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Hanpasiaenue noaroroBku: 35.03.06 ArponHxeHepus

Hanpaaennocts (mpoduiin): Ilpoieccs u MammHbl nepepadaTbIBAIOIINX
npousBoAcTB KBanudukanus (crenenn): 6akaaaBp

®opma o0yyeHHusi: OYHAsI, OYHO-3a04YHAas

NHCeTHTYT: ArpOnpOMBIIIIICHHBIN

Kadenpa: Ousuku, 3JIEKTPOHUKHN U PaJUOTEXHUKU

ouyHas popma O0YHO-3204YHAN 3a04yHas ¢popma
dopma

Kype 1 1
CeMmecTp/TpuMecTp 1,2 2,3
Jlekuun 72 8
JlabopaTopHble 3aHATHS - 8
IIpakTH4eckne (ceMUHApPCKHUE) 90 i
3aHATHA
KoncyabTanumu - -
®opma(bl) MPOMEKYTOYHOM - -
aTTecTaluu sk3amen — 0,3 sx3amen — 0,3
KonTpoab 9 9
HNHuble popMbl padoThl
CamocrosiTesibHasi padoTa 2249 353,7

TpynoemkocTs: 11 3a4eTHBIX eIMHUILT

Koumn4yecTBo yacoB: 396 yacos

PazpaboTunk(u) paboueii mporpamMmsi:

KaHauaaT (GU3NKO-MaTeMaTHIeCKUX HayK, noreHT CugopoB A.B.



|. OPTAHU3ALIMOHHO-METO/IMYECKUI PA3JIEI

Heap u3yyeHuss OMCHUILUIMHBI: JaTh CTYACHTaM IOCIEAOBATEIbHYIO CHUCTEMY
¢usznyeckux 3HAHUM, HEOOXOAMMBIX JJIsi CTAaHOBJIEHUS WX ECTECTBEHHOHAYYHOTO
oOpa3oBaHusi, (OPMUPOBAHUS B CO3HAHUU (PU3MUECKON KAPTHUHBI OKPYKAIOUIETO MUPA;
MPAKTUYECKHE HABBIKW, HEOOXOAMMBIE /IJIsl IPUMEHEHUS (PU3MUECKUX 3aKOHOB K PEIICHUIO
KOHKPETHBIX (PU3MYECKHX 3ajad; MpPeICTaBICHHE O BO3MOXHOCTAX MPUMEHEHUS
(Gu3nUeCKUX METOAOB HCCIIENOBAHUS B MPO(PECCHOHATHHON AESATEIBHOCTH WH)KEHEPOB-
TEXHOJIOTOB.

?.anatm H3YYCHUA TUCHUIIJIUHBI:

0 dbopMHpoBaHWE TOHUMAHHUS 3HAYMMOCTH (U3HYECKOM COCTABIISIIONICH B
€CTECTBEHHOHAYYHOM 00pa30BaHUU MH)KEHEPA-TEXHOJIOra;
0 (opMHpOBaHHME HABBIKOB W YMEHUH [0 palUOHAIBHOM OpraHu3aluu

YMCTBEHHON  J€ATEIBbHOCTU, BOCIPUSITHS U
Marepualia npy U3y4eHUH OCHOB (PU3HUKH;

0 pa3BUTHE JIOTUYECKOTO MBIIUICHUS U OBJAJIEHUE METOJaMU PEIICHUs 3aj1ad
Pa3JIMUHBIX Pa3/IesIOB (PU3UKU MyTEM MOCTPOCHUS MATEMATUUYECKUX MOJIeNel (PU3NIeCKUX
MPOLIECCOB U 0OPMIIEHUE PEYIHTATOB UCCIEIOBAHUS;

0 dbopMupoBaHHE  HABBIKOB  MCCJEAOBATEIbCKOM  paOOThI W aHalu3a
MOJIyYCHHBIX PE3yJIbTaTOB, MOCIUPOBAHUSA (UBMUECKUX IMPOIECCOB IPU PEIICHUU
KOHKPETHBIX (PU3UYECKUX 3a]1aY;

0 (dbopMHpOBaHHE HABBIKOB CaAMOCTOSITEILHOTO MPUOOPETEHUS U MPUMECHEHHUS
IIOJTyYEHHBIX 3HAHUU.

KOHCIICKTUPOBAHHUA  TCOPCTHYCCKOIO

Mecro aucuumiauabl B cTrpykrype OIIOII: peanusyercs B pamkax 0a30Boit
(obs13atenbHOM) yacTu O6y10ka b1. {ucuumiunsl (Mogyn).

Ilnanupyembie pe3yJbTaThl 00YUECHUS MO TUCIHHUIINHE:

Kon IInanupyemsie pe3yabTaThl 00y4eHUS
KOMIETeHIH I/IH)_]I/IKaTOpr JAOCTHIKCHUS KOMIICTCHIUHN 110 UCIMILIHHE
OIIK-1 3HaTh: 3Haer:
-OCHOBHBIC 3aKOHBI MAaTEMATHMYCCKUX, -OnpCaCIICHUA OCHOBHBbIX
€CTECTBEHHOHAYYHbIX U | (Qusnueckux HOHATH,
oOuienpogecCHoHaNbHBIX AUCLHHUILIIMH C (bopMyIIHPOBKHU 3aKOHOB u
pUMEHEHUEM UHQOPMALMOHHO- |  (hyHJIaMEHTaIbHbIX MPUHIUIIOB
KOMMYHHKAIIMOHHBIX TEXHOIOTHI €CTCCTBO3HAHNS, IIOHUMAaTh

