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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM roy Ha 3aceqannu Kadeapsl VHXUHUPUHT YHUKAJIBHBIX MAaTEPHATIOB U

[Ipotokom ot 20 . Ne

3aB. kadeapoii AE. FmeH

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa U 0100peHa s peanusanuu B 2024 - 2025
yueOHOM roy Ha 3acefaHuu Kadeapsl WHKUHUPHUHT YHUKAIBHBIX MaTepUAIOB U

IIporokomor 20 1. Ne

3aB. kadeapoii A.E. r_yJ'II/IH

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena s peanuszanuu B 2025 - 2026
yueOHOM ToJly Ha 3acefaHuu Kapeapsl VHKUHUPUHT YHUKAIHHBIX MAaTCPUAIOB U

[Iporokom ot 20 . Ne
3aB. kadenpoii A.E. T'ynun

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena s peanm3anuu B 2026 - 2027
y4eOHOM rojy Ha 3acenanuu kadeapsl VHXUHUPUHT YHUKAIBHBIX MAaTEPUAIIOB U

IIporokomor _ 20 r. Ne
3aB. kadeapoii A.E. T'ynun




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

IesnssMu OCBOEHUS TUCLMILIMHBI «(PU3UKa» SBISIOTCA: OBJIaJiecHUEe 0a30BbIMHM 3HAHUSIMU
OCHOBHBIX (PM3MUECKUX 3aKOHOB M METOJOB KJIACCHYECKOHM M COBPEMEHHOW (M3MKH IS
TEOPETUYECKOI0 U 3KCIEPUMEHTAIBHOTO HUCCIIEAOBAHUS U PEIEHHs 3a/1a4, BOZHUKAIOUIUX IPU
JanpHeimemM o0y4eHHH U B TOCTeIyIOeH TpopecCnoHaIbHON NesITeIbHOCTH.

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

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

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

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

— OCBOCHME METOJI0B OJIY4YEHHUsI U 00pabOTKH SMIMPUUECKON HHPOpMaLuy;

— (opMUpOBaHHE Y CTYJIEHTOB €CTECTBEHHOHAYyYHOIO MHPOBO33PEHUS, KYJIbTYpbI
MBILUIEHHS], pa3BUTHE CHOCOOHOCTH K OOOOIEHHIO, MOCTAaHOBKE 3a/aud U BbIOOpY IyTel ee
pelIeHus.

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

Juctummmaa @u3nka BXOTUT B 0053aTEIBHYIO YacTh Y4eOHOTO TUIaHa 00pa30BaTeIbHOM
MPOTPaMMBIL.

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

Hucuunnuna  «®dusuka» BXOAUT B 0a30ByH0 4YacTh  MaTeMaTHUYeCKOTO H
€CTECTBEHHOHAYYHOT0 IIMKJIa JUCIIUILIMH 00pa30BaTEeIbHOTO CTaHAapTa OakaiaBpuara.

Jnsa  u3ydeHus  AWCUUIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJAJCHUSA),
chopMuUpOBaHHBIC B PE3yJabTaTe U3yUEHHUS CICTYIONIUX Pa3/esiOB MATEMATHKH, MOJYYCHHBIX B
oOmieoOpasoBarenbHO  mikoie:  AudQepeHinanbHOoe W HUHTErpallbHOE  HCYHCIIEHUE,
muddepeHIManbHble YpaBHEHUS, BEKTOPHBIN aHainu3. M3 IIKOIBHOTO Kypca XMMHH HE0OX0IUMO
3HAHUE CIENYIOLUIUX Pa3AesioB: MEPUOANYECKasi CUCTEMA AJIEMEHTOB U €€ CTPYKTypa, CTPOCHHUE
aTOMa, JIEKTPOHHBIE U AJIEKTPOHHO-Tpaduieckre GopMyJibl JIIEMEHTOB.

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

Maremaruka

Nudopmarrka u nHHopMaloHHbIE TEXHOJIOTUI

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHUILUINHBI (MOAYJI5) ¥ IJIAHUPYEMBbIe Pe3yJ1bTAThI 00y4eHH s

B pesynbrate ocBoeHMs AMCUMIUIMHBI (Moayins) «®Pusuka» oOydarouiuiics AOIKeH
00Ja1aTh CIeAYIOUUMU KOMIIETEHIIUSIMU:

KO,}I HHJIUKaTopa I/IH)II/IKaTOp JOCTHIXXCHUA KOMIIETCHIITN N

OIIK-1 Crnocoben pemarh 3amadu NPOGECCHOHATHHOW ACSITEIBPHOCTH, MPUMEHSS METObI
MOJICTTMPOBAHUS, MATEMATHUECKOTO aHAJIN3a, €CTECTBEHHOHAYYHBIEC 1 OOLIIEMH)KEHEPHBIC 3HAHUS

OIIK-1.1 Hcnonb3yeT ecTecTBEHHOHAy4YHbIE 3aKOHBI M MPUHIUIIBI MPH PEIICHUU
MPAKTUYECKUX 337124

OIIK-1.2 Pemraer ctanmapTHbie poecCHOHABHBIE 3a/1a41 C TIPUMEHEHUEM




00IIIeMHKEHEPHBIX 3HAHUM

OIIK-1.3

HpI/IMeHSIGT MCTOABI MOACIIMPOBAHUA H MATCMATUYCCKOI'O aHajiv3a JJId
PEHICHUA 3aJa49 TCOPECTHUYCCKOI'O U ITPUKJIAJHOI'O XapaKTepa




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 8 3a4eTHBIX enuHull 288 akaa. 4acoB, B TOM

qyuce:

— KoHTakTHas padora — 109,15 akan. yacos:
—aynuropHas — 105 akan. 9acos;

— BHeaynutopHas — 4,15 akaj. 4acos;

— caMmocTosTenbpHas padora — 143,15 akan. yacos;

— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTeCcTaluu - 3a4€T, 9K3aMCH

AynutopHast
KOHTaKTHast pabora
(B akaz. yacax) Bun
CaMOCTOSITENILHOU

paboThI

Pasznen/ tema
JIHACLUATIIINHEL

Cemectp

nab. | mpaxT.
3aH. | 3aH.

Jlek.

CaMocrosTenbHast
paboTa cTyeHTa

®dopma TeKyILero
KOHTPOJIS
yCIIEBAEMOCTH U
MPOMEKYTOUHON
aTTeCTalluu

Kon
KOMIIETEHIIMH

1. Mexanuka

ITpopaboTka
JIEKLU, U3y4YEHUE
TEOPETHYECKOTO
Mmarepuana,
MOATOTOBKA K

11 Kunemaruka BBINOJIHEHUIO U
HOCTYNATENbHOTO u 2 2 4 12 00paboTka
BPAIIaTeIbHOTO IBIKESHUS Pe3yNbTaToB
71a00PaTOPHBIX
pabor, perieHue
UHANBUAYAJIbHBIX
KOHTPOJIbHBIX
3amadq

Crada qoMariHux
3a7ad4;
KOJIJIOKBUYMBI.

OIIK-1.1,
OIIK-1.2

ITpopaboTka
JIEKLIUH, U3y4YeHUe
TEOPETHYECKOTO
Mmarepuaa,
IIOArOTOBKA K

1.2 JuHaMuka BBITIOJTHCHUIO U

MOCTYNATENbHOTO u 3 4 2 13 obpabdoTka
BPAIIaTeIbHOTO IBIKCHUS pe3yNIBTaTOB
71a00paTOPHBIX
pabort, perieHue
WHANBUAYAJIbHBIX
KOHTPOJIBHBIX
3amayq

Cpaya qOMalIHuX
3a7ad4;
KOJUTOKBUYMBI.

OIIK-1.1,
OIIK-1.2




IIpopaboTka
JIEKIUH, U3ydIeHHE
TEOPETHYECKOTO
Mmarepuana,

MOJIrOTOBKA K 3ammra
BBITIOJTHEHUIO U Ta00paTOpHOI
1.3 3akoHBI COXpaHCHHUS B 3 4 4 12 06paboTKa aGOIT) . CI; aua OIlK-1.1,
MEXaHHKe p p ’ OIIK-1.2
Pe3yJIbTaToB JIOMAITHUX 33/1a4;
1ab0PaTOPHBIX KOJUIOKBHYMBI.
pabor, perieHue
VHIUBHUIYaIbHBIX
KOHTPOJIBHBIX
3ajaq
ITpopaboTka
JICKIMH, U3ydeHHe
) 1Y 3ammra
TEOPETHYECKOTO 1a6OPATODHOI
1.4 MexaHudeckue MaTepuana, patop OIIK-1.1,
3 4 2 12 paboThI; cnaua
KOJICOAHUS U BOJTHBI pelicHue OIlK-1.2
JIOMAIITHUX 337134,
WHUBUAYaTbHBIX
KOJUIOKBHYMBI.
KOHTPOJIBHBIX
3aa4
ITpopaboTka
nekuui, m3ydenne | Craga qoManrHux
N TEOPETUYECKOTO 3a/1au;
1.5 OcHOBBI PENATUBHCTCKOM 2 2 12 MI;Te ana KOHHOI):BH’MH_ OIIK-1.1,
MEXaHHUKH P ’ YMPL, OIlK-1.2
pelieHue KOHTPOJIbHAs
MHIUBHIYaJIbHBIX pabora
3a1au.
HWroro no pazaeny 13 14 14 61
2. MonekynspHas ¢u3MKa H
TEPMOANHAMHKA
IIpopaboTka
JIEKIUH, U3ydeHHe
TEOPETHYECKOTO
MaTepuania,
MIOJTOTOBKA K 3ammra
2.1 Crarucruyeckas ¢u3uKa A -
BBITIOJTHEHHUIO U 1a60PaTOPHBIX
1 3 2 2 16 00paboTka pabot; cnaua OIK-1.1,
MOJIEKYJIIPHO-KMHETHYECKast OIlK-1.2
TeODHA pe3yJIbTaTOB JIOMAIITHUX 337139,
p 1ab0PaTOPHBIX KOJUIOKBHYMBI.
pabor, peuieHue
WHIUBHIYaTbHBIX
KOHTPOJIBHBIX
3amaq
ITpopaboTka
JIEKLUHA, H3yueHre
TEOPETUYECKOTO
Marepuana.
P ’ 3amura
[TO/ITOTOBKA K 11ab0paTOPHBIX
2.2 TepMoaMHAMMKA 2 2 2 12 BBITOTHCHHIO 1 aG(I))T' cgaqa OIK-1.1,
' P oOpaboTka P ’ OIlIK-1.2
JOMAIITHUX 337139,
pe3yJIbTaTOB
KOJUIOKBHYMBI.
11a00paTOPHBIX
pabor, perieHue
WHIVBHIYaTbHBIX
3a1au.
Hroro no pazzpeny 5 4 4 28
Hroro 3a cemectp 18 18 18 89 3a4éT




3. SHCKTpI/I‘IeCTBO U Mara€Tusm

IIpopaboTka
3.1 TIlome, xak ¢opma Pop
JIEKLIUH, H3ydeHne
CYIIECTBOBaHHUS MaTepHH. 3ammra
. TEOPETUYECKOTO
Buast nosneit. MaTePHATA 1ab0PaTOPHBIX OIK-1.1
DNEeKTpUYECKUd 3apsijl, ero 0,5 P ’ pabort; cnaya )
. pelieHue OIIK-1.2
cBoiictBa. 3akoH KymoHna. JIOMAIITHUX 337134,
MHIUBHAYaIbHBIX
DnekTpocTaTHYeCcKoe IoJe B KOJUIOKBHYMBI.
KOHTPOJIBHBIX
BaKyyMe.
3amaq
ITpopaboTka
JIEKIIUH, U3ydIeHHE
TEOPETMECKOTO | (v oo 1o vammmriX
3.2 DNEeKTPOCTATUIECKOE 0.25 MaTepHana, sazat: OIlK-1.1,
T0JI€ B BEIIECTBE. ' peleHue ’ OIIK-1.2
KOJUIOKBHYMBI.
MHIUBHIYaIbHBIX
KOHTPOJIbHBIX
3amaq
IIpopaboTka
JICKIUH, U3yueHue
TEOPETHYECKOTO
Marepuana, 3amuTa
MIOJTOTOBKA K T1ab0PaTOPHBIX
N BBINOJIHEHUIO U a0oT; cnaya
3.3 Hocrosmmbiii 1 00paboTKa aoﬂamﬂ;lxianaq' OlIK-1.1,
3IEKTPUICCKUI TOK p ’ OIlK-1.2
pe3yJIbTaTOB KOJUTOKBUYMBI,
11a00paTOPHBIX KOHTPOJIbHAS
pabor, perieHue pabora
WHUBUAYaTbHBIX
KOHTPOJIBHBIX
3a1a4
IIpopaboTka
JIEKIUH, U3ydeHHe
TEOPETHYECKOTO
MaTepuania,
MIOJrOTOBKA K 3ammra
BBIIIOJIHCHUIO U J'I3.60 ATOPHBIX
3.4 MaruutHoe T1I0I€ B paTop OIIK-1.1,
0,5 00paboTka pabot; cnaua
BaKyyMe U B BEII[ECTBE OIlK-1.2
pe3yJIbTaTOB JIOMAIITHUX 337139,
1ab0paTOPHBIX KOJUIOKBHYMBI.
pabor, peuieHue
WHIUBHIYaTbHBIX
KOHTPOJIBHBIX
3a1au
IIpopaboTka
JIEKIUH, U3ydeHHe
TEOPETHYECKOTO
MaTepHaa, 3amura
MOJrOTOBKA K 1ab0PaTOPHBIX
BBIMOJIHEHUIO U a0oT; cnavua
3.5 DNeKTpOMarHuTHas P > O OIlK-1.1,
N 0,25 ob6paboTka JIOMAIIHUX 3a]1a4;
uHAyKnus. [lepeMeHHbIi TOK. OIIK-1.2
pe3ynbTaToB KOJUIOKBUYMBI;
1ab0PaTOPHBIX KOHTPOJIbHAS
pabor, perieHue pabora
WHIVBHIYaTbHBIX
KOHTPOJIBHBIX

3a7a4




3.6

QJICKTPOMArHuTHOC

Enunoe
oJie.

