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AHHOTANIMUA

JucrunnmHa «®Pu3nKa» TaeT MPECTaBICHHEe O COBPEMEHHOW (PH3WYECKON KapTHHE
MHpa, 3aKJIAIBIBACT OCHOBBI €CTECTBEHHOHAYYHOTO MHUPOBO33PEHUS, CIYXKHUT (PyHAAMEHTOM
OOLIETEeXHUYECKOW dpynuiuu, (HOpMHUPYET HABBIKM JKCIHEPUMEHTAIbHOIO HCCIIeI0BaHUS
(bU3MUeCKUX SIBICHHUH U MPOLIECCOB.

1. IEJb OCBOEHUS YUYEFHOM JUCIUILINHBI

Heapio yueOHoil aucuumanabl «@Pu3nka» sBIAETCA (POPMUPOBAHUE Yy CTYICHTOB
OTIOPHBIX 3HAHMM, MO3BOJSIONIUX BBIICIUTH OCHOBOIIOJIATAIOIINE OMBITHBIE 3aKOHBI U HA HX
OCHOBE IIOCTPOUTH METO/] TO3HAHUSI IPUPOJAHBIX SIBJICHUH.

I'imaBHO¥M 3ajaveil IUCLUIUIMHBI SBJIAETCS O3HAKOMIICHHE CTYIEHTOB C OCHOBHBIMU
(dyHIaMEHTATBHBIMU MOHATUSMU U 3aKOHAMHU COBPEMEHHOHN (DM3MKH, C SKCIIEPHUMEHTAIbHBIMU
(akTamH, OJI0KEHHBIMU B OCHOBY (DU3HKHU.

YyeoHunle 3242494 AUCHUILINHEIL:

B npornecce u3ydeHus JUCHUIUIMHBI CTYAEHTHI JOJKHBI OBJIA/I€Th 3HAHUSMU:

- OCHOBHBIX ()YHJAMEHTAJIBHBIX 3aKOHOB KIIACCUYECKOW U COBPEMEHHOU (DU3UKU;

- 0 pa3IMuHBIX (U3MYECKUX MOJENAX OKPYXKAIOIIEro MUpa M TpaHHULAX HPUMEHHMMOCTHU
(bu3nYECKuX TEOpuUil;

- paboThl C HAYYHOU U HAyYHO-METOAMUYECKON JIUTEpaTypoH;

- TpoBeneHus (PU3NYECKOTO SKCIEpUMEHTa M O00padOTKH pe3yabTaTOB W3MEPEHHHU, aHAIM3a
HOJIy4EHHBIX Pe3yJIbTaTOB,;

- HCIOJIb30BaHUs MaTEMaTUUYECKOT0 annapaTta QU3uKH;

- pelleHHs NPAaKTUYECKUX 3a/ay, BO3HHMKAIOIIMX B HOCIeAyoled mnpodeccuoHalIbHON
JESITEIIbHOCTH.

2. MECTO YYEBHOM JUCIAILJINHBLI B CTPYKTYPE OOII BO

Jucnunnmza «@u3nKa» U3ydaeTcsl CTyAEHTAMHM IIEpBOIO M BTOPOrO Kypca, BXOIHUT B
TEOPETUYECKUI OJIOK eCTeCTBEHHO-HAyyHOro MoAyns pasjena b.1, oOs3arenbHOM dacTu
yueOHOro IUTaHa TIO0 HAaMpaBJICHUIO MOATOTOBKH  «KOHCTPYKTOPCKO-TEXHOJIOTUYECKOE
o0ecrieyeHne MaIIMHOCTPOUTEIbHBIX MPOU3BOJICTB» MNpodmiIs NOoAroToBKM «COBpEMEHHBIE
TEXHOJIOTMYECKHUE TIPOLECCHI M3TOTOBIIECHUS U3/1EJINNA B MAIIMHOCTPOCHUM.

JlcuumuivHa OCHOBBIBAETCS HA 3HAHUSX M YMEHHUAX, CHOPMHUPOBAHHBIX Y 00y4aroluXxcs B
pe3yabpTaTe OCBOCHMS IIKOJIBHBIX KypcoB «Du3nka» u «MareMaTukay.

BX0aHOM KOHTPOJIb 3HAHUN HE IIPENYCMaTPUBACTCA.

Jannast nucuuruiMHa sBisercs (yHIaMEHTalNbHOM U TpeOyeT il CBOEro MU3Yy4EHHUS
OTIpPENIeNIEeHHOTO0 YPOBHS MaTemMaThdeckod KynbTyphl. IlpenogaBanue ¢Qu3uku ¢ mepBoOro
ceMecTpa IpEeAnoJiaraeT IMPOBOAUTh MaTEeMaTH4YECKHME OTCTYIUIEHMS [0 XOAy HW3Yy4YeHUs
npeamera. BmecTe ¢ TeM akLeHT JenaeTcs Ha IMOHUMaHuWe (U3MYECKHX SIBICHUH, MX
B3aMMOCBSA3M, (OPMUPOBAHWE HAYYHOIO MHMPOBO33PEHHUSI M COBPEMEHHOTO (hPU3MUECKOro
MBILIEHHS, TPUOOPETEHUH HABBIKOB (U3NUYECKOTO MOJCIUPOBAHMS TNPUKIAJHBIX 3a]ad
OyyIIero HampaBJICHUS TTOATOTOBKH.

N3yueHne TUCHMITIMHBI HEOOXOIUMO Ui JalbHEHIIero u3y4yeHus TaKuxX JUCIUIUINH, Kak
"Teopernueckas mexanuka", "OcHOBBI TeruioMaccooOmena", "CompoTHBICHHE MaTepHAIOB",
"T'mppaBnuka, u ap.

VYka3aHHbIE CBSA3M U COAEpKAHUE TUCHUIUINHBI «Du3HKay JatoT 00ydaromeMycsi CHCTEMHOE
IIPEJICTaBICHUE O KOMIUIEKCE M3ydaeMblX AUCIUILIMH B coorBeTrcTBu OC BO HMAY MUODU,
YyTO  O0EcneynBaeT  COOTBETCTBEHHBIM  TEOPETHMUECKUH  YPOBEHb M IPAKTHUECKYIO
HaINpaBJIEHHOCTh B cUcTeMe 00yueHHs Oy yliel AesTeIbHOCTH OaKkaiaBpa.



3. ®OPMUPYEMBIE KOMIIETEHIIUU U IIJIAHUPYEMBIE PE3YJIbTATbBI
OBYYEHUA

[Iponiecc m3ydyeHus: nucuuruinHbl «®Du3nkay HampaBiieH Ha (HOPMUPOBAHHUE CIEAYIOIIUX
komnerennui: YK-1, YKE-1.