MOJICJIbHBIA XapakTep (pU3UIECKOro

3HAHUS Hu 3HATh TpaHUIIbI
MIPUMEHUMOCTH buznuecKux

TEOPHiL

YMeTh: YmMmeer:
-peuiarb THUIIOBEIC 3a/1aud| -OMUCHIBaTh (PU3WYECKUE SIBJICHUS U

npo(ecCHOHANFHOM  JIeATENHHOCTH Ha|
OCHOBE 3HAHWHM OCHOBHBIX 3aKOHOB

nmponeccel M HUX  B3aUMOCBSA3HU;
HCIIOJIB30BaTh (1)I/ISI/I‘I€CKI/I€ METOAbI

MaTCMaTUYCCKUX, C€CTCCTBCHHOHAYYHBIX|

1 0o0menpohecCHOHATBHBIX JTUCIHUILINH

ONMCAHUS CUTyalud Ui pPELICHUs
MIPAKTHYECKUX 3a/1a4
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C  TNpUMEHEHHEM  HH(POPMALMOHHO-
KOMMYHHMKAIMOHHBIX TEXHOJIOTMH

Baagers:

-HaBBIKAMH II0 PEIICHUIO THUIIOBBIX
3aga4 npogeccuoHaTbHON
NeATCIBHOCTH HAa OCHOBE 3HAHWIA
OCHOBHBIX 3aKOHOB MAaTEMaTHYCCKHX,

IIPUMEHCHUEM
KOMMYHHKAIIMOHHBIX TEXHOJIOT Uit

€CTECTBCHHOHAYYHBIX
o0menpodeCCHOHANBHBIX TUCIHUTUIINH C
nH()OPMAITMOHHO-

u

Biaajgeer:
-cnoco0amu 00BsICHEHUSI u
HHTEPIPETAINH pe3yIbTaToB

HAOJIOZCGHUH W DKCICPUMEHTOB,
MOHUMAaHUS (U3NYECKUX TEKCTOB;
BOCIIPHSITHS, nepepadoTKu u
MpeAbSIBIACHUS y4eOHOM
nH(popManuu B pa3IMuHbIX (popmax
(coBecHOH, o0pa3Hoii,
CUMBOJIMYECKOIN)

1. COAEP’)KAHUE U OBBEM JIUCHUITJINHBbI
€ YKa3aHHeM KOJUYeCTBA YAaCOB, BblJIeJIEHHBIX HA KOHTAKTHYIO pa0oTy 00y4aromuxcs
¢ mpenoaasartesieM (10 BUIaM Y4eOHBIX 3aHATHIA) M HA CAMOCTOATEIBLHYI0 PadoTy

Ounas popma 00yuennst

n/n

HaumeHnoBaHue pa3jiejioB U TeM

Bceero

AyauTOpHBIE 3aHATHS

JIK

Cam. pao.
m3 Jb

Paszgen 1. Mexanuka
TBEPABIX TeJ 1
CILIOIIHBIX Cpef

75

18

36 21

Tema 1. KunemaTtuka u
JMHAMUKA MaTE€pUaIbHON
TOYKHU U TBEPAOTO Tea.
3aKOHbBI COXPAaHEHUS.

25

Tema 2. DneMeHTEI
MEXAaHUKHU CIUIONIHBIX

Cpea _

25

12 7

Tema 3. Konebanus u
BOJIHBI

25

12 7

Pa3nen 2. MKT rasa.
PaBHoBecHasi u
HepaBHOBecCHAasi
TEPMOAMHAMMKA

69

18

36 15

Tema 1. MounekynspHo-
KUHETUYECKUI METO/I.

3aK0HBI UACATbHBIX I'a30B.

SIBnenus nepeHoca.
PeanbHrble ra3eul.

35

18 8

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

IMPUHIIHIIBI

34

18 7




TCPMOAMHAMHUKH.

Hmozo 3a 1 cemecmp

144

36

72

36

Pa3zpnen 3
DJIeKTPUYECTBO U
MarHeTu3m

30

18

Tema 1. DnekTpocTaTuka.
[TocrossHHBIM
ANEKTPUYECKUH TOK

10

Tema 2. MarautHoe moiJie.
MaruutHoE 110JIE B
BEILIECTBE

10

Tema 3. SIBnenHue
3JIEKTPOMATrHUTHOMN
WHIyKIUA. Y paBHEHUS
Makcaena.
DNeKTpOMarHUTHBIC
KOJICOaHMS U BOJIHEI.

10

Pa3zpen 4. OnTuka

14,2

©

Tewma 1. [lonsiTue o
JIy4eBOU
(reOMEeTPUYECKO) ONTHKE

13

10

Tema 2. CBoiicTBa
CBETOBBIX BOJIH.
WuTepdepenmus,
nudpakmus.
DNeKTpOMarHuTHHIC
BOJIHBI B BEIIIECTRBE,
TUCTICPCHS, TIOJISPU3ALIHS
CBeTa.

14

Pa3gea 5. KBanToBas
(usuka

23

12

11

Tema 1. TemmoBoe
n3inyyeHue. GoToHsbI.
®doroaddext. Dpdext
Komnrona

12

12.

Tema 2.
DKCIEePUMEHTAIBHOE
000CHOBAHHE OCHOBHBIX
WJIe KBAaHTOBOM TEOPHH.
Kopnyckynsipao-
BOJIHOBOU JTyaju3M.
Ypasuenue [llpenunrepa

11

Pa3zgen 6. ®usuka aroma
" gapa

22,7

12

1,7

13

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

U CTUMYJMPOBAHHOE
n3iry4eHue. Jlasepsl.
DneMeHThl KBaHTOBOU
CTaTUCTUKH

11




14

Tema 2. AToMHOE AP0 U
JJIEMEHTaPHbIE YaCTHUIIBI

11,7

0,7

20

@0pMCl omu4emHocmu

axzamen — 0,3

22

Konmponw

9

23

Hmozo 3a 2 cemecmp

98,7

36

o4

8,7

HNTOI'O:

396

72

920

224,7

OuHo-3204Hast popma 00yueHHs

Ne
n/n

HaumeHnoBaHue pa3jesioB H TeM

Bceero

AyauTOpHBIE 3aHATHA

JK

3

Jb

Cam. pad.

