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JIner akryanusanuu padodye nporpaMmmbl

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogodpena st peanusanyu B 2026 - 2027
yueOHOM roy Ha 3acenanuu kadeaper DOU3NMKU

[IpoTokonm ot 20 . Ne
3aB. kadeapoit AM. Jonrymun

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanusanuu B 2027 - 2028
yueOHOM rojly Ha 3acenanuu kapeapel Duzuku

[Ipotokonm ot 20 . Ne

3aB. kadenpoii I[.M.ﬁonrymnﬂ

Pabouas nporpamma nepecMoTpeHa, 00CykIeHa 1 0100peHa 1y peanusaiuu B 2028 - 2029
yueOHOM rojly Ha 3acenaHuu Kadeapsr DU3UKU

IIporokom or 20 1. Ne

3aB. kadenpoit I[.M.ﬁonrymHH

Pabouas mporpamma niepecMoTpeHa, 00Cyx1eHa u oodpenHa yuist peaymsaryu B 2029 - 2030
yueOHOM rojly Ha 3acefaHuu Kadeapsl DU3UKU

IIporokomor 20 1. Ne

3aB. kadeapoi H.M.ﬁonrynn/m

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsaryu B 2030 - 2031
y4eOHOM Toy Ha 3acenaHuu kapeapsl Duznuku

[Iporokom ot 20 . Ne

3aB. kadeapout I[.M.ﬁonryumﬂ




1 Lean ocBOeHMS AMCHUNIMHBI (MOXYJIS)

[lensiMu OCBOEHUS AUCHUILTUHBI «DU3UKa» ABISIOTCA: OBaJeHUE 0a30BBIMU
3HAaHUSMM, METOJAMHU aHAJIU3a U MOJICIMPOBAHMS B KJIACCUUECKON U COBPEMEHHOM (U3UKe
U1l yCHEeIHOro (POPMUPOBAHMS U Pa3BUTHUS 00IIENPOPECCHOHATBHBIX KOMIIETEHIINHA B
00J1aCTH MEXaTPOHHBIX CUCTEM B aBTOMaTU3MPOBAHHOM IIPOU3BOJICTBE.

2 MecTo JTUCUMILIMHBI (MOYJISI) B CTPYKTYpe 00pa30BaTe/IbHOM NMPOrPaMMbl

Huctunnuna @u3rka BXOIUT B 00s13aTENbHYIO YacTh Y4E€OHOTO IJIaHa
00pa3oBaTeNIbHOI MPOTrpaMMBbl.

Jnst m3ydeHust TUCIMIUIMHB HEOOXOAMMBI 3HAHUS (YMEHUS, BIIAJICHUS ),
c(hOpMHUPOBAHHBIE B PE3yNbTATE U3YUEHUS AUCIHUILTUH/ PAKTUK:

«Dwusukay, «Marematukay, «MHPpopMaTuKa» Ha 6aze cpeaHero (IMOJHOT0) 00IIero
oOpa3oBaHwUsI.

3nanus (yMEHUs, BIQICHNS ), TIOJYYCHHbIE TIPY U3YUECHUU JAHHOUN THUCIUTUTMHBI
OyIyT HEOOXOIUMBI JIJIsI U3YUYEHUS TUCITATUTNH/TIPAKTHK:

TeopeTnueckass MEXaHUKA

MHHOBalMOHHBIE HATTPABJICHUSI B MEXaTPOHUKE

TexHuueckas MexaHUKa

I'mppomexanuka

DJIEKTPOTEXHHUKA U AJIEKTPOHUKA

®u3nUeCKUEe OCHOBBI AIEKTPOHUKHU

Teopust aBTOMaTUYECKOTO YIPaBICHUS

3 Komnerenuuu ody4arouierocsi, opmupyembie B pe3yJbTaTe 0CBOCHUS

AUCHUILIMHBI (MOYJIs1) M INIAHMPYeMble pe3yJIbTaThl 00y4eHus!

B pe3ynbraTe ocBO€HUS AUCUUILIMHBL (MOAYs) «PU3uKa» 00ydaroUuiics 10JKeH
o0yaaTh CIEAYIOIMMU KOMIIETCHIIUAMMU:

Kon unnukaropa NuaukaTop HOCTHKEHUS KOMIIETEHIHH

OIIK-1 Cnoco0eH NpUMEHATh €CTeCTBEHHOHAYUHBIE U OOLICHH)KEHEPHBIC 3HAHHS, METOIbI
MaTEeMaTHYECKOT0 aHAJIN3a U MOACIUPOBAaHUs B NPO(eCcCHOHATIBLHON eI TeIbHOCTH,

OIIK-1.1 Pemaer ctangapTHeie TpoecCHOHANIBHBIE 33]]a4l C IPUMEHEHHUEM
OOILIIEMH)KEHEPHBIX 3HAHUH
OIIK-1.2 [TpumMeHseT METOIbI MOACTMPOBAHUS U MATEMATUYECKOTO aHaTN3a ISt

pelieHus 3a1a4 B NpoQeccCHOHaNbHOMN 1eATeIbHOCTH




4. CTpykTypa, 00b€M U cofep:KaHue JUCUUILIIMHBI (MOTYJIs)

O6111a${ TPYAOEMKOCTb TUCHHUIIIIMHBI COCTABJIACT 15 3ayeTHBIX CIAUHUIL 540 aKaza. 4aCcoB, B TOM

qucle:

— KOHTaKTHas padota — 34,5 akaj. 4acos:

— ayauTOpHas — 28 aKajl. 4acoB;

— BHeayauTopHas — 6,5 akaj. 4acos;

— camocrosTenpHas padora — 484,2 akan. 4acos;

— B opMe mpaKTHUeCKOor noaroToBku — 0 akaz. yac;
— MOATOTOBKA K 3K3aMeHy — 17,4 akaj. yac

dopma aTTeCTaIMU - DK3aMEH, 3a4ET C OLICHKOU

AynuropHas ) =
KOHTaKkTHas pabora E E)( dopma TeKyIero
Pasnen/ Tema 2 (B akaj. yacax) E > Bun 3 KOHTPOJISI Kox
e — > g O | caMOCTOATENHOM |  YCTEBAGMOCTH M | |\ o
2 & paboThI MIPOMEKYTOTHON
Texk. mal. | mpakr. = aTTecTalluu
3aH. 3aH. | O &
1. Mexanuka
IIpopaborka
JIEKIIUI, N3y4EHHE
TEOPETUYECKOTO
Mmarepuarna,
MTOJrOTOBKA K
1.1 Kunematuka u BBIITOJIHEHUIO 1 Brinonaenue OIK-1.1
JMHaMHKa I0CTYIIaTeIbHOIO 2 1 40 obpabotka KOHTPOJIbHOU Ol'[K-l. 2’
M BPAIIaTEIbHOrO IBHKCHUS pE3yNBTaTOB pabotsr Ne 1 '
71abopaTOPHBIX
paor, pelieHue
WH/IUBHYaTbHBIX
KOHTPOJBHBIX
pabor
ITpopaboTka Brinonnenue u
JIEKIIUN, H3ydeHHe 3amuTa
1 TEOPETHYECKOTO nab0paTOpHOIt
MaTepuaia, paboThI
HOATOTOBKA K Nel"TIpumenenue
1.2 3aKoHBI COXpaHEeHUs B 1 2 1 40 BBITOITHCHIIO 1 3aKOHOB OIlK-1.1,
MCXAHIKE obpabotka COXpaHEeHHUs ISt OIK-1.2
pe3yabTaToB OIpEeAETIEeHHS
71ab0paTOPHBIX CKOPOCTH I10JIeTa
paor, pelieHue myau".
WHIAUBHUIYaTbHBIX Brimonnenue
KOHTPOJIBHBIX KOHTPOJIBHOM
pabor paboter Ne 1
IIpopaboTka
1.3 Mexanudeckue JIEKIUiA, U3ydeHre BHHOHHGHHS OIIK-1.1,
KONCOARNS 1 BONHEL 1 40 TEOPETUYECKOTO KOHTPOJIBHOMN OITK-1.2
MaTepuana, pabotsr Ne 1
MOATOTOBKA K




BBITIOJIHCHUIO U

obpaboTka
pe3yabTaToB
1a60paTOPHBIX
pabor, pemieHue
VHTUBHYaJbHBIX
KOHTPOJIBHBIX
pabort
HUroro no paznery 4 120
2. MonekynspHas pu3uka u
TEPMOAMHAMHUKA
IIpopaboTka
JIEKLIUH, U3ydeHne
TEOPETHYECKOr0
Marepuana,
MOATOTOBKA K
2.1 Craructuyeckas ¢pusuka BBINOJIHEHHIO U Brinonnenue OIK-1.1
U MOJICKYJISIPHO- 0,5 40 obpaboTka KOHTPOJIbHOMH OIK l. 2’
KUHETHYeCKas TEOpus pe3yNnbTaTOB pabotsr Ne 1 '
71a00paTOPHBIX
pabor, penieHue
VHTUBHYaJIbHBIX
KOHTPOJIBHBIX
pabor
IIpopaboTka
pop Brmonnenue u
JICKIIWH, N3yueHHe
3ammTa
TEOPETHYECKOr0 .
MATeDHANA nabopaTopHOit
P ’ pabotsr Ne14
MTOJIrOTOBKA K "
Onpenencaue
BBITTOJTHEHHIO U
2.2 TepMoarHAMHUKA 0,5 40 00paboTKa fokasatesis OIK-1.1,
’ P ' P anauadatsl y OIlK-1.2
pe3yabTaToB
metonoM Kiemana
71abopaTOPHBIX "
u Jlezopma'.
pabor, pemenne
Brimonuenue
VHIUBHYaTbHBIX N
KOHTPOJIbHON
KOHTPOJBHBIX "
paboter Ne 1
pabot
Hroro no paszneny 1 80
3. BonHoBas 1 KBaHTOBAsl ONITHKA
ITpopaboTka Brinonnenue n
JIEKIIUN, H3ydeHHe 3aIuTa
TEOPETHYECKOTO nab0paTOpHOIt
MaTepuaa, pabotsr Ne34
HOATOTOBKA K "Onpenenenne
BBITIOJTHEHHIO U WHBI CBETOBOI
3.1 NnTepdepenuus u o OIlK-1.1,
2 42,4 o0paboTka BOJIHBI U
JpaKmusi CBETOBBIX BOJIH OIIK-1.2
pe3yabTaToB XapaKTEePUCTUK
n1abopaTopHBIX JTUPPaKITUOHHON
pabor, pelieHue peterku".
HHAUBUIYaIbHBIX Brimonnenue
KOHTPOJBHBIX KOHTPOJBHON
pabor paboter Ne 1 "
Ipopaborka
JIEKIUH, U3y4eHUE Brmmonnenue
o OIIK-1.1,
3.2 KBanroBas onrtuka 1 40,4 | Teopermyeckoro KOHTPOJBHON OIK-1.2
Marepuarna, pabotsr Ne 1 '

IIOArOTOBKA K




BBITIOJIHCHUIO U

obOpaboTka
pe3yNIbTaToB
1a60paTOPHBIX
pa0or, penieHue
VHTUBHYaTbHBIX
KOHTPOJIBHBIX
pabor
Hroro no pazaeny 3 82,8
Hroro 3a cemectp 8 4 282,8 3K3aMEH
4. DNEeKTpUIECTBO U MarHETU3M
ITpopaboTka
JIEKIUN, H3ydeHHE
TEOPETHYECKOTO
Marepuana,
MTOJTOTOBKA K
4.1 DnekTpocTaTHuecKoe BBITIOJTHEHUIO U Brimonunenue OIK-1.1
ToJie B BaKyyMe U B 0,5 1 15 o0paboTka KOHTPOJIbHOM OIK- 1' 2’
BeIlleCTBE pe3yapTaToB paboter Ne 2 '
n1abopaTopHBIX
paor, pelieHue
WHAUBHUIYaTbHBIX
KOHTPOJBbHBIX
pabot
Brinonnenue u
IIpopaboTka 3aIuTa
JIEKIUH, U3y4eHUE Ja00paTOpHOit
TEOPETUYECKOTO pabotsr Ne24
MaTepuana, "Pacmupenue
HOJIrOTOBKA K npesena U3MEepeHNs
4.2 TlocTostHHBII 05 05 10 B[’m60 J'[I-(ISCHI/HO " amriepmeTpa u OIIK-1.1,
3JICKTPUUYECKHUIA TOK ' ! oopaboTka BOTIBTMETPA " OIIK-1.2
pe3yNIbTaToB HOCTOSTHHOT'O TOKa".
n1abopaTopHBIX Boinonaenue
pa0or, pelieHue KOHTPOJIBHOM
WHIMBUAYAJIBHBIX pabotbr Ne 2
KOHTPOJIBHBIX "DIIEKTPUUECTBO U
pabor MarHeTHusM.
Bonnosas ontuka"
ITpopaboTka
JIEKIUH, U3y4EeHUE
TEOPETHYECKOTO
MarepHaa,
ITOATOTOBKA K
4.3 MarauTHOe 1one B BRITOHCHMIO 1 BHHOHHeHH? OIIK-1.1,
0,5 0,5 16 obpabotka KOHTPOJILHOH
BaKyyMe U B BEIIIECTBE OIlK-1.2
pe3yabTaToB pabotsr Ne 2
71ab0opaTOPHBIX
pabor, pemeHue
VH/IUBHYaTbHBIX
KOHTPOJBHBIX
pabot
4.4 DaeKkTpoMarHuTHas 05 15 Ip op aborka BHHOHHSHHE OIIK-1.1,
B — , JIEKINH, H3ydeHUE KOHTPOJILHOH OIK-1.2
TEOPETHYECKOrO pabotsr Ne 2




