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HanpagsyenHocTs (mpo¢uiib): be30macHOCTh U KAYECTBO CEIbCKOXO03IMCTBEHHOTO
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KBanudukanus (crenenn): 6akaiasp
®opma 00y4eHUs: OUHAsL, OYHO-3a04HAs
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¢popma ¢popma
Kype 1 1
CemecTp/TpmMecTp 1,2 2,3
Jlekuu 72 6
JlaGopaTopHble 3aHATHS 108
IIpakTH4eckue (CeMUHAPCKME) 6
3aHATHS
Koncyabranuu
®opma(bl) MPOMEKYTOUYHOM 3ayer 3ayer
aTTrecTanuu sk3ameH — 0,3 | sx3amen — 0,3
KonTpoub 9 9
HNubie popmbl padoThI
CamocrosiTesibHas paboTa 98,7 158,7

Bcero yacon:288

TpynoeMkocTh: 8 3a4eTHBIX €IMHMII.
Pa3zpaboTtunk(u) paboueii mporpamMmsi;
KaHIuIaT (PU3UKO-MAaTEMATHICCKUX HAYK, TOTICHT

Cunopos A.B.



I. OPTAHU3ALIMOHHO-METOJUYECKUI PA3JIEJI

Heas u3yyeHMs AUCHUIUIMHBI: JaTh CTYIACHTaM IIOCIEAOBATENbHYIO CHUCTEMY (DHU3MUYECKHX
3HaHUH, HEOOXOAMMBIX JUIsl CTAHOBJIEHMS HX €CTECTBEHHOHAy4yHOro oOpa3oBaHus, (OpMHUpOBaHUS B
CO3HAHUHM (U3UYECKON KApTHHBI OKPYXKAIOIIETO MHUPA; MPAKTHUYECKHE HAaBBIKH, HEOOXOIMMBbIC JUIS
IPUMEHEHHUs (PU3MUECKUX 3aKOHOB K PEIIEHHIO KOHKPETHBIX (M3MYECKUX 3ajaay; IPeJICTaBICHHE O
BO3MOKHOCTSIX NMPUMEHEHUS (U3NUYECKUX METOAOB HCCIICAOBAHUS B MPO(ECCHOHATBLHON JIESTEIbHOCTH
MH)KEHEPOB-TEXHOJIOTOB.

33113'—11/1 H3YyYCHUA TUCHUIIJIHHBI:

0 ¢dbopmupoBanue IIOHUMaHUs  3HAYUMOCTHU duznveckoi COCTAaBJISIOLIEN B
€CTECTBEHHOHAYYHOM 00pa30BaHUU MH)KEHEpa-TEXHOJIOTa;

0 dbopMHpOBaHHE HABHIKOB M YMEHUH 10 paIlMOHAIBHOW OpraHM3alliil YMCTBEHHOU
JESATEIBHOCTH, BOCHPHUATHA U KOHCIIEKTHPOBAHMs TEOPETUYECKOIO MaTepuaa IPU H3YYEHUU OCHOB
buzuku;

0 pa3BUTHE JIOTMYECKOIO MBILIUICHUS U OBJIAZICHHME METOJAMU PELIEHUS 3a7ad PasIu4HbIX

pa3nenoB (pU3HMKH MyTeM IMOCTPOSHUS MAaTEMaTHYECKUX Mojienel (PU3NYecKuX MpoIeccoB u 0(hopMIIeHUE
pe3yabTaTOB UCCIIEOBAHUS;

0 (GbopMHUpOBaHHE HABBIKOB HCCJICIOBATCIIbCKOW pabOThl H  aHANW3a  IOJTYYCHHBIX
PE3yNbTAaTOB, MOACTUPOBAHUS (DU3MUECKHUX MPOIIECCOB IIPU PEIICHUU KOHKPETHBIX (PHU3UUYECKUX 3a]1aY;
0 (hopMHUPOBaHHE HABBIKOB CAMOCTOSATEIHHOTO MPUOOPETCHHSI M TPUMEHEHUS ITOTYYCHHBIX

3HAHUH.

Mecto aucuunmimmebl B cTpyktrype OIIOII: peanusyercs B pamkax 0a3oBoil (00s13aTeIbHON)
gactu 010ka b1.

IInanupyemble pe3yJbTaThl 00yUeHHs 110 JUCHHUILINHE:

IInanupyemsle pe3ybTaThl

Kon
NuankaTopsl KoMNeTeHIHMT o0yueHus
KOMIIETeHIINH
10 JUCHMILJIHHE
OIIK-1 3naer: 3naer:
-OCHOBHBIC 3aKOHBI MAaTEMAaTHUYCCKUX, -ONpCaACIICHUA OCHOBHBIX
€CTeCTBEHHOHAYYHbIX U | (Qusnueckux TOHSITHH,
oOuienpodeccHoHaNbHBIX AUCUUIUIMH C (bopMyITUPOBKHI 3aKOHOB U
pUMEHEHUEM MHPOPMALIMOHHO- |  (pyHIaMEHTaIbHBIX HPUHIUIIOB
KOMMYHHKAIIHOHHBIX TEXHOJIOTHA €CTECTBO3HAHUS; HOHUMATh

MOJIETIbHBIA XapakTep (pU3NYECKOro
3HaHUSA u 3HaTh TPaHUIBI

IIPUMEHUMOCTH buznyecKknx

TEOPUI

YmMmeer: YmMmeer:
-pemaTL TUIIOBBIC 3a1a4yy| -OIIMCHIBATH q)HSI/I'-IeCKI/Ie SABJICHUSA W

npoeCCUOHATIBLHON JIeATEIbHOCTH Ha  MpOLEcChl M UX  B3aMMOCBSI3H;
OCHOBE 3HAaHUW OCHOBHBIX 3aKOHOB| HCIIOJb30BaTh (PU3UYECKHUE METO[IbI
MaTEMaTUYECKUX, €CTECTBEHHOHAYYHBIX| ONMCAHUSA CUTyallUHd JUIsl PELICHMs
u oOmenpodecCHoHaIbHBIX AUCUMIUINH  MPAKTHUYECKUX 3a7a4

