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ouHasi popma

OYHO-3a04YHasdA

3a04Hasi popma

dopma
Kype 1 1
CemecTp/TpuMecTp 1,2 2,3
Jlexknun 72 14
JlabopaTopHble 3aHATHS
IIpakTH4eckue (ceMHHapCKHE) 108 14
3aHATHA
KoncyabTanumu
Dopma(bl) MPOMEKYTOYHOM 3a4éT, 3a4éT,
aTTecTAllNN sx3amen — 0,3 sk3amen — 0,3
KonTpoab 9 9
HNubie popmbl padboThI
CamocrosiTesibHasi padoTa 62,7 218,7

TpynoeMKoCTb: 7/ 3a4ETHBIX €IUHUI]
KoaunuecTBo yacoB: 252 yacos
PazpaboTtunk(u) paboueii mporpamMmsi:

KaHauIaT (GU3UKO-MaTeMaTHIECKUX HayK, 1orieHT CumopoB A.B.




|. OPTAHU3AIIMOHHO-METOIMYECKUIA PA3JIEJI

Heap u3yyeHuss JMCHUILUIMHBI: JaTh CTYACHTAM IOCIEAOBATEIbHYIO CHUCTEMY
buznueckux 3HAHUN, HEOOXOAMMBIX JJIi CTAHOBJICHHS WX ECTECTBEHHOHAYYHOTO
oOpa3oBaHusi, (OPMUPOBAHUS B CO3HAHWU (DPU3MUECKON KAPTHUHBI OKPYKAIOLIETO MUPA;
MPAKTUYECKHE HABBIKW, HEOOXOAUMBIE ISl IPUMEHEHUS (PU3MYECKUX 3aKOHOB K PEIICHUIO
KOHKPETHBIX (PU3MYECKHX 3ajad; MPEICTaBICHHE O BO3MOXHOCTAX TNPUMEHEHUS
¢u3nYecKux METOIOB MCCIENOBaHUSA B MPOPECCUOHATBHON JESTeIbHOCTH WH)KEHEPOB-
TEXHOJIOTOB.

3agaun u3yyeHus JUCHUIINHBI:

0 dbopMHpoBaHWE TOHUMAHHUS 3HAYMMOCTH (U3HYECKOM COCTABIISIIONIEH B
€CTECTBEHHOHAYYHOM 00pa30BaHUU UHXKEHEPa-TEXHOJIOra;

0 dbopMupoBaHHE€ HABBIKOB U YMEHUH MO palMOHAJILHON OpraHu3aluu
YMCTBEHHOM  JESATEIbHOCTH, BOCHPUITUS U  KOHCIEKTUPOBAHUS TEOPETHUYECKOIO
Marepualia Mpy U3y4eHUH OCHOB (PU3UKH;

0 pa3BUTHE JIOTUUYECKOTO MBINUICHUS U OBJAJEHUE METOJaMU PEIICHUs 3aj1ad
Pa3JIMUHBIX Pa3/IesIOB (PU3UKU MyTEM MOCTPOEHUSI MAaTEMaTHYECKUX Mojiesield (PU3UIECKUX
MPOLIECCOB U 0(POPMIICHUE PE3YIHTATOB UCCIEIOBAHUS;

0 dbopMupoBaHHE  HABBIKOB  MCCJEAOBATEIbCKOM  paOOThI W aHalu3a
MOJIYYEHHBIX PE3YyJbTAaTOB, MOJEIUPOBAHUS (DPUINYECKUX MPOIECCOB MPU PEIICHUU
KOHKPETHBIX (PU3NYECKUX 3a]1ay;

0 dbopMHpOBaHHE HABBIKOB CAMOCTOSITEIbHOTO NMPUOOPETEHUS W MPUMEHEHUS
MTOJTYyYEHHBIX 3HAHUM.

Mecro aucuumiauabl B crpykrype OIIOII: peanusyercs B pamkax 0a30Boit
(obs3aTenbHOM) yacTu 010ka b1. Jlucuuninuuel (MOgyn).

Ilnanupyembie pe3yJbTaThl 00YUECHUS MO TUCIHHUIINHE:

Kon IInanupyemsie pe3yJbTaTbl 00y4eHUS
KOMIETeHIH I/IH}II/IK&TOPB] JOCTHKCHUSA KOMIIETCHIIUN 110 AMCHUILINHE

OIIK-1 3HaTh: 3Haer:

Crioco6en -OCHOBHBIE 3aKOHBl MaTEMATHUYECKUX, | -OMPEICICHUS OCHOBHBIX
pelaTh €CTECTBEHHOHAYYHBIX u (U3UIECKUX MTOHSATHUH,
THUIIOBEIE obmernpodecCuOHANBHBIX JTUCIUTIIIUH C (bopMyITUPOBKHU 3aKOHOB u
3a7a4u MIPUMEHEHUEM uHGOPMAIMOHHO- (byHIaMeHTaIbHBIX MIPUHITUTIOB

npodeccHoHa KOMMYHHKAITUOHHBIX TEXHOJIOTHIA €CTeCTBO3HAHMS; MMOHUMATh
bHOM MOJIETIbHBIA XapakTep (PU3NYECKOTO
IESTEIIbHOCTHU 3HaHUA n 3HaThb T'paHUIIbI

Ha OCHOBE MPUMEHUMOCTH buznuecKux
3HAHUU TeOopHit

OCHOBHBIX YMeTh.: YMeer:
3aKOHOB -pemaThb THTIOBBIC 3a/1a4n| -ONMHUCHIBATh (DPU3UYECKHE SIBICHUS H

MaTEeMaTUYEeCK npoecCHOHANBPHOM JIEATENHbHOCTH Ha| TPOIECChl W WX  B3aUMOCBS3U;