VYpaBHenust Makceiia

0,5

IIpopaboTka
JIEKIUH, U3ydeHHE
TEOPETUYECKOTO
MaTepHaa,
pelieHue
WH/AMBUAYAJIBHBIX
KOHTPOJIbHBIX
3a1a4

Craya JOMaIIHUX
3a71ad4;
KOJUIOKBUYMBI;

OIIK-1.1,
OIIK-1.2

Uroro mo pazneny

22

4, BoaHOBas ONTHKA

BOJIHBI

41 OneKkTpoMarHuTHbIE

0,25

IIpopaboTka
JIEKIUH, U3ydeHHE
TEOPETUYECKOTO
MaTepHaa,
pernieHne
WHJIUBU1YaJIbHBIX
KOHTPOJIbHBIX
3a1a4

Craya qOMaIIHuX
3a71a4;
KOJIJIOKBUYMBI.

OIIK-1.1,
OIIK-1.2

CBCTOBLIX BOJIH

4.2 Uutepdepennus

0,5

2,05

IIpopaboTka
JICKIUH, U3ydeHne
TEOPETUYECKOTO
Marepuana,
MOATOTOBKA K
BBITIOJTHEHHUIO U
00paboTka
pe3yJIbTaToB
11ab0paTOPHBIX
pabor, peuieHue
WHIMBHIYaIbHBIX
KOHTPOJIbHBIX
3a;a4y

3amura
1a00paTOpHOI
paboThI; cnaua
JIOMAIIIHKX 3aj1ay;
KOJUIOKBHYMBI.

OIIK-1.1,
OIIK-1.2

BOJIH

4.3 Judpaxiuus CBETOBBIX

10

IIpopaboTka
JIEKIUH, U3ydeHHe
TEOPETHYECKOTO
Mmarepuana,
MIOJTOTOBKA K
BBITIOJTHEHHUIO U
00paboTka
Pe3yNIbTaTOB
1a00paTOPHBIX
pabor, peuieHue
WHIVBHIYaIbHBIX
KOHTPOJIBHBIX
3agaq

3amura
71a00PaTOPHBIX
pabor; coaga
JIOMAIIHUX 3a]1a4;
KOJUIOKBHYMBI.

OIIK-1.1,
OIIK-1.2

4.4 Tonspu3arys cBeta

0,25

ITpopabotka
JIEKIUH, U3ydeHHe
TEOPETHYECKOTO
MaTepHana,
MOJrOTOBKA K
BBIMOJIHEHUIO U
ob6paboTka
pe3yJIbTaTOB
11a00paTOPHBIX
pabor, perieHue
MHIVBHIYaTbHBIX
KOHTPOJIBHBIX
3a1a4

3amuTa
11a00paTOPHBIX
pabort; cnaua
JIOMAITHUX 33/1a4;
KOJUTOKBUYMBI,
KOHTPOJIbHAS
pabora

OIIK-1.1,
OIIK-1.2

Hroro no pazaery

16,05




5. KBanToBas1, aToMHas U siepHas
¢dusuka

IIpopaboTka
JIEKIUH, U3ydeHHE
TEOPETHYECKOTO
Mmarepuana, 3ammra
MIOJTOTOBKA K ab0PaTOPHBIX
BBITIOJIHCHUIO U pabot; cnaya OMK-1.1
5.1 KBanroBas onruka 2 2 1 2 00paboTka JIOMAIIIHUX 3a]1ay; OIK 1' 2’
Pe3yNIbTaTOB KOJUTOKBUYMBI, '
71a00PaTOPHBIX KOHTPOJIbHAS
pabort, pelieHue pabota
MHIUBHAYaIbHBIX
KOHTPOJIbHBIX
3amaq
IIpopaboTka
JIEKIUH, U3yueHne
TEOPETHYECKOTO
Marepuana, 3amuTa
MIOJTOTOBKA K 1ab0PaTOPHBIX
. BBINOJIHEHUIO U a0oT; caaya
52 OcHoBbl  KBaHTOBOI 2 2 1 3 06paboTKa aoﬂamﬂ;lxianaq' OlIK-1.1,
MEXaHHUKH p ’ OIlK-1.2
pe3yIbTaTOB KOJUTOKBUYMBI,
71ab0PaTOPHBIX KOHTPOJIbHAS
pabor, peuieHue pabora
MHIUBHIYaJIbHBIX
KOHTPOJIbHBIX
3amaq
2
IIpopaboTka
JIEKIUH, U3ydeHHe
TEOPETHYECKOTO
Mmarepuaa, 3amuTa
MIOJTOTOBKA K 1ab0paTOPHBIX
BBINOJIHEHUIO U pabort; cnaua OMNK-1.1
5.3 ®usuka aroma 2 2 1 4 00paboTka JIOMAIITHUX 3a7a4; OIK 1' 2’
pe3yabTaToB KOJUIOKBUYMBI; '
1ab0PaTOPHBIX KOHTPOJIbHAS
pabor, peuieHue pabora
WHIUBHIYaTbHBIX
KOHTPOJIbHBIX
3amadq
IIpopaboTka
pop 3ammra
JICKOUH, U3YUYCHUC
71a00PaTOPHBIX
TEOPETUYECKOTO
5.4 ®usuka aTOMHOrO sapa. pabort; cnaua
PannoakTuBHOCTEL. SInepHble 2 2 6 41 Marcpuana, JIOMAaIIIHUX 3a/]a4; OIK-1.1,
’ p ' pelieHue ’ OIlK-1.2
peakimu KOJUTOKBHYMBI;
WHIVBHIYaTbHBIX
KOHTPOJIbHasA
KOHTPOJIBHBIX
pabora
3agaq
TpopaGoria KOJUTOKBHYM;
55 Owmuka sneMeHTapHBIX JIEKLU, U3y4yeHUe YM; OIIK-1.1,
4 3 KOHTPOJIbHAS
YaCTHIL TEOPETUYECKOTO OIIK-1.2
pabora
Marepuana
Hroro no pazaeny 12 8 9 16,1
Hroro 3a cemectp 17 17 17 54,15 9K3aMCEH
1431
HTOro mo gJuCIUILUIMHE 35 35 35 3a4eT, SK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

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

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

@®opmbl y4eOHBIX 3aHATHI C UCTIOIB30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHIL:

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

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

[IpakTHueckoe 3aHATHE, MMOCBSIIEHHOE OCBOEHUIO KOHKPETHBIX YMEHHMM M HABBIKOB 110
IPEJIOKEHHOMY aIrOPUTMY.

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

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

®opMbl y4eOHBIX 3aHATHUI C UCTIOIB30BAHUEM TEXHOJIOT M MPOOIEMHOT0 00Y4EHUS:

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

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

3. HTepakTHBHBIE TEXHOJIOTHH — OpraHU3anus 00pa3oBaTENLHOTO MPOIecca, KOTopast
IIpeIoiaracT akTUBHOE U HEJIMHENHOE B3aUMO/IEHCTBUE BCEX YUACTHUKOB, TIOCTH)KEHHE HA ATON
OCHOBE JIMYHOCTHO 3HAYMMOIO Il HHUX oOpa3oBaTelbHOTO pe3ynbrara. Hapsay co
CHEUUATU3UPOBAHHBIMU  TEXHOJOTHUAMHM  TaKOro  pojJa  NPUHIUN  HUHTEPAKTUBHOCTH
MpOCJIEKUBAaEeTC B OOJIBIIMHCTBE  COBPEMEHHBIX  00pa30OBaTENbHBIX  TEXHOJIOTHH.
WHTEpakTUBHOCTH MOAPA3yMEBAET CYOBEKT-CYyOBEKTHBIE OTHOLICHHS B X0 00pa30oBaTeIbHOTIO
npolecca 1, Kak cieicTsue, GopMUpoBaHHE caMOpa3BUBaroLIeiicss HHPOPMAIIMOHHO-PECYPCHOM
CpEeJBl.

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

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

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

4.  HWudbopMallMOHHO-KOMMYHUKAIIMOHHBIE ~ O0Opa3oBaTelbHbIE  TEXHOJNOTUH  —
opranusaiys 00pa3zoBaTebHOTO MPOIEecca, OCHOBaHHAsI HA MPUMEHEHUH CIIeUAIU3UPOBAHHBIX
IPOTPAMMHBIX CpeJl U TEXHUYECKHUX CPEJCTB PabOThI ¢ HHPOPMAIIUEH.



dopMbl Y4EOHBIX 3aHITHH C HCIOJIb30BaHHEM HH(POPMAIIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTHIA:

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

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

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

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

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE O0ecneYeHrue TUCIUIIHHbBI (MOTYJIs1)
a) OcHoBHas TUTEpaTYypAa:
1. CagenbeB, U. B. Kypc ¢usuku : yuebHOe mocobue s By30B : B 3 Tomax / 1. B.

CapenbeB. — 8-¢ usn., crep. — Cankr-IlerepOypr : Jlawp, [6. r.]. — Tom 1 : MexaHuka.
Mounekymsipaas ¢usuka — 2021. — 356 c. — ISBN 978-5-8114-6796-9. — Tekct :
snektponnsli /[ JlaHp : JIEKTPOHHO-OnOimoreynas  cucrema. —  URL:

https://e.lanbook.com/book/152453 (mara oOpamenus: 22.04.2021). — Pexum gocrtyma: s
aBTOPU3. MTOJIH30BATEICH.

2. Cagenbes, 1. B. Kypc o6eit ¢pusuku : yueOHoe mocodue : B 3 Tomax / . B. CaBenbes.
— 15-e u3x., crep. — Cankr-IlerepOypr : Jlans, [0. r.]. — ToM 2 : DIeKTpU4eCTBO U MarHETU3M.
Bonnubl. Ontrka — 2019. — 500 ¢. — ISBN 978-5-8114-3989-8. — Tekcr : ameKTpoHHBIH //
Jlanb : anekTpoHHO-OMOMMoTeunas cucrema. — URL: https://e.lanbook.com/book/113945 (nata
obpaienus: 22.04.2021). — Pexxum gocTymna: it aBTOPU3. MOJIb30BATEICH.

3. Casenbes, U. B. Kypc ¢usuku : yuedbHoe nmocobue : B 3 tomax / 1. B. CaBenbeB. — 7-¢
usn., crep. — Cankr-IlerepOypr : Jlans, [0. 1.]. — Tom 3 : KBanTOBas ontuka. AToMHas Gu3uka.
®dusuka TBepaoro tena. Gusnka aTOMHOTO sSApa U 3neMeHTapHbIxX yactul — 2019. — 308 c. —
ISBN 978-5-8114-4254-6. — Tekct : snekrponnsiid // Jlanb : 31eKTpOHHO-OMOIHOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/117716 (nata oOpamienusi: 22.04.2021). — Pexum
JOCTYTIA: JUIS aBTOPU3. TIOJIb30BaTENEH.

0) lonoJiHMTEILHAA JIATEpaTypa:

1. lemumuenko, B. Y. ®usuka : yueonuk / B.W. Jemumuenko, 1.B. Jlemuauenko. — 6-¢
u3n., nepepad. m gom. — MockBa | MHOPA-M, 2020. — 581 c. + Jlom. wmaTepuaisl
[DnexTpoHHEIi pecypc]. — (Bsiciee oOpazoBanue: bakanaspuar). - ISBN 978-5-16-010079-1. -
Tekcr : anekrponnsiid. - URL: https://znanium.com/catalog/product/1239249 (nata oGpamieHus:
22.04.2021). — PexxuM 10CTYIIA: 110 MOIITHCKE.

B) MeTonuyeckue ykazaHus:

1. Mexanuka. MonekynsapHas ¢HU3MKa U TEepMOAMHAMHKa [DJIEKTpOHHBIH pecypc] :
nabopatopusiii mpaktukyMm / E. H. Acranos, 3. H. Boruesa, JI. C. Jlomkenkosa u ap. ; MI'TVY. -
Maruauroropck : MITY, 2016 - Pexum JOCTyTa:
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130



2. Beuepkun, M. B. DnekrpocTaTtika ¥ MOCTOSIHHBINA TOK [ DJIEKTPOHHBIA pecypc] : mpakTukym /
MI'TY, Un-T sHepreTuku u aBTomatnku, Kad. pusuku. - Marautoropek : MI'TY, 2012. - Pexxum
J0CTyma:.
https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/1/1124
701/1544 pdf&view=true

3. 0. U., CaBuenko. IlepeMeHHBII TOK [DJEKTPOHHBIA pecypc] : mabopaTopHBII
npaktukyM / }0. U. CaBuenko, O. H. Boctpokuyrosa, H. U.Muienesa ; MI'TVY. - Marauroropck
: MI'TY, 2018. - ISBN 978-5-9967-1151-2. - Pexum JIOCTYyTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=3529.pdf&show=dcatalogues/1/1515
139/3529.pdf&view=true

4. ®u3uka TBEpPAOro Tejia, aToMa M aTOMHOTO sjpa : ydeOHoe mocoOue [mis By3oB] /
Maruurtoropckuii roc. Texundeckuit yu-T uM. I'. 1. Hocosa. - Marautoropck : MI'TY um. I'. W.
HocoBa, 2019. - 3arn. ¢ Turyn. skpana. -Coxepx.:. Jlabopatopubie pabotel. - ISBN
978-5-9967-1531-2 Pexum JIOCTyTa:
https://magtu.informsystema.ru/uploader/fileUpload?name=3818.pdf&show=dcatalogues/1/1530
254/3818.pdf&view=true

5 1O 1T Kourxvm CHonaukx ranau mo duruxe [Dnexrnonnnni necvnel © mmaxtikvm [

r) [Iporpammuoe o6ecneuenue u UnTepuer-pecypceni:

IIporpammHoe o0ecnieueHue

HaumenoBanune o

10 Ne norosopa Cpox faeicTBus JTULIEH3UN
7Zip CcBOOOIHO 0eCcCpPOUHO
Adobe Reader [cBoGomgHO 0eccpoyHO
bpayzep Mozilla|cBo6oaHo
Firefox pacnpoctpansiemoe [10 Oecepouno
Bpaysep Yandex|cBo6oto 06eccpoyHO
FAR Manager [cBoGoanHO 0eCCpovHO
MS Gffice 2007 |\, 135 1 17.09.2007 SeccpoaHo
Professional

IIpodeccnonanbubie 0a3bl JaHHBIX H MH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI

HasBanue kypca Cchblika
DnekTpoHHbIe pecypesl oubnmuorekn MI'TY |https://magtu.informsystema.ru/Marc.html?local
uM. ['.1. HocoBa e=ru
HannonaneHas

unpopmanonHo-ananutuueckas cucrema|URL: https://elibrary.ru/project_risc.asp
— Poccuiickuii WHJIEKC HAy4YHOI'0O
ITouckoBas cucrema Axagemus Google
(Google Scholar)

9 MaTtepuaJIbHO-TEXHHUYECKOE o0ecTedeHne TUCIUTIHHBI (MOILYJIs1)

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

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



MaTepI/Ia.HBHO-TCXHI/I‘-ICCKOG OGGCHG‘{GHI/IG JUCHUITIIMHBI BKJIIFOYACT:

VYdeOHbIe ayJUTOPUH TSI TIPOBEICHHS 3aHATHIA JIEKITMOHHOTO THTIA

OcHarieHue ayauTopuu:

MynbTHMEAMITHBIC CPEICTBA XPAHCHHUS, TIEPEIauH U MPEICTABICHUS HHPOPMALINH.