C  TNpUMEHEHHEM  HH(POPMALMOHHO-
KOMMYHUKAI[MOHHBIX TEXHOJIOTUHI

Baaneer: Baaneer:
-HaBBIKAMH 10 PEIICHHUIO THIOBBIX | -CIIOCOOaMU 00BsICHEHUS u
3aJ1a4 npodeccrnoHanbHON MHTEPIPETALUU pe3yJIbTaToOB
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NeSITeIbHOCTH HAa OCHOBE 3HaHWH | HAONIOJCHWH ©  OKCIIEPUMEHTOB,

OCHOBHBIX 3aKOHOB MaTE€MaTHYECKHX, MOHUMAHUS (U3NYECKUX TEKCTOB;

€CTeCTBEHHOHAYYHBIX W | BOCHpHATHS, nepepadoTKu U

o0menpodeCCHOHANBHBIX JTUCIUTUIINH C PEIbSBICHUS yueOHOH

PUMEHCHUEM WHPOPMAIIMOHHO- |  WH(GOPMAIMU B PA3IUYHBIX (OpMax

KOMMYHUKAI[UOHHBIX TEXHOJIOTUHI (croBecHOM, 00pa3Hoii,
CHMBOJITYECKOH)

II. COAEP’)KAHUE U OB BEM JUCHUIIJIMHBI
€ YKa3aHHeM KOJIMYecTBA YacOB, BbIIeJIeHHbIX HA KOHTAKTHYIO padoTy 00y4arouuxcs
¢ mpenoaasareieM (M0 BUIaM y4eOHbIX 3aHATHI) M HA CAMOCTOSITEIbLHYIO Pa0OTy

Ounas ¢popma o0yueHust

Ne HaumMmeHnoBanue Beero AyIHTOpHbIE 3aHATHS Cam.
n/n pa3aesioB U TeM JK 13 JBb pao.
Paznen 1. Mexanuka 86,4 21,6 43,2 21,6

TBEPAbIX TCJI U
CIUIOIIHBIX Cpea

1. | Tema 1. KunemaTtuka u 28,8 7,2 14,4 7,2
JMHAMUKa MaTE€pUaIbHON
TOYKHU U TBEPAOTO Tea.
3aKOHbBI COXPAaHEHUS.

2. | Tema 2. DieMeHTHI 28,8 7,2 14,4 7,2
MEXAHHMKH CIIONTHBIX
cpea _

3. | Tema 3. KoneOanus u 28,8 7,2 14,4 7,2
BOJIHBI

4 Paznen 2. MKT rasa. 57,6 14,4 28.8 14,4
PaBHoBecHasi u
HepaBHOBeCHas
TePMOAUHAMHUKA

5 | Tema I. MonekynsapHo- 28,8 7,2 14,4 7,2
KHHETHYECKUHA METO]I.
3aKOHBI UJI€aTbHBIX Ta30B.
SIBnenus nepeHoca.
Peanbnblie rassbl.

6 Tema 2. CraTucTHdeckas 28,8 7,2 14,4 7,2
¢uzuka u
TEPMOIUHAMUKA.
Craructuueckue
pacrpeieneHus.
OCHOBHBIE 3aKOHBI U
TIPUHITATIBI
TEPMOAMHAMHUKH.

Wroro 1 cemectp 144 36 72 36

7 Paznen 3 37 12 12 21
DJIeKTPUYECTBO U
MAarHeTH3M




Tema 1. DnekTpocTaTuka.
ITocTosiHHBIH
ANEKTPUYECKUN TOK

15

Tema 2. MarautHoe moiJe.
MaruuTHoOE 110JIE B
BEILECTBE

15

10

Tewma 3. SIBneHue
3JIEKTPOMATrHUTHOMN
WHIYKIIUA. Y paBHEHUS
Makcaeia.
DNeKTpOMarHUTHBIC
KOJICOAHMS U BOJIHEI.

15

11

Paznen 4. OnTuka

30

o0

oo

14

12

Tewma 1. [lonsitue o
Jy4eBOU
(reoMeTpUYeCcKoil) ONTUKE

15

13

Tema 2. CoiicTBa
CBETOBBIX BOJIH.
HNHuTtepdepenmus,
TQpakus.
DNeKTPOMarHUTHHIE
BOJIHBI B BEIIIECTBE,
TUCTIepCHs, TTOJSPU3ALIHS
CBeTa.

15

14

Pa3znen 5. KpantoBast
Ppusuka

30

14

15

Tema 1. TemmoBoe
n3inydeHre. GOTOHBI.
doroaddext. Dpdext
Komnrona

15

16.

Tema 2.
DKCHEePUMEHTAIBHOE
000CHOBAHHE OCHOBHBIX
WJIe KBAaHTOBOM TEOPHH.
KopnyckynsipHo-
BOJIHOBOM JTyaJIM3M.
Ypasuenue lpenunrepa

15

17

Pa3zgen 6. ®usuka aroma
" gapa

29,7

13,7

18

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

U CTUMYJIMPOBaHHOE
n3irydeHue. Jlazepsl.
OneMEHTBI KBaHTOBOU
CTaTUCTUKH

15

19

Tema 2. AToMHOE A11po 1
BJIGMCHTapHBIG qacCTUulbl

14,7

6.7

..20

cbopma omyemHocmu

3ayem
okzamern — 0,3

Konmponw
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21

HUmoeo 3a 2 cemecmp

144

36

36

62,7

HUTOTI'O:

288

72

108

98,7

OuHo-3a04Hast popma o0yueHunst

n/n

HaunmenoBanue
pa3esioB U TeM

Bcero

AyIMTOpHBbIE 3aHATHS

JIK

113

JIb

Cam.
pao.

