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AHHOTANUA

HNucrunnaa «®duszukay (GopmMupyer NpeicTaBiICHUS O COBPEMEHHOW KapTHHE MHUpa U
OpU JOCTAaTOYHOW IMOJArOTOBKE TapaHTHpyeT Oosiee TIyOOKOE YCBOCHHE JIOOBIX 3HAHHMA.
JucuuninHa HanpapieHa Ha pa3BUTHE OHUMaHUs (PU3MYECKUX MPOIIECCOB U SBICHUI, a TaKkXKe
Ha NPUMCHCHHC MMOJTYYCHHBIX 3HAaHUU JJId pCHICHUA pa3IMYHbIX 3a4a4, B TOM YHCJIC CBA3AHHBIX C
pohecCuOHANBEHOM JeSTeNbHOCTDIO.

1. IEJb OCBOEHUS YUYEBHOM JUCIUILINHBI

Heabio yueOHoil aucuumanHbl «Pusuka» sBIseTcs (HOPMUPOBAHHE Y CTYACHTOB
OTOPHBIX 3HAHWM, MO3BOJSIOMIUX BBIIECTUTH OCHOBOIIOJIATAOIINE OMBITHBIE 3aKOHBI U HA HX
OCHOBE IIOCTPOUTH METO/] IO3HAHUSI IPUPOJAHBIX SIBJICHUM.

I'naBHoO#l 3agaveil JUCUMUIUIMHBI SIBJSETCS O3HAKOMIIEHHE CTYAEHTOB C OCHOBHBIMH
byHIaMEHTAIBPHBIMHA TTOHATHUSAMH W 3aKOHAMH COBPEMEHHOUW (PH3UKH, C IKCIEPUMEHTATBHBIMHU
(akTamu, OJIOKEHHBIMUA B OCHOBY (DH3UKHU.

Yyeonbie 3a1a4M AUCHUILINHBI:

B npouiecce n3yueHuss AUCUUILINHBI CTYJEHTBI JOKHBI OBJIAI€Th 3HAHUSAMU:

- OCHOBHBIX ()YHJaMEHTAJIbHBIX 3aKOHOB KIACCUYECKON U COBPEMEHHOM (hr3uKH;

- 0 pa3IMuYHBIX (QU3MYECKUX MOJENAX OKPYKAIOUIEro MHpa W TIpaHHULax MPUMEHUMOCTH
(bu3nUeCKUX TEOpHii;

- paloThl C HAYYHOH M HAYYHO-METOJUYECKOMN JIUTEPaTypoOit;

- npoBeleHHs (U3NYECKOTO IKCIEpUMEHTAa U 0OpabOTKU pe3y/lbTaTOB M3MEPEHUi, aHaiu3a
MIOJIyYEHHBIX PE3Yy/IbTATOB;

- HCIIOJIb30BaHMsI MaTEMAaTUYECKOT0 amnmapara (pU3uKy;

- peleHus TNPaKTHUYECKHUX 3a7ady, BO3HUKAIOUIMX B IOCIEAyOIeld MpodeccunoHanbHOM
JESATEIIBHOCTH.

2. MECTO YYEBHOM JUCIHUIIJIMHBLI B CTPYKTYPE OOII BO

HucuunnuHa «®Pu3nkay HM3y4daeTcsl CTYIAEHTaMH MEPBOrO U BTOPOrO Kypca, BXOJIUT B
TEOPETUYECKUI OJIOK eCTeCTBEHHO-HAayuHbld Monyns pasznena b1.O o6s3arenbHON 4YacTu
y4eOHOro IUIaHa MO HampaBleHUI0 NoAroToBku «MHpopmaTtuka M BBIYUCINTENbHAS TEXHUKa»
npoduiis HOJTOTOBKU «IIporpammupoBanue, MH(pOPMAaLOHHbIE CHUCTEMBI u
TEJIEKOMMYHUKALIUN.

Z[I/ICI_[I/IHJ'H/IHa OCHOBBIBACTCA HA 3HAHUAX U YMCHUAX, Cq)OpMI/IpOBaHHBIX y 06yqa}01u1/1X05{
B pE3YyJIbTATC OCBOCHUS KOJBbHBIX KYPCOB «Duzuka» u «MareMaTHKa.

Bxo/1HOW KOHTPOJIb 3HAHUI HE MPELyCMaTPUBAETCS.

N3yuenune TUCHMIIMHBI HEOOXOIUMO JJIs AajbHEHIIero M3y4eHUs TaKuX IJUCLUIUIMH,
KaK «OQJEKTPOTEXHHUKA U AIEKTPOHUKA» U JP.

VYka3aHHbIE CBSI3U M CoOJlep)KaHue JUCHUIUIMHBI «Dusuka» naroT o0ydaromemycs
CHUCTEMHOE TMpEJCTaBICHUE O KOMIUIEKCE HM3y4daeMbIX AUCUMIUIMH B cooTBerctBu OC BO
HUAY MU®OU, uto obecrieunBaeT COOTBETCTBEHHBIN TEOPETUUCCKUN YPOBEHD M TIPAKTUYECKYIO
HAIPaBIEHHOCTh B CUCTEME 00y4eHHsI OynyIiel AesTeNpHOCTH OaKaiaBpa.



3. ®OPMUPYEMBIE KOMIIETEHIIUU U IIVIAHUPYEMBIE PE3YJIbTATHI
OBYYEHUA

[Ipouecc n3yuenus aucumiiuHbl «du3nka» HampasieH Ha (OPMUPOBAHUE CIEIYIOIINX

kommereHnuii: YK-1; OIIK-1; YKE-1.

Kon
KOMIIeTeHIH Komnerenuus
U

YK-1 CrocobeH  OCylIeCcTBIIATh IIOUCK, KPUTUYECKUH aHaIU3 U  CHHTE3
nH(pOpMaLIUY, TPUMEHATh CUCTEMHBIA MOJIXO JIJIsl PEeIlIeHUs] TTOCTABICHHBIX
3a/1a4

OIIK-1 CnocoOeH MPUMEHATHh €CTECTBEHHOHAYYHBbIE W OOICHMH)KCHEPHBIC 3HAHUS,
METOJIbl MaTEMAaTUYECKOr0 aHalu3a U MOJEIMPOBAHUS, TEOPETUUYECKOTO U
HKCIIEPUMEHTAJILHOTO UCCIIeIOBaHMs B MPOGECCHOHATBHON AESITeIbHOCTU

VYKE-1 CrocobeH ucCnonb30BaThb 3HAHUS  €CTECTBEHHOHAYUHBIX JAMCLMILIMH,
MPUMEHITh METOAbl MaTeMaTUYeCKOro aHalu3a W MOJEIHpPOBAHUS,
TEOPETUYECKOI0 M HKCIEPUMEHTAIbHOIO HCCIIEIOBAHUS B IOCTABJIEHHBIX
3a/1ayax

I/IH[[I/IKaTOpaMI/I JOCTHXXCHUA KOMHGTGHHI/If/'I SIBJIISIFOTCA

Kon
KOMITeTEeHIH
U

Kon

HHAUKATOpAa I/IH}]HKaTOP

YK-1

3Hate: MeToAMKH cOopa W 00paboTku uH(MOPMAIHH;
aKTyaJbHblE POCCUHCKHME U 3apyOeXHble HCTOYHUKU
uHpopManuu B chepe HmpoPecCHOHATBHON NesITeTbHOCTH;
METOJ] CUCTEMHOI'0 aHaJIn3a

3-VK-1

VYMeTh: NPUMEHATh METOAMKH IOUCKa, cOopa U 00paboTKU
MH(pOpMaLIMU; OCYIIECTBIATh KPUTHUECKUN aHAINU3 U CUHTE3
uH(OpMalKK, MOJYYeHHON U3 pa3HbIX HCTOYHUKOB

V- VK-1

Bnaners: Meromamm mowucka, cbopa U  00pabOTKH,
KPUTUYECKOI'0 aHaJIM3a U CUHTe3a HH(OpMAIK; METOIUKON
CUCTCMHOI'0 moaxoaa Ay pCICHUA MOCTABJICHHBIX 3a1a4

B- VK-1

OIlK-1

3HaTh: OCHOBBI MaTeMaTHKH, (PU3MKH, BBIUMCIUTEIBHON
TEXHUKH U IPOTPaMMHUPOBAHUS

3- OIIK-1

YMers: peliaTb CTaHAAPTHBIC HpO(I)eCCI/IOHaHBHHe 3aga4du C
MNPUMCHCHUEM CCTCCTBCHHOHAYYHBIX U O6HI€I/IH)KCHepHI)IX
3HaHHfI, MCTOA0B MATEMAaTHUYICCKOI'O aHaln3a 151
MOACIINPOBAHUA

VY- OIlK-1

Brnanets: HaBbIKAMU TEOPETUYECKOTO "
AKCIIEPUMEHTAIBLHOTO HCCTIe0BaHUS 00BEKTOB
po(hecCHOHANEHOM e TEeNNbHOCTH

B- OIIK-1

YKE-1

3HaTh: OCHOBHBIC 3aKOHBI €CTCCTBCHHOHAYYHBIX
JUCIIMIIINH, MCTOABI MATEMAaTHYICCKOI'O aHajn3a u
MOACIINPOBAHUA, TCOPETHYCCKOIO U OKCIICPHUMEHTAJIBHOI'O
HUCCICO0OBaHUA

3- VKE-1

YMeTh: HCIIOJIB30BAaTh MaTEMAaTHYCCKHUEC METOJBI B
TCXHUYCCKUX IMPUIIOKCHUAX, PACCHUTHIBATL OCHOBHBIC
YHUCJIOBBIC XapaKTCPUCTUKHU CJ'Iy‘-IthIHBIX BCJIIMYHH, PEIIATbhb
OCHOBHBIC 3aJadu MaTeMaTU4eCKOM CTATUCTHUKU, PCIIATH

V- VKE-1
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Kon Kon
KOMIIETEHIH | MHIHKATOPA HUuaukarop
u

TUITIOBBIC pACYCTHBIC 3aJa4U

Bnaners: MeromamMM — MaTeMaTM4eCKOro  aHaiM3a U
MOJICJIMPOBAHUS; METOJaMHU pELIEHUs 3aJady aHajlu3a u
pacueTra XapakTepUCTUK (PU3UYECKUX CHCTEM, OCHOBHBIMU
npuemMamMu  00paOOTKM  HKCHEPUMEHTAJIbHBIX  JAaHHBIX,
METOAaMU paboThl € NPUKIAJAHBIMU  [POrPaMMHBIMU

B- VKE-1

IIPOJYKTaMHU
4. BOCIIMUTATEJIBHAS PABOTA
Kox | Hampasnenue/unenu Coznanue ycioBui, Hcnons3zoBanue
o0ecreynBaroIuX: BOCIIUTATEIBHOIO IOTEHIIHANA
y4€OHBIX TUCIUILIUH
B16 | IlpodeccuonanbHoe | popmupoBanue KynbTypsl | Mcnonb3oBaHue

U TPYIIOBOE UCCIICIOBATEIILCKON 1 BOCIMTATEIHHOTO MOTCHIIMAIIA
BOCIIUTAHHE WH)KCHEPHOM JMCHIUTUIAH
JeATSIILHOCTH 001enpoheccnoHaAIBEHOTO

MOIyJIst Ui (POPMUPOBAHUS
HaBBIKOB BIIJICHUS
3BPUCTUYECKUMH METOJIaMU
IIOMCKA ¥ BEIOOPA TEXHUYECKUX
peLIeHUH B yCIOBUSAX
HEOMPEIeICHHOCTH Yepe3
crielManbHble 3aJaHus (METOIMKU
TPU3, mopdonornyeckuii
aHaJiu3, MO3rOBOH IITYPM U JIp.),
KyJbTYpBl HH)KEHEpa-
pa3paboTurka yepe3
OpraHU3alMI0 IPOEKTHOW, B TOM
qHCcIIe CaMOCTOATENbHOM paboThI
00yJaronuxcs C UCTIOIb30BAHHEM
IPOTrPaMMHBIX TAKETOB.

OpFaHI/ISaHI/Iﬂ HHTCPAKTUBHBIX MepOHpI/ISITI/Iﬁ U pcain3anusa CHCHUATIU3NPOBAHHBIX

3aJlaHUI C BOCOUTATEIbHBIM U COIIUATBLHBIM aKIIEHTOM:

BHIOOp CITIOCOOOB M METOZOB PEIICHHUS MPOCTHIX 3a/1a4 C MCIOJIb30BaHUEM CTaHIAPTHBIX
IPOTPaMMHBIX CPEJICTB (caMocTosTeNbHAs PaboTa);

IoAroToBKa M 3aluyra  JOMallHUuX 3aI[aHI/II\/II Ha TEMBI, CBA3aHHBIC C JICKIITMOHHBIM
MaTepHaJoM AUCUUIUIMHBI (JIOMAITHUE 3a7aHus).

[IepeunciieHHBIE MEPOTIPUATHS HAIIPABIICHBI HA!

(dbopMHpOBaHNE HABBIKOB PEILICHHS Pa3IMYHbIX 33Ja4y C yU€TOM IOIPEIIHOCTEN;

pa3BUTHE  TBOPYECKMX YMEHUH M  HaBBIKOB, (OPMHUPOBAHHE  TBOPYECKOTO
po¢eCCHOHATLHO-OPUEHTUPOBAHHOTO  MBILIUIEHUS,, HEOOXOAMMOTO JJIsl  PELICHUS
npodecCuoHaNbHBIX 3aj1au.