Pa3zgen 1. Mexanuka
TBePAbIX TeJ U
CILUIONIHBIX Cpej

55

1

2

52

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

21

20

Tema 2. DneMeHTHI
MEXAHUKHU CIUIOLIHBIX

Cpea _

13

12

Tema 3. Konebauus u
BOJIHBI

21

20

Pasznen 2. MKT rasa.
PaBHoBecHasi u
HepaBHOBecCHasi
TEPMOJIMHAMMKA

53

50

Tema 1. MounekynspHo-
KHHETUYECKUN METO].

3aKOHEBI nacaJIbHbIX I'a30B.

SIBrieHus nepeHoca.
PeasibHbIE rassl.

27

25

Tema 2. CraTucTHuecKas
¢u3uka u
TepMOJAMHAMUKA.
CTaTHCTHYECKHUE
pacrnpeneneHus.
OCHOBHBIE 3aKOHBI 1
TIPUHIIHIIBI
TEPMOTMHAMHUKH.

26

25

Hmozo 3a 1 mpumecmp

108

102

Pa3znen 3
DJIEKTPUYECTBO 1
MAarHeTu3sm

36

32

Tema 1. DnexkrpocraTuka.
[TocTrosauHBII
IEKTPUYECKUI TOK

13

12

Tema 2. MarautHoe 1oJie.

MarnuTtHoe 10JI€e B
BEIIECTBE

14

12




10

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

11

Paszgen 4. Onruka

36

32

12

Tewma 1. [lonsiTue o
JIy4eBOM
(TeOMETPUYECKO ) ONTHKE

18

16

13

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

18

16

Hmozo 3a 2 mpumecmp

72

SN

64

14

Pa3zgen 5. KBanTroBasi
(pusuka

31

-

28

15

Tema 1. TenmoBoe
n3nydeHue. OOTOHBI.
doroaddext. dddext
Komnrona

15,5

0,5

14

16.

Tema 2.
DKCIEPUMEHTAIILHOE
000CHOBAHHE OCHOBHBIX
WJIe KBAaHTOBOM TEOPHH.
KopnyckynsipHo-
BOJIHOBOU JTyaJu3M.
YpasHenue [llpenunrepa

15,5

0,5

14

17

Pa3zgen 6. ®usnka aroma
" gapa

31,7

28,7

18

Tema 1. ATom u Mosekyna
BOJIOPO/Ia B KBAHTOBOM
teopun. CIIOHTaHHOE

U CTUMYJIMPOBAHHOE
u3irydeHue. Jlasepsl.
DNIeMEHTHI KBAaHTOBOU
CTaTUCTUKH

15,5

0,5

14

19

Tema 2. ATtomHOE SApO U
JIEMEHTApHbIE YaCTHUIIBI

16,2

0,5

14,7

20

(DOpM(l omyemHocmu

axkzamen — 0,3

22

Konmpons

9

23

Hmozo 3a 3 cemecmp

144

56,7

HUTOTO:

396

12

353,7

3aounas popma 00y4eHus

(He peanu3yercs)

6




I11. OIEHOYHBIE MATEPHAJIBI JJISI TPOBEJAEHWS TEKYIIEA U

IMPOMEXYTOUYHOM ATTECTAIIMN OBYYAIOIIUXCA MO JUCIUITIJINHE

Tekymas arrecranus TPOBOAUTCS B (opMe KOHTPOJBHOW paboThl, pedeparta,

TBOPYECKOTO 3aJIaHMUsl, Keiica U JIp.

TumoBo BApUAHT KOHTPOJLHOM PadoThI

KonTpoabnas padora Ne 1

Bapuanr A.

1.

MasTHUK Maccol m OTKJIOHEH Ha YToJ O OT MOJIOKEHUS paBHOBeCHs. UeMy paBHa KMHETHYECKas
SHEPrus B HU3IICH Touke TpackTopuu? Uemy paBHa cuiia HaTshKeHUs HUTH T miuHoi | B aToi
Touke?

Touka coBepiraetr rapmMoHuueckue kojaebanus. Hanbonbiiee cMeeHue Xmax Touku paBHo 10 cm,

Haubonbmas ckopocTb X, =20 cm/c. Haliti yrioByro 9acToTy o KoneOaHui B MaKCUMAaIbHOE

YCKOPEHUC Xmax TOYKH.

I[To kacaTenpHOMU K IMIKMBY MaxOBHKa B BUE Arcka quamerpom D=75 cm u maccoit M =40 kr
npunoxena cuia F=1 kH. Onpenenuts yrioBoe yckopeHue £ U 4acTOTY BpallleHHsI N MaxOBUKa
yepe3 Bpems t=10 ¢ mocne Havana AEHCTBUS CUJIbI, €CIU paauyc I mkuBa paBeH 12 cM. Cuioit
TpPEHUsI IpeHeOpeYb.

bannon o6semom V=12 1 comepxuT yriekucisiii ra3. Jlapneaue P=1 Mlla, remneparypa T=300
K. Onpenenuts Maccy rasa.

1 kmoub ra3a, HaxonsAmMics npu Temnepatype T1=300 K, oxmnaxmaercst U30XOpUUYEeCKH,
BCJIE/ICTBHE YETO0 €ro JaBJeHHE YMEHbIAeTCs B 2 pa3a. 3aTeM ras n300apuyecku paciuinpsercs
TakK, YTO B KOHEYHOM COCTOSIHUM €r0 TeMIIepaTypa paBHa NepBoHaudanbHoi. M300pa3uTs mporecc
Ha nuarpamme P,V. Haiiti npupamenue sHTporiuu AS, pupaiieHie BHyTpeHHei sueprun AU,
COBEpIICHHYIO ra30M paboTy 4.

