TUCIUILTUH 00pa30BaTEIbHOTO CTaHAapTa OaKaiaBpuara.

JUia  u3ydeHus  JUCUUIUIMHBI  HEOOXOJWMBbI  3HaHMA  (YMEHHUS,  BIAJCHUS),
c(hOpMHUPOBAaHHBIE B PE3yIbTaTe U3YUCHHsI CIEAYIOIIUX Pa3[elOB MAaTEMATHKH, MOTYYCHHBIX B
obmeobpazoBaTenbHONM  mikosie:  aAuddepeHuaTbHOe W WHTErpalibHOE  HMCUYHUCIICHUE,
muddepeHIanpHble YpaBHEHUS, BEKTOPHBIN aHanu3. M3 MKOoIsHOTo Kypca XUMUU HEOOXOIMMO
3HAHUE CIIECIYIONUX Pa3/IeNIOB: TEPHOJHMUECKasi CUCTEMa DIIEMEHTOB H €€ CTPYKTypa, CTPOCHHUE
aToMa, DIIEKTPOHHBIE M DIEKTPOHHO-Tpaduueckue (popMysibl AJIEMEHTOB, OCHOBHBIE 3aKOHBI
XUMHHU, SJICKTPOXHUMUS.

3HaHus (YMEHHUs, BIAJEHUS), MOJTYYCHHbIE MPU U3YYCHUU NAHHOW TUCIUIUIMHBI OyIyT
HEOOXOIUMBI JJISI U3YUCHUS TUCIUTUTAH/TIPAKTHK:

HaueprarenbHasi reomeTpust 1 KOMIbIOTEpHAs Tpaduka

Xumus

BBenenue B HanpaBieHue

TeopeTnyeckas MexaHUKa

OCHOBBI THAPO- ¥ THEBMOTIPUBOAA METAJUTYPTUYECKOTO 000pyA0BaHUs

CornpoTHBieHNE MaTEPHATIOB

MammHoCTpouTENbHbIE MAaTEPHAIIBI

DNEeKTPOTEXHHUKA

Teopus MamH 1 MEXaHU3MOB

Jeranu mamH



3 Komnerennuu ody4yaruerocsi, popMupyembie B pe3yjabTaTe 0CBOEHUSA
AUCHMILINHBI (MOAYJIS) U IVIAHUPYEMbIe pPe3yJibTaThbl 00y4eHUs
B pesynpraTe OCBOEHMS TUCHUIUIMHBI (MOaynsl) «Du3nka» 00ydaromuiicss TOJKEeH

06JIEII[3.TB CJICAYIOIUMHU KOMIICTCHIUAMMU:

Kon unaukaropa Nuaukarop 10CTHKEHUS KOMIIETEHIUN

OIIK-1 CnocoOeH MNpUMEHSTh €CTECTBEHHOHAyYHbIE M OOLIEMH)KCHEpPHbIE 3HAHUS, METOJIbI
MaTEeMATHYECKOTO aHAIM3a U MOJICIIMPOBAHMSI B MPOEeCCHOHAIBHOM eI TEIbHOCTH,

OIlK-1.1 Pemraer cranmapTtHeie TpodecCHOHANbHBIE 33aJaud  C IPUMEHEHHEM
O0IIEMH)KEHEPHBIX 3HAHUI
OIIK-1.2 [IpuMeHsieT MeTOABl MOJEIUPOBAHMS M MAaTEMaTHYECKOro aHaiau3a I

PECIICHUA 3a1a4 B HpO(beCCHOHaHBHOﬁ JCATCIIbHOCTH




4. CTpyKTYpa, 00bEM U coiep:kaHue TUCHHUIIINHBI (MOIYJIS)
OO0mmast TpyA0eMKOCTh JUCIHILTUHBI cocTaBisieT 15 3auetHpix enuuuil 540 akaa. 4acoB, B TOM

HHUCJIC:

— KOHTaKTHas pabora — 43,9 akaj. 4acoB:
— ayauTopHas — 38 akaJl. 4acos;

— BHeayIuTOpHas — 5,9 akaj. 4acos;

— camocTosiTenpHas padota — 474,8 aka. 4acos;

— B (popMe npakTHuecKoi moarotoBku — 0 akaz. 4yac;

— MOJTOTOBKA K DK3ameHny — 17,4 akaj. gac
— IMOATOTOBKA K 3a4éTy — 3,9 akaj. yac
dopma aTTeCTalNH - 9K3aMEH, 3a4eT

AynuropHas g
KOHTaKTHas paboTa E 3 dopma TeKyIIEero
=
B aKaJl. 4acax 5} Bung KOHTPOJIS
Paznen/ tema g | (Baxan vacax) == . P Kon
> g © | caMOCTOATENbHOH | ycIeBaeMOCTH U
JTACIUTUTAHBI ) S . | xomnereHin
Q & paboThI MIPOMEKYTOYHOM
na6. | mpakr. | € 8
Tex. : 1 2'¢ aTTecTaluu
3aH. | 3aH. | O &
1. MexaHuka
ITpopaboTka
JIEKLIU, U3y4YEHUE
TEOPETHYECKOTO
Mmarepuana,
HOJrOTOBKA K
.1 Kunemarnka u JUHaAMHKA BBITIOJTHEHUIO U BITIOJTHEHNE
11K B
MOCTYNaTEIbHOTO " 0,5 2 20 o0OpaboTka KOHTPOJIbHOM
BPAIIaTeIbHOTO IBIKESHUS Pe3yIbTaTOB paboTsr Ne 1
71a00PaTOPHBIX
pabor, perieHue
HHANBUAYAJIbHBIX
KOHTPOJIBHBIX
pabot
1
IIpopaboTka Beinonnenue u
JIEKLUH, H3ydeHne 3aIuTa
TEOPETHYECKOTO 71a00paTOpHOI
Mmarepuana, paboThI
MMOATOTOBKA K Nel"ITpumenenue
BBITIOJTHEHUIO U 3aKOHOB
1.2 3akoHBl COXpaHEHHS B
0,5 2 2 24 obpabdoTka COXPaHEeHUS IS
MEXaHHUKE
pe3yNbTaTOB OTIpeeIeHHs
7a00paTOpHBIX | CKOPOCTH IOJIeTa
pabort, perieHne mynu'.
WHANBUAYAJIBbHBIX Brmmonnenue
KOHTPOJIBHBIX KOHTPOJIBHON
pabot pabotsr Ne 1




IIpopaboTka
JIEKIIUH, U3ydIeHHE
TEOPETHYECKOTO
Mmarepuana,
MOJIrOTOBKA K
BBITIOJTHEHUIO U Brimonaenne
13 Mexanuyeckue N
0,5 40 00paboTka KOHTPOJILHOH
KOJICOAHUS U BOJIHBI
pe3yJIbTaToOB pabotsr Ne 1
1a00PaTOPHBIX
pabor, perieHue
VHIUBHUAYaIbHBIX
KOHTPOJIBHBIX
pabot
HUroro no pazaeny 1,5 84
2. Monekynsipras  ¢usuka U
TEPMOANHAMHKA
ITpopaboTka
JIEKLU, U3y4YEHUE
TEOPETHYECKOTO
Mmarepuaa,
MIOJTOTOBKA K
2.1 Craructuueckas ¢usnKa A
" BBITIOJTHEHHUIO U Brimonnenue
0,5 40 00paboTka KOHTPOJIBHOM
MOJICKYJIIPHO-KHHETHYECKas
pe3ysbTaToB padotsr Ne 1
Teopus
11a00paTOPHBIX
pabor, peuieHue
MHIUBHIYaIbHBIX
KOHTPOJIbHBIX
pabot
1
ITpopaboTka
neKL[iﬁp M3VICHME BrinonHenue n
13y 3ammTa
TEOPETHYECKOTO .
MATeDHANa 71a00paTOpHOI
P ’ paboter Nel4
MOJrOTOBKA K "
Onpenenenue
BBITIOJTHEHUIO U HoKAsATENs
2.2 TepMmouHaMuKa 0,5 40 00paboTka
anuabatsl y
Pe3yJIbTaTOB
metonoM Kiremana
11a00paTOPHBIX "
a0oT, pelieHne u Jlesopma’,
P P Brimonnenue
WHIVBHIYaTbHBIX o
KOHTPOJIbHOM
KOHTPOJIBHBIX "
pabotsr Ne 1
pabot
HWroro no pazaeny 1 80
3. BosiHOBas 1 KBaHTOBas ONTHKA
IIpopaboTka Brinonnenue n
JIEKIUH, U3ydeHHe 3aIIMTa
TEOPETHYECKOTO JTabopaTOPHOI
Mmarepuana, paboTsr Ne34
HOATOTOBKA K "Omnpenencaue
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 BeimonaeHne
KOHTPOJIBHBIX KOHTPOJIbHOM
pabot pabGoter Ne 1"




IIpopaboTka
JIEKIIUH, U3ydIeHHE

TEOPETHYECKOTO
Mmarepuana,
MOJIrOTOBKA K
BBITIOJTHEHUIO U Brimonaenne
3.2 KBaHTOBas ONTHKA 0,5 40,4 obOpaboTka KOHTPOJIBHOU
pe3yJIbTaToOB pabotsr Ne 1
1a00PaTOPHBIX
pabor, perieHue
VHIUBHUAYaIbHBIX
KOHTPOJIBHBIX
pabot
HUroro no pazaeny 1,5 79,4
Hroro 3a cemecTp 4 10 |[243.4 3K3aMeH
4. DJeKTpUIECTBO U MAarHETU3M
ITpopaboTka
JIEKLU, U3y4YEHUE
TEOPETUYECKOTO
Mmarepuana,
HOJITOTOBKA K
4.1 DIEKTPOCTATHIECKOE BBIMOJTHCHUIO U BeIinonHenue
moine B BaKyyMeé U B 0,5 1 30 00paboTka KOHTPOJIbHOM
BCIIIECTBE pe3yJIbTaTOB paboTthr Ne 2
71a00PaTOPHBIX
pabort, perieHue
WHUBUAYaTbHBIX
KOHTPOJIBHBIX
pabot
Boinonnenue n
3aIuTa
ITpopabotka 71a00paTOpHOI
TIEKIUH, H3ydIeHHE paboter Ne24
TEOPETUYECKOTO "Pacmupenue
Mmarepuana, npezena
HOJrOTOBKA K W3MEpPCHUS
42 HocTosHHb BBITIOJTHEHUIO 1 amIepMerpa u
. 2105 1 20 o0OpaboTka BOJIETMETpPA
INEKTPHYCCKHI TOK
Pe3yIbTaTOB MIOCTOSTHHOTO
11ab0paToOpHBIX ToKa".
pabor, peuieHue Brimonnenue
MHIVBHIYaTbHBIX KOHTPOJIBHON
KOHTPOJIBHBIX pabotsr Ne 2
pabot "DIIEeKTPUIECTBO 1
MAardHe€Tus3M.
BosnoBast ontuka"
ITpopaboTka
JIEKLUH, U3y4YeHHE
TEOPETHYECKOTO
Mmarepuana,
MOJrOTOBKA K
BBIIIOJTHCHUIO 1 Brmmonnenue
4.3 MarnuTHO® TIONE B N
0,5 1 10 00paboTka KOHTPOJIHOM
BAaKyyM€ M B BEILIECTBE
pe3yNIbTaToB pabotsr Ne 2
1mabopaToOpHBIX
pabor, perieHue
MHIVBHIYaTbHBIX
KOHTPOJIbHBIX

pabot




4.4 DNeKTpOMarHuTHas
UHIYKIHUSE

0,5

15

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

Brimonnenue
KOHTPOJIBHOH
padotsr Ne 2

45 DNeKTprUYeCcKre
KojneOaHusT U TEepPEeMEHHbIH
TOK

0,5

31

ITpopaboTka
JIEKIIUH, U3ydIeHHE
TEOPETUYECKOTO
Mmarepuaa,
HOJI'OTOBKA K
BBITIOJTHEHUIO U
o0OpaboTka
Pe3yIbTaTOB
71a00PaTOPHBIX
pabort, perieHue
WHUBUAYaTbHBIX
KOHTPOJIBHBIX
pabot

Brimonnenue
KOHTPOJIBHOMN
pabothr Ne 2

Hroro no pazneny

2,5

106

5. KBaHTOBas, aTOMHasi U sJepHAs
(duznka

5.1 KBaHTOBast MeXaHHKa

04

30

ITpopaboTka
JIEKLIUH, U3y4YeHUE
TEOPETUYECKOTO
Mmarepuana,
MOJrOTOBKA K
BBITIOJTHEHUIO U
00paboTka
Pe3yJIbTaTOB
11a00paTOPHBIX
pabor, peuieHue
WHIVBHIYaTbHBIX
KOHTPOJIBHBIX
pabot