Marepuana,
MIOATOTOBKA K
BBITIOTHEHHIO U
obpaboTka
pe3yIbTaToB
71ab0opaTOPHBIX
pabor, pemenne
MH/IMBU/yaIbHBIX
KOHTPOJIBHBIX
pabor

IIpopaboTka
JIEKIUH, U3y4eHue
TEOPETUIECKOTO
MaTepuara,
TOATOTOBKA K

IMOJATOTOBKA K
BBITIOJTHCHUIO U

4.5 DnexTpuyeckne BBITIOJTHEHUIO 1 Brmonnenune
. M OIIK-1.1,
KOJICOaHHUS ¥ TEPEMEHHBIH 2 0,5 0,5 20 o0paboTka KOHTPOJIBHOM OIK-1.2
TOK pe3ynbTaToB pabotsr Ne 2 '
11a00paToOPHBIX
pabor, pelieHue
WHIUBHIYaIbHBIX
KOHTPOJBHBIX
pabor
HWroro no pasaeny 2,5 2,5 76
5. KBanToBasi, aToMHas U sjiepHas
(usnka
IIpopaboTka
JIEKLIUN, H3ydeHHE
TEOPETHYECKOT0
Marepuana,
MOATOTOBKA K
BBITTOJTHEHUIO U BeInonHeHue
N OIIK-1.1,
5.1 KBaHnToBas MexaHuKa 0,4 0,5 30 obpaboTka KOHTPOJIbHON OIK-1.2
pe3yabTaToB pabotsr Ne 2 '
1a60paTOpHBIX
pabor, peuieHue
W HIUBUYaTbHBIX
KOHTPOJIBHBIX
pabor
IIpopaboTka
pop Brmonnenue n
JISKIIWH, N3ydeHHe
3aIuTa
TEOPETHYECKOrO .
2 nabopaTtopHOi
Marepuarna,
pabotsr 42
MTOJIrOTOBKA K "
Onpenencaue
BBITTOJTHEHHIO
KBAHTOBBIX YHCET OIlK-1.1,
5.2 ®uszuka aToma 0,4 0,5 30 obpaboTka
BO30Y)KJICHHOTO OIlK-1.2
pe3yabTaToB
COCTOSIHUSI aTOMa
7TabopaTOPHBIX "
Bojopona".
pabor, pemeHne
Brinonuenune
VH/IUBHYaIbHBIX M
KOHTPOJIbHOH
KOHTPOJBHBIX
pabotsr Ne 2
pabot
ITpopaboTka
JIEKIUH, U3ydeHue
L, M3y Brmonuaenne
TEOPETUYECKOTO o OIlK-1.1,
5.3 Snepuas ¢pusrka 0,5 0,5 30 KOHTPOJIbHOM
MaTepuarna, OIlK-1.2
paboTsr Ne 2




o0paboTka
pe3yJIbpTaToB
71a00paTOPHBIX
pabor, perieHue
WH/MBHUyalbHBIX
KOHTPOJIbHBIX
pabor

IIpopaboTka
JIEKIUH, U3y4eHUE
TEOPETUYECKOTO
MaTepuara,
IOATOTOBKA K

5.4 Ousnka 3meMeHTapHBIX BBITIOJTHEHUIO 1 Brmonaenne OINK-1.1
YaCTHUI] U COBPEMEHHAS 0,2 35,4 o0paboTka KOHTPOJIHOM OHK-ll 2’
(busnveckas KapTHHA MHpa pe3yNbTaToOB paboter Ne 2 '

1a00paToOpHBIX

pa0or, pelieHue

WHMBHUYaTbHBIX
KOHTPOJIBHBIX
pabor

Htoro no pasaeny 15 15 125,4
HToro 3a cemectp 4 4 201,4 320
Uroro no qucuuninuue 12 8 484,2 K3aMeH, 3a1eT €

OLICHKOM




5 O0pa3oBaTesibHbIEC TEXHOJIOTHH

[Ipu peanu3zanmu pa3nTuuHBIX BUJIOB yueOHOH paboThl Hanbosee 3 HeKTUBHBIE
pe3yIbTaThl OCBOCHHS JTUCIUIUTHHBI «DU3HKay AT TPaJAUIIMOHHBIE 00pa30BaTeIbHBIE
TEXHOJIOTUH, TEXHOJIOTUH MPOOIIEMHOTr0 00Y4YEHUS, HHTEPAKTUBHBIC TEXHOJIOTHH,
MH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIE 00Pa30BaTE/IbHbIE TEXHOJIOIHH.

1. TpaguumonHbIe 00pa30BaTENbHBIC TEXHOJIOTUN OPHEHTUPYIOTCS Ha OpraHU3aIHIo
00pa30BaTEILHOTO MpPOLIecca, MPEANOaraolyto NPsMYI0 TPAHCIISIUIO 3HAHUHN OT
MIPEToIaBaTellsl K CTYIEHTY (MMPEHMYIIECTBEHHO Ha OCHOBE OOBSICHUTEIIHHO-
WILTIOCTPATHBHBIX METOIOB 00y4eHus1). Y4eOHast e TeIbHOCTh CTYI€HTa HOCUT B TAKUX
YCIIOBUSAX, KaK MPaBUJIO, PEIIPOAYKTUBHBINA XapakTep.

®opMbl yueOHBIX 3aHATHI C UCIIOJIb30BAHUEM TPAJULIMOHHBIX TEXHOJIOTHIA:

WNudopmanronHas JeKuus - mocie 0BaTeIbHOE H3JI0KEHNE MaTepraa B
JUCLUIUIMHAPHOM JIOTHKE, OCYLECTBIIIEMOE IPEUMYIIIECTBEHHO BEpOAIbHBIMU CPEACTBAMU
(MOHOJIOT TIperno1aBaTes).

CemuHap — 6eceza mpernojiaBaTelis U CTYACHTOB, 00CYKACHHE 3apaHee
MOJITOTOBJICHHBIX COOOIIEHUH 110 Ka)KJOMY BOTIPOCY TITaHA 3aHSATHS C €IWHBIM JIJIST BCEX
NepevyHeM PeKOMEHIYEeMOM 00s13aTEIbHOMN U TOTIOTHUTEILHOU TUTEPaTypHI.

[TpakTuyeckoe 3aHATHE, MOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUH 1 HaBBIKOB
0 TIPE/IOKEHHOMY aJITOPUTMY.

JlaGopaTopHasi paboTa — opranusarus yueOHoil paboThl ¢ peanbHbBIMU
MaTepUaJIbHIMU ¥ HHPOPMALIMOHHBIMH 00BEKTaMH, SIKCIIEpUMEHTaNbHas paboTa ¢
aHaJIOTOBBIMH MOJIEJISIMU PEATbHBIX 00BEKTOB.

2. TexHonoruu NpodIEMHOT0 00yUeHHs — OpraHu3aIys 00pa3oBaTeIbHOrO Mpolecca,
KOTOpas MpeanosaracT moCTaHOBKY MPOOJIIEMHBIX BOIIPOCOB, CO3JaHHE yIeOHBIX
POOJIEMHBIX CUTYalUi 111 CTUMYJIMPOBAHHS aKTUBHOW TTO3HABATEIIbHON A€ TEIHHOCTH
CTY/IEHTOB.

@opMbl y4eOHBIX 3aHATHH C UCTIOIB30BAHHEM TEXHOJIOTHIA POOIEMHOTO 00ydeHUS:

[TpoGnemHas nekuus — U3JI0KEHUe MaTepuaa, Ipernoiaraiomee mNoCTaHOBKY
MPOOJIEMHBIX U TUCKYCCHOHHBIX BOIPOCOB, OCBEIICHUE PA3IMUHBIX HAYYHBIX MTOIX0JIOB,
aBTOPCKHE KOMMEHTApUH, CBSI3aHHBIE C PA3IMUYHBIMU MOAEISMHU UHTEPIIPETALIIH
M3y4aeMoro Marepuara.

[IpakTuyeckoe 3ausATHE B hOpME MPAKTUKYMa — OpraHU3aIus yueOHoi paboThl,
HampaBJICHHAs Ha pelIeHHe KOMIJICKCHON yueOHO-TI03HaBaTeIbHOM 3a/1auu, TpeOyroeil oT
CTY/ICHTA MPUMEHEHUS KaK HAyYHO-TCOPETUYCCKIX 3HAHHIA, TaK U IPAKTUICCKUX HABBIKOB.

3. IHTepaKTUBHBIE TEXHOJIOTHH — OpraHu3anus o0pa30BaTeIbHOTO MpoIiecca,
KOTOpas MpearosaracT akTHBHOE M HEIMHEHHOEe B3aUMOJIEHCTBUE BCEX YUACTHHUKOB,
JOCTIDKEHHE HA 3TOM OCHOBE IMYHOCTHO 3HAYMMOTO JIJIsl HUX 00pa30BaTEIbHOTO PEe3yNbTaTa.
Hapsiny co cneunanu3upoBaHHBIMU TEXHOJIOTMSAMHU TAKOTO PO/Ia MPUHIUIT HHTEPAKTUBHOCTH
MIPOCIICKUBACTCS B OOJIBIIMHCTBE COBPEMEHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH.
HHTEepakTHBHOCTH MOJPAa3yMEBAET CYOBEKT-CYyOBEKTHBIE OTHOIICHUS B X0/1€
00pa30BaTeNILHOTO Mpoliecca U, KaK CIeCTBUE, (OPMUPOBAHUE caMOpa3BUBarOLIeCs
HH()OPMALIMOHHO-PECYPCHOMN CPEJIBI.

DopMbl yUeOHBIX 3aHATHH C UCIIOIB30BAaHUEM CIEIIMATU3MPOBAHHBIX MHTEPAKTUBHBIX
TEXHOJIOT Ui

Jlexust «oOpaTHO CBA3M» — JIEKIUSA—TIPOBOKALINS (M3JI0KEHHE MaTepualia C 3apaHee
3aIJIaHUPOBAHHBIMU OIINOKaMM), JIEKLUA-0ece1a, JIeKIUsA-TUCKYCCHUs.

CeMuHap-IucKyccusl — KOJJIEKTHBHOE 00CYKICHHE KaKOTO-THO0 CIIOPHOTO BOTIPOCa,
po0JIeMbl, BBISIBIIEHUE MHEHUH B Ipymine (MeXIpyNIoBOM Juaor, TMCKycCus Kak Crop-
JTAAJIor).

4. NadopManimoHHO-KOMMYHHUKAIIHOHHBIE 00pa30BaTEeIbHBIE TEXHOIOTHU —
opraHu3anusi 00pa3zoBaTeIbHOrO Mpolecca, OCHOBaHHAs Ha MPUMEHEHUU
CTICIMATM3UPOBAHHBIX MPOTPAMMHBIX CPEJ] M TEXHUIECKHUX CPENICTB PAOOTHI C



uHpOopManuen.

®DopMbI yUeOHBIX 3aHATHHI C UCTIOJIb30BaHUEM WH(OPMAITMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTHH:

Jlekuus-pu3yanuzanus — U3J10KEHUE COAEPKAHUS COMPOBOKIACTCS IPE3CHTAIUEH
(memoHcTpanuei yueOHbIX MaTeprasoB, MPEICTABICHHBIX B PA3JIMUYHBIX 3HAKOBBIX
CUCTEeMaX, B T.4. WJUTFOCTPATUBHBIX, TpaQHUECKUX, ayIU0- U BHIeOMAaTepUasoB).

[TpakTrueckoe 3aHsTHE B (hOPME MPE3EHTAIIUN — MPECTABIICHNE PE3YJIbTATOB
MMPOEKTHON WJIM UCCIENOBATEIIBCKON AEATEIBHOCTH C UCIIOJIb30BAHUEM
CIICIIMATM3UPOBAHHBIX MPOIrPAMMHBIX Cpel.

6 YueOHO-MeTOAMYECKOE 0O0ecTeyeHHe CaMOCTOSITeIbHON padoThbl 00y4arouXcst

[IpencraBieHo B mpujiokeHuu 1.

7 OueHOYHBIE CPeICTBA /ISl IPOBEAEeHNs POMEKYTOUHOI aTTeCTAIUH
[IpencraBieHbl B IPUIOKEHUH 2.

8 YueOHO-MeTONMUYEeCKOEe 1 HH(POPMALIMOHHOE O0ecTeYeHHue TUCIHHUIIINHBI

a) OcHoBHas1 uTEpPaTypa:

1.CaBenbes, . B. Kypc obmieit puszuku : yaebHoe nmocodue : B 3 romax / U. B.
CagenbeB. — 16-¢ usn., crep. — Cankr-IletepOypr : Jlans, 2020 — Towm 1 : MexaHuka.
MonekynsapHas ¢puzuka — 2020. — 436 c. — ISBN 978-5-8114-5539-3. — Tekcr :
AeKTpOHHBIH // JlaHb : dnekTpoHHO-OnbInoTeunas cucrema. — URL:
https://e.lanbook.com/book/142380 (nata obpamienus: 19.04.2023). — Pexxum noctymna: s
aBTOPU3. MIOJIH30BATEIICH.

2. Casenbes, U. B. Kypc o6mieli ¢pusuku. B 3 1. Tom 2. DIeKTpUIECTBO U MAaTHETU3M.
Bonnsl. Ontuka : yueOHoe nmocodue s By3os / . B. CasenbeB. — 16-e uzn., crep. —
Cankr-IletepOypr : Jlans, 2022. — 500 c. — ISBN 978-5-8114-8926-8. — Tekcr :
AJIeKTpOHHBIH // JlaHb : 3NeKTpoHHO-O0nbMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/185339 (nara obpamenus: 19.04.2023). — Pexxum goctyna: ajist
aBTOPH3. TI0JIb30BATEIICH.

