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PABOYAS ITPOT'PAMMA JUCHUIIJIMHBI

«YTBEPXJIAIO»
JIMpEeKTOp UHCTUTYT?

b1.0.04.03 ®u3uxa

Hanpasaenue noarorosku: 35.03.04 Arponomus
Hanpasiaennocts (mpo¢uiib): ArpoTeXHOJIOTHH OMOPECYPCOB
KBanudukanus (crenenn): 6akaiasp

®opma o0y4yeHHsI: OUHasA, OYHO-3a04YHAs
HNucTnTyT: ArpoOMOTEXHOJIOTUN M TEXHUUYECKUX CUCTEM

Kadenpa: Marematuku, uHpopMaTuku, PU3UKN U METOJUKHA O0YUECHUS

ArpOOHOTEXHOJIOTHI 1

/ Ily6xuu C.IO. /

ouyHas ¢opma

OYHO-3a04YHad

3a04Has popma

dopma
Kypc 1 1
CemecTp/TpuMecTp 1,2 2,3
Jlekuun 72 8
JlabopaTopHble 3aHATHS 126 12

IIpakTH4eckne (ceMUHApPCKHUE)
3aHATHS

KoncyabTanumn

Dopma(bl) MPOMEKYTOYHOM
arTecTauuu

sx3amen — 0,3

sx3amen — 0,3

Kontpoab 9 9
HNubie popMbl padoThI
CamocrosiTesibHas padoTa 447 267,7

TpynoeMKoCTb: 7 3a4ETHBIX €IUHUI]

KoaunuecTBo yacoB: 252 yacoB

Pa3zpaboTtunk(u) paboueid mporpamMmsi:

KaHauaaT (GU3NKO-MaTeMaTHIECKUX HayK, norieHT CunopoB A.B.



|. OPTAHU3AIIMOHHO-METOJUYECKHA PA3IEJ

Heapr u3ydyeHusi QMCHUILUIMHBI: J1aTh CTYJIEHTaM IIOCJIEAOBATEIbHYI) CHCTEMY
bu3NUecKMX 3HAHUN, HEOOXOJUMBIX [Jisi CTAHOBJICGHUS UX E€CTECTBEHHOHAYYHOTO
oOpa3oBaHusi, GOPMUPOBAHUS B CO3HAHUU (PU3NUYECKOW KApPTHUHBI OKPYKAIOUIETO MHPA;
IPaKTUYECKHE HABBIKH, HEOOXOAUMBIE JIJIsl IPUMEHEHUS (PU3MUECKUX 3aKOHOB K PEIICHUIO
KOHKPETHBIX (PU3WYECKUX 3aJlady; TNPEJICTaBICHHE O BO3MOXKHOCTSIX MPUMEHEHUs
(Gu3NYECKUX METOJOB HCCIEIOBaHUS B MPOPECCHOHATBHON NEATEIHHOCTH HHKEHEPOB-
TEXHOJIOTOB.

3anaqn H3YYCHUA NTUCHUIIJIUHBI:

0 dbopMupoBaHWEe TOHMMAHHUS 3HAYUMOCTH (HU3UYECKON COCTABISAIONEH B
€CTECTBEHHOHAYYHOM 00pa30BaHUH WHXKEHEPA-TEXHOJIOra;
0 dbopMHpOBaHWE HABHIKOB W YMEHUW 10 palMOHAIBHOW OpraHU3aluu

YMCTBEHHOU  JEATEIIbHOCTU, BOCIPUATUSA
MaTepHalia Mpu U3y4eHUH OCHOB (DU3HUKU;

0 Pa3BUTHE JIOTUYECKOrO MBIIUIEHUS U OBJIAJICHUE METOJIAMU PELICHUs 3a]1a4
Pa3IMYHBIX pa3/iejoB (U3UKU MYTEM MOCTPOCHHS MaTEeMAaTUYECKUX MojieNiel (pru3ndeckux
IPOLIECCOB U 0POpPMIICHUE PE3YJIHTATOB UCCIICI0BAHMS;

0 dbopMHpOBaHHE HABBIKOB  HCCIEAOBATENIbCKOM  paboThl W aHaAIM3a
MOJIYYEHHBIX PE3yJIbTATOB, MOJCIMPOBAHUS (U3UUYECKUX TMPOIECCOB IMPU PEIICHUU
KOHKPETHBIX (PU3HYECKUX 3a]1ay;

0 dbopMupoBaHHE HABBIKOB CaMOCTOATEIIBHOTO MPUOOPETCHUS U MPUMEHECHUS
MOJYYEHHBIX 3HAHUM.

N KOHCIICKTHPOBAHHA  TCOPCTHUUCCKOI'O

Mecro mucummiuabl B crpykrype OIIOII: peanusyercs B pamkax 0a3oBoi
(oGs3aTenbHOM) yactu O0ka b1. Jucuunmuael (MOymn).

Il1anupyembie pe3yJbTaThbl 00yYeHUs M0 JUCHUILINHE:

Kon IInanupyemble pe3yJbTaTbl 00yYeHHs
oMK HNHAuKATOPBI AOCTHKEHHUS] KOMIIeTeHIIUH e —
OIIK-1 3HATh: 3Haer:
-~OCHOBHBIC 3aKOHBI MAaTEMAaTU4YCCKUX, -OMpCaACIICHUA OCHOBHBIX
€CTCCTBCHHOHAYYHBIX u (bU3UIECKUX MOHSITHH,
obmienpodecCHoHaNbHBIX AUCIUTIINH C (bopMyITHUPOBKHU 3aKOHOB u
IIPpUMEHEHUEM nH(pOpMaITMOHHO- dbyHIaMEHTATBHBIX IIPUHIIUIIOB
KOMMYHUKAIITUOHHBIX TEXHOJIOT U CCTCCTBO3HAHUA, IIOHUMAaTh