Kon
Komnerenmus
KOMIIeTeHIIHH
VK-1 Crioco6eH OCyIIECTBIATh MOUCK, KPUTUYECKUIA aHAIM3 U CHHTE3 HHPOPMAIIUH,
MPUMEHSATh CUCTEMHBIN MTOAXOI U1l PEUIEHUS IIOCTABJIEHHBIX 3a]1a4
CrnocobeH  WCHONB30BaTh  3HAHWUA  ©CTECTBEHHOHAYYHBIX  JAWCIUIUIMH,
VKE-1 IIPUMEHATH  METOABl  MAareMaTU4eCKOro aHajiu3a W MOJEIIMPOBaHMUS,

TEOPETUYECKOTO M OSKCICPUMCHTAJIIBHOI'O HCCIECAOBAaHHA B IIOCTAaBJICHHBIX
3agadax

I/IH,I[I/IKaTOpaMI/I JOCTHIXCHUA KOMHCTCHHI/Iﬁ SABJIAOTCA:

Koz Koz WNunukartop
KOMIICTCHIIMU | WHAUKATOpA
VK-1 3HaTh: MeTOmWKH cOopa W 00paboTKHM WHGOpPMAIWH; aKTyallbHbIE
3-YK-1 poccuiickne u 3apyOexHble HCTOYHUKHM wuH(popMarmuu B chepe
mpodecCHOHANBHON AEATENLHOCTH; METO/I CHCTEMHOTO aHAIIN3a
YMeTb: NpUMEHSTh METOAWKH TOHCKa, cOopa u 00paboTKH
V-VK-1 nH(MOPMAIINU; OCYIIECTBIATh KPUTHUECKWH aHalW3 W CHHTE3
nHOPMALIMH, TOTYYEHHON U3 Pa3HbIX HICTOUHHKOB
Bnagers: merogamm moucka, coopa U 00pabOTKH, KPUTHYECKOTO
B-YK-1 aHaIIM3a W CHHTe3a WHPOPMAINH, METOJAUKONH CHCTEMHOTO TOJXO0/a
JUISL pelIeHysi HOCTABJICHHBIX 3a1a4
3HaTb: OCHOBHBLIC 3aKOHBI €CTCCTBECHHOHAYYHBIX OUCHUIIIINH, METO/bI
VYKE-1 3-VKE-1 MaTEMaTHYECKOTO aHalM3a W MOJCIUPOBAHUS, TCOPETUYECKOTO H

OKCICPUMCHTAJIbHOT'O UCCJICTOBAHU

YMETH: HCNOJIB30BATH MATEMATHYCCKHUE METOAblI B TCEXHHUYCCKHUX
MPUITOKCHUAX, paCCYNUTBIBATE OCHOBHBIC YW CJIOBBIC XaPAKTCPHUCTHUKHU
CHy‘IaﬁHLIX BCJIMYUH, PCIIaTb OCHOBHBLIC 3aa4un MaTeMaTHUIEeCKOM
CTATUCTUKU; pCIIATH TUIIOBBIC PACUCTHBIC 3aJdYn

V-VKE-1

BJIAJICTh. METOJAMH MaTeMaTHYeCKOrO aHalM3a M MOJCIHPOBAHHS;
METOJaMM pEIICHHs 3a/lady aHalh3a M pacueTa XapaKTePHCTHK
B-YKE-1 ¢u3nueckux  CUCTEM, OCHOBHBIMH  IpHeMamMu  0o0paloTku
IKCIIEPUMEHTAIBHBIX JIAHHBIX, METOJAMH PabOThl C HPHKIAIHBIMH
MPOrpPaMMHBIMH POJYKTaMHU

4. BOCIIUTATEJIbHAS PABOTA

Kon | Hampasnenue/uenu Coznanue yciosui, Hcnonp30BaHne BOCIUTATEIBHOTO
o0ecreynBaroIINX: MOTEHIIMaa y4eOHBIX AUCHHUILINH
B16 | IlpodeccuonansHoe | dopmupoBaHue KyabTypsl | Vcnonbp3oBaHne  BOCHHMTATENBHOTO
U TPYZIOBOE HCCIIEIOBATENbCKON 1 MOTEeHIIMAaja JTUCIUTIAH
BOCITUTaHHE HNHXEHEPHOU o01enpoecCHOHAIBHOTO  MOJTYJIS
NeSITeIbHOCTH it (GOpMUPOBAaHHSA  HABBIKOB
BIIA/ICHUS IBPUCTUYECKUMU

MeTOJAaMH TIOMCKa W  BBIOOpa
TEXHUUYECKUX PEIICHUH B YCIOBHSX
HEeOoMNpeAeIeHHOCTH yepes
CHelUalbHble 3aJaHusl (METOAMKHU
TPU3, mopdonornueckuil aHamus,




Kon | HampaBnenue/uenu Co3naHue yciaoBuid, Hcnonbp3oBanue BOCIUTATEIEHOIO
06€CHG‘II/IB3IOH_II/IXI IIOTCHIIHajia y‘-I€6HI>IX JOUCHUIIIINH

MO3TOBOM MITYpM H Jp.), KYyJIbTYpPbI

WH)XeHepa-pazpaboTunka yepes

OpPraHM3alMI0 IIPOEKTHOH, B TOM
YHUCJIE CAMOCTOSATENBLHOM paboThI
o0y4aroIuxcss € HCHOJIb30BaHUEM
IIPOrPaMMHBIX [TAKETOB

OpFaHI/I3aI_II/I$I HHTCPAKTUBHBIX MepOHpI/ISITI/II;'I U pcajm3anusa CHCHUAIU3UPOBAHHBIX

Sa,I[aHI/Iﬁ C BOCIIMTATCJIIbHBIM U COIMAJIbHBIM aKIICHTOM:

5.

BBIOOD CITOCOOOB M METOJIOB pelIeHHs PU3NICCKUX 3a/1a4 (CaMOCTOsTeNIbHAs paboTa);
BBIIIOJIHEHUE M 3alluTa J1a0OpaTOpHBIX pabOT HAa TEMBI, CBS3aHHBIC C JICKIIMOHHBIM
MaTepHaIoM JUCIUILINHBI (JlabopaTopHas pabora).

[TepeunciieHHBIE MEPONIPUATHS HAIPABJICHBI HA:

(dhopMUPOBaHNE HABLIKOB PEIICHUS Pa3IMYHbIX (DU3MUSCKUX 3a7ad,

(dopMHpOBaHUE y CTYJICHTOB TPYIOBOH MOTHBAIlMM M aKTUBHOW MPO(ECCHOHATHLHON
MO3ULIMH, TUYHOTO TPYIO0TIO0HS;

pa3BUTHE  TBOPYECKMX YMEHMH W  HAaBBIKOB, (OPMHUPOBAaHHUE  TBOPYECKOTO
po(heCCHOHATLHO-OPHEHTUPOBAHHOTO ~ MBINIUICHUS, HEOOXOJAMMOTO IS  PEHICHHS
HECTaHIAPTHBIX 3a/1a4.

