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AHHOTANUA

JuctmumHa «®usnka» maer NpencTaBlieHHE O COBPEMEHHOW (DU3MYECKOW KapTHHE
MHUpa, 3aKJIaJbIBACT OCHOBHI €CTECTBEHHOHAYYHOTO MHPOBO33PEHHS, CIYXKHUT (PYHIAMEHTOM
OOIIETEXHUYECKON Jpynuiu, (GOpMUPYET HABBIKM HKCIHEPUMEHTAIBHOTO HCCIICIOBAHUS
¢u3nueckux sBICHUN U mpoueccoB. OCBOCHHE NUCHHUILIMHBI MPEAoIaracT U3yuyeHne OHJIalH
kypca «®usuka B ompiTax», pa3MemeHHOro Ha HamuonanbHO# T1uiatdopme «OTKpBITOES
o0pazoBaHue».

1. IIEJIb OCBOEHUSA YYEBHOM JUCHUILIAHBI

Heabro y4eOHOW muctMIUIMHBL «DPU3UKa» SBISETCS (OPMHPOBAHUE Y CTYICHTOB
ONOPHBIX 3HAHMM, MO3BOJISIOLNIMX BBIAEIUTH OCHOBOIIOJIATAIOUIME ONBITHBIC 3aKOHBI U Ha HX
OCHOBE IIOCTPOUTH METOJI ITIO3HAHUSI IPUPOJHBIX SIBICHUM.

I'naBHoO#l 3agaveil JUCUMIUIMHBI SIBJISETCS O3HAKOMJIEHHME CTYIAEHTOB C OCHOBHBIMH
(byHIaMEHTAIbHBIMU MOHATUSAMHU U 3aKOHAMHU COBPEMEHHON (PU3UKU, C IKCIEPUMEHTATbHBIMU
(dakTaMu, TIOJIOKEHHBIMUA B OCHOBY (DU3UKH.

YueOHbIe 3aJaYMi JUCHUIIJIMHBI:

B npouecce nzyuenus qUCUUIIMHBI CTYI€HTHI JOKHBI OBJIa/I€Th 3HAHUAMU:

- OCHOBHBIX ()yHJJaMEHTAJIbHBIX 3aKOHOB KJIACCUYECKOM U COBPEMEHHON (PU3UKH;

- O pa3NMYHBIX (DPU3MYECKHX MOJECISX OKPYXKAIOIIEro MHpa M TPaHHUIAX MPUMEHUMOCTH
(bu3nvecKkux Teopuii;

- paboThI C HAYYHOW U HAYYHO-METOAMYECKON JIUTEPATYPOH;

- TpoBeleHHs (U3NYECKOTO HKCIEPUMEHTA U 00pabOTKU pe3yIbTaTOB U3MEPEHUIl, aHaI13a
MIOJIyYE€HHBIX PE3YyJIbTaTOB;

- MCIIOJIb30BAaHUS MaTEMAaTUYECKOIo anmapara GU3uKy;

- pelIeHus MPaKTHYECKUX 3a/1a4, BO3HUKAOIMX B TOCIEAyIoUed mpodeccHoHaIbHOMI
NeSITENIbHOCTH.

2. MECTO YYEBHOM JUCIHUILIUHBI B CTPYKTYPE OOII BO

Jucnunnnza «Pu3nKa» U3y4daeTcsl CTyACHTaMH IIEpBOIO M BTOPOrO Kypca, BXOIWUT B
TEOPETUYECKH OJIOK eCTeCTBEHHO-HAyyHOro Moy pasznena b.1, oOs3arenbHOM dacTu
y4eOHOro IUTaHa TI0 HAampaBlICHUIO TMOATOTOBKH  «KOHCTPYKTOPCKO-TEXHOIOTHYECKOE
o0ecreyeHne MalIMHOCTPOUTENbHBIX MPOU3BOACTB» MNpoduias moarotoBku «KomrmbroTepHoe
IIPOEKTUPOBAHUE U TEXHOJIIOTMU IPOU3BOACTBA U3ECIHIN.

JlcuumuiiHa OCHOBBIBAETCS HA 3HAHUSX M YMEHHUAX, CHOPMHUPOBAHHBIX Y 00yUaromuxcs B
pe3yJpTaTe OCBOCHMS IIKOJIBHBIX KypcoB «Pu3nka» u «MaremaTuka.

BX0aHOM KOHTPOJIb 3HAHUN HE IIPENYCMAaTPUBACTCA.

Jannast nucuuruiMHa sBiseTcs (GyHIaMEHTaNbHOM U TpeOdyeT Ui CBOEro M3y4eHHUs
OTIpENIeJICHHOT0 YPOBHSI MaTeMaThdeckod KyibTypbl. IlpenonaBanue ¢u3uku ¢ mepBoro
ceMecTpa IMpeAnoJiaraeT MPOBOAUTh MaTEMaTHYECKHME OTCTYIUIEHUS IO XOJAy W3Yy4YEHUs
npeamera. BmecTe ¢ TeM akLEHT JenaeTcs Ha TMOHUMaHue (U3MYECKUX SIBICHHH, HX
B3aMMOCBS3M, (OPMUPOBAHHE HAYYHOIO MHPOBO33PEHHUSI M COBPEMEHHOTO (PHU3HUECKOTO
MBILUICHUS, TPUOOPETEHUH HABBIKOB (PU3NUYECKOTO MOJCIUPOBAHMS TMPUKIAJHBIX 3a]a4
OyIyIIero HampaBJICHHS TOITOTOBKH.

W3yuenne ITUCHMITIMHBI HEOOXOIUMO JUIs JalbHEHIIEro U3y4yeHus TaKuX JUCIUIUINH, Kak
"Teopetnueckas mexaHuka", "OcHOBBI TerioMaccoodmena", "ComnpoTuBiieHne MaTepuaioB’,
"T'mapaBnuka" u ap.

VYka3aHHbIE CBSA3M U COAEpKAHUE TUCHUIUINHBI «Du3KKay NalT 00ydaromeMycsi CHCTEMHOE
IIPEJICTaBICHUE O KOMIUIEKCE M3ydaeMbIX AUcIUIIMH B cooTBeTcTBUM OC BO HUAY MUDU,



9T0  00eCIeYMBaeT  COOTBETCTBEHHBIN  TEOPETHUCCKHH  ypOBEHb W IPAKTHYECKYIO
HaNpaBJIEHHOCTh B cucTeMe 00yueHHs OyayIei nesTeaIbHOCTH OaKaiaBpa.

3. ®POPMUPYEMBIE KOMIIETEHIUU U IIVTAHUPYEMBIE PE3YJIbTATbBI
OBYYEHUA

[Ipouecc m3ydenust aucUUILIMHBI «Du3uKa» HampaBieH Ha (OPMUPOBAHHE CIIEAYIONIUX
komnerennuii: YK-1, YKE-1.

Kox
Komnerenmus
KOMIEeTeHIINH
VK-1 CnocoOeH OCyIIECTBIATh MOUCK, KPUTUYECKUA aHAIM3 U CUHTE3 HH(POPMAIIUH,
MIPUMEHSATh CUCTEMHBIN MMOJAXO0/ Il PEIICHHUS] IOCTABJIEHHBIX 33/]1a4
CnocobeH  WCHONB30BaTh  3HAHUA  ©CTECTBEHHOHAYYHBIX  JAWCIUIUIMH,
VKE-1 NPUMEHATH  METOABl  MaTeMaTUYeCKOro aHajau3a W MOJEIIMPOBaHWUA,

TCOPCTUYCCKOIO MW OSKCIICPUMCHTAJIBHOI'O HCCICAOBAHHA B IIOCTABJICHHBIX
3agadax

I/IH,I[I/IKaTOpaMI/I JOCTHIKEHMS KOMIETECHIUM SIBIASIOTCS:

Kon
KOMIIETEHIIU

Kon

Nupukarop
HHJMKaTopa

YK-1

3Hare: Meromuku cbopa u  00paboTkM  wH(poOpMaIum;
aKTyaJbHBIC  POCCHHCKHE W  3apyOeKHbIE  HCTOYHUKH
napopmanmu B cdepe MpodeccCHOHATLHON IeSATSIBHOCTH;
METOJ] CHCTEMHOT'0 aHAJIN3a

3-VK-1

YMeTb: NpUMEHATh METOJUKM IOUCKa, cOopa U 00pabOTKH
V-VK-1 nHGOpPMALNY; OCYIIECTBIATh KPUTHUECKUH aHAIN3 W CHHTE3
uH(pOpMaIMH, TOJYyYeHHON U3 pa3HbIX HCTOYHUKOB

Brnagers: Meromamu  moucka, cbopa U 00paboOTKH,
B-VK-1 KPUTHYECKOT'O aHalM3a M CHHTe3a HMH(pOpMAIMK; METOJIUKOM
CUCTCMHOI'O nMoaxoda JJIsA pCIICHUS ITOCTABJIICHHBIX 3aaa4

YKE-1

3HaTh: OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYUYHBIX JIMCLIMIUIMH,
3-YKE-1 METOABl MAaTEMAaTH4YECKOTO AaHajlW3a W MOJACIUPOBAHUS,
TEOPETUYECKOI0 U IKCIEPUMEHTAIIBHOTO UCCIICIOBAHUS

YMETh:  HCIOJNb30BaThb  MAaTEMaTU4YECKHE  METOABl B
TEXHUYECKUX  IPUIOKEHUAX, PACCUUTHIBATL  OCHOBHBIE
V-VKE-1 YHUCJIOBBIE XApPaKTEPUCTUKHM CIy4YaWHBIX BEJIMYHH, pEIIaTh
OCHOBHBIE 3aJa4d MaTEMaTU4YECKOM CTAaTUCTHUKHU; pellaTh
TUIIOBBIE PACYETHBIE 3a4a4H

BJIQJIETh:  METOJAaMM  MaTe€MaTUYecKOro  aHaiu3a |
MOJIETTUPOBAHUS; METOJIaMU PELICHHS 3a/1a4 aHallu3a U pacueTa
B-YKE-1 XapaKTePUCTHK (PU3NYECKUX CHUCTEM, OCHOBHBIMHU IMpHUEMaMHU
00pabOTKH SKCIIEPUMEHTAIBHBIX JaHHBIX, METOJIaMU PabOTHI C
MPUKJIAJHBIMU MPOrPAMMHBIMU MIPOAYKTAMH

4. BOCIIMTATEJIBHASA PABOTA

Kon | Hampasnenue/uenu Coznanue ycnosui, Hcnonp30BaHne BOCIIUTATEIBHOIO
o0ecnevynBaroIIMX: MOTEeHIIMaJa Y4eOHbIX AUCLUILIUH
B16 | IIpodeccuonansuoe | dopMupoBanue KylabTypsl | Mcnoiab3oBaHHE BOCIIUTATEIBHOTO
U TPyAOBOE HCCIIEIOBATENbCKON 1 MOTEHIIMaja TUCIUIUINH
BOCITUTaHHE HUHXEHEPHOU o01enpopeccuOHaIBLHOTO MOIYIIS
JeSITeNIbHOCTH Uit GopMHpOBaHUS HABBIKOB




Kon

Hamnpasnenue/nenu Co3naHue ycioBHid, Hcnonp3oBanne BOCIUTATENIHLHOTO
OGGCHG‘-II/IBaIOH_[I/IXZ IIOTECHIIUaJ1a y‘-IGGHbIX JUCHUIIIINH

BJIQJICHUS 9BPUCTHYCCKUMHU
METOJaMH MOMCKa U BbIOOpa
TEeXHHUYECKHUX PELICHUI B YCIOBHIX
HEOIPEICIIEHHOCTH Yepe3
crienaIbHbIC 3a1aHusl (METOJUKH
TPU3, mopdonornyeckuii aHamms,
MO3TOBOM IITYPM U Ip.), KYJIbTYpBI
WH)XEHepa-pa3paboTuuka uepes
OPraHMU3aLHIO TPOSKTHOW, B TOM
YHCJIE CAMOCTOSITENILHON paboThI
00YYaIOIINXCs C UCTIOIB30BAHUEM
MPOTrPaMMHBIX ITAKETOB

OpFaHI/ISaIII/ISI HHTCPAKTUBHBIX MGpOHpI/ISITI/Iﬁ U pcam3anunsa CHCHUATU3UPOBAHHBIX

3aJJaHUM ¢ BOCIIUTATEIILHBIM U COLMAIbHBIM aKIIEHTOM:

BBIOOP CITIOCOOOB M METOJIOB pelieHHs (PU3NISCKUX 3a7a9 (CaMOCTOsITeIbHAs paboTa);
BBHITIOJTHCHUE W 3alluTa JabOpaTOPHBIX pa0OT HAa TEMBI, CBSI3aHHBIC C JICKIMOHHBIM
MaTepHaIoM JTUCIUILIMHEI (JJabopaTopHas padboTa).

[TepeunciieHHbIE MEPONIPUATHS HAITPABJICHBI HA:

dbopMUpOBaHUE HABLIKOB PEIICHUS Pa3IMYHbIX (DU3HUECKUX 3a7ay;

dbopMUpOBaHHUE Y CTYISHTOB TPYJIOBOW MOTHBAIMM W AKTUBHON NpO(heCCHOHATHHOU
MO3UIUH, TUYHOTO TPYA0II00US;

pa3BUTHE  TBOPYCCKUX yMEHHA W  HABBIKOB, (OPMHUPOBAHHE  TBOPYECKOTO
npo(hecCHOHANBbHO-OPUEHTUPOBAHHOTO  MBIIUICHUS, HEOOXOAMMOIO JJisi  pPEeLICHHS
HECTaHAAPTHBIX 3a7ad4.