Brinmonsenue
KOHTPOJIBHOM
pabotsr Ne 2

5.2 ®usuka aroma

0,4

30

ITpopaboTka
JIEKLU, U3y4YeHUE
TEOPETUYECKOTO
Mmarepuana,
MOJrOTOBKA K
BBINOJIHEHUIO U
00paboTka
pe3yNbTaTOB
1mabopaToOpHBIX
pabor, perieHue
MHIVBHIYaTbHBIX
KOHTPOJIBHBIX
pabot

Brinonnenue n
3ammra
71a00paTOpHOI
pabotsr 42
"Omnpenenenue
KBAaHTOBBIX YHCEl
BO30YyXIECHHOTO
COCTOSIHUSI aTOMa
Bojopoza".
Brimonnenune
KOHTPOJIbHOM
paboTer 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
padotsr Ne 2

5.4 ®wusnka >IEMEHTapHBIX
YacTHI] M  COBpPEMEHHAsI
(bu3nUecKas KapTHHA MHUpPa

0,2

35,4

ITpopaboTka
JIEKIIUH, U3ydIeHHE
TEOPETUYECKOTO
Mmarepuaa,
HOJI'OTOBKA K
BBITIOJTHEHUIO U
o0OpaboTka
Pe3yIbTaTOB
71a00PaTOPHBIX
pabor, perieHue
WHUBUAYaTbHBIX
KOHTPOJIBHBIX
pabot

Brimonnenue
KOHTPOJIBHOMN
pabothr Ne 2

Hroro no pazneny

15

1254

Uroro 3a cemectp

2314

3a4éT

Hroro nmo gucuuiinge

12

18

4748

OK3aMCH, 3a4€T




5 Obpa3oBare/ibHbIE TEXHOJIOTHH

[Ipu peanuzammu pa3iIMYHBIX BUAOB y4yeOHOU paboTbl Hambonee 3PPeKTUBHBIE
pe3yibTaThl OCBOEHUS JUCHUIUIMHBL «®du3uka» Aal0T TpaauLIUOHHBIE 00pa30BaTENIbHbIE
TEXHOJIOTUM,  TEXHOJIOTUM  TMpOOJIEeMHOro  OOydeHHs, WHTEPAaKTUBHBIC  TEXHOJOTHH,
MH(POPMALMOHHO-KOMMYHUKAIMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOIHH.

1. TpagunuoHHblE 00pa30BaTEIbHBIE TEXHOJIOIMM OPUEHTHUPYIOTCS HAa OpraHU3alUio
00pa30BaTeNLHOrO  Ipolecca, MPEANOAraloly0 MpsAMYI  TPAHCISLMIO 3HAaHUH  OT
IpenoiaBaTess K CTyIeHTY (IIPEUMYLIECTBEHHO Ha OCHOBE OOBSICHUTEIHHO-MILTIOCTPATUBHBIX
METO/I0B 00y4eHus1). YueOHas AesTeIbHOCTh CTYJAEHTAa HOCUT B TaKUX YCJIOBHSX, KaK IPaBUIIO,
PENPONYKTUBHBINA XapaKTeP.

®opmbl y4eOHBIX 3aHATHUI C UCIOIb30BAHUEM TPAAULIMOHHBIX TEXHOJIOTHI:

WudopmanmonHas JeKIUs - [OCIENOBATEIbHOE HM3JIOKEHHE  Marepuaisa B
JUCLUIUIMHAPHOM JIOTHKE, OCYIIECTBISIEMOE NPEUMYIIECTBEHHO BepOaJbHBIMU CpEICTBAMU
(MOHOJIOT TperoaaBaTes).

Cemunap — Oeceia npenojaBaress U CTyJIEHTOB, 00CYKI€HHE 3apaHee MOATOTOBIEHHBIX
COOOILIEHUH MO KaXIOMY BONPOCY IUIAHA 3aHATHS C €OUHBIM JUIsl BCEX IE€PEYHEM
peKoMeH1yeMol 00513aTeIbHOM U JONOTHUTEIbHOM JINTEpaTyphl.

[IpakTueckoe 3aHsTHE, TOCBSIIEHHOE OCBOEHUIO KOHKPETHBIX YMEHUH U HAaBBIKOB I10
HPEI0KEHHOMY aJITOPUTMY.

JlabopaTopHas paboTa — opranu3zanusi yaeOHOM paboThl C peaIbHBIMU MaT€PUATBLHBIMU U
UH(POPMALIMOHHBIMU OOBEKTaMM, HKCIEPUMEHTabHAsi pPadoTa C aHAJIOrOBBIMH MOJEIISAMHU
peaTBbHBIX 0OBEKTOB.

2. TexHosioruu Mmpo6JeMHOro oOyueHHUs] — opraHu3anus o0pa3oBaTebHOrO Ipoliecca,
KOTOpas MpearoiaraeT MOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3/JaHUE YUEOHBIX MPOOJIEMHBIX
CUTYalMi JUIsl CTUMYJIMPOBaHMsI aKTUBHOM [TO3HABATENIBHOM AEATEIbHOCTU CTYICHTOB.

®opMbl y4eOHBIX 3aHATUH € UCIIOJIB30BAHUEM TEXHOJIOTUN MPOOIEMHOI0 O0yUEHHUS:

[IpoGnemHas neknust — U3JI0KEHUWE MaTepuaia, IMpeanoiararoliee MOCTaHOBKY
NpoOJEeMHBIX M JIUCKYCCHOHHBIX BOIIPOCOB, OCBEIIEHHE pa3IMYHBIX HAy4YHBIX I10/IXOJIOB,
aBTOPCKHE KOMMEHTAapUH, CBSI3aHHBIE C Pa3IMYHBIMU MOJEISIMU MHTEPHPETALUU H3y4yaeMoro
MaTepuaia.

[IpakTnueckoe 3aHaTHEe B (GopMe NPAKTHKyMa — OpraHu3anus ydeOHO paboThl,
HalpaBJIeHHas Ha peLIeHHe KOMIUIEKCHOM Yy4eOHO-TIO3HABaTeNbHOW 3agauu, TpeOyromeil oT
CTyJ€HTa IPUMEHEHNUS KaK HayYHO-TEOPETUUECKUX 3HAHUM, TaK U MPAKTUYECKUX HABBIKOB.

3. HTepakTHBHBIE TEXHOJIOIMH — OpraHu3anus oOpa3oBaTeNbHOrO Mpolecca, KOTopast
npeJinoiaracT akTUBHOE U HEJTMHEHHOE B3aUMO/IEHCTBUE BCEX YUACTHUKOB, JTOCTH)KEHHE HA ATON
OCHOBE JIMYHOCTHO 3HAYMMOro Il HHUX oOpa3oBaresNbHOro pesynbrata. Hapsny co
CHEIHAIM3UPOBAHHBIMU ~ TEXHOJOTUSIMH  TaKOro  pojJa  MNPUHIUIN  HUHTEPAKTUBHOCTHU
NOpPOCIEXHUBAaETCSI B OONBIIMHCTBE  COBPEMEHHBIX  00pa30BaTENbHBIX  TEXHOJOTHH.
HHTEepaKTUBHOCTD MOAPA3ZyMEBAET CYOBEKT-CyOBhEKTHBIE OTHOILIEHHUS B X0Jie 00pa30BaTeIbHOTO
npoliecca U, Kak clieZicTBUe, (OpMHUPOBAHUE caMOpa3BUBaroLIeiicss HH()OPMAIIMOHHO-PECYPCHOM
CpEe.IbL.

@opMbl yueOHBIX 3aHATHH C HMCIIOJIB30BAaHUEM CIIELUAIN3UPOBAHHBIX WHTEPAKTUBHBIX
TEXHOJIOTHIL:

Jlekuus «oOpaTHOM CBS3M» — JEKIMSI—IPOBOKANMs (M3JI0’KEHHE MaTepHaja ¢ 3apaHee
3aIIaHUPOBAHHBIMU OITUOKAMH), IEKIUA-0ece1a, TeKIUs - TUCKYCCHS.

CemuHap-IuCKyccusi — KOJUIEKTUBHOE OOCYXKIEHHE Kakoro-iubo CIIOpHOTO BOIpOCa,
npoOsieMbl, BBISIBJICHME MHEHUM B rpymne (MEeXIpyHrnoBOM JWajor, JTUCKYyCCHS Kak
CIIOp-/IUAJIor).

4.  HWubopMallmOHHO-KOMMYHUKAIIUOHHBIE ~ OOpa3oBaTelbHblE  TEXHOJOTUH  —
opranu3zaiusi 00pa3oBaTeIbLHOIO MPOIecca, OCHOBAHHAs HA MPUMEHEHHUHU CHEeIMaTIu3UPOBAHHBIX
IPOTPaMMHBIX CpeJl U TEXHUYECKUX CPEJCTB PabOThI ¢ MH(pOPMaLUEH.



@DopMbl YUEOHBIX 3aHITHA C HCIOIH30BAaHHEM HHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHI:

Jlexuusi-Buzyanu3auus — H3JI0KEHUE COJEPIKAHMUS COMPOBOXKAACTCS Ipe3eHTaluen
(memoHcTparuel y4eOHBIX MaTEPHAIIOB, MPEICTABICHHBIX B PA3JIMYHBIX 3HAKOBBIX CHCTEMaXx, B
T.4. WUTFOCTPATUBHBIX, TpaUuecKux, ayIuo- ¥ BUICOMATEPHUATIOB).

[IpakTnueckoe 3aHsATHE B (OpME TNPE3EHTAIMH — TMPEACTaBICHUE PE3yJbTaTOB
MIPOCKTHOM WJIM UCCIIEIOBATEIbCKONU JEATEIbHOCTH C HCIOJIb30BAHUEM CIIECLIMAIU3UPOBAHHBIX
MIPOTrPaMMHBIX CPE/I.

6 YueOHO-MeTOIMYeCKOE 0O0ecredeHue CAMOCTOSITeIbHON padoThl 00y4aroIuXCcs
[IpencrarneHo B mpuiioxeHuu 1.

7 OneHOYHBIE CPeACTBA AJIsl IPOBeeHHs IPOMEKYTOYHOM aTTeCTAMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAUYecKOe M HHPOPMAIMOHHOE 00ecnedyeHue JUCIUIITIHHBI (MO/TYJIsT)

a) OcHoBHas1 IMTEpaTypa:

1.CaBenbes, 1. B. Kypc o6uieii pusmku : yueOHoe nmocodue : B 3 romax / M. B. CaBenbes.
— 16-e u3n., crep. — Cankr-IlerepOypr : Jlanb, 2020 — Tom 1 : Mexanuka. MoekysipHast
¢usuka — 2020. — 436 c¢. — ISBN 978-5-8114-5539-3. — TekcT : snektponHsii // Jlanp :
3JIeKTPOHHO-OnOmmoreunass cucrtema. — URL: https://e.lanbook.com/book/142380 (mara
obpamienus: 19.04.2023). — Pexxum qocTymna: s aBTOpU3. TOJIb30BaTENEH.

2. Cagemnbes, . B. Kypc obmeii ¢pusuku. B 3 1. Tom 2. DeKTpruecTBO ¥ MarHeTH3M.

Bonuel. Ontuka : yueOHoe mocodue s By3oB / W. B. CasembeB. — 16-¢ u3n., crep. —
Cankt-Ilerepoypr : Jlamp, 2022. — 500 c. — ISBN 978-5-8114-8926-8. — TekcT :
3IEKTPOHHBIH // Jlanp : 3JIEKTPOHHO-OMOIMOTEeYHAs cucTema. — URL:

https://e.lanbook.com/book/185339 (mata obparmienus: 19.04.2023). — Pexkum jgoctyma: s
aBTOPH3. IIOJIb30BATEINIEH.

3. Caemnbes, 1. B. Kypc o6mieit pusukn. B 3-x 1. Tom 3. KBanToBas ontuka. AToMHast
¢usuka. dusuka TBepmoro tena. Dusmka aTOMHOTO sipa M deMeHTapHbix uactun / W. B.
CaBenbeB. — 14-e m3n., crep. — Cankr-llerepOypr : Jlamp, 2023. — 320 c. — ISBN
978-5-507-47045-7. — Tekct : anekTpoHHbIi // JIaHb : 2IEKTPOHHO-OMOIHOTEYHAsT CHCTeMa. —
URL.: https://e.lanbook.com/book/322505 (nara oopamienus: 19.04.2023). — Pexum gocryma:
JUIS aBTOPU3. MTOJIb30BaTEIICH.

0) lonoJiHMTE ILHAA JIATEpaTypa:

1. Jemumauenko, B. U. ®usuka : yueonuk / B.W. Jlemunuenko, 1.B. [lemuauerko. — 6-¢
u3n., mepepad. um jgon. — Mocka . MHOPA-M, 2023. — 581 c. + Jlon. marepuaibl
[DnexTpoHHBI pecype]. — (Bricmiee oopazoBanue: bakanaspuar). - ISBN 978-5-16-010079-1. -
Tekcr : anextponnsiit. - URL: https://znanium.com/catalog/product/1913243 (narta obpareHus:
19.04.2023). — Pesxum rocTyma: 1o Mo/IIHCKe.

