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1. IlepeyeHbr mNIAHMPYeMBIX Pe3yJbTATOB OOYYeHHS] MO [IWCHUILIUHE, COOTHECEHHBIX ¢
IJIAHMPYEMbIMH pe3yJIbTaTaMH 0CBOEHHsI 00pa30BaTeIbHON NMPOrpaMMbI

B pesynbpratre ocBoenus OOIl OakanaBpuata OOydYarOIIMICS JOJDKEH OBJANETh CIEAYIOIIMMHA
pe3yJibTaTaMu 00y4YeHUs IO JUCIHUILTUHE:

Koanl Pesyabrarsl ocBoenus OOII IlepedyeHnnb mIaHMpPyeMbIX pe3yJbTATOB

koMmnereHuuil |  Codepircanue Komnemenyuii* 0o0y4eHHs 0 AUCHHUILINHE* ¥

OIIK-1 CnocoOeH NpUMEHSITh 3HaTh:
€CTECTBEHHOHAYUYHBbIE U
oOLIeMHKeHEePHbIE 3HAHUS, - OCHOBHbIE 3aKOHBI JIBYKCHUS;
METO/Ibl MATEMATHUECKOI O - HavyaJla TepMOAMHAMUKH;
aHaJIM3a U MOJIETTUPOBaHUS, - OCHOBHbIE (U3NYECKUE SBJICHUS B
TEOPETUYECKOI0 U OITHKE;
9KCIIEPUMEHTAILHOTO - JIBOMCTBEHHYIO MPUPOAY U3TyUCHUS;
UCCJIEIOBAHMUSI B - KBaHTOBO-MEXAaHHUYECKOE  OIMCAaHUE
npodeccuoHanbHOM aTOMOB
IesITeIbHOCTH VYMmeTh:

- IpPUMEHSATb  OCHOBHBIE  3aKOHBI
MEXaHUKH, MOJEKYJSIpHOU (DU3HKH,
JIEKTpUYECTBA M MarHeTusMma,
ONTUKA W KBAHTOBOW (U3MKH K
peleHuo pU3nUecKux 3aaay;

;

- o0OpaOaTbIBaTh 3KCIEPUMEHTAJIbHBIC
pe3ybTaThI u OLICHUBATh
HOTPELIHOCTH U3MEPEHUI];

Bnagners:

- HaBblKaMH paboThl Cc mpubopamu B
o0mieM (pU3n4ecKoM MPAKTHUKYME.

YMmeTs:

-CaMOCTOSITEIIbHO BBITTOJIHATH Ja00paTOpHEIE
paboThl B 0011eM (PU3UYECKOM MPAKTUKyMe
Bnaners:

- HaBBIKAMH CaMOCTOSTENbHON palboThl C
y4eOHOM M CIpPaBOYHOM  JUTEpaTypoil MO
dusuke;

2. Mecto aucuunjunsl B cTpykrype OOII 6akanaBpuara
JucnuninHa peanu3yercs B paMkax 0a30Boi yacTH.

s ocBoeHUS JUCHUILIMHBI HEOOXOAMMBI KOMIETEHIIMH, C(OPMHUpPOBAHHBIE B paMKaxX H3ydeHUs
CJICAYIOUINX JTUCIUIUINH: 3JIeMEHTapHasi MaTeMaTHKa U 3JieMeHTapHas (pU3KKa B CpeHel HIKoJe

Jucuunnuna usydaercs Ha |-11 kypcax Bo 11-1V cemectpax.
3. O0beM JIMCHUILIMHBI B 324€THBIX ¢IMHUIAX ¢ YKa3aHHEM KOJHYeCTBA aKaJAeMHYeCKHX YacoB,
BbI/ICJICHHBIX HA KOHTAKTHYI0 pa0doTy 00y4aroIMXxcs ¢ npemnoaasaresieM (10 BUAAM 3aHATHH) U

HA CaMOCTOSITE/IbHYIO PadoTy 00y4aromuxcs

OOmast TpyIOeMKOCTh (00BEM) JUCHUIUIMHBI cocTaBisger 12 3adeTHbIx exuHui (3.e.), 432
aKaJIeMUYECKHX YacOB.




3.1. O0vém oucyunaunsl no 6uOaAM y4eoOHvIX 3aHamuil (8 yacax)

®opma o0yueHust (BHOCATCS TAHHbBIE
10 peaanu3yeMbIM hopmam)
Ounas
Cemectp
No 2 \ Ne 3 \ Ne 4 \ Bcero
KoJsin4ecTBO 4acoB Ha BUJ padOThI:

Bup pa6otsl

KonTakTHas padora odyuyaommuxcs ¢
npenoaaBartejeM

AyAUTOpPHBIE 3aHATHS (6Ce20) 64 64 48 176

B ToM uucie:

R I 2 | 32 96
(nexyuu 8 uHmepaKxmueHou gopme)

npakmu4eCcKue 3anAamusl

(npakmuyeckue 3aHAMuUsi 8 UHMePaAKMUBHOU 16 16 16 48
popme)
J1abopamopuvle 3aHsImusl 16 16 32

IIpomexkyTouHAasi aTTecTANAS

B ToMm uucie:

3ayem - - 54 54
OK3aMeH 54 54 108
CamocrosiTe/ibHasi padoTa 00y4alouuxcst
CamocrosiTesibHast padoTa o0yyaroumuxcst 36 36 80 152
(6cezo)
B ToMm uncne:
npopabomka yuebHo2o (meopemuieckozo) 18 18 50 17
Mamepuana
n0020MOBKA KO 8CeM 8UOAM KOHMPOJIbHBIX
UCTIBIMAHUL MeKYWe20 KORMPOJis 18 18 30 30
ycnegaemocmu (6 meuenue cemecmpa)
Bcero (uachi): 144 144 144 432
Bceero (3a4eTHble eTMHUIIBI): 4 4 4 12

4. Copep:kanue AUCHUIJIMHBI, CTPYKTYPHMPOBaHHOEe MO TemMaM (pa3ieiaM) ¢ YyKa3aHHeM
OTBEJCHHOI0 HA HUX KOJIMYeCTBA aKaJeMHUYeCKMX YaCOB U BHI0B Y4eOHBIX 3aHATHI
4.1. Pazoenvt oucyuniunvl u mpyooemMKoCHib RO 6UOAM YUeOHbIX 3AHAMUIL
(6 akademuuecKkux uacax)
JIna ounoit popmul 00yuenus

Ne HaunmeHoBanue Oomas Buabl yueOHbIX 3aHATHI, Dopmbl
n/n pasjena /TeMbl TPYAOEM- BKJIIOYASl CAMOCTOSITEJIbHYI0 TeKyl1ero
AUCHHUILINHBI KOCTh padoTty o0y4aromuxcs u KOHTPOJIs
BCero TPYAOEMKOCTh ycneBae-
(6 uacax) (6 uacax) MOCTH
AyauTopHbIE y4eOHbIE
3aHATHSA
Jlek | Cem/IIp | Jlad CPO
1. POU3NYECKHUE 47 12 8 17 10 Komnoksuym
OCHOBBI
MEXAHHUKH
1.1. |DJIEMEHTBI 7 2 1 3 1
KMHEMATHKHA




1.2.

JMHAMUKA
MATEPHAJILHOM
TOUKU

1.3.

3AKOH
COXPAHEHUA
NMITVYIJIbCA
CUCTEMBI
TOYEYHBIX TEJI

1.4.

3AKOH
COXPAHEHUS
[TOJIHOM
MEXAHUYECKOU
SHEPIUU

1.5.

3AKOH
COXPAHEHUA
MOMEHTA
NMITVYJIBCA

1.6.

HEWMHEPIIMAJIbHBIE
CUCTEMBI OTCYHETA

2

1.7.

KMHEMATHKA
BPAIIATEJIBHOI'O
JABIVDKEHNMA

1.8.

BPAIIEHUE TEJIA
BOKPVYT 5
HEITOABM>XXHOU OCH

2

1.9.

IIJNIOCKOE
JABVXXEHUE
TBEPJAOI'O TEJIA

1.10.

I'MPOCKOIIbI

o

N

CIIEHUAJIBHASA
TEOPUA
OTHOCHTEJIb-
HOCTHU

Komnoksuym

2.1.

KMHEMATHKA

(@)

2.2.

PEJIITUBUCTCKAS
JIMHAMUKA

KOJIEBAHUSA U
BOJIHbI

KoHntponbHas
pabota

3.1.

KNMHEMATHKA
I'APMOHMNYECKNX
KOJIEFAHUUA

3.2.

CBOBO/IHBIE
3ATYXAIOIIUE
KOJIEBAHUSI

3.3.

BBIHYXIEHHBIE
KOJIEBAHUA

3

3.4.

PACITIPOCTPAHEHWE
BOJIH B VIIPYTOU
CPEJIE

4

3.5.

OHEPI'ETUYECKHE
XAPAKTEPUCTUKHU
BOJIH

2




MOJIEKYJISIPHASA
PU3UKA U
TEPMOJINHAMUKA

21

10

Kontponbnas
paborta

4.1.

OCHOBHBIE
[TOHSTHUS U 3AKOHBI
MOJIEKYJISIPHOM
®U3UKU

4.2.

ITEPBOE HAYAJIO
TEPMOJNHAMUKHA

4

4.3.

CTATUCTUYECKHE
PACIIPEJEJIEHUA

4

4.4,

SABJIEHUA
I[IEPEHOCA

4.5.

BTOPOE HAYAJIO
TEPMOJNMHAMUWKHA

3

4.6.

PEAJIBHBIE I"'A3bI

4.7.

KUJIKOE U
KPUCTAJUIMYECKOE
COCTOSIHUE
BEII[ECTBA

Hroro 3a 1 cemecTp:

90

34

22

QJIEKTPUYECTBO

31

14

KosnokBuym

T10JIE
HENO/IBUYKHBIX
3APSI/IOB B
BAKYYME

12

5.2.

TIOJIE
HEMNOJIBUYKHBIX
3APSIIOB B
JIUDJIEKTPUKE

5.3.

ITPOBOIHUKU B
SJIEKTPUYECKOM
I1OJIE

5

5.4.

OHEPI'UA
SJIEKTPUYECKOI'O
[10JIA

MATHETHU3M

59

20

10

15

14

KonTponbHas
pabota

6.1.

ITIOJIE
[HOCTOAHHOI'O
TOKA B BAKYVYME

6.2.

MATHUTHOE IIOJIE B
BEILECTBE

10

6.3.

INIEPEMEHHOE
OJIEKTPOMAT'HUTHO
E I1IOJIE

11

6.4.

OJIEKTPUHYECKHUE
KOJIEGAHUA

8

6.5.

IIEPEMEHHBIN TOK

6.6.

JIBIDKEHUE
3APSKEHHBIX
YACTUIL B
DIEKTPUYECKUX U




MAT'HUTHBIX
[TOJIAX

6.7.

SJIEKTPUUYECKUI
TOK B METAJIJIAX U
[IOJIYIIPOBOJHMKA
X

6.8.

SJIEKTPUUYECKUI
TOK B T'A3AX

HTtoro 3a 2 cemecTp:

90

OIITUKA

14

KomiokBuym

NHTEPOEPEHIIMA
CBETA

5

7.2.

JUDOPAKINA CBETA

7.3.

[HOJIAPU3ALINA
CBETA

7.4.

B3ANMOJIEMCTBUE
SJIEKTPOMATHUTH
bIX BOJIH C
BEI[ECTBOM

2

KBAHTOBAS
OU3UKA

40

26

11

Kontposnbnas
pabora

8.1.

TEIUIOBOE
N3JIYUYEHUE.
KOPITYCKVJISIPHBIE
CBOWCTBA
N3JIYUEHUSI

8.2.

SIEMEHTAPHAS
BOPOBCKA S TEOPUSI
ATOMA BOJIOPOJIA

8.3.

BOJIHOBBIE
CBOMCTBA
MUKPOYACTHUL]

8.4.

SJIEMEHTBI
KBAHTOBOU
MEXAHHWKHA

8.5.

YPABHEHUE
TPEAMHI'EPA

8.6.

ATOM BOJIOPOJIA U
BOJIOPOJIONO/IOBH
BIE ATOMBI. ATOMBI
[EJIOYHBIX
DJIEMEHTOB

5

8.7.

CIINH SJIEKTPOHA.
MHOI'O2JIEKTPOHH
bIE ATOMBI

4

8.8.

ATOM B
MATHUTHOM I10OJIE

8.9.

OJIEMEHTDBI ®U31KHN
TBEPJIOI'O TEJIA

4

8.10.

KBAHTOBAS
TEOPUSI
CBOBOJIHBIX




OJIEKTPOHOB B
METAJIJIE

8.11.

OU3NKA ATOMHOI'O

SITTPA U
JIIEMEHTAPHBIX
YACTUI]

10 0 0 0 3

HTtoro 3a 2 cemecTp:

54 34 17 0 3

BCEI'O:

234 102 ol 34 47

Ilpum..:

Jex — nexyuu, Cem/IIp — cemunapwl, npaxmuyeckue sanamusi, Jlab — 1abopamopuule 3aHAMUA,
CPO — camocmosmenvras paboma 00y4aruuxcs

4.2. Coodeporcanue oucuyuniaunsl, CMpyKmypupoeanHoe no pazoenam (memam)
Jlexyuonnwiii Kypc

Ne HaunmeHoBaHue Coaepixanue
pasnesia /TeMbl
AUCHHILIMHBI

1. PU3NYECKHUE
OCHOBBI
MEXAHHUKH

1.1. |2JIEMEHTBI dusnuecKue MOJENH: MaTepuaibHasi TOYKa, aDCOIIOTHO TBEPI0E
KNUHEMATUKU teno. [loctynarensHoe u BpamareapbHoe ABUKEHUE. Teno oTcyera.

Cucrema KooOpAauHAT: AEKapTOBa, LWIMHApUYECKas (IOJsipHast),
cepuyeckas, €CTeCTBEHHas.

OCHOBHbIE  XapaKTEPUCTHKU  JBW)KECHUS:  PaguyC-BEKTOD,
TpPAaeKTOpus, nepeMenieHue, myTs. CpenHsss U MIHOBEHHas
CKOPOCTH, CPEAHEE U MTHOBEHHOE YCKOPEHMS.

CriocoObl 3ajaHMs JIBWKEHMS: BEKTOPHBIH, KOOPJIMHATHBIMH,
ectecTBeHHbI. [lpsimast u oOpaTHas 3ajgauyu  KUHEMATUKH.
IIpoekuuu CKOPOCTH U YCKOPEHMS B JIEKapTOBOM U €CTECTBEHHOMN
CUCTEMax KOOpJAMHAT. BpluncieHue NmyTd NpU HEPaAaBHOMEPHOM
aBrkeHuu [1-4].

1.2. |JMHAMHKA I'panuipl IPUMEHHMMOCTH KJIACCUYECKOM MexaHuku. IlepBblit
MATEPHAJILHOM 3akoH Herorona. MHepunaneHble cucremsl orcuera. MHepTHas u
TOUKU rpaBuTanMoHHas macca. [IpuHiun skBuBaneHTHOCTU. (CBOMCTBa

Maccel. Cumma. CponctBa cun. llpaBuna mnoapcuera cui,
NEHCTBYIOIMX Ha TENO, B MOJ€ CHJ TsbKecTH 3emiind. Mmmynbe
(konmuuecTBO JABIMKEHUs) Tena. Bropod 3akoH HbroToHa
YpaBHEHHUs ABUKEHUS B Pa3JIMYHBIX CHCTEMax KoopauHar. [Ipsamas
u oOpaTHas 3aJaun AuHaAMHUKU. Tpertuil 3akoH HproToHa.

[lpunuun  otHocutensHocTH  [anmunes.  [IpeoGpa3oBanus
lanunes. WuBapuantsl npeoOpasoBanuii [anunes. IlpaBuio
CJIO’KEHHUS CKOPOCTEM.

Buast B3aumopeiicTBuil. ®DyHaameHTanbHble cuiibl. Cyxoe
TpeHue. Cuipl TpeHUs: IOKOs, CKOJbXeHus, kaueHus. Kuakoe
tpenue. CHitbl TSDKECTH U Bec [1-4].

1.3. |3AKOH Wnrerpansr  nBuwkeHus. CBsA3b 3aKOHOB COXpPaHEHMsI €O
COXPAHEHHIA CBOMCTBAaMM IPOCTpaHCTBA M BpeMeHH. OIHOPOJHOCTH U
NUMITYJIBCA M30TPOMHOCTH NMPOCTpaHcTBa. OTHOPOIHOCTH BPEMEHHU.
CHUCTEMBI BHyTpeHHre W BHemIHHWE CuUIbl. 3aMKHyTas CHCTEMA. 3aKOH
TOYEYHBIX TEJI W3MEHEHMsT UMIyJbca B AU(QepeHInanbHOil U HHTErpaibHON

¢dbopmax. UmMiynbe cuiibl. 3aKOH COXpaHEHHUs UMITYJIbCA.
Ientp macc. Teopema o nBrxkeHuu LeHTpa Mace. L{-cucrema.
JIBrb>KeHUE TeJ ¢ NEpeMEHHOM Maccoil. YpaBHeHHEe Menepckoro




[1- 4]

14. |3AKOH DOneMeHTapHas padora cuibl. PaboTa CHIIBI BJIOJIb TPACKTOPHH.
COXPAHEHUA I'paduueckoe mpencraBieHne padOThl. MrHOBEHHAs M CpEIHSS
[1IOJIHOM MomIHocTh. KuHernueckas sHeprus. Teopema 00 H3MEHEHUU
MEXAHUYECKOM KUHETHUYECKON SHEPIUHU.

OHEPI'NMN KoncepBarusubie cuibl. [lone cun. IloreHnumanbHas sHEprus.
[loTreHumanpHass SHeprus 1NOJAA CHI  TSDKECTH, YIPYTOCTH,
LEHTPAIbHBIX CWI. CBs3p INOTEHLMAIbHOW OHEPIrMM M CHIIBL.
[losHas MexaHUYeCKask IHEPT U] CHCTEMBI.

3aKOHBl H3MEHEHHS M COXPAHEHHs IIOJHOW MEXaHWYECKOU
sHepruu. CoOctBeHHas »sHeprusd. KoHcepBaTuBHas cucrtema.
BHyTpeHHA MeXaHU4YeCKast SHEPIUs CUCTEMBI.

VYcioBrue paBHOBECUS MEXaHUUECKOM cucTeMBbl. [loTeHImanbHas
sIMa ¥ MOTeHUUAJIbHBIN Oapbep.

Nmnynec n sHeprus B Il-cucreme. IlpuBenennas Macca.
AGcomoTHO  ynpyruii M aOCONIOTHO  HEYNpYruil  yAaphl.
LlenTpanbubiii yaap [1-4].

1.5. |3AKOH MoOMEeHTBI UMITYJIbCa U CUJIBI OTHOCUTENBHO TOYKU. [litevo. I1apa
COXPAHEHUA cuil. MOMEHTBI OTHOCHUTEIBHO OCH. MOMEHTBI BEPTHUKAIBHOM,
MOMEHTA paauaibHOMN U TaHI'C€HIMAaJIbHOH COCTAaBJISIOIINX CHJIBI
NMITVIIBCA OTHOCHUTENILHO OCU. MOMEHTBI CUCTEMBI T€Jl. 3AaKOHBI U3MEHEHHUS U

COXpaHEHMs MOMEHTa UMIyJibca cucTeMbl. COOCTBEHHBIII MOMEHT
HMITYJIbCA.

JIBu>keHMEe B LEHTpaJbHOM Ioje cuil. 3akoHsl Kermuepa.
Kocmuueckue ckopocTu [1-4].

1.6. |HEMHEPLIMAJIbHBIE Cunet  unepuuu. LlenTpobexknas cuna wuHepuuu. Cuia

CUCTEMBI OTCYETA |Kopuonuca. YpaBHeHue BTOoporo 3akoHa HelooToHa B
HEUHEPLHAIbHBIX CUCTEMaX. 3aKoH COXpaHEHHUs B
HEUHEPLHAIbHBIX CUCTEMaX. 3aBUCUMOCTb YCKOPEHHS CBOOOTHOTO
naJieHus OT MHUPOTHI MecTHOCTH [1-4].

1.7. |KMHEMATUKA Bekrop snementapHoro mnosopora. MrHoBeHHas U cpenHss
BPAIIATEJIBHOI'O yIJIOBasi CKOPOCTh. MTHOBEHHOE M CPEHEE YIJIOBOE YCKOPEHUE.
JABVWOXEHN A CBsi3p  MeXAy JIMHEWHBIMM M YIVIOBBIMH CKOPOCTSMH U

yckopeHusiMu [ 1-4].

1.8. |BPAIIEHUME TEJIA Hentp Tsxectu TBephoro tena. Moment unepuuu. Teopema
BOKPYT [reiinepa. OcHOBHOE ypaBHEHWE JIUHAMUKH BpallaTeJIbHOTO
HEITOJIBVDKHOM OCH | nBuxenns. Kunernmueckas dHEprus TBEpAOro Tema u paboTa

BHEITHKUX cu [1-4].

1.9. |IINTIOCKOE Pa3noxxeHne ABMKEHUSA TBEPIOIrO TeJla Ha MOCTYyNATENbHOE U
JABMWXEHUE BpamiaTesbHOEe. MTrHOBEHHass OChb  BpallleHHWs. Y PABHEHUS
TBEPJIOI'O TEJIA IBWKEHHUS TBEPAOrO TeJla M UX BHUJ Ui IUIOCKOTO JBHKECHMS.

PesynpTupytomass W paBHOAEHCTBYIOIIAS CHJIBL. Y CIIOBHS
paBHOBecHs TBepaoro Tena. Kunernueckas 3Heprus TBEpIOro Tena
IIPY TJIOCKOM JiBHKeHuH [ 1-4].

1.10. |[TMPOCKOIIbI JluHaMuKa IBMJKEHMS TBEPIOIO TeJla ¢ OJHOM 3aKpEILUIEHHON
Toukoi. [lonarue o Tenzope uHepuuu. OceBble U LEHTPOOEIKHbIE
MOMeHTHhl HHepuuu. CBOOOJHBIE OCH. [J1aBHBIE OCH HHEPIMH.
[Ipubnmxennas Tteopust rupockona. [lpemneccus rupockomna.
I'mpocKonmMuecKre CHIIbl 1 MOMEHTHI [ 1-4].

2. CIIEIlUAJIBHASA
TEOPUA
OTHOCHUTEJIb-

HOCTHU




2.1.

KMHEMATHKA

ITocTynarsl CIIELUAIIBHOU TEOpUHU OTHOCUTEIBHOCTH.
YeTbipexMepHOE NPOCTPAHCTBO-BpEMs. MUpoBasi TOUKa, MUPOBast
munus. [IpeobpazoBanust Jlopenuna. OTHOCHUTENBHOCTH MOHSATHUS
OJIHOBPEMEHHOCTH.

Kunemartnyeckue  addekrel  mpeoOpazoBanuii  JlopeHna.
CoOctBennass  mnunHa.  CoOctBeHHoe  Bpems.  MHTepsai.
HNHBapuanTHOCTH HMHTEpBAaja. Bpemenumnono0usie,
MIPOCTPAHCTBEHHO-TI0JJOOHBIE HHTEPBAIBL.

dopmysiel mpeodpazoBanus ckopocreit [1-4].

2.2.

PEJISITUBUCTCKAS
TMHAMUKA

PenatuBuctckuii  mMmysnbc.  PensTUBHCTCKOE — ypaBHEHUE
nBKeHUs. CBsI3b CUIIbI U YCKOPEHHUS ISl PETISITUBUCTCKOTO TeJa.
PensatuBucTCKas sHEPrus: KUHETUYECKAs, I0JIHAs. DHEPrUs MOKOSI.
[IpeoOpazoBanuss uUMMIyiabca W SHEpPrudU. YacTHUIBI C HyJIEBOU
Mmaccoii [1-4].

KOJIEBAHUSA U
BOJIHbI

3.1.

KMHEMATHKA
I'APMOHNYECKHX
KOJIEBAHUU

Konebarenbubie aBuxenus. (CoOCTBEHHBIE, BBIHYXICHHbBIC
napaMmeTpuueckue koseOaHusi. ABTokoneOaHus. ['apmoHnueckue
KonebaHusa. AMIUIMTYJa, YacTtoTa, (asza, mepuon KoJeOaHHH.
Omnpenenenue aMIuIMTy A6l U Ga3bl TApMOHHYECKUX KOJeOaHUN U3
HavyaJIbHBIX yciaoBuil. [IpeacTaBieHne rapMOHUUECKOTO KoJieOaHust
C IOMOIIBIO BEKTOPHOU TUArpaMMBbl.

Cnoxenue KojeOaHWH OJHOTO  HAmpaBieHUs. bueHwus.
CrnoxxeHue B3aUMHO NEPHEHANKYISAPHBIX KojeOaHuil. Durypsl
Jluccaxy.

lMapmonnueckuit ocumsatop. Kasuynpyras cumna. YpaBHeHue
rapMOHHYECKOI0 OCIIILIATOpa. Masble KojieOaH!si CUCTEMBI OKOJIO
I0JIO’KEHUSI PABHOBECHS. DHEPTUsl FTAPMOHMUYECKOTO OCIMILIATOPA.
MatemaTnueckuil U GU3NYECKUN MasiTHUKU.

3.2.

CBOBO/IHBIE
3ATYXAIOILIUE
KOJIEBAHUS

VYpaBHeHHE  COOCTBEHHBIX  3aTyXaloLUX  T'apMOHUYECKUX
KonebaHul, ero  pemeHue. ANepHOAMYECKOE  JIBUXKEHHUE.
XapakTepUCTUKU 3aTyXaloIllero rapMOHMYECKOIO OCLUIUIATOpA:
aMILTUTYAa, Tepro, Ko3dduuueHT 3aTyxanus, JorapupmMuuecKuit
JICKPEMEHT 3aTyXaHus, BpeMs pesakcanuu. Jlooporaocts [1-2].

3.3.

BBIHYXJIEHHBIE
KOJIEBAHUA

VYpaBHEeHHE  BBIHY)XJICHHBIX  KOJEOaHWH, ero perieHue.
[lepexonublii mpomecc. AMIuMTyAa W HadainpHas  ¢asza
BBIHYKJICHHbIX KoJieOaHU. SIBIeHHe pe3oHaHCca. AMIUIUTYTHbIE U
(dazoBeie  pe3oHaHCHbIE KpuBble. CBs3b  JTOOPOTHOCTH C
napaMeTpamMH pe30HaHCHOH KpuBoii [1-2].

3.4.

PACIIPOCTPAHEHUE
BOJIH B YIIPYTOU
CPEJIE

Bonnosoit mporecc. Knaccudukaruss BONH: MO  XapakTepy
JBUKEHHSI 4YacTUI] (TMOmepeyHble W MPOJOJBHBIE BOJHBI), IO
croco0y TmepeHoca dHepruu (Oerynme W CTOSYHE BOJHBI), TIO0
¢bopMe  BOJTHOBOTO ¢poHta  (TUIOCKHE, chepuueckue,
IUJTUHIPUYECKUE BOJIHBI).

VYpaBHEeHHE TIOCKOW BOJIHBI, PACTIPOCTPAHSIOLIEHCS BAOJIb OCH
X. XapakTepUCTUKH BOJHOBOTO Ipoliecca: JUIMHA BOJIHBI, (ha3oBas
CKOpOCTh, BOJIHOBOE YMCJO, BOJHOBOW BekTop. ['paduueckoe
MpEICTaBICHUE BOJTHOBOTO MTpoOIEcca. Y paBHEHHUE IIOCKOUM BOJIHBI,
pacnpocTpaHsOIIecs: B TPOU3BOJIBLHOM HAMPABIICHUU.

Crosuas BonHa. KoopauHaTel y3710B M Iy4YHOCTEH. Y paBHEHUS U
TpaHUYHBIC YCTIOBHS JIJISl BOJH B CTPYHAX U TpyOax.

BonnoBoe ypaBHenue. da3zoBasi CKOpOCTh BOJIH B Pa3fIMUHbBIX
cpenax [1-2].
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3.5.

OHEPI'ETUYECKHE
XAPAKTEPUCTUKHU
BOJIH

[InoTHOCTH HHEPrUU IUIOCKOU ynpyrou BosHbL. [IoTOK 3HEpruu.
[InotHOCTE TOTOKA »HEpruu. Bektop YMoBa. MHTEHCHBHOCTH
BOJIHBL. AMIUIMTYJA CQEpUdecKol M IMIMHIPUYECKONW BOJIH.
Pacnipenenenne osHeprum B Oerymeld ¢ CTOSYCH BOJIHAX.
OTtpakeHue 1 MperoOMIICHHE BOJIH Ha TPAHUIE ABYX cpel. DPPeKT
Jlorutepa [1-2].

MOJIEKYJISIPHASA
PU3NKA U
TEPMOJINHAMUKA

4.1.

OCHOBHBIE
TOHSTHUS U 3AKOHBI
MOJIEKYJISIPHOM
®U3UKU

Mopens uaeanbHOro raza. /J[MHaMMYeCKM U CTaTUCTUYECKUU
MeToJ1bl. OCHOBHOE

ypaBHEHHE MOJIEKYJISPHO-KUHETUYECKOW TEOpUU HIeaTbHBIX
razoB Ui JasieHusd. YpaHeHue KranenpoHa-MeHeneesa.
DU3NYECKUI CMBICT YHUBEPCATBHOM ra30BOM MOCTOSHHOM.

MonekynsipHO-KUHETUUECKOE TOJIKOBAHUE a0COIOTHOM
Temneparypbl.  TemmepaTypHble — IIKaJbl:  SMIIMpPUYECKas,
abcountoTHas, TEpMOJUHAMHUYECKas, MEX1yHapoaHasl,
MpaKTU4ecKasl.

Yucno creneneit cBo001bl. 3aKOH paBHOPACTIPEICTICHHUS SHEPTHH
M0 CTeMeHsIM CBOOOABI MOJeKyl. CpeaHsisi KHHEeTUYEeCKasi SHEprus
MOCTYNATEIbHOTO JIBWKEHUs MoJiekyt [1-2].

4.2.

ITIEPBOE HAYAJIO
TEPMOJUHAMUKU

PaBHOBecHOE 1 HEPAaBHOBECHOE COCTOSIHUA ra3a. PaBHOBECHbIE U
HEPaBHOBECHBIC

npoueccel. BHyTpeHHss sHeprus uaeanbHoro rasa. Pabora rasza
npu pacmmpeHud. ['paduyeckoe mpeacraBieHue  pabOTHI.
KonnuectBo  temnmotel. IlepBoe Hawamo  TepMOAMHAMUKH.
TemoeMkocTs.  YaenbHas W MOJSPHAass  TEINIOEMKOCTH.
TennoeMKOCTb PH MOCTOSIHHOM JaBJI€HUH U TOCTOSIHHOM 00beMe.
Knaccndeckast MOEKyYIISIpHO-KMHETHYECKAs TEOPHSI TETTIOEMKOCTH
ujieaJbHbIX I'a30B U €€ OTPaHUYEHHOCTb.

Anuabatuyeckuii  mpouecc. [lomutponuyeckuid  mporiecc.
[Toxa3zaTenb MOJUTPOMNBI I H30XOPUUECKOT0, H30TEPMHUECKOTO,
n3obapuyeckoro mpoueccoB. Pabota, coBepiiaemas ra3oM npu
pa3IuuHbIX mporeccax [1-2].

4.3.

CTATUCTUYECKHUE
PACITIPEJEJIEHA

Cnyuaitasie coObiTusi. BepositHoCTh. ClioKeHUE W YMHOKECHHUE
BEPOATHOCTEM.

OyHKIMS pacnpeneneHus BeposiTHocTed. CpelnHee 3Ha4YeHHE
GyHKIMH.

Pacnipenenenrie MojieKkysn MO OJHOW KOMIIOHEHTE U IO TPEM
KOMIIOHEHTaM  ckopoctu. Pacmpenenenne MakcBemna 1o
BeIMUYMHaM ckopoctei. Haubonee BeposiTHast, cpeaHsss u
CpPEIHEKBAIpaTUUHAsl CKOPOCTU. OKCIEPUMEHTalbHAsl IPOBEpKa
pacnpenenenns Makcgena.

bapomerpuueckas  ¢opmyna. 3akoH  bonpumana g
pacmpesielieHuss 4acTHUIl BO BHEUIHEM IOTEHIMAJbHOM TMOJIe€.
DKkcneprMeHTaIbHas MPOBepKa pacnpenenenus boapnmana [1-2].

4.4.

SABJIEHUSA
I[TEPEHOCA

Bunsl mporeccoB mepenoca: auddysusi, TEIUIONPOBOJHOCTD,
BSI3KOCTh. D (EKTUBHBII

IraMeTp MoJieKyJibl. CpeiHee YMCIIO CTOJIKHOBEHHH U CPeaHsIs
JUTHHA CBOOOHOTO TIpo0era MoJjekyi. ['a30KuHeTHYecKass TeoOpHs
Qg dy3un, TEIIONPOBOIHOCTH, BI3KOCTH. Pa3psikeHHble ra3bifl-
2].

4.5.

BTOPOE HAYAJIO
TEPMOJNHAMMKHA

OO6parumMbie 1 HeoOpaTuMbIe Tpolecchl. KpyroBbie mpoIecchl.
TennoBble aBurarenu u xosioauiabHble MammHbl, KITJ[. Bropoe
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Hayayo TepMoauHamMuku B opmynupoBkax Kenbpuna, Knaysuyca
U ¢ moMoupto noHatus sHTponuu. [{ukn Kapuo u ero KIIJ pis
uneanbHoro raza. Teopema Kapho.

DOHTpOIUs HUICATbHOTO Tra3za. OHTPOINUS B LUKINYECKUX
mpoueccax.  HepaBenctBo  Kiaysmyca.  OHrTpomuss — npu
MIPOU3BOJIBHBIX MpoLleccaX B 3aMKHYTHIX cHCTeMax. MHKpo- U
MaKpOCKOIMYECKOE COCTOSIHUSL CHUCTEMbl. TepMoJrMHaMHUuecKas
BEpPOATHOCTh (cTatuctuueckuit Bec). Popmyna boabivana.
CrarucTrueckoe TOJIKOBAaHHWE BTOPOr0 Havajaa TePMOIUHAMUKHY.

TpeThe Hauano TepmoarHaMuku (Teopema Heprcra) [1-2].

4.6.

PEAJIBHBIE I"'A3bI

OTcrymieHne OT 3aKOHOB HJealbHBIX Ta3oB. Cuibsl u
MOTEHIIUAJIbHAS DHEPIrusi MEXKMOJIEKYJISIPHOTO B3aUMOACHCTBHSI.
VpaBuenue  Ban-gep-Baanbca.  KpuTuueckue — BEIMUYMHBL
CpaBuenue u3orepm Ban-nep-Baanbca ¢ skcriepuMeHTaTbHBIMH.
MeracrabuibHbie cocTosiHus [1-2].