3. Cageunbes, U. B. Kypc o6mieit pusuku. B 3-x 1. Tom 3. KBaHnTOBas onrtuka.
Atomuas usuka. duzuka TBepa0TO Tema. GU3KMKa aTOMHOTO SIIpa U JIEMEHTAPHBIX
gactunl / W. B. CaenbeB. — 14-e u3., crep. — Cankrt-IletepOypr : Jlans, 2023. — 320 c.
— ISBN 978-5-507-47045-7. — Texkct : anekTpoHHbIH // JIlaHb : 37IeKTpOHHO-OMOIHOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/322505 (nara obparmienns: 19.04.2023). —
PexxuM noctyma: 1uis aBTOpU3. MOJIb30BATEICH.

0) JlonoJHUTeIbHAS JIUTEPATYypa:

1. demunuenko, B. U. ®usnka : yueOnuk / B.W. Jlemunuenko, U.B. Jlemumaerko. —
6-¢ u31., nepepad. u gon. — Mocksa : UHOPA-M, 2023. — 581 c. + Jlon. matepuaibl
[DnmexkTpoHHEIH pecypc]. — (Bricmee o6pa3oBanme: bakamaBpuar). - ISBN 978-5-16-010079
-1. - Tekcr : anexTponnsiid. - URL: https://znanium.com/catalog/product/1913243 (nara
obpamenust: 19.04.2023). — Pexxum goctyma: 1mo moJmcKe.

B) MeToanueckne ykazaHus:
1.  Mexanuka. [Tocobue 1o MoAroToBKe U BBHITOJTHEHHIO J1a0OPATOPHBIX PadoT :
yuebHoe mocodue [ By30B] / MarHuroropckuii roc. Texundeckuit yH-T uM. ['. U. Hocoga.



- Maraurtoropck : MI'TY um. I'. K. Hocosa, 2021. - 1 CD-ROM. - 3arn. ¢ tuTyn. skpaHa. -
URL.: https://host.megaprolib.net/MP0109/Download/MObject/2968. - ISBN 978-5-9967-
2124-5. - TekcT : 2IeKTPOHHBIH.

2. Koukun 0. II. MonekynsapHas pu3nka 1 TepMOJUHAMUKA: TTOCOOUE 110
MOJITOTOBKE Y BBIMOJTHCHHIO JTAOOPATOPHBIX padoT : yaeOHoe mocobue [mst By3oB] / FO. T1.
Koukun, U. FO. borauesa ; Maruutoropckuit roc. tTexuuueckuit yu-T um. I'. 1. Hocoga. -
Maruuroropck : MI'TY um. I'. M. Hocosa, 2022. - 1 CD-ROM. - 3aru. ¢ TUTYIL. 3KpaHa. -
URL.: https://host.megaprolib.net/MP0109/Download/MObject/20101. - ISBN 978-5-9967-
2518-2. - TekcT : 2NEeKTPOHHBIH.

3. Beuepkun M. B. DnekTpocTaTka U MOCTOSHHBIN TOK : mpakTukyM / M. B.
Beuepkun, O. B. Kpusko, E. B. Makapuesa ; MI'TY, Un-T sHepreTuku u aBTomMaTuku, Kad.
¢busuku. - Marauroropck : MI'TY, 2012. - 1 snekrpon. ont. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/580. - TekcT : 3eKTPOHHBIH.

4. Beuepkun M. B. llenu moCTOSTHHOTO TOKa: MPAaKTUKYM 10 (hu3HKe : yaeOHOE
nocobue [ By30B] / M. B. Beuepkun, O. B. Kpusko ; MarHUTOropckuii roc. TeXHU4ECKUN
yH-T uM. I". Y. HocoBa. - Marautoropck : MI'TY um. I'. W1. Hocoga, 2022. - 1 CD-ROM. -
3ari. ¢ TuTyn. 9kpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/3193. - ISBN 978-5-9967-2300-3. -
TexcrT : 2JEKTPOHHBIH.

5. Casuenko 1O. U. Tlepemennsii Tok : mabopatopuslii mpaktukyMm / HO. U.
Casuenko, O. H. Boctpoknyrosa, H. 1. Mumenesa ; }O. 1. Casuenko, O. H.
BoctpoknytoBa, H. U.Mumenesa ; MI'TY. - Marautoropck : MI'TY, 2018. - 1 a5ekTpoH.
ont. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2081. - ISBN 978-5-9967-1151-2. -
TeKcCT : DIEeKTPOHHBIH.

6. ®u3uKa TBEPIOTO Tella, aTOMa M aTOMHOTO sIpa : yueOHOoe ocodue |11 By30B] /
C. A. byrakos, JI. M. lonrymus, M. A. JIucosckas, B. B. MaBpunckuii ; Marauroropckuit
roc. rexuudeckuid yH-T uM. I'. 1. HocoBa. - MaruuTtoropck : MI'TY nm. I'. 1. Hocoga, 2019.
-1 CD-ROM. - 3arn. ¢ Tutyn. skpana. - Conepx.: JlJabopatopusie padotsl. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2393. - ISBN 978-5-9967-1531-2. -
TeKCT : 3JEKTPOHHBIN.

7. Koukun 0. I1. CoopHuk 3ana4 no ¢usuke : npaktukyM / 0. I1. Koukun, U. 1O.
borauesa ; MI'TY. - Maruuroropck : MI'TY, 2018. - 1 anextpon. ont. quck (CD-ROM). -
URL: https://host.megaprolib.net/MP0109/Download/MObject/2122. - ISBN 978-5-9967-
1162-8. - TekcT : DIEKTPOHHBI.

r) [Iporpammuoe obecneuenue u UnTepHer-pecypceni:

IIporpammHoe odecnievyenune

HanmenoBanue N
o Ne norosopa Cpoxk neficTBUS JTULIEH3UN

Adobe Design

Premium CS5.5 |K-615-11 ot 12.12.2011 OeccpouHo
Academic Edition

7Zip cB0OOHO pactpocTpansemoe [10 OeccpouHo

Adobe Reader cB00O1HO pacmpocTpansemoe [10 0eccpodyHO

}Iilpr g;ip Mozilla cB0OOIHO pacnpocTpansemoe 110 O6eccpoyHO
bpaysep Yandex |cBobGoaHO pactipoctpansemoe [10 OeccpoyHo

FAR Manager cB0OOIHO pacnpocTpansemoe 110 OeccpoyHo




IIpodeccnonanbubie 6a3b1 JAHHBIX M HH(POPMALMOHHbIE CIIPABOYHBIEC CHCTEMbI

Hassanue xypca CchlIKa
DnektpoHHbIe pecypcsl ondmuotek MI'TY um. .. https://host.megaprolib.net/M
Hocosa P0109/Web
HarmonanpsHas nHQOpMAIIMOHHO-aHATUTHYECKAS URL:
cucreMa — Poccuiickuii nuekc Hayqnoro nutupoBanus | https://elibrary.ru/project_risc.
(PUHIY) asp

9 MarepuajibHO-TeXHHYECKOe o0ecreyeHne TUCUMIIMHBI (MOXYJIs1)

MaTCpI/IaHBHO'TeXHI/I‘ICCKOC oOecreueHue JUCHHUITIIIMHBI BKIIIOYACT:




9 MarepHuanbHO-TEXHUYECKOE 00eCTieYeHUE JUCHUIUIMHBI (MOYIs)
MarepuanbHO-TeXHUYECKOE 00ecTIeYeHHe TUCIUIIIMHbBI BKIIOYAET:

Y4eOHble ayIUTOPHUH [T IPOBEACHUS 3aHATUHN JIGKIIMOHHOTO TUIIA

OcHaleHne ayquTopuu:

MynbTuMeANIHbBIE CPECTBA XPaHEHUS, IEPEauM U IPEICTAaBICHNUS HH)OPMALIHH.

VYyeOHas ayauTopus A IpoBeeHUs 1abopaTopHBIX padot: JlabopaTopus
«MexaHUKH, MOJIEKYJISIPHOM (PU3UKHU ¥ TEPMOTUHAMUKH

OcHallleHre ayIuTOPUH:

JlabopaTopHble YCTaHOBKH, U3MEPUTENbHbBIE TPUOOPHI ISl IPOBEICHUS
ab0paTOPHBIX padoOT:

1. bannuctuyeckre MasiTHUKH.

2. Mastauk O6epoexa.

3. ®u3nuecKuil MasiTHUK.

4. Jlocka I'anpTOHA.

5. JJabopaTopHas ycTaHOBKa IS UCCIICAOBAHHS PACTIPEICTICHHS TEPMOIIEKTPOHOB 10
MOJYJIO UX CKOPOCTH.

6. JTabopaTopHasi ycTaHOBKA JJIsl OTIpeiesIeHus Toka3aTenel aanadaThl Y METOJI0M
Knemana u /le3opma.

7. JlaGopaTopHasi yCTaHOBKA JJIsi IPOBEPKHU 3aKOHA BO3PACTAHUS YHTPOIIHH B
nporecce nuddy3uu ra30B HA MOJIEIIN MTEPEMEITUBAHUS IIAPOB.

8.JIabopaTopHasi yCTaHOBKA JIJIsl IPOBEPKHU 3aKOHOB BO3PACTaHUS YJHTPOIIUU B
mpolecce Termoo0MeHa.

9.YcranoBka 1abopatopHast Ui H3y4eHHsI 3aBHCUMOCTH CKOPOCTH 3BYKa OT
temneparypsl "MP-C3-M"

10. YcranoBka nmabopaTopHast Il KCCJIEI0BaHMSI TETUIOEMKOCTH TBep10TO Tena "M D
-TET-M".

11. YcranoBka nabopaTopHas Jisl ONpeIeIeHUs] YHUBEPCAIBHON Ta30BOM
noctostHHOM "M®-OI'TI-M".

12.Cten n1abopaTopHbIil ra30BbIE MPOLIECCHI.

13. MeputenbHbI HHCTPYMEHT.

VYueOHast ayquTopus 1J1s IpoBeeHust 1abopaTopHbIX pabot: JlabopaTopus
«DIEeKTPUIECTBA U ONTUKI

OcHailieHre ayIuTOPUH:

JlaGopaTopHbIe YCTaHOBKH, U3MEPUTENIbHBIE IPUOOPHI IS TPOBEICHHUS
mabopaTOPHBIX padoOT:

1.JIaGopaTopHasi yCTaHOBKA JJIs1 HCCIIEIOBAHMUS AJIEKTPOCTATUYECKOTO TIOJIS C
MTOMOIIBIO OJTMHAPHOTO 30H/A.

2. YcTaHOBKa JUIS OTYHTHPOBAHUS MUJUIHAMIIEPMETPA.

3. YcranoBka 1abopaTopHas AJis ONpeiesIeHUs HHAYKTUBHOCTH COJICHOUIA U
MarHUTHON MPOHHUIIAEMOCTH.

4. YcranoBka 1abopatopHast Ui U3y4eHHs Pe30HaHCa HANPSHKCHUN U OTIpEIeTICHUS
MHTYKTUBHOCTH

5. JlJabopaTopHas yCTaHOBKa JUIsl M3YYE€HHS JJIMHBI CBETOBOM BOJIHBI M XapaKTEPUCTHUK
IU(PPaKIUOHHON PELIETKH.

6. JlabopaTopHasi ycTaHOBKA JIJIsl OTIpECNICHUS painyca KPUBU3HBI IUH3bI U JUTUHbI
CBETOBOM BOJIHBI C IIOMONIBIO Kojen HpioToHa.

7. JlabopaTopHasi ycTaHOBKA JJIsl OTIpEieNICHUs] KOHIICHTPAI[MH PaCTBOPOB caxapa u
ITOCTOSTHHOM BpAILlCHUS.

8. ICTOYHHMKY MUTaHUS TOCTOSTHHOTO TOKA.

9. Marasun emkocteit Time Electronics 1071.

10. Marasun emkoctu P-513.



11. Marasun unnykruaocteid Time Electronics 1053.
12. Mara3uHnsl conpoTuBieHuit P-33.

9. Marasun emkocteit Time Electronics 1071.

10. Marasun emkoctu P-513.

11. Mara3un uaaykruBaocteit Time Electronics 1053.
12. Mara3ussl conpotuBienuit P-33.

13. MynberumMetpsl 1iudposeie MAS-838.

14. Mynstumerpst APPA 106,203,205.

15. Ocumnorpag npyxkananbublii GOS-620 FG.

16. Tonspumerp CM.

17.MepuTenbHbIil HHCTPYMEHT.

VYueOHas aynmutopusi i IpoBeAeHUs 1abopaTopHbIX padbot: JlabopaTopus «AToma,
TBEPJIOTO TeJa, sApar»

OcHalieHue ayTuTOpHH:

JlaGopaTopHbIE YCTaHOBKH, U3MEPUTEIILHBIC IPUOOPHI sl TPOBEICHHUS
1a00paTOPHBIX PadOT:

1.JTaboparopnas yctanoBka s "M3ydenus BHentHero Gporoaddexra'.