CTPYKTYPA U COAEP)KAHUE YYEFHOM IUCIUATLINHBI

OO01mmas TpyI0eMKOCTh TUCIUTUTHHBI CocTaBisaeT 15 3aueTHbix eaunmil, 540 4acos.

Ne | HaummeHoBaHUe pa3zena yaeOHOM Buner yueOHoi O06s13ar. Artrecta | Makcu
1/ JUCHHUIIIINHBI JCATCIbHOCTH, BKIIFOYasA TeKyH.II/Iﬁ s MaJIbHbI
n CaMOCTOSITENIbHYIO KOHTPOJIb pasgena | it Gamn
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1 kypc, 1 cemectp
1 | Paznen 1. Mexanuka JIP1-5
1-8 |16 |16 | 4 59 BbJ131-7 | KN1-8 30
T1-8
2 | Pazgen 2. MonekynsipHas JIP2-10
(cratuctuueckas) puzukau | 9-12 | 8 | 8 4 38 | bA32-11 |KM2-12 30
TEPMOAMHAMHUKA T2-12
Hroro B TeueHuu cemectpa 24124 | 8 97 60
DK3aMeH 40
HUTOT'O 3a 1-it cemectp 100

1 xypc, 2 cemecTp




3 | Pazgen 3. DaexTpuuecTBO 16 12112 | - 38 B"If[13.16-5 KI11-6 16
4 | Paznen 4. Maruetusm JIP1-8
79 | 8 | 8 4 | 35 b/132-8 | KN2-9 22
T2-9
5 | Pa3nen 5. Mexanuueckue u JIP2-12
AJICKTPOMArHUTHHIC 10-12| 4 | 4 4 24 | bA33-11 |KMU3-12| 22
KoJIeOaHusl U BOJIHBI T3-12
Htoro B TeueHnn cemecTpa 24 | 24 | 8 | 97 60
DK3aMeH 40
HUTOT'O 3a 2-it cemectp 100
2 xypc, 3 cemectp
6 Pa3nen 6. BonHoBas ontuka JIP1-5
16 | 6 | 6 - 40 bJ31-5 | K11-6 22
T1-6
7 | Pasnmen 7. KBanToBas husnka JIP2-7
7-10 | 4 | 4 4 | 28 baA32-9 |KM2-10| 22
T2-10
8 | Paznen 8. DnemeHTHI
KBaHTOBOH CTaTUCTUKU U 1116] 6 | & 4 | 36 B/133-15 16| 16
(U3HUKY TBEPIOTO TEIA. T3-16
SAnepHas ¢usuka
HToro B TeueHnu cemecTpa 16 | 16 | 8 | 104 60
DKk3amMeH 40
NTOI'O 3a 3-ii cemecTp 100

HANMEHOBAHME TEM U COJAEPKAHUE JEKIIMOHHBIX 3AHSATHAM

Pazoen 1. Mexanuxa

Ilpeomem ¢husuxu. Metonpl (U3NYECKOTO HCCIEAOBAHMS: OIBIT, THUIOTE3a, SKCIEPUMEHT,
teopus. Ponab pu3MKK B pa3sBUTHUM TEXHUKU M BIUSHUE TEXHUKH Ha pa3BuTHE QU3MKU. CBS3b
¢u3uku ¢ npyrumu Haykamu. JuddepenunpoBanre BEKTOpOB.

Tema 1.1 KunemaTnka mMaTepuanbHON TOUYKH.
IIpencraBieHuss 0 CBOMCTBaX IMPOCTPAHCTBA U BPEMEHM, JIEKALIUE B OCHOBE KJIACCHUUYECKOU
(HBIOTOHOBCKOM) MEXaHUKHU. DJIEMEHTbl KUHEMAaTHUKH MaTepUalbHOM TOYKU. 3aKOH JBUKECHMUS
MaTepuaabHOW TOUKH. CKOpPOCTh M YCKOPEHHME TOYKHM KaK IPOU3BOJHBIE Paguyca-BEKTOpa IO
BpeMeHH. HopmanbHOe U TaHTeHLMadbHOE YyCKOpeHus. Pamuyc KpHUBU3HBI TpPaeKTOPUHU.
[ToctynarenbHOE IBUYKEHUE TBEPAOTO TENA.

Tema 1.2 JlnHaMu4ecKre MPUHIIAITEI MEXaHUKH.
[TonsiTHE COCTOAHMS B KJIACCHUECKON MEXAHMKE. 3aKOH MHEPLHUU U HMHEPLHUAIBHBIE CHCTEMBI
oTcyeTa. 3aKOHbI JMHAMUKHN MaTepHAJIbHON TOUKH M CUCTEMbl MaTEPUATIbHBIX TOYEK. Y paBHEHUS
neuxenus. Ilpupona cun. Cuiibl ynpyrocTd M CHibl TPEHHMS. 3aKOH BCEMUPHOTO TSTOTEHMSL.
BHeminue n BHYTpeHHHE CHIIBI. 3aKOH COXpPAHEHHs] MMITYJIbCAa M €ro CBSI3b C OJHOPOJIHOCTHIO
npoctpaHcTBa. LlenTp Macc (LIeHTp HHEPLUHT) MEXaHUYECKOM CUCTEMBI U 3aKOH €0 JBHKCHHSL.

Tema 1.3 PaGota u »HEpTHS.



OnemenTapHas pabota cuiibl. PaboTa ciilbl U ee BbIpaXeHUE yepe3 KPUBOJIMHEHHBIH HHTErpall.
MorutHocts. KuneTnueckast sHeprusi CUCTEMBl U €€ CBSI3b C pabOTOM BHEUIHUX U BHYTPEHHUX
CUJI, IPUJIOKEHHBIX K CUCTEME.
[Tone xak ¢dopMa maTtepuu, OCYLIECTBISAIONIAS CUJIOBOE B3aUMOJCHCTBUE MEXKAY 4YacTUIIAMU
BelecTsa. [loreHnuanbHas SHEpPrus MaTepUaJIbHOM TOYKM BO BHEIIHEM CHJIOBOM IIOJIE U €€
CBSA3b C CWJIOH, JEHCTBYIOLIEH HA MaTepUallbHyl0 TOuKy. llosle UEeHTpalbHBIX CHIL
[ToreHunanbHast SHEPrUsl CUCTEMBI. 3aKOH COXPAHEHMsSI MEXAHUUYECKOM APHEPIMM U €ro CBS3b C
OJIHOPOJIHOCTBIO BpeMEHH. Jluccunanusi 3Hepruu. 3aKOH COXPAHEHUs U MPEBPALICHUsI YHEPTUU.
VY aap aGCOMIOTHO YIPYTUX U HEYIPYTUX TEIL.