4.7.

KUJIKOE U
KPUCTAJUIMYECKOE
COCTOSIHUE
BEIIECTBA

Crpykrypa xunkocreil. [loBepxHocTHOe HaTshkeHue. JlaBieHue
MOJT M30THYTOH MOBEPXHOCTHIO XUJIKOCTH. SIBICHUS Ha TpaHHIe
XKHJIKOCTH U TBepaoro tena CMmaunpanue. KanuunspHele sBISHHUS.

@azoBble HEpexoaspl MEPBOrO M BTOPOTO poja. YpaBHEHHE
Knaneiipona-Knaysnyca. ®a3oBast nuarpamma. HopmanbHble u
aHomasbHbIe BenectBa. Dddekr [Hroyns-Tommcona [1-2].

QJIEKTPUYECTBO

T[10JIE
HETTOABMXHBIX
3APSIJIOB B
BAKYVYME

Onexrpuueckuid 3apsa. CBOWCTBAa 3IIEKTPUYECKUX 3apsAIOB.
3akoH coxpaHeHus 3apsia. Toueunslii 3apsaj. 3akoH Kynona.

Onexkrpuueckoe mnoje. HanpsKeHHOCTh JIEKTPUYECKOro IOJIS.
Cuna, nedcTByroIIas Ha 3apsj B dJeKTpuueckoM mosie. [lpunnun
CYINIEPIIO3ULINH ITOJIEH.

ITorok BekTopa HanpskeHHOCTH. Teopema ["aycca myist BeKTopa
HanpsbkeHHOcTH. OObeMHasi, MOBEpXHOCTHAs M JIMHEHHas
IUIOTHOCTH 3apsiAoB. llone 3apspKeHHBIX MWIMHIAPUYECKUX U
cepuuecKkrux IMOBEPXHOCTEH, MoJie OJHOW M JBYX IJIOCKOCTEH.
[Tone 3apspxkeHHorO mapa. JIuBepreHius BEKTopa HallpsHKEeHHOCTH.
Teopema  T'aycca  nmus  BEKTOpa  HANpsOKEHHOCTH B
nuddepenmanbHon hopme.

[loTrenuunansHOoE  mOJNE CHIL [Mupkynauus  BeKTOpa
HaIPsDKEHHOCTH DJIEKTPUYECKOro Tojs. Teopema LHPKYJIALHAA
BEKTOpa HamnpsskeHHocTH. PoTop BekTOopa HampsHKEHHOCTH.
HuddepenunansHas  GOpMyIHpPOBKa MOTEHIMAIBHOIO  IOJIS.
[Morenuman. CBsA3b MeXAy MOTEHUUAIOM U BEKTOPOM
HaIPSHKEHHOCTH. DKBUIIOTEHIIMAJIBHBIE [IOBEPXHOCTH.

ONEKTPUYECKUM JHUMOIb. ODJEKTPUYECKHMM MOMEHT JIMIOJIS.
Ilorenuman u mozne aunois. MOMEHT cwil, AEHCTBYIOIMX Ha
JUTOJb, U DHEPrusl JUMOJS BO BHEUIHEM JJIEKTPUYECKOM IIOJIE.
Cwuuta, nelicTBYIOIIAsl HA IUNIOJb B HEOXHOPOAHOM Tose [1-5].

5.2.

MOJIE
HETTOIBMXHBIX
3APSJIOB B
JIUDJIEKTPUKE

Husnextpuku. CTopoHHUE U CBsi3aHHBIE 3apsAnbl. [lonspHble u
HEMOJIIPHbIE MOJIEKYJbl. OJIEKTpUYecKasi, OpPHEHTALHOHHas W
WOHHAs  TMOJSpU3ALMM  JUAIEKTPUKOB.  [loJsSpM30BaHHOCTS.
[Tonsapusyemocts Monekyis. Ilome B nudnmektpuke. Makpo- u
MHUKPOCKOIMYECKOE Toe. JuanexkTpuueckas BOCIPUHUMYNBOCTD.
BekTtop anexkrpuueckoro cmemenus. Teopema [aycca st BekTopa
NEKTPUYECKOT0 CMelleHus. JluanexkTpuueckas MPOHMIIAEMOCTb.
CBs13b MEXIy NOJISIPU30BAHHOCTHIO M TOBEPXHOCTHON MIIOTHOCTHIO
CBA3aHHBIX  3apsnoB. Teopema T'aycca  mima Bekropa
TOJSIPU30BAHHOCTH B WHTErpaibHOW u  nuddepeHnmanbHon
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(dbopMax. YciaoBHsI BOSHUKHOBEHHSI OObEMHBIX CBS3aHHBIX 3apsIIOB
B IMAJICKTPUKE. Y CJIOBUS HA TPAHUIIE pa3jieia IBYX JUIICKTPUKOB
Y Ha TPaHUIIC Pa3Jiesia IPOBOTHUK-IUIICKTPHK [1-5].

5.3.

ITPOBOJIHUKU B
SJIEKTPUYECKOM
ITIOJIE

VYcnoBusi paBHOBecHs 3apsiioB B mpoBogHuke. [lome BOMM3M
MOBEPXHOCTH M BHYTPU MPOBogHUKA. MeTon n3zobpaxkenuid. Cuiia
U wioTHOCTh Toka. Hampsokenue. 3akon Owma. ConpoTuBiIeHHE
MPOBOAHUKOB. 3akoH Oma B muddepeHuansHoi Gopme.

DNeKTpoeMKOCTh.  EMKOCTh ~ YEIMHEHHOTO  MPOBOJHHKA.
Konnencaropsl. EMkocts koHaeHcaTopa. PoOpMyiibl €MKOCTH
IJIOCKOTO, CPEPHUECKOr0 W IWIMHAPUYECKOTO KOHIEHCATOPOB.
[TapannensHOe U MOCHEIOBATEILHOE COCIMHEHHE KOHACHCATOPOB

[1-5].

5.4.

OHEPI'UA
SJIEKTPUYECKOI'O
[1OJIA

[loTreHumanpHas sHeprus 3apsiia B DJIEKTPUYECKOM IOJIE.
OHeprusa cuctembl 3apsanoB. CoOCTBEHHass SHEPrus U SHEPrus
B3aUMOJCHCTBUS. ODHEprus sieKTpuueckoro mnousid. IlnoTtHocTh
SHEPIHH DIIEKTPHUYECKOro moJs [ 1-5].

MATHETHU3M

[1IOJIE
I[TOCTOAHHOI'O
TOKA B BAKYYME

none CsolicTBa
Cuna Jlopenua.

B3anmopeiictBue  TokoB.  MarHuTtHOE
MarHMTHOrO 1moJyil. MaruurtHas MHIYKLUS.
[IpuHIHMI Cynepno3uiuyu MarHUTHBIX I10JIEH.

3akoH buo-Casapa. Teopema I'aycca st BEeKTOpa MarHUTHOU
MHIyKUHMH. JIMBEepreHnus BEKTOpa MarHUTHOW mHAykuuu. Ilorme
npsimoro Toka. Ilosie B eHTpe U Ha ocu Kpyrosoro Toka. Teopema
0 IHUPKYJSLMY BEKTOpAa MarHUTHOM MHAYKUuu. [lone conenonna u
toponna. 3akoH Ammnepa. KoHTyp ¢ TOKOM B OJHOPOIHOM H
HEOAHOPOJAHOM MAarHUTHOM IIOJI€: BpAILATEIbHBII MOMEHT,
JHEprus, CWjla, JEHCTBYIOIIAs Ha KOHTYP B HEOAHOPOJHOM
MarHuTHOM nojie. PaboTa npu nepeMenieHnu KOHTypa ¢ TOKOM B
MarHuTHOM Tose [1-5].

6.2.

MATHUTHOE IIOJIE B
BEIIECTBE

Marnetuku. ToOkM TPOBOAMMOCTH W TOKHM HaMarHUYEHUS
(MonexynspHble Toku). Hamaranuennocts. [lone B Maraerukax.
Teopema 0  UHUPKYJISIUMA  BEKTOpa  HAMarHWYE€HHOCTH.
HanpsokenHocts MarHuTHOrO mnosisi. Teopema O UUPKYJIALUU
BEKTOpa  HANpPSHKEHHOCTH.  MarHutHass  BOCHPUUMYUBOCTD.
MarauTtHas MpOHUIIAEMOCTb. Y CJIOBUS BOSHUKHOBEHUSI 00bEMHBIX
TOKOB HaMarHW4eHWs. YCIOBHS Ha TpaHULE paslena ABYX
MAarHeTHUKOB.

MaruuTHbele CBOWCTBa BewlecTBa. MarHUTOMEXaHUYECKHE
sBieHus. ['MpoMarauTHoe oTHOouIeHUe. OnbIT DUHIITEHHA | Je-
Xaaca. OnbIT bapHTTa.

MarnuTtHble MOMEHTBI aToMOB M MoJiekyd. OmnbiT Llltepna u
I'epnaxa.

Hua-, mapa- u ¢eppomarnetuku. [Ipupoga auamarHeTusMa H
rmapaMarHeTu3Ma. deppoMarHeTusMm. OcHOBHas KpuBast
HaMarHuyeHus. MarautHoe Haceiienue. ['ucrepesuc. Ocratounoe
Hamarouyenue.  KospuutuBHas  cwia.  MarHMTOCTPUKIIMS.
[Mpupona peppomarnernsma. Touka Kropu. AuTrdeppomMarueTusm
[1-5].

6.3.

INIEPEMEHHOE
OJIEKTPOMAT'HUTHO
E ITIOJIE

SBnenue osnekTpoMarHUuTHOM uWHAYKUMU. Oneir  @Dapanes.
[IpaBuno Jleama. DC unnykumu. IloTokocrenineHne (MOJHBIN
MAarHUTHBIN OTOK).

SlBnenne camoumHayKiuu. WHIYKTUBHOCTh. WHIYKTUBHOCTH
conenonpa. DJ1C camonnnykuuu. Bzaumuas nnnykuus. Bzanmuas
WHIYKTUBHOCTD. TeopeMa B3auMHOCTH.
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DHeprusi MarHUTHOro mojis. BzaumuHas
[TnoTHOCTH SHEPTUU MarHMUTHOTO
nepeMarHuIuBaHus eppoMarHeTHKa.

Buxpesoe anekrpudeckoe noise. Tok cmenienus. [oaHbiil TOK.
VYpaBHenne MakcBeuia B MHTETPAIbHON W IudQepeHInaIbHOR
dhopmax.

DneKTpOMarHuTHHIE BOJIHBL. BoHOBOE ypaBHEHHE. YpaBHEHHE
IUIOCKOM 3JIEKTPOMAarHUuTHOW BoOJiHBI. BekTop YMmoBa-IloiHTHHrA.
HMiysibe 1 Macca 3J1EeKTPOMarHuTHOTO MOJIsL.

DHEpPrusi TOKOB.
1OJIA. Pabora

6.4. |9JIEKTPUYECKUE CBoOonnbsie  koneOaHuss B KOHType 0e3  aKTHMBHOTO
KOJIEBAHUA COIIPOTHUBIICHHUS. CBobonHbIe 3aTyXarollue KoJie0aHus.
Jlorapudmuueckuil JeKpeMeHT 3aTyxaHus. JJoOpoTHOCTh KOHTYpA.
BrinyxeHHbIe dyieKTpudeckre kojaebanus. Pe3onaHCHbIE KpUBBIE
JUTSL HANIPSKEHUS M CHJTBI TOoKa [ 1-5].
6.5. |[[IEPEMEHHBII TOK KBaszucranuonapusie Toku. [IepeMeHHBIN TOK, TEKYLIUHA 4epe3
MHIYKTUBHOCTh. MHAYKTHBHOE conpoTuBiieHuE. [lepeMeHHbli TOK,
TEKyIIUHA dYepe3 €MKOCTb. EMKOCTHOe comnporusieHue. llens
IIEPEMEHHOTO TOKa, COAEpXKallas €MKOCTb, WHIAYKTHMBHOCTb H
aKTUBHOE COIIPOTHUBIICHHUE.
MomHocTh, BblIENSIEMAas B LENM IEPEMEHHOTO  TOKa.
JleficTBy1OIIIME 3HAUYCHHSI HANPSDKEHMS M CUITbI TOKA [ 1-5].

6.6. [ABMXXEHUE OTKIIOHEHUE 3apsKEHHBIX YaCTULl 3JEKTPUUYECKHUM IIOJIEM.
3APAKEHHBIX OTKJIOHEHNE 3apsKEHHBIX YaCTHI] MarHUTHBIM IOJIEM. J[BUXKeHUe
YACTUILL B 3apsKEHHOW YaCTHUIIbI B OJJTHOPOIHOM MAarHUTHOM MoJie. Y ACIbHBIN
OJIEKTPUYECKUX U  |3apsz.

MAT'HUTHBIX Onpenenenue ynenpHOro 3apsaa snekrpoHa. OnbiT ToMmcona.
[HOJIAX Omnsit byma. Onpenenenue 3apsaa anekrpona. OnelT MusuinkeHa.
OnemeHTapHbld 3apsan. OmnpenencHue 3apsaoB HOHOB. Meton
napabos Tomcona. Macc-cniektorpad Acrona.
VYckoputenu 3apspkeHHbIX dacTull. ['eneparop Ban-ne-I'paada.
berarpon. LlukinoTpoH.
dazorpon [1-5].

6.7. |DJEKTPUYECKUU Hocurenu 3apsna B Metasuiax. Mojiesib CBOOOJHBIX 3JIEKTPOHOB.
TOK B METAJUIAX U |TloHaTe O KIJIAaCCUYECKOW JJIEKTPOHHOM TEOPHUH METAJUIOB.
[TOJIVITIPOBOJHUKA |PacxoxneHne Mexay BBIBOJAAMU KJIACCHUUECKON 3JIEKTPOHHOU
X TEOPHH M ONBITHBIMU (akTamu [1-5].

6.8. |DJIEKTPUYECKUU HecamocrosTenbHblii ¥ CaMOCTOSTENBHBIA Ta30BbIA Pa3psabL.
TOK BT A3AX HNonumzamus u pexomObunanusa. Hecamoctositenbubiii paspsia. Tox

HacblmeHus. Tierommii paspsa. [dyroson paspsan. Hckposoit u
KOPOHHBIN pa3psisl [1-5].

7. OIITUKA

7.1. |MHTEP®EPEHIIUA I'maBHbIe 3Tanbl pa3BuTus pusndeckux reopuil. CBeToBas BoJIHa.
CBETA CseroBoii  Bektop. Ilokazarens  mpenomiieHus.  3aKOHBI

reoMeTpuueckor onTuku. Onrudeckas mmHA myTd. [lpuHnun
®epma. @PopMyna TOHKOM JIMH3BL. HTEHCHMBHOCTH cCBeTa.
EcrecTBeHHBIN 1 OJISIPU30BAHHBIN CBET.

Wntepdepenmus. [TpuHnun I'tolirenca. SIBnenue
uHTEpPepeHIN KOT'€pEHTHBIX BOJIH. [Mupuna

UHTEP(PEPEHIIMOHHBIX IOJIOC W PACCTOSHUE MEXIy HHMHU.
KorepentHocth. CriocoObl HaOMOACHUS WHTEPPEPEHIINU CBETA.
3epkasia @penens. bunpusma @penens. HUurepdepenuus npu
OTPa)XKCHHH OT TOHKHUX IUICHOK. II0oyIoOCBI paBHOM TONIIMHBI U
paBHoro HaksioHa. UaTepdepomerp Maiikenbcona [1-2].
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7.2. |ANOPAKLNA CBETA | Ilpunmun Iroiirenca-®Openens. [udpakums  Ppenens U
mudpakmus  dpaynrodepa.
3onusl Openens. Judppakuus OpeHens oT KPyriioro OTBEPCTHS U
kpyraoro okpana. [Hudpakuus @paynrodepa ot  1memnu.
MmuoromnyueBass uHTepdepeHuus. udpakuuonHas pemierka.
Hucnepcusi 1 paspemaromas cuwia AU(QpakiUOHHONW PEIIEeTKH.
Hudpaxius peHtreHOBckux nydeir. @opmyna Bparros-Bynbda.
IToustue o ronorpaduu [1-2].

7.3. |[TOJIAPU3ALIA [Tongpuzaropel. 3akoH Mamtoca. CreneHb NOJSPU3ALUU.

CBETA [Tonsgpuzanusi npu OTpaKeHUU U NpeaomMiIeHuH. 3akoH bprocTepa.
[Monspuzanus npu JBOMHOM TydyenpernomieHuN. OOBIKHOBEHHBIH U
HEOOBIKHOBEHHBIN JIyud. BpallleHue MI0CKOCTH TOJSpU3aLHH.
Dddexr Keppa [1-2].

7.4. |B3AMMOJIEMCTBUE Hucnepcus ceta. ['pynmnoBas CKOpOCTb. DJIE€MEHTapHasi TEOpUsl
OJIEKTPOMAI'HUTH |nucnepcuu. Ilornomenue ceera. 3akon byrepa. Paccesinue cBera.
bIX BOJIH C 3akon Poanes. MornekynspHoe paccesHue cBeta.  OQdekT
BEIIECTBOM BasuiioBa-Uepenkona [1-2].

8. KBAHTOBAS
OU3UKA

8.1. |TEIUIOBOE 3akon Kupxroga. PaBHOBECHas MIIOTHOCTH SHEPTUN H3ITyUCHHS.
N3JIYYEHMUE. ®opmyna [Lnanka.

KOPITYCKVJISIPHBIE 3akon Credana-bonbimana.  KopmyckysspHeie  CBOMCTBa
CBOMCTBA m3nyuenus. Doroadpdexr. Onvir bore. DoroHbl. Dddekt
N3JIYVUEHU A Kowmrmtona [3-5].

8.2. |DJIEMEHTAPHAS 3aKOHOMEPHOCTU B aTOMHBIX cnekTpax. CnekTpaibHble CEpUH
BOPOBCKAS TEOPUS (BomopoaHOro aroma.

ATOMA BOAOPOJA Cnexrpanbuble Tepmbl. @opmyna banbmepa. OnbITel 11O
paccesnuro  X-nmyuyed. SnepHas wmopens aroma. dDopmyna
Pezeppopna. Omneir  ®panxa-I'epna.  Iloctynarer  Bopa.
DreMenTapHast 00poBcKast Teopus aToma Bogoposa [3-5].

8.3. |BOJIHOBBIE I'mnoreza ne bpoind. OKcCnepHMEHTalIbHOE J10Ka3aTeIbCTBO
CBOVICTBA BOJTHOBBIX CBOMCTB MuKpouactuil. OnbIT [[pBrccona u [[xepmepa.
MUKPOYACTHIL] Hudpakius snekrpoHoB. Ombir  bubepmana, CymkuHa U

®abpukanTta. KopnyckynspHo-BoiaHOBOM qyanu3M. COOTHOLIEHHE
HeonpeeneHHoctel [3-5].

8.4. |DJIEMEHTHI IInockas Bomua ne bpoina. BosHoBas byHKIUS.
KBAHTOBOM CraTtucTuyeckuii XapakTep KBAaHTOBOW MexaHMKH. CBeleHus 3
MEXAHHUKHU TEOpPUM ONepaTropoB. SBHBIMN BHA ONEPATOPOB BAKHEUIIHNX

JUHAMMYECKUX  IIEPEMEHHBIX. [TpuHUIMI CYNEPIO3ULNH
coctossHuil. IlocTymarel KBaHTOBOM MEXaHUKH. BbluncieHnne
CpeAHero 3HaueHus (U3UYECKON BeIMUYMHBI. BbIpoXkIeHHBIE
COCTOSIHUSI. YCJIOBUSA, NpPU KOTOPBIX HECKOJIBKO (PU3UUECKHUX
BEJIMYUH MOTYT HMEThb OIPEACICHHbIE 3HAYEHUS B OJHOM
cocrosiauu [3-5].

8.5. |YPABHEHUE [I1OTHOCTE BEPOSATHOCTH M IUIOTHOCTH TOKA BEPOATHOCTH.

[TPEAUHI'EPA YacTtuma B OECKOHEYHO TIIyOOKOW OJHOMEPHOW MOTEHIIMATILHON
ame. IIpoxoxaeHue wyacTUIl uepe3 MOTEHLUUAIbHBIH Oapbep.
TynnenupoBanue. KBantoBoMexaHnueckoe 00bsICHEHUE XOIOIHON
(moneBo M aBTOIEKTPOHHOW) HSMUCCHH, o -pacmaja.
Cxanupyromnmi TYHHEJbHBIN MHKPOCKOIL. KBanToBBIi
rapMoHMYecKui ocumustop [3-5].

8.6. |ATOM BOJIOPOJIA 1N KBanToBo-MexaHnueckoe OIVICaHuE BOJIOpOa u
BOJIOPOJOITIOAOBH |Bogopomonono0HbIX aToMOB. KBaHTOBBIE 4YHClia AJIGKTPOHA B
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bIE ATOMBI. ATOMBI
HIEJIOUYHBIX
OJIEMEHTOB

atoMe. Cxema ypoBHEW. BO3HUKHOBEHHE CIEKTpaIbHBIX CEPUH.
Toxu B aromax. MarHuTHbIII MOMEHT aTOMa.

ATOMBI  IIENOYHBIX 2JIEMEHTOB. (OCHOBHBIE  pE3yJIbTATHI
KBAaHTOBON MEXAHMKH JUISl IIEJIOYHBIX 3J€MEHTOB. ClieKTpalibHbIE
3akoHOMEepHOCTH [3-5].

8.7.

CIIMH SJIEKTPOHA.
MHOI'O2JIEKTPOHH
bIE ATOMbBI

MoMeHT uMITyJibca 4YacTUIbI B KBAaHTOBOW  MEXaHHKE.
AzuMmyTanpHOe WM OpOMTaIbHOE KBaHTOBOE uucio. CrokeHue
MoMeHTOB. [loHstue o cnuue. ITonHBIM MEXaHUYECKU MOMEHT.
Cesi3b Paccena-Caynpepca; j-j-cBsi3b. BekTopHash mMojenb atoma.
MarauutHble MOMEHTHl MHOTO3JIEKTPOHHBIX aTOMOB. MHOXHUTENb
Jlange.

CrekTpsl IIETOYHBIX 3eMeHTOB. JlyOnerHas
HIEJOYHBIX JIeMeHTOB. CHMBOJIBI TEPMOB [3-5].

CTPYKTypa

8.8.

ATOM B
MAT'HUTHOM IIOJIE

Onpiter  Iltepa-I'epnaxa. Dddexkr 3eemana. Pacmierenue
JIMHUA B MAarHUTHOM TIOJIE.

KBaHTOBO-MEXaHMUECKOE 000CHOBaHUE NEePUOINYECKON
cucrembl 3nemeHToB .M. MenneneeBa. Ilpunuun Ilaynwm.
Pacripenenennie s1ekTpoHOB 10 obOojoukaM. [lepuoanuHoCTb
cBOMCTB AnemMeHToB. [IpaBuno XyHaa.

XapakTepucTuyeckoe PEHTI€HOBCKOE
PentrenoBckue criekTpel. 3akoH Mosnu.

usnyuenue [3-5].

U3ITyYeHue.
Ilormoimenne wu

8.9.

OJIEMEHTBI ®U31KHN
TBEPZOI'O TEJIA

Kpucrannuueckoe  coctostnue.  Tumbl — KPUCTAITUYECKUX
pemieTok. TemIOoeMKOCTh KpUCTalZla U €€ 3aBUCUMOCTh OT
temriepatypsbl. Teopus Jlebas. 3akon rononra u [tu.

[lornomienne, CHOHTAaHHOE ¥ BBIHYXJACHHOE U3IyuYeHUE.
PaBHoBecHoe wuznydenue. Jlazep (Ha mpumepe TpeXypOBHEBOI
cucTeMbl). AKTHBHas cpena. Pesonarop [3-5].

8.10.

KBAHTOBAS
TEOPUS
CBOBO/JIHBIX
SJEKTPOHOB B
METAJUIE

[InoTHOCTH  SHepreTHyeckux cocTtosHuil. Pacnpenenenue
®epmu-/lupaka. Oneprus @epmu. Ilosepxnocts Oepmu.

DHepreTuyeckue 30HBI B KpHUCTaJIIax. Mertanmsl,
MIOJTYTIPOBOTHUKH, TUDJIEKTPUKH.

DJNEeKTPONPOBOAHOCTh  METAJUIOB U IOJIYNPOBOJAHHUKOB
(cooctBennass u mpumecHas). Dpdexr Xosra. Pabora BbIXOJA.
DONeKTpOHHas SMHUCCUS U3 MeTaula. [epMOd3JIeKTpUUYecKue
SABJICHUS:  TepMOdMHCcHs,  TepMmodac, dpdexkr  IlembTbe.
[TomynpoBOAHUKOBBIE TUOJIBI U TPAH3UCTOPHI.

CBepXnpoBOIUMOCTb. MarHuTHbIE CBOWCTBA CBEPXIPOBOJIHUKA
(> dext Meticuepa). Dddekt Hxo3edcona.
BeicokoTemIiepaTypHasi CBEpXIpPOBOIUMOCTS [3-5].

8.11.

®U3UKA ATOMHOI'O
SITTPA U
SJIEMEHTAPHBIX
YACTUI]

AtomHoe sapo. CocTaB M XapaKTepUCTUKAa aTOMHOTO spa.
Macca u sHEprus CB3H sA1pa.

Mopgenu aromHOro siapa. SnepHsle cuibl. PaguoakTUBHOCTD.
Snepueie peakuuu. Jlenenue saep. TepmosiiepHble peakium.

DneMeHTapHble 4YacTullbl. Buabsl B3aMMOAEHCTBUN U KIIACCHI
AJIEMEHTAPHBIX 4YacThll. MeToAbl PEerucTpaluu JIEMEHTAPHBIX
yactull. Kocmuueckue syun. YacTuipl W aHTHUYACTHUIIBL.
N3otonmueckuit cnuH. CrtpanHble yacTunbl. HecoxpaHnenue
YEeTHOCTH B CIa0bIX B3ammojeicTBusx. Helitpuno. Cucremaruka
3JIeMEHTapHbIX yacTull. KBapku.

DBoJolMsl BeerneHHOM U MPOUCXOXKIECHUE DJIEMEHTOB.

Hpaxmuuecxue/ce/wunapcxue 3AaHAMUA
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HaumeHnoBaHue
pa3naesia /TeMbl
JUCIHIIINHBI

Conepxanue

PUSNYECKHUE
OCHOBBI
MEXAHHUKH

1.1.

Kunemartuka
MaTepUAIbHON TOUKHU

duznyecKkue MOJEIN: MaTepualibHas TOUYKa, A0COIOTHO TBEPIOE
teno. [loctynarenbHoe U BpamarTeabHOe IBHKEeHME. Teno oTcuera.
Cucrema KOOpAMHAT: ACKApPTOBa, IMWJIMHApPUYECKas (TOJsIpHAas),
cepuueckas, eCTeCTBEHHaS.

OCHOBHbIE ~ XapaKTEPUCTHKU  JBWXKECHMS:  PaguyC-BEKTOD,
TpaekTopus, ImnepemenieHue, MnyTe. CpenHsss W MIHOBEHHas
CKOPOCTH, CPEAHEE U MTHOBEHHOE YCKOPEHUS.

CrocoObl  3amaHusi JIBIKEHUS: BEKTOPHBIM, KOOpIUHATHBIN,
ecrectBeHHbIH. [lpsimas wu oOparHas 3a7a4ydl  KUHEMAaTHKH.
[Ipoekuuu CKOpOCTH U YCKOPEHHS B JIEKAPTOBOW U €CTECTBEHHOM
CUCTEMax KOoOpAuHAT. BblunciieHue nmyTu Npu HEPaBHOMEPHOM
nsrokennd [ 1-4].

1.2.

JnHamuka
MaTepualibHOU TOUKU

Cuna. CpoiictBa cui. [IpaBuia noacuera cuil, AEUCTBYIOLIUX Ha
TEJO, B TOJ€ CHJI TsbkecTH 3emid. Mwmmynbe (KoiauyecTBO
nBUKEeHMs ) Tena. Bropoit 3akoH HpioToHa. YpaBHEHUs ABHKEHUS
B pa3iIMuHBIX cUcTeMax KoopauHar. [Ipsimas um oOparHas 3agauu
nuHamuku. Tperuit 3akoH HproToHa.

IIpyHIMII ~ OTHOCHUTENBHOCTHU
lNanmnes. MuBapuaHTsl
CJIOKEHHSI CKOPOCTEH.

Busl B3aumoeiictBuii. yHaameHTanbHbie cHithl [1-4].

lamunes.  IlpeoGpa3oBanus
npeoOpa3zoBanuit ['amunes. I[lpasuio

1.3.

3aKOH COXpaHEHHUS
UMITyJTbCa

BHyTpeHHHe W BHEIIHHE CHIbl. 3aMKHYTas CUCTeMa. 3aKOH
U3MEHEHMsI UMIyJbca B AU(QepeHInanbHol U MHTErpaibHON
¢dopmax. UMiynbe cuiibl. 3aKOH COXpaHEHUsI UMITYJIbCA.

IenTp mMacc. Teopema o nBukeHuu neHTpa mace. L{-cucrema.

JIBr>KeHUWE TeN ¢ MEPEMEHHOM Maccoil. Y paBHeHHE Menepckoro

[1- 4],

14.

3aKOH COXpaHEHHUS
SHEpPIruu

OnemeHTapHas pabora cuibl. Pabota cuibl BJOJIb TPAEKTOPHH.
I'papuueckoe mpencraBieHne padoOTbl. MTHOBEHHAss M CpeIHsSA
MoIHOCTh. KuHeTnueckas sHeprus. Teopema 00 H3MEHEHHH
KMHETUYECKOW SHEPTUU.

Koncepparuneie cunbl. Ilose cun. IloTeHumanpHas 3HEpPrus.
[loTeHumanpHas DdSHeprus NONAA CHI  TSDKECTH, YIPYTOCTH,
LUEHTPaJNbHBIX CHI. CBs3b MOTEHLUUATBHOW HSHEPrUM M CHJIBL.
IlosnHas MexaHUYECKask IHEPTHUSI CHCTEMBI.

3aKOHBl W3MEHEHUS M COXPAHEHHs ITOJIHOW MEXAHUYECKOU
sHepruu. CoOctBeHHass »dHeprus. KoHcepBaTHBHas cucTeMa.
BHyTpeHHss1 MexaHHuYecKast SHEPTUsl CUCTEMBI.

VYcnoBue paBHOBECHsI MEXaHUYECKOW cucTeMbl. [loTeHnnanbHas
sIMa ¥ TIOTEHITMATIBLHBIN Oapbep.

Nmnynec u sHeprus B Ll-cucreme.
AOcomoTHO ympyruii W abCONIOTHO
LlenTpanbubiid yaap [1-4].

IIpuBenenHas macca.
HEYNPYrud  yJapsl.

1.5.

3aKOH COXpaHEHUs
MOMEHTa UMITYJIbCA

MoOMEHTBI HMITYJIbCA U CUJIBI OTHOCHTENBHO TOUKH. [Iitevo. [1apa
cuil. MOMEHTBl OTHOCHUTEIBHO OCH. MOMEHTBHI BEPTHUKAIBHOM,
paadalbHOM M TAHMCHUHWAJIbHOM  COCTABJSIONIMX  CHJIBI
OTHOCHTEIBHO OCH. MOMEHTEI CHCTEMBI TEI. 3aKOHBI M3MEHECHUS U

17



COXpaHEHUsI MOMEHTa UMITyJIbca cucTeMbl. COOCTBEHHBIN MOMEHT
HMITYyJIbCA.

JIBr>KeHHEe B ILEHTPAJbHOM IIOJ€ CHJL.
Kocmuueckue ckopoctu[1-4].

3akonsl Kemepa.

1.6. |HeunepruaibHbie Cunet  wnepuuu. LlenTpoOexknass cuna wHepnuu. Cuiia
CUCTEMBI Kopuonuca. YpaBHenue BrOoporo 3akoHa Helorona B
HEUHEPLHAIbHBIX CUCTEMAX. 3aKoH COXpaHEHHUs B
HEMHEPLHAIbHBIX CUCTEMAX. 3aBUCUMOCTh YCKOPEHUS CBOOOHOTO

NaJICHHs OT IHPOTHI MecTHOCTU [1-4].

1.7. |Bpamenue TBepaoro BekTop asnemeHTapHOr0 1noBOopoTa. MrHOBEHHas U CpEIHSAA
TeJa BOKPYT yIJ0Basi CKOPOCTh. MIHOBEHHOE U CPEJHEE YIJIOBOE YCKOPEHHE.
HEIOJIBHYKHOU OCH Csi3p  MeXAy JIMHEWHBIMM M YIVIOBBIMH CKOPOCTSMH U

yckopeHusimu [ 1-4].

1.8. |Ilmockoe nBuxeHue Pa3noxeHne NBWKEHUS TBEPAOIrO Tejla Ha IOCTYINATENbHOE H

TBEPAOIO Tena BpamaTesbHOe. MTrHOBEHHass OChb  BpallleHHWs. Y PaBHEHUS
JBUKCHMSI TBEPAOrO Te€lNa M UX BHUJ U IIOCKOTO JIBHYKEHMS.
PesynpTupyromass W paBHOAEHCTBYIOWIAS CHJIBL. Y CIIOBHS
paBHOBecHs TBepaoro Tena. Kunernueckas 3Heprus TBEpIOro Tesa
IIPY TJIOCKOM JiBHKeHuH [ 1-4].

2. CIIEHUAJIBHASA
TEOPUA
OTHOCHTEJIb-

HOCTH

2.1. |Dnementsl cienuanpHOl | Kunemarmueckue  dddextsr  mpeobOpazoBanumii  JlopeHma.
Teopun CobctBennas  anuHa.  CoOctBeHHoe  Bpems.  MHrepsai.
OTHOCUTEJIbHOCTH WNuBapnaHnTHOCTH MHTEpBaa. Bpemenunono0Hsie,

IIPOCTPAHCTBEHHO-10/I00HBIE HHTEPBAJIBI.

dopmysiel mpeodpazoBanus ckopocreit [1-4].

PenstuBuctckuii  uMmynbc.  PensaTuBHCTCKOE — ypaBHEHHE
nBuKeHMs. CBsI3b CHIIBI U YCKOPEHHMSI JUI PEISTUBUCTCKOTO TeJa.
PenstuBucTckas sHEprus: KUHETUYECKAs], IOJIHAs. DHEPT U IIOKOS.
[IpeoOpazoBanusi uMMIyiabca W SHEPruu. YacTHIbl C HyJIEBOUH
maccoii [1-4].