Pa3zgen 1. Mexanuka
TBePAbIX TeJI U
CIUIONIHBIX Cpej

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

22

20

Tema 2. DneMeHTEI
MEXAHUKHU CIUIOIITHBIX

Cpen

22

20

Tema 3. Konebauus u
BOJIHBI

14

14

Pazpen 2. MKT rasa.
PaBHoBecHas u
HepaBHOBeECHAas
TePMOAUHAMHUKA

Tema 1. MonekyinspHo-
KMHETUYECKUN METOJI.

3aKOHBI nacaJIbHBIX I'a30B.

SIBnenus nepeHoca.
PeanbHrble ra3ebl.

10

10

Tema 2. CraTuctudeckas
¢uzuka u
TepMOJMHAMUKA.
CraTtucTudeckue
pacrpeienieHus.
OCHOBHBIC 3aKOHBI B
TIPUHIIHAITHI
TEPMOAMHAMHUKH.

10

10

Pa3znen 3
DJIEKTPUYECTBO U
MAarHeTu3sm

Tema 1. DnexkrpocraTuka.
[TocTrosHHBII
NEKTPUYECKUH TOK

10

10

Tema 2. MarautHoe 1oJie.

MarnuTtHoe 110JIe B
BEIIIECTBE

10

10

10

Tewma 3. SIBnenue
3JIEKTPOMATrHUTHOMN
MHJIYKLIHH. Y paBHEHUS
Makxkcsemna.
ONEKTPOMarHUTHHIE

10

10




KOJIEOaHUA U BOJIHBEI.

Wroro 3a 2 cemectp 108 2 2 104

11

Paznen 4. OnTuka

12

Tewma 1. [lonsitue o 11 2 9
JIy4eBOM
(reoMeTpuYecKoil) ONTUKE

13

Tema 2. CBoiicTBa 11 2 9
CBETOBBIX BOJIH.
HNutepdepenmus,

TG PaKIHS.
DJIEKTPOMArHUTHBIC
BOJIHEI B BEIIIECTBE,
JTUCTICPCHS, TTOJISPU3ALIHS
CBeTa.

14

Paznen 5. KBanroBas
(pusuka

15

Tewma 1. TenoBoe 11 2 9
uznyuyeHue. OTOHBI.
®oroaddext. dddext
Komnrona

16.

Tema 2. 11 2 9
DKCIEPUMEHTAIILHOE
000CHOBAHHE OCHOBHBIX
WJIe KBAHTOBOM TEOPHH.
KopnyckynsipHo-
BOJIHOBOM JTyaJIu3M.
Ypasuenue lpenunrepa

17

Paznen 6. ®Puzuka atoma
" gapa

18

Tema 1. ATom u Mosekyna 9 9
BOJIOPO/Ia B KBAHTOBOM
teopun. ClIOHTaHHOE
U CTUMYJIMPOBaHHOE
n3irydeHue. Jlazepsl.
DIIeMEHTHI KBAaHTOBOU
CTaTUCTUKH

19

Tema 2. ATtomHOE SApO U 9,7 9,7
JJIEMEHTAPHbBIE YaCTUIIBI

20

2K3aMeN 0,3

21

Koumponw 9

22

HUmoeo 3a 3 cemecmp 72 4 4 54,7

HNTOTO: 180 6 6 158,7

3aounas popma o0yueHHs He peajin3yeTcs

I1I. OHEHOYHBIE MATEPUAJIBI IJI51 HPOBEJEHUA TEKYIIEH U
IMPOMEXYTOYHOU ATTECTAIIMA OBYYAIOIIUXCA 11O JUCIUITJIMHE

Tekyras aTTecTanus IpoBOIUTCA B popMe KOHTPOJIBHOU paboThl, pedepara.
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TunoBoilt BApMaHT KOHTPOJIbHOH PadoThI

KonTtpouabnas padora Ne 1

Bapuanr A.

1.

MasTHUK Maccol m OTKJIOHEH Ha YroJj o OT MOJI0KEHUs paBHOBecus. YeMy paBHa KHHETHYECKAs
SHEprus B HU3LIEH Touke TpaekTopuu? Yemy paBHa cuiia HaTsKEHUS HUTH T AsIMHOM / B 3TOM
TOUYKE?

Touka coBepiiaeT rapMoHUYecKkue kosiebanus. Hanbopiee cMEnIeHNE Xmax TOUKH paBHO 10 cM,

Haubonbmas ckopoctb X, .. =20 cm/c. Haliti yrioByro 9acToTy o KoneOaHui 1 MaKCUMAaIbHOE

YCKOpeHHE X .- TOUKH.

[lo xacarenpHOM K LIKUBY MaxOBUKa B BUJE AUCKa AuameTpoM D=75 cM u maccoit 71=40 kr
npuioxeHa cuia F=1 kH. Onpegenuts yriioBoe yckopeHne £ M 4acTOTY BpalllEeHUs N MaXOBHUKa
yepe3 Bpems t=10 ¢ mocie Havana AeHCTBUS CUJTBI, €CITU PainycC T mKuBa paBeH 12 cm. Cusoit
TpEeHHs IpeHeOpeYb.

bannon o6semom V=12 1 conepxut yraekucnsiii ra3. Jlaneane P=1 Mlla, temneparypa T=300
K. Onpenenuts maccy rasa.

1 xmonb ra3a, Haxonsamumiicsa npu tremueparype 71=300 K, oxnaxxnaercst U30XOpU4ECKH,
BCJIE/ICTBHE YETO €ro JaBJeHHE YMEHbINAeTCs B 2 pa3a. 3aTeM ras u300apuyecku pacuupsercs
TaK, YTO B KOHEYHOM COCTOSTHUH €ro TeMIlepaTypa paBHa nepBoHavaabHOU. M300pa3uTk mpoiiecc
Ha quarpamme P, V. Haittu npupainenue sHTponuu AS, npupanieHue BHyTpeHHel saHepruun AU,
COBEpIICHHYIO Ta30M paboTy 4.

Bapuanr b.

1.

