MMHHUCTEPCTBO HAYKH H BBICIIETO OBPA3OBAHHA
POCCHICKON GENEPAITHN

degepansRoe rocyIapeTeeHHos SroKeTHOS opajoRaTeNpROS YHPE#ICHHE
BHICIIEND 00paloBaHIA
MarusToropekHit rOCYIAPCTREHHEI TEXHIHECKHH YHHREPCHTET HM. I".H. Hocosas

YTBEPRJIALD
Iupextop HE&C
10.B. Comosa

03.02.2025 .

PABOYAS TPOTPAMMA JHCHHILTHHBI (MOIY JIH)

DHIHKA

Hampasienue N0ATOTOBKH (CI2IH AMEHOCTE)
27.03.01 CrannapTHIZUHA 0 METPOIOTHA

HanpasneHmocTs (TpodH b/ CISUHATHIATHE)  TPOTPAMML]
CTaHAPTHIAINS, MCHELKMCHT W KOHTPOb KaTEcTRa

VpoBCHb BICITETD 0OpPaI0BaHHA - OakaTaBpHAT

Mopma oby4eHA
O HAR

Mucteryr/ dakynsrer  HMECTHTYT 2cTECTROIHAHNE H CTAHNAPTHIAIHH

Kadenpa DHINKH
Kype 1,2
CemeeTp 2,3

MarsaHToTopCK
2025 rom



Pabouas nporpamma cocrarnena wa octose ®I'OC BO - Daxanaspuar no
HanpasneHiio nogrotosxy 27.03.01 Cranpaprianus n metposorns (mprkas MunoGprayxn
Pocenu ot 07.08.2020 r, Ne 901)

PaGovas nporpamma paccMoTpena  ofobpena Ha sacenanun xadeapsi  Ousuxn
28.01.2025, npotoxon Ne 4 o 2
3as. xadenpoit /:4‘-"1/—/—' JIM., Monryums

PaGouas nporpavma ofo6pena MeToanueckot xomncﬁug

03.02.2025 r. nporokon Ne 3 3 P
Ipencenares %(fu_

Cornacosaso: —

3as. kadeapoit TexHonOrHK, cepTHPHKALIN 1 CCPBHCA aBTOMOGHIEH

M% WO, Mesun

HO.B. Comogra

PaGouas nporpamwa cocrasiena: {
AouenT Kadeaps! OuInKn, KaH 1, TEXH, HAYX k. &l 0.B. Kpusko

PeucrsenT: /A/
3aB. kaesnpoft [IMul, n-p Texn. nayx L £ 10.A. U3rekon




JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa U 0100peHa s peanuzaruu B 2026 - 2027
y4eOHOM ToJTy Ha 3acefaHuu kapeapel Duznku

[Iporokonm ot 20 . Ne

3aB. kadenpoii I[.M.ﬁonryun/m

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
yueOHOM rojiy Ha 3aceqanuu Kapeapsl Du3UKU

[Iporokonm ot 20 r. Ne
3aB. kadenpoii .M. donarymux

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa u o00peHa s peanusaruu B 2028 - 2029
y4eOHOM rojy Ha 3acenanuu Kadeapsl DOu3nku

[Iporokonm ot 20 1. Ne

3aB. kadenpoit I[.M.ﬁonrynn/m

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM rojy Ha 3acenanuu kadeapsl Du3nku

IIporokom or 20 . Ne
3aB. kadenpoii AM. Jonarymmun




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[{enbto ocBOEHUS TUCUUIUTMHBI «DU3KKay SBISETCS OBJIa/leHue 00yJarouuMUCs
HEO0OXOIMMBIM U JOCTATOYHBIM YPOBHEM O0IIECTIPOPECCUOHANBHBIX KOMITETEHITHH,
CBSI3aHHBIX CO CIIOCOOHOCTHIO (POPMYIMPOBATH 3a7a4u MPO(HECCHOHAIBHON 1eATeIbHOCTH Ha
OCHOBE 3HaHUM NPOGUIBHBIX Pa3esioB (U3UKH U CIOCOOHOCTHIO aHATM3UPOBATh 3a7aun
npodeccnoHaNbHOM IeATEIbHOCTH Ha OCHOBE MOJIOKEHUH, 3aKOHOB U METOJIOB (PU3UKH.

2 MecTo JTUCUMILIMHBI (MOXYJIs]) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Juctumimaa @u3uka BXOIUT B 005S3aTENBHYIO YacTh Y4eOHOTO IIaHa
00pa3zoBaTeNbHON MPOTPAMMBI.

Jis M3y4eHus JUCUUIUIMHBI HEOOXO0AMMBI 3HAHUS (YMEHUS, BIIaICHUS),
c(OpMHUPOBAHHBIE B PE3yJIbTATE U3YUEHUs TUCLMILUIMH/ IPAKTUK:

dusnueckas KapTUHa MUpPa

3HaHus (yMEHUs, BIIAJICHNUS ), TOTyYCHHbIE IPU N3YYEHUH JAHHOMN TUCIUIUTUHEI
OyayT HeOOXOAUMBI [T U3YUEHHSI JUCIUIUTMH/TIPAKTUK:

OCHOBBI METAJUTYPTHUECKOTO MTPOU3BOICTBA

MertamioBeienne

TexHOoI0rMsI KOHCTPYKIIMOHHBIX MaTepHajioB

®u3nyecKkue OCHOBBI U3MEPEHUN U ITAJIOHbI

Mexanuka

TexHONOTHsI MPON3BOACTBA METAIIONPOAYKIIUT

DNEKTPOTEXHUKA U AIEKTPOHHUKA

Mertoabl U cpeacTBa U3MEPEHUI U UCTIBITAHUN METAJIONPOAYKLIUU

CO6op 1 00paboTKa CTATUCTHUECKOW HHPOPMALIUT

Metposnorus

Okonoruyeckast 6€30MacHOCTh

3 Komnerennun ody4yaronierocsi, opmupyembie B pe3yJibTaTe 0CBOCHUS

AUCHHUILNIMHBI (MOYJIS1) M IJIAHMPYEMble pe3yJIbTaThl 00y4eHHs

B pe3ynbrate ocBoeHUs TUCHMITIMHBI (MOayisl) «Pu3nka» oOydaromuiics J0KeH
o0s1afaTh CIEAYIOIMMU KOMITETEHIIUAMMU:

KO)I HHAUKaTopa I/IHI[I/IKaTop JOCTHXKCHUS KOMIICTCHIIN

OIIK-1 CnocoOeH aHanM3upoBaTh 3a7a4i NPo(hecCHOHANBHON JesITeNbHOCTH Ha OCHOBE
TIOJIOKEHUH, 3aKOHOB M METOJIOB B O0JIACTH €CTECTBEHHBIX HAYK U MAaTEeMaTHUKU

OIIK-1.1 Hcnonb3yeT nosoxeHus1, 3aKOHBI M METOJIbI B 00JIACTH €CTECTBEHHBIX
HAyK ¥ MaTeMaTHKU IPU PElICHUU NPAKTUYECKUX 3a/1a4

OIIK-1.2 Pemaer crannapTHbie IpodecCHOHATIBHBIE 3a/1a4M ¢ TPUMEHEHUEM
METOJIOB MaTEeMaTUYECKOr0 aHaJIN3a

OIIK-1.3 IIpuMeHsieT ecTeCTBEHHOHAYYHbIEC 3HAHUS U METOJIBI MAaTEMAaTUYECKOT O
aHaJIM3a B NPoeCcCHOHAIbHOMN ESITEeIbHOCTH

OIIK-2 Cniocoben ¢hopmynupoBaTh 3a1a9u MPoGheCcCHOHATHLHON IeITeTbHOCTH Ha OCHOBE
3HaHUU HpO(i)I/IJ'H)HBIX PasacsioB MATEMATHYCCKUX U €CCTCCTBCHHOHAYYHBIX JUCIUITIINH

OIIK-2.1 BeinonHseT mocTaHoBKy 3a7a4 B pOPMaIM30BaHHOM BHJIE HA OCHOBE
3HaHUH MPOQUIBHBIX Pa3/eIOB MATEMATUYECKUX U
€CTECTBEHHOHAYYHBIX JAUCIUILINH B 00JacTH poQecCuoHaIbHON
JIESITEIIBHOCTH

OIIK-2.2 BeiOupaer maremaTuyeckuil anmnapat Ui peieHus (opMaln30BaHHBIX
3aja4 B 00J1aCTH NPoheCCUOHATILHOMN 1A TEIbHOCTH




4. CTpykTypa, 00b€M U copepkaHue JUCUUILIMHBI (MOTYJISA)

OO6mias TpyA0€MKOCTh JUCIMIUIMHBI COCTABIISIET 9  3a4eTHBIX eAuHUI] 324 aKkaj. 4acoB, B TOM

HHUCJIIC:

— KOHTaKTHast pabora — 169,3 akas. yacos:
— aynutopHas — 162 akaj. 4yacos;
— BHeayauTopHas — 7,3 akaJl. 4acoB;

— camocTosTenbHas padora — 119,3 akaj. gacos;

— B hopMe mpakTHuecKkoi moarorosku — 0 aka. vac;
— MOATOTOBKA K 3K3aMeHy — 35,4 akaj. yac

<DopMa aTTeCTaluu - 3K3aMEH

AynuropHas 8w
KOHTaKTHas paboTa = % dopma TeKyIero
Pasen/ Tema g (B akan. 4acax) é E‘ Bun 5 KOHTPOJIS Ko
N — : g o CaMOCTOSITEIIBHOM |  ycrieBaeMOCTH " KOMITETeHIIHH
O S 5 paboThI MIPOMEKYTOUHOH
Tex. mal. | mpakr. 2'S aTTeCTalnuu
3aH. 3aH. O &
1. Mexanuka
Pemenue OIK-1.1,
1.1 Kunemaruka | Cpaya nomaniHux OIIK-1.2,
MOCTYMATEIbHOTO U 2 2 3,6 FOMAIIIHHX 34124, 3aJ1a4; OIIK-1.3,
MTOJTOTOBKA K
BpaIllaTeIbHOTO IBHKECHUS KOILTOKBHYMAM KOJUJIOKBUYMBI OIIK-2.1,
OIIK-2.2
IToaroroBka k
nabopaToOpHEIM 3ammra OIIK-1.1,
1.2 lnnamuka pabotawm; 11a00PaTOPHBIX OIlK-1.2,
MOCTYMAaTEIBHOTO U 4 4 2 3,6 pelieHue pabort; ciaua OIIK-1.3,
BpaIlaTEIbHOTO IBUKEHUS JIOMAITHUX 3a/a4; | JOMAIIHUX 3a]1ay; OIlK-2.1,
MOJrOTOBKA K KOJIJIOKBUYMBI OIIK-2.2
KOJIJIOKBUYMaM
Pemenue OIK-1.1,
1.3 Pa6ota. MOIIHOCT. JIOMAIIHHX 33/a4; Craua nomamHmx OIIK-1.2,
OHeprus 2 1 3,6 MHOJArOTOBKA K ’ 3anat, OIK-1.3,
5 KOJLIOKBHYMaM KOJIJIOKBUYMBI OIlK-2.1,
OIIK-2.2
ITogroroBka k
nabopaTopHbIM 3amura OIlK-1.1,
pabotawm; 11a00paTOPHBIX OIIK-1.2,
1.4 3akoHBI cOXpaHEeHUS 2 2 1 3,6 perieHne paboT; cmada OIIK-1.3,
JNOMAIIHUX 3a7a4; | JOMAaIIHHUX 3aJ]a4; OIIK-2.1,
[MOJrOTOBKA K KOJUTOKBUYMBI OIIK-2.2
KOJIJIOKBUYMaM
IToaroroBka k
nabopaTopHbIM 3amura OIlK-1.1,
pabotam; 11ab0paTOPHBIX OIIK-1.2,
1.5 Kone6aHus 1 BOIHBI 4 2 2 3,6 pelreHue paboT; cnaga OIIK-1.3,
JNOMAIIHUX 3a7a4; | JOMAaIIHHUX 3aJ]ad4; OIIK-2.1,
[IOJAOTOBKA K KOJUTOKBUYMBI OIIK-2.2
KOJIJIOKBUYMaM