Tema 1.4 MomeHT umnyJibca.
MOMEHT UMITyJIbCa MATEPUATBHOM TOYKA U CHUCTEMBbI. MOMEHT CHJIBI. Y paBHEHHUE MOMEHTOB.
3aKOH COXpaHEHUs MOMEHTAa UMITYJIbCAa MEXAHUYECKON CUCTEMBI U €TI0 CBA3b C U30TPONHOCTHIO
IIPOCTPAHCTBA.

Tema 1.5 Kunemartuka u JuHaMuKa TBEPAOTO Tea.
DOneMeHTbl KNHEMAaTUKH BpPalaTeIbHOIO JABM)KEHUSA. YTJIOBas CKOPOCTh U YIJIOBOE YCKOpPEHHUE,
UX CBSI3b C JIMHEHHBIMM CKOPOCTSIMH M YCKOPEHHSMH TOYEK Bpamiarouierocs tena. MOMEHT
UMITyJIbCa Te€Ja OTHOCUTEIBHO HENOABMKHOM OCH BpamieHus. MOMEHT HWHepuuu Teia
OTHOCHUTEJIbHO OCU. YpaBHEHHE JAUHAMUKHM BpAllATE€IbHOIO JBW)XXEHHUS TBEPIOTO Tela
OTHOCHTEJIFHO HETMOABIKHOW ocu. KnHernueckast sHeprus Bpamaromierocs Tena. Pabora cui,
MPUIOKEHHBIX K Bpalaoemycs teny. [lmockoe aBuxeHue tena.

Tema 1.6 HemneprpanbHble CHCTEMBI OTCUETA.
Cuiibl MHEPITUH.

Tewma 1.7. DnemMeHThl MEXaHUKH KHUIKOCTEH.
YpaBHeHus: Hepa3pblBHOCTU U bepHymnu. Bsskocts. JlamuHapHbIl U TypOyJNEHTHBIN PEKUMBI
TE€UYEHUsI JKUAKOCTEN. J[BU)KEHHUE Tell B )KUJIKOCTSAX U ra3ax.

Tewma 1.8 PenstuBuctckas KuHEMaTHKA.
[Tpunuun otHocuTeNnbHOCTH B MexaHuke. [IpeoOpazoBanus ["anuned. [loctynatel cenuanbHOR
Teopun  oTHOcuTenbHOCcTU. IIpeoOpasoBanus Jlopenma. IloHsiTHE  OJHOBPEMEHHOCTH.
OTHOCUTENBHOCTh JJIMH U TPOMEXKYTKOB BpeMeHH. MHTepBanm MexJy COOBITHUAMU M €ro
MHBapUAHTHOCTb 1O OTHOIIEHHUIO K BHIOOPY MHEPIUAIBHONW CUCTEMBbI OTcUeTa. PensTuBUCTCKUIM
3aKOH CJIOKEHUS CKOPOCTEM.

Tema 1.9 PenstuBucrckas fuHaMuka.
PenstuBucrckuit numiynbe. OCHOBHOM 3aKOH PENIITUBUCTCKOM TUHAMHUKU MaTE€pUAIbHOM TOUYKH.
PenstuBucTCKOE BBIpaKEHHE UII KUHETHMYECKON 3HEpruu. B3auMoCBsI3b MacChl M DHEPIHUU.
OHeprus cBsa3u cucteMbl. COOTHOIIEHHE MEXy IOJIHOM SHeprued M HMITyJIbCOM YacCTHIIBL.
[Tpunin skxBuBaNeHTHOCTH. [loHsATHE 00 OOIIEH TEOpHUM OTHOCUTEIBHOCTH. I paHuUIlbI
MPUMEHUMOCTH KJIACCUYECKON (HPIOTOHOBCKOW) MEXaHUKH.

Paszoen 2. Monexynapuas (cmamucmuveckas) ¢uzuka u mepmoOUHAMUKA

Bseoenue. CratucTudyeckuii 1 TEpMOJMHAMUYECKUN METO/IbI UCCIIEIOBAaHUSI MaKPOCKOIMUYECKUX
tes. TepMomHaMuueckue napameTpsl. PABHOBECHbBIE COCTOSIHUS U MPOLIECCHI, UX U300paKeHHe
Ha TCpPMOJUHAMHUYCCKUX AHUarpammax.

Tema 2.1 Kunernueckas Teopusi H1€anbHOTO rasa.
BI:IBO}I YpaBHCHUA MOHeKyJISIpHO-KI/IHeTHLIeCKOﬁ TCOPHUU UACAIBHBIX I'a30B AJId JABJICHUA U €TO
cpaBHeHME C ypaBHeHMeM Knaneiipona-MenneneeBa. CpenHss KHHETHYECKash DSHEprus
HOCTYNATEIbHOTO IBUKEHUS MOJIEKYNI. MONeKyIsIpHO-KMHETHYECKOE TOJIKOBaHUE aOCOIIOTHON
Temneparypbl. Uuciao creneHeil cBOOOJBI MOJIEKYNbl. 3aKOH PaBHOMEPHOTO pacHpeaeieHUs
HHEPTrHUH MO CTETIEHSIM CBOOOIbI MOJIEKYIL.

Tema 2.2 [1epBoe Hayano TEPMOIUHAMHKH.
Pabora rasa npu uzmenenuu ero oobema. Kommuectso remnotsl. TemnoemkocTs. [lepBoe Havano
TepMoAuHaMHUKU. IlpuMeHeHue mepBoro Havyaja TEPMOAMHAMMKM K H30MpoLEeccaM U
annabaTHOMY IIpoleccy HAeanbHOro rasa. YpaeHeHue Ilyaccona agmabGaTHOro mporecca.



3aBUCHUMOCTb TEIUIOEMKOCTH HJEAJBbHOTO ra3a OT Buaa npouecca. llomuTponHslii mpouecc.
Krnaccuueckass MOJIEKYISIPHO-KMHETHYECKAsd TEOPHUS TEIUIOEMKOCTEH HICANBHBIX Ta30B M €€
OrpaHMYEHHOCTh. ['paHMIBl IPUMEHHMOCTH 3aKOHA paclpeiesieHUss DHEPrud M IOHSATHE O
KBAHTOBAHUU 3HEPTUM BpAILEHUs U KOJIeOaHUI MOJIEKYII.