I'py3uk, npuBsi3aHHI K HUTH JJIUHOM =1 M, OMCHIBaeT OKPYKHOCTh B TOPU3OHTAIBHOMN
mockocT. Onpenenuts nepuo T oOpaiieHust, €cu HUTh OTKJIOHEHA Ha yron ¢=60° ot
BEPTHUKAIH.

ITyns maccoit m=10 r neTut co ckopoctbo v=800 m/c, Bpaiiasch BOKpYT IPOAOIBHOM OCH €
gactoroit n=3000 c!. TIpuHUMas MyTI0 3a MUIHMHAPUK AUaMeTpoM d=8 MM, OIpeIeuTh HOIHYIO
KMHETUYECKYIO dHepruto T mynu.

Ha xon1ax ToHkoro crepkHs AyinHoi 1=30 cM yKpernieHbl OAMHAKOBbBIE TPY3UKHU IO OTHOMY Ha
Kax10M KoHIle. CTepkeHb ¢ Tpy3MKaMH KOJIEOJIeTCsl OKOJIO TOPU30HTAILHON OCH, MPOXOAIIEH
4yepes TOUKY, yaaleHHyto Ha d=10 cM oT 01HOTO U3 KOHIOB cTepkHA. OnpenenuTh NPUBEACHHYIO
nmuny L n nepuon T konebanuit Takoro pusnueckoro MasiTHUKa. Maccoii cTepkHs peHeopeyb.
A3or, 3aauMaBmmii 06seM V=10 1 nipu napnenun P1=2-10° [Ta, H30TepMUYECKH PACIIMPHICS 10
oobema V2=28 1. Onpeaenuts paboTy paclIMpeHus rasa.

2 kr kucnoposa rpu Aasnenun 100 kI1a 3aauMarot o6bem 1,5 M2, B pesyabTaTe paciipenus
o0beM rasza ypenuuuics B 2,5 pa3a, a 1aBJeHHe YMEHBIIUIIOCh B 3 pasza. Haiitu npuparienue
BHyTpeHHeH 3Heprun AU u sHTpornnu AS raza.

KonTtpouabnas padora Ne 2

Bapuaunrt A

1.

YeTwipe 3apsjia pacrojioXkKeHbl B BepIIMHAX KBajapaTa co cropoHoil 107'm. Kakyio Benuuuny u

HanpaBlieHue UMeeT BEKTOp HAIPsKEHHOCTH B LIEHTPE KBaApaTa, €ClM 3apsiIbl OJMHAKOBHI ¥ paBHb! 107

Kn?
2.

JIBe rpynmel U3 Tpex MOCIEeI0BAaTEIbHO COCIMHEHHBIX 3JIEMEHTOB BKJIKOUEHBI napaiesbHo. DJ[C

KaX/10To 37eMeHTa paBHa 1,2 B, BHyTpeHHee compotuBieHue paBHo 0,2 Om. IlomydenHast Garapes
3aMKHyTa Ha BHeEIIHee conpoTuBieHue 1,5 OM. Hailtu cuimy Toka BO BHEIITHEH 1IETIH.
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3. B 0JHOpOJHOE MAarHUTHOE MOJ€ HANpsKeHHOCTho H=10A/M moMeleHa KBajpaTHas paMKa cO
cTOpoHOM a=10 cM. IIJIOCKOCTh paMKH COCTAaBJISIET ¢ HAIIPaBJICHUEM MArHUTHOTO noJig yroa 0=60. Haiitu
MArHUTHBIN OTOK, TPOHU3BIBAIOILNN PAMKY.

4. Onpenenuth YrioBoe IMOJIOXKEHHE MHUHHUMYMOB, KOTOpBIE HAxXOJATCS MO 00€ CTOPOHBI OT
[EHTPATBFHOT0 MakcuMyMa, mpu audpaknun DpayHrodepa or menu mupuHOH 10 MKM, eciu yroiu
nageHus ceera 300u qimHA cBeTOBOM BOJHEI 0,5 MKM.

5. Hackonbko m3mMeHmnach KUHETHYECKasi SHEPTHUs JEKTPOHA B aTOME BOJIOPO-Aa MPU HU3IyYECHUU
aToMoM (poTOHA C IJTMHOM BOJIHBI 486 HM?

Bapuaunt b

1. ITebummaKka maccoit 10-5t, Hecymas Ha cebe 3apsa 10-8Ki, Bierena B 3JeKTpUuYecKoe TOJiEe B
HanpaBJieHUU cwioBbIX JuHUM. [locne mpoxoxkneHus pasHoctu noteHuuanoB 150 B mbimmHka mmena
ckopocTh 20 M/c. KakoBa Obl1a CKOPOCTh MBUIMHKHU J0 TOT'0, KaK OHa BJIeTeNa B moje?

2. [lo amomunueBoMy npoBoay cedueHueM 0,2 cm2teuer Tok cuioi 0,02 A. Onpenenuts cuiy,
JEUCTBYIONIYI0O Ha OTJeNbHbIE CBOOOJHBIE 3JEKTPOHBI CO CTOPOHBI JIEKTPUYECKOIrO MOJsA. Y IenbHOE
COINPOTHBIICHUE ATFOMHHUSA p=26 HOM/M.

3. BuToK miomanpo 25 cM? YCTaHOBWJICSI B OAHOPOJAHOM MAarHUTHOM I0Ji€ HanpsKeHHOocTho 3000
A/m. Tlo BuTky Teuet Tok cuioid 10 A. Kakyto paboTy HY>KHO COBEPIINTH, YTOOBI TOBEPHYTH BUTOK Ha 90
OKOJIO OCH, COBMAJAIOIIEH C OTHUM U3 TUaMETpOB?

4. Ha menp mupunoit a=0,1 MM nmagaer MOHOXpPOMAaTHYECKHM CBET C AIUHOW BOJHBI =0,5 MKM.
JudpakiuonHas KapTHMHa HaOJIOJaeTcs Ha S3KpaHe, pPacIHojOXKEHHOM HapaijenbHo Iuenu. Haiitu
paccTosiHAEe AOT IIEeJH JI0 KpaHa, eClI MHUPHHA [EHTPAILHOr0 AU(PAKIIMOHHOTO MakcuMyma b=1 cm.