VYuebHas aynuTopus JUIsl IpoBeeHus JabopaTopHbIx padot: Jlaboparopus «MexaHukH,
MOJICKYJISIPHOM (PU3UKU U TEPMOJAUHAMHUKI

OcHalleHue ayIuTOpUHU:

JIaGopaTopHbIe YCTaHOBKH, U3MEPHUTEIbHBIC NPUOOPHI I MPOBEACHUS JTa00OPATOPHBIX
pabor:

1. bajnnucTuueckue MasiTHUKH.

2. Mastauk O6epOexa.

3. dusnueckuii MassTHUK.

4. Nocka 'anbTOHA.

5. JlaGopaTopHasi yCTaHOBKA JUI MCCIIEJOBAHUS paclpelleIeHUs] TEPMO3JIEKTPOHOB 110
MOJYJIFO UX CKOPOCTH.

6. JlaGopaTopHasi ycTaHOBKa JJIsi ONpeAeTeHUs IoKa3zaTeledl aanabarel Yy METOJIOM
Knemana u /le3opma.

7. JJabopaTopHasi ycTaHOBKa Il IPOBEPKU 3aKOHA BO3PACTaHUS SHTPOIMHU B IpoLEcce
QG Qy3un ra3oB Ha MOJIENU MTEPEMEIINBAaHUS IAPOB.

8.JJaboparopHas ycTaHOBKa JJIsl IPOBEPKH 3aKOHOB BO3pACTaHMsI SHTPOIIUM B IIpoLEcce
TEIIO00MEHA.

9.YcranoBka mnaGopaTopHas M M3y4EHUs 3aBUCHUMOCTH CKOPOCTH 3ByKa OT
temneparypsl "M®-C3-M"

10. VYcranoBka JsaboparopHast Ui HCCJIEIOBAaHUS TEIUIOEMKOCTH TBEpPAOIro Tena
"M®-TET-M".

11. VYcranoBka nabopaTopHas Ui ONpeAeieHus YHUBEpPCATbHOW ra30BOM MOCTOSHHON
"MO-OI'TI-M".

12.Cten 1abopaTOpHBIM ra30BbIe MPOLECCHI.

13. MepuTenbHBII HHCTPYMEHT.

VYuebHas aymutopus A8 mpoBeleHHs JabopaTopHbIX pabotr: JlabGopatopus
«INEKTPUIECTBA U OTITUKHU

OcHalleHue ayIuTOpun:

JlaGopaTopHble YCTaHOBKH, U3MEPUTEIbHbIE MTPUOOPHI Il TPOBEACHUS J1a0OPATOPHBIX
pabor:

1.JJabopaTopHas ycTaHOBKA JJIsl HCCIIETOBAHUS 3JIEKTPOCTATUYECKOIO MOJISI C TIOMOILBIO
OJINHApPHOI0 30H/1a.

2. YCcTaHOBKA JUTS ITYHTUPOBAHMS MIJUTHAMIIEPMETPA.

3. YcranoBka 1abopaTopHas 11 OnpeieNeHUsI ”HIYKTUBHOCTH COJICHOM1a U MArHUTHOM
MPOHUI[AEMOCTH.

4. YcraHoBka nabopaTopHasi A7 U3y4eHHs] pPe30HaHCa HAIpsDKEHUH M OnpeesieHus
UHAYKTUBHOCTH

5. JIaboparopHasi ycTaHOBKa JUIsl M3y4YEeHHUs UIMHBI CBETOBOM BOJIHBI U XapaKTEPUCTUK
TUGPaKIUOHHOMN PelIeTKH.

6. JlabopaTopHass yCTaHOBKa JUIs OIpENENICHHUs pajuyca KPUBU3HBI JMH3BI U JUTMHBI
CBETOBOM BOJIHBI C TOMOIIbIO KoJiel] HptoToHa.

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

8. cTOYHMKY IUTaHUS TOCTOSIHHOTO TOKA.

9. Marasun emkocreii Time Electronics 1071.

10. Mara3un emkoctu P-513.
11 Mararuo nuanverununctair Tima Flartronicre 1NR2



12. Marasussl corpoTuBieHuii P-33.
9. Marasun emkocreii Time Electronics 1071.
10. Marasun emxoctu P-513.
11. Marasun uaaykruBaocteii Time Electronics 1053.
12. Marasusnsl conpotuBienuii P-33.
13. MynbtumeTpsl mudpossie MAS-838.
14. MynsTumerpst APPA 106,203,205.
15. Ocumnorpad npyxkananshbii GOS-620 FG.
16. ITonsapumerp CM.
17.MeputenbHblii THCTPYMEHT.

VYuebHas ayautopusi JUIsi IpoBeneHUs gabopaTopHbIX padot: JlaGoparopus «Atoma,
TBEP/OTrO Teja, sApay

OcHarieHue ayauTopuu:

JlaGopaTopHble YCTaHOBKH, U3MEPUTEIbHbIC MPUOOPHI Al MPOBEACHUS J1a0OPATOPHBIX
pabor:

1.JIaGoparopHas yctanoBka st "M3yuenus BaemHero gporoaddexra".

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

3. YcranoBka nmabopaTopHas 7S OTIpeIeIeH s TOTEHIMalia BO30YKICHHS Ta3a.

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

5. M3mepur.ckopoctu cuera Y UM2-2.

6. Monoxpomaropsl MYM-1.

7. MynsTumetpst APPA 205, 207.

8. Ocuumnorpad apyxkananbnbiii GOS-620 FG.

9. MepuTeNnbHBI HHCTPYMEHT.

VY4eOHble ayAUTOPUM JUIsL TPOBEACHUS MPAKTUYECKUX 3aHATUHA, TPYNIOBBIX U
VHJVBHIyAJIbHBIX KOHCYJIbTAllMH, TEKYILEr0 KOHTPOJIS U TPOMEKYTOUHOM aTTECTALUN

OcHalleHue ayIuTOpuu:

NHTepakTHBHAS 10CKA, IPOEKTOD;

MynbTUMEIUIHBINA IPOEKTOP, IKPaH.

YuebOusie AYAUTOPUHU IJid BBINIOJHCHUA KYPCOBOT'O HPOCKTHUPOBAHUA, MMOMCIICHUA JJIA
CaMOCTOSITENbHOM PaboTHI.

OcHarieHue ayauTopuu:

[Mepconanbubie kKommbtoTepbl ¢ maketom MS Office, ¢ Bbixomom B MHTepHeT u ¢
JOCTYIIOM B AJIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENbHYIO CPETy YHHBEPCHTETA.

[lomemenne s XpaHeHUs M HpodUIAKTUYECKOro OOCITYXUBaHUS Y4eOHOTo
000opyI0BaHUS

OcHalleHue ayIuTOpuu:

Crennaxu, celidbl a1 XpaHeHHs1 yaeOHOro o0opynoBaHus. IHCTpyMEHTHI 1711 peMOHTa
000py10BaHUSI.

Ipuiaoxenne 1.



Y4eOHO-MeTOAMYECKOE 00ecTedyeHHe CAMOCTOSATeIbHOM PadoThl 00y4aArOINXCSI

[lo gucnumnmae «®Pu3uka» OPEeAYCMOTpEHAa  ayJuTOpHAas H  BHEAyJIUTOpHAS
caMmocTosATeNnbHas pabora oOydarommxcs. AyIUTOpHas CaMOCTOSTEIbHas padoTa CTYICHTOB
BBITIOJHSETCS HAa J1a0OPAaTOPHBIX M MPAKTHYECKUX 3aHATHAX 10 33JaHUIO MPENoJaBaTelis u MOA
ero koHTposaeM. OHa IPeArnoaracT BhINOJHEHUE JJAOOPATOPHBIX paboT, cauy KOJIOKBUYMOB U
HalMCcaHne KOHTPOJIBHBIX PaboT.

BHaeayauTopHas camocTosTenbHas paboTa OOydarolMXcs 3aKiIoYaeTcs B MpopaboTke
JEKIMOHHOTO MaTepHaja, PEIICHWH WHAMBUAYAJIbHBIX JOMAIIHUX 3a/ad, IOJrOTOBKE K
BBITOJIHEHHIO JIAOOPATOPHBIX paboT, 00paboTKe Pe3ynbTaTOB 3TUX PadOT, a TAKXKE B MOATOTOBKE
K KOJUIOKBHYMaM M KOHTPOJIbHBIM paboTam.

Ilpumepot unoueUOyanbHBIX OOMAWHUX 300aY
1 cemectp

3aoaua 1 «Kunemamuxa nocmynameslibH0O20 U spauiameiibHozo OBUIICCHUA)

Paguyc-BeKTOp YacTHIBI U3MEHSETCA IO 3aKOHy 7 = t21+ 4t] — 2k (m). Haiitu BexTOp
CKOPOCTH ¥, BEKTOP YCKOPEHHS @, MO/YJIb CKOPOCTH U YCKOPEHHS, & TAKXKE Yroll MEXIY STUMU
BEKTOPaMH B MOMEHT BPEMEHH t = 2 C.

3aoaua 2 «/lunamuka nocmynamenbHo20 08UNCEHUA)»

Ha Tteno maccel m, jexaiiee Ha riaagkod TOPU30OHTAIBHOW IUIOCKOCTH, B MOMEHT t = 0
Hayaja JeicTBOBaTh CHUJIA, 3aBHUCAINAS OT BpeMEHM Kak F =kt, rAe k — MOCTOSHHAs.
HanpaBnenue 3Toil CHIIBI BCE€ BpEMSI COCTABIIAET YIoJl @ ¢ TOpU30oHTOM. HailTu ckopocTh Tena B
MOMEHT OTpbIBA OT IJIOCKOCTH U MYTh, IPOUICHHBIN TEJIOM K 3TOMY MOMEHTY.

3aoaua 3 «/lunamuka epawyamenbHo20 08UINHCEHUA)

Yepes 0ok, umeromuii GpopMmy aucka, nepekuHyt mHyp. K KoHIaM mHypa mpuBszaiu
rpy3uku Maccod my; = 100r u m, = 110 r. C xkakum yckopeHueM OyIyT ABUraThbCs I'PY3HKH,
eciu macca m 6ioka paBHa 400 r? Tpenue npu BpaieHuu 0J10Ka HUYTOXKHO MaJio.

3aoaua 4 «3axonwi COXPAHEeRUs Inepcuu, UMnyjibCa U MOMEHmMa UmMnyjibca)

YenoBek cTOUT Ha ckaMbe JKyKOBCKOTO M JIOBUT PyKOM M4 Maccoil m = 0,4 Kr, JIETAIINUN B
TOPU30HTAILHOM HAaMpaBlIE€HUH CO CKOpOCThio v = 20 M/c. TpaekTopuss Msya HPOXOJUT Ha
paccrosiHuu r = 0,8 M OT BEPTUKAIBHON OCH BpalleHUs ckambH. C KaKol yriloBOM CKOPOCTBIO U
HayHET BpamaThCsi cKaMbs JKyKOBCKOro € 4elOBEKOM, MONMAaBIIMM MSAY, €CIM CyMMAapHbII
MOMEHT WHEPIMHU YeJIOBEKA U CKaMbH paBeH | = 6 kr - M2?

3aoaua 5 «l apmonuuecKkue Konedanus»

YacTuma coBepuiaeT TapMOHHYECKHE KojeOaHHs BJOJIb OCH X OKOJIO TIOJO0XKEHUE
pasHOBecust x = 0. Yacrora Konebanuii w = 4 ¢~1. B HEKOTOPBI MOMEHT KOOPIMHATA YACTUIIbI
Xg = 25¢cM U ee CKOpocTh vy = 100 cM/c. HailTu koopaAuMHATy x U CKOPOCTb ¥ YaCTULBI 4epes3
t = 2,4 ¢ mocJie 5T0ro MOMEHTA.

3adaua 6 «3amyxaroujue Koaedanun»

OIHOPOAHBIN IUCK paanyca R = 13 cm MOMKET BpalllaThbCid BOKPYI TOPU3OHTAIBHOM OCH,
NEPHEHAUKYJIIPHON K €ro INIOCKOCTH U IIPOXOMSIIEH Yepe3 Kpail aucka. Haltu nepuon Mamnsix
KoJIeOaHUH 3TOrO JUCKa, €CIIU JIorapu(PMUUECKUN TIEKPEMEHT 3aTyXxaHus A = 1.



3aoaua 7 «Pensamueucmckas Mexanuka)

B co6cTBeHHOM cucTeMe 0TcueTa MMEETCs IPSIMOYTOJIbHUK ¢ COOTHOIIICHUEM CTOpOH 4:5. B
KaKOM HAIIPaBJICHUU U C KaKOW CKOPOCTBHIO JIOJDKEH JIBHTATHCS ATOT MPSIMOYTOJILHUK, YTOOBI B
71a00paTOPHOM CUCTEME OTCUETa OH BBITJISAACI, KaK KBaapat?

3aoaua 8 «Cmamucmuueckue pacnpeoeieHusn,

KakoBa BEpOSITHOCTb TOTO, YTO JaHHAs MOJIEKYJIa HICAIbHOIO Ta3a UMEET CKOpPOCTb,
1
OTITHYHYIO OT -V, He 6oxee, yem Ha 1%?