Tema 2.3 Pacnpenenenne MOJIEKYJI 10 CKOPOCTSIM U DHEPTHUSIM.
3akoH MakcBema uId pacnpelesIeHus MOJIEKYJI ra3a 10 CKOPOCTSM M JHEPrusiM TEIUIOBOTO
JBUKEHUS. OKCIIEPUMEHTaJbHAsl IPOBEPKA 3aKOHA PaCHpEIEsICHUs MOJIEKYJ IO CKOPOCTSIM.
XapakTepHble CKOPOCTH MOJIEKYJ: CpEeIHsAs KBaJIpaTU4Has, Haubosee BEpOsATHAs U CPEHHSs
apupmeTnueckas. bapomerpuueckas ¢opmyna. 3akoH bonbiMaHa U pacpeieieHUs YacTHUIL
BO BHEILIHEM IIOTEHLUAIIBHOM IIOJIE.

Tema 2.4 DneMeHTHI HEPaBHOBECHOM TEPMOIUHAMHKH.
Kunerndeckue sBneHus. SIBneHUs nepeHoca B TEPMOJMHAMMYECKH HEPABHOBECHBIX CHCTEMaXx.
OnbiTHBIE 3aKOHBI AU(PPY3UH, TEMIONPOBOTHOCTH M BHYTpeHHero TpeHus. CpenHee 4YMCIO
CTOJIKHOBEHUH M CpeiHss MiIMHa cBOOOAHOro npobera Mmonekyn. Bpems penakcauuu.
MouekynsipHO-KUHETHYECKasl TEOpUS SIBJIEHUM nepeHoca. CBOMCTBa pa3psKEHHbIX ra3oB.

Tema 2.5 Bropoe Hayano TepMOJIMHAMHKH.
O6parumbie 1 HeoOpaTuMmble Tporecchl. Kpyropoii mporecc (uuki). TemioBbie IBUraTtenud u
xononuibHble MamuHbl. [lukn Kaprno u ero KIIJl mia mpeansHoro rasa. Bropoe Hawano
tepMonuHamMuKH ((opmynrpoBku Kiaysmyca u Tomcona). HezaBucumocts KII/I nukna Kapao
OT Hpupoabl palouero Ttena. DHTponus. OHTpONUs HAeanbHOro rasa. CraTucTuyeckoe
TOJIKOBAHHE BTOPOTO Hauaua TepMOAMHAMHUKU. TpeTbe Hayaslo TepMoIuHAMUKU. DIIyKTyaluu.

Tema 2.6 Peanpable ra3sl ¥ )KUIKOCTH.
OtcTyruieHusl OT 3aKOHOB MJI€albHBIX ra3oB. Cuiibl MEXMOJIEKYJISPHOTO B3aUMOJICHCTBUS B
razax. O¢¢exkTuBHBIA aAuameTp Moiekyl. YpaBHeHue Ban-nep-Baanbca. CpaBHeHue M30TEpPM
Ban-nep-Baansca ¢ skcnepumenTanbHbIMU. Kputnueckoe coctosHue. BHyTpeHHsst sHeprus
peanbHOro raza. OcoOGEHHOCTH KUIKOI'O COCTOSTHUSL.

Tema 2.7 ®a3oBsie paBHOBECHS U (ha30BBIC MPEBPAIICHUS.
da3oBble MpeBpalleHus IEPBOro U BTOPOro poja. Temnora Ga3oBoro nepexojia nepBoro poja.
VYpasuenue Kianeiipona-Knaysuyca. CBepXTeKy4ecThb Teusl.

Pazoen 3. Dnexmpuuecmeo

Tema 3.1 DnekTpocTaTHUECKOE MOJIE U €r0 XapaKTePUCTUKU.
3aK0H COXpaHEHHS DJIEKTPUUYECKOro 3apsaa. DinekTpudeckoe mose. 3akoH Kymona. OcHOBHbBIE
XapaKTEPUCTUKU 3JIEKTPOCTATHYECKOIO IOJSA - HANPSHKEHHOCTh M NMOTeHuHMan mnons. Cesasb
HANpsDKEHHOCTH M moTeHuuana. [IpuHiun cynepno3unuu. Pacuer snekTpocTaTuyeckux mosei
MeTo0oM cyneprosunuu. [lone qunos.

Tema 3.2 Teopema I"aycca aJis 2JIEKTPOCTATUYECKOTO OIS B BAKyYME.
ITotok BekTOpa HampsbkeHHocTH. Teopema ['aycca i 27€KTPOCTaTUYECKOIO IOJI B BaKyyMe.
[Ipumenenue Teopemsl ['aycca k pacuery noseil.

Tema 3.3 DnekTpocTaTHUECKOe MMoJIe B TUAIEKTPUUIECKOH cpejie.
CBsi3aHHBIE 3apsbl B AUDJEKTPUKAX. TUIBI JUAJIEKTPUKOB. DJIEKTPOHHAS W OpPUEHTAIIMOHHAS
nojspuzanuu. MHIynupoBaHHbIH AUNONbHBIH MoMeHT. [lomspusyemocts Moisekyinbl. CHIIBI,
JICHCTBYIOIIME HA KECTKUM IHUIIONb B JJIEKTpHYecKoM rmone. [lonspusanuss IUAIEKTPUKOB.
[TonsspuzoBanHocTh.  [ludnekrpuueckas  BocnpuMMuuBOcThb.  Teopema  T'aycca s
AIIEKTPUYECKOTO0 TIONS B JAMDJIEKTPHUKE. OJEeKTpuueckoe cMmemieHue. Jluanekrpudeckas
IIPOHULIAEMOCTD CPEbl. Y CIOBUS HA TPaHUIIE pa3fielia ANIEKTPUKOB. CErHETOIEKTPUKH.

Tema 3.4 [IpoBOTHUKY B 3JEKTPOCTATHUECKOM TIOJIE.
Pacnipenenenue 3aps10B B IPOBOAHUKE. DINEKTPOEMKOCTh YEAUHEHHOTO IPOBOIHMKA. B3anuMHuas
€MKOCTb JIBYX MPOBOIHUKOB. KoH1eHCaTOPBHI.

Tema 3.5 DHeprus 37eKTPUUECKOTO MOJIS.
OHeprus 3apsHKEHHBIX YEIMHEHHOTO IPOBOJHHUKA, KOHJEHCATOpa, CHUCTEMBbI IPOBOJIHUKOB.
OHeprust >MeKTpocTaTudyeckoro mois. OO0beMHas IUIOTHOCTHh 3Hepruu. [IpuMeHeHHe 3akoHa
COXpaHEHMsI SHEPTUU K pacyeTy MOHJEPOMOTOPHBIX CHJI.



Tema 3.6 IlocTOosHHBIH DJEKTPUUECKUH TOK, €r0 XapaKTEpUCTHUKU U  YCIOBHS
CYIIIECTBOBAHHSI.
O06006mienHsbI# 3akoH OMa it yaacTka nenu. Paznocts norennuanos, 3/C, HanpshkeHne. 3aKoH
Jxoyns-Jlenma ns yuactka nenu. [IpaBmia Kupxroda.