CTPYKTYPA Y COJIEP)KAHUE YUEBHOM JUCIUILINHBI

OO6m1ast TpyI0€MKOCTh TUCIUIUIMHBI COCTABIISIET 15 3aueTHBIX equnuil, 540 dac.
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Ne | HammeHnoBaHue pasnena yaeOHOM He Bunb! yaeOHOM O0s3ar. Artrtecta | Makcu
JUCHUIIIINHBI pI(S) ¢ JCATCIBHOCTH, BKIIKOYAs TCKyH.II/Iﬁ ous MaJIbH
/ u CaMOCTOSITEIbHYO KOHTPOJIb pazznena BIf
ol paboTy CTyJIeHTOB U |ycrieBaeMocTH| (ghopma, Oarr
TPYLOEMKOCTD B (popma, Heoes) 3a
aK.gacax Heoens) paznen
IIp Jla
aK 60p Ca
JI TH 410 1 voc
e pH TOS
€K BIC
1 CK pa6 TCJ1
ue or | bHa
u
3a BbI A
u HS pad
THU oTa
A
1 xypc, 2 cemecTp
1 | Pazmen 1. Mexanuka JIP1-5
JIP2-7
1-10 1 20| 20 | 8 37 BI131-9 KM11-10| 30
T1-10
2 | Paznen 2. MonekynspHas JIP3-12
(cratuctuueckast) pusmKa u 11-161 12 | 12 | 8 18 JIP4-14 Ki2-16| 30
TepMOJIMHAMUKA bJ/132-15
T2-16
Htoro B TeueHuun cemecTtpa 32|32 | 16 | 55 60
OK3aMeH 40
HUTOI'O 3a 2-1 cemecTp 100
2 Kypc, 3 cemecTp
3 | Paznmen 3. DnektpuuectBo JIP1-6
1-7 |14 | 14 | 4 29 b/131-6 | K11-7 25
T1-7
4 | Pa3gen 4. Maraetnsm JIP2-9
JIP3-11
8-12 |10 | 10 | 8 25 BI32-11 KN12-12| 25
T2-12
5 | Pazgen 5. Mexanudeckue u 1IP4-14
JJIEKTPOMAarHUTHBIE 13-16| 8 | 8 | 4 | 19 K13-16| 10
bJ133-15
KoJIeOAHMS U BOJTHBI
Htoro B TeueHnn cemecTpa 32132 |16 | 73 60
DK3aMeH 40
HUTOTI'O 3a 3-it cemectp 100
2 Kypc, 4 cemectp
6 Pa3nen 6. Bonnosas ontuka | 1-6 | 12 | 12 | 4 21 JIP1-2 KHN1-6 10
3nen 6. BonHoBas o BJ131-5
7 | Pasmen 7. KBanToBas JIP2-8
(usuxa 7-10 | 8 | 8 4 13 BJ132-9 KN12-10| 25
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T1-10
8 | Pazgen 8. DnemeHTHI JIP3-12
KBAaHTOBOM CTaTHUCTUKHU U JIP4-14
(U3HUKHN TBEPIOTO TeNA. 1216/ 121121 8 | 21 bJ133-15 Ku3-16| 25
Anepnas pusnka T2-16
HToro B TeUeHUU ceMecTpa 32132 |16 | 55 60
DK3aMeH 40
NTOI'O 3a 4-ii cemecTp 100

HANMEHOBAHME TEM U COAEPKAHUE JEKIIMOHHBIX 3AHATHAM

Pazoen 1. Mexanuxa

Ilpeomem ¢husuxu. Metonpl (U3NYECKOIO HCCIEAOBAHMS: OIBIT, TUIOTE3d, HKCIEPUMEHT,
teopust. Ponb (u3MKKM B pa3sBUTHM TEXHWKH M BIMSHUAE TEXHUKUA Ha pa3Butue ¢usuku. CBs3b
¢u3uku ¢ npyrumu Haykamu. JuddepenunpoBanre BEKTOPOB.

Tema 1.1 Kunematuka MaTepuaabHOU TOUKH.
IIpencraBineHuss 0 CBOMCTBaX IPOCTPAHCTBA UM BPEMEHM, JIEKALIME B OCHOBE KIIACCUYECKOMU
(HBIOTOHOBCKOI) MEXaHUKHU. DJIEMEHTbl KUHEMAaTHUKH MaTepUaJbHOM TOYKU. 3aKOH JBUKECHUS
MaTepuaibHOW TOUKH. CKOpPOCTh M yCKOPEHHME TOYKHM KaK IIPOM3BOJHBIE Paguyca-BEKTOpa IO
BpeMeHd. HopmanbHOe U TaHIreHUUalNbHOE YCKOpeHus. Pamuyc KpHUBU3HBI TpPAaeKTOPHH.
[ToctynarenpHOE IBUKEHUE TBEPAOTO TENA.

Tema 1.2 Jlunamuueckre NPUHLIMIIBI MEXAHUKH.
[TonsiTe COCTOAHMSA B KJIACCHUUECKONM MEXAaHMKE. 3aKOH MHEPLHUU U HMHEPLHUAIBHBIE CHUCTEMBI
oTcyeTa. 3aKOHbI JMHAMUKHN MAaTEPUAJIbHOM TOUYKH U CHUCTEMbl MAaTEpPUAIbHBIX TOYEK. Y paBHEHUS
neuxenus. Ilpupona cun. Cuiibl ynpyrocTd M CUibl TPEHMs. 3aKOH BCEMHUPHOIO TATOTEHUS.
BHemHue n BHYTpEHHHE CHIIBI. 3aKOH COXpPAHEHMsI MMITYJIbCA M €r0 CBSA3b C OJHOPOJHOCTBHIO
npocTtpaHcTBa. LleHTp Macc (1IeHTp MHEpLHMH) MEXaHUYECKOM CHCTEMBI U 3aKOH €r0 JBH)KEHUS.

Tewma 1.3 Pabora u sHeprusi.
OnemeHTapHas pabora cuibl. PaboTa cuibl U ee BbhIpak€HUE Yepe3 KPUBOJIMHEHHBIN MHTErpall.
Mormnocts. KuHeTtnueckast 3HEprusi CUCTEMbI U €€ CBA3b ¢ pabOTOH BHEIIHMX W BHYTPEHHHX
CHWJI, IPUJIO’KEHHBIX K CUCTEME.
[Tone kak ¢opma MaTepuH, OCYLIECTBISIONIAS CHJIOBOE B3aUMOAECHWCTBUE MEX]Y YaCTHIIAMU
BenlecTBa. [loTeHIManbHas 3HEpPrus MaTepUalbHONM TOYKM BO BHEIIHEM CHUJIOBOM IIOJIE U €€
CBA3b C CHJIOM, JEHCTBYIOIIEW Ha MAaTepuajbHyl0 TOUuKy. Ilosle LEHTpaJbHBIX CHIL
[ToreHunanbHast SHEPTUS CUCTEMBI. 3aKOH COXPAHEHHS] MEXaHMUYECKOH SHEpruu U €ro CBA3b C
OJIHOPOAHOCTBIO BPEMEHH. Jnccunanus sHepruu. 3aKOH COXpPaHEHMsI U NPEBPALLEHUS SHEPTUH.
VY nap abCcoNOTHO YNIPYTUX U HEYNIPYTUX TEI.

Tema 1.4 MoMeHT umnyisca.
MoMeHT umnyJibca MaTepUaIbHON TOYKH M CUCTEMbl. MOMEHT CUibl. YpaBHEHHE MOMEHTOB.
3aKOH COXpaHEHMsI MOMEHTA UMITYJIbCa MEXAHUYECKON CHCTEMBI U €T0 CBSI3b C U30TPOIHOCTHIO
MIPOCTPAHCTBA.

Tema 1.5 Kunemaruka u guHaMMKa TBEPAOTO TeNa.
DOneMeHTbl KHHEMAaTUKH BPalaTeIbHOTO ABM)KEHUS. YTIJIOBash CKOPOCTh U YIJIOBOE YCKOPEHUE,
UX CBA3b C JIMHEWHBIMM CKOPOCTSIMM M YCKOPEHHUSIMH TOYEK Bpallarolierocss tena. MOMEHT
UMIyJbCa Tela OTHOCUTENbHO HEMOJABMKHOW OCH BpamieHus. MOMEHT HWHepuuHu Tena
OTHOCUTEJIBHO OCH. YpaBHEHHE JHMHAMUKHM BpALIaTEIbHOTO JBW)KEHMsSI TBEPAOrO Tela
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OTHOCUTEIILHO HEMOJBIKHOW ocu. KuHeTndeckasi sHEprusi Bpamjaromerocst tena. Pabora cui,
MIPUJIOKEHHBIX K Bpamaromemycs teny. [Inockoe nBuxeHue rena.

Tema 1.6 HennepunanbHble CUCTEMBI OTCUETA.
Cuiibl HHEPIIUH.

Tewma 1.7. DneMeHTbl MEXaHUKHU KUAKOCTEH.
VYpaBHeHus: Hepa3pbIBHOCTH W beprHymm. Bsizkocth. JlaMuHapHBIM U TypOyJIEHTHBIH PEKUMBI
TEUCHHUS KUIAKOCTEU. J[BUKEHHE TEII B )KUIAKOCTAX U ra3zax.

Tewma 1.8 PensTuBuCTCKasi KUHEMATHUKA.
[TpuHIMIT OTHOCUTENBHOCTH B MexaHuKe. [IpeoOpazoBanus [anmunes. [ToctynaTsl
ClelIMaIbHOM  TEOPUU  OTHOCUTEIHLHOCTH. [IpeobpazoBanuss  Jlopenma. [TousiTue
OJIHOBPEMEHHOCTU. (OTHOCUTENIBHOCTh [UIMH M TNPOMEXYTKOB BpeMeHU. WHTepBanm mexay
COOBITUSIMH M €70 MHBAPUAHTHOCTD 110 OTHOIICHHUIO K BEIOOPY MHEPLIUATIBLHONU CUCTEMBI OTCUETA.
PenstuBUCTCKUI 3aKOH CIOKEHUS CKOPOCTEH.

Tema 1.9 PengTuBucrckas ITMHAMHKA.
PenstuBucrckuit umiynbe. OCHOBHOM 3aKOH PENATUBUCTCKON TMHAMHUKU MAaT€pUAIbHON TOUKH.
PensaTuBUCTCKOE BBIpAKEHHE MJIi KUHETUYECKOM HSHEpPruu. B3auMocBsI3b Macchl M 3HEPrUM.
OHeprusi cBA3u cUCTeMbl. COOTHOIICHHE MEXK]y IOJHOW SHEPrueil M MMIYJIbCOM YaCTHUIIBL.
[Tpunuun »xBuBaneHTHOCTH. [loHsATHE 00 OOIIEN TEOPUH OTHOCUTENBHOCTH. | paHUIIBI
IPUMEHUMOCTH KJIACCUYECKON (HbIOTOHOBCKOMN) MEXaHUKHU.

Paszoen 2. Monexynapuas (cmamucmuueckas) puzuxa u mepmoOuHamuKa

Bseoenue. CTaTuCTUYECKUN U TEPMOJIMHAMUYECKUI METO/IbI UCCIIEA0BAaHUS MAKPOCKOITMYECKUX
tes1. TepMomHaMuueckue napameTpsl. PaBHOBECHbBIE COCTOSIHUS U MPOLIECCHI, UX N300pakeHue
Ha TEPMOJIMHAMUYECKHUX JUarpammax.

Tewma 2.1 Kunernueckasi Teopust UJ1€aJIbHOTO Ta3a.
BbiBoi ypaBHEHUS MOJIEKYISIPHO-KUHETHUECKON TEOPUU UACATIbHBIX Ta30B AJIS AABJICHUS U €ro
cpaBHeHHE C ypaBHeHMeM Kinanelipona-MenpgeneeBa. CpenHss KHHETHYECKas DSHEprus
[OCTYNATEIbHOTO JBUKEHUSI MOJIEKYNL. MOJIEKYISIpHO-KHHETUYECKOE TOJIKOBaHHE aOCONIOTHON
temneparypbl. Uuciao cremeHedl cBOOOJBI MOJIEKYJNbl. 3aKOH PaBHOMEPHOIO paclpeaeieHus
SHEPIrHUH 110 CTETEHSIM CBOOOIbI MOJIEKYII.

Tema 2.2 IlepBoe Ha4an0 TEPMOJUHAMUKHY.
Pabora raza npu n3menenuu ero oorema. Konuuecrso temnorsl. Temnoemkocts. [lepBoe Hauano
TepMoAuHaMHUKU. [IpuMeHeHWe mepBOoro Hayaja TEPMOAMHAMMKM K M30MpoLEeccaM U
aauabaTHOMY TMpolleccy HiaeanbHOro rasa. YpaBHeHue Ilyaccona agmabaTHOro mporecca.
3aBUCHUMOCTb TEIUIOEMKOCTH HJEAIBHOTO ra3a OT Buja mpouecca. llomuTponHslii mpouecc.
Knaccuueckas MoOJEKyIspHO-KMHETHYECKAass TEOpPHsl TEIUIOEMKOCTEH HJeanbHBIX Ta3oB U €€
OTPaHUYEHHOCTb. ['paHMIBl NIPUMEHMMOCTH 3aKOHA pPaclpeAcsICHUs DHEPIMM M IOHATHE O
KBaHTOBAaHUU YHEPIHU BpAIICHUS U KOJIeOaHUN MOJIEKYII.