3aoaua 9 «llepsoe nauano mepmoounamurku

Hekoropyto maccy a3ota cxxanu B n = 5 pa3 1o 00beMy OJJUH pa3 ainadaTUuecKu, Ipyrom
pa3 uzorepmuuecku. HauanpHoe cocTtosiHue B 000MX Cilydasx OJuHaKoBo. Haiftu oTHomIeHue
COOTBETCTBYIOIIMX PabOT, 3aTpayeHHBIX HA CXKATHE.

3aoaua 10 «Bmopoe nauano mepmoOuHamuxKu»

quI)Ipe MOJII UACAJIBHOI'O Ira3a CHa4dYajla U30XOPHYCCKU OXJIaJUJIU, a 3aTCM I/1306apI/I‘ICCKI/I
pacliupuiin TaK, 4YTO TEMIICPATYypa ra3a CTaJla paBHA HepBOHaanBHOﬁ. Haiitu MMpupamcHuc
SHTPOIIMHU rasa, €CJii €ro AaBJICHUC B JAHHOM IIPOLECCEC USMCHUJIOCb B N = 4,5 pasa.

2 cemecTp
3aoaua 1 «Pacuem r1ekmpocmamuueckux noiei

ToHkoe momykosbLO paauyca R = 20 cm 3apspKEHO paBHOMEPHO 3apsaaoMm g = 0,7 HKur.
Haiitu Moayip HANIPsKEHHOCTH DJIEKTPUYECKOIO OIS B LIEHTPE KPUBU3HBI 3TOTO MOJTYKOJIBLIA.

3aoaua 2 «Inekmpuueckoe noie ¢ eeuiecmeey

Konnencarop emkocteio C; = 3 Mx® ObLI 3apskeH O pa3HOCTH MmoTeHuanos U; = 150 B
U COEQUHEH CO BTOPBIM KOHIEHCATOPOM EMKOCTBIO C, = 2 MK®, 3apsHKEHHBIM 10 Pa3sHOCTH
noreHuuanos U, = 100 B. Haiitu 3apsan Aq, neperekiimii ¢ IiacTUH IEpBOro KOHJIEHCATOpa Ha
BTOpOil. Kakast mpu 3TOM BbIIE€IMIIaCh SHEPTHS?

3aoaua 3 «llenu nocmoannozo I11eKMpu1ecKo20 moxka»

Tpu Gartapeun ¢ D/IC & =12B, &, =5B U & =10B u OAMHAKOBBIMU BHYTPEHHUMH
COMPOTUBJIEHUSIMU T =10M , COEIUHEHbl MEXAYy COOOH OJHOMMEHHBIMU MOJIOCAMHU.
ConpoTuBIEHHE COEIMHUTENBHBIX IPOBOJOB HUYTOXKHO Mano. OnpenennTs CHIbI TOKOB,
UAYIIMX Yepe3 KKyt OaTapero.

3aoaua 4 «/leudricenue 3apA3CEHHBIX YACMUY, 6 INIEKMPUUECKOM U MAZHUMHOM NOJIe)

OJIEKTPOH JABWXKETCS B OJHOPOJHOM MArHHTHOM IOJIe ¢ MHAYKIMEH B =9mMTa no
BUHTOBOW JIMHUM, paauyc KOTOopod R =1cm, a mar h=78cm. Onpenenurs nepuoxn T
oOpalleHNs IEKTPOHA U €r0 CKOPOCTh V.

3aoaua 5 «llocmoannoe maznummnoe none»

Ilo ABYM NJIMHHBIM MAapaJlyICJIbHBIM ITPOBOJHUKAM TEKYT B IIPOTHUBOIIOJIOKHBIX HAIIPaBJICHUAX



TOKH cunod I; =34 A u I, =20A. PaccrosHue mexnay mnpoBonamu ry = 0,3m. Onpenenutsb
MarHMTHYIO HHIYKIUIO B TOUKE A, yTaJI€eHHON OT IEPBOTO U BTOPOTO MPOBOJHUKA COOTBETCTBEHHO
Ha pacctosgHus ry = 0,17mM u rp, = 0,2 M.

3aoaua 6 «InekmpomazHUMHAA UHOYKUUA)

ToHKHI MEAHBINM IPOBOJ MACCOM m = 1T COTHYT B BUJIE€ KBaJlpaTa U KOHIIBI €70 3aMKHYTHI.
KBagpar momemnieH B OJHOPOJHOE MAarHUTHOE Mojie ¢ MHAYKUUer B = 0,34 To Tak, 4TO €ro
IUIOCKOCTh COCTaBiisieT yroi [ = 30° ¢ JNMHUAMM HMHAYKUMM nojis. OnpenenuTs KOJINYECTBO
DJIEKTPUYECTBA ¢ , KOTOPOE IIPOTEYET 110 MPOBOJHMKY, €CIIM KBaJapar, IIOTAHYB 3a
MPOTHUBOIIOIOKHBIE BEPIIUHEI, BEITIHYTH B JIMHUIO.

3aoaua 7 «nekmpuyeckue Koj1eOanus u nepemeHHslil mok»

K ceru c neiictByromum HanpskenueM U = 100 B noxakitounny KaTymiky, HHAYKTUBHOE
conpotusiienue koropoit X, =30 Om u umnenanc Z = 50 Om. Haiitu pazHocts a3 Mexay TOkoM
U HampsHKEHUEM, a TaKXKe TEIJIOBYIO MOIIIHOCTb, BBIIETSIEMYIO B KaTYIIKE.

3aoaua 8 «llonapuszayusa ceemay

YacTtruHO NOJSpU30BaHHbBIN CBET MajaeT Ha nosspusaTop. [Ipu nonoxxenuu nonsipusaropa,
COOTBETCTBYIOIIEMY MUHUMYMY IPOIYCKaHUsl, MHTEHCUBHOCTh CBETa Oclabisercs B 8 pa3 Io
OTHOLICHUIO K HauaibHOU. UeMy paBHa cTeneHsb nossipuzannu najaromiero ceera? Ilornomenunem
CBeTa nmpeHedpeyb.

3aoaua 9 «Unmepgpepenyusn ceemosulx 011»

Cdeprueckast MOBEPXHOCTb IUIOCKO-BBIMYKJION JIMH3bI CONPHKACAETCS CO CTEKJISHHOM
IUTACTUHKOM. IIpoCcTpaHCTBO MEXIy NMH30M M IUIACTHHKOW 3aIllOJIHEHO CEPOYIIIEPOIOM.
IToka3zaTenu npeaoMIIEHUs JIMH3BI, CEPOYIIEPOIa U IUIACTUHKU PaBHBI COOTBETCTBEHHO Ny = 1,5,
n, =163 u nz=17. Paauyc KpuBU3HBI CPEpPUUYECKON MOBEPXHOCTH JHH3BI R = 100cM .
Onpenenuts paanyc MAToro TEMHOro koisua HeroToHa B oTpaxkeHHOM cBeTe ¢ A = 0,61 MKM.

3aoaua 10 «/[ugppaxyus ceemogvix 6011

Mexay TOYeYHBIM HCTOYHMKOM CBETa M SKPAaHOM IOMECTHIM JuadparMy ¢ KpyribIM
OTBEPCTUEM, PAZNYC KOTOPOTO 7 MOKHO MEHSThb. PaccTosiHus oT nuadparmsl 10 UCTOYHUKA U
sKpaHa paBHbl a = 100cM u b = 125cm. OmnpenenuTs IIMHY BOJHBI CBETA, €CIM MaKCUMyM
OCBEIICHHOCTH B IIEHTPE NU(PPAKITMOHHON KapTHHBI HA dKpaHe HaOmroaaeTcs mpu r; = 1,00mm u
CIEAYIOLINUNA MAKCUMYM TIPU 7, = 1,29mm.

3 cemecTtp
3aodaua 1 «Tennoeoe usnyuenue»

OnpenenuTtsb, KaKOe KOJIMYECTBO YHEPIUH U3TydaeT 3a | MUHYTY aOCOJIFOTHO YEPHOE TEIO C
MOBEPXHOCTH IIOMIABIO 3 CM?, €CITH H3BECTHO, YTO MAKCHMAIBHAS CIIEKTpajbHas INIOTHOCTh €70
HSHEPreTUYECKON CBETUMOCTH MPUXOIUTCS Ha JUIMHY BOJHBI B 600 HM.

3aoaua 2 «@omoiggexm»

OmnpenenuTb MaKCUMAIBbHYIO CKOPOCTD Vpy,x (POTOIIEKTPOHOB, BBUICTAIOMINX M3 METallIa
npu oOnyueHun GpoToHamu ¢ s3Heprueit ¢ = 0,767 M3B.



3aoaua 3 «Ippexm Komnmonay

Onpenenuts YHEPTrHI0, MPUXOIALLYIOCS Ha 3JEKTPOoH oTAauu rnpu 3¢ dexre Komnrona, eciu
paccestare GOTOHA TPOUCXOIUT Ha yronl O = 1 /3. DHeprus ¢poToHa 10 paccesHus € = 0,58 MaB.
[Ton kakuM yriom OyneT ABUTaThCs AJIEKTPOH OTAAYM?

3aoaua 4 «Boanoevie ceoiicmea uacmuu)

JlnHa BOJTHBI M37y4aeMoro aToMoM (oToHa coctaisier A = 0,6 MxM. Bpems xu3nu atoma
B BO30YKIeHHOM coctosiHuu T = 1078 ¢. OnpenennTe OTHOIICHHE €CTECTBEHHOW IIMPUHBI
SHEPIreTHYECKOr0 YPOBHS K SHEPIUH, U3ITYYEHHON aTOMOM

3aoaua 5 «llomenyuanvnas ama»

Helitpon HaxoauTcs B OAHOMEPHON OECKOHEYHO ITyOOKON MOTEHIHUATBHON SIME IIUPUHOM
1 =10"1% M ¢ aGCOMIOTHO HENPOHMIAEMBIMH CTeHKaMu. HaiijinTe HAaMMEHBIIYIO Pa3HOCTh JBYX
COCEIHMX SHEPIeTUUECKUX YPOBHEW HEUTPOHA.

3aoaua 6 «Teopusa bopa u uznyuenue amomoes»

s+t

Onpenenutb SHEPruI0 M MOTEHLMAJ WOHM3aUMU MoHa LI, Haxopnsuierocss B IEpBOM
BO30Y)XJIEHHOM cocTostHiH. Kakoii momkHa ObITh dHEpTUs (OTOHA, YTOOBI OH BBIOMI U3 TaKOTO
MOHA 3JICKTPOH C KHHEeTUYeCKoM sHeprue T = 10 3B?

3aoaua 7 «Paouoaxmuenocmau)

AKTHBHOCTb HEKOTOPOTO paJMOAaKTUBHOIO Ipenapara majgaer 3a | MuHyTY B 9 pas.
Onpenenuth cpeHee BpeMsl KU3HU siIep 3TOro Impernapara U ero nepuoj noiypacnaaa. Kakosa
BEPOATHOCTH TOTO, UTO AP0 PACHaLETCs 3a IPOMEKYTOK BpEMEHH, PaBHBIN 3 c?

3aoaua 8 «uepzus ceazu adpa»

BbluncnuTh B aTOMHBIX €IMHHIIAX MACChl MAacCy siipa U Maccy aroMa M30TOIa HUPKOHUS
W Z, €CIU €T0 y/IeNbHas SHEPIus CBsi3H cocTasisieT 8,70 MoB Ha 1 HyKIIOH.

3aoaua 9 «Aoepuvie peakyuuy

Hanwucare Hemocrarornee o6o3Hauenne B peakuuu '°B(n,x)”Li , mporekaromeid B
pe3ysbTaTe B3aUMOACHCTBHS OYEHb MENJICHHBIX HEUTPOHOB C MOKOSIIMMHUCA sapamMu Oopa.
Halitn KMHETHYECKHE YHEPTUN TPOTYKTOB PEAKIIAH.

ITepeuenns 1a0opaTopHbIX padoT:
1 cemecTp

1. JI. p. Ne 1 «IIpumeHeHME 3aKOHOB COXpaHEHMS AJIs ONIPENETIEHHS CKOPOCTH I0JIETA ITYJIN»

2. JI. p. Ne 3 «OmnpeneneHne MOMEHTOB HHEPIIUU TEJI C TOMOIIBIO KPYTHIBHOTO MassTHUKA.
IIposepka TeopeMsl LlTelinepay»

3. JI. P. Ne 4 «MccnenoBanue BpanjaTeNbHOIO JABWXKEHUS TBEPAOTO TeEJNa BOKPYT
HETOJIBUKHOU OCH»

4. JI. p. Ne 5 «Omnpenenenne XapakTEPUCTHK 3aTyXarmOMIMX KoJeOaHUH (PU3MIECKOTro
MasITHUKa»

5. JL p. Ne 7 «Onipenenennue CKOPOCTH 3ByKa B BO3JyX€ METOJIOM CTOSYEH BOJTHBI»

6. JI. p. Ne 11 «M3yueHue CTaTUCTUYECKUX 3aKOHOMEPHOCTEIN»



7. JI. p. Ne 14 «Onipenenenue nokasarens aanadarsl Y meronoMm Knemana u Jlezopmay
8. JI. p. Ne 15 «IIpoBepka 3aKkoHa BO3pacTaHUs SHTPOITHI»
2 ceMmecTp

p. Ne 21 «MccnenoBanue 3J€KTPOCTATHUECKOTO TOJIS C IIOMOIIBIO 30H1a»
p. Ne 24 «Pacuiupenue npezeia U3MEPEHHs aMIIEpMETPa MOCTOSIHHOTO TOKa
p. Ne 26 «I3mepeHne eMKOCTH KOHJEHCATOPOB MOCTOBBIM METOIOM
p- Ne 27 «M3yuenue pe3oHaHCa HANIPSIKECHU I

5. JI. p. Ne 28 «Omnpenenenre MHIYKTUBHOCTH COJICHOWIa U MAarHUTHOW MPOHUIIAEMOCTH
dbeppomMaraeTuKa»

6. JI. p. No 32 «Omnpenenenue paavyca KPUBU3HBI JIMH3bI U TOJIOCHI MPOMYCKAHUS
cBeToPUIIbTpa ¢ MOMOIIBIO Kosiell HeroToHa

