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®dopma o0yueHHs OYHasA
Cemectp 2 3 4 Uroro
TpynoeMKOoCTh, Kpe. 5 6 5 16
OO6muii 00beM Kypca, yac. 180 216 180 576

Jlexiuu, yac. 32 32 32 96

[IpakTuy. 3aHsTHS, YaC. 32 32 32 96

Jlabopar. paboThI, yac. 16 16 16 48

B dopme mpakTuueckoi
MOJATOTOBKH, Yac.

CPC, yac. 55 109 55 219
KCP, gac. - - - -
dopma KOHTPOJISI — dIK3aMEH 45 27 45 117

r. Jlecaou — 2023 1.






AHHOTANIMUA

Jucrtunnmaa «@u3nKa» JaeT MPeACTaBICHUE O COBPEMEHHOM (PU3NUYECKON KapTHHE MUPA,
3aKJIQJBIBACT OCHOBBI ~ €CTECTBEHHOHAyYHOI'O  MHPOBO33PEHHUS, CIYKUT (yHIAMEHTOM
OOLIETEXHUYECKOW d3pynuiuu, (OpMUPYET HaBBIKA OSKCIEPUMEHTAIBHOTO HCCIEIOBaHUS
(bU3MUeCKUX SIBICHHUH U MPOLIECCOB.

1. IEJb OCBOEHUS YUYEFHOM JUCIUILINHBI

Heabio yueOHoil aucuumanHbl «Pusuka» sBiseTcs (HOPMUPOBAHHE Y CTYACHTOB
OTIOPHBIX 3HAHWM, MO3BOJSIOMIUX BBIIECTUTH OCHOBOIIOJIATAIOIINE OMBITHBIE 3aKOHBI U HA MX
OCHOBE IIOCTPOUTH METO/] TO3HAHUSI IPUPOJAHBIX SIBJICHUH.

I'maBHO#M 3ajaveil IUCLUIUIMHBL SBJIETCS O3HAKOMIICHHE CTYIEHTOB C OCHOBHBIMU
(byHaaMEeHTATbHBIMU MOHATUAMU U 3aKOHAMHU COBPEMEHHOM (DM3UKH, C SKCIIEPUMEHTAIbHBIMU
(akTamu, OJOKEHHBIMU B OCHOBY (DM3UKHU.

YyeoHunle 3242494 AUCHUILINHEIL:

B mporuiecce u3yueHus: AMCUUIIINHBI CTYACHTHI I0JKHBI OBJIA/IETh 3HAHUSAMU:

- OCHOBHBIX ()yHJJAMEHTAIIbHBIX 3aKOHOB KJIACCHYECKOH U COBPEMEHHOW (DM3UKH;

- 0 Pa3IMYHBIX (PU3NYECKUX MOJEISAX OKPYKAIOIIEr0 MHUpPa M TPaHULIAX MPUMEHHUMOCTH
(buU3NIEeCKUX TEOpHii;

- paboThl C HAYYHOI M HayYHO-METOAMYECKOH JINTEPaTypOil;

- TpoBeneHUs (PU3UIECKOro IKCIIEpUMEHTa U 00pa0OTKH Pe3yIbTaTOB H3MEPCHHIA, aHATTN3a
MOJIyYEHHBIX PE3yJIbTaTOB;

- HCIIOJIb30BAaHUS MaTEMAaTUYECKOTO arnmapara GU3uKy;

- pelieHus MPaKTUYECKUX 3ajady, BO3HHUKAIOUIMX B MOCIEAyIoled MnpodeccuoHalIbHON
NESITEIbHOCTH.

2. MECTO YYEBHOM JUCIAILJINHBLI B CTPYKTYPE OOII BO

Jucuunnuza «®u3nka» U3ydaeTcsl CTyJeHTaMHM IEpPBOIO0 U BTOPOrO Kypca, BXOJIUT B
TEOPETUYECKHI OJIOK ecTeCTBEHHO-HayyHOro Moxayns pasfena b.1, oOs3arenbHoi dacTu
yueOHOro IUTaHa TIO0 HAaMpaBJICHUIO MOATOTOBKH  «KOHCTPYKTOPCKO-TEXHOJIOTUYECKOE
o0ecrieyeHne MAaIIMHOCTPOUTENBHBIX MPOU3BOACTB» Mpoduist nmoArotToBku «KommbroTepHoe
MPOEKTUPOBAHUE U TEXHOJIOTHS ITPOU3BOJICTBA UBIEIUN».

JlcuumuivHa OCHOBBIBAETCS HA 3HAHUSX M YMEHHUAX, CHOPMHUPOBAHHBIX Y 00y4aroluXxcs B
pe3ysbTaTe 0OCBOEHUS MIKOJIbHBIX KypcoB «Du3nka» u «MaTtemaTukay.

BX0aHOM KOHTPOJIb 3HAHUN HE IIPENYCMaTPUBACTCA.

Jannast nucuuruiMHa sBisercs (yHIaMEHTalIbHOW W TpeOyeT IS CBOEro HM3Y4EHHUs
OTIpeIeNIEHHOT0 YPOBHS MaTeMaTHUeCKOi KyabTypsl. [IpenonaBanue pu3nku ¢ nepBoro cemecTpa
npeJoiaraeT NpPOBOIUTh MaTeMaTHUYECKHE OTCTYIIJICHUS 110 X0y U3yueHus npeamera. Bmecre
C TEM aKLEHT JieNlaeTcs Ha MOHUMaHue (GU3UYECKUX SBJICHUH, UX B3aMMOCBS3H, (POPMUpPOBAHUE
HAayYHOTO MHUPOBO33PEHMSI U COBPEMEHHOTO (PU3NYECKOT0 MBIILIECHUS, TPUOOPETEHUH HABBIKOB
($U3M4eCKOro MOIEIMPOBAHNUS PUKIIAIHBIX 3a/1a4 OYAYIIEro HarnpaBIeHUs TOATOTOBKH.

W3ydyeHre TUCHUIUIMHBI HEOOXOAUMO JUIsl JajdbHEHIIero U3y4yeHusl TakuxX JUCLHUIUINH, KakK
"Teopernueckass mMexanuka", "OcHoBbI Teriomaccooomena", "ComnpoTuBieHne marepuasioB”,
"I'mppaBnuka” u ap.

YKazaHHBIE CBSI3U U COAEP)KaHUE TUCHUILTMHBI «PU3MKa» Tar0T 00y4aromeMycsi CHCTEMHOE
MPEJCTABICHUE O KOMIUIEKCE M3ydaeMbIX OTucHUIUIMH B cooTBeTcTBUM OC BO HUAY MUDU,
4TO 00€CIIeYMBaET COOTBETCTBEHHBIN TEOPETHUECKUI YPOBEHB U MPAKTHUECKYIO HAIPaBIEHHOCTh
B cUCTeMe 00yueHHust Oynyiieit AesTeabHOCTH OaKanaBpa.



3. ®OPMUPYEMBIE KOMIIETEHIIUU U IIJIAHUPYEMBIE PE3YJIbTATbBI
OBYYEHUA

[Iponiecc m3ydeHus: aucuuiuinHbl «®dus3ukay HampaBlieH Ha (oOpMUpOBaHUE CICTYIOIIMX
kommereHnuii: YK-1, YKE-1.

Kon
Komnerenuust
KOMIIETECHIINH
VK-1 Crnioco0eH oCyIIecTBIATh MOUCK, KPpUTHYECKUN aHAIU3 U CUHTE3 HH(pOpMalu,
MPUMEHATh CUCTEMHBIN MTOAXO/I U1l PEUIEHUS IOCTABJIEHHBIX 3a]1a4
Crnioco0eH uCcnoib30BaTh 3HAHUSI €CTECTBEHHOHAYYHBIX TUCIUILINH, TPUMEHSATh
VKE-1 METOABl MATEMATHYECKOI0 AaHAIM3a U MOJICIHUPOBAHUS, TEOPETHYECKOTO U

OKCIICPUMCHTAJIIBHOI'O MCCJICAOBAHUS B IIOCTABJICHHBIX 3aa4dax

NunnkaropaMu TOCTHKEHUS KOMIIETEHLIMM SBIIIOTCSA

Kon
KOMIIETEHIINHU

Kox

Nuaukarop
WHJUKATOpa

YK-1

3HaTth: MeTonuKu cbopa u  00paboTKu

3-VK-1 .
nHpopmanuu B chepe mnpodeccuoHaTbHON

METOJ CUCTEMHOTI'O aHaJIn3a

nHpopmanuu;

aKTyaJlbHble ~ poOCCHiickME U 3apyOeKHble  MCTOYHHMKHU

ACATCIBbHOCTH,

YMeTh: NPUMEHSATh METOJUKU TOHUCKa, cOopa u 00paboTku

V-VK-1 MH(OPMALIMY; OCYIIECTBISITh KPUTHUSCKUN aHAIW3 U CHHTE3

I/IH(bOpMaI_[I/II/I, HOHy‘lGHHOﬁ M3 Pa3HbBIX HCTOYHUKOB

Brnaners: meromamm  mowmcka, cOopa

u  00paboTKH,

B-VK-1 KPUTUYECKOIO aHallu3a M CHUHTe3a MH(GOpMallMU; METOAUKOU

CUCTCMHOI'O Imoaxoda NI pCIICHUS MOCTABJICH

HBIX 3a71a4

YKE-1

3HATb: OCHOBHBLIC 3aKOHBbI CCTCCTBCHHOHAYYHBLIX IHUCHUIIINH,

3-VKE-1 MCTOAbI MATCMATUYCCKOI'O aHajJau3a HW MOACIHUPOBAHUA,

TCOPCTUUCCKOT'O U SKCIICPUMCHTAJIbHOT'O MCCIICJOBAHUS

YMETh: UCITOJIB30BATh MATEMATUUCCKHUE MCTOABI B TCXHUYICCKUX
MPHUIIOKCHUAX, pacCUUThIBATH OCHOBHBIC YHUCJIOBBIC

V-VKE-1 XapaKTEPUCTUKU CIy4alHbIX BEJIMYMH, pellaTh OCHOBHBIC

PACUYCTHBIC 3a1a9N

3agaun MaTeMaTH4IeCKOMI CTaTUCTUKH, PpCIIaTb THUIIOBBIC

BIaJCTh: METOJaMH MaTEMaTHYCCKOI'O

aHaJIn3a )41

MOZJCIIMPOBAHUS; METOAAMU PCHICHUA 3ala4 aHaJIn3a U pacuyeTa

B-VKE-1 XapaKTePUCTUK (PU3NYECKUX CUCTEM, OCHOBHBIMHM IpHEMaMU

MPHUKIIAAHBIMU ITPOrpaMMHBIMU IIPOJYKTAMU

O6pa6OTKI/I SKCIICPUMCHTAJIbHBIX JAaHHBIX, MCTOAaMU paGOTLI C

4. BOCIIUTATEJIbHAS PABOTA

Kon | HampaBnenue/unienu Co3naHue yciaoBuUid, Hcnonp30BaHne BOCIUTATENHHOTO
o0ecTeYnBarOIIUX MOTEHIIMAJa YIeOHBIX JUCIUILTUH
B16 | [Ipodeccuonanpaoe | DopmupoBanue KynbTypsl | Vcrons30BaHne BOCIUTATETLHOTO
U TPYZIOBOE HCCIIEI0BATENbCKON 1 MOTEHIMaJa AUCIUILINH
BOCIUTAHHE MHXEHEPHOU o0uienpogeccuoHaIbHOTO MOTYJIs
JESATEIbHOCTH it GopMHUpPOBaHUS HABBIKOB

BJIAJICHUS SBPUCTUYECKUMHU
MeTOZaMU TIOUCKa U BBIOOPA
TEXHUYECKUX PEIICHU B YCIOBHSX




Kon

Hampasnenue/nenu Co3naHue yciaoBuid, Hcnonp3oBaHne BOCIUTATENIHLHOTO
OGGCHG‘-II/IBaIOH_[I/IXI IIOTECHIIUaJ1a y‘IGGHBIX JUCIHUITIINH

HEOIpeIeICHHOCTH Yepe3
crielMaibHbIe 3aJaHus (METOIUKU
TPU3, mopdonornyeckuii aHamus,
MO3TOBOH IITYPM U JIP.), KYJIBTYpPbI
UH)XeHepa-pa3paboTunka uepes
OpraHU3alMIO IPOEKTHOU, B TOM
YHCIIe CAMOCTOSITENILHON paboThI
00yJaroIIUXCs ¢ UCIOJIb30BAHUEM
IPOrpaMMHBIX TAKETOB

OpraHI/ISaHI/IH HHTCPAKTHBHBIX MCpOHpI/IﬂTI/Iﬁ U pcaln3anusa CHeuualIu3upPOBAHHBIX

3aﬂaHHﬁ C BOCIIMTATCJIbHBIM U COIIMAJIbHBIM aKIICHTOM:

5.

BBIOOP CITIOCOOOB M METOJIOB peIieHHs (U3MIECKUX 3a7a4 (CaMOCTOSITeNIbHAs paboTa);
BBHITIOJTHEHUE W 3alluTa JabOpaTOpHBIX pabOT HAa TEMBI, CBSI3aHHBIC C JICKIMOHHBIM
MaTepHaIOM JUCIUILIMHEI (JJTabopaTopHas padoTa).