3. KOJIEBAHUSA U
BOJIHbI

3.1. |KMHEMATUKA Konebatenbubie aBuxeHus. (CoOOCTBEHHBIE, BBIHYXICHHbBIC
FAPMOHUMYECKUX  |nmapamerpuueckue kosnebaHus. ABTokojeOaHus. ['apMoHMueckue
KOJIEBAHMIA KoJiebaHusl. AMIUIMTYJa, dYacToTa, (asa, Mmepuoj; KojeOaHUH.

Omnpenenenue aMIUIMTYAbl U (pa3bl rapMOHUYECKUX KOoleOaHUN U3
HavyaIbHBIX ycaoBui. [IpefcTaBiaeHne rapMOHHYECKOTO KoJIeOaHus
C MIOMOILIBIO BEKTOPHOW AHarpamMMmsl.

Cnoxenue koneOaHWii  OAHOTO  HampaBiieHus. buenus.
CrnoxeHue B3aMMHO NEPHEHIUKYISAPHBIX KojeOaHuil. Durypst
Jluccaxy.

3.2. |AMHAMUKA I'apmonnueckuii ocimsatop. Kasuynpyras cuna. YpaBHeHHe
FAPMOHUYECKHUX  |rapMOHHYECKOro OCHHILIATOpa. Masble KojiebaH!us CHCTEMBI OKOJIO
KOJIEBAHUI I0JIO’KEHUSI PABHOBECHS. DHEPTUsl TAPMOHMUYECKOTO OCIMILIATOPA.

Matemarnueckuid U GU3NYECKUN MasiTHUKH.

3.3. |CBOBOJHBIE VYpaBHeHHEe  COOCTBEHHBIX  3aTyXaloIIUX TapMOHUYECKUX
3ATYXAIOUIME KonebaHul, ero  pemeHue. ANEpHOAMYECKOE  JIBUXKECHHUE.
KOJIEBAHUA XapakTepUCTUKHA 3aTyXarollero TapMOHUYECKOTO OCIUJUIATOpA:

aMILTUTY /A, TIepro, Ko3dduuument 3atyxanus, JorapupMuuecKuit
JCKPEMEHT 3aTyXaHwus, BpeMs pesiakcanuu. Jlooporaocts [1-2].
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3.4.

BbIHYXJIEHHBIE
KOJIEBAHUMA

VYpaBHEHHE  BBIHY)KICHHBIX  KOJEOaHHWH, €ro peIieHue.
[lepexomublii  mpomecc. AMIUIMTYJa W HadaibHas — (dasa
BBIHY)KJICHHBIX KoJeOaHu. SIBIeHne pe3oHaHca. AMIUINTYTHBIC U
¢dazoBble  pe3oHaHCHble KpuBble. CBs3b  JOOPOTHOCTH €
napaMeTpamMu pe30HaHCHOM KpuBoii [1-2].

3.5.

PACIIPOCTPAHEHUE
BOJIH B VITPYTOU
CPEJIE

BousiHoBoit nporecc. YpaBHeHue TJIOCKOM BOJIHBI,
pacrpoCTpaHsIOIICHCs BIOJIb OCH X. XapaKTEPUCTUKUA BOJIHOBOT'O
mpoliecca: JJMHa BOJIHBI, (pa3oBasi CKOPOCTb, BOJIHOBOE YHUCIIO,
BOJIHOBOM BekTOp. ['paduueckoe mpeacTaBIeHHE BOJHOBOTO
mpolecca. YpaBHEHHE IJIOCKOW BOJIHBI, PaclpoCTpaHsIoUIeics B
MIPOU3BOJIHLHOM HAIPaBJICHUH.

Crostuas BoiHa. KoopauHatel y3710B U My4YHOCTEH. Y paBHEHUA U
TpaHUYHBIC YCIIOBHS JIJIS BOJH B CTPYHAX U TpyOax.

BonnoBoe ypaBHenue. ®@a3oBasi CKOPOCTb BOJIH B Pa3IMYHBIX
cpenax [1-2].

MOJIEKYJISAPHASA
OU3NKA U
TEPMOJNMHAMUKA

4.1.

OCHOBHBIE
[TOHATHUS U 3AKOHBI
MOJIEKYJISIPHOM
®U3UKU

Mogens uaeanpHOro rasa. JIJMHaMUYeCKHI U CTaTUCTUYECKHI
Meroabl. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON
TEOPUU UJCaTbHBIX Ta30B I AaBieHusd. Y paBHenue Knaneipona-
Menneneena.

Yucno creneneit cBo001bl. 3aKOH paBHOPACTIPEICTICHHUS SHEPTHH
M0 CTeMeHsIM cBOOOABI MOJieKyl. CpeqHsisi KWHETHYECKask SHEPTUs
MOCTYNATEIbHOTO JIBWKEHUs MoJiekyt [1-2].

4.2.

ITEPBOE HAYAJIO
TEPMOJNHAMMUKHA

PaBHOBecHOE 11 HEPAaBHOBECHOE COCTOSIHUSI ra3a. PaBHOBECHbIE U
HEpPaBHOBECHBIE MPOIECCHl. BHYTpeHHsisE HSHEprus HAeaIbHOro
ra3a. Pabota raza npu pacmupenuu. ['padudeckoe npencraBieHue
pabotel. KonuuectBo temnotel. [lepBoe Hauano TepMOAMHAMUKH.
TermmoeMkocTh.  YaenbHas HM  MOJSPHAsT — TEIJIOEMKOCTH.
TemnoeMKoCTh TP OCTOSTHHOM JIaBIIEHUU U TIOCTOSTHHOM 00beMe.
Kraccuueckast MoneKyIsIpHO-KUHETHUECKask TEOPUSI TETIIOEMKOCTH
UJeaIbHBIX Ta30B U €€ OTPAHUYEHHOCTb.

Anuabatuyeckuii  mpouecc. [lomutpomumyeckuid  mporiecc.
[Tokazarenab MOIUTPONBI ISl H30XOPUUECKOT0, H30TEPMUUECKOTO,
n3zobapuueckoro mnpoueccoB. PaboTa, coBepiiaemas ra3oM INpu
pasnuuHbIX mporeccax [1-2].

4.3.

BTOPOE HAYAJIO
TEPMOJNHAMMUMKHA

OOpatumble U HeoOpaTuMble Tponecchl. Kpyrosbie mpoiecchl.
TennoBsle aBurarenu u xonoauibHble MamuHbl, KII. Btopoe
Hayajo TepMoauHamMuku B popmynupoBkax Kenbsuna, Knaysuyca
u ¢ nomounpto noHATHs 3HTponuu. Lukn Kapuo u ero KIIJI nns
uneanpHoro ra3a. Teopema Kapho.

OHTponus HACATBHOTO Trasza. OHTPONUS B LUKINYECKUX
nponeccax.  HepaBenctBo  Kimaysmyca.  OHrponus  npum
IIPOU3BOJIBHBIX IpoLEcCaX B 3aMKHYTHIX CHCTeMax. MHKpo- H
MaKpOCKOIMYECKOE COCTOSIHUSI CHUCTEMBl. TepMoAMHAMHUYecKas
BEpOSATHOCTh (cTaructuueckuit Bec). @Dopmyna bombimana.
CratucTuyeckoe TOJKOBaHME BTOPOr0 Hayaja TEPMOJWHAMUKH.

[1-2].

IJIEKTPHYECTBO

TIOJIE
HENOJIBIKHBIX
3APSJIOB B
BAKYYME

Onektpuueckuii 3apsa. CBONCTBA AJIEKTPUUYECKUX 3aAPSAJIOB.
3akoH coxpaHeHus 3apsana. Todyeunslil 3apsaa. 3akoH Kynona.
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OnexTpuueckoe mnoje. HanpsKeHHOCTh AJIEKTPUYECKOrO IOJISL.
Cuna, neicTByromas Ha 3apsj B dJIEKTpuyeckom mosne. [TpuHuun
CyNEpIIO3UIMU TTOJIEH.

[ToTox BekTOpa HampspkeHHOCTH. Teopema ["aycca s BekTopa
HanpsokeHHOCTH. OObeMHasi, TMOBEPXHOCTHAsT H  JIMHEHHas
IJIOTHOCTU 3apsAnoB. Ilone 3apspkeHHBIX LMUIMHAPUYECKHX U
chepruecKux MOBEPXHOCTEH, MOJIe OJHOW U ABYX IUIOCKOCTEH.
[Tone 3apspxkenHoro mapa. /[uBepreHius BEKTopa HanpsKEHHOCTH.
Teopema  T'aycca  mud BeKTOpa  HANPsOKEHHOCTH B
muddepeHnmanbHol hopme.

[loTenunansHOE noJie CHIL [Mupkynauus BEKTOpa
HaIpsSHKEHHOCTH 3JIEKTPUYECKOro noJid. TeopeMa IUpPKYJISIUU
BEKTOpa HamnpssKeHHOCTH. PoTop BekTOpa HaNpPSHDKEHHOCTH.
Huddepenunanbias QGOpMyJIUPOBKA MOTEHIMAIBLHOTO  IOJIS.
[lorenuman. CBsA3b MeXAy MOTEHUUAIOM M BEKTOPOM
HaIPsYKEHHOCTH. DKBUIIOTEHIIMAIbHBIE TOBEPXHOCTH.

DONEKTPUYECKUNA JUMNOIb. JIEKTPUYECKHU MOMEHT JMIIOJSL.
[lorenuman u nosne aumnons. MOMEHT Cuil, JEHUCTBYIOLIMX Ha
JUIOJb, U SHEPrusl JUIOJS BO BHEUIHEM 3JIEKTPUYECKOM IOJIE.
Cwia, IEHWCTBYIOIIAs HA JUTIOJb B HEOMHOPOAHOM Tose [1-5].

5.2. |[IOJIE Jusnextpuku. CTOpOHHUE U CBA3aHHbIE 3apsibl. [lonspHbie u
HEIIOJABMXXHBIX HETOJISIPHBIE MOJIEKYJIBl. DJEKTpUYECKas, OpPHUEHTAlMOHHAas |
3APSJIOB B WOHHAs  TOJISIPU3alMM  JUAJIEKTPUKOB.  [loJIsIpM30BaHHOCTS.
JANDJIEKTPUKE [Tonsapusyemocts Monekyi. Ilone B nuanmekrpuke. Makpo- u

MHUKpOCKONHUYEeCKoe mose. JuanexkrTpuueckas BOCHPUUMYUBOCTb.
Bexrop anextpuueckoro cmemenus. Teopema [Maycca nist Bekropa
NEKTPUUYECKOr0 CMellleHus. JluanexkTpuueckas MPOHUIIAEMOCTb.
CBs13p MEXK Iy NOJISAPU30BAHHOCTBIO M TTIOBEPXHOCTHON INIOTHOCTBIO
CBA3aHHBIX  3apsnoB. Teopema T'aycca  mima Bekropa
MOJISIPU30BAaHHOCTH B HMHTErpalbHOM U JIuddepeHnraabHoi
(dopmax. YciaoBUsI BOSHUKHOBEHHSI OObEMHBIX CBS3aHHBIX 3apsi/i0B
B JIUDJIEKTPUKE. Y CIIOBUS HA IPAHULIE Pa3/eia IBYX IUIEKTPUKOB
Y Ha TPaHUIIe pa3jiea NPOBOAHUK-IUISKTPUK [1-5].

5.3. |[TPOBOAHUKU B VYcnoBust paBHOBecHs 3apsAloB B NpoBojHHKe. [lome BOIM3M
SJIEKTPUYECKOM MOBEPXHOCTU W BHYTPU NMpoBogHUKA. Meron n3zo0paxenuil. Cuia
ITOJIE n 11oTHOCTh Toka. Hampshxenuwe. 3akon Owma. ConmpoTuBicHHE

MPOBOAHUKOB. 3akoH Oma B nuddepeHmaibHoi Gopme.

OneKTpoeMKOCTb.  EMKOCTP ~ YEOUHEHHOIO  IPOBOJHHUKA.
Konnencaropsl. EMkocTh koHAeHcaTOopa. POpMysbl €MKOCTH
IUIOCKOTO, Cc(hepryecKoro M IMIMHIPUYECKOTO KOHIAEHCATOPOB.
[TapaniensHoe U MOcCiIeI0BaTeIbHOE COEAMHEHHE KOHJEHCATOPOB
[1-5].

5.4. |DHEPI'UA [TorenmanpHass »HEpPrus 3apsaa B JJIEKTPUYECKOM TIOJIE.
OJIEKTPUYECKOI'O  |Oueprust cuctemsl 3apsiioB. CoOCTBEHHas HEPrusi U SHEPrus
[1OJIA B3aUMOJCHCTBUA. OHeprus sJaeKkTpuyeckoro mnois. IlnorHocTts

SHEPTHHU dJIEKTpUdeckoro moss [ 1-5].

6. MAT'HETHU3M

6.1. |[IOJIE B3anmopeiicteue  TokoB.  MarnutHoe mose  CBoiicTBa
ITOCTOAHHOI'O MarHuTHOro mojs. MarnutHas wunaykius. Cuna  Jlopenna.
TOKA B BAKYYME [IpuHIMI cynepno3uiMu MarHUTHBIX MOJIEH.

3akoH buo-CaBapa. Teopema ['aycca st BEeKTOpa MarHUTHOM
UHAYKIUU. JluBepreHuus: BEKTOpa MarHUTHOW WMHAyKiuu. Ilone
npsimoro Toka. Ilosie B ieHTpe U Ha ocu KpyroBoro Toka. Teopema
0 IMPKYJISIUU BEKTOpa MArHUTHOW uHAyKuuu. [losne cosenonna n
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toponaa. 3akoH Awmmnepa. KoHTyp ¢ TOKOM B OJHOPOJHOM H
HEOJHOPOJHOM MAarHUTHOM IIOJI€: BpAIATENbHbI MOMEHT,
SHEprus, CWUJa, JEHCTBYIOIIAas Ha KOHTYP B HEOAHOPOJHOM
MariHuTHoOM noje. PaboTa nmpu nepemerieHuu KOHTypa ¢ TOKOM B
MarHuTHoM nojie [1-5].

6.2.

MAT'HUTHOE IIOJIE B
BEIIECTBE

Marueruku. TokM DIPOBOAMMOCTM W TOKM HAMAaTrHUYEHHUS
(MonexynspHble Toku). HamarunuenHocts. Ilosie B Marserukax.
Teopema 0  HUPKYJAIMM  BEKTOpa  HAMAarHUYEHHOCTH.
HanpsbkeHHocTs MarHuTHOro mnoisid. TeopemMa O LUPKyISALUU
BEKTOpa  HANpPSDKCHHOCTH.  MarHutHas  BOCIPHHMYHUBOCT.
MarHuTHas MpOHUIIAEMOCTh. Y CJIOBUSI BOSHUKHOBEHUSI 00BEMHBIX
TOKOB HaMarHW4YeHUs. YCIOBUS Ha TIpaHULE pasfela [ByX
MarHeTukos. [1-5].

6.3.

I[TEPEMEHHOE
OJIEKTPOMAT'HUTHO
E IIOJIE

SIBienne aneKTpoMarHUTHOM uWHAyKuu. OmneiT  Papajes.
[IpaBuno Jlenna. 3[AC unnykuuu. Ilotokocuerienue (moJiHbIN
MarHuTHBIN TIOTOK).

SBnenne camoumHaykuuu. WMHIyKTUBHOCTb. WMHIYKTUBHOCTH
cosieHoupa. DJIC camonnaykuuu. Bzanmuas nanykuus. Bzanumuas
WHJIyKTUBHOCTb. TeopeMa B3auMHOCTH.

DHeprusi MarHuTHOro moJis. BzaumHas
IInotHOCTE SHEPTUu MarduTHOTO
nepeMarHuYrBaHus (heppoMarHeTrka.

Buxpesoe anexrpuyeckoe none. Tok cmemenus. [lomHblin TOK.
VYpaBHeHne MakcBemia B MHTErpadbHON M auddepeHnnanbHon
dbopmax.

DNeKTpOMarHuTHbIe BOJIHBI. BOaHOBOE ypaBHEHHE. YpaBHEHUE
IIJIOCKOM 3JIEKTPOMAarHUTHOM BOJHBL. BekTop Ymosa-IlokiHTHHrA.
HNMnynbsc 1 Macca 3JIeKTPOMAarHUTHOTO TOJISL.

SHEPrusi TOKOB.
TIOJISL. Pabora

6.4.

JIBUKEHUE
3APSKEHHBIX
YACTUIL B
DJIEKTPUYECKUX U
MATHUTHBIX
MIOJISIX

OTKIIOHEHUE 3apsHKEHHBIX YACTUI[ DAJIEKTPUUYECKUM  TOJIEM.
OTKIJIOHEHUE 3apsSKEHHBIX YACTHUI] MATHUTHBIM MoJeM. [[BHkeHue
3apsKEHHOW YaCTHUIBI B OJJTHOPOJIHOM MArHUTHOM MOJI€. Y A€NbHBII
3apsin. [1-5].

OIITUKA

NHTEP®EPEHIINA
CBETA

I'maBHbIe 3Tanbl pa3BuTus pusnueckux reopuil. CBeToBas BoJIHa.
CeeroBoii  Bektop. Ilokazarens  mpemomiieHus.  3aKOHBI
reoMeTpuueckoil ontukud. OnTtudeckas [uHA NyTH. [IpuHIMD
®epma. @PopMyna TOHKOM JIMH3BL. HTEHCHMBHOCTH cCBeTa.
EcrecTBEeHHBIN 1 NOJISIPU30BAHHBIN CBET.

WnTepdepenmus. [TpuHnun I'tolirenca. SIBnenue
uHTEpPEepeHIn KOTE€PEHTHBIX BOJIH. [[nprna
UHTEp(PEPEHIIMOHHBIX TO0JIOC W PACCTOSHUE MEXAYy HHMHU.
KorepentHocth. CriocoObl HaOMOACHUS WHTEPPEPEHIINU CBETA.
3epkasnia @penens. bunpusma @penens. Uurepdepenuus npu
OTPaXEHWH OT TOHKHMX IUIEHOK. [l0oI0Chl paBHOW TOJIIMHBI U
paBHOTO HakJIOHA. [1-2].

7.2.

JANOPAKINA CBETA

[punnun I'roitrenca-Openens. Judpakuus
midpakuus PpayHrodepa.

3onbl Openens. udpakuust OpenHens oT Kpyrjioro OTBEPCTUS U
Kpyrioro okpaHa. Jludpakums @PpayHrodepa oT  1menu.
MuoronydeBas uHTephepennus. JudpakiuonHas pemnieTka.
Jucniepcusi W paspemaronias cuia Ju(pakIMOHHON pPEHIeTKH.

O@penens  u
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Hudpakius peHTreHOBCKkuX nydeid. @opmyna Bparros-Bynbda.
[1-2].

7.3. |[TOJIAPU3ALIA [Tonapuzaropel. 3akoH Mamoca. CreneHb NOIAPU3ALUU.
CBETA [Tonsgpuzanusi npu OTpaKeHUU U NpeaomMieHud. 3akoH bproctepa.
[Monsipuzanus npu ABOMHOM JiyuenpenomiieHn. OObIKHOBEHHBIN U
HEOOBIKHOBEHHBIN JIydud. BpallleHue MIocKOCTH TMOJSpU3aLHH.

Ddodexr Keppa [1-2].

7.4. |B3AUMOJIEMCTBUE Hucnepcus ceta. ['pynmnoBas CKOpOCTb. DJIE€MEHTapHasi TEOPUsI
OJIEKTPOMAI'HUTH |nucnepcuu. Ilornomenue ceera. 3akon byrepa. Paccesinue cBera.
bIX BOJIH C 3akoH Pones. MonekymsipHoe paccesHue cBeta.  OPEeKT
BEIIECTBOM BasuiioBa-Uepenkona [1-2].

8. KBAHTOBAS
OU3UKA

8.1. |TEIUIOBOE 3akon Kupxroga. PaBHOBeCHasI TUIOTHOCTD SHEPTHH U3ITyUCHHS.
N3JTYYEHUE. ®opwmyia [Lnanka.

KOPITYCKVYJISAPHBIE 3akon Credana-bonbimana.  KopmyckysspHeie  CBOMCTBa
CBOMCTBA m3nyuenus. Doroadpdexr. Omnvir bore. DotoHbl. Dddekt
N3JIYUEHUA Kowmrmtona [3-5].

8.2. |DJIEMEHTAPHAA 3aKOHOMEPHOCTU B aTOMHBIX cnekTpax. CrnekTpaibHble CEpUH
BOPOBCKAS TEOPUS [BomopoaHoro atoma.

ATOMA BOJAOPOJA Cnexrtpanbuble TepMmbl. @Popmyna banbmepa. OnbiTel 1O
paccesnuto  X-nyued. SnepnHas wmopens aroma. Dopmyna
Peszepdopna. DnementapHas OOpoBCKasi TEOpHs aToMa BOJOpOjia
[3-5].

8.3. |BOJIHOBBLIE l'unoreza ne bpoiing. DKcrepuMeHTalbHOE J0KAa3aTelIbCTBO
CBOMCTBA BOJIHOBBIX CBOMCTB MuKpouactuil. OnbiT [[pBUccona u [[xepmepa.
MUKPOYACTUL]L Hudpakius saextpoHoB. COOTHOIIEHHE HeolpeneleHHocTel [3-

5].

8.4. |YPABHEHUME [ImOTHOCTE BEPOSATHOCTH M IUIOTHOCTH TOKA BEPOATHOCTH.

[IPEAUHI'EPA YacTtuma B OECKOHEYHO TIIYOOKOW OJHOMEPHON MOTEHIIMAILHON
same. [IpoxokneHue wyacTHWIl dYepe3 NOTEHIUMAIbHBIN Oapbep.
TynuaenupoBanue. KBaHTOBBIN rapMoHHUecKuii ociiuisTop [3-5].

8.5. |ATOM BOJIOPOJIA 1 KBanTOBO-MEXaHUYECKOE ONMCAHUE BOJIOpOJIA u
BOJOPOAOITIOJOBH |BogopomonogoOHbIXx aToMoB. KBaHTOBBIE uMcla JIEKTPOHA B
bIE ATOMBI. ATOMBI |atome. Cxema ypoBHEHl. BO3HMKHOBEHHE CIEKTpPajIbHBIX CEPHM.
LITEJIOYHBIX Toku B aTomax. MarHuTHBIA MOMEHT aTOMa.

OJIEMEHTOB ATOMBI  IIENOYHBIX 2JIEMEHTOB. (OCHOBHBIE  pE3yJIBTATHI
KBaHTOBON MEXaHUKHU IS MIEOYHBIX 3JIeMEHTOB. CrieKTpajibHbIe
3aKOHOMepHOCTH [3-5].

8.7. |CIIMH DJIEKTPOHA. MoOMEHT wuMIyJbCa YacTULl B KBAHTOBOM  MEXAHUKE.
MHOI'O2JIEKTPOHH |A3umyTtanbHoe uiu opOuTanbHOE KBaHTOBOE uucio. CloxeHue
bIE ATOMbI MOMEHTOB. I[loHdaTtue o cnuue. [lonHBIM MEXaHUYECKUH MOMEHT.

Cesi3p Paccenma-Caynpepca; j-j-cBsi3b. BekTopHash mMojenb aToma.
MarHuTHble MOMEHTBI MHOT'O3JIEKTPOHHBIX aTOMOB. MHOXUTEIb
Jlanne.

CrekTpsl IIETOYHBIX dyeMeHTOB. JlyOnmeTHas cCTpyKTypa
IETOYHBIX JIeMeHTOB. CHMBOJIBI TEpMOB [3-5].

8.9. |9JIEMEHTHI ®U3UKHN | Kpucramnuueckoe  cocTossHHE.  THUNBI  KPUCTAJUIMYECKHX
TBEPJIOT'O TEJIA pemetok. TemnoeMKoCcTh KpHUCTala W €€ 3aBUCUMOCTh  OT

temneparypsbl. Teopus Jlebas. 3akon Jrononra u [1tu.

[Tornomenue, CHOHTAHHOE W  BBIHYXKIECHHOE H3JIyYCHHE.
PaBHoBecHoe wuznmyudenue. Jlazep (Ha mpumepe TpexXypOBHEBOI
cucTeMbl). AKTHBHAs cpeaa. Pesonarop [3-5].
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Jlabopamopnvie 3anamus

Ne

HaunmenoBanue
pasjaesia /TeMbl
JTUCIHHUIIINHEI

Ha3panue 1adopaTopHoii padoTbl

PUSNYECKHUE
OCHOBBI
MEXAHHUKH

1.1.

BBEJIEHIE B
TEOPUIO
[IOI'PEILIHOCTEU

I/I3MepeHHe JJIMHBI, MaCChl U IIJIOTHOCTHU BCIICCTBA

1.2.

JUHAMUKA .
MATEPUAJIBHOU
TOYKHU

I/IsyquI/Ie IMOCTYNATCJIbHOI'O ABMXKCHUSA HA MAIMHE ATBy,I[a

1.3.

3AKOH
COXPAHEHUA
NMITYJIBCA

N3yueHne KpaTKOBPEMEHHBIX B3aMMOJCHCTBUM Ha IpUMeEpe
COoyZapeHus 11apoB

14.

3AKOH
COXPAHEHUA
OHEPI'MU

N3yueHne KpaTKOBPEMEHHBIX B3aMMOJICHCTBUN Ha IpUMeEpe
COoyZapeHus 11apoB

1.5.

3AKOH
COXPAHEHUA
MOMEHTA
NMITYJIBCA

OnpeneneHre  CKOPOCTH
0QJUIMCTUYECKOTO MAasiTHUKA

I10JICTa Iy C IIOMOIIBIO

1.6.

ITJIOCKOE
JABMXEHUNE
TBEPZOI'O TEJIA

N3ydenue miockonapamiesIbHOTO JBUXKEHUs TBEPJOro Tejia Ha
puMepe MasiTHUKa Makcsesia

1.7.

I'MPOCKOIIbI

W3ydeHne CBOMCTB rUPOCKOIA

JIEKTPHYECTBO

2.1.

TIOJIE
HETIOABMYKHBIX
3APSIJIOB B
BAKYYME

[ToaTBepxknenue 3akoHa Kynona

MAT'HETHU3M

[TOJIE
I[TOCTOAHHOI'O
TOKA B BAKYYME

[loaTBepxnenue 3akoHa Amnepa

3.2.

MAT'HUTHOE ITOJIE B
BEIIECTBE

HSy‘-ICHI/Ie SABJICHUS TUCTCPE3UCA

3.3.

ITEPEMEHHOE
OJIEKTPOMAT'HUTHO
E ITOJIE

I/ISY‘-IGHI/ISI SIBJICHUSA 3J'I€KTpOMaFHI/ITHOI71 HHAYKIOUA

3.4.

OJIEKTPUYECKHNE
KOJIEBAHUA

N3yuenne npoueccoB 3apsiiKU U pa3psiiKu KOHJIEHcaTopa

3.5.

[TEPEMEHHBIN TOK

HSy‘-ICHI/IC IJIOCKOT'O KOHJACHCATOPa

3.6.

JABMXXEHUNE
3APSKEHHBIX
YACTULL B
OJIEKTPUYECKUX U
MAT'HUTHBIX
ITOJIAX

W3mepenue yaeapHOro 3apsija dIeKTPOHA
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5. IlepeyeHb yueOHO-MeTOANYECKOT0 00ecIiedYeHU ISl CAMOCTOATEIbHO PadoThl 00y4al0NIUXCH
Mo JUCUHUNJIHHE
1. JTabopaTopHBIi TPaKTUKYM 110 Kypcy «O0mmas ¢puszukay (paznen «Mexanukay). [lox pegaknueit

A.®. I'ypbuua u A.Il. Mapkuna. — O6uunck: MAT3. 1999

2. Macrepos B.C., 3noposiieBa I'.I". JlabopaTopHbIii mpakTHKyM 110 Kypey «Oomas pusuka» (pa3aen

«ONeKTpUYeCTBO U MarueTu3m»). — Oouunck: MATI 2005
6. ®OH/I OLIEHOYHBIX CPEICTB sl MPOBeJeHUsI MPOMEKYTOYHON aTTECTAUM 00y4alIIMXCH 10
JUCLHUILINHE

6.1. Ilacnopm ¢ponoa ouenounvix cpeocme no OUCYUNJIUHE

Ne KonTposmmpyembie pa3ieibl Koa koHTpompyemoi HaumeHoBaHue
n/n (TeMbl) TUCUHUILIHHBI KOMIIeTEeHIIMH (WU eé OLIEHOYHOI0 CPeACTBA
(pe3yabTaThl MO pa3aeam) yacTu) / u ee
¢hopmyaupoBka
Texymmii KOHTPOJb, 1 cemecTp
1.1 | ®PU3NYECKHUE OCHOBBI OK-1 KOJUIOKBUYM
MEXAHHUKH
1.2 |KOJIEBAHHS U BOJIHbI, OK-7 KOHTpPOJIbHAsI paboTa
MOJIEKYJISIPHASA ®PU3UKA
N TEPMOJANHAMUKA
1.3 |JIABOPATOPHBIA OK-1, OK-7 nabopaTtopHbie pabOThI
INPAKTUKYM
IIpome:KyTOUYHBIH KOHTPOJIb, 1 ceMecTp
‘BKSaMeH \ OK-1, OK-7 \
Bcero: 4
Texymmii KOHTPOJIb, 2 ceMecTp
21 [DJEKTPHYECTBO OK-1 KOJUIOKBUYM
2.2 |MATHETHU3M OK-7 KOHTpPOJIbHAs paboTa
2.3 |JIABOPATOPHBIN OK-1, OK-7 nabopaTopHble paboThI
INPAKTUKYM
IIpomeKyTOYHBINH KOHTPOJIb, 2 ceMecTp
‘BKSaMeH \ OK-1, OK-7 \
Bcero: 4
Texymmii KOHTPOJIb, 3 ceMecTp
2.3 |OIITHKA OK-1 KOJUIOKBUYM
24 |KBAHTOBAS ®U3UKA OK-7 KOHTpOJIbHast paboTa
IIpoMe:KyTOYHBII KOHTPOJIb, 3 cCeMecTpP
‘BKSaMeH ’OK-I, OK-7 ’
Bceero: 3

6.2. Tunoguvie KOHmpOoJ/ibHble 3a0aHUs WU UHDbLE Mamepuaivl

6.2.1.

Ixzamen Mexanuka, Cneyuanvnas meopus omuocumenvhocmu, Konebanus u éonnot u
Monexynapuasa gpuzuxa (cemecmp 2)
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MUHUCTEPCTBO OBPA3OBAHUSA U HAYKHW POCCUMCKOM ®EJJEPAIIUN
OEJNEPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXJIEHUE
BBICIHIET'O ITPO®ECCHUOHAJIBHOI'O OBPA3OBAHUA
«HauunoHabHBIN UCCIEA0BATENBCKUN AnepHbId yHUBEPCUTET «MU D)
OOHMHCKMH UHCTUTYT ATOMHOM YHEPreTUKH —

(unman geneparbHOro rOCyIapCTBEHHOTO aBTOHOMHOTO 00pa30BaTEILHOIO YUPEIKIACHHS BBICIIIETO
npoeccnoHanbHOTO 00pazoBanus «HarmoHanbHEIN HecaeoBaTenbCKuit sinepublil yauBepceuteT « MUADN»

Kadenpa OuCo
Hampasnenue/ 09.03.01 «Mn¢opmMaTHKa U BHIYMCIUTEIbHAS TEXHUKA)
CnenuanbHOCTh
[Tpoduns/ «ABTOMATH3MPOBAHHBIE CUCTeMbI 00Pa00TKN MH(OPMAIUH H
Crnenuanu3anusi  ynpaBjeHHs» « BbIYHCINTEIbHbIE MAIIMHBI, KOMILIEKChI, CHCTEMBI U

CeTHn»

HucnuniuHa OU3UKA

3K3AMEHAIIMOHHBIN BUJIET Nel

1. Tpenmer dpusuxu. Mexanuka kak pasaen ¢puzuku. Kunemarvuka u JUHaAMHMKA KakK pa3aesibl
MexaHuku. Mozaenu peanbHbiX Tel. Kunemarnka marepuanbHoi Toukd. CriocoObl 3a1aHust
JBUKEHHS: BEKTOPHBIN, KOOPJMHATHBIN U €CTECTBEHHBIM.

2. DHeprus rapMOHUYECKUX KoJeOaHUH.

3. Omnpenenuts AaBleHUE p BOASHOTO Mapa Maccoil m=1 kr, B3aroro npu temrnepatype 7=380
K 1 06beme V 2 1.

CocraBurens A.A.BbpbIzranos

(moamucek)

3aBemyromuit kadenpoit 10.A.KopoBun

(moamucek)

« » 20 T
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MUHUCTEPCTBO OBPA3OBAHUSA U HAYKHU POCCUMCKOMN ®EJEPAIIUU
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEXXJIEHUE

BBICIIET'O ITPO®ECCHUOHAJIBHOI'O OBPA3OBAHUS
«HauunoHabHBIN UCCIEA0BATENBCKUN AnepHbId yHUBEPCUTET «MU D)
OOHMHCKMH UHCTUTYT ATOMHOM YHEPreTUKH —

(unman geneparbHOro rOCyIapCTBEHHOTO aBTOHOMHOTO 00pa30BaTEILHOIO YUPEIKIACHHS BBICIIIETO
npoeccuoHanbHOTO 00pa3oBanus «HarmoHanpHBIN HccaenoBaTeNbCKUi sSaepHbli yHuBepcuteT « MUDI»

Kadenpa OuCo
Hampasnenue/ 09.03.01 «Mn¢opmMaTHKa U BHIYMCIUTEIbHAS TEXHUKA)
CnenuanbHOCTh
[Tpoduns/ «ABTOMATH3MPOBAHHBIE CUCTEMbI 00Pa0OTKN MH(pOPMAIIUU U

Crnenuanuzanus  ynpaBJeHUsD «JIeKTPOHHO-BbIYUCINTENbHbIEe MAIIUHBI (DBM), cucteMbl

H CETH)

HucnuniuHa OU3UKA

Hw

10.

11.

12.

13.

14.
15.

BOIIPOCHI K OK3AMEHY

[Tpenmet pusnku. MexaHuka Kak pazjaen pusnkn. KnHeMaTuka U JTHHAMUKA KaK pa3Iesbl
MexaHuKu. Mojenu peaibHbIX Te.

Kunemarnka MatepuanbHOi Toukd. CIIOCOOBI 3a/1aHUs JBUKCHUS: BEKTOPHBIH,
KOOPJIMHATHBIN U €CTECTBEHHBII.