7. JI. p. Ne 34 «OnpeneneHue IIUHBI CBETOBOM BOJHBI U XapaKTEPUCTUK TUGPAKITMOHHON
peteTK»

8. JI. p. Ne 35 «Onpenenenre KOHIICHTPAIIMH PACTBOPOB caxapa U MOCTOSTHHOW BpaIllCHUs

1. JL.
2. JL
3. JL
4. JL

3 cemecTp

1. JL p. Ne 36A «MccnenoBanue XapakTepUCTUK BaKYyMHOTO (DOTORIEMEHTa»

2. JI. p. No 42 «M3ydyenue criekTpa u3aydeHus aToma Bojaopoja. OmpenereHue riiaBHbIX
KBAHTOBBIX YHCEI BO30YKICHHBIX COCTOSHUI aToMa BOJOPOIa»

3. JL. p. Ne 44 «3yueHue 351eKTpUYECKUX CBOMCTB TBEPABIX TEI

4. JI. p. Ne 51 «M3yueHne 3akOHOMEPHOCTEN o-pacnaga

5.JL. p. Ne 52 «M3yueHue crieKTpa raMMa-u3JIyqeHUs] PaIiOAKTUBHBIX HJIEMEHTOBY

6. JI. p. Ne 53 «Ompenenenne MakCUMalbHOW 3HEpruu [B-yacTuil M UACHTU(DUKAIISL
PaIuOaKTUBHBIX MPETIAPATOBY»

IlepeyeHb BONPOCOB /IVIsl MOATOTOBKHM K CEMUHAPAM
1 cemecTp
Kunemamuka u ounamuka nocmynamenbHozo u 6pawameibHo20 06UNHCEHUA

1. Tlonarue pannyc-BeKTOpa, CKOPOCTU U YCKOPEHHSI MaT€pUaIbHON TOYKH.
Cpennvie 1 MTHOBEHHBIE BEJTUYHHBI.

2. Ilpsmas m oOpaTHas 3ajadyd MEXaHWKH. PoJb HavaJ bHBIX YCIOBHUH.
IlepemenieHue 1 IPONUAEHHBIH ITYTh.

3. JIBmKeHHe 10 OKPYKHOCTH. YTOJ OBOPOTA, YIIIOBasi CKOPOCTh M YTIIOBOE
yckopeHue. CBsA3b YITIOBBIX U JIMHENHBIX BEJINYMH.

4.  KpuBonuHeiHOE NBIKEHHE. TaHTEHIIMAIbHOE W HOPMAIbHOE YCKOPEHHE.
ITonHOE yckopeHue. Yol MeXIy CKOPOCTBIO U YCKOPEHHUEM.

5.  HuepumanwsHbie cuctemsbl otcueTa. [IpuHiun otHocutenbHocTH ["amues.
Ilepssiit 3akoH HbroToHa.

6. TlomsTtue cuibl, Macchl U uMIynbcea. [Ipuamun cyneprnosumnmn. OCHOBHOM
3aKOH JVMHAMUKHU II0CTYNATEIBHOrO ABUKEeHUs. TpeTuit 3akoH HproToHa.

7.  MoOMEHT HUMIlyllbca U MOMEHT CHJIbl OTHOCHUTEIbHO TOYKH. OCHOBHOE
ypaBHEHUE JUHAMUKH BPALLATEIbHOTO ABUKCHUS.

8.  BpamieHnue BOKpYr HEMOIBMKHON ocH. MOMEHT MHEPIMH TBEPIOTO Tema.
Teopema Illteitnepa.

9. AHajorus  XapakTepUCTUK U  ypaBHEHMH  IOCTYNATEILHOTO U
BpaIIaTEeJILHOTO IBUKCHUSL.



3akonut COXPAHEHUA 6 MEXAHUKE

1.  Uurerpansl aBuxeHus. CBsA3b 3aKOHOB COXPAHEHUS C CUMMETPUAMU
IIPOCTPAHCTBA U BPEMEHHU.

2. 3aMKHyTas cucTeMa. 3aKOH COXPaHEHUs IOJIHOT0 UMITYJIbCa CUCTEMBI Tell.

3. 3aKoH COXpaHEHHs MOJHOTO MOMEHTA UMIYJIbCAa CUCTEMBI Tel. [IBIKeHHe
B LIEHTPAJIbHOM IIOJIE.

4. Pabora u MomHocTb. KuHeTmueckass »HEprusi IOCTYNATEIBHOTO U
BpAILaTEIbHOIO ABUKCHHUS.

5. KoHcepBaTuBHBIC U JUCCHUNATUBHBIE CUJIbl. PaboTa KOHCEPBAaTHBHBIX H
JUCCUIIATUBHBIX CHIL.

6. IloTeHuumanbHasi SHeEprus. 3aKOH COXPAaHEHHS IOJTHOH MEXaHUYECKOH
JHEPIUu.

7.  CBs3b MEXIy CWIOH U OTCHIIMATIBHOU dHEepruei. /[Ba crocoba onucanus
B3aMMOJCHCTBUS.

8. Coynapenue AByX Tell. YIPYruil U HEynpyruu yzaap.

Mexanuueckue xoneoanusn

YpaBHEHHE TapMOHHYECKUX KOJIEOAHUN U €ro PEIICHHE.
XapakTepucTUKH KojebaHui (aMITuTy1a, 4acToTa, HauanbHas (asa).
MaremaTrueckuii 1 GU3NIECKUN MASTHUKH.
CrnoxeHue rapMOHMUYECKUX KoJIeOaHUi OJJHOTO HarpaBieHus. buenus.
CrnoxeHne nepneHIuKyIsIpHbIX Konebanuii. @uryps Jluccaxy.
VYpaBHEHHE 3aTyXaroIKX KojaeOaHUi U ero peleHue.

7.  XapakTepuCTHUKM  3aTyXalwolluxX KojeOaHuM  (BpeMsi  penakcaluw,
JorapupMHUECKUIl 1EKPEMEHT, JOOPOTHOCTB).

8.  DHeprus rapMOHUYECKHX U 3aTYXAIOIINX KOJICOAHUH.

9.  BriHyXkzaeHHbIE KosieOaHus. Pe3oHaHc.

oukrwdE

Ynpyzue eonnui

1. TlomepeuHsle M MPOAOJIbHBIE BOJHBL. XapaKTEPUCTUKH Oeryuiei ynpyroi
BOJIHBI.

2. CkopocTh pacnpOCTpaHEHUs! YIPYTUX BOJIH.

3. Kiaccupukamuss BosiH 1o ¢dopMe BOJHOBOW ToBepXHOCTH. Ilmockas,
cdepuyeckas U LIUIMHIpUYECKas BOJIHA.

4. BonHoBoe ypaBHEHHE. YpaBHEHHE Jiyuya, YpaBHEHHE IIJIOCKOW BOJIHBI,
BOJIHOBOE YpaBHEHHE B 00IIEM BUIE

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

6. KoneOanue HaTAHYTON CTPYHBI.

Knaccuueckas cmamucmuka

1. Maxkpocucrema. CTaTUCTHUECKHH M TEPMOJMHAMUYECKHM NOIXOIBI K
OIMCAaHUIO MAKPOCHCTEM.

2. HuckperHbiii HaOop BenuuuH. IloHSATHE BEpPOATHOCTH U CpeAHen
BEJINYMHBI.

3. HenpepbiBablit Habop BennuuH. DYHKIUS pacrlpeaeieHus ClydailHoi

BEJIMYMHBI U €€ CBOWCTBA ((M3MYECKUN CMBICT, pacdyeT BEPOSITHOCTEH, YyCIOBHE
HOPMUPOBKH, pacieT CPEIHUX BEJIUYMH).

4, Pacnipenenenne MoJjekysl MmO NOPOEKUMSIM CKopocTeil. Pacnpenenenue
I'aycca.



o. Pacnipenenennie Monekya 1o MOAyJIO ckopocTu. Pacnpenenenue

Makcsenia.
6. Hauboinee BeposiTHast, CpeiHsIs U CPEITHEKBAPATHUYHAS. CKOPOCTH.
7. Pacnipenenenre MoJieKysl MI€aJbHOTO raza MO BBICOTE B TOJIE TSKECTH

3emuu. Pacnipenenenue bonbiimana. bapomerpuueckas popmyia.

MKT u nepeoe nauanio mepmoounamuxu

1. Mogenp naeanbHOro rasa. /lasienue u remmneparypa ¢ Touku 3peaust MKT.
VYpaBHEHNE COCTOSIHUS UACAIBHOIO ra3a.

2. [TonsiTre creneHeit cBOOOIBI MOJIEKYIBI. Teopema 0 paBHOpacpeeieHu!
SHEPTUU MO CTEHEeHSIM CBOOO/IBI.

3. BHyTpenHsis sHeprus Kak (yHKIHS COCTOSIHUSL CHCTEMBI.

4, PaboTa kak ¢yHKIMS mIpoiiecca.

S. IlepBoe HauaIO TEPMOJUHAMUKHY.

6. H3oTepMuyeckuii, H30XOpUIECKUI 1 N300apUYECKUI TPOIIECCHI.

7. Anuabatuyeckuii miporecc. YpaBHenue Ilyaccona. [lonuTpornuueckue
MIPOLIECCHI.

8. Ilonsatne Ttemmoemkoctu. MousipHass W ylaelnbHas TEIUIOEMKOCTH.

TemnoeMKkoCThb IIpH U30I1poneccax.

Bmopoe nauano mepmoounamuru. Iumponus

1. Hamnpasnenue nponeccoB. Craructudeckuil Bec MakpococtosHus. CyTb
HEOOPaTUMOCTH.

2. Bropoe navano repmoaunamuku. @opmynupoBku Knaysuyca u KenbBuna.

3. DHTpoMUs CUCTEMHI U €€ cBoiicTBa. Teopema HepHcTa.

4. M3MeHeHne SHTPONMH B TEIUIOBBIX IIPOLECCaX.

S. OcHoBHOE ypaBHEHUE TEPMOANHAMUKH. TepMmonnHamuyeckue
MOTEHIUABI.

6. Huxmnuaeckuit mpouece. Koadduiment mosie3sHOro AEUCTBUS TEMIIOBOU
MAalINHBI.

7. [uxn Kapno. Teopema Kapno. Tepmonnnamuueckas mkaia TemMeparyp.

8. Craructuueckuii cmpici sHTporuu. @opmyna bonbimana.

2 cemecTp

3J1el<mpocmamultec1<oe nonae

1. Cwitbl B ipupoze. Poib 31€eKTpOMarHuTHOrO B3aUMOAECUCTBUS.

2. OnekTpocraTHdyeckoe  moje.  JnekTpudeckuil  3apsa.  ColicTBa
3JIEKTpUYECKOro 3apsaa. 3akoH Kyiona.

3. HanpspkeHHOCTD 371€KTPOCTaTUUECKOTO TOJIS.

4. [TpuHIMI Cyneprno3uluy 3IEKTPOCTATUUECKUX MOJIeH JIIsl JUCKPETHOTO U
HENPEPBIBHOTO PACIIPEAEIECHUS 3aPsII0B.

S. [ToTok BekTOpa HANPSHKEHHOCTH SJIEKTpOCTaTH4ecKoro mouss. Teopema
I'aycca.

6. [ToTeHManbHOCTD 3EKTpOCcTaTUYecKoro nois. [IpuHumn cyneprno3uuun
JUISl TIOTEHIHATIA.

7. PaboTa mo mepemernieHuo 3apsiaa B 2JIEKTPOCTaTHIECKOM moJie. Teopema o
HUPKYISIUN.

8. CBs13b MEXy HAIPSHKEHHOCTHIO ¥ TOTEHIIMAJIOM.

9. I'eomerpuueckoe onucanue nodsi. CUiaoBbIe JIUHUHA. JKBUMIOTEHIIUATbHBIC

MOBEPXHOCTH.



ﬂuaﬂekmpuku u npoeoduuku 6 IJICKMPUUECKOM naoijie

1. DJIEKTPUUYECKUI TUTOJb. JIMTONIBHBIIT MOMEHT.

2. DJeKTpUuecKoe 1mosie B audjektpuke. [lonaspusanus 1usaeKkTpuka.

3. Bektop anextpuueckoro cmeuieHus. JusaeKkTpuueckas MPOHUIAEMOCTh
BellecTBa. Teopema ["aycca 1uist AMDIEKTPUKOB.

4. YcnoBus Ha TpaHUIle pa3felia ABYX AUAJICKTPUKOB.

S. DNEKTPOEMKOCTh YEJUHEHHOIO ITPOBOHUKA.

6. Kongencarop.  DIeKTpOeMKOCTh  IUIOCKOro,  chepuueckoro  u
UUWJIUHAPUYECKOr0 KOHIeH caTopa.

7. CoennHeHne KOHAEHCATOPOB.

8. DOHeprusi  3apsHKEHHOTO KOH/JIEHCATOpa. [TnoTHOCTH SHEPTUU
AIEKTPUYECKOTO MOJIS.

9. Brxrouenue KoHeHCaTOpa B AJICKTPUUYECKUE TIETIH.

Hocmoanunelii 31eKmpudecKuii mox

1 Onextpuueckuil TOK. [IOTHOCTH TOKa. Y paBHEHNE HENPEPBHIBHOCTH.

2. 3akon OMa B auddepeHunanbHoi hopme.

3. 3akoH OMa B MHTErpaJibHOM (QopMe JUisi OJHOPOIHOTO Yy4YacTKa IICTIH.
DNEKTpUUECKOe HAMpsKEHHE.

4. Conporusienue npoBogHuka. CoeIMHEHNE COIPOTUBICHUM.

5 3akoH OMa it HeoqHOpoAHOro yyacTtka uenu. Ctoponnue cuibl. J/C.

6. [TpaBwmiia Kupxroda s pacuera pa3BeTBICHHBIX IICTICH.

7 PaboTta 1 MOLTHOCTB AJIEKTPUUECKOro TOKa. 3akoH J[xoynsa-Jlenna.

8 [TepexoiHbIE MPOLIECCHI B LIEMIU C KOH/IEHCATOPOM.