Paszoen 4. Maenemusm

Tema 4.1 MarautHoe 1osie B BaKyyMme.

MaruutHoe mnosne. MaruutHas uHayknusi. 3akoH buo-CaBapa-Jlamiaca u ero npuMeHEHHE K
pacyery noJied MPOBOJHUKOB C TOKOM. MAarHMTHOE IOJi€ NPSMOJIMHEWHOrO IPOBOJHHKA C
TOKOM. MarHuTHO€ 1oJie KpyroBOro Toka. MarHuTHbBII MOMEHT BUTKAa C TOKOM. MarHutHoe
noJjie cojeHonga. BuxpeBoil xapakTep MarHMTHOIO IOJIs. 3aKOH IIOJIHOTO TOKa (Teopema o
HUPKYJISIUU BEKTOpa MarHUTHOW MHIYKIUMHU) U €r0 MPUMEHEHHE K pacueTy MAarHUTHOTO IO
TOPOUJIA ¥ JJIMHHOI'O COJICHOU/IA.

Tema 4.2 JlelicTBe MarHUTHOT'O TIOJISL HA IBHKYILITUECS 3apsiibl U IPOBOJHUKHU C TOKOM.
HelictBue MarHuTHOrO moNst Ha JBWKymwuiics 3apsn. Cuna Jlopenua. 3akoH Awmmepa.
PensATuBUCTCKOE TONKOBAaHME MAarHUTHOIO B3aUMOJCHCTBUS IPOBOJHUMKA C TOKOM U
JBUKYILIETOCS AJIEKTPUUYECKOro 3apsaa. JBUykeHue 3apsyKEHHBIX 4YacTHUIl B MAarHUTHOM IIOJIE.
[TpuHIMI AEHCTBUS LUKIMYECKUX yCKOpHUTenel 3apsbkeHHbIX vactull. Dddekr Xomma. M-
reHepaTop. KoHTyp ¢ TOkOM B MarHuTHOM 1osie. MaruuTtHsii notok. Teopema OcTporpaackoro-
["aycca. Pabota nepemernieHus: MpOBOIHUKA U KOHTYpa C TOKOM B MAarHUTHOM TIOJI€.

Tema 4.3 MaruuTtHoe 110J1€ B BELIECTBE.

MaruuTHble MOMEHTBHI aTOMOB. Tunbel MarHeTukoB. HamaramueHHocTb. MUKpPO- U MaKpOTOKH.
MaruutHas BOCIPUUMYHMBOCTh BELIECTBA. 3aKOH IIOJHOTO TOKA JJisi MarHUTHOrO MOJS B
BelecTe. HanpsykeHHOCTh MAarHUTHOTO 10JIA. MarHuTHasi IPOHULIAEMOCTh Cpe/ibl. Y CIIOBUS Ha
TPAHMILIE IBYX CPELI.

Tema 4.4 DnexTpoMarHuTHAsE UHTYKITHSL.

SIBieHMEe ANEKTPOMArHUTHOM MHAYKIMH. 3aKkoH JleHma. 3aKoH 371€KTpOMarHUTHOM MHIYKIUH U
€ro BBIBOJ M3 3aKOHA COXpPaHEHHUs sHepruu. SBnenue camouHaykuuu. MHIykTuBHOCTH. ToKHM
NpyU 3aMbBIKAaHUU W pa3MbIKAaHUM 1lenu. SIBJIeHHEe B3aMMHOW WHAYKIHMH. B3aumHas
WHAYKTUBHOCTh. DHEPTUsl CHUCTEMBI MPOBOJHUKOB ¢ TOKOM. OOBeMHas IJIOTHOCTH SHEPTUU
MarHUTHOTO MOJIs B HEepPOMarHUTHOM cpejie.

Tema 4.5 OcHoBbI Teopun MakcBena.

BuxpeBoe nanekrpuueckoe mone. Tok  cmemieHus.  YpaBHeHus ~— MakcBema s
AIIEKTPOMArHUTHOTO TOJS B WHTErpanbHON U auddepenunansHoi Gopmax. MatepuanbHbie
ypaBHeHud. KBaszucranronapssle TOKU. [IpMHIIMIT OTHOCUTENBHOCTH B AJIEKTPOIUHAMUKE.

Pazoen 5. Mexanuueckue u 2nekmpomazHummubvle Ko1e0aHUsA U GOIHbI

Tema 5.1 'apmonuueckue Konedanusl.
XapakTepucTuKu rapMOHUYECKUX KoJ1e0aHui. IMapmonnuecknii OCLUJIIIATOP.
JuddepenunanbHoe ypaBHEHHE TapMOHUYECKUX KojiebaHui. MexaHndyeckue rapMOHUYECKHE
koneOanus. IlpyXuHHBIN, QU3NYECKUH © MaTEeMaTHUYECKUM MAsSTHUKH. OJEKTPUUYECKUI
KoJIeOaTeNbHbIM KOHTYp. ODHEprusi rapMoHMuYeckux KosiebaHuil. CliojkeHHe TapMOHHYECKHX
Koje0aHUM OJIHOTO HAaNpaBi€HMs M OAMHAKOBOM dYacToThl. buenus. CroxkeHue B3alMHO
NEepIEHIUKYISAPHbIX  KojeOaHuil. AHrapMoHuyeckuii ocmuisatop. Puzndeckuid  CMbICT
CHEKTPAJILHOTO Pa3I0KEHUS.

Tema 5.2 3aryxaroniye u BbIHYX/I€HHbIE KOJICOaHusI.
HuddepenunansHoe ypaBHEHUE 3aTyXarolux Kosie0aHuit (MexaHUYeCcKuX u
AIIEKTPOMArHUTHBIX) W €ro pemieHue. Amnepuoauueckuii mnpouecc. JuddepennumansHoe
ypaBHEHUE BBIHYKJEHHBIX KOJIeOaHUI (MEXaHMYECKHX U 3JIEKTPOMArHUTHBIX) U €ro pelIeHHue.
Ammuintyna v (aza BBIHYXKJIEHHbIX KoseOaHuidl. Pe3zonanc. CooTHomeHne Mexnay (azamu
BBIHY/IA0IIIEeN CHJIBI U CKOPOCTH IIPU MEXaHUYECKOM PE30HAHCE.

Tema 5.3 BonHbl B ynipyroii cpefe.