OIIK-1.1,

1.6 OcHOBEBI IToaroroBka k OlIK-1.2,
PENATUBUCTCKON MEXaHUKHU 2 3.6 KOJJIOKBUYMaM Komnoxsuymbt OIK-1.3,
OIIK-2.1,
OIIK-2.2
HWroro no pazaeny 16 21,6
2. MonekynsapHas Gpu3HKa 1
TEPMOJANHAMHKA
IToaroroBka
11a00paTOpHBIM 3amura OIlK-1.1,
2.1 OCHOBBI MOJICKYJISIPHO- pabotam; nabopaTopHBIX OIlK-1.2,
KUHETUYECKOI TEOpHH 1 4 3,6 pelieHue paboT; caaya OIIK-1.3,
CTaTUCTHYECKOH Hpu3nKu JIOMAIllHUX 3aJa4; | JOMAIIHKX 3a/1a4; OIIK-2.1,
MOJIrOTOBKA K KOJUIOKBUYMBI OIIK-2.2
KOJUIOKBUYMaM
IToaroroBka k
11a00paTOPHBIM 3amura OIIK-1.1,
pabotam; 1abopaToOpHBIX OIlK-1.2,
ién\(/?:;y?:;lvmm 4 3,6 pelieHue pabor; cinaua OIIK-1.3,
JIOMAITHUX 3a7a4; | JOMAIIHMX 3a/a4; OIIK-2.1,
MOJrOTOBKA K KOJIJIOKBUYMBI OIIK-2.2
KOJJIOKBUYMaM
Wroro no pazneny 8 7,2
3. DIEKTPUIECTBO U MarHETH3M
IToaroroBka x
n1ab0paTOPHBIM 3amura OIIK-1.1,
pabotam; n1ab0paToOpHBIX OIIK-1.2,
3.1 DnekTpocTaTukKa 2 3,6 peleHue pabot; craua OIIK-1.3,
JIOMAIIHUX 3aJ1a4; | JOMAIIHUX 3aJ]1ay4; OIIK-2.1,
MOJrOTOBKA K KOJIJIOKBUYMBI OIIK-2.2
KOJJIOKBUYMaM
IlogroroBka Kk
11a00paTOPHBIM 3amura OIIK-1.1,
3.9 TocrosHHbi pabotawm; 1mabopaToOpHBIX OIlK-1.2,
. 2 3,6 peieHue paboT; cnaua OIIK-1.3,
3IEKTPUICCKUI TOK ) )
JIOMAITHUX 3aJ1a4; | JOMAIIHUX 3aJ]1ay4; OIIK-2.1,
MOJrOTOBKA K KOJIJIOKBUYMBI OIIK-2.2
KOJIJIOKBUYMaM
IlogroroBka Kk
11a00paTOPHBIM Sammra OIlK-1.1,
paborawm; 6 OIIK-1.2,
3.3 MarauTocTaThKa 2 3,6 penieHue f1adop a.TOprIX OIIK-1.3,
JIOMAIIIHUX 3a]1a4; pabor; ciaqa OIIK-2.1,
MOATOTOBKA K AOMAIIIHHX 337121 OIlK-2.2
KOJIJIOKBUYMaM
IToaroroBka k
mabopaTOpPHEIM 3amura OIIK-1.1,
3.4 SBnenue paborawm; 11ab0paToOpHBIX OIIK-1.2,
3JIEKTPOMArHUTHON 2 3,6 penieHue paboT; cmada OIIK-1.3,
HHIYKIHH JNOMAIIHUX 3a7a4; | JOMAaIIHHX 3aaad; OIIK-2.1,
MHOATOTOBKA K KOJIJTIOKBUYMBI OIlK-2.2
KOJIJIOKBUYMaM
. IlogroroBka k 3amura OIIK-1.1,
3)15611_”[;)?/1 ?;EEEEH;OK 2 3,6 11a00paToOpHBIM 71a00paTOPHBIX OIIK-1.2,
pabotam; paboT; cnaua OIIK-1.3,




peuieHne

JIOMAITHUX 3a7a4; | JOMAIIHMX 3a/a4; OIlK-2.1,
MOJIrOTOBKA K KOJUIOKBUYMBI OIIK-2.2
KOJUTOKBUYMaM
OIIK-1.1,
IToaroroBka k OIIK-1.2,
3.6 YpaBuenus Makcaesia 2 3,4 COILTOKBIYMAM KomoxkBuymsr OIIK-1.3,
Y OITK-2.1,
OIIK-2.2
HWroro no pazaeny 12 6 7 21,4
Hrtoro 3a cemectp 36 18 18 59%'33 3K3aMeH
4. OnTuka
OIIK-1.1,
OIIK-1.2,
so | Homommsas | oo | OIS
OIIK-2.1,
OIIK-2.2
IToaroroBka k
11a00paTOPHBIM 3amura OIIK-1.1,
paborawm; nabopaToOpHBIX OIIK-1.2,
4.2 Nnrepdepenus 15 2 4 4,9 pelieHue pabor; cinaua OIIK-1.3,
JIOMAIITHUX 3aJ1a4y; | JOMAalIHUX 3aJ]1ay; OIIK-2.1,
MOJrOTOBKA K KOJIJIOKBUYMBI OIIK-2.2
KOJJIOKBUYMaM
IToaroroBka k
11a00paTOPHBIM 3amura OIIK-1.1,
pabotawm; 1mabopaToOpHBIX OIlK-1.2,
4.3 Tudpaxius 1 4 4 4,9 pelieHne pabort; cinaua OIIK-1.3,
JOMAIIHUX 3aJa4; | JOMaIIHUX 3a]1a4; OIIK-2.1,
MOJrOTOBKA K KOJIJIOKBUYMBI OIIK-2.2
KOJJIOKBUYMaM
IToaroroBka k
nabopaTopHBIM 3amura OIlK-1.1,
4.4 Tonspu3arnms. pabotawm; 1mabopaToOpHBIX OIlK-1.2,
BsauMmoelicTBue cBera ¢ 1 2 2 49 pelieHne pabor; ciava OIIK-1.3,
BEIIECTBOM JOMAIIHUX 3aJa4; | JOMaIIHUX 3a]1a4; OIIK-2.1,
IMOJrOTOBKA K KOJIJIOKBUYMBI OIIK-2.2
KOJIJIOKBUYMaM
IToaroroBka k
n1ab0paTopHBIM 3amura OIIK-1.1,
pabotam; nabopaTopHBIX OIlK-1.2,
4.5 TemmoBoe U3MydICHHE 2 2 4 49 penieHue paboT; cmada OIIK-1.3,
JNOMAIIHUX 3a7a4;, | JOMAaIIHHX 3aaad; OIIK-2.1,
[MOJrOTOBKA K KOJUTOKBHYMBI OIIK-2.2
KOJIJIOKBUYMaM
ITonroroBka x
n1ab0paTopHBIM 3amura OIIK-1.1,
pabotam; nabopaTopHBIX OIlK-1.2,
4.6 KBaHToBas onTuka 3 6 4 58 peeHue pabor; coaga OIIK-1.3,
JNOMAIIHUX 3a7a4; | JOMAaIIHHX 3aJad; OIIK-2.1,
[IOJAOTOBKA K KOJUTOKBHYMBI OIIK-2.2

KOJUIOKBUYMaM




Htoro mo pasneny 9 16 18 | 30,3 |
5. ®usuka atoma
TToaroroBka k
nabopaTopHBIM 3amura OIIK-1.1,
paboram; 1a00paToOpHBIX OIIK-1.2,
5.1 AToMHBIE CLIEKTPHI. ]
Teopns Bopa 1 4 2 49 peuieHue pabort; cnaya OIIK-1.3,
p P JOMAIlIHUX 3a]a4; | JoMallHuX 3a1ad; OIIK-2.1,
HOJTOTOBKA K KOJUIOKBUYMBI OIIK-2.2
KOJJIOKBUyMaM
TToaroroBka k
nabopaTopHBIM 3amura OIIK-1.1,
5 2 DIEMCHTHI KBAHTOBOI pabotam; nabopaTopHBIX OIIK-1.2,
) 1 2 4 49 peuieHue pabort; cnaya OIIK-1.3,
MEXaHUKH
JIOMAIlIHUX 3a]a4; | JoMallHuX 3a1ad; OIIK-2.1,
HOJTOTOBKA K KOJIJIOKBUYMBI OIIK-2.2
KOJUIOKBUYMaM
TToaroroBka k
1abopaTopHBIM 3amura OIIK-1.1,
5.3 CocrosiHue aToma pabotam; 1abopaToOPHBIX OIIK-1.2,
BOJIOPO/Ia B KBAHTOBOM 1 4 2 4,9 pelicHue pabot; caaya OIIK-1.3,
MEXaHUKe JIOMAIIIHUX 3aJia4; | JOMAIlHHUX 3aj]a4; OIIK-2.1,
HOJTOTOBKA K KOJIJIOKBUYMBI OIIK-2.2
KOJUIOKBUYMaM
Wroro no pazneny 3 10 8 14,7
6. ®u3KKa aTOMHOTO Spa 1
3JIEMEHTAPHBIX YACTHI]
Pemrenue OIIK-1.1,
6.1 Ctpoenue u pa3mep .| Cnaua nomamnHux OIlK-1.2,
JIOMAIITHKUX 3a/1a4;
aTOMHOTO siipa. SlnepHble 1 2 4,9 3azay; OIIK-1.3,
MOATOTOBKA K
CHIIBI KOJIJTIOKBUYMBI OIIK-2.1,
KOJJIOKBUYMaM OTIK-2.2
Pemenue OIIK-1.1,
6.2 Mopenu sigpa. DHEeprus OMALLTHIX 3a1a4: Craya JoOManIHux OIIK-1.2,
CBS3U. Y AeNbHAas SHEPTUs 1 2 49 n Aat, 3aj1a4; OIIK-1.3,
IOATOTOBKA K
CBS3U KOJIJIOKBUYMBI OIIK-2.1,
KOJJIOKBUYMaM OTIK-2.2
Pemenue OIIK-1.1,
OMAIIHIX 3a/a4: Craua JOMaIHux OIIK-1.2,
6.3 PaqnoakTUBHOCTH 2 6 2 49 a AaT; 3a/1a4; OIIK-1.3,
IOJATOTOBKA K
KOJIJIOKBUYMBI OIIK-2.1,
KOJJIOKBUYMaM OTIK-2.2
Pemenue OIIK-1.1,
OMAIIHIX 3a/a4: Craua JOMaIHnx OIIK-1.2,
6.4 SInepHble peakiyu 1 2 49 . Aad; 3a7a4; OIIK-1.3,
MOJrOTOBKA K
KOJUTOKBHYMBI OIIK-2.1,
KOJJIOKBUYMaM OTIK-2.2
OIIK-1.1,
(6{'215(:34”6;’1 FHTAPTRE IToaroroBka k OIIK-1.2,
L 1 4 2 45 A KommoxBuymsr OIIK-1.3,
DyHIaMeHTAIbHbIE KOJUIOKBUYMaM
B3aHMOICHCTBUS OIIK-2.1,
A OITK-2.2
Wroro no pazneny 6 10 10 24,1
HWroro 3a cemectp 18 36 36 69,1 JK3aMeH
Uroro no aucuuruinae 54 54 54 119,3 SK3aMeH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

[Tpu peanu3anuu pa3IMuHBIX BUJOB yueOHOM paboThl Hanboee 3pPeKTHBHbIE
pe3yabTaThl OCBOSHHS TUCHMIIMHBI «DU3nKay al0T TpaJAUIIMOHHBIE 00pa3oBaTeIbHbIE
TEXHOJIOTHH, TEXHOJIOTHH MPOOJIEMHOTO 00y4eHUs, UHTEPAKTUBHBIC TEXHOJIOTHH,
MH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTeIbHbBIC TEXHOJIOTHH.

1. ®opMbl yueOHBIX 3aHATHI C UCIIOJIB30BAHUEM TPAJUIIMOHHBIX TEXHOJIOT U

WNudopmannoHHas JIeKIusi— MOocie10BaTeIbHOE H3JI0KEHUE MaTepralia B
JTUCUUIUIMHAPHOM JIOTHKE, OCYIIECTBIISIEMOE MPEUMYIIIECTBEHHO BepOATbHBIMU CPEICTBAMHU
(MOHOJIOT TIpenoiaBaTelis).

[TpakTHueckoe 3aHsATHE, TIOCBALIEHHOE OCBOEHUIO KOHKPETHBIX YMEHUI U HaBBIKOB
110 NPEAJI0KEHHOMY JITOPUTMY.

JlaboparopHas paboTa — opranu3amnus yaeOHoi paboTsl C peaTbHBIMU
MaTepHaTbHBIMU M HH(POPMALIMOHHBIMHA 00BEKTaMH, SKCIIEpUMEHTalIbHast padoTa ¢
aHAJIOTOBBIMH MOJICJISIMU PEATbHBIX 00HEKTOB.

2. ®opmbl YU€OHBIX 3aHATHN C UCITOJIB30BAHUEM TEXHOJIOTHI MPOOJIEMHOTO
o0OyueHus:

[TpoGrieMHas TeKIUs — U3NI0KEHUE MaTepuaa, Ipeanosaramiiee NoOCTaHOBKY
MPOOJIEMHBIX U JUCKYCCHOHHBIX BOIIPOCOB, OCBEIICHHUE PA3IMYHBIX HAYYHBIX ITOJXO0/IOB,
aBTOPCKHE KOMMEHTApPUH, CBSI3aHHBIE C PA3IIMYHBIMU MOJICTISIMU HHTEPIIPETAIIUU
M3y4aeMoro MaTepuana.

[TpakTrueckoe 3ausTHE B opMe NPAKTHKyMa — OpraHu3anus yueOHon padoThl,
HaIpaBJieHHAs Ha pelIeHHe KOMIUIEKCHOW yueOHO-T03HABATENbHON 3a]auu, TpeOyrolei oT
CTYJICHTa IPUMEHEHUSI KaK HAyYHO-TEOPETUUECKUX 3HAHUH, TaK U MPAKTHUYECKUX HABBIKOB.

3. @opMbl yueOHBIX 3aHATHI C UCMOJIB30BAHUEM CHECIIHAIU3UPOBAHHBIX
WHTEPAKTUBHBIX TE€XHOJIOTHH:

Jlekuus «oOpaTHOM CBA3M» — NEKIUSI—TIPOBOKALIMs (M3I0KEHIE MaTepHala ¢ 3apaHee
3aIIaHUPOBAHHBIMU OIIMOKaMU), IEKLUs-0ece1a, TeKIHsI-TUCKYCCUSL.

4. ®opMbl Y4eOHBIX 3aHATUHN C UCTIOIB30BAaHUEM WH(OPMALIMOHHO-
KOMMYHMKAIIMOHHBIX TEXHOJIOTHI:

Jlexuus-Bu3yanu3anysi — U3J10KEHUE COAEPIKAHUSI CONIPOBOXKIAETCS IPE3EHTAUEN
(emMoHcTpanuei yueOHbIX MaTepHasoB, IPEACTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX
cucTeMax, B T.4. WIIIOCTPATUBHBIX, IpaUUecKUX, ayJuo- U BUJEOMATEPHAIIOB).

[TpakTryeckoe 3aHsTHE B POpPME MPE3EHTALIMH — IIPEJICTABIICHHE PE3YyIbTATOB
IIPOEKTHOM WJIM UCCIIE0BATEIBCKOM IEATENBHOCTH C UCIIOJIb30BAHNEM
CIELMAIM3UPOBAHHBIX IPOTPAMMHBIX CPELI.

6 YueOHO-MeTOAUYECKOE 0OOecTiedeHHe CAMOCTOATEILHOM padoThl 00y4Yarommxcst

HpeI[CTaBJ'IeHO B IIPUJIOKCHU U 1.

