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JupexTop arponpoMEIIIIeHHOTO HHCTHTYTA
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PABOYAS ITPOI'PAMMA JUCIHUITJIMHBI
b1.0.04.02 ®usuka

Hanpasaenue noaroroBku: 35.03.07 TexHomorust mpou3BOJICTBA U MEPEPAOOTKH
CEJILCKOXO3SIICTBEHHOM MPOAYKIIUU
HanpaBaennocts (mpodumib): TexHonorusi mpou3BOJACTBAa U NEPEPAOOTKU MPOAYKIIMH

ZKHNBOTHOBOJCTBA

KBanuduxanus (crenenn): 6akanaBp
®opma o0yyeHHsI: OYHAsA, OYHO-3a04YHAS

HMHCTUTYT: arponpOMBILIIICHHBIN

Kadenpa: pusuku, 3J€KTPOHUKU U PaTUOTEXHUKU

ouHasi opma | O4YHO-3a0YHAS 3a04Has
dbopma ¢hopma
Kypc 1 1
CemecTp/Tpumectp 1,2 1,2
Jlexknun 16 4
JlabopaTopHbie 3aHATHS 20 4
IIpakTHyeckue (ceMUHaApCKuUe)
3aHATHS
Koncyabranuu 2 2
®opma(bl) NPOMEKYTOUYHOM ader -0,2
OpMa(bI) IPOME3kYTONHO sauer -0, Ik3amen — 0,3
aTTecTanuu ’k3ameH — 0,3
Kontpoanb 36 9
HNuble popmbl padoThI
CamocrosiTesibHasi paboTa 141,5 196,7
Bcero yacoB:216
TpynoemMkocTh: 6 3a4eTHBIX ¢AUHULIL.
Pazpabotunk(u) paboyelt mporpaMmabi:
KaHAUJAT (PU3UKO-MaTEMATUYECKUX HAYK, TIOLEHT Cunopos A.B.



I. OPTAHU3ALIMOHHO-METOJUYECKUI PA3JEI

Heab u3yyeHMs AMCUHMIIMHBI: JaTh CTYACHTaM IIOCIIEAOBATEIbHYIO CUCTEMY (DHU3MUYECKUX
3HAaHUN, HEOOXOJUMBIX /JiSi CTAHOBJIEHUS UX €CTECTBEHHOHAy4YHOro oOpa3zoBaHus, (GOPMUPOBAHUS B
CO3HAHUHU (U3NYECKON KapTHHBI OKPYXKAIOIIETO MHUPA; IMPAKTHUECKUE HABBIKM, HEOOXOIUMBIE IS
MpUMEHEHUs] (U3NYECKUX 3aKOHOB K DPEIIEHUI0 KOHKPETHBIX (PU3MYECKHX 3a/Jay; MpeACTaBICHUE O
BO3MOKHOCTSIX NMPUMEHEHUS (PU3NYECKUX METOIOB HCCIE0BAaHUS B NMPO(ECCHOHAIBHON IeATEIIbHOCTH
MHXEHEPOB-TEXHOJIOTOB.

33,[13‘[1/1 H3YyYCHUA TUCHUIIJIUHBI:

0 ¢dbopmupoBaHue [IOHUMAaHUs 3HAYMMOCTH ¢buznyeckoit COCTAaBJISIOLIEH B
€CTECTBEHHOHAYYHOM 00pa30BaHUU MHKEHEPa-TEXHOJIOTa;

0 ¢dbopmMHpoBaHHE HABHIKOB M YMEHHUH IO PpalMOHAIBHOM OpraHU3allid YMCTBEHHOM
JESATEIIBHOCTH, BOCHPHUATHS M KOHCIIEKTHPOBAHMS TEOPETHYECKOTO MaTepuana NP HU3YYEHHH OCHOB
¢buzuku;

0 pa3BUTHE JIOTMYECKOTO MBIIUICHHUS W OBJIAJCHHE METONAMH PEIIEHUS 3aJad pa3IM4HbIX

pa3znenoB (pU3MKHU MyTeM IMOCTPOCHUS MAaTEeMaTHUECKUX MOJee PU3MUecCKuX MpoIeccoB U opopmieHue
pe3yabTaTOB UCCIIEIOBAHNUS;

0 (dbopMUpOBaHHE HABBIKOB HCCIEIOBATENBbCKOW pabOThl W aHAIM3a TOJNYyYEHHBIX
pPEe3yIbTATOB, MOJICTUPOBAHUS (PU3UIECKUX MPOIECCOB MIPH PEIICHUN KOHKPETHBIX (PM3MUECKHUX 3a/1a4;

(0] (bOpMI’IpOBaHI/Ie HABBIKOB CaAMOCTOATCIILEHOI'O HpHOGpeTeHI/IH nu HpI/IMeHeHI/IH HOJIy‘-IeHHbIX
3HaHUH.

Mecto aucuumiuubl B cTpykrype OIIOII: peanusyercs B pamkax 0a30Boil (00s3aTeIbHOMN)
gactu Osioka b1.

IlnanupyemMble pe3yabTaThl 00y4eHHs 110 AUCHHUILINHE:

IInanupyemble pe3yJibTaThl

Kon
HNuankaTopsl KOMIeTEHIUH o0y4eHust
KOMITETEeHIIMH
10 IMCIMILIHHE
OIIK-1 3Haer: 3Haer:
-OCHOBHBIE 3aKOHBI MAaTeMaTUYECKUX, | -ONpPeeNCHHs OCHOBHBIX
€CTECTBEHHOHAYYHBIX u| Qusmueckux TIOHATHH,
oOuienpodeccuoHaIbHbIX AUCIUIIINH C bopMyITUpPOBKHI 3aKOHOB u
pUMEHEHUEM UHPOPMALIMOHHO- |  (hyHIAMEHTaIbHbIX NPUHIUIIOB
KOMMYHUKAIIMOHHBIX TEXHOJIOT U €CTECTBO3HAHUS; MOHUMATh

