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AHHOTAIUA

HucuummuHa «®Pu3uka» JaeT TPEICTaBICHHE O COBPEMEHHOW (U3MYECKOW KapTHHE
MHUpa, 3aKJIaJbIBAET OCHOBBI €CTECTBEHHOHAYYHOTO MHPOBO33PEHHS, CIY>KUT (PYHIAMEHTOM
OOIIETEXHUYECKOW d3pyIuiuu, (HOPMHPYET HABBIKH JKCIEPUMEHTATBHOTO HCCIICIOBAHUS
buznyecKuX SBJICHUHN U NMPOLIECCOB.

1. IEJb OCBOEHUS YUYEBHOM JUCIUILINHBI

Heabro y4eOHOW gucuuIUMHB «DPU3UKa» SBISETCS (OPMHPOBAHUE Y CTYJICHTOB
ONOPHBIX 3HAHWM, IMO3BOJISIIOLIMX BBIJEIUTH OCHOBOIIOJIATAIOUIME ONBITHBIC 3aKOHBI M Ha HX
OCHOBE IIOCTPOUTH METOJI ITIO3HAHUSI IPUPOJHBIX SIBICHUH.

I'naBHoO#l 3agayeil JUCHMIUIMHBI SIBJISETCS O3HAKOMJIEHHWE CTYIEHTOB C OCHOBHBIMH
byHIaMEHTAIBHBIMH TOHATHUSAMHM W 3aKOHAMH COBPEMEHHON (U3HMKH, C DKCIIEPUMEHTAIbHBIMU
(akTamu, OJIO0KEHHBIMU B OCHOBY (DH3UKH.

YueOHbIe 3aJaYi JUCHUIIJIMHBI:

B npouecce n3ydeHuns JUCUUILIUHBI CTYI€HTHI JOKHBI OBJIAJETh 3HAHUSMU:

- OCHOBHBIX ()yHJJaMEHTAJIbHBIX 3aKOHOB KJIACCUYECKOM U COBPEMEHHON (DU3UKHU;

- 0 pa3nMuHBIX (U3NYECKUX MOJENAX OKPYKAIOIMIEr0 MHpa M TPaHMIAX NPUMEHUMOCTH
(bu3nUecKux TeopHii;

- paloThl C HAYYHON U HAYYHO-METOANYECKOM JINTEpaTypo;

- npoBeneHUs (PU3NYECKOro SKCIEpUMEHTa M 0OpabOTKMU pe3ysibTaTOB M3MEPEHMH, aHanu3a
MIOJIyYE€HHBIX PE3YyJIbTaTOB;

- HCIIOJIb30BAaHUS MaTEMAaTUYECKOIo anmapara (pU3uKy;

- pelleHuss NPAaKTUYECKMX 3a]ad, BO3HUKAIOIIMX B IOCIEAYIOLEH NpodecCHoHaIbHON
JESATEIIBHOCTH.

2. MECTO YYEBHOM JUCIIATLJIMHBLI B CTPYKTYPE OOII BO

JucuummmHa «®Pu3nka» U3ydaercsi CTyJIEeHTaMH IEPBOrO M BTOPOTO Kypca, BXOIWUT B
TEOPETUYECKHI OJIOK eCTeCTBEHHO-Hay4HOro Mojayis pasznena b.1, oOs3arenpHoil wacTu
yu4eOHOro IulaHa IO HAampaBJICHMIO TMOATOTOBKU  «KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE
o0ecrieueHre MAaIIMHOCTPOUTENbHBIX MNPOU3BOACTBY Mpoduias mnoarotoBku «KommberorepHoe
IIPOEKTUPOBAHMUE U TEXHOJIOTHS TPOU3BOJICTBA U3JEIINN».

JlucuuninHa OCHOBBIBAE€TCA HA 3HAHUSAX U YMEHUSX, CPOPMHUPOBAHHBIX Y 00y4YalOIIUXCsl B
pe3yJIbTaTe OCBOEHUS IIKOIbHBIX KypcoB «Pu3nka» u «MaTemaTuka.

BxonHOM KOHTPOJIb 3HAHHUI HE TPEAYCMATPUBAETCSL.

JlanHas paucuumuiMHa sBnseTcd (yHIAMEHTalNbHOM M TpedyeT JUIsl CBOEro0 H3Yy4eHUs
ONpEENIEHHOT0 YpPOBHS MaTeMaTU4yecKoll KyibTyphl. llpenonaBanue ¢U3MKM € TEPBOrO
ceMecTpa IpEAINoNaraéT IpPOBOAUTh MAaTEMaTHMYECKUE OTCTYIUIEHMS II0 XOAYy W3y4YeHus
npenMera. Bmecte ¢ TeM akieHT Jenaercs Ha MOHUMaHHe (U3MYECKUX SBICHUH, HX
B3aUMOCBSI3M, (OPMHUPOBAHHE HAYYHOTO MHMPOBO33PEHHSI M COBPEMEHHOIO (hPU3UYECKOTO
MBILUIEHUS, TPUOOPETEHUH HABBIKOB (PU3UYECKOr0 MOJCIUPOBAHMS MPHUKIAIHBIX 3adad
OyayI1ero HampaBJIeHUs TOATOTOBKH.

W3ydyeHne TUCHUIUIMHBI HEOOXOAMMO JUIsl JajdbHEHIIero U3yyeHusl TaKuX AUCLUUIUIMH, KaK
"Teopernueckass mexanuka", "OcHOBBI TemiomaccooOMeHa", "ConpoTuBieHre MaTepHaioB",
"I'mapasnuka, u op.

YKazaHHBIE CBSI3U U COAEP)KaHUE TUCHUILTMHBI «PU3nKa» al0T 00ydaromeMycsi CHCTEMHOE
MPEJCTABICHUE O KOMIUIEKCE M3ydaeMbIX TUCHUIUIMH B coorBeTcTBHM OC BO HUAY MUDU,
4To  Oo0ecrneyuBaeT  COOTBETCTBEHHBI  TEOPETHUYECKUH  YpPOBEHb U IPAKTUYECKYIO
HaIpaBJIEHHOCTh B CUCTEME OOYUCHHS OyayIIel NesTeTbHOCTH OaKanaBpa.



3. ®OPMUPYEMBIE KOMIIETEHIIUU U IIJIAHUPYEMBIE PE3YJIbTATBI
OBYYEHUA

[Tpouiecc m3ydeHus auCHUIUMHBI «DU3WKay HampaBieH Ha (OPMHUPOBAHUE CIEIYIOIINX
kommerenmmii: YK-1, YKE-1.

Kon

KOMIeTeHINH KoMmnereHnunus
VK-1 Crniocoben OCYIIECTBIIAT IOUCK, KPUTUYECKHUI aHAIN3 M CUHTE3 WH(pOpMaLnH,
MIPUMEHSATh CUCTEMHBIN TTOAXO/ JIJIsl PEIICHHsI IIOCTABJICHHBIX 3a/1a4
CnocobeH  HCHONB30BaTh  3HAHUA  €CTECTBEHHOHAYYHBIX  JAUCIUIUIMH,
VKE-1 MPUMEHATh  METOJBl MAaTeMAaTHYEeCKOTO aHajlu3a W MOJCIMPOBAHMS,

TCOPCTUUCCKOTO H OBKCIHCPUMCHTAJIBHOIO MCCICAOBAHUSA B IIOCTABJICHHBIX
3ajJadax

HHI{I/IK&TOpaMI/I JOCTHIXXCHUA KOMHCTGHHI/Iﬁ SABJIAIOTCA:

Kon Koz HNunukarop
KOMIIETEHIIMN | HWHAWKATOpa
VK-1 3HaTh: METONWKH cOopa W 00paboTKM WHQOpPMAINU; aKTyallbHBIC
3-YK-1 poccuiickne u 3apyOexHble HCTOYHUKH wuH(popMamuu B chepe
npodecCHOHANBHON AEATENFHOCTH; METOJ CHCTEMHOTO aHAIIN3a
YMeTh: TNpUMEHSATh METOIUKM TIOHMCKa, cbopa u  00paboTku
V-VK-1 nH(MOPMAIINU; OCYIIECTBIATh KPUTHUECKWW aHalW3 W CHHTE3
nHGOpPMALIMH, TOTYYEHHON U3 Pa3HbIX MICTOUHHKOB
Bnagers: merogamm moucka, coopa U 00pabOTKH, KPUTHYECKOTO
B-YK-1 aHaIM3a W CHHTe3a WHPOPMAINH, METOJAUKONH CHCTEMHOTO TOJXO0/a
JUISL pelIeHysI HOCTABJICHHBIX 331a4
3HaTb: OCHOBHBLIC 3aKOHBI €CTCCTBECHHOHAYUYHBIX NUCHUIIIIMH, MECTO/bI
YKE-1 3-YKE-1 MaTeMaTHYECKOTO aHAM3a W MOJIEIUPOBAHUS, TEOPETHYECKOTO H

OKCIICPUMCHTAJIbHOI'O UCCJICJOBAHU A

YMETh: HCIOJB30BATh MATEMATHUYCCKUEC MCTOAblI B TCXHUYCCKUX
MPUITOKCHUAX, paCCYNUTBIBATE OCHOBHBIC YW CJIOBBIC XaPAKTCPHUCTHUKHU
CJ'Iy‘-IaI\/’IHBIX BCJIMYUH, pPCIIaTb OCHOBHBIC 3ala4du MaTeMaTHYEeCKOI
CTATUCTUKH; PCHIATh TUIIOBBIC PACUCTHBIC 3aJd9r

V-YKE-1

BIIJIETh: METOJaMH MaTeMaTHYECKOr0 aHajlu3a U MOJEIHPOBAHHUS;
METOJIaMU peIllIeHUs 3aJad aHajlu3a M pacdyera XapaKTepUCTHUK
B-YKE-1 ¢u3nueckux  CUCTEM, OCHOBHBIMH  IpHeMamMu  o0paloTku
9KCHEPUMEHTAIBHBIX JTaHHBIX, METOJAaMH PabOThl C NPUKIATHBIMH
MIPOrPaMMHBIMH POAYKTAMHU

4. BOCIIUTATEJIbHAS PABOTA

Kon | HampaBnenue/unienu Co3naHue ycioBHid, Hcnonb3oBaHue BOCIUTATENBLHOTO
o0ecreynBarOIUX: MOTEHIIMaNa YIeOHBIX JUCIUTUIINH
B16 | [Ipodeccuonanproe | dopmupoBanue KynbTypsl | Vcronp30BaHHEe  BOCIHTATEIHLHOTO
U TPyZAOBOE HCCIIEI0BATENbCKON 1 MOoTeHIMasna JUCUUTIIINH
BOCIUTAHHE MHXEHEPHOU o01IenpopecCUOHANBHOTO  MOIYJIS
JESTENIbHOCTH s (GOPMUPOBAHUS  HABBIKOB
BJIA/ICHUS IBPUCTUYECKUMHU

MeToJaMH TIOMCKa U  BBIOOpA
TEXHUYECKUX PEIIECHUN B YCIIOBUAX
HEONPEIEIEHHOCTH yepes
crenuagbHble 3aaHusl (METOAMKHU
TPU3, mopdonornueckuil aHaiums,




Kon | Hampasnenue/uenu Coznanue ycnoBui, Hcnons3oBaHue BOCIIUTATEILHOTO
o0ecneynBaroIuX: NOTEHIMAaJIa y4eOHbIX AUCLHUIUINH

MO3IOBOM IITYPM U JIp.), KYJIbTYpPBI

UH)XeHepa-pa3paboTyrka yepes

OpraHU3alMI0 IPOCKTHOM, B TOM
YlCcI€ CaMOCTOSTEIbHOM PabOTHI
o0ydJaromuxcs ¢ HCHOJIb30BaHUEM
IIPOrPaMMHBIX IIAKETOB

OpraHI/ISaHI/IH HHTCPAKTUBHBIX MepoanHTHﬁ U pcaln3anusa CHeuuaIu3upOBaAHHBIX

3aﬂaHHﬁ C BOCIIMTATCJIIBHBIM M COLTMAJIbHBIM aKIICHTOM:

5.

BBIOOP CITIOCOOOB M METOJIOB peIIeHHs (PU3UIECKUX 3a7a9 (CaMOCTOsITeIbHAs paboTa);
BBITIOJTHEHUE W 3alluTa JabOpaTOpHBIX padOT HAa TEMBI, CBSI3aHHBIC C JICKIIMOHHBIM
MaTepHaJIoM JAUCIHUILUINHEI (JJabopaTopHas pabora).

[TepeunciieHHbIE MEPONIPUATHS HAITPABJICHBI HA:

dbopMUpOBaHNE HABBIKOB PEIICHUS Pa3INUHbIX (PU3MUECKUX 3a7ad,

dbopMUpOBaHHUE y CTYISHTOB TPYJIOBOW MOTHBAIMM W AKTUBHOH NpPO(heCCHOHATHHOU
MO3UIUH, TUYHOTO TPYA0II00US;

pa3BUTHE  TBOPYCCKUX yMEHHA W  HABBIKOB, (OPMHUPOBAHHE  TBOPYECKOTO
npo(hecCHOHANbHO-OPUEHTUPOBAHHOTO  MBIIUICHUS, HEOOXOAMMOIO JJisi  pPEeUICHHS
HECTAHAAPTHBIX 3a]a4.