7 OueHO4YHbIE CPEACTBA VIS IPOBEACHUSI POMEKYTOYHOM aTTeCTAlUN
[IpencraBieHbl B TPUIIOKEHUH 2.

8 YueOHo-MeTOAM4UecKOe M HH(pOpMALIMOHHOE 00ecnieYeHHe U CHMILINHBI
a) OcHoBHas JIuTeparypa:

1. CaBenbes, 1. B. Kypc ¢usuku : yuebHoe nmocobue ais By30B : B 3 Tomax / 1. B.
CagenbeB. — 8-e u3., ctep. — Cankr-IletepOypr : Jlanp, [6. 1.]. — Tom 1 : MexaHuka.
MonexymsipHas ¢usuka — 2021. — 356 ¢. — ISBN 978-5-8114-6796-9. — TekcrT :
9JIeKTPOHHBIH // JlaHb : anekTpoHHO-Onbnmoreunas cucrema. — URL:
https://reader.lanbook.com/book/152453 (nata oopamenwusi:14.04.2025). — Pexxum pocryma:
JUIsL aBTOPU3. MTOJIb30BaTENEH.



2. Caenbes, U. B. Kypc o6mieit pusuku : yaebHoe mocobue : B 3 Tomax / . B.
CasenbeB. — 15-¢ u3n., crep. — Cankr-IletepOypr : Jlanp, [6. r.]. — Tom 2 :
OnexTpuuecTBO U MaraeTu3M. Bomnabsl. Ontuka — 2019. — 500 ¢. — ISBN 978-5-8114-
3989-8. — Tekct : anexTpoHHbIi // JIaHb : AIeKTpoHHO-OnOIMoTeYHast cuctema. — URL:
https://reader.lanbook.com/book/113945 (nata oopamenus: 14.04.2025). — Pexwum goctyna:
JUIsl aBTOPHU3. 110JIb30BATEIIEH.

3. CaBennes, U. B. Kypc ¢usuku : yuebnoe nocodue : B 3 romax / U. B. CaBenbeB. —
7-e u3n., crep. — Cankr-IlerepOypr : Jlans, [6. r.]. — Towm 3 : KBanToBas onTrka. AToMHas
¢uzuka. duznka TBepAoro Tena. PU3nuKa aTOMHOTO s/Ipa U 3JeMeHTapHbIx yactui — 2019.
— 308 c. — ISBN 978-5-8114-4254-6. — TekcT : 351eKTpoHHBIH // JIaHb : 3IeKTPOHHO-
oubnuoreunas cucrema. — URL.: https://reader.lanbook.com/book/117716 (nata
obpamenust: 14.04.2025). — Pexum noctyna: ajisi aBTOPU3. TOJIB30BATEIICH.

0) /lomoJiHUTe/IbHASA JIUTEpaTypa:

1. Hemuauenko, B. Y. ®usuka : yuebnuk / B.U. demuauenko, U.B. Jlemunuenko. —
6-¢ u3 ., mepepad. u gon. — Mocksa : UHOPA-M, 2020. — 581 c. + Jlomn. MmaTtepuabl
[2nexkTpoHHsIil pecypc]. — (Bricuiee o6pasosanue: bakanaBpuar). - ISBN 978-5-16-010079
-1. - Tekcr : anexTponnsiii. - URL: https://znanium.ru/read?id=372962 (mxara oOpaieHus:
29.04.2024). — Pesxum J0CTyIA: 1O TOATHUCKE.

2. ®usuka B Tabnunax u popmynax : yaeonoe nocodue / T. . Tpodpumosa. - 3-¢
u3 ., uchp. - M. : Academia, 2006. - 447 c. : ui., cxembl, Ta0II. - (Boiciiee mpod.
oOpa3oBanme). - TEKCT : HEMOCPEICTBEHHBIM.

B) MeToanuyeckue ykasaHus:

1. Mexanuka. MonekynspHas pu3nka 1 TepMOJMHAMUKA : JJAOOPAaTOPHBIN
npaktukyMm / E. H. Acranos, 3. H. botneBa, JI. C. JfomxenkoBa u ap. ; MI'TV. -
Maruurtoropek : MI'TY, 2016. - 1 snektpos. ont. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20687. - TekcT : 3IeKTPOHHBI.

2. llenu NOCTOSIHHOTO TOKA: MPAKTUKYM IO (PU3HKeE : yueOHoe nocodue [171st By30B] /
M. B. Beuepkun, O. B. Kpusko ; Marauroropckuii roc. Texauueckuid yu-T um. I'. U.
Hocoga. - Maraurtoropck : MI'TY um. I'. Y. Hocosa, 2022. - 1 CD-ROM. - 3armx. ¢ tuty.
skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/3193. - ISBN 978-5
-9967-2300-3. - TekcT : 37eKTPOHHBIH.

3. CaBuenko 1O. U. ITepemenHslii TOK : 1abopaTtopHblid npaktukym / FO. U.
Casuenko, O. H. Boctpoknyrosa, H. 1. Mumenesa ; fO. 1. CaBuenko, O. H.
Boctpoknyrosa, H. U.MumeneBa ; MI'TY. - MarauToropck : MI'TY, 2018. - 1 asekTpoH.
onT. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2081. - ISBN 978-5-9967-1151-2. -
TekcT : ANEeKTPOHHBIN.

4. ®u3uKa TBEpAOTO Tela, aToMa U aTOMHOT0 sijipa : yuebHoe rmocobue [1s By30B] /
C. A. byrakos, 1. M. Jonrymmn, M. A. JIucoBckas, B. B. MaBpunckuii ; MarHuToropckuit
roc. rexuudecknid yH-T uM. I'. M. HocoBa. - Marauroropck : MI'TY um. I'. 1. Hocosa, 2019.
- 1 CD-ROM. - 3aru. ¢ Tuty:n. skpana. - Coxepixk.: Jlaboparopusie padotsl. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2393. - ISBN 978-5-9967-1531-2. -
TekcT : ANeKTPOHHBIN.

5. Koukwun 0. I1. Coopuuk 3aaay no ¢usuke : npaktukym / 0. I1. Koukun, U. 1O.
borauesa ; MI'TY. - Maruutoropck : MI'TY, 2018. - 1 anekrpos. onT. auck (CD-ROM). -
URL.: https://host.megaprolib.net/MP0109/Download/MObject/2122. - ISBN 978-5-9967-
1162-8. - TekcT : 3JIEeKTPOHHBIN.

r) lIlporpammHuoe odecnieuenne u UHTEepHeT-pecypcehl:



IIporpammHoe obecnevyenune

HaHM;}{gBaHHe Ne norosopa Cpoxk neicTBUs JIMLEH3UN
MS Off_lce 2007 Ne 135 ot 17.09.2007 O6eccpouHO
Professional
7Zip cB00OOIHO pacrpocTpansemoe [10 0eccpovHO
FAR Manager cB00OIHO pacnpocTpansemoe [10 0eccpovHO

Ipodeccnonanbubie 0a3bl JAHHBIX M HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMBI
Hazsanme kypca CchlIKa
OnexTpoHHbIe pecypcsl oubnmoreku MI'TY um. I'.1. https://host.megaprolib.net/M
Hocoga P0109/Web

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCHUIIMHBI (MOYJIs1)

MaTepI/IaJII)HO-TCXHI/IquKOC obOecrieucHue JUCHHUIIIMHBI BKIIIOYACT:



JlexuvoHHas ayaAUTOpUS BKIKOYACT:
MynbTUMEIUIHbBIE CPECTBA XPAaHEHHUS, TIepelaul U MPEeACTaBICHUS HHPOPMAIIH.

Jlaboparopus «MexaHUKU, MOJIEKYJIAPHONU (PU3MKU U TEPMOIUHAMUKNY BKITIOYAET:

1. bamnuctuyeckue MasiTHUKH.

2. Mastauk O6epoeka.

3. ®u3nyuecKkuii MasiTHUK.

4. Tocka I'anpTOHA.

5. JlaGopaTopHasi yCTaHOBKA JJIsl UCCIICJOBAHUSI pacIpe/IesIeHUs] TEPMOAJIEKTPOHOB 10
MOJIYJIIO UX CKOPOCTH.

6. JlaGopaTopHasi ycTaHOBKa JJIsl ONIpeieNieHus TloKa3aTesiel aanadaThl Y METOIOM
Knemana u /lezopma.

7. JlaGopaTopHasi ycTaHOBKa JJIsl IPOBEPKU 3aKOHA BO3PACTAHUS SHTPOIHH B
npouecce nud@y3un razoB Ha MO MepEMEIIUBAHUS LIAPOB.

8.JIaGopaTopHasi ycTaHOBKa JJIsl IPOBEPKU 3aKOHOB BO3PACTaHUs SHTPOIUU B
MpolLecce TerI000MeHa.

9.YcTanoBka nabopaTtopHast Ij1sl U3y4eHHs 3aBUCUMOCTH CKOPOCTH 3BYKa OT
temneparypst "MP-C3-M"

10. YcranoBka 1abopaTopHasi AJis UCCIEOBaHMs TEIJIOEMKOCTH TBepaoro tena "Md
-TET-M".

11. YcranoBka tabopaTopHasi AJisl ONpeAesieHUs] YHUBEPCAIbHOM ra30Boit
noctostHHOM "M®-OI'TI-M".

12.Ctena mnabopaTOpHBIN Ta30BbIC MPOIECCHI.

13. MeputenbHblii HHCTPYMEHT.

JlaGopatopus «DIeKTpUYECTBA U ONTUKI BKIIIOYAET:

1. JJaboparopHasi ycTaHOBKa JUIsl HCCIIEAOBAHUS 3JIEKTPOCTATHUECKOTO MOJIS €
IIOMOLIBIO OJIMHAPHOIO 30HAA.

2. YcTraHoBKa JUIs IIYHTUPOBAHUS MUJUIMAMIIEPMETPA.

3. YcranoBka gabopaTopHas s ONpeeNeHUsI HHAYKTUBHOCTH COJICHOUAA U
MarHUTHOM MPOHULIAEMOCTH.

4. YcranoBka 1abopaTopHas Ul U3y4eHHs pe30HaHCa HANPsHKEHUH U OnpeeIeHUs
UHyKTUBHOCTHU

5. JJaboparopHast ycTaHOBKa JUIsl U3Y4€HUS JUTMHBI CBETOBOM BOJHBI M XapaKTEPUCTUK
TU(PPAKIUOHHON PELIETKH.

6. JJabopaTopHas ycTaHOBKa JUIsl ONpeieTIeHNs pauyca KpUBU3HBI JIMH3bI U JUTUHBI
CBETOBOM BOJIHBI C TIOMOLIBIO Kouel HproToHa.

7. JJabopaTopHast ycTaHOBKa JUIsl ONpe/ieTieHNs] KOHIIEHTPALlMi pacTBOPOB caxapa U
IIOCTOSIHHOM BPAILEHUS.

8. MepuTenbHbII HHCTPYMEHT.

JlaGopaTtopust «AToma, TBEPIOTO TeNa, SIPay» BKIIOUYALT:

1. JIabopaTopHasi ycTaHOBKa JJI M3Y4YE€HUs BHEIITHETO poTod(deKTa.

2. YcTaHOBKa /17151 U3y4€HUs CIIEKTpa aToMa BOJOpO/ia U OIpeieJIeHHsI IIOCTOSHHOM
PunGepra.

3. YcraHoBka nabopatopHas Ui ONpeesIeHrs OTeHIInaaa Bo30yKIeHUS Ta3a.

4. YcraHOoBKa /J1s OTIpeieNICHUs JJTUHBI TPoOera 4acTull B BO3IYyXeE.

5. MepuTenbHblii HHCTPYMEHT.

Aynuropuu Jid rpyNIoBbIX U MHAUBUAYAIBHBIX KOHCYJIbTALUM, TEKYIIETO KOHTPOJISA
U IIPOMEKYTOUHOM aTTECTAL[UU BKIIIOYAIOT: MHTEPAKTUBHAS IOCKA, IIPOEKTOP;
MynbTUMEAUNHBIN IPOEKTOP,dKPaH.



AyAUTOpUH AJISI CAMOCTOSITEILHON PabOThI C BBIXOAOM B IHTEPHET ¥ C JOCTYIIOM B
ANIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEIbHYIO CPE/y YHUBEPCHUTETA.

KOMIIBIOTEPHBIC KIIACCHI; YUTAIBHBIC 3aibl OnbInoTeKkn [lepcoHanbHbIe
kommbroTepsl ¢ maketom MS Office, ¢ Beixogom B IHTEpHET ¥ € JOCTYIIOM B BJICKTPOHHYIO
MH(OPMALIOHHO-00pa30BaTEIbHYIO CPely YHUBEPCUTETA BKIIOYAIOT: TIEPCOHAIIBHBIC
komribtoTepsl ¢ makerom MS Office.

[Tomemenue 115 XpaHeHUsI U TPOYUITAKTUIECKOTO 00CTYKUBAHUS y4EOHOTO
000pyIOBaHUs BKIIIOYAIOT: CTEIJIaXHU, CEHU(BI U1 XpaHeHus: yueOHOro o00pya0BaHus.
WNHcTpyMeHTHI 111 peMOHTa 000py10BaHUS.



IIpunoxenne 1
6 YueOHO-MeTOAHYECKOe o0eceyeHrne CaMOCTOATEIbHOI padoThl 00y4aloIUXCH
[To mucrumuinne «Pu3nkay NpeIycMOTPEeHa ayIMTOpHAs U BHEAYJUTOPHAS CAMOCTOATEIbHAs

paboTa 00y4aroUXC.
AynuTopHas caMOCTOsITeNIbHAS paboTa CTYICHTOB IPE/IoiaraeT peleHue KOHTPOJIbHBIX 3a71a4
Ha NPAKTHYCCKUX 3aHATHAX.

IIpumepHbIe ayIMTOPHBIE KOHTPOJIbHBbIE padoThl (AKP):
AKP Nel «Mexanuka. Modsekyasipaasi pusuka. TepmoaguHamMuka»

1. Paguyc-BeKTOp YaCTUIIBI U3MEHSETCS 110 3aKOHY: I = 5t%i + j+2tk.

Onpenenutb: 1) ypaBHEHHE TPACKTOPUH YACTHIIBL; 2) CKOPOCTh U YCKOPEHHE YaCTHUIIbI B
MoMeHT BpeMmeHH {p=1 c; 3) kacaTenpHOE U HOPMaJIbHOE YCKOPEHUE TOUKH B 3TOT K€ MOMEHT
BpPEMEHH.