MOJIENIBHBIA XapakTep (U3NIECKOTO
3HAHWA W 3HATh  TPAHUIBI

HNPUMEHUMOCTHU duznueckux

TeOpUi

Ymeer: Ymeer:
-pemaTL TUITIOBBIC 3aJa4y| -OIIMCHIBATH q)HSI/I‘-ICCKI/Ie SABJICHUA U

npoecCHOHATIBHOM JEATSIPHOCTH Ha  TPOLECChl M HX  B3aUMOCBSI3H,
OCHOBE 3HAaHUN OCHOBHBIX 3aKOHOB  HCIIOJb30BaTh (DU3UUYCCKHE METOIbI
MaTeMaTUYECKUX, €CTCCTBEHHOHAYUYHBIX  OMHCAHUS CUTYaluil Ul PEeIIeHHs
U 00menpodeCCUOHANBHBIX JUCHHUIUIAH  TPAKTHYECKHUX 3aa4

C  TOpUMCHEHHEM  HH(POPMAIHOHHOA
KOMMYHHKAIIHOHHBIX TEXHOJIOTHIt

Baaneer: Baaneer:




-HaBbIKAMH TI0 PEIICHUIO THUIIOBBIX
3a1a4 npogeccuoHaTbHON
JIeITEIbHOCTH Ha OCHOBE 3HAHUi
OCHOBHBIX 3aKOHOB MAaTCMaTHYCCKHX,
€CTECTBEHHOHAYYHBIX u
o0mienpodecCHOHaTbHBIX JUCIUTIINH C

IIPUMEHCHUEM
KOMMYHUKAIITMOHHBIX TEXHOJIOT U

nH(pOpMaITMOHHO-

-cnoco0aMu 00BsICHEHUS U
UHTEPIIPETAINH pe3yIbTaToB
HAOJIIOJICHUH W DKCICPHUMEHTOB,

NOHUMaHHUA (U3MUECKUX TEKCTOB;
BOCIIPUSITHS, nepepaboTKu u
TpeIbABICHHS yueOHO
nH(popManuu B pa3IuuHbIX (popmMax
(cioBecHOH, o0pa3Hoii,
CHMBOJIUYECKOIN)

I1. COAEP’)KAHUE U OB BbEM JUCIUIIJIMHBI
€ YKa3aHHEM KOJIHYeCTBA 4YacOB, BbIIeJICHHbIX HA KOHTAKTHYIO padoTy 00y4Yaromuxcs
¢ npenoaasareJieM (110 BUIaM y4eOHBIX 3aHATHI) U HA CAMOCTOSITEILHYIO padoTy

Ounas ¢opma 00yueHus

n/n

HaunmenoBanue
pa3esioB U TeM

AyIMTOpPHBbIE 3aHATHS

CamMm.

B
cero K

n3 JB pa6.

Pa3zgen 1. Mexanuka
TBEPABIX TeJI U
CIUIONIHBIX Cpej

38 4

4 30

Tema 1. KunemaTtuka u
JMHAMUKa MaTepUajJIbHOU
TOYKH U TBEPJOTO TeNa.
3aKOHbBI COXPAHEHUS.

15 2

Tema 2. DneMeHTEI
MCXAaHUKHU CIIJIOIITHBIX

cpen

11 1

Tema 3. KonebOanus u
BOJIHBI

12 1

Pazgen 2. MKT rasa.
PaBHoBecHasi n
HepaBHOBeCHAasi
TEPMOIUHAMHKA

27 3

Tema 1. MounekynspHo-
KUHETHUYECKUA METOI.
3aKOHBI HJICATTLHBIX TA30B.
SBnenus nepeHoca.
PeanbHble rassl.

13 1

Tema 2. CraTHcTHYECKas
¢busuka u
TepMOJAMHAMUKA.
CraTtucTudueckue
pacrpeeneHus.
OCHOBHBIE 3aKOHBI B
TIPUHIIHIIBI
TEPMOJTMHAMHUKH.

14 2

Pa3znen 3
DJIEKTPUYECTBO U

37 3




MAar"dHe€Tus3m

Tema 1. DnexkrpocraTuka.
[TocTostHHBIM
AJIEKTPUYECKHUIN TOK

12

Tema 2. MarautHoe 1oJe.
Mar»auTHoe 1HoJjie B
BEIIECTBE

13

11

10

Tewma 3. SIBnenue
3JIEKTPOMATrHUTHOMN
MHJYKIHH. Y PaBHEHUS
Makcsemia.
DneKTpOMarHuTHHIE
Kos1e0aHus U BOJIHBL.

12

11

Pasznea 4. OnTuka

26

I

20

12

Tema 1. IlonsiTue o
JIy4eBOU
(TeoOMeTpPUYECKOi) ONTHKE

12

13

Tewma 2. CoiicTBa
CBETOBBIX BOJIH.
Wutepdepenis,
nudpakims.
DneKTpOMarHuTHHIE
BOJTHBI B BEIIIECTBE,
TUCTIEPCHS, TIOSAPU3ALIH
CBeTa.

14

11

14

Pa3nen 5. KBanroBas
(pusuka

23,5

20,5

15

Tewma 1. TernoBoe
nsiydeHue. GOToHBI.

dororpdext. Dpdext
Komnrona

11,5

9,5

16.

Tewma 2.
DKCIepUMEHTAIBHOE
000CHOBaHHE OCHOBHBIX
WJIe KBAaHTOBOM TEOPHH.
Kopnyckynsipao-
BOJIHOBOU JTyaJIu3M.
VYpasnenue [Ipegunrepa

12

11

17

Pa3zgen 6. ®usuka aroma
U siipa

26

22

18

Tema 1. ATom u MoJiekya
BOJIOPO/Ia B KBAHTOBOM
teopun. ClIOHTaHHOE

U CTUMYJIMPOBaHHOE
u3iydeHue. Jlasepsl.
DJIEeMEHTHI KBAHTOBOM
CTaTUCTUKU

14

11

19

Tema 2. AToMHOE A11po 1
BHeMeHTaprIe qacTUulbl

12

11

..20

cDopma omyemHocmu

3auem -0,2

okzamern — 0,3

4




21

Umoeo 3a 1 cemecmp

144

10

125,8

22

Hmoeo 3a 2 cemecmp

72

10

15,7

Koncynemayus

2

Konmponw

36

HNTOI'O:

216

16

20

141,5

OuHo-3204Has popma o0yueHUst

HaunmenoBanue
pa3esioB U TeM

Bcero

AyIUTOpPHBbIE 3aHATHS

JIK

113

Jb

Cam.
pao.