Tema 2.3 Pacnipenenenue MOJIEKYI 110 CKOPOCTSM U SHEPTHUSM.
3akoH MakcBenna Uid pachpelesieHus MOJEKYJ ra3a 1o CKOpPOCTSM M SHEPrUsiM TEIUIOBOTO
JBIKEHMS. OKCIIEPUMEHTaJIbHAas IPOBEPKA 3aKOHA PACHpENENICHUS MOJIEKYJ] IO CKOPOCTSIM.
XapakTepHble CKOPOCTH MOJIEKYJ: CpeIHssl KBaJpaTHuHas, HaubOoyiee BEpOsATHas U CPeIHss
apupmetnueckas. bapomerpuueckas ¢opmyna. 3akoH bonbiMaHa Ui pacnpeneneHus YacTull
BO BHEIIIHEM NOTEHIMATbHOM IOJIE.

Tema 2.4 DneMeHTBl HEPaBHOBECHOM TEPMOJUHAMUKH.
Kunernyeckue siBneHus. SIBneHus nepeHoca B TEPMOAMHAMHYECKH HEPAaBHOBECHBIX CHCTEMaXx.
OnbITHBIE 3aKOHBI AU(PPY3UH, TEIIONPOBOJHOCTH M BHYTpeHHero TpeHus. CpenHee 4YMCIO
CTOJIKHOBEHUH W cCpeAHss JUIMHAa CBOOOJHOTO Tmpolera MoJekyn. Bpems penakcauuu.
MouekynsipHO-KUHETHYECKAsl TEOPUS SIBJIEHUN nepeHoca. CBOMCTBa pa3psKEHHBIX a3o0B.

Tewma 2.5 Bropoe Hauano TepMOIHHAMUKH.
Obparumbie 1 HeoOpatumble mpouecchl. Kpyrosoii nmpouecc (uuki). TersioBele aBUTaTeNn U
xononuibHble MammHbl. [ukn Kapuo w ero KIIJ ans umpeanbHoro raza. Bropoe Hawano
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TepMomHamMuKH (popmynupoBku Kiaysuyca u Tomcona). HezaBucumocts KIIJ] mukna Kapho
OT TpUpOABl pabodero Tema. DHTPONHUS. ODHTPONMUA uaeadbHOro Taza. (CraTucTuyeckoe
TOJIKOBAaHHE BTOPOT0 Hayaia TepMOAMHAMUKU. TpeTbe Hayasio TepMouHaMUKU. DIIyKTyaluu.
Tema 2.6 PeanpHble ra3el U JKUIKOCTH.
OTtcTyIieHusl OT 3aKOHOB MJI€albHBIX ra3oB. CHIIbl MEXMOJEKYJISIPHOTO B3aUMOJEHCTBUS B
razax. DQGheKTUBHBIN AUaMeTp MOJIeKYN. YpaBHeHue Ban-nep-Baansca. CpaBHeHHE H30TEpM
Ban-nep-Baansca ¢ skcnepumenTanbHbIMU. KpuTuueckoe coctosHue. BHyTpeHHssi sHeprus
peanibHOTO raza. OcoOEeHHOCTH KHUJIKOT'O COCTOSTHUS.
Tema 2.7 ®a3oBble paBHOBECHS U (Pa30BbIe IPEBPAILICHHS.
®a30BbIe MPEBpALICHHS IEPBOTO U BTOPOro poaa. Termiora ¢pa3oBoro mnepexoja nepBoro poja.
VYpasuenue Kianeiipona-Knay3zunyca. CBepXTeKy4ecThb Teusl.

Pazoen 3. Dnexmpuuecmeo

Tema 3.1 DaeKTpoCTaTUYECKOE MOJIE U €r0 XapaKTEPUCTUKH.
3aK0oH COXpaHEHHS 3JEKTPUUYECKOro 3apsja. Jinekrpuueckoe mnose. 3akoH Kymona. OcHOBHbIE
XapaKTePUCTUKU DJIEKTPOCTATUYECKOr0 MOJS - HANPSHKEHHOCTh M MOTeHuuan mois. CBs3b
HaIpPsHKEHHOCTH W moTeHuuana. [Ipunnun cynepro3unuu. PacdeT anekTpocTaTuueckux mosien
MeToIoM cyneprio3unuu. [lone qumnons.

Tema3.2 Teopema Octporpaackoro-I'aycca st 2JIeKTPOCTaTUYECKOTO OIS B BAKyyMe.
[Totok BekTOpa HampsbkeHHOCTH. Teopema Octporpanackoro-I'aycca A 3J€KTPOCTaTHYECKOTO
noJist B Bakyyme. [Ipumenenue teopembr OcTporpajickoro-I'aycca kK pacdery moJiei.

Tema 3.3 DnekTpocTaTHUECKOE MOJIEe B AUIIEKTPUUECKOU Cpee.
CBsi3aHHBIC 3apsiibl B JUAICKTPUKAX. THUIBI JUAIEKTPUKOB. DJIEKTPOHHAS M OPUEHTALMOHHAs
nonsipu3anuu. MuaynupoBaHHblil aunonbHblE MOMeHT. [lomsipusyemocts Mosekyinbl. Cuisl,
JICUCTBYIOIIUE Ha >KECTKUH IUIIONb B JJIEKTpudyeckoMm mnotie. [lomsgpuszanust AUIIEKTPUKOB.
[TonspuzoBaHHOCTh. JlMAeKTpUuecKas BOCHPUUMYHUBOCTh. Teopema Octporpaackoro-I'aycca
JUISL DJIEKTPUYECKOTO TOJII B JAMDJIIEKTPUKE. ODIJIEKTpUueckoe cmenieHue. [uanexrpudeckas
MPOHUIIAEMOCTh CPE/Ibl. Y CIOBUS HA TPaHUIIEe pa3/eia AUIIEKTPUKOB. CerHeTOdIeKTPUKHY.

Tema 3.4 [IpoBOAHUKY B 3JIEKTPOCTATUYECKOM IIOJIE.
Pacnipenenenue 3aps10B B IPOBOJAHUKE. DIEKTPOEMKOCTh YEIMHEHHOTO POBOIHMKA. B3aumHuas
€MKOCTb JIBYX MPOBOAHUKOB. KoHIeHCaTOPBI.

Tewma 3.5 DHeprus 3J1eKTpUUECKOTO MOJIS.
DOHeprusi 3apsHKeHHBIX  YEJAMHEHHOTO TMPOBOJHUKA, KOHJEHCATOpa, CUCTEMBI IMPOBOJIHHUKOB.
DHeprus snekTpocraTudeckoro mons. OObeMHas IJIOTHOCTH dHepruu. [IpuMmeHeHHe 3akoHa
COXpaHEHUS SHEPTHH K PacUeTy MOHIEPOMOTOPHBIX CHIL.

Tema 3.6 IloCTOAHHBIA 5SJIEKTPUUECKHM TOK, €ro XapaKTEepUCTUKU U YCIOBUSA
CYIIIECTBOBAHMS.
O060061menHsbI# 3akoH OMa 11 ydacTka 1enu. Paznocts notenuuanos, DJ1C, HanpsbkeHue. 3akoH
Hoxoyns-Jlena nist yuactka nenu. [IpaBuina Kupxroda.

Tema 3.7 DneKkTpuuecKnuil TOK B ra3ax U B BaKyyMe.
Toxk B razax. [Inasma. PaboTa BeIxo/1a 2JIEKTPOHOB U3 MeTasuia. TepMo3IeKTpOHHAs IMUCCHSL.

Paszoen 4. Macnemusm

Tema 4.1 MarauTHoe 1ojie B BaKyyMme.
MarnutHoe nosie. MarantHass uHAykuusa. 3akoH buo-Capapa-Jlanaca m ero nmpuMeHeHHe K
pacdery IMoJedl NPOBOAHUKOB C TOKOM. MAarHuTHOE IOJI€ IMPSAMOJIMHEMHOIO IIPOBOJHHKA C
TOKOM. MarHutHoe moJyie KpyroBoro Toka. MarHUTHbII MOMEHT BUTKa C TOKOM. MarHuTHoe
noJjie cojeHonga. BuXpeBoll XxapakTep MarHMTHOTO IOJIA. 3aKOH IIOJHOIO TOKa (Teopema o
HUPKYJISIUU BEKTOpa MarHUTHOW MHIYKIMU) M €r0 MPUMEHEHHE K pacyeTy MAarHUTHOTO IO
TOPOUJIa ¥ JJIMHHOTO COJICHOUIA.

Tewma 4.2 JleiicTBUE MarHUTHOTO TOJIL HA JIBHKYIIHMECS 3apsAbl U IPOBOJHUKHU C TOKOM.



JeiictBe MarHMTHOrO mojs Ha JBWXKymuiics 3apsan. Cwna JlopeHma. 3akoH Awmmnepa.
PensATuBUCTCKOE TONKOBAaHME MAarHUTHOIO B3aUMOJACMCTBUS NIPOBOJHMKA C TOKOM U
JBIDKYIIETOCS. DJIEKTPUUYECKOro 3apsja. /[[BrkeHHe 3apssKeHHBIX YacTHI[ B MarHUTHOM IIOJIE.
[TpuHIIMTT AEHCTBUS IUKIMYECKUX YCKOPHUTENeH 3apsoKeHHBIX dactull. Dddexr Xomra. MI/-
reHepaTop. KoHTyp ¢ TOkOM B MarHuTHOM 1osie. MarHuTHbIH 1oTok. Teopema Octporpaackoro-
["aycca. Pabota nepemelnieHus: NpOBOJIHKKA U KOHTYpa ¢ TOKOM B MAarHUTHOM TIOJI€.

Tema 4.3 MaruutHoe 1osje B BELECTBE.
MarnuTHble MOMEHTBI aTOMOB. Tunbel MarHeTukoB. HamaramueHHOCTb. MUKpPO- U MaKpOTOKH.
MarnuTHas BOCHPUMMYHMBOCTH BEIIECTBA. 3aKOH IIOJHOIO TOKA JJsi MarHUTHOTO TIOJS B
BelecTe. HanpspkeHHOCTh MarHUTHOTO 10JIA. MarHuTHasi IPOHULIAEMOCTh CpeJibl. Y CIIOBUS Ha
TpaHuLIC IBYX Cpe.

Tema 4.4 DnekTpoMarHuTHasE MHIYKIIHS.
SIBneHre AMeKTPOMArHUTHOM MHAYKIMHU. 3aKoH JleHna. 3aKoH 3JIEKTPOMAarHUTHON MHAYKIIMHU U
€ro BBIBOJ M3 3aKOHA COXpPaHEHHUs SHepruu. fBneHue camouHaykuuu. UHIykTuBHOCTH. ToKHM
IpY 3aMbIKAaHUM MW pa3MbIKaHUM Lenu. fBjIeHWe B3aMMHOW MHAYKUMH. B3anmuas
WHAYKTUBHOCTb. DHEPrusi CHUCTEMbl MPOBOJHUKOB ¢ TOKOM. OOBeMHasl IIOTHOCTh SHEPTUU
MarHUTHOTO TIOJIS B HE)epPOMArHUTHOM Cpejie.

Tewma 4.5 OcHoBbI TeOpUM MakcBeia.
BuxpeBoe anekrpuueckoe mone. Tok  cmemieHus.  YpaBHeHus ~— MakcBema s
AJIEKTPOMArHUTHOTO TOJS B HHTerpaibHOd W auddepenunansHoii Gopmax. MatepuanbHbie
ypaBHeHus. KBazucranuronapusie TOkH. [I[pUHIINAIT OTHOCUTEIBHOCTH B AJIEKTPOIMHAMUKE.

Pazoen 5. Mexanuueckue u 21ekmpomazHummubvie Ko1e0aHUs U ONHbL

Tema5.1 'apmoHnueckue KoeOaHus.
XapakTepucTUKu FapMOHUYECKUX KOJICOaHUH. I'apmoHnyeckunii OCLUJLIIATOP.
JuddepenunanbHoe ypaBHEHUE I'apMOHMYECKUX KoJjieOaHUi. MexaHndeckne rapMOHUYECKUe
kosneOanus. llpykuHHBIN, QU3HYECKU W MaTeMaTHYeCKHd MAasSTHHKH. OJIEKTPUYECCKUN
KoJIeOaTeNbHbIM KOHTYp. OHeprusi rapMoHMuyeckux KosiebaHuil. CliokeHHe TrapMOHHUYECKHX
KOJICOAHWH OJHOTO HANpaBlICHUs] W OJWHAKOBOH 4YacTOThl. buenmsa. CroxeHune B3aUMHO
HNEepIEHINKYISAPHBIX  KojeOaHuil. AHrapMoHuuyeckuilt ocummsaTop. DPuznyeckuili  cMbICH
CIIEKTPAJIbHOTO PAa3JI0KEHUS.