Bapuanr b.

1.

['py3uK, IPUBS3aHHI K HUTH JUTHHOM =1 M, OIIMCBIBACT OKPYKHOCTh B TOPH30HTAITBHOM
miockoctu. Onpeaenuts nepuo T oOpamieHus, ecii HUTh OTKJIOHeHa Ha yroit =60° ot
BEPTHUKAIIH.

[Tyns maccoit m=10 T neTut co ckopocThio V=800 M/c, Bpamiasicb BOKpYT MPOAOIBLHON OCH C
gactoroit N=3000 c™. TIpuHuMas mymo 3a UIMHAPHK AUaMeTpoM 0=8 MM, OIpeaesuTh HOTHYIO
KUHETUYECKYI0 d3Hepruto T mynu.

Ha koHmax ToHKOTrO cTepHs JHO#H |=30 cM yKperyieHbl 0JHHAKOBBIE IPY3HKH IO OJJTHOMY Ha
Kak7oM KoHIe. CTepKeHb ¢ rpy3uKaMH KoJeOJIeTCsl OKOJIO TOPU30HTATIBHOW OCH, MTPOXOIsIIeH
4yepe3 TOUKY, yaaneHHyto Ha d=10 cM oT 0HOTO U3 KOHIOB cTepKHs. ONpeaenuTb NpUBEICHHYO
miny L u nepuoa T xonebanuii Takoro pu3nueckoro MasTHuKa. Maccoil crepkHs mpeHeOpeyb.
A3oT, 3arnMaBmmit 06seM V1=10 11 npu nanerun P1=2-10° [Ta, n30TepMHUUECKH PACIIHPHUICS JI0
oobema V2=28 1. Onpeaenuts paboTy paclIUpeHus rasa.

2 kr kucnoposa npu aasiaernn 100 kI1a 3aanMaror 06beM 1,5 M2. B pesynbTraTe pacnmpenus
o0beM rasza yBenuuuics B 2,5 pa3sa, a JaBleHHE YMEHBIIMIIOCH B 3 pa3za. Haiitu npuparienue
BHyTpeHHel sHepruu AU u sHTpormu AS rasa.

KonTpoabnas padora Ne 2



Bapuanr A

1. YeTslpe 3apsna pacloioKeHbl B BEpIIMHAX KBajapaTa co cTopoHoit 107m. Kakyio Bemuuuny u
HaIpaBlIeHHE UMeeT BEKTOP HAIPSKEHHOCTH B LIEHTPE KBAJpaTa, eClIM 3aps/bl OMHAKOBHI U paBHbI 1078
Kn?

2. JIBe rpynnel U3 Tpex MOCIEI0BATEIbHO COEAMHEHHBIX 3JIEMEHTOB BKIIIOUEHBI napauienbHo. IC
KaXJI0oro ajneMeHTa paBHa 1,2 B, BHyTpeHHee comportuiieHne paBHOo 0,2 Owm. Ilomydennas Oarapes
3aMKHYyTa Ha BHelIHee conpoTusieHue 1,5 Om. Halitu cuiy Toka BO BHELITHEH IEMH.

3. B ogHOpo/IHOE MarHMTHOE MOJI€ HANPSKEHHOCTHIO H=10°A/M niomeriena KBaJlpaTHasl paMKa cO
cTOpoHOM a=10 cM. MJIOCKOCTh paMKH COCTABJIET C HAIIPABIECHUEM MAarHUTHOro nosis yrou a=60. Haiitu
MarHuTHBIN NOTOK, TPOHU3BIBAIOIINN PAMKY.

4. Onpenenuts yrioBoe IMOJOKEHHE MHUHHMYMOB, KOTOpPbIE€ HAXOIATCS MO 00 CTOPOHBI OT
LIEHTPAJBbHOr0 MakcumyMa, npu audpakiun Opaynrodepa ot menu mupuHod 10 MKM, ecnu yroua
nageHus ceera 300u airHa cBeTOBOM BOJHEI 0,5 MKM.

5. Hackonbko M3MeHWIach KMHETHYECKasi SHEPIus 3JEKTPOHA B aTOME BOJOPO-Aa MPHU HU3IYyUYEHUU
aToMoM (poToHA C ATMHOM BOJIHBI 486 HM?

Bapuant b

1. [Teummaka maccoit 10-5t, Hecymast Ha cebe 3apsim 10-8Ki, Bierena B 3JeKTpUyYecKoe TMOJie B
HanpaBlIeHUU cuioBbIX JUHUHU. Ilocne mpoxoxaeHus pazHocTH moteHuuanoB 150 B nmbuimHka mmena
ckopocth 20 M/c. KakoBa Obl1a CKOPOCTH BUTMHKHU J0 TOTO, KaK OHA BIIETENA B MoJie?

2. Ilo amomunueBoMy npoBoay cedeHueM 0,2 cm2teuer Tok cuioi 0,02 A. Onpenenuts cuiy,
JEHCTBYIOILYI0 Ha OTAENbHbIE CBOOOJHBIE 3JIEKTPOHBI CO CTOPOHBI 3JIEKTPUYECKOrO MOJs. Y AEIbHOE
COIPOTHUBIIEHUE atOMUHUA p=26 HOM/M.

3. Butok mmomansio 25 cM? ycTaHOBHIICA B OXHOPOJHOM MATHUTHOM TI0JIe HAMPSKEHHOCTHIO 3000
A/m. Tlo Butky Teuet Tok cuioit 10 A. Kakyro paGoTy HY>KHO COBEPILUTh, YTOOBI MOBEPHYTh BUTOK Ha 90
OKOJIO OCH, COBIAJAAIOIIEH C OJJHUM U3 1UaMeTpOB?