X, OCHOBE 3HAaHMA OCHOBHBIX 3aKOHOB  HCIIOJIb30BaTh (DU3UYECKUE METOJIbI

€CTEeCTBEHHOHA MaTeMaTHYECKUX, €CTECTBEHHOHAYYHBIX| OIMHCAHUS CUTYallUd IS pEIICHUS
1 o0menpohecCHOHAIbHBIX NUCHHMIUIMH — TPAKTUYECKUX 33]1a4
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YYHBIX U C TpuUMEHEeHHeM  WHGPOPMAIMOHHOA
obmernpodecc KOMMYHHUKAITMOHHBIX TEXHOJIOTUI
HOHAIBHBIX Baagern. Baaneer:
JTUCIUILINH C -HaBBIKAMH 110 PCIICHUI0 THUIIOBBIX | -CIIOCOOAMHM 00BsICHEHUS u
MPUMECHCHHEM 3a1a4 npodeccrnoHabHON HUHTEPIIPETAIINH pe3yNIbTaToB
nH(pOpMaLIOH JESATCIIBHOCTH Ha OCHOBE 3HAHUU HAOMIOJIGHU U DKCHEPUMEHTOB,
HO- OCHOBHBIX 33aKOHOB MaTE€MaTHYECKHX, MOHUMAaHUS (U3NYECKUX TEKCTOB;
KOMMYHHKAIU €CTECTBEHHOHAYYHBIX u BOCTIPUATHUSA, nepepaboTKu u
OHHBIX o0menpodeCCHOHANBHBIX TUCIHUTIINH C MPEIbSBICHUS yaeOHOM
TEXHOJIOTUI IPUMECHEHHUEM UH(POPMAITMOHHO- uH(pOpMalUU B pa3IMYHBIX hopMax
KOMMYHUKAITUOHHBIX TEXHOJIOTUHI (cmoBecHOMH, 00pa3Hoii,
CHMBOJITYECKOIN)

Il. COAEP’KAHUE U OB BbEM JUCHUIIJIMHBI

€ YKa3aHHeM KOJUYeCTBA YAaCOB, BblIeJIEHHBIX HA KOHTAKTHYIO pa0oTy 00y4arommxcs
¢ mpenoaasartesieM (10 BUIaM Y4eOHBIX 3aHATHIA) M HA CAMOCTOATEIBLHYI0 PadoTy

Ounas popma 00yuennst

HaumeHnoBaHue pa3jiejioB U TeM

Bceero

AyauTOpHBIE 3aHATHS

JIK

Cam. paé.
JIb m3

Pa3zgen 1. Mexanuka
TBEPABIX TeJ U
CILIOIIHBIX Cpef

80

18

48 14

Tema 1. KunemaTtuka u
JMHAMUKA MaTEepUaIbHON
TOYKH ¥ TBEPIOTO Tea.
3aKOHbBI COXPAaHEHUS.

27

16 5

Tema 2. DneMeHTEI
MEXAaHUKHU CIUIONIHBIX

Cpea _

27

16 5

Tema 3. Konebanus u
BOJIHBI

26

16 4

Paznen 2. MKT raza.
PaBHoBecHasi u
HepaBHOBecCHAasi
TEPMOAMHAMMKA

64

18

24 22

Tema 1. MonekynspHo-
KMHETUYECKUN METOI.

SIBnenus nepeHoca.
PeanbHrble ra3eul.

3aKOHBI nacaJIbHbIX I'a30B.

32

12 11

Tema 2. CratucTHmdeckas
¢uzuka u
TEPMOJIMHAMUKA.
CraTtucTHYeCcKue
pacrnpeeneHus.
OCHOBHBIC 3aKOHBI B
TIPUHITATIBI

32

12 11




‘ TCPMOAMHAMHUKH.

dopma OTYETHOCTH - 3a4ET

Hmozo 3a 1 cemecmp

144

36

72

36

Pa3zpnen 3
DJIeKTPUYECTBO U
MarHeTu3m

30

12

12

Tema 1. DnekTpocTaTuka.
[TocrossHHBIM
ANEKTPUYECKUIN TOK

10

Tema 2. MarautHoe moJie.
MarsuTtHoe 10Jie B
BEILECTBE

10

Tewma 3. SIBnenue
3J€KTPOMAarHUTHOM
MHIyKUHH. Y PaBHEHUS
Makcseiuia.
DNeKTpOMarHuTHHIC
KoJ1e0aHusl U BOJHBIL.

10

Paznea 4. Ontuka

22

oo

e}

(op]

Tewma 1. [lonsiTue o
JIy4eBOU
(reoMeTpPUYECKO ) ONITHKE

12

10

Tema 2. CBoiicTBa
CBETOBBIX BOJIH.
HHuTtepdepenmus,
nudpakius.
DNeKTpOMarHUTHBIC
BOJIHEI B BEIIIECTBE,
JTUCTICPCHS, TIOJIAPU3ALIHS
CBeETa.

10

Pa3zgen 5. KBantoBasi
(Ppusuka

24

11

Tewma 1. TennoBoe
n3nydeHue. OOTOHBI.
dotordpdext. Dpdext
Komnrona

12

12.

Tewma 2.
DKcrnepuMeHTaIbHOE
000CHOBaHNE OCHOBHBIX
WJIel KBAaHTOBOM TEOPHH.
KopnyckynspHo-
BOJIHOBOM JTyaJIu3M.
Ypasuenue lllpenunrepa

12

Pa3zgen 6. ®usuka aroma
U sijipa

22,7

6,7

13

Tema 1. ATom u Mosiekyna
BOJIOPO/Ia B KBAHTOBOM
Teopuu. CIOHTaHHOE

U CTUMYJIMPOBAHHOE
u3iydeHue. Jlasepsl.
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DI1eMEHTHI KBAHTOBOU
CTATUCTUKU

14

Tema 2. AToMHOE SAPO U
JJIEMEHTaPHbIE YaCTHUIIBI

12,7

4,7

Popm

d OTYCTHOCTH - OK3aMCH

0,3

KonTposb

9

Hroro 3a 2 cemectp

108

36

36

26,7

HNTOI'O:

252

72

90

80,7

OuHo-3204Has1 popma 00yueHHs

Ne
n/n

HaumeHnoBaHue pa3jesioB H TeM

Bceero

AyauTOpHBIE 3aHATHS

JK

Jb

3

Cam. pad.

