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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yueOHOM rofy Ha 3aceqaHuu Kadeapel DOHUIUKU

IIporokomor 20 1. Ne

3aB. kadeapoii .M. Honarymva

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM roay Ha 3aceqaHuu Kadeapsl DOHU3UKU

IIporokomor 20 1. Ne

3aB. kadempoii Z[.M.ﬁonryumH

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

IIporokomor 20 1. Ne

3aB. kadeapoii I[.M._)Ionrympm

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM roy Ha 3aceqanuu kadeapsl Dusuku

IIporokomor 20 1. Ne

3aB. kadenpoit I[.M.ﬁonrymml

Pabouas mporpamma nepecmotpena, o0cyxaeHa u ogoopena ais peanuzanuu B 2029 - 2030
yueOHOM rojy Ha 3acefaHuu kapeapsl DU3NKU

[Iporokom ot 20 1. Ne

3aB. kadenpoii I[.M.ﬁonryHmH




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Henstmu ocBoeHUsT AUCUUIIINHBL «DU3MKay SBISIOTCS: OBlIaJieHHe 0a30BbIMHU 3HAHUSIMU,
METOJIJaMH aHAJIM3a U MOJICITHMPOBAHUS B KIIACCHYCCKOW M COBPEMEHHOU (PU3UKE JJISl YCIIEITHOTO
dbopMupoBaHUA U Pa3BUTHS 00LIENPOGECCHOHATBHBIX KOMIIETEHIIMM B 00JACTH MEXaTPOHHBIX
CHCTEM B aBTOMATU3UPOBAHHOM IIPOU3BO/ICTBE.

2 MecTo TMCUHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTe/bHOil IPOrpaMMbl

Jucuunnuza Ousnka BXOJUT B 0053aTeIbHYIO YacTh Y4eOHOTr0 MiiaHa 00pa30BaTeIbHOM
IIPOrPaMMBI.

Jis  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJaJCHUsA),
c(OpMHUPOBAHHBIC B PE3YJIbTATE U3YUCHHSI JUCIUTUTUH/ IPAKTUK:

«®Puzukay, «Martemarukay, «MHdopmaruka» Ha 0a3e cpenHero (MOIHOro) OOILEro
obOpazoBaHwUs.

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUH AAHHON AUCLHUILUIMHBI OyayT
HEOOXOAUMBI JUIsl U3yUCHUS TUCIUTLTIH/TIPAKTHK:

TeopeTnyeckas MexaHUKa

HHHOoBaIMOHHBIE HATIPABIEHUS B MEXaTPOHUKE

TexHrnueckas MEXaHHUKa

I'mppomexanuvka

DNEKTPOTEXHHKA U DJICKTPOHUKA

®u3nyecKkrue OCHOBBI AEKTPOHUKHI

Teopust aBTOMaTHUECKOTO YIPaBICHUS

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IJIAHUPYeEMble Pe3yJIbTAThl 00yUeHu st

B pesynpraTe OCBOEHMSI JUCHMIUIMHBI (MOayis) «Du3uka» o0ydaromuiics TOJKeH
001aaTh CIeAYIOIUMHU KOMIETEHIMSMHU:

KO,[[ HHJUKATOpa I/IHI[I/IKaTOp JOCTHIKXCHHUA KOMIICTCHIIMH

OIIK-1 Cnocoben MNPUMCHATb C€CTCCTBCHHOHAYYHBIC U O6H_ICI/IH)I(GHepHBIC 3HaHHA, MCTOJbI
MATEMATHYCCKOI'O aHaJIn3a 1 MOJACJIIMPOBAHN S B HpO(beCCI/IOHaJ'[BHOI\/JI JCATCIIBHOCTH,

OIlIK-1.1 Pemaer cranpaptHele mpodeccuoHaNbHBIE 3aJaud ¢ [PUMEHEHHEM
O0IIEMH)XEHEPHBIX 3HAHUI

OIIK-1.2 [Ipumensier METOABl MOJENIMPOBAHMS W MAaTEMaTHYECKOro aHailu3a AJs
pelieHus 3a1a4 B IpodecCHOHATbHOM AeSITETbHOCTH




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mmas TpyJA0€MKOCTh JUCIUIUIMHBI cOCTaBisieT 15 3adueTHbIx eauHull 540 akana. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas padora — 34,5 akaj. 4acos:
— ayIUTOpHas — 28 aKaj. 4acoB;

— BHeayIuTopHas — 6,5 akaJi. 4acoB;

— caMocTosTenbHas pabora — 484,2 akas. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

— MOJrOTOBKA K hKk3ameny — 17,4 akan. gac

CDopMa aTTCCTallMH - OK3aMCH, 3a4CT C OHeHKOﬁ

AynutopHast s
KOHTaKTHasl paboTa E 3 dopma TeKyIIEero
Paznen/ Tema 2, (B axaz. acax) E E‘ Bux . KOHTpOJIA Kon
[— > g O |camocToATENbHOM | - yereBaeMOCTH 1 KOMITETEHIIHH
g £ paboThI MIPOMEKYTOUHOM
Tlex. mab. | mpaxT. zZ aTTecTaluu
3aH. | 3aH. [ &
1. MexaHuka
ITpopaboTka
JIEKLIUH, U3y4YeHUE
TEOPETHYECKOTO
Mmarepuana,
MOJrOTOBKA K
1.1 KunemaTHKa ¥ TUHaMHKa BBITIOJTHEHUIO U BrimosaeHne OIK-1.1
MOCTYNaTEIbHOIO u 2 1 40 obpabdoTka KOHTPOJIbHOM OIK- 1' 2’
BpaIaTEIbHOTO JABIKEHUS pe3yIbTaToB pabotsr Ne 1 '
71a00PaTOPHBIX
pabor, perieHue
WUHUBUAYaTbHBIX
KOHTPOJIBHBIX
pabot
1
IIpopaboTka Beinonnenue u
JIEKLUHA, H3ydeHre 3aIuTa
TEOPETHYECKOTO J1a00paTOpHOI
Mmarepuana, paboThI
MMOATOTOBKA K Nel"ITpumenenue
1.2 3akoHBl COXpaHEHHS B 1 2 1 40 BH:; n;e;if " cox JaKoron OIIK-1.1,
MEXaHHKe p DATCHI ST OIIK-1.2
pe3yNbTaTOB OTIpeeIeHHs
7a00paTOpHBIX | CKOPOCTH IOJIeTa
pabort, perieHne mynn'.
HHIUBUIYaTbHBIX Brinonnenue
KOHTPOJIBHBIX KOHTPOJIBHON
pabot pabotsr Ne 1




IIpopaboTka
JIEKIIUH, U3ydIeHHE

pabot

paboTsr Ne 1"

TEOPETUYECKOTO
Mmarepuana,
MIOJITOTOBKA K
BBITIOJTHEHUIO U Brimonaenne
1.3 Mexanunueckue o OIIK-1.1,
1 40 o0paboTka KOHTPOJIBHOH
KOJIeOaHUs M BOJIHBI OIIK-1.2
pe3yJIbTaToOB pabotsr Ne 1
1a00PaTOPHBIX
pabor, perieHue
VHIUBHUAYaIbHBIX
KOHTPOJIBHBIX
pabot
HWroro no pazzpery 4 120
2. MonekynsipHas ¢usuka H
TEPMOANHAMUKA
ITpopaboTka
JIEKLU, U3y4YEHUE
TEOPETUYECKOTO
Mmarepuaa,
MIOJTOTOBKA K
2.1 Craructuueckas Quszuka A
BBINOJIHEHUIO U Brimonnenue
u . OIIK-1.1,
0,5 40 00paboTka KOHTPOJIBHOM
MOJIEKYJIIPHO-KMHETHYECKast OIlK-1.2
pe3ysbTaToB padotsr Ne 1
Teopus
11a00paTOPHBIX
pabor, peuieHue
MHIUBHIYaIbHBIX
KOHTPOJIBHBIX
pabor
1
ITpopaboTka
neKL[iﬁp M3VICHME BrinonHenue n
13y 3ammTa
TEOPETUYECKOTO .
MATeDHANa nabopaTtopHOn
P ’ paboter Nel4
MOJrOTOBKA K "
Onpenenenue
BBITIOJTHEHUIO U
2.2 TepMonmHAMUKA 0,5 40 obpadoTka HoKasaTeiit OIK-11,
© P ' p annabarsl Y OIIK-1.2
Pe3yJIbTaTOB
metonoM Kiremana
11a00paTOPHBIX "
a0o0T, perieHne u Jlesopma”,
P P Brimonnenue
WHIVBHIYaTbHBIX o
KOHTPOJIbHOM
KOHTPOJIBHBIX "
paboter Ne 1
pabor
HWroro no pazaeny 1 80
3. BosiHOBas ¥ KBaHTOBasK ONTHKA
IIpopaboTka Brinonnenue n
JIEKIUH, U3ydeHHe 3alIuTa
TEOPETHYECKOTO JTabopaTOPHOI
Mmarepuana, paboTsr Ne34
HOATOTOBKA K "Omnpenencaue
BBIMOJIHEHUIO U JIMHBI CBETOBOM
3.1 Untepdepenuus u A OIlK-1.1,
1 2 42,4 ob6paboTka BOJIHBI K
JIU(PaKIys CBETOBBIX BOJIH OIlIK-1.2
Pe3yJIBbTaToB XapaKTePUCTHK
1a60PaTOPHBIX JuPaKIUOHHON
pabor, perieHue pemeTku".
HIUBHUAYaIbHBIX Brimonnenue
KOHTPOJIBHBIX KOHTPOJIBHON




IIpopaboTka
JIEKIIUH, U3ydIeHHE

TEOPETHYECKOTO
Mmarepuana,
MOJIrOTOBKA K
BBITIOJTHEHUIO U Brimonaenne
N OIIK-1.1,
3.2 KBaHTOBAasI ONITHKA 1 40,4 o0paboTka KOHTPOJIbHOI OIK-1.2
pe3yJIbTaToOB pabotsr Ne 1 '
1a00PaTOPHBIX
pabor, perieHue
VHIUBHUAYaIbHBIX
KOHTPOJIBHBIX
pabot
HUroro no pazaeny 3 82,8
Hroro 3a cemectp 8 4 12828 9K3aMeH
4. DJeKTpUIECTBO U MAarHETU3M
ITpopaboTka
JIEKLU, U3y4YEHUE
TEOPETUYECKOTO
Mmarepuana,
HOJITOTOBKA K
4.1 DIEKTPOCTATHIECKOE BBIMOJTHCHUIO U BeIinonHenue OIK-1.1
rnoje B BakyymMeé H B 0,5 1 15 obOpaboTka KOHTPOJIbHOM OHK-lI 2’
BCIIIECTBE pe3yJIbTaTOB paboTthr Ne 2
71a00PaTOPHBIX
pabort, perieHue
WHUBUAYaTbHBIX
KOHTPOJIBHBIX
pabot
Boinonnenue n
3aIuTa
ITpopabotka 71a00paTOpHOI
TIEKIUH, H3ydIeHHE paboter Ne24
TEOPETUYECKOTO "Pacmupenue
Mmarepuana, npenena
HOJrOTOBKA K W3MEpPCHUS
42 HocTosHHb BBITIOJTHEHUIO 1 amIepMerpa u OIK-1.1,
. 2105 0,5 10 o0OpaboTka BOJIETMETpPA
3NEKTPUYECKUM TOK OIlK-1.2
Pe3yIbTaTOB MIOCTOSTHHOTO
11ab0paToOpHBIX ToKa".
pabor, perieHue Brinonnenue
WHIVBHIYaTbHBIX KOHTPOJIBHON
KOHTPOJIbHBIX pabotsr Ne 2
pabor "DNIEeKTPUIECTBO U
MAardHe€Tus3M.
BosnoBast ontuka"
ITpopaboTka
JIEKLUH, U3y4YeHHE
TEOPETHYECKOTO
Mmarepuana,
MOJrOTOBKA K
4.3 MarnuTHO® TIONE B BRITIOTHCHHIO I BHHOHHGHHS OIIK-1.1,
0,5 0,5 16 00paboTka KOHTPOJIHOM
BaKyyMe€ U B BEII[ECTBE OIlK-1.2
pe3yNIbTaToB pabotsr Ne 2
1a00PaTOPHBIX
pabor, perieHue
VHIUBHUAYaTbHBIX
KOHTPOJIBHBIX

pabot




4.4 DNeKTpOMAarHUTHas
UHIYKIHUSE

0,5

15

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

Brimonnenue
KOHTPOJIBHOH
padotsr Ne 2

OIIK-1.1,
OIIK-1.2

45 DIEKTPHUECKHE
KojneOaHusT U TEepPEeMEHHbIH
TOK

0,5

0,5

20

ITpopaboTka
JIEKLU, U3y4YEHUE
TEOPETUYECKOTO
Mmarepuaa,
HOJI'OTOBKA K
BBITIOJTHEHUIO U
o0OpaboTka
Pe3yIbTaTOB
71a00PaTOPHBIX
pabor, perieHue
WHUBUAYaTbHBIX
KOHTPOJIBHBIX
pabot