[Tpsimast u oOpaTHas 3a1a4a KHHEMATHKHU.

3aKOH ABUKEHUS, TPACKTOPUS, IEPEMELIEHUE, CKOPOCTh, YCKOPEHHE, MTYTh.
TaHreHMaabHOE ¥ HOPMAIBHOE YCKOPEHHE. Bhruncienue my Ty npyu HepaBHOMEPHOM
JBUKEHUU TOUYKH. HaxokIeHre KHHEMAaTUYECKUX XapPAKTEPUCTHK I10 3aJaHHBIM 3aKOHaM
JIBIDKCHHUSL.

BpamaTtenbHoe IBHKEHHE. DIIEMEHTAPHOE YIIIOBOE MepeMeENIeHUe. YTI0Basi CKOPOCTb.
YrinoBoe yckopeHue.

CBs13b JINHEWHBIX U YTJIOBBIX BEJIMYHUH.

[IpeoOpazoBanme CKOPOCTH U YCKOPEHUS TIPU TEPEXOJIE K IPYTOM CHCTEME OT4YeTa
(IBHXKYyIIEHCS TTOCTyNaTenbHO, BpamaTtenabHo (0e3 BeiBosa)). [lepeHocHoe, 1ieHTpoOekHOe
Y KOPHOJIMCOBO YCKOPEHHUE TOUKHU.

JnHamuka marepuanbHOU TOYKU. [loHsATHE critbl. DyHIaMEHTAIBHBIE B3aUMOACHCTBUS.
JIBe OCHOBHBIE 3a/1a4M TUHAMUKHU. 3aK0HbI HbI0TOHA Kak PyHIaMEHT KJIacCUYeCKOU
MEXaHUKH.

3akoH uHepuuu ['ammnes. [lepsiit 3akoH HeroToHa. THEpIMabHBIE CUCTEMBI OTCYETA.
Bropoii 3akon Hetorona. Macca. OcHoBHOe ypaBHeHUe AuHaMUKH. [Ipsimas u oOpaTHas
3aja4a TUHAMUKU. HavanbHbIe yCIOBUA.

[Tpumeps cun. Cuna TsxecTd. 3akoH BecemupHoro tsarotenus. Ynpyrue cuibsl. Cuia
peakuuu onopsl. Cunbl Tpenus. 3akoH Kyinona — AMOHTOHa.

Tpernii 3akoH HproTona. KOHEUHOCTH CKOPOCTH paclipoCTpaHEHMsI B3aUMOICHCTBUH.
OrpaHn4eHHOCTb U IIpeAeiibl AeicTBUSI HbIOTOHOBCKON MEXaHUKH

[TonsiTHEe MexaHUYECKOM CUCTEMBI. BHyTpeHHNE U BHEIIHUE CUJIbI. 3aMKHYTas
(n3ommpoBaHHas) cucreMa. iMiynbc maTepuanbHOl Touku. Mmmynbe cuctemsl. mmynbe
cuibl. TeopeMa 00 M3MEHEHUU UMITYJIbCA CUCTEMBL. 3aKOH COXPAHEHHSI UMITYJIbCa
MEXaHUYECKOW CHUCTEMBI.

entp nnepuu cucremsl. Teopema 0 IBUKEHUU LIEHTPA UHEPLUU CUCTEMBI.

PaGoTa cuibl. Beraucnenue paboTel (ynpyras cuia, Cuijia TpaBUTAIAOHHOTO
B3aUMOJICUCTBUS, OTHOPOIHAS CUJIA TSHKECTH ). MOIIHOCTb.

26



16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.
27.

28.
29.

30.

31.
32.
33.
34.
35.
36.

37.
38.

39.

40.

41.
42.

43.

ITone cui. KoHcepBaTuBHBIE U HEKOHCEPBATUBHBIE CUIIBL. [loTeHIIManbHas 3HEpTUs.
Teopema 00 W3MEHEHHH MMOTEHIIUATLHON YHEPTruU. CBSA3b MOTEHIIUAILHON YHEPTUN U CHITBI.
Kunernueckast sneprust. CBs3b sHepruu ¢ padoTtoil. Teopema 00 H3MEHEHUN KHHETUYECKOM
SHEPIUH.

[Tonnast mexanuueckas sHeprus. Teopema 00 U3MEHEHNUH TTOTHON MEXaHUYECKOM SHEPTHH
CUCTEMBI. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPIHH.

[ToHsiTHE MOMEHTA UMITYJIbCA 1 MOMEHTA CUJIbl. I3MEeHeHne MOMEHTa UMITyJIbCa
MaTepuaibHOU Touku. Teopema 006 U3MEHEHHH MOMEHTA UMITYJIbCa MEXaHUYECKOM
cucreMbl. IMIysibc MOMEHTa CUJIbl. 3aKOH COXPaHEHUsI MOMEHTAa UMITYJIbCA.
Kunerndeckas u 1osiHas SHEprusi B CUCTEME LIEHTpa Macc. BHyTpeHHss sHeprusl.
CronkHoBeHMe IByX yacTull. IMImybCel B cucteme eHTpa Macc. Kunetnueckast s3Heprus B
cucrteme LeHTpa Macc. OTHOcuTeNbHas ckopocTh. [IpuBenennas macca.

AOCONIOTHO HEYNIPYTUH yaap. AOCOIIOTHO yHnpyruil yaap (LeHTpaIbHbIN 1
HELEeHTpaIbHbIN). CBS3b CKOPOCTEN YACTHIL IOCTIE YIapa CO CKOPOCThIO IIEHTpa Macc.
Junamuka TBepaOro Tena. MOMEHT UMITYJIbCa OTHOCUTENBHO OcH. CyMMapHbI MOMEHT
BHEIIHUX CHJI OTHOCUTENIEHO TOYKU. COOCTBEHHBII MOMEHT UMITYJIbCa. Y paBHEHHE
MOMEHTOB B CUCTEME LIEHTPa Macc. Y CJIIOBUsI pABHOBECHS TBEPAOTO Tea.

[TonsiTue MomMeHTa HHEPUMHU. MOMEHT UHEPLIMK OTHOCUTENIBHO TOUKH. Pacuer MoMeHT
MHEPLUU JJIS JIOCKOTO PACIIPEEICHHUS MACChl.

Pacuer MmomeHTa MHEPIIUM JUIs1 CTEPIKHSL, LMJIMHJIPA, JUCKA U 11apa OTHOCUTENIBHO OCel,
MPOXOSIINX Yepe3 HEHTP Macc (BBITUCATh UTOTOBBIN pe3yibTaT + pacueT AJs 11apa, B
kauecTBe npumepa). Teopema Ll telinepa

VYpaBHeHHe TUHAMUKY Bpalaroiierocs Teepaoro rena. Kunernueckas sneprusi. Pabota.
Kunemaruka n AuHaMuKa MI0CKOro ABMXKEHUsI TBepaoro Teina. Ilepexos ot miockoro
JBUKEHHUSI K YMCTO BpallaTeIbHOMY JABUKEHUIO. MTHOBEHHAs OCh BpalllCHUSI.
Kunernyeckas 3Heprust jaocKoro JBUKEHUS Teja.

CBobOonubie ocu. ['maBHbie ocu Tena. [ToHsTHE O TEH30pe UHEPLIUU.

I'mpockomnsl. [Ipenecconnoe qBuxkeHue Boauka. CBsi3b yII0BON CKOPOCTH MPELECCUHU C
YIJI0BOM CKOPOCTBIO BpalleHHsl Bomuka. [ upockonuueckuit 3ppext u rupockonnyeckue
CUJIBI.

Heunepunanbsaslie cucteMsl orcuera. OCHOBHOE YpaBHEHUE IMHAMUKH B HEUHEPLIUAIbHOU
cucteme otcuera. Cuiibl HHEpLUU: TOCTYyNAaTeIbHas CUjla MHEPLUH, LIEGHTPOOEKHas cuila
uHepuuy, cwiia Kopronuca. OTinndne cuia MHEpUUHU OT CHJI B3aUMOJEHCTBUS.

OcHoBHbI€ TpeACcTaBlIeHUs JopensTuBucTckoi ¢pusuku. [Ipeodpasosanus ["anumnes. OnpbiT
MaiikenbcoHa.

[Toctynatel TeOpuK OTHOCUTENBHOCTH. OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH.

PaBeHCTBO MONEpEeYHBIX pa3MepPOB, 3aMEIJIEHUE BPEMEHHU U COKPAILEHUE AJINHBIL.
[IpeoOpazoBanue JlopeHia s KOOpIUHAT U BPEMEHHU.

CrenctBus u3 npeodpazosanuii Jlopenua.

WHBapraHTHOCTh HHTEpBaa. BpeMeHUnog00HbIe U IPOCTPaHCTBEHHONOA00HbIE
MHTEPBAJIBL.

[Tpeo6pazoBanus JlopeHa st CKOPOCTH.

[IpencraBneHne o 4eTBIPEXMEPHOM ITPOCTpaHCTBE MUHKOBCKOr0. MupoBas TO4Ka.
Mupogas muHUS. ['eomeTprdeckas HHTEpHpeTanus npeodpazopanuii Jlopena.
DNEeMEHTHI PENATUBUCTCKON TMHAMUKU. PendaruBuctckuil ummyisc. OCHOBHOE ypaBHEHHE
PENATUBUCTCKON JUHAMUKH.

Kunerndeckas 3Heprust pesIATUBUCTKON YaCTULBL. 3AKOH B3aUMOCBSI3U MacChl U SHEPTUU.
CB43b MEXY UMITYJIbCOM M YHEPTUEN YaCTHUIIBI.

Koneb6arenbroe nemkxenne. CoOCTBEHHBIE, BRIHYXICHHBIC KoJieOaHus. ABTOKOJIEOaHUSI.

I"apmonnueckue konebanus. AMILUTMTY1a, YacToTa, (haza, mepuoj. OnpenencHue
aMIUTUTYABI ¥ a3kl TApMOHUYECKHX KOJIeOaHUI 13 HauaIbHBIX YCIOBUH.

[IpencraBieHue ¢ MOMOIIBIO BEKTOPHOM quarpammbl. ClioskeHue KojaeOaHuii 0THOTO
HamnpasyieHus. buenus.
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44,
45.
46.

47.
48.
49.

50.
51.
52.

53.

54.

55.

56.
57.

58.

59.
60.

61.

62.

63.

64.

65.

66.
67.

68.
69.

70.

71.
72.

CrnoxeHnue Konebanuil B3aMHO NMEPIEeHINKYIIPHBIX HanpaBieHuid. durypsl Jluccaxy.
OHeprusi rapMOHUYECKUX KOJIeOaHHH.

["apmonnueckuii ocumiuiaTop. Pa3oBas TpaekTopus U (a3oBas MIOCKOCTh. Mabie
Kosie0aHusl BOJIM3H MOJIOKEHUS PABHOBECHS.

MarteMaTnyeckuii 1 PU3NIECKUN MasSTHUKH.
CBoOoHbIe KOJIeOaHus. Y paBHEHHE COOCTBEHHBIX KOJICOAHMIA.

Aneproandeckoe ABMKEHUE. XapaKTePUCTHKH 3aTyXaloMUX KOJIeOaHU: aMIUINTyAa
nepuosi, Ko3(UIMEHT 3aTyXaHus, JJorapu(pMUIECKUNA JEKPEMEHT, BPEMSI pellaKkcaluy,
JTO0OPOTHOCTH

Brinyxnennbie konebanus. Y paBHEHUE BHIHYKICHHBIX KOJIEOaHH, €T0 pelIeHHE.
SIBnenue pezoHaHca. AMIUIMTYJHBIE U (Da30BbIE pe30HAHCHBIE KPUBBIC.

Bonnogoii nponecc. Knaccudukanus BosiH 1Mo XapakTepy ABWKEHHUS YacTHUI] (IOTepeYHbIH
Y TIPOJIOJIbHBIC).

YpaBHEHHE MJI0CKOW BOJIHBI, PACIIPOCTPAHSIOLICICS BAOIb OCH X. XapaKTEPUCTUKH
BOJIHOBOTO TIpoIIecca JUIMHA, (pa30Basi CKOPOCTh, BOJIHOBOE YMCIIO, BOJIHOBOW BEKTOP.

['padpuaeckoe npeacTaBiaeHUE BOJIHOBOTO MpoOIecca. Y paBHEHHUE MIIOCKOW BOJHBI,
pacmipoCTpaHSIOUIEIiCs B MPOU3BOJILHOM HAMPABICHHUH.

BonnoBoe ypaBHeHue. BonHoBbIe siBiieHUs (KOT€PEHTHOCTh, UHTEepEepeHus, AU paKius).
Crosuas BoiHa. KoopauHaThl y3710B U ITyYHOCTEH.

Mogaenb ujeanbHOro rasza. JluHaMuuecKui 1 CTaTUCTUYECKUN METOBI.

OcHoBHoe ypaBHeHue MKT uneanbubix ra3oB ais AaBineHus. Y paBHeHnue Knaneiipona-
Menneneena.

Yucno creneHeit cBo0opl. CpeaHsisi KHHETHUECKas MOCTYNATeIbHOTO ABHXKEHUS YHEPT s
MOJIEKYL..

BepostHocTs. dyHK1IMA pacnipeneneHus BeposiTHocTel. CpenHee 3HaueHne QyHKIUU.

Pacnipenenennie MakcBeiia o BennuuHam ckopocteid. Hanbonee BeposTHas, cpeqHssa u
CpEIHEKBAIpaTUUHas CKOPOCTH.

bapomerpuueckas ¢popmyna. 3akoH bonbiiMana i1 pacnpeieneHns 4acTHIl BO BHEIITHEM
MOTEHLIMAIbHOM TOJIE.

PaBHoOBecHOE 1 HEPABHOBECHOC COCTOAHUA I'a30B. PaBHOBecHEIC B HCPaBHOBCCHBIC
IMPONLECCCHI. BHYTpeHHHH OHEPIrusa UACAJIbHOTO ra3a.

Pabota rasza npu pacmmpenun. I'papuueckoe npeacrasienue padbotsl. Konnuectso
Ter1oThl. [lepBoe Havano TepMOJIUHAMUKHY.

TenmoeMKOCTb. Yneanaﬂ 1 MOJisIpHasA TCIIJIOCMKOCTH. TemnmoeMKOCTh IpU NMMOCTOAHHOM
AaBJICHUU U IIPU ITOCTOSAHHOM o0BeMe.

Amunabarnyeckuit mporecc. [lomutponudeckuit mporecc. [lokazaTenb MOIATPOIIBI 1S
M30TEPMUYECKOT0, H30XOPHUUIECKOTO U N300apHUIECKOTO TIPOIIECCOB.

Pabora, coBepiiaeMasi ra3oM MpH Pa3IHYHBIX poOIEccax.

Kpyrossie npoueccsl. Ternossie aurarenu u xogoauibHblie MamuHbl. KITZI. Bropoe
Ha4yaJlo TEPMOJAUHAMHUKHU.

Huxkn Kapuo u ero KIIJI nns uaeansHoro rasa.

OHTponus uaeansHoro raza. Hepasencrso Knaysuyca. OQHTponus npu Npou3BOJIbHBIX
npoleccax B 3aMKHYTBIX CUCTEMaX.

TepMmoanHaMuyeckasi BEpOATHOCTD (cTaTcTUUecKui Bec). @opmyina bonblimana.
CratucTudeckoe TOJIKOBaHUE BTOPOIO Hayajla TEPMOJAMHAMUKH.

Tperbe Hauano TepMoaHaMHKH (TeopeMa HepHera).

OTCTYH.HGHI/IG OT 3aKOHOB HUACAJIbHBIX I'a30B. CI/I.HI:I nu 3Hepm;1 MG)KMOJIGKyJISIpHOFO
B3auMoJieiicTBUs. YpaBHeHne Ban-nep-Baannbca.
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73. Kputnueckue Bennunnbsl. CpaBHeHHE n30TepM BaH-nep-Baanbca ¢ skciepuMeHTaIbHBIMU.

74. Ctpykrypa xunkocreil. [loBepxHOCTHOE HaTsKeHUE. JlaBineHue oA H30rHyTou
HOBEPXHOCTBIO JKHUJIKOCTH.

75. SIBnenus Ha T'paHUIIC )XKUIKOCTU U TBEPAOro TCia. CMauuBaHHE. KaHI/IJ'IJISIpHBIe SIBJICHUA.

76. da30BbIe TIEPEX0/IbI IEPBOTO U BTOpOro ponaa. YpasHenue Kianeiipona-Knaysuyca.
®da3oBas quarpaMmma.
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KpuTtepnu u mkaJja oueHUBaHUs

OreHka

Kputepun onieHku

OTianaHO
36-40

CTyaeHT 10JIKeH:

— IPOJICMOHCTPUPOBATH NIyOOKOE U MIPOYHOE YCBOCHUE 3HAHUI MMPOrPaMMHOTO
MaTepuana;

— MICUEPIIBIBAIOIIE, TIOCTIEIOBATENFHO, TPAMOTHO U JIOTUYECKH CTPOHHO U3TIOKHUTH
TEOPETUUYECKUM MaTepuan,

— IIpaBWIHHO (OPMYITUPOBATH OMPEIEIICHUS;

— IPOIEMOHCTPUPOBATh YMEHHSI CAMOCTOSITENTLHONW PabOTHI C JTUTEPATYPOH;

— YMETh ClIeJaTh BBIBOJIBI 110 U3JIaraeMOMY MaTepuany.

Xoporiio
30-35

CTyaeHT 10JIKeH:

— IPOIEMOHCTPHUPOBATH JOCTATOYHO TOJTHOE 3HAHHUE MPOTPaMMHOIO MaTepraa;

— IPOIEMOHCTPUPOBATH 3HAHNE OCHOBHBIX TEOPETHUECKUX ITOHITHIA;

JIOCTaTOYHO IMOCJICIOBATENBHO, TPAMOTHO U JIOTHUYECKH CTPOMHO M3NlaraTh MaTepuan,
— IPOIEMOHCTPUPOBATh YMEHHE OPUEHTHPOBATHCA B JIUTEPATYPE;

— YMeTh ClIeJaTh JOCTATOYHO 00OOCHOBAHHBIE BHIBOJIBI 110 M3JIATAEMOMY MaTepHaIy.

Y 10BIETBOPUTENBHO
25-29

CTyaeHT J10JIKeH:

— MPOJIEMOHCTPUPOBATh 00IIIee 3HAHUE H3YIaeMOT0 MaTepHara,

— TI0Ka3aTh 00IIee BIaICHNE TIOHATHITHBIM aIapaToM JTUCITUTLTAHBL,

— YMEThb CTPOHTH OTBET B COOTBETCTBUH CO CTPYKTYPOU U3TaraeMoro BOIpoca;
— 3HaTh OCHOBHYIO PEKOMEHIYEMYIO IPOrpaMMoi YIeOHYIO JINTEpaTypy.

HeynosnersopuresnsHo
24 v meHblIIe

CTyaeHT 1eMOHCTPHUPYET:

— HE3HAHHE 3HAYNTEIbHON YacTH MPOrpaMMHOI0 MaTepHana;

— He BJIaJICHUE MOHATUIHBIM anlapaToM AUCUUILTHHEI,

— CyILECTBEHHBIE OMMOKY MPU U3JI0KEHUH Y4eOHOTO MaTepHuara,

— HEyMEHHUE CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYPOIl H371araeMoro BOIpoca;
— HEyMEHHE JeJIaTh BBIBOJBI [10 U3J1araeMoOMYy MaTepHaiy.
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6.2.2. Ixzamen JJIEKTPHYECTBO H MATTHETHU3M (cemecmp 3)

MUHUCTEPCTBO OBPA3OBAHUSA U HAYKHW POCCUMCKOM ®EJJEPALIUN
OENEPAJIBHOE TOCYJAAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXJIEHUE
BBICHIET'O TIPO®ECCHUOHAJIBHOI'O OBPA3OBAHUA
«HauunoHabHBIN UCCIEA0BATENBCKUN AnepHbId yHUBEPCUTET «MU D)
OOHMHCKMH UHCTUTYT ATOMHOM YHEPreTUKH —

(unman geneparIbHOro rOCyIapCTBEHHOTO aBTOHOMHOTO 00pa30BaTEILHOIO YUPEIKIACHHS BBICIIIETO
npoeccuoHanbHOTO 00pa3oBaHus «HarmoHanpHEIN HccaenoBaTeNbsCKUi saepHblit yHuBepcuteT « MUDI»

Kadenpa OuCo
Hampasnenue/ 09.03.01 «Mn¢opMaTHKA U BHIYMCIUTETbHAS TEXHUKA)
CnenuanbHOCTh
[Tpoduns/ «ABTOMATH3MPOBAHHBIE CUCTEMbI 00Pa00TKN MH(pOPMAIIUU U
Crnenuanu3anusi  ynpaBJeHHs» «JIeKTPOHHO-BbIYHCINTEIbHbIe MamnHbI (OBM), cucTeMbl

H CETH)

HucnuniuHa OU3UKA

3K3AMEHAIIMOHHBINA BUIET Nel

1. Tlone HenmoaBMXHBIX 3apsAn0B. 3akoH Kynona. HanpsskeHHOCTB
IIEKTPUYECKOTO TOJIS.
2. uddepennuanbHas GopmMa OCHOBHBIX 3aKOHOB MAarHUTHOTO TIOJISI

3. Tonkas 6€CKOHEYHO JJIMHHAS HUTh UMECT 3apsj A Ha CAUHUIY JJTUHBI U
pACIIOJIOAKEHA TTAPAJUIETBHO MPOBOISIIEN IIIOCKOCTH. PaccTosiHME MEXTY
HUTBIO U IIOCKOCTHIO paBHo |. Haiitu Moy cuitbl, aeiicTByroMmEi Ha
€IVMHHUILY JJINHBI CUJIBI.

CocraBurenn A.A.bppI3ranos

(moanuce)

3aBenyromuii kadenpoit 10.A.KopoBuHn

(moamuce)

« » 20 T
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MUHUCTEPCTBO OBPA3OBAHUSA U HAYKH POCCUMCKOM ®EJEPAIIUHA
OENEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUYPEXXJIEHUE

BBICIIET'O ITPO®ECCHUOHAJIBHOI'O OBPA3OBAHUS
«HauunoHabHBIN UCCIEA0BATENBCKUN AnepHbId yHUBEPCUTET «MU D)
OOHMHCKMH HHCTUTYT ATOMHOM YHEPreTUKH —

(unman geneparbHOro rOCyIapCTBEHHOTO aBTOHOMHOTO 00pa30BaTEILHOIO YUPEIKIACHHS BBICIIIETO
npoeccuoHanbHOTO 00pa3oBanus «HarmoHanpHBIN HccaenoBaTeNbCKUi sSaepHbli yHuBepcuteT « MUDI»

Kadenpa OuCo
Hampasnenue/ 09.03.01 «Mn¢opmMaTHKa U BHIYMCIUTEIbHAS TEXHUKA)
CnenuanbHOCTh
[Tpoduns/ «ABTOMATH3MPOBAHHBIE CUCTeMbI 00Pa00TKN MH(OPMAIUH H

Crnenuanuzanus  ynpaBJeHUsD «JIeKTPOHHO-BbIYUCINTENbHbIEe MAIIUHBI (DBM), cucteMbl

H CETH)

HucnuniuHa OU3UKA

NS

Sl

10.
11.
12.
13.
14.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.

BOITPOCHI K DK3AMEHY
[Tosre HEmoABMXKHBIX 3apA10B. 3akoH Kynona. HanpskeHHOCTD 371EKTPUYECKOTO TTOJISL.
DHeprus MEeKTpUYECcKOro noss. [110THOCT SHEPruu 3MEKTPUUECKOro HOJIs.
[Torennnan. DHeprus B3auMOJEHCTBUSA CUCTEMBI 3apsI/I0B.
OnexTpoeMkocTh. Konnencarop. EMKoOCTh miockoro konaeHncaropa. EMKocTs ceprueckoro n
LWIMHIPUYECKOTO KOHIEHCATOPOB.
MowMmeHT cui, JEHCTBYIOIIUX Ha JUMOIb. DHEPIHsl JUIIOJIS BO BHEIIHEM 3JIEKTPUUECKOM IOJIE.
OnexTpoeMKocTs. [[apannenbHoe 1 Mocne 0BaTeIbHOE COEIMHEHNE KOHIEHCATOPOB.
[Tonsipusanus nuanekTpuka. JusnekTpudyeckas IpOHUIAEMOCTh. BEKTOP 3JIEKTPUYECKOTO
CMEILEHUs
[TpoBOAHMKYN BO BHELIHEM 3JIEKTPUUECKOM I0JI€. Y CIOBUS paBHOBECHS 3aps/I0B B
npoBoHUKe. [Tose BOIM3M MOBEPXHOCTH U BHYTPU IMPOBOJHHKA.
DHeprus CUCTEMBI 3apsAA0B. DHEPrus 3apsSKEHHOIO IPOBOIHUKA.
3akoH Oma. 3akoH OMa B tuddepeHuansHoi popme.
ITone 3apsKEHHBIX OJTHOM M ABYX IIJIOCKOCTEM.
Onexrpudeckuid qunods. [lone aunoss.
ITone 3apsKEHHBIX OJTHOM M ABYX IIJIOCKOCTEM.
Pabota cuin anekrpoctarndyeckoro nosst. Llupkynsanus BeKkTopa Hanps>KeHHOCTH
AIIEKTPUYECKOTO TOJIS.
VYcnoBus Ha TpaHULE IBYX JUAJIEKTPUKOB.
IToTrok BekTOpa HANPSIKEHHOCTH AIEKTprUUecKkoro mnojsa. Teopema ["aycca.
Jusnextpuku B anekTpudeckoM nose. [lonspusyemocts Monekys. Bexrop nonspuzanuu.
[Tosne 3apsKEHHBIX HUIMHIPUYECKUX U CPepUUYECKUX MOBEPXHOCTEH.
JluBepreHus BEKTOpa IEKTPUIECKOTO CMEIIECHHUS.
JluBepreH1us BeKTOpa HANPSXKEHHOCTHU AJIEKTPUUYECKOTO MOJIS.
CBs13b MEX1y BEKTOPOM MOJISIPU3ALMNA U IOBEPXHOCTHOM MIIOTHOCTHIO CBSI3aHHBIX 3apsi/I0B.
Tepema I'aycca 1151 BEKTOpa HaNPSXKEHHOCTH AJIEKTPUYECKOTO TTOJIS.
MarauTHoOe 1noJje 1 ero cuioBas xapakrepucrtuka. Cuna Ammepa.
3akoH buo-Casapa-Jlannaca.
[IpyHIMI Cyneprno3uMy MarHUTHBIX 1osied. MarHuTHoOe 1oJjie KpyroBoro TOKa.
BuTok ¢ TOKOM B MarHUTHOM MOJI€.
JInnuu BekTOpa MarHUTHOW MHAyKUMK. Teopema ['aycca nis BekTopa B.
Teopema o mupkysnuu BekTopa B B nHTerpanbHoi u auddepeHmansHoi hopmax.
MarauTtHoe nose JBUXKYILIErocs 3apsiia.
Cuna Jlopenua.
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31.

JIBr>keHue 3apsKEHHOM YaCTULIBI B MATHUTHOM I10J1€

32. Dddexr Xomna.
33. SBieHHE AIEKTPOMArHUTHOW WHITYKITHH.
34. SBnenue camouHIyKuuu. Tok pa3mbikaHus. TOK 3aMbIKaHUS.
35. BzauMHas uHAYKIHS.
36. MarauTHasi SHEPTHUs OIS
37. MarauTHas SHEprus ABYX KOHTYPOB C TOKAMH.
38. MarnutHoe nose B BemectBe. HamarundenHocts. Tokr HaMarHUYMBaHUS.
39. HampsixkeHHOCTh MarHuTHOro nosist Teopema o mupKyJsiuuu Bekropa H.
40. YcnoBwus Ha TpaHUIIE pa3ziea IByX MarHETUKOB.
41. Toxk cmelieHus.
42. YpaBHeHus MakcBenia 1 X CBOMCTBA.
43. YpaBHeHus MakcBeia Ajisi CTAlIMOHAPHBIX MOJIEH U HEUTPaAJIbHBIX HEMPOBOJASAIIUX CPEI.
44. DneKTpOMarHuTHBIE BOJIHBI.
45. TInockas ayeKTpoMarHuTHas BojHa. Bektop YmoBa-Iloitunra.
46. M3iny4yeHue qUMoIs.
Kputepun u mkaJja oneHnBaHUs
OrnieHka Kputepuu onieHku
CTyaeHT J0JIKeH:
— MPOJIEMOHCTPHPOBATH TITyOOKOE M MPOYHOE YCBOCHHE 3HAHUH MIPOrPAMMHOTO
Marepuaa;
Otnu4HO — HCYEPIBIBAOLIE, OCIEI0BATEIBHO, [PAMOTHO M JIOTHYECKH CTPOHHO
36-40 W3JI0)KHUTh TEOPETUIECKUN MaTepHall;
— MpaBWILHO (HOPMYJIHPOBATE OTPEICIICHHUS;
— IPOJIEMOHCTPHPOBATH YMEHHSI CAMOCTOSTENBHOM PabOTHI C TUTEPATYPO;
— YMETH ClIeNIaTh BBIBOBI IO U3JIATAEMOMY MaTEpUAILY.
CTyaeHT 10JLKeH:
— POJIEMOHCTPHPOBATH JOCTATOYHO MMOJHOE 3HAHUE IIPOrPAMMHOr0 MaTepuaa;
— [POJIEMOHCTPHPOBATH 3HAHHE OCHOBHBIX TEOPETUUECKUX MOHSTHIA;
Xopormrio JIOCTATOYHO TIOCIIEI0BATENHHO, TPAMOTHO M JIOTHYECKU CTPOMHO U3J1arath
30-35 MaTepua;
— POJIEMOHCTPHPOBATH YMEHUE OPUCHTHPOBATHCS B JIATEPATYPE;
— YMETh C/ENaTh JOCTaTOYHO 0OOCHOBAHHBIC BBIBOJIBI T10 H3JIaraeMOMY
MaTepHany.
CTyneHT J0JKeH:
VoBneTBopuTEBHO | HPOJAEMOHCTPHPOBATH 001Iee 3HaHHE M3yHaeMOro MaTepuana; '
2599 — [I0Ka3aTh 00l1ee BiIaicHUE MOHATUHHBIM aHHapaTOMvI[I/ICHI/IHJII/IHI)I,
— YMETh CTPOUTH OTBET B COOTBETCTBHH CO CTPYKTYPOIi M37araeMoro BOmpoca,
— 3HaTh OCHOBHYIO PEKOMEH/IyEMYIO IIPOrpaMMoil yueOHYIO JINTEPaTypy.
CTyaeHT 1eMOHCTPUPYET:
— HE3HAHUE 3HAYMTEIHHOM YACTH MPOrPAMMHOT0 MaTepHaa;
— HE BJIAJICHUE TIOHATHHHBIM alapaToM JIUCIUILIHHBI,
HeynosnersoputesnsHo
94 1 MeHLIIE — CYIIECTBCHHbIC OIIHOKH MPH H3JI0KEHUH YIeOHOTO MaTepuana;
— HEYMEHHE CTPOHUTH OTBET B COOTBETCTBHH CO CTPYKTYPOU M3JIaraeMoro
BOIIPOCA;
— HEeYMEHHE JIeIaTh BBIBOJIBI 110 H3JIAraeMOMY MaTepHaly.
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6.2.3. x3amen OIITUKA U KBAHTOBAX ®U3UHKA (cemecmp 4)
MUHUCTEPCTBO OBPA3OBAHUA U HAYKH POCCUMCKOM ®EJEPALIUA
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXJIEHUE
BBICHIET'O ITPO®ECCHUOHAJIBHOI'O OBPA30BAHMA
«HanunoHalbHBIN KCCIeA0BaTENbCKUM AepHbld yHUBEpcUTET « MU DI
OOHUHCKNH MHCTUTYT ATOMHOM HEPTreTHKHU —
¢wnain denepanbHOro rocyAapcTBEHHOI0 aBTOHOMHOTO 00pa30BaTeIbHOIO YUPEKACHUS BBICIIIETO
npodeccuoHansHOro 00pa3zoBanus « HanmoHanbHBIN MccIe0BaTENbCKUH AepHbI yHUBepcuTeT «MUDN»

Kadenpa OuCd
Hanpasnenue/ 09.03.01 «MH(popMaTHKa U BHIYHCIUTEIHHAS TEXHUKA)
CrenuanbHOCTh
[Tpoduis/ «ABTOMATH3HPOBAHHbIE CHCTEeMbI 00pPad0TKH HHOPMALIMHU U
Crnenuanuzanus  ynpabJIeHUSD» «DJIEeKTPOHHO-BBIYUCINTENIbHbIEe MAIIMHbI (DBM), cucreMsbl

H CETH

JucuumimHa OU3UKA

3K3AMEHAIIMOHHBINA BUIET Nel

=

CaetoBas BoJiHa. UIHTEHCUBHOCTH CBETA

2. Tlonsatue o ciekTpax U3IydeHHs MICIOYHBIX MeTaiu1oB. CIIUH 3JIEKTPOHA.
[Tpunnun [laymnm.

3. ®otoH ¢ sueprueii 0,4 MdB paccesiics moa yrimom 0 = 90° Ha cBoGOIHOM

anekTpoHe. OnpeaeanTh YHEPTUIO PacCeTHHOTO (hOTOHA U KUHETUYECKYIO

SHEPruto T 3JEKTPOHA OTJAUH.

CocraBurenn A.A.bppI3ranos

(moanuce)

3aBenyromuii kadenpoit 10.A.KopoBuH

(moxmuce)

« » 20 1.
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MUHUCTEPCTBO OBPA3OBAHUSA U HAYKHU POCCUMCKOMN ®EJEPAIIUU
OENEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUYPEXXJIEHUE

BBICIIET'O ITPO®ECCHUOHAJIBHOI'O OBPA3OBAHUS
«HauunoHabHBIN UCCIEA0BATENBCKUN AnepHbId yHUBEPCUTET «MU D)
OOHMHCKMH UHCTUTYT ATOMHOM YHEPreTUKH —

(unman geneparbHOro rOCyIapCTBEHHOTO aBTOHOMHOTO 00pa30BaTEILHOTO YUPEIKICHHS BBICIIIEIO
npoeccuoHanbHOTO 00pa3oBanus «HarmoHanpHBIN HccaenoBaTeNbCKUi sSaepHbli yHuBepcuteT « MUDI»

Kadenpa OuCo
Hampasnenue/ 09.03.01 «Mn¢opmMaTHKa U BHIYMCIUTEIbHAS TEXHUKA)
CnenuanbHOCTh
[Tpoduns/ «ABTOMATH3MPOBAHHBIE CUCTeMbI 00Pa00TKN MH(OPMAIUH H

Crnenuanuzanus  ynpaBJeHUsD «JIeKTPOHHO-BbIYUCINTENbHbIEe MAIIUHBI (DBM), cucteMbl

H CETH)

HucnuniuHa OU3UKA

LNk~ WNE

9.