Pa3zgen 1. Mexanuka
TBEPABIX TeJI U
CIUIONIHBIX Cpej

44,07

0,92

1

42,15

Tema 1. Kunematuka u
JMHAMUKa MaTepUajJIbHOU
TOYKH U TBEPJOTO TeNa.
3aKOHbBI COXPAaHEHUS.

15,41

0,36

14,05

Tema 2. DneMeHTEI
MCXAaHHUKHU CIIJIOIITHBIX

cpen

14,33

0,28

14,05

Tema 3. Konebanus u
BOJIHBI

14,33

0,28

14,05

Pasznea 2. MKT rasa.
PaBHoBecHasi u
HepaBHOBeCHAasi
TEPMOIUHAMHKA

29,66

0,56

28,1

Tema 1. MonekynspHo-
KUHETUYECKUI METOI.
3aKOoHBI UJieaJbHBIX Ta30B.
SIBnenus nepeHoca.
Peanbuble Ta3kbl.

15,33

0,28

14,05

Tema 2. CraTucTHUecKas
¢uzuka u
TepMOJAMHAMUKA.
CraTuCcTHYECKHE
pacrpeeieHusl.
OCHOBHBIE 3aKOHBI
TIPUHITATIBI
TEPMOTUHAMUKHU.

14,33

0,28

14,05

Pazgen 3
DJIEKTPUYECTBO U
MarHeTH3M

43,99

0,84

42,15

Tema 1. DnekTpocraTuka.
ITocTostHHBIN
AJIEKTPUYECKUIN TOK

15,33

0,28

14,05

Tema 2. MarautHoe 110JI€e.
Mar»auTHoOE 110JI€ B
BEILIECTBE

14,33

0,28

14,05

10

Tewma 3. SIBnenne
9JIEKTPOMAarHUTHOU

14,33

0,28

14,05




WHAYKIUU. Y paBHEHUS
Makcgeiia.
DJIEKTPOMArHUTHbHIE
KoJ1e0aHus U BOJTHBL.

11

Paznen 4. OnTuka

29,66

0,56

28,1

12

Tewma 1. [lonsitue o
JIy4eBOM
(reoMeTprYecKoil) ONTUKE

15,33

0,28

14,05

13

Tewma 2. CBoiicTBa
CBETOBBIX BOJIH.
HNuTtepdepennus,

TG paKIHS.
DJIEKTPOMArHUTHbHIE
BOJIHBI B BEIIIECTBE,
JUCTepcus, MOIIpU3aLus
CBETA.

14,33

0,28

14,05

14

Pa3nen 5. KBanroBas
(pusuka

28,66

0,56

28,1

15

Tewma 1. TernoBoe
n3iydeHue. GOoToHB.I.

dororpdext. DPpdext
Komnrona

14,33

0,28

14,05

16.

Tewma 2.
DKCIepUMEHTAIBHOE
000CHOBaHHE OCHOBHBIX
WJIe KBAaHTOBOM TEOPHH.
Kopnyckynsipao-
BOJIHOBOU JTyaJIu3M.
VYpasnenue [Ipegunrepa

14,33

0,28

14,05

17

Pa3nen 6. ®uzuka aroma
U sijipa

28,66

0,56

28,1

18

Tema 1. AToM 1 Mosnekyna
BOJIOPO/Ia B KBAHTOBOM
Teopun. CIOHTaHHOE

Y CTUMYJIUPOBAHHOE
n3nydenue. Jlazepsl.
DNeMEeHThI KBaHTOBOU
CTaTUCTUKH

14,33

0,28

14,05

19

Tema 2. AToMHOE SAPO U
AJIEMEHTapHbIE YaCTHUIIBI

14,33

0,28

14,05

...20

@0pMCl omuyemHocmu

okzamern — 0,3

21

Umoeo 3a 1 cemecmp

144

[\

[\

140

22

Hmoeo 3a 2 cemecmp

72

56,7

Koncynemayus

2

KonTposb

9

HUTOI'O:

216

4

196,7

3aounasi popma o0yueHns He peaTu3yercs

1. OEHOYHBIE MATEPUAJIBI JIISI MPOBEJEHWA TEKYIIEW 1

6




MPOMEXYTOYHOM ATTECTAIA OBYYAIOIIUXCSA MO ANCHUTIJIMHE
Texymas aTTectanus MpoBOAUTCS B (popMe KOHTPOIBHOM paboThl, pedepara.

TunoBoii BApMAaHT KOHTPOJIbHOH PadoThI

KonTtpoabnas pabora Ne 1

Bapuanr A.

I.

MasaTHHK Maccoil m OTKJIOHEH Ha YIroJl oL OT MOJIOKEHHUs paBHOBecHs. UeMy paBHA KHHETUYECKAs
SHEprus B HU3IIEH TOUKe TpaekTopuu? UeMy paBHa cuila HATSHKEHHUSI HUTH T THHOM / B 9 TOMN
TOYKe?

Touka coBepiaer rapMoHnueckue kojaedanus. HanbompIee CMEIIEHNE Xmax TOUYKH paBHO 10 cM,

HauOoJIbIIast CKOpocTh X, . =20 cm/c. Haliti yrioByro 4acToTy o KoJneOaHUH U MaKCUMAJIbHOE

yckopeHue X, ... TOUKH.

ITo kacaTenbHOM K IIKUBY MaxOBHKa B BUJE AUCKa nuameTpoMm D=75 cMm u maccoit M =40 kr
npuioxeHa cuna F=1 kH. Onpenennuts yriioBoe yckopeHne £ W 4acTOTYy BpalI€HUs N MaXOBHKa
yepes Bpems t=10 ¢ mocie Hayana qeiCTBUS CUIIbL, €CIIM paJnyc r KUBa paBeH 12 cM. Cuoi
TpEeHUs peHeOpeyb.

bannon o6semom V=12 1 conepxut yriaekucinsiii ra3. Jlapneaune P=1 Mlla, remneparypa T=300
K. Onpenenuts Maccy rasa.