5. CTPYKTYPA U COOEPKXAHUE YYEBHOM JUCHUITIUHBI
OO6m1ast TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISIET 16 3a4eTHBIX eUHUIL, 576 4acoB.
Ne | HaumenoBanue pazaena ydeOHON Buns! yueGHOI Ob6s3ar. ATttecta |Maxkcuma
H/ JUCHUIIIINHBI JACATCIBHOCTH, BKIIKOYAs TeKyH_[I/II\/'I st JIbHBIN
i} CaMOCTOSTEIBHY IO KOHTPOJTb pazmena |( MUHHMA
paboTy CTyIEHTOB H ycneBaeMoc | (¢popma, | NBHBII)
- TPYAOEMKOCTh B ™™ Hedeist) Oamn
QE( aK.gacax (¢popma, 3a
:1) Hedejm) pasaen
a
S 2 5 s
= | 2 . L e
5| E z| &¢| 2 =
S| 2% 8% £§
= = S =
1 xype, 2 cemectp
JIP1-1
JIP2-2
1 | Pasmen 1. Mexanuka 1-10 | 20 | 20 | 12 | 37 JIP3-6 |KU1-10 | 35(21)
b/131-9
T1, T2-10
Pasnen 2. MonexyinsapHas JIP4-12
2 | (cratuctuyeckas) pusukau  [11-16| 12 | 12 | 4 | 18 | BIA32-15 |KM2-16 | 25(15)
T3, T4-16

TEPMOAVMHAMHKA




HToro B TeueHne cemecTpa 32 (32|16 | 55 60(36)
DK3aMeH 40(24)
HUTOTI'O 3a 2-i1 cemectp 100(60)
2 Kypc, 3 cemecTp
JIP1-6
3 | Pasmen 3. DneKTpuyeCcTBO 1-7 [ 14| 14 | 4 | 48 B/131-6 | KU1-7 | 25(15)
T1-7
JIP2-9
4 | Pasnen 4. MarneTnsm 8121010 | 8 | 36 | T3 Ty 1] 2515)
b132-11
T2, T3-12
Paznen 5. Mexanuueckue u 1IP4-14
5 | aIeKTpOMarHUTHLIE 13-16| 8 | 8 4 25 KN3-16 | 10(6)
b33-15
KOJIeOaHUsl U BOJIHBI
Hroro B TeueHune cemectpa 32132 | 16 | 109 60(36)
DK3aMeH 40(24)
HUTOT'O 3a 3-i1 cemectp 100(60)
2 Kypc, 4 cemectp
JIP1-2
6 | Pasnen 6. BonHosas onruka 1-6 [ 12 (12| 4 | 18 | BA31-5 | KHU1-6 | 20(12)
T1, T2-6
JIP2-8
7 | Pasmen 7. KpanroBas ¢pusuka | 7-10 | 8 | 8 4 | 14 | BA32-9 |KM2-10| 25(15)
T3, T4-10
P 8.
K:Zﬁggoﬁaf:i;iﬁm u JIP3-14
8 11-16 12 | 12 | 8 | 23 JIP4-16 | KU3-16 | 15(9)
(bU3UKH TBEPJOTO Tea. BJ132-15
SnepHas ¢puznka
Hroro B Teuenue cemectpa 32132 | 16 | 55 60(36)
DK3aMeH 40(24)
HUTOTO 3a 4-i1 cemectp 100(60)

IIpumeyanue
- JIP — naboparopnas pabora.
- B3 — GombI10€ MOMaIIHEE 3a1aHuE.
- KM — KOHTpOIB UTOTOB.

- T2, T4— Tectsl oHNalH Kypca «Pu3nKa B onbitax», pazMenieHHoro Ha HanyonanbsHoM

mwiatgopme «OTKpbITOE 00pa30BaHUE.

HAMMEHOBAHME TEM U COAEPXKAHUE JEKIIMOHHBIX 3AHATUM

Pazoen 1. Mexanuxa




Ilpeomem ¢usuxu. Metonpl (PU3NUECKOTO HCCIEAOBAHUA: OIbBIT, THIIOTE3a, SKCIIEPUMEHT,
teopust. Ponb (u3MKKU B pa3sBUTHM TEXHUKH M BIMSHHE TEXHUKHU Ha pa3Butue ¢uszuku. CBs3b
¢buzuku ¢ qpyrumu Haykamu. [{uddepeniripoBanie BEKTOPOB.

Tema 1.1 Kunemaruka MatepualibHOM TOUKHU.
IIpencraBnenuss 0 CBOMCTBax IPOCTPAHCTBA M BPEMEHHM, JICXKAIIME B OCHOBE KIIACCUYECKOU
(HBIOTOHOBCKOI) MEXaHHKHU. DJIEMEHTbl KHHEMATHUKH MaTepUaIbHON TOYKU. 3aKOH JBUKCHHUS
MaTepuaibHOW TOUKH. CKOpPOCTh M YCKOPEHHE TOUKHM KaK IPOM3BOJHBIE PaIUyCca-BEKTOpa IO
BpeMeHUu. HopMmanpHOE W TaHreHUMAIbHOE YCKOpeHUs. Paauyc KpUBHU3HBI TpPAEKTOPHHU.
ITocTynarenbHOE ABUKEHUE TBEPAOTO TEA.

Tema 1.2 JInunaMuuecKue MPUHIUIIBI MEXAHUKH.
[TonsiTe COCTOAHMS B KJIACCHUUECKON MEXaHMKE. 3aKOH MHEPLUU U HHEPIHUAIbHBIE CHUCTEMBI
oTcueTa. 3aKOHbI JUHAMHUKN MaTEPUAIIbHOW TOUKU U CUCTEMBI MATEPUAIbHBIX TOUYEK. Y paBHEHUS
neuxeHus. Ilpupona cwin. Cuiibl ynpyroctu U Cujbl TPEHHs. 3aKOH BCEMHUPHOIO TATOTEHUS.
BHemHre u BHYTpeHHHE CHJIbI. 3aKOH COXPAaHEHUs UMITYJIbCa U €ro CBSI3b C OJHOPOJHOCTBIO
npoctpancTBa. LleHTp macc (LeHTp MHEPIIMK) MEXaHUYECKOW CUCTEMBI U 3aKOH €T0 JIBHKCHUSI.

Tewma 1.3 Pabota u sHeprus.
OnemenTapHas pabota cuiibl. PaboTa cuitbl U ee BbIpakeHUE Yepe3 KPUBOJIMHEHHBINA MHTETpall.
Morunocts. KuneTnueckast SHEprusi CUCTEMBI U €€ CBSI3b C padOTOil BHEIIHUX W BHYTPEHHHX
CUJI, IPUJIO’KEHHBIX K CUCTEME.
[Tone xak ¢dopMa maTtepuu, OCYIIECTBIAIOIIAS CUJIOBOE B3aMMOJCHCTBHE MEXAY 4YacTUIAMHU
BemecTsa. [loTreHnManbHass SHEpPrusk MaTepUaJIbHOW TOYKM BO BHEIIHEM CHJIOBOM IIOJIE M €€
CBS3b C CHJIOH, JEHCTBYIOIIEW Ha MaTepHallbHyr0 TOuKy. I[lone UeHTpalbHBIX CHIL
[ToreHunanbHast SHEPTUSl CUCTEMBI. 3aKOH COXPaHEHMsSI MEXaHUYECKOW IHEPIHMH U €ro CBS3b C
OJIHOPOJIHOCTBIO BpeMEeHHU. Jluccunanusi 3Hepruu. 3aKOH COXpPAaHEHUs U MPEBPALICHUsI SHEPTUU.
Y ap abCoNOTHO YNIPYTUX U HEYNIPYTUX TEIl.

Tema 1.4 MoMmeHT ummyJibca.
MoMeHT uMIyJibca MaTepUaIbHON TOYKU U CUCTEMbl. MOMEHT CUJIbl. YpaBHEHHE MOMEHTOB.
3aKOH COXpaHEHMs] MOMEHTa UMILYJIbCa MEXaHMUECKON CHCTEMBI U €T0 CBSI3b C U30TPOIHOCTHIO
MIPOCTPAHCTBA.

Tema 1.5 Kunemartuka u TuHaMuKa TBEPAOTO Tea.
DJIEMEHTbl KUHEMATUKH BPAIlaTeIbHOTO JIBHXKEHHS. YTJIOBas CKOPOCTh U YIJIOBOE YCKOpPEHUE,
UX CBA3b C JIMHEWHBIMH CKOPOCTSIMH M YCKOPEHHUSMHU TOYEK Bpaularomierocs tena. MOMEHT
UMITyJIbCa Te€Jla OTHOCUTEIBHO HEMOABUKHOM OCH BpamieHus. MOMEHT HWHEpUuu Tela
OTHOCHUTEIIBHO OCH. YPaBHEHHE JVUHAMHUKHM BpAIATEIBHOIO JBW)XXEHUS TBEPIOTO Tela
OTHOCHUTEIIbHO HETOJABIKHOM ocu. KuHeTndeckas sHeprusi Bpamaromierocs tena. Pabora cui,
IIPUJIOKEHHBIX K Bpamawomemycs teny. [Iimockoe aBuxenue tena.

Tema 1.6 HennepuuanbHble CUCTEMBI OTCUETA.
Cunel UHEPLMH.

Tema 1.7. DneMeHTHI MEXaHUKH KUIKOCTEM.
VYpaBHeHus: Hepa3zpblBHOCTH U bepHymum. BsiskocTs. JlaMuHapHbBI U TypOYJIEHTHBIH pPEXUMBI
TEYEHUs KUIKOCTEH. J[BH>KEHHE Tell B KUIKOCTAX U razax.

Tema 1.8 PensiTuBucTCKast KWHEMATHKA.
[TpunMn oTHOCUTENBHOCTH B MexaHuKke. [IpeoOpazosanus ["anunes. [ToctynaTs
crenuaibHOi  Teopun  oTHocutenbHocTH.  IIpeoOpazoBanuss  Jlopenma.  Ilonstue
OJIHOBPEMEHHOCTU. (OTHOCHUTENIBHOCTh JJIMH M TNPOMEXYTKOB BpeMeHUu. HMHTepBan Mexuay
COOBITUSIMU M €70 MHBAPUAHTHOCTD 110 OTHOIICHUIO K BHIOOPY MHEPIMAIBHOW CUCTEMBI OTCYETA.
PensatuBUCTCKUI 3aK0H CIOKEHUS CKOPOCTEM.

Tema 1.9 PenaruBucrckas 1uHaMHUKa.
PenstuBuctckuit ummnyibc. OCHOBHOW 3aKOH PENIITUBUCTCKON TUHAMHKU MaTE€pPUATIbHON TOUYKH.
PenstuBucTCKOE BBIpaKEHUE U1 KMHETUYECKOW »HEpPruu. B3anMMOCBA3b MacCbl U 3HEPTUM.
OHeprus cBsi3u cucTeMbl. COOTHONIEHHWE MEXIY IOJHOMW SHEPrued W HMITYJIbCOM YaCTHUIBI.



[Tpuntun skBuBajeHTHOCTU. [loHsATHE 00 OOIIEH TEOPUHU OTHOCHUTEIBHOCTH. [ paHMIIBI
IPUMEHUMOCTH KJIACCUYECKON (HbIOTOHOBCKOM ) MEXaHUKHU.

Pazoen 2. Monexynsapunas (cmamucmuuecxkas) puzuxa u mepmooOuHamura

Bseoenue. CTaTUCTUUECKUN U TEPMOJIMHAMUYECKUI METO/IbI UCCIAEA0BAHNS MaKPOCKOIIMYECKIX
Tes1. TepMomHaMUUueckue napameTpsl. PaBHOBECHbBIE COCTOSHUS U MPOLIECCHI, UX U300paxKeHne
Ha TEPMOJIMHAMUYECKUX JUarpammax.

Tewma 2.1 Kunernueckasi Teopus UJ1€aJbHOTO Trasa.
BriBo ypaBHEHHS MOJIEKYJISIPHO-KUHETUUECKON TEOPUN HIEaJIbHBIX Fa30B JJIs 1aBJIEHUS U €ro
cpaBHeHHEe C ypaBHeHMeM Kinanelipona-MenpgeneeBa. CpenHsAs KHHETHYECKash DSHEprus
MOCTYTIATENIFHOTO JIBIKEHHUS MOJIEKYJI. MOJIEeKyISIpHO-KMHETHYECKOE TOJIKOBaHUE aOCOIIOTHON
temneparypbl. Uuciao creneHell cBOOOIbl MOJIEKYJbl. 3aKOH PAaBHOMEPHOIO pacHpeieieHUs
HHEPTHUU 10 CTENEHIM CBOOOIBI MOJICKYJI.

Tema 2.2 IlepBoe Hauano TEPMOAMHAMUKH.
Pabora ra3a npu usmenenuu ero oorema. KonmuuectBo Temotsl. TemnoemkocTts. IlepBoe Hauano
TepMoAuHaMHUKU. [IpumMeHeHue 1epBoro Hayaja TEPMOAMHAMMKM K H30IpoLeccaM U
aanabaTHOMY TIpollecCy HaeanbHOro rasa. YpasHenue Ilyaccona ammabGaTHOrO mporecca.
3aBUCHUMOCTb TEIUIOEMKOCTH HJEAJIBHOTO ra3a OT Buia mpouecca. llomuTponHsiii mpouecc.
Knaccuueckas MOJEKyJISIpHO-KMHETHYECKAss TEOPHUsSl TEIUIOEMKOCTEH HJealbHBIX Ta3oB U €€
OrPaHUYEHHOCTb. ['paHMIBl IPUMEHMMOCTH 3aKOHA pPaCIpEelcsICHUs DHEPrMM M IOHATHE O
KBaHTOBAHWU SHEPTHH BPAILICHHS U KOJICOAHUI MOJICKYIL.

Tema 2.3 Pacnpenenenue MoJIEKyI1 110 CKOPOCTSM U SHEPTHUSM.
3akoH MakcBemna Uid pacipelesieHus MOJIEKYJ ra3a 1o CKOpPOCTSM M SHEPrusiM TEIUIOBOTO
JBIKCHMS. OKCIIEPUMEHTaJIbHasl IPOBEPKA 3aKOHA PACIPEICIICHUS MOJIEKYJ IIO CKOPOCTSM.
XapakTepHble CKOPOCTH MOJIEKYJ: CpeIHssl KBaJpaTuyHas, HauOoyiee BEpOsATHAs U CpeaHss
apupmetnueckas. bapomerpuueckas ¢opmyina. 3akoH bonblMaHa Uil pacnpeaeraeHns YacTULl
BO BHEILIHEM IIOTEHLMAIIBHOM IIOJIE.