Brimonnenue
KOHTPOJIBHOMN
pabothr Ne 2

OIIK-1.1,
OIIK-1.2

Hroro no pazneny

2,5

2,5

76

5. KBanToBasi, aTOMHasi U sJCpHas
(dusnka

5.1 KBaHTOBast MeXaHHKa

04

0,5

30

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

Brinmonsenue
KOHTPOJIBHOM
pabotsr Ne 2

OIIK-1.1,
OIIK-1.2

5.2 ®usuka aroma

0,4

0,5

30

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

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

OIIK-1.1,
OIIK-1.2




5.3 Anepuas ¢pus3nka

0,5

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

OIIK-1.1,
OIIK-1.2

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

0,2

35,4

ITpopaboTka
JIEKLU, U3y4YEHUE
TEOPETUYECKOTO
Mmarepuaa,
HOJI'OTOBKA K
BBITIOJTHEHUIO U
o0OpaboTka
Pe3yIbTaTOB
71a00PaTOPHBIX
pabor, perieHue
WHUBUAYaTbHBIX
KOHTPOJIBHBIX
pabot

Brimonnenue
KOHTPOJIBHOMN
pabothr Ne 2

OIIK-1.1,
OIIK-1.2

Hroro no pazneny

1,5

1,5

1254

Uroro 3a cemectp

201,4

3a0

Hroro no JAUCHUIIIINHE

12

484,2

9K3aMeH, 3a4eT C
OLICHKOM




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Ipu peanuzanuu pa3IMYHBIX BHUIOB y4eOHOH paboThl HambOosee d(PQeKTUBHBIC
pe3yibTaThl OCBOCHUS IUCUUIUIMHBI «®Du3uka» Hal0T TpaaulUoOHHBIE 00pa30BaTENbHBIC
TEXHOJIOTMM,  TEXHOJOTMU  MPOOJEMHOro  OOYy4YeHMs, HMHTEPAKTUBHBIE  TEXHOJIOTUU,
UH(POPMALMOHHO-KOMMYHUKAIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTHH.

1. TpagunuoHHble 00pa3oBaTelbHbIE TEXHOJOTHMH OPHEHTHUPYIOTCS Ha OpraHU3aluio
00pa30BaTeNIbHOTO  IIpOLEcCa, MPEANOJJAralllyl0 MPSAMYH TPaHCISALUI 3HAHUM  OT
npenoaaBaress K CTyIeHTY (IPEeuMYIEeCTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UUTIOCTPATUBHBIX
METOMO0B 00ydeHus1). YueOHasi IesTeIbHOCTh CTYJACHTAa HOCUT B TaKUX YCJIOBHSX, KaK MPaBUIIO,
PENpPOYKTUBHBIN XapaKTep.

@®opmbl y4eOHBIX 3aHATHH C UCTIOIB30BAHUEM TPAAULIIMOHHBIX TEXHOJIOTHIA:

Nndopmanonnass jekuuss -  [OCIENOBATEIbHOE  M3JIOXKEHHE  Marepuana B
JUCLUIUIMHAPHON JIOTHKE, OCYIIECTBISEMOE MPEUMYIIECTBEHHO BepOalbHBIMU CpENCTBAMU
(MOHOJIOT MperoaaBaTesl).

Cemunap — Oecena mpemnogaBares U CTyIEHTOB, 00CYKIEHHE 3apaHee MOATOTOBICHHBIX
COOOIEHUH MO KaXIOMY BOMPOCY IUIAHA 3aHATHS C E€OUHBIM JUIS BCEX MEpeyHEM
pEKOMEHIyeMOH 00s3aTeIbHOM U JOTIOTHUTEIBHOM JTUTEPATYPHI.

[IpakTHueckoe 3aHATHE, MMOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHUM M HABBIKOB 11O
IPEJIOKEHHOMY aIrOPUTMY.

JlaboparopHasi paboTa — opranuzanus yueOHo! paboThI C pealIbHBIMU MaTepPHAIbHBIMU U
MH(OPMALlMOHHBIMU OOBEKTaMH, AKCIEpPUMEHTalbHasi paboTa € aHaJIOrOBBIMHU MOJEISIMU
pealbHbIX 00OBEKTOB.

2. Texuomoruu mpoOIEMHOTO OOyUYEHUsS — OpraHu3anus o0pa3oBaTEeILHOrO IMpolecca,
KOTOpasl MpeJnojaracT MoCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3aHUE YUEOHBIX MPOOIEMHBIX
CUTYalUH JUIsl CTAMYJIMPOBAHUS AKTUBHOW M03HABATEIbHON AE€ATEIbHOCTHU CTY/IEHTOB.

®opMbl y4eOHBIX 3aHATHUI C UCIOIB30BAHUEM TEXHOJIOT M MPOOIEMHOT0 00Y4EHUs:

[IpoGnemHas nekuust — U3JI0KEHUWE MaTepuaa, IMpeanoiararoliee MOCTaHOBKY
NpOOJIEMHBIX W JMCKYCCHOHHBIX BOIIPOCOB, OCBEUICHHE pA3JIUYHBIX HAayYHBIX I10/XOJIOB,
ABTOPCKHME KOMMEHTApUHU, CBSI3aHHBIE C PA3NMYHBIMU MOJEISMHM HUHTEPIPETAlUU U3Yy4aeMoro
MaTepuaia.

[IpakTuueckoe 3aHaTHEe B ¢GopMe NPAKTHKyMa — OpraHu3anus ydeOHOW paboThl,
HarpaBJieHHAsi Ha pelIeHHEe KOMIUIEKCHONW y4eOHO-TI0O3HABATENbHON 3a/ayu, TpeOyromen oT
CTYyJIeHTa IPUMEHEHUS KaK HAYYHO-TEOPETUYECKUX 3HAHUM, TAK U TPAKTUYECKHUX HABBIKOB.

3. HTepakTHBHBIE TEXHOJIOTHH — OpraHU3anus 00pa3oBaTENLHOTO MPOIecca, KOTopast
IpeJIoiaracT akTUBHOE U HEJTMHENHOE B3aUMO/IEHCTBUE BCEX YUACTHUKOB, TOCTH)KEHNE HA ATON
OCHOBE JIMYHOCTHO 3HAYMMOIO JJIsi HUX oOpa3oBaTelbHOTO pe3ynbrata. Hapsay co
CIEUUATU3UPOBAHHBIMU  TEXHOJOTHUAMHM  TaKOro  pojJa  NPUHIUN  HUHTEPAKTUBHOCTH
IpOCJIEKUBAaeTCI B OOJNBIIMHCTBE  COBPEMEHHBIX  00pa30OBaTENbHBIX  TEXHOJIOTHH.
WHTEepakTUBHOCTH MOAPA3yMEBAET CYOBEKT-CYyOBEKTHBIE OTHOILICHHS B X0€ 00pa30oBaTeIbHOTIO
npolecca 1, Kak cieicTsue, GopMHpoBaHHE caMOpa3BUBaloLIEiics HHPOPMAITMOHHO-PECYPCHOM
CpEeJBl.

@®opMmbl yuyeOHBIX 3aHATHI C HMCHOJB30BAaHUEM CHEIHATU3UPOBAHHBIX WHTEPAKTHUBHBIX
TEXHOJIOTHI:

Jlexuusi «0OpaTHON CBS3M» — JIEKIUSA-TIPOBOKAIMs (M3JI0KEHUE MaTepHalia ¢ 3apaHee
3arIaHUPOBAHHBIMH OITMOKAMM ), JIEKIHsI-0ece1a, TEKIUS-TUCKYCCHSI.

CeMuHap-IuCKycCcHsl — KOJUIEKTMBHOE OOCYXJIE€HHE KaKoro-nu0o CHOpPHOro BOMpOca,
npoOJieMbl, BBHISBICHHE MHEHUH B Tpymme (MEXIpYNIOBOW JHMAlor, JTUCKYCCHS —Kak
CIIOp-IMaJor).

4.  HWudbopMallmOHHO-KOMMYHUKAIIMOHHBIE ~ O0Opa3oBaTelbHbIE  TEXHOJNOTUH  —
opranusaius o00pa3zoBaTebHOTO MpoIecca, OCHOBaHHAsI HA MPUMEHEHUH CHEeIUaIN3UPOBAaHHBIX
IPOTPAMMHBIX CpeJl U TEXHUYECKHUX CPEJCTB PabOThI ¢ HHPOPMAIUEH.



dopMbl y4eOHBIX 3aHITHH C HCIIOIB30BAaHHEM HH(OPMAIMOHHO-KOMMYHHKAITMOHHBIX
TEXHOJIOTHIA:

Jleknusa-pu3yanu3anus — U3JI0KEHHE COACPKaHUS COMPOBOXKIAETCS MpPE3EHTALUEH
(meMoHCTpaIe yueOHBIX MaTepPHalioB, MIPEICTABICHHBIX B PAa3IMYHBIX 3HAKOBBIX CUCTEMaX, B
T.4. WUTFOCTPATUBHBIX, TPAPUIECKUX, ayAHO- U BUCOMATEPHUAIIOB).

[IpakTuueckoe 3aHATHE B (QOpME TMPE3CHTAMM — TMPEACTABICHUE PE3YJIbTaTOB
MPOEKTHOM WJIM HMCCJIEA0BATEIbCKOM AEATEILHOCTA C UCMOJIb30BAHUEM CIICIIMATM3UPOBAHHBIX
MIPOTPAMMHBIX CpE/I.

6 YueOHO-MeTOAMYeCcKOe o0ecriedyeHUue CAMOCTOSITeJIbHOI PadoThI 00y4aKoIuXCs
[Ipencrasneno B npunoxxenuu 1.

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

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE O0ecnedeHrue TUCIUIITIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypAa:

1.CaBenbes, 1. B. Kypc o6uieii pusmku : yueOHoe nmocodue : B 3 romax / M. B. CaBenbes.
— 16-e u3n., crep. — Cankr-IletepOypr : Jlanb, 2020 — Tom 1 : Mexanuka. MonekynsipHas
¢m3uka — 2020. — 436 c. — ISBN 978-5-8114-5539-3. — Tekcr : anektponHsii // Jlans :
3NIEKTPOHHO-OMbOMHoTeynass cucrema. — URL: https://e.lanbook.com/book/142380 (nata
obpamienns: 19.04.2023). — Pexxum fg0cTyIma: /11 aBTOPHU3. MOJIB30BATEICH.

2. Cagenbes, U. B. Kypc oOmeit ¢pusuku. B 3 1. Tom 2. DnekTpuuecTBO U MarHeTH3M.

Bonubl. Onrtuka : ydebnoe mocobue mus BysoB / M. B. CasenbeB. — 16-¢ w3a., crep. —
Cankr-IlerepOypr : Jlamp, 2022. — 500 c. — ISBN 978-5-8114-8926-8. — TekcT :
SIIEKTPOHHBIH // Jlanp : AJIEKTPOHHO-ONOIMOTEYHAS cucrema. — URL:

https://e.lanbook.com/book/185339 (mata obpamienus:: 19.04.2023). — Pexxum moctyma: s
aBTOPH3. M10JIb30BATEIIECH.

3. Casenbes, U. B. Kypc o6meit ¢puzuku. B 3-x T1. Tom 3. KBanToBas ontuka. ATomMHas
¢u3uka. dusuka TBepaoro Tena. du3MKa aTOMHOTO siapa W djeMeHTapHbix udactur / W. B.
CaenbeB. — 14-e u3n., crep. — Cankr-IlerepOypr : Jlawp, 2023. — 320 c. — ISBN
978-5-507-47045-7. — Tekcr : anexTpoHHbIH // JIaHb : 3IeKTPOHHO-OMOIHOTEYHAS CHCTEMA. —
URL: https://e.lanbook.com/book/322505 (nata obGpamenus: 19.04.2023). — Pexum jgoctyna:
JUIS1 aBTOPU3. MOJIb30BaTEIIEH.

0) lonoJiHMTEILHAA JIATEpaTypa:

1. Jemuauenko, B. Y. ®usuka : yueouuk / B.U. [lemuauenxo, 1.B. [lemuauerko. — 6-¢
u3n., mepepad. m jgon. — MockBa | UHOPA-M, 2023. — 581 c. + Jlon. marepuaibl
[DnexTpoHHEIi pecype]. — (Boicmiee oOpazoBanue: bakanaspuar). - ISBN 978-5-16-010079-1. -
Tekcr : anextponnsbIit. - URL: https://znanium.com/catalog/product/1913243 (nata oOpareHus:
19.04.2023). — Pesxum 10cTyMa: 1O MOIITHCKE.