1 xmonb rasa, Haxogsammiica npu temieparype 77=300 K, oxnaxxnaercst U30XOpU4ECKH,
BCJIE/ICTBHE YETro €ro JaBjeHHe YMEeHbIaeTcs B 2 pa3a. 3aTeM ra3 n300apuyecky paciupsercs
TakK, YTO B KOHEUHOM COCTOSIHUM €r0 TeMIIepaTypa paBHa rnepBoHadanbHoi. M3006pa3uTh mporecce
Ha nuarpamme P,V. Halitu npupaienre sHTponuu AS, npupaiieHiue BHyTpeHHen sHeprun AU,
COBEpPILIEHHYIO Ta30M paboTy A.

Bapuanr b.

1.

['py3uk, npuBsSi3aHHN K HUTHU JJIMHOM =1 M, OMCBIBaeT OKPY>KHOCTh B TOPU30HTAIBHON
wiockoct. OnpenenuTs nepuo T obpaleHus, eCli HUTh OTKJIOHEHa Ha yroi g=60° ot
BEPTHUKAIIH.

[Tymnst maccoit m=10 T neTuT co ckopocThio v=800 M/c, Bpamiasick BOKpYT MPOAOILHON OCH C
gactoToit n=3000 ¢, [TpuHKMas myIio 3a IIMHAPHUK AuaMeTpoM d=8 MM, OTIpeIeUTh MOJTHYIO
KMHETUYECKYI0 3Hepruto T mynu.

Ha xoHI1ax TOHKOTO cTep>KHs JUTMHOM 1=30 cM yKpernseHbl OAMHAKOBbIE TPY3HUKH 110 OJHOMY Ha
KakJ10M KoHIle. CTepKeHb ¢ TPy3UKaMH KOJIe0JIeTCs OKOJIO TOPU30HTAILHON OCH, POXOIAIICH
yepe3 TOUKy, yAajaeHHyto Ha d=10 cM oT 0JHOTO U3 KOHIIOB cTepKHS. ONpeaesuTh NPUBEIECHHYIO
nHy L m mepron T xonebanuii Takoro Gu3nueckoro MasTHUKa. Maccoil CTepKHs MpeHeOpeyb.
A3or, 3anumaBmmii 00beM V=10 1 npu naBnenun P;=2- 10° Ia, M30TEPMUYECKH PACIIUPUIICS 10
obwema V,=28 51. Onpeaenuts paboTy pacIupeHus rasa.

2 kr xucnopoaa npu nasiaenun 100 kIla 3annmaror oovem 1,5 M. B pe3yiabTare paclllupeHUs
0o0beM ra3a yBeIu4miICs B 2,5 pasa, a JaBJeHHe YMEHBIIMIOCH B 3 pa3a. Haiitu npupamnienue
BHyTpeHHel 3Heprun AU u aHTponuu AS rasa.

KonTpoabHasi padora Ne 2

BapuanTt A



1. UeThIpe 3apsjga pacIiONOKEHbl B BEpIIMHAX KBagpara co croporoit 107'm. Kakyio Benmumuy n
HATPABIICHAE NMEET BEKTOP HAMPSKEHHOCTH B IIEHTPE KBAJPATA, SCIIM 3apsiIbl OXMHAKOBHI 1 paBHbI 107
Kn?

2. JIBe rpynmsl U3 TpeX MOCIEeA0BAaTENBLHO COCIMHEHHBIX 3JIEMEHTOB BKJIKOUEHBI napauienbHo. DJ[C
KaX/10ro meMeHTa paBHa 1,2 B, BHyTpenHee compotuBienue paBHo 0,2 Owm. Ilomydennas Oatapes
3aMKHyTa Ha BHeIIHee conpotuBienue 1,5 OM. HaiiTu cuimy Toka BO BHEIIHEH 1ETIH.

3. B ogHOpO/IHOE MarHWTHOE MOJIE HANPS)KEHHOCTHIO H=10°A/m MOMEIIIEHa KBaJIpaTHAasl paMKa CO
cTOpoHOM a=10 CM. IIJIOCKOCTh PaMKH COCTaBJISIET C HAIIPaBJICHUEM MarHUTHOTO moJist yroi o=60. Haiitu
MAarHUTHBIN OTOK, TPOHU3BIBAIOLIUN PAMKY.

4. Onpenenuts YriaoBoe IMOJIOKEHHE MHUHHMYMOB, KOTOpbIE HAaxoOIATCA MO 00€ CTOPOHBI OT
[EHTPATBFHOT0 MakcumyMa, npu gudpakinun dpayrarodepa ot menu mmpuHOW 10 MKM, ecnum yrou
nageHus ceera 300u mimHA cBeTOBOM BOMHEI 0,5 MKM.

5. Hackonbko m3MeHunIach KUHETUYECKAsl YHEPTUsl SJIEKTPOHA B aTOME BOJIOPO-Aa MPU HU3ITyYECHUU
aToMoM (poToHa ¢ ITMHOM BOJHBI 486 HM?

Bapuaunt b

1. [TeummaKa maccoit 10-5t, Hecymast Ha cebe 3apsim 10-8Kn, Bierena B 3ieKTpuueckoe Tojie B
HaIpaBJIEHUU CWIOBbIX JuHUH. Ilocie mpoxoxnaeHus pazHoctd noreHuuanoB 150 B neuimHka nMena
ckopocth 20 m/c. KakoBa ObuTa CKOPOCTH MBUTHHKH JI0 TOTO, KaK OHA BJIETENA B mMoJie?

2. [To amomunueBomy npoBoay ceuenuem 0,2 cm2teuer Tok cuioit 0,02 A. Onpenenuts cuiy,
JEHCTBYIONYIO Ha OTAENbHbIE CBOOOJHBIE 3JEKTPOHBI CO CTOPOHBI JIEKTPUYECKOrO MOJs. Y AeTbHOe
COIIPOTHBIICHUE ATFOMHHUSA p=26 HOM/M.

3. Butoxk miomansro 25 oM’ YCTAHOBHWJICSI B OJTHOPOJHOM MAarHMTHOM I0Ji€ HanpsiKeHHOCThio 3000
A/m. Tlo BuTKy TeueT Tok cuioit 10 A. Kakyio paboTy HY>KHO COBEPIINUTH, YTOOBI TOBEPHYTH BUTOK Ha 90
OKOJIO OCH, COBIAJAIOIIEH C OJTHUM U3 TUAMETPOB?