2. O1MH MOJIb UCAIBHOTO OHOATOMHOTO T'a3a COBEPIIAET MPOIIECC
1-2-3. To=100K. Ha yyactke 2-3 K razy noJBOJAAT KOJIHUYECTBO 3 2

3T +-------
termnotel Qo3 = 2,5 xk/[oc. Halimure oTHOMIEHHE pabOThI A1.-2-3, ;

COBepmaeMoﬁ ra3oM B XOJ¢€ IIponecca, K KOJIMYCCTBY TCIJIOTHI Q1-2-3, T2

HOFJ'IOH_IéHHOMy ra3oM. 0 P

3. Ha G6apaban paguycom R = 15 cM HamoTaHO HUTh. K KOHIly HUTH IPUBSI3aH IPy3 Maccold m =
800 r, KOTOpHIH OITycKaeTcs ¢ yckopeHuem a = 1,5 M/c?. Onpenenure MOMEHT UHEPITUHU
Oapabana.

4. Crepxenb 1uHoOU 1,5 M 1 Maccoit 10 KT MokeT BpalaThCsi BOKPYT HEMOJABHKHOM OcH,
IpoXoslIel yepe3 BepXHUI KOHELl CTep)kHs. B cepenuny crepkHs ynapser myis maccoit 10 T,
JeTAlas B rOpU30HTAIbHOM HarpaBiieHUuH co ckopocTbio 500 M/c u 3acTpeBaet B crepkHe. Ha
KaKOH yroJ1 OTKJIOHUTCSI CTepKEHb Iocia ynapa’?

5. Onpenenute, mpu Kakou TEMIEpaType rasa, COCTOSIIETO U3 CMECH a30Ta U KHCIOPO/a,
Han0OoJIee BEPOSITHBIE CKOPOCTH MOJICKYJT a30Ta M KUCIIOPOAa OyIyT OTINYAThCS IPYT OT Apyra
Ha Av = 30 m/c?

AKP Ne2 «Juekrpocrarnka. I[loctossHubli Tok. MarHuTHOE 1M0JIe»

1. B Tpex BepummHax KBaapaTa co CTOpOHOH a=40 cM HaXOJATCs OJUHAKOBBIE
MIOJIO’KUATENBHBIE 3apsibl 10 6,4 HK1 kakaplid. HailTh Hanps>KEHHOCTD U TOTEHLIAAT
ANEKTPUYECKOTO NOJIS B YETBEPTOM BepIInHE. PaccunTaTh pa3HOCTh NOTEHIIMAIOB MEXKIY
LIEHTPOM KBaJpaTa ¥ 4€TBEPTOU BEPIINHOM.

2. Ha puc. £=1,0 B, £,=2,0 B, €3=3,0 B, r1=1,0 Om, 1,=0,5 Om,

r;=1/3 Om, R1=1,0 Om, R3=1/3 Om. OnpenenuTte: 1) cuibl Toka BO
BCEX YYacTKax IeNH; 2) TeIJIOBYI0 MOIIIHOCTh, KOTOpast s
BBIJICTISIETCS] HA COMPOTHBIICHUU R3. R; £2, 17
L ——
s

3 KOHI(CHCE[TOp C eMKOCTBIO 4 MKD 3apsAaAnIIn OT UICTOYHHUKA TOKA C HAIIPS)KCHHUEM 36 Bu

MPUCOEANHUIIN B TOUKax A u B ¢ Oatapeeii He3apsKeHHBIX KOHJEHCATOPOB, N300pakeHHOI




Ha pucyHke k 3anade 15.3. [Ipuuem C1=3Mx®D, C,=5 mx®d, C3=24 mxd. Haiitu 3apsia,
KOTOPBIi MOCIIe 3TOro OyAeT uMeTh KoHaeHcaTop Cs, M U3MEHEHHE 001Iel SJHePTUU BCeX
YeThIpeX KOHIEHCATOPOB.

4. KpyroBoii BuTok paguycoM R=15,0 cM pacnoio’xeH OTHOCUTEIbHO O€CKOHEYHO JITTAHHOTO
IIPOBOJIA TaK, YTO €ro MJIIOCKOCTH MapaliielibHa npoBoay. [lepneHaukymnsp, BOCCTaHOBICHHBII
Ha MPOBOJI U3 LIEHTPA BUTKA, SBJISIETCSI HOPMAJIBIO K IJIOCKOCTH BUTKA. CHlla TOKa B IPOBOJIE
11=5A, cuna Toka B BUTKe TokH [,=1A. PaccTosiHue ot meHTpa BuTKa /10 poBoja d=20 cm.
Ornpenenute MarHUTHYIO MHIYKIHUIO B IIEHTPE BUTKA.

5. Ha pacctosgHuu a = 1 M OT JUIMHHOTO NPSMOT0 NpoBoJia ¢ TokoM [ = 1kA HaxoguTcs
KOJIBIO paguycoM r = 1 cm. KoJib11o pacmnosioxkeHo Tak, YTO MAarHUTHBIN MOTOK,
MIPOHU3BIBAIOIINN €ro, MakcumaiieH. OnpenenuTe, Kakon 3aps/i IPOTEUYET MO KOJIbIY MpU
BBIKJIFOYEHHUH TOKa B MpoBojie. ConpoTtusieHue koipia R = 10 Om.

AKP Ne 3 «BoiHoBasi onTHKA»

1. IlnockoBbINMyKyIas CTEKJIIHHAS JIMH3A C PaJIiyCcOM KpUBHU3HBI chepuuecKoil moBepxHoctu R
= 12,5 cM mpmkarta K CTEKIJISIHHOM TUTaCTHHKE. J[MaMeTp HEKOTOPOro TEMHOTO KOJIbIIa
Herorona B orpaxkenHoM cBete i = 1,0 MM, 1uaMeTp k€ TEMHOTO KOJIbIIa, TTOPSIKOBBI
HOMEp KOTOpOro Ha 5 equnull 6osbie, d; = 1,5 Mm. OnpeeniuTh JUIMHY BOJIHBI CBETa A.

2. Ha nudpakiimOHHYIO PEIIETKY MaJaeT HOPMaJIbHO ITYy49OK CBETa OT pa3psAHON TPYOKH,
HAIOJIHEHHOW BOJIOpOoIoM. UeMy T0JKHA OBITh paBHA MOCTOSIHHASL PEIICTKH, YTOOBI B
HanpaslIeHun ¢ = 41° coBnafanu ABe IMHUK: A = 6563 A (MakcuMyM TpeThero nopsaka) u
L2 =4102 A (MakcuMyM YeTBepTOro nopsaKa)?

3. [lepBrIii ONIIPU3aTOP YCTAHOBIICH TaK, YTO €r0 MJIOCKOCTh MPOMYCKAHHUS BEpPTUKAIbHA,
BTOPOI MOJISPU3aTOP Pa3BEPHYT IO OTHOLIECHHUIO K IEPBOMY Ha yroJl 20°. Bo CKOIBKO pas
W3MEHUT WHTEHCUBHOCTH €CTECTBEHHOTO cBeTa Takas cucreMa? [loj kakum yriiom kK
BEpPTUKAJIC HY>)KHO YCTAaHOBUTH TPETUM MOJISIPU3ATOP, YTOOBI CBET YEPE3 TAKYI0 CUCTEMY HE
npomien?

AKP Ne 4 «kKBanToBas Mmexanuka. KBanroBasg MexXaHuKa»

1. Yepnoe teno Harpenu ot temmnepatypsl 600 K 1o 2400 K. Bo ckonbko pa3 yBennuuiach
o0111as1 TemyIoBas YHEPrus, u3nydaemas Tesom? Ha ckoiabKo W3MEHMIIACh JUTMHA BOJIHBI,
COOTBETCTBYIOIIAs] MAKCUMYMY SHEPTHH U3ITy4eHUS U CIIEKTPAIbHBINA COCTAB U3ITyUYEeHUs?

2. ®otoH c sHepruel 1 MaB paccesiics Ha cBOOOHOM MOKOMBILIEMCS IeKTpoHe. Halitu yron
paccessHUS (JOTOHA M KUHETHUECKYIO SHEPIHIO 3JIEKTPOHA OTAAauH, €CJId B pe3yJibTaTe
paccesiHus 1JTMHA BOJTHBI (POTOHA M3MEHMIIach Ha 25%.

3. Ilpu noouyepeaHOM OCBELEHUH TOBEPXHOCTU HEKOTOPOIO METAJIa CBETOM C JAJIMHAMU
BoJsiH 0,35MKM 1 0,54 MKM 00Hapy MM, 4YTO COOTBETCTBYIOLINE MAKCUMYMbI CKOPOCTH
(OTO37EKTPOHOB OTIIMYAIOTCA APYT OT Jipyra B 2 pasza. Haiitu paboTy BbIX0/1a 3JIEKTPOHOB C
MIOBEPXHOCTHU ATOr0 METaJla.

4. TIy4oK mapasiebHO JBHKYIIIXCS IEKTPOHOB, MMeromtx ckopoctr 10° M/c, maaer
HOpPMaJIbHO Ha Juadparmy ¢ JIUHHOH mienbto mmpuHoil 1 mxm. Ha skpane 3a mienbio Ha
paccrosinuu 0,5M obpasyercs nudpakuronHas kaptuHa. OnpeaenuTs JIMHEHHOE pacCTOsSTHUE
MeXy IU(pakIMOHHBIMA MUHUMYMaMHU NIEPBOTO MOPSAIKA.

5. Bo ckonbko pa3 aedpoitieBcKas JyIMHA BOJTHBI YaCTHIBI MEHBIIIE HEOMPEACIEHHOCTH AX ee
KOOPJIMHATHI, KOTOPasi COOTBETCTBYET OTHOCUTENILHOW HEONPEIeIEHHOCTH uMnyiabsca B 1% ?




6. DIEKTPOH HaXOIUTCS B OECKOHEUHO ITyOOKOH MOTEHIMAIBHOM AMe mupuHoit £. B kakux
Toukax B uHTepBase () <x < { IUIIOTHOCTh BEPOATHOCTH  HAXOXKACHUS JEKTPOHA HA IIEPBOM
¥ BTOPOM SHEPreTUYECKHX YPOBHSIX OJMHAKOBA? BBIUMCINTD MIIOTHOCT BEPOSTHOCTHU JJIS

ITHX TOYeK. Perenne noscHUTh rpadudecku.

AKP Ne § «®@u3uka aTroma u siaipa»

1. BeraucnauTh MHIYKIIUIO MAarHUTHOTO MOJIS B IIGHTPE aToMa BOJ0pO/1a, 00pa30BaHHOTO
BpallleHuEeM 3JIEKTPOHA IO MEePBOil OOPOBCKOI opOUTe (CUUTATH BpALIAOIIMICS SIEKTPOH
KPYTOBBIM MTOCTOSIHHBIM TOKOM).

2. Iokosmuiics non He™ ucrmycTus GoToH, COOTBETCTBYIOMIMIA FOIOBHOM TMHUU cepun JlaiimMana.
Haiitu sHEepruto, UMITyJIbC M Maccy 3TOro (poToHa.

3. lpenapar ;U macebl m = 1 T usmyyaer 1,24 10* & — wactuy B cekynny. Haitaure nepuon

mojrypaciaza 3Toro mpernapara, €ro Ha4ajJdbHYI0 aKTUBHOCTb U aKTHUBHOCTB 4€PE3 lMpI[ JICT.

4. Slnpa nmutus-7 GoMOapIupyOTCsS TPOTOHAMHU. B pe3ynbTaTe MpOoTeKaHUs SISPHON PEaKITHH
00pa3yroTcs IBe OJIMHAKOBBIX YacTUIlbl. HaliT mMImynbebl 3Tux yacTtui. [loa Kakum yriiom oHU
pasnetarorcs? CUUTaTh, 4TO SIPO-MHUIICHD HETIOABIIKHO, 2 YHEPTHUS HAJICTAIOIIECTO MPOTOHA
paBHa 2,6M»B

BHeayzmTopHaﬂ CaMOCTOATC/IbHaA pa60Ta O6y‘IaIOIJ_II/IXC$I OCYHICCTBJIACTCA B BUJIC N3YUCHUS
JIMTCPATYPHI 10 COOTBETCTBYHOLICMY pa3Zicily C npopa60TK0171 MaTtcpuaia; IoArOTOBKH K
BBIINNOJIHCHHUIO Ha60paTOpHLIX pa60T 110 (1)I/I3I/IK6, MMOATOTOBKU K CCMHUHAPCKHUM 3aHATHAM U
BBITTIOJTHCHHUEC MHAUBUAYAJIbHBIX 3aJIaHUM.

Hepeqeﬂb TEM JJIA NNOATOTOBKH K CEMUHAPCKUM 3aHATUAM:
CeMI/IHap 1. HpI/IMeHeHI/IC 3aKOHOB COXpPAaHCHUS I OIPCACIICHUA CKOPOCTH II0JIETA ITYJIN

1. Umnynbec maTepuanbHON TOUKH. MIMIysibC cucTeMbl. 3aKOH COXpaHEHUs UMITysbea. LlenTp
Macc CUCTEMbl MaTEPUAIIBHBIX TOYEK.

2. MoMeHT uMmnyibca yacTullbl. MOMEHT UMIyjIbca CUCTEMBI. 3aKOH COXpaHEHUSI MOMEHTA
MMITYJIbCA CUCTEMBI MaT€PUAIbHBIX TOYEK.

3. Pabora cuiiel. MomHocTh

4. KoHcepBaTuBHbBIE (MOTEHIIMAIBbHBIE) CUIIbL. [l0TEeHIIMaIbHAS SHEPT U CUCTEMBI MaTEPUATIbHBIX
ToueK. CBS3b CUJIBI ¥ IOTEHIMAIBHON HEPTUN.