Pa3zgen 1. Mexanuka
TBePAbIX TeJ U
CILUIONIHBIX Cpej

66

2

4

60

Tema 1. Kunematuka u
JTUHAMHKa MaTepHAIbHON
TOYKHU U TBEPAOTO Tea.
3aKOHbI COXpAHEHUSI.

23

20

Tema 2. DneMeHTEI
MEXAHUKHU CILIOIIHBIX

cpea _

22

20

Tema 3. Konebauus u
BOJIHBI

21

20

Pasznen 2. MKT rasa.
PaBHoBecHasi u
HepaBHOBeCHasi
TEPMOJIMHAMMKA

42

40

Tema 1. MonekynspHo-
KHHETUYECKUH METO].

3aKOHEBI HNaCaJIbHBIX I'a30B.

SIBrieHus nepeHoca.
PeasibHbIE rasel.

21

20

Tema 2. CraTucTHueckas
¢u3uka u
TepMOJAMHAMUKA.
CTaTHCTHYECKHUE
pacrnpeneneHus.
OCHOBHBIE 3aKOHBI 1
TIPUHIIMIIBI
TEPMOIMHAMHUKH.

21

20

Hmozo 3a 1 cemecmp

108

100

Pa3znen 3
JIEKTPUYECTBO U
MAarHeTu3sm

40

36

Tema 1. DnexkrpocraTuka.
[TocTrosauHBII
IEKTPUYECKUI TOK

14

12

Tema 2. MarautHoe moiJe.

13

12




MarauTtHoe 1oJie B
BEIIIECTBE

10

Tewma 3. SIBnenue
3J€KTPOMAarHUTHOM
MHIYyKUHH. Y PaBHEHUS
Makcgemia.
DNeKTpOMarHuTHHIC
KoJ1e0aHusi U BOJHBIL.

13

12

11

Paszgen 4. OnTuka

32

28

12

Tewma 1. [lonsiTue o
JIy4eBOM
(TeOMETPUYECKOI ) ONTHKE

16

14

13

Tewma 2. CoiicTBa
CBETOBBIX BOJIH.
WuTepdepennus,
nudpakius.
DNeKTpOMarHuTHHIC
BOJIHBI B BEILIECTBE,
TUCTICPCUS, TIOJISPU3ALIHS
CBeTa.

16

14

dopma OTYETHOCTH - 3a4ET

Hmozo 3a 2 cemecmp

72

64

14

Pasznen 5. KpanroBas
¢du3uka

15

Tema 1. TemtoBoe
usnyudenue. GoToHBI.
doroaddexr. Dpdexr
Komnrona

22

20

16.

Tema 2.
DKCIEePUMEHTAIBHOE
000CHOBAHHE OCHOBHBIX
WJIe KBAaHTOBOM TEOPHH.
KopnyckynsipHo-
BOJIHOBOU JTyasu3M.
YpasHenue [llpenunrepa

17

15

17

Pa3zgen 6. ®usnka aroma
" gapa

23,7

18

Tema 1. ATom u Mosekya
BOJIOPO/Ia B KBAHTOBOM
teopun. CrIOoHTaHHOE

U CTUMYJIMPOBAHHOE
u3iry4eHue. Jlasepsl.
DJIeMEHTHI KBAaHTOBOU
CTaTUCTUKH

17

15

19

Tewma 2. ATtomHOE SApO U
JIEMEHTAPHbIE YaCTHUIIBI

6,7

47

Popm

d OTYCTHOCTH - OK3aMCH

0,3

KoHTtpousb

HTtoro 3a 3 cemecTp

62,7

54,7

UTOTI'O:

252

12

12

250,7




3aouHas popma o0ydyeHHs He peaiu3yercs

I1l. OHEHOYHbIE MATEPHAJIbI V151 IPOBEJAEHUA TEKYIIEWA 1
HPOMEXYTOYHOU ATTECTAIIUU OBYYAIOIIIUXCA ITO AUCHUIIJIMHE

Tekymas arrecranus OpoBOAUTCS B (opMe KOHTpOJIbHOW paboThl, pedepara,
TBOPYECKOTO 3aJ]aHus, Keiica u Jp.

TumoBo BApHAHT KOHTPOJLHOM PadoThI

KounrpouabHas padora Ne 1

Bapuanr A.

1. MasTHuk Maccoit m OTKJIOHEH Ha yToJI O OT MOJIOKEHHS paBHOBeCHs. UeMy paBHA KHHETHYECKas
SHEPrus B HU3IICH ToUke TpackTopuu? Uemy paBHa cuiia HaTshKeHUs HUTH T aiuuHoi | B aToi
Touke?

2. Touka coBepiiaeT rapmMmoHnueckre konedanusi. Hanbomnpiee cMelieHne Xmax TOYKU paBHO 10 cMm,

HauOosbIIas CKopocth X, =20 cM/c. Haiitu yrioByro 4acToTy @ KojieOaHuii 1 MaKCHMAIbHOE

YCKOpEHHE Xy, TOUKH.

3. Ilo kacarenpHOM K NIKMBY MaxoBHKa B BUJe qucka quamerpoM D=75 cm u maccoii M =40 kr
npunoxena cuia F=1 kH. Onpenenuts yriioBoe yckopeHue £ W 4acTOTY BpallleHHs N MaxOBUKa
yepes Bpems t=10 ¢ nocne Havana qeicTBUS CUIIbL, €CiIM paauyc I mkuBa paseH 12 cM. Cuioit
TpeHus nNpeHeOpeyb.

4. bamnnon oo6bemom V=12 1 conepxut yriekucisiii ra3. Jlapnenue P=1 Mlla, remneparypa T=300
K. Onpenenuts mMaccy rasa.