Tema 2.4 DnemeHTbl HEPaBHOBECHOM TEPMOJUHAMUKHU.
Kunerndeckue sBneHus. SIBneHUs nepeHoca B TEPMOJUHAMHYECKH HEPABHOBECHBIX CHUCTEMAX.
OnbiTHBIE 3aKOHBI AU(DPY3UH, TEMJIONPOBOJHOCTH U BHYTpeHHero TpeHus. CpenHee 4uCiO
CTOJIKHOBEHUIl M CpeiHss JiIMHa cBOOOAHOro mpobera Mmonekyn. Bpems penakcauuu.
MornekyasipHO-KUHETHYECKask TEOpUs sIBJIEHUH nepeHoca. CBoicTBa pa3psiKeHHbIX Ia30B.

Tema 2.5 Bropoe Hauano TepMOMHAMUKH.
O6parumbie 1 HeoOpaTuMble Tpoiiecchl. KpyroBoi mporecc (1uki). TeruioBble ABUTATENH U
xononuibHble MamuHbl. [lukn Kaprno u ero KIIJl mna wmpeansHoro rasa. Bropoe Hawano
tepmoauHamuku (popmynupoBku Kiaysuyca n Tomcona). HezaBucumocts KIIJ[ nukna Kapuao
OT TpupoAbl pabouero Tena. DHTpomus. ODHTPONUS HAeadbHOro rasa. CraTUcTHYecKoe
TOJIKOBaHHE BTOPOTO Hayasia TEpMOAMHAMUKH. TpeTbe Hadano TepMoguHaMuKu. DryKTyanuu.

Tema 2.6 PeanbHble ra3pl U )KUIKOCTH.
OTtcTymnieHust OT 3aKOHOB MJi€albHBIX ra3oB. CHibl MEXMOJIEKYJISIPHOIO B3aUMOJCHCTBHUS B
razax. D¢ ¢eKTUBHBIN AuamMeTp MoJeKyl. YpaBHeHue Ban-nep-Baanbca. CpaBHeHHE M30TEpPM
Ban-gep-Baanbca ¢ skcnepumeHTanbHbIMH. KpuTnueckoe coctosiHue. BHyTpeHHSIsT sHeprus
peanbHOro raza. OcoOEHHOCTH KUAKOT'O COCTOSTHHUSL.

Tema 2.7 ®a3oBsie paBHOBeCHS U (ha30BbIe IPEBPAILICHUSI.
da3oBble MpeBpalleHus MEPBOro U BTOPOro poja. Temnora Gpa3zoBoro mnepexojia nepBoro poja.
VpaBuenne Knaneipona-Knaysnyca. CBepXTeKy4eCTh reusl.

Pazoen 3. Dnexmpuuecmeo

Tema 3.1 DaekTpocTaTHUECKOE MOJIE U €r0 XapaKTePUCTUKHU.
3aKOH COXpAaHEHHUs AJIEKTPUUECKOro 3apsiga. Jdnekrpudeckoe mnoise. 3akoH Kynona. OcHOBHBIE
XapaKTEPUCTUKU BJIEKTPOCTATUUECKOTO MOJS - HANpsHDKEHHOCTh M MoTeHuuan mnojsa. CBs3b
HaIpPsHKEHHOCTH W moTeHnuana. [IpuHnun cymepro3unuu. PacdeT anekTpocTaTuueckux moJien
MeToa0M cyneprno3uuuu. [lone qunons.



Tema 3.2 Teopema ["aycca a1 3JI€KTPOCTATUYECKOTO TOJISI B BAKYYME.
ITotok BekTopa HampskeHHocTU. Teopema ['aycca i 3JI€KTPOCTATUUECKOIO MOJI B BaKyyMe.
[Ipumenenue Teopemsl ['aycca k pacuery mosen.

Tema 3.3 DnexkTpocTaTHUECKOE MOJe B AUIICKTPUUECKOU Cpejie.
CBsi3aHHbIC 3apsiibl B JUAIEKTPUKAX. THUIBI JUAIEKTPUKOB. DJIEKTPOHHAS M OPUEHTALMOHHAs
nossipu3auuu. MuaynupoBaHHbl aunonbHbIE MOMeHT. [lonsipuzyemocts Mosekyiibl. Cuibl,
JICHCTBYIOIIME HA JKECTKUM IHUIONb B JJIEKTpuueckoM mose. [lonspusanust IUAIEKTPUKOB.
[TonsspuzoBanHOCTh.  [ludnekTpuueckass  BocnpuMMuuBOCTb.  Teopema  I'aycca  ans
3JIEKTPUYECKOTO TOJs B JHUAJEKTPUKE. OJIEKTpUUYecKoe cmeleHue. Jluanekrpudeckas
IIPOHULAEMOCTD CPE/Ibl. Y CIIOBUS HA TPaHUIIE pa3zelia AUIEKTPUKOB. CEerHETOIEKTPUKH.

Tema 3.4 IIpoBOAHUKH B JIEKTPOCTATHYECKOM IOJIE.
Pacrnipenenenuie 3aps10B B IPOBOAHUKE. DIEKTPOEMKOCTh YEAMHEHHOIO IPOBOIHKKA. B3aumuas
€MKOCTb JIBYX NpOBOJHUKOB. KoHIeHCATOPBI.

Tema 3.5 DHeprus J1eKTpUYECKOTO MOJIS.
OHeprusi 3apsyKEHHBIX YEAMHEHHOTO NPOBOJHUKA, KOHJEHCATOpa, CUCTEMBI IMPOBOJAHHUKOB.
OHeprus sJaekTpocraTudeckoro mnoss. OObeMHas IJIOTHOCTH 3Hepruu. [IpumeHenue 3akoHa
COXpaHEHUs SHEPIUH K pacyeTy MOHAEPOMOTOPHBIX CHIL.

Tema 3.6 IlocTosiHHBIH DJEKTPUYECKUH TOK, €ro XapaKTepUCTHUKU U  YCIOBUS
CyILIECTBOBAHUSI.
O0606m1eHHbI# 3ak0oH OMa I ydacTka nenu. Paznocts notennuanos, DJ1C, HanpsbkeHue. 3aKoH
Jxoyns-Jlenna ans yuactka nenu. [Ipasuna Kupxroda.

Tema 3.7 DnexTpuueckuil TOK B ra3ax U B BaKyyMe.
Toxk B razax. [Inmazma. PaboTa BeIxo/1a 3IEKTPOHOB U3 MeTaiia. TepMOo3IeKTpOHHAS SMHUCCHUS.

Paszoen 4. Maecnemusm

Tema 4.1 MarautHoe 1oJje B BaKyyMe.

MaruautHoe nosie. MaruutHas uHaykuus. 3akoH buo-Casapa-Jlamnaca u ero npumeHeHHe K
pacdery mnojied NPOBOAHUKOB C TOKOM. MAarHuTHOe Mojie MPSMOJIMHEHMHOrO IMPOBOJHUKA C
TOKOM. MarHuTHoO€ 1oJie KpyroBoro Toka. MarHuTHbeIi MOMEHT BUTKAa C TOKOM. MarHutHoe
noje cojieHouAa. BuxpeBoil XapakTep MarHMTHOrO MOJs. 3aKOH IOJIHOTO ToKa (TeopeMa o
LIUPKYJISLIUU BEKTOpa MarHUTHOW MHIYKIUHU) U €r0 MPUMEHEHHE K pacueTy MarHUTHOTO MOJs
TOPOU/JIa ¥ JJIMHHOTO COJICHOU/IA.

Tema 4.2 JlelicTBe MarHUTHOT'O TIOJIS1 HA JIBUYKYILIMECS 3apsi/ibl U IPOBOJHUKYU C TOKOM.
JleiicTBe MarHMTHOrO mois Ha JBWKymwmiics 3apan. Cwna JlopeHma. 3akoH Awmmnepa.
PendATuBUCTCKOE TOJIKOBaHWE MAarHUTHOIO B3aMMOJCHCTBHA IIPOBOJHMKA C TOKOM H
JBIKYIIETOCS DJIEKTPUYECKOro 3apsja. [[BH)KeHHE 3apsHKEHHBIX YAaCcTHUI[ B MAarHUTHOM IIOJIE.
[TpuHIMI AEHCTBUS LUMKIMYECKUX yCKOpUTENel 3apsbkeHHbIX dactull. ekt Xomma. MIT/I-
reHepaTop. KoHTyp ¢ TOkOM B MarHuTHOM 1osie. MarHuTHeli oTok. Teopema Octporpaackoro-
["aycca. Pabota nepemenieHust NpOBOIHMKA U KOHTYpa ¢ TOKOM B MarHUTHOM TIOJI€.

Tema 4.3 MarauTtHoe 11osie B BEHIECTBE.

MaruuTHele MOMEHTBI aTOMOB. Turbl MarHeTukoB. HamaramueHHOCTb. MUKpPO- U MakpOTOKH.
MarautHass BOCIPUUMYHMBOCTh BEIIECTBA. 3aKOH IIOJHOTO TOKAa /s MAarHUTHOTO TOJS B
BelecTse. HanpspkeHHOCTh MarHUTHOTO 1OJIA. MarHuTHasi IPOHUIIAEMOCTh Cpeibl. Y CIIOBHS Ha
TPAHULIE ABYX CPEL.

Tema 4.4 DnexTpomMarHuTHast UHIAYKIUS.

SIBieHME ANEKTPOMArHUTHOM MHAYKIMH. 3aKoH JIeHna. 3aKkoH 31eKTpOMarHUTHOM MHIAYKIUU U
€ro BBIBOJ| M3 3aKOHA COXpPAHEHHWs dHepruu. SBnenue camomHaykuuu. MHIykTHBHOCTH. TOKM
IpU 3aMBIKAHMM U pa3MbIKaHMM LEeNu. SIBaeHWe B3auMHOW WHAYKIUHM. B3aumnHas
WHAYKTUBHOCTb. DHEPrusi CUCTEMBbI NMPOBOJHUKOB ¢ TOKOM. OOBEMHasl IUIOTHOCTh SHEPTUU
MarHUTHOTO TOJIs B HeeppOMarHuTHOH cperie.

Tewma 4.5 OcHoBBI TEOpHM MakcBena.



BuxpeBoe anexktpuueckoe mone. Tok  cMemeHus.  YpaBHeHus ~ MakcBemia A
AJIEKTPOMArHUTHOTO TOJS B HMHTerpaibHOoW W auddepenunansHoit popmax. MarepuaabHble
ypaBHenus. KBazucranmonapsaple TOKA. [IpHHIMIT OTHOCHTENBHOCTH B 3JIEKTPOAMHAMHUKE.

Pazoen 5. Mexanuueckue u snexkmpomacnumuwle KoieOanus u 80J1HbL

Tema 5.1 'apmonunueckue Konedanusl.
XapaKkTepuCTUKU rapMOHHYECKUX KosieOaHu. I"apmonunueckuit OCLIUJLIATOP.
JuddepennnanbHoe ypaBHEHHE TapMOHUYECKUX KojeOaHUi. MexaHndyeckue rapMOHUYECKHE
koneOanus. [lpyXuHHBIA, QU3NUECKHM W MAaTEeMAaTHYCCKUH MAasTHUKHA. OJICKTPUYCCKUN
KOJIEOATeNbHBI KOHTYp. DHEprusi TrapMOHHUYECKHX KoseOanui. ClokeHHe TapMOHUYECKHX
KoJIeOAaHUH OJHOrO HalpaBJIeHUs M OJMHAKOBOM 4acTOThl. buenusa. CroxeHue B3aUMHO
NEPIEHANKYIAPHBIX ~ KojeOaHuil. AHrapMoHMYecKHid ocuIsATop. DOU3NYeckuid  CMBICT
CIHEKTPAJILHOTO Pa3IoKeHUs.

Tema 5.2 3aryxaromiue 1 BoIHYXICHHBIE KOJICOaHUS.
Huddepennmanbaoe ypaBHEHHUE 3aTyXaroumx KoJIeOaHui (MEXaHUYECKUX u
DIIEKTPOMArHUTHBIX) W €ro pemieHue. Amnepuoamueckuii mpouecc. JuddepennmansHoe
YPaBHEHHE BBIHYXIECHHBIX KOJ€OAHUI (MEXaHUYECKUX U JIEKTPOMArHUTHBIX) U €ro pelleHue.
Amrumatyna u (asa BBIHYXKIEHHBIX KosieOanwii. Pezonanc. CooTHomeHue Mexnay (azamu
BBIHY>KJJAIOIIEH CUJIbI 1 CKOPOCTH IIPU MEXAHHMUYECKOM PE30HAHCE.

Tewma 5.3 Bonnbl B ynpyroii cpene.
BonnoBble mnpouecchl. MexaHusm o0Opa3oBaHus BOJH B ynpyroil cpene. I[IpogonbHble u
nornepeyHble BOIHbL. CHUHYCOMJAJIbHBIE BOJIHBL. YpaBHeHUE Oeryuieil BoiHbl. [[nuHa BOJIHBI U
BOJIHOBOE uuciio. BonHoBoe ypaBHeHue. dazoBasi CKOPOCTh U JUCIIEPCUS BOJIH. DHEPIUs BOJIHBIL.
Bextop mnnotHoct mnoroka sHepruu. IlpuHIMI cynepno3uuuMyd BOJH W TPAaHULBI  €ro
npuMeHUMocTH. BonHoBoit naker. ['pynmnoBast ckopocts. MHTepdepenuus u audpaxius BOJIH.
OO6pa3oBaHue CTOSTYMX BOJH M X CBOMCTBA. HopmasibHBIE MOJBI.

Tema 5.4 DneKTpOMarHuTHBIE BOJHBI.
Juddepenumansaple  ypaBHEHHMS — JIEKTpOMarHUTHOM  BoiHbL.  OCHOBHBIE  CBOICTBa
AIIEKTPOMAarHUTHBIX BOJIH. ODHEPrHsl AJIEKTPOMAarHUTHBIX BOJIH. Bektop VYmosa-IloliHTuHTA.
N3myyenue numnosns.