2. YcraHOBKa JUIS U3Y4EHHS CIIEKTpa aToMa BOAOPOA U ONIPEEIICHHS TOCTOSTHHOM
PunOepra.

3. YcraHoBKa 1abopaTopHast sl ONpeIeSIeHHs MTOTEHIINAaa BO30YKISHU ra3a.

4. YcraHOBKa JUIsl ONpeieNICHHs JUIMHBI IPpo0Oera 4acTull B BO3IyXe.

5. Usmepur.ckopocTu cuera YM2-2.

6. Monoxpomaropst MYM-1.

7. Mynstumetpsl APPA 205, 207.

8. Ocmmmiorpad nByxkanansHb GOS-620 FG.

9. MepurenbHblii THCTPYMEHT.

VYueOHble ayTUTOPUHU AJIS IPOBEIEHUS IPAKTUUECKUX 3aHATHH, TPYIIOBBIX U
VMHJVBHIYQJIbHBIX KOHCYJIBTALMM, TEKYILEr0 KOHTPOJIA U IPOMEKYTOUHON aTTECTALIUH

OcHaleHue ayquTopuu:

WNHuTepakTuBHAs 1OCKA, IPOEKTOD;

MynbTUME AUIHBIA IPOEKTOP, DKPaH.

VYueOHbIe ayTUTOPUH IS BBIIOJIHEHHS KYPCOBOTO MPOCKTUPOBAHUS, TOMEIICHHS TSI
CaMOCTOSITENIbHON pabOTHI.

OcHalleHue ayJiuTOpUH:

Iepconanbubie KOMIbIOTEPHI ¢ TakeTrom MS Office, ¢ Beixomom B MHTEpHET U ¢
JOCTYIIOM B 3JICKTPOHHYIO HH(OPMALMOHHO-00pa30BaTENbHYIO CPEy YHUBEPCHUTETA.

[Tomemenue aiis xpaHeHUs: ¥ TPOPHIAKTHYIECKOTO OOCTY)KUBaHHS Y4eOHOTO
o0opynoBaHus

OcHaleHne ayJuTopun:

Cremnaxu, cel(bl U1 XpaHeHUs1 yaeOHOro 000pyI0BaHus. IHCTpyMEHTHI 115t
peMOHTa 000pyI0BAHUS.



Ipunoxkenne 1

Y4eOHO-MeTOAMYECKOE 0O0ecTeYeHHe CAMOCTOATEIbLHO padoThl 00y YA IIUXCS

Ilo JAUCIHITIIIMHC «Du3uKa» npeayCcMoOTpCHa ayauTopHad )51 BHCAYAUTOpPHAA
CaMOCTOATCIIbHAA pa60Ta o6yqa}oumxc>1.

AyIuTOopHas caMOCTOATeNbHAsE paboTa CTYACHTOB MPEAIOaraeT peluieHne KOHTPOIbHBIX
3a/1a4 Ha IPAKTUYECKUX 3aHATHUAX.

Ilpumepnvle sapuanmsl KOHMPOALHLIX PAdOM:

Koumponsnas paboma Ne 1 «Mexanuka. Monexkynapuasa gpuzuka u mepmoouHamuKka

1. Touka nBuxercs B ockoct XOY mo 3akony: X = 2sin ot, y = 2(1 + cos wt).
Haiiti myTh, PONACHHBII TEIOM 32 2 ¢, YTOJ MEXIY BEKTOpaMU CKOPOCTH V U YCKOPECHHUS a U
TpaekToputo aBmxkeHus y = f (X).

2. [ITap ckaTeiBaeTCAd 1O HAKJIOHHOM IUIOCKOCTH € yrjioM HakioHa 60°. Kakyro
CKOPOCTh OyZIeT UMETh LIEHTP Il1apa OTHOCUTEIbHO HAKJIOHHOM IUIOCKOCTH 4Yepe3 2 C, €ClIu €ro
HayvajbHas CKOPOCTh ObLIA paBHA HYJIIO?

3. Teno maccoir M = 1 kr, neTsiee co CKOPoCcThio V = 4 M/c, pacmamaercs Ha J1Ba
OCKOJIKa, Macca OAHOro M3 KOoTopelx M = 0,6 kr. CKOpOCTb 3TOT0 OCKOJIKA NEPIEHIUKYIIpHA
HayvaJbHOM CKOPOCTH TeJia ¥ paBHa U; = 5 M/c. UeMy paBeH MOJlyJIb CKOPOCTH BTOPOTO OCKOJIKa?

4. ToHkMI OTHOPOAHBIN cTepkKeHb JUIMHOM L = 48 cM MOXKeT BpamaThCsi BOKPYT
TOPU30HTAILHOW OCH, MPOXOSIIECH Ha paccTosHUM 1/3 ero JIMHBI OT OJHOTO M3 €ro KOHIIOB.
Onpenenutsb nepuoa T ManbIX KojaeOaHUN CTEPIKHS.

5. ["a3000pa3HbIii BOAOPOI, HAXOAUBIIUIHCS MTpH Temneparype t = 2 °C u qaBneHuu p
= 10° ITa B 3aKpeIToM cocyie o6béMoM V = 5 11, oxmagmmu Ha AT = 55 K. Haiitn npupamienue
BHYTPEHHEH SHEPrUM ra3a U KOJIMIECTBO OTJAHHOTO MM TEILIA.

6. Maccy m = 6,6 T BoJiopo/ia pacimpuin n3zodapudecku ot 00séMa Vi 10 006EMa
V; = 2V;. Haiitu u3menenue AS sHTpoONUU NpyU paclIupEeHUN.

Koumponwvnan paooma Ne 2 «Inekmpuuecmeo u maznemusm. Boanoeas onmuka»

1. Ha nByx OeckOHEYHBIX MapajuIeNIbHBIX IJIOCKOCTSIX PaBHOMEPHO paclpe/leeHBI
3apsi/ibl C TOBEPXHOCTHBIMU IJIOTHOCTAMHU G1 U Go. ONpeieNuTh HAIPSKEHHOCTD 3JIEKTPUYECKOTO
MOJIs: MEXKAY TUIOCKOCTSAMHM; BHE muiockocTel. [TocTpouTh rpaduk M3MeHEHUs HANPs>KEHHOCTH
MOJIsSE BJOJb JIMHWY, MEPICHAUKYISIPHON rmiuacTuHaM. [lpuHsats 61 = —20, 62 = G, tae o = 80
HK/M2.

2. JBa ucrounuka c 3.1.c. €1= 6,5 B u 2= 3,9 B 1 0AMHAKOBBIMU BHYTPECHHUMH
conpotuBieHussMu 1o 2,0 OM coelMHEHbl MapajljIebHO W MOJKIIOYEHbl KO BHELIHEW Lenu
conpotuBieHuem 9,0 Om. OnpeaennuTs TOKUA B JIEMEHTAX U BO BHEIIHEHN LEIIH.

3. PaccrosiHue Mexy IByMsi JUIMHHBIMU NapajuieabHbIMU nipoBogaMu d = 5 cwm. Tlo
IIPOBOJIaM B OJTHOM HAIPaBJICHUHU TEKYT oArHaKoBbIe TOKH | = 30 A xaxpiii. Haiiti unnykimro B
MarHUTHOT'O TOJISI B TOYKE, HaXOJAIIEIcsl Ha pacCTOSTHUM 1 = 4 CM OT OAHOTO U I = 3 CM OT
JApYyroro npoBoja.

4, Onpenenuth 4YacTOTy BpalllEHUA MPSAMOYTrOJIBHOW pPaMKH, Bpallarouleics B
OJIHOPOJIHOM MarHMTHOM MOJI€, MarHUTHas MHAYKIMs Kotoporo B = 0,5 Tn, ecnu ammiutyna



HaBegeHHOU B pamke DJIC gmax = 10 B. IImomans pamku S =200 CMZ, a yucyo BuTkoB N = 20. Ocsp
BpaIllCHUs NEPIICHIUKYIIPHA BEKTOPY MArHUTHON MHIYKIIUH.

S. Ha crexnsnnbiil kv (N = 1,5) nagaer HopMaabHO MOHOXPOMATHYECKUI CBET C
unHOW BoJHBI A = 582 HM. [lpenomustonuii yron xnunHa pasen 20 . Kakoe yucio TeMHBIX
UHTEPPEPEHUOHHBIX [10JIOC IPUXOAUTCS HA €UHUILY AJIUHBI?

6. JIBa HUKOJISI PACIIOJIOKEHBI TaK, YTO YroJI MEXKAY WX TJIABHBIMH TUIOCKOCTSIMH
cocraBisieT ¢ = 60°. Bo CKOJNIBKO pa3 YMEHBIIUTCS HHTEHCUBHOCTh €CTECTBEHHOTO cBeTa [y mpu
IPOXOKIACHHUHU Yepe3 00a Hukoisl. KoadduimenT moromienns ceTa B Kaxaom Hukoie K = 0,05.

Konumponvnaa paooma Ne 3 «Keanmoeasn, amomnan u adepnas pusuxka»

1. Temneparypa BHYTpeHHEH TIOBEPXHOCTH MY(EIbHON IMeYu TpU OTKPHITOM
OTBepCTUM TuIomaabo 30 cm? paBHa 1300 K. Cuuras, 4T0 OTBEpPCTHE MEYM M3Iy4aeT Kak
a0COJIIOTHO 4YEPHOE TEeNO, OMpPENeNuTh, Kakas YacTh MOIIHOCTH H3JIYyYEHUS PACCEUBACTCS
CTEHKaMH TI€YH, €CITH oTpedsieMast € MOIIHOCTh cocTaBisieT 1,5 kBT.

2. Ha noBepXHOCTS, miomas kotopoii S = 0,01 M? exemunyTHO nagaer E = 63 [ix
CBETOBOI JHEPruu (B HANpaBICHUHM, NEPIEHIUKYISIPHOM IOBEPXHOCTH). BrIunciuTh cBeTOBOE
JAaBJICHWE Ha 3Ty IOBEPXHOCTh, €CJIM OHA: a) TMOJHOCTHIO OTpa)kaeT CBET; O) MOJHOCTHIO
MOTJIOMIAET CBET.

3. @DOTOH ¢ JUIMHOW BOJHBI A1 = 4,3 IIM paccesics Ha CBOOOJHOM 3JIEKTPOHE. YTOJ
paccessHust coctaBuil /2. OnpenenuTb DSHEPIHI0 PACCESIHHOTO (OTOHA W SHEPruio,
NPUXOASIIYIOCS Ha 3JIEKTPOH OTJauu.

4. OueHuTp C TMOMOIIBIO COOTHOLIEHUS HEONPEIENIEHHOCTEN MHUHUMAJbHYIO
. -10
KHHETHYECKYIO YHEPTHIO AJIEKTPOHA, IBIKYIIETOCs B 001acTH, pa3mep kotopor L =107 m.

5. OnpesienuTh TIEPHO MOIYPAcHaga BUCMYTa ‘s Bi, €CIIM H3BECTHO, YTO BHCMYT
y 15
Maccoif m =1 r BeiopacsiBaeT N =4,6-107 B-uactug3at=1 c.

6. Kaxyro HaHMEHBIITYI0 YHEPTHIO HYXKHO 3aTPATHTh, YTOOBI pa3IesiuTh AApo ,He Ha
JIBE€ OJMHAKOBBIE YaCTH.

IlepeueHnb J1adopaTOpHbIX padoT:
1 cemecTp

1. JI. p. Ne 1 «IIpuMeHeHNE 3aKOHOB COXpaHEHUs JJIS ONpPENETIeHUs CKOPOCTU TOJIeTa
MyJIN»

2. JI. p. Ne 14 «Ormipenienenue nokasarens aanadarsl Yy metogom Kiemana u Jlesopmar
2 cemecTp

1. J. p. Ne 23 «Pacmmpenue mnpenena HU3MEPEHHs aMmIrepMerpa M BOJBTMETpa
HOCTOSIHHOTO TOKa»

2. JI. p. Ne 34 «OnpeneneHrie ATMHBI CBETOBOM BOJIHBI M XapaKTEPUCTHK TUPPAKIIMOHHOM
peIeTKN

3 cemecTp

1. JI. p. Ne 36 «M3yuenue 3akoHOMepHOCTEH hoTodIPdekTar

2. JI. p. Ne 42 «OrmipepenieHue TJIABHBIX KBAHTOBBIX YHCEN BO30YXKICHHBIX COCTOSHUUN
aToMa BOJIOPOJa»

3. JI. p. Ne 53 «Omnpenenenne MakCUMaJIbHOW SHEPru [-4acTHIl ¥ HUICHTU(DUKALUSL
pPaZIMOaKTUBHBIX MIPETapaToB)



Hepeqem, TEOPETUIECCKUX BOIMPOCOB 151 l'lpOpﬂﬁOTKl/l JICKIIMOHHOI'0 MaTepuajga u
CaMOCTOSAATEC/IbHOI0 U3YYCHMS

1 cemecTp
Kunemamuka u Ounamuka nocmynamenbHo20 U 6pauiameibHo20 O6UICEHUA

1. Tlonatue paauyc-BeKTOpa, CKOPOCTH U YCKOPEHUsI MaTepuanbHON Touku. CpenHue u
MI'HOBEHHBIEC BEJINYHHBI.

2. Ilpsimast u oOpaTHas 3a/aud MeXaHuKd. Ponb HadanmpHBIX ycnmoBwid. [lepememienue u
MPONJCHHBIN MYTh.

3. JIBmXeHue Mo OKPY>KHOCTH. YTOJI TOBOPOTA, YIIIOBAasi CKOPOCTh U YIIIOBOE YCKOPEHHUE.
CBs13b YIVIOBBIX U JUHEHHBIX BEJIMYUH.

4. KpuBosinHeiiHoe ABMkeHUE. TaHreHIUalIbHOE U HOpMalibHOE yckopeHue. llomHoe
YCKOpEHHE. YTOJI MEXKIY CKOPOCTBIO U YCKOPEHHUEM.