[TepeuncneHHbIe MEPONPUSATHS HAITPABJICHBI HA:

(opMUpOBaHNE HABBIKOB PEIICHUS Pa3IMYHBIX (PU3NYECKUX 3a/1a4;

(GopMHpOBaHUE y CTYICHTOB TPYAOBOHl MOTHBAl[MM M aKTHBHON MPOGECCHOHANBHOI
MO3HIINH, TMYHOTO TPYAOIIO0HS;

pa3BUTHE  TBOPYECKHX YMEHHI W  HaBBIKOB, (OPMHPOBAHHE  TBOPYECKOTO
npodecCHOHAIbHO-OPUCHTUPOBAHHOTO  MBIIUICHUS,, HEOOXOJMMOro sl  PEIICHHS
HECTaH/IapTHBIX 3a7ad.

CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCHUILIUHBI

OO61as TpyA0eMKOCTh AUCHHUIIIMHBI COCTABISAET 16 3a4eTHBIX €AMHULL, 576 4acoB.

Ne | HaummeHnoBaHue pa3zgena yueOHOI Hen Buns! yueGHOI O6s13ar. Attecrta | Makcu
/ JMCUUTUTHHBI €U | JesITeNbHOCTH, BKIFOUast TeKYIINH st MaJlbH
n CaMOCTOSATENbHYIO KOHTPOJIb paszena BIN
paboTy CTyIeHTOB 1 ycneBaemoc | (¢popma, Oarmr
TPYJIOEMKOCTB B TH HeoeA) 3a
aK.gacax (qupMa, paszmen
Heoenst)
Ip | Jla6
i aKT opa Cam
0 TOp OCT
€K cox | H osIT
1T e ¢ €Jlb
u san pab Hast
- o OTBI pa6
oTa
nus
1 xypc, 2 cemecTp
JIP1-1
JIP2-2
KWNI-
1 | Pazgen 1. Mexanuka 1-10 |20 | 20 | 12 | 37 JIP3-6 35
10
BJ31-9
T1-10
Pasznen 2. MonexynsapHas JIP4-12 —_—
2 | (cratucruueckas) usukaum  |11-16| 12 | 12 | 4 | 18 | BO32-15 16' 25

TepMOJAMHAMUKA T2-16




Htoro B TeueHne cemectpa 32132 | 16 | 55 60
DK3aMeH 40
HUTOTI'O 3a 2-it cemecTp 100
2 xypc, 3 cemectp
JIP1-6
Paznen 3. DnekTpuyecTBo 1-7 |14 | 14 | 4 | 48 b/31-6 | KU1-7 25
T1-7
JIP2-9
JIP3-11
Pasznien 4. Marnetnsm 812110110 | 8 | 36 | ¢ 13211 K1N2-12| 25
T2-12
Pasgen 5. Mexanuueckue u 1IP4-14
3JICKTPOMArHUTHHIC 13-16| 8 | 8 4 25 BJ133-15 KN3-16 10
KOJIeOaHUsI U BOJIHBI
Hroro B TeueHune cemectpa 32| 32| 16 | 109 60
DK3aMeH 40
NTOI'O 3a 3-ii cemecTp 100
2 kypc, 4 cemecTp
Pa3nen 6. BonHoBast ontuka 1-6 (12 |12 | 4 | 18 JIP1-2 KHN1-6 10
b/131-5
JIP2-8
Paznen 7. KBanroBas pusuka |7-10 | 8 | 8 4 14 b/132-9 | KHN2-10 25
T1-10
Pa3nen 8. DnemeHThI JIP3-14
KBAaHTOBOW CTaTUCTUKU U 11161 12 | 12 | 8 23 JIP4-16 KU3-16 o5
(U3HMKHN TBEPJOTO Tea. bJ132-15
SAnepHas pusuka T2-16
Hroro B TeueHue cemectpa 32132 | 16 | 55 60
OK3aMeH 40
HUTOI'O 3a 4-ii cemecTp 100

Yenosuvie 0bo3nauenus:

JIP — nabopamophas paboma c nopsaoKo8biM HOMEPOM U YKa3aHuem, uepes oeguc, Heoenu
nposedeHUs 3aHAMUSL.

T — mecm no umozam pazoena ¢ NOpsOKO8bLM HOMEPOM U YKA3aHuem, yepes oeghuc, Heoeau
nposeoeHusl.

BJ[3 — bonvuoe oomawinee 3a0anue ¢ nopsaoKo8blM HOMEPOM U YKA3aHUueM, yepes depuc,
Heoenu 3auumsl 3a0aHUSL.



HAMMEHOBAHME TEM U COJEPKAHUE JIEKIITMOHHBIX 3AHSATUAN

Pazoen 1. Mexanuxa

IIpeomem ¢huzuxu. Metos! GU3NUECKOT0 UCCIEIOBAHUS: OIIBIT, TUIIOTE3a, SKCIIEPUMEHT, TEOPHSL.
Ponb ¢m3uku B pa3BUTHM TEXHUKU M BIMSHHE TEXHUKU Ha pa3BuTHe Qu3uku. CBs3b usuku c
npyrumu Haykamu. J{uddepenimpoBanre BEKTOPOB.

Tema 1.1 Kunematuka MaTepuaabHOU TOUKH.
IIpencraBneHuss O CBOMCTBaX IPOCTPAHCTBA WM BPEMEHM, JICKALIUE B OCHOBE KJIACCHUYECKOH
(HBIOTOHOBCKOIM) MEXaHUKHU. DJIEMEHTbl KUHEMAaTHUKU MaTepUalbHOM TOYKU. 3aKOH JBUIKECHMS
MaTepuaabHOW TOYKH. CKOpPOCTb M yCKOPEHHME TOYKM KaK IPOM3BOJIHBIE pajnyca-BEKTOpa IO
BpeMeHU. HopMmanpHOE M TaHreHIMAIBbHOE YCKOpeHus. Panuyc KpUBHU3HBI TpPAaeKTOPHH.
[ToctynarenbHOE IBUKEHUE TBEPAOTO TENA.

Tema 1.2 JlunHamuueckye NPUHLIMIIBI MEXAHUKH.
[TonsiTe COCTOSAHMS B KIACCHYECKOM MEXAHMKE. 3aKOH MHEPLUMHM W MHEPLHAIbHBIE CHUCTEMBI
oTcyeTa. 3aKOHbI JMHAMUKHN MAaTEPHAJIbHOM TOUYKU U CUCTEMbl MaTEPUATIbHBIX TOYEK. Y paBHEHUS
neuxkenus. Ilpupona cwn. Cuibl ynpyrocTd M CHibl TPEHMs. 3aKOH BCEMHUPHOIO TATOTEHUS.
Buewnue v BHyTpeHHUE CUJIbl. 3aKOH COXPAaHEHUS MMITYJIbCa U €ro CBA3b C OJHOPOJHOCTBHIO
npoctpaHcTBa. LlenTp Macc (IeHTp HHEPLUT) MEXaHUYECKOM CUCTEMBI U 3aKOH €TI0 JABHKCHHSL.

Tema 1.3 Pabora u 3Heprus.
OnemeHTapHas pabota cuibl. PaboTa cuiibl U ee BblpakeHUE yepe3 KPUBOJIMHEHHBINH MHTErpall.
MomHocTs. KuHeTndeckasi SHEprusi CUCTEMBI U €€ CBSI3b C pab0TON BHEIIHUX U BHYTPEHHUX CUJI,
IIPWJIOKEHHBIX K CUCTEME.
[Tone kak ¢opma MaTepuH, OCYIIECTBISIONIAS CHJIOBOE B3aMMOJCHCTBHE MEXIY YaCTHIIAMHU
BenlecTBa. [loreHnnanbpHas sHEprus MaTepuabHON TOUYKHM BO BHEIIHEM CHJIOBOM II0JIE U €€ CBSI3b
C CHJIOW, JCHCTBYIOIIEH Ha MarepualbHyro TOuky. [losie meHTpanpHbix cuil. [loTeHumanbHas
SHEPrusl CUCTEMBI. 3aKOH COXPAHEHMsI MEXAHWYECKOW DHEPTUU U €r0 CBA3b C OJHOPOAHOCTBIO
BpeMeHu. /luccumnanys sHeprun. 3aKOH COXPaHSHHS U MIPEBPAILCHHS SHEPTHH. Y aap aOCOIIOTHO
YIPYTHUX U HEYNIPYTUX Tell.

Tema 1.4 MomeHT umIyJibca.
MoMeHT umnynabca MAaTepUaJIbHON TOYKM M CUCTEMBI. MOMEHT CHJIbl. YPaBHEHHE MOMEHTOB.
3aKOH COXpaHEHMsI MOMEHTa UMITYJIbCa MEXaHUUYECKON CHCTEMBI U €T0 CBSI3b C U30TPOITHOCTHIO
IIPOCTPAHCTBA.

Tema 1.5 Kunemaruka v TuHaMUKa TBEPIOTO TENa.
DneMEHTB KWHEMATHKH BPAIAaTEIbHOTO ABM)KEHHUA. Y TJI0Bast CKOPOCTh U YTJIOBOE YCKOPEHHE, UX
CBSI3b C JINHEMHBIMM CKOPOCTSAMM M YCKOPEHUSMHU TOYEK BPAILAIOIIETOCs Tesa. MOMEHT UMITyJIbca
TeJla OTHOCHUTEIIBHO HEMOABUKHOW OCH BpallleHUs. MOMEHT MHEpLUU Tejla OTHOCUTEIBLHO OCH.
YpaBHEHHE TMHAMHUKHN BPAIATEIBHOIO JBHKEHHS TBEPJOTO TEJIA OTHOCUTENIBHO HEIOABUKHOU
ocu. Kunetnueckas sHeprus Bpaiaronierocs tena. Pabora cuil, MpUIokKEeHHBIX K BPAIAOIEMYCs
teny. [Inockoe nBu:xeHue Tena.

Tema 1.6 HennepunanpHble CUCTEMBI OTCUETA.
Cunel HHEPLMH.

Tema 1.7. DneMeHTBl MEXaHUKH KUAKOCTEH.
VYpaBHeHus: Hepa3zpblBHOCTH U bepHymiu. Bszkocts. JlaMuHapHbI U TypOYJIEHTHBIN pPEXUMBI
TE€YEHUs] JKUAKOCTEN. J[BUIKEHUE TeN B )KUJKOCTAX U ra3ax.

Tewma 1.8 PensTuBHCTCKAasl KWNHEMATUKA.
[Tpunin oTHocuTeNbHOCTH B MexaHuke. [IpeoOpa3oBanus ["anunes. [loctynarer
crenuanbHoOi  Teopun  oTHocutenbHocTH.  IIpeoOpazoBanusi  Jlopenma.  Ilonstue
OJIHOBPEMEHHOCTH. OTHOCHUTEIBHOCTh JJIUH M IPOMEXKYTKOB BpeMeHHU. IHTepBanm Mexny
COOBITUSIMH M €70 MHBAPUAHTHOCTD 110 OTHOIICHUIO K BHIOOPY MHEPLIMATIBLHOW CUCTEMBI OTCUETA.
PenstuBUCTCKUM 3aK0H CIOKEHUS CKOPOCTEM.



Tema 1.9 PenaruBucrckas 1uHaMuKa.
PenstuBuctckuili umnynbc. OCHOBHOM 3aKOH PEISTUBUCTCKON TUHAMUKH MAaTEPUAIBHON TOYKH.
PenstuBucTCKOE BBIpaKEHUE 11 KMHETUYECKOW IHEpPruu. B3anMmMOCBA3b Maccbl U 3HEPTUM.
OHeprus cBsi3u cucTeMbl. COOTHONIEHHWE MEXAY IOJIHON SHEPrued M HUMIYJIbCOM YaCTHIIBI.
[Mpuammn >xBuBaNeHTHOCTH. [loHsATHE 00 OOIICH TEOPUH OTHOCHUTEIBHOCTH. | paHUIIBI
MIPUMEHUMOCTH KJIACCUYECKOHN (HhIOTOHOBCKOM ) MEXaHHKHU.

Paszoen 2. Monexynspuas (cmamucmuueckas) puzuxa u mepmoOuHamMuKd

Bseoenue. CTaTUCTUUECKUN U TEPMOJMHAMUYECKHI METO/bI MCCIIEI0BAHNUS MAKPOCKOIIMYECKUX
ten. TepMonnHaMUUYecKue apameTpsl. PaBHOBECHbBIE COCTOSIHUS U TPOLIECCHI, UX U300paKeHHe
Ha TEPMOJMHAMUYECKUX JUarpamMmax.

Tema 2.1 Kuneruueckasi Teopust UJ1€aJIbHOTO Tra3a.
BeiBO ypaBHEHUS MOJEKYJIAPHO-KMHETHYECKON TEOPUU UICANbHBIX Ia30B [ J1aBICHUS U €ro
cpaBHeHue ¢ ypaBHenueMm Kuaneiipona-MenneneeBa. CpeaHsisi KUHETHYECKash HSHEpPrus
HOCTYNATEIBHOIO IBUKEHUS MOJIEKYN. MONEKYIsIpHO-KMHETHYECKOE TOJIKOBaHUE aOCOIIOTHON
temneparypbl. Unciao creneHell cBOOOIBI MOJEKYNBl. 3aKOH PAaBHOMEPHOTO pPaCHpeeNCHHS
SHEPI'UHU IO CTENEHSAM CBOOObI MOJIEKYIL.