Paszoen 6. Bonnosas onmuxa

Tema 6.1 UnTepdepenius crera.
MOHOXpOMAaTUYHOCTh U BpEMEHHAs KOT€PEHTHOCTb CBETa. BpeMs M [UIMHA KOTEPEHTHOCTH.
[TpocTpaHcTBEHHAs: KOT€pEeHTHOCTh M MHTepdepeHuus. Pacuer nHTeppepeHINOHHON KapTHHbI
OT JIByX KOTEPEeHTHBIX HCTOYHHUKOB. OmnTHueckass [uiMHa myTH. VHTepdepeHuus B TOHKHX
rieHkax. MHoroBosHoBas nntepepenuus. MiareppepomeTpsl.

Tema 6.2 ludpaxus ceera.
[Tpuniun I'roiirenca-®@penens. Meron 30 @penens. [IpsaMonrHeitHOE pacnpOCTpaHEHUE CBETA
B ofHopoaHoil cpene. Hudpakuus Ppenens. Judpakuns dpeHens Ha KpyriaoM OTBEPCTHH U
mucke. udpakuus OpayHrodepa Ha Ieau U KpyriaoM oTBepcTud. Ju@pakiroHHas peleTKa.
Paspemaromas cnoco6HoCTh onTtuyeckux npudopos. Ilonstue o romorpaduu. Judpakuus Ha
npocTpaHcTBeHHOM — pemetke. ®opmyna  Bynbda-bparra.  MccnemoBanue — cTpyKTypbl
KPUCTAJIIIOB. DieMeHTbl Dypbe-ONTHKH.

Tewma 6.3 PacripocTpaHeHHe CBeTa B BELIECTBE.
Hucnepcust cBera. OGnacTH HOPMAJIbHOM M aHOMAIbHOW JUCIEPCUU. DJIEKTPOHHAS TEOpU
mucnepcun. [lormomenne u paccesnue cera. Dddekr Jlomepa B aKycTUKE UM B OITHKE.
N3nyyenune BaBuiiosa-YepeHkosa.

Tema 6.4 Ionsipuzanus cBeTa.
EcrecTBeHHBII M mnonsApu3oBaHHbIN cBeT. llonmsgpusamus cBeTa NpH OTpaKEHUH. 3aKOH
bprocrepa.  JIBoitHoe  syuenpenomieHue. OnHoocHble — Kpuctaibl.  [lomsgpounasr  u
NOJISIPU3ALMOHHBIe TpU3MBL. 3akoH Maioca. MHTepdepeHIys NONIIPU30BAHHOTO CBETA.
HckyccTBeHHast onTHYecKasi aHU30TpoIns. BpallieHne miockocTy noyisipu3aluy.



Pazoen 7. Keanmosas usuxa.

Tema 7.1 TerioBoe uznydeHue.
TemioBoe u3NmydyeHue W JIOMUHECHEHIMs. PaBHOBecHOe TeIuIoBoe Hu3iydyeHue. AOCOIOTHO
yepHoe Teno. 3akoH Kupxroda. 3akon Credana-bombnmana. Pacnpenenenue sHepruu B
CHEeKTpe aOCOIIOTHO YepHOro Tena. 3akoH cMmemieHus Buna. KBanroBas runoresa u ¢opmyna
IInanka.

Tewma 7.2 KBanToBas onruka.
Buemmnuii poroaddexr u ero 3akonsl. YpaBHenue JitHmreiina. @otonsl. Ummynse ¢oToHa.
Hasnenue cBera. OnbiThl JlebeneBa. Dddext Kommrona m ero teopus. KopmyckynspHo-
BOJIHOBAsI IBOMCTBEHHOCTh CBOMCTB CBETA.

Tema 7.3 KopnyCKyJIIpHO-BOJHOBOU JTyaIu3M.
@opmyna ae bpoiins. Judpakuus 37MeKTpOHOB W HEWTPOHOB B KpucTayuiax. IIpoxoknenue
MUKpoYacTHI] yepe3 mienb. CooTHOIEeHUsT HeonpeneaeHHocTel I eizenOepra. OLeHKa YHEPTun
OCHOBHOT'O COCTOSIHMSI aTOMa BOJOpOJa M SHEPruu HYJEBBIX Kosnebanuii ocumiuiatopa. HaGop
OJIHOBPEMEHHO U3MEPSIEMBIX BEJIUYHH.

Tewma 7.4 Ypasuenue lllpegunrepa
BonnoBas (QyHKkuMs, ee CTaTUCTUYECKUH CMBICI U YCIOBHUS, KOTOPHIM OHa JIOJDKHA
ynoBieTBopsATh. [InoTHOCTE BeposTHOCTH. CpenHee 3HaueHHE (HU3NUYECKON BenmuuuHbL. OOmIee
ypaBHeHue Ilpenunrepa. CraunoHapHbele cocTosiHUS. YpaBHeHue Ilpeaunrepa ans
CTallMOHApHbIX cocTosHUM. CBoOonHas uyactuna. KBaHToBas dYacTuna B OJHOMEPHOM
"moreHuuanbHO sme". KBaHTOBaHME 3HEPruy M UMIyjbca yacTUlbl. [IpuHIMN cooTBETCTBUSA
bopa. 'apmonndecknii ocummisaTop. TyHHENIbHBINA 2P QEKT.

Tema 7.5 Atom Bogopona. Mogaens bopa aroma Bogopoaa.
Cnextp um3nmyueHusi aroma Bojoponaa. @opmyna banpmepa. CrnexrtpanbHble cepuu. SnepHas
mojenb atoma. OnbiTel @panka u ['epua. [loctynatsl bopa. Teopust Bogopoaonogo6HOro uoHa.
Cnektp sHepruil snexTpoHa. McmyckaHue W MOIVIOUIEHUE CBETa aroMoM. ATOM BOJOpoAa B
KBaHTOBOM MexaHuke. CHEKTp PHEpPruil 3JeKTpoHa. DHeprernyeckue ypoBHU. IloTeHuumans
BO30Y:KJIeHHs ¥ HOHU3aIMK aToMa. [IpocTpaHCTBEeHHOE paciipe/ieleHUe MI0THOCTH BEPOSITHOCTH
JUIsL 3JIEKTpOHA. MoOAyiab W MPOEKIUs Ha HalpaBiI€HHE MarHUTHOrO TMoJisi OpOUTaIbHOIO
MOMEHTa HMIyJbca diekTpoHa. IIpocTpaHcTBeHHOEe KBaHTOBaHue. KBaHTOBBIE 4MHCIA.
I'MpoMarHuTHOE OTHOIICHHUE.

Tema 7.6 CriuH a5eKTpoHa.
MHorosnekTpoHHble atoMbl. COCTOSIHMSI D3J€KTpOHAa B aTOME M HX XapaKTEPUCTHUKH.
OnexkTpoHHble 000mouku U ciou. llpunmun Ilaynu. Ywuceno cocTossHMHA. DJEKTpOHHBIE
koH¢urypauuu. [lepuoanueckas cucrema snementoB Menaeneea. OmnbiT IlTepna u ['epnaxa.
O ekt 3eemana. PeHTTeHOBCKHE CIIEKTPBI aTOMOB. 3aKOH MO3J1H.

Pazoen 8. Dnemenmul keanmoeou cmamucmuxu u pusuxu meepoozo mena. Hoepnas gusuxa

Tema 8.1 KBanroBas ctaTuCTHKA.
da3oBoe NPOCTPAHCTBO. JJeMEHTapHas sueiika (a3oBoro mpocTpaHcTBa. [IIOTHOCTH
cocrogauil. @DyHkuusa pacnpenenenns @Depmu-/npaka. PyHkums pacnpenenenus bose-
OWHIITENHA.

Tema 8.2 Kpucramnmnueckoe CTpOCHUE TBEP/IbIX TEII.
Kpucrannuueckass pemierka. OO0o03Ha4YeHHE IUIOCKOCTEH M HampaBleHHMH B KpHUCTaJLIe.
Knaccudukanus kpuctamioB o THUIaM CHJI cBsi3u. Beruncnenue nepuoaa pemerku. Konebanus
KpUCTauueckoil pemerku. DoToHHBIH U (OHOHHBIM ra3el. Pacnpenenenue (oToHOB MO
SHEPrUsIM. TermnoeMKOCTh KPUCTAUIMYECKON PEHIETKH.

Tema 8.3 DnemMeHTBl KBAHTOBOM TEOPHUU METAIIIIOB.
Pacnipenienienne >1€KTPOHOB TMPOBOJUMOCTH B MeTayljie MpH aOCONIOTHOM HyJe. OHeprus
®epmu. BimsiHue TemnepaTypsl Ha paclpeneaeHue MEKTPOHOB. YpoBeHb depmu. BHyTpeHHsA
SHEpPrusi U TEIJIOEMKOCTh 3JIEKTPOHHOTO ra3za B MeTayie. DJEKTPOIPOBOJHOCTh METAJUIOB.
CBepxnpoBoAUMOCTb. MarHUTHBIE CBOMCTBA CBEPXIIPOBOJAHUKOB.

Tewma 8.4 30HHAs TeOpHs TBEPABIX TEII.
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OHepreTuyeckre 30HbI B KpUCTalax. BajmeHTHas 30Ha M 30Ha MPOBOAMMOCTH. MeTasibl,
TUDJIEKTPUKA U MONynpoBOAHUKH. (CoOCTBEHHAass MPOBOAMMOCTh  MOJYTPOBOJIHUKOB.
KBasuvactuipl - 3J€KTpPOHBI MPOBOAMMOCTH M JbIpKH. DQQeKTuBHAs Macca d3JIEKTPOHA B
kpuctaiuie. [lpumecHas mTPOBOJMMOCTh MOJYIPOBOJHUKOB. OJIEKTPOHHBIM U JABIPOYHBIN
MOJIYIIPOBOIHUKH. DJIEKTPOHHO-BIPOUYHBIN [EpEX0/] B MOIYNPOBOAHMUKAX. ETo BosbT-aMIiepHas
XapaKTEePUCTHKA.

Tema 8.5 CtpoeHue u CBOMCTBA sIAEP.
CocraB sapa. 3apsii, pasMep u macca siapa. MaccoBoe W 3apsiloBoe uuciia. SepHble CUIIBL.
Jedext macchl U 3Heprust cBsi3u sapa. PagmnoakTMBHOCTh. 3aKOHOMEPHOCTH U MPOUCXOXKACHUE
anbda-, 6eTa- 1 raMMa- U3Ty4eHUs. SepHbIe peakuu 1 3aKOHBI COXpaHeHHUs. Peakius nenenHus
anpa. Llennas peakuus. Peakuus cunresa.

Tema 8.8 DnemeHTapHbIE YaCTULIBI.
OO0mue cBOMCTBa 3JIEMEHTapHBIX YacTHIl. B3auMHble mNpeBpallieHus 3JE€MEHTAPHBIX YaCTHILI.
OyHIaMeHTallbHbIE B3auMojelcTBusA. Kiaccupukanus dSJIeMEHTapHBIX dacTull. JIenToHSI,
aHApOoHbI, KBapku. [lepeHocunku ¢pyHIaMeHTaIbHBIX B3auMojeiicTBuil. [ToHsTHE 00 OCHOBHBIX
npobiaemMax COBpeMEHHON (BU3UKU U aCTPO(PHU3HUKH.

AyHHTOprIe 3aHATHA U 6]0[[)KeT BPEMEHU HA CAMOCTOATEJIBHYIO NOATOTOBKY CTYACHTA

AynutopHbIe 3aHATUS (4ac.) IIpakTny
VueOHas Haumenoanue pasjena, eckasg |CamocrosiTelb
Henens KpaTKO€ HAaMMEHOBaHHE TEMBbI JlaGoparo IIpakTiuec [MOArOTOB | Has paboTa
HBKHI/II/I PHBIC Kue Ka
paboThI 3aHATUS
1 kypc, 2 cemecTp
1 | KunemaTtuka MarepuanabHOM TOUKU 2 4 2 - 6
2 | luHaMu4yeCcKHe NPUHIUIIBI MEXaHUKHU 2 4 2 - 6
3 | PabGota u sHeprus 2 - 2 - 3
4 | 3aKOHBI COXpaHEHUs SHEPTUU U UMITYJIbCa 2 - 2 - 3
5 | MomeHT nmnyJibca 2 - 2 - 4
6 | Kunemaruka u 1uHamMuKa TBEPJIOro Teaa 2 4 2 - 6
7 | IInockoe nBU>KEHHE TBEPAOTO TEIIA 2 - 2 - 3
3 HeunepuuaneHble cucTeMbl OTCUETA. ) i ) i )
DIEMEHTB MEXaHUKH KUAKOCTEN
9 | PensaTuBHCTCKAsl KWNHEMATHKA 2 - 2 - 2
10 | PenaTuBucTCKast TUHAMHUKA 2 - 2 - 2
11 | Kunetnueckas Teopust HA€aIbHOIO rasa 2 - 2 - 2
12 | IlepBoe Hayaji0 TEPMOIMHAMUKH 2 4 2 - 6
13 Pacrnipenenenuie MoseKys o CKOPOCTSIM U ) i ) i )
DHEPIUSIM
14 | Bropoe Hayano TepMOJIMHAMUKHA 2 - 2 - 4
15 OneMEHTH HEPaBHOBECHOU ) i ) i )
TEPMOJIMHAMUKHU
16 Peanbhble ras3el u xxunkocty dazopbie ) i ) i )
paBHOBecHUsl U (ha30BbIe MPEBpaILlCHUS
Hroro cemectp 2 32 16 32 - 55
2 xypc, 3 cemecTtp
1 DNEKTPOCTaTUUECKOE MOJIE U €r0 ) i ) i 6
XapaKTePUCTUKU
) Teopema I'aycca s ) i ) i 6
3JIEKTPOCTATHYECKOTO MOJIsl B BAKyyMe
3 | DJIEeKTpOCTaTUYECKOE NTOJIE B 2 - 2 - 6
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Vuebuas HaumenoBanue pa3zzena, AyHTOpHse 3aRsTH (126) Hg:;(;‘:q ICamocrosTens
HEACTA KpaTKOC HAUMEHOBAHUEC TEMbL : lmoaroToB Has pa60Ta