Tema 5.2 3aryxaromiye u BbIHYX/I€HHbIE KOJIeOaHus.
HuddepenunansHoe ypaBHEHUE 3aTyXaroIux Kosie0aHuit (MexaHUYeCcKuX u
AJIEKTPOMAarHUTHBIX) M €ro pemeHue. Amnepuoauyeckuii mnpouecc. JuddepennuansHoe
YpaBHEHUE BBIHYKJCHHBIX KOJeOaHUIN (MEXaHUYECKUX M JIEKTPOMATHUTHBIX) U €0 PELICHHE.
Ammuintyna v (aza BBIHYXKJIEHHbIX KoseOaHuidl. Pe3zonanc. CooTHomeHue Mexnay (azamu
BBIHY’K/JIAIOIIEH CHJIBI K CKOPOCTH IIPH MEXaHUUYECKOM PE30HAHCE.

Tewma 5.3 Boxnbl B ynpyroii cpene.
Bonnoseie mpomecchl. Mexanusm oOpa3oBaHusi BOJIH B ynpyroil cpene. [IpononbHblie u
nornepeyHsle BoyHbL. CHHYCOUAAIbHBIE BOJIHBL. YpaBHeHHE Oeryiieil BosiHbI. J[1MHA BOJHBI U
BOJIHOBOE uucio. BonHoBoe ypaBHeHHe. Da30Basi CKOPOCTb U TUCHIEPCHs BOJIH. DHEPIHsl BOJIHBI.
Bektop muoTtHOocTH moOTOKa »Heprud. IIpuHIMI cynepno3uuuu BOJIH M TPaHMLBI  €ro
npuMeHuMocTu. BoiHoBoit naker. ['pynmoBast ckopocts. UHTEpdepentina u audpaxims BOJH.
OO0pa3oBaHue CTOSTUMX BOJIH U UX cBoiicTBa. HopMasbHbIE MOJIBI.

Tema 5.4 DneKTpOMarHuTHHIE BOJHBI.
Huddepenumanbaple  ypaBHEHHS  JIEKTpOMarHUTHOM  BonHbL.  OCHOBHBIE — CBOIiCTBa
ANIEKTPOMATHUTHBIX BOJH. OHEPrusl 3JEKTPOMArHUTHBIX BOJH. Bektop Ywmosa-IloitHTuHTa.
N3nyyenune numoss.

Pa3zoen 6. Boanosas onmuka
Tewma 6.1. UaTepdepenius crera.



MoOHOXpOMaTUYHOCT M BpPEMEHHAs KOTEPEHTHOCTb cBeTa. Bpems u uMHa
KorepeHTHocTU.  [IpocTpaHCTBeHHass ~ KOTepeHTHOCTb W HHTepdepeHuus.  Pacuer
UHTEPPEPEHIIMOHHON KapTHHBI OT JABYX KOTE€PEHTHBIX MCTOYHUKOB. OnTHUecKas IJIMHA MYTH.
WuTepdepenius B TOHKHUX IUIeHKax. MHoOroBosHoBast uHTepdepenius. Mureppepomerpsi.

Tema 6.2. [ludpakuus cBera.

[Tpuniun Ioitrenca-®Openens. Meton 300 Openens. [IpsaMonuHeitHOe pacIpoCTpaHEHHUE CBETA
B oxgHopoaHoil cpene. Hudpaxmus Openens. Judpakuus Openens Ha KpyrioM OTBEPCTHH U
mucke. Hudpakuus OpayHrodepa Ha MIETU U KPyriioM oTBepcTud. JudpakiuoHHas peleTka.
Paspemaromias ciocobHoCTh ontuyeckux npubopos. Ilonstre o romorpaduu. Jdudpakuus Ha
npocTpaHcTBeHHOW — pemetke. Dopmyna  Bynbda-bparra.  HcciaenoBanue  CTpYKTYpbI
KpHUCTAJIJIOB.

Tema 6.3. PacnipocTpaHeHue CBETa B BEUIECTBE.

Hucnepcust cBera. OOiacTH HOPMAaJIbHOM M aHOMAIbHOW JHCIEPCHUU. DJIEKTPOHHAS TEOpHUs
nucrniepcuu. llornomenue u paccesHue cera. Dddexr Hommepa. M3nyuenune Baruiosa-
Yepenkona.

Tema 6.4. Ilonsipuzanus cBera.

EcrectBenHblil U mnossipu3oBaHHbI cBeT. CreneHp nosspusauuu. llonspusanus ceeta npu
oTpaxkeHud. 3akoH bprocrepa. [IBoiiHoe unydenpenomsienre. OIHOOCHBIE KpPUCTAJUIbL.
[Tonsipou el ¥ MOJIAPU3AIMOHHBIC MPU3MBI. 3akoH Maitoca. HTepdepeHIus moIsipu30BaHHOTO
cBera. McKkyccTBeHHasi ONTHYECKask aHU30TpOoNKs. BpallieHue miocKoCTH NoJspu3aiyy.

Pazoen 7. Keanmosas ¢uzuxa

Tema 7.1 TenioBoe u3nyueHue.
TennoBoe u3nydeHHWe M JIOMHUHECIEHLUs. PaBHOBecHOe TemIoBoe H3iydyeHHe. AOCOIIOTHO
yepHoe Teno. 3akoH Kupxroda. 3axon Credana-bonbimana. Pacnpenenenue sHepruud B
CIeKTpe aOCONIIOTHO YEepHOro Tena. 3akoH cMmeuleHus Buna. KBantoBas rumotesa u ¢opmyna
IInanka.

Tema 7.2. KBaHTOBas ONTHKA.
Bremnunii ¢porodddekr u ero 3akonsl. YpaBHeHue JiHmTeiiHa. DoToHBl. MMnynsc (oToHa.
Hasnenue cBera. OnbiTel JleOeneBa. Oddexr Komnrona m ero teopus. KopmyckymspHo-
BOJIHOBAs! IBOMCTBEHHOCTh CBOMCTB CBETA.

Tema 7.3 KoprnycKynsipHO-BOJIHOBOW Ayalu3M.
'unore3a ae bpoins. [dudpaxkius 371eKTpOHOB M HEHUTPOHOB B KpucTamiax. [IpoxoxkaeHue
MUKpOUacTHl] 4epe3 Ieiab. COoOTHOIIEHUs HeonpeneneHHOCTeH. OLleHKa SHEPrud OCHOBHOTO
COCTOSIHUSI aTOMa BOJOpOJia W DJHEpruu HyJleBbIX KoneOaHui ocuuiuistopa. Habop
OJIHOBPEMEHHO U3MEPSIEMBIX BEJINYMH.

Tema 7.4. YpaBuenue llpenunrepa.
BonHoBasgs (QyHKIMS, €€ CTaTUCTUYECKMH CMBICI W YCJIOBUS, KOTOPbIM OHa JOJDKHA
ynoBieTBopATh. llmoTHOCTh BeposTtHOcTH.  CpeaHee 3HaueHUE (U3NYECKON BEIUYUHBI.
VYpasuenue Illpenunrepa. Bomna ne bpoiina kak pemenue ypaBHeHus llpenunrepa s
cBoOoaHOM yacTuiel. CtanmoHapHble cocTosiHUA. YpaBHeHue lllpenunrepa 1uist cralimoHapHBIX
cocrosgauil. Crnektp sHepruil. Yactuna B onHoMepHOM "moreHuumanbHOU siMe". KBaHTOBaHue
SHEPrUM W umnyibca dactuubl. IIpuHnun coorserctBus bopa. I'apMOHMYECKHI OCHHILIATOP.
TyHHenbHBINH Y3PPEKT.

Tema 7.5 Atom. Mogens bopa aroma Bomopoaa.
Cnextp m3nyuenuss atoma Bojopona. @opmyna banpmepa. CnektpanbHble cepud. SnepHas
mozenb atoma. OnbeiTel @panka u ['epra. [loctynater bopa. Teopus Bogopoaomnogo0HOTO HOHA.
Cnextp sHepruil snekTpoHa. McnyckaHue M IOIVIOIIEHME CBETa aTOMOM.ATOM BOAOpoAa B
KBaHTOBOM MexaHuke. CIIEKTp SHEprui 3JEKTpOoHAa. DHEpreTudeckue ypoBHH. lloTeHimansl
BO30YXJIE€HHS U MOHU3AIMK aToMa. [IpocTpaHCTBeHHOE paciipe/ieieHUe MII0THOCTH BEPOITHOCTH
JUISL 3JIEKTpOHA. MoOAynb W TPOEKIUS Ha HalpaBJI€HHE MarHUTHOTO TMoJisi OpOUTaIbHOIO
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MOMEHTa HUMIyJbca dJeKkTpoHa. [IpocTpaHcTBeHHOe KBaHTOBaHME. KBaHTOBBIE uMCIIA.
['mpomaraHuTHOE OTHOIIEHUE.

Tema 7.6. CriuH 31€KTpOHA.
MHuorosnekTpoHHble atoMbl. COCTOSIHMSI D3JEKTpOHA B aTOME M HX XapaKTEePUCTUKH.
OnexkTpoHHble 00omouku u ciaou. llpuwammn [laynu. Yuceno cocTostHMNA. DJIEKTPOHHBIE
koHpurypanuu. I[lepuogudeckas cuctema anmemMeHToB MenneneeBa. OmbiT LlTepHa u 'epnaxa.
Oddext 3eemana. PEeHTTeHOBCKUE CIIEKTPHI aTOMOB. 3aKOH MO3JIH.

Pa3zoen 8. Dnemenmor k6anmosoii cmamucmuxu u pusuxu meepooco meia. Aoepuas guzuka

Tewma 8.1 KBanToBas craTucTHKA.
@da3oBoe MPOCTPAHCTBO. ODIJIEMEHTapHas sueiika (a3oBoro mpocTpaHcTBa. [IIOTHOCTH
cocrosiuuii. @yHkuusi pacnpeneneHus Depmu-Aupaka. DyHkuus pacnpeneneHus boze-
OUHIITEHHA.

Tema 8.2 Kpucraimmnueckoe CTpOCHUE TBEPJIbIX TEIl.
Kpucrannuueckas pemerka. Kinaccudukanus kpuctaiioB mo Ttumam cui cBs3u. KoneGanus
KpUCTAUTMYECKOW pemeTku. DoToHHBIH W (QOHOHHBIM Ta3bl. PacmpeneneHue (GOHOHOB MO
SHEPrusM. TernoeMKOCTh KPUCTAJUIMYECKOW PELIETKU.

Tema 8.3 DneMeHTbl KBAHTOBOW TEOPUH METAILIIOB.
. Pacnpenenenue »51eKTpOHOB MPOBOJMMOCTH B MeTajlie IpU aOCOJIIOTHOM HyJe. DHeprus
®epmu. Biusinue temneparypbl Ha pacnpeiesieHue 3JeKTpoHOB. YpoBeHb @epmu. BHyTpeHHs s
SHEpPrusi U TEIJIOEMKOCTh 3JIEKTPOHHOTO raza B MeTajlie. DJEKTPOIPOBOJHOCTh METAJUIOB.
CBepXnpoBoAUMOCTb. MarHuTHbIE CBOMCTBA CBEPXIIPOBOAHUKOB.

Tewma 8.4 30HHAs TeOpHs TBEPABIX TEIL.
OHepreTUYecKkue 30Hbl B KpHUCTaUlaX. BaneHTHas 30Ha W 30Ha OPOBOAMMOCTH. Merasuibl,
OUAJICKTPUKA M MONynpoBogHUKH. CoOCTBEHHass MPOBOJAMMOCTb  MOJYMPOBOIHUKOB.
KBasuvacTuiibl - 3JEKTPOHBI MPOBOAMMOCTH M JbIpKH. DQQeKTuBHAsS Macca dSJIEKTPOHA B
kpuctauie. [lpumecHas mTPOBOJAUMOCTh TOJIYIPOBOJHUKOB. OJIEKTPOHHBIH M JIBIPOYHBIN
MOJIYIPOBOJHUKH. DIJIEKTPOHHO-ABIPOYHBIN MEpEX0/l B MOIYIPOBOJAHUKAX. ETo BosbT-aMiiepHas
XapakTepucTuka. GOTOIIEKTPUUECKUE SBJICHUS B MOJTYNPOBOIHUKAX.

Tema 8.5 CtpoeHue u CBOMCTBa sEP.
CocraB sapa. 3apsa, pa3Mep U Macca siaipa. MaccoBoe M 3apsiioBoe uucia. SnepHble CUIIbL.
Jedext Macchl U dHEpPrusl CBSA3U Aapa. PagnoakTHBHOCTh. 3aKOHOMEPHOCTH U MTPOUCXOXKICHUE
anb(a-, 6eTa- U TaMMa- U3TydeHus. SepHble peakluy U 3aKOHBI COXpaHeHus. Peakuus nenexus
anpa. Llennas peakuus. Peakuus cunresa.

Tema 8.6 DnemeHTapHbIE YaCTUIIBI.
OO0mue cBONCTBA 3JIEMEHTApHBIX YacTHUIl. B3anMHbIe mpeBpallieHus SJIEeMEHTApHBIX YaCTHII.
dyHnaMeHTalIbHBIE B3auMojieicTBUs. Kriaccudukaius 5>JeMEHTapHBIX YacTull. JIeNTOHBI,
aapoHsl, kBapku. [lepenocunku pyHmamMeHTanbHBIX B3auMojelcTBUi. [loHATHE 00 OCHOBHBIX
npo0sieMax COBpEMEHHON (PM3UKHU U acTPODU3HUKH.