4. Ha menps mumpunoit a=0,1 MM magaeT MOHOXpPOMAaTHYECKUI CBET C JJIMHOM BOJHBI =0,5 MKM.
JudpaknronHas KapTHHA HAOJMIOMAeTCs Ha DJKpaHe, PacIoNOKEHHOM TNapajienbHO Imenu. Haiitn
paccTosiHue AOT ILEeNH J0 dKpaHa, eClid IHUPHUHA IIEHTPAIBLHOT0 AU(PaKIIMOHHOTO MakcuMyma b=1 cm.

5. Me3oH pacnagaercsi B COCTOSSHUM TIOKOSI Ha JiBa Y-KBaHTa. [IpMHSB MacCy MOKOS 3TOTO MHOHA
paBHOI 264,]1 me(me—macca OKOsI 2JIEKTPOHA), HAUTH YHEPTHIO KAXI0T0 U3 BO3HUKIIUX Y-KBAHTOB.

IlpumepHas TemaTnka pedgeparon

N3mepenue 3neKTpUUECKUX U HEIJIEKTPUUECKUX BETUYHH.
Hcnonb30BaHue JIEKTPOIHEPTUN B TPAHCIIOPTE.
JlazepHble TEXHOJIOTUH U X UCIIOJIb30BAaHUE.
Mopenu aroma. OnwiT Pe3epdopra.
Mounus - ra30BbId pa3ps B IPUPOIHBIX YCIOBUSAX.
[TepemMeHHBIN PIEKTPUUECKUM TOK U €r0 MPUMEHEHHE B METUIIMHE.
[TonsaTtue o ronorpaduu. I'onorpapuieckre yCTaHOBKH.
[IpuHIUIIBI KBAHTOBOW MEXAHUKH.
IIpon3BocTBO, Nepeada U UCIOJIb30BAHNUE MIEKTPOIHEPTUH.
. PeanbHble Ta3bl, )KUIKOCTH U TBEP/AbIE TeJa: CPABHUTEIbHAS XapaKTEPUCTUKA CBOICTB.
. Camoopranuzanus B Ipupoie U oOIIecTBe.
. CBeT U BelecTBo.
. Cunpl nnepuuu. Cuna Kopuonuca.
. CoBpeMeHHBIE TTPOOTIEMBI (PHU3HKH.
. CTpoeHune aToMa U aTOMHOTO s1Jipa.
. Teopus 1 5KCTIEpUMEHT B (PU3HUKE.
. TenmoBuaenue, kak 00J1aCTh MPUMEHEHHSI 3aKOHOB TEIUIOBOTO U3TY4YEHUSI.

NN R =

e e ek e e e e \O
NN B W= O
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18. dusnveckue cBOMCTBA aTMOC(HEPHI.

19. DnexTpuyuecKkuidi TOK B pa3fIMUHbIX Cpeaax.

20. BddexT Xomra. MarHeToCONPOTUBIICHHE.

21. Buapl uznyyenuid. ICTOUHMKH CBeETA.

22. BonHbl B ynpyroi cpene. BonmHoBoe ypaBHeHue.

23. JluHaMru4YecKue 3aKOHbl 1 MEXAHUYECKHI TETEPMUHU3M.
24. lndpakuus B HaIeH KU3HU (B OBITY).

25. CTpyKTypa €CTeCTBEHHOHAYYHOT'O O3HAHMS.

26. CoBpeMEHHBIE NPEACTABIECHUS O IPOCTPAHCTBE U BPEMEHH.
27. XapakTepucTHKa OCHOBHBIX (PM3MUECKUX B3aUMOJICHCTBUMN.
28. KonebaTenpHOE ABMKEHHUE U €T0 XapaKTEPUCTUKH.

29. Nnepuus u ee NpuMEHEHHE.

30. DKkcriepUMEHTAIBHOE MTOATBEPIKIEHNE OCHOB TEPMOJINHAMUKH.
31. DneKTpoMarHuTHbIE BOJIHBI B MPUPOJIE U TEXHUKE.

32. DHTponus U ee u3MEeHeHHe Bo BceneHHoi.

33. Ontruueckne nHTEp(PEpEeHIIMOHHBIE TPUOOPHI.

34. CtpoeHue u CBOMCTBA KUAKOCTEH.

35. OCHOBHBIE 3aKOHBI ANEKTPOJUHAMUKH.

36. KopnyckynisspHO-BOJIHOBOM Jyajii3M BEIIECTBA.

37. KopnyckyisipHO-BOJIHOBOM Jyalii3M CBETa.

38. KBaHTOBBIE CBOMCTBA MOJIEKYJI U AaTOMOB.

39. OcHOBHBIE 3aKOHBI KBAHTOBOW ONTHKH.

40. CuHepreTuka — T€OpUsi CaMOOPraHU3ALINH.

41. ®dunocodckre MOHATHUS: IPUINHA U CIIeJICTBUE. [leTepMUHU3M.
42. HayuyHoe 1IO3HaHUE U €r0 OCOOCHHOCTH.

43. JInajiekTuka rnpoecca no3HaHusl.

44. ®uznyeckue 3aKOHbI B CIIOPTE.

[IpomexxyTouHas aTrectanus OOYdYaIOIIMXCS OCYHIeCTBIseTcs B (opMe 3adera, dK3aMeHa C
UCIOJIb30BAHUEM CJIEYIOIUX OLIEHOUYHBIX MATEPUAJIOB: .

Bomnpoce! k 3auery
(1 cemecTp, 0uHast/04HO-3204Hasi popma 00yUeHHs1)

1. OcHOBHbIE IOHATUSI KHHEMATHKHU: TBUKEHUE, TPACKTOPHS, IITh U NIEpEMELIEHUE, CKOPOCTh U
YCKOpPEHHUE, CUCTEMA OTCUETa, 3aKOH JIBHXKCHHUS.