CTPYKTYPA U COJAEPKAHUE YUYEGHOM JUCIATLIAHBI

OO61as TpyA0eMKOCTh IUCHHUIUIMHBI COCTaBisAeT 15 3aueTHbix eaunuil, 540 yacos.

Ne | HammeHoBaHme pa3ziena yueOHOM Buns yueOHOM O0s13ar. Artrecta | Makcu
1/ JUCHUITIIINHBI JACATCIIbHOCTH, BKJIIFOYas TeKyH.II/Iﬁ s MaJIbHBbI
n CaMOCTOSITENbHY IO KOHTPOJIb pasnmena | i Gamn
paboTy CTy/IEHTOB H ycneBaemoctH | (¢popma, 3a
= TPYAOEMKOCTh B (¢popma, Hedenst) | pasmen
2 aK.gacax Heoejis)
é o)
o L =
= % = g; EE
R
S1EF g% 28
=5 |8 S =
1 kypc, 1 cemectp
1 | Paznen 1. Mexanuka JIP1-1
JIP2-2
1-8 |16 |16 | 12 | 55 JIP3-5 KI1-8 35
BJ31-7
T1-8
2 | Pasnen 2. MonekynsapHas JIP4-10
(cratuctuueckas) puzukau | 9-12 | 8 | 8 4 25 | BJ32-11 |KM2-12 25
TepMOJANMHAMUKA T2-12
Wtoro B TeueHnn cemectpa 24 | 24 | 16 | 80 60
DK3aMeH 40




HUTOI'O 3a 1-i cemecTp 100
1 xypc, 2 cemecTp
3 | Pazgen 3. DaexTpuuecTBO JIP1-6
16 |12 12| 4 | 35 bA31-5 | KU1-7 25
T1-6
4 | Pa3zpnen 4. Margetusm JIP2-7
70| 8 | 8 | 8 |30 | M8 Ixao| 25
b132-9
T2-10
5 | Pa3snen 5. Mexanuueckue u TIP4-12
3JEKTPOMAarHUTHbHIC 11-12| 4 | 4 4 15 Kn3-12| 10
bJ133-11
KoJIeOaHHS U BOJTHBI
HToro B TeueHnun cemectpa 24 | 24 | 16 | 80 60
OKk3aMeH 40
HUTOTI'O 3a 2-ii cemecTp 100
2 Kypc, 3 cemecTp
6 | Pa3nen 6. BonHoBas ontuka JIP1-4
16 | 8 | 8 4 | 25 BJI31-5 KI1-6 10
7 | Pazmen 7. KBanToBas ¢usnka JIP2-7
7-10 | 6 | 6 4 | 20 ba32-9 |KM2-10| 25
T1-10
8 | Pazgen 8. DneMeHTHI JIP3-14
KBaHTOBOM CTaTUCTUKU U JIP4-16
(U3KUKHN TBEPAOIO Tena. 11-16/ 101 10} 8 | 35 b/133-15 Kps-16)\ - 25
SAnepHas pusnka T2-16
HToro B TeueHNM ceMecTpa 24 | 24 | 16 | 80 60
OKk3aMeH 40
HUTOI'O 3a 3-ii cemecTp 100

HAMMEHOBAHME TEM U COAEPXKAHUE JEKIIMOHHBIX 3AHATUM

Pazoen 1. Mexanuxa

Ilpeomem ¢husuxu. Metoapl (U3NYECKOTO HCCIEAOBAHMS: OIBIT, THUIOTE3a, HKCIEPHUMEHT,
teopus. Ponb pu3MKK B pa3BUTUM TEXHUKU M BIUSHUE TEXHUKU Ha pa3BuTHe (u3uku. CBs3b
¢u3uku ¢ npyrumu Haykamu. uddepenunpoBanue BEKTOPOB.

Tema 1.1 KunemaTunka mMaTepuanbHON TOYKH.
IIpencraBnenuss 0 CBOMCTBax IPOCTPAHCTBA UM BPEMEHHM, JIEXKAIIME B OCHOBE KIIACCUYECKOU
(HBIOTOHOBCKOM) MEXaHHKHU. DJIEMEHTbl KHHEMAaTHKH MaTepUalbHONM TOYKU. 3aKOH JBUIKECHUS
MaTepuaibHOW TOUKH. CKOpOCTh M YCKOPEHHE TOYKHM KakK IPOU3BOJHBIE Paguyca-BEKTOpa IO
BpeMeHH. HopManpHOE W TaHTeHIHMAIBHOE YCKOpeHUs. Paauyc KpUBH3HBI TpPAaEKTOPHH.
ITocTynarenbHOE ABUKEHUE TBEPAOTO TEIA.

Tema 1.2 JlnHaMuvecKkre MPUHITAITEI MEXaHUKH.
[TonsiTHE COCTOAHMS B KJIACCHUECKON MEXAHMKE. 3aKOH MHEPLHUU U HMHEPLHUAIBHBIE CHCTEMBI
oTcyeTa. 3aKOHbI JMHAMUKHN MAaTePHAJIbHOM TOUYKH M CUCTEMbl MaTEPUATIBbHBIX TOUYEK. Y paBHEHUS



nerkenus. Ilpupona cun. Cwiibl ynpyrocTw M CHibl TPEHMs. 3aKOH BCEMHUPHOIO TATOTEHUS.
BHemHne v BHyTpEeHHUE CHIIbl. 3aKOH COXPAHEHUS MMITyJbCa U €r0 CBS3b C OJHOPOAHOCTBIO
npoctpaHcTBa. LleHTp Macc (IeHTp HHEPLUT) MEXaHUYECKOM CUCTEMBI U 3aKOH €TI0 JABHKCHMSL.

Tema 1.3 Pabora u sHEprus.
OnemeHTapHas pabota cuibl. PaboTa cuiibl U ee BblpakeHUE yepe3 KPUBOJIMHEHHBIN MHTErpall.
MomHocTb. KuHeTnueckast sHEprusi CUCTEMbI U €€ CBSA3b C padOTO BHELIHUX U BHYTPEHHHX
CHJI, IPWJIOKEHHBIX K CUCTEME.
[Tone xak ¢opma MaTepuH, OCYIIECTBISIONIAS CHJIOBOE B3aMMOJCHCTBHE MEXIY YacCTHIIAMHU
BeniecTBa. [loTeHnanbHas >HEpPrus MAaTepUAJIbHONM TOYKH BO BHEIIHEM CHJIOBOM IIOJIE U €€
CBA3b C CWJIOHM, [JEHCTBYIOIIEH Ha MaTepUANbHYI0 TOUYKy. Ilose NEeHTpaJbHBIX CHIL
[ToreHnnanpHast YHEPrUsl CUCTEMBI. 3aKOH COXPAHCHMSI MEXaHWYECKOW DHEPIMM U €ro CBS3b C
OJIHOPOAHOCTBIO BpeMEHHU. Juccunanus sHepruu. 3aKoH COXpaHEHMsI U NPEBPALLEHUSI SHEPTUH.
VY nap abCoMOTHO yIPYTUX U HEYIPYTUX TeEll.

Tema 1.4 MomeHT umnyJibca.
MoMeHT umnyJibca MAaTepUaJIbHON TOYKM M CUCTEMBI. MOMEHT CHJIbl. YPaBHEHHE MOMEHTOB.
3aKOH COXpaHEHHs] MOMEHTA UMILYJIbCa MEXaHUUYECKON CHCTEMBI U €0 CBSI3b C U30TPOIHOCTHIO
IIPOCTPAHCTBA.

Tema 1.5 Kunematuka u JuHaMuKa TBEPIOTO Teja.
ONEeMEHTbl KWHEMAaTUKH BPalaTeIbHOIO ABM)KEHHUA. YTJIOBas CKOPOCTh U YIJIOBOE YCKOPEHHUE,
UX CBSI3b C JIMHEHMHBIMM CKOPOCTSIMH M YCKOPEHHsAMM TOYEK Bpallarouierocs tena. MomeHT
UMIIyJIbCA Te€la OTHOCUTEJIBHO HEMOJABMKHOW OCH BpalleHHs. MOMEHT HWHEpUHMH Teja
OTHOCHUTEJIBHO OCU. YPaBHEHHE JVUHAMHUKHM BpAIATEIBHOIO JBW)XXCHUS TBEPIOTO Teja
OTHOCHUTEJIbHO HEMOABMKHOU ocu. KuHernueckast sHeprus Bpamarouierocs tena. Pabora cui,
IIPUJIOKEHHBIX K Bpamaromemycs teny. [Iimockoe nBuxenue tena.

Tema 1.6 HeuneprmanpHble CUCTEMBI OTCUETA.
Cunel HHEPLMH.

Tema 1.7. DneMeHTBl MEXaHUKH JKUAKOCTEH.
VYpaBHeHus: Hepa3pblBHOCTH U bepHysum. BsiskocTs. JlaMuHapHbBI U TypOYJIEHTHBIH pPEXUMBI
TEUYEHUS KUIAKOCTEN. JIBUIKEHHE TEIl B KUAKOCTAX U raszax.

Tema 1.8 PensiTuBHCTCKasi KHHEMATHKA.
[Tpuniun oTHOcUTENbHOCTH B MexaHuke. [Ipeobpa3zoBanus ["anunes. [Toctynatsl cnenuanbHOR
Teopun  oTHOocuTenbHOCTU. IIpeoOpazoBanus Jlopenma. IloHsiTHE  OJHOBPEMEHHOCTH.
OTHOCUTENBHOCTh JJIMH M MPOMEKYTKOB BpeMeHH. VHTepBam Mexay COOBITUSMH U €ro
MHBAapHAHTHOCTH [0 OTHOUIEHHIO K BHIOOPY MHEPLHUATbHON CUCTEMBI OTcueTa. PelnsiTUBUCTCKUI
3aKOH CJIOKEHHUS CKOPOCTEMN.

Tema 1.9 PensituBuCcTCKasi TMHAMHUKA.
PenstuBuctckuii ummysisc. OCHOBHON 3aKOH PEJIITUBUCTCKON JUHAMMKU MaTEPUAIBHON TOUKH.
PenaruBucTckoe BbIpa)keHHE I KMHETHYECKOW JHEpPruv. B3aMMOCBsA3b MacCbl U DHEPIHH.
OHeprus cBsA3u cucteMbl. COOTHOIIEHHE MEXIy IOJHOM JHEPrued M HMITYJIbCOM YacCTHIBI.
[Mpuntun »kBuBajeHTHOCTU. [loHsTHE 00 OOIIEH TEOPUU OTHOCUTEIBHOCTH. [ paHUIIBI
NPUMEHUMOCTH KJIaCCUYECKOH (HPIOTOHOBCKOW) MEXaHUKH.

Pazoen 2. Monexynsapunas (cmamucmuuecxkas) puzuxa u mepmooOuHamuKa

Bseoenue. CTaTUCTUYECKHI U TEPMOJMHAMUYECKUN METO/IbI UCCIIEIOBAHUS MaKpPOCKOIIMUYECKUX
TEJI. TepMOJIHHaMquCKHe mapaMeETpBhI. PaBHOBeCHBIE COCTOSIHUS U MponeccChl, UX I/I306pa)KCHI/Ie
Ha TEPMOJMHAMUYECKUX JHarpaMmax.
Tema 2.1 Kunernueckast Teopus UI€aTBHOTO ra3a.

BriBOI ypaBHEHHUS MOJIEKYJIIPHO-KHHETHUECKOW TEOPUU UJI€ATIBHBIX I'a30B Ul JABIEHUSA U €ro
cpaBHeHue ¢ ypaBHeHueM Kianelipona-MennaeneeBa. CpenHsisi KUHETHYECKas SHEPTUs
MOCTYTATENILHOTO JIBWKEHUS MOJIEKYI. MOJeKyIsIpHO-KMHETHYECKOE TOJIKOBaHUE aOCOMIOTHON
temneparypbl. HYucino creneHeil cBoOOAbI MOJIEKYJbl. 3aKOH PaBHOMEPHOIO pacrpeiesieHus
HHEPTHUU 10 CTENEHSIM CBOOOIbI MOJIEKYI.



Tewma 2.2 TlepBoe Ha4am0 TEPMOIUHAMUKH.
Pabora ra3a npu usmenenuu ero oorema. KonuuectBo Temotsl. TemnoemkocTts. IlepBoe Hauano
TepMoauHaMHuKU. [lpuMeHeHHe TMepBOro Hayana TEPMOAMHAMHMKU K H30MpoleccaM U
ananabaTHOMY TIpollecCy HaeanbHOro rasa. YpasHenue Ilyaccona agmabGaTHOrO mporecca.
3aBUCHUMOCTh TEIUIOEMKOCTH HJEaIbHOTO ra3a OT Buaa mpoiuecca. l[lomuTponHsiii mpoiecc.
Knaccuueckas MOJIEKYISIpHO-KMHETHYECKAss TEOPHUsSl TEIUIOEMKOCTEH HJEalbHBIX Ta3oB U €€
OTPaHUYEHHOCTh. ['paHMIBl NPUMEHHMOCTH 3aKOHA paclpeiesieHuss YHEpruu U IMOHSATHE O
KBaHTOBAHUU SHEPTUH BPAILICHHS U KOJICOAHUI MOJIEKYIL.