Ay}II/ITopHLIe 3aHATHUA U 6]0)])KeT BPEMECHH HA CAMOCTOSATEC/ILHYIO MOATOTOBKY CTYACHTA

AynutopHsle 3aHATUS (4ac.) IMpaxTiy
CamocTosT
VueOnas HaunmeHnoBanue pasnaeia, €CcKas elbHas
HeJens KpaTKOe HAMMEHOBAHUE TEMBI JlaGopat IIpakThue [moaroros 26018
.HeKI_U/II/I OpHBIC CKHe Ka p
paboThl 3aHATHA
1 xypc, 2 cemecTp

1 | KunemaTuka MmaTepuaibHON TOUKU 2 - 2 - 5

2 | JuHamuuecKkue nIpUHIUIBI MEXaHUKHU 2 - 2 - 5

3 | Pabora u sHEprus 2 - 2 - 4
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VueOnas
HeJenst

HaunmenoBanue pasaena,
KpaTKO€ HAUMEHOBAHUEC TEMbI

AynutopHsle 3aHATUS (4ac.)

IpakTuy
eckas

CamocTtosiT
eIbHAs

moxaroros | pabora
4 | MoMeHT ummysbca 2 - 2 - 3
5 | Kunemaruka u quHamuka TBEpJOTo Tejla 2 4 2 - 5
6 | Ilinockoe ABMXkEHUE TBEPAOIrO Tea 2 - 2 - 4
7 | HeunepimanabHble CUCTEMBI OTCUETA 2 4 2 - 4
8 | DimeMeHTBI MEXaHUKH KUIKOCTEH 2 - 2 - 2
9 | PenaruBucTCcKasi KWHEMAaTHUKa 2 - 2 - 2
10 | PenstuBucTCKasg JUHAMHKA 2 - 2 - 3
11 | Kunernueckasi TeOpus UI€aIbHOTO Ta3a 2 - 2 - 2
12 | IlepBoe HaYaJI0 TEPMOANHAMUKHI 2 4 2 - 6
13 Pacnpenenenne MoJeKy 10 CKOPOCTSIM U 9 i 9 i 9
SHEPrUsM
14 DJIEMEHTHI HEPABHOBECHOM 2 4 2 i 4
TEPMOUHAMUKHU
15 | Bropoe Hauano TepMOAMHAMUKH 2 - 2 - 2
16 PeanbHble Ta3bl ¥ kuaKOCTH. Da3z0BbIC 9 ) 5 i 9
paBHOBecHS 1 (Da30BBIC IPEBPAIICHUS
Hroro cemectp 2 32 16 32 - 55
2 Kypc, 3 cemecTp
1 DIEKTPOCTaTUYECKOE MOJIe U €ro 9 ) 2 i 4
XapaKTePUCTUKU
5 Teopema Octporpaackoro-I'aycca s 9 ) 9 i 5
JIEKTPOCTATUYCCKOTO TTOJIS B BAKYyME
3 QHGKTpOCTaTI/I‘IegKOG nose B 9 ) 9 i 4
JIDJICKTPUIECKO cpefie
4 | IIpoBOJHUKY B AJIEKTPOCTATUYECKOM I10JI€ 2 - 2 - 4
5 | DHeprust 3J1€KTPUUECKOTO MO 2 - 2 - 2
ITOCTOSHHBIN JIEKTPUYECKUI TOK, €70
6 | XapaKTepUCTUKU U YCIOBHS 2 4 2 - 8
CYIIIECTBOBAHUS
7 | DnexTpuyeckuii TOK B ra3ax U B BaKyyMe 2 - 2 - 2
8 | MaruuTtHoe 1oje B Bakyyme 2 - 2 - 4
JlelicTBME MarHUTHOTO TOJIS HA
9 | mBmXKymIIHECs 3aps/Ibl U IIPOBOAHUKH C 2 4 2 - 8
TOKOM
10 | MarauTHOE TI0JI€ B BEIIECTBE 2 - 2 - 3
11 | DnekTpoMarHuTHas UHIYKIUSA 2 4 2 - 8
DHeprus MarHUTHOTO T0J1s1. OCHOBBI
12 2 - 2 - 3
Teopur Makcsesuia
13 | l'apmoHnyeckue xKonedaHus 2 - 2 - 4
14 | 3aryxarouue 1 BbIHYKJIEHHbIE KOeOaHus 2 4 2 - 8
15 | Bonnbl B ynipyroii cpene 2 - 2 - 2
16 Wntepdepentst u  Tudpakuus BOJH. 9 ) 5 i 4
DNIEKTPOMArHUTHBIE BOJTHBI
Hroro cemectp 3 32 16 32 - 73
2 xypc, 4 cemectp
1 | UuTepdepenmus creta 2 - 2 - 3
2 | UatepdepeHnns B TOHKUX MJICHKAaX 2 4 2 - 5
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VueOnas HaumenoBanue pasnena, A Tpaxiry | CamoctosT
HeJeNs KpaTKoe HAaHMEHOBAHUE TEMBbI YAUTOPHBIC 3aHSTHS (4aC.) Hoe;::;lOB ggléf;iz
3 | Judpaxus ceeta 2 - 2 - 3
4 JudpaknuonHas pemerka. Pazpemaromas 2 ) 5 i 3
CIOCOOHOCTH ONTUYECKUX MPUOOPOB
5 | Hucnepcus cBera 2 - 2 - 2
6 | [onmspuzamus cBera 2 - 2 - 3
7 | TemmoBoe nznyuenue. KBantoBas onTuka 2 - 2 - 3
8 | KopnyckynsipHO-BOJIHOBOM JAyan3M 2 4 2 - 5)
9 | Ypasuenue lllpenunrepa 2 - 2 - 3
10 Atom. Mogens bopa atoma Bomopoaa. 2 ) 2 i 3
CnuH 3J1eKTpoHa
11 | KBaHTOBas cTaTHCTHKA 2 - 2 - 2
12 | Kpucramimyeckoe CTPOCHHUE TBEPJIBIX TEI 2 4 2 - 3
13 | DneMeHThI KBAHTOBOW TEOPHH METAIJIOB 2 - 2 - 3
14 | 3onHas Teopus TBEPABIX TEI 2 4 2 - 5
15 | Ctpoenue u cBOMCTBA siAep 2 - 2 - 3
16 SlnepHble peakuu M 3aKOHBI COXPaHEHHUS. 9 ) 5 i 5
DJIeMEHTapHBIE YaCTULIBI
Hroro cemectp 4 32 16 32 - 55

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHN

[Ipn mpoBeneHUU 3aHATHI W OpraHU3AlUU CAMOCTOSTEIbHOM pPabOTHI CTYAEHTOB
UCIOJIb3YIOTCS:

1. TpagunuoHHBIE TEXHOJIOTUU OOYYEHHs, MpEANoaraloume nepeaady nHhGopManuy B
TOTOBOM BHE, (OPMHUPOBaHUE YUEOHBIX YMECHHH 1O 00pasmy: (JICKIUS-U3JI0KEHUE, JICKIIHSI-
00BSICHEHHE, TA0OpATOPHBIC PAOOTHI).

Hcnonp30BaHnEe TPaJUIIMOHHBIX TEXHOJOTMI 00eCreuyrBaeT OpPUEHTUPOBAHUE CTYJEHTA B
NOTOKEe MH(pOpPMAIMH, CBA3aHHON C pa3IUYHBIMU MOAXO0JaMH K BOIIPOCAM, paCCMaTPUBAEMbIM B
npenenax JIUCUUIUIMHBI;, CaMOOIIpPENeleHHEe B BBIOOpE ONTHUMAIbHOTO IMYTH M CIOCOOOB
JMYHOCTHO-NPO(PECCHOHATBHOTO PA3BUTHS; CUCTEMATU3ALMIO 3HAHUH, TIOJTY4YEHHBIX CTYI€HTaMU
B IIpOIECCE ayIUTOPHON M camocTosTenbHOM paldoThl. [IpakTuyeckue 3aHATHS 00€CIEUUBAIOT
pa3BUTHE U 3aKPETUICHUE YMEHUIN U HABBIKOB.

2. llHTepakTHBHBIE TEXHOJIOTHH OOYUYEHUs, MPEIIOIarafoliie OpraHu3amuio 00ydeHHs
KAaK IPOAYKTUBHOM TBOPUYECKOW NEATEIBHOCTH B PEKUME B3aUMOACUCTBUSA CTYAECHTOB JIPYT C
JIPYTOM H C IIPETNOJaBaTEIIEM.

NHTEPAKTUBHBIE OGPA3OBATEJIBHBIE TEXHOJIOI'MHU

Ne Hanmenosanue pasznena Bup 3anaruit (nexums, WurepaktuBHble | Konny
pas- JTUCIUIUIMHEI (TEMa) CEMUHAp, MPAKTUIECKOE (bopMbI €CTBO
nena 3aHATHE, JTabopaTopHas 00yuyeHHs 4acoB

pabora)
2 ceMecTp
1 | MexaHuka JlaGoparopHas paboTa JIP1, JIP2 8
2 | MomnekymsipHas JlaboparopHast pabota JIP3, JIP4 8
(cratuctuueckas) pusmka u
TEPMOJMHAMHKA
3 cemecTp
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3 | Pazmen 3. DnexrpuuectBo | JlaGoparopHas pabota JIP1 4

4 | Paszgen 4. Maraetusm JlaGoparopHas paboTa JIP2, JIP3 8

5 | Pasmen 5. Konebanus u JlaGopaTopHas pabota JIP4 4
BOJTHBI

4 cemectp

6 | Pazmen 6. BonHoBas JlaboparopHast pabota JIP1 4
OITHKA

7 | Pazmen 7. KBanToBas JlaboparopHast pabota JIP2 4
buznka

8 | Paszmen 8. DnmeMeHTHI JlaGopaTopHas paboTta JIP3, JIP4 8
KBAaHTOBOW CTaTUCTUKU U
(bu3MKK TBEPAOTO TEa.
SAnepuas ¢puznka

Hcnonp30oBaHue  WHTEPAKTHBHBIX ~ 0Opa30BAaTENbHBIX  TEXHOJIOTHH  CIIOCOOCTBYET

IIOBBIIICHUIO UHTEPECA U MOTHUBALMM YYAIMXCs, AKTUBU3ALUN MBICIIUTEIILHON ACSATEIBHOCTH U
TBOPYECKOT'0 IMOTEHIMala CTYACHTOB, JAeiaeT Oonee 3(PQPEKTUBHBIM YCBOCHHME MaTepuana,
MO3BOJISIET MHAWBUAYAIM3UPOBATH O0YYEHHE U BBECTH SKCTPEHHYIO KOPPEKIUIO 3HAHUH.

Opranuszanus caMocTosITeIbHON padoThbl CTYIeHTOB

Lenp camocTosTeNbHON pPAaOOTHI: 3aKperyieHUe 3HAaHWUM, IMOJYYEHHBIX Ha 3aHATHSX.
CamocrosiTenpHas paboTa CTYJIEHTOB IMOJpa3yMeBaeT IMOJ COO0W MpopadOTKY JIEKIIMOHHOTO
MaTepuana C HCIOJb30BAaHHEM PEKOMEHAYEMOU JMTepaTypbl M WHTEPHET-UCTOYHUKOB IS
IIOArOTOBKH K Ha60paTOpHI>IM pa60TaM , BBIIIOJIHECHHUIO TECTOBBIX, TEMATHYCCKUX H 6OJII)HII/IX
JOMAaITHUX 3agaHuil mo guciumnHe. CoryacHo pabodeMy IJIaHy, camMOCTOsSTeNIbHas padbora
cocrasiusieT 173 yac.

7. OHEHOYHBIE CPEJACTBA JJIsd BXOJHOI'O, TEKYIIEI'O KOHTPOJISA U
MMPOMEXYTOYHOM ATTECTALIUH

@OHJ OLEHOYHBIX CPEACTB MO JUCHUIUIMHE O0O0ECIeYMBAET IPOBEPKY OCBOCHUS
IUIAHUPYEMBIX pe3yJabTaToB o0OydeHUs (KOMIETEHIMH M HMX MHAMKATOPOB) IOCPEICTBOM
MEPONPUITHHA TEKYILET0, PyOeKHOTO M MPOMEKYTOYHOT'O KOHTPOJIS 10 AUCLUHUIUIHHE.