B) MeToanyeckne yKazaHus:

1. MexaHuka: mocoOWe ™0 TOATOTOBKE K BBIMOJHEHHUIO JA0OpPAaTOPHBIX pPaboT
[DnexTpoHHBIN pecypc] : yuebnoe mocodbue /O.H. Boctpoknyroa, B.B. Maspunckuii, H.I.
Mumenesa, FO.U. CaBuenko; MI'TY. - Marautoropck : MI'TY, 2021 - Pexxum goctyna:



https://magtu.informsystema.ru/uploader/fileUpload?name=4363.pdf&show=dcatalogues/1/1543
689/4363.pdf&view=true

2. Mexanuka. MonekynspHas (Qu3MKa W TEPMOJIWHAMHKA [DJIEKTPOHHBIN pecypc]| :
naboparopuslii mpaktukym / E. H. Acranos, 3. H. Botuesa, JI. C. [lomkenkoBa u np. ; MI'TVY. -
MarauToropck : MI'TY, 2016 - Pexxum JOCTYyIIa:
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130
121/2420.pdf&view=true

3. Beuepkun, M. B. DnekrtpocraTHika M NOCTOSHHBIA TOK [DIEKTpOHHBIA pecypc] :
npaktukym / MI'TY, Uu-T 3HepreTI/IKI/I u aBromatuku, Kad. ¢usuku. - Maraurtoropcek : MI'TY,
2012. Pexum JOCTYTIA:.
https://magtu.informsystema. ru/uploader/flIeUpIoad’?name 1544 pdf&show=dcatalogues/1/1124
701/1544 pdf&view=true

4, 10. U., CaBuenko. IlepeMeHHBII TOK [DIEKTpOHHBIM pecypc] : mabopaTOpHBII
npaktukyM / 10. U. CaBuenko, O. H. Boctpoknyrosa, H. U.Muienesa ; MI'TVY. - Marauroropck
: MI'TY, 2018. - ISBN 978-5-9967-1151-2. - Pexum JOCTYyTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=3529.pdf&show=dcatalogues/1/1515
139/3529.pdf&view=true

5. ®dusuka TBEPAOro Tejla, aTOMa M aTOMHOIO sjapa . yuyeOHoe mocobue [ By30B] /
Maruuroropckuii roc. Texuuueckuii yH-T uM. I'. 1. Hocosa. - Marauroropck : MI'TY um. I'. U.
Hocoma, 2019. - 3arm. c¢ Turyn. skpana. -Coxpepx.:. Jlabopatopueie pabotel. - ISBN
978-5-9967-1531-2 Pexum JOCTyTa:
https://magtu.informsystema.ru/uploader/fileUpload?name=3818.pdf&show=dcatalogues/1/1530
2RN12Q1Q nAfLariowni—triia

r) [Iporpammuoe obecneuenue u UaTepuer-pecypcebi:

IIporpamMmmHoe oGecrieyeHue

Haumenosanue o
1o Ne morosopa Cpoxk neiicTBuUS TULIEH3UU
Adobe Design
Premium CS 5.5 [K-615-11 o1 12.12.2011 OeccpodHo
Academic
7Zip CBOOOTHO 0eccpouHO
Adobe Reader [cBoGomHO 0eccpouHO
Bpayzep Mozilla|cBo6oaHo
Fﬁe¥oxp pacapoctpansgemoe 110 Oeccpotmo
Bbpaysep Yandex|coboH0 0eCcCpovHO
FAR Manager |cBo6oaHO 06eccpoyHO
IIpodeccnonanbHble 0a3bl JaHHBIX M MH(GOPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
Hassanue xypca CchlIKa
OnektponHbie pecypebl onbmmorekn MI'TY [https://magtu.informsystema.ru/Marc.htmi?local
nM. I'.1. HocoBa e=ru
HammonansHast

unpopmanonHo-ananutuueckas cucrema|URL: https://elibrary.ru/project_risc.asp
— Poccuiickuii HHJIEKC HAy4HOI'0
ITouckoBas cucrema Axagemus Google
(Google Scholar)

9 MaTtepuaJIbHO-TEXHHYECKOE o0ecTedeHne TUCIUTIHHBI (MOLYJIs1)

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

MaTCpI/IaJ'IBHO-TCXHI/I‘-IeCKOC obecrnieucHUe JUCHHUIIIIMHBI BKIIFOYACT:



9 MaTepualbHO-TeXHUYECKOE 00eCTIeueHUEe TUCITUTUTHHBI (MOTYJIs)
MaTepI/IaJIBHO-TeXHI/I‘-IeCKOG O6CCHC‘ICHI/I€ JUCHUITIIMHBI BKJIFOYACT:

YdeOHbIe ayJUTOPUH [T IIPOBEICHHS 3aHATHIA JIEKITAOHHOTO THTIA

OcHarieHue ayauTopuu:

MybTUMEAMIHBIC CPEICTBA XPAHSHHUS, IIEPEIauH U MPEICTABICHUSI HHPOPMALIUH.

VYuebHas ayuTopus JUlsl IpoBeAeHUs 1abopaTopHbIX padot: Jlaboparopus «MexaHukH,
MOJICKYJISIPHOM (PU3UKU U TEPMOJAUHAMHUKI

OcHarieHue ayaAuTopuu:

JIaGopaTopHble YCTaHOBKH, U3MEPHUTEIbHbBIE NPUOOPHI I IPOBEACHUS J1a00PATOPHBIX
pabor:

1. bannucTuueckue MasiTHUKH.

2. Mastauk O6epoOexa.

3. ®uznyeckuil MasTHUK.

4. Nocka l'anbTOHA.

5. JlaGopaTopHasi yCTaHOBKa JUIs MCCIIEOBAHUS pacIpelleIeHUs] TEPMO3JIEKTPOHOB 110
MOJYJIFO UX CKOPOCTH.

6. JlaGopaTopHasi ycTaHOBKa JJIs ONpeAeTeHUs IOoKa3zaTellell aanabarel Yy METOJIOM
Knemana u /le3opma.

7. JJabopaTopHasi ycTaHOBKa JJIsl IPOBEPKU 3aKOHA BO3pPACTaHUS SHTPOIMHU B IpoLEcce
QG Qy3un ra30B Ha MOJIEIU MTEPEMEIINBaHUS IAPOB.

8.JJaboparopHas ycTaHOBKa JJIsl IPOBEPKH 3aKOHOB BO3pAacTaHMs SHTPOIIUM B IIpoLECcCe
TEIUIO0OMEHA.

9.YcranoBka JjaGopaTopHas M M3y4EHUS 3aBUCHMOCTH CKOPOCTH 3ByKa OT
temneparypsl "M®-C3-M"

10. VYcranoBka JsaboparopHas Ui HCCIEIOBAaHUS TEIUIOEMKOCTH TBEpPAOIro Telna
"M®-TET-M".

11. VYcranoBka naGopaTopHas Ui ONpeAeieHUs YHUBEpPCATbHOW ra30BOM MOCTOSHHON
"MO-OI'TI-M".

12.Cten nabopaTOpHBI ra30BbIe MPOLECCHI.

13. MepuTenbHbBII HHCTPYMEHT.

VYuebHas aymutopus JAis  mpoBeleHHs JabopaTopHbIX — pabotr: JlabGopatopus
«INEKTPUYECTBA U OTITHUKHU

OcHalleHue ayIuToOpun:

JlaGopaTopHble YCTaHOBKH, U3MEPUTEIbHBIE MTPUOOPHI Il TPOBEACHUS J1a0OPATOPHBIX
pabor:

1.JJabopaTopHas ycTaHOBKa JJIsl HCCIIEIOBAHMS 3JIEKTPOCTATUYECKOTO MOJISI C TIOMOILBIO
OJINHApPHOI0 30H/1a.

2. YcTaHOBKA JUTS ITYHTUPOBAHMS MIJUTHAMIIEPMETPA.

3. YcranoBka 1abopaTopHas 11l OnpeeNeHUst ”HIYKTUBHOCTH COJICHOM/1a U MAarHUTHOM
MPOHUI[AEMOCTH.

4. YcraHoBka nabopaTopHasi A7 M3y4eHHs] Pe30HaHCa HAIpPsDKEHUH M onpeesieHus
UHAYKTUBHOCTH

5. JIabopatopHasi ycTaHOBKa JUIsl M3y4YEeHHUs UIMHBI CBETOBOM BOJHBI U XapaKTEPUCTUK
TUGPaKIUOHHOMN PelIeTKH.

6. JlabopaTopHas ycTaHOBKa JUIs OIpENeNICHHUs pajuyca KPUBU3HBI JUH3BI U JUTMHBI
CBETOBOM BOJIHBI C TOMOIIbIO KoJiel] HptoToHa.

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

8. UcTOYHHMKY TUTaHUS TOCTOSTHHOTO TOKA.

9. Marazun emkocreit Time Electronics 1071.
10 NMaranuir eanrnera P-R12



11. Marasun uaayktuaocteii Time Electronics 1053.
12. Marasusnsl conpotusienuii P-33.
9. Marasun emkocreit Time Electronics 1071.
10. Marasun emxoctu P-513.
11. Marasun uaaykruBaocrteii Time Electronics 1053.
12. Marasusnsl conpotuBienuii P-33.
13. MynbtumeTpsl mudpossie MAS-838.
14. MynsTumerpst APPA 106,203,205.
15. Ocumnorpad npyxkananbubii GOS-620 FG.
16. Ionsapumerp CM.
17.MeputenbHblii THCTPYMEHT.

VYuebHas ayautopusi JUIsl poBeneHus jgabopaTopHbIX padot: JlaGoparopusi «Atoma,
TBEP/OTO Teja, Apay

OcHarienue ayauTopuu:

JlaGopaTopHble YCTaHOBKH, U3MEpUTEIbHbIC MPUOOPHI AJIsl MPOBEACHUS J1a0OPATOPHBIX
pabor:

1.JIaGoparopHas yctanoBka st "M3yuenus BaemHero gporoaddexra".

2. YcTaHOBKa JUIsl U3Yy4YCHHs CIIEKTpa aTOMa BOAOPOJA W OMpPEIeSICHHs] MOCTOSHHOW
PunGepra.

3. YcranoBka nmabopaTopHas IJIs OTIpeIeIeH s MOTEHIMalia BO30YKICHHS Ta3a.

4. YcTraHOBKa IS ONPeIeNIeHUs ATUHBI Tpo0Oera 4acTUll B BO3TyXeE.

5. M3mepur.ckopoctu cuera Y UM2-2.

6. Monoxpomaropsl MYM-1.

7. MynsTametpsl APPA 205, 207.

8. Ocuumnorpad npyxkananbnbiii GOS-620 FG.

9. MepuTeNnbHBI HHCTPYMEHT.

VY4eOHble ayAUTOPUM JUIsL TPOBEACHUS MPAKTUYECKUX 3aHATUH, TPYNIOBBIX U
VHJVBHIyAJIbHBIX KOHCYJIbTALlMH, TEKYILEr0 KOHTPOJISA U IPOMEKYTOUYHOM aTTECTALNN

OcHalleHue ayIuToOpun:

NHTepakTHBHAS 10CKA, IPOEKTOD;

MynbTUMEIMIHBINA IPOEKTOP, IKPaH.

YuebOusie AYAUTOPUHU IJid BBIIIOJHCHUA KYPCOBOT'O HPOCKTHUPOBAHUA, MMOMCIICHUA JJIA
CaMOCTOSITENLHOI PaboTHI.

OcHarienue ayuTopuu:

[Mepconanbubie kKommbloTepbl ¢ maketom MS Office, ¢ Bbixomom B HHTepHeT U ¢
JOCTYIIOM B DJIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEbHYIO CPETy YHHBEPCHTETA.

[Tomemenne Juis  XpaHeHUs] W OPOPHIAKTHYECKOTO OOCIYKMBAaHHUS  y4eOHOTro
000opyI0BaHUS

OcHalleHue ayIuTOpun:

Crennaxu, celibl ans XpaHeHHs! yaeOHOro o0opynoBaHusl. IHCTpyMEHTHI /1711 peMOHTa
000pyIOBaHUS.



Ipuaoxenne 1.

Y4eOHO-MeTOAMYECKOE 00ecTedyeHHe CAMOCTOSAITeIbHOM PadoThl 00y4aArOINXCSI

[lo jgucummnmuae «®du3uka» MOPEeAyCMOTpeHa ayAWTOpHAas W BHEAyAUTOpHAs
caMmocCTosTeNIbHas paboTa 00ydJaroIIMXCs.