Tewma 2.3 PacripeenieHre MOJIEKYJT 110 CKOPOCTSIM M SHEPTHSIM.
3akoH MakcBemna Uid pacupelesIeHus MOJIEKYJ ra3a 1o CKOPOCTSM M SHEPrUsM TEIUIOBOTO
JIBUKEHHS. OKCIIEpUMEHTaJbHas MPOBEpPKa 3aKOHA paclpelesieHUuss MOJIEKYJ IO CKOPOCTSM.
XapakTepHble CKOPOCTH MOJIEKYJ: CpeAHSs KBaJpaTW4Has, HauOojee BEpOSTHAS U CPEHAHSA
apudmernueckas. bapomerpuyeckas popmyna. 3akon bonbpiMaHa Ui pacmpeneneHusl 4acTull
BO BHEILIHEM IIOTEHLMAIBHOM IIOJIE.

Tema 2.4 DnemMeHTH HEPAaBHOBECHOM TEPMOJUHAMUKHU.
Kunernyeckue siBneHus. SIBneHus nepeHoca B TEPMOJUHAMHUYECKH HEPABHOBECHBIX CHUCTEMAX.
OnbiTHBIE 3aKOHBI AU(QPY3UH, TEMIONPOBOJHOCTH U BHYTpeHHero TpeHus. CpenHee 4uUCIO
CTOJIKHOBEHU W CpeIHss JIHHAa CBOOOAHOTO mipobera Mosekyn. Bpems penakcamuu.
MonekynsipHO-KUHETHUYECKasi TEOPHs sIBICHUI nepeHoca. CBOMCTBA pa3psiKeHHBIX Ta30B.

Tema 2.5 Bropoe Ha4aino TepMOJMHAMUKH.
Obpatumbie 1 HeoOpaTuMmbie mnporecchl. Kpyroeoit mpouecc (uuki). TemnoBsle ABUTATENd U
xononuibHble MammHbl. [ukn Kapuo w ero KIIJ mns umpeanbHoro raza. Bropoe Hawano
tepmoauHamuku (popmynupoBku Kiaysuyca u Tomcona). HezaBucumocts KIIJ[ nukna Kapno
OT Tpupoabl pabouero Tema. DHTpomus. DHTpPONUS wHAeadbHOro rasa. CraTucTuyeckoe
TOJIKOBaHHE BTOPOTO Hayala TEPMOAMHAMUKH. TpeThe Hayano TepMoguHaMuKu. DIyKTyanuu.

Tewma 2.6 PeanbHble Ta3bl U )KUIKOCTH.
OtcTymieHus: OT 3aKOHOB HJI€albHBIX ra3oB. CHIIbl MEXKMOJIEKYJISIPHOTO B3aHUMOJCHCTBHUS B
razax. D(dexkTuBHBIN auaMeTp MoJeKys. YpaBHenue Ban-nep-Baansca. CpaBHeHHE H30TEpM
Ban-nep-Baansca ¢ skcnepumeHTanbHbIMH. KpuTuueckoe cocrosiHue. BHyTpeHHsst >Heprus
peanbHOTO Ta3a. OCOOEHHOCTH KHUIAKOTO COCTOSHUS.

Tema 2.7 ®a3oBsie paBHOBecHS U (ha30BbIe IPEBPAILICHUSI.
®a30BbIe MPEBpALICHUS IEPBOTO U BTOPOro poaa. Termiora ¢pa3oBoro nepexoaa nepBoro poja.
VpaBuenne Knaneipona-Knaysuyca. CBepXTeKy4ecTb reusi.

Pasoen 3. Dnexmpuuecmeo

Tewma 3.1 DnekTpocTaTHIeCKOE TIOJIE M €T0 XapaKTePUCTHKH.
3aKOH COXpAaHEHMS 3JEKTPUUYECKOro 3apsaa. Jiekrpuueckoe none. 3akoH Kymona. OcHOBHbIE
XapaKTEPUCTUKHU DJIEKTPOCTATHUECKOTO TMOJs - HANPsSHKEHHOCTh M MOTeHIuan mods. CBs3b
HaIpsKEHHOCTH W noteHuuana. [IpuHuun cynepno3unuu. PacyeT sneKkTpocTaTuuecKux moJien
MeToJIoM cynepro3uuuu. [lone qunons.

Tema 3.2 Teopema ["aycca 11 9I€KTPOCTATUUECKOTO MO B BAKyyMe.
[Totok BekTopa HampsbkeHHOcTU. Teopema ['aycca /uist 37€KTPOCTATHUECKOTO IMOJIS B BaKyyMe.
IIpumenenue Teopemsl I'aycca Kk pacyeTy nosiei.

Tema 3.3 DnekTpocTaTHIecKOe T0JIe B IUIJICKTPHUYCCKON cpejie.
CBsi3aHHbIC 3apsiibl B JUAJIEKTPUKAX. THUMBI JUAIEKTPUKOB. DJIEKTPOHHAS M OpPUEHTALMOHHAs
nonsipusaiuu. MuaynupoBaHHbld AUNONBHBIA MOMEHT. [lonmspuszyeMocte Monekymbl. Cuibl,
JEUCTBYIOIIME HA JKECTKUM JUIONb B 3JIeKTpuueckoM mosne. [lonspuzanust IUAIEKTPUKOB.
[TonspuzoBanHocTh.  [ludnmekTpuueckas  BocnpuuMuuBocTh.  Teopema  Taycca st
ANEKTPUYECKOTO TMOJs B JIHUPJIEKTPUKE. OJIEKTpUUYecKoe cmelieHue. Jluanekrpudeckas
MIPOHUIIAEMOCTh CPE/Ibl. Y CIOBUS Ha TpaHUIle pa3zeia AUIIEKTPUKOB. CerHeTOIEKTPUKH.

Tewma 3.4 IIpoBOAHHUKY B 3TEKTPOCTATHIECKOM TIOJIE.
Pacnipenenenue 3aps10B B IPOBOJAHUKE. DIEKTPOEMKOCTh YEAMHEHHOTO IPOBOIHKKA. B3aumuas
€MKOCTb JIBYX NpOBOAHUKOB. KoHIeHCAaTOPBI.



Tewma 3.5 DHeprus 3JIeKTPUUECKOTO MOJISI.
OHeprusi 3apsHKEHHBIX YEAMHEHHOTO NPOBOJHUKA, KOHJEHCATOpa, CUCTEMBI IMPOBOJAHHUKOB.
OHeprus snekTpocraTudeckoro mnons. OObeMHas IJIOTHOCTh SHepruu. [IpumeHenue 3akoHa
COXpaHEHUS SHEPTHH K pacyeTy MOHIEPOMOTOPHBIX CHIL

Tema 3.6 IloCTOSAHHBIM SJIEKTPUYECKUM TOK, €ro XapaKTEepPUCTUKU U YCIOBHUSA
CyIIECTBOBAHUSI.
O06006menHbIi 3akoH OMa 1715 ydacTka 1ienu. Pasnocts noteHuanos, 9JIC, HanpspkeHue. 3aKoH
Jxoyns-Jlenna s yuactka nenu. [Ipasuna Kupxroda.

Paszoen 4. Maenemusm

Tema 4.1 MarnuTHoe 10JI€ B BaKyyMe.

MaruautHoe nosie. MaruutHas uHIykuus. 3akoH buo-Casapa-Jlamnaca u ero npumeHeHHe K
pacueTy IOJEed IPOBOAHMKOB C TOKOM. MarHuTHoe moje NpsSMOJIMHEMHOIO IPOBOJHUKA C
TOKOM. MarHuTHoOe 1oJie KpyroBoro Toka. MarHuTHbeIii MOMEHT BUTKAa C TOKOM. MarHutHoe
noje cojieHouaa. BuxpeBoil XapakTep MarHMTHOrO IOJjs. 3aKOH IOJIHOTO ToKa (TeopeMa o
LHUPKYJSALIUU BEKTOpa MarHUTHOW MHJYKIUHU) U €r0 MPUMEHEHHUE K pacuyeTy MAarHUTHOTO MOJs
TOPOM/IA U JJIMHHOTO COJICHOM/IA.

Tema 4.2 JlelicTBe MarHUTHOT'O TIOJISl HA IBUXKYILIMECS 3apsi/ibl U IPOBOJHUKYU C TOKOM.
JleiicTBe MarHMTHOrO mojs Ha JBWKymwmiics 3apan. Cwna JlopeHma. 3akoH Awmmnepa.
PendATuBUCTCKOE TOJNKOBaHWE MAarHUTHOIO B3aMMOJCHCTBUSA IIPOBOJHHMKA C TOKOM H
JBUKYILIETOCS IJIEKTPUUYECKOro 3apsaa. JBHykeHue 3apsyKE€HHBIX 4acTHULl B MarHUTHOM IIOJIE.
[TpuHIMN NecTBUS HUKIMYECKUX YCKOpHUTENeH 3apshKeHHbIX dacTull. Dddext Xomra. MI'/I-
reHepaTop. KoHTyp ¢ TokoM B MarHuTHOM nosie. MarauTHeIi notok. Teopema OcTtporpaackoro-
["aycca. Pabota nepemelnieHus: NpOBOIHUKA U KOHTYpa ¢ TOKOM B MarHUTHOM IIOJI€.

Tema 4.3 MarautHoe moJjie B BEIECTBE.

MarHuTHblE MOMEHTBI aTOMOB. TuIbl MarHeTuKoB. HamaramueHHocTb. MUKpPO- U MakpOTOKH.
MaruuTtHas BOCHPHMMMYUBOCTb BELIECTBA. 3aKOH IIOJHOIO TOKa JUIi MarHUTHOIO IIOJIA B
BelecTse. HanpsskeHHOCTh MarHUTHOTO 10JIA. MarHuTHasi IPOHUIIAEMOCTD Cpebl. Y CIIOBHS Ha
IPaHULE ABYX CpEZ.

Tema 4.4 DnexTpoMarHuTHAst UHTYKIHS.

SIBieHME ANEKTPOMArHUTHOM MHAYKIMH. 3aKoH JIeHna. 3aKoH 31eKTpOMarHUTHOM MHIAYKIUH U
€ro BBIBOJ| M3 3aKOHA COXPAHEHHWs dHepruu. SBnenue camomHaykuuu. HIykTHBHOCTH. ToOKHM
IpU 3aMBIKAHMM W pPa3MbIKaHMM LeNu. SBneHWe B3auMHOM UWHAYKIUHM. DB3aumnHas
MHAYKTUBHOCTb. DHEPrusi CUCTEMBbl NMPOBOJHUKOB € TOKOM. OOBEMHasl IUIOTHOCTb SHEPTUU
MarHUTHOT'O TOJIs B HeeppOMarHuTHOH cperie.

Tewma 4.5 OcHoBBI TEOpUU MakcBerna.

BuxpeBoe onekrpuueckoe mose. Tok  cMmemeHus.  YpaBHeHMss ~ MakcBemia s
AIIEKTPOMAarHUTHOTO TOJsI B WMHTErpanbHOM U auddepeHunanbHoi (popmax. MarepuanbHbie
ypaBHeHHUd. KBazucranyoHapHble TOKH. [IpMHINMIT OTHOCUTENBHOCTH B AJIEKTPOJIMHAMUKE.

Pazoen 5. Mexanuueckue u snekmpomazHumusie Ko1eo0anus u 60JHbl

Tema 5.1 'apmonnueckue konedaHusl.
XapakTepUCTUKH FapMOHUYECKUX KoJIeOaHUH. I'apmoHnyeckuii OCLIWJLIATOP.
HuddepennmransHoe ypaBHEHHE TapMOHHUYECKUX KosiebaHUil. MexaHndyeckre rapMOHUYECKHe
kosebanus. llpyxuHHbBIN, Qu3MUecKUii M MaTeMaTHYeCKUH MAasTHUKU. JIEKTPUUECKUI
KOJIeOaTeNIbHBIA KOHTYP. OJHEPrusi rapMOHWYeCKHX KoyieOaHui. CloKeHHE TapMOHUYECKHUX
KOJICOAHUH OJHOTO HalpaBlIeHUs] M OJWHAKOBOM uacTOThl. buenusa. CroxeHue B3aUMHO
NEPNEeHIUKYISIPHBIX KojleOaHui. AHrapmMoHuuyeckuil ocuuwmiarop. Dusmueckuili  cMbIca
CIIEKTPAJIbHOTO PA3JI0KEHU.

Tema 5.2 3aryxaromiue U BbIHYX/I€HHbIE KOJ€OaHusI.
Juddepennmansaoe ypaBHEHUE 3aTyXaroLuX Kose6aHui (MexaHMYEeCKHX U
AIIEKTPOMAarHUTHBIX) W €ro pemieHue. Armnepuoaudeckuii mpouecc. Juddepenunansaoe
YpaBHEHHE BBIHYXJIECHHBIX KOJEOaHUI (MEXaHUYECKUX U JIEKTPOMArHUTHBIX) U €r0 pelleHue.



Ammmtyna u (aza BBIHYXICHHBIX KojeOanwii. Pezonanc. CooTHomeHne Mexnay dazamu
BBIHYKAAIOIIEN CHIIBI M CKOPOCTU IIPU MEXAHUUYECKOM PE30HAHCE.