Maznummnoe none u 31eKMPOMAZHUMHAA UHOYKUUA

1. Enunas npuposa aeKTpu4eckoro ¥ MarHUTHOT'O TOJIS.

2. McTOYHMKHM MarHMTHOTO MOJs. MarHUTHOE MOJe IBUXKYIIETOCs 3apsiia u
POBOAHMKA ¢ TOKOM. 3akoH buo-Casapa.

3. [ToTok M HMpKyIAUMsS BEKTOpa MHAYKIMM MarHUTHOro mojis. Teopema
I"aycca u Teopema 0 HUPKYISALNAH.

4. Cuna JlopeHna. JIBuykeHue 3apsyKEHHOM YaCTHUIIBI B MATHUTHOM IIOJIE.

S. Cuita Amriepa.

6. MarnuutHoe nose B Beniectse. HaMarHM4eHHOCTD.

7. HanpspkeHHOCTh  MarHMTHOrO — mojs. MarHutHas  IPOHUIAEMOCTh
BellecTBa. JlnaMarHeTUKy U NapaMarHeTHKH.

8. ®deppomaraernku. usznueckast mpupoaa GpeppomaraeTusma.

9. 3akoH dyeKTpoMarHUTHOM wMHAyknun Papages. Ilpasuno JleHna.
Buxpesoe anekTpudeckoe mosie.

10. SABnenne camonHaykuu. MHIykTHBHOCTH. CONeHOUA.

11. OHeprusi KOHTypa ¢ TOKOM ¥ MarHUTHOT'O MOJIS.

dnexmpuueckue Konedanusn u nepemeHHblil MoK

1. KonebarenbHblit KOHTYp. MeXaHW3M BO3HHUKHOBEHHUSI JJIEKTPUUYECKHUX
KoJIeOaHUH.

2. DHeprus MEeKTPUYECKUX KoJaeOaHuH.

3 3aryxatomue Kojnebanusi. XapaKTepHUCTUKU 3aTyXaIOIUX KOJIeOaHuH.

4. Posb akTMBHOTO CONPOTUBIIEHUS B KOJIEOATEIIBHOM KOHTYDE.

5 BeinyxnenHble  koneOaHus. BekTopHas —auarpamMma  HampsOKCHHM.



Pe3onanc Toka. PezonancHas yactora.

6. CootHomienne (a3 Mexay BHEIIHUM HaNpsOKEHUEM, CHIOM TOoka u
HaIPSKEHUEM Ha Pa3INYHbIX 3JIEMEHTAX IEMH.

7. [Tepemennbiii Tok. MHAYKTUBHOE M €MKOCTHOE compoTuBieHue. [lonHoe
COMNPOTHUBIICHUE LIETIH MTPU TIEPEMEHHOM TOKE.

8. [eiicTByromue 3HaueHUs CUJIbI TOKa W HampshkeHHs. MoIHOCTh Tpu
nepeMeHHOM Toke. KoapuImeHT MOIHOCTH.

9Jl€Kmp0M£12Humele 60JIHbl

1. Cucrema ypaBHeHuii MakcBemna Kak 0000IIeHHE pa3pO3HEHHBIX SBICHUH
JJIEKTPUYECTBA U MAarHeTU3Ma.

2. CoiicTBa ypaBHEHUN Makcseia. IIpenckasanue CyILIECTBOBaHUS
3JIEKTPOMAarHUTHBIX BOJIH.

3. BomHoBoe ypaBHeHne. CKOpOCTh paclpoOCTpaHEHHs] BOJHBI U IIOKA3aTellb
IIPEJIOMJICHUS CPEBL.

4. Ilnockast 3JIeKTpOMarHuTHasi BOJIHA U €€ OCHOBHBIE XapaKTEPUCTUKHU.

5.0Heprusi W HUMIYJIbC JJIEKTPOMarHuTHOM BonHBL. Bektop IloiHTHHTA.
VHTEHCUBHOCTS.

6. [lIkana 31eKTpOMarHUTHBIX BOJIH. OCOOEHHOCTH ONTHYECKOTO AUAIA30HA.

7.EcrecTBeHHBIH M NOJAPU30BaHHBIM cBeT. Buasl nomspuzauuu. CreneHb
NOJIIPU3aLUU YaCTUYHO MOJISPU30BAHHOIO CBETA.

8. 3akon Mautoca.

9. lonsgpuzauus Npu OTPaXEHUM M MPEIOMICHUM CBETa Ha TIpaHUIE pasjena
JIAJIEKTPUKOB. Yroa bprocrepa.

10. JIBOMHOE JIydenpenoMiIeHue. Y CTpOiCcTBO npu3mMel Hukoss.

11. OnrTuueckd aKTHUBHBIE BeElIeCTBA. BpallleHWe MIOCKOCTH MOJSPU3aUN
CBETA IIPU IIPOXOKICHUH YEPE3 ONITUUECKU aKTUBHYIO CPENY.

Humepgepenyun ceemosvix 6011

1. [Tonstue uaTepdepentuu. [IpuHINI CynepmO3UIMU AJE CBETOBBIX BOJIH.
HaGmronaeMple 1 HeHAOII0 JaeMbI€ BETUYNHEI.

2. KorepenTtHsie 1 HekorepeHTHble BONHBI. ClIO)KEHHWE MHTEHCHUBHOCTEH B
CJTy4ae HEKOTePEHTHBIX M KOTEPEHTHBIX KOJICOaHUH.

3. YcnoBus ycuineHus U oclablieHusl CBeTa B 3aBUCUMOCTHU OT pa3HOCTH ¢a3
UHTEP(PEPUPYIOLTUX BOJIH.

4. OnTudeckuii myTh cBeTOBOTO Jy4ya. CrocoObl M3MEHEHUS ONTHYECKOTO
ITyTH CBETOBBIX BOJIH.

5. CBs3b ONTUYECKON PA3HOCTH XOJa JIBYX BOJIH C pa3HOCTBIO (pa3. YcioBus
MaKCHMyMa U MUHIMYyMa WHTep(EepEeHITNHN B 3aBUCHMOCTH OT ONITHYECKON Pa3HOCTH XO/1a.

6. Cxema IOnra. Ycnosus nHabmoneHuss uHTephepenunn. KoopauHaTs
CBETJIBIX M TEMHBIX TI0JIOC Ha 3KpaHe.

7. BpemenHas u nmpocTpaHCTBEHHAsI KOTEPEHTHOCTD.

8. WuTepdepeHims B TOHKUX TUIEHKAaX B OTPAXKEHHOM H ITPOXOISAIIEM CBETE.

9. Cxema st HabmoeHust koner] HetotoHa. Pagmycel CBETIBIX U TEMHBIX

KOJICI] B OTPAKCHHOM U TIPOXOJISIIEM CBETE.
Jugppakuyus u oucnepcus ceemosvix 8011
1. Asnenune gudpakmuu. OcoOeHHOCTh IU(PPAKIIMKA  CBETOBBIX  BOJIH.

Hudpakuus Openenst u @paynrodepa.
2. [Tpunmun [rolirenca-dpenens. YOpolleHUe BBIYUCICHUNA € MOMOUIBIO



BEKTOPHOM AMarpaMMbl.

3. Hudpakmus OpeHens Ha KpyTriioM oTBepCcTUr. 30HbI DpeHes.

4. Hudpakuus OpayHrodepa Ha y3KOM MPSIMOIMHEHHON Ienu. YCIOBUSA
MaKCHMyMa U MUHUMYyMa. 3aBUCUMOCTh MHTEHCUBHOCTH CBETa OT yria JIudpakuuu.

S. Judpakumonnas peuierka. OCHOBHbBIE XapaKTEPUCTUKU AU(PPAKIIUOHHON
pelIeTKy. Y CIOBUS TJIaBHBIX MAKCUMYMOB U MUHUMYMOB U J100aBOYHBIX MUHHUMYMOB.

6. YrioBass AuWcrepcus W paspeliarias CHocOOHOCTh au(paKkiInOHHON
PEILIETKH.

7. Judpakuus Ha TPOCTPAHCTBEHHON PEIIETKE.

8. duznyeckue NPUHIUIBI Toorpaduu.

9. Hucnepcus ceera. HopmanbHas 1 aHOManbHast TUCIEPCUSL.

10. BonnoBoit maket. ®a3zoBasi U rpyImnoBasi CKOPOCTH BOJHBI.

3 cemecTp

Keanmoeasa npupooa uznyuyenusn

1. TemnoBoe uznydenue adcoOTHO YepHOro Tena. 3akoH Credana — bonbimana.
2. 3axod cMetenus Buna. ['nnoresa [Tnanka.

3. OHeprus u uMnynsc ¢poroHa. J[aBnenue ceera.

4. d®oroadpdexr. 3akonnl  Porodadpdexra. Kpacnas rpanuna
dororddekra.

5. @®opmyna OWHIITEHHA. PensTUBUCTCKUNA U HEPEIATUBUCTCKUI
dororddekr.

6. TopMO3HOE PEHTI€HOBCKOE U3TyUEHUE.

7. Oddext Komnrona. ®opmyna Komnrona.

8. KopnyckynspHO-BOJIHOBOW yalii3M CBETA.

Dnemenmol K6AHMOGOU MEXAHUKU

1. BoaHOBBIE CBOMCTBA YACTHIL.

2. Jlnuna BonHb! e bpoiins. DkcrnepuMeHTanbHOE MOATBEPKIEHHUE.

3. ITpuHnun HEOIPEAEIECHHOCTH I'eiizen6epra. CootHomeHne
HEONPEIEIECHHOCTEM.

4. BonnoBas ¢yHKIMS 1 ee cBOcTBa.

S. OcHoBHas 3a71a4ua KBAaHTOBOM MexaHuku. Y paBHenue [péaunrepa.

6. Yactuna B noreHuuanbHou sime. KBaHTOBaHME SHEPrUM.

7. [IpoxoxaeHne dYacTUIBl 4Yepe3 MOTEHIMAIbHBIN Oapbep. TyHHEIbHBIN
s dexr.

Teopus bopa u uznyuenue amomos

[Inanerapnas MoJienb aToma.

IToctynatel bopa.

W3nydyeHue aroma BOIOPO/ia M BOAOPOAONOJOOHBIX CUCTEM.
Cnekrpanbabie cepun. Dopmyna baibmepa.

CHeKTpbl MHOTOJIEKTPOHHBIX aTOMOB. 3aKOH Mo3H.

agbrwpnE

Amom ¢ mouku 3penuin KBAHMOBOU MEXAHUKU

1. KsanTOBBIC UKCIa, XapaKTEPUIYIOIIHNE MTOJIOKEHUE DJICKTPOHA B aTOME.
2. KBanTOBaHUME 3HEpPrum.
3. KBaHTOBaHNE MOMEHTA UMITYJIbCA.



4. CnuH snextpona. [10HbBIII MOMEHT 3J1EKTPOHA.

5. Cxema sHepreTUYeCcKX YpOBHEHM aToMa BOJAOpO/Ia.

6. [TpaBuiia oTOOpa py aTOMHBIX MEPEXOIAX.

7. 3aroHEHUE 3JIEKTPOHHBIX O00O0JOYEK B MHOIO3JEKTPOHHBIX aTOMax.
ITpunuun [aynn.

Keanmosasa cmamucmuka u 9ﬂel<mp0npoeodnocmb msepdwx meii

1. [TpyHIMI TOKIECTBEHHOCTH OJUHAKOBBIX YaCTHUL.

2. bozonst u Qepmuonnl. Tpu BHIAa CTATHUCTUKH: KJaccHYecKas,
boze-Diinmreitna u @epmu-/upaka.

3. CB0OOHBIC TIEKTPOHBL. DHEPrus Depmu.

4. 30HHAas TEOpPUS TBEPBIX TEI.

5. DNIEKTPONPOBOJHOCTH MOJIYIPOBOIHUKOB. 3aBUCUMOCTD IPOBOJIUMOCTH OT
TEMIEPATYpPHI.

6. CobcTBeHHAs ¥ TPUMECHAs! TPOBOAMMOCTH MOTYITPOBOIHHKOB.

7. DNIEKTPONPOBOIHOCTh  METAJIOB. 3aBHCHUMOCTH  CONPOTHBJICHHUS  OT
TEeMIEPaTypHI.

8. SIBnenue cBepxnpoBoauMocTu. KBaHTOBas TEOpHs CBEPXIIPOBOJAUMOCTH.

Amomnoe a0po u adepuvie peakyuu

1. SBnenue paanoakTuBHOCTH. OCHOBHOM 3aKOH PaJMOAKTUBHOIO pacnajia.
2. PanuoakTuBHBIE PSABIL.

3. CocTaB 1 XapakTepUCTUKU aTOMHOTO si/ipa. SlaepHble CUIIbI.

4. KanenbHas u obosioueunas mozaenu suep. Panuyce sapa.

S. Macca v sHeprus cBsi3u sapa. Y ieJabHasi JHEPIUsl CBSA3H.

6. SnepHble peakuu. DHEPIUsl sIAEPHON PEAKIIUH.

7. SInepHas sHEepreTuka.

Ocobennocmu paouoaKxmueHvlx pacnaoos

1. VYpaBHeHHEe U JHEpreTudeckoe YycioBue o-pacnana. CBs3b 3HEPruu
OL.-4aCTHIIBI C IEPUOJIOM MOIypacnaja.

2. TynHenbHbIN 3QPexT mpu a-pacnage. CekTp o-4acTHIL.

3. XapakTtep CHeKTpa y-u3IydeHusl.

4. Ilponeccsl B3aMMOAEHUCTBUS Y-KBAHTOB C BEILIECTBOM.

5. 3aBUCHUMOCTb UHTEHCUBHOCTH Y-M3JIy4EHHS OT TOJIIMHBI CJIOS BEIIECTBA.
CpaBHeHHE TPOHUKAIOIIEH CIOCOOHOCTH Pa3IMYHBIX BUJIOB U3TYUYEHUSI.

6. Tpu Buna PB-pacnaga. DHepretuuyeckuil cnektp [-uvactuin. [‘umoresa
HEUTPHUHO.

7. 3aKkoHbI coxpaHeHus npu B-pacnane. Jlentonsl. JlenToHHbIH 3aps.

IIpnioxenune 2.