5. Mnepunansuble cucteMbl orcuera. IlpuHnun otHocutenbHocTH ['anmunes. [lepseiii
3akoH HeroTona.

6. IlonsiTue cumbl, Maccel W ummynbca. [Ipunnun cynepro3unmu. OCHOBHOM 3aKOH
JUHAMHKU TIOCTYNATeIbHOIO ABMKEeHHA. Tpernii 3akoH HproToHa.

7. MOMEHT MMIlybCa U MOMEHT CHJIbI OTHOCHTEIBHO TOYKH. OCHOBHOE YypaBHEHUE
JUHAMHKHU BPALLATEIBHOTO ABH)KEHUS.

8. BpamieHue BOKpYr HEMOABIKHOW ocH. MOMEHT MHEpUMH TBEpAoro Tema. Teopema
[IITeitnepa.

9. AHanorus XapakTEepUCTHK ¢ YpPaBHEHMH TIOCTYNATEIbHOIO M BpAIaTEIEHOTO
JBUKCHHUS.

3akxonut COXpAHeHUs 6 Meéxanuke

1. Murerpansl aBmxeHust. CBA3b 3aKOHOB COXPAaHEHHs C CHMMETPHUSIMH NPOCTPAHCTBA U
BPEMEHH.

2. 3aMKHyTas cucTeMa. 3aKOH COXpaHEHMs MOJTHOI0 UMITYJIbCa CUCTEMBI TEJ.

3. 3aKOH COXpaHEHWsS IIOJIHOTO MOMEHTa WMITyJbCa CHUCTeMBl Tel. J[BHKeHue B
LEHTPaJIbHOM IIOJIE.

4. Pabora u momHocTh. KuHeTndeckass 3Heprusi MoCTymaTeIbHOTO W BPAIATEIbHOTO
JBHYKCHUS.

5. KoncepBaruBHble M JuccUNaTUBHblE cuibl. PaboTa  KOHCEpBaTHBHBIX U
JUCCUIIATUBHBIX CHUIL.

6. IloTeHnmanbpHas YHEPTUS. 3aKOH COXPaHEHHS MTOJTHOW MEXaHMUECKOW YHEPTUH.

7. CBa3p MeXIy CHIOW M NOTEHIHMaTbHOW »sHeprueil. J[Ba cmocoba onucaHus
B3aUMOJEHUCTBHS.

8. Coynapenue qByX Tel. YIPYyruil U HEYnpyrui yaap.

Mexanuueckue koneoanusn

YpaBHEHHE FapMOHUYECKHUX KOJIEOAHUH 1 ero peleHHe.
XapaKTepuCTUKH KOJIeOaHM (aMIUTUTY/1a, YacTOTa, HadaJIbHasl (a3a).
MaremaTnueckuii 1 GU3NYECKUNA MasiTHUKU.
CrnoxeHre rapMOHUYECKUX KOJIeOaHH OJHOTO HaNpaBieHUs. buenus.
CrnoxeHune nepneHIuKyIsIpHbIX KojeOanuil. uryps Jluccaxy.
VYpaBHEeHHE 3aTyXaloIKX KoieOaHUH 1 ero peleHue.
XapaKTepUCTUKN 3aTyXaloOUIMX KojeOaHWH (BpeMs pellakCaluH, JiorapuMuyeckuit
JEKPEMEHT, JOOPOTHOCTB).
8. DHeprusi rapMOHUYECKHX M 3aTyXarOIIUX KOJIeOaHHA.
9. BrinyxneHHble kojiebanus. Pe3oHaHc.

Nooak~owhE



Ynpyzue ¢onnut

1. Tlonepeunsie U TPOAOTIbHBIE BOJHBI. XapaKTEPUCTUKU OEryIiel ynpyroi BOJIHBI.

2. CKopoCTb pacipoCTpaHEHHs YIPYTUX BOJH.

3. Kimaccudukarus BoiaH no (GopMe BOIHOBOH moBepxHOCTH. [Imockas, cheprueckas u
LWIMHPUYECKasl BOJIHA.

4. BomHOBOE ypaBHEHHE. YpaBHEHHE Jy4a, ypaBHEHHE IUJIOCKOW BOJIHBI, BOJHOBOE
ypaBHEHHE B 00I1IEeM BHUJIE

5. Hanoxxenne ympyrux BosiH. CTOsiuast BOJHA U €€ OCOOEHHOCTH.

6. Konebanue HaTSHYTON CTPYHBI.

Knaccuueckana cmamucmuka

1. Makpocucrema. CTaTUCTHUECKMH M TEPMOJMHAMUYECKUI MOJAXOABl K OIUCAHUIO
MaKpOCHCTEM.

2. JluckpeTHbIil Habop BeanuuH. [IoHATHE BEPOATHOCTH U CPEIHEN BETUYHHBI.

3. HenpepsiBHblit HaO0p BeauunH. OYHKITUS paclpeeieHUs CIydaifHON BETUYNHBI U €€
cBOMcTBa ((PU3MUECKUN CMBICI, pacueT BEPOSTHOCTEH, yCIOBHE HOPMHPOBKH, pacdeT CPEeIHUX
BEJTUYMH).

4. Pacnpenenenue MoJIeKyI 1O MPOeKIusM ckopocTeit. Pactipenenenue ["aycca.

5. Pacnpenenenue mosnexyn no Moayinto ckopoctu. Pacnpenenenne Makcena.

6. HaubGomnee BeposiTHAs, CpEIHSS M CPSTHEKBAIPATUIHAS CKOPOCTH.

7. Pacnpenenenue MoOIEKyNl HACAIBHOTO Ta3a IO BBICOTE B TMOJIE TSXKECTH 3EMIIH.
Pacripenenenmne bonsimana. bapomerpudeckas popmysna.

MKT u nepeoe nauano mepmoounamuxu

1. Mogens uneansHoro rasa. Jlasnenue u remmepatypa ¢ Touku 3penus MKT. YpaBaenue
COCTOSIHMS MICAJIBHOTO Ta3a.

2. TlonsTtue creneHeii cBOOOBI MOJIEKYIBI. TeopeMa 0 paBHOpaCIpeISIICHUN SHEPTHH T10
CTETICHSIM CBOOO/IBI.
BHyTpeHHss dHEprUs KaK PYHKIUS COCTOSIHUS CUCTEMBI.
Pabora kak ¢pyHkuus npoiecca.
[lepBoe Ha4asI0 TEPMOANHAMHUKH.
N3oTepMuyeckuit, H30XOpUIECKUI 1 N300apUUECKUN TTPOIECCHI.
Anmabatudeckuii iporecc. YpaBuenue [lyaccona. [lomutponuueckue mporeccol.

8. Tlonsatue TemmoemkocTu. MossipHasi U yIelbHas TEIUIOEMKOCTH. TeIrIoeMKOCTh MpU
H30IPOLECCaX.

No ok ow

Bmopoe nauano mepmoounamuku. Iumponusn

1. Hanpasnenne mpomeccoB. Cratuctudeckuii  Bec  MakpococtosiHusa.  CyTh
HEoOpaTUMOCTH.

2. Bropoe nauano repmogunamuku. ®opmynuporku Knaysuyca u KenpBuna.

3. DHTpomus cUCTeMBI U ee cBoiicTBa. Teopema HepHcTa.

4. VI3ameHeHHe SHTPOIUU B TEILIOBBIX MpOIleccax.

5. OcHOBHOE ypaBHEHHE TEPMOAMHAMHUKH. TepMOIUHAMUYECKHIE TOTCHIIUATIBL.

6. [ukmuueckwmii mporecc. KoadumumeHT none3Horo qeiCcTBUS TEIUIOBON MaIlIMHBI.

7. Iuxn Kapno. Teopema Kapno. Tepmoannamuueckas mkasia TeMIeparyp.

8. Craructuueckuii cmbich dHTpornuu. @opmyina boiasiMana.
2

cemecTp
Ddnekmpocmamuueckoe noie

1. Cunsbl B npupoae. Posb 31€KTpOMarHuTHOro B3auMO/IEUCTBUS.



2. DIeKTpoCTaTUYeCcKoe moiie. DIeKTprudeckuii 3apsa. CBONCTBA AIEKTPUUYECKOTO 3apsa.
3akoH Kyiona.

3. HampsKeHHOCTb 2JIEKTPOCTATHIECKOTO MOJIS.

4, TlpuHIun CyNeprno3uldd DJIEKTPOCTATUYECKUX TOJEH I  JUCKPETHOTO |
HEMPEPBIBHOTO PACIIPEACIICHHS 3apsiI0B.

5. TloTok BekTOpa HAMPSHKEHHOCTH AJIEKTpocTaTuueckoro nojsi. Teopema ["aycca.

6.IloTeHIMaTbHOCTh  ANEKTPOCTATUYECKOTO ToMs. [IpuHIMO  Cymeprmo3uiuu s
MOTEHIMAA.

7.Pabora 1o mepeMeIeHuIo 3apsaaa B 3JEKTPOCTATHUECKOM Toje. TeopemMa o MUPKYISIUH.

8.CBs13b MeX/1y HANPSYKEHHOCTHIO U TOTEHIIUAIOM.

9. Teomerpuueckoe omwucanue monsd. CHIOBbIE JUHUH. OKBHIIOTCHIHAIbHBIC
MTOBEPXHOCTH.

ﬂuaﬂekmpuku u npoeodlmku 6 JJICKmMpPUUeCKom noiie

1. Dnextpuyeckuii TUTOINb. [[UTIOIBHBI MOMEHT.

2. DIEKTpUYEeCKOe MoJie B AMdJEKTprKe. [lonsipusamnus TuiieKTpuKa.

3. Bekrop anexTpuyeckoro cmemieHus. JManaexkTpuueckas NMPOHUIIAEMOCTh BEIECTBA.
Teopema ['aycca 1y1st AMDNEKTPUKOB.

4. VYcnoBus Ha FpaHULIE pa3jena AByX JUJIEKTPHUKOB.

5. DNeKTpOeMKOCTb YeAUHEHHOTO MPOBOJHUKA.

6. Konmencatop. DJEKTPOEMKOCTh IUIOCKOTO, C(HEpHUYEeCKOro M MUIUHAPUIECKOTO
KOHJIEHCcaTopa.

7. CoenuHeHUE KOHJIEHCATOPOB.

8. Dmueprus 3apsHKeHHOTO KOHEeHcaTopa. [[TOTHOCTE SHEPTUH SIEKTPHUSCKOTO OIS,

9. BxirodeHHe KOHAEHCATOPA B AJCKTPUUYECKUE TICTIH.

Hocmoannulit 3.1eKmpuyeckuii moxK

1. Dnekrpuueckuii ToK. [IMOTHOCTH TOKa. YpaBHEHHE HEMPEPHIBHOCTH.

2. 3akon Owma B muddepeHmaibpHoi popme.

3. 3akon OMa B UHTETpaibHON (hopMe AT OMHOPOIHOTO Y4acTKa HENu. DICKTPUIECKOe
HaIpsKeHUE.

4. ComnpotuBrnenue npoBoaHuka. CoeJuHEHHE COMPOTUBIICHUH.

5. 3axon Oma miis HeogHOpoAHOTO y4yacTka nenu. Croponnne cuibl. DJIC.

6. IlIpaBuma Kupxroda ans pacuera pa3BeTBICHHBIX IIETICH.

7. PaboTa u MOITHOCTH JEKTPUUIECKOTO TOKa. 3aKoH J[koymnsa-JleHna.

8. Ilepexomnblie mpoIiecchl B IIEMH ¢ KOHACHCATOPOM.

Maznummnoe none u I1eKMpPOMACHUMHAA UHOYKUUSA

1. Enwnas npupopaa 3JIEKTPUYECKOTO ¥ MArHUTHOTO TOJIS.

2. McTodyHWKHM MarHMTHOTO 1OJIsl. MarHUTHOE T0JIe ABMDKYIIETOCS 3apsiia U MPOBOJHHUKA
¢ TokoM. 3akoH buo-Casapa.

3. TloTox W muMpKymsnuMs BEKTOpa MHAYKIMH MarHuTHoro mosisi. Teopema ['aycca u
TeopemMa O LUPKYIISIIUH.

4. Cuna Jlopenna. [IBmwkeHne 3apssKeHHON YaCTHIIBI B MArHUTHOM TIOJIE.

5. Cwua Ammnepa.

6. MarunutHoe noje B BemecTse. HamarHn4eHHOCTb.

7. HanpspkeHHOCT  MarHMTHOTO — ToJiAs. MarHuTHas MPOHUIIAEMOCTh  BEIIECTBA.
JlnamarHeTuKy U apaMarHeTHKH.

8. ®deppomarneruku. Ousndeckas npupoja GeppoMarHeTu3ma.

9. 3akoH oanekTpoMarHuTtHOM wWHAYKMKU Dapanes. I[lpasuno Jlenma. Buxpeoe
3JIEKTPUUECKOE TOJIE.

10. SIBnenue camouHayKIMU. HIYKTUBHOCTH. COJICHOMI.



11. DHeprust KOHTYpa C TOKOM U MarHUTHOTO IOJISI.
Dnekmpuueckue Ko1eOAHUA U NEPEMEHHBLIL MOK

KonebarenbHblil KOHTYp. MeXxaHU3M BO3ZHUKHOBEHHUS AJIEKTPUUYECKUX KOJIeOaHUH.
DHeprus MEeKTPUYeCKuX KojaeOaHuu.
3aryxatomue Kojnebanus. XapakTepUCTUKU 3aTyXalOIUX KOJIeOaHUH.
Posib aKTMBHOTO CONPOTUBIIEHHUS B KOJIEOATEIbHOM KOHTYpE.