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

IIpumepnas TemaTuka pegepaTon

N3mepenue 31eKTprUuecKuX U HEIJIEKTPUUECKUX BETUUMH.
Hcnonb30BaHne 3IIEKTPOIHEPTUN B TPAHCIIOPTE.
JlazepHble TEXHOJIOTUHU U UX UCIOIb30BaHUE.
Mognenu aroma. OnbiT Pesepdopaa.
MounHus - ra30BbIi pa3ps B IPUPOIHBIX YCIOBUSX.
IlepeMeHHBIN 3IEKTPUUECKUNA TOK M €T0 IPUMEHEHHE B MEUIIMHE.
[Tonstue o ronorpaduu. I'onorpaduyeckrne yCTaHOBKH.
[IpuHIMIIBI KBAHTOBOM MEXaHUKH.
[IpousBocTBO, NEepeaya U NCMOJIb30BAHNE AIIEKTPOIHEPTUH.
. PeanbHble ra3sl, )KUIKOCTH U TBEP/BIE TEJA: CPABHUTENIbHASI XapAKTEPUCTHKA CBOMCTB.
. Camoopranusanys B Ipupojie 1 oOIIeCcTBe.
. CBer u BemiecTno.
. Cunbl mneprun. Cuna Kopuomnuca.
. CoBpemeHHbIE TPOOJIEMBI (PUBHKH.
. CTpoeHue aTroMa U aTOMHOTO Si7Ipa.
. Teopus 1 sKcrIepUMEHT B (PUBHKE.
. TenmoBuaeHue, kak 00J1IaCTh MPUMEHEHHUS 3aKOHOB TEIJIOBOIO U3TyUYECHHUSI.
. du3nyeckue cBoKcTBa aTMOC(hEpHI.
. DNEKTPUUYECKUN TOK B PA3JIMYHBIX CPEIax.
. O dext Xomra. MarHeToconpoTUBIICHHE.
. Bunpl uznyyenuii. Uctounnku cBera.
. Bonnel B ynipyroi cpene. BoiaHoBoe ypaBHeHue.
. luHaMuyeckue 3aKOHbl U MEXaHUYECKHUM IETEPMUHU3M.

O NN R
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24. ludpakuus B HaIeH *KU3HH (B OBITY).

25. CTpyKTypa €CTECTBEHHOHAYYHOT'O ITO3HAHUS.

26. CoBpeMEHHbIE NPEACTABIECHUS O IPOCTPAHCTBE U BPEMEHH.
27. XapakTepucTHKa OCHOBHBIX (PM3MUECKUX B3aUMOICHCTBUH.
28. KosiebaTenbHOE IBUKEHUE U €TI0 XapaKTEPUCTUKH.

29. Unepuus u ee NpUMEHEHHE.

30. DKcliepUMEHTAIBHOE MTOATBEP)KIEHUE OCHOB TEPMOIMHAMUKH.
31. DneKTpOMarHuTHbIE BOJIHBI B IPUPOJIE U TEXHUKE.

32. DHTponus U ee u3MeHeHue Bo BeeneHHoi.

33. Ontuueckne HHTEP(HEPEHIIMOHHBIE TPUOOPHI.

34. CtpoeHue U CBOMCTBA KUAKOCTEH.

35. OCHOBHBIE 3aKOHBI JIEKTPOJUHAMUKH.

36. KopnyckyisspHO-BOJIHOBOM Jyajiu3M BEIIECTBA.

37. KopryckynsipHO-BOJIHOBOM yaqu3M CBETa.

38. KBaHTOBBIE CBOMCTBA MOJIEKYJI U aTOMOB.

39. OcHOBHBIE 3aKOHBI KBAHTOBOW ONTHKH.

40. CuHepreTuka — T€OpUsl CaMOOPraHU3aLINH.

41. dunocodekre MOHATHUS: MPUYNHA U CIEICTBUE. J[eTepMUHU3M.
42. HayyHoe Oo3HaHUE U €r0 OCOOEHHOCTH.

43. JInajieKkTuka mporecca rno3HaHusl.

44. ®uznyeckue 3aKOHbI B CIIOPTE.

[IpomexxyTouHast aTTecTanusi OOydYaroIIMXCS OCYIIECTBIsieTcss B (hopme 3auera, dK3aMeHa C
HCIIOJIb30BAaHUEM CIIEIYIOIIHUX OLIEHOYHBIX MaTEPUAIOB: .

Bonpocsl k 3auery
(1 cemecTp, ouHasi/0ouHO-3204Hasi GopMa 00yUeHHs)

1. OcCHOBHBbIE NOHATUS KHHEMATHKU: ABM)KEHUE, TPAEKTOPHUS, IIyTh U IIEPEMELICHHUE, CKOPOCTb U
YCKOpEHHUE, CUCTEMA OTCUETA, 3aKOH JIBUKECHHUSI.

2. llpocTsle BUABI ABMKEHUS U UX YPABHEHHS.

3. TlonsiTue BeKTOpa U OCHOBHBIE ONepanuu ¢ BekTopamu. «Mrpa ciosy.

4. VYckopeHue npu HEPaBHOMEPHOM KPUBOJUHENHOM JABHKEHUH.

5. CB#3b TUHEHHBIX U YIIIOBBIX BETUYHH TP IBUKEHUH 110 OKPY>KHOCTH.

6. HMuepuumanbHble cucteMbl oTcueta. [lepBblil 3akoH HproTOHA Kak 3aKOH MHEPIIUH.

7. Tloustue maccol Tena. Cuna kak ¢pusnyeckas BenuuuHa. CHIIbI B IPUPOJIE.

8. ®opmynupoBKa BToporo 3akoHa Hbl0TOHA U c110COObI €ro IPUMEHEHHSI.

9. ®dynpameHTanbHblEe GUNUECKUE B3AUMOACHCTBHUS.