CBs3b Mex1y (GOpMHPYEMbIMH KOMIIETCHIMSAMU M (OpMaMH KOHTPOJS UX OCBOCHHS
IPECTaBIICHA B CIEAYIOLIeH Ta0auLe:

[TpoekTupyemsie pe3yabTaThl OCBOSHHS AUCIUILTHHBI
. CpencrtBa u
Kon Y MHAUKATOPHI (POPMHUPOBAHHS KOMITETSHIHHA
3Harts (3) ‘ Yumerts (V) ‘ Bnanets (B) TEXHOJOTHIT OHeHIH
1 kypc, 2 cemectp
YK-1 3-VK-1 V-VK-1 B-YK-1 JIP1-4, T1-2, BJ31-2, D
OIIK-1 3-OI1K-1 VY-OIlK-1 B-OI1K-1 JIP1-4, T1-2, BJ31-2, D
VKE-1 3-VKE-1 V-VYKE-1 B-YKE-1 JIP1-4, T1-2, BJ31-2, D
2 xypc, 3,4 cemecTp
YK-1 3-YK-1 V-VK-1 B-VK-1 JIP1-4, T1-2, BJ131-3, D
OIIK-1 3-OI1K-1 VY-OIlK-1 B-OIIK-1 JIP1-4, T1-2, BJA31-3, D
VKE-1 3-VKE-1 V-VYKE-1 B-YKE-1 JIP1-4, T1-2, BJA31-3, D

[HIka/jia oueHKH 32 TEKYLIYI0 ATTECTALUIO
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Paznen dopma Maxkcumanbapli | MakcuMaIbHEI
TEKYIIETO 6amn it Oann 3a
KOHTPOJIS pasnen

1 xkypc, 2 cemecTp

Pa3zgen 1. Mexanuka

JlaboparopHbie pabOTHI JIP1-2 5 30

TecTnl T1 10

Bonwiroe momarsee 3amaHue bJ131 10

Pa3nes 2. Mosexkyasipaas

(cratucTuueckas) pusuka u

TEePMOIMHAMMKA

JlaboparopHbie pabOTHI JIP3-4 5 30

TecTnl T2 10

Boneiioe nomaraee 3aganue b/132 10

Hroro cemectp 2 60
2 Kypc, 3 cemecTp

Pa3nes 3. JiekTpuyecTBo

JlaboparopHbie pabOTHI JIP1 5

25

TecTbl T1 10

Bomnbiioe momariHnee 3aganue b/31 10

Paznen 4. Marnerusm

JlaboparopHbie pabOTHI JIP2-3 5 o5

Tectn T2 10

bonsmoe nomanitee 3agaHue bA32 5

Paznen 5. Mexanuueckue u

JIEKTPOMATHUTHBIE KOJIe0aHUA U

BOJIHBI

JlaGopaTopHbie pabOThI JIP4 5 10

bonemoe gomaiiiHee 3agaHue b33 5

Hroro cemectp 3 60
2 xypc, 4 cemecTp

Paznen 6. BoainoBasi onTuka

JlaGopaTopHbie pabOThI JIP1 5 10

bonbmoe gomaiiiHee 3agaHue b/31 5

Pa3znen 7. KBanroBas ¢pusnka

JlabopaTopHbie pabOThI JIP2 5 o5

TecTnl T1 10

Bonbmoe nomarHee 3aganue b/132 10

Pa3nen 8. DiieMeHTHI KBAHTOBOM

CTATUCTUKHU U PU3UKHU TBEPAOTO

Tesia. Anepuas puzuka

JlaGopaTopHbie pabOThI JIP3-4 5 25

TecTrl T2 10

Bbonbpmoe nomaninee 3aganue b33 5

Hroro cemectp 4 60
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HIkasa oueHKH 32 MPOMEKYTOYHYI0 ATTECTALMIO (IK3aMeH)

Kpurepuu onenuBanus bann

3HaHUE OCHOBHBIX MOHATUN U ONPEACTICHUHN, 3HAHNE CTIEUU(PUIESCKUX TS 39-40
paccMaTpruBaeMoro pasjesia TEPMHUHOB M UX OHHMMaHKE, pa3bsICHEHNE
0COOEHHOCTEH MPUMEHEHHSI TCOPETUYECKUX 3HAHUN Ha MPAKTHUKE, YTO MOXKET
BBIPAXKATHCS B YBEPEHHBIX OTBETAX HA JIOTIOJHUTEIILHBIC BOIPOCHI
IpernoaaBaTess

3HaHUE OCHOBHBIX TIOHSTHI M ONIPEACIICHUM, 3HAHUE CTICITU(DUUECKHUX TSI 36-38
paccMaTpuBaEMoOro pas/eiia TCPMUHOB U MX HEMOJHOE TOHNMMAaHHE,
pa3bsiCHEHUE 0COOEHHOCTEH PUMEHEHHUS TCOPETHYSCKUX 3HAHHUH Ha
MIPAKTUKE

3HaHUE OCHOBHBIX TIOHSTHH M ONIPEACIICHU, 3HAaHUE CIEIU(DUISCKUX IS 32-35
paccMaTpuBaeMoro pasjeiia TSPMUHOB U X TOHUMaHue. He pa3bscHuI
0COOCHHOCTH MPUMEHEHHS TCOPETUUYCCKUX 3HAHHMI Ha TIPAKTHKE

3HaHUE OCHOBHBIX MOHITUN M ONPEACTICHUN, 3HAHNE CTIEIU(DUICCKUX IS 28-31
paccMaTpruBaeMoro pasjelsia TEpMUHOB M UX HEToHOe nmoHnmanue. He
pa3bICHUI OCOOCHHOCTH IPUMEHEHHUSI TEOPETHUECKUX 3HAHUI Ha TPAKTUKE

HermnonHoe 3HaHME OCHOBHBIX MOHATHI U ONIpeAeIeHUH, crienuduueckux s | 24-27
paccMaTpruBaeMoro pasjieia TePMUHOB U UX HEIOJIHOE MoHuMaHue. He
Pa3bsICHUIT OCOOCHHOCTH MPUMEHEHHUS TCOPETHYCCKUX 3HAHHMM Ha IPAKTHKE

NUTOI'O makcumym 40
HNTOI'O MuHuMym 24

IIIka/1a HTOroBOM OLICHKH 32 ceMeCcTp
HToroBasi oleHKa NpeACTaBiIsieT cOo0OW CymMmy OailioB, 3apa0OTaHHBIX CTYACHTOM IIpH
BBINOJIHEHUM 33JaHUM B paMKax TEKYyLIEro M IMPOMEKYTOUHOIO KOHTPOJS U BBICTaBIIAETCS B
cooTBeTcTBUM ¢ [lonokeHneM 0 KpeIUTHO-MOAYJIBHOI CUCTEME B COOTBETCTBHU CO CIIECAYIOLIEH
HIKAJIOM:

Ornenka 1o 4-6aJIpHOM 1IKaie CymmMma GaioB Onenka ECTS

5 — OTIUYHON» 90-100 A

85-89 B

4 — «xopo1Io» 75-84 C
70-74

D
3 — «yJOBJIETBOPUTEIILHOY 65-69

60-64 E

2 — HEYJIOBJIETBOPUTEIHHO Huxe 60 F

Pacmm¢poBka ypoBHS 3HaHMH, COOTBETCTBYIOILETO IOJIyY€HHBIM OanjgaM, JaeTcs B
TabuIe yKa3aHHON HUXe

Cymma | Orenka

YpoBeHb NpUOOPETEHHBIX 3HAHUH 10 TUCIIUILINHE
Gamwtos | ECTS P probp

«OTIMYHOY» - TEOPETHYECKOE COIepIKaHUe Kypca OCBOCHO MOTHOCTHIO, Oe3
90-100 A MpoOeIoB, HEOOXOAMMBIE PAKTUIECKUE HABBIKH PAOOTHI C OCBOEHHBIM MaTEpPHUAaIOM
chopMHpOBaHbI, BCE MPEAYCMOTPEHHBIE TIPOTPAMMON 00yUeHHS yaeOHBIC 3aJaHuUS

BBIINIOJIHCHBI, KAYCCTBO WX BBINOJIHCHHSA OIICHCHO YHUCJIIOM 6aJ'IJ'lOB, OJIN3KHMM K
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Cymma
0aIoB

Ornenka
ECTS

YpoBeHb MPHUOOPETEHHBIX 3HAHUH MO AUCIUTLIINHE

MaKCHUMaJIbHOMY.

85-89

«OueHb XOPOLIOY - TEOPETUUECKOE COJIEPIKaHUe Kypca OCBOEHO HOJIIHOCTBI0, Oe3
npo0enoB, HE0OXOJUMBbIE PAKTUYECKHE HABBIKH PaOOTHI C OCBOSHHBIM MaTepHAIOM
B OCHOBHOM C()OPMHUPOBAHBI, BCE MPEIYCMOTPEHHBIE ITPOTrpaMMOii 00ydeHust
yueOHbIe 3a]aHusI BBITOJTHEHBI, KAYECTBO BBITIOJIHEHHUS OOJIBIIMHCTBA M3 HUX
OLIEHEHO YUCJIOM 0aJLIOB, OJIM3KMM K MaKCUMAaJIbHOMY.

75-84

«X0po1II0» - TEOPETUIECKOE COMEPKAHNE Kypca OCBOCHO ITOJIHOCTHIO, 0e3 Ipo0eros,
HEKOTOPHIC TIPAKTUUECKHE HABBIKK PabOThI ¢ OCBOCHHBIM MaTEPHAJIOM
c(hOpMHUPOBAHEI HEIOCTATOYHO, BCE MPEIYCMOTPEHHBIE IPOTPaMMON O0YICHHUS
ydeOHbIe 3aJaHHs BHITIOJIHEHBI, KAYECTBO BBHITIOJTHEHUS HA OJTHOTO M3 HUX HE
OIICHEHO MUHHMMAJIbHBIM YUCJIOM 0aJUI0B, HEKOTOPHIE BUABI 3aJJaHHI BBHITIOJTHEHBI C
OIINOKAMH.

65-74

«Y IOBIIETBOPUTENILHOY» - TEOPETUUECKOE COJEPHKAHUE Kypca OCBOSHO YaCTHYHO, HO
npoOesTbl He HOCAT CYIECTBEHHOTI'O XapakTepa, He0OX0JMMbIE IPaKTHIECKHE
HaBBIKH PabOTHI C OCBOCHHBIM MaTEPHAIOM B OCHOBHOM C()OPMUPOBAHHI,
OOJIBIIMHCTBO MPEyCMOTPEHHBIX IIPOTPaMMOil 00ydeHHs yueOHbIX 3alaHni
BBITIOJTHEHO, HEKOTOPBIC U3 BHITOJHEHHBIX 3a/laHHi, BO3MOXKHO, COZIEPKAT OIIHOKH.

60-64

«ITocpeacTBEHHO» - TEOPETHYECKOE COAEPKaHUE Kypca OCBOEHO YaCTUYHO,
HEKOTOpBIE NPaKTUYECKHE HABBIKK PaOOThI He C(HOPMUPOBAHBI, MHOTHE
NpeyCMOTPEHHBIE IPOrpaMMoii 00yUueHHUs yueOHbIE 3a/JaHUs HE BBITIOJIHEHBI, JTH00
Ka4eCTBO BBITIOJIHEHUS] HEKOTOPBIX U3 HUX OIICHEHO YHUCJIOM OaioB, OJIU3KUM K
MUHUMAaJIBHOMY.

Hixe 60

((Hey,Z[OBHeTBOpI/ITeJ'ILHO» - OYCHb CcJIa0bIe 3HaHUA, HEAOCTATOYHBIC IJI1 IIOHUMAaHUWA
Kypca, UMCCTCA 0OJIBIIIOE KOJIHYECTBO OCHOBHEIX OLINOOK U HCIO0YCTOB.

CryneHT cuuTaeTcs aTTeCTOBaHHBIM 110 pa3felly, SK3aMEHY, €ClIi OH HaOpaj He MeHee
60% ot MakcuMaIbHOTO Oaiia, MPeAyCMOTPEHHOTo paboyeii MporpaMMoii.
KoHnTponbHble MeponpusTHs, 3a KOTOpble CTyAeHT noiyumn 0 OamnoB (HesiBKa B
YCTAQHOBJICHHBII CPOK), TMOJuIekaT o0s3aTenbHOM nepecaade. Cpoku mepecsiad KOHTPOJIbHBIX
MEPONPUITHI B TEUEHHE CEMECTpa orpeaenseT kadeapa.
CryneHT, NporyCTUBLIMKA KOHTPOJIbHOE MEPONpUsITHE 0€3 YBaXXUTEIbHON MPUYMHBI WIN
MOJIYYMBIIMI 3a HEro HEYJIOBIETBOPUTEIbHYIO OLIEHKY, IOCJIE Iepeciayd KOHTPOJIBHOTO
MEpOTNPHUATHS TOJTyyaeT 6ajul HIXKE YCTAaHOBJIEHHOTO Ha 25%.

2 cemecTp

Bonpocsl Kk 3K3aMeHy 10 JMCHUIIINHE
«Puznka»

1. DnemeHTH KUHEMATUKU MaTepuaibHOM Touku. Tpaektopus. I1yTs u nepememienue. CKOpocTb
1 YCKOPEHME TOYKH KaK IPOU3BOHBIEC PAJNYyCa-BEKTOPA 10 BPEMEHMU.

2. Paguyc kpuBH3HBI TpaekTopuu. HopManbHOE U TaHT€HIMAIBHOE YCKOPEHHUS.

3. 3aKOH WHEPIUH U UHEPIHATIBHBIE CUCTEMBI OTCUETa. 3aKOHBI JMHAMUKH MaTEpUATBHOM
TOYKHU. IMITysIbc MaTepuanbHOM TOYKH U €10 U3MEHEHUE.

4. BHenHNue U BHYTPEHHHUE CUJIbl. 3aKOH U3MEHEHUSI UMITYJIbCa CUCTEMBL. 3aKOH COXpaHEHUS
HMITYJIbCA.

(S}

. LenTp mMacc (1IeHTp MHEPIIMH ) MEXaHUUECKOW CHCTEMBI M 3aKOH €T0 JIBH)KCHHSI.