5. BeiHyxneHHble KonebaHus. BekropHas nuarpamma HampspkeHuid. Pe3onaHc Toka.
Pe3onaHcHas yacrToTa.

6. CoorHomenue a3z MEXTy BHEIIHUM HANpsDKEHHUEM, CHIION TOKA M HANpPsSHKCHHUEM Ha
Pa3IUYHBIX JIEMEHTAaX LIEIIH.

7. IlepemenHsli TOK. VHIyKTUBHOE M  €MKOCTHOoe comnportuBieHue. IlomHoe
COINPOTHBIICHUE LIETIH ITPU IEPEMEHHOM TOKE.

8. JleiicTByrolye 3HaU€HHs] CHJIBI TOKA M HAaIpsDKEHUs. MOIIHOCTh MPU NEPEeMEHHOM
toke. Koaddurment momuocTu.

el N =

Bﬂekmpomamumuble B6OJIHbI

1. Cucrema ypaBHeHHMiI MakcBemia Kak OOOOIICHHE pPAa3pO3HEHHBIX  SIBICHUI
AJIEKTpUYECTBA U MarHeTU3Ma.

2. CsoiicTBa ypaBHeHu Makceia. [Ipenckazanne cymecTBOBaHUS 3JIEKTPOMAarHUTHBIX
BOJIH.

3. BonnoBoe ypaBHeHume. CKOpPOCTb pacHpOCTPaHEHHUs BOJHBI U IOKa3aTelsb
MIPEIOMIIEHUS CPEJIBI.

4. Tlnockas 31E€KTpOMarHUTHas BOJHA U €€ OCHOBHBIE XapaKTEPUCTUKU.

5. DHeprus v UMITYJbC 3JIEKTPOMarHUTHON BoJiHBL. Bektop [loitHTrHra. IHTEHCHBHOCTS.

6. Illkana 31eKTpoMarHUTHBIX BOJIH. OCOOEHHOCTH ONTUYECKOI0O AMaNa3oHa.

7. EcrecTBeHHBIN U MOISPU30BaHHbIN cBeT. Buapl nonspuszanuu. CteneHb Noiasipu3aiu
YaCTUYHO IMOJIIPU30BAHHOIO CBETA.

8. 3axon Maroca.

9. Tlonspuzanuss mNpu OTPaXKEHUM U TPEIOMICHHM CBETa Ha TpaHHIE pasjena
JIMAJIEKTPUKOB. YToa bproctepa.

10. /IBoitHoe myuenpesnomiieHHe. Y cTpoHCcTBO mpu3Mbl Hukous.

11. OnTuyecku akTUBHBIE BellecTBa. BpallleHue MIOCKOCTH MONSIpU3allMd CBETa IpU
IIPOXOKACHUM YEPE3 ONTHUECKHU aKTUBHYIO CPELY.

Humepepenyusa ceemosvix onn

1. Tlomstue wunHTepdepeniuu. [IpuHIMI Cynmepmno3WIMHM Ui CBETOBBIX  BOJH.
Hab6itonaemble 1 HeHa0J10JaeMble BETUUHHBI.

2. KorepeHTHble M HEKOTepeHTHbIE BONHBL ClOXXEHHE WHTECHCHUBHOCTEH B cCllydae
HEKOTEPEHTHBIX U KOTEPEHTHBIX KOJICOAHUH.

3. VYcnoBus ycuneHus W ocnabileHUs CBeTa B 3aBUCUMOCTH OT pasHOCTH (a3
UHTEP(EPUPYIOIIHNX BOJIH.

4. Onruyeckui myTh CBETOBOTO Jy4a. CiocoObl N3MEHEHHS ONITUYECKOTO MTYyTH CBETOBBIX
BOJTH.

5.  CBs3b ONTUYECKOW PA3HOCTH X0J1a IBYX BOJH C PA3HOCTHIO (a3. Y CIOBUS MaKCUMyMa
Y MHHAMYMa UHTEP(EPEHIINY B 3aBUCIMOCTH OT ONITUYECKOM Pa3HOCTH XO/1a.

6. Cxema lOnra. YcnoBusi naOmronenust uHtepdepeHunu. KoopamHaThl CBETIBIX U
TEMHBIX TI0JIOC Ha SKpaHe.

7. BpemeHHas ¥ MPOCTPAHCTBEHHAs! KOTEPEHTHOCTb.

8. MHurtepdepeHIys B TOHKHX IUICHKaX B OTPAXXCHHOM U IIPOXOJISIIEM CBETE.

9. Cxema mis HaOmoneHus xonell HproToHa. Paamychl CBETNIBIX UM TEMHBIX KOJEIl B
OTPAKECHHOM H MIPOXOJISIIEM CBETE.



Jugpakuyusa u oucnepcusn ceemosvix 60H

1. SBnenue nudpakuumu. OcoOeHHOCTh nudpakUMK CBETOBBIX BOJH. Judpakuus
Openens u Ppaynrodepa.

2. Tpuamun Troiirenca-dpenens. YHpolieHHe BBYUCICHHNA C TOMOIIBIO BEKTOPHOMH
arpamMMmBbl.

3.  Hudpakuus Openens Ha KpyrioMm oTBepcTrur. 30HbI Openernsi.

4. Judpakuus OpayHrodepa Ha y3KOM MPIMOIMHEHHON IeNH. YCIOBUS MaKCUMyMa U
MUHMMYMa. 3aBUCUMOCTh MHTEHCUBHOCTH CBETA OT yIJa AU(ppaKLuu.

5. Judpakmumonnas pemerka. OCHOBHBIE XapaKTEPUCTUKU TUPPAKIMOHHON pPELIETKH.
VYcoBus I1aBHBIX MAKCUMYMOB M MUHUMYMOB U 100aBOYHBIX MUHUMYMOB.

6. VYrioBas aucriepcus M pa3peniaronas criocoOHOCTb AUPPAKIUOHHON PEHISTKH.

7. Jludpaxuus Ha MPOCTPAHCTBEHHOM pEIIETKE.

8. ®dusnueckue MPHUHIIUIILI Toorpaduu.

9. Jlucmepcus cBeta. HopmanbpHas 1 aHoMaIbHAs JUCTIEPCHSL.

10. BomHoBoii naker. ®@a3zoBasi ¥ rpyNnnoBas CKOPOCTH BOJHBI.

3 cemecTp
Keanmoesan npupooa uznyyenusn

TennoBoe uznydenue adbconoTHO YepHoro tena. 3akon Credana — bonpimana.
3akoH cMmenenusa Buna. ['unoresa Inanka.

OHeprus u uMIyInsc GoroHa. JlaBieHue ceera.

dororddext. 3akonsl hotodddexra. KpacHas rpanuna pororddexra.
®opmyna DitHmTelHa. PensTuBUCTCKUI 1 HEPETATUBUCTCKUIN (POTOIDDEKT.
TopMo3HOE PEHTTeHOBCKOE H3ITy4YEHHE.

S¢pdexr Komnrona. opmyna Komnrona.

KopnyckynsipHO-BOJIHOBOM Ayallu3M CBETa.

LNk~ wNE

Inemenmol K6AHMOGOU MEXAHUKU

BonHoBEbIe cBOlCTBa YacTHII.

JliivHa BoiiHbI e bpoiiinsa. DkcrepuMeHTaIbHOE OITBEPKICHUE.

[Tpuaun vHeonpeneneHHocTy I eizenoepra. CoOTHOIIIEHNE HEOTIPEISTICHHOCTEH.
BonHoBas (pyHKIIUS U €€ CBOMCTBA.

OcHoBHas 3ajja4a KBAaHTOBOM MeXaHUKH. Y paBHeHue [lIpénunrepa.

Yacrtuua B noTeHUUAIBbHOM siMe. KBaHTOBaHuME SHEpPruu.

[IpoxorkaeHrne YacTHIIbI Yepe3 NOoTeHIUaNbHbIN Oapbep. TyHHenbHbIH 2D PexT.

NoakowhE

Teopusa bopa u uznyuenue amomoe

[Inanerapnas Mozenp aroma.

Iloctynater bopa.

W3nydyeHue atoma BO0OPOa U BOJOPOJONOJOOHBIX CUCTEM.
Crnextpanbnbie cepun. opmyna bansmepa.

CrieKTpel MHOTORJIEKTPOHHBIX aTOMOB. 3aKOH Mo3nu.

agbrwbhE

Amom c mouku 3penus K8AHM OGO MEeXAHUKU

KBaHTOBBIE UnClIa, XapaKTEPU3YIOIINE NOJ0KEHNE DIIEKTPOHA B ATOME.
KBanTtoBaHue sHepruu.

KBaHTOBaHNME MOMEHTA UMITYJIbCA.

CruH snektpoHa. [ToaHbI MOMEHT AJIEKTpOHA.

Cxema 3HepreTu4ecKkux ypoBHEHM aTroma BOJOPOAA.

agbrwbnE



6. IlpaBuia orGopa npu aTOMHBIX IEPEX0JIax.
7. 3amoyiHEeHHE IEKTPOHHBIX 000JI0UEK B MHOTO3JIEKTPOHHBIX aTomax. [Ipuanun [laymnm.

Keanmoesasa cmamucmuxa u 3J1el<mponp030()u0cmb meep()btx men

1. [IpuHUMI TOXIECTBEHHOCTH OJIMHAKOBBIX YACTHII.

2. bozonbl u ¢epmuonsl. Tpu BuAa CTATHCTHKHU: KiIaccuueckas, boze-DifHimireliHa u
®epmu-/lupaka.

3. CBobOopanble 31eKTpoHbI. DHeprus depmu.

4. 3oHHas Teopus TBEPABIX Tell.

5. DONEKTpONpPOBOJHOCTh  IOJIYIPOBOJHUKOB.  3aBUCHUMOCTb  INPOBOJUMOCTH  OT
TEMIEPATYPHI.

6. CoOcTBeHHast U MpUMECHAsE TPOBOIUMOCTD MOTYTIPOBOIHUKOB.

7.  DIeKTpONpOBOAHOCTh METAJUIOB. 3aBUCUMOCTb COIIPOTHUBIICHHSI OT TEMIIEPaTypBhI.

8. SIBnenue cBepxnpoBoAMMOCTH. KBaHTOBas TEOpUs CBEPXIPOBOIMMOCTH.

Amommnoe a0po u adepuvie peakyuu

SABnenue paanoakTUBHOCTH. OCHOBHOW 3aKOH paIMOAKTUBHOTO pacmaja.
PannoaktuBHBIE PAIBI.

CocTaB 1 XapaKTEepUCTUKU aTOMHOTO sijipa. SliepHble CUIIBL.

Kanenwsnas u o6onoueunas monenu siep. Paguyce sapa.

Macca u sHeprus CBs3H Aapa. Y AeabHas SHEPTUs CBSI3U.

SnepHble peakiyu. JHEPTrus sIACPHOU peaKkInu.

SnepHas sHEpreTuka.

NoakownE

Ocobennocmu paouoaKmueHsvIX pacnacos

1. VpaBHeHue u sHepreTudeckoe ycioBHe o-pacnana. CBs3b 3HEPrUM O-4aCTHULIBI C
HEPUOJIOM IOJTypacnaja.

2. TyuHenbHbIN 3 PexT mpu a-pacnane. COEKTp o-4acTHI.

3. Xapakrtep CreKTpa y-u3IydeHHUsI.

4. Ilpouecchl B3aUMOIEUCTBUS Y-KBAaHTOB C BEILIECTBOM.

5. 3aBHUCHUMOCTb MHTEHCUBHOCTH Y-HU3JIyU4€HUs OT TOJIIMHBI cllos BelecTBa. CpaBHEHHE
IPOHUKAIOIIEH CITOCOOHOCTH PA3IUYHBIX BUJIOB U3ITyUECHHUS.

6. Tpu Buma B-pacnama. DHepreTHUECKU CcrieKTp B-dacTuil. [ 'mmore3a HEUTPHHO.

7. 3axoHBI coXpaHeHUs npH B-pacnane. Jlenronsl. JlenToHHBIH 3apsia.



IIpunoxenne 2

O].[eHO‘lHLIe CpeacTBa 1Jd MPOBECACHUA l'[pOMe)KyTO‘lHOi/i aTTeCTalluu

a) [lnanupyembie pe3yJbTAThl 00yUYeHHs U OLIEHOYHbIE CPEICTBA JISl POBEIeHNUs IPOMEKYTOYHOM aTTecTAlMM:

Kon
HHIUKATOPA

HNHpukatop 10CTHKEHUS KOMIIETEHIUU

OneHouHble CpesicTBa

OIIK-1 - CriocobeH npuMeHsITh €CTeCTBEHHOHAaYYHbIE U 00IIeMH)KEHEPHbIE 3HAHUS, METO/bl MATEMAaTHUECKOT0 aHAJIN3a U MOJICIUPOBAHUS B
poecCHOHANBHON e TeIHbHOCTH;

OIIK-1.1

—  Pemaer CTaHJAPTHBI
npodeccuoHanbHbIC 3a1a4u
IMPUMCHCHUEM O6HIGI/IH)KGH€pHI>IX 3HAHUU

(&
C

IlepeuyeHb TeopeTHYECKHX BONMPOCOB K IK3AMEHAM
1 cemecTp

1. Kunemaruka noctynaTesbHOTo ABMKeHUA. [loHsTHE paanyc-BeKTOpa, CKOPOCTH
u yckopenust. HauanbHble ycnosus. [lpsimas u oOpaTHas 3aauu MEXaHUKH.