AyIuTOpHAas caMOCTOATENbHAs padoTa CTYACHTOB MPEAINOJIAraeT pelieHne KOHTPOIbHBIX
3a/1a4 Ha IPAKTUYECKUX 3AHATUAX.

Ilpumepnvle sapuanmol KOHMPOALHBIX padom:

Konumponvnaa paboma Ne 1 «Mexanuxka. Monekynapnasa puzuka u mepmoouHamuKa)

1. Touka aBmxercst B iockoctu XOY mo 3akoHy: X = 2sin ot, y = 2(1 + cos wt).
Haiitu myTh, pOiiIeHHBII TEeJIOM 3a 2 ¢, YroJl MEXIY BEKTOpaMH CKOPOCTH V M YCKOPEHHUS a U
TpaekToputo aBmwxenus y = f (X).

2. [[Tap ckaThiBaeTCs MO HAKJIOHHOM TIJIOCKOCTH C yrioMm HakioHa 60°. Kakyio
CKOpPOCTh OyZeT MMETh IIEHTpP IIapa OTHOCHUTEIIFHO HAKJIOHHOW IUIOCKOCTH 4epe3 2 ¢, €CH ero
HavyaJbHasi CKOPOCTh ObllIa paBHA HYJIIO?

3. Temo maccoit M = 1 kr, JeTsiiiee co CKOpOCThIO V = 4 M/c, pacnajaercsi Ha JBa
OCKOJIKa, Macca OAHOro U3 KoTtopblx M = 0,6 kr. CKOpPOCTh 3TOr0 OCKOJKA MEPIEeHIUKYIIpHA
HAyYaIbHOM CKOPOCTH Tella M paBHA Uy = 5 m/c. UeMy paBeH MOJyiIb CKOPOCTH BTOPOTO OCKOJIKa?

4. ToHKHMI OAHOPOAHBIN cTepKeHb UIMHOM L = 48 cM MokeT BpamaTbCsi BOKPYT
TOPU3OHTAIILHON OCH, MPOXOAIICH Ha paccTOosTHUU 1/3 ero JJIMHBI OT OJHOTO M3 €r0 KOHIIOB.
Onpenenuts nepuoa T ManbIX KojieOaHUMN CTEPIKHS.

S. ["a3000pa3Hblil BOOpO, HaXOAUBIIUICS pH Temmneparype t = 2 °C u naBieHuu p
= 10° I1a B 3akpbiToM cocyae 06béMoM V = 5 11, oxnaaumu Ha AT = 55 K. Haiitu npupamenue
BHYTPEHHEH 3HEPruy ra3a 1 KOJIMYeCTBO OTIaHHOTO UM TeIlIa.

6. Maccy m = 6,6 T BoJiopoJia pacIMpHiId U300apuuecku oT 00béMa V1 10 00béMa
V2= 2V1. Haiitu n3menenue AS sHTponMH Npu pacIiipeHuH.

Konmponvnaa pavoma Ne 2 «Inekmpuuecmeo u mazcnemusm. Bonnosas onmuka»

1. Ha nByx OeckOHEUHBIX MapajuleNIbHBIX MJIOCKOCTSX PAaBHOMEPHO paclpeiesieHbl
3apsiibl C MTOBEPXHOCTHBIMU IUNIOTHOCTSIMU G1 M G2. ONpeenuTh HaPSKEHHOCTD SJIEKTPUYECKOTO
MOJISL: MEXKAY TJIOCKOCTSAMU; BHE MIockocTed. [locTpouth rpaduk M3MEHEHHS HAMPSKEHHOCTH
MOJISL BIIOJIb JIMHWH, TIEPICHIUKYISIpHON TutacTiHaM. [IpuHATE 61 = —20, 62 = o, e ¢ = 80
aK/m2.

2. JBa ucroynuka c 3.1.c. e1= 6,5 B u €2= 3,9 B u oquHakoBbIMU BHYTPEHHUMH
conpoTtuBiieHusIMUA 110 2,0 OM COeIMHEHBI MapajuieIbHO W TMOJKJIKOYEHBl KO BHEIIHEH UENH
conpotusiienueM 9,0 Om. OnpenenuTsb TOKU B 3JIEMEHTAX U BO BHEUIHEH IEMH.

3. Paccrosiaue Mexay AByMs JUIMHHBIMU NapajuienbHbIMU poBogamu d = 5 cm. Tlo
MIPOBOJIaM B OJTHOM HaIlpaBJIECHUHU TEKYT oquHAKOBBIC TOKHU | = 30 A xaxnprit. Halitu uaaykiuio B
MarHUTHOTO TIOJI B TOYKE, HAXOJAIICHCS HA pacCTOSHUM I1 = 4 CM OT OJHOTO U 2 = 3 CM OT
JIPyroro NpoBoja.

4, Onpenenuth YacTOTy Bpall€HUs MOPSIMOYTrOJIBHOM paMKH, Bpallaromieics B
OJIHOPOJAHOM MarHUTHOM I10JIe, MarHUTHasg MHAYKUus kortoporo B = 0,5 Tn, ecnu ammuryna



HaBeneHHoH B pamke D/[C emax = 10 B. Ilnomaas pamku S =200 cm?, a uuncio ButkoB N =20. Ochb
BpalICHUS NEPIEHANKYJIAPHA BEKTOPY MAarHUTHOW MHIYKLIAH.

5. Ha crexnsunpiii kimH (N = 1,5) magaer HOpMaJIbHO MOHOXPOMATHYECKUN CBET C
JIMHOM BONHBI A = 582 mM. IIpenommsrommii yron knuna pased 20”7, Kakoe 4mcio TeMHBIX
UHTEP(PEPEHITMOHHBIX TIOJIOC MIPUXOAUTCS HA SIUHUILY JUTHHBI?

6. JIBa HMKOJS pacroNIOXEHBI TaK, YTO Yrojd MEXAY MX TJIAaBHBIMU IUIOCKOCTSMHU
coctaBisieT ¢ = 60°. Bo ckoibKO pa3 yMEHBIINTCS MHTEHCHUBHOCTh €CTECTBEHHOTO cBeTa lo mpu
IPOXOXKICHHH uepe3 00a Hukoist. Ko duuueHnt nornomeHus ceera B kaxaom Hukoe K = 0,05.

Koumponvnasa paooma Ne 3 «Keanmoesasn, amomnasn u adepnasn usuxka)

1. Temmeparypa BHYTpEHHEW NOBEPXHOCTH My(eTbHOW MeYH NpU OTKPHITOM
otBepcTin miomanpio 30 cm? papHa 1300 K. Cumras, 4To OTBepCTHE MeUM H3ITydaeT Kak
a0COIOTHO 4YEpPHOE TEJO, OIpPENEIUTb, Kakas 4YacTh MOUIHOCTH H3JIyUYEHHUS PacCeuBACTCS
CTEHKaMHU TIeuH, eclii noTpedisiemMas el MOIHOCTh cocTaBisier 1,5 kBT.

2. Ha moBepxHocTb, muiomaaps kotopor S = 0,01 M2 exxeMuHyTHO najaaer E = 63 Jx
CBETOBOH SHEPruM (B HAMpPaBICHUM, TIEPIICHIUKYISIPHOM MOBEPXHOCTH). BHIUMCINTE CBETOBOE
JaBJICHHE Ha 3Ty IOBEPXHOCTb, €CJIM OHA: a) IMOJHOCTHIO OTpPaXKaeT CBET; O) IMOJHOCTHIO
ITOTJIONIACT CBET.

3. ®DOTOH ¢ JIMHON BOJMHBI A1 = 4,3 1M paccesyicsi Ha CBOOOTHOM DJIEKTPOHE. YTOJI
paccessHusi coctaBui 7/2. OmpeneiauTb JHEPTHIO0 PACCEIHHOTO (OTOHA U DHEPTHIO,
MPUXOJISIIYIOCS Ha AJICKTPOH OTIAuH.

4. OneHuTp ¢ TMOMOUIbIO COOTHOIIEHUS HEONPENeNEHHOCTEH MHMHUMAIIBHYIO
KMHETHUECKYIO SHEPTHUIO 2JIEKTPOHA, BHMKYIIErocs B 061macTu, pazmep kotopoit L = 10710 m.

5. OnpesienuTh TEPHO MOMYpPACcNana BUCMYTa s Bi, €CIIM W3BECTHO, YTO BUCMYT
maccoii m = 1 r Bei6paceiBaer N = 4,6-10%° B-uactun zat=1 c.

6. Kakyro HaMMEHBIITYIO SHEPTHIO HYKHO 3aTPAaTHTh, YTOOBI pa3/euTh saApo ,He Ha
JIB€ OIMHAKOBBIC YaCTH.

Ilepeyennb JaGopaTopHbIX padoT:
1 cemecTp

1. JI. p. Ne 1 «lIpumeHeHre 3aKOHOB COXpPaHEHUS ISl ONpPENENEeHUs CKOPOCTH IoJieTa
IyJIN
2. JI. p. Ne 14 «Onpenenenne mokasareis aquadarsl Yy merogom Kiemana u J{ezopmay

2 cemecTp

1. JI. p. Ne 23 «Pacmmpenue mnpenena HU3MEpEeHUs amIepMeTpa U BOJIbTMETpa
IIOCTOSTHHOTO TOKa»

2. JI. p. Ne 34 «OnpeneneHre ATMHBI CBETOBOM BOJHBI U XapaKTEPUCTUK TUDPAKITHOHHOMN
pELETKI»

3 cemecTp

1. JI. p. Ne 36 «M3y4yenue 3akoHOMepHOCTEH PoTOIDDeKTa

2. JI. p. Ne 42 «OmpepeneHre TIaBHBIX KBAaHTOBBIX YHCEN BO30YXICHHBIX COCTOSHUMN
aToMma BOZOPOAa»

3. JI. p. Ne 53 «Omnpenenenne MakCUMaJIbHOW SHEPTHHM [-4acTHI] M HACHTH(UKAIIHI
pPaZlOaKTUBHBIX MIPETapaToOBy



Ilepeyens TeopeTHUYECKUX BOMPOCOB /IS MPOPAOOTKH JEKIIMOHHOTO MaTepuaia u
CaMOCTOSITEJIbHOTO H3YYEeHUSsI:

1 cemecTp
Kunemamuka u Ounamuka nocmynamenbHo20 u épaujamenbHo20 06UNCEHUA

1. IlonsATHE pagnyc-BeKTOpa, CKOPOCTH M YCKOPEHHUS MaTepuaabHON Touku. CpenHue u
MTHOBEHHBIC BETUUYHHEI.

2. Tlpsamast u oOpartHas 3agaur MeXaHUKU. Poip HavanpHBIX yciioBuid. [lepemernenue u
IIPOUICHHBIN IIyTh.

3. JIBm>xeHHeE 10 OKPYKHOCTH. YTOJ MOBOPOTA, YIII0Bask CKOPOCTh M YIIIOBOE YCKOPEHHE.
CBs13b YIUIOBBIX U JIMHEUHBIX BEJIMYHKH.

4. KpuBonuHeitHOe ABMXKeHUE. TaHreHIMaIbHOe W HOpMalbHOE yckopeHwue. llomHoe
YCKOpPEHHE. YTOJ MEXIY CKOPOCTBIO U YCKOPEHUEM.

5. MaepumanbHple cucteMbl otcuera. [IpuHnmm otHocutTenbHOocTH ['amunes. IlepBwrii
3aKkoH HproToHa.

6. [lonsTue cunbl, Maccel u umnyibca. llpunnun cyneprnosunuud. OCHOBHOW 3aKOH
JWHAMUKHU TOCTyNaTeNbHOro IBMkeHus. Tpernil 3akoH HproToHa.

7. MOMEHT MMIlyJlbca U MOMEHT CHJIbI OTHOCHTENHHO TOYKH. OCHOBHOE ypaBHEHUE
JMHAMUKHU BpallaTEIbHOIO JIBUKEHUS.

8. Bpamienue BOKpyr HemoJABIKHOM ocu. MOMEHT HMHepIHMH TBepJoro tena. Teopema
[ITeinepa.

9. AHanorusi XapakTEepUCTUK M YPaBHEHHUH IMOCTYNATENIbHOTO U BpallaTeIbHOTO
JIBYOKCHMUS.

3akonut COXPAHEHUA 6 MEXAHUKE

1. Unrerpansl npmxeHusi. CBs3b 3aKOHOB COXPAHEHUSI ¢ CHMMETPHUSMH MTPOCTPAHCTBA U
BpPEMEHH.

2. 3aMKHyTas cHcTeMa. 3aKOH COXPaHEHHS MOJTHOTO UMITYJIbCA CUCTEMBI TEJl.

3. 3aKOH COXpaHEHHUs IIOJHOIO MOMEHTa HMIIyJIbCa CUCTeMbl Tell. J[BuXkeHue B
LEHTPAJIbHOM IIOJI€.