JUDJIEKTPUUECKOHN cpefie

4 | IIpoBOIHMKH B 3JIEKTPOCTATUYECKOM I10JI€ 2 - 2 - 6

5 | DHeprus 3JIeKTpUYECKOro noJjs 2 - 2 - 6
IToCTOSIHHBIN 2JIEKTPUYECKUN TOK, €TI0

6 | XapaKTEepUCTUKU U YCIOBUS 2 4 2 - 12
CYILIECTBOBAHUS

7 | DneKkTpudecKuil TOK B ra3ax U B BaKyyMe 2 - 2 - 6

8 | MarauTHoOe 1oJie B BAKyyMe 2 - 2 - 6
JlelicTBME MArHUTHOTO TOJIS Ha

9 | mBwXyIIMECs 3apsiibl U MPOBOIHUKY C 2 4 2 - 6
TOKOM

10 | MarHuTHOE II0JIE B BEIIECTBE 2 - 2 - 6

11 | DnekTpomMarHuTHass UHAYKIUS 2 4 2 - 12
DHeprusi MarHuTHOro noJjisi. OCHOBBI

12 2 - 2 - 6
Teopun Makcsenia

13 | "'apmonunueckue konedanus 2 - 2 - 5

14 | 3aTyxaromiye u BEIHY>KJICHHbIE KOJIeOaHUs 2 4 2 - 12

15 | Bonnsl B ynpyroii cpeze 2 - 2 - 4

16 Wuatepdepennst u  nudpakous BOJH. ) i ) ) 4
DIEKTPOMArHUTHBIE BOJHBI
Hroro cemectp 3 32 16 32 - 109

2 Kypc, 4 cemecTp

1 | Marepdepenuus ceera 2 - 2 - 2

2 | ntepdepeHnysi B TOHKUX MJIEHKAX 2 4 2 - 6

3 | dudpaxuus ceeta 2 - 2 - 3

4 Judpakuuonnas pemerka. Pa3permaromias ) i ) i 3
CIOCOOHOCTH ONTUYECKUX MPHOOPOB

5 | ucnepcus cBera 2 - 2 - 2

6 | Ilonspusanus ceera 2 - 2 - 2

7 | TeroBoe nznydenne. KBantoBas ontuka 2 - 2 - 6

8 | KopnyckyasipHO-BOJHOBOW Ayaan3M 2 4 2 - 2

9 | YpaBuenue lllpenunrepa 2 - 2 - 3

10 AtoMm. Monens bopa atoma Bogopoza. > ) ) ) 3
CnuH s51eKTpoHa

11 | KBanToBas craTucTuka 2 - 2 - 3

12 | Kpucraminyeckoe CTpO€HUE TBEPBIX Tell 2 - 2 - 3

13 | DnemMeHThl KBaHTOBOM TEOPUH METAJIIIOB 2 4 2 - 6

14 | 3onHast Teopus TBEPABIX TEI 2 - 2 - 3

15 | Ctpoenue u cBOICTBa siiep 2 - 2 - 3

16 SnepHble peakIuy 1 3aKOHBI COXpaHEHUSI. ) 4 5 i 5
DneMEHTapHbIE YaCTULIBI
Hroro cemectp 4 32 16 32 - 55

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU
[Ipu mnpoBeeHMH 3aHATHH W OpPraHU3alMM CAMOCTOSITEIbHONH pabOThl CTYAEHTOB

HCIOJIB3YIOTCA:
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1. TpamuoHHBIE TEXHOJIOTUH OOyUYeHWsI, MpEAroyiaralonye nepenadyy WHGOpMAIMUA B
TOTOBOM BHJE, (opMHUpOBaHWE YYEOHBIX YMEHMI MO 00pasily: JIEKIHS-U3JI0KCHHE, JICKIIHS-
00BsICHEHUE, TPAKTUYECKHE 3aHATHS, Ta00paTOpPHBIC PabOTHI.

Hcnons30BaHue TPaJUIIMOHHBIX TEXHOJOTUH 00ECredrBaeT OPHEHTUPOBAHHUE CTY/ICHTA B
NOTOKE WH(POPMAIINH, CBA3aHHOW C pa3IMYHBIMU MOAXO0JAMH K BOIIPOCaM, paCCMAaTPHBACMbIM B
npenenax JIUCHUIUIMHBI; CaMOOIIPE/IeTICHHEe B BBIOOpE ONTUMAIBHOTO IMYTH U CIOCOOOB
JMYHOCTHO-TIPO(ECCHOHATBHOTO PA3BUTHS; CHCTEMATU3AIIMIO 3HAHHIA, TIOJYYCHHBIX CTYICHTaAMHU
B TIPOIECCE ayIUTOPHON M caMmoCToATeNnbHOU padoThl. [IpakTHdeckue 3aHATHSI 00ECIICUYMBAIOT
pa3BUTHE U 3aKPEIJICHUE YMEHHI U HABBIKOB.

2. MaTepakTUBHBIC TEXHOJIOTUU OO0YUYEHHUS, MTPEAIOIATAOIINE OPTAHU3AINI0 O0OYUCHHS KaK
NPOJYKTUBHONH TBOPYECKOH JEATEIILHOCTH B PEKUME B3aUMOJICHCTBUS CTYJICHTOB JIpPYyr C
JPYTOM U C MIPETIOaBaTEIEM.

NHTEPAKTUBHBIE OBPA30BATEJIBHBIE TEXHOJIOT'MU

Ne HaumenoBanue pa3nena Bun 3anaruit (iekuus, Nurepaktusubie | Konnue
pas- JTUCITUIUIAHBI (TEMa) CEeMUHAp, PAKTHYECKOE dbopMbI CTBO
nena 3aHsTHE, JTJabopaTOpHAas o0Oy4deHus 4acoB

pabora)
1 Kypc, 2 cemecTp
1 Paznen 1. Mexanuka JlaboparopHast pabota JIP1, JIP2, JIP3 12
Paznen 2. Monekynsapuas | Jlaboparopuas pabota JIP4 4
(craTucTudeckas) GU3HNKa U
TEPMOJMHAMHKA
2 Kypc, 3 cemecTp
3 | Pasmen 3. DnekrpudectBo | JlaboparopHas pabota JIP1 4
4 | Paznen 4. Marnetusm JlaGopaTopHas paborta JIP2, JIP3 8
5 | Pasmen 5. Mexannueckue u | JlaboparopHas pabora JIP4 4
AIIEKTPOMArHUTHBIC
KOJIeOaHMsI U BOJIHBI
2 Kypc, 4 cemecTp
6 | Pazmen 6. BomnoBas JlabopaTtopHas pabota JIP1 4
OTNTHKA
7 | Pazmen 7. KBanToBas JlabopaTtopHas pabota JIP2 4
¢du3uka
8 | Pazgen 8. DnemeHTHI JlabopaTtopHas pabota JIP3, JIP4 8

KBAHTOBOM CTaTUCTUKU U
(u3KMKHU TBEPAOIO Tela.
SAnepHas ¢puzuka

Hcnons3oBaHue HHTCPAKTUBHBIX 06pa3OBaTeJ'H>HBIX TEXHOJIOTHI CHOCO6CTByeT
IMOBBIIICHHUIO MHTEPECA U MOTUBAIIMU YUalIUXCs, aKTHBU3AI[UU MBICITUTEIbHON JCATCIIbHOCTH U
TBOPYCCKOTO IMOTCHIMAIa CTYACHTOB, ACIACT Oolee BCP(I)CKTI/IBHBIM YCBOCHHUC Marcpuraia,
IMMO3BOJIACT MHAUBHUAYAJTIU3UPOBATH 06yquI/Ie N BBECTHU SKCTPECHHYIO KOPPECKIHIO 3HAHHUI.

Opranusanusi CaMOCTOATEIbHOM PAa0OTHI CTYICHTOB

Ilenb camocTOATENBbHOM pabOTHI: 3aKpeIuIeHWEe 3HAHHM, IMOJyYEHHBIX Ha 3aHATHSIX.
CamocrosiTenpHass paboTa CTYJIEHTOB MOJpa3yMeBaeT IMOJ cO00W MpopadOTKy JEKIIMOHHOTO
MaTepuaja C HCIOJIb30BaHUEM DPEKOMEHJIyeMO#l IuTepaTypbl M HMHTEPHET-UCTOYHUKOB JUIS
INOATIOTOBKH K .]'Ia60paT0pHI)IM pa60TaM, BBITIOJTHCHHUIO TECTOBBIX, TCMATHUYCCKUX U OOJIBIIINX
JIOMAIITHUX 3aJIaHuH 0 JUCIUILITHE.
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Jis yriyOneHHOro W3y4YeHMsl JUCLUILIMHBI CTYAEHTBl B paMKaxX CaMOCTOSITEIbHOMN
paboThl OCBaMBAaIOT MOJAYJM OHJAaMH Kypca «®Pusukay, pa3MmenieHHOro Ha HaruoHanbHON

wiatopme «OTKpbITOE 0Opa30BaHUE:

No HaumenoBanue Henens Moayab oHJIalH Kypca «@u3HKa B ONBITAX)
n/m pasaeia ceMecTp
Y4eOHOI TUCHHMIJIMHBI a
1 Kypc, 2 cemecTp
Monyns 1. Kunematuka
Monyns 2. JIlnHamuka: BUJIbl CUJI U UHEPLIUS
Monyib 3. JIluHamMuKa ¥ 3aKOH COXPaHEHUS
MMITYJIbCA.
1 ®u3ukKa B ONBITAX. 1-10 Monyib 4. 3aKk0H cOXpaHEHUS SJHEPTUU
Yacte 1. Mexanuka Moayinb 5. 3aKOH COXpaHEHUSI MOMEHTa UMITYJIbCA.
BpamarensHoe aBukeHue
Monaynb 6. CnokHOE BpalaTeabHOE ABUKEHUE
Monyns 7. I'mpockorbsl
Monyns 8. HennepuuanbHble CUCTEMBI OTCUETA
Monynsb 1. ['a30BbIe 3aKOHBI U TETUIOBBIEC MAIITMHBI
Mopynsb 2. D1eMeHTbl CTATUCTUKH MOJIEKYJISIPHBIX
®u3nka B ONBITAX.
YacTts 2 encreM
2 ) 11-16 Mopyns 3. @a30Bble IpEeBpaILCHH
MonekynspHas
(usuKa Monyns 4. SIBneHust Ha TpaHUIIE pa3iena cpe
Monyns 5. SIBiieHus nepeHoca U HU3Kue
TEeMIIepaTypPhl
2 Kypc, 3 cemectp
Monyinb 1. DnekrpocraTuka
®u3nka B ONBITAX. 1-7 Mopayns 2. [IpoBOAHUKY B 3JEKTPUUECKOM T10JIE
3 YacTs 3. Moaynsb 3. ITocTOSTHHBIN TOK
DIIEKTPUUYECTBO U Mopyns 4. MarautHoe nosue
Mar"HeTusM 8-12 Monyns 5. DeKTpoMarHuTHasE UHIYKIAS
Monyibs 6. Hectanmonapusle TokH. ['a30BbIi pa3ps
2 Kypc, 4 cemecTp
Monyns 1. Mogenu BosH. CKOpOCTh CBeTa
Monyinsb 2. [lonsipuzanus BoiH
Mopynb 3. 3aKOHBI OTPaXKEHUS U IPETOMIICHHS
®u3nKa B ONBITAX.
Monyns 4. CTosiurie BOJHBI
4| Yactp 4. Bonssl u 1-6
Monyns 5. UnTepdepenius BoiaH
ONTHKA
Monyns 6. qudpakuus Openens
Monyns 7. qudpakuus Opaynrodepa
Monaynb 8. BosiHBI B aHU30TPOIHBIX Cpeaax
Mopayns 1. TennoBoe uzinyueHue
Monyns 2. OnsiT Pezepdopaa
Monyinb 3. OnbiT @panka u ['epua. PeHTrenoBckoe u
raMmma-u3JydeHne
(u3HKa B ONBITAX. Moayns 4. PagnoaktuBHOCTE. [IpHOOPEI 1 METOBI
5| Yactp 5. AToMHas 7-10 Y ' - pHbop
PETUCTPAINH YaCTHUII
¢buznka
Mopyns 5. ConpoTUBIEHUE METAIIIOB U
MOJTYTIPOBOTHUKOB
Monynb 6. Dddext 3eemana u Ipyrue KBaHTOBBIE
s ekt
Tembl 00JIbIINX JOMAIHUX 3aJaAHUI:
2 ceMecTp:
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bosnbmioe nomamnee 3ananne 1 — Mexannka MaTepuaibHON TOUYKU U TBEPAOTO TEJA.
Bonbioe nomamnnee 3aganue 2 — MonekyinsipHas GU3nuKa 1 TEPMOJAUHAMHUKA.

3 cemecTp:

bonbioe nomamnee 3aganue 1 — OnexkrpocraTuka. [IocTOSHHBIN TOK.
Bonbsnioe nomaminee 3agague 2 — MaraeTusm.
Bonwmoe momartee 3amanue 3 — KonebaHnust 1 BOJIHEL.

4 cemecTp:

bonwmoe nomamaee 3amanue 1 — BoaHoBas onruka.

bonwmmoe nomamrnee 3aganue 2 — KBantoBas ¢usuka.
Bonbmoe nomamnee 3aganue 3 — DeMEHThI KBAHTOBOW CTATUCTHKH U (PU3UKU TBEPAOTO
Tena. SnepHas ¢pusuka.

7. OEHOYHBIE CPEJACTBA AJIs1 BXOAHOI'O, TEKYHIEI'O KOHTPOJIA U
MMPOMEXYTOYHOM ATTECTAIIUA

@OoH/ OLEHOYHBIX CPEACTB IO JMCLUUIUIMHE OOeCHeyrBaeT IMPOBEPKY OCBOCHMS
IUIAHUPYEMBIX pPE3yJbTaTOB OOydeHHs (KOMIIETEHUUMH M HUX HWHAMKATOPOB) IOCPEICTBOM
MEPONPUATHIA TEKYILIETro, PyOeKHOI0 ¥ MPOMEKYTOYHOTO KOHTPOJIS IO AUCLUIUINHE.