2. HuepumanbHbIE CHUCTEMBbl oOTcyeTa. [loHSATHE CHIIBI, MacChl M HWMIIYJIbCA.
OCHOBHOM 3aKOH JMHAMHKH ITOCTYNATEIBHOIO JBUKCHHUS.

3. 3aKkoHBI COXpaHEHHMS B MEXaHHMKE. 3aMKHYTas CHUCTeMa. 3aKOHBI COXpPaHCHHS
UMITyJIbCa 1 MOMEHTA UMITYJIbCA.

4. ]JlBa cmocoba onucaHusi B3aMMOJEHCTBUS. [[BHKeHHE YacTUIBl B OJHOMEPHOM
CTaMOHApHOM Mosie. CBsA3b MEXAY CWION U MOTEHIUATbHOU SHEPIUeil.

5. OOmiee moOHATHE O BOJIHAX. XapaKTEPUCTUKU Oerymieil BoNHBL BoxHOBOE
YpaBHEHHUE IUIOCKOHN BOJIHBI.

6. Iocrymarel DiHmTelHa. 3amemieHue BpeMmeHH. JIOpEHIIEBO COKpalleHHe
IUIAHBL. PenstuBucTckue naBapuanTel. HTEpBaII.

7. Makpocucrema. MuxkpococTosiHue u MaKpOCOCTOSIHUE CHUCTEMBI.
Cratuctnueckuil moaxon. IloHsaTue BEpOATHOCTU U CPEIHEN BEINUNHBI.

8. @yHKmus pacripeneneHus CiIydailHONH BenMuuHBL. PacmpezeneHue MOJEKyIN 10
IIPOEKIHSM CKOPOCTEH.

9. Mogens wupeanpHOTO Ta3za. JlaBneHwe W Temreparypa C TOYKH 3pEHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPUU. Y PaBHEHHUE COCTOSHUS UACAIBHOTO rasa.

10. IlpoGieMa HEOOPAaTUMOCTH TEIUIOBBIX TIPOIECCOB. JHTPOMHS CUCTEMBI H €€
ceonctBa. Teopema HepHcra.




Kon
WHJUKaTOpa

I/IH,Z[I/IKaTOp JOCTHXXCHHA KOMIICTCHIIMH

OneHouHbIE CpeicTBa

11. Craructuueckuii Bec makpococTosiHus. CyTb HeoOpaTuMocTu. CTaTHCTUUECKUN
cMbIch SHTponuu. Popmyna bonbimana.

12. I'paHunpl  OPUMEHUMOCTH ~ MOJAENH  HJEANbHOr0  rasza.  YpaBHEHHE
Ban-gep-Baanbca. MI30TepMbl peanbHOTO rasa.

2 cemecTp

1. Cuiibl B3aMMOJICUCTBUS B MPUPOAE. IJIEKTPOCTATHYECKOE Toje. 3aKOH
Kynona. HanpsikeHHOCTB 351€KTpocTaTUUECKOro 1osist. [IpuHINI Cyneprno3uimH.

2. ITorennman. Teopema O  LUPKYJIALIMHM  BEKTOpa  HAaNPsYKEHHOCTH
ANEKTPOCTATUYECKOTO NOJIsL. CBSA3b MEX Y HANPSKEHHOCTHIO U MOTEHIMAJIOM.

3. OnekTpudyeckuil ToK. [IMOTHOCTH TOKa. YpaBHEHHE HENPEPHIBHOCTU. 3aKOH
Owma B muddepeHnumanbHOl hopme.

4. Enunas npupozaa 31€KTpUUECKOro U MarHuTHoro noss. Ilone nBwxkyierocs
3apsaa. [IpyHuMn cynepno3uuu MarHuTHeIX nosiei. 3akon buo-Casapa.

S. IToTok M HUPKYJIALMSA BEKTOpAa MHAYKLIIUK MarHUTHOTO noJjs. Teopema 'aycca
U TEOpeMa O LUPKYIISIIIUH.

6. 3akoH 3nexkTpoMarHuTHOM nHAykuMu dapanes. Ilpasuno Jlenna. Buxpesoe
JIEKTPUYECKOE TOJIE.

7. Cuctema ypaBHeHMII MakcBemia kak 0000IIeHHE pPa3pO3HEHHBIX SBICHUMN
AJIEKTpUYECTBa U MarHetusma. MarepuaibHble ypaBHEHUS.

8. CpoiictBa  ypaBHeHuMi  Makcsemia.  IIpeackazaHue — cylecTBOBaHUS
AJIEKTPOMArHUTHBIX BOJIH.

9. CniocoObl mossipu3zanuu ecrecTBeHHoro ceera. llpusma Hukons. Bpamenue

IUTOCKOCTH TIOJIIPU3ALIMH CBETA IPH MTPOXOKACHUH Yepe3 ONTHUECKH aKTUBHYIO CPEIy.

10. [kanma 31eKTPOMArHUTHBIX BOJH. OCOOEHHOCTHM ONTHYECKOTO JHMAIa3oHA.
[TokazaTenb MPeIOMIICHHS CPEAbI.

11. Cxema IOwura pns HaOmopeHus uHTepdepeHuun. BpemenHas wu
IPOCTPAHCTBEHHAS KOTEPEHTHOCTb.

12.  Senenme mudpakumu. Audpakuus @Ppenens u Dpaynrodepa. IlpuHuun
I'roitrenca-dOpenens.




Kon
WHJUKaTOpa

I/IH,Z[I/IKaTOp JOCTHXXCHHA KOMIICTCHIIMH

OneHouHbIE CpeicTBa

IlepeyeHb TeOpeTHYECKHUX BONPOCOB K 3a4YeTy € OLICHKOM:

3 cemecTp

1. TernoBoe u3nydyenue tena. 3akoH Credana-bonbpimana. 3akoH CMEICHHS
Buna. I'mnoresa [1nanka.

2. ®otonbl. /laBiienue ceeta. KopnyckyasspHO-BOJIHOBOM JyaJIM3M CBETA.

3. BonHoBbie cBoiicTBa yactull. JyinHa BostHbI 1€ bpoitnist. DkcnepuMeHTanbHbIe
MIOATBEP>KJICHUS TUIOTE3bI e bpoiiis.

4. [IpyHuuMn ~ HeonpeaeNeHHOCTH. CooTHOLIEHHE  HEOIpPEAEICHHOCTEN
I'eitzenbepra. OcobeHHOCTH MpoIecca U3MEPEHHUs B KBAHTOBOI MEXaHUKE.

5. dusnveckoe MCTOIKOBaHUE BONH ne bpoiins. BomnoBas ¢yHkums u ee
cBoiicTBa. [IIOTHOCTH BEPOATHOCTH OOHAPYKEHUS YaCTHULIBL.

6. OcHoOBHas 3aJaya KBaHTOBOM MexaHukH. HecTanmoHapHoe U cTaluoHapHOE
ypaBHeHnue llIpénunrepa.

7. [IpoxoxaeHne dYacTHIBI uepe3 MOTeHUUANbHBIH Oapeep. TyHHEIbHBIN
3¢ dekr.

8. ITInanerapnass mognens aroma. Iloctynarsl bopa. KsanroBanue sHepruu
BOJIOPOAOTIOIOOHON CUCTEMBI.

9. Vpasuenne Ulpenunrepa nns aroma Bogopona. KBaHTOBaHME MOMEHTa

umnyisca. [IpaBuna otbopa.

10.  CouH snextpoHa. KBaHTOBBIE 4KCiIa, ONMCHIBAIOIINE COCTOSIHUE JIEKTPOHA B
atome. KpaTHOCTB BBIpOKIEHUS dHEpreTudeckux ypoHeu. [Ipunnnmn [Taymnu.

11. IlpuHIUO TOXAECTBEHHOCTH OJWHAKOBBIX YacTwil. BO30OHBI M (EepMUOHBL
KBanTOBBIEC pacnpeneneHus.

12. CBoboanble 371eKTPOHBI B MeTasuie. DHeprust @epmu. 30HHAsE TEOPUS TBEPIBIX
TeJl.

13.  Macca u 3Heprusi CBSi3M aTOMHOTO spa. 3aBUCHUMOCTb YIEJIbHOH SHeprus
CBSI3U OT MaccoBoro yucia. ObosouedHas MOAEIb spa.

14.  Tpwu Buna B-pacnama. DHepreTHUecKuii criekTp B-uactun. HeltpuHo.

15. Knaccudukanus s3nemMeHTapHbIX yacTull. Jlentonsl. JlenToHHbIH 3apsia.




Kon

I/IH,Z[I/IKaTOp JOCTHXXCHHA KOMIICTCHIIMH

OneHouHbIE CpeicTBa

HHIUKATOpa
16.  Anponsl. bapuonsslii 3apsia. KBapkoBast Mosienb ajpOHOB.
OIIK-1.2 —  Tlpumensier METOIBI Ipumepvl npakmuueckux 3a0anui:
MOJICIIUPOBAaHUS M MaTEMaTHYECKOro 1 cemectp
aHanmsa JUIA  pelleHWs ~ 3aja4 B

npohecCHOHAIBHOM e TETbHOCTH

1. OnHopoaHbll cTepkeHb Maccoll M = 5 Kr, pacIloyIoKEHHbII BEPTHKAJIBHO,
MOXET BpPAILATHCS BOKPYT OCH, MPOXOISALIEH Yepe3 €ro BepxXxHUM KoHel. B cpeauny
CTEP’KHs IomnajaeT Iysss Maccod m = 10 r, JeTsias TOPU30HTAIBHO CO CKOPOCTBIO
v = 103 M/c, u 3acTpeBaet B HEM. OnpeienTh KHHETHYECKYIO SHEPTUIO CTEPIKHS Cpasy
IIoCJIe yaapa.

2. Yactuma ™accel my = 0,1 Kr, JIBWXKYIIAsCA CO CKOPOCThIO v =3 M/c,
WCOBITAJIa YIOPYro€ COYNAPEHHE C TIOKOUBIIEHCA 4YacTULE Maccbhl m, = 0,2 Kr .
Omnpenenuth KaKyr0 KHHETUYECKYIO SHEPTUI0 MPUOOpeNia BTOpasi 4acTUIla, €CIIU MepBast
OTCKOYMJIA ITOJT NIPSIMBIM YIJIOM K CBOEMY IIEPBOHAYAIBHOMY HAIIPABIICHHUIO.

3. PensaTuBHCTCKUIl 3NIEKTPOH MMeEET KUHETHUYecKyro sHepruto T, = 0,34 M3B.
Onpenenutb CKOpOCTh, C KOTOPOH OH ABMKeTCA. CUUTaTh YHEPIHIO MOKOS 3JIEKTPOHA
mec? = 0,511 M3B.

4. Ormpenenuts CKOPOCTh MOJIEKYJ a30Ta, MPHU KOTOPOH 3HAYCHHE (QYHKITUH
pacnpenenenuss Makcseiuia npu Temmneparype T; = 400 K OyaeT TakuM e, Kak U JJis
Temueparypsl T, = 500 K.

5. VYruekuciblii ra3 B koauuecTBe v = 0,8 Mosel HarpeBaloT H300apHUYECKH Tak,
4T0 ero 00bEM yBennuuBaeTcs B N = 3,1 paza. Onpeaenure U3MEHEHUE SHTPOIIUU B 3TOM
rpotecce.

6. HneanbHBINM OAHOATOMHBIN Ta3 COBEPIIACT IIUKJI, COCTOSIINNA U3 IBYX U30X0P
U AByX wu3oTepM. HawmOonplias ¥ HauMeHbIIAs TEMIEpaTyphl LHUKIA COCTAaBIISIOT
T, =400K u T, =300K, a nHaumbonpmmii oO0beM B n =4,5 pa3a MpeBHIIIACT
HauMeHblMi. Onpenenure K03)GUIUEHT M0JIE3HOT0 ASUCTBHS TAKOTO IUKJIIA.

2 cemecTp

1. KsaapaTHas NpoOBOJIOYHAs paMKa pAaCIOJOXKEHa B OJHOW IJIOCKOCTU C
JUIMHHBIM TIPSIMBIM IIPOBOJOM TAaK, YTO JIBE €€ CTOPOHBI NapajuienabHbl mposoay. Ilo
paMKe M MpoBOAY TeKyT oauHakoBble Toku | = 1 kA. Onpepenutrs cuny F,




Kon
WHJUKaTOpa

I/IH,Z[I/IKaTOp JOCTHXXCHHA KOMIICTCHIIMH

OneHouHbIE CpeicTBa

JIEHCTBYIOIYIO Ha paMKYy, €CJIM OMrkaiias K IpoBOJYy CTOPOHA PaMKH HaXOIUTCS Ha
pacCTOSIHUU, PABHOM €€ JUIMHE.

2. Koneb6arenpnslit koHTYp UMeeT eMkocTh C = 10 Mx®, nunayktuBHOCTh L = 25
MI'H 1 akTuBHOE conpoTuBieHue R = 1 OM. Uepes ckombKo KoJieOaHUH aMIUIUTY/1a TOKa
B 9TOM KOHTYPE YMEHBIINUTCSA B € pa3?

3. /lBa GECKOHEYHO JUIMHHBIX IPSAMBIX IPOBO/IA CKPELIEHBI O/ MPSIMBIM YIJIOM.
ITo nmpoBogam TekyT Toku I3 = 80A u |, = 60A. Paccrosnue d Mexay mpoBojamMu paBHO
10 cM. onpenenuTh MarHUTHYIO MHAYKIKIO B B TOUKe, 0IMHAKOBO YAAJIECHHON OT 000X
IIPOBOJHUKOB.