5. 1 xmonb ra3za, Haxonguuiics npu temneparype T1=300 K, oxnaxmaercs H30X0pUUEeCKH,
BCJIEJICTBHE YETrO €ro JIaBJICHNEe YMEHbIIAeTcs B 2 pa3a. 3aTeM ra3z u300apuyecky pacuimpsercs
TaK, YTO B KOHEUHOM COCTOSIHMM €TI0 TeMIIepaTypa paBHa NepBoHavyaibHON. M300pa3uTh mporecc
Ha nuarpamme P,V. Haiiti npupamenue sHTporuu AS, pupaiieHie BHyTpeHHel sueprun AU,
COBEpPILLIEHHYIO T'a30M paboTy A.

Bapmuanr b.

1. T'py3uk, NpuBsI3aHHN K HATH JUTHHOM |=1 M, OMHCBIBAET OKPYKHOCTH B TOPH30HTATBHON
wiockoctu. Omnpenenuts nepuoa T obpallieHus, eciiv HUTh OTKJIOHEHa Ha yroi ¢=60° ot
BEPTHUKAIH.

2. Ilyns maccoit m=10 r netut co ckopoctbio V=800 m/c, Bpaiiasich BOKpYT IPOAOIBHOM OCH ¢
gactotoit N=3000 c*. [TpuAMMast mMyITro 3a MUIMHAPHK JUaMeTpoM 0=8 MM, OTIpeenTh MOTHYIO
KMHETUYECKYIO 3Hepruto T myinn.

3. Ha koHIIax TOHKOTO CTepHs JTHHOH |=30 cM yKperuieHbl OJJMHAKOBBIC TPY3HKH 110 OJJHOMY Ha
Kax10M KoHIe. CTepikeHb ¢ TPY3HKaMH KOJIEOJIETCsI OKOJIO TOPU30HTAILHON OCH, MPOXOAIIEH
4yepes TOUKY, yaaneHHyro Ha d=10 cM OT 0HOTO U3 KOHIOB cTepKHs. ONpeaeTuTh NPUBEICHHYO
nuny L v nepuon T konebanuit Takoro pu3ndeckoro MasiTHUKa. Maccoil ctepHs npeHeopeyb.

4. Asor, 3anuMasmuii 06bem V1=10 11 npu naBnenun P1=2-10° I1a, H30TepMUYECKH PACIIMPHIICS 10
obwema V2=28 5. Onpeenuth paboTy pacIIupeHus rasa.
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5. 2 xr kucnopoza npu aasneanu 100 xITa 3arumaror 06beM 1,5 M2, B pe3yiprate paciupeHns
o0beM rasza yBenuuuics B 2,5 pa3sa, a AaBieHHe YMEHbIIMIOCH B 3 pa3a. Haiitu npuparienue
BHyTpeHHel sHepruu AU u saTpornuu AS rasza.

KonTpoabnas padora Ne 2
Bapuanrt A

1. YeTsipe 3apsna pacloioKeHbl B BEpIIMHAX KBajapaTa co cTopoHoit 107m. Kakyio Bemuuuny u
HanpapjIeHHE UMEET BEKTOp HAIPSKEHHOCTH B LIEHTPE KBAJPATa, eCid 3apsbl OJMHAKOBLI U paBHbI 107
Kn?

2. JIBe rpynmnel U3 Tpex MOCJIEI0BATEIbHO COEAMHEHHBIX 3JIEMEHTOB BKIIIOUEHBI napasuienbHo. DC
KaXJIoro ayeMeHTa paBHa 1,2 B, BHyTrpeHnHee compotuiieHue paBHo 0,2 Owm. Ilomydyennas Oatapes
3aMKHYTa Ha BHeEIIHee conportusienue 1,5 OM. Hailtu cuiny Toka BO BHELIHEH Liemu.

3. B ogHOpo/IHOE MarHMTHOE MOJI€ HANPSKEHHOCTHIO H=10°A/M niomeriena KBaJipaTHasl paMKa co
cTOpoHOM a=10 cM. MJIOCKOCTh paMKHU COCTABJIIET C HANPABIEHUEM MArHUTHOro nojs yrona a=60. Haiitu
MarHUTHBII NOTOK, IPOHU3BIBAIOILIUNA PAMKY.

4, Onpenenuts yriaoBOoe IMOJOKEHHE MHUHHMYMOB, KOTOpPbIE HAXOIATCS IO 00 CTOPOHBI OT
LEHTPATBFHOTO MakcumyMa, npu audpakiun Ppaynrodepa ot menu mupuHod 10 MKM, ecnu yroua
nageHus ceera 300u aiurHa cBeToBOH BOMHEL 0,5 MKM.

5. Hackonbko M3MeHWIaCh KMHETHUYECKash SHEPrusl 3JEKTPOHA B aTOME BOJOPO-Aa MPHU HU3IYyUYEHUU
aToMoM (poTOHA C ATTMHOM BOJIHBI 486 HM?

Bapuant b

1. [Teummaka maccoit 10-5t, Hecymast Ha cebe 3apsim 10-8Kun, Biierena B 3JeKTpUuYecKoe TMoJie B
HanpaBjlIeHUU CUJIOBbIX JUHMH. Ilocne mpoxoxiaeHust pazHocTd noreHuuanoB 150 B mbummHka mmena
ckopocth 20 M/c. KakoBa Obl1a CKOPOCTh MBUIMHKY JI0 TOTO, KaK OHA BJIeTesa B moje?

2. Ilo amomuaneBoMy npoBoay cedeHueM 0,2 cm2teuer Tok cuion 0,02 A. Omnpenenuts cuiy,
JEHCTBYIONLYI0 Ha OTAENbHbIE CBOOOJHBIE AJIEKTPOHBI CO CTOPOHBI JIEKTPUUECKOIO MOJs. Y AeIbHOE
COIIPOTHBIIEHUE ATIOMHHUSA p=26 HOM/M.