Tema 2.2 [1epBoe Ha4an0 TEPMOJUHAMUKHY.
Pa6ota ra3a npu usmenenuu ero oobema. Konmmuecto Temnotsl. Tennoemkocts. IlepBoe Havano
TepMoAuHamMuKu. I[lpumMeHeHue mepBOro Hayajla TEPMOAMHAMMKM K H30IpoleccaM U
aanabaTHOMY IIpoleccy HaeanbHOro rasa. YpasHenue Ilyaccona angmabGaTHOro mporecca.
3aBUCUMOCTh TEIUIOEMKOCTH HACAIBHOIO Ta3a OT BHAa mpoiiecca. llomurpomHsiii mporecc.
Knaccuueckass MOJIEKYISIPHO-KMHETHYECKAss TEOPHUsS TEIUIOEMKOCTEM HICANBHBIX Ta3oB U €€
OTpaHUYEHHOCTh. ['paHMIBl IPUMEHHMOCTH 3aKOHA paclpeiesieHUuss PHEPrud M IOHSATHE O
KBAHTOBAHUU 3HEPTUM BpAILEHUs U KOJIeOaHU MOJIEKYII.

Tema 2.3 Pacnipenenenue MoJIEKYI 110 CKOPOCTSIM U SHEPTHUSIM.
3akoH MakcBema uid pacupelesIeHus MOJIEKYJ raza 10 CKOPOCTSM U JHEPIUsM TEIJIOBOIO
JBUKEHUS. OKCIIEPUMEHTaJbHas IPOBEPKA 3aKOHA PaCHpEesICeHUsT MOJIEKYJ IO CKOPOCTSIM.
XapakTepHble CKOPOCTH MOJICKYJ: CpeAHss KBaJpaTuyHas, Haubojee BEpOSTHAs U CPEAHSs
apudmernueckas. bapomerpuueckas popmyna. 3axkon bonbliMana 175 pacnpeziesieHus 4acTull BO
BHEIIHEM [TOTEHIIMAILHOM II0JIE.

Tema 2.4 DneMeHTbl HEPaBHOBECHOM TEPMOIUHAMUKHU.
Kunerndeckue sBneHus. SIBneHUs nepeHoca B TEPMOJUHAMHYECKH HEPABHOBECHBIX CHUCTEMaX.
OnbITHBIE 3aKOHBI AU(PY3UH, TEMIONPOBOJHOCTH U BHYTpeHHero TpeHus. CpenHee 4uCIO
CTOJIKHOBEHUIl U CpeiHssi AIMHa CcBOOOAHOrO mpobera Mosekyn. Bpems penakcauuu.
MornekynsipHO-KUHETHYECKasl TEOpUs sIBJIEHUH rnepeHoca. CBoicTBa pa3psiKEeHHbIX ra3o0B.

Tema 2.5 Bropoe Hauano TepMOAMHAMHUKH.
O6parumbie 1 HeoOpaTuMble Tiporiecchl. Kpyrosoii mporecc (mukin). TeruioBble IBUTATENd U
xononuibHble MamuHbl. [lukn Kaprno u ero KIIJI mia wmpeansHoro rasa. Bropoe Hawano
tepmoauHamuku (popmynupoBku Kiaysuyca u Tomcona). HezaBucumocts KIIJ[ nukna Kapno
OT TpupoAbl pabouero Tena. DHTpomus. ODHTPONUS HAeadbHOro rasa. CraTucTuyeckoe
TOJIKOBAHHE BTOPOTO Hayana TepMOAMHAMHUKHU. TpeTbe Hayasio TepMoIMHAMUKU. DIIyKTyalnu.

Tema 2.6 PeanbHble Ta3bl U )KUIKOCTH.
OTcTyruieHust 0T 3aKOHOB HJ1€albHBIX Ta30B. CHIIBI MEXXMOJIEKYJIIPHOTO B3aUMOJIEHCTBUS B Ta3ax.
D¢ dexTuBHBIA AMaMeTp MoJekyl. YpaBHeHue Ban-aep-Baansca. CpaBHeHnue usorepm Ban-nep-
Baanbca ¢ skcnepuMeHTanbHbIMU. KpuTndeckoe cocrosiHue. BHYTpeHHss SHEprusi peaabHOro
raza. OcoOEHHOCTH JKUIKOTO COCTOSHUSI.

Tema 2.7 ®a3oBbie paBHOBeCHS U (ha30BbIE MPEBPAILICHUS.
da3oBble MpeBpalleHus MepBOro U BTOpOro poja. Temnora ¢pa3zoBoro nepexona NepBoro poja.
VpaBuenne Knaneipona-Knaysnyca. CBepXTeKy4eCTb reusl.

Pazoen 3. Dnexmpuuecmeo
Tema 3.1 DnekTpocTaTHYECKOE TOJIE M €T0 XapaKTEPUCTHKHU.



3aKOH COXPAHEHHUs 3JIEKTPUUECKOro 3apsja. JiekTpuueckoe nojie. 3akoH Kynona. OcHOBHbIE
XapaKTEPUCTUKH BJIEKTPOCTATHYECKOrO MOJsA - HANpsDKEHHOCTh M moTeHuuan mnoisd. CBssb
HANpPsDKEHHOCTH M noTeHuuana. [IpuHiun cynepno3unuu. Pacuer anekTpocTaTuyeckux nosei
MeToa0M cynepno3uuuu. [lone qunos.

Tema 3.2 Teopema ["aycca 11151 3JI€KTPOCTATUYECKOTO MO B BaKyyMe.
IToTok BekTOpa HampskeHHOCTH. Teopema ["aycca nist 3J€KTpOCTATHUECKOrO MOJI B BaKyyMe.
[Ipumenenue Teopemsl ['aycca k pacuery nosei.

Tema 3.3 DaeKTpOCTaTUYECKOE MOJIE€ B TUDJICKTPUUECKOM Ccpelie.
CBsi3aHHBIE 3apsbl B AUAJEKTPUKAX. THUIBI JUAIEKTPUKOB. DJIEKTPOHHAS U OpUEHTALIMOHHAsS
nosisipuzanuu. MuaynupoBaHHbld AUINONBHBIE MOMEHT. [lonspuzyeMocts Monekysbl. Cuibl,
JICHCTBYIOIIME HA JKECTKUM IHUIIONb B JJIEKTpUYecKOoM mose. [lonmspusanus IU3IEKTPUKOB.
[TonsspuzoBaHHOCTB. [{u3ieKTpUUecKas BOCIPUUMUYUBOCTE. Teopema ['aycca I1s 37eKTpUYECKOro
1OJII B JUAJIEKTPUKE. DIIEKTPUYECKOE cMellleHue. [ludnekTpuueckas MPOHULAEMOCTb CPEb.
VYcnoBus Ha rpaHuLe pa3aena Iu3IeKTPpUKOB. CEerHeTOAIEKTPUKY.

Tema 3.4 [IpoBOAHMKY B 3JIEKTPOCTATUYECKOM TIOJIE.
Pacnipenenenue 3apsa0B B IPOBOJHUKE. DIIEKTPOEMKOCTh YEAMHEHHOTO ITPOBOJIHMKA. B3aumuas
€MKOCTb JIBYX ITPOBOJHUKOB. KoH1eHCaTOPBI.

Tewma 3.5 DHeprus 3J1IeKTpUUECKOrO MOJIS.
OHeprus 3apsKEHHbIX YEIMHEHHOIO IPOBOJHHMKA, KOHJEHCATOpa, CUCTEMbI IPOBOJHUKOB.
DOHeprus snekTpocraTudeckoro nons. OObeMHas IIIOTHOCTh dHepruu. [IpumeHeHune 3akoHa
COXpaHEHMsI SHEPTUU K PacyeTy OHIEPOMOTOPHBIX CHJI.

Tema 3.6 IloCTOAHHBIM 3JIEKTPUUECKHI TOK, €ro XapaKTEpUCTHUKH U YCIOBUS
CYIIECTBOBAHMSI.
O060061menHsbIi 3akoH OMa i ydacTka uenu. Paznocts notenuuanos, DJ1C, HanpsbkeHue. 3akoH
JIxoyns-Jlenna aiis yuactka nenu. [Ipasuina Kupxrodga.

Tema 3.7 DnexkTpuueckuil TOK B ra3ax U B BaKyyMe.
Toxk B razax. [lnasma. Pabora BeIX0/1a 2JIEKTPOHOB U3 MeTaiia. TepMOoaIeKTpOHHAs SIMUCCHUS.

Paszoen 4. Maenemusm

Tema 4.1 MarauTHoe 1ojie B BaKyyMme.

MaruautHoe nonie. MaruutHas uHaykius. 3akoH buo-Capapa-Jlannaca u ero npumeHeHHE K
pacyery noJiel IPOBOJHUKOB C TOKOM. MarHuTHOE 10Jj1€ NPAMOIUHENHOIO IIPOBOJHUKA C TOKOM.
MarnutHoe 1oJIe KpPYroBOro TOKa. MarHuTHBIA MOMEHT BUTKAa C TOKOM. MarHuTHoe moiie
cojieHon1a. BuxpeBoii xapakTep MarHUTHOTO MOJIs1. 3aKOH MOJIHOT0 TOKA (TeopeMa O HUPKYISINUN
BEKTOpPa MAarHUTHOW WMHAYKIIMM) U €ro NPUMEHEHHE K pacdyeTy MarHuTHOrO MOJs TOpouja U
JUIMHHOT'O COJIEHOMA.

Tema 4.2 JleiicTBre MarHUTHOTO TOJISL HA IBUXKYILUECS 3apsi/ibl U IPOBOJHUKHU C TOKOM.
JleiictBe MarHMTHOrO mojs Ha JBWKymuiics 3apan. Cwna JlopeHma. 3akoH Awmmnepa.
PendATuBUCTCKOE TOJIKOBaHWE MAarHUTHOIO B3aMMOJCHCTBUSA IIPOBOJHMKA C TOKOM H
JBIKYIIETOCS DJIEKTPUYECKOro 3apsia. [IBHyKeHHE 3apsOHKEHHBIX YacTHUI[ B MarHUTHOM IIOJIE.
[TpuHIMN AeMCTBUS LUKIMYECKUX YCKOpUTesel 3apsbkeHHbIX yactull. Dpdext Xomma. MITJI-
reHepaTop. KoHTyp ¢ TokoM B MarHuTHOM 1osie. MarHuTHeIi notok. Teopema OcTtporpaackoro-
["aycca. Pabota nepemenieHus: NPOBOIHUKA U KOHTYpa C TOKOM B MarHUTHOM IOJI€.

Tema 4.3 MarautHoe 1ose B BELECTBE.

MarnutHele MOMEHTBI aTOMOB. TuIlbl MarHeTukoB. HamaramueHHOCTb. MUKpPO- U MakpOTOKH.
MarautHass BOCIPUUMYHMBOCTh BELIECTBA. 3aKOH IIOJHOTO TOKAa M MAarHUTHOIO TOJS B
BelecTse. HanpspkeHHOCTh MarHUTHOTO 1OJIA. MarHuTHasi IPOHNUIIAEMOCTh Cpeibl. Y CIIOBHS Ha
TPAHULIE ABYX CPEL.

Tema 4.4 DnexTpomMarauTHas UHIYKIUS.

SIBiEeHME ANEKTPOMArHUTHOM MHAYKIMH. 3aKoH JIeHma. 3aKoH 3EeKTpOMarHUTHOM MHIAYKIMH U
€ro BBIBOJI U3 3aKOHA COXPAaHEHHUsI SHEPTHUH. SIBlIeHne caMOMHAYKIMU. NHyKTHBHOCTB. TOKM npn
3aMBIKAHUH W Pa3MbIKAHUU Lienu. SIBjeHHME B3aMMHOW MHAYKUMH. B3auMHas MHIYKTUBHOCTD.



DHeprus CUCTEMBI MPOBOJHUKOB ¢ TOKOM. OObEMHAs TIOTHOCTh YHEPTHH MAarHUTHOTO TOJIS B
He(eppOMarHuTHOM cperie.

Tema 4.5 OcHoBbI TEOpUU MakcBeiia.
BuxpeBoe nanexktpuueckoe mosne. Tok  cMemeHus.  YpaBHeHus — MakcBemia A
AIIEKTPOMArHUTHOTO TOJNSI B MHTErpalbHOM M auddepeHnnanbHoil Gpopmax. MaTtepuaiibHbie
ypaBHeHus. KBazuctannonapusie TOkd. [IpMHIIUIT OTHOCUTENBEHOCTH B AJIEKTPOIMHAMUKE.

Paszoen 5. Mexanuueckue u snexmpomazHumHwle Ko1eb6anus u 601Hbl

Tema 5.1 'apmonmUueckue KoneOaHusl.
XapakTepucTuKu rapMOHUYECKUX KoJie0aHui. [Mapmonnueckuii OCLIJLIATOP.
JuddepennnanbHoe ypaBHEHHE TapMOHUYECKUX KoJjieOaHuil. MexaHnvyeckne rapMOHUYECKHE
koneOanus. [lpyxuHHBIA, QU3NYECKHM W MaTeMAaTHYCCKUH MAsSTHUKHA. OJICKTPUYCCKUI
KOJIeOaTeIbHBIN KOHTYpP. DHEpPrusi TapMOHUYECKUX KoiieOanmii. CloKeHHE TapMOHHYECKHX
Kojie0aHUM OJHOTO HAaNpaBiCHHUs M OAMHAKOBOM 4YacTOThl. buenus. CrokeHHE B3aWMHO
NEepIEHANKYISPHBIX ~ KojeOaHWil. AHrapMoHMYecKwid ocuisaTop. DOu3ndeckuid CMbICT
CIIEKTPAJIbHOTO Pa3J0KEHHUS.