B) MeTonuyeckue ykazaHus:

1. Mexanuka. [TocoOue o MOArOTOBKE M BBIMOJHEHUIO TAOOPATOPHBIX padoT : yueOHoe
nocobue [mis By30oB] / Marauroropckuii roc. Ttexuumdyeckuii yH-T um. I. WM. Hocosa. -
Maraurtoropck : MI'TY um. I'. W1. Hocoga, 2021. - 1 CD-ROM. - 3arum. ¢ tuty. skpaHa. -



URL.: https://host.megaprolib.net/MP0109/Download/MObject/2968. - ISBN
978-5-9967-2124-5. - TekcT : 31EKTPOHHBIN.

2. Koukun lO. I1. MonekynsapHas pusnka 1 TepMOAMHAMHUKA: TOCOOUE 11O IOJATOTOBKE U
BBIIOJIHEHHUIO J1a00paTopHbIX pabot : yuebHoe mocobue [mis By3oB] / 0. I1. Koukun, U. 1O.
boraueBa ; Marauroropckuii roc. rexuudeckuid yH-T uM. I'. M. Hocosa. - Marauroropck : MI'TY
um. I. W. Hocoma, 2022. - 1 CD-ROM. - 3arm. ¢ turyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20101. - ISBN 978-5-9967-2518-2. -
TeKCT : 3JIEeKTPOHHBIMN.

3. Beuepkun M. B. DnekrpocTaTika U NOCTOSHHBIN TOK : ipakTukym / M. B. Beuepkum,
O. B. Kpusko, E. B. Makapuesa ; MI'TY, Uu-T sHepretuku u aBromaruku, Kad. dusuku. -
Maruutoropck : MI'TY, 2012. - 1 osnekrpon. onr. guck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/580. - TekcT : 3JeKTPOHHBIA.

4. Beuepkun M. B. Llenu nocTossHHOTO TOKa: MPAKTHUKYM 10 (hU3UKE | yueOHOE TTocodue
[nns By30B] / M. B. Beuepkun, O. B. KpuBko ; MarHuTOropckuii roc. TEXHUIeCKuit yH-T UM. I
. Hocora. - Marautoropck : MI'TY um. I'. U. Hocora, 2022. - 1 CD-ROM. - 3arn. ¢ tutyn.
skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/3193. - ISBN
978-5-9967-2300-3. - TekcT : 2JIeKTPOHHBIH.

5. CaBuenko 0. U. TlepemenHslii TOK : 1abopatopHsiii npaktukym / F0. U. CaBuenko, O.
H. Boctpoknyrtosa, H. . Mumenesa ; 1O. 1. Capuenko, O. H. Boctpoknytoa, H. I.MuiieneBa
; MI'TY. - Maruutoropck : MI'TY, 2018. - 1 snekrpon. ont. guck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2081. - ISBN 978-5-9967-1151-2. -
TeKcT : 2eKTPOHHBIH.

6. ®u3nka TBEPAOro TeNIa, aTOMa M aTOMHOTO s/Ipa : yueOHoe nmocobue [ By3oB] / C. A.
byrakos, [I. M. Hdoarymun, M. A. JlucoBckas, B. B. MaBpunckuii ; Marautoropckuii roc.
texanyeckuid yH-T uM. . 1. HocoBa. - Maraurtoropck : MI'TY um. I'. . Hocoga, 2019. - 1
CD-ROM. - 3arn. c¢ tutyn. »skpaHa. - Copnepx.: JlaGopatopueie pabotel. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2393. - ISBN 978-5-9967-1531-2. -
TeKCT : DJIEeKTPOHHBIN.

7. Koukun 1O. I1. Coopuuk 3amau mo ¢usuke : npakrukym / 0. I1. Koukun, U. IO.
Borauera ; MI'TY. - Marauroropck : MI'TVY, 2018. - 1 snexrpoH. ont. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2122. - ISBN 978-5-9967-1162-8. -
TeKcT : DJIEeKTPOHHBIN.

r) IIlporpammHuoe ob6ecnieuenune u MHTEpHET-pecypenl:

IIporpammHuoe obecnieyeHue

Haumenoranue [10 Ne norosopa Cpoxk neiicTBuUS TUIICH3UU
Adobe Design

Premium CS5.5 |K-615-110112.12.2011 6eccpodHo
Academic Edition

7Zip CcB000JTHO pactpoctpansemoe [10 0EeCCPOYHO

Adobe Reader cB000IHO pacupocTpansemoe [10 0eccpouHO
Bbpayzep Mozilla

Firefox cB00OTHO pactpoctpansemoe [10 06eccpovHO
Bpaysep Yandex |cBoGoxaHo pacnpocrpansemoe I10 OCCCPOUHO

FAR Manager cB000THO pacrpoctpansemoe [10 0EeCCpOYHO

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI
| Haszpanue kypca | Ccblika




HauuonaneHas MHPOpMaLMOHHO-aHAIUTHYECKAs
cucreMa — PoccuMHCKMM HMHIEKC HAy4dHOIO
uutuposanus (PHMHII)

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

DnekTpoHHbIe pecypchl Oonommoreku MI'TY um.
I'.1. HocoBa

https://host.megaprolib.net/MP0109/Web

9 MaTtepHaJbHO-TEXHHYECKOE o0ecTeueHne TUCIUTILIHHBI (MOLYJIs1)

MaTepHaano-TeXHqucxoe obecrieucHUe JUCHHUIIIMHBI BKIIFOYACT:




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

VY4eOHble ayJUTOPUH JUIsl IPOBEACHUSI 3aHATUHN JIEKLIHOHHOIO THUIIA

OcHauieHue ayaguTopuu:

MynbTUMEANIHBIE CPEICTBA XPAaHEHHUS, TIEPEIauH U MPeICTaBICHIS HHPOPMALIUH.

VY4ebHas ayIuTOpHs JUIsl IPOBEACHUS JadopaTopHbIX padot: Jlaboparopus «MexaHUKH,
MOJIEKYJISIPHON (PU3UKU U TEPMOJAUHAMUKI

OcHarieHue ayAuTopuu:

JIaGopaTopHble YCTaHOBKH, U3MEPHUTEIbHBIC MPUOOPHI I MPOBEACHUS JTa00OPATOPHBIX
pabor:

1. banucTuueckue MassTHUKH.

2. Mastauk O6epOeka.

3. duzndeckuii MasTHUK.

4. Jocka I'anpToHA.

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

6. JlaGopaTtopHasi ycTaHOBKa MJIsi ONpEACTCHUS IOKa3zaTeliel aanadarel Y METOJIOM
Knemana u /lezopma.

7. JJabopaTopHast ycTaHOBKa JJIsi IIPOBEPKU 3aKOHA BO3PACTAHUS SHTPOIHMHU B MPOIECCE
Ju(dy3un ra3oB Ha MOJIEIU [TEPEMEIINBaHUS IAPOB.

8.JJaboparopHasi ycTaHOBKa JJIsl TPOBEPKH 3aKOHOB BO3pACTaHMsI YPHTPOITUH B IIPOIECcCe
TeriooOMeHa.

9.YcranoBka mnaGopaTopHas s W3Y4YCHHS 3aBUCHMOCTH CKOPOCTHM 3ByKa OT
temneparypsl "M®-C3-M"

10. VYcraHoBka saboparopHas Ui HCCIEAOBAaHUS TEIUIOEMKOCTH TBEpPAOTO Tea
"M®-TET-M".

11. YcranoBka nabopaTtopHasi AJisl ONPENENIeHNs YHUBEPCAIbHOM Ia30BOM MOCTOSIHHOM
"M®-OI'TI-M".

12.Crenp 1abopaTOpHBI Ta30BbIE MPOLIECCHI.

13. MeputenbHbIi HHCTPYMEHT.

VYyeOHast aynuTopusi JJid IpoBeleHus JjadopaTopHbIX paboT: JlabGoparopus
«DNEeKTpUYECTBA U ONITHKI

OcHarieHue ayuTopuu:

JIaGopaTopHble YCTaHOBKH, U3MEPHUTEIbHbBIE NPUOOPHI I MPOBEACHUS JTa00PATOPHBIX
pabor:

1.JIaGopaTopHasi ycTaHOBKa JUIsl MCCIIEJOBAHUS AIIEKTPOCTATUYECKOTO OISl C TOMOIIIBIO
OJIMHApPHOI0 30H/1a.

2. YcTaHOBKa JUIS IIYHTUPOBAHUS MUJUTMAMIIEpMETpa.

3. YcranoBka tabopatopHasi Uist OnpeieNieHIsI THIYKTHBHOCTH COJICHOMIa K MATHUTHOM
IIPOHUIIAEMOCTH.

4. YcraHoBKa J1abopaTopHas JUisi U3yU€HHUs pE30HAaHCA HANpPsDKEHUN M OlpeneeHHs
UHTYKTUBHOCTH

5. JlaboparopHast ycTaHOBKa Ui U3y4EHHS JJIMHBI CBETOBOM BOJIHBI U XapaKTEPUCTUK
TU(PPAKIMOHHOMN PEIETKH.

6. JlabopaTopHas yCTaHOBKa JUIsl ONpENENICHHs pajuyca KPUBU3HBI JMH3bl U JUIMHBI
CBETOBOM BOJIHBI C MOMOLIBIO Kosel HeroToHa.

7. JlabGoparopHasi ycTaHOBKa JUIsl ONpPEAETICHUs KOHILEHTPALMM PacTBOPOB caxapa U
IIOCTOSIHHOW BpaIlCHUS.

8. IcTOYHMKM IMTaHUS TOCTOSIHHOTO TOKA.

9. Marasun emkxocreit Time Electronics 1071.
10 Maranuwr enrenera P-R12



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

YyeOHast ayauTopus [Uisl MpoBeleHus JiabopaTopHbIx padot: JlaGoparopus «Atoma,
TBEPJIOTO TeJIa, SIIPar»

OcHailieHue ayIuTOpUu:

JIaGopaTopHbIe YCTaHOBKH, U3MEPHUTEIbHBIE MPUOOPHI IS MTPOBEACHUS JTA00OPATOPHBIX
pabor:

1.JlTaboparopuas ycranoBka s "M3yuenus BHemHero porodddekra’.

2. YcraHOBKA JJis M3y4YEHUsS! CIIEKTpa aromMa BOAOPOJA U OIpPEAeTCHHUS IMOCTOSHHOM
Punbepra.

3. YcranoBka 1abopaTtopHasi 1Jis OIlpeieJIeHHs] TOTeHIMana BO30YyKIeHU Ta3a.

4. YcTaHOBKa JIJIs1 OTIPENIeNICHUs JUTMHBI POOeTa YacTHUIl B BO3yXeE.

5. M3mepur.ckopoctu cuera Y UM2-2.

6. MonoxpomaTtopst MYM-1.

7. Mynstumetpsl APPA 205, 207.

8. Ocmmmiorpad nByxkanaibHbii GOS-620 FG.

9. MepuTenbHbI HHCTPYMEHT.

VY4eOHble ayauTOpUM JUISI TPOBEACHMS] MPAKTUYECKUX 3aHATHI, TPYNIOBBIX U
VHIVBUAYAJIbHBIX KOHCYJIbTALMN, TEKYLIETO KOHTPOJIS U IPOMEKYTOUHOM aTTECTalluH

OcHarieHue ayauTopuu:

WHTepakTBHAs JOCKA, IPOEKTOP;

MynbTUMEIMITHBIA TPOEKTOP, IKPaH.

VY4eOHble ayTUTOPUU JAJISl BBIIOJIHEHUS KYpCOBOTO MPOEKTHPOBAHUS, IMOMEUICHUS IS
CaMOCTOSITENIbHOI paboTHI.

OcHalleHue ayIuTOpun:

[Mepconanpubie KommbioTepbl ¢ maketom MS Office, ¢ Beixomom B MHTepHeT u ¢
JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENbHYIO CpPEly YHUBEPCUTETA.

[lomemenne s XpaHeHus M NPO(UIAKTHYECKOrO0 OOCITYXUBaHUS Yy4eOHOTO
o0opymoBaHus

OcHalleHue ayIMTOPUH:

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



IIpuaoxenne 1.

Y4eOHO-MeTOAMYECKOE 00ecTedeHHe CAMOCTOSATeIbHOM PadoThl 00y4aArOINXCSI

I[lo pgucnumuuae «®Pusukay MOpeAycMOTpeHa ayauTopHass M BHeayJIuTOpHas
camocTosTelbHas paboTa 00yJarommxcs.

AynuTopHas caMoCTOATeNbHAsA paboTa CTYACHTOB MPEAIOJIAraeT pelIeHne KOHTPOIbHBIX
3a/1a4 Ha MPAKTUYECKUX 3aHATHSX.