3. Butok mmomansio 25 cM? ycTaHOBHIICA B OXHOPOJHOM MATHUTHOM MOJIE HATIPSHKEHHOCTHIO 3000
A/m. Tlo Butky Teuet Tok cuinoit 10 A. Kakyto paboTy HY>KHO COBEPIIUTH, YTOOBI MOBEPHYTh BUTOK Ha 90
OKOJIO OCH, COBITAJIAOIIEH C OJTHUM U3 JUAMETPOB?

4, Ha mens mmpunoit a=0,1 MM magaer MOHOXPOMATHYECKHI CBET C JJIMHON BOJHBI =0,5 MKM.
JudpakiuronHas KapThUHa HaOIIOJAeTCs Ha DJKpaHe, PacHoJIOKEHHOM IMapajuiesibHO Imenu. Haitu
paccrosiHue AOT LIeNu A0 IKpaHa, eClId HIMPHHA [IEHTPAIbHOI0 AUPPAKIIMOHHOTO MakcuMyMa b=1 cm.

S. Me3oH pacnazaercss B COCTOSIHMM IIOKOSI Ha JBa Yy-KBaHTa. [IpMHSAB Maccy IOKOsl 3TOro NnuoHa
paBHOI1 264,1 me(me—macca MOKOosI 3JIEKTPOHA), HAUTH IHEPTHI0 KAXK10T0 U3 BO3HUKIINX Y-KBAHTOB.

IIpumepHas Tematuka pedeparon

N3MepeHne 2eKTpUUECKUX U HEANEKTPUUECKUX BETUYMH.
Hcnonp30BaHne 2IEKTPOIHEPTUU B TPAHCIIOPTE.

JlazepHbI€ TEXHOJIOTUU U UX UCIIOJIb30BaHUE.

Mopenu atoma. OneiT Pezepdopa.

MoiHus - Ta30BbIN pa3psl B IPUPOAHBIX YCIOBUSAX.

[IepeMeHHBIN ANEKTPUUECKUI TOK U €r0 IPUMEHEHUE B MEIULIHE.

ouhkwnE
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7. Tlonsitue o ronorpaduun. I'onorpaduueckue yCTaHOBKH.

8. IlpuHIUITBI KBAHTOBOW MEXaHUKH.

9. IIpousBoaCTBO, Epeaava U UCIIOIB30BAHUE IICKTPOIHEPTUH.

10.PeanbHble ra3bl, )KUIKOCTH U TBEPJbIC TEJa: CPABHUTEIbHAS XapaKTEPUCTHKA
CBONCTB.

11.Camoopranu3anus B Ipupo/jie U 0OIIECTBE.

12.Cger u BemiecTBo.

13.Cunsl unepuun. Cuna Kopuonuca.

14.CoBpeMeHHbIE TPOOIEMBbI (PUZHKHU.

15.CTtpoenHue aToma ¥ aTOMHOTO sIJIpa.

16.Teopus 1 SKCIEPUMEHT B (PU3BHKE.

17.TennoBunenue, kKak 00JaCTh IPUMEHEHHS 3aKOHOB TEIIJIOBOTO M3TyUYEHUSI.

18.®usnueckue cBorcTBa aTMOCHEPHI.

19.3nexTpuyueckuii TOK B pa3IUYHBIX CPEax.

20.9¢ddext Xomma. MarueToconpoTHUBICHHE.

21.Bunsl n3nydenuit. ICTOYHHMKH CcBeTA.

22.BonHbl B ynipyroii cpene. BomHoBoe ypaBHeHue.

23.JlnHaMU4YeCcKre 3aKOHBI 1 MEXaHUYECKUN TETEPMUHHU3M.

24. ludpakuus B HaIeH Ku3HU (B OBITY).

25.CTpyKTypa €CTeCTBEHHOHAYYHOTO TIO3HAHMS.

26.CoBpeMeHHbIE TPECTABICHUS O IPOCTPAHCTBE U BPEMEHH.

27.XapaKkTepucTuKa OCHOBHBIX (DU3NYECKUX B3aUMO/ICHCTBUIA.

28.KonebaTenbHOE JBUKEHUE U €T0 XapaKTEPUCTUKHU.

29.Unepuus u ee mpuMEHEHUE.

30.0kcnepuMeHTaIbHOE MOATBEPKICHUE OCHOB TEPMOJIUHAMUKH.

31.DneKTpOMarHuTHHIE BOJIHBI B IPUPOJIE U TEXHUKE.

32.DHTpomnus 1 ee u3MEHeHne BO BceneHHo.

33.0nTuveckre HHTEpPEpEeHIINOHHBIE TPUOOPHI.

34.CtpoeHune 1 CBOMCTBA KUAKOCTEH.

35.0cHOBHBIE 3aKOHBI 3JIEKTPOIUHAMHKH.

36.KopnyckynsipHO-BOTHOBOM Ayain3M BEIIECTBA.

37.KopnycKyasipHO-BOTHOBOM JAyain3M CBETA.

38.KBaHTOBBIE CBOMCTBA MOJIEKYJI M aTOMOB.

39.0cHOBHBIE 3aKOHBI KBAHTOBOM ONITHKHU.

40.CuHepreTrka — TEOpHs CaMOOPTaHU3AIUH.

41.Dunocodckue MOHATUS: IPUINHA U CIICACTBUE. JleTepMUHH3M.

42.HayuyHoe mO3HaHUE U €70 OCOOCHHOCTH.

43.]luanekTuka mporecca mo3HaHU.

44, ®uznyeckue 3aKOHbI B CIIOPTE.

ITpomexyTouHass aTtectanus OOydaroIMXCsl OCYILIECTBIsIETca B (opme 3auerta,
HK3aMEHA C UCTIOJIb30BAHUEM CIEAYIOIMX OLEHOYHBIX MATEPUAJIOB: .



Bonpocel k 3xk3amMeHy
(2 cemecTp, 0ouHAas1, 0YHO-3204HAs, 0UHAS (opMa 00yUeHHUs1)

1. OcHOBHbIE MOHATHS KHHEMATUKU: IBMKEHHE, TPACKTOPHSI, IIyTh U TIEPEMEIlICHUE,

CKOPOCTb U YCKOPEHHE, CUCTEMA OTCUETA, 3aKOH JIBHIKECHHUS.