Tewma 5.3 BonHbl B ynpyroii cpene.
Bonnosble mporecchl. Mexanusm oOpa3oBaHMs BOJH B ynpyrod cpezae. IIpononbHbeie u
nornepeunbie BOJHBL. CHUHYycOHAadbHbIE BOJIHBL. YpaBHeHUE Oeryuieil BoiHbl. [[nuHa BOJIHBI U
BOJIHOBOE uuciio. BoiHoBoe ypaBHeHHEe. Da30Basi CKOPOCTb U TUCHEPCHS BOJIH. DHEPIHsI BOJIHBI.
BekTtop mioTtHOCTM moTOKa 53Hepruu. IlpuHIMnD cynepno3unuu BOJH M TIPAHMIBL €0
NpUMEHUMOCTH. BomHoBoli maker. ['pynmoBast ckopocts. MHTEepdepeHins u qudpakius BOJH.
OO6pa3oBaHue CTOAYUX BOJIH U UX cBOMcTBa. HopmanbHbIe MOABI.

Tema 5.4 DneKTpOMarHUTHBIE BOJHBI.
Huddepenunansuple  ypaBHEHUs  AJIEKTPOMAarHuTHOM  BOJHBL.  OCHOBHBIE  CBOMCTBA
AJIEKTPOMAarHUTHBIX BOJIH. OHEPIrUs AJIEKTPOMAarHUTHBIX BOJIH. Bektop VYmosa-lloliHTuHTA.
N3nydenune aumnos.

Paszoen 6. Bonnosas onmuxa

Tewma 6.1 MuTepdepenius crera.
MOHOXpOMAaTUYHOCTh U BPEMEHHAs KOI€PEHTHOCTb CBETa. Bpems M JIMHA KOIE€pEHTHOCTH.
[TpocTpaHcTBEHHAss KOT€pEHTHOCTh U MHTepdepeHuus. Pacuer nHTeppEpeHINOHHON KapTUHbI
OT JBYX KOTE€PEHTHBIX HCTOYHUKOB. OmnrTuueckas AnuHa MyTu. VHTepdepeHlns B TOHKHX
rieHkax. MHoroBosHoBast uHTepdepenus. arepdepomeTpsl.

Tema 6.2 JIudpakuus cBeta.
[Tpuniun I'rolirenca-®@penens. Meron 30 @penens. [IpsaMonrHeiiHOE pacnpOCTpaHEHUE CBETA
B onHopoaHou cpeae. Hudpakuus Openens. Judpakius Openens Ha KPYrioM OTBEPCTHH U
mucke. [ludpakuus @payHrodepa Ha MIETH U KPYTJIOM OTBepcTHH. J[udpakunoHHas pemerka.
Paspemraromas crnocobHocTs ontuueckux npudopos. [lonstue o ronorpadun. dudpakuus Ha
npocTpaHcTBeHHON — pemietke. ®opmyna  Bynbda-bparra.  MccnenoBanue — cTpyKTypbl
KpUCTAJUJIOB.

Tema 6.3 PacnipocTpanenue cBera B BEIIECTBE.
Hucnepcust cBera. O6iacTH HOPMaJIbHOM M aHOMAJbHOW JUCIIEPCHU. DJIEKTPOHHAS TEeOpHUs
mucnepcun. [lornomenne m paccesnue cera. Dddekr Jlomepa B aKyCTUKE M B OITHKE.
N3ny4yenune BaBuiioBa-YepeHkosa.

Tema 6.4 Tonspu3zarus cBeTa.
EcrecTBeHHBII M mnonsApu30BaHHbIN cBeT. llonmsgpusamus cBeTta NpH OTpaKEHUH. 3aKOH
bprocrepa.  [IBoiiHoe  mydenpernomiienue. OpHoocHbie  Kpuctauibl.  [lomspounsr u
NOJSIPU3ALMOHHBIE TpHU3MblL. 3akoH Maioca. HMHTepdepeHIys MNONIIPU30BAHHOTO CBETA.
HckyccTBeHHast onTHYecKasi aHU30TpoIns. BpallieHne miockocTy noyispu3aluy.

Pazoen 7. Keanmosas ¢uzuxa

Tema 7.1 TennoBoe u3mydeHue.
TemioBoe u3MyuyeHUe M JIOMUHECHEHIMs. PaBHOBeCcHOE TEIUIOBOE H3iydyeHue. AOCOIOTHO
yepHoe Teno. 3akoH Kupxroda. 3akon Credana-bonbumana. Pacnpenenenue sHepruu B
CIieKTpe aOCOIOTHO YEepHOTO Tena. 3akoH cMmelieHus Bunaa. KBanToBas rumoreza u dopmyna
I1manka.

Tema 7.2 KBaHTOBas ONTHKA.
Buemnuit pororddext u ero 3akoHsl. YpaBHenue DitHmTeHa. DoTOHBEI. MHOTOGOTOHHBIN
dotordpdexr. Ummynwc dhoTtona. [laBnenue cera. Onbitel Jlebenena. Dddhext Komnrona u ero
teopusi. KopryckyisspHO-BOJIHOBasl ABOWCTBEHHOCTh CBOMCTB CBETA.

Tema 7.3 KopirycKymsipHO-BOJIHOBOH TyalTU3M.

l'uroresa npe bpoina. Judpakuus ->IEKTPOHOB M HEHTPOHOB B  KpHUCTasUIax.
[Tpoxoxaenne MukpoudacTul uepe3 mienb. CooTHolIeHUs HeomnpezeneHHocTel ['eiizenbepra.
OrneHka PHEPTUM OCHOBHOT'O COCTOSHHSI aTOMa BOJOpPOJAa M DHEPruM HYJEBBIX KOJIeOaHUM
ocumiuisitopa. Habop oyHOBpeMeHHO H3MepseMbIX BETHUNH.

Tema 7.4 Ypasuenue llpenunrepa



BonnoBas (QyHkuMs, ee CTaTUCTUYECKUH CMBICI U YCJIOBHUS, KOTOPHIM OHa JIOJDKHA
yA0BIETBOPATE. [MoTHOCTE BepositHocTu. CpenHee 3HadeHue Qusmdeckoi BenwmunHbl. OOImiee
ypaBuenue IIpenunrepa. CrauuoHapHble coctosHusl. YpaBHeHue Ilpenunrepa ans
CTallMOHAPHBIX cocTosiHMM. CBoOonmHas dwactuia. KBaHTOBas wyacTulia B OJHOMEPHOM
"moreHuuanbHOM sAme". KBaHTOBaHME 3HEpruM M uUMIysbca yacTUlbl. [IpuHIMN cooTBETCTBUSA
Bopa. 'apmonnyeckuii ocummsaTop. TyHHEIbHBINA 2P QEKT.

Tema 7.5 Atom. Mogens bopa atroma Bogopoa.
Cnextp m3nmyueHusi aroma Bojoponaa. @opmyna banemepa. CrnexTpanpHble cepuu. SnepHas
mozenb atoma. OnbiTel @panka u ['epra. [loctynater bopa. Teopust Bogopoaonogo0HOro HOHA.
Cnektp sHepruil snextpona. McmyckaHue W MOIJIOLIEHHWE CBETa aToMOM. ATOM BOAOpOJa B
KBaHTOBOM MexaHuke. CHeKTp 3HEpruil 3jeKkTpoHa. DHeprerudeckue ypoBHHU. [loTeHIiuansl
BO30Y KJCHUS 1 HOHU3AIH atroma. [IpocTpaHCTBEHHOE pacIpeiesieHUe IIIOTHOCTH BEPOSITHOCTH
JUISL DJIEKTpOHA. MOAyJab W MPOEKIUs Ha HalpaBiIeHHE MAarHUTHOrO TMOJsi OpOUTaIbHOIO
MOMEHTa HUMIyJbca dJeKkTpoHa. [IpocTpancTBeHHOe KBaHTOBaHWE. KBaHTOBBIE dwHCIIA.
['MpomMarHuTHOE OTHOIICHHUE.

Tema 7.6 MHOTO3JIEKTPOHHBIE aTOMBI
MHuorosnekTpoHHble atomMbl. COCTOSIHHMSI DSJEKTpOHA B aTOME€ M HX XapaKTEePUCTUKH.
OnexkTpoHHble 000mouku u ciou. llpuammn Ilaymm. Ywuceno cocTostHMHA. DIEKTPOHHBIC
koH(urypauu. [lepuoanueckas cucrema snemeHToB Menaeneea. OmnbiT Iltepna u ['epnaxa.
Oddext 3eemana. PeHTTeHOBCKHUE CIIEKTPBI aTOMOB. 3aK0H MO3J1H.

Pa3zoen 8. Dnemenmol kganmosoi cmamucmuxu u usuxu meepoozo mena. Aoepunas guszuxa

Tema 8.1 KBanroBasi cTaTUCTHKA.
da3oBoe TPOCTPAHCTBO. ODIIEMEHTapHas siueiika (a3oBOro mpocTpaHcTBa. [IMOTHOCTH
cocroauuii. @Dynkuus pacnpenenenus Pepmu-upaka. Dynkuus pacnpeneneHus boze-
OWHIITEHHA.

Tema 8.2 Kpucramnnueckoe CTpOCHHE TBEPABIX TEl.
Kpucrannuueckast pemerka. OO0o3HaueHUE IUIOCKOCTE UM HampaBlIeHUH B KpHUCTaJUIE.
Knaccugukaius KpucTanioB 1o THIaM CU CBsI3U. Beruncnenue nepuoaa pemerku. Konedanus
KpucTtaymmueckon pemerkd. DoToHHBIM M (OHOHHBIA ra3pl. Pacnpenenenue (oToHOB Mo
AHEpPrusaM. TennoeMKOCTh KPUCTAIUIMUECKOM PEIIETKHU.

Tema 8.3 DneMeHTHI KBAHTOBOW TEOPHUN METAIIIIOB.
Pacnipenenenue 371€KTPOHOB NPOBOJMMOCTH B MeTajsie NpU aOCOMIOTHOM HyJje. DHeprus
®epMmu. BinsiHue TeMneparypel Ha pacnpeieieHHe 3JIeKTPOHOB. YpoBeHb Depmu. BHyTpeHHSAS
DHEPrusl U TEIUNIOEMKOCTh JJIEKTPOHHOTO raza B MeTajule. DJIEKTPOIPOBOJHOCTH METAJUIOB.
CBepxnpoBoAUMOCTb. MarHUTHbIE CBOMCTBA CBEPXIIPOBOHUKOB.

Tema 8.4 30HHast Teopus TBEPABIX TEII.
OHepreTuyeckue 30HbI B KpUCTaUlaX. BajleHTHas 30Ha W 30Ha NHPOBOJMMOCTH. MeTtasisl,
JTUBJCKTPUKA U MOdynpoBogHMKH. CoOCTBEHHass IMPOBOAMMOCTh  HOJYINPOBOJIHUKOB.
KBasuyactuipl - 31€KTpPOHBI MPOBOAMMOCTH M JbIpKH. DQPQPEeKTuBHas Macca 3JIEKTPOHa B
kpuctaie. IlpumecHas NpPOBOAMMOCTH IOJIYIPOBOJHUKOB. OJEKTPOHHBIH M ABIPOYHBIN
MOJIyIPOBOIHUKU. DJIEKTPOHHO-ABIPOYHBIN MEPEXo B MOIynpoBoAHUKaX. Ero BoapT-amnepHas
XapaKTEpUCTHKA.

Tema 8.5 Ctpoenue u cBOWCTBA siziep.
CocraB sapa. 3apsn, pa3Mep U Macca siapa. MaccoBoe M 3apsiioBoe uucia. SnepHble CUIIbL
Jedext macchl U 3Heprust cBs3u Aapa. PagnoakTMBHOCTh. 3aKOHOMEPHOCTH U MPOUCXOXKACHUE
anb(da-, 6eTa- ¥ raMMa- U3JIy4eHus. SiepHble peakiy U 3aKOHbI cOXpaHeHus. Peakuus neneHus
anpa. Llennas peakuus. Peakuust cunTesa.

Tema 8.6 DnemeHTapHbBIE YaCTHUIIBI.
OOmue cBOMCTBA 3JIEMEHTApHBIX YacTHIl. B3anMHble mnpeBpalleHus 3JI€MEHTApHBIX YaCTHILI.
OynaaMeHTanbHble B3auMmojeiicTBusa. Kiaccupukanus 5saeMEeHTapHbIX dacTull. JIenToHBI,



aHJPOHBI, KBapkH. [lepeHocunkn GpyHIaMEHTAIBHBIX B3auMojeicTBruid. [loHsTHE 00 OCHOBHBIX
npobiaemMax COBpeMEHHON (BU3UKU U aCTPO(PU3HUKH.

AyIMTOpHBIE 3aHATHS U 0I0/1KET BpeMEeHH! HA CaMOCTOSITeIbHYIO NIOITOTOBKY CTYIeHTa

Vuebnas

HanmenoBanue pasneia,

AynutopHsle 3aHATUS (4ac.)