Tema 5.2 3aryxaronye u BbIHYX/ICHHBIE KOJICOaHUSI.
HuddepennnansHoe ypaBHEHHE 3aTyXaIOMUX KOJIeOaHHH (MEXaHUYECKUX U 3JIEKTPOMArHUTHBIX )
U ero pemeHue. Anepuonndeckuid mpouecc. JuddepeHnnanbHoe ypaBHEHHE BBIHYKICHHBIX
KoneOaHui (MEXaHMYeCKUX M OJJIEKTPOMArHUTHBIX) U €ro pemieHue. Ammudtyna u Qasa
BBIHY)KJICHHBIX KoJyieOanuii. Pezonanc. CooTHomenne Mexay (a3zamMu BBIHYXIAIOIIEH CHJIBI U
CKOPOCTH IPU MEXAHUYECKOM PE30HAHCE.

Tewma 5.3 Boxnbl B ynpyroit cpene.
BonnoBeie mpoueccel. Mexanusm o0pa3oBaHus BOJH B ymnpyroil cpeae. IlpomonbHbie u
nornepeyHble BOIHbL. CHUHYcOMaibHbIE BOJHBL. YpaBHeHUE Oeryiieil BosiHbl. [liMHA BOJIHBI U
BOJIHOBOE uuci0. BonHoBoe ypaBHeHue. Da30Basi CKOPOCTh U IUCIIEPCUs BOJIH. DHEPIUs BOJIHBI.
Bektop mnotHocT moroka sHepruu. IlpuHIMI cyneprno3uuuyd BOJH W TPAaHULBI  €ro
npuMeHUMOCTH. BonmHoBoii maker. ['pynmnoBas ckopocts. UHTepdepenuns u qudpakius BOJH.
OO6pa3oBaHue CTOSTYMX BOJH M X CBOMCTBA. HopmasibHBIE MOJBI.

Tema 5.4 DneKTpoMarHuTHbIE BOJIHBI.
JuddepeHnunanpaple  ypaBHEHUST  AJIEKTPOMAarHUTHOW  BOJHBI.  OCHOBHBIE  CBOMCTBa
AIIEKTPOMAarHUTHBIX BOJIH. OHEPrUs AJIEKTPOMAarHUTHBIX BOJIH. Bektop VYmosa-IloliHTuHTa.
N3nyuenne numnous.

Paszoen 6. Bonnosas onmuxa

Tema 6.1 UnTepdepenuus caera.
MOHOXpOMaTUYHOCTh U BpEMEHHas KOT€pEeHTHOCTh CBeTa. BpeMs M JUIMHA KOTEpEHTHOCTH.
[TpocTpaHcTBEHHAsI KOT€PEHTHOCTh U MHTep(epeHnus. Pacuer nHTepepeHInOHHOM KapTUHBI OT
JIBYX KOTE€PEHTHBIX UCTOUYHUKOB. OnTruyeckas JyinHa nyTtu. MHTepdepeHus B TOHKUX MJICHKaX.
MuoroBonHoBas uHTepdepeHuus. areppepomerpsl.

Tema 6.2 ludpakuus certa.
ITpunuumn I'oitrenca-®Openens. Meron 30H Openens. [IpsamonnHeliHoe pacIpoCTpaHEHUE CBETA B
onHopoaHou cpene. Audpaxius @penens. Audpakuns Openens Ha KpyriioM OTBEPCTUH U TUCKE.
Hudpakuus @PpayHrodepa Ha LIETd U KPYrJioM OTBepcTHH. JludpakunoHHas peleTka.
Pa3pemraromas cnocobHOCTh onTudeckux npudopos. Ilonstue o ronorpadpuu. Audpakuus Ha
npoctpaHcTBeHHOH perierke. Popmyna Bynbda-bparra. MccnenoBanue cTpykTypbl KPHCTAIIOB.
OneMeHThl Oypbe-ONTHKH.

Tema 6.3 PacripocTpaHeHue cBeTa B BEIIECTBE.
Hucnepcusi cera. O06iacTd HOpPMaJbHOW M AHOMAJIBHOM JUCHEPCUU. DJIEKTPOHHAs TEOpus
mucniepcun. Ilornomenne u paccesHue cBeta. Dddext Jlomepa B aKyCTHKE W B ONTHKE.
N3nyyenune BaBuiioBa-YepeHkoBa.

Tema 6.4 Ilonspuzanus ceera.



EctecTBeHHbII U nossipu30BaHHbli cBeT. [lomsipu3anus cBera npu oTpakeHuu. 3akoH bprocrepa.
JBoiiHoe nyuenpenomienue. OgqHOOCHbIE KpUcTaIUIbL. [10Jpouabl U MOIApHU3aMOHHbBIEC TPU3MBI.
3akon Maioca. MHTepdepeHIMs NONIPU30BAHHOTO CBeTa. VICKycCTBEHHast OINTHYECKas
aHM30Tponus. BpalieHue miocKkocTy noisspu3arim.

Pazoen 7. Keanmosas ¢uzuxa.

Tema 7.1 TeruioBoe U3ily4eHuUE.
TemioBoe u3myuyeHue M JIOMUHECHEHIMs. PaBHOBecHOe TeIioBoe H3iMydeHHue. AOCONIOTHO
gyepHoe Teno. 3akoH Kupxroda. 3akon Credana-bonsiivana. PacnipeneneHue sHepruu B CIIEKTPe
abCOTIOTHO YepHOro Tena. 3akoH cMmenieHus: Buna. KBanTosas runoresa u ¢popmyna [lnanka.

Tewma 7.2 KBanToBas onruka.
Buemnnit potodrdpdext u ero 3akonsl. YpaBHeHue DiHmTeitHa. DoToHB. MMmnynsce ¢oroHa.
Hasnenue ceera. OnbiTo JleGeneBa. dddextr Komnrona u ero reopus. KopryckymnsapHo-BosrHOBas
JIBOMCTBEHHOCTb CBOWCTB CBETA.

Tema 7.3 KopnyckymnsipHO-BOJHOBOW Ayanu3M.
®opmyna ae bpoiinsa. [udpakius 371eKTpOHOB M HEHTPOHOB B KpHcTawiax. IIpoxoskmeHue
MHUKpoYacTHIl yepe3 miesib. CooTHOIIeHUsT HeonpeneaeHHocTen [eiizendepra. Onenka 3Hepruu
OCHOBHOTO COCTOSIHHS aTOMa BOJOPOJia U DHEPruH HYJIEBBIX KojebaHui ocuuuistopa. Habop
OJIHOBPEMEHHO U3MEPSIEMBIX BEITUYHH.

Tewma 7.4 Ypasuenue Lllpenunrepa
BonHoBast (QyHKIMS, €€ CTaTUCTHYECKHUH CMBICA M YCIOBHS, KOTOPBIM OHa JIOJDKHA
yIoBAeTBOPATH. [lmoTHOCTH BeposiTHOcTU. CpenHee 3HadeHue (pusnueckor BennuuHbl. ObIIee
ypaBHenue Ilpegunrepa. Crauuonapusie coctostHus. YpaBHenue Ilpeaunrepa ms
CTallMOHApHBIX cocTosiHui. CBoOomHas uactuna. KBaHToBas dYacTulia B OJHOMEPHOMH
"moTeHnuanbHOM sime". KBaHTOBaHME PHEPTrUM M UMITYJIbCA YaCTHUIBL. [IpUHIIMIT COOTBETCTBUS
bopa. 'apmonnueckuit ocuumigarop. TyHHETbHBIN 2P eKT.

Tema 7.5 Atom Bonopona. Mogaens bopa aroma Bogopoza.
Cnektp u3nydenus atoma Boaopoaa. dopmyna banbmepa. CrnektpanbHble cepuu. SnepHas
moeb atoma. OnbiTel @panka u ['epra. [loctynaTer bopa. Teopus Bogopo1omoq00HOT0O HOHA.
CnekTtp sHepruil snektpoHa. McmyckaHue W MOIVIOLIEHUWE CBETa aroMOM. ATOM BOAOpOJA B
KBaHTOBOM MexaHuke. CHEKTp SHEpruil 3JieKkTpoHa. DHepreTuuyeckue ypoBHU. [loTeHunans
BO30YKACHHS U MOHHU3AIMH aTroma. [IpocTpaHcTBEeHHOE pacipeiesieH!e MIOTHOCTH BEPOSITHOCTH
JUIst 371eKTpoHa. Molysib ¥ MPOEKIMS Ha HAalpaBJI€HNEe MAarHUTHOTO TOJIsl OpOUTaIbHOIO MOMEHTA
uMITysbca 3JeKTpoHa. [IpocTpancTBeHHOE KBaHTOBaHMe. KBaHTOBbIE uMcna. ['mpomarHuTHOE
OTHOIIICHHUE.

Tema 7.6 CriuH 31€KTpOHA.
MHorosnexkTpoHHble atomMbl. COCTOSIHMSI D3J€KTpOHa B aTOME€ M HX XapaKTEPUCTUKH.
OnekTpoHHble oOomouku W cinou. [lpunnun [laymu. Ywcno cocTosHU. DNeKTpOHHBIE
koH¢urypauuu. [lepuoauueckas cuctema snementoB Menneneesa. OmnbiT lTepna u I'epnaxa.
OddexT 3eemana. PeHTreHOBCKUE CTIEKTPHI aTOMOB. 3aK0H MO3JIH.

Pasoen 8. Dnemenmul k6anmogou cmamucmuxu u husuxu meepoo2o mena. Hoepnas usuxa
Tema 8.1 KBanroBas craTucTuka.
da30Boe MPOCTPAHCTBO. DIeMeHTapHas siueiika (pa30Boro npocrpancTsa. [IOTHOCTH cOCTOSHUIA.
Oynknusa pacnpenenenns Gepmu-upaka. dynknus pacnpenenenus bo3e-OHHITENHA.
Tema 8.2 Kpucrannndeckoe CTpOEHHE TBEPABIX TEN.
Kpucrannnueckast pemerka. OO0o3HaueHUE IUIOCKOCTEM U HaAmpaBlieHUH B  KpHUCTaJUIe.
Knaccugukarus KpyuCcTanioB 1o THIaM CUJI CBsI3U. Beruncnenue nepuona pemerku. Konedanus
KpucTtaymmueckon pemerkd. DoToHHBIM M (OHOHHBIA raspl. Pacmnpenenenue (oTOHOB Mo
SHEprusM. TermIoeMKOCTh KPUCTAUIMYECKOU PELIETKU.
Tema 8.3 DnemMeHTHI KBAHTOBOI TEOPUU METAJLIIOB.
Pacnpenenenue 31eKTpOHOB IPOBOJUMOCTH B METaJLIE MIPH a0COIIOTHOM HyIe. DHeprus depmu.
Bnnsane TemnepaTypsl Ha pacnpenesneHue dJIeKTpOHOB. Y poBeHb Pepmu. BHyTpeHHs 3HEeprus



U TEIUVIOEMKOCTh 3JIEKTPOHHOTO Ta3a B MeTaie. ODJIEKTPONPOBOJHOCTh  METAIIOB.
CBepxmpoBOAMMOCTb. MarHuTHbIE CBOMCTBA CBEPXITPOBOJHUKOB.

Tema 8.4 30HHAas TE€OpUs TBEPABIX TElL.
OHepreTU4YecKkue 30Hbl B KpHUCTa/UIaX. BajleHTHas 30Ha W 30Ha IPOBOAUMOCTH. MeTtasuisl,
TUDJIEKTPUKA U MONynpoBOAHUKH. CoOCTBEHHAass MPOBOAMMOCTh  MOJYIPOBOJHUKOB.
KBa3uyactuipl - 3JEKTPOHBI MPOBOAMMOCTH M JbIpKH. D(PQeKTuBHAs Macca d3JIEKTpOHA B
kpuctaiuie. [lpumecHas mTPOBOJMMOCTh MOJYIPOBOJHUKOB. OJEKTPOHHBIM U JABIPOYHBIN
MOJIyIIPOBOJHUKH. DJIEKTPOHHO-ABIPOUYHBIH MEpEX0/ B MOIYIIPOBOAHUKAX. Ero BosbT-aMIiepHas
XapaKTEepUCTHKA.

Tema 8.5 CtpoeHue u CBOMCTBA L.
CocraB sapa. 3apsii, pasMep u macca siapa. MaccoBoe M 3apsiloBoe uuciia. SepHble CHIIBL.
Jedext macchl U 3Heprus cBs3u Aapa. PagnoakTHBHOCTh. 3aKOHOMEPHOCTH U MPOUCXOXKICHUE
anbda-, 6eTa- 1 raMMa- U3TydeHHs. SIepHbIe peakIuu 1 3aKOHBI COXpaHEeHUs. Peakuus nenenus
anpa. Llennas peakuus. Peakuus cunresa.

Tema 8.8 DnemeHTapHbIE YaCTULIBI.
OO0mue cBOMCTBA 3JIEMEHTApHBIX YacTHUIl. B3anMHble mpeBpallleHus 3JIEMEHTAPHBIX YaCTHII.
OyHnamMeHTalbHbIe B3auMojelicTBus. Kitlaccupukamus >IEeMEHTApHBIX dYacThIl. JIenToHBI,
aHApOHbI, KBapku. [lepeHocunky ¢pyHIaMeHTaNbHbIX B3auMojeiicTBuil. [loHsATHE 00 OCHOBHBIX
npobaemMax COBpEeMEHHON (U3UKU U aCTPO(PHU3HUKH.