10. Ha3zoBuTE OCHOBHBIE OTIIMUNS MEXY CUIION TSKECTH U BECOM TEA.

11. IIpuHIMIT OTHOCHTENBHOCTH [ anmuies.

12. ImnynsC T€na U UMITYJIbC CUIIBIL.

13. 3aK0H coXpaHEHUsI UMITYJIbCA M YCIOBHS €r0 TPUMEHUMOCTH.

14. PaGora u sHeprus. MexaHuuyeckast SJHEPTHsl U €€ BUIbL.

15. KoncepBatuBHbBIE CUJIBI M MX CBOMCTBA. [[puBenuTe npumepsl.

16. Pabora cumsl o nepemenienuto tena. Koraa padora paBHa Hyno?

17. TeopeMa 0 CBSI3M KUHETUYECKOW YHEPTUH U PAOOTHI.

18. 3akoH coXpaHEHUs PHEPTUU. 3aKOH COXPAHEHMSI IOJTHOM MEX. SJHEPTHUH.

19. Cunbl unepuuu. [Ipumepsr.

20. YcnoBus paBHOBECHS TEIL.

21. MOMEHT MHEpIIMH Tela OTHOCUTEIBHO OCH BpaIlCHUS.
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22. OCHOBHOE ypaBHEHHUE IMHAMUKU BPAILATEIHLHOTO IBHXKCHHUS.

23. KonebarenpHoe nBmkeHne. Buasl koiebanmii. MasTHUKM.

24. TenjoBoe IBUKEHUE U TeMIlepaTypa. MeTo 1bl U3MEepEeHUs TEMIIEPaTyphI.
25. IlapameTpbl COCTOSIHUSA UICAIBHOTO Ta3a. Y paBHEHUE COCTOSHMUS.

26. 3akon JlanpToHA.

27. N3omporecce U ux rpaduky.

28. SIBnenus nepeHoca.

29. OyHKIMS pacupeacsieHus MOJIEKYJ IO CKOpOCTsAM MakcBesia.

30. Mcnapenue u kuneHue xuaxkoctu. I'a3 u nap.

31. Teriora U BHYTPEHHSIS DHEPTUS KaK (GU3NICCKUE BETUUNHBI.

32. Y enbHas TEIJIOEMKOCTH BelIecTBa. Temiora iiaBieHnus U TEIUIOTa Mapooopa3oBaHusl.
33. PaBHOBECHBIC 1 0OpAaTHMBIE TIPOLIECCHI.

34. Hauana TepMOJMHAMUKHU.

35. KII/] TermoBoro auratens. [{ukn KapHo.

36. [lonsitue suTponuu. [Ipumeps! TpPoOLIECCOB ¢ U3MEHEHUEM YHTPOIIUH.

Bonpocsl k 3k3ameny
(2 cemecTp, O4HASA/0OYHO-3204YHAS)

1. DnexTpuueckuii 3apsij U ero cBoicTBa. Dnekrpusanus Ten. CrocoObl dIeKTpU3alum.
DneMeHTapHbIN 3aps U €ro HOCUTENH.
2. BzaumoperlictBue 3apsukeHHBIX Ten. [lonaTue Toueunoro 3apsana. 3akoH KynoHa.
3. DIIEKTpUUECKOE ToJIe. DIEKTPOCTaTUYECKOe ToJie. Teopun 1anbHOACUCTBUS U OJU3KOACUCTBUSI.
[ToTeHuManbHBIN XapakTep 3JIEKTPOCTATUYECKOTO MOJIsl. XapaKTEePUCTUKU B3aUMOJICUCTBHS OIS U
3apsja.
4. XapaKTepHUCTUKH IEKTPUUYECKOT0 MoJist. CBA3b MEXY HANPSHKEHHOCTBIO U OTeHIMaIoM. CUIIOBbIE
JUHUU. DKBUTIOTEHIIMATIBHBIE TOBEPXHOCTH. OTHOPOHOE HIEKTPUUECKOE TI0JIe, TIPUMED.
5. DnekTpuueckoe HampshKeHne. DIeKTPOABIXKYIIas cuia. [IpuHIun cyneprno3unuu u o6J1acTb €ro
MPUMEHUMOCTH.
6. CBoOO/IHBIE U CBsI3aHHBIE 3apsiibl. [IpOBOTHUKY U JU3IEKTPUKU. [IpOBOAHUK B 3JIEKTPOCTATHYECKOM
ToJe.
7. DNEKTPOEMKOCTh YEUHEHHOIO TPOBOAHUKA. KOHEHCATOPBI.
8. DHeprus B3auMOAEHUCTBUS FIEKTPUUECKUX 3aps10B. DHEPrus dNeKTpruueckoro nois. Hocurensb
ANEKTPUYECKON SHEPTUU.
9. DIIeKTpUYECKUH TOK, YCIOBHS €r0 CYIIECTBOBAHUS, €r0 BUJIbI U XapaKTePUCTUKH. CBA3b MEXKIY
IJIOTHOCTBIO U CUJIOHM TOKA.
10. ConpoTuBieHNe U MPOBOJAUMOCTD ITPOBOIHHKA.
11. Croponnue cuibl. JIC uctouHuka.
12.3axonb1 Oma, 3akoH JIxoymns-Jlenma. [Ipasuna Kupxroda.
13. DnekTponuTryeckas AUCCOUMALMS. DIAEKTPOIUTHI. DNEeKTpoau3. 3akoHbl Dapajes A 37IeKTpoIIn3a.
14. DnekTpryeckuii TOK B razax. Buabl pa3spsioB U UX XapaKTEpHUCTHKA.
15. McTouHMKM MarHuTHOTO 1oJid. MarHuTHOE B3aUMOJIEHICTBUE TOKOB. 3aKOH AMIepa.
16. Cuita Amniepa u cuna Jlopenna. /[BrykeHne 3apsyKeHHON 4aCTHUIbl B MATHUTHOM U DJIEKTPHUYECKOM
noisx. D¢ ekt Xona.
17. Mexanudeckas paboTa B MarHUTHOM ToJie. THIyKTUBHOCTh 1 B3aUMHAsl HHTYKTHUBHOCTb.
18. MarnuTHOE 110JI€ B BEIIECTBE.
19. SABnenue rnexkTpomaranTHOM UHAYKIMU. OnbiTel @apanes. [Ipasuio Jlenna. Bpamenue pamku B
MarHuTHOM TIOJIE.
20. DnekTpoMarauTHbIe kKosiebanus. Konebatenbupiii KoHTYp. @opmyra TomcoHa.
21. DneKTpOMarHUTHBIE BOJIHBI, UX OCHOBHBIE CBOMCTBA U XapaKTEPUCTHKH.
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22. OCHOBHBIE 3aKOHBI T€OMETPHUUECKOM ONTUKU. AOCOTIOTHBIN U OTHOCUTENIbHBINA NOKA3aTeNb
npenomiieHus cpeqpl. CKOpOCTh pacipoCTpaHEeHHsI CBETA.