IpakTuyeck
ast

CamocTosiTesnb

Henens KpaTKO€ HAMMEHOBAaHUE TEMBbI _— Haf:gzm Hp:::;zme HOArOTOBKA Has pabora
paboTsl 3aHATUSA
1 xypc, 1 cemecTp

1 | KunemaTuka MaTepuaJbHON TOUKH. 2 4 2 - 8

2 | JluHaMu4ecKkue NpUHIUIBI MEXaHUKU 2 4 2 - 8
Pabota u sHEprusi.

3 | 3akoHBI COXpaHEHUs SHEPTUH U 2 - 2 - 6
UMIIYJIbCa

4 | MomeHT umnynbca 2 - 2 - 6

5 | Kunemartuka u JuHaMuka TBEpAOro Teja 2 4 2 - 8

6 | [lmockoe nBMXKEHUE TBEPIOTO TeNa 2 - 2 - 7

7 HewnnepnuanbHble CHCTEMBI OTCUETA. 9 i 9 i 5
DreMeHTbl MEXaHUKH KUJKOCTEeH
PenstuBucTCcKas KHHEMaTHKA. 9 i 9 i 6
PenstuBucTCcKas TMHAMUKA

9 | Kunernueckas Teopus HJ€aJIbHOTO Ta3a 2 - 2 - 3)

10 | IlepBoe Hauano TEPMOAMHAMUKHI 2 4 2 - 10
Pacnpeznenenue MoseKys1 1o CKOPOCTSIM

11 | u sHeprusim. Bropoe Havano 2 - 2 - 5
TEPMOIMHAMUKHI
DneMeHThl HepaBHOBECHOU

12 | repmonuHamuku. PeanbHbie Ta3bl 1 2 - 2 - 5)
KHJIKOCTH
Hroro cemectp 1 24 16 24 - 80

1 Kypc, 2 cemecTp

1 DEeKTpOCTaTHUECKOE TOJIE U €r0 9 i 5 i 5
XapaKTePUCTHKH

2 Teopema I'aycca uis 9 i 9 ) 5
AJIEKTPOCTATUYECKOTO TTOJIS B BAKyyMe

3 3neKTpOCTaTqucv:Koe oJIe B 9 i 5 i 5
JMRJIEKTPUUECKO cperie

4 [TpoBOTHUKY B 3JEKTPOCTATHUECKOM 9 i 9 i 5
noJe

5 | DHeprus dIEKTPUIECKOTO MOJIS 2 - 2 - 5

6 | [TocTOSTHHBIN JEKTPUIECKUI TOK 2 4 2 - 10

7 | MaruuTHOE 1oJie B BaKyyMme 2 4 2 - 10
JlelicTBME MarHUTHOTO TTOJIS Ha

8 | mBmkymmecs 3apsabl U IPOBOIHUKH C 2 4 2 - 10
TOKOM

9 MarHuTHOE 110JIe B BELLIECTBE. 9 i 9 i 5
DNeKTpOMarHuTHasi HHAYKIUS

10 | OcHoBBI Teopun Makcsesuia 2 - 2 - 5

11 | TapmoHudeckue KojaebaHusl 2 - 2 - 4




YueOHas Haumenoanue pasjena, A Tpaxieck CamocTosTENb
Heaens KpaTKOC HAaUMEHOBAHUEC TEMbL YAUTOPHBIC 3AHATHA (qac.) HOHF?);{TOBK& Has pa60Ta
12 3aryxaroIue U BEIHYKICHHBIC 9 4 i i 8
KoJe0aHusl.
12 BomHsl B ynipyroi cpene. i i 5 3
DIEKTPOMarHUTHHIE BOJHBI
HTroro cemectp 2 24 16 24 80
2 Kypc, 3 cemecTp
1 | Uarepdepennus ceera. 2 - - - 3
2 | NnTepdepennus B TOHKUX TUICHKAX - - 2 - 4
3 | Audpakuus cBera 2 - 2 - 4
JudpakimonHas pemeTka.
4 | Pa3pemraromiasi CHocOOHOCTb 2 4 2 - 8
ONTUYECKUX MPUOOPOB
5 | lucnepcus cBera 2 - 3
6 | [lonsipuzanus cBeta - - 2 - 3
7 | TenmoBoe u3yueHue 2 - 2 - 4
8 KBaHTOB?j{ ontuka. KopmyckynspHo- i i 9 i 4
BOJIHOBOI1 JTyallu3m
9 | Ypasuenue lllpeaunrepa. Atom 2 - - - 4
10 Mogaens bopa aroma Bomopona. CrounH 2 4 2 i 8
JJICKTPOHA
11 | KBanToBasi cTaTUCTHKA 2 - - - 4
12 Kpucranmuieckoe CTpoeHHE TBEPIBIX i i 9 i 4
TeJ
13 | DyieMeHTHI KBAaHTOBOI TEOPHU METAJLIOB 2 - 2 - 6
14 | 3onHast Teopus TBEPIABIX TEI 2 4 2 - 8
15 | Ctpoenmue u cBo¥icTBa saep 2 - 2 - 5
16 Snepusbie peaxiuu u 3aKOHBI 9 4 9 i 8
COXPaHCHHUS
Hroro cemectp 3 24 16 24 80

6. OBPA30OBATEJIBHBIE TEXHOJIOI'MHN

[Ipy mnpoBeneHMHM 3aHATUH W OpPraHM3ALUMU  CAMOCTOSTENIBHOW pabOThl CTYICHTOB
HCIOJIBb3YIOTCS:

1. TpaguuMoOHHBIE TEXHOJOIMM OOYYeHHs, Mpearoiararolue mnepegadyy MHPOpMaLUU B
rOTOBOM BHJie, (DOPMHPOBAHHE YUYEOHBIX YMEHHI MO 00pasily: JEKIHsI-U3JI0KCHHUE, JEKIIHI-
00BsICHEHUE, TPAKTUYECKHE 3aHATHS, Ta00paTOpHbIe pabOTHI.

Hcnonp30BaHre TpaJUIMOHHBIX TEXHOJOTUH oOecredynBaeT OPUEHTHPOBAHME CTY/IEHTA B
OTOKE MH(pOPMAINH, CBA3aHHON C pa3IMYHBIMU MOAXO0JaMH K BOIIPOCaM, pacCMaTpUBAEMbIM B
npenenax JIUCUHUIUIMHBI; CaMOOIIpe/esieHHe B BBIOOpE ONTUMAIBHOIO IMYyTH U CIOCOOOB
JMYHOCTHO-TIPO(PECCHOHATBHOTO PA3BUTHS; CUCTEMATU3ALMIO 3HAHHUM, TOJTYYEHHBIX CTyIEHTaMU
B TIpOIECCE ayIUTOPHOI M camocTosTenbHOM paldoThl. [IpakTuyeckue 3aHATHS 00eCIEUMBAIOT
pa3BUTHE U 3aKPETUICHUE YMEHUIN U HABBIKOB.

2. VIHTepaKkTUBHBIC TEXHOJIOTHH OOYYCHUs, MPEIOJIararoline OpraHu3anuio 00ydYeHHs KaK
IPOAYKTUBHONH TBOPYECKOM JEATEIBHOCTH B PEXKHMME B3aUMOJEHCTBUSA CTYACHTOB JpYyr C
JIPYTOM U C MPENOJaBaTENEM.

NHTEPAKTUBHBIE OBPA30BATEJIBHBIE TEXHOJIOT U



Ne HaunmenoBanue Bun 3anstuit (nexuus, cemunap, | MatepaktuBneie | Konnue
pa3- | paszzena JUCIUILINHBI MIPaKTUYECKOE 3aHATHE, bopMbI CTBO
Jena (Tema) naboparopHasi paboTa) o0y4eHus 9acoB

1 cemectp
1 | Paznen 1. MexaHuka JlaGoparopHas paboTa JIP1, JIP2, JIP3 12
2 | Pazmen 2. OcHOBBI JlaGopaTopHas pabota JIP4 4
MOJICKYJISIpPHOU (PU3UKH
U TePMOJIMHAMUKH
2 cemecTp
3 | Pazmen 3. JlaGopaTopHas pabota JIP1 4
DJIEKTPUYECTBO
4 | Pazmen 4. Marnetusm | JIaGoparopaast pabota JIP2, JIP3 8
5 | Pazmen 5. Konebanuss | JlabopaTtopHas pabora JIP4 4
Y BOJIHBI
3 cemectp
6 | Pasmen 6. BomnoBas JlabopaTtopHas pabota JIP1 4
OITHKA.
7 | Pazmen 7. KBantoBas JlabopaTtopHas pabota JIP2 4
[()7370°¢]
8 | Pasmen 8. DneMeHTHI JlaboparopHast pabota JIP3, JIP4 8
KBaHTOBOI CTaTUCTUKU
U (U3UKHU TBEPAOTO
Tena. SAnepuHas gusuka

boapmoe nomalniHee 3agaHue 1 — Mexanuka MaTepHaHLHOﬁ TOYKH U TBCPAOTO TEJIA.

Hcnonb30BaHne  MHTEPAKTUBHBIX  00pa30BaTENIbHBIX
MOBBIIICHUIO UHTEPECA U MOTUBALIMM YYallIUXCs, aKTUBU3ALUUA MBICIIUTEIIbHON JESATENbHOCTU U
TBOPYECKOTO IMOTEHIMAlla CTYICHTOB, AenaeT Oonee A(PQPEKTUBHBIM yCBOSHHE Marepuaia,
MO3BOJISIET MHANBUIYAIN3UPOBATh O0YUEHHE U BBECTH SKCTPEHHYIO KOPPEKLIUIO 3HAHUH.

Opranusanus caMoCTOSITeIbHON PadoThI CTYICHTOB
enp camocTosTENbHONW pabOTHI: 3aKpEIUIEHWE 3HAHUM TONMYYEHHBIX Ha 3aHATHUSX.
CamocrosTenbHas paboTa CTYJEHTOB MOJpa3yMeBaeT MoJ co0O0N MpopabOTKy JEKIIMOHHOTO
MaTepuala C HCIOJIb30BAHUEM PEKOMEHIYEMOM JUTEPATYyphl M WHTEPHET-UCTOYHUKOB IS
HNOJArOTOBKHM K Ja0OpaTOpPHBIM pPabOTaM, BBIOJHEHHIO TECTOBBIX, TEMAaTHUECKUX M OOJBIIMX
JOMalIHUX SaI[aHI/II\/'I 10 JUCLIMIIIINHE.

TeMbI 00JIBIINX JOMAIITHAX 3aJaHUM:
1 cemectp:

TEXHOJIOTH  CITOCOOCTBYET

Bbonbiioe nomamnee 3aganue 2 — MonekynsipHas Gpu3nka U TEpMOJUHAMUKA.
2 ceMecTp:
bonbmoe nomamuee 3aganue 1 — Onekrpocratuka. [locTOSIHHBIN TOK.
bonwmioe momamnee 3aganue 2 — MaraeTusm.
Bonesmoe qomarnuee 3aganue 3 — KonebaHust ¥ BOJIHEL.
3 cemectp:
Bonemoe qomamnee 3aganue 1 — BorHoBas onTHKa.
Bonpioe nomamnee 3aganue 1 — KBantosas ¢usuka.
Bonbimoe momantaee 3aganne 3 — DIEMEHTHI KBAHTOBOW CTaTUCTUKH U (PU3UKH TBEPIOTO

Tena. SlnepHas ¢puzuka.




7. OEHOYHBIE CPEACTBA JJIsA BXOJHOI'O, TEKYIIEI'O KOHTPOJISAA U
IMPOMEXYTOYHOM ATTECTAIIUA

@oH/ OLEHOYHBIX CPEACTB MO JUCHUIUIMHE O00ECHeunBaeT MPOBEPKY OCBOCHUS
IUTAHUPYEMBIX PE3yJbTaTOB OOydeHHs (KOMIIETEHUUH M WX HWHAMKATOPOB) TMOCPEICTBOM
MEPONPUITUH TEKYIIETO, PyOEKHOI0 U MPOMEKYTOYHOTO KOHTPOJIS 110 AUCLUIIIMHE.