AyIlPlTOprIe 3aHATHUA U 6]0IDKGT BPEMEHHU HA CAMOCTOATEC/IbHYIO IIOATOTOBKY CTY/ICHTA

AynuropHsle 3aHATUS (4ac.) Ipaxtiy
Vuebuast HawnmeHnoBanue pasaena, €CKas (Camocrositens
Hezens KpaTKoe HauMEHOBaHUE TEMbI JlaGopar [pakTuuec |moaroro | Has pabora
Jlexuuu OpHBIE KHe BKa
paboThI 3aHATUSA
1 kypc, 2 cemectp
1 | KunemaTnka MatepuaibHON TOYKH 2 4 2 - 6
2 | JluHaMu4yecKue MPUHIUIBI MEXaHUKHU 2 4 2 - 6
3 | Pabora u sHeprus 2 - 2 - 3
4 | 3aKOHBI COXpaHEHUs YHEPTUU U UMITYyJIbCca 2 - 2 - 3
5 | MomeHT nmnynsca 2 - 2 - 4
6 | KuHemaTnka u 1uHaMuKa TBEpIOTo Teja 2 4 2 - 6
7 | [Imockoe nBMXEHUE TBEPIOTO TEIa 2 - 2 - 3
8 HewunepuuanbHbie CUCTEMBI OTCYETA. 5 ) 9 i 2
DJIEeMEHTBI MEXaHUKH JKUJIKOCTEH
9 | PensatuBuCTCKas KNHEMATUKA 2 - 2 - 2
1 | PenatuBucTCKas TUHAMUKA
0 2 - 2 - 2
1 | Kunernueckas Teopusi uA€aJIbHOTO rasa 5 ) 2 i 2
1
1
5 IlepBoe Ha4ano TEpMOAUHAMUKI 2 4 2 - 6
1 | Pacnpenenenne MOJIEKYJI IO CKOPOCTSIM U 5 i 5 i 5
3 | sHeprusim
411 Bropoe Hauano TepMoAMHAMUKYI 2 - 2 - 4
1 | DneMeHTHI HepaBHOBECHOM 5 ) 9 i 2
S5 | TepMoIMHAMUKA
1 | PeanbHble ra3sl v kuakoctu Pa3zoBbie 5 ) 9 i 2
6 | paBHOBecus u (ha30BbIC IPEBPALCHHS




YueOnast

HaumenoBanue pasnena,

AynutopHsle 3aHATUS (4ac.)

IIpakTiu
eckast

(CamocTrosiTens

Heemns KpaTKOe HaMMEHOBAaHUE TEeMbI JlaGopat [pakTnuec |moaroro | Has pabora
Jlexuun OpHBbIE KHe BKa
paboThI 3aHSITUS
HTroro cemectp 2 32 16 32 - 55
2 Kypc, 3 cemecTp
1 DNEeKTpOCTaTUUECKOE TI0JI€ U €ro 5 ) 9 i 6
XapaKTEPUCTHKH
2 Teopema I"aycca st 5 ) 2 i 6
AJIEKTPOCTATUYECKOTO MOJIS B BAKyyMe
3 9J‘IeKTp00TaTI/I‘le(jKOC 1oJIe B 5 ) 5 i 5
JURJIEKTPUUECKON cpeie
4 | IIpOBOAHMKH B 3JIEKTPOCTATUUECKOM I10JI€ 2 - 2 - 6
5 | DHeprus AJIEKTPUYECKOTO M0JIS 2 - 2 - 6
[TocTOAHHBIN IEKTPUUECKUN TOK, €70
6 | XapaKTEepUCTHKHU U yCIOBHUS 2 4 2 - 12
CYIIECTBOBaHMUS
7 | DnexTpuyecKuil TOK B razax 1 B BAKyyme 2 - 2 - 6
8 | MaruuTHOE ToJIe B BaKyyMe 2 - 2 - 6
JlelicTBMe MarHUTHOTO ITOJIS HA
9 | mBmKyImIMecs 3apsabl U MPOBOJIHUKH C 2 4 2 - 6
TOKOM
1 | MarsnuTHOE 10JI€ B BEILIECTBE
2 - 2 - 6
0
i DNeKTpOMarHuTHasi UHIYKLUS 5 4 9 i 12
1 | OHeprus marHuTHOTrO 1OJs1. OCHOBBI 5 ) 9 i 6
2 | reopun Makcsena
1 | l'apmonuveckue konebaHus 5 ) 2 i 5
3
1 | 3aryxaromue U BbIHYX/I€HHbIE KOJIeOaHUS
2 4 2 - 12
4
1 | Bonnsl B ynipyroii cpene
2 - 2 - 4
S
1 | Unarepdepenuus u naudpakuus BOJIH. 5 ) 5 i 4
6 | DieKTpoMarHUTHbBIE BOJIHBI
Hroro cemectp 3 32 16 32 - 109
2 xkypc, 4 cemectp
1 | UnTepdepennus ceera 2 - 2 - 2
2 | UnTepdepeHiys B TOHKUX IJIEHKAX 2 4 2 - 6
3 | Audpakmams cBera 2 - 2 - 3
4 Hudpakimonnas pemerka. Pa3pemaromias 5 ) 9 i 3
CIOCOOHOCTH ONTHYECKUX MTPUOOPOB
5 | Qucnepcus cBera 2 - 2 - 2
6 | Ilonspuszamnus ceeta 2 - 2 - 2
7 | TennoBoe n3ny4yeHnue. KBanrosas onrrka 2 4 2 - 6
8 | KopmyckyasipHO-BOJIHOBOH JAyau3M 2 - 2 - 2
9 | YpaBuenue Ulpeaunrepa 2 - 2 - 3
1 | Atom. Mogaens bopa aroma Bogopoa. 2 ) 2 i 3
0 | CouHs snekTpoHa




AynuTopHbIe 3aHATHA (Jac.) IpakTny
YueOHast HaumenoBanue pasnena, eckast [Camocrosrenb
Hezens KPaTKOEe HAaMMEHOBAHHE TEMBI Jla6opar | Ilpakruuec |moxaroro | Has pabora
Jlexuun OpHBbIE KHe BKa
paboThI 3aHSITUS
1
2 - 2 - 3
1 KBanToBas craTucTuka
1
2 - 2 - 3
2 KpI/ICTaJ'IJ'II/I‘leCKOC CTPOCHUE TBEPABIX TECJI
1
. 2 4 2 - 6
3 DJIeMEHTHI KBAHTOBOU TCOPHUU MCTAJIJIOB
1
2 - 2 - 3
4 3oHHasg TEOpUs TBEPABIX TCII
1
. 2 - 2 - 3
5 | CtpoeHue u cBOWCTBA sSA€p
1 HI[CpHBIG p€aKuru 1 3aKOHBI COXpaHCHUA. 2 4 ) 5
6 3J’IeMeHTapHBIe HJaCTULIbI
HTroro cemectp 4 32 16 32 - 55

6. OBPA30OBATEJIBHBIE TEXHOJIOI'MHN

[Ipu npoBeneHUM 3aHATUH M OpraHM3alMM CaMOCTOSITENIbHOM padOThl CTYAEHTOB
WCIIOJIb3YIOTCS:

1. TpaauumoHHBIE TEXHOJOTUH OOYy4YEHHs, Mpenrojaralme nepenady WHPOpManuud B
rOTOBOM BHJIE, (POPMHUpPOBAHHE Y4YEOHBIX YMEHMH MO 00paslly: JEKLMS-U3JI0KEHHE, JICKLUs-
00BsICHEHUE, TPAKTUYECCKHE 3aHATHSI, 1a00paTOpHBIE PAOOTHI.

Hcnonb3oBaHue TpaJULMOHHBIX TEXHOJIOTHH oOecrneyrBaeT OpUEHTHPOBAHUE CTY/AEHTa B
NOTOKE WH(POPMAIINH, CBA3aHHOW C Pa3UYHBIMU ITOAXO0JAMH K BOIIPOCAM, paCCMaTPUBAEMbIM B
npezenax JUCLMILIMHBI, CaMOOIpe/elieHne B BBIOOpPE ONTHMAJIbHOIO IYTH U CIOCOOOB
JMYHOCTHO-TIPO(ECCUOHATIBHOTO PAa3BUTHS; CUCTEMATH3AIUIO 3HAaHUH, TIOJYYEHHBIX CTYACHTaMU
B IIpoliecce ayJUTOPHOM M caMOCTOATENbHOM paboThl. [IpakTHueckue 3aHATHS 00ECHEUnBaIOT
pa3BUTHE U 3aKPEILUICHUE YMEHUHN U HABBIKOB.

2. VlHTepakTHBHBIE TEXHOJIOTHH O0yUYEeHHUs, MpeoJaraiie opraHu3anuio o0ydeHns Kak
IIPOIYKTUBHOW TBOPYECKOM EATEIBHOCTH B PEKUME B3aUMOACUCTBUS CTYAEHTOB JIPYT C IPYTOM
U C IIPETOaBaTEIIEM.

NHTEPAKTUBHBIE OBPA30OBATEJIBHBIE TEXHOJIOT'MHA

No HaunmenoBanue pasnena Bun 3anstuii (exuus, NurepaktuBueie | Komny
pas- JUCLUTUIMHEI (TeMa) CeMHHap, MPaKTHYECKOe bopmbl €CTBO
nena 3aHATHE, JJabopaTopHas 00y4eHus 4acoB

paborta)
2 cemMecTp
1 | MexaHuka JlaGopatopHas paboTa JIP1, JIP2, JIP3 12
2 | MonekymnsipHas JlaGopaTtopHnast pabota JIP4 4
(cratuctuueckas) pusmka u
TEPMOJTMHAMHKA
3 cemecTp
3 | Pazgen 3. DnekrpuuectBo | JlaboparopHas pabota JIP1 4
4 | Paznen 4. Marnetusm JlabopaTtopHnast pabota JIP2, JIP3 8
5 | Pazuen 5. Konebanus u JlaGoparopHas pabota JIP4 4
BOJTHBI




4 cemecTtp

6 | Pa3zgen 6. BonHoBas JlaGoparopHas pabota JIP1 4
OIITHKA

7 | Paznen 7. KBaHnToBas JlaGoparophas pabota JIP2 4
buznka

8 | Pazmen 8. DnemeHTHI JlaboparopHnas pabota JIP3, JIP4 8
KBaHTOBOH CTaTUCTUKH U
¢u3uKK TBEpAOro TENA.
Snepnast pusuka

Vcnonp3oBaHue  HMHTEPAKTUBHBIX ~ 00pa30BaTENBHBIX  TEXHOJIOTMH  CHOCOOCTBYET
MOBBIIICHUIO UHTEPECA U MOTHUBAIMH YYaIlIUXCsl, aKTUBU3AIUN MBICIUTESILHON JEITEIbHOCTH U
TBOPUYECKOTO TIOTEHIMANIA CTYACHTOB, JenaeT Oonee 3PQPEKTUBHBIM YCBOCHHE MaTepuaa,
M03BOJISICT MHIUBHUIYaTU3UPOBATh 00YYEHHE U BBECTH IKCTPCHHYIO KOPPEKITUIO 3HAHHIA.

Opranusanusi CaMmoCTOATEIbHON PadoThI CTY/IEHTOB

Lens camocTosiTeTbHON pabOTHI: 3aKperyieHue 3HAHUM, MOJYyYEHHBIX Ha 3aHATHAX.
CamocTtosTenbHas padoTa CTYIEHTOB MOJpa3yMeBaeT IMoj co00i MpopabOTKy JEKIMOHHOTO
MaTepuaja C HCIOJIb30BAHUEM PEKOMEHIYEMOM JMTEPATYPbl M HHTEPHET-UCTOYHUKOB IS
MOJATOTOBKUA K JIaOOpaTOpHBIM paboTaM, BBIIOJHEHUIO TECTOBBIX, TEMAaTHYECKHX M OOJBIINX
JOMAIITHUX SaI[aHI/If/'I 10 JUCLUIIIINHE.

TeMBbI 00JbIINX JOMALITHUX 3aJAHUM:
2 cemecTp:
bosbioe nomamnee 3aganue 1 — Mexanuka MatepuanbHOM TOUKU M TBEPJIOTO Tela.
Bonbmoe nomamnee 3aganue 2 — MonekyinsipHas Gu3nKa ¥ TEPMOJAUHAMHUKA.
3 cemecTp:
bonbiioe nomamnee 3aganue 1 — OnexkrpocraTika. [IocTOSHHBIN TOK.
Bbosbiioe nomamnee 3aganue 2 — MarueTusm.
bonbuioe nomamnee 3aganue 3 — KoneGaHus 1 BOJIHBI.
4 cemectp:
bonbuioe nomamnee 3aganue 1 — BonHoBas onrtuka.
Bbonbioe nomaminee 3aganue 1 — KBanrosas ¢usuka.
Bbonbuioe nomamnee 3aganue 3 — DJ€MEHTHl KBAaHTOBOW CTATUCTUKH U (PU3UKHU TBEPIOTO
Tena. SlnepHas ¢puznka.