Hpumepubte eapuanmbsl Konmpwzbnblxpaﬁom:

Koumponvnasa paooma Ne 1 «Mexanuka. Monexynapnasa gpu3uka u mepmoouHamurka)

1. Touka gBmxercs B miockoct XOY mo 3akony: X = 2sin ot, y = 2(1 + cos t).
Haiitu nmyTh, npoliieHHBIN TEIOM 3a 2 ¢, YTOJI MEXAY BEKTOpPAaMU CKOPOCTU V U YCKOPEHHS a U
TpaekToputo aBmxkenus y = f (X).

2. [[Tap ckaThiBaeTCsl MO HAKJIOHHOW IJIOCKOCTH C yrioMm HakioHa 60°. Kakyio
CKOpPOCTh OyZIeT UMETh IIEHTp Iapa OTHOCHUTEIHHO HAKIOHHOH IIOCKOCTH 4epe3 2 ¢, €CIIH ero
HavyaJbHasi CKOPOCTh ObllIa paBHA HYJIIO?

3. Temo maccoit M = 1 kr, JeTsmiee co CKOpOCThIO V = 4 M/c, pacmiajaercsi Ha JiBa
OCKOJIKa, Macca OAHOro U3 KoTopblx M = 0,6 kr. CKOpPOCTh 3TOr0 OCKOJIKA MEPIEHIUKYIIIpHA
HAYaIbHOM CKOPOCTH Tella U paBHA U; = 5 M/c. UeMy paBeH MOJyiIb CKOPOCTH BTOPOTO OCKOJIKa?

4. ToHKHMI ogHOPOAHBIN cTepkeHb UIMHOM L = 48 cM Mo)keT BpamaTbCsi BOKPYT
TOPU30HTAILHOM OCH, MPOXOJALIe Ha pacCcTOSIHUM 1/3 €ro JUIMHBI OT OJJHOTO M3 €ro KOHIIOB.
Onpenenuts nepuoa T Manmbix KojeOaHUM CTEPIKHA.

S. ["a3000pa3Hblil BOOpOa, HaXOAUBIIHKICS TpH Temmneparype t = 2 °C u naBieHuu p
= 10° ITa B 3aKkpeIToM cocyae 06séMoM V = 5 n1, oxmagumi va AT = 55 K. Haiitu npuparienue
BHYTPEHHEH 3HEPruy ra3a 1 KOJIMYeCTBO OTIaHHOTO UM TeIlIa.

6. Maccy m = 6,6 T BoJiopoJia pacIMpWiId U300apuuecku oT o0béMa Vi 10 00béMa
V, = 2V;. Haiitu u3menenue AS SHTPONUH MPU paCHIMPEHUU.

Konmponvnaa paboma Ne 2 «Inekmpuuecmeo u macnemusm. Boanoeas onmukay

1. Ha nByx OecKOHEUYHBIX MapallIeNIbHBIX TUIOCKOCTSIX PaBHOMEPHO pacHpeiesieHbI
3apsiibl C MTOBEPXHOCTHBIMU INIOTHOCTSIMU G1 M Go. ONpeenuTh HaPSsKEHHOCTD SJIEKTPUYECKOTO
MOJISI: MEXIY TUIOCKOCTSIMU;, BHE IUTOCKOCTeH. [TocTponTh rpadmk M3MeHEeHUs HANpsHKEeHHOCTH
MOJIsE BJONb JIMHUM, MEPIeHIUKYIIpHON iacTuHaM. [IpuHsaTs 61 = —20, 62 = G, tne ¢ = 80
uKn/m>.

2. JBa ucroynuka c 3.1.c. €1= 6,5 B 1 2= 3,9 B u oquHakoBbIMU BHYTPEHHUMHU
conpoTtuBiieHussMH 10 2,0 OM COeIMHEHbl MapajjIeNIbHO M MOAKIIOYEHbl KO BHEIIHEW Lenu
conpotusiieHreM 9,0 Om. OnpeaenuTh TOKH B 2JIEMEHTAX U BO BHEITHEN LIETIH.

3. PaccrosiHrie MeX 1y ABYMs JUIMHHBIMHU MapajuieIbHbIMU rpoBogamu d = 5 cm. Tlo
MPOBOJIAM B OJJHOM HAIIpaBJICHUU TEKYT ofArHaKoBbIe TOKU | =30 A kaxxaerii. Haiitu nanykiuio B
MarHuTHOTO TIOJISI B TOYKE, HaXOJAIIEHCS Ha pacCTOSHUM 1 = 4 CM OT OAHOTO W I = 3 ¢M OT
JIpyroro mpoBoja.

4. Onpenenuth 4YacTOTy BpALICHUS MPSMOYTOJIbHOM paMKH, Bpalarouieiics B



OJIHOPOJIHOM MarHUTHOM I0JIe, MarHUTHas UHAyKLIHs kotoporo B = 0,5 Tn, ecnu ammiutyna
HaBeneHHOH B pamke DJ[C emax = 10 B. Ilnomaas pamku S =200 CM2, a yucio BUTKOB N = 20. Ocpb
BpaIIeHUs NEPHEHANKYIISIPHA BEKTOPY MAarHUTHOW MHYKIUU.

5. Ha crexnsunpiii kiuH (N = 1,5) magaer HOpMaJIBHO MOHOXPOMATHYECKUN CBET C
unHOW BONHBI A = 582 uMm. [Ipenomsromuii yron kinuaa paBeH 20 . Kakoe yuciio TeMHBIX
UHTEPPEPEHIIMOHHBIX MTOJIOC MPUXOANUTCS HA SAUHUILY JITHHBI?

6. JIBa HMKOJSI PacroIOXKEHBI TaK, YTO YroJ MEXAY MX TJIABHBIMU IUIOCKOCTSMHU
coctaBisieT ¢ = 60°. Bo ckoibKO pa3 yMEHBIIMTCS MHTEHCUBHOCTh €CTECTBEHHOTO cBeTa lo mpu
HPOXOXKICHUHU uepe3 00a Hukoist. Ko duuueHnt nornomenus ceera B kaxaom Hukoe K = 0,05.

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

1. Temrieparypa BHYTpEHHEH TMOBEPXHOCTH MY(EIbHOH IMMe4Yd TPH OTKPHITOM
oTBepcTHH Iuiomaaso 30 cM? paBHa 1300 K. Cuyuras, 4TO0 OTBEpCTHE NEYM M3IYy4aeT KaK
a0COIOTHO 4YEPHOE TEJIO, OIpPENEiIuTh, Kakas 4YacTh MOIIHOCTH H3JIyYEHHUS paccerBaeTcs
CTEHKaMHU TIeuH, eclii oTpedisemas el MOIHOCTh cocTaBisier 1,5 kBT.

2. Ha moBepxHocTb, muromniaap kotopoit S = 0,01 M exemMuHyTHO naaaer E = 63 J[x
CBETOBOM SHEpruM (B HAMPaBICHUM, MEPIICHIUKYISIPHOM MOBEPXHOCTH). BHIUMCINTE CBETOBOE
JaBJICHHE Ha 3Ty IOBEPXHOCTb, €CJIIM OHA: a) IMOJHOCTHIO OTpPakaeT CBET; O) IMOJHOCTHIO
ITOTJIONIACT CBET.

3. ®DOTOH ¢ AIMHON BOJIHBI A = 4,3 1M paccesyicss Ha CBOOOTHOM 3JIEKTPOHE. YTOII
paccessHusi coctaBui m/2. OmpeneiauTb 3HEPIHI0 PAcCeIHHOTO (OTOHA U DHEPTHIO,
MPUXOJISIIYIOCS Ha AJICKTPOH OTIAuH.

4. OneHuTh ¢ TOMOUIbIO COOTHOIIEHHS HEONmpeAeNEHHOCTEH MHUHUMAIbHYIO
. -1
KHHETHYECKYIO SHEPIHIO HIEKTPOHa, JIBIIKYIIErocs B oGmacTu, pasmep kotopoit L = 1070 m.
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5. OHpe,I[eJ'II/ITB nepuoJ moiaypaciaaa BUCMYyTa “, Bi , €CJIM M3BECTHO, YTO BHUCMYT

maccoit m = 1 r BeiGpacsiBaer N = 4,6-10" B-uactunzat =1 c.

4

6. Kakyro HauMeHbIIIyI0 SHEPTHI0 HYKHO 3aTPaTUTh, YTOOBI Pa3AEIUTh AP0 , He Ha
JIB€ OIMHAKOBBIC YaCTH.

Ilepeyennb JaGopaTopHbIX padoT:
1 cemecTp

1. JI. p. Noe 1 «IlpumeHeHnEe 3aKOHOB COXpaHEHHUS ISl OMpPEAENICHUs CKOPOCTH TOJIeTa
yJI

2. JI. p. Ne 14 «Onpenenenue nokaszarens aauadarsl Yy MetogoM Kinemana u Jlesopmar»
2 cemecTp

1. JI. p. Ne 23 «Pacmmpenue mnpeaena HU3MEpPEeHHs ammepMeTpa U BOJIbTMETpa
IIOCTOSTHHOTO TOKa»

2. JI. p. Ne 34 «OnpeneneHre ATMHBI CBETOBOM BOJHBI M XapaKTEPUCTUK TUDPAKITHOHHOMH
pEIIETKI

3 cemecTp

1. JI. p. Ne 36 «M3y4yenue 3akoHOMepHOCTEH PoTO3DDeKTa

2. JI. p. No 42 «Omnpenenenne TIaBHBIX KBAHTOBBIX YMCEN BO3OY)KICHHBIX COCTOSHHMA
aToMma BOZOPOAa»

3. JI. p. Ne 53 «Ompenenenue MakKCUMaJIbHOW SHEPTUM [-4acTHI] M HIACHTH(MUKAIIHSI



PaIOaKTUBHBIX MPETapaToOB)

Ilepeyens TeopeTHUYECKUX BOMPOCOB /IS MPOPAOOTKH JEKIIMOHHOT0 MaTepuaJia u
CaMOCTOSITEJIbHOIO H3YYeHUSI:

1 cemecTp
Kunemamuka u Ounamuka nocmynamenbHo20 u épaujamenbHo20 06UNCEHUA

1. [lonsATHE pagnyc-BeKTOpa, CKOPOCTH M YCKOPEHHUs MaTepuaibHON Touku. CpenHue u
MTHOBEHHBIC BETUUHHEI.

2. Tlpsamast u obpaTtHas 3aaun MeXaHWKU. Poip HadanpHBIX yciioBuid. [lepememnienue u
IIPOWICHHBIN IIyTh.

3. JIBmxkeHHeE 1Mo OKPYKHOCTH. YTOJ MOBOPOTA, YIII0Bask CKOPOCTh M YITIOBOE YCKOPEHHE.
CBs13b YIJIOBBIX M JIMHEWHBIX BEJIMYHMH.

4. KpuBonuHeiiHoe ABWKEHHME. TaHTeHIIMATbHOE M HOpMalibHOe yckopeHue. [lomHoe
YCKOpPEHHE. YTOJ MEXIY CKOPOCTBIO U YCKOPEHUEM.

5. MaepumanbHpie cucteMbl otcuera. [IpuHnmm otHocuTenbHOocTH [amumnes. IlepBsrii
3aKkoH HproToHa.

6. [lonsTue cuibl, Maccel U uMMyibca. [lpunnun cyneprno3unuu. OCHOBHOW 3aKOH
JWHAMUKHU TOCTYNaTENbHOrO IBMkeHUs. Tpernii 3akoH HeroToHa.

7. MOMEHT HMMITyJlbca U MOMEHT CHJIBI OTHOCHUTEIHHO TOYKU. OCHOBHOE ypaBHEHUE
JIMHAMUKHU BPallaTEIbHOIO JIBUKEHUS.

8. BpamieHue BOKpYyr HEmoJABIKHOM ocu. MOMEHT WMHEpIHH TBepAoro teia. Teopema
[ITeinepa.

9. AHanoruss XapakTEepUCTUK M YpPaBHEHUH IOCTYNATENIbHOTO U BpallaTeIIbHOTO
JIBHKCHMUS.

3akonut COXPAHEHUA 6 MEXAHUKE

1. Unrerpansl npmxeHusi. CBsI3b 3aKOHOB COXPAHEHUSI ¢ CHMMETPHUSMH MTPOCTPAHCTBA U
BPEMEHU.

2. 3aMKHyTas CUCTeMa. 3aKOH COXPaHEHUS TIOJTHOTO UMITYJIbCA CUCTEMBI TEll.

3. 3aKOH COXpaHEHHs TIOJHOTO MOMEHTa HMITyJhCa CHUCTEMBI Tel. JIBHkeHue B
[EHTPAIHHOM II0JIE.

4. Pabota u momHOCTh. KuHeTHueckas 3Heprusi MoCTyHmaTelbHOTO M BpallaTelbHOTO
JABHUXKCHUS.

5. KoncepBaruBHple ¥  JUCCHNATHBHBIE CUIbl. PaboTa  KOHCEpPBAaTHUBHBIX U
JOUCCHUIIATUBHBIX CUJI.

6. [loTenuuanpHas SHepTUs. 3aKOH COXPAHEHHUS TOJTHON MEXaHUYECKOU YHEPTHH.