Cesi3p MEXIy (OpMHPYEMBIMH KOMIIETEHUHUSMU M (QOpMamMu KOHTPOJS MX OCBOCHHS
IpeCTaBIeHa B CIeAYIONIeH Tadnuie:

[IpoekTupyembie pe3yabTaThl OCBOCHUS AUCITUTUTHHBI
. CpencTBa 1 TEXHOJOTUH
Kon Y UHIUKATOPBI (POPMUPOBAHMS KOMITETEHIIUH
3uHatsb (3) ‘ Ywmets (Y) | Bnanets (B) OHeHIH
1 cemectp
YK-1 3-VK-1 V-VYK-1 B-VK-1 JIP1-4, T1-2, B131-2, D
YKE-1 3-VKE-1 V-VYKE-1 B-VKE-1 JIP1-4, T1-2, B31-2, D
2,3 cemectp
VK-1 3-VK-1 V-VK-1 B-VK-1 JIP1-4, T1-2, BA31-2, D
YKE-1 3-VKE-1 V-VKE-1 B-VKE-1 JIP1-4, T1-2, BA31-2, D
[IIka/jia OLleHKH 32 TEKYULYI0 ATTECTALMIO
Paznen ®opma Maxkcumanpubpiii | MakcuManbHbIH
TEKYIIETO Oamn Oan 3a paznen
KOHTPOJIS
1 kype, 1 cemectp
Pa3zpgen 1. Mexanuka
JlaGopatopHble paboThI JIP1-3 5 35
TecTbr T1 10
Bonbmoe nomarHee 3aganue bJ131 10
Pa3nea 2. MoaekyaspHas
(cratucTuueckast) pusuka u
TePMOJIMHAMMKA
JlaGopaTopHbie pabOThI JIP4 5 25
TecTbr T2 10
Bornbmoe nomarHee 3aganue bJ132 10
Hroro cemectp 1 60
1 kypc, 2 cemectp
Paszpen 3. DaekTpuyecTtso
JlaGopaTopHbie pabOThI JIP1 5 o5
TecTbl T1 10
Bbosnbiioe nomaiinee 3aganue bJ131 10
Pa3znea 4. Marnernsm
JlaboparopHbie pabOTHI JIP2-3 5 o5
Tectobr T2 10
Bonbemoe nomaninee 3aganue b32 5
Pa3znen 5. Mexanuueckue u
3JIEKTPOMATHUTHBbIE KOJIe0aHUA U
BOJIHBI




Paznen dopma Maxkcumanbubeiii | MakcuMmanbHbBIN
TEKYIIETro Oain OaJi 3a pasnen
KOHTPOJIS
JlaGopaTopHbie pabOThI JIP4 5 10
Tectbl - -
bonbmioe nomainee 3aganue bJ133 5
Htoro cemectp 2 60
2 Kypc, 3 cemectp

Pa3nen 6. BoaHoBasi onTHKA
JlaGopaTopHbie pabOThI JIP1 5 10
TecThl - -
bonbmioe nomamnee 3aganue bJ131 5
Pasnen 7. KBanToBas puszuka
JlaGopaTopHbie pabOThI JIP2 5 o5
TecTsr Tl 10
Bonbmoe nomarHee 3aganue bJ132 10
Pazjen 8. DiieMeHTHI KBAHTOBOM
CTATHUCTUKHU U (U3UKHU TBEPAOIoO TeJia.
Snepuas puszuka
JlaGopaTopHbie pabOThI JIP3-4 5 25
TecTbr T2 10
Bonbmoe nomaraee 3aganue bJ133 5
Uroro cemectp 3 60

[IIxaJja OLEeHKH 32 MPOMEKYTOYHYIO ATTECTAlUIO (IK3aMeH)
Kpurepuu oneHuBaHus banmn
3HaHNe OCHOBHBIX MOHITHUI U ONpeAeTeHUH, 3HaHUE CIIEITU(PUIESCKUX IS
paccMaTpuBaeMoro pasjiesia TS pMHUHOB M UX TIOHUMAaHUE, pa3bsiCHEHNE
0COOCHHOCTEH MPUMEHEHHS TEOPETUUYECKUX 3HAHUI Ha MPAKTUKE, YTO MOKET 39-40
BBIPAXKATHCSI B YBEPEHHBIX OTBETAX Ha JOTOJHUTEIHHBIE BOTIPOCHI
npenojaBaTens
3HaHUE OCHOBHBIX TIOHSITHI U ONPEACIICHU, 3HAaHUE CTICITU(DUUECKUX TSI
paccMaTpuBaeMOro paszjena TepPMUHOB U UX HEMOJIHOE TOHUMAaHHUeE, 36-38
pa3bsiCHEHUE 0COOEHHOCTEN MPUMEHEHUS TEOPETUUECKUX 3HaHUHN Ha
MIPAKTHKE
3HaHWE OCHOBHBIX TIOHSTHI M ONIPEACIICHU, 3HAaHUE CTICITU(DUUECKIX TSI
paccMaTpuBaeMoro pasjena TEPMUHOB U X TOHUMaHue. He pa3bscHuI 32-35

0COOCHHOCTH MPUMEHEHHS] TEOPETUYECKUX 3HAHUM Ha IPAKTHKE

3HaHNE OCHOBHBIX MOHSTHI U ONPEACTCHUH, 3HAaHUE CTIEITU(PUIESCKUX IS
paccMaTpuBaeMoOTo paszjieia TS PMUHOB U UX HEMOJIHOe ToHuMaHue. He 28-31
pPa3bsICHUI OCOOCHHOCTH MPUMEHEHUS] TEOPETUUECKUX 3HAHUM Ha TPAKTHKE

HenonHoe 3HaHME OCHOBHBIX MOHITHH U onpeAeNneHu, crienuGuyecKux Iist

paccMaTpUBaeMOro pasjiesia TepPMHUHOB U UX HEMOJHOe MoHuMaHue. He 24-27
Pa3bSICHUI OCOOCHHOCTH MPUMEHEHUS TEOPETHUESCKIX 3HAHHMHA Ha MPAKTHKE
NTOI'O makcumym 40

UTOI'O MunumMym 24




Ika/jia HTOrOBOM OLIEHKH 32 CEMeCTP

HToroBasi oleHKa HpeACTaBiIseT coO00OW CyMMy OaijioB, 3apa0OTaHHBIX CTYJICHTOM IIpH
BBIIIOJIHEHUM 33JaHUM B paMKax TEKYLIEro U IMPOMEXYTOYHOTO KOHTPOJS M BBICTaBIIAETCS B
cooTBeTcTBUU C [lonoxkeHneM 0 KpeIuTHO-MOAYIbHOW CUCTEME B COOTBETCTBUU CO CIENYIOIIEH
LIKaJIOM:

Onenka no 4-0auTbHOM 1IKase Cymma OamnoB Omnenka ECTS

5 — «OTIUYHOY 90-100 A

85-89 B

4 — «xopoIIo» 75-84 C
70-74

D
3 — «yIOBIECTBOPHUTEIHHO» 65-69

60-64 E

2 — HEYJIOBJICTBOPUTEIHHO Huxe 60 F

PacmmmdpoBka ypoBHsS 3HaHWH, COOTBETCTBYIONICTO IIONYYCHHBIM OajyuiaM, HaeTcsi B
Ta0IMIE YKA3aHHOW HUXKE

Cymma | Oruenka

YpoBeHb NPHOOPETEHHBIX 3HAHUH TI0 TUCITUTIIINHE
OaI0B ECTS

«OTINYHOY - TEOPETHIECKOE COJIEPIKaHUE Kypca OCBOCHO TOTHOCTBIO, 0e3
Mpo0OeIIOB, HEOOXOAMMBIE MPAKTUICCKHE HABBIKK Pa00OTHI C OCBOCHHBIM
90-100 A MaTepuanoM cOpMHUPOBAHBI, BCE MPETyCMOTPEHHBIC IPOTPaAMMON 00yUdeHUS
yueOHbIC 3a1aHHsI BBIIOIHEHBI, KAUYECTBO MX BBIMOJHEHHS OLICHEHO YHCIIOM
0aJuioB, OJIM3KUM K MaKCUMAaIIbHOMY.

«O4eHb XOPOIII0» - TEOPETUIECKOE COJePIKaHNe Kypca OCBOCHO TTOJTHOCTEIO, Oe3
po0eIIoB, HEOOXOMMBIE MPAKTUIECKHE HABBIKK Pa00THI C OCBOCHHBIM

85-89 B MaTepraIoM B OCHOBHOM C()OPMHUPOBAHEI, BCE MTPEyCMOTPEHHBIC TTPOTPaMMOi
00y4eHHs y4eOHbIe 3a/IaHNs BBITOJHEHBI, KAYeCTBO BHIITOJHEHHS OOJIBITMHCTBA
U3 HUX OI[CHEHO YHCIIOM 0aJuIoB, OJIM3KUM K MaKCUMAILHOMY.

«XopoIIo» - TEOPeTUIEeCKOe CoJiepKaHne Kypca OCBOSHO TIOJTHOCTHIO, 0e3
Mpo0eIoB, HEKOTOPBIE IPAKTHYCCKUE HABBIKU PabOTHI C OCBOEHHBIM MaTepHaIoM
75.84 C chopMHPOBaHBI HEJJOCTATOYHO, BCE TIPEAyCMOTPEHHBIE IPOTPAMMON 00y4EHHSI

) y4eOHbIe 3aJ]aHHsI BEITIOJTHEHBI, KAYECTBO BHIIMOJIHEHUS HU OJTHOTO U3 HHUX HE
OIIEHEHO MUHUMAJILHBIM YHCJIOM OaJlIIOB, HEKOTOPBIE BUJIBI 33JJaHUH BBITIOJTHEHBI

C OIINOKaMHu.

«Y IOBJIETBOPUTENIBHO» - TEOPETHUUECKOE CONEPIKAHUE Kypca OCBOEHO YaCTHYHO,
HO Tpo0eITbl He HOCAT CYIIECTBEHHOTO XapaKTepa, HeOOXOAUMBbIE TPaKTHYECKHE
65-74 D HaBBIKH PaOOTHI C OCBOCHHBIM MAaTEPHUAIIOM B OCHOBHOM C(OPMHUPOBAHBI,

) OOJBIIMHCTBO MPEyCMOTPEHHBIX MPOTPaMMOil 00ydeHNsT yUeOHBIX 3aJaHHH
BBITIOJTHEHO, HEKOTOPBIE M3 BBIITOJIHEHHBIX 3a/1aHUH, BO3MOXKHO, COZIEPKaT

OILINOKH.

«ITocpencTBeHHOY - TEOPETHUECKOE COJIEPKaHNE Kypca OCBOGHO YacTHYHO,
HEKOTOpBIE MPaKTHYECKUE HABBIKK paboThl He ¢hOPMHUPOBAHBI, MHOTHE

60-64 E NPeayCMOTPEHHbIE TPOrpaMMoii 00yUeHus yueOHbIe 3aaHus HE BBIITOJIHEHBI,
00 Ka4ecTBO BHIMOIHEHUS! HEKOTOPBIX M3 HUX OIIEHEHO YMCIIOM OaioB,
OJIM3KMM K MUHUMAaJIbHOMY.

H «HeynoBneTBOpUTENHHO» - OUeHB cadble 3HAHWSA, HEIOCTaTOYHBIE IS
nxe

60

F MMOHUMAaHUS Kypca, UMeeTCsT OOJBIIT0E KOJTUIECTBO OCHOBHBIX OITHOOK U
HEJ0YETOB.




CTYILCHT CUHUTACTCSA ATTCCTOBAHHBLIM II0 pa3JCily, 9K3aMCHY, CCJIHU OH Ha6pan HEC MCHCC

60% ot MakcuMaIbHOTO Oaa, MpeaycCMOTPEHHOro pabouel mporpaMMoil.

KoHTponbHble MeponpusiTus, 3a KOTOpble CTyJAeHT mnosyunn O OamioB (HesBKa B

YCTaHOBJICHHBIA CpOK), MOJJexaT oOs3arenbHON mepecaade. Cpoku mepecaad KOHTPOJIbHBIX
MEpOTIPHUATHIA B TEUCHHE CEMECTpa OIpeiessieT Kadeapa.

CryzaeHT, NpoMmyCTUBUINI KOHTPOJIbHOE MEpONpUsTUE 0€3 YBaKUTEIbHON MPUUUHBI UITH

MOJIYYUBIIUN 32 HEro HEYJOBJIETBOPUTEIbHYIO OIEHKY, IOCJE Mepecadyd KOHTPOJBHOIO
MEpPONPUATHS MOTy4aeT Oajlil HUXKE YCTaHOBJIEHHOTO Ha 25%.

Bomnpocskl Kk 3K3aMeHy

1 cemecTp

1

2.

. 3aKkoH HHCPUHU U HHCPUHUAJIIBHBIC CUCTEMbBI OTCUCTA. 3aK0oHbBI JAUHaAMHUKHU MaTepI/IaﬂbHOﬁ TOYKH.

(62}

oo

10.
11.
12.

13.
14.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

26.
27.

DJIeMEHThl KHHEMATUKU MaTepUalibHOM Touku. Tpaekropus. [Iyts u nepemenienue. CKOpocTh
Y YCKOPEHHUE TOYKU KaK MPOU3BOHBIEC PAJNyCa-BEKTOPA 10 BPEMEHHU.
Panuyc kpuBu3HbBI TpaekTopuu. HopManbHOE U TaHTE€HIIMAIbHOE YCKOPEHUSI.

I/IMHy.]'IBC MaTepI/IaHBHOﬁ TOYKH U €TI0 UISMCHCHHUC.

. BHeltHue ¥ BHyTpeHHUE CHIIbl. 3aKOH U3MEHEHMSI HMITYJIbCAa CUCTEMBI. 3aKOH COXPaHEHUs

HUMITYJIbCA.

. Lentp macc (1IeHTp UHEPIIUN) MEXaHUYECKON CUCTEMbI U 3aKOH €T0 JBUKCHUSI.
. DnemeHTapHas padota cuibl. PaboTa cuibl u ee BeIpaskeHUE Yepe3 KPUBOJIMHEHHBIN

UHTErpaj. MOIIHOCTh

. Kunernueckas OHCPI'usa CUCTEMbBI U €€ CBA3b C pa60T0171 BHCIHIHUX U BHYTPCHHUX CHJI.
. IloTenumanpHas OHEPTrHsd CHUCTCMBI. 3akoH COXpPAaHCHUMA MEXaHHUYCCKOM OHCPIUH.
. Kunemaruka BpaliaTCJIbHOI'O IBMXKCHUA TBCPAOI'O TCJIA. VraoBas CKOPOCTb U YITIOBOC

YCKOpPEHUE, UX CBSI3b C JIMHEHHBIMU CKOPOCTSIMU U YCKOPEHUSIMU TOYEK BPALLAIOLIErocs Tea.
MowmeHT cuibl. MOMEHT UMITyJIbCa MATEPUAILHON TOUYKH. Y DPaBHEHUE MOMEHTOB.