MOJIETIbHBIA XapakTep (pU3NYECKOTro

3HAHUSA u 3HATh TPaHULIbI
MPUMEHUMOCTH bU3UIECKUX

TEOpUI

YMerTh: Ymeer:
-peuars THUIIOBBIE 3a/1a4d| -OMHUCHIBATh (PU3UYECKHE SIBICHUS U

MpOPECCHOHAIBHON ~ NTeATETbHOCTH  HA
OCHOBE 3HaHUH OCHOBHBIX 3aKOHOB
MAaTEMATUYCCKUX, C€CTCCTBCHHOHAYYHBIX
1 00menpodecCHOHAIBHBIX AUCIHUILINH,

nmponeccel M HUX  B3aUMOCBA3H,
HCIIOJIB30BaTh (I)PBH"IGCKI/IG MCTOBI
OIIMCaHUuA CI/ITyaHI/Iﬁ AJI peHICHUA
MPAKTUYCCKUX 3aaa4
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C INPUMCHCHUEM
KOMMYHUKAIITMOHHBIX TCXHOJIOT it

nH()OPMAITMOHHO-

Baaners:

3aa4

JIEATENBHOCTH  Ha
OCHOBHBIX 3aKOHOB MAaTE€MaTUYECKHX,
€CTECTBEHHOHAYYHBIX
oOuienpodeccHoHaNbHBIX AUCHUIUIINH C
MIPUMEHEHUEM UH(POPMAITMOHHO-

KOMMYHHKAalIMOHHBIX TEXHOJIOTHI

-HaBbBIKAMH 110 PCHICHHUIO THUIIOBBIX

npodeCcCuoOHAITBHOM

OCHOBC

3HAHUH

u

Baaneer:
-criocobamu 00BsICHEHUS u
HMHTEPIIPETALIH pe3yJIbTaTOB

HAOJMIOACHUH W IKCIEPUMEHTOB,
IIOHUMaHMUs (U3MUECKUX TEKCTOB;
BOCIIPUSATHSA, nepepaboTKu u
IPEIbsIBICHUS yueOHOM
uHbOpMaMK B PA3IUUHBIX (opMax
(crmoBecHOH, 00pa3Hoi,
CUMBOJIMYECKOIN)

1. COAEP’KAHUE U OB BEM JUCIHUIIJINHbI
€ YKa3aHHeM KOJMYeCTBA YACOB, BbIIEJIeHHBIX HA KOHTAKTHYIO Pa00Ty 00y4alouiuxcs
¢ nmpenojaasBartesieM (110 BUIaM Y4eOHBIX 3aHATHI) M HA CAMOCTOATEILHYI0 PadoTy

Ounas ¢popMma o0yueHust

n/n

HaumeHoBaHMe pa3ienoB U TeM

Bcero

AyaAnTOpHBIE 3aHATHS

JIK

Cam. pa6.
m3 Jb

Pa3zpgen 1. Mexanuka
TBEPAbIX TeJl U
CILUIONIHBIX Cpej

75

18

36 21

Tema 1. Kunematuka u
JMHAMHUKA MaTEepUaIbHOU
TOYKH U TBEPAOTO TENA.
3aKOHbI COXpaHEHUSI.

25

12 7

Tema 2. DneMeHTHI
MEXaHUKHU CIUIOIIHBIX
cpen _

25

12 7

Tema 3. Konebauus u
BOJIHBI

25

12 7

Pazpen 2. MKT rasa.
PaBHoBecHas u
HepaBHOBeCHAasI
TEPMOIUHAMHKA

69

18

36 15

Tema 1. MonekynspHo-
KHUHETUYECKUI METOI,.

3aKOHBI naCaJIbHbBIX I'a30B.

SIBnenus nepeHoca.
PeanbHbIe rassl.

35

18 8

Tema 2. CraTucTHUecKast
¢usuka u
TEPMOJIMHAMHUKA.
CraTHucTHUEeCKHE
pacrpeieneHus.
OCHOBHBIE 3aKOHBI 1

ITPUHIIHIIBI

34

18 7




TEPMOIWMHAMUKHN.

Hmozo 3a 1 cemecmp

144

36

72

36

Paznen 3
JIeKTPUYECTBO U
MAar"HeTusmM

30

18

Tema 1. DnekTpocTaTuka.
[TocTrosaHHbII
3JIEKTPUYECKHUIN TOK

10

Tema 2. MarautHoe moJie.
MarsuTtHoe 10Jie B
BEILIECTBE

10

Tewma 3. SIBnenue
3J€KTPOMAarHUTHOM
MHIYKLUWH. Y paBHEHUS
Makcaeiuia.
DNeKTpOMarHuTHHIC
KoJ1e0aHusl U BOJHBIL.

10

-

Paznen 4. OnTuka

14,2

©

16

Tewma 1. [lonsitue o
JIy4eBOU
(reoMeTpUYeCcKoil) ONTUKE

13

10

Tewma 2. CoiicTBa
CBETOBBIX BOJIH.
HNHuTtepdepennus,

TG paKIus.
DNeKTPOMarHUTHHIE
BOJIHBI B BEIIIECTBE,
TUCTIepCHs, TTOJSIPU3ALIHS
CBETa.

14

Pazngen 5. KBantoBas
¢pusuka

23

12

11

Tewma 1. TennoBoe
n3nydenue. DOTOHBI.
dotorddext. Dpdext
Komnrona

12

12.

Tema 2.
DKcrepuMeHTaIbHOE
000CHOBaHNE OCHOBHBIX
WJIel KBAaHTOBOM TEOPHH.
KopnyckynsapHo-
BOJIHOBOM JTyaJI3M.
Ypasuenue lllpenunrepa

11

Pa3nen 6. ®uzuka atoma
U sijipa

22,7

12

1,7

13

Tema 1. ATom u MoJeKysia
BOZOPOJa B KBAHTOBOM
teopuu. CHOHTaHHOE

U CTUMYJIMPOBaHHOE
n3iydyeHue. Jlazepsl.
DneMeHThl KBaHTOBOU
CTaTUCTUKU

11




14

Tema 2. AToMHOE A11po 1
OJICMCHTAPHBIC YaCTUIIbI

11,7

0,7

20

Dopma omuemuocmu

askzamern — 0,3

22

Konmponw

9

23

Hmoeo 3a 2 cemecmp

98,7

36

54

8,7

HUTOI'O:

252

72

126

44,7

O4Ho-3204Hasi popma 00yUeHuUst

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM

Bcero

AyIUTOpHBIE 3aHATHSA

JK

I3 Jb

Cam. pa6.