23. Tonkue nun3bl. Popmysa TOHKOH JnH3bL. [locTpoenue n3o0pakeHus B JIMH3aX.

24. Cgert Kak dJekTpoMarauTHas BotHa. MHTepdepennus u nudpakius ceera.

25. IlonepeunocTh cBeTOBBIX BOJIH. [Tonsipusanus ceera.

26. lucnepcus ceeta. [lornomienne u paccesiHue cBeTa.

27. KanroBas npupona ceera. @opmyna [Inanka. @otosppexr. dpdpext Komnrona.

28. OcHOBHBIE (POTOMETPUYECKHUE BETNYNHBI (SIHEPTETUUYECKHI TOTOK, CHUJIa CBETA, CBETUMOCTD U
SPKOCTb, OCBELIEHHOCTH). [IoHATHE TEnecHOrO yria.

29. 3axonsl TeroBoro uznydenus ten (Kupxroda, Credana-bonpiivana u Buna)

30. 3aKOHOMEPHOCTH aTOMHBIX CIIeKTpoB. Mozens aroma Tomcona. OnbiTel Pesepdopaa no paccestuuio
0-YaCTHII.

31. Iloctynatet bopa, anemenTapHas 00poBcKasi TEOpUs BOJIOPOIOTIOI00HBIX aTOMOB.

32. T'unoresa ne bpoiins. KopnyckynsipHo-BoTHOBOMN Ayanu3M yacTull. [I[puHIun HeonpeneaeHHOCTH
(cootnomenue I'eiizendepra).

33. CocraB 1 XapaKTepUCTUKH aTOMHOTO spa, Macca U SHEPTHs CBS3U sAapa. Moenu aToMHOro s1pa,
SJIEPHBIE CUJIBI.

IV. IEPEYEHbB JINTEPATYPBI, HEOBXOJIUMOM JJIsI OCBOEHUS JUCIUILINHBI

5.1. OcHoBHasi IuTEpaTypa
1. Hukepos, B.A. ®usuka: coBpemennslii kypc / B.A. HukepoB. — 4-e uzn. — Mocksa: JlamkoB u K°,
2019. — 452 c.: un. — URL: http://biblioclub.ru/index.php?page=book&id=573262 — ISBN 978-5-394-
03392-6. — TekcT: anexkTpoHHBIN. (AaTa obpamenus 01.09.2024)

5.2. lono/tHUTEIBHAS JTUTEPATYPA

1. Tpodpumosa T.U. Kypc pusuku: YueGHoe nmocobue st By3os / Tpopumona Taucus UsanoBHa. - 7 -¢
u31., crepeotull. - M. : Beiciias mkomna, 2005. - 542 c.

2. Tpodumosa T.U. CripaBounuk no Gusuke ais cTyaeHToB U abutypuentos / T.W. Tpopumosa. — M.:
000 «M3narensctBO AcTpenby»: OO0 «M3parensctBo ACT», 2001. — 400 c., u.

3. ®ummmonosa JI.B. Mertoaudeckue ykazaHus s TPAKTHYECKUX 3aHATHHI [0 H3y9E€HHIO pa3/ena
¢uzukn «Mexanukay.- Exen: EI'Y um. M.A. Bynuna, 2003. — 119 c.

4. Tpodpumosa T.U. COopHMK 3a1a4 10 Kypcy (GU3HMKH ¢ pemenusMu: Y4eGHoe mocobue s By30B
(I'pup MO) / T. . Tpodpumosa, 3. I'. [1aBnosa. - M. : Beicmas mxkona, 2002. - 591 c.

5. Jimurpuesa B.®. OcHoBbl pusuku: YdedHoe nocobue st By308 / B. @. Jimutpuesa, B. JI.
[Ipokodses. - 3 -e uza., ucnp. u pom. - M.: Beiciast mkomna, 2003. - 527 c.

6. Crpenkos C.I1. Mexanuka: YueOuuk s By30s / Ctpenkos, Cepreii [TaBnosuu. - 4 -e us.,
crepeorurl. - CI16.: Jlans, 2005. - 560 c. - (YueOHHUKY AT BY30B).

7. Bonbkenmreiin, B.C. C60pHuK 3a1a4 110 001eMy Kypcy Gusuku: yaeOHoe mocobue ajis BTy308/B.
C. BonbkeHmreitn. — 3-e u3a., uctp. u gomn. — CII6.: Kamwxusiit mup, 2007. — 327 c.

EnoxoBuu A.C. CipaBouHUK 10 (pU3MKe U TEXHUKE: Y4uel. mocoOue i yJamuxcs. — 3-€ u3., mepepao.
u pon. — M.: IIpocsemenue, 1989. — 224 c.: ni.