6. DnemenTapHas paboTa cuibl. PaboTa cuibl U ee BhIpaKeHHEe Yepe3 KPUBOIMHEHHBIHN
nHTErpaj. MomHocTs

~

. Kunernueckas OHEPTUA CUCTEMEI U €€ CBA3b C pa60T0171 BHCHIHUX U BHYTPCHHUX CHUJIL.

8. [NoTreHnmanpHast SHEPTHSI CHCTEMBL. 3aKOH COXPaHEHUS] MEXaHMYECKON YHEPTHH.

17




9. KunemaTuka BpamaTeabHOTO ABMKEHHS TBEPIOTO Tea. YTIIOBas CKOPOCTh U YIIIOBOE
YCKOPEHUE, UX CBSA3b C TMHEWHBIMU CKOPOCTAMHU U YCKOPEHHUSMH TOYEK BPALIAIOIIErocs Tena.

10. MomeHT cuiibl. MOMEHT UMIYJIbca MaT€pHAIbHON TOUKH. Y paBHEHHE MOMEHTOB.

11. 3akoH coxpaHEHUsI MOMEHTA UMITYJIbCA.

12. MomeHT ummynbca Tejla OTHOCUTEIBHO HEeTIOABIKHON OCH BpalieHusi. MOMEHT HHEpLIUU
TeJa OTHOCUTENBHO OCH. Y paBHEHHE AMHAMMKH BPALATEIbHOTO IBHKEHUS TeEla.

13. MOMEHTHI HHEPIIUU TOHKOTO CTeP KHS, IUIUH/pa, mapa. Teopema Llltelinepa.

14. Kunernueckas 3Heprus Bpallarollerocsi TBepaoro reia. Padbora cuil, Npuiio)XeHHbIX K
BpallAOIIEMyCsl TENY.

15. Inockoe nBuxkeHHe TBepAOro Tena. Kunernueckas sHeprus Teia Mpy INIOCKOM JABHKEHHH.

16. HennepuuansHbie cucTeMbl oTcdeTa. CHUITbI MHEPIIHH.

17. IlocTynatel cnenuaabHOM TEOPUU OTHOCUTENBHOCTH. [IpeoOpa3oBanus Jlopenua.

18. OTHOCHTENBHOCTD JJIMH U IPOMEKYTKOB BpeMeHH. CoOCTBEHHAs UIMHA U COOCTBEHHOE
BpeMsl.

19. PensaTUBUCTCKUI 3aKOH CIIOKEHUS CKOPOCTEH.

20. PenstuBuctckuii ummnyibe. OCHOBHOM 3aKOH PEISTUBUCTCKON TMHAMUKH.

21. PenaTuBUCTCKOE BRIpKEHHE Il KWHETHYECKON dHepruu. [lomHas SHeprus 1 SHEPTUs MOKOSI.
CooTHo1IEHNs MEXy IOJTHOW PHEPIUEN U UMITYJIbCOM YaCTHLIBI.

22. BbIBOJ ypaBHEHUS MOJICKYJISIPHO-KUHETUYECKON TEOPUH HJICATbHBIX Ta30B IS JaBJICHUS U
ero cpaBHeHue ¢ ypaBHeHnueM Kuanelipona - Menzeneesa.

23. MoeKyIsIpHO-KHHETHYECKOE TOJIKOBaHUE a0COTIOTHOM TemnepaTypbl. Yncio creneHei
CBOOO/IbI MOJIEKYJIbl. 3aKOH PABHOMEPHOTO PACIPEAEIICHHUS SHEPTHH IO CTETEHAM CBOOO/IbI.

24. Pabota ra3za npu u3aMeHeHHH ero oobeMa. BHyTpeHHss sHeprus. KomudecTBo TeIIoThI.
Temnoemkocts. IlepBoe Hauano TEpMOAMHAMUKM.

25. BHyTpeHHSs SHEPT U UACATBHOTO ra3a. 3aBHCUMOCTD TEINIOEMKOCTH HICATBHOTO ra3a OT
Buja npouecca CBA3b TEIUNIOEMKOCTEH MPU NOCTOSHHOM JIaBJIEHUH U TIOCTOSSHHOM 00beMe.

26. Ammabarnueckuii mporecc. Ypasaenue [lyaccona.

27. Pacnipenenenre MakcBesula IO CKOPOCTSIM M SHEPIUSAM TEIJIOBOTO ABUKEHUS 111 MOJIEKYIT
UJCAIbHOTO raza. JKCIepUMEHTalIbHAsl IPOBEPKA 3aKOHA pacIpeIeIeHUsI MOJIEKYJ 110
CKOPOCTSIM.

28. CpenHsisi CKOPOCTh TEIUIOBOTO JBM)KEHUS, HanboJIee BEpOSITHASI CKOPOCTh |
CPEIHEKBAAPATUYHAS CKOPOCTh MOJIEKYJIBI HAEAJIBHOTO ra3a.

29. bapomerpuueckast popmynna. 3akoH boibIiMaHa 1J1s pactipe/ieIeHnst YacTHI] BO BHEIITHEM
MTOTEHIIMAJILHOM IIO0JIE.

30. SIBrieHus mepeHoca B TEepMOJMHAMUYECKH HEPAaBHOBECHBIX crcTeMax. OIBITHBIE 3aKOHBI
a1 Qy3nn, TEIIONPOBOJHOCTH U BHYTPEHHETO TPEHUS.

31. CpenHee 94nCiI0 CTOTKHOBEHUHN M CPETHSISI [UTHHA CBOOOHOTO ITPOOETa MOJISKYIT.

32. MonekyaspHO-KMHETHYECKasi TeOpus SIBICHUH MepeHoca B ra3ax.

33. O6paTumMble 1 HeoOpaTHMEBIE TTpolecchl. Bropoe Hadano TepMoauHaMuku ((popMyTupoBKU
Knaysnyca u Tomcona).

34. CraTucTU4ecKHii BeC M SHTPOIUS TEPMOJMHAMUYIECKOH cucTeMbl. CTaTHCTHYECKOe
TOJIKOBAaHHE BTOPOT0 Hayaja TEPMOJUHAMUKU. DHTPOIUS HI€aIbHOIO rasa.

35. Termnossie apuratenu. KI1/] remmoBoro aeurarens. [ukn Kapro u ero KIT/I.

36. Cuitbl MEXMOJIEKYIISIPHOTO B3aMMOICHCTBUS B ra3ax. Y paBHeHue Ban-nep-Baanbca.
Kputnueckoe coctosiHue.

37. BHyTpeHHsIsl SHEprHsl peajbHOro rasa.

3 cemecTp

1. 3akoH coxpaHeHHUsI dIEKTPUUIECKOTO 3apsana. 3akoH Kyrnona. DnekTpudeckoe moie.
Hanpsxennocts. HanpsizkeHHOCTB MOJIst TOU€YHOTO 3apsiaa. [[puHuun cynepno3uiuu moieu.

2. TToTeHIMAIT AJIEKTPOCTATHIECKOTO OIS, Pa3sHOCTh moTeHIMaIoB. [IoTEeHITAIT TTOJIST TOYSTHOTO
3apsiia. CBsi3b HAPSDKEHHOCTU U MOTEHITMAA.
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3. IToTok BekTOpa HAMPSKEHHOCTH 3JIeKTpocTaTuyeckoro nois. Teopema [aycca s
9JIEKTPOCTATUYECKOIO TOJIs B BaKyyMe U €€ IPUMEHEHUE K pacuéTy nosuei 6ecCKoHeuHOH
IJIOCKOCTH, LIMJIMHPA U [Iapa.

4. TTonapusanyst qU3IeKTpUKOB. CBsI3aHHbIE 3apsAbl B 1UAIEKTpUKax. [1oapr30BaHHOCTb.

Jusnexkrpuueckasi BOCHPUMMUYUBOCTD.

. Dnekrpuyeckoe cMmelienue. Teopema ["aycca st 3JIeKTpOCTaTUYECKOTO OIS B JUDIIEKTPHUKE.

6. [IpoBotHUKY B 3eKTpocTaTHUECKOM ToJie. Pacnipenenenue 3aps10B B mpoBoHuKe. [Tome
BHYTPH IIPOBOJIHUKA U €r0 IOBEPXHOCTH.

7. DIeKTpOEMKOCTb YEIMHEHHOTO NPOBOIHUKA. B3anMHass EMKOCTH JIBYX ITPOBOJHUKOB.
Konaencaropsi.

8. DHeprus anekTpocTaTudeckoro nois. O0bEMHAs TUIOTHOCTH YHEPTHH.

9. ITocTOSIHHBIN IEKTPUUYECKHUH TOK, €0 XapaKTEPUCTUKU U YCIOBUS CylllecTBOBaHMs. Pa3HOCTh
noteHuanos, DJC. 3akon Oma i1 0OIHOPOIHOTO U HEOJHOPOJIHOIO YHaCTKA IEIH.

10. Pabota anekTpudeckoro Toka. 3akoH [[xoymnsa- Jlenma.

11. PasBetBiieHHbIC AnekTpuueckue 1enu. [IpaBuna Kupxrodga.

12. MarnuTtHOe 1ojie B BakyyMe. MarauTtHas nHaykius. 3akoH buo-Casapa-Jlannaca. MarautHoe
I10JIE MIPSIMOTO ITPOBOJIHHUKA C TOKOM. MarHuTHas MHAYKIUS Ha OCU KPYroBOI'O TOKa.

13. BuxpeBoii XxapakTep MarHUTHOTO NoJisl. Teopema o MUPKYIALUN BEKTOpa MarHUTHON
MHAYKINHU (3aKOH IOJHOIO TOKA) U €€ MPUMEHEHHUE K pacd€Ty MarHUTHOTO T10JIsl TOpOUaa U
JUIMHHOT'O COJICHOU[A.

14. [leficTBME€ MarHWTHOTO TIOJIsI HA IPOBOJAHUKU C TOKOM. 3akoH Ammepa. JleiicTBre MarHUTHOTO
10JIs1 Ha ABMKyImecs 3apsaabl. Cuna JlopeHna. [IBu>keHne 3apsKEHHbBIX YaCTHIL B MArHUTHOM
oJIe.

15. MaruuthsIif notok. Teopema ["aycca ans BekTopa MarHUTHOM MHAYKIUU. PaboTa
IIEPEMEICHUS IPOBOJHUKA C TOKOM U KOHTYpPa ¢ TOKOM B MarHUTHOM II0JI€.

16. KoHTyp ¢ TOKOM B MarHUTHOM I10Jie. MarHUTHBII MOMEHT. MOMEHT CHJI, IeHCTBYIOIINX Ha
KOHTYpP C TOKOM B MArHUTHOM I10JIE.

17. MaruutHoe nose B BeniectBe. HamarunuenHocTs. CBsi3b HAMAarHUUYEHHOCTH €
MOJIEKYJISIPHBIMU TOKaMHU.

18. 3akoH MoJIHOro TOKA [yl MAarHUTHOT'O 10JIs B BelecTBe. HanpsEHHOCTh MAarHUTHOTO TOJIS.
MaruuTtHas BOCOpUMMYHUBOCTD BelllecTBa. MarHuTHas MPOHUIIAEMOCTh cpelibl. Jua-, mapa- u
(beppoMarHeTHKH.

19. fIBneHne >NeKTPOMArHUTHOW WHAYKIIMH. 3aKOH 3JIEKTPOMAarHUTHOW MHAYKIHH. [IpaBrio
Jlenua. Buxpesoe dieKTpuyeckoe moiie.

20. SIBnenne camonMHIYKIMHA. HIYyKTHBHOCTD. HIYKTHBHOCTD JUIMHHOTO COJICHOMIA.

21. DHeprust MarHuTHOrO Noist. O6bEMHAS MIIOTHOCTD SHEPTHH.

22. BuxpeBoe ariekTpuyeckoe mosie. YpaBHeHHs MakcBeia 1Jis 2JIEKTPOMarHUTHOTO TI0JIS B
UHTErpanbHOM hopme.

23. SIBnenne B3anMHOW MHAYKIMHA. B3anMHas HHIYKTHBHOCTh. [ apMOHMYECKHE KOJIeOaHNsI.
JuddepenumanbHoe ypaBHeHHE rapMOHNYECKUX KojeOaHuil. CioxkeHne rapMOHMYECKHX
Kosie0aHUI OJTHOTO HAaIlpaBJIEHUS U OJMHAKOBOM yacToThl. BekTopHas nuarpamma. buenus.

24. MexaHuueckue rapMoHn4eckue Konedanus. [IpyKuHHbIN, MaTeMaTHUeCKU U pU3nYeCKHid
MasiTHUKU. DIEKTPUUECKUHN K0JIeOaTeNbHbIM KOHTYp. DHEPrusi TapMOHUYECKUX KOJIEOAaHUH.

25. [luddepennmanbHoe ypaBHEHHE 3aTyXaOMUX KOJIeOaHUH (MEXaHUYECKUX U
AIIEKTPOMArHUTHBIX) U €ro pelieHne. Anepruoaudeckuii mpouecc. Jlorapupmuaeckuii
JIEKPEMEHT 3aTyXaHHsI U J0OPOTHOCTb.