4, Ha mens mmpunoit a=0,1 MM magaer MOHOXPOMATHUYECKHI CBET C JJIMHON BOJHBI =0,5 MKM.
JudpakiuronHass KapThUHAa HaOIIOJAeTCs Ha DJKpaHe, PacHoJIOKEHHOM IMapajuiesibHO Imenu. Haitu
paccTosiHAEe AOT ILEeNH J0 3KpaHa, eclli MHUPHUHA [IEHTPAIbHOr0 AU(PaKIMOHHOTO MakcuMyMa b=1 cm.

o. Me3oH pacnafaeTrcs B COCTOSSHUM MOKOSI Ha JiBa Y-KBaHTa. [IpuMHSAB Maccy MOKOSI 3TOr0 MHOHA
paBHO# 264,1me(me—Macca OKOs 3JIEKTPOHA), HAUTH SHEPTHIO Ka)K0r0 U3 BOSHUKIIUX Y-KBAaHTOB.

IIpumepHas Ttematuka pedeparon

N3mepenune 3MeKTPUYECKUX U HEIJIEKTPUUECKUX BEJTUYMH.
Hcnonb3oBaHue 3JIEKTPOIHEPTUU B TPAHCIIOPTE.

JlazepHbl€ TEXHOJIOTUHU U UX UCTOJIb30BaHUE.

Monenu atoma. OnbiT Pesepdopa.

MouHus - Ta30BbIN pa3psl B IPUPOAHBIX YCIOBUSIX.

[IepeMeHHBIN ANEKTPUUECKUI TOK U €r0 IPUMEHEHUE B MEIULIHE.
[Tonsitue o ronorpaduun. ['omorpaduueckre ycTaHOBKH.
[TpyuHIMITBI KBAHTOBON MEXAHUKH.

. IIpon3BoACTBO, Nepenava U UCIOJIb30BAHUE FIICKTPOIHEPTUU.

10 PeanbHble raspl, >)KMAKOCTH ¥ TBEP/IbIC TEJIA: CPABHUTEIbHAS XapaKTEPUCTUKA
CBOWCTB.

LCoNoaRrwWdE



11.Camoopranu3anus B Ipupo/jie U 0OIIECTBE.

12.Cger u BemiecTBo.

13.Cuutbr naepumn. Cuta Kopuonuca.

14.CoBpemenHble poOaeMbl (U3HUKH.

15.Ctrpoenue aToMa ¥ aTOMHOTO s1/Ipa.

16.Teopust u SKCIIEpUMEHT B (PU3HKE.

17.TennoBunenue, kak 00JaCTh NIPUMEHEHHS 3aKOHOB TEIIJIOBOTO M3TYyUYEHUS.
18.®usnueckue cBorcTBa aTMOCHEPHI.

19.2nekTpruyeckuii TOK B pa3IMYHBIX Cpelax.

20.9¢dext Xomna. MarHeToconpoTUBIICHHE.

21.Bunel uznydeHuit. IcToyHUKH cBeTa.

22.BonHbl B yripyroi cpene. BomHoBoe ypaBHeHuHe.
23.JInHaMUYEeCKHE 3aKOHbI U MEXaHUYECKUN 1ETEPMUHU3M.
24. ludpakuus B HaIeH Ku3HU (B OBITY).

25.CTpyKTypa €CTeCTBEHHOHAYYHOTO TIO3HAHMSI.
26.CoBpeMeHHbIE TIPEJICTABIICHHUS O IPOCTPAHCTBE U BPEMEHH.
27.XapaKkTeprucTUKa OCHOBHBIX (PM3MUECKUX B3aUMOICHCTBUH.
28.KonebaTenbHOE IBIKEHUE U €T0 XapaKTEPUCTHKH.
29.Wuepuus v ee mpuMEHEHHE.

30.9OxcneprMeHTaNbHOE TOATBEPKICHIE OCHOB TEPMOIUHAMUKH.
31.DneKTpOMarHUTHbBIE BOJIHBI B IPUPOJIE U TEXHUKE.
32.2HTponus 1 ee u3MeHeHue Bo BeeneHHo.

33.0nTtrueckue MHTEpPEepeHIIMOHHBIE TPUOOPHI.
34.CTtpoeHure 1 CBONCTBA KUIKOCTEH.

35.0OCHOBHBIE 3aKOHBI ATEKTPOIMHAMHUKH.
36.KopryckynsipHO-BOTHOBOM Jyalii3M BEIIECTBA.
37.KopnycKysipHO-BOTHOBOM JAyain3M CBETA.

38.KBaHTOBBIC CBOMCTBA MOJIEKYJI M aTOMOB.

39.0cHOBHBIE 3aKOHBI KBAHTOBOM OINTHKH.

40.CunHepreTrka — TEOPHUS CAaMOOPTaHU3AIUH.
41.dunocodckre MOHATUS: IPUUMHA U CIEACTBUE. JleTepMUHU3M.
42.Hay4Hoe mo3HaHHE U €r0 0OCOOEHHOCTH.

43.]lnanekTuka mporecca Mo3HaHu.

44, ®uznueckue 3aKOHbI B CIIOPTE.

[IpomexxyTouHass arrecTanus OOYYalOIIMXCS OCYIIECTBISETCS B (opme 3ayeTa,
9K3aMEHA C UCITOJIb30BAHUEM CIICTYOIIMX OLEHOYHBIX MAaTEPHUAJIOB: .

Bomnpocsl k 3xk3aMeHy
( 2 cemecTp, ouHAasi, 0YHO-3204HAas], 0UHAsT (hopPMA 00YyUEHHUST)

1. OcHOBHBIC MOHATHS KHHEMATHKHU: JABUIKCHUC, TPACKTOPU, ITIYTh U IICPCMCIICHUC,
CKOPOCTb U YCKOPEHHUEC, CUCTEMA OTCUCTA, 3aKOH JABUKCHMUI.



[IpocTbie BUIBI IBUKEHUS U UX YPABHEHHSI.