5. KuHetndeckas 3HEprus CUCTEMBI MaTEPUATIBHBIX TOUYEK

6. 3aKOH COXpaHEHMsI MEXaHUUECKON SHEPTUH CUCTEMBI MaTEpUAJIbHBIX TOUYEK

7. YIpyrue u Heylnpyrue CoyaapeHus.

CemuHap 2. JIuHaMUKH BpaIiaTeabHOrO JBUKEHHS TBEPAOIO TeJla BOKPYT HETOABUKHON OCH

1. AHaymorust XapaKTepUCTUK M YPaBHEHUH MOCTYMATEILHOTO U BPAIaTEIbHOTO JIBH)KCHHMSI.
2. OCHOBHOE ypaBHEHHUE JUHAMHUKH MMOCTYMATEILHOTO JTBIKEHUS (1B BUJIA).

3. OcHOBHOE ypaBHEHHE IUHAMUKHU BpalIaTeIbHOTO JIBUXKEHHUS (J1Ba BUIA).

4. MOMEHT CUJIbI © MOMEHT UMITYJIbCa.

5. MOMEHT uHepuu TBEPAOIO Tea.

6. Teopema llltelinepa.




7. Ilpumenenne Teopemsl LlITeitHepa 1 CBOKCTBA aAAMTUBHOCTH MOMEHTA HHEPIIUU B MPOCTHIX
clly4dasx.

Cemunap 3. DneMeHTHI CTaTUCTUYECKON (PH3UKU

. JIBa MeToa ONMCaHusI MAaKPOCKOTTMYECKHUX CHUCTEM.

. [TapameTpsl cOCTOSTHUSI.

. PaBHOBeCHBIH TIpo1iecc.

. OCHOBHOE ypaBHEHHE MOJICKYIIPHO-KUHETHYECKON TEOPUH Ta30B.

1
2
3
4
5. YpaBHEHHE KUHETUYECKON TEOPUU I'a30B.
6. DHeprusi MOJICKYJI rasa.

7. Pactipenenenue Makcaeinna.

8. Ananu3 pacnpeznenenus Makcsesia.

9

. XapakTepHble CKOPOCTU MOJIEKYJ UJCAIbHOTO Ta3a.
Cemunap 4. Ilepoe Hauano TepMOAUHAMUKH

1. Hasnenue u remrnepatypa ¢ Touku 3peHuss MKT. YpaBHeHue cocTosiHMS H€aIbHOTO Ta3a.
. [lepoe Ha4yasI0 TEPMOJAMHAMUKH.

. Pactipenenieare sHEpruy 1O CTEIICHSIM CBOOO/TBI.

. BHyTpeHHsIs sHeprus KaK QyHKIHUS COCTOSIHUS CUCTEMBI.

. Pabora kak QyHkuus mnpoiecca.

. I3oTepMuueckuii, H30XOPUIECKUN U N300apHUUSCKHUI TIPOIIESCCHI.

. Temmmoemkocte. OTHOIIEHHE TemtoeMKocTel. [Toka3arens agnadaTsl.

. Annabarudeckuii mpouecc. YpaBuenue Ilyaccona.

0O N L W

Cemunap 5. Bropoe Hagaio TepMOIMHAMUKA

1. OO6parumelie 1 HeOOpaTUMBbIE MPOIIECCHI.

2. Bropoii 3aK0H TepMOAMHAMUKH.

3. IIpuBeieHHOE KOJIUYECTBO TEILIOTHI. DHTpOnHs Tena. CBOWCTBA SHTPONIMH U30JUPOBAHHOM
CUCTEMBI.

4. VI3MeHEeHME SHTPOIUH B U30IIPOLIECCAX C NIEATBHBIM ra3oM.

5. TepMonnHaMuyeckasi BEpOSATHOCTb COCTOSIHUS CUCTEMbI. CTaTUCTUYECKUIN CMBICIT BTOPOTO
Hayaja TepMOJIMHAMUKH.

CGMI/IHap 6. UccnenoBanue QJICKTPOCTATUYCCKOI'O ITOJIA ¢ TIOMOIIBIO OJJUHAPHOI'0O 30H1a

1. DnexTpocraTueckoe nojue. DieKTpudeckuil 3apaa. 3akoH Kyiona.
2. HanpspkeHHOCTB 2JIEKTPOCTaTHUECKOT0 NoJs. [IpuHiun cynepno3unun.

3. Tlotok Bextopa £ . Teopema I'aycca.

4. IloTeHIMAIBHOCTD ANEKTPOCTATUYECKOro 1oJisl. Teopema o HUPKYISAIUN.

5. CBsi3b MEX1Y HAPSHKEHHOCTHIO U TOTEHIIMAJIOM.

6. 'eomerpuueckoe onrcanue nossi. CUII0BbIE JIMHUH. DKBUIOTEHIIUAIBHBIE TOBEPXHOCTH.



CemuHap 7. IlocTOSIHHBIN 3JIEKTPUUECKHM TOK.

1. DOnexrpuueckuii Tok. [ITOTHOCTH TOKA. YpaBHEHHE HETIPEPHIBHOCTH.

2. 3akon Oma Ji1s1 OTHOPOJIHOTO yuacTka 1enu. ConportusiieHue rnpoBoanuka. CoeguHeHne
COIPOTHUBJICHUIA.

3. 3akoH Oma mjig HeoTHOPOAHOTO yyacTka 1enu. Ctoponnue cuibl. DJIC.

4. TlpaBuna Kupxroda.

5. MomnocTts Toka. 3akoH J[koyns-JIenna.

CemuHap 8. V3yuenue pe3oHaHca HANPSKEHUH U ONpeesIeHUEe MHIYKTUBHOCTH KAaTYILIKU

1. Pe3oHaHCHBIN KOHTYP.

2. BeiHyXaeHHBIC KOJIeOAHUS B KOHTYpE.

3. Casur ¢a3 mexay BaemHeit 3JIC 1 TOKOM B KOHTYpE.
4. IToHOE CONMPOTUBIIECHUE B LEMU IEPEMEHHOTO TOKA.
5. Pe3oHaHC HaNPsKEHUI.

6. AMIUIMTY/1a CUJIBI TOKA ITPU PE30HAHCE HANIPSIKEHUM.
7. BexTtopHas nuarpamma.

CemuHap 9. MarnuTtHoe nojie. DIeKTpOMarHuTHasi MHAYKIUS

1. IcTOYHMKM MarHUTHOTO NOJIsl. MarHUTHOE MOJie JBUKYIIETroCs 3apsia U IPOBOJHUKA C TOKOM.
3akoH buo-Casapa.

2. IIoToK ¥ UMPKYJISIUSA BEKTOpAa MHAYKIMU MarHUTHOTo noJisi. Teopema ["aycca u Teopema o
LHUPKYJISIUU.

3. Cuuna JlopeHnna. [IBukeHue 3apssKeHHON YacTHIIBI B MArHUTHOM TIOJIE.

4. Cuna Awmrepa.

5. 3akoH anekTpoMaruuTHOM uHAYKIMU Dapanes. [Ipasuno Jlenna.

6. BuxpeBoe a11ekTpuieckoe moJe.

7. SIBnenne camonHaykuuu. MaaykrusHocTh. ConeHOU.

8. DHeprusi KOHTypa ¢ TOKOM U MarHUTHOTO TOJIS.

Cemunap 10. MaTepdepennus ceera

1. DneKTpOMarHUTHBIE BOJTHBI.

2. KorepeHTHOCTh 1 MOHOXPOMATHUYHOCTh CBETOBBIX BOJTH.

3. Untepdepentius cBeta OT ABYX HCTOYHHKOB.

4. NnrepdepeHius cBeTa OT IIOCKONapaieIbHON TUTACTUHKH.

5. MaTepdepenIus cBeta OT MIACTHHKY nepeMeHHon TonmuHbl. Konbiia HeioToHa.
6. [Ipumenenue uaTepepeHINN CBETA.

Cemunap 11. Iudpaximus ceera

1. SABnenue nudpakunn. Oco6eHHOCTh AUPPAKIMK CBETOBBIX BOJIH. Judpakuns Openens u
®paynrodepa.



2. IIpunnun INolirenca-dpenens. YnpouieHne BbIYUCICHUN ¢ TOMOIIBI0 BEKTOPHON AUArpaMMbl.

3. dudpaxuus Openens Ha KPyriioM oTBepcTHU. 30HbI Dpenerns.

4. Mudpaxus OpayHrodepa Ha y3KOU MPAMOIUHEHHON eI, Y CJI0BHSI MAKCUMYyMa U
MUHHMYMa. 3aBUCUMOCTh MHTEHCUBHOCTH CBETA OT yIJa Au(paKium.

5. dudpakunonnas pemerka. OCHOBHbIE XapaKTEPUCTUKU AUDPAKIIMOHHON PEHIETKU. Y CJIOBHUS
[JIaBHBIX MAKCUMYMOB 1 MUHUMYMOB U JJOOABOYHBIX MUHUMYMOB.

Cemunap 12. Ionsipuzanus ceera

1. ITonspu3zanus cera. EcTecTBEHHBIN U MOJISPU30BAHHBIN CBET.

2. Ilongpu3zanus cBeTa Npu OTpaKeHUHU U IpeaoMiIeHuH. 3akoH bprocrepa.

3. Monspu3arus npu ABOWHOM JiydernpenomiieHnu. CBOMCTBa OOBIKHOBEHHOTO H
HEOOBIKHOBEHHOTO JIy4€eil.

4. Ionspuzanuonuelie npusmsl. [Ipuzma Hukous.

5. 3akoH Mantoca. AHaiIu3 NoJsIpU30BaHHOTO CBETA.

6. OnTuyeck aKkTUBHbBIE BEUIECTBA. Bpanienue miockocTy noisipu3aluy CBeTa.

Cemunap 13. KBanToBas npupoaa cera. KopnyckyaspHO-BOJIHOBOM Tyalu3M

1. TerioBoe u3nydeHue abcomoTHO YepHoro Tena. 3akoH Ctedana — bonpimana. 3akoH
cMeleHus Buna.

2. KopnyckynsipHO-BOJIHOBOM Ayanu3M CBeTa. JHEPTus U UMIyisc ¢poroHa. [laBienue cBera.
3. ®oroarddext. 3akonbl hoTodrhdexTa. Dopmyna DUHIITEHHA.

4. O¢pdexr Komnrona. Popmyna Kommnrona.

5. Bonnoseie cBolicTBa yactuu. [{nrHa BosHb! ae bpoins. IIpuHnun HeonpeaeneHHocTr
['eitzenOepra.

Cemunap 14, 15. DnemMeHTbl KBAHTOBOW MEXaHUKU

1. [Inanerapnas monens aroma. [loctynarst bopa.

2. N3nydyenue aromMa BOJI0po/ia M BOAOPOAONO00HBIX cucteM. CriekTpanbHble cepun. Popmyna
banbmepa.

3. CrieKTpbl MHOTORJIEKTPOHHBIX aTOMOB. 3aKOoH Mo3inu.

4. KBaHTOBbBIE 4HCIIa, XapaKTEPU3YIOIIHE TIOJI0KEHUE 3JIEKTPOHA B aToMe. KBaHTOBaHME SHEPTUU.
KBanroBanue MmoMmeHnTa umnysibca. CuH 3J€KTpOHa.

5. Cxema sHepreTuyeckux ypoBHel aroma Bojopoa. [Ipasuna orOopa rmpu aTOMHBIX ITepexojax.
6. 3anoJIHEeHKE SJIEKTPOHHBIX 000JI0YEK B MHOT03JIEKTPOHHBIX aromax. [Ipunuun [Taynu.

Tema 16,17.AToMHas u sinepHast pusnka

1. SIBnenune pagrnoakTMBHOCTH. OCHOBHOM 3aKOH PaJMOaKTHBHOIO pacnaaa. PagnoakTuBHbBIE
PSAIIBL.

2. CocTaB ¥ XapakTepUCTUKU aTOMHOTO siipa. Slaepubie cuibl. KanenbHas u 06o104yeuHas
Mozenu saep. Paauyc sapa.

3. Macca u 3Heprus CBsi3u Aipa. Y IeJIbHas SHEPTUsl CBS3H.



4. SInepHble peakuu. JHEPTHS AACPHON PEaKIUu.

5. YpaBHEHHE U SHEPTETHUECKOE YCIOBHUE a-paciana. CBs3b SHEPTUM O.-YACTHUIIBI C IEPUOIOM
nonypacnaaa. TyHHenpHBIN dQdeKT mpu o-pacmane. CoekTp o-4acTHII.

6. XapakTep crnekTpa y-u3inyueHus. [Ipoueccsl B3auMoeiCTBHS Y-KBAHTOB C BEILIECTBOM.
3aBUCHUMOCTh MHTEHCUBHOCTH Y-U3Jy4EHHs OT TOJIIMHBI cI0s BemecTBa. CpaBHEHUE
MPOHUKAIOIIEH CIOCOOHOCTH Pa3TUYHbBIX BUJIOB U3ITYUCHHUS.

7. Tpu Buga B-pacmana. DHepreTHUECKUi crieKTp B-yacTuil. ['umore3a HEUTpUHO. 3aKOHBI
coxpaHeHus npu B-pacnane. Jlentonsl. JlenToHHBIN 3apsi.

TeMbl 1J151 CAMOCTOSITEJILHOIO HU3YyYCHUHA

1. Beinyxaennble konebanus. Pezonanc

2. BonHbl. YpaBHeHHE MIIOCKOK BOJTHBL. Da3oBasi CKOPOCTh, AJIMHA BOJIHBI, BOJTHOBOE YUCIIO.
Wutepdepeniys u audpaxiuss MEXaHHIECKUX BOJIH

3. MexaHuka )XUIKOCTEH U ra3oB

4. PeanbHbIe Ta3bl

5. DIIeMEHTBI HEPABHOBECHOM TEPMOIUHAMUKHI

6. [IpuHIIUIT OTHOCUTEIILHOCTH B AJICKTPOIMHAMHUKE. MarHUTHOE T0JI€ KaK PEISITUBUCTCKUI
apdexT

7. CepeyHUKH B KaTylIKaX HHAYKTUBHOCTH. Buxpesbie Toku dyko

8. BzaumoeiicTBrE U3Ty4eHUsI C BEIIECTBOM: JIaBJICHHE CBETA, TIOMUHECIICHITHUSA,
(hOTOXMMUYECKHE SIBJICHUS, TUCTICPCUS

9. DHepreTu4eckuii CieKTp aTOMOB M MOJIEKYJ, IPUPOJIa XUMUYECKOU CBSI3U

10. SAAnepuas dusuka. TepmosiaepHas sHEprusi. JHEpreTHKa OyayIIero

IIpumepHble HHANBHAYATbHBIE JoMamHue 3aganus (U/13)

NuauBuayaibHbBIC 33/1a91 U3 UCTOYHUKA!