7. CBa3p MEXKIy CWIOHM W TOTCHIMAJIbHOW »dHeprueil. J[[Ba cmocoba omucanust
B3aMMO/ICHCTBHSL.

8. Coynapenue nByx Tei. YOpyruil u HEYnpyrui yaap.

Mexanuueckue xKonebdanusn

VYpaBHEHHE TAPMOHHYECKUX KOJIEOAHUN U €r0 PEIICHHE.

XapaKkTepuCTUKU KoJebaHuil (aMIUIUTY/Aa, 4acTOTa, HayajabHas (aza).
Matematuyeckuil 1 GU3NIECKUI MASITHUKH.

CrnoxeHne rapMOHMYECKUX KOJIeOaHUI OJJHOTO HarpaBieHus. buenus.

CroxxeHue neprneHauKyIIpHbIX Kojebanuit. durypsr Jluccaxy.

YpaBHEHHE 3aTyXaloMMX KoJeOaHUH 1 ero pereHue.

XapaKTepUCTUKHU 3aTyXamoIMX KoJeOaHwil (BpeMs penakcaluu, JorapupMUAYECKHMA

Nook~ownE



JIEKPEMEHT, JOOPOTHOCTS ).
8. DHeprus rapMOHMYECKHUX U 3aTyXaIOMUX KOJICOaHUM.
9. BeiHyxaeHHbIe KoneOanus. Pe3onanc.

Ynpyzue eonnu

1. IlonepeuHbie U MPOIOIBHBIC BOIHBI. XapaKTEPUCTUKHU OErylieil ynpyroi BOJIHBI.

2. CKOpOCTb pacrpoCTpaHEHUs YIIPYTUX BOJIH.

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

4. BonHoBOe ypaBHEHHE. YPAaBHEHME Jlyya, YpaBHEHHUE IUIOCKOW BOJHBI, BOJHOBOE
ypaBHEHHE B 00IIEM BUIE

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

6. Konebanue HaTIHYTOM CTPYHBI.

Knaccuueckasa cmamucmuka

1. Makpocucrema. CTaTUCTUYECKMH W TEPMOJMHAMHUYECKHM IOAXOJbl K OMMCAHUIO
MaKpOCHUCTEM.

2. JuckpetHblil HaOOp BennuuH. [IoHATHE BEPOATHOCTH U CpeIHEH BETUUYUHBI.

3. HenpepsiBHbIii Hab0p BenmuunH. OYHKIUS pacpeaeTIeHUs CIyYailHOW BETMYUHBI U €€
cBOMcTBA ((PU3UUECKUN CMBICII, pacyeT BEpOSTHOCTEH, YCIOBUE HOPMHMPOBKH, pacueT CPEeIHMX
BEITUYMH).

4. PacnpeneneHue MoJIeKyJI 110 MpoeKIusaM ckopocteil. Pacnpenenenue ["aycca.

5. Pacnpenenenne mosekyn mo Moayito ckopoctu. Pactpenenenue Makcpesa.

6. Haubosee BeposTHas, cpeiHAsA U CPETHEKBAApATUYHAs! CKOPOCTH.

7. PacnpeneneHue MOJEKyJl HIEAIBHOIO Tra3a IO BBICOTE B IOJIE TSKECTH 3EMIIH.
Pacnpenenenue bonbsiimana. bapomerpuyeckas popmyia.

MKT u nepgoe nauano mepmoounamuxu

1. Mogens naeansHoro rasa. JlaBnenue u remneparypa ¢ Touku 3penust MKT. YpaBaenue
COCTOSIHMS MICAIIBHOTO ra3a.

2. Tlonsartue crenenelt cBOOOBI MOJIEKYIBI. TeopemMa 0 paBHOpaCHpeAeIeHUH YHEPTUH 110
CTENEHSIM CBOOOIBI.

3. BuyTpeHHss sHeprus Kak QYHKIUS COCTOSHHS CUCTEMBI.
Pabora kak ¢pyHk1Ms npouecca.
IlepBoe Ha4aI0 TEPMOAUHAMHUKHU.
N3oTepmuyeckuii, H30XOpUIECKUil U N300apUYECKUi MPOIECCHI.
Anmnabaruyeckuii mponecc. YpasHenue Ilyaccona. [Tonmutponuyeckue npoueccsl.
ITonsiTne TemoemkocTu. MonsipHast U yJeiabHas TEIUIOEMKOCTH. TeIioeMKOCTh MpH
U30IIpOLIECCaX.

N Gk

Bmopoe nauano mepmoounamuru. Inmponus

1. HampaBnenue mpoueccoB. Cratuctuueckuid  Bec  MakpococtostHus.  CyTh
HEOOpPaTUMOCTH.
Bropoe nauano repmoanHamuku. @opmynuposku Knaysuyca u KenbBuna.
OHTponus CUCTEMBI U ee cBolcTBa. Teopema HepHcera.
W3meHeHune S3HTPOINUHU B TEIJIOBBIX MPOIIECCAX.
OcHOBHOE ypaBHEHHE TEPMOAUHAMUKH. TepMoAMHAMUYECKHE TOTEHIIUAIBI.
[Huknuueckuii nporecc. KoagpuimeHt moie3Horo AeicTBUs TEIIOBON MAIIUHBI.
[uxn Kapno. Teopema Kapno. TepmonnHamuueckas mkaia TeMIieparyp.

Noakown



8. Crarucruyeckuii cmbici sHTponuu. Popmyna bonbimMana.

2 cemecTp
Inexkmpocmamuyeckoe none

1. Cuupl B npupoge. Posib 371eKTpOMarHuTHOTO B3aUMO/IEHCTBUS.

2. DIEeKTpOCTAaTHYECKOE MoJje. DIeKTpruecKuil 3apsii. CBONCTBA IIEKTPUUYECKOTO 3apsa.
3akoHn Kyiona.

3. HanpspkeHHOCTB JIEKTPOCTATUYESCKOTO OIS,

4. TlpuHUOMI CYNEpHO3ULMU  AJIEKTPOCTATUYECKUX TOJEH Jig JAUCKPETHOro H
HEIPEPBIBHOI'O PACIIPEAEIICHUS 3apsI/I0B.

5. TloTok BekTOpa HAMPSHKEHHOCTH AJIEKTpocTaTuyeckoro nois. Teopema ["aycca.

6.[ToTeHIMANTBFHOCTh ~ JJEKTPOCTATHUECKOTO ToJis. [IpuHIMI  Cyneprno3unuud ISt
MOTEHIIMaNA.

7.Pabota 1o nepemeneHuto 3apsaa B 3J€KTPOCTaTHIECKOM ToJie. TeopeMa 0 HUPKYJIALHUH.

8.CBs13b MeX Ay HANPsHXKEHHOCTHIO U MTOTEHIIUAJIOM.

9. Teomerpuueckoe omwmcanue 1oysg. CWIOBBIC JUHUH. OKBHIIOTCHIIMAIBHBIC
MOBEPXHOCTH.

ﬂuaﬂekmpmcu u npoeodnuku 6 IJIEKMPUUECKOM nojie

1. Dnextpuyeckuii IUTONb. [UTIONIBHBIA MOMEHT.

2. DJeKkTpuYeckoe moiie B aAudekTpuke. [lomsipuszanus quiiieKTpuka.

3. Bekrtop snexTpuueckoro cmemieHus. J(uaiaexTpuueckas MPOHUIIAEMOCTh BELIECTBA.
Teopema ["aycca st AMIIEKTPUKOB.

4. VYcnoBus Ha TpaHUIIE pa3zieNia IBYX JTUAIEKTPUKOB.

5. DIeKTpOeMKOCTh YEAMHEHHOTO MPOBOJHHUKA.

6. Konnmencatop. DJEKTPOEMKOCTh IUIOCKOTO, C(HEPHUECKOr0 U MUIUHAPUYIECKOTO
KOH/JIEHCATOpA.

7. CoenvHeHHE KOH/IEHCATOPOB.

8. Dmueprus 3apsHKEHHOTO KOHJIeHcaTopa. [ITOTHOCTh SHEPTUH AIIEKTPUIECKOTO TOJIS.

9. BxkiroueHHe KOHJEHCATOPA B AIEKTPUUYECKUE TICTIH.

Hocmoannwlit 31eKmpuyecKuii moK

1. Dnexrpuyeckuii Tok. [lnoTHOCTH TOKA. YpaBHEHHE HEMPEPHIBHOCTH.

2. 3axon Owma B nuddepeHnnanbHoit popme.

3. 3akon Oma B UHTETpabHON (hopmMe 7Sl OMHOPOIHOTO YJ4acTKa IeMH. DIEKTPUUECKOe
HaIpsDKEHUE.

4. ConpotuBieHue npoBoaHuka. CoeJMHEHHE COPOTUBIICHUH.

5. 3axon Oma mns HeogHOpoAHOTO y4acTka 1enu. Croponnne cuibl. DJIC.

6. IlpaBuna Kupxroda mis pacuera pa3BeTBIEHHBIX IETICH.

7. PaboTa m MOITHOCTH JIEKTPUUECKOTO TOKA. 3akoH J[xoyis-Jlena.

8. IlepexoaHbie MPOIECCHI B IIEMHU C KOHEHCATOPOM.

Maznummnoe nonie u 31eKMpPOMACHUMHAA UHOYKUUA

1. Enwnas npupoja dJEKTPUYECKOTO U MAaTHUTHOTO TOJIS.

2. VICTOYHHMKYW MarHUTHOTO TOJIs. MarHUTHOE IOJIe IBMXKYIIETOCS 3apsiia M MPOBOTHUKA
¢ TokoM. 3akoH buo-Casapa.

3. TloTox wm TUPKyIANMsS BEKTOpa WHAYKIIMM MarHuTHOTO mojs. Teopema ['aycca u
TeOpeMa O HUPKYIALIUU.

4. Cuna Jlopenma. [IBrkeHune 3apssKeHHON YaCTHIBI B MArHUTHOM TIOJIC.



5. Cua Ammepa.

6. MarauTtHoe 110Jj1e B BerlecTBe. HaMarHM4eHHOCTh.

7. HampskeHHOCTh MarHUTHOTO TOJisl. MarHuTHass TPOHUIIAEMOCTb  BEIIECTBA.
JlnamarHeTuKy U mapaMarHeTUKH.

8. ®deppomarneruku. Gusndeckas mpupoaa GeppoMarHeTu3ma.

9. 3akoH osnekTpomarHuTHOM wuHAyKiMu Dapaznes. IlpaBuno Jlenma. Buxpepoe
AIIEKTPUUECKOE TOJIE.

10. SBnenune camouHayKIuu. MHIyKTUBHOCTE. COJICHOMI.

11. Dueprus KOHTypa ¢ TOKOM U MarHUTHOTO I10JIS.

dnekmpuueckue Ko1e6anua u nepemenHblil MoK

KonebarenbHblil KOHTYp. MeXaHH3M BOZHUKHOBEHHUS AIIEKTPUUYECKUX KOJICOaHUI.
DHEprus MEKTPUICCKUX KOJICOaHUH.
3aryxaroiue Kojaebanus. XapakKTepUCTHKHU 3aTyXaroIuX KOJIeOaHUH.
Posib akTMBHOTO CONPOTUBIIEHUS B KOJIEOATEIIbHOM KOHTYpE.

5. BriHyxneHHble koneOaHus. BekropHas nuarpamMma HampspkeHuil. Pe3oHaHc Toka.
Pe3onancHas yacrora.

6. CoortHomenue (a3 MEXIy BHEIIHUM HAIPsDKEHHEM, CHJIOW TOKA W HANpsDKEHUEM Ha
pa3IMYHBIX JIEMEHTaX LENH.

7. llepemenHbli TOK. MHAyKTUBHOE U  €MKOCTHOe comportuieHue. IlomHoe
COIPOTHBIICHUE LIENH ITPH [IEPEMEHHOM TOKE.

8. eiicTByrome 3Ha4Y€HHUS CHJIBI TOKAa M HANpsDKEHUS. MOIIHOCTh NpU MEPEMEHHOM
toke. Koadduiment momuocTy.

NS

3ﬂeKmp0Mﬂ2Humele 60JIHbl

1. Cucrema ypaBHeHuii MakcBema Kak 0000LIEHHE PAa3pO3HEHHBIX SBJICHUMN
ANIEKTPUYECTBA U MATHETHU3MA.

2. CsaoiicTBa ypaBHeHul MakcBenna. [Ipenckazanue cyniecTBOBaHHs 3JIEKTPOMarHUTHBIX
BOJIH.

3. BonHoBoe ypaBHeHue. CKOpPOCTb pacHpOCTpaHEHHUs BOJHBI U  IOKa3arelb
IIPEJIOMIIEHUS CPEJIBI.

4. Tlnockas >ME€KTpOMarHUTHas BOJHA U €€ OCHOBHBIE XapaKTEPUCTUKU.

5. DHeprus v UMITYJIbC JIEKTpOMarHuTHO! BosiHbl. BekTop IlofinTuHra. UHTEHCUBHOCTB.

6. Ilkana 3neKTpoMarHUTHBIX BOJIH. OCOOEHHOCTH ONTHYECKOTO AUAIA30HA.

7. EctecTBeHHBIN U MOJMSAPU30BAHHBINA CBET. Bunbl nmomsipuszainuu. CTeneHp noasipu3anim
YaCTUYHO IOJIAPU30BAHHOIO CBETA.

8. 3akon Mairoca.