OueHovHbIe CpeAcTBA AJIsl IPOBEACHHUS POMEKYTOUYHOM aTTeCTALUH

a) Ilnanupyemble pe3yabTaTbl O0y4YeHHMSl M OLICHOYHbIC CPEACTBA /IS NPOBEACHHSA
MPOMEKYTOYHOM aTTECTALMHU:



CTpyKTypHBI
DJIEMEHT
KOMITETCHIIUHT

[Lnanupyembie
PE3yNbTaThI
oOy4eHus

O1neHOYHBIC CPEACTBA

OIIK-1 CiocoGeH NpuMeHSTh €CTECTBEHHOHAYYHbIE U OOIICHH)KEHEPHBIE 3HAHUS, METOBI
MaTEMaTHYECKOro aHaJI13a U MOJIEIIMPOBAHUS B IPO(hECCHOHAIBHOM AEATEIbHOCTH;

OIIK-1.1

—  Pemaer
CTaHJapTHbIE
npodeccruoHaIbHbIE
3a7jauyl ¢ IPUMEHEHUEM
OOLIEMHKEHEPHBIX
3HaAHUHI

[lepeyenr  TeopeTHYECKUX  BONMPOCOB K
IK3aMeHy:

1 cemectp

1. KuHemaruka NOCTYyNaTeabHOIO JBUKECHUS.
IlonsiTne pagmyc-BeKTOpa, CKOPOCTH M YCKOPEHHS.
Hauanbubie ycnoBus. IIpsmas u oOpaTHas 3amauu
MEXaHUKH.

2. WuepumaneHble cucTeMbl oTcuera. [loHsATHE
CUJbl, Macchl W wuMmyinbca. OCHOBHON 3aKOH
JUHAMHKU TIOCTYIIATEIbHOTO ABUKECHUS.

3. 3akoHBI COXpaHEHHs B MEXaHUKE. 3aMKHYTast
CUCTEMA. 3aKOHBI COXPaHEHUS UMITYJIbCA U MOMEHTA
MMITYJIbCA.

4. JlBa cmocoba omucaHUs B3aUMOJCHCTBUA.
JIBr>KeHHE YacTUIbl B OJTHOMEPHOM CTALlMOHAPHOM
nose. CBs3b MEXKAY CWIOW W TOTCHIIHATBHOU
SHEprueH.

5. OO6iee NOHATHE O BOJHAX. XapaKTEPUCTUKU
Oeryimeil BomHBL. BoOIHOBOE ypaBHEHHE IUIOCKOM
BOJIHBI.

6. Iloctymarel  DHHIITEHHA. 3ameieHue
BpeMeHU.  JIOpeHLIEBO  COKpallleHHE  JJIUHBIL.
PensruBnucrckue naBapuantsl. UHTEpBa.

7. Makpocucrema. MukpococTostHue u
MaKpOCOCTOSIHHE CUCTEMBI. CraTuctTuueckuit
noaxoxn. IloHaTne BepoOATHOCTM U CPEIHEH
BEJINYUHBI.

8. ®yHkuus pacrpeneneHus CIIy4anHOM1
BEIMYMHBL. Pacnipenenenye MOJIEKyI 10 IPOEKIUsAM

CKOpPOCTEH.
9. Mogens wugeanpHOro rasa. JlaBienwe u
TeMIiepaTypa c TOYKH 3peHUs

MOJIEKYJIIPHO-KNHETHYECKOW TEOpHUH. Y pPaBHEHHE
COCTOSIHMS UJCAIBHOIO rasa.

10. ITpoGyteMa ~ HEOOPAaTHMOCTH  TEILJIOBBIX
IIPOLIECCOB. ODHTPOMNMSI CHUCTEMBI U €€ CBOWCTBA.
Teopema HepHcra.

11. Craructuueckuii Bec makpococtosHus. CyTb
HeoOpaTuMocTH. CTaTUCTUYECKUI CMBICI SHTPOIIUH.
®opmyina bonbnmana.

12. T'panuts! MPUMEHUMOCTH MOJENH
UJeaNbHOr0 rasa. YpasHeHue BaHn-nep-Baansca.
N3oTepmbl peanibHOTO Ta3a.

IlepeyeHbr  TeOpeTHYECKUX BONMPOCOB K




CTpyKTypHBI
DJIEMEHT
KOMITETCHIIUHT

[Lnanupyembie
PE3yNbTaThI
oOy4eHus

O1neHOYHBIC CPEACTBA

IK3aMeHy:
2 cemecTp
1. Cunibl  B3aUMOJICUCTBUSL B IIPHUPOJIE.

OnekTpoctaTuyeckoe  moJsie.  3akoH  Kymona.
HarnpsixeHHoCTh AIEKTPOCTATUYECKOTO T0JIS.
[IpuHuun cyneprno3unuu.

2. [Torenmman. Teopema o0 UUPKYISILUA
BEKTOpa  HANPSDKEHHOCTH — AJIEKTPOCTATUYECKOIO
noist.  CBsi3b  MEXIy — HalpsSOHKEHHOCTBIO U
MOTEHIUATIOM.

3. OnexkTpuueckuii Tok. I[LIOTHOCTH TOKAa.
VYpaBHeHue HempepblBHOCTH. 3akoH Owma B
g depeHmanbHoR Gopme.

4. Enunas mpupoga  3lEeKTpUYECKOro M
MarHutHoro monsi. [lome mBwKymierocst 3apsijaa.
[IpuHUuMn cynepno3uuyyd MarHUTHBIX MOJIEH. 3aKOH
buo-Cagapa.

5. IToTok M IUPKYIAUS BEKTOpa MHAYKLNU
MarautHoro mnojsa. Teopema ['aycca m Teopema o
LUPKYJISLUH.

6. 3aKOH  3JEKTPOMAarHUTHOM  WHAYKLUU
Qapanes. IIpasuio Jlenua. Buxpesoe
ANEKTPUYECKOE TOJIE.

7. Cucrema ypaBHeHHH MakcBemna Kak

0000111eHIE Pa3pPO3HEHHBIX SIBICHHUI JJIEKTPUUECTBA
U MarHeTusMa. MartepuaibHble ypaBHEHUS.

8. CaoiicTBa ypaBHEHUI Makcaemnna.
[TpenckazaHue CyIIeCTBOBAHUS 3JIEKTPOMArHUTHBIX
BOJIH.

9. CrniocoObl  MOMSIPU3AIMHM  €CTECTBEHHOTO
ceera. IIpusma Huxoma. Bpamenue mockoctu
NOJISIpU3alMU  CBETa TpU MPOXOXKICHUU 4Yepes3
ONITUYECKH aKTUBHYIO CPEy.

10. Ikana AJEKTPOMAarHUTHBIX BOJIH.
Oco0eHHOCTH ONTUYECKOTO auara3oHa. [loka3arens
NPEJIOMIICHUS CPEJIbI.

11. Cxema IOura TUTS HaOJIFOIEHUS
uHTeppepeHIu. BpeMeHnHas M MpOCTpaHCTBEHHAs
KOT€PEHTHOCTb.

12.  SIBnenue TUPPaKLIUH. Judpaxius
®penens u Opaynrodepa. [TpuHIHN
['toiirenca-dpenens.

Ilepeyens TeopeTHYECKHX BONMPOCOB K 3a4eTy:

3 cemectp




CTpyKTypHBI
DJIEMEHT
KOMITETCHIIUHT

[Lnanupyembie
PE3yNbTaThI
oOy4eHus

O1neHOYHBIC CPEACTBA

1. TennoBoe  u3dAyyeHHWE  Tena.  3aKOH
Credana-bonpimana. 3akoH cMemieHus Buna.
I'unoresa Ilnanka.

2. @®OTOHBI. JlaBnenue CBeETA.
KopnyckyisspHO-BOIHOBOM Ayalll3M CBETA.

3. BonnoBele cBoiictBa uactum. JlnmHa
BOJIHBI ne bporimns. DKcrepuMEHTaJIbHbIE
MIOATBEP>KICHUS THITOTE3BI ¢ bporns.

4. ITpuHnun HEOIPEIEIICHHOCTH.
CootHomienue HeomnpeneneHHocteil ['eiizenodepra.
OcoOeHHOCTH Tpoliecca H3MEpPEHUs B KBAHTOBOM
MEXaHHUKE.

5. @dusuyeckoe MCTOJIKOBAHME BOJH J€
bpoiinsa. BonnoBas QyHKuMs U ee CBOWCTBa.
[110THOCTD BEPOSITHOCTH OOHAPYKEHUS YACTULIBI.

6. OcHOBHas 3ajaya KBAHTOBOM MEXaHUKH.
HecrauronapHoe u  CTallMOHApHOE ypaBHEHUE
[[Ipénunrepa.

7. IIpoxoxneHue YaCTHULbI yepes
NOTeHUUaNbHBIN 6aprep. TyHHEIbHBIN AP DeKT.

8. IInanerapnas moxenb aroma. IlocTymarel
bopa. KBanToBaHue 53Hepruu BOAOPOAONOJOOHOM
CUCTEMBI.

9. VYpaBuenue Illpeaunrepa mug aroma
Bojiopona. KBaHTOBaHME MOMEHTa  HMITYJIbCA.
[TpaBuna or6opa.

10. Cmoun osnektpoHa. KsaHTOBBIE uwmcHa,
ONKCHIBAIOIUE COCTOSHHME DIIEKTPOHA B aTOME.
KpaTHOCTE BBIpOXKACHHS DHEPreTUYECKUX YPOBHEM.
ITpunuun [aynn.

11. [IpuHUHMI TOXIECTBEHHOCTH OJWHAKOBBIX
yactul. bozonsl u  ¢epmuonsl. KBaHTOBBIE
pacupeneneHus.

12.  CBobGoaHble 3JIEKTPOHBI B  METaJIe.
Oneprust Pepmu. 30HHAs TEOPHUsI TBEPIBIX TEI.

13.  Macca u sHeprusi CBsi3u aTOMHOIO sifpa.
3aBUCHUMOCTB YIEIbHOM SHEPTUS CBSA3H OT MACCOBOIO
yucia. ObosoueqHas MOJEINb Sapa.

14. Tpu Buga [B-pacmaga. DHepreTuyecKkuit
cnektp B-uactui. Helitpuso.

15. Knaccudukanus sJeMEHTapHBIX YacTHIl.
Jlenrronbl. JIenTOHHBIN 3aps.

16.  Anponsl. bapuonnsiii 3apsn. Keapkoas
MOJIEJIb aJJPOHOB.

OIIK-1.2

—  Ilpumenser
METO/bI
MOJIETTMPOBAHUS

Ilpumepol npakxmuyeckux 3a0anuii:
1 cemectp

1. OpnopopaHblii cTep:keHb Maccoll M = 5 kr,




[Lnanupyembie

CrpyKTypHBII
PYKTYP pe3yJIbTaThl OneHnounsle cpencTaa
DJIEMEHT
oOy4eHus
KOMIIETEHIUN
MaTEMAaTHYECKOI0 PAaCIIOJIOKEHHBIM BEPTUKAIbHO, MOXET BPAIAThCs
aHaJIM3a JUIsl PELICHUs | BOKPYT OCH, IPOXOAILEH Yepe3 €ro BEpXHUN KOHELL.
3a1a4 B|B cpemuHy crepkHA momagaer Imyis MacCou
npogeccuOHaIbHON m = 10r, Jgerdimas IOpU30HTaIbHO CO CKOPOCTHIO
JESITEIbHOCTH v=103mM/c, u 3actpeBacT B HEM. Ompenenuth

KUHETUYECKYI0 DHEpPruI0 CTEPKHA Ccpasy Iocie
yzaapa.

2. Yacruna MAaccChl my; = 0,1 kr ,
JBHXKYILASICA CO CKOPOCThKO v = 3 M/c, HCHOBITAIA
YOPYroe CcOyJapeHue ¢ TMOKOMBUICHCS YacTULIeH
Maccel m, =0,2kr .  Onpemenutb  Kakyko
KMHETUYECKYI0  JHEprur0  mpuodpena  BTopas
YaCTUIA, €CIU IMepBas OTCKOYMJIA I0J MPSIMBIM
YIJIOM K CBOEMY IIEpBOHAYAIbHOMY HAIIPaBJICHHUIO.

3. PenstuBucTCKHiA 3IIEKTPOH AMEET
KUHETUYECKYIO SHEPTHUIO T, = 0,34 MaB
Ornpenenutb CKOPOCTh, C KOTOPOH OH JIBUKETCS.
Cudrarh OJHEPrHI0 [OKOS DJIEKTPOHA m,c? =
0,511 MaB.

4. Omnpenenutb CKOPOCTh MOJIEKYJT a30Ta,
MpU KOTOpPOH 3HaueHUEe (GYHKUUHU pacipenesieHus
MakcBemia npu temneparype T, = 400K Oyner
TaKUM K€, Kak 1 1 remneparypsl T, = 500 K.

5. Vrnekucneiii ra3 B koianuecrse v = 0,8
MOJIEH HarpeBaroT N300apUIECKH TaK, YTO €ro 00bEM
yBenuuuBaercs B N = 3,1 pasa. Omnpenenute
W3MEHEHUE SHTPOIMUU B 3TOM IMPOLECCE.

6. HneanbHBIN OTHOATOMHBIN T'a3 COBEPIIAET
LHKJI, COCTOSIIIIMI U3 JIBYX M30XOp U JABYX H30TEPM.
HaubGonpiias ¥ HauMeHbIIass TeMIIEpaTypbl IUKIA

cocrapusstor T3 =400K wmw T,=300K , a
HauOonpMik 00beM B n = 4,5 pa3a MpeBbILIAET
HaVMEHBIIINHN. Onpenenure KoahULeHT
MI0JIE3HOTO AEUCTBUS TAKOTO IUKJIA.
2 ceMecTp
1. KsagpatHas MIPOBOJIOYHAS pamka

pacmoyiokeHa B OJHOW TIUIOCKOCTH C JUIMHHBIM
NpSIMBIM TPOBOJIOM TaK, YTO JIBE€ €€ CTOPOHBI
napajuieabHbl mpoBoAay. [1o pamke u mpoOBOIY TEKYT
onuHakoBble Toku | = 1 KA. Onpenenuts cuny F,
JNIEHCTBYIONIYI0O HA paMKy, €CIu OnwKaumas K
MPOBOJ1y CTOPOHA PAMKH HAXOJIUTCS HA PACCTOSTHUU,
PaBHOM ee JJINHE.

2. KonebarenbHbIi KOHTYp UMEET €MKOCTh
C = 10 mMx®, wngyktuBHOCT, L = 25 MIH m
akTuBHOE conporusieHre R =1 Om. Yepes ckonbko
KoJieOaHUN aMIUMTyda TOKa B OTOM KOHTYpE
YMEHBIINTCS B € pa3?