Koukun 0. I1. Yuebusie 3agaun 1o ¢pusmnke [DneKTpoHHBIN pecypce] : yuedHoe mocobdue / 1O. I1.
Koukwun ; MI'TY. - Marauroropck : MI'TVY, 2015. - 1 anektpon. ont. guck (CD-ROM). —
MakpooObeKT
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7 OIIeHO‘IHBIe cpeacrea AJisi MIPpOBECACHUSA l'[pOMQ)KyTO‘lHOﬁ arrecranuu

a) [lnanupyembie pe3yJbTAaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA /ISl POBEACHUS MPOMEKYTOUHON aTTecTAlNM:

Kon
WHIUKaTOpa

Nuaukatop 1OCTHXKEHUS
KOMIIETEHIINH

OneHouHble CpeCTBA

OIIK-1: Cnnocoben AHaJIM3UPOBATh 3ala4un HpO(l)eCCHOHaHLHOﬁ JACATCIIBHOCTH Ha OCHOBC HOHOH(CHHﬁ, 3aKOHOB M MCTOJ10B B 0071aCTH €CTECTBEHHBIX HAayK U

MaTEMAaTUKH

OIIK-2: Cnocoben popmynupoBaTh 3aa4u NpodhecCHOHATBHON AesITeIbHOCTH Ha OCHOBE 3HAHUH MPOQUIBHBIX Pa3elioB MATEMaTUYECKUX U
€CTECTBEHHOHAYYHBIX TUCIUIUINH

OIIK-1.1

I/ICHOHBByeT IIOJIOKCHU, 3aKOHBI U
MCTO/JBI B 00J1aCTH €CTECTBEHHBIX
HAayK 1 MAaTCMATUKU IIpU PCIHICHHUHA
MPAKTUYCCKUX 3aaa4

OIIK-1.2

Pemaer CTaHAApTHBIC
HpO(l)CCCI/IOHaJIBHBIe 3aJa4u C
MNPUMCHCHHUEM MCTO/10B
MAaTEMATUYCCKOI'O aHaJIM3a

OIIK-1.3

HpI/IMGHSICT C€CTCCTBCHHOHAYYHBIC
3HAHUA U METOAbI
MaTeMaTHYECKOTO aHAIIN3a B
poeCCHOHAIBHON e TENHHOCTH

OIlK-2.1:

BrInosHseT NOCTaHOBKY 3a/1a4 B
dbopMan30BaHHOM BHUJIE Ha
OCHOBE 3HaHUH NPO(PUIBHBIX
pa3esioB MaTeMaTUYECKUX U
€CTECTBCHHOHAYYHBIX JUCIUTUIHH
B 00J1acTu MpoeCcCHOHATHHOM

IlepeueHb TeopeTHYECKHX BOIIPOCOB K 3K3aMeHY (2 cemecTp)

1. Mexannueckoe asmwxkenue. Ilpenver kuHemaruku. Cucrema otcuera. MarepuanbHas TOYKa.
Tpaexropus. Paguyc xpuBusHbl Tpackropuu. Ilyte m nepemenieHue. CKOpOCTb M YCKOPEHHE Kak
IIPOU3BOJHBIE PaUyC-BEKTOPA 110 BpeMeHU. HopMallbHOE M TaHT€HIIMAIBHOE YCKOPEHHUS.

2. IloctynarenbHoe JBHXEHME TBEpAOro Tena. BpamarenbHoe IBM)KEHUE TBEPAOro Tena. YToi
MOBOpPOTA. YTJIOBas CKOPOCTb M yIJoBoe yckopeHue. CBs3b MEXIy YIVIOBBIMM M JIHMHEHHBIMU
XapaKTEPUCTUKAMMU IBUKECHHUS.

3. IlepBorit 3akom HploToHa — 3akoH wHepuuu. VHepumadbHBIE CcHCTEMBI oTcuera. [lome Kak
MaTepHajbHas INPUYMHA CHWIOBOrO B3amMozeWcTsus. Cuna u macca. Mmmynsc tena. Bropoit u Tpetuit
3aKkoHbl HproToHAa.

4. TloHsiTe COCTOSHUS B KJIACCHYECKOM MexaHHWKe. BHemHuWe M BHYTpEHHHE CHJIBL. 3aMKHYThIE
MEXaHNYECKHE CHUCTEMBI. 3AKOH COXPAHEHUS UMITYJIbCA U €r0 CBSI3b C OJHOPOJHOCTHIO MPOCTPAHCTBA.

5. DHeprus Kak yHHBepcalbHas Mepa pa3InyHbIX (OPM JBIKEHUS U B3auMoJeicTBUsA. MexaHnueckas
sHeprusi u pabora. Kunermueckass sHeprus. llorenumanbHas sHeprus. lloTeHuumanbHOe moJe CHIL.
KoHcepBatuBHblE cHiIbl M NOTEHUUANbHbIE MMOJIA. CBA3b MEXAY CHUIOW M INOTEHLUUAIbHOW DJHEprue.
[ToTenuuanpHas sHEpPrust ynpyrux aegopmaruii ¥ noss TAroTeHUs.

6. 3aKoH coxpaHeHMs MOJHON MexaHuuyeckor sHepruu. CoynapeHue Tell.

7. Tlonsitue abcomoTHO TBepaoro Tena. MoMeHT cuiibl. MOMEHT UMMyJbca MpPU BpAIIEHUU BOKPYT
HEINOJABMKHOM OCH. MOMEHT WHEpLUH MaTEpPUAIIBHOM TOYKH M TBEPAOro Tejaa. MOMEHTBI UHEPLUHU
HEKOTOPBIX TEII.

8. OcHOBHOE YypaBHEHHE JWHAMHUKHM BpALIATEIbHOTO JBIKEHUS. DHU3MUECKHI CMBICI MOMEHTa




Kon

NHaukaTop AOCTHIKEHUS

O1neHOYHBIC CPEACTBA

WHJUKaTOpa KOMITETCHIIUHT
JEeSITeIbHOCTH uHepun. PaboTa BHEITHUX CHII TPHU BPAIICHUU.
9. IlpeobpazoBanus ['amunes. IlpuHnun otHocuTenbHOCTU. [locTynmarbl crenuanbHON  TEOpHUH
= otHocutenbHOCTH. [IpeobpazoBanus JlopeHna u ClieACTBUS U3 HUX.
OIIK-2.2: Bri6upaer maremaTudecKkuii peobp PCEHIL A

arrmapar Jyisi pelieHus
(dbopMaTM30BaHHBIX 337124 B
obsactu mpodeccuoHATbHON
JESITSIIbHOCTH

10. OcHOBHOI1 3aKOH PENSITUBUCTCKON TUHAMUKU MaTepUATLHON TOUKU. B3aMOCBSI3b MacChl 1 JHEPTHH.
Bpewms B ecrecTBO3HaHMHU. | paHULIBI IPUMEHUMOCTH KJIACCUYECKON MEXAHUKU.

11. OcHoBHble TONOXKEHUST MonekyaspHo-kuHetuuecko teopun (MKT). CocrtosHue cucteMsl.
[Tapametpsl cocTosiHus. PaBHOBecHBIE coCTOHUS U Tpoliecchl. VX rpapuueckoe nzoOpakenue. ONbITHbIE
3aKOHBI UACAIbHBIX Ta30B. YpaBHeHue Menpaeneea-Knanelipona. OcHoBHoe ypaBHeHue MKT uaeanbHbIx
ra3oB. Uncio creneHeil cBoOOIbI MOJICKYI.

12.3akon bonbiiMana o paBHOMEPHOM pacIipelelieHMH SHEPTUu MO CcTemeHsM cBoOoabl. CpemHss
KMHETUYECKasi SHEPIrHsl MOCTYNATEIbHOTO JBUKEHUS MOJIEKYN. MOJIEKYISIpHO-KUHETUYECKOE TOJIKOBAHUE
Temneparypbl. CBsA3b JaBICHMsI, KOHLIEHTPALUN U TEMIIEpaTypbl. BHYTpeHH:s 3HEpPIUs HCAIBHOIO Ira3a.

13. Cratuctuueckuii metoa uccieaoBanus. Ckopoctu Mosiekyi. [loHaTre 0 QyHKIMH pacripeIeICHHs.
3akoH MakcBenia A pachpeesieHus] MOJIeKyJl WeaabHOro rasa mo ckopoctsMm. Hanbosee BeposiTHas,
cpenHss apudmeTryecKkas u CpeaHssl KBapaTuyHasi CKOPOCTH MOJIEKYII.

14. Pacnpenenenue bonbimana.

15. Mexanuueckast pabota u Teriota. Pabora, coBepiiiaemasi ra3oM pu u3MeHeHuu ero oorema. [lepsoe
Ha4aJio TEPMOJUHAMUKH.

16. [IpumeHeHMe nepBOro Havyajna TEPMOAMHAMUKY K M30IpolieccaM. AinabaTHUecKuit mpolecc.

17. TennoeMKoOCTh UAEATBLHOTO raza. Makpo- 1 MUKPOCOCTOSIHUSL.

18. TepmonmHamuueckast BeposTHOCTh. [lonatue o006 »HTpomuu. TepmoauHamuyeckue (YHKIUN
cocrosiHus. Bropoe Havano tepmoauHamMuKku. TpeTbe Hayaio TepMOIMHAMUKH.

19. CtpykTypa TemaoBbIX ABMUrareieil m BTOpoe Hadajno TepmMoauHamuku. Kosdduuuent nmoneznoro
JEUCTBUA HaealbHOTO TermoBoro apuraresns. [{ukn Kapuo u ero KIT/I.

20. 'apmoHMueckre kojeOaHUs. XapaKTepHUCTUKH TapMOHUYECKHUX KojiebaHuWil: aMmrumrtyna, ¢asa,
yacToTa, HauanbHas ¢aza. CKOpOCTh M YCKOPEHUE TOYKU MPU FapMOHUYECKOM MEXaHMYECKOM KOJeOaHUU.
VYnpyrue u kBazuynpyrue cuibl. KoneGanus moj 1eCTBHEM 3TUX CHJL.

21. TlpyxuHHBIH MasSTHHK. @Ou3MYeckwWid W MaTeMaTWdeckuii MasTHUKW. JluddepeHnnaibHoe
ypaBHEHHE CBOOOJHBIX He3aTyxarommx Konebanuil. ['paduueckoe n3oOpaxkeHHe KoneOaHWN. DHeprus
TapMOHHMYECKHUX KOJIeOaHUH.
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22. luddepeHnnanbHoe ypaBHEHHE 3aTyXalMUX KojeOaHUi u ero perieHue. YacTora 3aTyXaroIlIux
konebanuii. Jlorapudmudeckuii nekpeMent. JloOpoTHOCTh. BIHYKIeHHBIE KOJeOaHuss. AMIUIUTYna U (a3a
BBIHYX/ICHHBIX KOJicOaHui. SIBeHNe pe3oHaHca.

23. CnoxxeHue rapMOHHUYECKUX KosebaHuil. CloxeHne rapMOHUYEeCKHX KoJeOaHWW OJHON 4acTOTHI U
OJIHOTO HarpasyieHUusA. buenus.

24. CnoxxeHue rapMOHUYEeCKUX konebanuil. CiokeHne B3auMHO-TIEPICHIUKYISIPHBIX KOJIeOaHui.

25. DnekTpuueckue 3apsaabl. JJUCKpEeTHOCTD AIEKTPUYECKUX 3apsI0B. 3aKOH COXpaHEHUS 3apsiioB B

3aMKHYTOﬁ cucteMme. Toueunble 3apsabl. Cuia B3aHMOHeﬁCTBHH TOYCYHBIX 3apAJ0B B BAKYyME€ U BCILICCTBEC.
3aKkoH Ky.]'IOHa. HaHpH)I(eHHOCTB QJICKTPHUYCCKOI'O ITOJIA. Fpa(bnquKoe I/I306pa)K€HI/Ie QJICKTPHUUYCCKOI'O ITOJIA.
HpI/IHHI/IH CYICPIIO3NIHHU IJICKTPUICCKUX MoJeH.

26.Pabora cui anekrpocraruyeckoro nosist. [Torenuan anekrpocratuueckoro noist. LHupkymsuus
BEKTOPA HAIIPSHKEHHOCTH 3JIEKTPOCTaTUUecKOro nosis. [loTeHanbHblil xapakTep 3JeKTpoCTaTHIECKOro
noJis. CBsI3p MEXy HaIIPSHKEHHOCTBIO M MOTEHIMAIOM. [I0TOK BEKTOpa 3JIEKTPUUECKOrO CMEILIEHHUS.

27. Teopema Octporpajackoro-I"aycca st BeKTopa JIeKTpruueckoro cmemieHus. [IpumMeHenne TeopemMsl
JUIsl pacyeTa MoJeH.

28. IToCTOSIHHBIH AMEKTPHUYECKUI TOK, €0 XapaKTEPUCTUKU U YCIIOBHS cymiecTBoBaHMs. CTOpOHHUE
cuibl. IInoTHOCTH TOKA. 3akoH OMa B tuddepennanbHoi hopMe Kak CleICTBUE FIEKTPOHHON TEOpUU
AIIEKTPONPOBOIHOCTH METAJJIOB. Y IEJIbHAS TPOBOAMMOCTD M YAEIbHOE cONpoTHBIeHUE. CONpOTUBIIEHNE
IIPOBOJAHMKOB, €r0 3aBUCUMOCTh OT TEMIIEpaTyphl. DIEKTPOABUKYIIAsl cUjla U HanpsbkeHue. Bzaumocsa3b
HaANPSDKEHUS, SJIEKTPOABIKYIIEN CUIIBI U PA3HOCTU NOTEHIUAJIOB.