9. llonmspuszauus mNpud OTPAKEHUH U TPEIOMIEHHM CBETa Ha TpaHHILE pasjena
JIUAIIEKTPUKOB. Yroa bprocrepa.

10. JIBoitHoe nyuenpenomiieHue. Y cTpoicTBO mpu3Mbl Hukouns.

11. Onruyecku akTUBHBIE BELIECTBA. BpallleHue MIOCKOCTH MONSIpU3alliid CBETa IMpHU
IIPOXOXKICHUU Yepe3 ONTUYECKU aKTUBHYIO CPELy.

Humepgepenyun ceemoswix 6011

1. Tlonstue wunTepdepenimu. [IpuHIMT CyNeprmo3UIUM  JUIsI  CBETOBBIX  BOJH.
HaOmromaeMble 1 HEHAOIIOJaeMbIe BEIUYNHEL.

2. KorepeHTHble W HeKOrepeHTHbIe BOJHBL. CIOXEHHE WHTEHCHUBHOCTEH B Clydae
HEKOTEPEHTHBIX U KOTEPEHTHBIX KOJICOaHUA.

3. VYcmoBusi ycuieHus © ocnableHWs CcBeTa B 3aBHUCHUMOCTH OT pa3HOCTH (a3

uHTEpEPUPYIOMIUX BOJH.



4. OnTtudeckuit myTh cBeTOBOrO Jiyya. CriocoObl N3MEHEHHSI OITUYECKOTO MyTH CBETOBBIX
BOJIH.

5.  CBs3b ONTUYECKON PAa3HOCTH X0/1a ABYX BOJIH C Pa3HOCTHIO (a3. Y CIOBUS MaKCUMyMa
Y MMHUMYMa UHTEp(EPEHIINN B 3aBUCMOCTH OT ONITUYECKOM pa3HOCTH XOJa.

6. Cxema IOwnra. YcnoBuss HabOmromenusi uHTepdepeHunu. KoopauHaThl CBETIBIX U
TEMHBIX [10JIOC Ha SKPaHE.

7. BpemeHHas U IPOCTPaHCTBEHHAs! KOT€PEHTHOCTD.

8. MHutepdepeHus B TOHKUX IUIEHKAX B OTPAKEHHOM U IIPOXOSIIEM CBETE.

9. Cxema mns HabmoneHus kosel, HpioToHa. Pamuycel CBETNIBIX M TEMHBIX KOJEL B
OTPaKEHHOM U ITPOXOASIIEM CBETE.

Jugpakuyus u oucnepcusn ceemosvix 60aH

1. SBnenme pudpakuun. OcoOEHHOCTH, IUQPPAKIUKA CBETOBBIX BOJH. Jludpakius
Openens u Opaynrodepa.

2. Ipunuun I'toiirenca-®penens. YnpouieHHe BBIUMCIEHUH C IOMOIIBIO BEKTOPHOU
JUarpamMmal.

3.  udpakuus OpeHenst Ha KPyriioM oTBepcTUU. 30HbI DpeHens.

4. Jndppakuus @payHrodepa Ha y3KOH MPSIMONMHEHHON mienn. Y CIOBUS MaKCUMyMa U
MHUHMMYMa. 3aBUCUMOCTh MHTEHCUBHOCTH CBETA OT yIJa AU(paKum.

5. HMudpakumonnas pemerka. OCHOBHBIE XapaKTEPUCTHKU TU(PPAKIUOHHOW PEHICTKH.
YcnoBus INIaBHBIX MAKCUMYMOB M MUHUMYMOB U 100aBOYHBIX MUHUMYMOB.

6. VYrnoBas aucriepcus M pazpeniaromas CrioCOOHOCTh TUPPAKINOHHONW PEIIETKH.

7.  Judpakuus Ha IPOCTPAHCTBEHHON PELIETKE.

8. ®usnveckue MPUHIMIIEI TOIOTPaAPHH.

9. Hucnepcus ceera. HopmasnbHas u aHOMallbHasi TUCTIEPCHSL.

10. BomHoBoii maker. dazoBas v rpynIoBasi CKOPOCTH BOJIHBL.

3 cemecTp
Keanmoesasn npupooa uznyuenusn

TennoBoe n3nmyueHue abcontoTHO YepHoro Tena. 3akoH Credana — bonbimana.
3akoH cMmemienus Buna. ['unoresa Ilnanka.

OHeprus u umnynsc potoHa. J[aBaeHue ceera.

dotordpdext. 3akonsl pororddexra. Kpacnas rpanuia gporosrddexra.
®opmyina DiHIITEHA. PenATUBUCTCKUN U HEPETATUBUCTCKUN (OTOI(D(DEKT.
TopMO3HOE PEHTTEHOBCKOE U3JTyUEHUE.

A¢ddexr Komnrona. ®opmyna Komnrona.

KopmyckynspHO-BOTHOBOH Jyalli3M CBETA.

N akwNE

Inemenmul K6AHM OGO MEXAHUKU

BostHOBBIE CBOICTBA YaCTHII.

JlnnHa BonHb! e bpoiins. DkcrepuMeHTaIbHOE TOATBEPKICHHUE.

[Tpunuun HeonpeaenenHoctu I'elizenOepra. CoOOTHOILIEHUE HEONPEIETIEHHOCTEH.
BonnoBas pyHKIus 1 ee cBOMCTBA.

OcHOBHas 3a7ja4a KBAHTOBOW MeXaHUKH. Y paBHeHue [Ipénunrepa.

Yacruna B noreHIuanbHoM sime. KBaHTOBaHME SHEPTUU.

[IpoxoxkaeHre YacTUIIBl Yepe3 MOTEHIIUATbHEIN O6apbep. TyHHETbHBIN 2P heKT.

NoakowhE
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arwONE

[InanerapHast MoJeab aTOMA.

IToctynatel bopa.

N3nyuenue aroma BOJIOPOAA U BOJOPOAOINIOA00HBIX CUCTEM.
Cnektpanbabie cepun. Dopmyna baibmepa.

CreKTpbl MHOTOJIEKTPOHHBIX aTOMOB. 3aKOH Mo3H.

Amom c mouku 3penun KBAHMOBOU MEXAHUKU

1. KBsanTOBBIE UKCIA, XapaKTEPU3YIOIIHE [T0JIOKEHUE IEKTPOHA B aTOME.
2. KBanToBaHue SHEPrUH.
3. KsanroBanue MOMEHTa UMIYJIbCA.
4. Cnun nekTpoHa. [ToHbI MOMEHT 3JIeKTpOHa.
5. (Cxema sHepreTMuecKNX ypoBHEH aToMa BOJOpO/a.
6. IlpaBuna oTOopa MpU aTOMHBIX IEpexoaax.
7. 3amnoyiHeHuEe 3JIEKTPOHHBIX 000JI0YEK B MHOTOJIEKTPOHHBIX aromax. [Ipunnun [laynu.

Keanmoesasa cmamucmuka u 31eKmponpoeooHoCms meepovlx meJl
1. IIpuHIUO TOXKIECTBEHHOCTH OJIMHAKOBBIX YACTHII.
2. boszonbl u ¢epmuonsl. Tpu Buga CTaTUCTUKHU: Kiaccuueckas, bose-DiiHmirTeliHa u

®epmu-/lnpaka.
3. Cobojaubie an1ekTpoHbl. JHeprus Oepmu.
4. 3oHHas TEOpUs TBEPABIX TEIN.
5. DJEeKTpPONpOBOAHOCTh  MOJYIPOBOAHHUKOB.  3aBUCHUMOCTH  IPOBOJUMOCTH  OT
TEMIEPATYPHI.
6. CoOcTBeHHas U MpUMecHasi IPOBOJIUMOCTbD MMOTYIPOBOJIHUKOB.
7.  DNeKTpONpOBOJHOCTh METANIOB. 3aBUCUMOCTb COMPOTHUBIICHUS OT TEMIIEPATYPHI.
8. SIBnenme cBepxmpoBoauMocTy. KBaHTOBas TEOpHS CBEPXIPOBOJAUMOCTH.
Amomnoe a0po u adepuvle peaKyuu
1. SBnenue pannoakTuBHOCTH. OCHOBHOM 3aKOH PaUOAKTHUBHOTO pacmaja.
2. PannoakTuUBHBIC PSIBL.
3. CoctaB 1 XapaKTepUCTHKU aTOMHOTO s/ipa. SIiepHbIe CHUIIBI.
4. KanenbHas u o0osouedHast MoJienu siiep. Paguyc sipa.
5. Macca u aHeprus cBsi3u sApa. Y IeibHast SHEPTUs CBS3H.
6. SlnepHbie peakuuu. DHEPrus SACPHON peaKIu.
7. SlnepHas sHepreTuka.
Ocobennocmu paouoaKmusHvlX pacnaoos

1. VYpaBHeHHe M HIHepreTuyeckoe YcioBHe o-pacrana. CBs3b DHEPTUU O-YACTHULBI C

NnepruoaoM Iojrypacmajia.

2.
3.
4.
S.

TynnensHbIN 3P PexT mpu a-pacnage. CiekTp o-4acTHII.

Xapakrep CIeKTpa Y-U3Iy4eHUs.

IIpoueccsl B3auMOIEUCTBUS Y-KBAHTOB C BEILIECTBOM.

3aBUCHMOCTb MHTEHCUBHOCTHU Y-U3Jy4EHUs OT TOJIIMHBI c10s BeniecTBa. CpaBHEHHE

HpOHI/IKaIOIJ_ICﬁ CIIOCOOHOCTH PAa3JIMIHBIX BUAOB U3JTYYCHUS.

6.
7.

Tpu Buna B-pacnana. DHepreTudeckuii criekrp B-uactul. I'unoresa HeUTpUHO.
3aKoHBI COXpaHEeHHS npu B-pacnaze. Jlentonsl. JlenToHHBIN 3aps.



IIpuioxenne 2.

OHEHO‘IHLIB cpeacrea AJisd MpoBEeACHUSA l'IpOMe)KyTO‘lHOﬁ arrecranmum

a) [lnanupyembie pe3yJbTAThl 00yUYeHHs U OLlEHOYHbIE CPeACTBA ISl IPOBEACHUSA MMPOMEKYTOYHOM aTTeCTAllUN:

Kon
AHIUKATOpa

I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIIUHN

O1neHOYHBIC CPEACTBA

OIIK-1 — Cnocoben IMPUMCHATH CCTCCTBCHHOHAYYHBIC U O6HICI/IH)K€HepHI>I€ 3HaHUA, METOJAbl MATCMATUUYCCKOI'O aHAJIM3a U MOJCIIUPOBAHHUA B
HpO(beCCHOHaHBHOﬁ ACATCIIbHOCTH,

OIIK-1.1

—  Pemaer CTaHJapTHBI
npodeccuoHaIbHbIE 3a1a4u
IIPUMEHEHUEM OOLIEMH)KEHEPHBIX 3HAaHUM

(S
C

Ilepeyenn TeopeTHYECKUX BOMPOCOB K IK3aMeHAM:
1 cemecTp

1. KunemaTuka nmoctynaTtenbHOTo ABMKeHUA. [loHsATHE paanyc-BeKTOpa, CKOPOCTH
u yckopenusi. Hauanbnble ycnoBus. [lpsmas u oOpaTHast 3a1a4uu MEXaHUKH.

2. WuepumanbHble cucTeMbl oTcueTa. [loHSATHE CHIBI, Macchl W HMITYJbCA.
OCHOBHOH 3aKOH AMHAMUKH ITOCTYNATEILHOTO JABHKEHUS.

3. 3aKoHBI COXpaHEHHUs B MEXaHUKE. 3aMKHYTas cHUcTeMa. 3aKOHBI COXPaHEHUs
HMITYJIbCA 1 MOMEHTA UMITYJIbCA.

4. ]lBa cmoco0a omucaHusi B3aUMOAEHCTBU. J[BH)KEHHE YACTHUIIBI B OJJHOMEPHOM
cTarmoHapHoOM Mosie. CBs3b MEXIY CUION U MOTEHITMATBHON SHEPTHEH.