Pa3zgen 1. Mexanuka
TBePABIX TeJI U
CIUIONIHBIX Cpej

55

1

2

52

Tema 1. KunemaTtuka u
JMHAMUKA MaTEepUaIbHON
TOYKH ¥ TBEPJOTO Tea.
3aKOHbI COXPaHEHUS.

21

20

Tema 2. DneMeHTEI
MEXAHUKHU CILIOIITHBIX

cpen _

13

12

Tema 3. Konebauus u
BOJIHBI

21

20

Pazpen 2. MKT rasa.
PaBHoBecHas u
HepaBHOBeECHAasI
TePMOJAUHAMHUKA

53

50

Tema 1. MonekynspHo-
KUHETUYECKUI METOJI.

3aKOHBI nacaJIbHbIX I'a30B.

SIBnenus nepeHoca.
PeanbHrble ra3ebl.

27

25

Tema 2. CraTuctudeckas
¢duzuka u
TepMOJMHAMUKA.
CraTtucTudeckue
pacrpeienieHus.
OCHOBHBIC 3aKOHBI U
TIPUHIIHAITHI
TEPMOAMHAMHUKH.

26

25

Hmozo 3a 1 mpumecmp

108

102

Pasznen 3
JJIeKTPUYECTBO U
MArHeTU3M

36

32

Tema 1. DnekTpocTaTuka.
[TocrosHHBIM
AJIEKTPUYECKHUIN TOK

13

12

Tema 2. MarautHoe moiJe.

MarauTtHoe 1oJjie B
BEIIIECTBE

14

12




10

Tewma 3. SIBneHUC
3JIEKTPOMAarHUTHOU
WHAYKIUU. Y paBHEHUSA
Makcaeia.
DJIEKTPOMArHUTHbHIE
KOJICOAHMS U BOJIHEL.

11

Paznen 4. OnTuka

36

32

12

Tewma 1. [lonsitue o
JIy4eBOM
(reoMeTpuYecKoil) ONTUKE

18

16

13

Tema 2. CBoiicTBa
CBETOBBIX BOJIH.
HNutepdepennus,

TG PaKIHS.
DNeKTpOMarHuTHBIC
BOJIHEI B BEIIIECTBE,
JTUCTIEPCHS, TIOJIAPU3ALIHS
CBeTa.

18

16

Hmozo 3a 2 mpumecmp

72

64

14

Paznen 5. KpanroBas
¢usuka

31

[EEN

N

28

15

Tema 1. TemtoBoe
nznyyeHue. OTOHBI.
doroaddexr. Ddpdexr
Komnrona

15,5

0,5

14

16.

Tema 2.
DKCcrepuMEHTAIbHOE
000CHOBaHNE OCHOBHBIX
WJIeil KBAaHTOBOM TEOPHH.
KopnyckynsapHo-
BOJIHOBOM JTyaJTu3M.
Ypasuenue llpenunrepa

15,5

0,5

14

17

Pa3zgen 6. ®usuka aroma
u siapa

31,7

28,7

18

Tema 1. ATom u MoJeKkysia
BOZOPOJa B KBAHTOBOM
teopun. CrIoHTaHHOE

U CTUMYJIMPOBaHHOE
n3iydeHue. Jlazepsr.
OneMeHTHI KBaHTOBOU
CTaTUCTUKU

15,5

0,5

14

19

Tema 2. AToMHOE SApO U
dJIEMEHTapHBIC YACTHIIBI

16,2

0,5

14,7

20

@OPMG omuyemHocmu

skzamern — 0,3

22

Konmponw

9

23

Hmozo 3a 3 cemecmp

144

56,7

HUTOTI'O:

252

222,7

3aounas ¢gopma o0yueHust

(ue peanmusyercs)

6




I1l. OMEHOYHBIE MATEPHAJIBI VISI TPOBEJEHUSI TEKYIIENA 1
INPOMEXYTOYHOU ATTECTAIIMU OBYYAIOIIUXCA 11O JUCHUIIJIMHE

Tekymas arrecranus OPOBOAUTCS B (opmMe KOHTpOJbHOW paboThl, pedepara,
TBOPUYECKOTO 3aJ[aHus, Keica u Jp.

TunoBoii BApMAHT KOHTPOJILHOM PadoThI

Kounrpoabnas padora Ne 1

Bapuanr A.

1. MaaTHuK Maccoil m OTKJIOHEH Ha YIoJl o OT MOJIOKEHUs paBHOBecus. UeMy paBHa KMHETHYECKast
9HEPrusl B HU3ILEH Touke TpackTopuu? Yemy paBHa cuiia HATsDKeHUs: HUTH T uinHOH | B 9TOi#
TOUYKE?

2. Touka coBepiaet rapMoHHUYECKUEe KoeOanus. HanbosbIee CMENICHUE Xmax TOYKH paBHO 10 oM,

HauOOoJIbIIast CKOPOCTh X o =20 cM/c. Halit yrioByro 4acToTy o KoneOaHui 1 MaKCUMAJIbHOE

YCKOPECHUC Xmax TOYKH.

3. Tlo kacaTtenpHOIi K NIKMBY MaxOBHKa B BUJE ITUCKa quamerpoM D=75 cm u maccoit M =40 kr
npunoxena cuia F=1 kH. Onpenenuts yriioBoe yckopeHue £ U 4acTOTY BpallleHHsI N MaxOBHKa
yepe3 Bpems t=10 ¢ mocie Havana AeHCTBUS CUITBI, €CITU paauyc I mkuBa paBeH 12 cm. Cuioit
TpeHus NpeHeOpeyb.