CBs3p MeXIy (OpMUPYEMBIMH KOMIIETCHIHMSAMU M (OpMaMH KOHTPOJS WX OCBOCHHS
npejcTaBjeHa B cleayomien Tadnuue:

[IpoekTupyemble pe3ynbTaTbl OCBOCHHS AUCLUIIIMHbI
. CpencTBa 1 TEXHOJIOTUH
Kon Y MHIUKATOPBI (POPMUPOBAHUS KOMIIETCHIIUI
3nars (3) ‘ Yumerts (V) ‘ Bnanets (B) OHeHIH
1 kypc, 2 cemectp
YK-1 3-YK-1 V-VK-1 B-VK-1 JIP1-4, T1-4, BJ131-2, O
VYKE-1 3-VKE-1 V-VKE-1 B-VYKE-1 JIP1-4, T1-4, BJ131-2, D
2 Kypc, 3 cemecTp
YK-1 3-VK-1 V-VK-1 B-VK-1 JIP1-4, T1-3, BA31-3,D
VYKE-1 3-VKE-1 V-VKE-1 B-VKE-1 JIP1-4, T1-3, B/I31-3, 93
2 xypc, 4 cemecTp
YK-1 3-VK-1 V-VK-1 B-VK-1 JIP1-4, T1-4, BJI31-3, D
YKE-1 3-VKE-1 V-VKE-1 B-VYKE-1 JIP1-4, T1-4, BJI31-3, D
[Ipumeyanue

- JIP — nabopatopHast pabora.
- B/13 — 6onpiioe qomariiHee 3agaHue.
- O- 5K3aMeH
- T2, T4 — tecthl oHMalH Kypca «DPu3uKa B ONbITaX», pa3MenieHHoro Ha HarronansHol

wiatdpopme «OTKpbITOE 00pa3oBaHUE.

HIka/ja oueHKH 32 TEKYLLYI0 aTTeCTALNI0

Paznen ®dopma MaxkcumanbHbii | MakCUMaJIbHBIN
TEKYILEro oamn Oar 3a pazaen
KOHTPOJIS
1 xype, 2 cemectp
Paznen 1. Mexanuka
JlaGopaTopHbie pabOThI JIP1-3 5
TecTsl T1, T2 10 (8,2) 35
Bbonwiioe nomarinee 3aianue bJ131 10
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Paznen ®opma Maxkcumaneabpiii | MakcuMainbHbBIN
TEKYILETro Oain Oart 3a pazaen
KOHTPOJISI
Pa3nea 2. Moaexkyasipaas
(cratucTuueckas) pusuka u
TEePMOIMHAMMKA
JlaGopaTopHbie pabOThI JIP4 5 25
Tectbl T3, T4 10 (8,2)
bonrbiioe nomariinee 3ajiaHue bJ132 10
Htoro cemectp 1 60
2 xypc, 3 cemectp
Pazgen 3. JiekTpuuecTBo
JlaboparopHbie pabOTHI JIP1 5 )5
TecTn T1 10
Bousbiioe qomaiiiHee 3aganue bJ131 10
Pa3znen 4. MarmeTnsm
JlaGopaTopHbie pabOThI JIP2-3 5 25
Tectbl T2, T3 10 (8,2)
Bonbmoe nomaraee 3aganue bJ132 5
Pazgen S. Mexannuyeckue u
3J1eKTPOMATHUTHBIE KOJe0aHUs U
BOJIHBI
JlaboparopHbie pabOTHI JIP4 5 10
Bonbmoe nomarHee 3aganue bJ133 5
Htoro cemectp 2 60
2 xypc, 4 cemecTp
Pa3znen 6. BosiHoBasi onTuka
JlaGopaTopHbie pabOThI JIP1 5 20
TecTsl T1, T2 10 (8,2)
Bornbmoe nomarHee 3aganue bJ131 5
Pa3nesn 7. KBantoBas ¢pusuka
JlaGopatopHble paboThI JIP2 5 25
Tectbr T3, T4 10 (8,2)
Bonbiioe qomaiiiHee 3aganue bJ132 10
Paznen 8. DiieMeHTHI KBAHTOBOM
CTATHUCTUKHU U (U3UKHU TBEPAOIO TeJia.
Anepuas pusuka 15
JlaGopaTopHbie pabOThI JIP3-4 5
Bonbiioe nomaiiaee 3aganue b/133 5
HUroro cemectp 3 60
[IIxaJja OLeHKH 32 MPOMEKYTOYHYIO aTTeCTaluIo0 (IK3aMeH)
‘ Kpurepuu oneHnBanus bamn
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3HaHUE OCHOBHBIX TIOHSTHI M ONIPEACIICHUM, 3HAaHUE CTICITU(DUUSCKHUX TSI 39-40
paCCManI/IBaeMOI‘O pa3,uena TCpMI/IHOB U UX IIOHUMAaHUC, paS’bHCHeHI/Ie
0COOEHHOCTEH MPUMEHEHUSI TEOPETUUSCKUX 3HAHUH Ha MPAKTUKE, YTO MOXKET
BLIpa)KaTBCH B YBepeHHBIX OTBETAaxX Ha OOIIOJIHUTCIIbHBIC BOHpOCBI
MIPEno/1aBaTelis

3HaHUE OCHOBHBIX MOHATUN M ONPEACTICHUHN, 3HAHNUE CTIEUU(PUIESCKUX [T 36-38
paccMaTpruBaeMoro pasjiesia TEPMUHOB M UX HETIOJTHOE TOHUMAaHUE,
pa3bsiCHEeHHE 0COOCHHOCTEH MPUMEHEHHs TCOPETUYESCKHUX 3HAHUN Ha MTPAKTHUKE

3HaHUE OCHOBHBIX TOHITHH M ONPEACIICHUM, 3HAHUE CTICITU(DUUECKHUX TSI 32-35
paccMaTpuBaeMOro pasjiena TepMUHOB U UX ToHUMaHue. He pasbsicHun
0COOEHHOCTH TPUMEHEHHS TEOPETUUECKUX 3HAHUM HA MPAKTHKE

3HaHUE OCHOBHBIX MOHATUN M ONPEAETICHUHN, 3HAHNUE CTIEUU(PUIESCKUX [T 28-31
paccMaTpUBaeMOro pasjiesia TepMHUHOB U UX HEIoJHOoe oHuMaHue. He
Pa3bSICHUI OCOOCHHOCTH MPUMEHEHUS TEOPETHUECKIX 3HAHHMH Ha MPAKTHKE

HermnonHoe 3HaHME OCHOBHBIX MOHITHH U ONIPEACICHUN, Crienu(DUIeCKUX IS 24-27
paccMaTpuBaeMoro pasjeiia TEpMHUHOB M UX HETOJIHOE ToHuMaHue. He
pPa3bICHII 0COOCHHOCTH NPUMEHEHUS TEOPETUUECKUX 3HAHUI Ha MPAKTHKE

HUTOI'O makcumym 40
NTOI'O munumym 24

IIIka/a HTOroBOM OLICHKH 32 CeMeCTp
HToroBasi oleHKa NpeACTaBIsieT cCOO0OW CyMMy OaijioB, 3apa0OTaHHBIX CTYICHTOM IIPH
BBINOJIHEHUM 33JaHUM B paMKax TEKYILIEro M IMPOMEKYTOUYHOIO KOHTPOJS W BBICTABISAETCA B
coorBeTcTBUM ¢ IlonoxkeHneM 0 KpeIUTHO-MOAYIBHON CUCTEME B COOTBETCTBHM CO CIEAYIOLIEH
IIKaJIOM:

OreHka no 4-0aJIbHOM MIKaJIe CymmMma GaioB Ouenka ECTS

S — KOTJIIMYHOY 90-100 A

85-89 B

4 — «xopomo» 75-84 C
70-74

D
3 — «yJOBJIETBOPUTEIILHO» 65-69

60-64 E

2 — «HEYI0BJIETBOPUTEIHLHO» Huxe 60 F

PacmmmdpoBka ypoBHS 3HAaHWN, COOTBETCTBYIONIETO ITOTYYCHHBIM OajutaM, Jaercs B
Ta0IHIE YKa3aHHOW HUXKE

Cymma | Ouenka

VYpoBeHb IPUOOPETEHHBIX 3HAHUI IO TUCLIAIIIINHE
OaLI0B ECTS p pHoop

«OTINYHOY - TEOPETUUECKOE COEPKAHNE Kypca OCBOEHO MOJIHOCTBIO,
0e3 npobenoB, He0OX0UMbIE TPAKTUUECKHE HABBIKU PabOTHI C

90-100 A OCBOEHHBIM MaTepHanoM c(pOpMHUpPOBaHBI, BCE MPEyCMOTPEHHBIE
porpaMMoil 00y4yeHus ydeOHbIe 3a/1aHus BBIMOJIHEHbI, KAUeCTBO MX
BBITIOJTHEHUSI OLIEHEHO YHCIIOM 0aljioB, OJIM3KUM K MaKCUMaJIbHOMY.

«OueHb XOpOUIo» - TEOPETUUECKOE COAEPKAHUE Kypca OCBOEHO
MOJIHOCTBIO, 63 Mpo0esoB, HeOOXOAUMbIE TPAKTUYECKHE HABBIKH
85-89 B paboThI ¢ OCBOCHHBIM MAaTEPUAIIOM B OCHOBHOM C(OPMHPOBAHBI, BCE
) IIpelyCMOTPEHHbIE porpaMMoin o0ydeHus yueOHble 3aJaHus

BBITIOJTHEHBI, KAYECTBO BBITIOJIHCHU S OOJIBLIIMHCTBA U3 HUX OLCHCHO

YUCJIOM 0aJlIOB, OJIM3KUM K MaKCHMAJIBHOMY.
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Cymma
OasioB

Orneska
ECTS

YpoBeHb MPHOOPETEHHBIX 3HAHHUH TI0 JTUCITUTIIIHHE

75-84

«XO0pOoI1I0» - TEOPETUUECKOE CO/IEPI)KaHIE Kypca OCBOCHO MOJIHOCTHIO,
0e3 mpoOenoB, HEKOTOPBIE MPAKTUUYECKHE HABBIKU PAOOTHI C
OCBOCHHBIM MaTepuaioM c(hOpMUPOBAHBI HEJOCTATOYHO, BCE
IPEyCMOTPEHHBIE IPOTPAMMOI 00ydeHUs yueOHbIE 3a1aHuUs
BBITIOJTHEHBI, KAYECTBO BBIITOJIHEHHUS HU OJHOTO M3 HUX HE OLIEHEHO
MHHHMAJIBHBIM YHCIIOM 0aJlIOB, HEKOTOPBIE BU/IBI 331aHUH BHIITOITHEHBI
C OLIMOKaMHU.

65-74

«Y IOBIIETBOPUTEIHFHOY - TEOPETHUECKOE COJIePIKaHUE Kypca OCBOCHO
YaCTUYHO, HO IPOOEIIBI HE HOCST CYIIECTBEHHOI'O XapakTepa,
HE00XO0IMMBbIE PAKTUUYECKUE HABBIKM PAOOTHI C OCBOCHHBIM
MaTepHajoM B OCHOBHOM C(pOpMUPOBAHBI, OOJILITMHCTBO
IPEIYyCMOTPEHHBIX MPOTpaMMOi 00y4YeHHs yueOHBIX 3aaHui
BBITIOJTHEHO, HEKOTOPBIE M3 BHINOJHEHHBIX 33aHUH, BO3MOKHO,
cozieprKaT OLUTHOKH.

60-64

«ITocpecTBEHHO)» - TEOPETUYECKOE COJIEPIKAHUE Kypca OCBOCHO
YaCTUYHO, HEKOTOPhIC IPAKTHYECKHUE HABBIKU PaOOThI HE
c(hOpMHUPOBAHBI, MHOTHE ITPETYCMOTPEHHBIC TIPOTPAMMON 00yICHHUS
y4eOHBIC 3aJJaHUSI HE BBITTOJHEHBI, THOO Ka4eCTBO BBHITOJIHCHUS
HEKOTOPBIX M3 HUX OIICHEHO YMCIIOM 0AJUIOB, OJIM3KUM K
MUHUMAIBHOMY.

Hixe
60

((HCy,HOBJICTBOpI/ITeJ'ILHO» - OU€eHb cJ1adbIe 3HaHHUA, HCAOCTATOYHBIC AJIsA
INOHUMAaHMHs KypcCa, UMECTCA 00IBIIIOE KOTUYECTBO OCHOBHEIX OIINOOK
1 HCJOYCTOB.

2 cemecTp
1.

2.

N

CryneHT cuuTaercs aTTeCTOBaHHBIM IO pa3fely, IK3aMEeHy, €Clii OH HaOpaa He MeHee
60% OT MakcHMaJIbHOTO OaJlia, MPeAyCMOTPEHHOTO paboyeil mporpaMmoil.
KoHnTponbHble MeponpusiTusi, 3a KOTOpble CTyJaeHT mnoinyuun O OamioB (HesBKa B
YCTAHOBJIEHHBIN CPOK), MoJuIexar o0si3aTenbHON nepecaade. Cpoku mepecsiad KOHTPOJIbHBIX
MEPONPUITHI B TEUEHHUE CEMECTpa OIpeaenseT kadeapa.
CryneHT, nponyCTUBIINM KOHTPOIbHOE MEPONpUsATHE 0€3 yBaKUTEIbHONW MPUYNHBI MU
MOJyYMBIIMN 3a HEro HEYJIOBIETBOPUTEIBHYIO OLIEHKY, IOCJ€ Mepecaadyd KOHTPOJIBHOTO
MEpOTNPHUATHS [TOJy4yaeT 6ajul HUXKE YCTaHOBJIEHHOTO Ha 25%.