[ToHsiTHE BEKTOpA U OCHOBHBIE Ollepanuu ¢ Bekropamu. «rpa ciosy.

VY ckopenue npu HepaBHOMEPHOM KPHBOJIMHEWHOM JABUKEHUU.

CBs13b IMHENHBIX U YTJIOBBIX BEIWYUH NPU JBUKEHUU IO OKPYKHOCTH.

Nuepunanbabie cucteMbl orcuera. [lepBreiii 3akoH HprOTOHA Kak 3aKOH MHEPLIUH.

[TonsTre Maccel Tena. Cuna kak pusndeckast BenuyuHa. CUITBI B TPUPOJIE.

®opMynHpoBKa BTOPOro 3akoHa HpI0TOHA 1 c1TOCOOBI €ro NPUMEHEHHUS.

. OyHpamMeHTalIbHbIE (PU3UYECKUE B3aMOICHCTBHS.

10 HazoBuTe OCHOBHBIE OTIMYMS MEXK]Ty CHIION TSKECTH U BECOM TeJa.

11.ITpunun otHOcuTeNbHOCTH ["anumnes.

12 . ImniyibC TE€JMa ¥ UMITYJIBC CHJIBI.

13.3aK0oH coxpaHEHUs] UMITYJIbCA U YCIOBUSI €70 MPUMEHUMOCTH.

14.Pabora u sHeprus. Mexannueckasi 3HEpIUs U €€ BUJbI.

15.KoHcepBaTuBHBIE CHIIBI U UX CBOMCTBa. [IpuBeauTe mpuMepsl.

16.PaboTa cwitel o nepemenieHuto tena. Kormga padoTa paBHa Hymr0?

17.Teopema 0 CBA3U KUHETUYECKOU SHEPTUU U PAOOTHI.

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

19.Cunst unepuuu. [Ipumepsr.

20.YcnoBust paBHOBECHS TEIL.

21.MOMEHT UHEpLIMHU Tella OTHOCUTEIHFHO OCH BPAICHHS.

22.0OCHOBHOE YpaBHEHHE IMHAMUKHU BPAIIaTeIbHOTO ABUKCHUS.

23.KonebarenbHoe nBuxkenne. Buapl konebanuit. MasTHUKH.

24. TerioBo€ JIBMKEHHE U TeMIepaTypa. MeToabl U3MEpPEHUs TEMIIEPATYPHI.

25.[TapaMeTpbl COCTOSIHHS MICATIBHOTO Ta3a. Y paBHEHUE COCTOSHUA.

26.3akoH JlambToHA.

27 .M3omporiecchl ¥ uX rpaduKu.

28.SIBneHus nepexHoca.

29.OyHKIHS pactpeIeieHrs MOJIEKYJI 10 CKOpOCTsIM MakcBea.

30.Ucnapenue u kumneHue xxuakocTy. ['a3 u map.

31.TeroTa ¥ BHYTPEHHSS YHEPTHS Kak (PU3HUECKUe BETUIHUHBI.

32.Y aenbHas TEIIOEMKOCTh BelecTBa. TeroTa IiaBieHus 1 TerioTa
napooOpa3zoBaHUs.

33.PaBHOBeCHBIE U 0OpaTHMBIE TPOIIECCHI.

34.Hauana TepMOIuHAMUKH.

35.KIIJI rerutoBoro apurarens. [lukm KapHo.

36. Ilonstue sutponuu. IlpruMepsl mpoEeCCOB ¢ M3BMEHEHUEM YHTPOIIHH.

©ONOUIEWN

37. DNEeKTPUYECKUN 3aps]l U €ro CBOMcTBA. DnekTpusanus Teir. CrocoObl
ANEKTPU3aLNU. DIIEMEHTAPHBIN 3apsii U €r0 HOCUTEIH.
38. B3aumoneiicTBue 3apsikeHHbIX Tell. [ToHATHE TOUueUHOTO 3apsiia. 3aKoH
Kyiona.
39. DnekTpudeckoe nojie. IAeKTpocTaTuueckoe nosie. Teopuu TalbHOICUCTBUS U
onuskoaeiicTBus. [loTeHIMaNbHBINA XapaKTep 3IEKTPOCTATUYECKOTO MOJIS.
XapakTepUCTUKU B3aUMOACHUCTBUS M0JIs U 3apsija.
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40. XapakTepuCTUKU 3IEKTPUUECKOTO0 NoJisi. CBSA3b MEXK/y HANPSX)KEHHOCTHIO U
noreHuraioM. CUIOBbIC IMHUK. DKBUIIOTEHIIUAJIbHBIEC MOBEPXHOCTU. OTHOPOIHOE
AIEKTPUUYECKOE MOJIe, TPUMED.

41. DnekTpryecKkoe HanpsbKeHUeE. DIEeKTPOABIKYIIas cuia. [[puHuun cynepnosuuuu u
00J1aCTh €ro TPUMEHUMOCTH.

42. CroOoaHbIC U CBSI3aHHBIC 3apsiabl. [[poBogHMKN 1 AudIeKTpuku. [I[poBoaHNK B
AIEKTPOCTATUYECKOM TI0JIE.

43. DIeKTPOEMKOCTh YEIMHEHHOTO MPOBOoIHUKA. KOHIeHCATOPBHI.

44, DHeprus B3aMMOJEHCTBUS SJEKTPUUECKUX 3aPSAT0B. DHEPTHUS FJICKTPUUECKOTO TOJIS.
Hocurens anekTpudeckoin SJHEPTUM.

45. DIEeKTPpUYECKUI TOK, YCIIOBUS €T0 CYIIECTBOBAHUS, €r0 BUJIbI U XapaKTEPUCTUKHU.
CBsi3b MEXK]y TNIOTHOCTBIO U CHJION TOKA.