4. Bamnon oovsemoMm V=12 11 cogepxut yriekucinslii ra3. lasnenne P=1 Mlla, remnepatypa T=300
K. Onpenenuts maccy rasa.

5. 1 xmounb ra3za, Haxoasuiics npu temnepatrype T1=300 K, oxnaxaaercs n30XopHuecku,
BCJIEJICTBHE YETO €ro JIaBJIeHHEe YMEHbIAeTcs B 2 pa3a. 3aTeM rasz u300apuyecky paciIupseTcs
TaK, YTO B KOHEUHOM COCTOSIHMM €TI0 TeMIIepaTypa paBHa NepBoHavdalbHON. 1300pa3uTs nporecc
Ha nuarpamme P,V. Haiitu npupaienue sHTporuu AS, pupaieHie BHyTpeHHel sueprun AU,
COBEpIICHHYIO Ta30M paboTy 4.

Bapmuanr b.

1. T'py3uk, NpUBsI3aHHN K HUTH JUTHHOM |=1 M, OMHCBIBaeT OKPYKHOCTh B TOPH30HTAIBHON
wiockoctd. Onpezenuts nepro T oOpaiieHus, eciii HUTh OTKJIOHEHa Ha yroi ¢=60° ot
BEPTHUKAIH.

2. Ilyns maccoit m=10 r netut co ckopoctbio V=800 m/c, Bpaiasicb BOKpYT POAOIBHOM OcH ¢
gacroroii n=3000 ¢, [TpuHUMAas MyITIO 32 MIKHAPHK AuamMeTpoM =8 MM, OmpeieuTh MOTHYIO
KMHETUYECKYIO 3Hepruto T mymu.

3. Ha koHIax TOHKOTO cTepHs JTHHOH |=30 cM yKperieHbl 0JJMHAKOBBIE TPY3HUKH 110 OJHOMY Ha
Kax10M KoHIle. CTepikeHb ¢ TpPy3UKaMH KOJIEOJIETCsl OKOJIO TOPU30HTAILHON OCH, MPOXOAIIEH
4yepe3 TOUKY, yaaneHHyo Ha d=10 cM OT 0JJHOTO U3 KOHIIOB CTepKHs. ONpeneuTh MPUBEICHHYO
nmuHy L n nepuon T konebanuit Takoro pu3nueckoro MasiTHuKa. Maccoil ctepkHs mpeHedpeyb.

4. AB3or, 3aaumaBiuit ooseM V=10 11 ipu naBieHnn P1=2-10° Ia, HM30TEPMUYECKH PACIIHPHIICS 10
obvema V,=28 1. Onpeenuts padoTy pacIupeHus rasa.

5. 2 kr kucnopoaa npu aasiaenun 100 kIla 3anumator o6bem 1,5 M. B pe3ynbTaTe paclIupeHus
o0BeM raza yBenuuuics B 2,5 pasa, a AaBlieHHe yMEHbIIWIOCH B 3 pa3a. Halitu npupaiuenue
BHyTpeHHel sHepruu AU u suTpornuu AS rasa.

KonTpoabnas padora Ne 2



Bapuanr A

1. UYeThipe 3apsiia pacrosoXeHbl B BEpIIMHAX KBaJpara cO CTOPOHOMU 107m. Kakyrwo BenuuuHy u
HaIpaBJIeHWE UMEET BEKTOP HAMPSDKEHHOCTH B LIGHTPE KBaJparta, eciu 3apsabl OAMHAKOBBI U PaBHbI 108
Kn?

2. JIBe rpynmsl U3 Tpex MOCIEI0BATEIbHO COSAMHEHHBIX 3JIEMEHTOB BKIIIOUEHBI napauiensHo. 3/1C
KaXXJ0ro aneMeHTa paBHa 1,2 B, BHyTpenHee comportupiieHue paBHO 0,2 Om. Ilomyuennas Oarapes
3aMKHyTa Ha BHeIIHee conpotuBieHue 1,5 OM. Hailtu cuimy Toka BO BHEIITHEH 1IETIH.

3. B onHOpOIHOE MAarHUTHOE I0JIE HANPSKEHHOCTBIO H=10"A/M nomeIenHa KBaJpaTHasl pamMKa co
cTOpoHOM a=10 cM. IIJIOCKOCTh paMKH COCTAaBJISIET C HAIPaBJICHUEM MarHuTHOro noJist yroia o=60. Halitu
MArHUTHBIN NOTOK, TPOHU3BIBAIOLLNN PAMKY.

4. Onpenenuth YriaoBoe IMOJIO)KEHHE MHUHUMYMOB, KOTOpBIE HAaxXoOJsATCS MO 00€ CTOPOHBI OT
[EHTPATBFHOT0 MakcuMyMa, mpu audpaknun Ppayrrodepa ot menu mupuHOd 10 MKM, eciu yroi
nageHus ceera 300u mirHa cBeTOBOM BOJHEI 0,5 MKM.

o. Hackonbko m3mMeHmIach KMHETHYECKasi SHEPTHsl 3JEKTPOHA B aTOME BOJOPO-Aa MPU HU3IyYECHUU
aToMoM (poToHa C IJTMHOM BOJIHBI 486 HM?

Bapuant b

1. [Teimunka maccoit 10-5t, Hecymas Ha cebe 3apsan 10-8Kn, Buerena B 3JeKTpUUYECKOE MOJIE B
HampasJieHUU cwioBbIX JuHUM. Ilocne mpoxokaeHus pasHoctu noreHuuanos 150 B mbuinHka umena
ckopocth 20 M/c. KakoBa Obl1a CKOPOCTh IMBUIMHKHU J0 TOT'0, KaK OHa BJIeTeNa B roJje?

2. [lo amomuHueBoMy npoBoay cedeHueM 0,2 cm2teuder Tok cuioi 0,02 A. Onpenenuts cuiy,
JEUCTBYIONIYIO Ha OTJENbHbIE CBOOOJHBIE 3JEKTPOHBI CO CTOPOHBI AJIEKTPUUYECKOIO MOJs. Y AeiabHOe
COIIPOTHBIICHUE ATFOMHHUS p=26 HOM/M.