5. OOmiee mTOHATHE O BOJIHAX. XapaKTepuUCTUKU Oerymieil BoiHBL. BomHoBOe
YpaBHEHUE TIJIOCKOW BOJIHBI.

6. Ilocrynarel OifHmTeliHa. 3amenieHue BpeMeHHU. JIOpeHIIEBO COKpalleHHe
JUTMHBL. PenaruBucTckue nHBapuaHThl. IHTEpBaUl.

7. Makpocucrema. MuxkpococTosiHue u MaKpOCOCTOSIHUE CUCTEMBI.
Cratuctuueckuid moaxo. [IoHsTHE BEpOATHOCTH M CPEAHEN BEIIMUHUHBI.

8. ®DyHKIus pacmpeneNeHus clydailHOW BeIMYMHBI. PacmpeneneHne MOJIeKyl 1o
MIPOEKIHSIM CKOPOCTEH.

9. Mogens wupneanbHOro rasza. JlaBmeHue W TeMmIeparypa C TOYKH 3pEHUs
MOJIEKYJIIPHO-KHHETUYECKOW TEOPUH. Y paBHEHHE COCTOSIHUS UICAIBHOTO rasa.

10. IIpobiema HEOOPATHMMOCTH TEIUIOBBIX MPOIECCOB. DHTPOMHSI CHCTEMBI U €e
cBorictBa. Teopema HepHcra.




Kon
WHIUKaTOpa

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH

O1neHOYHBIC CPEACTBA

11. Craructuueckuii Bec Makpococtosiuus. Cytb HeoOpaTuMocTu. CTaTHCTUYECKUI
cMbIci 3HTponuu. Popmyia bonbsimana.

12. T'panunsl  OPUMEHHUMOCTH — MOJAEIM — MICATBbHOrO  rasa.  YpaBHEHHUE
Ban-gep-Baanbca. I30TepMbl peanbHOrO rasa.

2 ceMmecTp

1. Cunel B3aMMOAEWUCTBHA B IPHUPOAE. JEKTPOCTATUYECKOE TII0JE. 3aKOH
Kynona. HanpsixeHHOCTB 351ekTpocTatudeckoro nosst. [lpuHuun cynepno3sunuu.

2. [lorenuman. Teopema O  LMPKYJSALMM  BEKTOpa  HANPSDKEHHOCTH
ANEKTPOCTATUYECKOTO MOJIsl. CBSA3b MEXAY HANPSKEHHOCTBIO U IOTEHIIUAJIOM.

3. Onexrpudeckuid TOK. [IIOTHOCTH TOKa. YpaBHEHUE HENPEPHIBHOCTH. 3aKOH
Owma B muddepennmanpaoii hopme.

4. Enunas npupozna 31eKTpuyecKoro U MaruuTHoro nods. Ilone neukyierocs
3apsaa. [IpuHiun cyneprno3unuu MarHuTHeIX nosnei. 3akon buo-Casapa.

S. IToTok M HUpPKyIAMSA BEKTOpa MHAYKLIIUHA MarHUTHOTO noJjs. Teopema ['aycca
U TeopeMa O IUPKYIISIIHH.

6. 3aKkoH 3neKkTpoMarHUTHOM MHAyknuu Papanes. Ilpasuno Jlenna. Buxpesoe
JNEKTPUYECKOE TOJIE.

7. Cucrtema ypaBHeHHIl MakcBemia kak 000OILIEHHE pa3pO3HEHHBIX SIBICHUMN
JIEKTpUYECTBA U MarHeTu3ma. MartepuanbHble ypaBHEHUS.

8. CpoiictBa  ypaBHeHuii MaxkcBemna.  [lpeackazanue — cyliecTBOBaHUS
IJIEKTPOMAarHUTHBIX BOJIH.

9. CrnocoObl mossipu3anuu ectectBeHHoro ceta. Ilpusma Hukons. Bpamenue

MJIOCKOCTH MOJISIPU3ALIMK CBETA MPU MPOXOKIACHUH YEPe3 ONTUUYECKU aKTUBHYIO CPENY.

10. IlIkama 37€KTPOMarHUTHBIX BOJH. OCOOCHHOCTH ONTHYECKOTO JIMAIla30Ha.
[TokazaTenb NpenoMIIeHUS CPEIbI.

11. Cxema IOwura mns HaOmogenus wuHTepdepenuun. Bpemennas wu
MIPOCTPAHCTBEHHAs] KOT€PEHTHOCTb.

12. Snenme mudpaknuu. Judpaxums @Ppenens u Dpayarodepa. [IpuHImm
I'tolirenca-dpenerns.




Kon
WHIUKaTOpa

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH

O1neHOYHBIC CPEACTBA

Hepeqeﬂb TCOPETUYCCKUX BOINIPOCOB K 3249€TYy € OIIEHKOIi:

3 cemecTp

1. TenmoBoe m3nmyuenue tena. 3akoH Credana-bonbimana. 3akoH cMelIeHUS
Buna. ['mnoresa I1nanka.

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

3. Bonnogsle cBoiicTBa yactuil. [{nrnHa BosHbl 1€ bpoiins. DkcnepuMeHTallbHbIE
MOATBEP:KICHUS TUIIOTE3bI e bpoiins.

4. [Ipunuun  HeompeneneHHocTd.  COOTHOUIEHHME  HEONPEAEIEHHOCTEHN
['eitzenbepra. OcobeHHOCTH MpoOIEcca M3MEPEHHUs B KBAHTOBON MEXaHUKE.

5. du3nyeckoe HCTONKOBaHUE BONH Jae bpoiinsa. BonnoBas QyHkuus u ee
cBoiicTBa. [110THOCTH BEpOSITHOCTH OOHAPYKEHUSI YACTULIBI.

6. OcHoBHas 3ajaya KBaHTOBOM MexaHUKU. HecTtannoHapHOe W CTallMOHApPHOE
ypaBHeHue llIpénunrepa.

7. [IpoxoxaeHre dYacTUIBl uepe3 MNOTEeHUHaNbHbIH Oapbep. TyHHEIbHBIN
¢ dexr.

8. [Inanerapnas mopnens aroma. Iloctymarer bopa. KBanroBanue sHeprun
BOJIOPOAOTIOJOOHON CUCTEMBI.

9. VYpaBuenune Ilpenunrepa ans aroma Bojgopona. KBaHToBaHME MOMEHTa

umnynbca. [Ipasuna otdopa.

10.  Crun anektpoHa. KBaHTOBBIE YHCIIa, OMMCHIBAIOIINE COCTOSTHAE JIEKTPOHA B
atoMe. KpaTHOCTB BBIpOKIEHMS dHEepreTndeckux yposHeil. [Ipunnun [Taynu.

11. IlpuHIUI TOXACCTBEHHOCTH OJMHAKOBBIX 4acTHUIl. BO30HBI W (QepMHOHEI.
KBaHTOBBIE pacnpeneneHus.

12. CBoOomaHbIE 2JICKTPOHBI B MeTasuTe. DHeprus depmu. 30HHAS TEOPUS TBEPIBIX
Tel.

13.  Macca u 3Heprusi CBSI3U aTOMHOTO sipa. 3aBUCHMOCTH YACIbHON JSHEPTHs
CBSI3U OT MaccoBoro uncia. O0osouedHass MOAEIb siipa.

14.  Tpwu Buaa B-pacnaga. DHepreTuueckuit cnektp B-uactuu. Heiitpuno.

15. Knaccudukaius sneMeHTapHbIX yacTull. Jlentousl. JlenToHHbIHN 3apsia.




Kon

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH

O1neHOYHBIC CPEACTBA

UHIUKATOpa
16.  Anponsl. bapuonsslii 3apsa. KBapkoBas MoJelb aipOHOB.
OIIK-1.2 —  IIpumenser METOIbI Ipumepol npakmuyueckux 3a0anuii:
MOJICTUPOBAaHMSI W MaTeMaTH4eCKOro 1 cemectp
aHanM3a  JUIA  pelieHHMs  3amad = B

npodeccnoHaNbHOMI e TEeNbHOCTH

1. OnHopoaHbIfl cTepkeHb Maccoil M = 5 kr, pacmoioXeHHBIH BEPTUKAIBHO,
MOXET BPaIaTbCsl BOKPYT OCHM, MPOXOIAIIEH 4Yepe3 €ro BepxXxHuiM KoHel. B cpeauny
CTEpXKHS IonajaeT Mmynst Maccod m = 10T, JeTsmas rOpUu30HTaJIBHO CO CKOPOCTBIO
v = 103 M/c, u 3acTpeBaeT B HEM. ONpeIeIuTh KHHETHIECKYIO SHEPTHIO CTEPIKHS Cpasy
ociie yaapa.

2. Yactmma wmaccel m; = 0,1 kr, ABWXKYIIAACS CO CKOPOCThIO v = 3 M/cC,
UCIBITAaJa YIPYroe COyAApeHUe ¢ IIOKOMBLICHCA YacTuued Maccel m, = 0,2 KT .
OmnpenenuTh KaKyl0 KHHETUYECKYIO SHEPTHIO MPUOOpeTa BTOpasi YacTUIla, €CIIH TepBast
OTCKOYMWJIA IO IPSIMBIM YIJIOM K CBOEMY IIEPBOHAYAJIbHOMY HAIIPABJICHUIO.

3. PensTMBUCTCKUI 2JIGKTPOH MMEET KWHETHYecKyto sHepruto T, = 0,34 M3B.
Onpenenurs CKOpOCTh, ¢ KOTOPOU OH ABMXKeTca. CUNTaTh DHEPIHIO NOKOS DJIEKTPOHA
mec? = 0,511 M3B.

4. Omnpenenutb CKOPOCTh MOJIEKYN a30Ta, MPH KOTOPOH 3HaueHHe (YHKIMU
pacrnipenenenuss Maxkcgeina npu temneparype T; = 400 K OyzneT TakuM ke, Kak 1 JJIs
temneparypsl T, = 500 K.

5. VYrnekuciblii ra3z B koauuectse v = 0,8 Mosel HarpeBaroT U300apuyuecKH TakK,
4TO ero 00bEM yBenuunBaeTcs B N = 3,1 pasa. Onpenennure U3MEeHEHHE SHTPOIIMH B 3TOM
porecce.

6. WneanbHbIN OAHOATOMHBIN ra3 COBEPIIAET LUK, COCTOSIIIUI U3 IBYX U30X0P
u JByx u3zorepMm. HauOonblias ¥ HauMeHbIIas TEMIEPATypbl IUKIA COCTaBJISIOT
T; =400K u T, =300K, a nHauOompmmii o0beM B n =4,5 pa3a MNpeBbIIIAET
HauMeHbIMi. Onpenenure K03 UIUEHT MOJIE3HOr0 JEHCTBUS TAKOTO LUKJIA.

2 cemecTp

1. KsagpatHas mnpoBoiOYHasi paMKa pacrojoXKeHa B OJHOM IUIOCKOCTH C
JUIMHHBIM IPSIMBIM IPOBOJOM TaK, YTO JBE €€ CTOPOHBI NapajliesbHbl IIpoBoay. Ilo
pamMKe W NpoBoay TeKyT ojauHakoBele Toku | = 1 kA. Onpegenuts cuiy F,




Kon
WHIUKaTOpa

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH

O1neHOYHBIC CPEACTBA

JICHCTBYIONIYIO Ha PAMKY, €CIIU OJrKaiiasi K MpOBOAY CTOPOHA PAMKH HaXOIUTCS Ha
pacCcTOsSIHUU, PaBHOM €€ JITHHE.

2. KonebarenbHblil KoHTYp uMeeT eMKocTh C = 10 Mk®, nnayktuBHOCTh L = 25
MI'H 1 akTHBHOE conpoTuBiieHrne R = 1 Om. Uepe3 CKOIbKO KoJIe0aHUH aMILUTHTY/Ia TOKA
B 9TOM KOHTYpE€ YMEHBILIUTCS B € pa3?

3. JIBa 6eCKOHEYHO AJIMHHBIX MPSMBIX MPOBO/IAa CKPEIIEHBI OJI PSIMBIM YTJIOM.
ITo mpoBogam tekyt Toku |3 = 80A u |, = 60A. Paccrosiaue d Mex 1y mpoBOIaMH PaBHO
10 cM. onpeeTuTh MArHUTHYIO UHAYKIIKIO B B TOUKe, 0IMHAKOBO YAaJIeHHOH OT 000uX

MIPOBOTHUKOB.

4. KoHIIbI 1IenH, COCTOSIIEH U3 MOCIeI0BATEIFHO BKIIFOUEHHBIX KOHJIEHCATOPa
U axktuBHOro comporuBieHuss R = 110 Om, mnoacoenuHWIM K TEPEMEHHOMY
HaMpsDKEHUI0 ¢ aMIIUTYAHBIM 3HadeHueM Up = 110 B. Ilpu stom ammiuutyna

ycTaHoBuUBLIErocss Toka B uenu lp = 0,50 A. Haiitu pazHocTtb (a3 Mexay TOKOM U
[10J1aBa€MbIM HAIPSKEHUEM.