28. 3akoH OMa B HHTETPATBHOHN (opMe JIJIS OJHOPOTHOTO U HEOJHOPOJHOTO YIaCTKOB. Pa3BeTBIICHHBIC
nenu u npasuwia Kupxrodga. Pabota u MOITHOCTB asieKTprueckoro Toka. 3akoH Jxoymns-JIenma.

29. MarnuTHOe mose. BekTop MarHuTHOW MHIYKIIMHA. MarHuTHas IPOHHUIIAEMOCTh BelecTBa. Bextop
HaNpPsPKEHHOCTH MarHUTHOTO T0JIsl. MarHUTHBIA MOMEHT.

30. [MpuHIIMT Cymepno3uIIiy MarHUTHBIX mosiel. 3akoH bruo-Casapa-Jlamnaca. [lpumeHenne 3Toro
3aKOHA K pacyeTy MarHUTHOI'O IOJIs OTPE3Ka MPSIMOTO MTPOBOJA, KPYrOBOIO TOKA U JJIMHHOTO
MPSIMOJIMHEHHOTO TPOBOAHUKA C TOKOM.

31. BuxpeBoii xapakTep MarHuTHOTO HoJIst. TeopeMa o UPKYISIUN BEKTOpa MArHUTHON MHIYKIUU
(3aKOH IMOJHOTO TOKA).

32. Cuna Amnepa. 3akon Ammnepa. Cuna Jlopenia. J|BrxeHne 3apsHyKeHHbBIX YaCTHIl B MATHUTHOM TOJIE.
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33. MaruuTtssli notok. Teopema Octporpanackoro-I'aycca ans marauTHoro nosist. Pabora o
IIEPEMELICHUIO TIPOBOJIHUKA U KOHTYPa C TOKOM B MarHUTHOM IIOJI€.

34. MarauTHbIe MOMEHTBI 3JIEKTPOHOB U aTOMOB. HamarunyeHHOCTh. MarHuTHast BOCHPUUMYHUBOCTD, €€
CBSA3b C MArHUTHOM NPOHUIIAEMOCTBI0. Tunsl MmarueTukos. [Ipupona qua- u napamarserusma.

35. ®eppomarnern3m. MarauThslii ructepesuc. Jlomensl. Touka Kropu. [Ipumenenune
(beppoMarHeTHKOB.

36. SIBeHue IIeKTPOMAarHUTHON HHAYKIKU. 3akoH Papanes. Ero BRIBOA 13 3aKOHA COXPaHEHUS
sHeprud. [Ipasuno Jlenna. Bpamenue npoBosnieil paMki B MAarHUTHOM I10JIE.

37. SIBnenue camoMHAYKIUH. HAYKTHBHOCTD. TOKM M HAIIPSDKEHUS TP 3aMBIKAHUN M pa3MBIKAHUT
neny. SIpneHue B3auMHoON MHAYKUUU. [IpuHuun aeicTBus TpanchopMaTopoB.

38. DHeprus MarHuTHOTO T0Js1. OOBbEMHAs IMIIOTHOCTh SHEPTHH.

39. BuxpeBoe anekrpuueckoe mnose. Tok MpoBOAUMOCTH M TOK cMenieHuss. O0001IeHne TeopemMsl 0
LHUPKYJISLUU BEKTOPa HAPSX)KEHHOCTH MarHUTHOTO TOJISL.

40. Cucrema ypaBHeHH MakcBesia B MHTErpaibHOM (popme. DIIeKTpoMarHuTHOE ToJIe.

41. Ilonsarue BosnHbl. KHEMaTnKa BOTHOBBIX ITpoLEeCCOB. BOMHBI POA0IbHBIE U TIONIEPEUHBIE.
["apmonmnueckue BOHbI. [lJTHHA BOJIHBI, BOJIHOBOE YUCI0. BOTHOBOI (pOHT, BOJTHOBAsS MOBEPXHOCTD.
[Tnockue u chepudeckre BOIHBL. Y paBHeHUE Oeryiieit BoHbl. Da3zoBas CKOpocTh. BolHOBOE ypaBHEHHE.

42. Tlepenoc sHepruu BosnHOU. [ToTok BostHOBOM 3Heprun. Bekrop YmoBa. dusnyeckue cieacTBUs U3
ypaBHeHu MakcBseia.

43. DneKTpOMarHuTHBIE BOJHBI. B0o30yXIeHHWE JJIeKTPOMarHuTHBIX BOJH. [luddepeHnmansroe
YpaBHEHHE NSl DJIEKTPOMArHUTHBIX BOJIH. CBOMCTBA 3JE€KTPOMarHUTHBIX BOJIH. [lepeHoc sHeprum
ANIEKTPOMArHUTHOM BOTHOW. BexkTop YMoBa-IloiinTrHra. [1Ikaia 31eKTpOMAarHuTHBIX BOJIH.

44, 1lIkana 31eKTPOMarHuTHBIX BOJH. OCOOEHHOCTH ONTHYECKOTo Tuana3oHa. Ilokasarens npeinomieHus
CpEJBl.

45. Korepentnele BojdHbI. MHTepdepeHrss cBeToBbIX BoJH. ClOXeHHE HMHTEHCHBHOCTEH B cliyyae
HEKOT€PEHTHBIX U KOT€PEHTHBIX KOJICOaHUH.

46. OnTuyeckast pa3sHOCTh X0/1a. CBsA3b ONTUYECKON Pa3HOCTH X0J1a ABYX BOJIH C Pa3HOCTBIO (a3 MexIy
HUMHU. Y CJIOBHSI MAKCUMyMa 1 MUHUMYMa.

47. Cxema lOnra st HabmofeHus uHTepQepeHnyu. BpemeHnHas u npocTpaHCTBEHHAs KOT€PEHTHOCTb.

48. Untepdepeniusa B TOHKHX TieHKax. HaOmoaeHune xoser; HpioToHA B OTpaKEHHOM M TIPOXOISIIEM
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CBCTC.

49. SIsnenune nudpakuu. Judpaknus Openens u Opaynrodepa. [punun I'oitrenca-dOpenensi.
50. qudpakuus Dpenenst Ha Kpyriiom oTBepctud. 30HbI Ppenens. ['paduueckuii METO CIOKEHUS

AMIIIUTY

51. Nudpakuuss dDpaynrodepa Ha y3Koi mnpsmonuHerHOW mmenu. JudpaknumoHHas pemeTka Kak

COBOKYITHOCTb KOHCYHOI'O YHCJIa meneﬁ.

IlepeyeHn TeopeTHYeCKHX BONPOCOB K IK3aMeHy (3 cemecTp)

g E

10.
11.
12.
13.

14.

Tennooe nznydyenue tena. 3akon Crepana-bonbumana. 3akoH cMemienus Buna. ['unoresa [Tnanka.
®otorddext. 3akonsr CroneroBa. Dopmyna DWHIITEHHA.

®oronsl. JlaBneHue ceera. KoprnyckyIsspHO-BOJIHOBOM yallu3M CBETA.

Paccesaue ¢potona Ha cBo6o1HOM ekTpone. Dopmyna Komnrona.

BonHoBble cBolicTBa yacTull. JlnuMHa BONHBI A€ bpoinsa. DKclepUMEHTAIbHBIE MOATBEPKICHUS
TUmnoTessl ae bpoitns.

[Tpuniun HeompeneneHHocTy. CooTHouleHue HeompenaeneHHoctel ['eiizenOepra. OcobeHHOCTH
npolecca U3MEpEHNsl B KBAHTOBOI MEXaHUKE.

dusnueckoe UCTONKOBaHUE BOJMH je bpoiins. BonHoBas ¢yHkuus u ee cpoiictBa. IInoTHOCTBH
BEPOSTHOCTH OOHAPY)KEHUS YACTULIBI.

OcHoBHast 3ajaya KBAaHTOBOM MexaHuKU. HecrannoHapHoe U cTalMOHapHOE YpaBHEHHE
[lIpénunrepa.

YacTtwuiia B 0THOMEPHOM OECKOHEYHOM MPSMOYTOJIbHON MOTCHIIMAIbHOM siMe. KBaHTOBaHWE SHEPTHH.
CobcTBeHHBIE (PYHKIIUN COCTOSIHUS YaCTHUIIBI.

[TpoxoskaeHne yacTUlIbl Yepe3 MoTeHIHaIbHbIN Oapbep. TyHHenbHbIN 3P PexT.

KBaHTOBBII rapMOHUYECKHUI OCLMILIATOP.

[Inaneraprass moxenbp atoma. lloctynater bopa. KBanTOBaHme »HEprum BOJOPOIOTIONOOHOMN
CUCTEMBI.

Wznydyenune Bomopoaonono0Hex cucteM. CHeKTpalbHBIE cepur aroma Bojopoaa. O0oOimieHHas
dopmyna baasmepa.

CnekTpbl MHOTOAJIEKTPOHHBIX aTOMOB. 3aKOH M031u.
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15.
16.

17.

18.
19.
20.

21.
22.

23.
24.

25.
26.
217.

Vpasuenue lllpeaunrepa g aroma Bogopoja. KBanropanue Mmomenra ummyisca. [Ipasuna otdopa.
CnuH snexktpona. KBaHTOBBIE 4HCIla, ONUCHIBAIOLIME COCTOSHUE JJIEKTpOHAa B atoMe. KpaTtHOCTh
BBIPOXKJEHUS dHepreTuueckux yposHeu. [Ipunnun [Taymnu.

[TpyHIMI ~ TOXIECTBEHHOCTH OAMHAKOBBIX vacTHll. bo3oHbl U  ¢epmuonsl. KBaHTOBBIE
pacnpeneieHus.

CBoboaHble 51eKTpoHBI B MeTaiuie. DHeprus depmu. 30HHAs TeOpUs TBEPIBIX TEIL.
DIEKTPONPOBOAHOCTb METAUIOB U OJIYIPOBOIHUKOB. CBEPXIIPOBOAUMOCTD.

SBnenue panmoakTuBHOCTH. OCHOBHOHM 3aKOH paJuMOAaKTHUBHOro pacmnana. IlocTosHHas pacnapna.
Ilepuon nomypacnaza.

CocraB 1 XapakTepUCTUKU aTOMHOTO siapa. KanensHas Mmonens. Pazmep u cniun sapa.

Macca u 3Heprusi CBSI3M aTOMHOIO sJipa. 3aBUCUMOCTb YAEIbHOM 3HEPIusi CBSI3U OT MaccOBOI'O
yucia. ObosoueqHas MoJeINb Spa.

SnepHble peakiuu. DHeprus peakuuu. Peakuuuy aeneHus U CUHTe3a sSep.

PaagnoaxTtuBHbIE psbl. OCHOBHBIE 3aKOHOMEPHOCTH Oi-M3JTydeHus saep. JJnmnHa cBoboanoro npodera
OL-4acCTHII.

Tpu Buna B-pacnana. Dueprerudeckuii criektp 3-uactur. Heltpuso.

OcobenHoctu y-u3nydenus saep. [IpoxoxaeHue y-KBaHTOB Yepe3 BEIIeCTBO.

Knaccugukarus snemeHTapHbIX yacTull. Jlentonsl. JlenToHHsI 3aps.

Anponsl. bapnonnslii 3apsn. KBapkoBast Moienb apoHOB.

IIpumepHbIi nepeyeHb MPAKTHYECKUX 3aIaHUI 1715 JK3aMeHa (2 cemecTp)

3ajaua 1. J[BikeHne Tea Maccoii 2 KT 3a7aH0 ypaBHernem: 5 = O t*+3t+2 , TJIe TyTh BHIPaXKEH B
MeTpax, BpeMs - B ceKyH1ax. HailTu 3aBHCUMOCTh YCKOPEHHS OT BpEMEHH. BeIunucinTh
PaBHOJICHCTBYIOILYIO CUITY, IEHCTBYIOIIYIO Ha TEJIO B KOHIIE BTOPOI CEKYH/IbI, U CPEIHIOI0 CHITY 3@ 3TOT
MIPOMEKYTOK BPEMEHHU.

3amaua 2. Touka aBmwketcs B iockoctd XOY 1o 3akony: x = 2t; y = 3t(1 — 2t).

Haiitu: 1) ypaBHenne Tpaektopuu y = f(X) U u300pasuth e¢ rpaduyecku; 2) BEKTOp cCKopoctd V; 3)
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YCKOpEHHUsl & B 3aBUCUMOCTHU OT BpEMEHHU; 4)MOMEHT BpEMEHHU tg, B KOTOPBI BEKTOP YCKOpEHHUs a
COCTaBJIAET YIoJ 1/4 ¢ BEKTOPOM CKOPOCTH V.

3agauya 3. OgHOPOAHBIA CcTepKeHb UIMHOW (=1 M MOXeT cBOOOHO BpamiaThCsi BOKPYT TOPU3OHTAIBHOM
ocH, MPOXOASIIEH Yyepe3 OUH U3 ero KOHUOoB. B apyroil koHer ynapser Imyis Maccod m=7 T, jJeTsuias
NEPIEHIUKYJIIPHO CTEP>KHIO M €r0 OCH BpallleHus, U 3acTpeBaeT B HeM. Omnpenenutb maccy M cTepxHs,
€CII B pe3yJibTaTe MOMAJaHus MyJId OH OTKJIOHWJICS Ha yroj 0=60°. TIpuHATH CKOPOCTH nyau V=360 m/c.
Cuurats M»m.

N

3anaua 4. [1lap maccoit my = 5 KT JIBMXKETCS O CKOPOCThIO V1 = 1 M/C U CTAJIKMBAETCs ¢ IOKOSAIIUMCS
mapoM macco mp = 2 kr. Onpeaenuts ckopoctu U u U, mapoB nocie yaapa. Yaap cuutaTh aOCONTIOTHO
YIOPYTUM, IPSIMBIM, [IEHTPAIbHBIM.