BOHPOCBI K 3K3aMEHY

DJIeMEHThl KHHEMATHKN MaTepuaibHON TOUkH. Tpaekropus. IlyTs n nepememenne. CkopocTs
1 yCKOPEHUE TOYKH KaK TPOU3BOJHBIE PAJNYCa-BEKTOPA I10 BPEMEHMU.
Pannyc xpuBu3HBI TpaekTOpuu. HopManbHOE ¥ TAHT€HIUAIILHOE YCKOPEHHUS.
3aKOH UHEPLHUN U UHEPLHUAIIBHBIE CHCTEMBI OTCUETA. 3AKOHBI JUMHAMUKHA MAaT€pUATIbHON TOUKH.
HNMnynec MaTeprabHOM TOUYKHU U €r0 U3MEHEHUE.

Bremnue v BHyTpeHHNE CUIIBbL. 3AKOH U3MEHEHHMS MMITYJIbCA CUCTEMBI. 3aKOH COXPAHEHMS
HMILYJIbCA.
enTp Macc (LIeHTp UHEPIUN) MEXaHUUECKON CUCTEMbI U 3aKOH €TI0 JBUKEHHUS.
OneMeHTapHast padota cuiibl. PaboTa cuIlbl U ee BhIpaXKeHUE Yyepe3 KpUBOIUHEHHBIN
nHTErpas. MomHocTs

Kunernueckasi SHEprHsi CHCTEMBI U €€ CBA3b ¢ Pa0OTOM BHEIIHUX U BHYTPEHHUX CHIL.
[ToTeHumanbHas SHEPTHsI CUCTEMBI. 3aKOH COXPAaHEHUSI MEXaHUYECKOU SHEPTUU.
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9. Kunematuka BpamaTebHOT0 IBUKEHHS TBEPAOTO Teja. YTII0Basi CKOPOCTh U YTIIOBOE
YCKOPEHHE, UX CBS3b C TMHEHHBIMHU CKOPOCTSIMU U YCKOPEHUSIMU TOUEK BPAILIAIOIIETOCs Tea.

10. MoMeHT cuiibl. MOMEHT UMITYJIbCa MaTepUAIbHON TOYKU. Y paBHEHHE MOMEHTOB.

11. 3akoH coxpaHEHUs MOMEHTA UMITYJIbCa.

12. MoMeHT umIyJibca Teaa OTHOCUTEIBHO HEMOABUKHON OCH BpaleHus. MOMEHT UHEPLIMU
T€J1a OTHOCUTEJIBHO OCU. Y paBHEHUE IMHAMUKH BpAIaTEIbHOIO JBUKEHUS TEla.

13. MoOMeHTBI HHEPIIMK TOHKOTO CTEPKHS, IWJIUHpa, apa. Teopema Il teitHepa.

14. Kunetnueckas HEpPrus BpaIlaloerocs: TBeporo Tena. PaboTa cuil, mpuiaoKEeHHBIX K
BpalllaloleMycs TeIy.

15. TInockoe nBukeHHE TBEpAOro Tesa. KuneTnueckast SHEprus Tena Mpy MJI0CKOM JBUKEHUH.

16. Hennepumanbabie cucTeMbI oTcueTa. Cuiibl HHEPIUH.

17. TlocTynaTsl cienualbHON Teopun OTHOCUTENbHOCTH. [IpeobpaszoBanus JlopeHia.

18. OTHOCUTENBHOCTD JUIMH U IPOMEXYTKOB BpeMeHu. CoOCTBeHHas! IMHA U COOCTBEHHOE
BpeMs.

19. PenaTUBUCTCKUIN 3aKOH CIIOKEHHUSI CKOPOCTEH.

20. PenstuBuCcTCKUM UMITYJIbC. OCHOBHOM 3aKOH PENIATUBUCTCKON JUHAMHUKH.

21. PenatuBHCTCKOE BBIPAXKECHHE ISl KHHETUYECKOM sHepruu. [lomHas sHeprus u 3Heprust moKosl.
CooTHo1IeHNs MEX/1y OJTHOW SHEPTUEN U UMITYJICOM YaCTUILIbI.

22. BpIBOJ ypaBHEHHS MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH UACaTbHBIX Ta30B AJIs JaBJICHUS U
€ro cpaBHeHUe ¢ ypaBHeHueM Kitanelipona - MeHeneesa.

23. MonexkynspHO-KMHETHYECKOE TOJKOBAaHUE a0COIOTHOM TeMiieparypbl. Uucio crenenei
CBOOO/IBI MOJICKYJIBI. 3aKOH PAaBHOMEPHOTO PACIIPE/ICIICHUS YHEPTUH 110 CTETICHSIM CBOOO/THI.

24. PaboTa raza npu U3MEHeHHHU ero oobema. BHyTpeHHss sHeprusi. KonndecTBo TEmIoThI.
Tennoemkocts. [lepBoe Hayao TEPMOINHAMHUKHU.

25. BHyTpeHHss SHEprus UACabHOTO ra3a. 3aBUCUMOCTh TETIOEMKOCTH UEAIbHOTO ra3a OT
BUJA nporiecca CBA3b TEINIOEMKOCTEH MPU MOCTOSTHHOM JIaBIIEHUU U MIOCTOSIHHOM 00beMe.

26. Anmnabatuueckuit mpouecc. YpaBHenue [lyaccona.

27. Pacnipegenenne MakcBesia o CKOpOCTSIM M SHEPTUSIM TEIJIOBOTO JIBHXKEHUS I MOJIEKYJT
UJeabHOTO raza. JKCIepuMEeHTalIbHAs IPOBEPKA 3aKOHA paclpeleIeHHUsI MOJIEKYJI 110
CKOPOCTSIM.

28. CpenHsisg CKOPOCTh TEIJIOBOTO JBUKEHHUS, HanboJsiee BeposiTHasi CKOPOCThb U
CPEIHEKBaIpaTUYHAsI CKOPOCTh MOJIEKYJIbI HACAIIBHOTIO ra3a.

29. bapometpuueckas ¢opmyna. 3akoH bonbiiMana st pacipeiesIeHus: YaCTHI] BO BHEIITHEM
MOTEHIUATBHOM II0JI€.

30. SIBneHus nepeHoca B TEPMOIMHAMUYECKH HEPABHOBECHBIX cucTeMax. ONbITHbIE 3aKOHBI
nuddy3un, TEIUIONPOBOAHOCTH U BHYTPEHHETO TPEHUSI.

31. Cpennee 4ncI0 CTOIKHOBEHHUM U CPEHSsS JUTMHA CBOOOHOTO MPOOera MOJIEKYI.

32. MonekynasipHO-KUHETHYECKasl TEOpHUs SIBJICHUI MIEpeHoca B ra3ax.

33. OGparumble 1 HeoOpaTHMBbIe Tipoliecchl. Bropoe Hayano TepmoiuHaMuku (GopMyIHPOBKU
Krnaysuyca u Tomcona).

34. CraTuCTUYECKHI BEC M SHTPONUS TEPMOJINHAMUYECKON cUCTEMbl. CTaTUCTUYECKOE
TOJIKOBAaHME BTOPOr0 Hayajaa TEPMOAMHAMUKHI. DHTPOIHUS UJI€aTbHOTO Ta3a.

35. Tennosbie aeurarenu. KII/ tenmoBoro neurarens. [{ukn Kapuo u ero KIT/JI.

36. Cunbl MEXMOJIEKYJISIPHOTO B3aUMOJICHCTBUA B ra3ax. Y paBHeHue Ban-nep-Baanbca.
Kputnueckoe coctosiHue.

37. BHYTpeHHss SHEPIHsI pEaJIbHOTO rasa.

3 cemecTp

1. 3akoH coxpaHEHHUs JIEKTPUUYECKOT0 3apsaaa. 3akoH KynoHa. DnekTprudeckoe moie.
Hanpsxennocts. HanpsizkeHHOCTB MOJIs1 TOU€YHOT O 3apsiaa. [[puHuun cynepno3uiuu mnoiei.

2. [ToTeHiman 3J1eKTpOCTaTUYECKOro mosist. PasHocTs noreHnuanoB. [loTeHunan mnosis To4e4Horo
3apsiia. CBsi3b HAPSHDKEHHOCTU U MOTEHIMAA.
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9]

o0

10.
11.
12.

13.

14.

15.

16.

17.

18.

19.
20.
21.
22.

23.

24.

25.

26.

27.

28.

. [loTok BeKkTOpa HANMPSHKEHHOCTH AJIEKTpOocTaThdeckoro mojs. Teopema [Maycca aist

AIIEKTPOCTATUYECKOTO MOJIS B BAaKyyMe U €€ MPUMEHEHHUE K pacuéTy nosiei 6eckoHeuyHOn
IUIOCKOCTH, IMJIMHpA U 11apa.

. Ionspusanus nusnekTpukoB. CBsi3aHHBIE 3apsAbl B AMAIEKTpUKaX. [onspru30BaHHOCTS.

I[I/IBJIGKTpI/IquKaH BOCIIPUUMYHNBOCTD.

. DnekTpuueckoe cMeneHne. Teopema ["aycca uis 2JIEKTPOCTATUYECKOTO TIONS B TUDIICKTPHKE.
. [IpOBOIHUKH B 3IIEKTPOCTATUYECKOM IoJIe. Pactipenenenue 3apsa0B B mpoBoanuke. [1ose

BHYTPH IIPOBOJHUKA U €r0 IIOBEPXHOCTH.

. DNEeKTPOEMKOCTh YEAUHEHHOTO MPOBOIHUKA. B3anMHass EMKOCTh IBYX MPOBOJHUKOB.

Konpaencaropsl.

. DHeprus 3eKTPOCTaTn4yeckoro noiyisd. O0bEMHas INIOTHOCTh YHEPTUU.
. IIOCTOSIHHBIN NIEKTPUYECKUH TOK, €TI0 XapaKTEPUCTUKH U YCIOBUS CyIECTBOBaHMs. Pa3HOCTH

notennuanon, I/(C. 3akon OMa 1111 OJHOPOIHOTO U HEOJHOPOIHOTO yYacTKa IIEIH.
Pabora snexrpuueckoro Toka. 3akoH Jlxoyis- Jlenua.

PazBerBienHsble anexkTpuyeckue nenu. [Ipasuna Kupxroda.

MaruuTtHoe nojie B Bakyyme. MarautHast unaykius. 3akoH buo-Casapa-Jlannaca. MarautHoe
110JI€ IIPSIMOT0 IPOBOJIHMKA ¢ TOKOM. MarHuTHas MHAYKLHS HA OCU KPYTrOBOI'O TOKA.
BuxpeBoii xapakTep MarHUTHOro noss. Teopema o IUPKYJISALUN BEKTOPAa MarHUTHOU
MHIYKIUH (3aKOH ITOJIHOTO TOKA) M €€ MPUMEHEHHUE K pacuéTy MarHUTHOT'O 110JI TOPOUIa U
JUIMHHOT'O COJICHOM[A.

JleiicTBrEe MarHUTHOTO OJI HA IPOBOJIHUKH C TOKOM. 3aKOH Amnepa. JlelicTBe MarHUTHOTO
1oJisl Ha JABKyIuecs 3apsabl. Cuna Jlopenna. [IBukeHne 3apsKeHHbIX YaCTHUIl B MarHUTHOM
ToJIe.

MarnuTsslii motok. Teopema ["aycca st BekTopa MarHuTHOM MHAYKIMH. PaboTa
IEpEMELICHNS IPOBOIHUKA C TOKOM M KOHTYPa ¢ TOKOM B MarHUTHOM II0JI€.

KoHTyp ¢ TOKOM B MarHuTHOM 1oJsie. MarHuTHeI MOMEHT. MOMEHT CuJl, AEUCTBYIOIUX Ha
KOHTYp € TOKOM B MarHUTHOM IIOJIE.

MaruutHoe nose B Beniectse. HamaranueHHOCTh. CBsI3b HAMarHUYEHHOCTH C
MOJIEKYJIIPHBIMU TOKaMH.

3aKOH IOJIHOTO TOKA JUIsi MArHUTHOT'O NOJIS B BellecTBe. Hanpsyk€HHOCTh MarHUTHOTO TOJIA.
MarnuTtHas BOCHIPpUMMYUBOCTb BEIIECTBA. MarauTHas IPOHULIAEMOCTh cpeapl. Jua-, mapa- u
(beppoMarHeTHKH.

SIBieHME ANEKTPOMArHUTHOM HHAYKIMH. 3aKOH 3JI€KTPOMarHuTHoi uuaykuu. [lpasuio
Jlenua. Buxpesoe d1eKTpuyeckoe noiie.

SIBnenne camonnaykuuu. MTHAYKTUBHOCTE. THAYKTUBHOCTB JJIMHHOTO COJICHOW/IA.

OHeprust MarHUTHOTO Mojsi. O0bEMHAs MIOTHOCTh SHEPTUH.

Buxpesoe anekrpudeckoe nojue. YpaBHeHuss MakcBeia A 3J€KTPOMarHuTHOTO TOJIS B
UHTErpaibHOM hopme.

SIBnenue B3auMHON UHAYKIMU. B3auMHas HHAYKTUBHOCTh. ["apMoHMUecKre KoyieOaHusl.
JuddepenunanbHoe ypaBHeHHE rapMOHNYECKUX KojeOaHuil. CioxkeHne rapMOHMYECKIX
Kosie0aHui OJTHOTO HaIlpaBJIEHUS U OJIMHAKOBOM yacToThl. BekTopHas nuarpamma. buenus.
Mexannueckue rapMoHuyeckue konebanus. [IpykuHHbIH, MaTeMaTHUYeCKUN U prU3HUECKHit
MasiTHUKU. DJIEKTPUUECKU KoeOaTeIbHbIN KOHTYp. DHEPrus rapMOHUUYECKUX KOJICOaHHIA.
JuddepennnanbHoe ypaBHEHHE 3aTyXalOMIKUX KojdeOaHUH (MEXaHUYECKHUX U
AIIEKTPOMArHUTHBIX) U €ro peueHne. Anepruoaudeckuii npouecc. Jlorapupmudeckuii
JIEKPEMEHT 3aTyXaHUsl U JOOPOTHOCTb.

JuddepennnanbHoe ypaBHEHNE BBIHYXACHHBIX KOleOaHU (MEXaHUYECKUX U
AIIEKTPOMArHUTHBIX) U €0 pelieHue. AMIUIMTYa U (a3za BbIHYKICHHBIX KOJIeOaHU.
Pe3onanc.