2. Ilpoctbie BUABI IBMKEHUS U UX YPABHEHUS.

3. TlonsiTHe BeKTOpa U OCHOBHBIE ONepalnu ¢ BeKTopamu. «Mrpa ciaosy.

4. VYckopeHue Npu HEPABHOMEPHOM KPUBOJIUHEHUHOM JIBUKEHUM.

5. CBsi3b JIMHEWHBIX U YTJIOBBIX BEJIMUMH MPU ABUKEHUU IO OKPYKHOCTH.

6. HueprmanbHble cuctemMbl oTcuerta. [lepBoiil 3aKkoH HbIOTOHA Kak 3aKOH MHEPIUH.

7. Tloustue maccel Tena. Cuna kak ¢pusznueckas BennunHa. CUIBl B IPUPOJIE.

8. dopmynupoBka BTOPOTo 3aKoHa Hel0TOHA M CITOCOOBI €r0 MPUMEHEHHUSI.

9. ®ynaaMmeHTalbHBIE GU3NYECKHE B3AUMOJICHCTBHS.

10. HazoBHuTE OCHOBHBIE OTJIMYMS MEK/TY CUIION TSKECTH U BECOM Tea.

11. [IpuHIMIT OTHOCUTENBHOCTH [ anmuies.

12. UmnynibC TENa M UMITYJIC CHIIBI.

13. 3aKOH COXpaHEHUs UMITYJIbCA U YCIOBUS €r0 IPUMEHUMOCTH.

14. PaGoTa u sHeprusi. MexaHudeckast SJHEPTUS U €€ BUJIBI.

15. KoHcepBaTuBHbIE cuibl ¥ UX cBoMcTBa. [IpuBeanTe npumepsl.
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16. Pabota cuiel o nepemenienuto tena. Korma pabota paBHa Hymr0?

17. TeopeMa 0 CBSI3M KHHETUYECKON YHEPTUU U PAOOTHI.

18. 3akOH coXpaHEHHUs SHEPTUH. 3aKOH COXPAHEHUS MOJTHON MEX. SHEPTHH.
19. Cunbl unepuuu. [Ipumepsl.

20. YcnoBust paBHOBECHUS TeIl.

21. MOMEHT MHEpIIMH Teda OTHOCUTEIBLHO OCH BpaAlICHHUS.

22. OCHOBHOE ypaBHEHHUE JUHAMUKH BPALIATEILHOTO JABUKECHUSI.

23. KonebarenbpHoe aBmxeHne. Buasl koimebannii. MasTHUKH.

24. TenoBoe IBUKEHUE U TeMIlepaTypa. MeTo1bl U3MEepEeHUs TEMIEPATYPHI.
25. IlapameTpbl COCTOSIHUSA UICATHHOTO Ta3a. Y pPaBHEHHE COCTOSIHUA.

26. 3akon JlanpToHA.

27. N3omporieccs U ux rpaduku.

28. SIBnenus nepeHoca.

29. ®dyHKIUs pacupeaesieHus: MOJIEKyJ 0 CKOPOCTsAM MakcBeia.

30. Mcnapenue u kuneHue xuakoctu. ['a3 u nap.

31. Teriora 1 BHYTpEHHSS DHEPTUS KaK (PU3NUECKUE BEIIMUNHBI.

32. Y ienbHas TEIJIOEMKOCTh BellecTBa. TemnoTa MmiaBieHus U TEIUI0Ta MapooOpa3oBaHus.
33. PaBHOBeCHBIC U 0OpaTUMBIE TIPOIIECCHI.

34. Hauana TepMOJUHAMUKHU.

35. KII/J TermoBoro nuratens. [{ukn KapHo.

36. [lonsitue suTponuu. [Ipumepsl TpoieccoB ¢ U3MEHEHUEM SHTPOIIHH.

Bomnpocsl Kk 3k3ameHy
(2 cemecTp, 0OYHas1/0YHO-320YHAA)

1. DnexTpuvecKuid 3apsl U ero CBoMcTBa. DnekTpu3aius Teia. CrocoObl dJIeKTpU3aIiy.
DneMeHTapHbBIN 3apsia U ero HOCUTENH.
2. B3saumogeiicTBue 3apskeHHBIX Tell. [lonaTre Toueunoro 3apsaa. 3akon Kynona.
3. DnekTpudeckoe mojue. DIeKTpocTaTudeckoe moie. Teopun qanbHOACHCTBUS U OIU3KOICHCTBUSI.
[ToreHImanbHbIN XapakTep JIEKTPOCTATUHIECKOTO MOJIs. XapaKTePUCTUKHA B3aUMOICHCTBHS TTOJIS U
3apsija.
4. XapaKTepHUCTUKH IEKTPUUECKOTo Mossl. CBsA3b MEXKY HANPSKEHHOCTBIO M MOTeHIManoM. CHloBbIe
JIMHUU. DKBUMOTEHIUATIbHBIE TOBEPXHOCTH. OTHOPOIHOE JIEKTPUUECKOE T0JIE, IPUMED.
5. DIIeKTpUYECKOe HaMpsDKEHUE. DIEKTPOABMKYIIAs cuia. [[pHHITUI Cynepro3uiiiu U 00JIacTh €ro
MIPUMEHUMOCTH.
6. CBOOOIHBIC U CBSI3aHHBIC 3apsAbl. [[poBOAHUKN U TUANEKTPUKU. [IpOBOTHUK B 2JIEKTPOCTATHIECKOM
ToJIe.
7. DAEKTPOEMKOCTh YEAUHEHHOTO TPOBOAHUKA. KOHIEeHCATOPBI.
8. DHeprus B3aMMOAECUCTBUS SIEKTPUUECKUX 3aps10B. DHEPrHs 3eKTpruueckoro noist. Hocurens
BJIEKTPUYECKON SHEPIHUH.
9. DIeKTpUUECKUH TOK, YCIOBUS €ro CYIIECTBOBAHUS, €r0 BUJIbI U XapaKTepUCTUKU. CBSI3b MEXKITY
IJIOTHOCTBIO M CWJIOM TOKa.
10. ConpoTHBIIEHNE U TPOBOIUMOCTD ITPOBOJHHKA.
11. Croponnue cumnbl. IJIC ucTouHMKA.
12.3akonb1 Oma, 3akoH JIxkoyns-Jlenna. [IpaBuna Kupxroda.
13. DnexkrponuTuyeckas quccounanus. INEKTPOIUThL. DNEKTpoau3. 3akoHbl Dapanes A1 3IeKTpoIn3a.
14. DnexTpuueckuii TOK B razax. Buabl pa3psoB U UX XapaKTEPUCTHUKA.
15. UcTOYHMKH MarHuTHOTO 1OJis1. MarHuTHOE B3aMMOAEHCTBUE TOKOB. 3aKOH AMIiepa.
16. Cuna Amnepa u cuna Jlopenna. /[BuxeHue 3apsykeHHOW YaCTULIBI B MATHUTHOM U DJIEKTPUYECKOM
nossix. D¢ ek Xomna.
17. Mexanudeckas paboTa B MarHUTHOM 1oie. MHAYKTUBHOCT ¥ B3aUMHAsi UHAYKTUBHOCTD.
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18. MaruuTHOE 10JIe B BEIIECTBE.