3. BuTok miomapio 25 cm? YCTaHOBHWJICS. B OJTHOPOJHOM MAarHUTHOM I0JI€ HanpspkeHHOCTho 3000
A/Mm. Ilo Butky Teder Tok cuioil 10 A. Kakyro paboTy Hy’)KHO COBEpPIINTb, YTOOBI MOBEPHYTH BUTOK Ha 90
OKOJIO OCH, COBIIAJAIOIIEH C OJHUM U3 THaMETPOB?

4, Ha mens mupunoit a=0,1 MM magaeT MOHOXpPOMATHYECKHH CBET C JUIMHOW BOJHBI =0,5 MKM.
JudpakimonHas KapTHMHa HaOIOJaeTcs Ha SKpaHe, PacloiOKEHHOM HapajienbHo Imienu. Haiitu
paccTosiHue AOT LIeNU J0 IKpaHa, eClId HIHUPUHA [IEHTPAIbHOI0 AUPPAKIIMOHHOTO MakcumyMa b=1 cm.

S. Me3oH pacnazaercss B COCTOSIHMM IIOKOSI Ha JBa Yy-KBaHTa. [IpMHSAB Maccy MOKOs 3TOro NnuoHa
paBHOI1 264,1 me(me—macca MOKOosI 3JIEKTPOHA), HAUTH YHEPTHIO KaXK10T0 U3 BO3HUKIIUX Y-KBAHTOB.

IIpumepHas Tematuka pedeparon

N3MmepeHne dIIeKTpUYECKUX U HEDJIEKTPUUECKUX BEJIUYHUH.
Hcnonp30BaHne dIEKTPOIHEPTUU B TPAHCIIOPTE.

JlazepHbI€ TEXHOJIOTHUN U UX UCIIOJIb30BaHUE.

Mogenu atoma. OneiT Pezepdopa.

MoJtHus - Ta30BbBIN pa3psl B IPUPOAHBIX YCIOBUSX.

[TepeMeHHBIN 2NEKTPUUECKUN TOK U €r0 IPUMEHEHUE B MEIULIHE.
[Tonstue o ronorpaduu. ['omorpadguyeckrie yCTaHOBKH.
[IpuHIMIIBI KBAHTOBOW MEXAHUKHU.

. IIpousBoacTBO, Iepenaya U UCIOIb30BAHUE DIICKTPOIHEPTUU.

10 PeasibHbI€ ra3pl, )KUIKOCTU U TBEPABIC TEJIA: CPABHUTEIbHAS XapaKTEPUCTUKA
CBONCTB.

CoNoaR~ODNE



11.Camoopranu3anus B Ipupojie U 0OIIECTBE.

12.CBerT 1 BELIECTBO.

13.Cunsl unepuun. Cuna Kopuonuca.

14.CoBpeMeHHbIE TPOOIEMBbI (PUZHKHU.

15.CTtpoenHue aToma ¥ aTOMHOTO siJIpa.

16.Teopus 1 SKCIEPUMEHT B (PU3HKE.

17.TennoBunenue, kak 00JaCTh TPUMEHEHUS 3aKOHOB TEILJIOBOTO U3TyUEHHUS.
18.®usnueckue cBOMCTBA aTMOC(EPHI.

19.0nexTpuyeckuii TOK B pa3UYHbIX CPElax.

20.9¢dext Xomma. MarueToconpoTHUBICHHE.

21.Bunpl uznydennii. IcTOYHUKY CBeTa.

22.BonHbl B ynipyrou cpene. BonmHoBoe ypaBHeHue.
23.luHaMU4YeCcKHe 3aKOHBI U MEXaHUUICCKUN JETCPMUHHU3M.
24. ludpakuus B HaIIeH KU3HU (B OBITY).

25.CTpyKTypa €CTeCTBEHHOHAYYHOTO MO3HAHMUSI.
26.CoBpeMeHHbIE MTPEICTABICHHSI O TPOCTPAHCTBE U BPEMEHHU.
27.XapaKkTepucTUKa OCHOBHBIX (PU3NYECKUX B3aHUMOICHCTBUM.
28.KonebaTenbHOE JBUKEHUE U €T0 XapaKTEePUCTUKH.
29.Unepuus u ee mpuMEHEHUE.

30.9kcnepuMeHTaIbHOE MOATBEPKICHIE OCHOB TEPMOIMHAMUKH.
31.DMeKTpOMarHuTHEIC BOJHBI B TIPUPOJIC U TEXHUKE.
32.OHTpomnus 1 ee u3MEHeHne BO BceneHHo.

33.0nTuveckue HHTEPPEPEeHIIMOHHBIE TPUOOPHI.
34.CtpoeHune 1 CBOMCTBA KUAKOCTEH.

35.0CcHOBHBIE 3aKOHBI SJIEKTPOJUHAMHKH.
36.KoprnyckynsipHO-BOTHOBOM JAyaTn3M BEIIECTBA.
37.KopryckynsipHO-BOJTHOBOM Jyalii3M CBETA.

38.KBaHTOBBIE CBOMCTBA MOJIEKYJI 1 aTOMOB.

39.0cHOBHBIE 3aKOHBI KBAHTOBOM ONITHKH.

40.CuHepreTrka — TEOpHs CaMOOPTaHU3AIUH.
41.Dunocodckue MOHATHUS: IPUUYNHA U CIIeACTBUE. J[eTepMUHU3M.
42.HayuyHoe MO3HaHUE U €70 OCOOCHHOCTH.

43.]luanekTuka mporecca mo3HaHus.

44, duznyeckue 3aKOHbI B CIIOPTE.

ITpomexyTrouHass aTTectanus OOydarOIMXCsl OCYILIECTBIsETCd B (opme 3auerta,
HK3aMEHA C UCTIOJIb30BAaHUEM CIEAYIOIMX OLEHOYHBIX MAaTEPUAJIOB: .