[IpocTeie BUIBI IBUKECHUS U UX YPABHEHUS.

[ToHsiTME BEKTOpA U OCHOBHBIE Ollepaluu ¢ BeKTopaMu. «rpa ciosy.

Y ckopenue npu HepaBHOMEPHOM KPHBOJIMHEWHOM JABUKEHUU.

CBsI3b TMHEWHBIX U YTJIOBBIX BEJIMYMH MPU ABUKCHUU MO OKPY>KHOCTH.

Nuepunanbabie cucteMbl orcuera. [lepBreiii 3akoH HpIOTOHA Kak 3aKOH MHEPLIUU.

[Tonsitue maccel Tena. Cuna kak ¢puznyeckas BeauunHa. CHibl B IPUPOJIE.

dopMyHpoBKa BTOPOTo 3akoHa HbI0TOHA U c1TOCOOBI €ro MPUMEHEHHUS.

. OyHpamMeHTalIbHbIE (PU3UYECKUE B3aMOICHCTBHS.

10 Ha30BUTE OCHOBHBIE OTIMYHS MEXKTy CHIION TSKECTH M BECOM TEJIA.

11.ITpunuun oTHOcUTEnbHOCTHU [ amuies.

12 . ImmybC TeNla U UMITYJIbC CUJTBI.

13.3aKk0oH coxpaHEHHUs UMITYJIbCA U YCIOBHS €0 IPUMEHUMOCTH.

14.PaboTa u sHeprus. MexaHnyeckasi SHepIrusi U €€ BUJbI.

15.KoHcepBaTuBHbBIE CUIIBI U UX CBOMCTBA. [IpuBeauTe npuMepsl.

16.PaboTa cwmtel o nepemenieHuto Tena. Koraa padoTa paBHa Hyr0?

17.TeopeMa 0 CBSI3M KHHETUYECKOIN SHEPTUU U paOOTHI.

18.3aKk0oH coxpaHeHus YHEPTUH. 3aKOH COXPAaHEHHsI IOJTHON MeX. YHEPTHH.

19.Cunst unepuun. [Ipumepsr.

20.YcnoBusi paBHOBECHS TEll.

21.MOMEHT UHEepLUHU TeJla OTHOCUTEIBLHO OCH BPALCHHUS.

22.OCHOBHOE ypaBHEHHUE TMHAMUKHU BPAIIaTeIbHOTO ABMKECHHUS.

23.KonebatenbHoe nBukenue. Buabl konebanuii. MasTHUKH.

24. TerioBo€ JBMKEHHE U TeMIepaTypa. MeToabl U3MEpEeHUs TEMIIEPATYPhI.

25.[TapaMeTpbl COCTOSIHHS HICAILHOTO Ta3a. Y paBHEHUE COCTOSHUSA.

26.3akoH JlambToHA.

27.N3omporiecchl U uX rpaduKH.

28.SIBneHus nepenHoca.

29.OyHKIHS pactpeIesieHrs MOJIEKYJI 10 CKOpOCTsIM MakcBera.

30.Ucnapenue u kuneHue KuakocTu. ['a3 u map.

31.TeroTa ¥ BHYTPEHHSS YHEPTHS Kak (PU3HUECKUe BETUIHUHBI.

32.Y aenbHas TEIIOEMKOCTh BellecTBa. TeroTa IuiaBieHus 1 TerioTa
mapooOpa3oBaHUsI.

33.PaBHOBeCHBIE 1 OOpAaTUMBIE TTPOIIECCHI.

34.Hauana TepMOIuHAMUKH.

35.KII/I rerutoBoro apurarens. [lukim KapHo.