7. OEHOYHBIE CPEACTBA JIs1 BXOJHOI'O, TEKYIIEI'O KOHTPOJISA U
MPOMEXYTOYHOM ATTECTAILIUA

@OoH/ OLEHOYHBIX CPEACTB MO AMCHUIUIMHE OOeCHeyrBaeT IMPOBEPKY OCBOCHMS
IUIAHUPYEMBIX pPE3yJabTaTOB OOyueHUs (KOMMETEHLUMH M HX HWHIUKATOPOB) IOCPEACTBOM
MEPONPHUATHIA TEKYIIETo, PyOEekKHOI0 M MPOMEKYTOUHOTO KOHTPOJIS IO AUCLUIIIUHE.

CBsi3p MeXy (HOpMHPYEMBIMH KOMIIETEHUHUSMU M (OpMamMH KOHTPOJS UX OCBOEHUS
npeJCTaBjIeHa B cleAylonel Tabauie:

ITpoekTHpyeMble pe3yabTaThl OCBOSHUS JUCIUIUTUHBI
. CpencTBa U TEXHOJIOTHU
Kon Y MHIUKATOPBI (POPMUPOBAHUS KOMIIETEHLIUI
OIICHKHU
3Harts (3) ‘ Ywmerts (V) ‘ Bnaznets (B) B
2 cemecTtp

YK-1 3-VK-1 V-VK-1 B-VK-1 JIP1-4, T1-2, BJ131-2, D
YKE-1 3-VKE-1 V-VKE-1 B-VKE-1 JIP1-4, T1-2, BJ131-2, D

3,4 cemectp




VK-1 3-VK-1 V-VK-1 B-YK-1 JIP1-4, T1-2, B/131-3, D
YKE-1 3-VKE-1 V-YKE-1 B-YKE-1 JIP1-4, T1-2, B/131-3, D
IlIkaja omeHKH 32 TEKYIIYI0 aTTeCTAIHIO
Pa3nen ®dopma Maxkcumanbabeiii | MakcuMaIbHEI
TEKYIIETo Oarmt it 6amn 3a
KOHTPOJIA pasnen
1 xypc, 2 cemecTp
Pa3zgen 1. Mexanuka
JlaboparopHbie pabOTHI JIP1-3 5 35
Tectn T1 10
Bonpiioe nomaruee 3aganue b/131 10
Pa3nea 2. Moaexkyasipaas
(cratucTuueckas) pusuka u
TEePMOIMHAMMKA
JlaboparopHbie pabOTHI JIP4 5 25
TecTbl T2 10
Bomnbiioe momariHee 3aganue b/32 10
Hroro cemectp 2 60
2 Kypc, 3 cemecTp
Pa3nes 3. JiekTpuyecTBo
JlaGopaTopHbie pabOThI JIP1 5
25
TecTbl T1 10
Bomnbiioe momariHee 3aganue b/31 10
Paznen 4. Marnerusm
JlaboparopHbie pabOTHI JIP2-3 5 o5
TecTnr T2 10
bonemoe gomaliiHee 3agaHue b32 5
Paznen 5. Mexanuueckue u
3J1eKTPOMATHUTHBIE KOJe0aHus U
BOJIHBI
JlaboparopHbie pabOTHI JIP4 5 10
bonbmoe gomaiiiHee 3agaHue b33 5
Htoro cemectp 3 60
2 xypc, 4 cemecTp
Pa3nen 6. BoainoBasi onTuka
JlaboparopHblie pabOTHI JIP1 5 10
bonbmoe gomaiiiHee 3agaHue b/31 5
Pa3nen 7. KBanToBas ¢usuka
JlaGopaTopHbie pabOThI JIP2 5 o5
TecTnl T1 10
Bbosnbiioe nomaiinee 3aganue b/132 10
Pa3nen 8. DiieMeHTbI KBAHTOBOM
CTATUCTUKHU U QU3UKHU TBEPAOro TeJia.
Sinepunas pusuka 25
JlaGopaTopHbie pabOThI JIP3-4 5




Pa3nen ®opma Maxkcumanbupii | MakcuMajIbHEI
TEKYILETro Oamn it 6amn 3a
KOHTPOJIA pasnen
TecTnl T2 10
Bonrmioe nomaninee 3amanue b33 5
Hroro cemectp 4 60

IIkxaJjia OLeHKH 32 MPOMEKYTOYHYIO aTTeCTALNIO (IK3aMeH)

Kpurepuu onenuBanus bann

3HaHUE OCHOBHBIX TIOHSTHI M ONIPEACIICHUM, 3HAHUE CTICITU(DUUECKHUX TSI 39-40
paccMaTpuBaEeMoro pasjeina TEPMHHOB U X ITOHHUMAaHUE, Pa3bsICHCHUE
0COOCHHOCTCH MPUMEHEHHS TCOPETUYCCKUX 3HAHUM Ha MPAKTHKE, YTO MOXKET
BBIPAXAThCsl B YBEPCHHBIX OTBETaX Ha JIOMOJHUTEILHBIC BOIIPOCHI
pernoaBaTess

3HaHUE OCHOBHBIX MOHITUN M ONPEACTICHUN, 3HAHNE CTIEHU(DUICCKUX IS 36-38
paccMaTpUBaeMOro pasjiesia TepPMHUHOB U UX HEIMOJHOE ITOHUMAaHUE,
pa3bsiCHEHUE 0COOEHHOCTENH NPUMEHEHUS TEOPETUUECKUX 3HAHUI HA IPaKTHKE

3HaHUE OCHOBHBIX TIOHITHH M ONIPEACIICHUM, 3HAHUE CTICITU(DUUECKHUX IS 32-35
paccMaTpruBaeMoro pasjieia TePMUHOB U UX MOHUMaHue. He pazbsacHUI
O0COOCHHOCTH MPUMEHEHHUS TCOPETUYCCKUX 3HAHUM Ha IPAKTHKE

3HaHUE OCHOBHBIX MOHITHN M ONPEACTICHUN, 3HAHNE CTIEIU(DUICCKUX IS 28-31
paccMaTpruBaeMoro pasjesia TEepMUHOB M UX HETOJHOe moHnManue. He
pa3bICHUI OCOOCHHOCTH IPUMEHEHHUS TEOPETHUECKUX 3HAHUI Ha TIPAKTUKE

HenonHoe 3HaHWE OCHOBHBIX MOHSATHHA U ONIPENeICHIH, CeU()UISCKUX IS 24-27
paccMaTpruBaeMoro pasjiesia TEepMUHOB M UX HETOJHOe moHnManue. He
pa3bICHUI OCOOCHHOCTH IPUMEHEHHUS TEOPETHUECKUX 3HAHUI Ha TIPAKTUKE

NTOI'O makcumym 40
NTOI'O Munumym 24

HIxaJia HTOrOBOM OLIEHKH 32 CEMeCTp
HtoroBas olieHKa mpeacTaBisieT co0oil cymmy OamioB, 3apabOTaHHBIX CTYJIEHTOM IpU
BBINIOJTHEHUM 33JaHUIl B PaMKaX TEKYLIEro M IMPOMEXYTOUYHOTO KOHTPOJS WM BBICTABISAETCSA B
cootBeTcTBUM C [lonoxeHneMm o KpeIuTHO-MOAYIbHOW CUCTEME B COOTBETCTBUU CO CIEAYIOIIEH
HIKAJIOM:

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

5 — OTIUYHON» 90-100 A

85-89 B

4 — «xOpoIIo» 75-84 C
70-74

D
3 — «yIOBJIETBOPUTEIIEHO 65-69

60-64 E

2 — KHEYJIOBIIETBOPUTEIHHOY Hrxe 60 F

PacmdpoBka ypoBHS 3HAHWH, COOTBETCTBYIOIIETO ITOJIYYCHHBIM OayiaM, IaeTcs B
Ta0nuIe YKa3aHHON HUXKE



CymmMma | Oruenka
oamnoB | ECTS

YpoBeHb MPUOOPETEHHBIX 3HAHUH MO AUCIUTLINHE

«OTINYHO» - TEOPETHUECKOE COJIEPKAHNE Kypca OCBOSHO MOTHOCTHIO,
0e3 po0eIoB, HEOOXOIUMBIE MPAKTUIECKHUE HABBIKH Pa0OTHI C

90-100 A OCBOCHHBIM MaTepHajaoM cOpMHUPOBAHBI, BCE MPETyCMOTPEHHBIE
porpamMmMoii 00ydeHus: yaeOHbIC 3a/1aHuUs BHITIOJTHECHBI, KAYECTBO UX
BBIITOJTHEHUS OI[CHEHO YMCIIOM 0aJlIOB, OJIM3KUM K MAaKCUMAIIbHOMY.

«O4YeHb XOPOIIIO» - TEOPETUYCCKOE COCPIKAHUE Kypca OCBOCHO
MOJIHOCTBIO, 0€3 MPoOeIoB, HEOOXOAMMBIE TPAKTHUECKHE HABBIKU
85-89 B pabOThI ¢ OCBOCHHBIM MaTEPUAIIOM B OCHOBHOM C(OPMHPOBAHBI, BCE
) MPEyCMOTPEHHBIE TPOTPaMMOil 00ydeHus yueOHbIE 3a1aHuUs
BBIITOJIHEHBI, KAUECTBO BEIIIOJIHEHHS OOJIBIIMHCTBA U3 HUX OLIEHEHO

YuCJI0OM 68J'IJ'IOB, OJIU3KUM K MaKCUMAJIbHOMY.

«XO0poIIoy - TEOPETHYECKOE COJIepIKaHNe Kypca OCBOSHO MOJTHOCTHIO,
0e3 po0eItoB, HEKOTOPBIC IPAKTHYECKUE HABBIKH PAOOTHI C
OCBOCHHBIM MaTepHaIoM C(OPMUPOBAHBI HEIOCTATOYHO, BCE

75-84 C MIPEYCMOTPEHHBIE TPOTPaAMMOl 00ydeHUs yueOHbIE 3a1aHuUs
BBIIIOJTHEHBI, KAUYECTBO BBIMOJHEHUS HU OJIHOTO U3 HUX HE OLICHCHO
MHUHHUMAJIbHBIM YHCIIOM 0aJUIOB, HEKOTOPBIC BUJIbI 33JJAHUI BBITIOJIHCHBI
C OIINOKaMH.

«Y IOBJIETBOPUTEIIBLHO» - TEOPETUYECKOE COJEPIKaHNE KypCa OCBOEHO
YaCTUYHO, HO ITPOOEIIbI HE HOCAT CYIIECTBEHHOI'O XapakTepa,
HE00XOAMMBIC IPAKTUIECKHE HABBIKU PaOOTHI C OCBOCHHBIM

65-74 D MaTepUaJoM B OCHOBHOM C(OPMUPOBAHBI, OOJIBIINHCTBO
MPEIYyCMOTPEHHBIX MPOTrpaMMoi 00y4eHHs yI4eOHbIX 3adaHuit
BBITIOJTHEHO, HEKOTOPbIE U3 BBHINOJIHEHHBIX 3a/1aHui, BO3MOXHO,
CoJIep>KaT OLITNOKH.

«ITocpencTBEHHO» - TEOPETUUECKOE COJAEPKAHUE Kypca OCBOCHO
YaCTUYHO, HEKOTOPbIE TPAKTUYECKHE HABBIKU PAOOTHI HE
c(OopMHPOBaHbI, MHOTHE MTPEYCMOTPEHHBIE TPOTpaMMOil 00ydeHus

60-64 E
y‘~I€6HI>Ie 3aaHus HE BBIITIOJIHCHBI, 00 Ka4yeCTBO BBIIOJIHCHHS
HCKOTOPLIX U3 HUX OLCHCHO YHUCIIOM 6aJ'IJ'IOB, OIU3KUM K
MHWHUMAJIbHOMY.
H «Hey'I[OBJ'IeTBopI/ITeJ'IBHO» - OUCHB Cl1a0bIe 3HaHUA, HCAOCTATOYHBIC IJIsA
g())Ke F IIOHUMAaHUs KypcCa, UMECTCA OOJIBIIIOE KOJIMYECTBO OCHOBHBIX OIIMOOK

1 HCAOYCTOB.

CTyneHT cuuTaeTcs aTTeCTOBaHHBIM IO pa3feny, IK3aMeHY, €Clid OH HaOpan He MeHee
60% oT MakcUMaJIbHOTO Oajuta, MPEAyCMOTPEHHOTO padoveil MporpaMMOi.

KoHTponbHBIE MeponpusiTHS, 3a KOTOpble CTyAeHT mnomyuun 0 OamioB (HesBKa B
YCTAHOBIICHHBIN CPOK), TIOJUIeXkAT 00s3aTenbHON mepecaade. Cpoku mepeciad KOHTPOIBHBIX
MEPOMNPUITHIA B TEUCHHUE CEMECTpa OTpeaenseT kadeapa.

Bonpocsl Kk 3k3ameny
2 cemecTp
1. DneMeHTHl KNHEMAaTUKU MaTepuaibHOU Touku. Tpaekropus. [lyTs u nepemenienue. CKOpocTh
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U YCKOPEHHE TOYKH KaK IPOU3BOJHBIE Palnyca-BEKTOPA 110 BPEMEHHU.

. Pannyc kpuBu3HbI TpaekTopuu. HopManbHOE 1 TAaHT€HIIMAIBHOE YCKOPEHHUS.
. 3aKOH MHEPLUHU U UHEPIUAIBHBIE CUCTEMBI OTCUETA. 3aKOHBI TUHAMUKHN MaTepUabHON

TOYKH. I/IMHy.]'IBC MaTepHaanoﬁ TOYKHU U €I'0 U3BMCHCHUC.