Bomnpocsl k 3k3aMeny
( 2 cemecTp, 0OUHAasi, 0YHO-3204HAasl, 0UHAsH (hopMa 00yUeHHUsI)

1. OcHOBHBIE NOHATHS KHUHEMATHKU: ABHIKCHUEC, TPACKTOPUA, IIYTh U IICPEMCIICHHUC,
CKOPOCTb U YCKOPCHHUC, CUCTCMA OTCUCTA, 3aKOH JIBUKCHUA.



[IpocThie BUIBI IBUKEHUS I UX YPABHECHHSI.

[ToHsiTHE BEeKTOpa M OCHOBHBIE Ollepaluu ¢ Bekropamu. «rpa ciosy.

Y ckopenue npu HepaBHOMEPHOM KPUBOJIMHEWMHOM JIBUYKEHUHU.

CBsi3b TMHEHHBIX U YTJIOBBIX BETWYUH MPU JBUKEHUU IO OKPY>KHOCTH.

Nuepuumansabie cucteMbl otcueta. [lepBriif 3akoH HploTOHA Kak 3aKOH MHEPIIUU.

[Tonsitue maccel Tena. Cuna kak ¢puznueckas BeanunHa. CUbl B IPUPOJIE.

dopMynHrpoBKa BTOPOro 3akoHa HproToHa 1 criocoObl €ro mpuMeHEHUsI.

dyHIaMeHTabHBIE (PU3MUECKHIE B3aUMOICHCTBUA.

10 HazoBuTe OCHOBHBIE OTINYHS MEXKTY CHIION TSKECTH M BECOM TeJa.

11.ITpuHuun otHOcuTeNbHOCTH ["anumnes.

12 . IMrrynibC T€JIa ¥ UMITYJIBC CHJTBI.

13.3aK0H cOXpaHEHUS UMITYJIbCA U YCIOBUSI €70 IPUMEHUMOCTH.

14.PaboTa u sHeprus. MexaHnyeckasi SHEpIrusi U €€ BUJIbI.

15.KoHcepBaTuBHbBIE CHIIBI U X cBOMcTBa. [IpuBeauTe mpuMepsl.

16.Pab6ora cuibl o nepemenieHuto Tena. Korma pabora paBHa HyIr0?

17.Teopema 0 CBSI3M KHHETUYECKOM IHEPTUU U PaOOTHI.

18.3akoH coxpaHEeHHs PHEPTUHU. 3aKOH COXPAHEHHUS MOJTHOW MEX. SHEPTHH.

19.Cubl unepuuu. [pumepsr.

20.YcnoBusi paBHOBECHS TEll.

21.MOMEHT UHEPIIMH TeJla OTHOCUTEIHLHO OCH BpaIeHUS.

22.OCHOBHOE ypaBHECHHE THMHAMHUKHU BPAIIaTeILHOTO ABHUKCHUS.

23.KonebarenpHoe nBmxkenne. Buasl koneOannii. MasgTHUKHA.

24. TemnnoBoe IBIWKEHUE U TEMITepaTypa. MeTo bl H3MEPEHUS TEMIIEPATYPHI.

25.ITapaMeTpsl COCTOSTHUS MI€aTBbHOTO ra3a. Y paBHEHUE COCTOSHHUS.

26.3akoH /lanpTOoHA.

27.N3omporiecchl U ux TpaduKy.

28.5IBnenns nepeHoca.

29.OyHKIUS pacipenesieHrs MOJIEKYJII 0 CKOpocTsM MakcBeria.

30.Mcnapenue v KumeHue Kuakoctu. ['a3 u map.

31.TernoTa 1 BHYTpEHHSISI SHEPTUS KaK (PU3NIECKHUE BEIIUUUHBI.

32.Y nenpHasi TEMJIIOEMKOCTh BEIIECTBA. TeroTa MiIaBIeHUs U TEIIoTa
napooOpa3oBaHusl.

33.PaBHOBeCHBIE 1 0OpAaTUMBbIE TTPOIIECCHI.

34.Hagana TepMOAMHAMUKH.

35.KIIJI remoBoro auratens. [{uki KapHo.

36. [TorsTue 3uTponuu. [IprMephI MPOIECCOB C NBMEHEHUEM SHTPOIIHH.

©®ONDUIEWN

37. DNeKTpUYECKU 3aps]l U ero cBoMcTBa. dnekrpuzanus Tes. CrocoObl
AJIEKTPU3AIMU. DIIEMEHTAPHBIN 3aps]l U €r0 HOCUTEIIH.
38. B3aumopeiicTBue 3apsokeHHBIX Teql. [[oHsITHE ToueuHOoro 3apsaa. 3aKoH
Kymona.
39. DnekTpudecKoe moJje. IISKTPOCTaTHIECKOE ToJie. Teopuu TaIbHOICHCTBUS U
onmuskoaeicTBus. [loTeHITMaNBHBINA XapaKTep AIEKTPOCTATUYECKOTO TOJIS.
XapakTepUCTUKU B3aUMOAECHUCTBUS MOJIS U 3apsija.
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40. XapaKTepuCTHKH dIEKTPUIECKOro moiisi. CBI3b MEXy HANPSHKEHHOCTHIO U
noteHraioM. CUIOBbI€ TUHUU. DKBUIIOTEHIIMAJIbHBIE TOBEPXHOCTH. OJIHOPOHOE
ANEKTPUUECKOE T0JIe, IPUMED.

41. DneKkTpuyecKkoe HampsbKeHUe. DIEeKTPOABKYIas cuia. [IpuHiuun cynepno3unuu u
00J1aCTh €ro MPUMEHUMOCTH.

42. CBoOoaHbIC U CBA3aHHBIE 3apsiabl. [IpoBogHUKY U quaniekTpuku. [IpoBogHMK B
AIEKTPOCTATUYECKOM TIOJIE.

43. DAeKTPOEMKOCTh YEAMHEHHOTO MPoBoAHKKA. KoHAeHCaTOpHI.

44, DHeprus B3aMMOJCHUCTBHS JEKTPUUECKUX 3apAJ0B. DHEPIUs SJIEKTPUUECKOTO TOJIS.
Hocurens anekTpudeckon 3HEPTUH.