46. CornpoTHUBIICHHE U MPOBOIUMOCTD ITPOBOTHUKA.

47. Croponnue cuibl. 9J{C UCTOUHUKA.

48.3axonsl OMma, 3akoH J[xoymns-Jlenna. [Ipasmra Kupxroda.

49, DeKTpoNMTHYECKAs TUCCOIUAIINS. DIEKTPOIHTHI. DIEKTpon3. 3akoHbl Dapases s
ANEKTPOIIU3A.

50. DnexTpudeckuil TOK B razax. BUabl pa3psioB U UX XapaKTepPUCTHKA.

51. UcTouHMKN MarHUTHOTO 1OJisi. MarHWUTHOE B3aUMO/ICHCTBUE TOKOB. 3aKOH AMIiepa.
52. Cuna Amriepa u cuia Jlopenna. J[BimkeHue 3apsHKEHHOM YaCTUITHI B MATHUTHOM U
ANEKTpUUecKoM mossix. D dexT Xoia.

53. Mexanunueckasi paboTa B MAarHUTHOM ToJie. UHIyKTUBHOCTD U B3aMHast
UHIYKTUBHOCTD.

54. MarauTHoe 1oJie B BEIIECTBE.

55. SBnenue snexrpomaruutHON HHAYKIMH. OnbiTel apanes. [Ipasuno Jlenmna.
Bpaiienne pamMmku B MArHUTHOM TIOJIE.

56. DnexkrpomarautHbele Konebanus. KomebaTenpHbll KOHTYp. @opmyina TomMcoHa.

57. DNEeKTpOMarHuTHbIE BOJIHBI, X OCHOBHBIE CBOMCTBA M XapaKTEPUCTUKH.

58. OcHOBHBIC 3aKOHBI TEOMETPHUCCKON ONTHKUA. AOCOTIOTHBI U OTHOCHUTEIBHBIN
MoKa3aresib npeaomieHus cpeibl. CKOpoCTh paclipoCTpaHEHUs CBETA.

59. Tonkue muu3bl. Dopmyna ToHKOM MuH3EL. [TocTpoeHue N300pakeHNs B IMH3AX.

60. Cet Kak anekTpoMarauTHas BojHa. MHTepdepenus u qudpakius cBeTa.

61. [TomepeuHocTh cBETOBBIX BOJIH. [lonspu3anus cBera.

62. ucnepcus ceta. Iloromenre u paccessHue CBeTa.

63. KBantoBas npuposa ceera. @opmyina [lnanka. ®otoaddexr. Dpdexkt Komnrona.
64. OcHoBHBIEC (POTOMETPUUECKUE BEIMYUHBI (FHEPTETUUECCKUI TTOTOK, CHJIa CBETA,
CBETHUMOCTb U SIPKOCTb, OCBEIIEHHOCTH). [[oHsITHE TenecHoro yria.

65. 3akonsl TerioBoro uznydenus ten (Kupxroda, Credana-bonbimana n Buna)

66. 3aKkOHOMEPHOCTH aTOMHBIX CIIeKTpoB. Monens atoma Tomcona. OnbiTel Pezepdopna
IO PACCESTHUIO (i-YaCTHII.

67. Iloctynatsl bopa, anemeHnTapHast 60poBcKasi TEOpHs BOAOPOIOMNOI00HBIX aTOMOB.
68. ['unotesa ne bpoiinsa. KopmyckyasipHO-BOTHOBOM ayanu3m yacTull. [IpuHiumn
HeomnpeaeeHHOCTH (cooTHomeHue ['eiizenoepra).
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69. CocTaB n XapaKTCPUCTUKHN aTOMHOTIO A[pa, MacCa U DHCPI'UA CBA3H AApPAa. MOI[QTII/I
ATOMHOTO sapa, AACPHBIC CHUJIBI.

IV. IEPEYEHD JIUITEPATYPBI, HEOBXOJIUMOI 1JISI OCBOEHUS
JUCHUATIIMHBI

5.1. OcHoBHas JMTEpPaTypa

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

TeKCT : BIEKTPOHHBIM.

5.2. JlonoJiHUTEJIbHAS JINTEPATYPA

1. OrueBa, 1.B. Mexanuka: yriayOneHHbIN Kype 11t Onopusukos : [16+] / 1.B. Oruesa. —
Mocksa : MockoBckuii ['ocynapctBeHnbiid Y HuBepcutet, 2014. — 96 c. : nii. — Pexum
nocryma: o noxamnucke. — URL: https://biblioclub.ru/index.php?page=book&id=595439
(mara oopamenus: 08.04.2024). — budmuorp. B ka. — ISBN 978-5-19-010890-3. — Tekcr :
AIEKTPOHHBIN.

2. TampikoBa-bymkesuu, .M. ®usnka : yueOnuk : B 2 4. / U.W. TanusikoBa-bymkeBud.
— 2-e u3 ., ucnp. — MuHck : Beimitmas mkona, 2014. — Y. 1. Mexanuka. MonekysipHast
du3nKa U TepMOJUHAMUKA. DIEKTPUUECTBO U MarHeTu3M. — 304 c. : ui., cxem. — Pexxum
noctymna: o noanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=235732(nara oopamenus: 08.04.2024). —
bubmuorp. B k. — ISBN 978-985-06-2505-2 (u. 1). - ISBN 978-985-06-2507-6. — TekcT :

3JIEKTPOHHBIN.