26. luddepeHnmanbrHOe ypaBHEHNE BRIHYKICHHBIX KOJICOAHUH (MEXaHUICCKHX U
AIIEKTPOMAarHUTHBIX) U €r0 pelieHue. AMIUINTyAa U (a3za BIHYKACHHBIX KOJIeOaHM.
Pe3onanc.

27. BonmHosble mporiecchl. [IpoonbHble 1 onepevHble BOJIHBL Y paBHEHHE OeryIiel BOJIHBI.
JlnvHa BOJIHBI M BOJIHOBOE 4HCIIO. BoslHOBOE ypaBHEHME.

(6]
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28.

29.

VYpaBHeHnus MakcBena JUIst 3JIeKTPOMAarHUTHOTO TIOJIS B MHTETpaibHOH 1 auddepeHnnanbHoi
dbopmax. Buxpesoe anekTpudeckoe mosie. Tok cMeeHus.

Juddepennnanbaoe ypaBHEHHE HIEKTPOMArHUTHOM BOJTHBI. OCHOBHBIE CBOWMCTBA
3JIEKTPOMAarHUTHBIX BOJIH. DHEPIrUsl AJIEKTPOMATHUTHBIX BOJH. BekTop YMmoBa — [loliHTHHTrA.

4 cemecTp

1.

2.
. I/IHTep(l)epeHI_[I/IH B TOHKHUX INIeHKax. [lonockl paBHOﬁ TOJINIUHBI 1 paBHOI'O HAKJIOHA. Kompia

w

C©OWm~No U

1

11.
12.
13.

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

30.
31.

WutepdepeHiyst BoaH. YCIOBUS MakCUMYMOB M MHHHMYMOB. OnrTudeckas UIMHA TYTH U
pasHoCTh Xo1a. Pacuer nuHTEpPEPEeHIMOHHOM KAPTUHBI OT JABYX KOT€PEHTHBIX UCTOYHUKOB.
MoOHOXpOMaTUYHOCTb U BPEMEHHAsI KOTEPEHTHOCTh. BpeMs U JIMHA KOTEPEHTHOCTH.

Hrrotona.

. JIndpaxnus ceera. [Ipunnun I'tolirenca-®penens. Merona 3ou Openens.
. Audpakuus @penens Ha KpyriaoMm oTBepcTuu U aucke. udpakmus Opaynrodepa Ha menu.
. Audpakunonnas pemierka. Jlucrnepcus u pazpeliaronias cuia.

Paspemaromnias cnocoOHOCTh ONTHYECKUX TPUOOPOB.

. Jlndpaknus Ha npoctpancTBeHHOU pentetke. @opmyna Bynsda-bparra.
. ducnepcus ceera. O01acTy HOPMAJIBHOM Y AaHOMAJIbHOM JTUCTIEPCHUU.
. [onspuzanus ceera. Ctenenp nonspu3anuu. ECTeCTBEHHBIN U MOJISPU30BaHHBIN CBET. 3aKOH

Manroca.

[Tonsspu3anus cBeTa pu OTpakeHUU. 3akoH bprocrepa.

PaBHOBecHOE TerioBoe m3mydeHne. AOCOIOTHO YepHOoe Teno. 3akoH Kupxroda.

3akoH Cregana-bonbumMana. Pacripenenenue sHepruu B CeKTpe abCOJIIOTHO YEPHOro Teja.
3akoH cMmerieHus Buna.

Buemnuit goroap ekt u ero 3akoHsl. TOpMO3HOE PEHTIEHOBCKOE U3Iy4YEHHUE.

®otonsl. Ummynec ¢porona. D dext Komnrona.

KopnyckynsapHo-BoaHOBOM Jyanu3M cBoHCTB BeniectBa. Popmyna ne bpoiuid. OmnbiTHOe
o0ocHOBaHUE TUTIOTE3HI e bpoiins.

CsoiicTBa BonH e bpoiinsa. BeposTHocTHBINM cMbich BonH e bpoiins. BonHoBas GpyHkuusa u
€€ CTaTUCTUYECKUN CMBICII.

CootHouieHue HeompeneneHHoctell ['elizeHOepra Kak NpPOSIBIEHUE KOPIYCKYJSPHO-
BOJIHOBOTO JTyaJIM3Ma.

Oobmee ypaBHenue Illpenunrepa. CrartucTuyeckass HMHTEpIpETalsl BOJIHOBOM (DYHKIMH.
CranuonapHsle coctosiHus. Y paBHenue lllpenunrepa sl cTallnOHAPHBIX COCTOSTHUI.
IIpumenenue ypaBHeHus lllpeauHrepa K ONUCaHUIO JBMKEHUS YacCTHUIBI B IPSIMOYTOJIBHON
MOTEHIIUAJIbHON sIMe ¢ OECKOHEYHO BBICOKHMHU CTEHKAMHU.

Bonopononogo6Has cuctemMa B KBaHTOBOM MexaHuke. [ TaBHOe, opOUTaIbHOE U MAarHUTHOE
KBaHTOBBIE YUCIIa. DHEPreTUYeCKUue YPOBHU aToMa BoAopoaa. CeKTpbl

CBoOosHas yacTHa U ee BojHOBast GyHKuus. TyHHEIbHbIN 3¢ deKT.

Omneit Tepna u 'epnaxa. Cnux 21exTpoHa. CHMHOBOE KBAHTOBOE YHCIIO.

ATOM B MarHuTHOM moJie. DPpdext 3eemana.

[Ipunnun [Taymu. Pacnipenenenue 3J1eKTpOHOB B aTOME IO COCTOSIHUIO.

PentreHoBckue cieKTpel. TOpPMO3HOE U XapaKTEPUCTUUECKOE PEHTI€HOBCKOE U3IyYEHUE.
Tennoemkocth kpuctaiioB. Teopust Diinmrerina. Teopus [de6as. DoHOHBI.

KBanroBas cratuctuka @epmu-/lupaka. @ynkuusa pacnpenenenus Pepmu-/upaxa. JHeprus
®epmu.

KBaHTOBass Teopusi JIEKTPOHOB IPOBOJUMOCTH B MeTaiuie. PacrpeneneHue 3I€KTPOHOB
MIPOBOAMMOCTH TpU aOCOJIOTHOM HYyJE TeMIleparypbl. BnusHue TtemmepaTrypbl Ha
pacrpeneeHue 3J1€KTPOHOB.

CepxnpoBoauMOCTh. CBOMCTBA CBEPXIIPOBOASAIIETO COCTOSHHUS.

OHepreTudeckre 30HBI B KpucTaliax. PacrpeneneHue 3JI€KTPOHOB IO JHEPreTUYECKUM
30HaM. MeTasuibl, AUDJIEKTPUKH, IOTYITPOBOIHHKH.
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32.

33.
34.
35.
36.
37.

[TonynpoBonnuku. CoOCTBeHHass H  INpHUMECHass IPOBOAUMOCTh  HOJYHPOBOJHUKOB.
DJIEKTPOHHO-ABIPOYHBIN MEPEXO/I.

Cocras siapa. Jledpext maccel. DHEprusi CBsi3u. SepHbIC CHIIBI.

3aKOH paJMoaKTUBHOIO pacnajga. AKTUBHOCTb.

3aKOHOMEPHOCTHA-, -, Y-U3ITy4eHH aTOMHBIX saep. [Ipupona - u B-pacnanos.

SnepHble peakuuu. DHEprus U Mopor peakluy.

OneMeHTapHble yacTHIbl. VX kiaccudukanys 1 B3auMHas IPEBPaIaeMoCThb

8. VUEBHO-METOJIMYECKOE W WH®OPMAIIMOHHOE OBECITEYEHUE
YYEBHOM JUCLHUILINHBI

OcHoBHas1 JiuTEepaTypa
Hponos N.E. Mexanuka. OcHoBuble 3akonbl / WM.E. UpomoB. — 3-¢ m3a., ucnp. — M. :
Jlabopartopus bazoBeix 3nanmii, 2001. — 251 c.

. Uponos MN.E. ®usuka makpocuctem. OcuoBubie 3akoHbl / .E. Uponos. — 3-e u3a., ucnp. —

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

Hponos U.E. Dnekrpomaruernsm. OcnoBusie 3akonsl / U.E. Uponos. — 3-e uzn., ucnp. — M. :
JlabopaTtopus bazoBeix 3nanuii, 2001. — 352 c.

Hponos U.E. Boarossie mponeccbl. OcHoBHBIE 3akoHbI / M.E. Uponos. — 3-e u3n., ucnp. — M.
: Jlaboparopus bazossix 3nanwuii, 2001. — 256 c.

Hponos, N.E. KBanroBas ¢usuka. OcHoBuble 3akonbl / U.E. Uponos. — 3-e uza., ucnp. — M. :
JlabopaTtopus bazoBeix 3nanuii, 2001. — 272 c.

Uponos N.E. 3agaun o obmeit ¢usuke / U.E. Uponos. — 11-e u3z., crep. — C-116. : Jlans,
2006. — 416 c.

CagenbeB U.B. Kypc dusuku: yue6. mocodue: B 3 T. T.1 Mexanuka. MonekynspHas (pu3uka.
2-¢ u3n., crep. —CII6. : U3garenbctBo "Jlawp", 2006. — 352 c. : wi. — (Y4eOHUKH 11
By30B. CrieniuaibHas JUTepaTypa).

. CagenneB U.B. Kypc ¢usuku: yued. nocodue: B 3 T. T.2 DnextpudectBo KoneGanust u BOIHBI

BonnoBas ontuka. 2-e usn., crep. —CII6. : UznatensctBo "Jlans", 2006. — 480 c. : uin. —
(YueOnuku 1151 By30B. CrieninasibHasi TuTepaTypa).

CasenbeB U.B. Kypc ¢usuxu: yued. mocoobme: B 3 T. T 3 KBanroBas ontuka. ATOMHast
¢uzuka. dusuka TBepaoro Tenaa. dusnka aTOMHOIO s/Ipa M JIEMEHTAPHBIX YacTHIL. 2-€ U3[.,
crep. —CII6. : MsnarenscrBo "Jlanp"", 2006. — 320 c. : win. — (Y4ueOHUKU 17 BY30B.
CrnennanpHas JIUTEPATYpA).

JlomoJIHuTeIbHAS IUTEpaTypa

. CaBenbeB 1.B. COopHuK BompocoB M 3ajau no oOmel ¢usuke : yued. mocobue. / 1.B.

CagenbeB - 6-¢ u3z., crep. — C-116. : Jlanp, 2013. — 288 c. : w1 — (Y4eOHUKHU U1 BY30B.
CriennanpHast IUTEpaTypa).

. YeproB A.I'. 3agaunuk no ¢usuke : yued. mocodue. / A.I'. Ueptos, A.A. BopoOreB. — 6-¢

u3M., nepepad. u gon. — M. : Uuterpan-Ilpecc, 1997. — 544 c.

IIporpammHoe obecnieyeHue:
CrenanbHOe IporpaMMHOe oOecriedeHre He TpeOyeTcs.

LMS n UnTepHeT-pecypcnl:

1. O6pazoBarensHbiii mopran HUAY MU®U . URL: https://online.mephi.ru/.
2. llentp wHPOPMANMOHHO-OMOIMOTEYHOTO OOecreueHus] y4eOHO-HAYYHOH JeSTeIbHOCTH

HUSY MU®U URL: http://library.mephi.ru/.
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http://library.mephi.ru/

3. DnekTpoHHas uH(pOpMaAMOHHO-O0pa3zoBarenbHas cpena TW HUAY MUOU URL:
http://stud.mephi3.ru/.

DnexkTponno-6uoaroTeunas cuctema URL: IPRbooks https://www.iprbookshop.ru/.

5. Kypcsl Beaymmx By30B Poccun miardopmbel OTkpeiToe 00pazoBanue https://openedu.ru//.

&

9. MATEPHUAJILHO-TEXHUYECKOE OBECIEYEHUE YYEBHOM
TACIATLTAHBI

AynuTtopus JUisl IPOBEACHUS 3aHATUN JEKIMOHHOTO THUIA, 3aHITHI CEMUHAPCKOTO THIIA,
CPYIIOBBIX W WHJWBUAYAIbHBIX KOHCYJbTAllMW, TEKYIIEr0 KOHTPOJA M IMPOMEXYTOUHOH
aTTeCTallnu, IS CAMOCTOSITEIILHOW PaOOTHI:
npoektop Nec + sKkpaH (HaCTEHHbIH), KommbioTep: mpoueccop IntelPentium 4; omepariBHas maMsTh
4GBDDR3; monutop KK Benq 19,57, knaBuarypa, mbiiib, Adobe Reader

Kaxaplii CTYJEHT UMEET CBOM JIOTUH M Tapoib IS BXOJa B OJIEKTPOHHYIO
nHpopmanmoHHo-006pazoBaTenbHyto cpeny T HUSY MUDU (http://stud.mephi3.ru/)

Kaxaplil CTyIEHT UIMEET J0CTYI K 3IeKTPOHHO-O0nbmmoTeuHoit cucreme IPRbooks.

[Iporpamma coctaBieHa B cooTBeTcTBuU ¢ TpeboBanusimu OC BO HUAY MUDHU no
HanpasisieHuto noarorosku 09.03.01 MupopmaTuka u BeIYUCIUTENbHAS TEXHUKA.

ABTOp: 3aB.kadenpoii oouei pusukun M.D. Cokonon
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