3agauya 5. 3a npomexxyTrok Bpemenu t=10 ¢ yactuna npouuia 3/4 okpyxHocTu paanycom R=160 cm.
Haifti: 1) CpemHiol CKOPOCTb ABIKEHHS <V>; 2)MOMAyIb CPEIHeil CKOPOCTH mepeMerienns | <v>|; 3)
MOJIy/b CPEIHEr0 BEKTOPA TOJHOrO YCKOPEHHS | <a>|, ecim 4acTHiia ABHTamach M3 COCTOSIHHS TOKOS C
MOCTOAHHBIM TaHI'CHIHUAJIBHBIM YCKOPCHHEM A .

3agaua 6. /[Ba Mons KuCIOpOJa HM30TEPMHUYECKH CXalld, a 3aTeM HW300apUYecKd PaCHIMPUIH 0
nepBoHavyabHOTO 00bema. U3BectHo, uto P1=550 kIla, V1=9- 10'3M3, a cpenHsd KBaJpaTU4Has CKOPOCTh
JBIDKEHUS MOJIEKYJT B KOHEYHOM COCTOSIHMHM paBHa 720m/c. Ha CKOJIBKO M3MEHUTHCS KOHEUHas! CPeaHss
KMHETUYECKasi DHEepPrusi €ro MOJIEKYyJl OTHOCHUTEIbHO HadaibHOH. IlpeacraButh rpadmky OMMCAHHBIX
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npoueccoB B koopauHarax V-T.

3agaua 7. A30T HaXOAUTCS B 3aKpbITOM cocyae o0beMoM 3 1 npu temieparype 27°C u aaBiieHuu 3 aTm.
[Tocne HarpeBaHus 1aBJI€HUE B COCY/I€ MOBBICHIIOCH 110 25 atM. Onpenenuts: 1) Temneparypy a3zora mnocie
HarpeBaHus; 2) KOJUYECTBO Telia, COOOLIEHHOTO a30Ty.

3anauya 8. Haiitu usmenenue AS »HTpOINUU MpU MPEBpAIEHUHU Jibla (t= —20°C) maccoii m=10r B nap
(t,=100°C).

3apaua 9. B Tpex BepuinHax KBajpaTa co CTOpoHOM a=40 cM HaxoHIATCs OJMHAKOBBLIC IMOJOKUTEIbHBIC
3apsiabl mo 6,4 HKn kaxaeiii. HaliTu HanpsKEHHOCTh M MOTEHIMAJ AJICKTPUUYECKOTO MOJIs B YETBEPTOM
BepinHe. Paccuntarh pasHOCTh MOTEHIIMAIOB MEXIY IIEHTPOM KBajJpaTa U Y€TBEPTOMN BEPIIUHON

3amaua 10. Onpenenuts CHIy TOKa, TEKYIIEro Yepes aeMeHT &, ecin £1=1 B, & =2 B, & =3 B, ri=1 Owm,

r,=0,5 Om, r3=1/3 Om, R4=1 Om, Rs=1/3 Om.

3agaua 11. beckoHeYHO JUTMHHBIN MPOBOJHUK U30THYT TaK, KaK 3TO H300pakeHo Ha pucyHKe. OnpenenuTh
MarHuTHyI0 UMHAyKOuo B moins, co3gaBaemoro B Touke O TokoMm I = 80 A, TekymuMm Mo mpOBOIHUKY.
[Tpunsts r = R/2, roe R=1 m.

3agauya 12. Kpyrosoii BuTok paguycom R=15,0 cM pacrojiokeH OTHOCHTEIbHO OECKOHEYHO JJIMHHOTO
IIPOBOJIA TAK, YTO €ro IIOCKOCTh MapasuiesnbHa nposoay. [leprnenaukynsp, BOCCTaHOBIECHHBIN Ha IPOBOJ U3
LIEHTPa BUTKA, SIBJSIETCS HOPMaJIbIO K IUIOCKOCTH BUTKA. Cuia Toka B npoBoje |1=5A, cuiia Toka B BUTKE
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toku l,=1A. PaccrosiHue OT 1ieHTpa BUTKa 10 mpoBoaa =20 cm. OnpeaeanTe MarHUTHYIO UHAYKIIUIO B
LEHTPE BUTKA

3apava 13. Ha paccrossHuu a = 1 M OT IJIMHHOTO IIPSAMOTO IIPOBOJIAa ¢ TOKOM | = 1KA HaXOAUTCS KOJIBIO
paauycoM I = 1 cm. Kosb11o pacnoioxkeHo Tak, YTO MarHUTHBIN MOTOK, MPOHU3BIBAIONIUIN €r0, MaKCHMAJIEH.
Onpenenure, Kakou 3apsii IPOTEUET MO KOJIbIY IPU BBIKIOYEHUH TOKA B IpoBoie. CONMPOTUBIECHUE KOJIbLIA
R =10 Om.

3agaua 14. XKentblil cBeT HaTpHsi, KOTOPOMY COOTBETCTBYIOT IJIMHBI BOJH A1=589HM U A;=589,59HM,
najaeT Ha AU(PPaKIUOHHYIO pelieTKy, uMmerolyto 7500 mrpuxos/cM. Onpenenurb:

1. HaubGonpmmii mops10k MaKCUMyMa Uil STOTO CBETA;
2. VYrioByto nucnepcuo 1uppakiMOHHON peleTKy;
3. IlupuHy pemeTku, HeOOXOIUMYIO JUISl pa3pelleHns ATUX JIBYX JIMHUI.

3agaua 15.YT071 o MEKIY IIIOCKOCTAMI TIPOMYCKAHKS TIONSPH3aTOpa i aHaIn3aTopa paset 45°. Bo ckombko
pa3s yMEHBIINTCS HHTEHCHBHOCTh CBETA, BRIXOIIIETO U3 AHAIH3ATOPA, €CIIH YToN yBennduth 10 60°?

3anaua 16. Beinmyknas nuH3a pajguyca paBHOro 16 cM conpHkacaercsi co CTeKISTHHOM miacTuHoi. KoHTakT
JIMH3BI ¥ TUTACTUHBI neanbHbIi. JlnuHa BosiHbl cBeTa SO0HM. [1omyuuTh BeIpaXeHUs UIsl paliyCOB CBETJIBIX
Y TEMHBIX KOJIEI] M HalTH paJiyc MSATOTO CBETIOTO KOJbIIA.

IIpumepHbIi nepeyeHb MPAKTHYECKUX 3aIaHUI 1715 JK3aMeHa (3 cemecTp)

3agaya 1. MakcuMyM CHEKTpajibHOM MJIOTHOCTU SHEpreTHUecKoi cBeTuMocTH CoJTHIIa MPUXOIUTCS Ha
JnuHy BoJHBI 0,48MkM. Cuntast, uro CoHIEe U3TydaeT KaK YepHOE TeJl0, ONPEIEIIUTE:

1. Temmneparypy ero nmoBepXHOCTH;

2. MOMHOCTB, H3JIy4aeMyI0 €r0 TOBEPXHOCTHIO.
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3agaua 2. [Ipu HEKOTOpOH 3aJEePKUBAOIIEH PA3HOCTH MOTCHIHAIOB (POTOTOK C TMOBEPXHOCTH JIMTHS,
OCBCIIIAEMOTr0 AJICKTPOMArHUTHBIM HM3Jy4eHHEM C JUIMHON BOJIHBI Ag , MpeKpariaercsa. VI3MEHHB JUIHHY
BOJIHBI W3JydeHHUs B 1,5 pasza, YCTAaHOBWJIM, YTO JUIS HpeKpaiieHus (OTOTOKa HEOOXOIUMO YBEIUYUTH
3aJIep)KUBAOIIYI0 Pa3HOCTh MOTCHIMAIOB B 2 pa3a. Pabora BIXOJa IJIEKTPOHOB C MOBEPXHOCTH JIMTHUS
Ax=2.,39 3B. Breruncnure A

3anpava 3. Kakas yacTh Ha4aJIbHOTO KOJIMYECTBA aTOMOB PACMaIaeTCs 3a OJIMH 'O/l B paJHOAKTHBHOM
228 3
uzotore Th™" . Ilepuoxa nmonypacnaga T=7*10" ner.

3amaua 4. ®orou ¢ sHeprueii £=3,02M>3B B mosie TXKEIO0ro sapa MPEeBPaTUIICS B APy JACKTPOH-TIO3UTPOH.
[IpuHMMas, 4TO KUHETUYECKAs! SHEPTHS AIEKTPOHA U MMO3UTPOHA OJMHAKOBA, ONMPEIEIIUTE KUHETHYECKYIO
SHEPIrUI0 KaXKJI0M YaCTHULIBI.

o 2 o o
3anaua 5. OnpenenuTe CyTOUYHBINA Pacxoj] YUCTOTro ypaHa goU % aroMHoit AIIEKTPOCTAHIINEN MOIITHOCTHIO
2
300MBT, eciu ipu neneHuu  gU % 3a OJIMH aKT aeneHus Boiaensiercs 200M»aB sueprun.

+
3anaua 6. Beruncaute nocrosuuyto Punbepra, ecinu u3BecTHO, YTO A1 MOHOB He™ pa3HOCTb JJIMH BOJIH
MeX/1y TOJIOBHBIMU JTUHUSAMU cepuu banbmepa u Jlaiimana AA=133,71M.

3agaya 7a. HaiiTu pa3HOCTb HEPIUHU CBA3U on' u 1p1 B /Ipe sBM.




0) I[lopsaoxk mnpoBedeHHs] TPOMEKYTOUHOH AaTTECTAMHU, MOKA3ATeJM W KPUTEPUH
OlleHUBAHUSL:

[TpomexyTouHass arrectanus To AuciuiuinHe «Du3uka» BKIIOYACT TEOPETHUECKUE
BOIIPOCHI, TIO3BOJISIONINE OICHUTh YPOBCHb YCBOCHHS O0YYAIONIMMHUCS 3HAHUN, U IPAKTUICCKHE
3a/1aHusl, BBISBISIIOIINE CTENIEHb COOPMUPOBAHHOCTH YMEHUH U BIIAJICHUH, POBOIUTCS B (hopMe
sK3aMeHa (2, 3 cemecTp) .

JK3aMeH — YCTHBIN, KJIacCHYecKuid. B kakiom Ousere 2 TeopeTHdecKux Borpoca u 1 3a1aqa.
Jist monrydenus oneHKH «OTINIHOY» UITH «XO0pOII0Y» 00s3aTeIbHO MPABUIILHOE PEIICHUE 3a]a4H.

Kpurepun BbicTaB/IEHUS IK3AMEHAIIUOHHOM OLEHKM:

— Ha OILECHKY «OTJUYHO» — OOydJaronmuiics JOJDKEH II0Ka3aTh BBICOKUM YPOBEHB
c(OpMHUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMaTHYeCKoe M TIIyOOKOe 3HaHue
y4eOHOT0o Marepuaja, CBOOOJHO BBINOJIHATH MPAKTHUYECKUE 3a7aHus, CBOOOJHO OMNEPHUPOBATH
3HAHUSAMHU, YMEHUSMH, MPUMEHATh UX B CUTYAI[USX IMOBBIIICHHOW CIOXHOCTH; OOy4arouluiics
JIOJDKEH 001afaTh 3HAHUSMU HE TOJBKO Ha YPOBHE BOCIPOM3BEICHUS U OOBSICHEHUS
uH(pOpMallMK, HO ¥ UHTEJUIEKTyaJbHbIMA HAaBBIKAMU PEHICHUS MpOOJieM U 3a/1ay, HaXOXKJICHUs
VHHUKAJIBHBIX OTBETOB K MpoOIeMaM, OIICHKH U BRIHECEHUSI KPUTHUECKUX CYKJICHUN;

— Ha OIEHKY «Xopomio» — oOydJalomuics [TOKEH IoKa3aTh CpEeIHUN YpOBEHb
c(hOpMUPOBAHHOCTH KOMIIETCHIIMI: OCHOBHBIC 3HAHMS, YMEHHUS OCBOEHBI, HO JOITYCKAaIOTCS
HE3HAYUTENbHbIE OIIMOKH, HETOUHOCTH, 3aTPYAHECHHUS [IPH aHAJTUTUYECKUX OTEepalusiX, IEPeHoce
3HAHUW ¥ YMEHHUM HA HOBBIE, HECTAH/IAPTHBIC CUTYAIIUH,

— Ha OLICGHKY «yI0BJETBOPHUTEIbHO» — CTYJEHT JIOJDKEH MOKa3aTh MOPOTOBBI YpOBEHb
chOpMUPOBAHHOCTH KOMIETEHIIMH, TO €CThb OH JO/KEH UMETh 3HaHUS Ha YpPOBHE
BOCTIPOM3BEJICHUS U O0BACHEHUSI HHPOPMAINK, UHTEIJICKTyaJIbHble HABBIKU PEIICHUS MPOCTHIX
3a/1a4; B XOJIc KOHTPOJBHBIX MEPOIPHUSATHI JOMYCKAIOTCS OIIMOKH, MPOSIBISICTCS OTCYTCTBUE
OTJICIbHBIX 3HAHWM, YMEHUI, HABBIKOB, O0YUYaIOLIUCSA UCTIBITHIBACT 3HAUNTEIbHBIE 3aTPYAHECHUS
IIPU OTIEPUPOBAHUU 3HAHUSIMU M YMEHUSIMU TIPU UX TIEPEHOCE HAa HOBBIE CUTYaIIUH.

— Ha OLICHKY «HeYA0BJIETBOPUTEIbHO» — PE3yNIbTaT 00yYeHHs HE JOCTUTHYT, KOMIIETCHIINH HE
c(hopMUPOBaHbI, CTYACHT HE MOKET MOKA3aTh 3HAHUSI HA YPOBHE BOCITPOU3BEICHUS U OOBSICHEHUS
uH(pOpMallii, HE MOXKET MOKa3aTh MHTEIUIEKTya IbHble HABBIKU PEIICHHSI MPOCTHIX 3a]1a4.