3aKOH COXpaHEHHUs] MOMEHTa UMITYJIbCA.

MoMeHT uMITyJIbca Tella OTHOCUTEIBHO HEMOABUKHOM OCH BpalieHusl. MOMEHT HHEPLIMH
TeJla OTHOCUTEIILHO OCH. Y PaBHEHHE JUHAMUKH BPAIATEIbHOTO JBUKEHUS TEa.

MoMeHTBI HHEpLIUU TOHKOTO CTEpXKHs, LUIuHApa, mapa. Teopema Llltelinepa.
Kunernueckast sHeprus Bpamiarooerocs TBepJoro temna. Padora cui, NpuaokeHHbIX K
BpaIlAOLEMYCS TEITY.

[Tnockoe aBmxeHue TBeproro tena. Kunernueckas sHeprus Tena npy IIOCKOM JIBH)KEHUU.
Heunepuunansnelie cucremsl orcyera. Cuibl HHEPLVH.

[Toctynatel ciennanbHON TeOpuU oTHOcUTEIbHOCTH. [IpeoOpazoBanus Jlopenna.
OTHOCHUTENBHOCTD JUIMH U IPOMEKYTKOB BpeMeHH. CoOCTBEHHAs! [UTMHA U COOCTBEHHOE
BpeMmsl.

PensatuBrcTCKMI 3aKOH CIIOKEHHUS CKOPOCTEM.

PenstuBuctckuit ummysbsc. OCHOBHON 3aKOH PENIATUBUCTCKON TUHAMUKH.

PensTuBucTCKOE BBIpA’KEHUE /111 KHHETUUECKOM 3Hepruu. [1osHas sHEprust U SHEPTUs MOKOA.
CooTHOLIEHNS MEXKTy MOJTHOM SHEPTUEN U UMITYJIbCOM YACTHIIBI.

BbIBOoZ1 ypaBHEHHS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UJICANIBHBIX [a30B /7S 1aBJICHUS U
€ro cpaBHeHHUE ¢ ypaBHeHUeM Kiianeiipona - Menzeneena.

MorekyaspHO-KMHETHUECKOE TOJIKOBaHUE a0COIIOTHOM TeMnepaTypbl. Uncio creneHei
cBO0O/IbI MOJIEKYJIbl. 3aKOH PAaBHOMEPHOTO pPaCIpeIeIeHNs SHEPTUH 110 CTETIEHSIM CBOOO/IBI.
Pabota ra3a npu usmMeHeHuu ero oobema. BHyTpeHHss sHeprus. KonmuuecTBo TemIoTHI.
Tennoemkocts. [lepBoe Hayano TEPMOINHAMHUKHY.

BHyTpeHHss sHEprus UaeaabHOro ra3a. 3aBUCUMOCTb TEIJIOEMKOCTH MI€AIBHOIO T'a3a OT
BUJa nporiecca CBA3b TEIUIOEMKOCTEH MPHU MOCTOSTHHOM JIaBJIEHUU U MIOCTOSSHHOM 00beMe.
Anmabarudeckuii mpormecc. YpaBHenue Ilyaccona.

Pacnipenenenne MakcBeiia o CKOPOCTSIM M DHEPTUSAM TEILIOBOTO ABUKEHUS JUISI MOJIEKYJ
UJEAIBHOTO ra3a. DKCIEpUMEHTANIbHAS TPOBEPKA 3aKOHA PacIpeeleHHs] MOJIEKYJI 10
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CKOPOCTSIM.

Cpenusisi CKOPOCTh TEIUIOBOTO ABMKEHHUS, Hanbosiee BeposTHasI CKOPOCTh U
CPEIHEKBaIpaTUYHAsI CKOPOCTh MOJIEKYJIBI UACAIIBHOIO rasa.

Bbapomerpuueckas ¢popmyna. 3akoH bonbiiMana s pacnpeeseHus YacTHI] BO BHEITHEM
MMOTEHIMATIBHOM I10JI€.

SIBneHus nepeHoca B TEpPMOIMHAMUYECKH HEPABHOBECHBIX crucTeMax. ONbITHbIE 3aKOHBI
¢ dy3un, TEIIONPOBOAHOCTH U BHYTPEHHETO TPEHUSI.

CpenHee 4HCIO CTOIKHOBEHUH U CPEIHSISI [UIMHA CBOOOIHOTO MPoOera MOJICKYII.
MonekysipHO-KMHETUYECKAasl TEOPUS SIBJICHUM ITepeHoca B ra3ax.

OO6parumeie 1 HEOOpaTUMBIE TIpoIiecchl. BTOpoe Havano TepMoanHaMHUKH ((HOPMYITHPOBKU
Kiaysuyca nu TomcoHna).

CraTucTuueckuil BEC U SHTPOIHUS TEPMOJUHAMUUYECKON cucTeMbl. CTaTUCTHYECKOE
TOJIKOBaHHWE BTOPOr0 Hayajaa TEPMOJUHAMUKHU. DHTPOIHS UIEATBHOIO ra3a.

Temnoseie agurarenu. KII/ TermmoBoro nurarens. L{ukn Kapuo u ero KII/I.

Cuiibl MEXXMOJIEKYJIIPHOTO B3aUMOJICHCTBHS B Ta3ax. Y paBHeHue Ban-nep-Baanbca.
Kputnueckoe cocrosHue.

BuyTpeHHss s3HEprust peajibHOTo Trasa.

2 cemecTp

1.

2.
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11.
12.

13.

14.

15.

16.

17.

3aK0oH COXpaHEHUs AIEKTPUIECKOTO 3apsiaa. 3akoH Kynona. DnexkTpudeckoe mose.
HanpsokenHocTs. HanpsbkeHHOCTD 1MoJIst TOYeUHOTo 3apsiaa. [IpuHIMI cynepro3uiiuy moJieH.
[Torenmman snexTpocraTHyeckoro nois. Pasnocts nmorenmnuanos. IloTeHmman moss TO4€4HOTO
3apsia. CBsI3b HANPSHKEHHOCTH M MTOTEHITMATIA.

. IToTok BekTOpa HaPS)KEHHOCTHU AJIeKTpocTatndeckoro noss. Teopema ["aycca ans

AIEKTPOCTATUYECKOTO MOl B BAaKyyMe U €€ MPUMEHEHHE K pacuéTy moseil 0ecCKOHeUHOM
IUIOCKOCTH, LIMJIMHJIpa U 11apa.

. HOJ'ISIpI/ISaI_II/IH JUDBJICKTPUKOB. Cas13aHHEIC 3apsaJbl B JUIJICKTPHUKAX. HOJ'IHpI/BOBaHHOCTB.

I[I/IBJ'IGKTpI/I‘IGCKaﬂ BOCIIPUUMYNBOCTD.

. Dnektpuyeckoe cMmellenue. Teopema ['aycca nist 31€KTpOCTaTUUECKOTO MO B AUIIIEKTPHKE.
. IIpoBOIHUKH B AJIeKTpOCTaTUYECKOM 1osie. Pacnipenenenue 3apsaoB B npoBogHuke. [lone

BHYTpPHU IMPOBOAHUKA U €I'0 ITIOBECPXHOCTHU.

. DIEKTPOEMKOCTh YETUHEHHOTO MPOBOAHMKA. B3anmMHas EMKOCTh IBYX MPOBOJHUKOB.

Konzaencaropsl.

. DHEpTHUsl IEKTPOCTATUIECKOTO T0Js1. OOBEMHAS TIJIOTHOCTh SHEPTUH.
. IToCcTOSTHHBII 3JIEKTPUYECKHI TOK, €r0 XapaKTEPUCTUKH U YCIOBHS CYLIECTBOBaHUs. Pa3HOCTh

noteHimanos, J[C. 3akon Oma 11 OTHOPOTHOTO U HEOHOPOJIHOTO yYacTKa IEIH.

Pabota snekrpuueckoro Toka. 3akoH Jxoyinsa- Jlenna.

PasBeTBnennsle anexTpuueckue nenu. [lpasuna Kupxroda.

MaruutHoe nose B Bakyyme. MarautHas nHaykinus. 3akoH buo-Casapa-Jlannaca. MarautHoe
I10JIE MPSIMOTO MTPOBOJIHHUKA C TOKOM. MarHuTHas MHAYKIUS HA OCH KPYTOBOT'O TOKa.
Buxpesoli xapakTep MarHuTHOrO 1oss. Teopema o HUPKYJISALUNA BEKTOpa MarHUTHOU
MHAYKIHMU (3aKOH MIOJTHOTO TOKA) U €€ MPUMEHEHHUE K pacd€Ty MarHUTHOTO MOJIsl TOpoua u
JUIMHHOT'O COJIEHOMA.

JlelicTBME MAarHUTHOTO TIOJIS1 HA MPOBOJHUKYU ¢ TOKOM. 3aKOH Amriepa. JlelicTBue MarHuTHOTO
10JIs1 Ha ABMKyIuecs 3apsaabl. Cuna Jlopenna. [IBukeHne 3apsKeHHbBIX YaCTHIl B MAarHUTHOM
oJIe.

MarnuTHslil notok. Teopema ["aycca qiis BekTopa MarHUTHOM MHAYKIMH. PaboTa
MEpEMEIICHHS IPOBOJHUKA C TOKOM U KOHTYpa ¢ TOKOM B MarHUTHOM TOJIE.

KoHTyp ¢ TokOM B MarHuTHOM 1oJie. MarHuTHeIi MOMEHT. MOMEHT cuJl, AEMCTBYIOIUX Ha
KOHTYP € TOKOM B MarHUTHOM IIOJIE.

MarnutHoe nose B Bewectse. HamaranueHHOCTh. CBSI3b HAMarHUYEHHOCTH C
MOJIEKYJIIPHBIMU TOKaMH.



18. 3akoH MoyIHOro TOKA /11 MAarHUTHOTO 10JIs B BelecTse. HanpskEHHOCTE MArHUTHOTO MOJIS.
MaruuTtHas BOCOpUUMYHUBOCTD BellecTBa. MarHuTHas IPOHULIAEMOCTh cpeibl. ua-, napa- u
(beppoMarHeTuKH.

19. fIBneHune >MeKTPOMArHUTHOM WHAYKIUH. 3aKOH 3JIEKTPOMAarHUTHOM nHAyKuu. [IpaBuio
Jlenna. BuxpeBoe aieKkTprudeckoe moie.

20. SIBnenne camonHAyKIMH. MHIyKTHBHOCTD. HAYKTUBHOCTD JUTMHHOTO COJICHOU/IA.

21. DHeprust MarHUTHOrO Noist. OOBEMHAS IIIOTHOCTh SHEPIHH.

22. BuxpeBoe aieKTpuyeckoe mnosie. YpaBHeHus MakcBesuia st 3JIeKTPOMarHUTHOTO TI0JIS B
UHTErpanbHOM hopme.

23. SIBneHue B3auMHOW MHIyKIIMU. B3anuMHast HHAYKTUBHOCTh. | apMOHMYECKHE KOJIeOaHusI.
JuddepenunanbHoe ypaBHeHHE rapMOHNYECKUX KoseOaHuil. CioxkeHne rapMOHMYECKHX
KOJICOAHUI OJJTHOTO HAINpaBJICHHs U OJUHAKOBOM yacToThl. BekropHas nuarpamma. buenus.

24. MexaHnueckue rapMoHu4ecKue Koiaeoanus. [IpyKuHHBIN, MaTeMaTHYeCKUi U U3NIECKUI
MasiTHUKH. DJIEKTPUUECKUI KoJeOaTebHbI KOHTYP. DHEPrusi TapMOHHUYECKUX KOJICOAHUH.

25. luddepennnansHoe ypaBHEHHE 3aTyXalouX KojaeOaHni (MeXaHUYeCKUX U
AIIEKTPOMArHUTHBIX) M €ro peleHue. Anepuoaudeckuii mpouecc. Jlorapugmmuaeckuii
JIEKPEMEHT 3aTyXaHUsl U JOOPOTHOCTb.

26. luddhepeHnmanbsHOE ypaBHEHUE BEIHYKICHHBIX KOIeOaHU (MEXaHUYECKUX U
3JIEKTPOMArHUTHBIX) M €ro pelieHne. AMIUIMTY1a U (pa3a BEIHYKJICHHbBIX KOJICOAHUH.
Pe3onanc.

27. Bonnosble npouecchl. [IpofonbHble U onepevHble BOJIHBL. Y paBHEHHE OEryIIel BOJIHBI.
JlnvHa BOJIHBI M BOJIHOBOE YHCIIO. BOJIHOBOE ypaBHEHHUE.

28. YpaBHeHMst MakcBelia Juis 3JIEKTPOMarHUTHOT'O 110JIs B MHTErpaJIbHOM U ¢ depeHnanbHon
dopmax. Buxpesoe anekTpuueckoe mosie. Tok cMeleHus.