4. Pabota u MomHocTh. KuHeTHueckas sHeprusi MOCTYMATeNbHOIO M BpalaTeIbHOIo
JBUXCHUA.

5. KoHcepBaTuBHBIE M JUCCUNATUBHBIE Ccuibl. PaboTa  KOHCEPBATUBHBIX U
JUCCHUIIaTUBHBIX CHIJI.

6. IloreHumanbHas SHEPTUs. 3aKOH COXPAHEHUs ITOJIHOW MEXaHUYECKOM SHEpIrUu.

7. CBs3p MeXay CHIOM M TOTeHUMadbHOW »HHeprueil. JlBa cmocoba omnucaHus
B3aMMOJECHCTBHSIL.

8. Coynapenue nByx Tei. YOpPYruil u HEYNpyrui yaap.

Mexanuueckue xKoneoanusn

VYpaBHeHHE rapMOHUYECKUX KOJIeOaHUM U €ro pelieHue.
XapaKkTepuCTUKU KoJebaHuil (aMIUIMTY/Aa, 4acTOTa, HayajabHas (aza).
Marematuyueckuil 1 GU3NYECKUI MAITHUKH.
CrnoxeHne rapMOHMYECKUX KoJIeOaHUI OJJHOTO HarpaBieHus. buenus.
CrnosxeHue neprneHauKyasspHbIX Konebanuil. @urypsl Jluccaxy.
YpaBHeHUE 3aTyXaloMX KoJeOaHU U ero pereHue.
XapakTepUCTUKH 3aTyXalluX KojeOaHuN (BpeMs perakcaiuu, jorapudmuyeckuit
JIEKPEMEHT, JOOPOTHOCTS ).
8. DHeprus rapMOHHYECKHUX U 3aTyXalOMUX KOJICOaHUM.
9. BeiHyxIeHHbIe KoneOanus. Pe3oHanc.

NogakrwnpE



Ynpyzue eonnu

1. IlonepeuHbie U MPOIOIBHBIE BOIHBI. XapaKTEPUCTUKU OEryIeil ynpyroi BOJIHBI.

2. CKOpOCTb pacipoCTpaHEHUs YIIPYTUX BOJIH.

3. Knaccudukamnus BonH no ¢popme BomHOBOH moBepxHocTu. Ilnockas, chepuyeckas u
LWIMHPUYECKasl BOJIHA.

4. BonHoBOe ypaBHEHHE. YpPaBHEHHME Jyya, ypaBHEHUE IUIOCKOH BOJHBI, BOJIHOBOE
ypaBHEHHE B 00IIEM BUIE

5. Hanoxenue ynpyrux BosiH. CTosiuasi BOJIHa U €€ 0COOEHHOCTH.

6. Kosebanue HATSIHYTOM CTPYHBI.

Knaccuueckaa cmamucmuka

1. Makpocucrema. CTaTUCTUYECKMH M TEpPMOJMHAMMYECKHH IOAXOJbl K OMMCAHUIO
MaKpOCHUCTEM.

2. JluckpetHblil HaOOp BennuuH. [IoHATHE BEPOATHOCTH U CpeIHEH BETUMUUHBI.

3. HenpepsiBHbIii HaOb0Op BenmuunH. OYHKIUSA pacupeaeieHus CIyYailHOW BETMYUHBI U €€
cBoOMcTBa ((PU3UYECKUN CMBICH, pacyeT BEPOSITHOCTEH, yCIOBHE HOPMHUPOBKH, PACUET CPEIHHUX
BEITUYMH).

4. PacnpeneneHue MoJIEKyJI 10 MpoeKIusaM ckopocteil. Pacnpenenenue ["aycca.

5. Pacrnpenenenne mosekyn mo Moayito ckopoctu. Pacnpenenenue Makcpesa.

6. Hauboisee BeposTHas, cpelHASA U CPETHEKBAApAaTUYHASL CKOPOCTH.

7. PacnpeneneHue MOJEKyJl HJEAIbHOIO Tra3a IO BBICOTE€ B I0JIE TSKECTH 3EMIIH.
Pacnpenenenue bonbsimana. bapomerpuueckas popmyia.

MKT u nepeoe nauanio mepmoouHamMuKu

1. Mogens nneansHoro rasa. JlaBnenue u remneparypa ¢ Touku 3pesust MKT. YpaBaenue
COCTOSIHMS MICAIIBHOTO ra3a.

2. Tlonsartue crenenel cBoOO b MOJIEKYIBI. Teopema 0 paBHOpACHpeIeeHUH SHEPT U IO
CTEIEHSM CBOOOBI.

3. BuyTpenHss sHeprus kak QYHKIUS COCTOSHUS CUCTEMBI.
Pabora kak ¢pyHkus npouecca.
IlepBoe Ha4ayI0 TEPMOJUHAMHUKHU.
N3oTepMuyeckuii, H30XOpUIECKUIl U N300apUUYECKUi MPOIECCHI.
Anunabaruueckuii mponecc. YpasHenue Ilyaccona. [Tonmutponnyeckue npoueccsl.
ITonsiTne TerioeMkocTH. MonsipHas U yaenbHas TEIUIOEMKOCTH. TeIuIoeMKOCTh IpH
U30IIpOLIECCaAX.

N O A

Bmopoe nauano mepmoounamuru. Inmponus

1. HampaBnenue mpoueccoB. Craructuueckuii  Bec  MmakpococtosHuss.  CyThb
HEOOpPaTUMOCTH.

2. Bropoe nauano repmogunamuku. @opmynuposku Knaysuyca u Kenbuna.

3.  DHTpomus CUCTEMEBI U ee cBoicTBa. Teopema HepHcra.

4. VI3MeHeHHe SHTPOIHH B TEIUIOBBIX MPOLIECCAX.

5. OcHOBHOE ypaBHEHHE TEPMOAMHAMUKH. TepMoIuHAMIUYECKHE TOTEHIIUATIBL.

6. [uxmuueckuii npouecc. Koadduiument noneznoro AelcTBUS TEIIOBOM MAIIUHBIL.

7. uxn Kapuo. Teopema Kapno. Tepmonnnamudeckas 1ikaia TemrepaTyp.

8. Craructuyeckuii cmbici sHTponuu. Popmyna bonbimMana.
2

ceMecTp

3Jlel<mpocmamultea<oe none



1. Cunsl B npupoae. Posb 351eKTpOMarHuTHOTO B3aMMOICHCTBHS.

2.  DIEeKTpOCTAaTHYECKOE MoJje. DIeKTpuuecKuil 3apsi. CBONHCTBA IIEKTPUUYECKOTO 3apsa.
3akoHn Kyiona.

3. HanpspkeHHOCTB JIEKTPOCTATUYESCKOTO OIS,

4. TlpuHUMI CYNEpHO3ULMU  ANEKTPOCTATUYECKUX TOJEH Jig JAUCKPETHOro H
HEIPEPBIBHOI'O PACIIPEAEIECHUS 3apsI/I0B.

5. TloTok BekTOpa HaMPsHKEHHOCTH AJIEKTpOocTaTuyecKoro nois. Teopema [aycca.

6.[ToTeHIMANTBPHOCTh ~ 3JEKTPOCTATHYECKOro  moiisd.  [IpuHOMI  Cyneprno3unuu  Jyis
MOTEHLIKaNA.

7.Pabota 1o nepemeleHuto 3apsaa B 3J€KTPOCTaTHIECKOM ToJie. TeopeMa 0 LUPKYJIALHUH.

8.CBs13b MeX Ay HANPsHXKEHHOCTHIO U MTOTEHIIUAJIOM.

9. Teomerpuueckoe omwmcanue moyus. CHIOBbIE JUHUH. OKBHIIOTCHIIMAILHBIC
MOBEPXHOCTH.

ﬂuaﬂekmpuku u npoeoduuku 6 JJ1eKmpu4eCcKom none

1. Dnextpuyeckuii TUTONb. [UTIONIBHBIA MOMEHT.

2. DJeKkTpuYeckoe moiie B AudekTpuke. [lomsipuszanus qudiieKTpuka.

3. Bexkrop snekrpuueckoro cmemeHus. JuanekTpudeckas MPOHUIIAEMOCTh BEIECTBA.
Teopema ["aycca st AMIEKTPUKOB.

4. VYcnoBus Ha rpaHUIIe pa3zielia IBYX TUAJIEKTPUKOB.

5.  DIeKTpOEeMKOCTh YEAMHEHHOTO MPOBOJHUKA.

6. KoHnmeHcaTtop. DJIEKTPOEMKOCTh IUIOCKOTO, CHEPUYECKOTO M IUIMHAPUYECKOTO
KOH/JIEHCATOpA.

7. CoenuHeHHEe KOHIEHCATOPOB.

8. Dmueprus 3apsHKEHHOTO KOHIeHcaTopa. [IIMOTHOCTh SHEPTUH DIICKTPUUIECKOTO TTOJTSL.

9. BxkiroueHHe KOHJEHCATOPA B AIEKTPUUYECKUE TICTTH.

Hocmoannulit 3.1eKmpuyecKuii moK

1. Dnexrpuueckuii Tok. [lmoTHOCTH TOKA. YpaBHEHHE HEMPEPHIBHOCTH.

2. 3axon Owma B nuddepeHnnanbHoit popme.

3. 3akonH Oma B UHTETpabHON (hopme A7 OMHOPOIHOTO yJacTKa IemH. IIEKTPUIECKOe
HaIpsDKEHUE.

4. CompotuBieHre npoBoHNKa. CoeMHEHHE COMTPOTUBIECHUI.

5. 3axon Oma mnsa HeogHOpoAHOTO y4acTka 1enu. Croponnue cuibl. DJIC.

6. IlpaBuna Kupxroda mis pacuera pa3BeTBICHHBIX IENEH.

7. PaboTa 1 MOITHOCTH JIEKTPUUECKOTO TOKA. 3akoH J[koyns-Jlenna.

8. IlepexosHble MpOLECCH B LIEMTU C KOHAEHCATOPOM.

Maznummnoe none u INeKMPOMACHUMHAA UHOYKYUA

1. Enunas npupoja 3JEKTPUYECKOTO K MATHUTHOTO TOJIS.

2. HcToyHMKM MarHMTHOTO TMOJISi. MarHUTHOE TOJIE ABMKYIIETOCS 3apsiaa U MPOBOJIHUKA
¢ TokoM. 3akoH buo-Casapa.

3. TloTok W UMPKYIANMsS BEKTOpa WHAYKIIMM MarHUTHOTO mons. Teopema [laycca u
TEOpeMa O LUPKYJISALHUN.

4. Cuna Jlopenua. /IBuxenue 3apsyK€HHONW 4acTULIBI B MArHUTHOM TIOJIE.

5. Cuna Amrmepa.

6. MarauTtHoe noie B BemecTse. HaMarHM4eHHOCTS.

7. Hanps»eHHOCTp MAarHUTHOTO TOJs. MarHutHas MPOHHUIIAEMOCTh BEIIECTBA.
JlnaMarHeTuky U napaMarHeTHKH.

8. ®eppomarnetuxu. Ousnueckas npupoaa peppomMarueTusma.

9. 3akoH osnekTpoMmarHuTHOM wWHAyKiuu Dapaxges. IlpaBuno Jlennma. Buxpeoe



IIEKTPUIECKOE TIOJIE.
10. SIBnenme camomHnykiuu. MaaykTHBHOCTH. COJIEHOU.
11. DHeprus KOHTypa ¢ TOKOM M MarHUTHOTO TIOJIS.

dnexkmpuueckue Konedanus u nepemMeHHblil MoK

KonebarenbHplil KOHTYp. MeXaHU3M BO3HUKHOBEHHS JJICKTPUUECKHUX KOJICOaHHH.
DHeprust 3MEKTPUIECKUX KOJIeOaHUH.
3aryxaromye KojaeoaHus. XapaKTePUCTHKH 3aTyXaIOIMNUX KOJICOaHH.
Poib aKTHBHOTO COMPOTHBIICHUS B KOJIEOATEIIFHOM KOHTYPE.