19. ABnenue rnnexkTpomarauTHOM UHAYKIMU. OnbiTel @apanes. [Ipasuio Jlenna. Bpamenne pamku B
MarHMTHOM IIOJIE.

20. DnekTpoMarauTHbIe konebanus. Konebatenbpupiii KoHTYp. @opmyra TomcoHa.

21. DneKTpOMarHuTHbIE BOJIHBI, UX OCHOBHBIE CBOMCTBA M XapaKTEPUCTUKH.

22. OCHOBHBIE 3aKOHBI TEOMETPUUECKON ONTHUKHA. AOCOIFOTHBIM U OTHOCUTEIIbHBIN MTOKa3aTeIb
npesnomiieHus cpeapl. CKOpoCcTh pacipoCTpaHEHUSI CBETA.

23. Tonkue nuH3bl. PopMynia TOHKON JUH3EIL. [locTpoeHe N300paykeHrs B IMH3aX.

24. CBeT Kak 3JeKTpOMarHuTHas BostHa. MIHTepdepeHnns u nudpakuus cBeTa.

25. TlonepedHocTh cBETOBBIX BOJIH. [lonsipusanus certa.

26. lucniepcust ceta. Ilornomnienue u paccesHue cBeTa.

27. KsanToBas npupoja ceera. @opmyina [Inanka. ®oroaddext. Idhdext Komnrona.

28. OcHOBHBIE (POTOMETPUIECKUE BEIIMYUHBI (IHEPTETUUECKUI TTOTOK, CHJIA CBETA, CBETUMOCTh U
SPKOCTh, OCBEIIEHHOCTh). [IoHsATHE TenecHoro yria.

29. 3axonsl TeroBoro u3nydenus ren (Kupxroga, Credana-bonasumana u Buna)

30. 3aKOHOMEPHOCTH aTOMHBIX CrieKTpoB. Monens atoma ToMmcona. OnwiTel Pesepdopaa mo paccesHuro
0-YaCTHII.

31. Iloctynater bopa, anemenTapHas 60poBcKasi TEOpHs BOJIOPOIOTIOIOOHBIX aTOMOB.

32. T'unore3sa ne bpoiinsa. KopnyckymasipHo-BoaHOBOW Jyanu3M yactull. [IpuHuun HeonpeaeneHHOCTH
(cootnomenue I'eiizenbepra).

33. CocTaB 1 XapakTEpUCTUKH aTOMHOTO f]Ipa, Macca U SHEPTUs CBA3M A1pa. Moienu aToMHOro s1pa,
SIIEPHBIE CHUJIBI.

IV. IEPEYEHB JIUTEPATYPBI, HEOBXOINMOMH JIJIsI OCBOEHUSA U CIHUILIAHBI

5.1. OcHoBHas uTEpaTypa
1. Hukepos, B.A. ®usuka: coppemennsiii kypc / B.A. HukepoB. — 4-e u3n. — 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 : anekTpoHHBIHA. (1aTa oopamenus 01.09.2020)

5.2. lono/tHUTEILHASI JIUTEPATYPA

1. Tpodpumosa T.U. Kypc ¢usuku: Yue6noe nocobue mis By3os / Tpopumona Taucus UsanoBHa. - 7 -¢
u3., crepeotur. - M. : Beicias mikona, 2005. - 542 c.

2. Tpodpumosa T.U. CripaBounuk no ¢usuke a1 cTyaeHToB u aburypuentos / T.U. Tpodumoa. — M.:
000 «MznarensctBo AcTpenby: OO0 «M3parensctBo ACT», 2001. — 400 c., u.

3. ®umumonosa JI.B. Mertoaudeckue ykazaHus 18 TPAKTHYECKUX 3aHATHI M0 H3y4EHHIO pa3/ena
¢uzukn «Mexanukay.- Exen: EI'Y um. M.A. Bynuna, 2003. — 119 c.

4. Tpopumosa T.U. COopHHK 3a1a4 110 Kypcy QU3HMKH ¢ pelICHUsAMH: Y4eOHOEe MOCOOue I By30B
(I'pucd MO) / T. U. Tpodumosna, 3. I'. [TaBnosa. - M. : Beicuras mkona, 2002. - 591 c.

5. Jimurpuesa B.®. OcHoBbl pusuku: YdeOHoe nocobue 1ist By30s / B. @. Jimurpuesa, B. JI.
[Tpoxodres. - 3 -e uza., ucrp. u gom. - M.: Beicias mkosa, 2003. - 527 c.

6. Crpenkos C.I1. Mexanuka: Yue6nuk 1s By30s / Crpenkos, Cepreii [TaBnosuu. - 4 -e us.,
crepeorurt. - CI16.: Jlans, 2005. - 560 c. - (YueOHHUKY AJIst BY30B).

7. Bonbkenmreiin, B.C. C60pHuK 3a1a4 110 001eMy Kypcy pusuku: yaedHOe rocodue ais BTy308/B.
C. Bonbkenreitn. — 3-e u3., ucrp. u gom. — CII6.: Kamwxusiit mup, 2007. — 327 c.