10
11
12
13

14

15.
16.
17.
18.
19.
20.

21.
22.
23.
24,
25.
26.
27.
28.
29.

BOIIPOCHI K OK3AMEHY

CseroBas BosiHa. IHTEHCUBHOCTH CBETa
ITpocTpaHcTBEHHAs M BPEMEHHAsA KOTE€PEHTHOCTh
Wurepdepenims nonspu3oBaHHbIX gyden. [Inactuaku B M4, A/2 u A
SBnenue unreppepenuun. MaTepdepenus IByxX HUIMHIPUYECKUX BOJIH
KorepentHocts. CriocoOb1 HaOm0aeHUs nHTEpdepeHIuu cBera. bunpuszma Openens
[Tonsspuszanus ceera. 3akoH Mantoca. 3akoH bprocrepa.
WuTepdepenius cBeTa Npu OTpaskeHUU OT TOHKOW IIacTUHKH. [10J10Chl paBHOTO HaKJIOHA
WuTepdepkHLus cBeTa Npu OTPAXKEHUH CBETa TOHKOM miuacTuHKU. [lomockl paBHOM
TOJILIUHBI.
BnusiHue HEMOHOXPOMAaTHYHOCTH CBETA Ha XapakTep HHTePHEPEHIIMOHHON KapTHUHBI.
. SIBnenue nudpakuuu. [punnun I'roiirenca — @penens
. Audpaxuus @paynrodepa Ha OHOM 1mienn
. AudpakuronHas pemerka
. JndpakronHas pemerka Kak creKTpaabHbli npuoop. Jucnepcus qudpakinoHHOMN
PELIETKA.
. SIBnenue nBoitHoro myuenpenomieHus. [loctpoenue [rolirenca mst myueit (o) u (e) B
MTOJIOKUTEITBHOM KPUCTAILIIE
Hudpakuus Openenst Ha KpyriioM oTBepcTuu. 30HbI PpeHens
CBeT €CTeCTBEHHBIN U CBET MOJISIPU30BaHHbIN. 3akoH Maitoca. 3akoH Bprocrepa
3akoH Mantoca.
3oubl @penens. ['paguuecknii METOT CIOKEHUS aMILITUTY]
[Tornouienue n3inydeHuns BeniecTBoOM. 3akoH byrepa
3aBUCUMOCTh KO3 PUIIMEHTA MOTIIOMIEHUS OT ATUHBI BOJIHBI JJIs ’KUJIKOCTEH, TBEPABIX Te,
ra30B U BEILECTB B IaPOOOPA3HOM COCTOSTHUH
®da3oBas U rpynIoBasi CKOpOCTH CBeTa. 3aKoH Panes.
Judpaxkuus Ha kpyriiom skpane. [Isatrao [lyaccona.
Konena HeroTona
XapaKkTepUCTUKU M3ITy4aTeIbHOM 1 MOTTIONATEIbHON CIIOCOOHOCTH HarpeThIX TeJl.
AOGCOIIIOTHO Y€PHOE TETIO.
3akonsl Kupxroga, Crepana-bonbumana, Buna.
Teopus [1maHka TEMIIOBOrO U3Ty4YEHUS.
3akoHbI BHEIIHETO GoTorddexTa.
VpaBuenue DitHmTeiHa 17151 hoTodaddekra.
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30. ®otonbl. JHeprus poToHOB. Macca 1 UMIyJIbC HOTOHA.
31. Dddext KomnrTona.

32. OnbITHOE 000CHOBAHUE KOPITYCKYJISIPHO-BOJIHOBOTO AyaJli3Ma MaTepHH.

33. Judpakius 3J1eKTPOHOB.

34. Jnuna BosiHbl Ae-bpois.

35. BonHOBBIE CBOMiCTBAa MUKPOUYACTHUI] M COOTHOLIEHHE HeonpenenéHHocTeil. BomHoBas

GbyHKIMA, €€ CTAaTUCTUYECKU CMBICIT.
36. VYpasuenue lllpenunrepa.

37. Wnmroctpaliyisi OCHOBHBIX MPUHIIUIIOB KBAHTOBON MEXaHUKH Ha IPUMEPE PEIICHUS
ypaBuenus Llpeaunarepa 11t CBOOOTHON YACTUIIBI B «TOTCHIIUATBLHOU SIMEY.

38. KBaHTOBBIE UHCIIa 3JIEKTPOHA B BOAOPOIONOJO0HOM aTOME U UX (PU3NUECKHI CMBICIL.
[TpaBuna orbopa.

39. CHexTpsl U3JIydeHHUsT BOAOPOI0MOA00HBIX aTOMOB.

40. [ToHsITHE O CTIEKTPaX U3ITyYEHUs MICTOYHBIX METAIIIIOB.

41. CnuH snektpona. [Tpuanun [Taymu.

Kputepnu u mkaJjia oueHUBaHUSs

OreHka

Kputepun onieHkH

OT1ianyHo

3640

CTyaeHT J10JIKeH:

— MPOJIEMOHCTPUPOBATH TTy0OKOE U IPOYHOE YCBOSHHE 3HAHUN MPOTPAMMHOTO
MaTepuana;

— MCUepIBIBAIOIIe, IOCIIeI0BATENbHO, TPAMOTHO U JIOTUYECKH CTPONHO U3TIOKHUTD
TEOPETHUUYECKUI MaTepuai;

— IpaBWIHHO (GOPMYITUPOBATH OMPEIEIICHUS;

— IPOIEMOHCTPUPOBATh YMEHHSI CAMOCTOSITENILHONW PabOTHI C TUTEPATYPOH;

— YMETbh ClIeaTh BBIBOJIBI IO M3JIaraéMOMYy MaTepHaly.

Xopowo
30-35

CTyaeHT 10JIKeH:

— IPOIEMOHCTPUPOBATH JJOCTATOYHO TIOJTHOE 3HAHKE MTPOrPaMMHOT0 MaTepraa;

— IPOJIEMOHCTPHUPOBATH 3HAHUE OCHOBHBIX TEOPETHUECKUX TTOHSITHIA,

JIOCTATOYHO MOCTIEeI0BATENFHO, TPAMOTHO U JIOTHYECKH CTPOMHO M3JIaraTh MaTepHal;
— IPOIEMOHCTPUPOBATh YMEHHE OPUEHTHUPOBATHCS B JIUTEPATYPE;

— YMeTh ClIeaTh JOCTAaTOYHO 0O0OOCHOBAHHBIE BHIBOJIBI 10 M3JIATa€MOMY MaTepHaly.

Y 10BIETBOPUTENBHO
25-29

CTyaeHT J0JIKeH:

— MPOJIEMOHCTPUPOBATh 00IIee 3HAHNE H3Y1aeMOT0 MaTepuaa;

— TI0Ka3aTh 00IIee BIIaICHNE TIOHATHITHBIM aIapaToM ITUCIUTLTAHBL,

— YMETh CTPOUTH OTBET B COOTBETCTBHH CO CTPYKTYPOH MU3JIaraeMoro BOIIpoca;
— 3HaTh OCHOBHYIO PEKOMEHIYEMYIO IPOrpaMMoi YIEOHYIO JIMTEpaTypy.

HeynosnersopuresbHo
24 v meHblIe

CTyneHT 1eMOHCTPHpYeT:

— HE3HaHHE 3HAYNTEIbHON YacTH MPOrpaMMHOTO MaTepHana;

— HE BJIaICHUC MOHATUHHBIM anmnapaToM JUCHUILINHBI,

— CyIIIECTBEHHBIE OMMOKY NPU M3JI0KEHUN Y4eOHOTO MaTepHuara,

— HEYMEHHUE CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYPOIl H3J1araeMoro BoIpoca;
— HEyMEHHeE JIeNIaTh BBIBOBI 10 U31aracéMoMy MaTepHaiy.
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6.2.4. Konnokeuym « OUSHYECKHE OCHOBbI MEXAHHUKH)»
MHHUCTEPCTBO OBPA3BOBAHHNSA U HAYKH POCCUMCKOM ®EJIEPAIIUN
OEJNEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbBHOE YUPEXJEHUE

BBICHIEI'O ITPOPECCHUOHAJIBHOI'O OBPA3OBAHUS
«HanunoHalbHBIN KCCIeA0BaTENbCKUM AepHbld yHUBEpcUTET « MU DI
OOHUHCKNH MHCTUTYT ATOMHOM HEPTreTHKHU —

¢wnain denepanbHOro rocyAapcTBEHHOI0 aBTOHOMHOT'O 00pa30BaTEeIbHOTO YUPEKACHHUS BBICLIETO
npodeccuoHansHOro 00pa3zoBanus « HanmoHanbHBIN MccIe0BaTENbCKUH AepHbI yHUBepcuTeT «MUDN»

Kadenpa OuCd

BOl'[pOCI)I JAJIA KOJUIOKBUYMa

o puctmiuinae  PU3UKA

(HauMeHOBaHUE IUCIUIIIIHBI)

Pazgen «®PU3NYECKHUE OCHOBbBI MEXAHUWUKMW» cemectp 2

1.

2.

w

10.

11.

12.

13.

14.
15.

16.

17.

[Tpenmer ¢pusuku. Mexanuka kak pazaen ¢pusuku. KunemMatuka u IMHaMUKa Kak pa3iesbl
MeXaHuKH. Mozenu peaiabHbIX Tel.

Kunemartuka MmatepuanbHoii Touku. CriocoObl 3a/1aHUs JBUKCHHUS: BEKTOPHBIH,
KOOPJAWHATHBIA U €CTECTBEHHBIM.

[Tpsimast u oOpaTHas 3aa4a KHHEMATHKU.

3aKOH JBUKEHMS, TPACKTOPHS, IEPEMEILEHNE, CKOPOCTh, YCKOPEHUE, MY Th.
TaHreHuanbHOE U HOPMAJIBHOE YCKOpEeHHEe. Brlunciaenue nyT npyu HepaBHOMEPHOM
JBHKCHUM TOYKU. HaxoKaeHne KNHEMaTU4eCKUX XapaKTepUCTHUK 10 3a/IaHHBIM 3aKOHaM
JBUKEHHSL.

BpamarensHoe nBuxkeHne. DJIEMEHTapHOE YIII0BOE NEpPEMEIICHHE. YTIIOBasi CKOPOCTb.
YTI0BO€ yCKOpPEHHE.

CBs13b JINHEWHBIX U YTJIOBBIX BEIMYHH.

[TpeoOpa3oBaHue CKOPOCTH U YCKOPEHUS MPH MEPEXOJie K JPyroi cucteMe oryera
(IBYOKYIIEHCS TOCTYTATENbHO, BpamareabHo (0e3 BeiBoa)). [lepeHocHoe, IEHTpOoOeKHOe
Y KOPHOJIUCOBO YCKOPEHHUE TOYKHU.

Jnnamuka matepuanbHOi TOUKH. [ToHsATHE Crutbl. DyHIAMEHTAIbHBIE B3aUMOJACHCTBUS.
JIBe ocHOBHBIE 3aaun TUHAMUKHU. 3akoHbI HhI0TOHA Kak (hyHAAMEHT KJIacCHUeCKOi
MEXaHUKH.

3akoH uHepuuu ['anunes. [lepoiii 3akoH HeroToHa. MHEpLMaibHbIE CUCTEMBI OTCYETA.
Bropoii 3akon HetoTona. Macca. OcHoBHOE ypaBHEeHHE nTuHaMHKU. [Ipsimast u oOpaTHas
3ajaua JuHaMuKU. HadanbHble ycnoBus.

[Tpumeps! cun. Cuna Tspkectu. 3akoH BeemupHoro Tsarorenus. Ynpyrue cuisl. Cuna
peaxuuu onopsl. Cuiibl TpeHus. 3akoH Kynona — AMoHTOHa.

Tpetuii 3akoH HeroToHa. KOHEUHOCTH CKOPOCTH pacipOCTPAHEHUSI B3aUMOICCTBUM.
OrpaHnl4eHHOCTh U TIpeAenbl 1ecTBUs HbIOTOHOBCKOM MEXaHUKHU

[TonsiTHE MEXaHUYECKON CUCTEMBI. BHYTpEHHNE U BHEIIHHUE CHUJIbI. 3aMKHYTas
(u3onmupoBaHHas) cucreMa. MiMmysbsc MarepuanbHoi Touku. Mmysbe cuctembl. UMmynbe
cuibl. Teopema 00 M3MEHEHUU UMITYJIbCa CUCTEMBL. 3aKOH COXPaHEHUSI UMITYJIbCa
MEXaHUYECKON CUCTEMBI.

LlenTp MHEpIMH cUCTEMBL. TeopeMa 0 IBUKEHUU LIEHTPA HHEPLIUH CUCTEMBI.

PaGora cunbl. Beruucnenue paboTsl (yrnpyras cuia, cujia rpaBUTallHOHHOTO
B3aUMOJICHCTBUS, OJTHOPOIHAS CHJIA TSHKECTH ). MOIIHOCTb.

[Tone cun. KoncepBaTuBHbBIE U HEKOHCEPBATUBHBIE CUIIBL. [loTeHIIManbHas YHEPTHUA.
Teopema 006 U3MEHEHUH MMOTEHIMATBLHOU SHEPruu. CBsA3b MOTEHIMAIBLHON SHEPTUU U CUJIBL.
Kunernueckast sneprust. CBs3b sHepruu ¢ padotoil. Teopema 00 H3MEHEHUN KUHETUYECKOM
SHEPIUH.

37



18.

19.

20.

21.

22.

23.

24.

25.

26.
27.

28.
29.

30.

31.

32.
33.
34.
35.
36.

37.
38.

39.

40.

[Tonnast Mexanudeckas sHeprus. Teopema 00 U3MEHEHNUH TTOTHON MEXaHUYECKOM SHEPTHH
CHCTEMBI. 3aKOH COXPaHEHUS MEXAHUYECKOWU SHEPTUH.

[ToHsiTHE MOMEHTA UMITYJICA 1 MOMEHTA CUJIbl. MI3MEeHeHre MOMEHTa UMITYJIbCa
MaTepuaibHOU Touku. Teopema 00 U3MEHEHHH MOMEHTA UMITYJIbCa MEXaHUYECKOM
cucTtembl. MiMImyabC MOMEHTa CUJIbl. 3aKOH COXPaHEHMsI MOMEHTA UMITYJIbCA.
KuneTtnueckast 1 oJiHast SHEPIUs B CUCTEME LIEHTpa Macc. BHYyTpeHHsIs SHeprusi.
CronkHOBeHME ABYX YacTull. MiMmybChl B cucteme 1eHTpa Macc. Kunetnueckas sHeprus B
cucreMe eHTpa macc. OTHOcHTeNbHAs cKOpocTh. [IpuBenennas macca.

AOCONIOTHO HEYNIPYTU yaap. AOCOMIOTHO ynpyruil yuap (IeHTpaJbHbBIN 1
HEeLEeHTpaIbHbIN). CBs3b CKOPOCTEHN YACTHUIIL ITOCIE Yapa cO CKOPOCThIO IIEHTpa Macc.
Junamuka TBepaoOro teaa. MOMEHT UMITYJIbCa OTHOCUTENBHO OcH. CyMMapHbI MOMEHT
BHEIIHUX CHJI OTHOCUTENIbHO TOUKU. COOCTBEHHBII MOMEHT UMITYJIbCa. Y paBHEHHE
MOMEHTOB B CUCTEME LIEHTPa Macc. Y CJIOBUsI pABHOBECHS TBEPAOIO TENA.

[TonssTne MOMeHTa HHEPIMU. MOMEHT UHEPLIMU OTHOCUTEIBHO TOUKH. PacyeT MOMEHT
WHEPLUU JJIS JIOCKOTO PACIIPEAEICHHUS MACChl.

Pacuer MomeHTa MHEPIIUM JUIsl CTEPIKHSL, LMJIMHJIPA, JUCKA U 11apa OTHOCUTENIBHO OCel,
MPOXOAIINX Yepe3 HEHTP Macc (BBITUCATh UTOTOBBIN PE3yNbTaT + pacyeT Ui mapa, B
kauecTBe npumepa). Teopema Ll telinepa

VYpaBHeHHe TUHAMUKY Bpalaroiierocs Teepaoro rena. Kunernueckas sneprusi. Padota.
Kunemaruka n AMHaMuKa MI0CKOro ABMXKEHMsI TBepaoro Teina. [lepexon ot miockoro
JBUKEHHUSI K YMCTO BpallaTeIbHOMY JABUKEHUIO0. MTHOBEHHAs! OCh BpalllCHMUS.
Kunernyeckas 3Heprust jaocKoro JBUKEHUS Teja.

CBobOonubie ocu. ['naBHbie ocu Tena. [ToHsTHE O TEH30pe UHEPLIUU.

I'mpockomnsl. [Ipeneccuonnoe nBuxkeHue Boauka. CBsi3b yII0BON CKOPOCTH MPELIECCUHU C
YTJI0BOW CKOPOCTBIO BpallleHus Boruka. [ upockonudeckuit 23pPexT 1 rupoCKONUIecKIe
CUJIBI.

Heunnepuuanbshblie cuctemsl oTcuera. OCHOBHOE YpaBHEHUE TUHAMUKUA B HEMHEPLUAIbHON
cucreme otcuera. Cuilbl HHEPLUU: TOCTYyNAaTeIbHas CUjla MHEPLUH, LIEHTPOOEKHAs cuila
uHepuuy, cwiia Kopuonuca. OTiinune cuit THEpLUUU OT CUJI B3aUMOJIEHCTBUS.

OcHoBHbIE TpeACcTaBlIeHUs JopensTuBucTckoi ¢pusuku. [Ipeodpasosanust ["anumnes. OnpbiT
MaiikenbcoHa.

[Toctynatel Teopun OTHOCUTENBHOCTH. OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH.

PaBeHCTBO MONEpEeYHBIX pa3MeEpPOB, 3aMEIJIEHUE BPEMEHHU U COKPAILEHHUE JUIMHBI.
[IpeoOpazoBanue JlopeHia 11t KOOpIMHAT U BPEMEHHU.

CrenctBus u3 npeodbpazosanuii Jlopenua.

WHBapraHTHOCTh UHTEpBaAIa. BpeMeHUNnog00HbI€ U IPOCTPAHCTBEHHONOA00HbIE
WHTEPBaJIbL.

[TpeoOpazoBanus JlopeHa 1ist CKOPOCTH.

[TpencraBneHne 0 4ETBIPEXMEPHOM ITPOCTpaHCTBE MUHKOBCKOro. MupoBas To4Ka.
Mupogas muHUs. ['eomeTprdeckas HHTEpHpeTanus npeodpazopanuii Jlopena.
DNEeMEHTHI PENATUBUCTCKON TMHAMUKU. PendaruBuctckuil ummyisc. OCHOBHOE ypaBHEHHE
PENATUBUCTCKON JUHAMUKH.

Kunerndeckas 3Heprust peITUBUCTKON YaCTULIBI. 3aKOH B3aUMOCBSI3U MacChl U SHEPTUH.
CB43b MEXIY UMITYJIbCOM U YHEPTUEN YaCTHUIIBI.
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Kpurepum olieHKH:

— YPOBEHb OCBOEHHUS 00YUaIOIUMCS MaTepraia, IpeIyCMOTPEHHOTO YYeOHOW ITPOrpaMMoii;

— yMeHHe 00y4aromerocs HCroJib30BaTh TEOPETUYECKIE 3HAHUS TIPU BBHITIOJTHEHUH 331aHUH U 3aj1ay;
— 000CHOBaHHOCTh, YETKOCTh, KPATKOCTh M3JI0’KEHUSI OTBETA.

Onucanue MKAJIbl OLEHNBAHUS

OTtMmeTKa «oTJHMYHO» (B Oayax ot 26 10 30) craBUTCS, €CIH:

— U3yYEHHBIM MaTepual U3J0XKeH MOIHO, ONpe/IeJIeHHs] TaHbl BEPHO;

— OTBET MOKA3bIBACT IOHUMAHUE MaTepHaa;

— o0yyJaronuiicss MokeT 000CHOBATh CBOM CYKJICHHS, IPUMEHHUTh 3HAHHSI HA MIPAKTHKE, TPUBECTH
HE0OXO0JUMbIE TPUMEPBI, HE TOJIBKO 10 Y4EOHUKY U KOHCIIEKTY, HO U CAMOCTOSITEIIbHO COCTABIICHHBIE.
OtmeTtka «xopomo» (B 6ainax ot 21 1o 25) craBUTCSl, €CIU:

— U3YyYEHHBIM MaTepuai U3J0XKeH TIOCTATOYHO MOJIHO;

— IIPU OTBETE JOMYCKAIOTCS OMIMOKH, 3AMHUHKH, KOTOpbIe 00yUYalOMIUNCs B COCTOSHUM UCIIPAaBUTh
CaMOCTOSITENILHO MPU HABOJISALINX BOIPOCAX;

— 00ydJaromuiicst 3aTpyAHIETCS C OTBETaMH Ha 1-2 MOMOIHUTEIBHBIX BOIPOCA.

OTMeTKa «y10BJIeTBOPUTEILHO» (B Oaiax ot 15 g0 20) craButes, eciu:

— MaTepual U3JI0KEH HEMOIHO, C HETOYHOCTSMH B ONPEACICHUH MOHATHI WK (HOpMyITUPOBKE
OIpEICIICHUN;

— MaTepuall U3JlaraeTcs Herocjae 10BaTeNbHO;

—00y4aromuicss He MOXKET JOCTaTOYHO IITyOOKO U I0Ka3aTelbHO 000CHOBATh CBOU CYKICHUS U
NPUBECTH CBOM ITPUMEPHI;

—Ha 50% IOMOTHUTENBHBIX BOIPOCOB JaHbl HEBEPHBIE OTBETHI.

OTtMmeTKa «Hey/A0BJIeTBOPUTEJIbHO» (B Oamiax ot 0 go 14) craBurcs, eciu:

— IIpU OTBETE 0OHAPY>KUBAETCS MOJHOE HE3HAHUE M HETIOHMMAaHKEe U3y4aeMoro MaTepuana;

— MaTepuall U3JlaraeTcs HeyBepeHHO, OECIOPsI0UHO;

— J1aHbI HEBEpHBIE OTBETHI OoJiee yeM Ha 50% TOTOTHUTENbHBIX BOIPOCOB.

6.2.5. Konmponwvnaa paboma « KOJIEBAHUA H BOJIHbI», «<MOJIEKY/IAPHAA ®U3UKA U
TEPMOJIHUHAMHUKA»

MUHUCTEPCTBO OBPA3OBAHUA U HAYKHU POCCUMCKOMN ®EJEPAIIUU
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OFPA30OBATEJIbBHOE YUPEX/IEHUE
BBICIHEI'O ITPOGECCHUOHAJIBHOI'O OBPA3OBAHU A
«HaunoHabHBIN UCCIEA0BATENBCKUN A1epHbIA YyHUBEpcUTET « MU DN »
OOHMHCKNI MHCTUTYT ATOMHOM HEPreTUKHU —
¢bunran penepasbHOTro ToCy1apCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUPEKICHHS BHICIIIETO
npodeccuoHaIbHOT0 00pa3zoBaHus « HanmoHaNbHBIN HcCIe0BaTeNbCKU siAepHbI yHuBepcuTeT « MUDN»

Kadenpa OuCd

KomiuiekT 3agaHuid 17151 KOHTPOJIbLHOM PadoThl
no aucuuiuie _OU3UKA

(HaMMeHOBaHUE JTUCITUTUINHBI)

Tema KOJIEBAHUSA U BOJIHBI, MOJIEKYJ/IAPHASA ®U3UKA U
TEPMO/INHAMMKA cemectp 2

1)Touka coBepimaeT kojaebanus 1Mo 3aKony X = A sin (ot+t), rme A=4 cm. OnpenenuTsb
HavanbHy1o0 ¢a3zy o, ecian x(0)=2 cm u V(0) < 0. [TocTpouTh BEKTOPHYIO TUarpaMmy Jist
MomeHTa t=0.
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2)OmnpenenuTh JaBICHHE p BOIASHOIO Imapa Maccoii M=1 kr, B3storo npu temmeparype 7=380
K u obveme V 2 1.

Bapuant 2

1)Touka coBepiaeT kojeOaHus 1Mo 3aKoHy X = A sin (ot+t), roe A=4 cm. OnpenenuTsb
HavyaIbHYIO a3y o, eCiu x(0) = 22 cmn V(0)< 0. ITocTpouTh BEKTOPHYIO TUATPAMMY TSI
momenTa t = 0.

2) neanbHblii ra3, coBepatommii nuki Kapro, 2/3 konnuecTa TewioTsl Q1, MOJYYEHHOTO OT
HarpeBareisi, oTaeT oxjaagurento. Temneparypa 72 oxnanurens paBHa 280 K. Onpenenuts
Temneparypy 1 HarpeBaresl.

BapuanT 3
1)Touka coBepimaeT KojaeOanus 1Mo 3akony X = A sin (ot+t), rae A =4 cm. OnpenenuTth

HavaneHy0 ¢azy o, eciau x(0)=2 cm u V(0)> 0. [Toctpouts BEKTOPHYIO JUarpammy JJis
momerTa t = 0.

2)B pesynbraTe M30XOpHOTO HarpeBaHMs BOAOPOAA Maccoi M= r naBieHwue p rasza
YBEJIMYMIIOCH B /1Ba pa3a. Onpenenuts n3MeHeHue AS SHTpONUH rasa.

Bapuanrt 4

1)Touka coBepiaer kojaebanus 1o 3akoHy X = A sin (ot+t), rne A=4 cm. OnpenenuThb
HavalbHYIO a3y o, eciu X(O)Z-Z‘fi 1 V(0) >0. ITocTpouTh BEKTOPHYIO TUarpaMmy JUist
momeHnTa t=0.

2) neanbHblii a3 coBepiaeT ki Kapro. Pabota A1 H30TepMHYECKOTO paclInpeHus ra3a
paBHa 5 [Dx. Onpenenuts padoty Az H30TepMUUecKOro cxarus, eciau repmudeckuit KIT n
nukiia pasex 0,2.

Bapuant 5
1)Onpenenuth MakCUMaIbHbBIC 3HAYECHHS CKOPOCTH Vmax B YCKOPEHHS max TOUYKH,

COBEpIIAIOIIEH rapMOHUYECKHIE KOJICOaHHs C aMILTUTYI0i A=3 CM M YIJIIOBOM 4acTOTOH ®=1t/2
-1
c-.

2)KaxoBblI y/IeNbHbIE TETNIOEMKOCTH Cy U Cp CMECH Ta30B, COZEPIKAIIEH KHCIOPO] MacCoit
mM1=10 r 1 azot maccoit m=20 r?

BapuanT 6
1)Touka coBepruaeT KonebaHus Mo 3aKoHy X = A C0S ot, Tie 4 =5 cM; © = 2 ¢ . OnpenenuTs

YCKOpEHHE |a| TOUKH B MOMEHT BPpEeMEHH, KOI'Jla ee CKOpocTh V = 8 cm/c.

2)I1pu N30XOpHOM HarpeBaHUM KHcIopoaa o0beMoM V=50 11 1aBjieHue raza U3MEHIIOCh Ha
Ap=0,5 MITa. Haiiti komudecTBO TeIIoTh Q, COOOIIEHHOE Ta3y.

Bapuant 7
1)Touka coBepiiaeT rapMOHHUYECKHE KoeOanus. Hanbosbiee CMEIIeHNE Xmax TOYKU paBHO 10

CM, HauOOJIbIIIast CKOPOCTh Vmax = 20 cM/c. HaliTi yrioByto 4acToTy » KojeGaHui u
MaKCHUMaJIbHOC YCKOPEHHUE @max TOUKU.

2)B munmmHape 1Mo 1 OPITHEM HAaXOAUTCS a30T Maccoit M=0,6 kr, 3aHumaromuii oobem Vi1=1,2
M ipu Temneparype 7=560 K. B pe3ynbTaTe m0/1B0/Ia TEIIOTH! Ia3 PACIIMPUIICS H 3aHST
06beM V2=4,2 M°, IprdeM TeMIiepaTypa ocTanack HemsMeHnHoil. Haiitn: 1) n3amenenne AU
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BHYTPEHHEH SHEPruy ra3a; 2) COBepIICHHYIO UM paboTy A; 3) KOIMUYECTBO TEIUIOTH Q,
COOOIICHHOE Ta3y.

Bapuant 8
1)MakcuMabHasi CKOPOCTh Vmax TOYKH, COBEPIIAIOIICH rApMOHUYECKUE KOJIcOaHus, paBHA

10cM/c, MakcUManbHOE yeKopeHue amax = 100 cm/c?. Haiftn yrioByio yacToTy @ KonebaHwuii,
ux nepuoa T u ammutyny A. Hanmucats ypaBHeHHe KoneOaHUH, TPUHSAB HAYaIbHYIO (azy
PaBHOM HYJIIO.

2)Ha ckonbko ymenbutest atmocdeproe napinenue p=100 klla npu mogbeme HabIOAATENS
HaJ OBEPXHOCTHIO 3eMin Ha BeicoTy h=100 M? CuntaTh, 4TO TemuepaTypa I BO3ayxa paBHA
290 K u He u3MeHseTCs ¢ BEICOTOM.

BapuanT 9
1)/IBa 0MHAKOBO HAIIPABICHHBIX TAPMOHHUYECKUX KOJI€OaHHs OJTHOTO IIEPHO/A C

ammuintyaamMu A1=10 cm u A2=6 cM CKJIa/IbIBAIOTCS B OJIHO KoJieOaHHEe ¢ aMIUIUTY 10l A=14 cMm.
Haiitu pa3nocts (a3 Aol ckitabIBaeMbIX KOJIeOaHUH.

2) neanbHblii 1a3 HAXOUTCS MPH HOPMAIBHBIX YCIOBHUSX B 3aKpBITOM cocyae. OnpeaeauTh
KOHLICHTPALUIO N MOJIEKYJI ra3a.

BapuanT 10

1)Onpenenuts aMILTUTYAy A U Ha4aJIbHYIO (pa3y o pe3yabTHPYIONIETro KojaeOaHwus,
BO3HHKAIOIIETO MPH CIOKCHUH JIBYX KOJICOaHUI OTMHAKOBBIX HAMPABICHUS U TIeproa: X1 = Ar
sin ot 1 x2 = Az sin o(t+1), tie Ai=A=1 cm; o=n ¢’*; t=0,5 c. HaiiTu ypasHenue
PE3yIBTUPYIOMIErO KOJIcOaHusI.

2)HaiiTu cpeiHIO KBaIPaTUYHYIO CPETHIO apru(PMETHYECKYIO 1 HanOoJiee BEPOSITHYIO Vg
CKOpPOCTH MOJIEKYJ BOI0pO/ia. Beruncienus BbIMONHUTG [Tt Temneparypbl T=20K

Bapuant 11
1)Touka y4acTByeT B IByX OJIMHAKOBO HAIPABIICHHBIX KOeOaHusX: X1 = A1 Sin ot u X2 = A2 COS

ot , rae 41=1 cm; Ax=2 cm; o= 1 ¢} Onpenenuts aMmmuTy Iy A pe3yabTHPYIOIIETO
KosiebaHus, ero 4acToTy V ¥ HadalbHyo (azy o. Haiitu ypaBHeHuUE 3TOro ABMKEHUSL.

2)CKOJIbKO MOJIEKYJI Ta3a COIEPKUTCS B OaioHe BMECTUMOCThIO V=30 11 mpu TeMIiepaType
7=300 K u naBnenuu p=5 MIla?

Bapwuant 12
1)Konebanust MaTepraIbHON TOYKH TPOUCXOSAT COTIIACHO ypaBHEHUIO X=A C0S wt, riae A=8

cM, ©=n/6 ¢’. B MoMeHT, Korjia Bo3Bpamaromas cuna F B mepBelii pa3s jocTuria 3HadeHus —5
MH, norennmanshas sHeprus U Touku crana paBHoi 100 mx/[x. HaliTu 3TOT MOMEHT BpeMeHU
t u cooTBeTCTBYIOILYIO eMy (azy ot.

2)KaxoBa BeposiTHOCTE W TOT0, 4TO JTaHHAs MOJIEKYJIa HCaIbHOTO T'a3a HIMEET CKOPOCTb,
OTJIMYHYIO OT Vi He Oonee yeM Ha 1 %?

BapwuanT 13
1)Haiitu Bo3Bpariatoiryto cuty F B MoMeHT t=1 ¢ 1 nonHy0 3Hepruto £ MaTepHalbHOU TOYKH,

COBEPIIAOIIEH KoJIeOaHus 1Mo 3aK0oHY Xx=A4 C0S ot, rie 4 = 20 cM; o=27/3 ¢ . Macca m
MaTepuaabHOU TOUkH paBHa 10 r.
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2)PaccMarpuBasi MOJICKYJIbI )KHIKOCTH KaK HMIAPUKH, COMPUKACAIOIIUECS IPYT C IPYToOM,
OIIEHUTH MOPSIOK pazMepa JuaMeTpa MoJIeKyIibl cepoyriepoaa CSy. [Tpu Tex ke
MIPEATIONIOKEHUAX OLEHUTD MOPSAOK pasMepa JuaMerpa aToMoB pTyTy. [lmoTHOCTH sKuaKocTen
CUUTATh U3BECTHBIMH.

Bapuant 14
1)3a Bpems t=8 MUH aMIUIMTY1a 3aTyXalOIKX KOJIeOaHU MasTHUKA YMEHBIINIACH B TPH pasa.

Onpenenuth k03P PUIIMEHT 3aTyxaHus 3.

2)B mumaaap pmHoM |=1,6 M, 3amoHEHHBIN BO3AyXOM P HOPMaJIbHOM aTMOC(HEPHOM
JIaBIEHUH o, HAYATH MeJJIEHHO BABUIaTh MOPIIEHb MIoMmaab0 S=200 cm?. OnpesenuTs CUIy
F, koTopast Oynet AeliCTBOBaTh Ha MOPIICHb, €CIIA €r0 OCTAHOBUTHL Ha paccTosHuM 11=10 cM oT
JTHA LAJIUH/PA.

Bapuant 15
1)AmiuinTyna KonebaHuil MasiTHUKA JiuHON =1 M 3a Bpems t=10 MUH yMeHbIIHIACH B JIBa

paza. OnpenenuTs JorapuGMUISCKU TEKPEMEHT KOJICOAHHH A.