BonHoBeie mporecchl. MexanusMm oOpa3oBaHUsi BOJMH B ympyroit cpeae. I[IpomonbHbie u
nonepeunbie BoJHbI. CHHYCOWIAIbHBIC BOJHBI. Y paBHEHHE Oerymied BoJHBI. [[rHa BOJHBI U
BOJIHOBOE uuciio. BonHoBoe ypaBHeHHe. Da30Basi CKOPOCTb U IUCIIEPCUS. BOJIH. DHEPIHsI BOJIHBI.
BekTtop muoTHOCTM moOTOKa »Hepruu. IlpuHIMnD cyneprno3unuu BOJH M TIPAHMIBL €0
NpUMEHUMOCTH. BonmHoBoii maker. ['pynmoBas ckopocts. MHTEepdepeHins u qudpakius BOJH.
OO6pa3oBaHue CTOAYUX BOJIH U UX cBOMcTBa. HopmanbHbIe MOABI.
Tema 5.4 DneKTpOMarHUTHbIE BOJHBI.

Huddepenunansuple  ypaBHEHUST  DJIIEKTPOMAarHUTHOW  BOJHBI.  OCHOBHBIE  CBOMCTBA
AJIEKTPOMAarHUTHBIX BOJIH. OHEPIrHsl AJIEKTPOMAarHUTHBIX BOJIH. Bektop Ymosa-lloliHTuHTa.
N3nyyenue numnons.

Paszoen 6. Bonnosas onmuxa

Tewma 6.1 MaTepdepenius cera.
MOHOXpOMAaTUYHOCTh U BpEMEHHAs KOT€PEHTHOCTb CBETa. BpeMs M [UIMHA KOTEPEHTHOCTH.
[IpocTpaHcTBEeHHass KOT€PEHTHOCTh M MHTepdepeHnus. Pacuer uHTepdepeHIIMOHHON KapTHHBI
OT JBYX KOI€pEHTHBIX HCTOYHUKOB. OnTuueckass uimHa nyTtu. VHTepdepeHuus B TOHKHX
rieHkax. MHoroBosHoBast uHTEpdepentms. Marepdepomerpsl.

Tewma 6.2 JIudpaxuus cera.
[Tpuniun I'rolirenca-®@penens. Meron 30 @penens. [IpsaMonrHeiiHOE pacnpOCTpaHEHUE CBETA
B onHopoaHou cpene. Hudpakuus Openens. Judpaxinus dpeHens Ha KPyrjioM OTBEPCTUU U
mucke. ludpakuus @payHrodepa Ha IIENH U KPYrJIoM OTBepcTuH. JudpakunonHas pemerka.
Pazpemarommas cnoco6HOCTh ontudeckux mnpudopos. [lonstue o romorpaduu. Judpakuus Ha
npoctpancTBeHHOW — pemerke. @opmyna Bynega-bparra.  HccnemoBanme — CTPYKTYpHI
KPHUCTAJIJIOB.

Tema 6.3 PacnpocTpanenue cBera B BELIECTBE.
Hucnepcus cBera. O6nacTH HOPMaJIbHOM M aHOMAJIbHOW JUCIEPCUU. DJIEKTPOHHAS TEOpUs
mucriepcun. [lornomenne u paccesHue cBeta. Dddext Jlomepa B aKyCTHKE W B ONTHKE.
N3nyuyenne BaBunosa-Yepenkosa.

Tewma 6.4 Ionspu3zarus cBeTa.
EcrecTBeHHBII M mnonsApu3oBaHHbIM cBeT. llomsgpusanus cBeTra IpU OTPaKEHUU. 3aKOH
Bbprocrepa.  [IBoiiHoe  mydenpenomisienue. OpHOoocHbie  Kpuctamuibl.  [lomspounsr wu
HOJISIPU3aLMOHHBIe TpHU3MBblL. 3akoH Maitoca. MHTepdepeHIs NOIIPU30BAHHOTO CBETA.
HckyccTBeHHas ONTHYECKask aHU30TPONKs. BpalieHne miocKoCTH NOJISIpU3aALHH.

Pazoen 7. Keanmosas ¢uzuxa

Tema 7.1 TennoBoe u3nydeHue.
TemioBoe u3MyuyeHUE M JIOMUHECHEHIMs. PaBHOBecHOe TeIuIoBoe Hu3lyuyeHue. AOCOIOTHO
yepHoe Teno. 3akoH Kupxroda. 3akon Credana-bonbumana. Pacnpenenenue sHepruu B
CIEKTpe aOCOIIOTHO YepHOro Tena. 3akoH cMmeunleHus Buna. KBanroBas runoresa u ¢gopmyna
Ilmanka.

Tema 7.2 KBaHTOBas ONTHKA.
Buemnuit poroaddext u ero 3akonsl. YpaBHeHnue DitHmTeHa. ®oToHBI. MHOTOGOTOHHBIN
dotoadpdexr. Ummynnc dotona. [laBnenue cera. Onbitel Jlebenera. Dddhext Komnrona u ero
teopusi. KopryckynsspHO-BOJIHOBasl ABOWCTBEHHOCTh CBOMCTB CBETA.

Tema 7.3 KoprryckyssipHO-BOJIHOBOH TyajTi3M.

l'unoreza npe bpoitna. Judpakuus 5>I€eKTPOHOB M HEHTPOHOB B  KpHCTaIax.
[Tpoxoxaenne MukpodacTul depe3 mienb. CooTHoIIeHUs HeompezaeneHHocTel ['eiizenbOepra.
OrneHka PHEPTUM OCHOBHOI'O COCTOSHHSI aTOMa BOJOpPOJAa M DHEPruM HYJIEBBIX KOJIeOaHUM
ocumiuisitopa. Habop ofHOBpeMeHHO n3MepsieMbIX BEJITHYKH.

Tema 7.4 Ypasuenue lllpenunrepa
BonnoBas ¢QyHkuusg, ee CTaTUCTUYECKUH CMBICT U YCJIOBHUS, KOTOPHIM OHa JIOJDKHA
ynoBieTBOpsATh. [InoTHOCTH BeposTHOCTH. CpenHee 3HaueHHE (HU3NUECKON BenuunHbl. OO1Iee
ypaBHenue Illpenunrepa. Crannonapusie coctosHus. YpaBHenue [llpegunrepa st



CTallMOHapHBIX cocTossHud. CBoOomHass dYactuna. KBaHTOBas dYacThiia B OJHOMEPHOU
"moreHuanbHoM siMe". KBaHTOBaHWE PHEPTrUU U UMITYJIbCa YacTUlbl. [[pUHIUIT COOTBETCTBUS
Bopa. 'apmonnyecknii ocunmsatop. TyHHENbHBINA 2P PEKT.