V. HEPEYEHb PECYPCOB HH®OPMAIIMOHHO-
TEJEKOMMYHUKAIIMOHHOMN CETU «MHTEPHET», HEOBXOJUMBIX
JJIAA OCBOEHUA AUCIIUITJIMHBI

Ne
Ccpliaka Ha HaumeHnoBaHue pa3padoTku B
nn " . HJocrynHocTh
HHPOPMAIMOHHBII pecypc 3JIEKTPOHHOIi hopme
. O0pa3zoBarebHBIC aHUMAITUH IS .
1 http://somit.ru/ P N I L CBOOOIHBIN TOCTYIT
3aHATHUH 0 PU3HKe
2. http://nuclphys.sinp.msu.ru/ SAnepnas ¢pusuka B UHTEpHETE CBoGOHBIIA TOCTYH
3. http://books.ifmo.ru/ DnextponHas oubanoreka CaHKT-
ITeTepOyprckoro MHCTUTYTA TOYHOM CBOOOIHBIN TOCTYTT
MEXaHUKHU ¥ ONITHKU
4. https://tsput.ru/res/3.php WHdopMarmoHHbIe PECYPCHI O
n3uke TynbcKkoro o
¢ Y CB0OOAHBIN HOCTYI
rOCYTapCTBEHHOTO MEAarOrHYeCKOro
YHHBEPCHTETA

VI. COBPEMEHHBIE ITPO®ECCHUOHAJIBHBIE BA3bI TAHHBIX
N UTHOOPMAIINOHHBIE CITPABOYHBIE CUCTEMBI
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Perucrpanus uepes nrodoi

YHUBEPCUTETCKHUI
KOMITBIOTEP.
DIeKTPOHHO-OUOIMOTEeUHAS B nanpHelimem
1. | http:/iwww.biblioclub,ry | €6TeMa (9BC) HPEAOCTABIACTCS
YHuBepcurerckas 6ubiuorexa HEOI'PaHUYEHHBIN
OHJIAWH VHJMBUIyaJIbHBIA TOCTYII

M3 J1000H TOUYKH, B
KOTOPOU UMEETCs TOCTYII
K cetu HTepHeT

Poccuiickuit nHGOpMaTMOHHBIN
2. | www.elibrary.ru nopTai B 00JIaCTH HAayKH, TeXHOJIOTHH, | CBOOOIHBII JOCTYH
MEIMLMHBI M 00pa3oBaHus

Vil. JUIEH3UOHHOE 1 CBOBOJHO PACIIPOCTPAHSAEMOE
ITPOI'PAMMHOE OBECIIEYEHUE

[Ipu peanuzaiuu yueOHON TUCHUILUIUHBI IPUMEHSIETCS CIIEAYIONIEe JTUIEH3MOHHOE U
CcBOOOJTHO pacIpoOCTpaHsIEMOE IPOrpaMMHOE 00eCIICUCHHE:

- Microsoft Windows;

- Microsoft Office;

- LibreOffice

VIIl. OBOPYAOBAHUE U TEXHUYECKHUE CPEJACTBA OBYYEHMUSI,
HEOBXO/UMBIE /151 OCYHIECTBJIEHUSA OBPA30BATEJIBHOI'O
HPOLHECCA 11O JMCIUIIJIMHE

VYyeOHble  3aHATHA  OPOBOJATCA B AyJUTOPUSAX,  YKOMIUIEKTOBAHHBIX
CHEeUUaIN3UPOBAaHHON MeOeNlblo, B TOM YHCJE CTAlMOHAPHBIMM WM [EPEHOCHBIMU
TEXHUYECKUMU CPEICTBAMU O0yUEHHUs (MPOEKTOP, FIKPaH, KOMIBIOTEP/HOYTOYK).

JlaGopaTopHble 3aHATHS NPOBOAATCS B CHELMATU3UPOBAHHBIX J1TAOOPATOPHSIX,
OCHALICHHBIX  CIEAYIOLIUM  OOOpyIOBaHUEM:  IITAHICHLUMPKYJIH;  MHUKPOMETPHI;
TEXHUYECKUE BECHI, CEKYyHJOMEpPbI; Ha0Op METANIMYECKUX IIAPUKOB, (U3NYECKUN
MasATHUK; MaT€MAaTUYECKUM MAasATHUK; IITAHICHPEHUCMAcCC; 3€pKajbHAs IIKajla; MalluHa
ATByna;, MaxoBoe KoJjieco, wuctouHuk OJIC; MWIIMaMIepMETpPbl; BOJBTMETPBHIL;
aMIIEpMETPBI, MAarasuH COINPOTHUBIICHUS; TaJIbBAHOMETPBI, PEOXOPAbI, KAaTYIIKH;
conpotuBieHusa; BYII-2M; UIIJI-1; marazunsl CONPOTHUBIECHUM ,Mara3uHbl €MKOCTEH,
Moayiab®@IID-11  ocummnorpadsl  yHuUBepcaibHble, MUKpOCKON  OMHOKYJISIPHBINM;
Kareromerp; Becwl Texuuueckue; pasHoBeckl; PHIL; M3mepurens (ammnepBOiabTMETD);
[lnutkn naGopatopHbie; KHUIKOCTHBIE MAaHOMETPBI, YCTaHOBKAa [IJIsi OIpEAesICHUS
otHouieHus cp /cv MeroaoMm Knemana-JlezopHa; bapomerp; I'urpomerp, JlaboparopHsiii
komrieke JIKK-4 "Cnekrpel aTtoMoB W Mosiekyn"; JMH3bI (paccewBaroliue U
cobuparoiue); OCBETUTEIN TEHEBOU IIPOCKLINH; pyJETKa-U3MEpPUTEIIbHAS;
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IU(PPAKIMOHHBIE PEIIETKH; CBETO(UILTPHI; Mpudop I'naseipuna; Beimpsamutenu BC-24 u
BC-12; 6unpuszma.

CamocrosiTennbHasi paboTa MPOBOAWTCS B KaOWHETaX, OCHAIICHHBIX KOMITHIOTEPHOU

TEXHUKOH ¢ BO3MOXKHOCTBIO MOJAKIIOUEHUS K ceT « HTepHeT» U obecnieueHueM 10CTyIa
B AJIGKTPOHHYIO UH()OPMALIMOHHO-00pa30BaTENIbHYIO CPEy YHUBEPCUTETA.
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