. BHelHne 1 BHyTpeHHHE CUIIbl. 3aKOH U3MEHEHUS UMITYJIbCA CUCTEMBI. 3aKOH COXPaHEHMUS

HUMITYJIbCA.

. LenTp mMacc (IeHTp MHEPLIMH ) MEXAHUYECKON CUCTEMBI U 3aKOH €0 JIBUXKEHUS.
. DneMeHnTapHas paboTa cuiibl. PaboTta cuiibl v ee BhIpakeHHe Yepe3 KpUBOJIHMHEHHBIN

HHTETpall. MOIIHOCTH

. Kunernueckas sHeprusi cuctemsl 1 €€ CBsI3b ¢ pab0TOI BHEIIHUX U BHYTPEHHUX CHUIL
. IloTeH1anbpHas SHEPrusl CUCTEMBI. 3aKOH COXPaHEHMSI MEXaHUUECKON SHEPIHUH.
. Kunemaruka BpamaTebHOTO IBUKEHUS TBEPIOTO Tela. YIIIOBas CKOPOCTh U YTII0BOE

YCKOpPEHUE, UX CBSA3b C JIMHEWHBIMU CKOPOCTSAMHU U YCKOPEHMSIMHM TOUEK BpalatoIIerocs Tenia.
MowmeHT cuiibl. MOMEHT UMITyJIbCa MaT€pUAIbHON TOYKH. Y PaBHEHUE MOMEHTOB.

3aKOH COXpaHEHHSI MOMEHTa UMITYJIbCA.

MoMeHT uMITyipca Tejla OTHOCUTEIBHO HEMOABHKHOM OCH BpalieHusl. MOMEHT HHEPLIMH
T€Ja OTHOCUTENIBHO OCHU. Y paBHEHUE AUHAMUKH BpPAIaTEeIbHOTO JIBUKEHUS TEJa.
MoMeHTBI HHEpLIUU TOHKOT'O CTEpXKHs, LUIUHApa, apa. Teopema Llltelinepa.
Kunernueckasi sHEprHs Bpalaronierocs TBepAoro Tena. PaboTa cuit, mpuUiIoKEeHHBIX K
BpaILAIOIEMYCsl TETLY.

[1nockoe aBmxeHue TBepaoro tena. Kunernueckas sHeprus Teja npy MI0CKOM JBH)KEHUU.
Heunepunanpnelie cuctemsl orcyera. CHIIbl HHEPLMH.

[Toctynatel ciennanbHON TeOpUU OTHOCUTEIbHOCTH. [IpeoOpa3oBanus Jlopenua.
OTHOCHUTENBHOCTD JUIMH U IPOMEKYTKOB BpeMeHU. COOCTBEHHAs JUIMHA U COOCTBEHHOE
BpeMsl.

PensaTuBUCTCKUI 3aKOH CIIOKEHUS CKOPOCTEM.

PenstuBuctckuit ummnynsc. OCHOBHON 3aKOH PEJIATUBUCTCKON TMHAMUKH.

PensTuBucTCKOE BBIPAYKEHUE Il KHHETUUECKOM 3Hepruu. [1osHas sHeprust U SHEprus MOKos.
CooTHo1IeHNS MEX 1y OJTHON SHEPTUEeN U UMITYJIbCOM YacCTULIBI.

BbiBOZ ypaBHEHHS MOJIEKYIISIPHO-KUHETUYECKON TEOPUH UJICANIBHBIX Fa30B JJIs 1aBJICHUS U
€ro cpaBHeHHUe ¢ ypaBHeHueM Kitanelipona - MeHeneesa.

MornexyasipHO-KMHETHUECKOE TOJIKOBaHUE a0COIIOTHOM TemnepaTypbl. Yncino creneHen
cBO0O/IbI MOJIEKYJIbI. 3aKOH PAaBHOMEPHOTO PaCIpEIeICHNs SHEPTUU 110 CTENEHSIM CBOOOIBI.
Pabora ra3a npu usmMeHeHuu ero oobema. BHyTpeHHss sHeprus. KonmuuecTBo TemIoThI.
Tennoemkocts. [lepBoe Hayao TEPMOINHAMHUKHY.

BHyTpeHHss sHEprus UAeaIbHOro ra3a. 3aBUCUMOCTb TEIJIOEMKOCTH MI€AIBHOIO ra3a OT
BUJa nporecca CBsA3b TEIUIOEMKOCTEH NMPU MOCTOSIHHOM JaBJIEHUU U TIOCTOSITHHOM O0BbEME.
Anunabaruyeckuii mponecc. YpaHenue [lyaccona.

Pacnipenenenne Makcgeia o CKOPOCTSM M SHEPTUSAM TEIJIOBOTO ABUKEHUS ISl MOJIEKYIT
UJEAIBHOTO ra3a. DKCIIEpUMEHTANIbHAS IPOBEPKA 3aKOHA PAaCIPEIEICHNs MOJIEKYJ 110
CKOPOCTSIM.

CpenHsisi CKOPOCTh TEIUIOBOTO JABM)KEHHS, HanboJiee BeposTHas! CKOPOCTh U
CpEIHEKBAApaTUYHAs CKOPOCTh MOJIEKYJIbl UI€aJIBbHOTO ra3a.

bapomerpuueckas ¢popmyna. 3akoH bonbiiMaHa s pacnpeieseHns YacTHI] BO BHEITHEM
MMOTEHIIUAJIBLHOM IIOJIE.

SIBneHus nepeHoca B TEpPMOIMHAMUYECKH HEPABHOBECHBIX cHCTEMax. OIBITHBIE 3aKOHBI
g ¢y3uu, TEMIONPOBOJHOCTH U BHYTPEHHETO TPEHUSI.

CpenHee 4HMCI0 CTOIKHOBEHUH U CPEIHSISL JUIMHA CBOOOIHOTO MpoOera MOJIEKYII.
MosnekynsipHO-KHHETHYECKasi TEOPHS SIBJICHUI MepeHoca B razax.

OO6patumele U HeoOpaTUMBIe Tipoliecchl. Bropoe Hauano TepmMoanHaMuKy ((HOpMyITUPOBKU
Knaysuyca u Tomcona).

CraTucT4ecKuil BEC U SHTPOINHUS TEPMOJUHAMUYECKOMN cucTeMbl. CTaTUCTHYECKOE



TOJIKOBAHUC BTOPOT'O Ha4Yajla TCPMOJAUHAMUKHU. 3HTpOHI/I$I naCaJIbHOI'O I'a3a.

35. Tennossie asuratenu. KI1JI remmoBoro asurarens. [ukn Kapro u ero KIT/.
36. Cuitbl MEXMOJIEKYJISIPHOTO B3aMMOICHCTBHS B ra3ax. YpaBHeHue Ban-nep-Baanbca.

KpI/ITI/I‘{eCKOC COCTOsHHC.

37. BHyTpeHHsIs SHEpTHsl peajbHOro rasa.
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3aKOH COXpaHEHMs IJIEKTPUUYECKOTO 3apsiia. 3akoH KyioHa. DiekTpudeckoe noie.
HanpsxeHHOCTE. Hanmpsixk€HHOCTH 1OJI TOYEYHOT O 3apsja. I IpuHnun cyneprno3unuu mnomiei.
[ToreHnman 3neKTpOCTaTHYECKOro NoJs. Pa3zHocTh noteHnnanos. [loTeHnnan nosis To4e4Horo
3apsga. CBsA3b HAIIPSHKEHHOCTH U NTOTEHLIMAA.

. IToTok BCKTOpa HANIPAKECHHOCTH SJICKTPOCTATUYCCKOI'O I10JIA. TeopeMa Faycca JJIA

AIIEKTPOCTATUYECKOTO TOJISI B BAKYyME M €€ IPUMEHEHUE K pacuéTy moJieii 0eCKOHSYHON
IJIOCKOCTH, IMJIMHIPA U 1Iapa.

. [onsipuzanust nuaniekTpukoB. CBA3aHHbIE 3apsiibl B 1UAIEKTpUKax. [loaspu3oBaHHOCTS.

I[I/IBJIGKTpI/IquKaH BOCIIPUUMYHNBOCTD.

. Onexrpuyeckoe cMmeieHue. Teopema ["aycca aiis 2J1€KTpOCTaTUYECKOTO TOJISL B TUAIJIEKTPUKE.
. [IpoBOIHUKH B AJIEKTpOCTaTUYECKOM MoJie. Pacnpenenenue 3apsaoB B npoBogHuke. [lone

BHYTPH IIPOBOJAHUKA U €r0 IIOBEPXHOCTH.

. QHGKTpOéMKOCTb yeI[I/IHéHHOl"O IIpOBOAHHKA. Bzaumnuas émMkocTh ABYX IIPOBOAHUKOB.

Konpaencaropsl.

. DHEprus 31eKTPOCTaTu4ecKoro noist. O0bEMHas IIOTHOCTh YHEPTUU.
. IIOCTOSTHHBIN 3JIEKTPUYECKHM TOK, €r0 XapaKTEPUCTUKH U YCIIOBHsI CyLIECTBOBaHUs. Pa3HOCTh

noreHuuanos, J/1C. 3akon OMa 111 0THOPOJIHOTO U HEOAHOPOJHOIO Y4acTKa LEMNH.

PaGora snexrpuueckoro Toka. 3akoH Jlxoynsa- Jlenna.

Pa3BerBiennsble anexTpuyeckue nenu. [Ipasuna Kupxroda.

MaruutHoe nosie B Bakyyme. MaruutHast unaykius. 3akod buo-Casapa-Jlannaca. MarautHoe
110JI€ IIPSIMOT0 IPOBOJIHUKA ¢ TOKOM. MarHuTHas MHAYKLIUS HA OCU KPYrOBOI'O TOKa.
BuxpeBoii xapakTep MarHUTHOro noss. Teopema o IUPKYISIUMU BEKTOPAa MarHUTHOU
MHAYKIMH (3aKOH ITOJIHOI'O TOKA) U €€ MPUMEHEHHUE K pacuéTy MarHUTHOTO 10JI1 TOPOUAa U
JUIMHHOTO COJIEHOM/A.

JleiicTBrE MarHUTHOTO MOJISL HA IPOBOJIHUKH C TOKOM. 3aKOH Amnepa. JlelicTBue MarHUTHOTO
1oJisl Ha JBMKyIuecs 3apsabl. Cuna Jlopenna. JIBmkeHne 3apsKeHHbIX YaCTHUIl B MarHUTHOM
oJIe.

Maruutsslii notok. Teopema ['aycca /uist BekTopa MarHuTHOM nHAyKIMK. Pabora
NepEMELIEHNS IPOBOIHUKA C TOKOM M KOHTYpPa ¢ TOKOM B MarHUTHOM IIOJIE.

KoHTYp ¢ TOKOM B MarHuTHOM 1oJjie. MarHUTHBIM MOMEHT. MOMEHT CHJI, JENCTBYIOIMX Ha
KOHTYp C TOKOM B MArHUTHOM II0JIE.

MarnutHoe nosje B BeuiecTBe. HamaranueHHOCTh. CBSI3b HAMarHUUEHHOCTH C
MOJIEKYJISIPHBIMHA TOKaMHU.

3aKOH IMOJIHOTO TOKA JUIsi MAarHUTHOT'O T0JIs B BemlecTBe. Hanpssk€HHOCTh MarHUTHOTO TOJIS.
MaruuTtHas BOCIpUMMYHMBOCTD BenlecTBa. MaruuTHas IpOHULIAEMOCTh cpebl. ua-, napa- u
(beppoMarHeTuKy.

SIBieHME PNEKTPOMArHUTHOM MHAYKIMH. 3aKOH 3JIEKTPOMarHuTHOM HHAYKIMK. [IpaBuio
Jlenna. BuxpeBoe 35ekTpuyeckoe noie.

SBnenne caMoOMHAYKIMHU. THIyKTUBHOCTh. IHAYKTUBHOCTD JUIMHHOTO COJICHOUAA.

OHeprus MarHUTHOTo NoJs. O0BEMHAS MIIOTHOCTh SHEPTUU.

BuxpeBoe anextpuyeckoe nosie. Y paBHeHuss MakcBemia A1 2JIEKTPOMAarHUTHOTO 110JIS B
WHTErpaibHON (hopme.

SIBneHue B3aMMHOM MHAYKIMHU. B3anMHas HHIYKTUBHOCTb. ['apMOHMUYECKE KoeOaHuUs.
HMuddepennnanbHoe ypaBHEHHE TapMOHUUYECKUX Kojiebanuil. CrokeHne rapMOHUYECKUX
KoJIeOAHUH OJTHOTO HAINIPABICHUS U OJUHAKOBOM yacToThl. BekropHas nuarpamma. buenusi.
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Mexanuueckue rapMoHuUYecke konebanus. [IpyXKMHHbIH, MaTeMaTHUeCKUi 1 pU3HIECKHit
MasTHUKHU. DJIEKTPUUECKUN KOJIeOaTEIbHBIM KOHTYP. DHEPTUs TapMOHUYECKUX KOJIeOaHUH.
JuddepennnanbHoe ypaBHEHHE 3aTyXaOMUX KoleOaHui (MEXaHUYECKHX U
3JIEKTPOMArHUTHBIX ) U €ro pelleHue. Anepuoaudeckuii npouecc. Jlorapubmuyeckuit
JEKPEMEHT 3aTyXaHHsI U JOOPOTHOCTb.