29. luddepenunanbHoe ypaBHEHUE 3JIEKTPOMArHUTHOM BOJIHBL. OCHOBHBIE CBOMCTBA
AJIEKTPOMAarHUTHBIX BOJIH. DHEPrus 3JIEKTPOMAarHUTHBIX BOJIH. BexkTop YMmoBa — [loiiHTHHT .

3 cemecTp
1. UnTepdepenus BoaH. YCIOBUS MakCUMyMOB M MHUHUMYMOB. OmnTuyeckas JUIMHA MyTH U
pa3HocTh Xona. Pacuer nHTepd)EepEHIIMOHHOM KapTUHBI OT IBYX KOT€PEHTHBIX MCTOYHHUKOB.
. MOHOXpPOMAaTHYHOCT ¥ BpEMEHHAs! KOTEPEHTHOCTh. BpeMs 1 1JInHA KOTrepeHTHOCTH.
. Iutepdepennns B TOHKUX ieHKax. [logockl paBHOM TONMIIMHBI U paBHOTO HakJIoHa. Kosblia
HeroToHa.
. Audpakuus ceera. [Ipunnun I'olirenca-®penens. Meroa 300 @penens.
. Audpakuus @penens Ha KpyriioM oTBepcTUr U nucke. ludpakuus OpayHrodepa Ha 1IeH.
. JAndpaxnmonnas pemerka. Jucrepcus u pazpemiaromnias cuia.
. Pa3pematomiast cnocoOHOCTh ONTHYECKUX MPUOOPOB.
. Audpakuus Ha npoctpancTBeHHOU pemetke. opmyna Bynwsga-bparra.
. ducnepcus ceera. ObmacTu HOpMaIbHON M aHOMaIbHOM TUCTIEPCHH.
. [onspuzanus ceera. Ctenenp nosipu3anui. ECTeCTBEHHBIN U MONSPU30BaHHBIN CBET. 3aKOH
Mairoca.
11. [Nonspuzanus cBera npu oTpakeHuu. 3akoH bprocrepa.
12. PaBHOBecHOE TEIIOBOE M3MydeHHe. AOCOMIOTHO YepHoe Teno. 3akoH Kupxroda.
13. 3akon Credana-bonbimana. PacrpeneneHue sHEpruu B CIEKTpe aOCOOTHO YEPHOTO Tela.
3akoH cMerieHus Buna.
14. Buemnuit potorddekt u ero 3akoHbl. TOPMO3HOE pEHTI€HOBCKOE U3TyUYEHHE.
15. ®otonsl. Umnynbse ¢porona. ekt Komnrona.
16. KoprryckysipHO-BOJTHOBOH jyanu3M cBOWCTB BemiecTtBa. @opmyna ne bpoiins. OmbeiTHOE
o0ocHOBaHue TunoTesbl ae bpoiins.
17. CpotictBa BoaH jae bpoiins. BepostHOCTHBIN cMmbIch BOH 1e bpoitns. BomnoBas dhyHkmus u
€€ CTaTUCTUYECKUI CMBICIL.
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18.

19.

20.

21.

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

29.

30.
31.

32.

33.
34.
35.
36.
37.

CootHomieHue HeompeaeineHHocTeld ['eiizeHOepra Kak MPOSIBIEHWE KOPIYCKYJISIPHO-
BOJIHOBOTO JlyaJlu3Ma.

Obmee ypaBHenue lllpeaunrepa. Cratuctuyeckass WHTEpIpETalMsi BOJHOBOW (DYHKIIHH.
CranuonapHsle coctosiHus. Y paBHeHue lIpenunrepa s cTalliOHApHBIX COCTOSHUM.
[Ipumenenue ypaBHenus lllpenuHrepa K ONMCaHUIO JBUKEHUS YaCTHIBI B IPSIMOYTOJIbHOU
MOTEHINATILHOH sIME ¢ OECKOHEYHO BBICOKUMH CTCHKAMH.

BonoponononoOHasi cuctema B KBaHTOBOM MexaHHKe. ['J1aBHOe, opOUTaIbHOE U MarHWTHOE
KBaHTOBBIE YMCIIa. DHEPreTUYECKUE YPOBHU aToMa Boaopoaa. CeKTpbl

CBoOopanas yactuiia u ee BoiaHoBas GyHKus. TyHHEIbHBIN 3P deKT.

Omneit Tepna u I'epnaxa. Ciun 2nekTpoHa. CIMHOBOE KBAHTOBOE YHCIIO.

AtoM B MarHuTHOM T10J1e. D dekt 3eemana.

IIpunnun [Taynu. PacnpeneneHue 3JIeKTPOHOB B aTOME I10 COCTOSIHUIO.

PentrenoBckue ciektpel. TOpMO3HOE U XapaKTEPUCTUYECKOE PEHTI€HOBCKOE U3ITyUYECHUE.
TemmoemkocTh kpuctamio. Teopust DinmTeitna. Teopust [{ebas. DOHOHBI.

KBanToBas cratuctuka @epmu-upaka. @ynkuus pacupenenenus Pepmu-/lupaka. DHeprus
Depmu.

KBaHTOBass Teopus 3JIEKTPOHOB IPOBOAMMOCTA B MeTaiuie. PacnpeneneHue 3J1€KTPOHOB
MIPOBOAMMOCTM IpU aOCOJIOTHOM HyJ€ TeMmIeparypbl. BiusHue TtemmepaTypsl Ha
pacrpeesieHue 31€KTPOHOB.

CaepxnpoBoauMocTh. CBONCTBA CBEPXIIPOBOASILIETO COCTOSTHUS.

DHepreTU4YecKkue 30Hbl B KpHUCTaUlax. PacmpeneiieHHe 3JIE€KTPOHOB IO SHEPreTUYECKUM
30HaM. MeTaibl, TU3JIEKTPUKHU, TIOTYTIPOBOHUKU.

[MonynpoBoanuku. CoOCTBEHHass W NOpPUMECHas MPOBOAUMOCTh  IOJYIPOBOJHUKOB.
DNEKTPOHHO-BIPOYHBIN EPEXOI.

Cocras sapa. [ledext macchl. DHeprus CBA3H. SlnepHble CHIIBL.

3aKOH paJIMO0aKTUBHOTO pacnaia. AKTUBHOCTD.

3aKOHOMEPHOCTHOL-, -, Y-M3JIy4eHHii aToMHbIX aaep. [Ipupona o- u B-pacmanos.

SnepHble peakuu. DHEPrusi U MOPOT PeaKuy.

OneMeHTapHble yacTHLbl. VX kiaccudukanus ¥ B3aMMHas IPeBPaIaeMocThb

8. YYEBHO-METOJIUYECKOE U UH®OPMAIIMOHHOE OBECNIEYEHUE
YYEBHOM JUCHUATIIAHEI

OcHoBHasi InTepaTypa
Hponos N.E. Mexanuka. OcHoBuble 3akonbl / WU.E. Upomos. — 3-¢ m3xa., ucnp. — M. :
JlaGopatopus bazoBeix 3nanwmii, 2001. — 251 c.

. Uponos UN.E. ®usuka makpocucrem. OcaoBHbie 3akoHbl / M.E. Uponos. — 3-e u3x., ucrp. —

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

Hponos N.E. Dnekrpomaraernsm. OcHoBHbIe 3akoHb! / U.E. Upomos. — 3-¢ u3., ucnp. — M. :
JlaGopatopus bazoBeix 3nanwmii, 2001. — 352 c.

Hponos N.E. BoHoBsie mporieccel. OcHoBHBIC 3akoHbI / W.E. UpoaoB. — 3-¢ u3., ucnp. — M.
: JJaboparopus bazossix 3nanuii, 2001. — 256 c.

Hponos, U.E. KanToBas ¢pusnuka. OcHoBHBIC 3akoHbI / .E. Uponos. — 3-¢ u3., ucnp. — M. :
JlaGopatopus bazoBeix 3nanwmii, 2001. — 272 c.

Hponos N.E. 3amaun o obment ¢usuxe / N.E. Uponos. — 11-e uzn., crep. — C-I10. : Jlans,
2006. — 416 c.

Kamamaukos, H.II. [lpaktukym mo pemieHuro 3amad mo oomemy Kypey (usuku. OCHOBBI
KBaHTOBON ¢u3uku. CTpoeHHue BemiecTBa. ATOMHas W sjaepHas ¢usznka [DIEeKTPOHHBIN
pecypc] : yue6Hoe nocodue / H.I1. Kanamuukos, H.M. Koxesuukos, T.B. Koteipno [u np.].
— DOmnektpon. paH. — C-I16. : Jlaws, 2014. — 238 c¢. — Pexum pgoctyna:
http://e.lanbook.com/books/element.php?pll_id=49468 — 3aru. ¢ sxpana.



8. CagmenneB U.B. Kypc dusuxu: yued. mocodue: B 3 1. T.1 Mexanuka. MonekyinsapHas ¢pusnka.
2-e¢ u3n., crep. —CII6. : UsnatensctBo "Jlaww", 2006. — 352 c. : un. — (YueOHuUKH 7S
By30B. CrienuaipHast TUTeparypa).

9. CagenneB U.B. Kypc dusuku: yuebd. mocodue: B 3 T. T.2 DnekrpudectBo Konebanust U BOIHBI
BonnoBas ontuka. 2-¢ usn., crep. —CII6. | U3natensctBo "Jlans", 2006. — 480 c. : nn. —
(Yuebuuku ais By30B. CrernuanbHasi JIMTepaTypa).

10. CamenwseB U.B. Kypc ¢usuku: yue6. mocodbue: B 3 1. T 3 KpanrToBas ontuka. ATomMHas
¢dusuka. Ousuka TBepaoro Tena. Gus3rKa aTOMHOTO SAApa M AIEMEHTAPHBIX YacTHUIl. 2-€ U3,
crep. —CII6. : MUznmarensctBo "Jlanw"", 2006. — 320 c. : un. — (Y4eOHHMKHU 171 BY30B.
CrernuanbHas IUTEpaTypa).

JonoJHUTe/IbHAA JTUTEPATYpa
1. Benukos b.C. Pemenue 3aga4 no ¢pusuke. O6ume meronst / b.C.Benukos — M. : Beicias
mkoina, 1986. — 208 c.

2. CasenbeB M.B. CO60pHHK BOIPOCOB U 33124 110 001Ieit ¢pusuke : yueb. nmocodue. / U.B.
CagenbeB - 6-¢ u3a., crep. — C-I16. : Jlanb, 2013. — 288 c. : un. — (YueOHUKH 715 BY30B.
CrernuanbHas JIUTEpaTypa).

IIporpammuoe oGecnieyenue:
CrenmanbHOE IporpaMMHOE oOecTriedeHne He TpeOyeTCs.

LMS u UnTepHeT-pecypcebl:
OopazoBarenbhbii moprant HUAY MU®U . URL: https://online.mephi.ru/
2. lentp wuHbOpMaIMOHHO-OUOIMOTEYHOTO oObecredeHuss y4yeOHO-HAyYHOU [1eATeIbHOCTH
HUAY MU®U URL: http://library.mephi.ru/.
3. DOmnexTtpoHHas wuHpOpMaMOHHO-00pa3oBarensHas cpena TWU HUAY MUOU URL:
http://stud.mephi3.ru/.
4. DnexkrpoHHO-OMOMmorednas cucrema URL: IPRbooks https://www.iprbookshop.ru/.
Kypco! Beaymux By3oB Poccun mmardopmsr OTkpeiToe oOpazoBanue https://openedu.ru//
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9. MATEPHAJIbHO-TEXHUYECKOE OBECHEYEHUE YUYEBHOI
JUCHUTINHBI

AYI[I/ITOpI/ISI AJIs1 TPpOBCACHUA 3aHATHH JEKIIMOHHOTO THIIA, 3aHATHI CCMHUHApPCKOro Tura,
TpyHnImoBbIX W HWHAWBHUAYAJIbHBIX KOHCyHbTaHI/Iﬁ, TCKYIICTO KOHTPOJIA H HpOMe)KYTO‘{HOI\/'I
arrecranuu, ajid CaMOCTOSTCIBLHOMI pa6OTI)II

npoekTop Nec + 9kpaH (HACTEHHBIN), KoMIblOTEp: mpoieccop IntelPentium 4; omepartuBHas NaMsATh
4GBDDR3; monuTop KK Benq 19,57, knaBuarypa, mbiis, Adobe Reader

Kaxnplii CTyJIEHT HWMEET CBOM JIOTUH M TapoJib JUIsi BXOJa B OJIEKTPOHHYIO
nH(popMarmoHHo-00pa3oBarenbHyto cpeny T HUAY MUOU (http://stud.mephi3.ru/)
Kaxxnip1ii CTyJIEHT UMEET J0CTYI K JIEKTPOHHO-01OmoTeuHoi cucreme IPRbooks.

[Iporpamma coctaBneHa B cooTBercTBHM ¢ TpeboBanmsimu OC BO HUAY MUDU no
HanpaBienuto noaroroBku 15.03.05 «KoHcTpykTOopcko-TeXHOJIOTHYECKOe —obecreueHune
MAaITHHOCTPOUTEIHHBIX TIPOU3BOJICTBY.

ABTOp: nouieHT Kadeapsl oomein puznku C.A.Pomammna.
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