36. Ilonstue sutponuu. IlpruMepsl mpoEeCCOB ¢ M3BMEHEHUEM YHTPOIIHH.

CoNoOkWN

37. DNEeKTpUYECKUN 3aps]l U €ro CBoMcTBa. DnekTpusanus Tes. CrocoOb
AIEKTPU3ALNU. DIIEMEHTAPHBIN 3apsii U €r0 HOCUTEIH.
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38. B3aumogeiicTBue 3apsikeHHbIX Ted. [loHsTHE ToueuHoro 3apsiaa. 3akoH
Kyiona.
39. DnekTpudecKkoe mojie. IIEKTPOCTaTUIECKOe Tmosie. Teopun qanbHOCHCTBHS |
onmuskoaencTBus. [loTeHIIMANBHBIN XapaKTep IEKTPOCTATUIECKOTO MOJIS.
XapakTEepUCTUKHU B3aUMOZEHCTBUS TIOJISI U 3apsia.
40. XapaKTepuUCTHKH dIEKTPUUECKOro mosisi. CBA3b MEXKy HAMPSHKEHHOCTHIO U
noteHuuaioM. CUIOBBIC IMHUK. DKBUIIOTEHIIUAJIbHBIE MOBEPXHOCTU. OTHOPOIHOE
AIEKTPUUECKOE T0JIe, TPUMED.
41. DneKTpuyecKoe HanpsHKeHUE. DIEKTPOABIKYIIAst cuiia. [IpuHIun cynepno3uiuuu u
00J1aCTh €ro MPUMEHUMOCTH.
42. CBoOoaHbIC U CBA3aHHBIC 3apsiabl. [IpoBogHUKN U qudniekTpuku. [IpoBogHUK B
AIEKTPOCTATUYECKOM TI0JIE.
43. DIEeKTPOEMKOCTh YEIMHEHHOTO MPOBOoIHUKA. KOHIeHCATOPBHI.
44, DHeprus B3aMMOJEHUCTBUS SJIEKTPUUYECKUX 3apAT0B. DHEPIUs SJIEKTPUUECKOTO TOJIS.
Hocurenp anekTprudeckoi JHEPTUH.
45. DIIEKTPUYECKHUI TOK, YCIIOBUS €T0 CYLIECTBOBAHUS, €I0 BUIBI U XapaKTEPUCTUKH.
CBs13b MEK/y INIOTHOCTBIO M CUJIOM TOKA.
46. ConpoTHBIICHNE U TIPOBOIMMOCTH MPOBOTHUKA.
47. Croponnue cuibl. DJ{C UCTOUHUKA.
48.3axonbsl OMma, 3akoH J[xoyins-Jlenna. [Ipasmra Kupxroda.
49. DaexTponuTHYeCKas AUCCOLUALMS. DIEKTPOIUTHL. DIeKTponn3. 3akoHbl Dapajes s
AIEKTPOIIU3A.
50. DnexkTpuyeckuil TOK B razax. Buabl pa3psi0oB U UX XapakTepUCTHKA.
51. IcTOYHMKM MarHUTHOTO 1oJisi. MarHuTHOE B3aMMOJEICTBIE TOKOB. 3aKOH AMmriepa.
52. Cuna Amnepa u cuna Jlopenua. JIBuxeHue 3apsykeHHON 4aCTUIBl B MArHUTHOM U
ANEeKTpUIeckoM moisix. D dext Xomia.
53. Mexanundeckasi paboTa B MarHUTHOM ToJie. IHIyKTUBHOCTH U B3aMHas
WHAYKTUBHOCTb.
54. MargauTHoe 110JI€ B BEIIECTBE.
55. SBnenue snexkrpomaruuTHON MHAYKIMKU. OnbiTel Dapanes. [Ipasuno Jlenna.
Bpaienue paMku B MarHuTHOM MOJIE.
56. DnexkrpomarauTHble Konebanus. KomebaTenpHbll KOHTYp. @opmyina TomMcoHa.
57. DNeKTpOMarHUTHHIE BOJIHBI, X OCHOBHBIE CBOMCTBA U XapaKTEPUCTHKHU.
58. OcHOBHBIE 3aKOHBI T€OMETPUUECKON ONTUKUA. AOCOIIOTHBIA U OTHOCUTEIHHBIN
IIOKa3aTellb NpeaoMiieHus cpeabl. CKOpOCTh paclpOCTPAHEHHSI CBETA.
59. Tonkue nmun3bl. opMysa TOHKOM TUH3HIL. [locTpoeHne n300paxeHus B TMH3AX.
60. CeT kak aieKTpoMaruuTHas BojHa. MIHTepdepennus u qudpakivs cBeTa.
61. I[TonmepeunocTh cBeTOBBIX BOJH. [loysipu3anus cBera.
62. Iucniepcus ceta. Iloromenue u paccessHue CBeTa.
63. KBanroBas npupoja ceera. @opmyina [lnanka. ®otoaddexr. Dpdexkr Komnrona.
64. OcHoBHBIE (POTOMETPUUECKUE BEIUUUHBI (FHEPIeTUUECKUI TOTOK, CHJIa CBETA,
CBETUMOCTbD U SIPKOCTh, OCBEILIEHHOCTH). [[oHsATHE TenecHoro yria.
65. 3akonsl TerioBoro usnydenus ten (Kupxroga, Credpana-bonbumana u Buna)
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66. 3aKOHOMEPHOCTH aTOMHBIX CIIEKTpOB. Mojenb atoma Tomcona. OnbiTel Pezepdopaa
M0 PACCESTHUIO O.-YACTHII.

67. [loctynatsl bopa, anemenTapHas 60poBcKasi TEOpHs BOJOPOIOTOJOOHBIX aTOMOB.
68. 'unotesa ne bpoiinsa. KopmyckynspHo-BOTHOBOM ayanu3M dacTull. [Ipuammm
HeorpeeneHHOCTH (cooTHoleHue [ elizenoepra).

69. CocTaB u XapakTepUCTUKHA aTOMHOTO SIJpa, Macca U SHEprus CBs3u sapa. Mozenu
aTOMHOTO $1/Ipa, S/IEPHBIC CHIIBI.

IV. IEPEYEHD JIUTEPATYPBI, HEOBXOJIUMOI 1JIs1 OCBOEHUS
JUCHMUILIAHBI

5.1. OcHoBHas JuTEpaTypa
1. HuxepoB, B.A. ®uzuka: coBpemennbniii kypc / B.A. HukepoB. — 4-¢ uzn. — Mocksa :
JlamkoB u K®°, 2019. — 452 C. : HJL. — URL.:
http://biblioclub.ru/index.php?page=book&id=573262 — ISBN 978-5-394-03392-6. —

TeKcT : 3JIIEKTPOHHBIN.

5.2. lonosiHUTEILHAS JIUTEPATYPA

1. OrueBa, 11.B. Mexanuka: yriayOneHHbI Kype 11t Onopusukos : [16+] / .B. Oruesa. —
Mocksa : MockoBckuii ['ocyaapctBennbiid Y HuBepcutet, 2014. — 96 c. : wi. — Pexxum
noctyna: o noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=595439
(mata oopamenus: 01.09.2020). — bu6mmorp. B kH. — ISBN 978-5-19-010890-3. — Teker :
3JIEKTPOHHBIN.

2. TanuteikoBa-bymikesuy, .M. ®uzuka : yuebnuk : B 2 4. / .W. TauusikoBa-bymikeBuy.
— 2-¢ u3., ucnp. — Munck : Beimmitmas mkona, 2014. — Y. 1. Mexanuka. MonekysipHast
(dbu3rKa U TepMOIMHAMUKA. DJIEKTPUUECTBO U MarHeTusm. — 304 c. : ui., cxem. — Pexxum
noctymna: o noanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=235732(nara odpamenus: 01.09.2020). —
bubmuorp. B k. — ISBN 978-985-06-2505-2 (u. 1). - ISBN 978-985-06-2507-6. — TekcT :

AIEKTPOHHBIM.