HuddepennmaibHoe ypaBHEHUE BEIHYKICHHBIX KOJIeOaHUH (MEXaHUYECKUX H
AIIEKTPOMArHUTHBIX) U €0 pelieHue. AMIUIUTYAa U (a3za BBIHYKACHHBIX KOJIeOaHMA.
Pe3onanc.

BoxnoBbie mporiecchl. [Ipo1obHbIE U TONIEpEeYHbIC BOJIHBIL. Y paBHEHHE OCTyIIel BOJIHEIL.
JlnvHa BOJIHBI M BOJIHOBOE 4KCIO. BosiHOBOE ypaBHEHHME.

YpaBHeHnuss MakcBenia JUIst 3JIeKTPOMAarHUTHOTO TIOJISl B UHTETPaIbHON U AuddepeHnnanbHoMl
dopmax. BuxpeBoe anekrpudeckoe nose. Tok cMemeHus.

JuddepennnanbHoe ypaBHEHHE IEKTPOMArHUTHON BOJTHBI. OCHOBHBIE CBOWMCTBA
3JIEKTPOMAarHUTHBIX BOJIH. DHEPIrUsl AJIEKTPOMATHUTHBIX BOJH. BekTop YMmoBa — [loliHTHHTra.

cemMecTp

. Iutepdepenuyst BoaH. YCIIOBUS MAaKCUMYMOB WU MUHMMYMOB. OnTuueckas JJIMHA IyTH U

Pa3sHOCTb XOoAa. Pacuer HHTepCI)epCHHHOHHOﬁ KapTUHBI OT ABYX KOI'CPCHTHBIX UCTOYHUKOB.

. MOHOXPOMAaTHYHOCTh U BPEMEHHAsi KOT€PEHTHOCTh. BpeMs 1 JuiHa KOTr€peHTHOCTH.
. MuTepdepennus B TOHKUX IuieHKax. [1omockl paBHOM TOMIIMHBEI M paBHOrO HakioHa. Kosnbia

Hrrotona.

. JIndpaknus ceera. [Ipunnun I'tolirenca-dpenens. Merona 3o Openens.
. Andpakuus @penens Ha KpyriaoMm oTBepcTuu U aucke. Judpakmus @paynrodepa Ha mienu.
. Audpakunonnas pemierka. Jlucrnepcus 1 pazpeliaronas cuia.

Pazpemaroniast cnocoOHOCTh ONTUYECKUX TPUOOPOB.

. Audpakuus na npocrpancteHHoi pemetke. Dopmyna Bynsda-bparra.
. ducnepcus cera. O01acTy HOPMAJIBLHON U AaHOMAJIbHOW JUCIIEPCUU.
. [Honsipuzanus ceera. CteneHp noJsipuzauuy. ECTECTBEHHBIN U NMOJISIPU30BAaHHBIN CBET. 3aKOH

Manroca.

[Tonsspu3anus cBeTa pyu OTpakeHUU. 3akoH bprocrepa.

PaBHOBecHOe TemioBoE M3nyueHue. AGCoMOTHO YepHoe Teso. 3akoH Kupxroda.

3akoH Credana-bonbumMana. Pacripenenenue sHepruu B criekTpe aOCOIIOTHO YEpHOTO TeJa.
3akoH cMenleHus Buna.

Bremnuit goroap ekt u ero 3akoHsl. TOpMO3HOE PEHTIEHOBCKOE U3IyUYEHHUE.

®oronsl. Umnynsc gorona. dpdext KomnroHa.

KopnyckynsapHo-BoaHOBOM Jyanu3M cBoMcTB BemiectBa. ®opmyna ne bpoinda. OmnbiTHOe
000CHOBaHUE TUIIOTE3bI J1e bpois.

CoiictBa BoiH A€ bpoitnsa. BepostHocTHBIN cMbIch BoH Ae bpoitnsa. BonHoBas GpyHkius u ee
CTaTUCTUYECKUN CMBICII.

CootHouieHne HeompeneneHHocTell ['eii3eHOepra Kkak NpPOSIBIEHHE KOPIYCKYJSIPHO-
BOJIHOBOTO JyaJIn3Ma.

Oobmee ypaBHenue Illpenunrepa. CraTucTHyeckas HMHTEpPIpETAlMsl BOJIHOBOW (DYyHKIIMH.
CranuonapHsie coctosiHus. YpaBHenue llpenunrepa s cTallioOHapHBIX COCTOSTHUM.
IIpumenenue ypaBHeHus lllpeauHrepa kK ONUCAaHUIO JBUYKEHUS YacCTHUIBI B IPSIMOYTOJIBHON
MOTEHIIUAJIBHOU siMe ¢ 0ECKOHEYHO BBICOKHMHU CTEHKAMHU.

Bonopononono6nas cuctema B KBaHTOBOM MexaHuke. ['laBHOe, opOMTaNbHOE M MarHUTHOE
KBaHTOBBIE UMCJIa. JHEPTETUUECKUE YPOBHU aToMa Boopoa. CreKTpsl

CBobopHas yacTua U ee BoHOBas GyHKuMs. TyHHenbHBIN 3¢ deKT.

Omneit HlTepna u 'epiaxa. CrinH anexkTpoHa. CHIMHOBOE KBAHTOBOE YHCIIO.

ATOM B MarHuTHOM 1oJie. DPpdext 3eemana.

[Ipunnnn [Taymu. Pacnipenenenue 31eKTpOHOB B aTOME IO COCTOSIHUIO.

PentreHoBckue cieKTpel. TOPMO3HOE U XapaKTEPUCTUUECKOE PEHTICHOBCKOE U3IIyUEHUE.
TennoemkocTth kpuctamios. Teopust Diinireiina. Teopust [lebasi. DOHOHBI.
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KBanroBas cratucrtuka @epmu-/lupaka. Oynknus pacnpenenenus Pepmu-/lupaxa. DHeprus
depMmu.

KBaHTOBass Teopusi JIEKTPOHOB IPOBOJUMOCTH B MeTaiuie. PacrpeneneHue 31€KTPOHOB
MPOBOAMMOCTH TIpU aOCOJIOTHOM HYyJE TeMIleparypbl. BrusHue TtemmepaTrypbl Ha
pacnpe/esieHne 3JIEKTPOHOB.

CaepxrnpoBoauMocTb. CBOMCTBA CBEPXIIPOBOASIIETO COCTOSHHUS.

OHepreTudecKkue 30Hbl B KprucTaiax. Pacnpenenenue 371€KTpOHOB 110 S3HEPTE€TUYECKUM 30HAM.
Meraibl, AM3IEKTPUKH, TOTYIPOBOJIHHUKU.

[TonynpoBonHuku. CoOCTBEHHass M NpPUMECHas IPOBOAMMOCTb  IOJYIPOBOJIHUKOB.
DJIEKTPOHHO-ABIPOYHBIN MEPEXO/I.

Cocras siapa. Jledpext maccel. DHeprusi CBsI3U. SIIepHbIE CHIIBI.

3aKOH pPaIMOAKTUBHOIO pacnajga. AKTUBHOCTb.

3aKOHOMEPHOCTH -, [3-, Y-H3JIy4eHU aTOMHBIX siiep. [Ipupona a- u B-pacmanos.

SAnepHble peakuuy. DHEPrUusl U NOPOT PEAKIIMH.

OneMeHTapHble yacTHIbl. VX kimaccudukanus 1 B3auMHasi IPeBPaIiaeMocThb
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8. YVUEBHO-METOJIWYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE
YYEBHOM JUCHMUILINHBI

OcHoBHasi JInTeparypa
. UponoB N.E. Mexanuka. OcHoBHble 3akoHbl / W.E. Upomos. — 3-¢ u3m., ucop. — M. :
JlabopaTtopust bazosbix 3nannii, 2001. — 251 c.
. Uponos N.E. ®usuka makpocucreM. OcHoBHbIe 3akoHbI / U.E. Uponos. — 3-e 3., ucnp. — M.
: JJaboparopus bazossix 3nanuii, 2001. — 208 c.
. Uponos U.E. Dnexkrpomarnerusm. OcHoBHbIe 3akoHbl / 1.E. Uponos. — 3-e uzn., ucnp. — M. :
Jlaboparopus bazoseix 3nanwuii, 2001. — 352 c.
. Uponos U.E. BonHosie nporneccel. OcHoBHBIC 3aK0HBI / W.E. Upoaos. — 3-e u3a., ucnp. — M.
: JJaboparopus bazossix 3nanuii, 2001. — 256 c.
. Uponos, N.E. KBanToBas ¢uszuka. OcHoBHble 3aKk0oHbI / MI.E. Upomos. — 3-e uzn., ucnp. — M. :
Jlaboparopus bazoseix 3nanwuii, 2001. — 272 c.
. Uponos N.E. 3amaun no o6mieit pusuke / U.E. Uponos. — 11-e uzx., crep. — C-1106. : Jlans,
2006. — 416 c.
. CaenweB U.B. Kypc dusuku: yue6. nocobue: B 3 T. T.1 Mexanuka. MonekynsipHas ¢pusuka.
2-e u3n., crep. —CII6. : U3natensctBo "Jlanp", 2006. — 352 c. : uin. — (YueOHUKH 11 BY30B.
CrneunanbHas TUTEpaTypa).
CagenbeB U.B. Kypce pusuku: yue6. mocodue: B 3 1. T.2 DnexrpuuectBo Konebanus u BOITHBI
BonnoBas ontuka. 2-¢ usn., crep. —CII06. : U3narensctBo "Jlans", 2006. — 480 c. : wi. —
(Yuebnuku nis By3oB. CriennanpHas JIMTEpATypa).
CagenneB 1.B. Kypc ¢usuku: yued. mocodue: B 3 1. T 3 KBanToBas ontruka. AToMHas pu3MKa.
®usnka TBepaoro Tena. Gusruka aTOMHOTO si/ipa U AJIEMEHTAPHBIX YacTHIl. 2-€ U3J., CTep. —
CIIG. : UznatenscrBo "Jlanp"", 2006. — 320 c. : ui. — (YuebHuku 11 By30B. CrienuanbHas
JTUTEPATYpA).
JlonoJIHUTe/ILHASA JIUTEpaTypa

. benmukoB b.C. Pemenne 3anau no ¢pusuke. O6mme metoasl / b.C.benukos — M. : Beicias
mkona, 1986. — 208 c.

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

CagenbeB - 6-¢ uzn., crep. — C-110. : Jlanp, 2013. — 288 c. : un. — (YueOHUKH Ui BY30B.
CrernuanbHas IUTEpaTypa).

IIporpammHoe obecnieyenue:
CrenmanbHOe porpaMMHoe o0ecriedeHre He TpeOyeTcs.

LMS u UnTepHer-pecypcebl:

1. O6pazosarensusbiii nopran HUAY MU®OU . URL: https://online.mephi.ru/

2. llentp uHpOPMAIIMOHHO-OMOINOTEUHOTO OOecTeueHus: y4eOHO-HAyYHOU JesTeIbHOCTH
HUAY MU®U URL: http://library.mephi.ru/.

3. DnekTpoHHas uWHOpMaLMOHHO-OOpa3oBarenbHas cpexa T HUAY MUOU URL:

http://stud.mephi3.ru/.

DnexkTponHo-0nOaMoTeuHas cuctema URL: IPRbooks https://www.iprbookshop.ru/.

5. Kypcsl Beaymux By30B Poccun mnardopmsr OTkpeiToe oOpazoBanue https://openedu.ru//

&



http://library.mephi.ru/
http://stud.mephi3.ru/
https://www.iprbookshop.ru/
https://vk.com/away.php?to=https%3A%2F%2Fopenedu.ru%2F%2F&cc_key=

9. MATEPHUAJIbHO-TEXHUYECKOE OBECIHEYEHUE YUYEBHOI
JUCHUIINHBI

Aynutopus JUisl IPOBEACHUS 3aHATUN JIEKIIMOHHOTO THUIIA, 3aHATUHA CEMUHAPCKOIo THUIIA,
TPYNNOBBIX W WHIMBUAYAIBHBIX KOHCYJIbTAllMM, TEKYIIETO KOHTPOJS M IMPOMEKYTOUHOU
aTTECTaIlUH, JJI1 CAMOCTOSTEIIbHOU paOOTHI:
npoekTop Nec + dKpaH (HACTEHHBIN), KOMIBIOTep: mporeccop IntelPentium 4; omepaTtnBHAs MaMAThH
4GBDDR3; monuTop KK Benq 19,5, knmaBuarypa, meiis, Adobe Reader

Kaxnpiii CTYJEHT HMMEET CBOM JIOTHH M Tapoyib JUIsi BXOJla B OJEKTPOHHYIO
uHpopMannoHHO-00pa3oBarenbhyio cpeny TH HUAY MU®U (http://stud.mephi3.ru/)

Kaxplil CTyIEHT UMEET I0CTYII K 3IeKTPOHHO-0nbmoTeuHoit cucreme IPRbooks.

[Tporpamma coctaBieHa B cooTBeTcTBUU ¢ TpeboBanmsimu OC BO HUAY MUDU mno
HampaBiaeHuto nmoAroroBku  15.03.05 «KOHCTPYKTOPCKO-TEXHOJOTHYECKOE 00OECIeueHHe
MalIUHOCTPOUTEIbHBIX TPOU3BOICTBY.

ABTOp: o1IeHT Kadeapel oOmen pusznku C.A.Pomammna.