EnoxoBuu A.C. CipaBOoYHHK 10 (PU3HKE M TEXHUKE: Y4ueO. mocoOure il yJammxcs. — 3-€ u3., mepepao.
u pon. — M.: IIpocsemenue, 1989. — 224 c.: ui.
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V.NIEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHON CETH
«MHTEPHET», HEOBXOJIUMBIX JJIs1 OCBOEHUA JUCIHUIIJIMHbI

Ne Ccbuika Ha HaumenoBanue pa3padoTku
N . HocTtynmHocTh
nn uH(GOPMALMOHHBIN pecypc B JJIEKTPOHHOI (popme
1. . .
http://somit.ru/ O6p a3OBaTEiHLHHe AHMMALIH CBOOOIHBIN TOCTYTI
JUTSI 3aHATHN 110 (DU3HKE
2. http://nuclphys.sinp.msu.ru/ SAnepnas ¢pusuka B Unrepuere CBOOOIHBIN TOCTYTT
3. http://books.ifmo.ru/ DnekTpoHHas OMOIMOTEKa
11 .
CaHkr eTep6pruCK0ro CBoGonmbiii 10cTyn
WHCTUTYTa TOYHON MEXaHUKH U
OIITUKHU
4. https://tsput.ru/res/3.php NudopmanimoHHbie pecypehl

no ¢uzuke Tynbckoro
rOCY/IapCTBEHHOTO
Me1arOrMYEeCKOro
YHUBEPCHUTETA

CBOOOIHBIN TOCTYTI

VI. COBPEMEHHBIE ITPO®ECCHOHAJIBHBIE BA3bI JAHHbIX
N UHOOPMAIIMOHHBIE CITPABOYHBIE CUCTEMbI

http://www.biblioclub.ru

DNeKTPOHHO-OMOINOTeYHAs
cuctema (3bC)
YHuBepcuterckas 6ubnmorexa
OHJIaliH

Perucrparus yepes nmobdoi
YHUBEPCUTETCKUI
KOMITBIOTED.

B nanbhelimem
MIPEA0CTABIIAETCS
HEOrPaHUYECHHBIN
WHJUBUIYaJIbHBIA JOCTYII
13 000 TOYKH, B
KOTOPOH UMEETCS JOCTYII
K cetu MHTEpHET

www.elibrary.ru

Poccutickuit nabOpMaITMOHHBINA
MopTa B 00JIACTH HAYKH, TEXHOJIOTHH,
MEJIUIIMHBI M 00pa30BaHUs

CBoboaHbIH J10CTYI

VII. JUINEH3MOHHOE 1 CBOBOJHO PACITIPOCTPAHSAEMOE ITPOI'PAMMHOE
OBECIIEYEHME

[Tpu peanu3aryu y9eOHOW TUCIUTUIMHBI PUMEHSCTCS CISAYIOIIee JTUIICH3NOHHOE U CBOOOTHO
pacpocTpaHsieMoe MPOrpaMMHOE 00eCIIeUeHHE:
- Microsoft Windows;
- Microsoft Office;

- LibreOffice

VIII. ObOPYJOBAHHUE U TEXHUYECKHE CPEJICTBA OBYYEHUSA, HEOBXO/AUMbIE
JJIsA OCYIMECTBJIEHUSA OBPA3OBATEJIBHOTI'O ITPOLHECCA ITIO JUCIAIIJIMHE

(IpoexTop, IKpaH, KOMITBIOTEP/HOYTOYK).

VY4yeOHblEe 3aHATHS TPOBOAATCS B ayJUTOPUAX, YKOMILJIGKTOBAHHBIX CIIEIHATU3UPOBAHHON
MeOenblo, B TOM YHCIE CTAllMOHAPHBIMU WM MEPEHOCHBIMH TEXHUYECKMMH CpEICTBAMM OO0Yy4eHUs
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JlabopaTopHble 3aHSATUS TPOBOMITCS B CHCIHATU3UPOBAHHBIX J1TA0OPATOPHSIX, OCHAIEHHBIX
CIIEIYIOIUM O0OpYyIOBAaHUEM: IITAHTEHUIUPKYIU; MHUKPOMETPbI; TEXHHYECKHUE BECHI, CEKYHIOMEpHI;
HA0Op METaJUNIMYECKUX MIAPUKOB, GU3MUECKUN MASTHHUK; MATeMAaTUYECKUH MasTHHK; IITAHTeHpehcmace;
3epKajibHas IlKaja; MaliuHa ATByAa; MaxoBoe Kojieco, ucTouyHuk OJJ(C; MuumMamMnepMerpsl;
BOJIBTMETPBI; aMIIEPMETPhl, Mara3uH CONPOTUBJICHMS; TaJlbBaHOMETPBI, PEOXOPJbl; KaTYIIKH;
conpotusnenus; BYII-2M; UII/I-1; mara3uHbl CONpOTUBIEHUN ,Mara3uHbl emMkoctei, MoayapPIID-11
ocumiiorpadsl  yHUBEpcanbHble, Mukpockon OuHOKyNspHbIH; Karteromerp; Becbl TexHuueckue;
pasznoBecsl; PHII; U3mepurens (ammepBonbTMeTp); [Imutku mabopatopubie; XXuaKoCTHBIE MAHOMETPHI,
YcraHoBKa AJisl ONpeseieHus: oTHoIeHus cp /cv meronom Kiemana-/lesopna; bapomerp; I'urpomerp,
Jlaboparopubiii  komrieke JIKK-4 "ChoekTpsl aToMOB HM MOJEKyn'; JWH3BI (pacceuBaroliue |
COOMpAIOIKE); OCBETUTENN TEHEBOW MPOEKIUHU; PYJIETKa-U3MEPUTENbHAS, AU(PPAKIIMOHHBIC PEIIETKU;
cBeTounbTpsI;, mpudop ['nazsipuna; Beimpsamurean BC-24 u BC-12; 6unpusma.

CamocrosiTenbHass paboTa MPOBOJUTCS B KaOMHETAaX, OCHAIICHHBIX KOMIIBIOTEPHONW TEXHUKOH C

BO3MOXXHOCTBIO TOJKIIOUeHUs: K cetn «HTepHeT» W obecnedeHueM JOCTyma B DJICKTPOHHYIO
nH(pOpPMaIIMOHHO-00pa30BaTEIBHYIO CPEYy YHUBEPCUTETA.
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