5. BreiHyXaeHHBbIC KOjcOaHus. BekrtopHas amarpamma HanpsbkeHuil. Pe3oHaHC Toka.
Pe3onancnHas gactoTa.

6. CootHomeHrue pa3 MEXKIy BHEIIHHM HANpPsDKCHHEM, CHIJIONH TOKA W HaIpsHKEHUEM Ha
Pa3JIMYHBIX JIEMEHTAX LICTIH.

7. Ilepemennslii TOK. WHIYKTUBHOE U €MKOCTHOe comportuBieHue. I[lomHoe
COINPOTHUBJICHHE LIENU MIPU ITIEPEMEHHOM TOKE.

8. JlelicTByromue 3HauY€HUs CUJIbI TOKA U HANpsHKEHHs. MOIIHOCTh MPH MEepEeMEHHOM
toke. KoadduuueHt MmomrHocTH.

NS

9J1el<mpomaznumnbte 60JIHbl

1. Cucrema ypaBHeHuii MakcBemna Kak 0OOOLIEHHE Pa3pO3HEHHBIX  SBICHUM
JJIEKTPUYECTBA U MAarHEeTU3Ma.

2. CgaoiicTBa ypaBHeHuid MakcBemna. [Ipenckaszanue cynecTBOBaHHS dJIEKTPOMAarHUTHBIX
BOJIH.

3. BomnoBoe ypaBHenume. CKOpPOCTh pacHpOCTpPaHEHUS BOJHBI W TIOKa3aTelb
IIPEJIOMJICHUS CPEIBL.

4. Ilnockas 3IeKTpOMarHuTHasi BOJIHA U €€ OCHOBHBIE XapaKTEPUCTHKU.

5. DHeprus U UMIYJbC IEKTPOMarHuTHOHN BosHbIL. Bektop IloiiHTrHTra. IHTEHCUBHOCTD.

6. Ilkana 3neKTpoMarHUTHBIX BOJH. OCOOCHHOCTH ONTHYECKOTO AHAIIAa30HA.

7. EcrecTBeHHbIN U NOIspU30BaHHbIN cBeT. Buasl nonspuzannu. CTeneHp noaspu3anuu
YaCTUYHO IMOJISIPU30BAHHOTO CBETA.

8. 3akon Mamoca.

9. Tomspuzanus TpuU OTPAKEHWH W TIPEIOMIICHHM CBETa Ha TpaHUIE pa3lena
JIUDJIEKTPUKOB. Yroi bprocrepa.

10. JIBoitHOe yuenpenomiieHue. Y cTpoicTBO mpu3Mbl Hukous.

11. OnTuyecku akTHBHBIE BeIIECTBAa. BpallleHHWe IUIOCKOCTH MOJSpU3ALUU CBETa INpHU
IPOXOXKACHUN Yepe3 ONTHUUECKU aKTUBHYIO CPELY.

Humepgpepenyusn ceemosuix sonn

1. Tlonstue wuHTepdepenuuu. I[IpuHIUN Cynepno3uUUM [Uisi CBETOBBIX  BOJIH.
Hab6mronaembie 1 HeHaOI01TaeMble BETUYHUHEI.

2. KorepentHeile M HeKorepeHTHBIE BOJHBI. CIIOKEHHE HWHTEHCUBHOCTEH B Cilydae
HEKOTePEHTHBIX U KOTePEHTHBIX KOJICOAHHIA.

3. VYcnoBusi ycwieHus W ocnablIeHHWs CBeTa B 3aBHCHMOCTH OT pasHOCTH (a3
UHTEpPEPUPYIONTUX BOIH.

4. Onruyueckuil myTh CBETOBOTO Jyda. CriocoObl N3MEHEHHSI ONTHYECKOTO ITyTH CBETOBBIX
BOJTH.

5. CpsI3b ONTHYECKON Pa3HOCTH X0/1a ABYX BOJIH C Pa3HOCTHIO (a3. Y CIOBHs MaKCUMyMa
¥ MUHHUMYMa UHTep(epeHIINH B 3aBUCUMOCTH OT ONITUYECKOM pa3HOCTH XO/1a.

6. Cxema IOnra. Ycnous HaOmioneHuss uHTepdepeHnuu. KoopaumHaThl CBETIIBIX U
TEMHBIX TIOJIOC Ha dKpaHe.

7. BpemeHHas ¥ IPOCTPAaHCTBEHHAS! KOTEPEHTHOCTD.



8. HurepdepeHurs B TOHKUX IJICHKAX B OTPAKEHHOM U IPOXOJISIIEM CBETE.
9. Cxema misa HaOmomeHus konen; HeproToHa. Paamychl CBETJIBIX M TEMHBIX KOJEI[ B
OTPa’KEHHOM U IIPOXOJISILEM CBETE.

Jugpakuyus u oucnepcusn ceemosvix 60aH

1. Senenme pudpakuun. OcoOEHHOCTH MUQPPAKIUKA CBETOBBIX BOJH. Jludpaxius
Openens u Opaynrodepa.

2. Ilpunnun Iroirenca-®OpeHens. YOpolieHWe BBIYUCICHUNA C ITOMOIIBI BEKTOPHON
JarpamMmBbl.

3.  Hudpakaus OpeHens Ha KPyTioM OTBepCcTUH. 30HBI DpeHes.

4. Jndpakuus @payHrodepa Ha y3KOH MPAMOIMHEHHON Ienu. Y CIOBUS MakCUMyMa U
MUHUMYMa. 3aBUCUMOCTh HHTEHCUBHOCTH CBETa OT yrja Iu(pakiuiu.

5. Mudpakuuonnas pemerka. OCHOBHBIE XapaKTEPUCTUKU TUPPAKIMOHHON PEHICTKH.
YcioBus TIaBHBIX MAKCUMYMOB U MUHUMYMOB U 100aBOYHBIX MUHHUMYMOB.

6. VYrnoBas aucriepcus ¥ pa3zpeniaromas ClioCOOHOCTh TUPPAKINOHHONW PEIISTKH.

7. Judpakuusa Ha IPOCTPAHCTBEHHON pelIETKE.

8. dusuYeckue MPUHIIMITBI TOJIOTpaduu.

9. Jucnepcus cBera. HopmanbHas 1 aHOManbHas AUCIIEPCHSL.

10. BomnoBoii maket. dazoBas v rpyInmoBast CKOPOCTH BOJIHBIL.

3 cemecTp
Keanmoesasa npupooa uznyuenusn

TennoBoe n3nmyueHue abcotoTHO YepHoro Tena. 3akoH Credana — bonbimana.
3akoH cMenieHus Buna. ['mnoresa [lnanka.

OHeprus u umnynsc potoHa. J[aBaeHue ceera.

®oroaddext. 3akonbl PpoTodrddexra. Kpacnas rpanuna porosdpdexra.
dopmyna DiHIITEHA. PensTUBUCTCKUN M HEPETATUBUCTCKUHN (OTOIDDEKT.
TopMO3HOE PEHTI€HOBCKOE U3ITy4YEHHUE.

A dexr Komnrona. opmyna KomnroHa.

KopnyckynisspHO-BOTHOBOH ayalli3M CBETA.

Nk wNE

Inemenmol K6AHMOBOU MEXAHUKU

BoutHOBBIE CBOMCTBA YACTHII.

JlnnHa BosHbI 1e bpoiins. DkcrepuMeHTaIbHOE TOATBEPKICHHUE.

[Tpunuun HeonpeaenenHoctu I'elizenOepra. COOTHOIIEHUE HEONPEIETIEHHOCTEH.
BonnoBas pyHKIus 1 ee cBoiCTBA.

OcHOBHas 3a7ja4a KBAHTOBOW MeXaHUKH. Y paBHeHue [Ipénunrepa.

Yactuna B noreHIuanbHoH ssme. KBaHTOBaHNE DHEPTHH.

[IpoxoxkaeHre YacTUIIBl Yepe3 MOTEeHIIUANbHBIN 0apbep. TyHHETbHBIN 2P heKT.

NoakowhE

Teopus bopa u uznyuenue amomos

[Inanerapnas Moenb aToMa.

IToctynatel bopa.

W3nmyuenue atoma BoJIOpoAa U BOJAOPOJONOA00HBIX CHCTEM.
Crnexrpansuble cepun. ®opmyna banemepa.

CrieKTpbl MHOTORJIEKTPOHHBIX aTOMOB. 3aKOH Mo3JH.

asrONE

Amom c mouku 3peHus K8AHMOBOU MEXAHUKU

1. KsanTOBBIE UKCIa, XapaKTEPU3YIOIIHNE MTOJIOKEHHE JIEKTPOHA B aTOME.



KBaHTOBaHue sHepruu.

KBaHTOBaHME MOMEHTa UMITYJIbCA.

Cnun snektpoHa. [ToaHbI MOMEHT 3JIEKTPOHA.

Cxema 3HepreTuyeckux ypoBHEH aToma BOJIOpO/a.

[TpaBuiia oTGopa nMpu aTOMHBIX MEpPexXoiax.

3arosHEHNE AIIEKTPOHHBIX 000JI0UEK B MHOTOAJIEKTPOHHBIX aToMax. [punmmmn [Naymm.

Noakown

Keanmosasa cmamucmuka u 9/1el<mp0np0300uocmb meepdblx mei

1. IIpuHIMO TOXIECTBEHHOCTH OJIMHAKOBBIX YACTHII.

2. bozonbl u ¢depmuonsl. Tpu BHUIA CTAaTUCTUKH: Kiaccudeckas, bosze-DiHITelHa u
®epmu-/lupaka.

3. CBobOoaHbIC 37eKTPOHBI. DHEprus Depmu.

4. 3o0HHas TEOpUs TBEPABIX TEIN.

5.  DJAEeKTpOmpOBOAHOCTh  MOJYMPOBOAHHKOB.  3aBUCUMOCTb  IMPOBOAMMOCTH  OT
TEMIEPATYPHI.

6. CoOcTBeHHas U MpUMECHas MPOBOJIUMOCTb MOIYIPOBOJIHUKOB.

7. DNeKTpOnpOBOJHOCTb METANIOB. 3aBUCUMOCTb COIPOTUBIICHUS OT TEMIIEPATYPHI.

8. SIBnenwue cBepxmpoBoauMocTy. KBaHTOBas TEOpHs CBEPXIIPOBOJAUMOCTH.

AmomHoe A0po u adepHvle peakyuu

SIBnenue pannoakTMBHOCTH. OCHOBHOM 3aKOH PaJlMOAKTUBHOIO pacraa.
PannoakTuBHBIE psIBIL.

CocraB 1 XapaKTEpUCTUKN aTOMHOTO sipa. SlnepHble CUIIBIL.

KanenbHas u o0osouednas moaenu auep. Panxuyc sapa.

Macca u 3Heprus CBs3U sAapa. Y IeJabHas SHEPTUs CBA3H.

SAnepHble peakuu. DHEpPrus s,IepHON PEaKIUH.

Snepnas >HEepreTuka.

NoabkowhE

Ocobennocmu paduoaKxmugHwvlxX pacnacos

1. VYpaBHeHue M SHepreTMyeckoe ycioBue o-pacnana. CBs3b DHEPTUU O-YACTULBI C
IIEPHOAOM IOJIypacmnana.

2. TynuenbHbIA d3QdexT npu a-pacnane. CIeKTp o-4acTHIl.

3. Xapakrtep CIeKTpa Y-U3IydeHHUs.

4. TlIpouecchl B3aUMOAEHCTBUS Y-KBAaHTOB C BELLIECTBOM.

5. 3aBHCHMMOCTb MHTEHCHUBHOCTHU Y-U3JIy4€HHUS OT TOJIIMHBI clios BemecTBa. CpaBHEHHE
MPOHMKAIOIEH CIOCOOHOCTH PA3TUYHBIX BUI0B U3JTyUSHHS.

6. Tpu Buaa B-pacnana. DHepreTHuecKuil criekTp B-uyactuil. I unoreza HEUTPUHO.

7. 3akoHBI coxpaHeHus npu P-pacnaze. Jlentonsl. JlenToHHBIN 3apsi.



IMpuiaoxenne 2.

OueHovHbIE CpeCcTBA 115 POBeAeHH s POMEKYTOUYHON aTTeCcTAlUH

a) H.]IaHI/IpyeMbIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA l'[pOMe)KyTO‘IHOi/i arrecramum.:

CrpyKTypHBII
JJIEMEHT
KOMIIETEeHIIUU

[Inanupyemblie pe3yibTaThl 00yUeHUS

O1neHOYHBIC CPEACTBA

OIIK-1 — Cnocoben IMPUMCHATH CCTCCTBCHHOHAYYHBIC U O6HI€I/IH)K€H€pHI)Ie 3HaHUA, METOJAbl MAaTCMATUYCCKOI'0 aHaJin3a U MOJACIMPOBAHUA B
HpO(beCCHOHaHBHOﬁ ACATCIIbHOCTH,

OIIK-1.1

—  Pemaer CTaHJapPTHBIC
podeCCHOHAITBHBIC 3a/1aun c
IIPUMEHEHUEM OOLIEMH)KEHEPHBIX 3HAaHUM

IlepeyeHsb TeopeTHYECKNX BOMPOCOB K IK3aMeHAM
1 cemecTp

1. Kunematuka nocrynareiabHoro arwkeHus. [lonatue paanyc-BeKTopa, CKOpOCTH
u yckopenusi. Hauanbnble ycnoBus. [lpsamas u oOpaTHast 3a1a4i MEXaHUKH.