45. DIIEKTPUYECKHUI TOK, YCIIOBHUS €T0 CYIIECTBOBAHUS, €r0 BUJIbI U XapaKTEPUCTUKHU.
CBs13b MEXK]ly INIOTHOCTBIO U CUJIOM TOKA.

46. ConpoTHBIICHNE U TIPOBOIUMOCTH MPOBOHHUKA.

47. Croponnue cuibl. 9JIC ucTOUHUKA.

48.3axonbsl Oma, 3akoH J[xoyns-Jlenna. [pasuna Kupxroda.

49. DaexTponuTHYeCcKas AUCCOLUALMS. DIEKTPOIUTHL. DIEKTpoiIn3. 3akoHbl Papajnes ams
AJIEKTPOJIN3A.

50. DnexTpuyeckuil TOK B razax. Buapl pa3psai0B U UX XapakTepUCTHKA.

51. IcTOYHMKM MarHUTHOTO 1oJisi. MarHuTHOE B3aMMOJEICTBIE TOKOB. 3aKOH AMmIepa.
52. Cuna Amnepa u cuna Jlopenna. JIBuxeHue 3apsyKeHHON 4aCTUIbl B MArHUTHOM U
anekTpudeckom noysix. D dext Xomna.

53. Mexanundeckasi paboTa B MarHuTHOM MoJie. THAyKTHBHOCTH U B3aMHAsI
WHAYKTUBHOCTb.

54. MargauTHoe 110JI€ B BEIIECTBE.

55. SBnenue snexkrpomarauTHOM MHAYKIMKU. OnbiTel Gapanes. [Ipasuno Jlenna.
Bparienne paMku B MarHUTHOM TIOJIE.

56. DnexrpomaruutHeie kKonebanus. KonebarenbHbiih KoHTYp. @opmyna TomcoHa.

S7. DneKTpOMarHuTHbIE BOJIHBI, UX OCHOBHBIE CBOMCTBA U XapaKTEPUCTUKH.

58. OcHOBHBIE 3aKOHBI T€OMETPUUECKON ONTUKUA. AOCOTIOTHBIA U OTHOCUTEIBHBIN
HoKa3aTelb MpesioMiieHus cpeibl. CKOpOCTh pacpOCTpaHEHHS CBETA.

59. Tonkue muu3bl. opmyra TOHKOM TUH3HIL. [locTpoeHne n300paxeHus B TNH3AX.

60. CeT kak aiekTpoMaruuTHas BojHa. MIHTepdepennus u qudpakims cBeTa.

61. IlonmepeuHocTh CBETOBBIX BOJIH. [lonspusarus cBera.

62. Jlucriepcus cBera. [lormonienre u paccessHue CBeTa.

63. KBanroBas npupoja ceera. @opmyina I[lnanka. ®otorddexr. dpdexkr KomnroHa.
64. OcHoBHBIE (POTOMETPUUECKUE BEIUUUHBI (FHEPIEeTUUECKUI TOTOK, CHJIa CBETA,
CBETUMOCTD U SIPKOCTh, OCBEIIIEHHOCTH). [[oHsATHE TenecHOTo yria.

65. 3akonsl TeruioBoro usnydenus ten (Kupxroga, Credana-bonbumana u Buna)

66. 3akoHOMEpPHOCTH aTOMHBIX CIIEKTPOB. Mogens atoma Tomcona. OnbiTel Pezepdopaa
M0 PACCESTHUIO (.-YaCTHII.

67. Iloctynarst bopa, snemenTapHas 60poBCKasi TEOPHS BOJIOPOIOTIOIOOHBIX aTOMOB.
68. ['unoresa ae bpoitna. KopmyckynsapHo-BoiaHOBOM ayanu3m yactull. [IpuHimn
HeoIpeeIeHHOCTH (cooTHOmeHue [ elizenoepra).
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69. CocTaB u XapakTepUCTUKHU aTOMHOTO SIApa, Macca U SHEprus cBs3u sapa. Mozgenu
aTOMHOTO $1/1pa, S/IEPHbIE CUIIBI.

IV. IEPEYEHD JJUTEPATYPBI, HEOBXOJIUMO¥ JJISI OCBOEHMS
TV CHUILIAHBI

5.1. OcHoBHas JuTEpaTypa
1. Huxepos, B.A. ®usuka: coBpemennsiii kypc / B.A. Hukepos. — 4-e 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.

TEeKCT : 3IEKTPOHHBIN.

5.2. lonosiHUTEILHAS JIUTEPATYpPa

1. Oruena, 1.B. Mexanuka: yriayOiaeHHbIN Kypc 11t Ouodusukos : [16+] / N.B. Ornesa. —
Mocksa : MockoBckuii ['ocynapctBeHHblil Y HuBepcutet, 2014. — 96 c. : mi. — Pexxum
noctyna: o noamnucke. — URL: https://biblioclub.ru/index.php?page=book&id=595439
(mata ooparenwus: 08.04.2024). — bubnmorp. B k1. — ISBN 978-5-19-010890-3. — Tekcer :
3JIEKTPOHHBIN.

2. TanuteikoBa-bymkesuy, .M. ®uszuka : yueobnuk : B 2 4. / L.W. TanusikoBa-bymikeBuy.
— 2-e u3 ., ucup. — MuHcK : Beimmiimras mkona, 2014. — Y. 1. Mexanuka. MosiexkynspHas
bu3uKa U TepMOJIMHAMUKA. DIEKTPUUYECTBO U MarHeTu3M. — 304 c. : ui., cxeM. — Pexxum
noctymna: o noanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=235732(nara odpamenus: 08.04.2024). —
bubmuorp. B k. — ISBN 978-985-06-2505-2 (u. 1). - ISBN 978-985-06-2507-6. — Tekcr :

AIEKTPOHHBIN.