V. IEPEYEHb PECYPCOB HH®OPMAIIMOHHO-
TEJEKOMMYHUKAIIMOHHOU CETH «<MHTEPHET», HEOBXOANMbIX
JJI1 OCBOEHUA JTUCIIUITJINHBI

Ne
Ccpbliika HA HaumenoBanue pazpadoTku B
101 . o JocTynHocTh
nH$oOpManMOHHBIH pecypc 3JIeKTPOHHOM (hopme
L http://somit.ru/ O6pa30VBaTeHBHBIe AHMMATIHH 1A CBOGOIHBIN JTOCTYIT
3aHATHH 10 HU3HKe
2. http://nuclphys.sinp.msu.ru/ Slnepuast ¢usnka B MHTEpHETE CBOGOIHBII J0CTYI
3. http://books.ifmo.ru/ OnextpoHHas 6ubanoreka CaHKT-
[erepOyprckoro HHCTUTYTA TOYHOM CB0oOOIHBIN 1OCTYI
MEXaHHKU M ONITHKU
4. https://tsput.ru/res/3.php WudopmannoHHble pecypebl 1o CroGoasiit oy
¢usnke Tynpckoro
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roCyJJapCTBEHHOT'O NMEAAroruuecKoro
YHHUBEPCUTETA

V1. COBPEMEHHBIE TIPO®ECCHUOHAJIBHBIE BA3bI IAHHBIX
N UHOOPMAIIMOHHBIE CITPABOYHBIE CUCTEMBI

Perucrpanus uepes nrodoit

YHUBEPCUTETCKUN
KOMITBIOTEP.
DIeKTPOHHO-OUOIMOTEeUHAS B nanpHelimem
1. | nttp//www.biblioclub,ry | €1€TeMa (9BC) NpEIOCTABIACTCA
YHuBepcurterckas 6nbInoTeKa HEOrpaHWYCHHBIN
OHJIAWH WHJVBUIyaJIbHBIA TOCTYII

W3 J1000H TOUKH, B
KOTOPOU NUMEETCs TOCTYII
K cetu UHTepHeT

Poccuiickuit nHGOpMaITIOHHBII
2. | www.elibrary.ru nopTai B 00J1aCTU HayKH, TeXHOJI0ruM, | CBOOOAHBIHN 1oCTyI
MEIUIMHBI M 00pa30oBaHus

Vil. JMOEH3UOHHOE U CBOBO/JHO PACITPOCTPAHAEMOE
IHPOI'PAMMHOE OBECIHHEYEHHUE

[Ipu peanuzanuu yueOHON JUCHUIUIUHBI IPUMEHSIETCA CIIEIYIOIIEe JTUIEH3NOHHOE U
CBOOOJTHO pacIpoOCTpaHsIEeMOE IPOrpaMMHOE 00eCIIeUeHHE:

- Microsoft Windows;

- Microsoft Office;

- LibreOffice

ViIl. OBGOPYAOBAHUE U TEXHUYECKHUE CPEJICTBA OBYYEHUAI,
HEOBXO/UMBIE /151 OCYHIECTBJIEHUSA OBPA30OBATEJIBHOI'O
HPOLHECCA 11O JMCIUIIJIMHE

VY4eOHble ~ 3aHATUS  NPOBOASTCS B ayAUTOPUAX,  YKOMIUIEKTOBAaHHBIX
CHELMAM3UPOBAHHON MeOEeNbl0, B TOM 4YHUCJIE CTAalMOHAPHBIMM WM TMEPEHOCHBIMU
TEXHUYECKUMHU CPeACTBAMU 00yUYeHUS (MIPOEKTOP, IKPaH, KOMITBIOTEP/HOYTOYK).

JlaGopatopHble 3aHATHS NPOBOAATCS B CHELMATU3UPOBAHHBIX J1TAOOPATOPHSIX,
OCHALICHHBIX  CIEAYIOLIUM  OOOpyIOBaHUEM:  IITAHICHUMPKYJIH;  MHUKPOMETPHI;
TEXHUYECKUE BEChI, CEKyHIOMEpbI; HAa0Op METAUIMYECKUX IIAPUKOB, (PU3MUYECKUI
MasITHUK; MaT€MaTU4YECKU MAasATHHK; IITAHTCHPEWCMAcC; 3€pKajibHas IIKaja; MalluHa
ATByna; MaxoBoe KoJjeco, wuctoyHuk OJIC; MWIIMaMnepMeTpsl;  BOJBTMETPSIL;
aMIIEpMETPbI, MAarasuH COINPOTHUBIICHUS; TaJlbBAHOMETPBI, PEOXOPAbI, KATYILIKH;
conpotuBieHusa; BYII-2M; UIIJI-1; mara3unsl CONMPOTUBIECHUN ,Mara3uHbl €MKOCTEH,
Moaynp®@IID-11  ocummorpadel  yHuUBepcaigbHble, MUKpPOCKON  OMHOKYJISIPHBINM;
Kareromerp; Becwl Texuuueckue; pasHoBechl; PHIL; M3mepurens (amrnepBOiabTMETD);

ITnutkm  maGopaTopuble; JKHAKOCTHBIE MaHOMETPHI, YCTaHOBKA IS OINPEACICHUS
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oTHomieHus cp /cv merogom Knemana-Jlezopna; bapomertp; I'urpometp, JlabopaTopHblii
komrieke JIKK-4 "Coektppl aToMOB W MoOJeKyn"'; JMH3bI (paccewBarolue U
coOuparolue); OCBETUTEIN TEHEBOU IIPOCKLINY; pyJETKa-U3MEpPUTEIIbHAS;
IUQPPAKIIMOHHBIE PEIIETKH; CBEeTOMUILTPHI; mpubop [ ma3sipuna; Beimpsmutenn BC-24 u
BC-12; 6unpuszma.

CamocrosiTennbHasi paboTa MPOBOAMWTCS B KaOWMHETaX, OCHAIICHHBIX KOMITHIOTEPHOU

TEXHUKOM C BOBMOXHOCTBIO MOJKIIOUEHUS K ceTH «HTepHeT» u obecrieueHneM 0CcTyna
B DJIEKTPOHHYIO HH(POPMAIITMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.
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