2. HneprmanpHble cucTeMbl oTcueTa. lloHATHE CHIIBI, MacChl M HMITyJIbCa.
OCHOBHOH 3aKOH AMHAMUKH ITOCTYNATEILHOTO JABHKEHUS.

3. 3aKoHBI COXpaHEHHs B MeXaHWKE. 3aMKHYTas CUCTeMa. 3aKOHBI COXpaHECHHUs
HMITYJIbCA 1 MOMEHTA UMITYJIbCA.

4. ]JlBa crocoba onucaHMsl B3aUMOAEHUCTBUS. J[BUXKE€HHE YacTULBI B OJHOMEPHOM
CTallMOHapHOM noJie. CBA3b MEXAY CHIION U MTOTEHIIMAIBHOM dHEPrueH.

5. OOmiee moHSATHE O BOJHAX. XapaKTEPUCTUKH Oeryiieid BOJHBL. BoiaHOBOE
YPaBHEHHUE IUIOCKOHN BOJIHBI.

6. Iloctymarel OiHmTEHHA. 3amemieHue BpeMeHH. JIOpEHIIEBO COKpalleHHe
JUIMHBL. PenstuBucrckue nHBapuanTel. HTEpBaI.

7. Makpocucrema. MukpococTtostHue u MAaKpOCOCTOSIHUE CUCTEMBI.
Cratuctnueckuii moaxon. IloHsATHE BEPOATHOCTU U CPEAHEN BETUUHMHBI.

8. @yHKIus pacripeneleHus CIydailHOW BETMYMHBL PacmpeneneHne MOJEKy: 10
MIPOCKLUAM CKOPOCTEN.

9. Mogens wupeanpHOTO Ta3a. JlaBleHWe W Temrmeparypa C TOYKH 3PCHUS
MOJIEKYJISIPHO-KMHETUYECKON TEOPUH. Y PaBHEHHE COCTOSHUS UACAIBHOTO rasa.




CTpyKTypHBIii
JJIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3ynbTaThl 00yUYeHHs

OneHouHble CpesCTBA

10. IIpo6iiema HEOOPAaTMMOCTH TEIJIOBBIX IPOILECCOB. DHTPOMHSI CHUCTEMBI U €€
cporictBa. Teopema HepHcra.

11. Cratuctuueckuii Bec MmakpococtossHusi. Cytb HeoOpatuMocTu. CTaTUCTUYECKHIMA
cmblica aHTponuu. ®opmyna boibimana.

12. I'panunpl  NPUMEHUMOCTH  MOJENIM  HMJAEATBHOIO  Tra3a.  YpaBHEHHUE
Ban-gep-Baanbca. I30TepMbl peanbHOTO rasa.

2 cemecTp

1. Cunpl B3aUMOJAEWUCTBUS B MPHUPOAE. JIEKTPOCTATUYECKOE TOJE. 3aKOH
Kynona. HanpsxeHHOCTB 351eKTpocTaTndeckoro noss. [Tpunnun cynepno3unym.

2. [Torennman. Teopema 0  LMPKYJISALUMHM  BEKTOpAa  HANPSHKEHHOCTH
NMEKTPOCTATUYECKOTO MOJIsL. CBA3b MEXAY HANPSIKEHHOCTHIO U IOTEHIUAJIOM.

3. Onextpuueckuid Tok. [IIOTHOCTH TOKa. YpaBHEHUE HENPEPHIBHOCTU. 3aKOH
Owma B nuddepenunanbHoit popme.

4. Enunast mpupozaa snekTpuyeckoro U MarHuTHoro nods. Ilone neuxkyuerocs
3apsna. [IpuHIMn cynepno3nnuy MarHuTHeIX nosiel. 3akoH buo-Casapa.

o. [ToTox M mUpKyJIALKS BEKTOpa MHAYKIIMM MarHuTHOro 1nojis. Teopema ['aycca
U TEOpEMA O LUPKYIISILIUH.

6. 3akoH 3nekTpoMarHuTHOM MHAyKIuK Papanes. [lpasuno Jlenna. Buxpesoe
JJIEKTPUYECKOE TOJIE.

7. Cucrema ypaBHeHHH MakcBemia kak 00OOIIEHHE Pa3pO3HEHHBIX SIBICHUMN
AJIEKTpUYECTBA U MarHeTu3ma. MartepraiabHble ypaBHEHUS.

8. CeoiictBa ypaBHeHMi  MakcBemia.  IIpeackasaHue — CynieCTBOBAaHMS
AJIEKTPOMArHUTHBIX BOJIH.

9. CrniocoObl nomnsipu3anuu ecrectBeHHoro ceera. Ilpusma Hukons. Bpamenune

IJIOCKOCTH TMOJISPU3AINH CBETA MPU MPOXOKIACHUN Yepe3 ONTHUYECKH aKTUBHYIO CPELy.
10. IlIkama 37€KTPOMarHUTHBIX BOJH. OCOOCHHOCTH ONTHYECKOTO JIMAIla30Ha.
[Tokazaresns mpeIoMIICHHS CPEIbI.
11. Cxema IOwura jgna HaOmonenus wuHTepdepenuun. Bpemennas wu




CTpyKTypHBIii
JJIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3ynbTaThl 00yUYeHHs

OneHouHble CpesCTBA

IIPOCTPAHCTBEHHAs! KOTEPEHTHOCTb.
12.  SBnenmne mudpakuuun. Hudpakuus @penens u DPpaynrodepa. [Tpunuun
[oitrenca-dpenens.

Hepeqeﬂb TEOPETUYECCKHUX BOIIPOCOB K 3a4YeTy.

3 cemecTp

1. TemmoBoe m3nmyuenue tena. 3akoH Credana-bBonbimana. 3aKoH CMeEIIEHUs
Buna. ['mnoresa I1nanka.

2. ®otonsl. [laBineHue ceera. KopnyckyasspHO-BOJHOBOU Jyalu3M CBETA.

3. Bonnoseie cBoiicTBa yactull. [{nunHa BosiHbl 1€ bpoiinsa. DkcnepuMeHTallbHbIE
MOATBEP:K/ICHUS TUIIOTE3bI e bpoiis.

4. IIpyamun  HeonpeneneHHOCTH.  COOTHOUIEHME  HEONPEIEIIEHHOCTEH
I'eitzenbepra. OcobeHHOCTH MpoIecca U3MEPEHHUs B KBAHTOBON MEXaHUKE.

5. du3nyeckoe HCTONKOBaHUE BONH A€ bpoiina. BomnoBas ¢yHkmus u ee
cBoiicTBa. [110THOCTH BEpOSITHOCTH OOHAPYKEHUS YaCTULIBI.

6. OcHoBHas 3aja4a KBaHTOBOM MexaHMKHU. HecTannoHapHoe M cTaMoHapHOe
ypaBHeHue llIpénunrepa.

7. [IpoxoxxaeHre 4YacTUIBI uepe3 MNOTEeHIHaNbHbI Oapbep. TyHHEIbHBIN
¢ dexr.

8. [Inanerapnas mopens aroma. Iloctynmatel bopa. KBantoBanuwe sHeprum
BOJIOPOAOTIOJOOHON CUCTEMBI.

9. VYpaBuenne Ilpenunrepa ang aroma Bojgoponaa. KBaHTOBaHME MOMEHTa

uMmnyineca. [IpaBuia otbopa.

10.  Coun snextpoHa. KBaHTOBBIE 4KCIIa, OMHMCHIBAIOIINE COCTOSIHUE JIEKTPOHA B
atome. KpatHocTh BBIpOKI€HNS dHEpreTndeckux ypoHeu. [Ipuanmmn [Taymnu.

11.  IlpuHIMI TOXXIECTBEHHOCTH OJMHAKOBBIX 4YacTHL. B0o30HBI M (pepMHOHBI.
KBanTOBBIE pacnpeneneHusl.

12.  CoboaHble 3JeKTpOoHbI B MeTaiuie. JHeprust @epmu. 30HHAsE TEOpUs TBEPIBIX




CTpyKTypHBIii

[Tnanupyemble pe3ynbTaThl 00yUYeHHs

OneHouHble CpesCTBA

JJIEMEHT
KOMIIETCHIINH
Tel.
13.  Macca u 3Heprusi CBsI3U aTOMHOTO si/ipa. 3aBUCHUMOCTb YIEIbHON HEPrus
CBSI3U OT MaccoBoro yucia. O0osouedHas MOAEIb sipa.
14.  Tpwu Buna B-pacmaga. DHepreTndeckuii cekTp B-uactuul. Helitpuno.
15. Knaccuduxkanus sneMeHTapHbIX yacTull. Jlentonsl. JlenToHHsli 3apsa.
16.  Anponsl. bapuonsslii 3apsia. KBapkoBast MOJIeNb aIpOHOB.
OIIK-1.2 —  Ilpumenser METOBI Ilpumepot npaxmuueckux 3a0anuii:
MOJCIIMPOBAHNA W MaTeMaTU4eCKOTo 1 cemectp
aHalM3a  JUIsl  peuleHMs  3ajad B

podecCHOHALHOM IeATEIIBHOCTH

1. OpHopoaHBIM cTepKeHb Maccol M =5 Kr, pacHoJO0XKEHHBIH BEpTUKAIbHO,
MOXET BpAIaThCsl BOKPYT OCH, IPOXOMAIIEH 4Yepe3 ero BepXHUM KoHel. B cpenuny
CTEPKHs Iomajaaer Imyns Maccol m = 10 r, Jerdinas rOpU30HTAIBHO CO CKOPOCTBIO
v = 10® M/c, u 3acTpeBaeT B HEM. ONpeIenTh KHHETHYECKYIO SHEPTHIO CTEPIKHS Cpasy
IocIIe yaapa.

2. Yactmma maccel my = 0,1 Kr, IBIKYIIAscid CO CKOPOCThIO v =3 Mm/c,
HCIIBITAJIa YIPYro€ COYyAApEeHHE C IIOKOMBILEWCS YacTUlleW Maccel m, = 0,2 Kr .
Onpenenuth Kakyr0 KHHETUYECKYIO SHEPTHUIO MpuoOpesia BTopasi 4acTUlla, €CJIU MepBas
OTCKOYMJIA IO NIPSMBIM YIJIOM K CBOEMY IIEPBOHAYAIBLHOMY HAIIPABIICHHUIO.

3. PensTHUBUCTCKHIN 3JEKTPOH MMEET KHMHETHYecKyro sHepruro T, = 0,34 MaB.
Onpenenurs CKOpOCTb, ¢ KOTOPOH OH ABMXKeTcA. CUMTaTh SHEPTHIO MOKOSI 3JIEKTPOHA
mec? = 0,511 M3B.

4. Ompenenutb CKOPOCTh MOJIEKYJ a30Ta, MpH KOTOPOH 3HaueHHE (YHKLIUU
pacrnipenenenuss MakcBeruia pu temmeparype Ty = 400 K OyaeT TakuM ke, Kak U JJis
temneparypsl T, = 500 K.

5. VYruekuciblii ra3z B konudectse v = 0,8 Molel HarpeBaroT U300apHyuecKu TakK,
410 ero o0séM yBenuuuBaeTcs B N = 3,1 paza. Onpexnenute U3MEHEHUE HYHTPOIUHU B
3TOM MpOLECCE.

6. HMneanpHbIN OJJHOATOMHBIN a3 COBEPILAET LUK, COCTOSIIIUI U3 IBYX U30X0P
u 1ByX m3orepMm. Hanbomnblas 1 HauMeHbIllasg TEMIEPATyphl IIUKJIA COCTaBIAOT Ty =




CTpyKTypHBIii
JJIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3ynbTaThl 00yUYeHHs

OneHouHble CpesCTBA

400 K u T, = 300 K, a HauOospmuii 00beM B n = 4,5 pasza mpeBbIllIacT HAMMEHBITHH.
Omnpenenure k03P PHUIKEHT MOIE3HOTO ACUCTBUS TAKOTO IIUKJIA.
2 ceMecTp

1. KsagpaTtHas mnpoBoiOYHasi paMKa pacrojoXKeHa B OJHOM IUIOCKOCTH C
JUIMHHBIM TPSIMBIM IIPOBOJIOM TaK, YTO J[B€ €€ CTOPOHBI HapaieibHbl nposoxay. Ilo
pamMKe U NpoBoAy TeKyT ojuHakoBele Toku | = 1 kA. Onpegenuts cuiy F,
JIEUCTBYIOILYIO HA PAMKY, €clii OiMrKailias K IpoBOJy CTOPOHA paMKH HaXOAUTCS Ha
paccTOsiHUU, PaBHOM €€ JUIMHE.

2. KonebarenbHblil KOHTYp umeeT eMkocTh C = 10 Mx®, nunaykTHBHOCTD L = 25
MIH 1 akTEBHOE conpoTuBicHne R = 1 Om. Uepe3 ckoibKo KoJeOaHn aMILTUTY/Ia TOKa
B 3TOM KOHTYpE YMEHBLIUTCS B € pa3?