5. CBer ¢ A =589 HM nasaer HOpPMaANIbHO Ha JTU(PPAKLIUOHHYIO PELIETKY C
nepuonom d = 2,5MkM , cogepxkanryto N = 10000 mrpuxos. Haiit yrmoByio
UIMPUHY TU(PaKIUOHHOIO MaKCUMyMa BTOPOIO MOPS/IKA.

6. Ilydok ecTrecTBEHHOro cBeTa MaJaeT Ha CHUCTEMY M3 JIBYX
MOCJIEZIOBATEIbHO PACHOJIOKEHHBIX IOJSIPU3ATOPOB, YTOJ MEXIY IUIOCKOCTSIMU
nponyckaHusi KoTtopbix cocraBisier 30°. Koap¢uimeHT mnoriomeHuss mNepBOro
nosispuzaropa coctasisgeT 10%, a Broporo — 20%. Kakas yacTb HHTEHCUBHOCTH CBETA
MPOUJET Yepe3 3Ty ONTHUECKYIO CUCTEMY?

3 cemecTp

1. Yepuoe teno narpenu ot temneparypsl 600K mo 2400K. Bo ckonbko pa3
yBeIu4MiIach o0Ias TemaoBas 3Heprus, uiyyaemas TeaoM? Ha ckonbko M3MeHMIIach
JUIMHA BOJIHBI, COOTBETCTBYIOIAasl MAKCUMYMY DHEPIUU W3IY4YEHHS U CHEKTPAIbHBIN
COCTaB U3JIy4EHHUS?

2. OnpenenuTh HaMMEHBIIMN 3aJepKUBAIOIIUN TOTEHIMAT, HEOOXOAMMBIA IS




Kon
WHIUKaTOpa

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH

O1neHOYHBIC CPEACTBA

MPEKPAIIECHUS YMUCCHH C TOBEPXHOCTH (POTOKATOA, €CITU OH OCBEIIACTCS U3ITyUYECHUEM C
JnuHoM BosiHbl 0,4 MKM, a KpacHasi TpaHMIla JJisl MaTepuaia katoaa pasHa 0,67 MKkM

3. ®orou ¢ sHeprueit 1 MaB paccesiiicst Ha cBOOOIHOM TTOKOUBIIIEMCS SJIEKTPOHE.
HaliTu KWHETHYECKYI0 SHEPIrHi0 JJICKTPOHA OTJA4M, €CJIM B pPe3yJbTaTe paccesHUs
JUTMHA BOJHBI (JOTOHA M3MEHMIAch Ha 25%

4. Tlpu IBMKCHUU YaCTHUIIBI BIOJb OCH X CKOPOCTh €€ MOXET OBITh Ompe/iecHa C

TOYHOCTBIO (ommOKoi) g0 1 cm/c. HaliTu HeompeneneHHOCTh KOOPIMHATHI, €CIH
yacTHIleH sBisieTcs: 1) anekTpoH, 2) ApoouHka maccoi 0,1t

5. CoOcTBeHHass  (yHKIMS, ONHUCHIBAIONIAS COCTOSHHE MHUKPOYACTHUIBI B

v, (x) = C sin ﬂx

OECKOHEYHO TITyOOKOH MOTEHIIMAIBHOW siMe IUpUHOU {, UMEET BU [
Hcnonb3yst ycaoBUsI HOPMUPOBKH, OTPEACIUTh NOCTOSIHHYIO C.

6. BerauciuTh pamnychl IEPBBIX TPEX OPOUT IEKTPOHA B ATOME BOJOPOIa

7. Haiitu HamOonplIyl0 U HAaUMEHBIIYIO AJTUHBI BOJMH cepuu [lameHna B crmekTpe
u3IydeHus: Bojopoaa. CpaBHUTH TOTYYCHHBIC 3HAYCHHS C JJIMHAMHU BOJH BHIMNMOTO

N3JIyYCHU
192
. 0r _
8. HepBOHa‘IaJ'II)HaSI Macca Hu30TOIla HpUIAUS paBHa M = 5T, nepuosa

nosypacnazaa 75 cyrok. Onpenenute, CKOJIbKO siiep pacnaaercs 3a 1 CeKyHIy B 3TOM
npenapate. CKOJIBKO aTOMOB 3TOr0 mpemnapara octaHercs uyepe3 30 CyTOK U BO CKOJIBKO
pa3 U3MEHUTCS aKTUBHOCTD Ipernapara 3a 3T0 Bpems?

9. B neHTpe conHIA MPOTEKaeT TEPMOsIEpPHAs peaKklMs CUHTe3a Telus U3
BOJIOPOJIA, B KOTOPOI M3 WETBIPEX MPOTOHOB obpasyercst supo He' i aBa mosurpona.
3anummre 3Ty peakuuio. Kakue emie yacTuibl 00pa3yrorcsi B Hei?

Kakoe kommaectBo U «BBIropaeT» 3a roj| B SAEPHOM PEaKTOPE C HIEKTPHUCCKOM
MomHocThio 1 I'BT u k.m.a. 38%? Cuurars, 4To pacnaj saep ypaHa Mo JAeHCTBUEM
TEIUIOBBIX HEUTPOHOB MPUBOJUT K 00pa30BaHUIO M30TONOB KCeHOHA-141, cTpoHIusa-92
Y TPEX BTOPUYHBIX HEUTPOHOB.




0) Ilopsanox mnpoBeaeHMs TMPOMEKYTOYHOHM aTTeCTALMH, MOKA3aTeJH M KPHTEPHH
OlleHUBAHMS:

Cornacno yuyeOHOMY TUIaHY BHJIAMH IIPOMEXYTOYHON aTTECTAIUH 110 JUcuUIUHEe «Du3nKa»
ABIIIOTCS DK3aMEHa M 3ayeT. 3a4eT MPOBOIUTCS B BUAE COOECEOBaHHUS IO TEOPETHUYECKUM
BOIIPOCAM.

Ilokazamenu u Kpumepuu oyeHUBAHUA IK3AMEHA:
— Ha OLEHKY «OTJHUYHO)» — PE3YJIbTUPYIOIIUNA PEUTHUHT 00YUArOIIErocs IOJKEH COCTaBIATh 85 —
100% oT makcuMmanbHOW CyMMbI OamioB 3a cemecTtp. OOydaromUNCS MOKA3bIBAET BBHICOKUI
ypOBEHb CHOPMHUPOBAHHOCTH KOMIICTCHIIUH, BCECTOPOHHEE, CHUCTEMAaTHYECKOE U TIIyOOKOe
3HaHHWE Yy4eOHOro marepuajia, CBOOOJHO BBIMOJNHSAET MPAKTHUECKHUE 3a/JaHus, CBOOOIHO
ONEpUPYET 3HAHUSIMHU, YMEHHMSIMHU, HABBIKAMH NPUMEHEHUS WX B CUTYyalUsX MOBBIIICHHON
CJI0KHOCTH;

— Ha OIICHKY «XOPOII0Y» — PE3YJbTUPYIOUIUN PEUTUHT 00yUaromerocsi JOJKEeH cocTaBiaTh 70 —
84% OT MakCUMaJIbHON cyMMBbI 0allIoB 3a cemecTp. OOydvaromuiics JOMHKEH MOKa3aTh CPeaHHMA
ypOBEHb C(HOPMHUPOBAHHOCTH KOMIICTCHIIMW: OCHOBHBIC 3HAHWS, YMEHUS OCBOCHBI, HO
JOTYCKAlOTCA HE3HAYUTeNbHbIe OIIMOKHU, HETOYHOCTH, 3aTPyJHEHHUS MpU aHATUTHYECKHX
orepanusx, IepeHoce 3HaHU U yMEHU Ha HOBbIE, HECTAaHAAPTHBIE CUTYalIUH;

— Ha OIICHKY «YAOBJIETBOPUTEJBLHO» — PE3YIbTHUPYIONIHA PEUTHHT OOYYarOIIErocs IO0KEH
coctaBiAaTh 50 — 69% oT MakcuManbHOU CyMMBbI OaiioB 3a ceMecTp. CTYIEHT JOJKEH MOKa3aTh
MOPOTOBBIA YPOBEHb C(HOPMUPOBAHHOCTU KOMIETEHIIMH, TO €CTh OH JIOJDKEH MMETh 3HAHMS Ha
YPOBHE BOCIPOU3BEACHUS U OOBSICHEHHS MH(DOpPMALNU, UHTEIUICKTyalbHbIE HABBIKH PEIICHUS
MPOCTHIX 3aj7a4; B XOJI€ KOHTPOJBHBIX MEPONPUITHI JOMYCKAIOTCS OIIMOKH, TMPOSIBISETCS
OTCYTCTBHE OTAETbHBIX 3HAHUI, YMEHH, HABBIKOB, 00YJAIOIMIUNCS UCTIBITHIBACT 3HAUNTEIbHbBIE
3aTpyAHEHUS IPU ONEPUPOBAHUU 3HAHUSIMU U YMEHHUSIMU IIPU UX IEPEHOCE HAa HOBBIE CUTYalIUH.

— Ha OLICHKY «HeYJA0BJIETBOPUTEIbHO)» — PE3YJIbTUPYIOLIUN PEUTUHT 00Y4aOIIErocs COCTaBIIsIET
meHee 50% OT MakCUMaJIbHOW CyMMBbI OaJIJIOB 332 CEMECTp pe3yJibTaT 0OyueHHUs] He JOCTUTHYT,
KOMIIETEHIIMM HE CQOPMHUPOBaHbI, CTYAEHT HE MOXET I[0Ka3aThb 3HAaHHUA Ha YpPOBHE
BOCIIPOU3BEICHUS U OOBSICHEHUSI HHPOPMALIUHU, HE MOXKET IM0Ka3aTh UHTEIEKTyalbHbIE HABBIKU
pELIEeHUs IPOCTHIX 3aad.

Ilokazamenu u Kpumepuu OyeHUBAHUA 3a4EMA C OUCHKOUL:
— Ha OLEHKY «XO0POII0» — Pe3yNbTUPYIOMUNA PEUTHHT 00y4aroerocsi JoJKeH cocTaBisaTh 70 —
84% 0T MakCUMaJIbHON CyMMbI OaJIIoB 3a ceMecTp. OOyuaromuics T0KEeH MOoKa3aTh CpeHUI
ypoBeHb C(HOPMUPOBAHHOCTH KOMIIETEHLIMHA: OCHOBHBIE 3HAHUS, YMEHHS OCBOEHBI, HO
JIONYCKAIOTCS HE3HAYUTEIbHBIE OINMOKH, HETOYHOCTH, 3aTPYAHEHUS IpH aHATUTHUYECKUX
olepanusx, IEPEeHOCE 3HaHUM U YMEHUH Ha HOBbIE, HECTAaHAAPTHBIE CUTYaLINN;

— Ha OILIGHKY «Y/AOBJIETBOPHUTEJIBbHO» — PE3YJIbTHUPYIOIIMA PEUTHHT 00ydaromerocs AOKEH
coctaByATh 50 — 69% OT MakCUMaJIbHOM CyMMBbI 6ayioB 3a cemecTp. CTYACHT JOKEH MOKa3aTh
MOPOTOBBINM YpOBEHb C(HOPMUPOBAHHOCTU KOMIETEHIIMHA, TO €CTh OH JIOJDKEH UMETh 3HAHUS Ha
YPOBHE BOCIIPOM3BEJCHHUA U OOBACHEHUs MH(DOPMAIK, UHTEUIEKTyalbHbIe HABBIKM PELICHUS
MPOCTHIX 3a7ay; B XOJE€ KOHTPOJBHBIX MEpPONPUATHUN JONMYCKAIOTCS OLIMOKH, IMPOSBIISETCS
OTCYTCTBHUE OTJIEJbHBIX 3HAHUN, YMEHUH, HABBIKOB, OOYUaIOIIUNCS MCIIBITHIBAET 3HAUUTEIIbHBIE
3aTpyJHEHUS IIPU ONIEPUPOBAHNH 3HAHUSMU U YMEHUSMU IIPU UX [IEPEHOCE HAa HOBBIE CUTYALINH.

— Ha OIICHKY «HEY/A0BJIETBOPUTETbHOY» — PE3YIbTUPYIONMUN PEUTHHT 00YJarOIIErocs COCTABIISIET
MeHee 50% OT MakCHUMalIbHOM CyMMBbI OajlsIOB 32 CEMECTp pe3yibTaT 00y4eHHsI HE JTOCTUTHYT,
KOMIICTCHIIMNU HEC C(I)OpMI/IpOBaHI:I, CTYACHT HC MOXCT IIOKa3aTb 3HAHWA Ha YPOBHC
BOCTIPOM3BEICHUS U 00BSICHEHUS MH(POPMAIIUH, HE MOKET IOKa3aTh HHTEJUIEKTYalbHbIE HABBIKU
pelIeHus MPOCTHIX 3aay.