CTpyKTypHBI
DJIEMEHT
KOMITETCHIIUHT

[Lnanupyembie
PE3yNbTaThI
oOy4eHus

O1neHOYHBIC CPEACTBA

3. lBa OECKOHEYHO MJIUHHBIX MPSIMBIX
pPOBOAA CKpelleHbl Moja npsMmbiM yriaom. Ilo
npoBojgaMm TekyT Toku l; = 80A u |, = 60A.
Paccrossane d mexay mpoBomamu paBHO 10 cwm.
ONpe/IeTUTh MarHUTHYIO HUHAYKIKMIO B B TOuke,
OJIMHAKOBO YAAJIEHHOM OT 000UX MPOBOIHUKOB.

4. Kouisl LICIIH, cocTosIei u3
II0CJIEIOBATENbHO BKJIIOUCHHBIX KOHJEHCAaTopa MU
akTuBHOro comporuBieHus R = 110 Ow,

MOJICOCIMHUIN K TIEPEMEHHOMY HANpPSDKEHUIO C
aMIUIMUTYAHbIM 3HaueHuemM Up = 110 B. Ilpu stom
aMIUIMTY/Ia yCTaHOBUBIIETroCs TOKa B 1enu Iy = 0,50
A. Haiitu pasHocTh (a3 Mexay TOKOM H
M10/1aBa€MbIM HAIPSKECHUEM.
5. CBer ¢ A =589 HM mamaer HOPMaAJIBHO
Ha JUQPPAaKIMOHHYIO PEIETKy C mepuogoM d =
2,5MkM , coxepxamyro N = 10000 mTpuxos.
Haiitu  yrmoByro  mupuHy  Iu(pakimOHHOIO
MaKCHMyMa BTOPOTO MOPSJIKA.
6. [Iy4yok ecTecTBEHHOIrO CBeTa MajacT
HAa  CHCTeMy W3  JBYX  IIOCIEA0BaTEIbHO
pacroIOXKEHHBIX MOJSPU3ATOPOB, YIOJl  MEXAY
IUIOCKOCTSIMU TIPOITYCKAHUSI KOTOPBIX COCTaBIISET
30°.  KoapdumnumeHT  TOMJIOMICHHS  TEPBOTO
nosisipu3atopa coctarisier 10%, a Broporo — 20%.
Kakas 4acThb MHTEHCHBHOCTH CBETa NMPONIET uepes
ATy ONTHUYECKYIO CUCTEMY?

3 cemecTp

1. Yepnoe Teno Harpenu ot temneparypsl 600K
1o 2400K. Bo ckosnbko pa3 yBenuumiach oOmias
TEIUIOBasi SHEprus, u3inydaemas Tesom? Ha ckonbko
W3MEHMUIIACh JUIMHA BOJHBI, COOTBETCTBYIOIIAS
MaKCUMYMy SHEPIHH HU3JIYYCHHUS M CIEKTPaJbHBIHI
COCTaB U3ITy4eHus?

2. OmnpenenuTh HAMMEHBIIHA 3a]1eP>KUBAFOIINN
MOTEHIIUAN, HEOOXOAMMBINH N  MpeKpalieHus
SMHUCCHUHM C TMOBEPXHOCTU (OTOKATOAA, €CIU OH
OCBEIIAETCS U3ITyYeHUEM ¢ JUTMHOM BosHBl 0,4 MKM,
a KpacHas TpaHHIla JUld MaTepuaia Karoja paBHa
0,67 MKkM

3. ®oron c¢ sHeprueit 1 M»dB paccesuics Ha
CBOOOJHOM  TOKOMBIIEMCS  d3JekTpoHe. Haiitu
KMHETUYECKYIO SHEPTHUIO 3JIEKTPOHA OTAAauu, €Cliu B
pe3ynbTaTte paccesHUs JUIMHA BOJHBI (DOTOHA
n3MeHunach Ha 25%

4. Tlpu JOBWKCHWM YaCTUIBI BIOJb OCH X
CKOPOCTh €€ MOKET OBbITh ONpeJelieHa C TOYHOCThIO




[Lnanupyembie

CTpyKTypHBI
EJ}I’EMZII){T PE3yJIbTATHI OueHoyHbIe CpECTBA
oOy4eHus
KOMITETCHITHH

(ommbkoi) mo 1 cm/c. Haifti HeompeneneHHOCTh
KOOPAMHATBI, €CJIM YaCTUIIEH sBIIsieTCA: 1) 3JEKTPOH,
2) npobunka maccoii 0,1r

5. CoOctBeHHast  (YHKIUS,  ONUCHIBAIOIIAs
COCTOSTHME MHUKPOYACTHULIbI B OECKOHEYHO TITyOOKO
MOTEHIMATbHOW siMe 1mupuHON [, uUMeeT BUJ
w.(x)=Csin 2 x

I . Hcmone3ys ycioBHsT HOPMHPOBKH,

OIpeAeauTh NOCTOSIHHYIO C.

6. BbluncnuTh pamudychl HEPBBIX Tpex OpOUT
AJIEKTPOHA B aTOME BOJIOPOJIA

7. Haiitu HanOONBIIYI0O U HAMMEHBIIYIO JITHHBI
BosH cepun llamena B cHekTpe H3IydeHUs
Bogopoga. CpaBHHUTH MONYYEHHbIE 3HAYEHUA C
JUTHHAMU BOJTH BUJUMOTO M3ITy4EHUS

8. IlepBoHauanpHas Macca H30TONA HWPHIUSA
192
777" paBHa M = 5 r, IepUoOA norypacrazua 75 CyTok.

Ornpenenure, CKOJIBKO SIAEP pacmanercs 3a 1 CeKyHay
B oTom mpenapare. CKOIbKO aTOMOB 3TOTO
npenapata octanercs yepe3 30 CyTOK U BO CKOJIBKO
pa3 U3MEHUTCS aKTUBHOCTH Mpernapara 3a 3To Bpems?

9. B menTpe cosHIA MPOTEKAET TEPMOsIEpPHAS
peakius CUHTE3a Teliis U3 BOJIOPOJa, B KOTOPOU U3
YeThIpeX IPOTOHOB oOpa3yercs sapo He' n nBa
MO3UTPOHA. JanummTe 3Ty peakuuto. Kakue emie
4acTUILIbI 00pa3yroTcs B HEN?

10. Kaxoe komuuectso U™ «BBITOPAET» 3a TOJ B
SIIEPHOM PEAKTOPE € AIEKTPUUYECKON MOIIHOCTHIO 1
I'Br u x.ma. 38%? Cuurtarh, yTO pacnaa siaep
ypaHa TMOJ JCHCTBHEM TEIUIOBBIX HEWTPOHOB
MPUBOJUT K 0Opa30BaHUIO M30TOMOB KCeHOHa-141,
CTPOHIHMSA-92 U TpeX BTOPUYHBIX HEUTPOHOB.

0) Ilopsimoxk mnpoBedeHUSs NPOMEKYTOYHON aTTecTallud, MOKA3aTeJM M KPUTEPHUH
OLICHMBAHUSA:

CornacHo yuyeOHOMY IJIaHY BHUJaMHU NPOMEKYTOYHOM aTTeCTAallMu MO AUCUUIUIMHE «DU3MKa»
ABIISIOTCS 3a4eT W J[Ba 3a4eTa C OIICHKOW. 3adeT MpPOBOAMUTCA B BHJE COOECEOBAHUS IO
TEOPETUYECKUM BOMIPOCAM.

Ilokazamenu u Kpumepuu oyeHUBAHUA 3a4ema:

— Ha OICHKY «3auTeHo» (3-5 OamioB) — oOy4aromuiics MOKa3biBacT CHOPMUPOBAHHOCTH
KOMIIETEHIINH, HaJIMUue TBEPbIX 3HAHUN MPOTrpaMMHOI0 MaTepuaia, TpaMOTHOE U JIOTHYECKOoe
U3JI0KCHWE MaTrepuana TpHh OTBETe, JOMYCKAIOTCS HE3HAYUTEIbHBIE OINMOKH, YBEPEHHO
UCTIpABIIIEMBIE TOCTIE JOMOJIHUTENBHBIX BOIPOCOB, MPAaBHIbHbIC ACUCTBUS NPU JAEMOHCTPALUU
YMEHHI U HaBBIKOB.

— Ha OIICHKY «He 3a4TeHo» (1-2 Gamia) — 00yJarouuiicsi HOKa3bIBAET, YTO PE3YJIbTAT O0YUYCHUS
HE JOCTUTHYT, KOMIETEHIIMH HEe C(HOPMUPOBAHBI, HE MOXKET MPEAbSIBUTh 3HAHHUS Ha ypPOBHE




BOCTIPOM3BEJICHUSI M OOBSICHEHHS] HHPOPMAIMH, JaXKEe C MOMOIIBI0 HABOMISIIUX BOIPOCOB, HE
CIOCOOEH MPOJIEMOHCTPUPOBATh YMEHUS U HABBIKH MPU PELICHUH MPOCTEHIINX 3a/ay.

3a4éT ¢ oleHKOoH 00y4JaroIecs MOIyYaloT B pe3yJIbTaTe BBHITIOJIHEHHUS BCEX BUIOB PadoT,
IOPEIYCMOTPEHHBIX B 3 ceMecTpe M3Yy4YeHHs AUCHUILIMHBL. Bce BHIBI pabOT OICHHMBAIOTCS
npernoJiaBaTesieM, COTrJIACHO YCTAHOBJIGHHOW pPEHTHHIOBOHM IIKaie JJs JaHHOTO cemectpa. B
cinydae HeBblmonHeHUs oOydarommmes 20% - 30% ot obmero uwuciaa BUAOB padorT,
NPEIYCMOTPEHHBIX B 3 CEeMeCTpe WM NpPU BO3HUKHOBCHHH CIOPHBIX CHUTYyalluid, 3adeT
poBOIUTCA B (hopMe cobeceoBaHus IO BOIPOCAM U 3aJIaHUSIM COTJIACHO NIEPEYHIO BOIIPOCOB U
IIPAKTUYECKUX 3aIaHUM K 3a4ETY C OLICHKOM.

Ilokazamenu u Kpumepuu ouenueanus zauema c ouermoﬁ:

— Ha OICHKY «OTJIMYHO» — PE3YJIbTUPYIOIIUN PEUTHHT 00yJarOIIErocst TOJKEH COCTaBISATh 85 —
100% ot mMakcuManbHOH CyMMBI OamnoB 3a cemectp. OOydaromIMiics MOKa3bIBAET BBHICOKUN
YPOBEHb C(OPMHUPOBAHHOCTH KOMIICTCHIIMI, BCECTOPOHHEE, CHCTEMATHYECKOE U TIIyOOKOE
3HaHME YYEeOHOr0 Marepuana, CBOOOIHO BBIMIOJNHSACT MPAKTHYCCKHE 3aJaHUs, CBOOOIHO
ONEpHUPYeT 3HAHHUSIMHU, YMCHHUSMHU, HABBIKAMH IPHUMCHEHHUS HMX B CHTYallUsX IOBBIIICHHOW
CII0KHOCTH;

— Ha OIICHKY «XOPOII0Y» — PE3yIbTHPYIOIIUI PEUTHHT 00YyUYaIOIIerocs TOKEH cOCTaBIsaTh 70 —
84% OT MakCUMaJIbHON CyMMBI 0aJIOB 3a cemecTp. OOyJarommiics JOHKEH MOKa3aTh CPEIHHMA
YPOBEHb C(OPMHUPOBAHHOCTH KOMIICTCHIIMI: OCHOBHBIC 3HAHHS, YMCHHS OCBOCHBI, HO
JOIMYCKAIOTCA HE3HAYUTCIIbHBIC OIIII/I6KI/I, HCTOYHOCTH, 3aTPyAHCHHUA IIPU AHAIUTHYCCKUX
OIepanmsx, IEpeHOCe 3HaHUM U YMEHMI Ha HOBBIE, HECTAaHAAPTHBIE CUTYALNH;

— Ha OLICHKY «YIOBJIETBOPHTEJIbHO» — PE3yJIbTHPYIOUIMH PEUTHHT 0O0ydarouierocs AOJKEH
coctaBiATh 50 — 69% OT MakCHUMaIbHON CyMMBI 6ayIoB 3a cemecTp. CTYACHT JODKEH MOKa3aTh
HOPOTOBBIM ypOBEHb C(HOPMUPOBAHHOCTH KOMIETEHIUH, TO €CTh OH JOJDKEH MUMEeTh 3HaHMS Ha
YPOBHE BOCHPOU3BECACHHUA U 00BSICHEHHS I/IH(l)OpMaHI/II/I, HHTCIIUICKTYAJIbHBIC HABBIKHW PCIICHUA
OPOCTHIX 337ay; B XOJ€ KOHTPOJBHBIX MEPONPUATHH IONMYCKAIOTCS OIMIMOKHU, MPOsBISETCS
OTCYTCTBUE OTACJIBHBIX 3HaHI/II\/JI, yMeHHfI, HAaBBIKOB, O6yanOHII/II\/IIC$[ HUCIIBITHIBACT 3HAYUTCIBHBIC
3aTpyJHEHU [IPU OIIEpUPOBAHUY 3HAHUAMU U YMEHUSAMU P UX IIEPEHOCE Ha HOBBIE CUTYAIIUU.

— Ha OLIEHKY «HEeY/10BJIeTBOPHUTEIbHO0» — PE3YJIbTUPYIOIINI PEUTHHT 00Yy4JaIOLIerocs COCTaBIseT
MeHee 50% OT MakCUMaJIbHOM CyMMBbI 0ajuIOB 3a CEMECTP pe3yibTaT 0Oy4YeHHs HE JOCTUTHYT,
KOMIIETEHIIUM He CQOPMHUPOBaHBI, CTYIACHT HE MOXET I[oKa3aTb 3HAHWS Ha YPOBHE
BOCITPOM3BCACHUS U 00BSICHEHHUS I/IH(l)OpMaU;I/II/I, HC MOXCT IMOKa3aTbh MHTCIJICKTYAaJIbHBIC HaBBIKU
pelIeHus IPOCThIX 3a1ay.