3. /IBa 6eCKOHEYHO JUIMHHBIX IPSMBIX IMPOBO/IA CKPEIIEHBI IO IPSIMBIM YTIIOM.
ITo mpoBoaam TekyT TokH l1 = 80A u I2 = 60A. Paccrosinue d Mex 1y MpoBOAaMH PaBHO
10 cM. onpeaenuTh MarHUTHYIO HHAYKIMIO B B TOUuke, OMHAKOBO yaI€HHON OT 000UX
ITPOBOJHHUKOB.

4. KoHIIbI 1IenH, COCTOSIIIEN U3 MOCIE0BATEIbHO BKIIIOUEHHBIX KOHJIEHCATOpa
u akTuBHOro compotusieHuss R = 110 Om, mnoacoenuHWIM K MEPEMEHHOMY
HalpsDKEHUI0 ¢ aMIUIUTYAHBIM 3HadyeHueM Um = 110 B. Ilpu sTtom ammiuutyna
ycraHoBuBIIerocs Toka B 1enu Im = 0,50 A. Haiitu pazHocTs ¢a3 Mexay TOKOM H
10/1aBAEMbIM HAIpPSKECHUEM.

5. Cser ¢ A =589 HM najaer HOPMaJIbHO Ha AU(PPAKIMOHHYIO PELIETKY C
nepuorom d = 2,5 MkM , coxepxkamyro N = 10000 mrpuxoB. Haiitm yrioByro
HIMPUHY TU(PAKIUOHHOIO MaKCUMyMa BTOPOT0 OPSIKA.

6. Ilydok ecTrecTBEHHOro CBeTa MaJaeT Ha CUCTEMY U3 JIBYX
MOCJIEZIOBATEIbHO PACHOJIOKEHHBIX MOJSIPU3ATOPOB, YTOJN MEXKIY IUIOCKOCTSIMU
npornyckanusi Kotopeix coctaBiger 30°. Kosdduument mnornomeHuss mnepBoro
nosispuzaropa coctasisieT 10%, a Broporo — 20%. Kakas yacTb HHTEHCUBHOCTH CBETA
MPOUJET Yepe3 3Ty ONTHYECKYIO CUCTEMY?




CTpyKTypHBIii
JJIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3ynbTaThl 00yUYeHHs

OneHouHble CpesCTBA

3 ceMmecTp

1. Yepnoe teno Harpenu ot Temneparypsl 600K mo 2400K. Bo ckosbko pa3
yBeJIMYMIach 00Ias TerioBas SHeprus, u3iaydaemas teaoMm? Ha ckoinbko M3MeHUIach
JUTMHA BOJIHBI, COOTBETCTBYIOIIAs MAKCUMYMY SHEPIMH U3JyUYCHUS] U CIICKTPAIbHBIN
COCTaB U3IyueHus?

2. OnpenenuTh HAaUMEHBIIHKA 3aJCPKUBAIONINN TOTEHIIMAT, HEOOXOJMMBIN IS
MPEKPALIECHUS SMUCCHH C TOBEPXHOCTH (POTOKATO/I, €CITU OH OCBEILIACTCS U3JIYyUEHUEM C
JUIMHOM BosHbl 0,4 MKM, a KpacHas rpaHuLa AJis MaTepuana karoga pasHa 0,67 MkM

3. ®oton ¢ sHeprueit 1 MaB paccesiics Ha cCBOOOAHOM MOKOUBILIEMCS SJIEKTPOHE.
Haiitu KUHETHYEeCKyI0 SHEPrui0 3JICKTPOHA OTHA4M, €CJIM B PE3yJbTaTe pacCesHUS
JUTMHA BOJIHBI ()OTOHA U3MEHMIIAch Ha 25%

4. Tlpu IBM>XKEHUH YaCTHUIIBI BIOJb OCH X CKOPOCTh €€ MOXET OBITh OMpe/eieHa C

TOYHOCTBhIO (omuOkoi) 1o 1 cm/c. HaliTu HeomnpeneneHHOCTh KOOPAMHATHI, €CIIU
yacTUlen sBisiercs: 1) anekTpoH, 2) qpodbunka maccoii 0,1r

5. CobcTBeHHast (YHKLUS, OIUCHIBAIONIAs COCTOSTHME MHKpPOYAacTHIBl B

. (x) =Csin " x

0eCKOHEYHO TTyOOKON MOTEHIMaIbHOH siMe HMMpUHON {, UMeeT BHI I
Hcnonb3ys ycaoBUsl HOPMUPOBKHU, ONPEAETIUTh NOCTOSIHHYIO C.

6. BbruncnuTe pagnycsl MEPBBIX TPEX OPOUT IEKTPOHA B aTOME BOOPO/Ia

7. Haiitn HamOonplllyl0 U HAaUMEHBIIYIO AJUHBI BOJIH cepuu Ilamena B crnekTpe
u3ydyeHus Boaopoaa. CpaBHUTH MOJIY4YEHHBIE 3HAYEHMs C JJIMHAMU BOJH BUIAMMOIO

W3JTy4eHUS
192
8. IlepBoHauanpHasi Macca W30TOMA HMPUAUAS 7 paBHAa M = 5 T, mepuox

noxnypacnazaa 75 cyrok. Onpenenute, CKOJIBKO siiep pacnaaercs 3a 1 ceKyHAy B 3TOM
npemnapare. CKOJIBKO aTOMOB 3TOr0 Iipenaparta octaneTcst yepes 30 CyTOK ¥ BO CKOJIBKO
pa3 U3MEHUTCS aKTUBHOCTH Mpernapara 3a 3T0 Bpemsi?




CTpyKTypHBIii
JJIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3ynbTaThl 00yUYeHHs

OneHouHble CpesCTBA

9. B meHTpe cojHIIA MPOTEKAeT TEpMOsJAEpHAs pEakIus CHUHTe3a TelHs U3
BOJOPOJIA, B KOTOPOH M3 YeThIpeX MPOTOHOB obpasyercs sxpo He* u mBa mosutpona.
3anumute 3Ty peakuuto. Kakue emie yacTuiisl o0pa3yroTcst B Hei?

Kaxoe komuectBo U?® «BBIropaeT» 3a roji B AAEPHOM PEAKTOPE C HNEKTPHIECKOI
MomHocThio | I'Bt m k... 38%? Cuurate, 4TO pacnaj saep ypaHa moJ JEHCTBUEM
TEIUIOBBIX HEUTPOHOB MPUBOIUT K 00Pa30BAHUIO M30TOIOB KCeHOHA-141, cTponnus-92
Y TpeX BTOPUYHBIX HEUTPOHOB.




0) Ilopsinoxk mnpoBedeHUS TNPOMEKYTOYHON aTTecTalluU, MOKA3aTeJH M KPUTEPHUHU
OLlCHUBAHMUSL:

CornacHo yuyeOHOMY IJIaHY BUAAMHU IPOMEKYTOYHOM aTTeCTaIlluK M0 AUCHUIUIHHE «DU3HKa»
SBIISIIOTCS 2 DK3aMEHA M 3a4eT. 3a4eT MPOBOTUTCS B BUAC COOECEIOBAHMS MO TEOPETHUCCKUM
BOIIpPOCaM.

Ilokazamenu u Kpumepuu OUYeHUGAHUA IKIAMEHA '
— Ha OLEHKY «OTJHYHO» — PE3YIbTUPYIOUINHA PEHTHHT 00y4aromerocs J0JKEH COCTaBIATh 85 —
100% ot makcuManbHOM CcymMMbl OamoB 3a cemectp. OOyuarommiics MOKa3bIBACT BBICOKUI
yYpOBEHb C(OPMHUPOBAHHOCTH KOMIETEHIMH, BCECTOPOHHEE, CHUCTEMAaTHYeCKoe M TIIyOOKoe
3HaHMe Y4eOHOro MaTepuana, CBOOOJHO BBINOJHAET IPAKTUYECKUE 3aJaHusl, CBOOOIHO
OIlepUpYyeT 3HAHUSAMH, YMEHHUSMH, HAaBBIKAMU INPHUMEHEHHS HMX B CHTYaIUsIX ITOBBIIICHHOM
CIIO’KHOCTH;

— HA OIICHKY «XOPOII0Y» — PE3yIbTHPYIOIIUI PEUTHHT 00YyUYaIOIerocs TOJKEH cOCTaBIATh 70 —
84% OT MakCUMaJILHON CyMMBI 0aJIOB 3a cemecTp. OOyJarommiics JOHKEH MOKA3aTh CPEIHHMA
YpOBEHb C(OPMHUPOBAHHOCTH KOMIICTCHIIMIA: OCHOBHBIC 3HAHHS, YMEHHUS OCBOCHBI, HO
JOIMYCKAOTCA HCE3HAYUTCIIbHBIC 0HII/I6KI/I, HCTOYHOCTH, 3aTpyYAHCHHA IIPpHU aAHAJTUTUYCCKUX
olepanusx, NepeHoce 3HaHUK ¥ YMCHUN Ha HOBBIE, HECTAHIAPTHBIC CUTYAIINH;

— Ha OLEHKY «YJAOBJETBOPHUTEJIbHO» — DPE3yJbTHPYIOIIMH PEHTHHT OOYYalOIIerocs JOJKEH
coctaBiATh 50 — 69% OT MakCHUMaIbHON CyMMBI 0aJIoB 3a cemecTp. CTYIeHT JOJDKEH MOKa3aTh
HIOPOTOBBI YpOBEHb C(HOPMUPOBAHHOCTH KOMITETEHIIMH, TO €CTh OH JOJDKEH MMETh 3HaHUS Ha
YPOBHEC BOCHPOU3BCACHHUA U 00BSICHEHHS I/IH(l)OpMaIII/II/I, HWHTCIIICKTYAJIbHBIC HABBIKW PCIICHUA
IPOCTHIX 33/1a4; B XOJ€ KOHTPOJIHBIX MEPONPHUATHH OMYCKAIOTCS OIIMOKH, IMPOSBISIETCS
OTCYTCTBHUEC OTIACJIIBHBIX 3HaHI/II>'I, YMGHHﬁ, HaBBbIKOB, 06yqa}01111/1i/’1csl HUCIIBITHIBACT 3HAYUTCIIBHBIC
3aTpyAHEHUS NPU ONEPUPOBAHUM 3HAHUSMH U YMEHHUSIMU IIPU X TIEPEHOCE Ha HOBBIE CUTYAIHH.

— Ha OLIEHKY «HeY/10BJIeTBOPHUTEIbHO» — PE3YJIbTUPYIOIINI PEUTHHT 00Yy4JaIOIerocs COCTaBseT
MeHee 50% OT MakCHUMaJIbHOM CyMMBbI OajllIOB 32 CEMECTp pe3ysibTaT 0Oy4eHHUs HE JOCTUTHYT,
KOMIIETEHIIUM HEe CQOPMHUPOBAHBI, CTYIACHT HE MOXET I[oKa3aTb 3HAHWA Ha YpOBHE
BOCITPOM3BCACHUS U 00BSICHEHHUS I/IH(l)OpMaU;I/II/I, HE MOXCT ITOKa3aTb MHTCJJICKTYaJIbHBIC HAaBbIKU
pelIeHns MPOCTHIX 3ajay.

Ilokazamenu u Kpumepuu oyeHusanus 3auema:

— Ha OIEHKY «3a4yTeHo» (3-5 OauioB) — OOy4aroOUIHiAicsA MOKa3biBaeT C(HOPMHUPOBAHHOCTH
KOMIICTCHIINI, HAJIMYUE TBEPABIX 3HAHHUIA MPOrPaMMHOTO MaTepHalia, TPaMOTHOE U JIOTHYECKOE
U3NIOKEHUE MaTepuana MpH OTBETE, JOMYCKAIOTCS HE3HAUUTENbHBIE OLIMOKH, YBEPEHHO
UCTIPABIIIEMBIC TTOCIIC JIOTOJHUTEIBHBIX BOIPOCOB, MPABHIIBHBIC JIEHCTBUS MPH JEMOHCTPAIIUU
YMEHHI U HABBIKOB.

— Ha OIIEHKY «He 3auTeHo» (1-2 6amia) — 00yJarOMHIiCs MOKA3hIBAET, YTO PE3YIIHTAT O0yUCHHS
HE JOCTUTHYT, KOMIETEHIIMN He CHOPMHUPOBAHBI, HE MOXKET MPEIbSIBUTH 3HAHHUS HA YPOBHE
BOCTIPOM3BEJICHUS M OOBSICHCHHS] HH(POPMAIMH, JaKe C MMOMOIILI0 HABOMISIINX BOIPOCOB, HE
CIOoCcOOEH MPOJIEMOHCTPUPOBATH YMEHHS U HABBIKH NP PEIICHUH MPOCTEHIINX 3a7ay.