2)OmnpeaenuTsb MIOTHOCTh P HACHIIIIEHHOTO BOASHOIO apa B Bo3ayxe mnpu temmeparype 7=300
K. JlaBrieHue p HAaCBIIIEHHOTO BOASIHOTO Tapa Ipu 3Toi TeMmeparype paBHo 3,55 kIla.

BapuanT 16
1)Onpenenuts nepuos 7' 3aTyXaroux KojaebaHuii, eciu nepuoj 7o COOCTBEHHBIX KOJICOaHM

CUCTEMBI paBeH 1 ¢ u torapudmMudeckuii q1ekpeMeHT koiaedbanuii A =0,628.

2)B 1ByX OJIMHAKOBBIX IO BMECTUMOCTH COCYAaX HAXOIATCS pa3HbIC ra3bl: B IEPBOM —
BOJIOPO/JI, BO BTOPOM — KHCIIopo/1. HaiiTu oTHOIIEH e N1/N2 KOHIIGHTPAIIKi ra30B, €CJIM MacChl
ra3oB OJIMHAKOBBI.

BapwuanT 17
1) AMIuTyaa 3aTyxaroImux KojgeOaHuid MasiTHAKA 3a BpeMs t1=5 MUH yMCHBIIWIIACH B J1Ba

pa3za. 3a kakoe Bpems Iz, cuuTas OT Ha4aJlbHOTO MOMEHTA, AMITJTUTY/Ia YMEHBIIUTCS B BOCEMb
paz?

2)B GamtoHe BMECTHMOCTBIO V=2 J1 HAXOUTCs KUCIOpo Maccoit m=1,17r. Konmenrparus n
MoneKy B cocyie paBHa 1,1¥10%° M3, Onpeienuts mo 3THM JaHHBIM MOCTOSHHYIO ABOTaapo
Na.

BapuanT 18
1)HaiiTi OTHOIICHUE JIJTMH JBYX MaTeMAaTUYCCKUX MASTHUKOB, €CJIM OTHOIIICHHUE TIEPUOJIOB UX

KoJiebaHuit paBHo 1,5.

2)B3BelIeHHbIE B BO3LyXE MEIbYANIINE NBUIMHKN IBUKYTCS TaK, KaK €CJIU Obl OHU ObLIN
OYeHb KPYIMHBIMH MONeKyIaMu. OTIPeIeTiTh CPEHIO KBaAPAaTHUHYI0 CKOPOCTh TTBUTHHKH
maccoit m=1079 r, ecm Temneparypa T Bo3myxa pasra 300 K.

BapwuanT 19
1)MarepuanbHas Touka Maccoii M=50 r coBepiaeT KojeOaHus, ypaBHEHUE KOTOPBIX HMEET

Bua x=A c0s ot, rme A = 10 cm, ®=5 c’t. Haiitn cuny F, 1eicTByOIyI0 HAa TOYKY B MOMEHT,
koraa dasa ot =m/3.
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2)OuHaKoBble yacTUIbl Maccoit M=10"2 r kaaas pacrpe/eaeHsl B 0HOPOIHOM
IPaBUTALIMOHHOM I10JIe HanpsuKeHHOCThIo G=0,2 MmxH/kr. Onpenenuts oTHOIIEHHE N1/N
KOHLEHTPALU{ 4aCTULl, HAXOAALIUXCS HAa SKBUIIOTEHIIMAJIBHBIX YPOBHSIX, OTCTOSIIIUX IPYT OT
npyra Ha Az= 10 m. Temnieparypa 7 BO BceX CI0AX CUUTAETCS OJuHaKoBoM u paBHoi 290 K.

BapuanT 20
1)MarepuanbHas ToYKa Maccoii M=50 r coBepmiacT KojeOaHus, ypaBHEHUE KOTOPBIX HMEET

Buz x=A COS ot, e 4 = 10 cM, =5 ¢*. Haiitu cuny F, 1eficTBYIOIIyI0 Ha TOUKY B TIOJNOKEHUN
HaMOOJIBIIIETO CMEIICHHSI TOUKH.

2)Ha kakoii BeicoTe h Hag moBepXHOCTHIO 3eMin aTMocepHOe JaBJICHUE BABOE MEHbIIIE, YeM
Ha ee noBepxHoctu? CuutaTh, yTo Temueparypa 7 Bozayxa pasHa 290 K u He usmeHnsercs ¢
BBICOTOM.

Bapuant 21
1)]IBa rapMOHHYECKUX KOJIeOaHHsI, HAPABICHHBIX 10 OJHOM IPSIMOM U MMEFOLIHX

OJIMHAKOBBIC AMIUIUTYIbI U TIEPUO/IBI, CKJIAIBIBAIOTCS B OJIHO KOJICOAHUE TOU e aMIUTUTY/IbI.
Haiitu pasnocts a3 Ao ckiiapiBaeMbIX KojaeOaHUH.

2)IIpu aguabaTHOM C)KaTUH raza ero o0beM ymeHbLmiIcs B N=10 pas, a qaBieHue
yBennuuiiock B k=21,4 pasa. Onpenenuth otHomenne Cp/Cv TerioeMkocTeii ra3os.

BapuanT 22
1)Touka coBepiiaeT rapMOHHUYECKHE KoteOanus. HanboJbinee CMEIIEHNE Xmax TOYKH paBHO 10

CM, HauOoJIbIIas CKOPOCTh Vmax = 20 cM/c. HaiiTi yrioByto 4acToTy ® KojeGaHui u
MaKCHUMaJIbHOC YCKOPCHHUE @max TOUYKHU.

2)A30T HarpeBajcs P MOCTOSHHOM JIaBJICHHUHU, TPUYEM My ObLIO COOOIICHO KOJIUYECTBO
tertotsl Q=21 k/[x. Onpenenuts paboTy 4, KOTOPYIO COBEPIINI IIPH 3TOM Ta3, U U3MEHEHHE
AU ero BHyTpeHHEHN YHEPTHUH.

BapwuanT 23
1)Touka paBHOMEPHO JBHKETCS 0 OKPY)KHOCTH MPOTHUB YAaCOBOU CTPEJIKH C mepuoaoM T=6 c.

JHuametp d okpykHOCTH paBeH 20 cM. Hamucars ypaBHeHHE ABMIKEHHSI TPOSKIIUN TOUKH Ha
OCb X, IPOXOASILYIO YePE3 UEHTP OKPYKHOCTH, €CJIM B MOMEHT BPEMEHU, IIPUHATHIN 3a
HavyaJlbHBIN, IPOEKILMS HA OCh X paBHA HyJt0. HaliTh cMemeHune x, CKOpOCTh Vmax U YCKOPEHHUE
Amax IPOEKIIMY TOUKH B MOMEHT t=1 c.

2)IIpu ©30TepMUUECKOM PACIIMPEHHH BOAOPOIa Maccoii M=1 r, UMEBIIIEr0 TEMIEePaTypy
T=280 K, o0bem raza ysenuuusics B TpH paza. Onpenenuts paboTy 4 paciiipeHus ra3a u
MOJyYEHHOE ra30M KOJIMYECTBO TEIIOTHI Q.

Bapuanr 24
1)KonebarenpHast cuicTeMa COBEpIIaeT 3aTyxarouye konedanus ¢ yacroroi v=1000 I,

OnpenenuTth 4acTOTy Vo COOCTBEHHBIX KOJIEOaHUM, €CITM PE30HAHCHAS YaCTOTa Vpe;=998 I'II.

2)Vraekucisiii ra3 CO2 maccoit m=400 r 6611 HarpeT Ha AT=50 K nipu OCTOSHHOM JaBIICHHH.
Onpenenuts n3mMeHenne AU BHyTpeHHeH SHepruu raza, KOJIM4ecTBO TeIIoTH Q, momydyeHHoe
ra3oM, U COBEPIICHHYIO UM paboTy A.
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OrneHka

Kputepuu onenku

OTanaHO
27-30

CTyneHT 10JIKeH:

— MIPOIEMOHCTPUPOBATH TITyOOKOE 1 IIPOYHOE YCBOCHUE 3HAHMH MTPOTPaMMHOT0 MaTepHaa;
— MCYEpNBIBAIOILIE, TOCIEIOBATENIFHO, TPAMOTHO U JIOTHYECKH CTPOWHO U3IOKUThH
TEOPETUUECKUI MaTepHual;

— MPaBWIILHO (hOPMYITHPOBATH OTIPECTICHUS;

— IPOJEMOHCTPUPOBATH YMEHUS CaMOCTOATENILHON pabOTHI C IUTEPaTypOii;

— YMETb C/ICJIATh BHIBOJIBI IO M3JIara€MOMY MaTepHay.

Xopo1o
23-26

CTyneHT 10JIKeH:

— MIPOIEMOHCTPUPOBATH JOCTATOYHO ITOJTHOE 3HAHUE MIPOTPAMMHOTO MaTEepHAIa;

— IPOJEMOHCTPHUPOBATH 3HAHNE OCHOBHBIX TEOPETHUCCKHUX MTOHATHIA;

JOCTaTOYHO MOCIEA0BATENIHHO, IPAMOTHO M JJOTMYECKU CTPOHHO M3JIaraTh MaTepHal;
— MIPOIEMOHCTPUPOBATh YMEHHE OPUEHTHPOBATHCS B JINTEPATYPE;

— YMETb CAAEaTh 1OCTaTOYHO 00OCHOBAHHBIC BHIBOJIBI 110 M3JIaraeMOMY MaTepHay.

Y 10BIETBOPUTEIBHO
20-22

CTyaeHT 10/LKeH:

— IPOIEMOHCTPUPOBATH 00IIee 3HAHNE U3yJIaeMOTO MaTepHaa;

— TI0Ka3aTh 00IIee BIIaJeHNEe TOHATHIHBIM alapaToM IACIUTUINHEL,

— YMETh CTPOUTH OTBET B COOTBETCTBHH CO CTPYKTYPOH H3JIaraeMoro BOIIPOCa;
— 3HaTh OCHOBHYIO PEKOMEHIYEMYIO MPOrpaMMoid y4eOHYIO JIUTEpaTypy.

HeynosierBopuTesbHO
19 u meHbIIE

CTyaeHT 1eMOHCTPUPYeT:

— HE3HAaHUE 3HAYUTENIbHON YacTH IPOrpaMMHOI0 MaTepHaa;

— HE BJIaJICHUC HOHSTHWHBIM afrapaToM JUCHUILIINHBI;

— CYIIECTBEHHBIE OIIMOKH MIPU U3JI0KEHUH y4eOHOI0 MaTepuaa;

— HEyMEHHUE CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYPOIl M3IaraeMoro BOIpoca,
— HCYMCHHEC ACJIATh BBIBOALI 110 U3JIaraCMOMY MaTCpualy.
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6.2.6. Konnokeuym « JJIEKTPUYECTBO»

MUHUCTEPCTBO OBPA3OBAHUA U HAYKHU POCCUMCKOMN ®EJEPAIIUH
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEX/IEHME

BBICHIEI'O ITPO®ECCHUOHAJIBHOI'O OBPA3OBAHUA
«HanunoHalbHBIN KCCIeA0BaTENbCKUM AepHblid yHUBEpcUTET « MU D)
OOHUHCKNH MHCTUTYT ATOMHOM HEPTreTUKHU —

(unman geneparsHOTO TOCYIAPCTBEHHOTO aBTOHOMHOTO 00pPa30BaTEIFHOTO YUPEKACHHS BBICIIIETO

npodeccuoHanbHOro 00pa3zoBanus «HannoHanbHBIN McCIe0BaTENbCKUH AepHbIA yHUBepcuTeT «MUDN»

W

8.

9.

Kadenpa OuCd
BOl'IpOCI)I JAJIA KOJUIOKBUYMa

no gucuuruie _OU3UKA
(HauMeHOBaHUE IHUCIUILIIHBI)

Paznen «JIEKTPUYECTBO» cemectp 3
[Tone HenoaABMKHBIX 3apsAa0B. 3akoH Kyiona. HanpskeHHOCTB 3JIEKTPUYECKOTO
TIOJISL.
DHEPrust JIEKTPUIECKOTO MOJA. [IITOTHOCTE YJHEPTUM HIIEKTPUUECKOTO TTOJIS.
[ToTeHnman. DHEPrust B3aMMOAECHCTBHS CUCTEMBI 3apPsI/IOB.
DnektpoeMkocTh. KonaeHncarop. EMKOCTh MIIOCKOTO KOHIEHCaTOpa. EMKOCTB
c(heprUUEeCcKOro U IMWINHIPUIECKOTO KOHAEHCATOPOB.
MoMeHT cuil, AEUCTBYIONIUX Ha IUMOJIb. DHEPTHS AUIOJISI BO BHEITHEM
AIIEKTPUYECKOM IIOJIE.
OnexkTpoeMKoCTsh. [lapaienbHoe 1 mociie10BaTENbHOE COEAMHEHNE
KOHJICHCATOPOB.
[Tomsapuzauus quanekTpuka. Jusnekrpudeckas MpOHULIAEMOCThb. BekTop
AIEKTPUYECKOTO CMEILEHUS
IIpoOBOAHMKY BO BHEILIHEM JJIEKTPUYECKOM I10JI€. Y CIIOBUSA PAaBHOBECHS 3apsiiOB B
npoBojHuke. [lone BOIM3M MOBEPXHOCTH U BHYTPH MPOBOJIHHKA.
DHEPrusi CUCTEMBI 3apAJI0B. DHEPTHS 3aPSKEHHOTO IIPOBOIHHKA.

10.3axon Oma. 3akon OMa B muddepeHnnansHoi hopme.

11.TTone 3aps>KEHHBIX OAHOM U JBYX MJIOCKOCTEM.

12.9nexTpuyeckuit aunonb. [lomne aumosns.

13.1Tone 3apssKeHHBIX OJHOM U JIBYX TIJIOCKOCTEH.

14.PaboTa cuit a5eKTpocTaTuieckoro moiis. Llupkymsius BekTopa Hanps>KeHHOCTH

QJICKTPHUICCKOI'O I10JIA.

15.YcnoBus Ha rpaHULE IBYX AUDJIEKTPUKOB.
16.TToToK BEeKTOpa HAMPSHKEHHOCTH JIeKTpruyeckoro mossi. Teopema ["aycca.
17. Iusnextpuku B 3nekTpuueckom noie. [Tonsipuzyemocts moiiekyn. Bekrop

MMOJIPpU3alln.

18.11omne 3apsKEHHBIX MUIMHAPUIECKUX U C(HEPUUECKUX TTOBEPXHOCTEH.
19./luBepreHuust BEKTOpa 3AEKTPUUECKOTO CMEIICHHUS.

20.IuBepreHiys BEKTOpa HAMPSHKEHHOCTH AJIEKTPUYECKOTO MOJIS.
21.CBs13b MeX /1y BEKTOPOM MOJISPU3ALMH U IOBEPXHOCTHOM MJIOTHOCTHIO

CBA3AaHHBIX 3apsA10B.

22.Tepema ["aycca a1 BEKTOpa HAMPSKEHHOCTH SJIEKTPUUYECKOTO TOJIA.
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Kpurepyuu onieHKH:
— YPOBEHb OCBOEHHUS 00YUaIOIMUMCS MaTepraia, IpeIyCMOTPEHHOTO YYeOHOW ITPOrpaMMoii;

— YMCHHUC 06yqa10merocs1 HCIIOJIb30BATh TCOPCTUYCCKUC 3HAHUA ITPHU BBIIIOJIHCHHUN 3aI[aHI/II>'I u 3a1a4

— O6OCHOBaHHOCTB, YETKOCTb, KPAaTKOCTh U3JIOKCHUS OTBCTA.

Onucanue MKAJbl OLEHHBAHUS

OTtMmeTKka «oTJMYHO» (B Oayax ot 26 10 30) craBUTCS, €CIH:

— M3YYCHHBI MaTepHall H3JI0KEH TTOJTHO, ONPEICIICHUS IaHbl BEPHO;
— OTBET MOKA3bIBACT IOHUMAHUE MaTepHaa;

— 06yanOHlHﬁCH MOJKET 000CHOBATL CBOU CYXKICHUS, IPUMCHUTD 3HAHUS HA ITPAKTUKE, IIPUBECTU

HE00XO0IMMBbIE IPUMEPHI, HE TOIBKO M0 YYEOHUKY M KOHCIIEKTY, HO U CAMOCTOSITEIbHO COCTABJICHHBIE.

OtMeTKa «xopomoy» (B 6ayuiax ot 21 10 25) cTraBUTCS, €CIIU:

— M3YYCHHBIH MaTepHall U3JI0KEH JI0CTaTOYHO TOJIHO;

— U OTBETE JOIMYCKAIOTCS OMNOKH, 3aMUHKH, KOTOPbIE 00YUYaIOLIUICS B COCTOSIHUH UCIIPaBUTh
CaMOCTOSITENILHO MTPH HABOSIIUX BOIPOCAX;

— o0yuaroluiics 3aTpyAHsIeTCa ¢ OTBeTaMH Ha 1-2 TOMOIHUTENBHBIX BOMPOCA.

OTMeTKa «y10BJIeTBOPUTEIBHO» (B Oayax ot 15 1o 20) craBures, eciu:

— MaTepual U3JI0KEeH HEMOJIHO, C HETOYHOCTSIMU B OIPE/ICTICHUH MOHATHI UITH (GOPMYITUPOBKE
ONpEeACIICHUN;

— MaTepual U3JiaraeTcs Hemocaea0BaTeNbHO;

—00yYaroImuiCs He MOXET JOCTATOYHO IIyOOKO U I0Ka3aTeIbHO 000CHOBATh CBOM CYXKICHUS U
MIPUBECTHU CBOU MPUMEPHI;

—Ha 50% ONOJHUTENBHBIX BOIIPOCOB JJaHbl HEBEPHBIE OTBETHI.

OTtMeTKa «Hey/A0BJIeTBOPUTEIbHO» (B Oamnax ot 0 1o 14) craBurcs, eciu:

— IIpU OTBETE 0OHAPY>KMUBAETCS MOJHOE HE3HAHUE M HETIOHMMAaHKEe U3y4aeMoro MaTepuana;

— MaTepua u3JlaraeTcs HeyBepeHHO, OECIIOPSI0YHO;

— JlaHbl HEBepHBIE OTBETHI Oosiee ueM Ha 50% JTOMOIHUTENBHBIX BOIIPOCOB.
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6.2.7. Koumponvnasn paboma «MAI'HETH3M»
MUHHUCTEPCTBO OBPABOBAHUSA U HAYKU POCCUVMCKOW ®EJEPAIINU
OENEPAJIBHOE TOCYJAAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXJIEHUE
BBICIIEI'O ITPO®ECCHUOHAJIBHOI'O OFPA3OBAHMA
«HaunoHaIbHBIN UCCIEA0BATENBCKUN AnepHbId yHUBEPCUTET «MU D)
OOHMHCKMH UHCTUTYT ATOMHOM YHEPreTUKH —
¢uman genepanbHOro rocyAapCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUPEXKACHUSI BBICLIETO
npoeccuoHanbHOTO 00pa3oBanus «HarmoHanpHEIN HccaenoBaTeNbCKUi sSaepHbli yHuBepcuteT « MUDI»

Kadenpa OuCo

KomiuiekT 3agaHuid 1Jis1 KOHTPOJILHOU PadoThl
no aucuuiinae _ PU3NKA

(HaI/IMeHOBaHI/Ie I[I/ICI_II/IHJ'H/IHI)I)

Tema MATHETU3M cemectp 3

Bapuanr 1
[TpoBonounbIit BUTOK pamumycoM R = 50 cMm pacmonokeH B IUIOCKOCTH MarHUTHOTO MepuauaHa. B

[IEHTPE BHUTKA YCTAHOBJIEHA HEOOJbINAs MarHUTHAas CTpPEJKa, CIIOCOOHAs BpamaTrbCcs BOKPYT
BEPTUKAJIBHOM ocu. Ha Kakol yroiyl OTKJIOHUTCS CTPEJIKA, €CIH 110 BUTKY IIyCTUTh TOK cuiioi [ =20 A?
['opU30HTaIbHYIO COCTABIISIIOILYI0 MHIYKIMM 3€MHOTO MAarHUTHOTO IOJIsI NMPUHATH paBHOH B = 20
MK T

Bapuanr 2
MarauTHas cTpelika IMOMEIIeHa B IEHTPE KPYTroBOTO BUTKA PACIIONIONKEHHOTO B INIOCKOCTH

MarHuTHOro Mepuauana. Ecnu no BuTky npomyctuth ToK I1 = 10 A, TO cTpenka OTKJIOHUTCS Ha yroi
a =60° OT IUIOCKOCTM MarHUTHOro MepuauaHa. Kakoil TOK MPOMYCTHJIM HO BHUTKY, €CIH YTOJ
OTKJIOHEHUS CTPENIKU YMEHbIIWICS B JBa pa3a?

Bapuanr 3
ITo TpeM OecKOHEUHO JUIMHHBIM NapajuIeIbHBIM IPOBOAHUKAM TeKYT TOKH [1 = I2 = u I3 =2I. Toku

|1 ul TEKYT B OJHOM HAITpaBJICHHUHU, 4 TOK Is-B IMPOTHBOIIOJIOKHOM (pI/IC3 1)
A B C
I I, L
Puc.3.1

Ha puc.3.1 u3o6paxeHo cedeHne Tpex NpOBOJHUKOB C TOKOM IUIOCKOCTBIO uepTexa. PaccrosiHue
AB = 6 cm, BC = 8 cm. Haiitu Touky Ha npsmoii AC, B KOTOpOH MHAYKLIHS MAarHUTHOIO IOJIA,
BBI3BaHHOTO ToKamu I1, I, 13 paBHa HyIIO.

Bapwuanrt 4
JIBa mpsMONIMHEHHBIX OECKOHEYHO JUTHHHBIX TPOBOJIHUKA PACTIONOKEHBI EPIIEHANKYIISIPHO APYT

K Jpyry M HaxXoAsTCs BO B3aMMHO NEPIEHIUKYJIAPHBIX IMIOCKOCTAX (puc. 3.2). Halitu uHIykKImio
MAarHuTHOTO MoJId B Toukax M1 u Mo, eciu I1 =5 A, I =4 A. Paccrosuus
AM1 = AM>=2 cMm, AB =4 cm.

47



Ml A M2 B
! Puc.3.2
Bapuant 5

[To gMHHOMY BEpTHUKAIILHOMY MTPOBOY cBepXy BHM3 uaeT Tok [ = 10 A.. Ha kakoMm paccTosiHuu
I OT HEr0 MHIYKLMS MarHUTHOT'O TIOJIsL, ITOJYYaroIIascs OT CJI0KEHUS] MArHUTHOTO OISt 3eMJIU U 110JIs
TOKa, HallpaBjeHa BEpTUKaIbHO BBepX? ['opu3oHTanbHas coctasistomniast noist 3emiu Brop.= 20MxTi.

BapuanT 6
HaiiTi HHIYKIMIO MATHUTHOTO TIOJIS B [IEHTPE KOJjIblia paauyca r = 25 cM. [Togostiue mpoBoa,

pacroIoKeHHbIE PaTUAIbHO, IEJAT KOJbIo Ha ABe ayru (cM. puc. 3.3). Yron a =90°, I=5A

Bapuanr 7
HaiiTi nHAYKIMIO MAarHUTHOTO 1OJIS B B IIEHTpe MIOCKOT0 3aMKHYTOT0 KOHTYpa, U300paKeHHOTO

Ha puc. 3.4, no kotopomy TeueT Tok cuibl [ =2 A. KoHTyp cocTout u3 nByx ayr paauyca R =10 cm u
JBYX IPAMBIX YIJIOB.

Puc.3.4

Bapuanr 8
beckoHEeYHO JIMHHBIA IPSIMOM NMPOBOAHUK COTHYT MOJ MPSAMBIM yriioM. [1o mpoBoaHuKy Teuer

Ttok I =8 A. KakoBa MarauTHas MHAYKIUs B Touke A (puc. 3.5) , eciur = 10 cm?
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Bapuanr 9
[To 6eckoHEUHO JIMHHOMY MPSIMOMY IPOBOJHHMKY, M30THYTOMY TakK Kak IOKa3aHO Ha puc. 3.6,
tedeT Tok I = 50 A. Onpenennts MarHuTHY10 HHAYKLKIO B B Touke C, eciu r = 20 cm.

Puc.3.6

Bapuant 10
[To TOHKOMY TIPOBOJIOYHOMY KOJBI[y T€4eT TOK. He M3MEHss CHIIBI TOKa B MPOBOJHHUKE, €My

npunaiu Gopmy kBajapara. Bo ckonbko pa3 u3MeHWI1ach MarHuTHas MHAYKIHS B LIGHTPE KOHTYpa?

Bapuanr 11
[To Tpem mapamienbHbIM, IPSIMBIM IPOBOAAM, HAXOASAIIMMCS Ha OJIMHAKOBOM PACCTOSTHUU
d = 20 cm gpyr ot apyra, TeKyT oJuHaKoBble Toku Mo 80 A. B AByX mpoBoaax HampaBiIeHUS
TOKAa COBIAAI0T. BEIUUCINTH CHITY, IEUCTBYIONIYIO HA €IMHUILY JUTMHBI KaXKI0TO TIPOBO/IA.

BapuanT 12
KBanparHas mpoBoJIOYHAss paMKa CO CTOPOHOM a = 5 CM PAacIoIOKEeHa B OJHOM IUIOCKOCTH C

JUTMHHBIM MPSMBIM IIPOBOJIOM TakK, YTO JIBE €€ CTOPOHBI MmapasuienbHbl mpoBoay (Puc.3.7). 1o mpoBoxy
tedeT Tok I1 = 10 A, no pamke — |2 = 5 A. Onpenenuts cuiny F , nelicTByrolyto Ha paMKy, €ciiu
OnmsKaiiinas K IpoBOJLy CTOPOHA paMKH HaxouTcs Ha pacctosauun D =10cm.

A a
Iy
I A
b
Puc.3.7
BapuanT 13

B onHopoanoM marHuTHOM nosie B = 20 Tn neprneHauKyISpHO JIMHUASM UHIAYKIUU pa3MelIeHbI
JIB€ TOHKHE BEPTHKAJIbHBIE MPOBOJAIINE LIMHBI, CONPOTUBIEHHUEM KOTOPBIX MOXHO MpeHeOpedb, Ha
paccrosaun d = 50cm gapyr ot apyra. [lo mmHaM MOXeT CKOJb3UTh, HAXOAACh BCE BPEMs B
rOPU30HTAILHOM TONOKEHNH, MEIHBIH cTepKeHb cedeHneM S = 2 cM? u jmmHok / = 80 cm. Haiitu
HaNpsDKEHUE, KOTOPOe HYKHO MPHIIOKUTh K ITMHAM, YTOOBI CTEPKEHb ITOKOUIICS.

Bapuanr 14

IIpoBOHMK B BHJE TOHKOrO MOJYKOJIbIIA paanycoM R = 25 cM HaxoauTcs B OJHOPOIHOM
MarHuTHOM none ¢ uaaykuaueid B = 50 mTn. Ilo npoBoaHuky Teder Tok [ = 8 A.
Haiitn cuy F, nelicTByromyro Ha NPOBOAHMK, €CIM INIOCKOCThH ITOJYKOJIbLA \
NEPHEHAUKYIISIPHA JIMHUAM HMHAYKLIWH, a MOABOJAIIME NPOBOAA HAXOLATCSA BHE | ¢ i

I
T10JI4. a

Bapuanr 15
[IpsimoyrosbpHas pamKa co CTopoHamu a = 8 ¢cM 1 b = 18 cm, o KoTopoii Teuer
ToK I = 10 A, pacroio’keHa B OJTHOM TUTOCKOCTH ¢ OECKOHEUHBIM
MPSIMOJIMHEHHBIM MPOBOIOM € TOKOM | = 40 A Tak, 94TO KOPOTKHE CTOPOHBI PAaMKH TTapajuIeIbHbBI
npoBoay. Beraucaute cuity, AEHCTBYIOIIYIO HA CTOPOHY b, ecin Onmkaiiras K mpoBOy CTOPOHA
PaMKH HaXOJUTCA Ha paccTosiHUU ¢ = 10 cM.
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Bapuanrt 16
B ogHOpOIHOM MarHUTHOM MOJ€, UHAYKIUS KoToporo pasHa 0,5 Ti, nBukeTcss paBHOMEPHO

NPOBOAHUK JJIMHOU 15 cM. [1o mpoBogHuKy TeueT Tok 3 A. CKOpOCTh IBU>KEHUS MPOBOJIHUKA PaBHA
20 m/c ¥ epneHAUKYIsIpHA K HAIIPABJIICHUIO MAarHUTHOTO ToJisi. Haiitu paboty nepeMenieHust
MpOBOJHKKA 32 20 C ABUIKEHHUS.

Bapuanr 17
[To KoJbITy, CACTIAHHOMY M3 TOHKOIO THOKOI0 ITPOBOJAHKMKA paarnycoM R =20 cM, Teder TOK

=50 A. IleprieHAUKYJIIPHO IJIOCKOCTH KOJIbILIa BO30Y>K/IEHO MAarHUTHOE 110J1€, MUHAYKILIHS KOTOPOIo
B =2 Tn. CobcTBeHHOE MarHUTHOE T10JIe KOJIbIIA M BHEIIIHEE IMoJjie coBnaaaroT. Onpenenuts padboTty
BHEIIHUX CWJ, KOTOpBIE, EHCTBYS Ha MPOBOIHMK, NEPOPMHPOBAIHN €ro U MpHIAIU eMy (opmy
kBazgparta. Cuiia TOKa MpH 3TOM MOAJEpKUBaJlaCh HeM3MEHHOW. PaboToil MpOTUB ympyrux Cui
npeHeOpeub.

BapuanT 18
B oHOM MI0cKOCTH ¢ OECKOHEYHO JUIMHHBIM MPSMBIM ITPOBOJIOM, TI0 KOTOPOMY HUJET TOK CHIIBI [1

=4 A, pacnionoxeHa npsiMoyrojpHas pamka (20 cm x 10 cm), no koropoit Teder Tok cuibl [2 = 0,5 A.
JUIMHHBIE CTOPOHBI PAMKU HapaljiesbHbl IPAMOMY TOKY, NpHUYeM OJinxKaiinas HaXOAUTCS OT HEro Ha
pacctosHnn Xo = 6 cM, TOK B Heil coHampaBiieH TOKy li. Onpenenuts paboTy, KOTOPYIO Haao
COBEpILUTH, YTOOBI MIOBEPHYTh PAMKY Ha YIroJl @ = 77 BOKPYT JaJIbHEH JUIMHHOM CTOPOHBI.

BapuanT 19
KBanpatHblii KOHTYp co cTopoHO# a = 20 cM, B KOTOpoM TeueT Tok cuiion [ = 0,5 A, Haxonutcs B
MarHuTHOM noJje ¢ uaayknueid B = 0,4 Tn nox yriom « = 60° k nunusaM uaaykiuu. Kakyo padorty
HY)KHO COBEPIIUTh, YTOOBI MpPH HEW3MEHHOW CHJIE TOKa B KOHTYpPE HM3MEHUTh €ro ¢opmy Ha
OKPY’KHOCTB?

BapuanT 20
Butok, B KOTOpOM TOJyIep)KUBACTCS TTOCTOSTHHAS crjla ToKa [ = 2 A, pacmosiokeH B IIIOCKOCTH

MarHuTHoro mepuauana. Jluamerp sutka D = 50 cM. Kakyio paboTy Haio COBEPIIUTH AJI TOTO, YTOOBI
MOBEPHYTh BUTOK OTHOCUTEIHLHO OCH, COBIAAIONIEH C JHaMeTpoM Ha yron « = 80°?

Bapuant 21
DJIIeKTPOH, YCKOpPEHHBIN pa3HocThio nmoteHnuanoB 1000 B, BneTaeT B 0JHOPOJHOE MAarHUTHOE

ToJie, TIepIIeH MKy IAPHOE HATIPABICHUIO €T0 JBYKEHHs. MHTyKIMs MarHUTHOTO oM paBHa 2,38 -107°
Tn. Haittu: 1) paguyc KpUBU3HBI TPACKTOPUHU 3JIEKTPOHA; 2) MEPHOA OOpaIleHUs €ro Mo OKPYKHOCTH;
3) UMIYJIbC DJIEKTPOHA.
Bapuant 22

3apskeHHas yacTUIA, 001a1alomas ckopocTeio V =2-10° M/c, BeTena B 0HOPOIHOE
MarHuTHoe nose ¢ uaaykuuei B = 0,52 Tn nepnesaAuKyaspHO K CUIIOBBIM JuHUAM. Haiitn
OTHOIIEHHE 3apsijia YaCTHIIBI K €€ Macce, €ClIM YacTUla B M0JIe OIrcana Jyry OKpY>KHOCTH painlycoM
R =4 cm. Onpenenuts Mo 3TOMy OTHOLIEHHIO, KaKasi 3TO YaCcTULA.

BapuanT 23
OJEKTPOH BJIIETACT B OJHOPOJHOE MArHUTHOE IIOJIC TEPICHIUKYJISPHO CHJIOBBIM JIMHUSIM.

CxopocTs dektpora V =2-10" m/c. Uagyknus marsuTHOrO Tons pasHa 4-107 Tn. Uemy paBHO
TaHT€HIHATBHOE ¥ HOPMABHOE YCKOPEHHE JIEKTPOHA B MATHHTHOM MoJIe?

Bapuant 24
3apsKeHHAasi 9aCTHUIlA ABMXKETCS M0 OKPYKHOCTH paanycoM R =2 cM B 0JTHOPOJHOM MarHMTHOM

nosie ¢ uaaykuer B = 0,4 Tn. [lapamiensHO MarHUTHOMY TIOJTIO BO30YXKIEHO DJICKTPUUYECKOE TOJIe
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HanpsbkeHHOCThI0 E = 200 B/M. BeIUUCIUTS IPOMEKYTOK BpeMEHU Af, B TEUCHHE KOTOPOTO JIOJIKHO
JIeCTBOBATD AIIEKTPHUECKOE TI0JIE, ISl TOTO, YTOOBI KHHETHYECKasi SHEPTUsl YaCTHIIBI BO3POCIa BIBOE.

BapuanT 25
[TepneHAUKYIIPHO MarHUTHOMY MOJ0 ¢ MHAyKIued B = 2,4 Tn Bo30YyXIEHO 3JIEKTPUYECKOE IOJIC

HanpsbkeHHOCThI0O E = 96 kB/m. IlepnieHAuKymapHO OOOMM MOJISIM JIBUXKETCS, HE OTKJIOHSSACH OT
HPSAMOJIMHEHHOM TpaeKTOpuy, 3apsHKeHHas yacTula. BeIYMCIUTE CKOPOCTh YAaCTULIBI.