V. IEPEYEHb PECYPCOB HH®OPMALIMOHHO-
TEJEKOMMYHMKAIIMOHHOM CETU «MHTEPHET», HEOBXOINMBIX
JUISI OCBOEHMS TUCIATIIMHBI

Ne
Ccpliaka Ha HaumeHnoBaHue pa3padoTku B
nn . . JocTrynHocTh
HH(OpPMalLlMOHHBII pecypc 3JIEKTPOHHOI ¢opme
: OO0pazoBarenbHble aHUMALUH U1 .
1 http://somit.ru/ pasor R CBOGOIHBIN TOCTYIT
3aHATHH 10 PU3HKe
2. http://nuclphys.sinp.msu.ru/ Snepuas ¢puszuka B UnTepHETE CBOGOIHBIN JTOCTYIT
3. http://books.ifmo.ru/ OnextpoHHas 6ubanoreka CaHKT-
[erepOyprckoro HHCTUTYTA TOYHOM CB0oOOIHBIN 1OCTYI
MEXaHHMKU M ONITHKA
4. https://tsput.ru/res/3.php WudopmannoHHble pecypesl o
¢usuke Tynsckoro .
CB0oOOIHBIN 1OCTYI
TOCY/IapCTBEHHOT'O I1€/1arOTHYECKOTO
YHUBEPCHUTETA

V1. COBPEMEHHBIE IPO®ECCHUOHAJIBHBIE BA3bI TAHHBIX
N UHOOPMAILIMOHHBIE CITPABOYHBIE CUCTEMbI
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Perucrparnus yepes nmobdoi

YHUBEPCUTETCKUI
KOMIIBIOTED.
DNeKTPOHHO-ONOIMOTeYHAs B nanpueiimem
1. | http://www.biblioclub.ru cucrema (35C) HPEAOCTAnIACTCR
YHuBepcuterckas 6ubnmoreka HEOI'PaHUYEHHBIN
OHJIANH WHIUBUYJIbHBIN JOCTYII

13 1000H TOYKH, B
KOTOPOI UMEETCS NOCTYII
K cet MHTEepHET

Poccutickuit mHbOpMAITMOHHBIN
2. | www.elibrary.ru opTai B 00JIaCTH HayKu, TexHOorun, | CBOOOAHBIN JOCTYII
MEIMIIMHBI U 00pa30BaHUs

VII. JUOEH3UMOHHOE U CBOBO/JHO PACITPOCTPAHSAEMOE
IHPOI'PAMMHOE OBECIIEYEHHUE

[Ipu peanuzanuu yqe6H0171 JUCHUIUINHBI IPUMEHSCTCS CIICAYIONIEE JULICH3NOHHOE U
CBOOOJTHO paclpoCTpaHsIeMOe IMPOrpaMMHOE 00eCIICUCHHE:

- Microsoft Windows;

- Microsoft Office;

- LibreOffice

ViIl. OBOPYJAOBAHUE U TEXHUYECKHUE CPEJACTBA OBYYEHMUAI,
HEOBXO/UMBIE /151 OCYHECTBJIEHUSA OBPA30OBATEJIBHOI'O
HPOLUECCA IO JMCHUIIJIMHE

VYyebHple  3aHATHS ~ TPOBOJATCS B AyJIUTOPHSIX,  YKOMIUIEKTOBAaHHBIX
CHEeIUaIN3UPOBAHHON MeOeNblo, B TOM YHCIE CTAllMOHAPHBIMM WM TEPEHOCHBIMU
TEXHUYECKUMU CpeCTBaMU 00ydeHHUs (POEKTOpP, IKPaH, KOMIIBIOTEP/HOYTOYK).

JlaGopaTopHble 3aHATHS TPOBOJATCA B CHEUUATM3UPOBAHHBIX J1AOOPATOPHUSX,
OCHAIIEHHBIX  CJCAYIONIMM  OOOpYJIOBaHMEM:  IITAHTCHIUPKYJIU;  MHUKPOMETPHI;
TEXHUYECKUE BEChl, CEKYHJOMEphI; HA0Op METAIMYECKUX LIAPUKOB, (QU3NYECKUN
MasiITHUK; MaTeMaTUYeCKUM MasTHHK; IITaHTeHpelcMacc; 3epKajibHasl IIKajia, MallnHa
ATByna; MaxoBoe KoJjieco, wuctoyHuk OJIC; MWIIMaMnepMeTpsl;  BOJBTMETPBL;
aMIIEpMETPbl, Mara3uH COINPOTHUBIICHUS; TaJIbBAHOMETPBI, PEOXOPAbl, KaTYIIKH;
conpotuiieHus; BYII-2M; UIIJI-1; mara3uHbl CONPOTUBICHUM ,Mara3uHbl €MKOCTEH,
Moaynb®IID-11  ocmmmmorpadsr  yHuUBepcaidbHble, MUKpPOCKON  OMHOKYJISIPHBIA;
Karerometrp; Bechl Texuuueckue; pasHoBechl; PHIII; M3mepurens (amnepBOiIbTMETP);
[lmutkn nabopatopHbie; JKHUIKOCTHBIE MaHOMETPHI, YCTaHOBKA [IJIsi OIpPEACIICHUS
otHomeHus cp /cv Meroaom Knemana-Jlesopua; bapomerp; I'urpomerp, JlabopatopHsiii
kommuieke JIKK-4 "Crnektpsl aToMOB ©  MOJEKyd"; JMH3BI (paccewBaolIne U
coOuparoiue); OCBETHUTENH TEHEBOU MIPOEKIUY; pyJieTKa-u3MepuTeNbHas;
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nudpakIMOHHBIE PEETKH; CBETOGMIBTPHI; Tprbop ['naseipuna; Bempsamutenu BC-24 u
BC-12; 6unpusma.

CamocrosTenbHas pa60Ta IMpOBOOUTCA B Ka6I/IH€TaX, OCHAIlICHHBIX KOMHBIOTGpHOﬁ

TEXHUKON ¢ BO3MOKHOCTBIO MOAKIIOUEHUS K ceTu «IHTepHeT» u obecriedyeHrueM JocTymna
B DJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEbHYIO CPEly YHUBEPCUTETA.
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