BonnoBsie npoueccsl. [IpooabHbIE U MTONIEpeYHbIE BOJIHBL. Y paBHEHHE OETyIIei BOIHBI.
JlnrHa BOJIHBI M BOJIHOBOE 4HCIIO. BOIHOBOE ypaBHEHME.

VYpaBHeHus: MakcBea JUist 3JIeKTPOMAarHUTHOTO TOJISI B MHTETpaibHOM U AuddepeHnnanbHoil
dbopmax. Buxpesoe anekTpudeckoe mosie. TOk CMeeHus.
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29.

HuddepennmanbHoe ypaBHEHUE dJIEKTPOMAarHUTHOW BOJIHBI. OCHOBHBIE CBOWCTBA
AJIEKTPOMAarHUTHBIX BOJIH. DHEPTHUs 3JIEKTPOMArHUTHBIX BOJIH. BekTop YMmoBa — [loliHTHHT .

4 cemecTp

1.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

33.
34.

Wutepdepeniyst BoaH. YCIOBUS MakCUMyMOB M MHHUMYMOB. OmnrTuyeckas JUIMHA MyTH U
pasHoCTh Xo1a. Pacuer uHTEpPEepeHIIMOHHOM KapTUHBI OT IBYX KOT€PEHTHBIX UCTOUHUKOB.

. MOHOXpPOMAaTHUYHOCTb U BPEMEHHAsI KOTEPEHTHOCTh. BpeMs U 1lIMHa KOT€pEHTHOCTH.
. Inrepdepenuns B TOHKUX IuieHKax. [loxockl paBHON TONIIMHBEI U paBHOTO HakioHa. Koibia

Hrrotona.

. Iudpakuus ceeta. [Ipunnun [toiirenca-dpenens. Merox 30 Openensi.

. Andpakuus OpeHens Ha KPYTJIoM OTBEpCTHH U aucke. Judpakuus Opaynrodepa Ha menu.

. udpakunonnas pemerka. /lucnepcus u paspeniaromas cuia.

. Pazpemaromasi ciocoOHOCTb ONTUYECKUX MTPHOOPOB.

. Jludpakuust Ha MpocTpaHCTBeHHOU pereTke. Popmyna Bynbda-bparra.

. [lucniepcust ceera. O6IaCTH HOPMAIBHON M aHOMAJILHOM TUCTIEPCHHU.

. [lonspuzauus ceera. Crenenp nosspusanui. ECTeCTBEHHBIN U MONSPU30BAaHHBIN CBET. 3aKOH

Mauroca.

. [onapu3zanus cBera npu orpaxkeHuu. 3akoH bprocrepa.
. PaBHOBecHOE TeruioBoe m3mydeHue. AOCOTIOTHO YepHOoe Teno. 3akoH Kupxroda.
. 3axon Credana-bonbiimana. Pacripenenenre sHepruu B CIIEKTpe aOCOTIOTHO YEPHOTO Tela.

3akoH cMmerieHus Buna.

Bremnuit potoap ekt u ero 3akoHsl. TOpMO3HOE PEHTIEHOBCKOE U3ITyUYECHHUE.

®otonsl. Ummynbe ¢porona. Dpdext Komnrona.

KopnyckynsapHo-BonHOBON Jyanus3M cBoicTB BemectBa. opmyna ne bpoins. OnbsiTHOE
o0ocHOBaHUE TUTIOTE3HI e bpoiins.

CsoiicTBa BonH e bpoiins. BepostHocTHBINM cMbich BonH e bpoiinsa. BonHoBas GpyHkuus u
€€ CTAaTUCTUYECKUI CMBICII.

CootHouleHue HeompeneneHHocTed ['eii3eHOepra Kkak HIpOSIBIEHUE  KOPIYCKYJISIPHO-
BOJIHOBOT'O JyaJIu3Ma.

Oobmee ypaBHenue Illpenunrepa. CraTtucTuueckass HMHTEpIIpeTalysi BOJIHOBOM (QyHKLHUU.
CranuonapHsle coctosiHus. YpaBHeHue llIpenunrepa s cTallioHapHBIX COCTOSHUM.
IIpumenenne ypaBHenus lllpeauHrepa k ONHMCAaHUIO JBMKEHUS YaCTHUIBI B MPSMOYTOJBHOU
MOTEHIIMAJIbHON sIMe C OECKOHEYHO BBICOKHMHU CTEHKAMHU.

Bonopononono6Has cuctema B KBAaHTOBOM MexaHMKe. | 1aBHOe, opOMTaIbHOE U MarHUTHOE
KBaHTOBBIE YUCIIa. DHEPreTHYeCKre YpOBHU aToMa Bogopoaa. CeKTpsl

CBoOosHas yacTula U ee BojaHOBask GyHKIMA. TyHHETbHBIN 3 DeKT.

Omneit Tepna u 'epnaxa. Cnux 2nekTpoHa. CIMHOBOE KBAHTOBOE YHCIIO.

ATOM B MarHuTHOM moJie. DPpPext 3eemana.

[Ipuunun [Taynu. Pacnpenenenune 3J1eKTPOHOB B aTOME T10 COCTOSIHUIO.

PentrenoBckue ciekTpel. TOpMO3HOE U XapaKTEPUCTUYECKOE PEHTICHOBCKOE U3IIyYCHUE.
Tenmnmoemkocth kpuctaiuioB. Teopust Ditamreiina. Teopus [lebas. DoHOHBI.

KBanroBas cratuctuka @epmu-/lupaka. @ynkuusa pacnpenenenus Pepmu-/Iupaka. DHeprus
depmu.

KBaHTOBass Teopusi 2JIEKTPOHOB IPOBOJUMOCTH B MeTaie. PacnpezneneHue 37I€KTPOHOB
MPOBOAMMOCTH TIpU aOCOJIOTHOM HyJe TeMIeparypbl. BriusHue TtemmepaTypsl Ha
pacrpeneseHue 3J€KTPOHOB.

CeepxmpoBoauMOcTh. CBOMCTBA CBEPXIIPOBOASIIETO COCTOSHHUS.

OHepreTuyeckre 30HBI B KpucTaiiax. PacrpeneneHue 3JI€KTPOHOB IO JHEPreTUYECKUM
30HaM. MeTasuibl, AMDIIEKTPUKH, TOTYIPOBOJHUKH.

[TonynpoBognuku. CoOCTBEHHass M INpPUMECHas MPOBOAMMOCTb  MOJYIPOBOJHUKOB.
DNEeKTPOHHO-BIPOYHBIN MEPEXOI.

Cocras sapa. Jlepext maccol. DHeprust CBsi3u. SiepHbIe CHIIBI.

3aKOH paJIM0aKTUBHOTO pacnaaa. AKTUBHOCTD.
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35.
36.
37.

[a—y

3aKOHOMEPHOCTHOL-, [3-, Y-M3Ty4eHHI aToMHBIX siep. [Ipupona a- u B-pacnamos.
SnepHble peakiiu. DHEPrUs U MOPOT PEAKIIUH.
OneMeHTapHble yacTHIbl. VX kimaccudukanus u B3auMHas IPEBPaIaeMoCThb

8. YYEBHO-METOJINYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUE
YYEBHOM JUCHMUILIMHBI

OcHoBHas1 JiuTEpaTypa

. Upomos UN.E. Mexanuka. OcHoBHble 3akoHbl / WL.E. UpomoB. — 3-¢ m3xd., ucnp. — M. :

Jlaboparopus bazosbsix 3nanwuii, 2001. — 251 c.

. Uponos N.E. ®usuka makpocucrem. OcHoBueie 3akonbl / M.E. Uponos. — 3-e u3a., ucop. —

M. : Jlaboparopust bazossix 3nanuii, 2001. — 208 c.

. Uponos U.E. Dnexrpomaruernsm. Ocnosusie 3akonsl / U.E. Uponos. — 3-e uzn., ucnp. — M. :

Jlaboparopus bazosbsix 3nanwuii, 2001. — 352 c.
Hponos U.E. Bonnoseie mporeccel. OcHoBHBIE 3akoHbI / U.E. Uponos. — 3-e uzn., ucnp. — M.
: JJaboparopust bazoBbeix 3nanuii, 2001. — 256 c.

. Uponos, N.E. KBanroBas ¢usuka. OcHoBuble 3akonbl / U.E. Uponos. — 3-e uzn., ucnp. — M. :

Jlaboparopus bazosbix 3nanwuii, 2001. — 272 c.
Uponos N.E. 3agaun o obmeit ¢usuke / U.E. Uponos. — 11-e u3x., crep. — C-116. : Jlans,
2006. - 416 c.

. CapenbeB U.B. Kypc usuku: yued. mocodue: B 3 1. T.1 Mexanuka. MonekyspHas pusuka.

2-¢ m3x., crep. —CII6. : UznatenscTBo "Jlanp", 2006. — 352 c. : un. — (YueOHUKH IS
By30B. CrieruanabHas JJUTepaTypa).

. CasenbeB U.B. Kypc pusuku: yued. mocodue: B 3 1. T.2 DnexrpuuectBo Konedanus u BOIHbBI

BonnoBas ontuka. 2-e usn., crep. —CII6. : UznatensctBo "Jlane", 2006. — 480 c. : ui. —
(YueOnuku 1151 By30B. CrieniuasibHasi TUTepaTypa).

CasenbeB U.B. Kypc ¢usuku: yued. mocobue: B 3 T. T 3 KpantoBas onTuka. ATomMHas
¢u3uka. Ousnka TBepaoro Tenaa. Gusznka aTOMHOTO siipa U AJIEMEHTAPHBIX YacCTHIL. 2-€ U3]L.,
crep. —CII6. : M3marensctBo "Jlanp"", 2006. — 320 c. : wi. — (Y4ueOHUKHU A7 BY30B.
CrnennanpHas IUTEPATYpA).

Jlono/THMTeIbHAS JIUTepaTypa

. benukoB b.C. Pemenue 3anau no pusuke. O0ume meronsl / b.C.benukos — M. : Briciias

mkona, 1986. — 208 c.

. CaBenbeB U.B. COopHuk BOmpocoB W 3amad mo odmiei ¢uszuke : yued. mocodue. / M.B.

CasenbeB - 6-¢ u3n., crep. — C-I10. : Jlanp, 2013. — 288 c. : win. — (Y4eOHUKH AJi BY30B.
CrneunanbHas IuTEpaTypa).

IIporpamMmmHoe obecnieueHue:
CrennanbHOE IporpaMMHoOe oOecriedeHrne He Tpedyercs.

LMS n UnTepHeT-pecypcnl:

. Hayunas snexkrponnas 6ubnunorexa. URL: http://www.elibrary.ru.
. HanwmonaneHas matgopma oTkpsITOro oopazosanus: https://openedu.ru/my/courses/.
. Onmaiitn kypc «®u3uka B OmNbITaX», pa3MelleHHbli Ha HauuonansHON mnatdopme

«OT1kprITOE 0OpazoBanuey : https://openedu.ru/my/courses/.
O6pasosarenbusblii nopran HUAY MU®U . URL: https://online.mephi.ru/.
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)]

CnpaBounas cucrema Aktuon URL: https://action360.ru/

6. Lentp wunHpOpMAIMOHHO-OMOIMOTEYHOTO OOECIeYeHHsT Yy4eOHO-HAy9YHOU NeATeIhbHOCTH
HUAY MU®OU URL: http:/library.mephi.ru/..

7. DnekrponHas uHGOpMaIMOHHO-00pa3oBarenbHas cpena T HUAY MHUOU URL:
http://stud.mephi3.ru/.

8. DnextponHo-OubmoTeunas cucrema [IPRbooks URL: IPRbooks
https://www.iprbookshop.ru/

9. Dnekrponno-oubnmoreunas cuctema Jlans URL: https://e.lanbook.com/

9. MATEPHAJBHO-TEXHUYECKOE OBECIIEYEHHUE YUYEBHOM
TACIHATITAHBI

Aynautopust Ui IPOBEACHUSI 3aHATUN JIEKIIMOHHOTO THIIA, 3aHATHI CEMUHAPCKOTO THIIA,
TPYNIIOBBIX ¥ WHIUBUIYAJIbHBIX KOHCYJbTAIMH, TEKYIIETO KOHTPOJISI W MPOMEKYTOYHOU
aTTECTAIlNH, JIJIsl CAMOCTOATEIBHOM paboThI:
npoekTop Nec + 3kpaH (HacTEHHBIN), KOMIBIOTEp: KoMmmbioTep: mporeccop Intel Core i3;
oneparuBHas mamsate 8GBDDR3; monurop XK Benq 19,5, Foxit Reader.

Jlnsi IpoBeZICHUsT OHJIAH - TECTHPOBaHUS HEOOXOJMMa KOMIBIOTEpHAs J1aboparopus,
OCHAIlleHHas pPabOYMMH MeCTaMHu Ui KaXJOro CTyJCHTa, a Takke paboduM MecToM
npenonaBarens. Pabodyee MecTo ocHameHO KomibtotepoM: mporeccop Intel Core 13;
onepatuBHas namsate SGBDDR3; monuTop KK Benq 19,57, knaBuarypa, mbims, OC Windows,
naker MS Office, kommbrotep: mporeccop Intel Core i3; omeparusnas namsate 8GBDDR3;
monutop KK Benq 19,57, Foxit Reader.

Kaxnplii CTyZeHT uMeeT CBOW JIOTHH W Tapoiib Ui BXOAa B DJICKTPOHHYIO
nH(popMannoHHo-o0pa3oBarensHyo cpeay T HUAY MUDU ( http://stud.mephi3.ru/)

Kaxiplif CTYICHT UMEeT JIOCTYH K 3JIeKTPOHHO-0nOroTeuHoii cucreme IPRbooks

[Iporpamma coctaBieHa B cooTBeTcTBMM ¢ TpeboBanusmu OC BO HUAY MUOU no
HarmpaBieHuto moaroroBku  15.03.05  «KoHCTpYKTOPCKO-TEXHOJOTHYECKOE 0OeCTeueHne
MAaIIMHOCTPOUTENIBHBIX ITPOU3BOJCTBY.

ABTOp: noueHT kadeapsl oomei puznku C.A.PomammHa.
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