BapuanT 26
[IpoToH ABMXETCS B OIHOPOIHOM MarHUTHOM ToJie ¢ uHAyKiuend B = 6 MTi no BUHTOBOI TUHUH,

paauyc kortopoi R = 1,2 cm u mar h = 6 cm. OnpeneauTs nepuo; o0palieHus MPOTOHA U €70 CKOPOCTb.

Bapuanr 27
326. [IpoToHn, umeromuii ckopocth V. = 10* M/c, BeTaeT B 0JHOPOHOE MATHUTHOE TIOJE C
unaykuuen B = 0,01 Ti. Bexktop ckopocTH poTOHa HaNpasieH oA yriaoM o = 60° K TMHUSIM
uHAyKuH. OnpeaenuTs paaiuyc | Iiar BAHTOBOW JIMHUH.

BapuanT 28
DJIEKTPOH BIIETAET B IUIOCKHI TOPU30HTAIBHBIM KOHACHCATOP MapajlieIbHO €0 IJIACTHHAM CO

ckopocteio Vo = 10 m/c. JlnmHa koHzeHcatopa ¢ = 5cM; HampsOKEHHOCTb DJIEKTPUYECKOTO MOJIS
koHneHcaropa E = 100 B/cwm. Ilpu BbuIeTe M3 KOHACHCATOPA AIIEKTPOH IOMAIAaeT B MAarHUTHOE TOJIE,
CHJIOBBIE JIMHUM KOTOPOTO MEPHEHJUKYJSPHBI CUIOBBIM JMHUAM 3JIeKTpUueckoro nois. Muaykuus
MarauTHOTO 1onis B = 1072Tn. HaiiTu pajamyc u mar BHHTOBOH TPAaeKTOPHH 3JIEKTPOHA.

BapwuanT 29
BuHTOBAs JIMHUS, IO KOTOPOM JBHUIKETCS SJICKTPOH B OJJHOPOJIHOM I10JI€, UMEET TUAMETP

d =80 MM u mar h = 200 mm. Maaykums nonst B = 5 mTn. Onpenenuts CKOPOCTh AIIEKTPOHA.

BapwuanT 30
DJEKTPOH, YCKOPEHHBI pa3HOCThi0 moTeHmuasioB 300 B, jaBmwkercs mapauieiabHO

IPSIMOJIMHEHHOMY NPOBOJHUKY Ha paccTosHuid 9 mm or Hero. Kakas cuna Oyner aeiicTBoBaTh Ha
AIIEKTPOH, €CJIM 10 POBOJIHUKY ITyCTUTh TOK 10 A?

Onenka Kpurepuu ouenku

CTyneHT gosxeH:
— IIPOIEMOHCTPUPOBATH INTyOOKOE U MIPOYHOE YCBOCHNE 3HAHUI MPOTrPaMMHOTO

MaTepHana,;
OTiryHO — MICUEPIIBIBAIOIIIE, TIOCTIEIOBATENFHO, TPAMOTHO U JIOTUYECKH CTPOHHO U3IIOKUTH
27-30 TEOPETHUECKHUI MaTepHa,

— TIpaBWIHHO (GOPMYITUPOBATH ONPEIEIICHUS;
— MIPOJEMOHCTPHUPOBATh YMEHUS CAMOCTOSATENILHON pabOoThI ¢ INTEPaTypoii;
— YMETb CJIe]aTh BBIBOJIBI IO U3JIara€MOMY MaTepHaly.

CTyaeHT J0JLKeH:

— MPOJAEMOHCTPHUPOBATH JOCTATOYHO IOJIHOE 3HAHKE MPOTPAMMHOTO MaTepHaa;
Xoporo — MPOJICMOHCTPUPOBATh 3HAHKE OCHOBHBIX TCOPETUUCCKUX MOHSTHIA;

23-26 JIOCTATOYHO IMOCJICI0BATEILHO, TPAMOTHO U JIOTHYECKH CTPOMHO M3JIaraTh MaTepHall;
— IPOAEMOHCTPUPOBATh YMEHUE OPUEHTUPOBATHCS B JIMTEPATYPE;

— YMETb C/IeNaTh TOCTATOYHO 0OOCHOBAHHBIC BBIBOIBI M0 M3JIAraeMOMY MaTEpUAIy.

CTyaeHT 10JKeH:
— IPOIEMOHCTPHPOBATH 00IIIee 3HAHNE U3y9aeMOTO MaTepraa;

Y 10BIETBOPUTENBHO N

2022 — TIOKa3aTh 001Iee BIaJACHIE MOHATHHHBIM aliapaToM TUCITATIINHEL,
— YMETb CTPOUTH OTBET B COOTBETCTBHUU CO CTPYKTYPOH U3TIaraeMoro BOIPOCa;
— 3HaTh OCHOBHYIO PEKOMEHAYEMYIO MTPOrpaMMoii yUeOHYIO JIUTEPATYPy.
CTyneHT 1eMOHCTPUPYeT:

HeynosnerBopurensHo A A pupy

— HC3HAHHEC 3HAYUTEIBHON YacTH MporpaMMHOTO MaTepuraia;

19 1 meHbIIE o
— HE BIIAJICHUE TIOHSATUITHBIM aliapaToM JUCIUILINHBL,
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— CYIIECTBEHHBIE OIMOKY MPU M3JIOKEHUN YIeOHOTO MaTepHrana,
— HEyMEHHUE CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYPOIl M3TIaraeMoro Bompoca;
— HEyMEHHUeE JIeNIaTh BhIBOJIBI 10 U3J1araeMOMY MaTepualy.
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6.2.8. Konnokeuym «OIITHKA»
MUHHUCTEPCTBO OBPA30BAHUA U HAYKHW POCCUMCKOM ®EJIEPAIIUN
OEJNEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbBHOE YUPEXJEHUE

BBICHIEI'O ITPOPECCHUOHAJIBHOI'O OBPA3OBAHUS
«HannoHabHBIN UCCIEA0BATENbCKUHN AIepHbIA YHUBEpcUTET « MU DN »
OOHUHCKNH MHCTUTYT ATOMHOM HEPTreTHKHU —

¢wnain denepanbHOro rocyAapcTBEHHOI0 aBTOHOMHOT'O 00pa30BaTEeIbHOTO YUPEKACHHUS BBICLIETO
npodeccuoHansHOro 00pa3zoBanus « HanmoHanbHBIN MccIe0BaTENbCKUH AepHbI yHUBepcuTeT «MUDN»

Kadenpa OuCd

BOl'[pOCI)I JAJIA KOJUIOKBUYMa

o puctmiuinae  PU3UKA

(HauMeHOBaHUE IUCIUIIIIHBI)

Pa3z{e.11 «OIITUKA» cemectp 4

LN abkwNE

14.

15.
16.
17.
18.
19.
20.

21.
22.
23.

CsertoBas BosiHa. IHTEHCUBHOCTH CBETa

[TpocTpaHcTBEHHAs U BpEMEHHAsA KOT€PEHTHOCTh

WurepdepeHiys nonspu3oBaHHbIx gyded. [Inactunku B M4. A/2 u A

SBnenue nnrepdepenun. MaTepdepeHus IByX IUIHHIPUIECKIX BOJIH
KorepentHocTs. CriocoObl Habm0AeHUS nHTEepdepeHtnn cBeta. bunpuzma Openens
[Tonstpuzanus cera. 3akon Mastoca. 3akon bproctepa.

HuTepdepenius cBeTa Npu OTpaskeHUU OT TOHKOU ITacTUHKU. [1o1ockl paBHOTO HaKjIOHA
WnTepdepkHLns cBeTa Ipy OTPaKEHUH CBETAa TOHKOM Iu1acTUHKU. [Tosocsl paBHOM
TOJILIUHBI.

BiinsiHue HEMOHOXPOMATHYHOCTHU CBETa HA XapaKkTep UHTEPPEPEHLINOHHON KapTHHBI.

. SIBnenue nudpaxuuu. Hpuniun [Noiirenca — @penens
11.
12.
13.

Hudpakus Opaynrodepa Ha OAHOM MIETH

JudpakimonHas pemerka

JudpaxknuoHHas pelleTka Kak crieKTpaibHbli npudop. Jucnepcus qudpakimoHHOR
PEILLETKH.

SBnenue nBoitHoroO Nyuenpenomiienus. [locrpoenue [oirenca mis gyqeit (o) u (€) B
MIOJIO’KUTEIIBHOM KPUCTAILIE

Hudpaxus Openens Ha KpyrioM oTBepcTHH. 30HbI DpeHens

CBerT ecTeCTBEHHBIN U CBET MOJIIPU30BaHHBINA. 3akoH Maioca. 3akoH Bprocrepa
3akoH Maoca.

3onbl Openens. ['paduuecknit METON CII0KEHUS AMIUIUTY 1T

[Tornmomenue u3myueHus BemecTBoM. 3akoH byrepa

3aBuCcUMOCTb K03(h(DUITMEHTA TOTJIOMIEHHSI OT JUTMHBI BOJHBI JJIS )KUAKOCTEH, TBEPBIX Tell,
ra3oB U BEIECTB B TapOOOPa3HOM COCTOSIHUU

@da3oBas ¥ rpyImoBas CKOpOCTH CBeTa. 3aKOH Pases.

Hudpaxus Ha kpyriaom skpane. [IatHo [lyaccona.

Konbua HetoTona
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Kpurepum olieHKH:

— YPOBEHb OCBOEHUS 00YUaIOIMIUMCSI MaTepraia, IpeIyCMOTPEHHOTO y4eOHOH TporpaMMoi;

— yMeHHe 00y4aromerocs HCroyib30BaTh TEOPETUYECKIE 3HAHUS TPH BBHITIOTHEHUH 3a/1aHUH 1 3a71a4;
— 000CHOBaHHOCTh, YETKOCTh, KPATKOCTh M3JI0’KEHUSI OTBETA.

Onucanue MKAJIbl OLEHNBAHUS

OTtMmeTKa «oTJHMYHO» (B Oayax ot 26 10 30) craBUTCS, €CIH:

— U3yYEHHBIM MaTepual U3J0XKeH MOIHO, ONpe/IeJIeHHs] TaHbl BEPHO;

— OTBET MOKA3bIBACT IOHUMAaHUE MaTepHaa;

— o0yyJaronuiicss MokeT 000CHOBATh CBOM CYKJICHHS, IPUMEHHUTh 3HAHHSI HA MIPAKTHKE, TPUBECTH
HE0OXO0JUMBbIEC TPUMEPHI, HE TOJIBKO 10 YYEOHUKY U KOHCIIEKTY, HO U CAMOCTOSITENIbHO COCTaBJICHHBIE.
OtmeTtka «xopomo» (B 6ainax ot 21 1o 25) craBUTCSl, €CIU:

— U3YyYEHHBIM MaTepuai U3J0XKeH TIOCTATOYHO MOJIHO;

— IIPU OTBETE JOMYCKAIOTCS OMIMOKH, 3AMHUHKH, KOTOpbIe 00yUYalOMIUNCs B COCTOSHUM UCIIPAaBUTh
CaMOCTOSITENILHO MPU HABOJISALINX BOIPOCAX;

— 00ydJaromuiicst 3aTpyAHIETCS C OTBETaMH Ha 1-2 MOMOIHUTEIBHBIX BOIPOCA.

OTMeTKa «y10BJIeTBOPUTEILHO» (B Oaiax ot 15 1o 20) craButes, eciu:

— MaTepual U3JI0KEH HEMOIHO, C HETOYHOCTSMH B ONPEACICHUH MOHATHI WK (HOpMyITUPOBKE
OIpEICIICHUN;

— MaTepuall U3JlaraeTcs Herocjae 10BaTeNbHO;

—00y4aromuiicss HE MOXKET JOCTaTOYHO ITyOOKO U I0Ka3aTelbHO 0O0OCHOBATh CBOU CYXACHUS U
NPUBECTH CBOM ITPUMEPHI;

—Ha 50% IOMOTHUTENBHBIX BOIPOCOB JaHbl HEBEPHBIE OTBETHI.

OTtMmeTKa «Hey/A0BJIeTBOPUTEIbHO» (B Oamuiax ot 0 1o 14) craBurcs, eciu:

— IIpU OTBETE 0OHAPY>KUBAETCS MOJHOE HE3HAHUE M HETIOHMMAaHKEe U3y4aeMoro MaTepuana;

— MaTepuall U3JlaraeTcs HeyBepeHHO, OECIOPsI0UHO;

— J1aHbI HEBEpHBIE OTBETHI OoJiee yeM Ha 50% TOTOTHUTENbHBIX BOIPOCOB.

6.2.9. Konmponvnas paboma «KBAHTOBAA ®HU3HKA»

MUHUCTEPCTBO OBPA3OBAHUA U HAYKHU POCCUMCKOMN ®EJEPAIIUH
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OFPA30OBATEJIbBHOE YUPEX/IEHUE
BBICIIEI'O ITPOGECCHUOHAJIBHOI'O OBPA3OBAHU A
«HaunoHanbHBIN UCCIEN0BATENBCKUN AnepHbId yHUBEPCUTET «MU D)
OOHMHCKNI MHCTUTYT ATOMHOM HEPreTHUKHU —
¢bunran peneparbHOTro ToCy1apCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUPEKICHHS BHICIIIETO
npodeccuoHaILHOT0 00pa3zoBanus « HanmoHaNbHBIN McCIe0BaTeNLCKU sAepHbI yHuBepcuTeT «MUDN»

Kadenpa OuCd

KomiuiekT 3agaHuil 1J1s1 KOHTPOJIbLHOU PadoThl
no aucuuiiauae _POU3NUKA

(HaMMeHOBaHUE JTUCITUTUINHBI)

Tema KBAHTOBAS ®U3UKA cemectp 4

OmpenenuTh YSHEPreTHIECKYI0 CBETUMOCTh A0COIIOTHO YEPHOTO TeJa, NUMEFoIero (GopMy mapa
panuycoMm 5 cM, eciu 3a Bpemst t = 10c ¢ ero moBepxHocTH uznyyaercs sueprust 50 k/[x.

Bapwuant 2
BEIYHCINTB SHEPTHIO, N3TydaeMy¥o 3a BpeMs t = | MuH ¢ momamu S = | cM? a6comoTHO
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YepHOro Temna, Temreparypa koroporo 77 = 1000 K.

BapwuanT 3
[ToTox sHeprum, W3TydaeMod H3 CMOTPOBOTO OKOIIKA IUIaBWJIbHOW meud, @ = 34 BrT.
OnpenenuTh TeMIepaTypy MedH, eCIH IIIoNIab oTBepeTus S = 6 cm?.

Bapuanr 4
Onpenenutsd Temreparypy 7' ¥ SHEPTETUYECKYI0 CBETUMOCTh a0COIIOTHO YEPHOTO Tea, eCIu

MaKCUMYM 3HEPIuy U3JIyuyeHHs! IPUXOIUTCS Ha JUIMHY BOJIHBI A, =400HM.

Bapuant 5
TemmepaTypa abCOIFOTHO YEPHOTO TENa YBEIMUMIACH B TPH pa3a, B pe3yIbTaTe 4ero

MaKcHUMaJbHas JIJMHa BOJHBI yMeHblIniIach Ha 600 uM. OnpenenuTs HayalbHYI0 U KOHEYHYIO
TEeMIIepaTyphl Tela.

BapuanT 6
MakcuMyM CIIEKTPaIbHOMN MJIOTHOCTH HEPTeTHUECKON CBETHMOCTH a0COJIFOTHO YEPHOTO Teja

nipu ocThiBaHuu cMecTriics Ha 400 uMm. Haiitn KoHEUHYI0 TeMIepaTypy Teja, eCiiu
nepBoHavasbHas TeMieparypa 71 = 6000 K. BO ckonbko pa3 yMEHbIIUICS U3Ty4aeMblid
MOTOK?

Bapuanr 7
[ToTok m3mydenus abcomroTHO YyepHoro Tena @ = 10 kBt, MakcuMyM SHEpPTruu U3IydeHUs

OPUXOAUTCA Ha ANHY BOJIHBL A, = 0,8 MkM. Onpenenuts miomans S u3Iydaromeit
HOBEPXHOCTH.

BapuanT 8
Kak 1 BO CKOJBKO pa3 M3MEHUTCS MOTOK M3ITyYeHUs aOCOTIOTHO YEPHOTO Tela, €CIIM MAaKCUMYM
SHEPTUU H3ITYICHHSI IEPEMECTUTCS C KPACHON TPAHUIIBI BUTUMOTO CIIEKTpa

(Amax = 780 HM) Ha duoneToByIO (A, ., = 390 HM)?

2max

Bapwuanr 9
AbcomoTHO yepHoe Teno umeet Temneparypy 71 = 500 K. Kakosa O6yzaer Temneparypa 72 Tena,

€CITH B pe3yJIbTaTe HarpeBaHus MOTOK W3ITYyYeHHS YBETHUUTCS B N = 5 pa3 ?

BapwuanT 10

Temmeparypa abconroTao uepnoro tena 7 = 2 kK. Onpenenuts AIUMHY BOJTHBI A a

max ! H
KOTOPYIO IPUXOAUTCS MAKCUMYM SHEPIHH U3IMydeHHs, U (I, 1 )max - CIIEKTPAIbHYIO IIIOTHOCTD

OHEPT €TUYECKOM CBETUMOCTH JIJISI 3TOM BOJIHEI.

BapuanT 11
Onpenenuth MOCTOSSHHYIO [111aHka 1 paboTy BBIX0/1a JIEKTPOHA U3 METaJlIa, €CITU U3BECTHO,

YTO IIPU OCBEIICHUU TOBEPXHOCTH METaJIa CBETOM C JUIMHAMU BOJIH 279 u 245 Hm
3aJIepPKUBAOIINE TIOTSHIIMAIBI COOTBETCTBeHHO paBHbBI 0,68 1 1,26 B.

BapwuanT 12
Ha BonbdpamoByro miacTuHKy najaaroT GoToHsl ¢ sHeprued 4,9 sB. Haiitu mMakcumanbHbIN

HUMITYJIBC, nepeglaBaeMLIﬁ IMMOBEPXHOCTU METAJlJIa ITPU BBUICTC KAXKAOT'O 3JICKTPOHA.

BapuanT 13
®oroH ¢ sHeprueit &, = 10 3B nagaer Ha cepeOpsAHYIO IUIACTUHY U BbI3bIBaeT (poTodPPexT.
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Onpenenuts UMITYJIBC p , IOJYUYEHHBIN IUIACTUHOM, €CIIM IPUHSATH, YTO HAIIPABJICHUS
nBIKeHUs GoToHa U GOTOIIEKTPOHA JICKAT HA OJTHON MIPSAMOM, MEPIICHIUKYIISIPHOM
MOBCPXHOCTHU IJIACTHUH.

Bapuant 14
Ha Merammdaeckyro iacTUHY HaIlpaBjieH My4YoK YIbTPa(HOoIETOBOTO U3ITyICHUS

(A = 0,25 mkm). DOTOTOK MpeKpamaeTcss Mpu MHUHHMAIbHON 3a/IepyKUBAIOIICH pPa3HOCTH
notennmanoB Ug = 0,96 B. Onpenenuts paboTy BeIXoJa 4 JIEKTPOHA U3 METaJlIa.

Bapuanr 15
Ha moBepxHOCTh MeTaJ1a MaaeT MOHOXPOMATHYECKHUM CBET ¢ JTMHOM BOJMHBI A = 0,1 MKM™.

Kpacnas rpanuina poroaddexra paBna 0,3mxMm. Kakas nonst snepruu poTroHa pacxoayercs Ha
COOOIIEHUE TEKTPOHY KHHETUYECKOM SHEPTHH ?

BapuanT 16
Ha noBepXxHOCTh MeTajIa MMajacT MOHOXPOMATHYECKHM CBET ¢ JITUHOM BOIHBI 200 HM.

Kpacnas rpannna ¢porospdexra pasna 600 am. Kakas nomns sneprun GoToHa pacxomyeTcs Ha
COOOLICHHE 3JIEKTPOHY MAKCUMAIbHON KMHETHYECKOH SHepruu?

Bapuanr 17
HaiiTi gacToTy ¥ JUIMHY BOJIHBI CBETA, MAIAIOMIETO Ha MIACTUHKY, €CITi paboTa BRIX0/a

AJIEKTPOHOB C TIOBEPXHOCTH IIACTUHKH 2,3 9B, a hoTOTOK mpekpaiaeTcs npu
3a/IepKUBAIOIIECH pa3HOCTH MOTEHIMAIOB, paBHOU 0,96B.

BapuanT 18
KaxoBa momxHa ObITh TMHA BOJIHBI ¥ - JIy4eid, MaJarolIuX Ha MJIATHHOBYIO TUIACTHHKY,

4TOOBI MAKCHMAIBHAS CKOPOCTH (hOTOIIEKTPOHOB Gbina paBHA Vmax = 2-10° M/c?

BapwuanT 19
[Tpu porodrddexTe ¢ MIATHHOBOI MOBEPXHOCTH BETUYMHA 33/I€P>KUBAIOIIETO MOTSHIIMATA

paBHa 0,8 B. Haiitu: 1) ;uinHy BOJHBI IPUMEHSEMOT0 O0Ty4CHHS; 2) MAKCUMAITBHYIO JUTHHY
BOJIHBI, TIPY KOTOPOH e11ie BO3MOXeH (HOTOdIPPEKT.

BapuanT 20
Kpachas rpanuna poroaddexra s HekoToporo Meraiuia paBHa 275 um. Haiitu: ) padoty

BBIX0/1a 3JIEKTPOHA U3 3TOT0 METa/lIa ; 2) MAKCUMAaJIbHYIO CKOPOCTh 3JIEKTPOHOB, BHIPBIBAEMBIX
13 3TOr0 METajia CBETOM C JAIUHOU BOIHBI 180 HM; 3) MaKCUMalbHYI0 KUHETUYECKYIO
SHEPTUIO ITHX AIEKTPOHOB.

Bapuant 21
B pesynbrare 3¢ dexra KomnToHa Ha ¢CBOOOIHBIX AJIEKTpoHAX (oToH ¢ sHeprued 0,51 MaB

Obu1 paccestH Ha yroia 120°. OnpenenuTs 3HEPTUI0 pacCestHHOTo (poToHa.

BapuanT 22
DHeprusi peHTreHOBCKUX JTydel paBHa 0,6 MaB. HaiiTu sHEpruro 21eKTpoHa OT/Aa4yu, €CIIn

M3BECTHO, YTO JJIMHA BOJIHBI PSHTTCHOBCKHUX JIy4ei MOCIe KOMITOHOBCKOTO PAaCCEsSTHUS
n3MeHuIach Ha 25%.

BapwuanT 23
PentrenoBckue myuu ¢ umrHON BoNHBI 70,8 M HCIIBITHIBAIOT KOMIITOHOBCKOE pacCcessHue Ha

napadune. HaliTu yron paccestHusi, €ciay U3BECTHO, UTO JIJIMHA BOJHBI M3MEHUIach Ha 4,8 M.
HackoJibko U3MEHHTCS JUTMHA BOJHBI IIPH YTIIE paccestHus B 77 /2 ?
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Bapuant 24
PGHTI‘CHOBCKI/IC JIy‘II/I C I[HHHOﬁ BOJIHBI 20 IIM UCIIBITBIBAKOT KOMIITOHOBCKOC paCCGSIHI/IC Ioa

yriioMm 90°. HaliTu u3MeHeHue JUIMHBI BOJIHBI PEHTT€HOBCKHUX JIy4€il TPU PacCESHUU U SHEPTHUIO
AJIEKTPOHA OT/AAYH.

BapuanT 25
doton npu 3¢ dexre KomnroHna Ha cBOOOIHOM 3JIEKTPOHE ObLT paccesiH Ha yron 6 = 7 /2.

OnpeneauTs UMITYJIbC, IPHOOPETCHHBIN 3JIEKTPOHOM, €CITH SHEPrUs POTOHA 10 paccesHus
oObu1a paBHa 1,02 MaB.

OneHka Kputepuu oneHku

CTyeHT 10JIKeH:
— IPOJEMOHCTPUPOBATH INTyOOKOE U IPOYHOE YCBOECHHE 3HAHUK IIPOTPaMMHOI0 MaTepHaa;
— MCUEpPIBIBAIOLIE, TOCIEA0BATENBHO, TPAMOTHO U JIOTUYECKH CTPOWHO U3JIOKUTh

OTiauaHO .
97-30 TEOPETUIECKUI MaTepHal;
— MPaBHILHO OPMYIIUPOBATH OMPEICIICHHS;
— IPOJICMOHCTPHPOBATH YMEHHUS CAMOCTOSATENILHON pabOTHI ¢ JINTEPATypOii;
— YMETB CHIeNIaTh BBIBOABI IO U3JIATAEMOMY MaTEpUAILY.
CTyaeHT 10/LKeH:
— MPOJICMOHCTPHUPOBATH JJOCTATOYHO TOJIHOE 3HAHHE TIPOIPAMMHOT0 MaTepHana;
Xopouio — IPOJAEMOHCTPUPOBATh 3HAHUE OCHOBHBIX TEOPETUUECKUX MOHITHUIH;
23-26 JIOCTaTOYHO IMOCJICIOBATEIILHO, TPAMOTHO U JIOTHYSCKU CTPOMHO M3JIaraTh MaTepHUalr,
— MPOJIEMOHCTPHUPOBATh YMEHUE OPUCHTUPOBATHCS B IUTEPATYPE;
— YMETb C/IeATh IOCTATOYHO 00OCHOBAHHBIC BBIBOJIBI 110 M3JIAraeMOMY MATEPHAIY.
CTyaeHT 10/LKeH:
VjoBreTBOpHTEbHO | MPOIEMOHCTPUPOBATH 00IIIeE 3HAHHUE H3yHaeMOro MaTepHaa; .
20-22 — TOKa3aTh 00IIee BIaJCHUE MOHATUIHHBIM aliapaToM JUCIUILIHHEI,

— YMETb CTPOHUTbH OTBET B COOTBETCTBUHU CO CTPYKTYpPOU M3JIaraeMoro BOIpoca;
— 3HaTh OCHOBHYIO PEKOMEH/IyEMYIO MTPOrpaMMoid YUeOHYIO JIUTEpaTypy.

CTyneHT 1eMOHCTPHpYeT:
— HEe3HAaHUE 3HAYNUTENIbHON YacTH POrpaMMHOI0 MaTepHaa;

HeynoBneTBOpUTENBHO | — HE BIaJ€HUE MOHATUMHBIM anapaToM IUCIUIUINHBI;
19 u MeHbIIIC — CYIIECTBEHHBIC OIIMOKH MPHU M3JIOKECHUN YU4eOHOTO MaTepuasa;

— HCYMCHUEC CTPOUTH OTBET B COOTBETCTBHUHU CO CTPYKTypOﬁ H3J1aracMoro BOIIpocCa;
— HCYMCHHE ACJIAaTh BBIBOALI 110 U3JIaraCMOMYy MaTCpHrally.

6.2.10. J/labopamopnwiii npakmukym «OU3SHYECKHE OCHOBbI MEXAHHKH)»

a)3adanus no 6viNOIHEHUIO 1aOOpamophbix padom naxoodames 6 [20]

0,6) Kpumepuu u wikana oyeHuBanus

[lepen BeImonHEeHHEM J1a00paTOPHOM pabOThI CTYJEHT JOJIKEH MOATOTOBUTH JIaOOPATOPHBIN XKypHal,
BKJTIOYAIOIIUI CIEYIONIe 3JIEMEHThI: Ha3BaHUE Pa0OTHI, 11eJb padoThl, KpaTKas TeOpHus, NMepeyeHb
UCTIONTB3yeMOoro o0opyaoBaHusi. Kpome TOro, HCXOs U3 MPeanojaraeMoro xoja padboTsl, CTyIEeHTOM
MOJrOTaBIUBAIOTCS HEOOX0AUMBbIE TAaOIMIIBI IS 3aIIUCH PE3YIbTATOB MPOBOAUMBIX H3MEPEHHIA.

[Tpy HaTMYMU TOATOTOBIEHHOTO JKypHAJIA CTYAEHT JOJDKEH MOJIYUYHUTh IOMYCK K BBITIOJIHEHUIO pabOTHI,
OTBETHUB Ha BOINPOCHI MPENOJaBaTENsl, a UMEHHO: KaKoe SIBJICHHWE MM 3aKOH HCCIEAYyeTcs B JaHHOU
nabopaTopHOil paboTe, KakuM 00pa3oM OyaeT NPOBOIUTHCA MHCCIEIOBAHUE M KaKUe OXKHUAAIOTCS
pE3yJIbTATHI.

[Tocne BwIMOTHEHUST PaOOTHI CTYIEHT IMOKa3bIBaeT JTaO0OPATOPHBIN JKypHan mpenogaBarento. Ecmm
pe3yibTaThl COTJIACYIOTCS C TPEABAPUTENBHO CJAEJNAHHBIMU OLIEHKAaMU Ha OCHOBE TEOpUHU, TO
npenojaBaTesb AeaeT OTMETKY O BBINOJIHEHHOH JIabopaTopHO padoTe.

[lo moxy4eHHBIM JaHHBIM CTYIEHT IPOHM3BOJAUT PACUEThl COTJIACHO METOIMYECKHM YKa3aHHsM,
BBIYHUCIISICT OTPEIIHOCTH U3MEPEHHIH, Jienasi, TaKuM 00pa3oM, 0T4YeT o JabopaTopHOi paboTe, KOTOPHIi

57




3aTeM MOKa3bIBaeT MpernoaBarelnto. Ecinu y mpenoiaBarensi He BOSHUKAST 3aMeUaHui 0 IPOAeTIaHHON
paboTe, TO CTYACHT MOJydaeT BOMpOC(bl) MO TEOPETUUECKOW YacTh paboThl. B cirydae mpaBuibHOTO
OTBETa — MMPEMNOJIaBaTENb JEIaeT OTMETKY O 3aIluTe TabopaTopHO pabOTHI.

B peiitunroBoil cucreme kaxjaas padoTa OLIEHMBAETCS «CUMBoOJWMYecku» B 1 Oamn (Bcero 5
nabopaTopHBIX padoT B cemecTpe). OmHako, 6e3 cnaun JadopaTOPHBIX pabOT CTYJAEHT HE JOIMyCKaeTCs
K 9K3aMeHY.

6.2.11. Jlabopamopnwtit npakmukym «JIEKTPHYECTBO H MAI'HETHU3M»

a)3adanus no ebINOJIHEHUIO 1AOOPAMOPHBIX padom Haxoosamcs ¢ [21]

0,8) Kpumepuu u wikana oyeHueanus

[Tepen BeIMONTHEHHEM JT1A00PATOPHOUN PAOOTHI CTYJAEHT JOJIKEH MOATOTOBUTH JIAOOPATOPHBIN KypHAI,
BKJIIOUAIOLIUI CIIEAYIOUINE 3JIEMEHThI: Ha3BaHHe paboThl, LeJb paboThl, KpaTKas TEOpHs, NepeyeHb
UCTob3yeMoro odopyaoBanus. Kpome Toro, HCXos U3 MpennojaraéMoro xojaa padboTsl, CTyIEHTOM
MOJArOTABIUBAIOTCS HEOOXOAMMbIE TaOIHUIIBI U1 3alIUCH PE3YIbTATOB IPOBOAUMBIX U3MEPEHUH.

[Tpy HaMM4MU MOATOTOBIIEHHOI'O JKypHAJIA CTYAEHT JOJDKEH MOIYYUTh IOMYCK K BBIIOJIHEHUIO pabOTHl,
OTBETHUB Ha BOIPOCHI MPEINOAABATENS], @ UMEHHO: KAaKO€ SIBJICHUE WJIM 3aKOH UCCIIEAYETCs B JaHHOU
nabopaTopHoil paboTe, KakuM 00pa3oM OyAeT NPOBOIUTHCA HCCIEIOBAHUE M KaKUE€ OXKHUAAIOTCS
pe3yJIbTaTHhI.

[Tocne BhIMOTHEHUsT PabOTHI CTYJIEHT IOKA3bIBACT JIAOOPATOPHBIM >KypHas mpernogaBaTeto. Eciam
pe3yNbTaThl COTJIACYIOTCS C TPEIBAPUTENBHO CIETaHHBIMU OIICHKAaMH Ha OCHOBE TEOpPHUHU, TO
IpenojaBaTesb AeJaeT OTMETKY O BBIIOJIHEHHOM JIabopaTOpHOU padoTe.

[To mosmyyeHHBIM JaHHBIM CTYJEHT IPOM3BOJIUT pacueThl COIVIACHO METOJIMYECKUM yKazaHusm [20],
BBIYHUCIIIET HOTPEIIHOCTH U3MEPEHHIH, Jienast, TaKuM 00pa3oM, OTUeT o JJabopaTtopHoOi paboTe, KOTOPBIi
3aTeM MOKa3bIBAET MpenoAaBarento. Eciau y npenogaBaTesns He BOSHUKAET 3aMEYaHU 110 MPOJIEIIaHHON
paboTe, TO CTYJEHT IoJyyaeT BONpOc(bl) MO TEOPETHUYECKON YacTu paboThl. B ciaydae mpaBUIBHOTO
OTBETa — MPENoJaBaTeib JeIaeT OTMETKY O 3aIluTe 1a00paTOpHOI paboThI.

B peiitunroBoil cucreme kaxjaas padoTa OIEHMBAETCS «CHUMBoOJWYecku» B 1 Oamn (Bcero 5
nabopaTopHbIX paboT B cemecTpe). OqHako, 6€3 caun 1adopaToOpHBIX pabOT CTYAEHT HE JIOMYyCKaeTCs
K DK3aMEHY.

6.3. Memoouueckue mamepuansl, onpeoensoujue nPoueoypvl OUEHUBAHUA 3HAHUI, YMeHUI,
Ha6bIKO6 U (unu) onvima OeAMeEIbHOCMU, XaAPAKMEPUSYIOWUX IManvl  HopMuposanus
Komnemenyuil

PeliTuHroBasi oreHKa 3HAHWN SIBIAETCS WHTETPATbHBIM TIOKA3aTelleM Ka4decTBAa TEOPETHUUECKUX U
MPaKTUYECKUX 3HAHUW U HABBIKOB CTYJICHTOB 1O AUCLIUIUIMHE U CKJIA/IBIBAETCS U3 OLIEHOK, TIOJTyYEHHBIX
B XOJI€ TEKYILIETr0 KOHTPOJISL U MPOMEKYTOYHOU aTTeCTALIUH.

Texyuuii KOHTPOJIb B CEMECTPE MPOBOIUTCS C 1IEIbI0 00ECTIEYeHNsI CBOEBPEMEHHOM 00paTHOM
CBSI3H, JUISI KOPPEKIMHU 00y4YeHHUsI, aKTUBH3AI[MN CaMOCTOSTENbHON pabOThI CTYAEHTOB.