4. KoHupl nemnu, cocTosmeil n3 nociea0BaTeIbHO BKIIOUEHHBIX KOHIEHCATOpa
u axktuBHOrO compotruBieHuss R = 110 Owm, mnoacoequHUIUM K TEPEMEHHOMY
HaNpsDKEHUIO € aMIUIMTYyAHbIM 3HadeHueM Up = 110 B. Ilpu stom ammuutyna
ycTaHoBHBIIETOCS TokKa B 1emd |y = 0,50 A. Haiftu pasHOCTH (a3 MEXIy TOKOM U
[10JJaBaEMbIM HAIPSHKEHUEM.

5. Ceer ¢ A =589 HM magaer HOpPMaJIbHO Ha IU(MPAKIUOHHYIO PEIIETKY C
nepuonoMm d = 2,5MKM , cogepxamyto N = 10000 mrpuxos. Haiitm yrioByto
HIMPHUHY TU(PAKIMOHHOIO MAKCUMyMa BTOPOTO MOPsiIKA.

6. [Iyyok ecrecTBEHHOro cBeTa IHajJaeT Ha CUCTEMY U3 JIBYX
MOCJIEI0OBATEIbHO  PACIIONOKEHHBIX IMOJSPU3ATOPOB, YOl MEXIY IJIOCKOCTSIMH
npomyckaHusi KOTopeix coctaBimsieT 30°. KoaddummeHT moraomenus MepBoro
nossipuzatopa coctasisieT 10%, a Broporo — 20%. Kakasi yacTb ”HTEHCUBHOCTH CBETA
IPOMIET uepe3 3Ty ONTHUECKYIO CUCTEMY?

3 cemecTp

1. Yepnoe teno narpenu ot TemnepaTypsl 600K mo 2400K. Bo ckonbko pa3
yBEIMUMIIAaCh 00ILas TemyoBas >Heprus, uzaydaemas TeaoMm? Ha ckoibko M3MeHMIIACh
AJIMHA BOJIHBI, COOTBETCTBYIOIIAd MAKCHUMYMY OHCPIUU HU3ITYUCHUA U CHeKTpaHLHBIﬁ
COCTaB U3IIy4EHUs?




Kon
WHJUKaTOpa

I/IH,Z[I/IKaTOp JOCTHXXCHHA KOMIICTCHIIMH

OneHouHbIE CpeicTBa

2. OnpenenuTs HAaUMEHBIIMKA 3aJCPKUBAIOIINI TOTEHIIMAN, HEOOXOMAMMBIN IS
MIPEKPAIIECHUs IMUCCHH C TIOBEPXHOCTH (POTOKATO/IA, €CIIM OH OCBEIIACTCS U3TyUYECHUEM C
nuHOM BoiHbel 0,4 MKM, a KpacHas rpaHMIla 1Jisi MaTepuaia katojaa paBHa 0,67 Mxm

3. ®oron ¢ sHeprueit 1 MaB paccesics Ha CBOOOTHOM MOKOUBIIIEMCS JIEKTPOHE.
HalitTh KuHETHYeCKyr0 SHEpPIrHi0 3JEKTPOHA OTJAayH, €CIM B pPE3yJbTaTe paccesHus
JUTMHA BOJIHBI ()OTOHA M3MEHUIach Ha 25%

4. Tlpu ABMXCHUH YAaCTHIIBI BIIOJIb OCH X CKOPOCTh €€ MOKET OBITh OIpe/eicHa ¢

TOYHOCTBIO (ommOKoif) 1o 1 cm/c. HaiiTu HeompeneneHHOCTh KOOPAMHATHI, €CIU
yacTulleH sABseTcs: 1) 3JeKTpoH, 2) Apodunka maccoi 0,1r

5. CobOctBeHHass (QYHKIHSA, OMUCBHIBAIOIIAS COCTOSHUE MHUKPOUYACTHIBI B

w.(x)=Csin 2 x

OECKOHEYHO ITyOOKOW MOTEHIMAJIbHON siMe MUpuHOU {, MMeeT BUA I
Hcnonb3yst ycinoBust HOpPMHPOBKH, OTIPENIEITUTH TOCTOSTHHYIO C.

6. BbruncnuTh paanychl MEpBBIX TpeX OPOUT JIEKTPOHA B aTOME BOAOPOAA

7. HaiitTu HanOosblyl0 U HAaUMEHBINYIO JJIUHBI BOJIH cepuu [lamena B crnektpe
u3ny4deHus: Bogopoaa. CpaBHUTh MOJYYEHHBIE 3HAUYEHHUS C JUIMHAMM BOJIH BHJIUMOIO

HU3Ty4YCHUA
192

8. IlepBoHauanbHass Macca wu30TOma WpUIUs 7 paBHAa M = 5 1, mepuox
nonypacnazga 75 cyrok. Onpenenure, CKOJIBKO siiep pacnajercs 3a 1 ceKyHIy B 3TOM
npenapate. CKOJIBKO aTOMOB ATOT0 Ipenapara octanercs yepe3 30 CyTOK U BO CKOJIBKO
pa3 U3MEHMUTCS] aKTUBHOCTb Ipernapara 3a 3To BpeMs?

9. B meHTpe conHIIA TNPOTEKAaeT TEPMOsACpHAs peakius CHHTe3a Telus |3
BOJIOPOJIa, B KOTOPOIl M3 YeTHIpEX MpOTOHOB oGpasyercs supo He' n 1Ba mosurpona.
3anumuTe 3Ty peakuuto. Kakue eme yactuiisl o0pa3yroTcst B Hel?

Kaxkoe kommaecTBo U «BEITOpaeT 3a roJ1 B S/IEPHOM PEaKTOPE C HIIEKTPHUIECKOl
MotHocTbio 1 I'BT u k.m.a. 38%? Cuurats, 4To pacnajn sifep ypaHa moJ AelcTBUEM
TETJIOBBIX HEUTPOHOB NMPHUBOAMUT K 00pPa30BaHUIO M30TONOB KCeHOHa-141, cTpoHnusa-92
U TpeX BTOPUYHBIX HEHTPOHOB.




0) Ilopsimok mnpoBegeHWs] NPOMEXKYTOYHOH AaTTeCTAMH, IMOKA3aTeJIH W KPHUTEPHH
OLlCHMBAHMUS:

CornacHo yueOHOMY IIaHy BUAAMHE IPOMEXKYTOUHOM aTTECTAIIUH IO TUCIUTUIHHE «DU3nKay
ABIISIIOTCSL HK3aMEeHa U 3ayeT. 3adeT MPOBOJIUTCS B BHJE COOECEOBAHUA IO TEOPETUYECKUM
BOIIpOCaM.

Ilokazamenu u Kpumepuu OyeHUBAHUA IK3AMEHA'
— Ha OLICHKY «OTJHYHO» — PE3yIbTUPYIOIIHNA PEUTHHT 00y4daromerocs J0KEeH COCTaBISTh 85 —
100% oT makcumanbHOM CyMMBbI OamioB 3a cemecTp. OOydaromuiicss NMOKa3bIBaET BBICOKUI
YpOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIUH, BCECTOPOHHEE, CHUCTEMATHUECKOe U TIy0OKoe
3HaHWE Yy4eOHOTO MaTepuaja, CBOOOJHO BBITIONHAET TMPAKTUUECKHE 3aJlaHus, CBOOOIHO
onepnpyeT 3HaHUAMU, YMCHI/ISIMI/I, HaBbIKaMH HpI/IMeHeHI/IH X B CI/ITyaI_[I/ISIX HOBBII.HGHHOﬁ
CIIOKHOCTH;

— Ha OIICHKY «XOPOII0» — PEe3YJIbTHPYIOIIUI PEUTHHT 00yUYarOIIerocs TOJIKEeH coCTaBsaTh 70 —
84% oT MakcUMaJIbHOW CyMMBI 0ajioB 3a cemectp. OOyyaromuics J0JDKEH MoKa3aTh CPEeIHUN
ypoBeHb CGHOPMUPOBAHHOCTH KOMIIETEHIIMHA: OCHOBHBIE 3HAHUS, YMEHHS OCBOCHBI, HO
AOIMYCKAOTCA HE3HAYUTCIIBHBIC OHII/I6KI/I, HCTOYHOCTH, 3aTPYAHCHUSA IIPU AHAITUTHYCCKUX
orepanusx, epeHoce 3HaHN U YMEHHI Ha HOBbBIE, HECTAHJAPTHBIE CUTYaIINU;

— Ha OIICHKY «Y/AOBJIETBOPUTEIBHO» — DPE3yAbTHPYIOMIHMA PEUTHHT OOYYaromIeTrocs: ITOJKEH
coctaBiATh 50 — 69% oT MakcuMaIbHON CyMMbI OailIoB 3a ceMecTp. CTyIeHT JOJIKEeH MOoKa3aTh
MIOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIUI, TO €CTh OH JOJKCH MMETh 3HAHHS Ha
YpOBHE BOCIIPOU3BEACHUS U OOBSICHEHHS] MH(OPMAllUK, UHTEJUIEKTYaIbHbIE HABBIKH PEIICHUS
IPOCTHIX 3a7ay; B XOJE€ KOHTPOJBHBIX MEPONPUATHA MOMYCKAIOTCS OMIMOKH, TMPOSBISCTCS
OTCYTCTBHE OTJIEJIbHBIX 3HAHHM, YMEHUI, HABBIKOB, 00YYAIOIIUIICS UCIIBITHIBACT 3HAUUTEIbHBIC
3aTpyAHEHUA [IPU OIIEpUPOBAHNY 3HAHUAMU U YMEHUSAMHU IIPU UX IIEPEHOCE Ha HOBLIE CUTYAI[UU.

— Ha OLICHKY «HeYA0BJIETBOPUTEIbHO» — PE3YJbTUPYIOLIUN PEUTUHT 00y4aroIIerocs COCTaBIseT
MeHee 50% OT MakcHMalbHOM CyMMBbI OajlJIOB 3a CEMECTp Pe3yJbTaT O0ydeHUs HE JOCTHTHYT,
KOMIIETEHIIMH HE C(QOpPMHUPOBAHBI, CTYIACHT HE MOXET I[I0Ka3aTh 3HAHWA Ha YPOBHE
BOCIIPOM3BEICHUS U 00BSICHEHUSI MHPOPMALIMY, HE MOKET IT0Ka3aTh UHTEUIEKTyaIbHbIE HABBIKU
pelIeHns MPOCTHIX 3aau.

Ilokazamenu u Kpumepuu oUeHUBAHUA 3aAUema ¢ OUEHKOIL:
— Ha OIICHKY «XOPOII0Y» — PE3yJbTUPYIOIUN PEUTHHT 00yUaIomerocs TOJDKeH cocTaBiiaTh 70 —
84% oT MakcuManIbHOU CyMMBI 0aiioB 3a cemecTp. OOyJaronuiicss JOMKEeH MOKa3aTh CPeIHUN
ypOoBeHb C(HOPMHPOBAHHOCTH KOMIETCHIIMHA: OCHOBHBIC 3HAHHWS, YMEHHS OCBOEHBI, HO
JOTYCKAIOTCA HE3HAYUTENbHbIC OIIMOKM, HETOYHOCTH, 3aTPyJHEHHsS MPU aHATUTHYECKHX
onepanusx, IepeHoCce 3HaHUM U YMEHHI Ha HOBBIE, HECTAHAPTHBIEC CUTYALINH;

— Ha OLEHKY «YAOBJETBOPHTEIbHO» — DPE3YIbTUPYIOIIUH PEHTHHT 00Yy4Yaromerocsi JOJKeH
coctaBiATh 50 — 69% OT MakCUMaJIbHON CyMMBI 0ayIoB 3a cemecTp. CTyIEHT JTO0JDKEeH MOKa3aTh
MIOPOTOBBIl YPOBEHb COPMUPOBAHHOCTH KOMIIETCHIINH, TO €CTh OH JIOJDKEH MMETh 3HAHHS Ha
YPOBHE BOCHPOU3BCIACHUA U 00BSICHEHHUS PIH(bOpMaI_II/II/I, HWHTCJUICKTYAJIbHBIC HABBIKU PCHICHUA
NPOCTBIX 337a4; B XOJE€ KOHTPOJIGHBIX MEPONPUSATHH OIYCKAIOTCS OIIMOKH, MPOSBISETCS
OTCYTCTBUC OTACIIbHBIX 3HaHHfI, YMGHHﬁ, HaBBbIKOB, o6yqa}0mm‘/’lc;1 HUCIIBITHIBACT 3HAYUTCIBHBIC
3aTpyIHEHUS MIPH ONIEPUPOBAHNY 3HAHUSMHU M YMEHUSMH IPU UX NIEPEHOCE HA HOBBIC CUTYALIUH.

— Ha OLIEHKY «HeY/10BJIeTBOPUTEIbHO» — PE3YJIbTUPYIOIINI PEUTHHT 00y4datoIerocs COCTaBIsAeT
MeHee 50% oT MakcuMalbHON CyMMBbI OajUIOB 3a CEMECTp Pe3y/lbTaT 00Y4YEeHUs HE JTOCTUTHYT,
KOMIIETEHIIMM He C(GOpPMHUPOBAHbI, CTYICHT HE MOXET I[I0Ka3aTh 3HAHMA Ha YPOBHE
BOCIIPOU3BCACHHUA U 00BsICHEHUS I/IH(l)OpMaHI/II/I, HC MOXKET ITOKa3aTb MHTCIIJICKTYAJIbHbBIC HABBIKU
peleHust MPOCTHIX 3a1ad.