V.IIEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJEKOMMYHUKAIIMOHHOW CETH
«MHTEPHET», HEOBXOJUMBIX JJIs1 OCBOEHHMA JUCHUIIJIMHbI

Ne Ccbuika Ha HaumeHoBaHue pa3padoTKu

— . . HocTynHocTh
uH(opMALNOHHBII pecypc B JJIEKTPOHHOM (hopme

1. http://somit.ru/ OO6pa3zoBaTenbHbIC AHUMAIH CBOOOAHBIN TOCTYIT
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http://biblioclub.ru/index.php?page=book&id=573262

JUTSI 3aHATHN 110 (U3HKE

http://nuclphys.sinp.msu.ru/

SAnepuas ¢pusuka B Uarepuere

CB0OOIHBIH JOCTYI

http://books.ifmo.ru/

DneKkTpoHHas OMOIMOTEKa
Cankr-IlerepOyprckoro
WHCTHTYTa TOYHOW MEXaHUKU U
OIITHUKHU

CBOOOAHBIN JOCTYIT

https://tsput.ru/res/3.php

HudopmanonHsie pecypesl
o ¢usuke Tynbckoro
rOCY/IapCTBEHHOTO
Me1arOrMYeCKOro
YHUBEPCHUTETA

CBOOOAHBIN TOCTYIT

VI. COBPEMEHHBIE ITPO®ECCHOHAJIBHBIE BA3bI JAHHBIX
N MHOOPMAIIMOHHBIE CITPABOYHBIE CUCTEMBI

http://www.biblioclub.ru

DNEeKTPOHHO-OMOIMOTeYHAs
cucrema (3bC)
YHuBepcuterckas 6uoimoreka
OHJIaliH

Perucrparus yepes nodoi
YHUBEPCUTETCKHUI
KOMIIBIOTED.

B nanbneiimem
MPEA0CTaBISACTCA
HEOrPaHUYEHHbIN
WHJUBUIyaJIbHBIA JOCTYII

W3 110001 TOUKH, B
KOTOpOU MMEETCs TOCTYII
K cetu MIHTEepHET

Poccuiickuit uHpopMaMoHHBII
mopTaJ B 00JIaCTH HayKH, TEXHOJIOTHUH,
MEJULMHBI U 00pa30BaHus

2. | www.elibrary.ru CB0OOOHBIN JOCTYTI

VIIL. JUIEH3UOHHOE U CBOBO/JJHO PACITPOCTPAHAEMOE ITPOI'PAMMHOE
OBECIIEYEHUE

[Tpu peanm3anyu yaeOHOW TUCIIUTUIMHBI IPUMEHSICTCS CIIEIYIOIIee TUIICH3NOHHOE i CBOOOTHO
pacmpocTpaHsieMoe TPOrpaMMHOE 00eCTIeueHUE:

- Microsoft Windows;

- Microsoft Office;

- LibreOffice

VIII. ObOPYJOBAHHUE U TEXHUYECKHUE CPEJICTBA OBYYEHUSA, HEOBXO/JNMBbIE
JJIs1 OCYIMECTBJIEHUSA OBPA3OBATEJIBHOT'O IMTPOLHECCA IO AUCIHUIIJIMHE

VY4eOHble 3aHATUS MPOBOAATCS B ayIUTOPHUAX, YKOMIUIEKTOBAHHBIX CIIELHAIN3UPOBAHHON
MeOenbio, B TOM YHCIE€ CTAllMOHAPHBIMH MM NEPEHOCHBIMH TEXHUYECKHMH CPEJICTBAMHM OOYYEHHUS
(mpoexTop, 3KpaH, KOMIbIOTEP/HOYTOYK).

JlaGopaTopHble 3aHATUS TPOBOIATCA B CHEIHMATM3HUPOBAHHBIX JIAOOPATOPUSAX, OCHAIICHHBIX
CIIEIYIOIMM O0OpYIOBAaHUEM: INTAHTEHUUPKYJIU; MUKPOMETPbI; TEXHHYECKHUE BECHI, CEKYHIOMEpHI;
Ha0Op METaUIMYECKUX IIAPUKOB, GU3MUECKUN MAsTHHK; MATEMAaTUYSCKUN MAasTHUK; IITaHTEHpeircMace;
3epKajbHas IIKajda; MamKrHa ATBYyAa; MaxoBo€ Kojeco, HCToyHuUK OJIC; MummaMmnepmeTpsl;
BOJIBTMETPBI; aMIEPMETPbl, Mara3uH CONPOTUBIICHUS; TaJIbBAaHOMETPBI, PEOXOPJbl; KaTYIIKH;
conporusnenus; BYII-2M; UII/I-1; mara3uHbl CONpOTUBIEHUN ,Mara3uHbl emMkocte, Moayinb®PII13-11
ocimuiorpadsl - yHUBepcalbHble, Mukpockon OWHOKYIsIpHBIA; Kareromerp; Becwl TexHudeckue;
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http://www.biblioclub.ru/
http://www.elibrary.ru/

pasHoBecsl; PHIL; M3meputens (amnepBonbT™merp); [Inutku naboparopusie; XKUIKOCTHbIE MAaHOMETPHI,
VYcraHoBKa A1 onpeneneHus oTHoueHus cp /cv meronoM Kiiemana-/lesopHa; bapomerp; I'urpomerp,
Jlaboparopubrit  komrieke JIKK-4 "CroekTpel aroMoB W MOJEKyn'; IUH3BI (pacceuBalomue W
coOuparoIye); OCBETUTENIM TEHEBOW NMPOEKLUMHU; pyJeTKa-U3MepHUTeIbHast; AU(DPaKIUOHHBIE PEILETKY;
cBeTodmIbTphl; pudop I massipuna; Bempsmurenu BC-24 u BC-12; 6unpusma.

CamocrosiTenpbHasi paboTa MPOBOJUTCS B KaOWHETaX, OCHAIICHHBIX KOMITBIOTEPHOW TEXHHKOW C

BO3MOXXHOCTBIO TOJKIIOUeHUs K cetu «VHTepHeT» u oOecreyeHueM JJOCTyla B 3JIEKTPOHHYIO
MH(POPMALIMOHHO-00pa30BATEIBHYIO Cpely YHUBEPCHUTETA.
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