[IpoMexyTouHass arTecTanus TMpeAHa3HadYeHa [UIi OOBEKTUBHOTO TMOATBEPKIACHHUS U
OIICHUBAHMUSI IOCTUTHYTHIX PE3yIHTATOB O0YUEHHMSI MOCTIE 3aBEPIICHUS U3YUEHUS TUCITUTIITNHBL.

Texyumii KOHTPOJIb OCYIIECTBISETCS JABa pa3a B cemecTp: KoHTpoiabHas Touka Ne 1 (KT Ne 1) u
KoHTposibHast Touka Ne 2 (KT Ne 2).

Pe3ynbrarhl TEKyIIEro KOHTPOJS W MPOMEXKYTOUHOM aTTECTAllMM MOJBOASATCSA IO MIKaJe
0aJUTbHO-PEUTHHTOBON CUCTEMBI.
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Cemectp 1

Bua koHTpoJs Jtan peiiTuHroBoi cucreMbl O eHOYHOE Baan
CpeacTso Munumym Makcumym
Toryumi  Tompmmewni [ 6 | @
KomnokBuym ®usnyeckrie OCHOBBI 15 30
MEXaHHUKHU
KonrtponbHas pabora Konebanus u BOJIHBI, 15 30
ModekymsipHasi pU3UKa 1 TEPMOIUTHAMUKA
IIpomesKyTOUHBIH
DK3aMeHaI[MOHHBIE OWJIETHI 110 pa3ienam 25 40
dusnuecKknue OCHOBBI MEXaHUKH,
Konebanus u BosHbI, MoJeKysipHast
(bu3MKa 1 TepMOJMHAMHUKA.
HUTOI'O no gucumMminHe 60 100
Cemectp 2
Bupa xoHTpos JTan peiiTHHIoBoI cucreMbl OneHOYHOE bann
CpeacTso Munumym Makcumym
Texkymmi
KoIIoKBHyM DIeKTpHHeCTB
Kontponbias paGora Marmerism
IIpomexyTOUHBIH
DK3aMeHAIMOHHBIC OUIICTHI 110 pa3ieiy 25 40
DNEeKTPUUECTBO U MArHETU3M
HUTOI'O no nucumminHe 60 100
Cemectp 3
Bua koHTpoJs Jtan peiiTMHIroBoi cucreMbl O1leHOUYHOE Bbann
CpeacTso Munumym Makcumym
Texkymmi
Komnoxsrym Orrtiika
KonTponbHas pabora KBantoBas ¢pusuka
ITpome:RyTOUYHBI I
DK3aMeHaI[MOHHbIE OMJIETHI 110 pa3ienam 25 40
Ontuka, KBanroBas dusuka
UTOI'O no aucuuninue 60 100

Bonychl: moompuTenbHble 0abl CTYIEHT MOIYYaeT K CBOEMY PEHTHHTY B KOHIIE
CeMecTpa 3a aKTUBHYIO U PEryJISIpHYIO paboTy Ha 3aHATHSX, 32 OPUTHHAIILHOE PEIIeHUe 3aauu,

CHCTEMATUYCCKOC BBIIIOJITHCHUEC ,HOMaHIHeﬁ pa6OTI>I.

[To ITonoxenuto 60HyC (MpeMHUaTbHbIC OANIbI) HE MOXKET MPEBBIIATH 5 0AJLJIOB.

KonnoxBuyMm mpoBoautcs Ha 8-9 Henene cemecTpa, KOHTpOJIbHAs padoTa - Ha 14-15 Henene cemectpa.
Ha Bemmonnenwne 3ananuit orBogutcst 60 MUHyT. 3a1aHus BBIMOIHIIOTCS MUCbMEHHO. [IpoBepka
BBITTOJTHSICTCSI TTPETI0/IaBaTeNIeM-CEMUHAPUCTOM.

Ha sx3ameHne Takxke Ha MOATOTOBKY 0TBOAUTCS 60 MuHYT. CTYZCHT OTBEYAET YCTHO 1O BOMPOCAM
Ouiera OTHOMY M3 MTPETIoIaBaTelNei, MPUHUMAIOIINX YK3aMEH.
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7. IlepeyeHb OCHOBHOI M JONMOJHUTEJBHOH YU4eOHOH JUTepaTyphl, HCOOXOAUMOI 1JIs1 OCBOCHHS
AUCHHUILTHHBI

@) OCHOBHAA YyueOHan 1umepamypa:

1.

2.

3.

N.B. CaBenneB. Kypc o6mieit pusuku. YuedHoe mocodue i cTya. By30B B 4 T. - M.:KHoPyc,
2012 — 11 3k3.

N.E. Vponos. Bonnossie npoueccsl. OcHOBHBIE 3aK0HBI — M.: - bunom JlaGoparopust 3HaHMIA,
2013 — 50 7k3.

N.E. UponoB. Mexanuka. OcHOBHBIE 3aKOHBI — M.: - bunowm Jlaboparopus 3nanuii, 2013 — 50
IK3.

N.E. UponoB. Mexanuka. OcHOBHBIE 3aKOHBI — M.: - bunom Jlaboparopus 3Hanuii, 2014 — 8
IK3.

N.E. Uponos. 3agauu no obmeii pusuke. — M: - bunom Jlaboparopus 3Hanuii, 2014 — 10 3k3.
N.E. ponos. 3agaun no obmeit ¢pusuke. — M: - bunowm Jlabopatopust 3uanuii, 2012 — 12 3k3.
bapcykos, B.W1. ®u3uka. BoaHoBas u kBaHTOBas onTuka: yueoHoe nmocooue / B.W. bapcykos,
O.C. Amutpues. - Tam60B : U3a-so ®I'BOY BIIO "TI'TVY", 2012. - 132 c.
(http://window.edu.ru/resource/054/80054/files/barsukov.pdf)

bpaxe P. A. Jlexuuu no pusuke: yuebHoe nocodue / P.A. Bpaxe. - YubstHoBck: Ynl'TY, 2011.
- 383 ¢ (http://window.edu.ru/resource/201/77201)

0) Oononnumenvhan yueonan 1umepamypa:

7.
8.

9.

10.
11.
12.
13.

14.
15.

16.
17.
18.
19.
20.

21.
22.

23.

CagenseB U.B. Kypc ¢usuku. — M.: Hayka, 1998. — T.1-3.— 500 2k3.

MarseeB A.H. MexaHuka u Teopusi OTHOCUTENbHOCTU. — M.: Bbicimas mkosa, 1986. — 320 c.
150 sk3.

Hponos U.E. OcHoBHBIC 3aKOHBI MeXaHHKHU. — M.: Boicmas mikona, 1997.— 239 c¢. — 500 k3.
CusyxuH /[.B. O6mmuii kypc ¢pusuku — M.: Hayka, ®usmariur, 1996.— 519 c. —100 k3.
YeptoB A.I'. 3anaunuk no ¢usuke.- M.: MuaTterpan-npecc, 1997.

Uponos U.E. 3agaun no o6mieit pusuke. — M..: «bunomy» , 1998. — 416 c. — 500 3k3.
Poctkosa T.b., Pyxisana H.Al. IIpuMeHeHre OCHOBHBIX 3aKOHOB MEXaHUKH K PELIECHUIO
¢uznueckux 3anay.— O6HuHCK: MATO, 2002. — 76 c.— 100 3k3.

MartgeeB A.H. MounekynsapHas ¢pusuka. — M.: Beicmas mkosa, 1987. — 352 c.

Kupuuenko H.A. TepmonnHaMuka, CTaTUCTHYECKast U MOJIEKyJisipHas pusuka. — M.:
®dusmatkuura, 2005. — 176 c.

Tpodpumona T.U. Kypc ¢puzuku.- M.: Beiciias mxona, 2000.

Crpenkos C.II. Mexanuka. — M.:,

®deliHMaHOBCKME JIEKIIUU 10 pu3uke. — M.: Mup, 1977.— Ben. 1-10.

CyxanoB A.J[. ®ynnameHTanbHbIi Kype pusuku. — M.:«Arap», 1996.— T.—1.— 536 c.
COopHuk 3a1a4 o odmieMy Kypey ¢usuku. YueOHoe mocodue 11 By3oB. U.1. MexaHuka.
Tepmonunamuka u mosekyisapHas pusuka / [Toxg pen. B.A.Opunakuna. — M.: M3ag. MOTH,
2002. — 448 c.

Jluncon I'. Benukue sxcnepuMenTsl puszuku . M.: Mup, 1972. — 215 c.

JIaGopaTopHbIif MPaKTUKYM 110 Kypcy «O6mas ¢pusukay (paznen «Mexanukay). [Toa
penakmueit A.®. I'ypobuua u A.Il. Mapkuna. — O6uunck: UATO. 1999

Macrepos B.C., 3noposuesa ['.I'. JlaGopaTtopHblif pakTUKyM 10 Kypcy «O01mas pu3uka»
(pazmen «IAEKTPUIECTBO B MarHeTu3sm»). — OoumHCck: MATI 2005

8. Ilepeuens pecypcoB* MHGOPMALMOHHO-TEJIEKOMMYHHKALMOHHON ceTn «AHTEpHET» (manee -
ceTb «AHTEepHET»), HEOOXOAMMBIX /15l 0CBOCHHUS THCHHUILINHBI

HNuTepHeT — caiiT «B momotp cTyzieHTam, U3yq4aronumM GU3nKy»

(http://www.iatephysics.narod.ru)

9. Meroauyeckue YKa3aHus sl 00y4al0UUXCH M0 OCBOCHHUIO TUCIMILIHHBI

60


http://window.edu.ru/resource/054/80054/files/barsukov.pdf
http://www.iatephysics.narod.ru/

Bun yueOHbIX
3aHATHI

OpFaHI/I3 anud JCATCIbHOCTHU CTYACHTA

Jlexknus

Hanucanume KoHCHIEKTa JIEKIMH: KpaTKO, CXEMaTHUYHO, I10CJIEI0BATEIbHO
(buKcUpOBaTh OCHOBHBIC TMOJOXKEHUS, BBIBOJABI, (OPMYIUPOBKH, 00O0OIIEHUS;
[IOMEYaTh Ba)KHbIE MBICIIM, BBIIEIATH KIIIOUEBBIE CIIOBA, TepMUHBL [IpoBepka
TEPMHUHOB, TOHATUN C TMOMOILBIO SHUUKIIONEINHN, CIOBapel, CIPaBOYHUKOB C
BBINMCHIBAHUEM TOJKOBaHMWA B TeTpaab. OOO3HAYUTH BOIMPOCHI, TEPMHUHBI,
MaTepuai, KOTOPbIN BbI3BIBAET TPYAHOCTH, TOMETUTH U MONBITATHCS HAUTH OTBET
B pEKOMEHAyeMOH JuTeparype. Eciu caMocTosTensHO He ynaeTcs pa3o0parbes
B MaTepuaie, Heo0XoauMo chopMyIUPOBATH BOMPOC U 33JaTh MPENOJABATEINIIO
Ha KOHCYJIbTAllMM, HA IPAKTUYECKOM 3aHITHH.

[IpakTnueckue
3aHATHUS

[IpopaboTka paboueli mporpaMMel, yelss 0co00e BHUMAaHUE LEIsIM U 3a/1a4am,
CTPYKTypE€ M COJEp)KaHUIO AUCUUIUIMHBI. KOHCIEKTHpOBAaHHWE MCTOYHHKOB.
PaGota ¢ KOHCIIEKTOM JIEKLIUH, TOJrOTOBKA OTBETOB K KOHTPOJIbHBIM BOIIPOCAM,
MIPOCMOTP PEKOMEHJyeMOU JuTeparypsl,. PemieHune pacueTHO-TpaduyuecKux
3a/IaHMi, penieHue 3aa4 110 aIrOpUTMY U JIp.

KoHntposbHas
paborta

3HaKOMCTBO C OCHOBHOM U JIONOJIHUTENbHOM JIUTEPAaTypoOM, BKIOYAst
CIpaBOYHBbIC W3JaHMs, 3apyOekHble HMCTOUYHUKH, KOHCIIEKT OCHOBHBIX
MIOJIO)KEHUH, TEPMHUHOB, CBEACHUN, TpeOyrOIMXCS MJid 3allOMUHAHUS U
SABJIAIOILMXCS] OCHOBOIIOJIAralOIIMMHU B 9TOU TEME.

KosokBuym

PaboTa ¢ KOHCIIEKTOM HeKHHﬁ, IIOJAI'OTOBKA OTBETOB K KOHTPOJILHBIM BOIIPOCAM.

TloaroroBka K
DK3aMEHY

[Ipn moaroroBke K 3K3aMeHy (3adeTy) HEOOXOAUMO OpPUEHTHPOBATHCS Ha
KOHCIIEKTBI JICKIIMH, PEKOMEHIyEeMYI0 JIUTepaTypy.

10. TIlepeuensn

HH(OPMAIMOHHBIX

TeXHOHOFHﬁ, HCIIOJIB3YEMBIX TIPH  OCYHICCTBJIICHUH

00pa30BaTeIbHOIO NMpOLECca M0 JUCHUIINHE, BKJIYAs NepeYeHb NPOrpaMMHOro odecnedeHnst
1 MHGOPMAILMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

1. Yrenue nexuuii ¢ UCTIOIb30BAHUEM CIAMI-TTPEe3eHTAIIHIA

2. IlpoBepka JoManTHUX 33JaHAN ¥ KOHCYJIbTUPOBAaHHUE MTOCPEICTBOM DIIEKTPOHHON TTOYTHI.

3. UnTepakTuBHOE 061IeHNEe ¢ Tomortbio [CQ.

11. Onwucanue

MATepHAJTbHO-TEXHUYEeCKOH 0a3bl,

HEO0X0AMMON UIA  OCyHIeCTBJICHHUS

06pa30BaTeJ’le0F0 nmpouecca mo 1MCUMIJInHE

Yueonas nadoparorpus «Mexanukay» (aya. Ne 412, 416)
Jlocka J1st HanKMCaHUsl MEJIOM

Mammna ATByna

Magrauk Maxkcseinia
Mastauk O6epOeka

MasaTHUK OaIMCTUYECKUI

Yupyruii yaap
I'mpockon

KoMIutekT no MexaHuke B IMOJIbCKOM HUCITOJTHEHUH

W3mepenne yaenbHoro COnpoTUBICHUS HUXPOMOBHU ITPOBOJIOKH
MasTHUK YHUBEPCABHBIN

KpyTunpHbIi MasTHUK

HakmnoHHEBIN MasITHUK

Cdepomerp
KareTromerp

Becrh Texanueckue Pa3HOBCCHBIC

MukpomeTpsl
[IITanreHIUpKyIIb
Hocka I'anpToHA
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JIuneiika

IMonmon Mg mmrexa

['mpockon ¢ 6J10KOM MUTaHUS

JlaGopaTOpHBIi CTEH]1 COXpaHEHHE MOMEHTA UMITyJIbCa B ClIyyae HEYNpyro yjaapa Ipu BpallleHuu
JlabopaTopHbIil CTEH]] COXpaHEHUE MOMEHTA UMITYJIbCa B CIy4Yae HEyIPyro yjapa IpHu BpalleHUU
JlaGopatopHblii cTeH 1 ABMkeHHe Tupockona. [peneccus rupockona. Hytauus rupockona.
JlaGopatopuslii cten: LlenTpobexHast cuia, IeHCTByIoNIast Ha IBHXKYIIEeCs 0 KPYTOBOM
TPAaEeKTOPUH TEJO.

JlaGopaTOpHBIi CTeH1: DHEPIrUs U UMITYJIbC IIPU YIPYTOM yAapEHUU U3MEPEHMSI C UCII0JIb30BaHUEM 2-
x II —o0Opa3HbIX CB.

JlaGopaTOpHBIi CTEH]I: OlIpeesIeHIe IPaBUTALIMOHHOM ITOCT. C TOMOIIBIO KPYTUIIbHBIX BECOB.

JlabopaTopHBIil CTEHI: IBUTATENIb HA HATPETOM BO3yXe: KOJMYECT.IKCIICPUMEHTEI.
Mebens

Yueonan nadoparorpus «Kosedanus, Mosiekyasipuas pusuka» (aya. Ne 403, 404)
Jlocka Jij1a HarucaHusi MEJIOM
Ocunorpadsl
I'eneparopsl
['eneparop ¢ ycunurenem
Bonbr™metp yauBepcanbublii B7-16
Becsl ananuTuueckue
biiok nuranus
DuU3NYECKU MasTHUK
Jlorap.iekpeMeHT 3aTyXxaHus
CrnosxeHue rapMOHUCYEKUX KoJeOaHui
Marasus conpoTHBICHUI
Tpy6Oxa Kynra
Muxkpodon
CBsi3aHHBIE MAITHUKU
Omnpenenenne razoBoii mocrossaHoM OIIT1-12
Cp/Cv
VYcranoBka 1o pacnpenaenenuto ['aycca
VYcraHoBka no pacnpeneneHno Makcgenia
Ornpeaenenne IIUHBI cBOOOHOTO podera OIIT1-1
Buckosumerp
Onpenenenne ko3P huIMeHTa MOBEPXHOCTHOTO HATSHKEHHUS B KaIl.TPyOKax
HaGop xanmisipHbIX TpyOOK
Kareromerp
Onpenenenne SHTPONUU
Onpenenenne kodpdunuenta Judd. mapos
Cexynomep
Tepmomerp
bapomerp
[lITaTuBbI
DOTOBaHHOUYKHU
AmMrmiepmerp
DNEKTPOCEKYHAOMED
W3ydenne coOcTBeHHBIX Koyiebanuii ctpynbl OI1B-04
N3zyuenue 38ykoBbIx BoiaH OBII-03
M3y4yeHrne OCHOBHBIX SIBJICHUI Ha TOBepxHOCTH BOIbI DPITB-02
JlabopaTopHBbIil CTeH] IAPUKOBBIA BUCKO3UMETP: H3MEPEHHUE 3aBUCUMOCTH BSI3KOCTH HHIOTOHOBCKOM
KUIKOCTH
JlabopaTopHbIil cTeH ] KoJIeOaHusI MPY>KUHHOTO MAasITHUKA — ONPEACIICHUE 3aBUCUMOCTH TIEpHOAa
Kosie0aHul MPy>KMHHOTO MasiTHUKA
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JlaGopatopHslii cteHn uzydyenue 3¢gpdexra Jlomiepa 1/yabTpoO3BYKOBBIX BOJIH

JlaGopaTOpHBIH CTEH]T U3MEPEHHE TOBEPXHOCTHOT'O HATSKEHHUSI METOJIOM OTPbIBA
JlaGopaTOpHBIi CTEH]I: OIIpeesieHIE yACIbHOM TEIUIOTHI IJIaBJICHUS JIbA.

JIaGopaTOpHBIi CTEH/I: OlIpeesIEHUE JUIMHBI CTOSYUX 3BYKOBBIX BOJIH.

JIaGopaTOpHBIH CTEHA: OIPEIEICHUE yIeIbHON TEINIOEMKOCTH TBEPBIX TEI

JlabGopaTopHBIii CTEH/I: CBSI3aHHBIC MasTHUKU — PETHCTPALUs U aHAITN3 JaHHbBIX ¢ omomls. VideoCom.
JlaGopaTopHbIii cTeH: UHTEp(EpeHLINs BOISTHBIX BOJIH.

JlaGopaTOpHBIi CTEH]I: ABUraTeIb Ha HArPETOM BO3yX€ KaueCTBEHHbIE SKCIIEPUMEHTBHI.
JlaGopaTOpHBIH CTEH]I: OllpeesIeHNE TEIIOBOJHOCTH CTPOUTEIbHBIX MAaTEPHAIOB METOJOM
€IMHUYHOM TTACTUHBI.

JIaGopaTOpHBIi CTEH/I: BBIHYKICHHbIE TAPMOHUYECKUE U Xa0THUECKUE KPYTUIIbHbIE KOJIeOaHMs.
MeGenb

YueOnas n1adoparorpusi «OnTuka, AtomHas ¢pusuka» (aya. Ne 411, 415)
Ocnumnorpadsr
I'eneparopsl
BonsT™meTphl
NcTtounnku nutaHus
Monoxpomatopsl
I'oHnomMeTpel
[TonsspucKON-NIOIAPUMETP
[Tonstpuckon KpyroBoi
CaxopumeTpsl
ITnpomeTprl
Breimpsamurenu
KommuiexkT ontuueckoro o0opyaosanus «KBanT»
Becsl
Peocrar
IIITaTus
Jlammia HacTosIBHAsS
Konzgencarop ¢ noacraBkon
Ocsetutens 12B ¢ noxacraBkoit
Amniepmerp
MuuTBOJIBTAMITIEPMETP
Omnpenenenue pe3oHaHCHOTO MoTeHIana merogoM @panka u I'epria GITK-02
N3zyuenne cnektpa aroma Bogopoaa OIIK-09
N3zyuenne abcomotHo yepHoro Tena GIIK-11
N3zyuenne BHemHero ¢poroddpdexra GIIK-10
JlaGopaTopHbIi cTeH 1 AUdpaKIys Ha IIeNH, TPENsITCTBUN U KPYTIIoi HprcoBoil Auadparme
JlaBopartopHblil cTeH: Audpakiys Ha ABOWHOMN U KpAaTHBIX ILENSX.
JlaGopatopHblii cTeH uHTepdpeHnus Ha 3epkasie OpeHens nazepom
JlaBopaTopHbIil CTeH]: UCCle0BAHNE 3aBUCUMOCTH XapaKTePUCTUUECKUX CIIEKTPOB OT aTOMHOIO
HOMeEpa 3JIEMEHTA.
JlaGopaTopHbIil CTEH]: CTATUCTUYECKUE OTKJIOHEHUS [TPU U3MEPEHUU CKOPOCTEN cUeTa.
JlaGopaTopHblii cTeH 1: Konblia Hpl0TOHA B IPOXO/AIIIEM MOHOPOMAaTHUECKOM CBETE.
JlaGopaTopHbIil CTeH: olpe/ieleHe JUIMHBI BOJHBI N3ITyUY€HUs TeJUil-HEOHOBOTO Jla3epa ¢ OMOIIIbIO
uHTEphEepoMeTpa.
JlaBopaTopHbIil CTeH: U3MEPEHHE MTOKa3aTeNsl MPEJIOMIICHHS BO3/lyXa C IIOMOIIbIO HHTephepoMeTpa
Maxa-Llennepa.
JlaGopaTopHsbIii cTeH: KormuecTBeHHOE n3yueHne 3¢ dexra Kommnrona.

VYueOHas maboparopust "IIEKTPUIECTBO U MarHeTu3m'"

YueOnas naboparorpusi «KATomHas pusuka», Ayn.417
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JlaGopaTopHblii cTeH 1 onpeaeneHue ;uH Boiad Ha, Hb, Hg mo BogopoaubiM nuHusM cepun bambmepa
JlaGopaTopHbIi CTEH: SACPHBIN MAarHUTHBIA PE30HAHC B MTOJIMCTHPOJIC, TIIHIICPUHE, Te(DIIOHE.
JlabopaTopHBIil CTEHI: YeTBEPTHBOIHOBAS U MOIYBOJIHOBAS TIACTHHKH.

JlabopaTopHbIil CTeH: UCCle0BAHNE 3aBUCUMOCTH OCIa0IeHHs] pEHTT€HOBCKUX JTyuei OT
MOTJIAIIAOII. MATED.

JlabopatopHbIil CTeH: olipeeseHe MocTosAHHOM [Inanka — u3MepeHns Ha KOMIIAaTHON YCTaHOBKE.
JlaGopaTopHbIii cTeH 1: HaOM01eHHe HOpMaJIbHOTO ¢ deKTa 3eemMana B MOMep. U MPOIOIbH.
KOHpuryparum.

Mebenb

AynuTopHbIH (OHI MHCTUTYTA
Kommnbrotepnsiii kiace kad. OnCo
bubnuoTeunslii HOH MHCTUTYTA

12. Unble cBeleHus U (WJIN) MATEPUAJIBI

12.1. Ilepeuenv o00pazoeamenvHbIX MEXHONO2UI, UCHOIB3YEMBIX HPU  OCYULECHIGTEHUU
o0pazoeamenvHo20 npoyecca no OUCYUNIUHE

Yacos B uHTepakTuBHON (hopme — 40, 16 nexumii, 24 MpakKTHIECKUX

12.2. @opmur opzanuzauyuu camocmoamenvHou padbomel 0dyuarouuxca (memol, blHOCUMbBIE O]
CaMOCmOAmMENnbHO20 U3YYEHUA; BONPOCHL O  CAMOKOHMPONA; MUNOGvle 3A0aHUs 014
camonposepku

Bmopoii cemecmp

NuauBuayanbHble TOMAIIHNAE 33JaHUS 10 TEMaM:
1. Kunemarnka MatepragbHON TOUKH.
2./lunamuKa MaTepuanbHON TOUYKH.

3.3aKOHBI COXpAaHEHUH.

4 .MexaHuKa TBEpPOTO Tea.

Tpemuii cemecmp.

1. TTosie HEMOABMKHBIX 3apSAI0B B BAKyyMe.
2. IIpoBOAHMKY B 3JIEKTPUYECKOM IIOJIE.

3. Iose MOCTOSIHHOTO TOKA B BaKyyMe.

4. IlepeMeHHOE DIIEKTPOMArHUTHOE 110JIE

Yemeepmotii cemecmp

1. B3aumogeiicTBue aTromMa ¢ 3JeKTpOMarHUTHEIM nojieM. D¢ ekt 3eemana, 3pdext Ll tapka.
2. DNEeKTpOHHBIE CBOMCTBA TBEPABIX TeJl. OCHOBHBIE OHATHUS 30HHON TEOPUU TBEPABIX TEIL.
Bonpocut ona camoxonmponsa

1) UYro takoe KHHeMaTHKa?

2) Yro Takoe MrHOBEHHAsI CKOPOCTh?

3) Kak ompeaenuTts TaHTeHIUAIBHOE YCKOpEeHUE?

4) Yto Takoe ypaBHEHUE ABHIKCHUS?

5) UYrto Takoe MexaHHUKa?

6) Yto Takoe MarepuanbHas TOYKa?

7) Yro Takoe 3aKOH JBHKCHHUS?

8) Yro Takoe yckopenue?

9) Kak onpeaeauTs HOpMAIbHOE YCKOpEeHHUE?
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10) Yo Takoe KOPUOJIUCOBO YCKOPEHHE?

11) Yro Takoe EHTPOOCIKHOE YCKOpEeHHE?

12) 3anuiuTe 3aKOH JABMKEHHSI B BEKTOPHOU (hopMe.

13) Yto Takoe cpeaHsst CKOPOCThH?

14) Kak HailTu TaHT€HIIMAIBHOE YCKOpEeHHUE Tea? 3aluIinTe BCe BO3MOXKHBIC CIIOCOOBI.

15) Yro Takoe marepraabHas TOUKa?

16) Yo Takoe KOPHUOJIUCOBO YCKOPEHHE?

17) 3anuinTe 3aKOH JABMKECHHS B KOOPAUHATHOM (hopme.

18) Yrto Takoe MrHOBEHHAs! CKOPOCTh?

19) Kak HaiiTu HOpMaJIbHOE YCKOpeHUe Tea? 3aluIIuTe BCE BO3MOXKHBIE CIIOCOOBI.

20) Kak onpeienuTh TaHTCHIMAIBHOE YCKOPEHHE TOYKH TBEPIOTO TeJia IPU BPAIlCHUH, €CITH
M3BECTHO YIJIOBOE YCKOPEHHE?

21) Yro takoe abCOIFOTHO TBEPIOE TEIIO?

22) Yto Takoe 0CeCTPEMHUTEIbHOE YCKOpEHHUE?

23) Yrto Takoe MOCTyMaTe/IbHOE ABHKCHHE?

24) YeM nyTh OTJIMYACTCS OT MEPEMELICHUS?

25) Kyna HampaBiieHa CKOPOCTb TIPH KPUBOJIMHEHHOM JBUKCHUH?

26) Kax onpeiensercss HOpMaJIbHOE YCKOPSHUE TOYKHU TBEPIOro Tea?

27) Yto Takoe yckopeHue?

28) Kak npeobpasyrotcs ckopocTH, eciu cuctema K nemkercs orHocutensHo K' moctynarensHo?

29) HazoBute 4 Trna GpyHIaMEeHTAIbHBIX B3aHMO/ICHCTBHUIA.

30) ChopmynupyiTe MPUHLIKI OTHOCUTEIbHOCTH [ asmuies.

31) Chopmynupyiite rpaHHIlbl IPUMEHUMOCTH MeXaHUKU HplOTOHA.

32) Iepsbiii 3akoH HproTOHA 3BYyUHT:

33) NHepuuaibHbie CUCTEMBI OTYETA - ITO. ..

34) HeunepimanbHbIe CHCTEMBI OTCYETA - 3TO. ..

35) Urto Takoe uHEpLus?

36) Chopmynupyiite 3akon uHepimu I anunes-HproToHa.

37) 3anumute npeobdpasoBanus ["anmes

38) 3anumuTe M3BecTHBIC BaM CHITBI HHEPIIMU M UX BBIPAXKCHUSL.

39) Banuiute TeopeMy 00 H3MEHEHHH UMITYJIbCA TEa.

40) 3anumute TeopeMy 00 U3MEHEHHH KHHETHUECKON SHEPTUH Tela.

41) 3anumute TeopeMy 00 H3MEHEHHH TOTCHIIMATBHON SHEPTUH TeJa.

42) 3anuiute TeopeMy 00 U3MEHEHHH TIOJIHOW SHEPIHHU TeJa.

43) Kakue cHITbl Ha3bIBAIOT KOHCEPBATHBHBIMU?

44) ChopmynupyiiTe 3aKOH COXpaHEHUS UMITYJIbCA.

45) Kak cBsi3aHbI CHJIa U TIOTEHI[HAIbHAS SHEPTHs?

46) Kakue 3aKOHBI COXPaHCHUS BBITIOIHSAIOTCS PU a0COIOTHO YIIPpyroM yaape?

A7) 3anuiuTe BRIpAKCHUE ISl KHHETHYECKOW SHEPTUH B CUCTEME, CBSI3aHHOM C IIGHTPOM Macc ¢
WCIIOJIb30BAaHUEM ITPUBEICHHON MacChl U OTHOCUTEIBHOM CKOPOCTH.

48) Kakue 3aKOHBI COXpaHEHUS! BBITIOJHSAIOTCS IPU a0COJIIOTHO HEYNIPYTOM ynape?

49) Yro Takoe nmpuBeaeHHas Macca?

50) Yro Takoe abCOIFOTHO TBEPIOE TEIIO?

51) Kak ompepensieTcss MOMEHT MHEPIIMH Teja B CIIydae TUCKPETHOTO PACIIPEACICHIS MaCCh?

52) 3anummre ypaBHEeHHE TUHAMUKY BPAIATEILHOTO IBUYKEHHSI TBEPAOTO Tela.

53) Kak onpesensiercst paboTa MpH BpalieHHH TBEPIOTO Teia?

54) Kax onpezenseTcs MOMEHT MHEPILIUH TeJIa B CIIydae HEMPEPHIBHOTO PACTIPEISIICHHS MACChl?

55) Chopmynupyiite Teopemy Illteiinepa.

56) Kak onpezensercss KHHETUYECKasi SHEPTUs PH BPALLIEHUH TBEPAOTO Tea?

57) Kak cBsi3aHbI JJTMHA TyTH, TPOWICHHON TOYKOM TBEPIOTO TeJa, ¥ yroj MoBOpoTa Teja?

58) Kaxk npeobpasyrorcs yckopenus, eciu cuctema K nBmkercs orHocutenbHo K' BpamarenbHo?

59) 3anuimTe 3aKOH IBH)KEHHS TOUYKH TBEPIOTO TeJa, COBEPINAIOIIEIO BpaIaTeIbHOE IBUKCHUEC
BOKPYT HEIOJBHUKHOMN OCH.

60) Kak cBsi3aHbI THHEWHAS M yTII0Bas CKOPOCTH?
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61) Yro Takoe MrHOBEHHAsI OCh BpalllcHHs?

62) Uto Takoe IIOCKOE ABMKCHHE Teia?

63) Uto Takoe rupockon?

64) Uro Takoe riaBHbIE OCH Teja?

65) Kak HaliTH KHHETUYECKYIO DHEPTHIO MIPH IJIOCKOM JIBUKEHHE Tena?

66) 3anuirTe OCHOBHBIC YPAaBHEHUS TUHAMHKH [UIOCKOTO JBIIKCHHUS TeJIa.

67) Kak onpezesnsieTcss MOMEHT UMITyJIbca Tesia?

68) Kak onpeienseTcss MOMEHT CHJIbI Tea?

69) KakoBa MakcuMaibHasi CKOPOCTb TIepeiaud B3aUMOICHCTBHSI?

70) Kak BbI MOHMMaETE CIACIYIONIYIO (ppa3y: «IJrHA OHATHE OTHOCHTEIBHOC ?

71) MoeT i CKOPOCTh COMKECHUS IBYX YACTHII B JAHHON CHCTEME OTCYETa 0Ka3aThCs OOJIbIIe
CKOPOCTH cBeTa?

72) IlpuBeaute MpUMEpbl HHBAPUAHTHBIX BEJIMYMH B (DU3HUKE.

73) CyuiecTByeT Jin aOCOIIOTHAS HHEPIIMAIbHAS CUCTEMa oTcYeTa’?

74) ChopmynupyiiTe mocTyaaTel DHHIITEHHA.

75) Kak BbI MOHMMaETe CIACIYIOINIYIO (hpasy: «OJHOBPEMEHHOCTh MOHATHE OTHOCUTEIIBHOE) ?

76) MOseT i OTHOCUTENIbHAS CKOPOCTh YaCTHIIBI B CHCTEME OTCUETA, CBSI3aHHOW C PYTroi
YaCTHUIIEH, OKa3aThCs 00JIbIIIE CKOPOCTH CBETa?

77) Yo Takoe HHBapUaHT?

78) 3anumure npeobpazoBanwus JlopeHa.

79) BpemeHuo1o0HbIe ¥ IPOCTPAHCTBEHHOIIO00HBIE HHTEPBAIIBI

80) ITpeobpa3zoBanus JlopeHiia 11t CKOPOCTH.

81) PenaTHBUCTCKUI UMITYJIbC.

82) OcHOBHOE ypaBHCHHE PEISTUBUCTCKON THHAMUKH.

83) Uro Takoe mMacca moKos?

84) Kunernueckas SHEpTHsl PEISITUBUCTKOM YaCTHIIBL.

85) 3aK0oH B3aUMOCBSI3H MacChl U SHEPIUH.

86) CBs13b MEX/1y UMITYJIbCOM M DHEPrHel YacTHUIIBI.
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