Tema 7.5 Atom. Mogens bopa atroma Bogopoa.
Cnektp um3nydenust atoma Boaopona. dopmyna banbmepa. Crnekrpanbhble cepuu. SnepHas
mozenb atoma. OnbiTel @panka u ['epra. [loctynater bopa. Teopus Bogopoaonogo0HOTO HOHA.
CnekTtp sHepruil snexTpona. Mcmyckanue W TMOTJIONIEHUE CBETa aToMOM. ATOM BOJOpOJa B
KBAaHTOBOM MexaHuke. CHEeKTp 3HEpruil 3jeKTpoHa. JHepreTudeckue ypoBHH. IloTeHimansl
BO30YXKICHHS U MOHU3AIK aroma. [IpocTpaHCTBEHHOE pacIpe/ieNieHUe IIIOTHOCTH BEPOSITHOCTH
JUISL 3JIEKTpOHA. MoOAynb W TMPOEKIUS Ha HaNpaBJICHUE MAarHUTHOTO TOJIA OpOUTaIHLHOTO
MOMEHTa HUMIyJbca dJeKkTpoHa. [IpocTpancTBeHHOoe KBaHTOBaHWEe. KBaHTOBBIE uwHCIIA.
['MpomMarHuTHOE OTHONICHHUE.

Tema 7.6 MHOTO3JIEKTPOHHBIE aTOMBI
MHuorosnekTpoHHble atomMbl. COCTOSIHMSI DSJEKTpOHAa B aTOME€ M HX XapaKTEePUCTUKH.
OnexkTpoHHble 00omouku u ciou. llpuHmmn Ilaymu. Ywuceno cocTossHMHA. DIEKTPOHHBIE
koHpurypanuu. I[lepuoaudeckas cuctema snmeMeHToB MenaeneeBa. OmbiT [lTepHa u ['epiaxa.
Oddext 3eemana. PeHTTeHOBCKHE CIIEKTPHI aTOMOB. 3aK0H M 0371,

Paszoen 8. Dnemenmor keanmosoi cmamucmuxu u pusuxu meepoozo mena. HAdepuas guzuka

Tema 8.1 KBantoBasi cTaTHCTHKA.
@da3oBoe TPOCTPAHCTBO. OIIEMEHTapHas siueiika (a3oBOoro mpocTpaHcTBa. [IMOTHOCTH
cocroauuii. @Dynkuus pacnpenenenus Pepmu-upaka. Dynkuus pacnpenenenus boze-
OWHIITEHHA.

Tema 8.2 Kpucraminueckoe CTpOSHHE TBEPABIX TEl.
Kpucrannuueckass pemerka. OOo03HaueHHE IUIOCKOCTEM W HampaBlIEHUH B KpHUCTAJLIE.
Knaccudukanus kpucTamioB Mo THUIAaM CHII CBsi3u. Beruncnenue nepuona pemierku. Konebanus
KpUCTaTU4ecKoi pemeTtku. DoToHHBIH W (OHOHHBIM ra3el. Pacnpenenenne (HoTOHOB 1O
sHeprusaM. TemioeMKoCTh KpUCTAIIIMYECKON PEIIEeTKH.

Tema 8.3 DneMeHTHI KBAHTOBOU TEOPHUU METAILIOB.
PacnipesneneHue 31eKTpOHOB NPOBOJMMOCTH B MeTajyie HpU aOCONIOTHOM Hyne. DHeprus
®epMmu. Biinsinue TeMneparypel Ha pacrpeelieHue 3JIeKTPOHOB. YpoBeHb Depmu. BHyTpeHHss
DHEPrusl U TEINIOEMKOCTh 3JIEKTPOHHOIO ra3a B MeTajljie. DJIEKTPOIPOBOAHOCTh METAIUIOB.
CBepxnpoBoAUMOCTb. MarHUTHbIE CBOMCTBA CBEPXIIPOBOAHUKOB.

Tema 8.4 30HHast Teopust TBEPABIX TeIl.
OHepreTuyeckue 30HbI B KpUCTa/UlaX. BajieHTHas 30Ha W 30Ha NIPOBOJMMOCTH. MeTtasisl,
JTUBJCKTPUKA U MOdynpoBoAHMKH. CoOCTBEHHass IMPOBOAMMOCTh  HOJYHPOBOJHHKOB.
KBasuyactuipl - 3€KTpPOHBI MPOBOAMMOCTH M JBIpKH. O(PQPeKTUBHAs Macca 3JIEKTpOHA B
kpuctaye. IlpuMmecHas NpPOBOAMMOCT IOJIYIPOBOJHUKOB. OJIEKTPOHHBIM W JIBIPOYHBIN
MOJIYTIPOBOHUKU. DJIEKTPOHHO-ABIPOYHBIN NEPEX0] B MOIYNpoBoAHUKaX. Ero BoapT-amnepHas
XapaKTepUCTHUKA.

Tema 8.5 CtpoeHue u cBOWCTBA siziep.
CocraB sapa. 3apsn, pasMep U Macca sapa. MaccoBoe M 3apsiioBoe uucia. SnepHble CUIIBL
Jedext macchl U 3HEprust cBs3u sAapa. PagnoakTMBHOCTh. 3aKOHOMEPHOCTHU U MTPOUCXOXKACHUE
anb(da-, 6eta- ¥ raMMa- U3JIy4eHUs. SiepHble peakiMy U 3aKOHbI cOXpaHeHus1. Peakuus neneHus
anpa. Llennas peakuus. Peakuust cunTesa.

Tema 8.6 DnemeHTapHbIe YaCTHUIIBI.
OO0mue cBOMCTBA 3JIEMEHTapHBIX YacTHIl. B3anMHble mnpeBpallieHus 3JI€MEHTApHBIX YacTHUILI.
OyHnaMmeHTanbHble B3auMmojeiicTBusa. Kiaccudukanus saeMeHTapHbIX dacTHil. JIenToHBI,
aHJPOHBI, KBapkH. [lepeHocunkn GyHIaMEHTAIBHBIX B3auMoaelcTBUil. [loHsITHE 00 OCHOBHBIX
npobiaemMax COBpeMEHHON (U3UKU U aCTPOPU3HUKH.



AyIMTOpHBIE 3aHATHUS H 0I0KeT BpeMeHH Ha CAMOCTOSITEIbHYIO MIOATOTOBKY CTYJA€HTa

AynuTopHbIe 3aHATHSA (4ac.)

Vuebnas HaumenoBanue pasaena, HpaK;:quK CamocTosITED
Hezens KpaTKO€ HAMMEHOBAaHUE TEMbI Jlaboparo | Ilpaxthue HOArOTOBKa Has paboTa
Jlexuuu pHbIE CKue
paboThI 3aHATHSA
1 kypc, 1 cemectp

1 | KuaemaTuka MatepuaibHOU TOUYKH. 2 - 2 - 5)

2 | luHaMuyeckue MPUHLHUIBI MEXAHUKU 2 - 2 - 8
Pabora u sneprusi.

3 | 3aKOHBI COXpaHEHUS PHEPTUHU U 2 - 2 - 8
UMITyJIbCa

4 | MoMeHT nmiynbca 2 - 2 - 8

5 | KunemaTuka u 1uHaMuKa TBEpIOTo Tela 2 4 2 - 8

6 | Inockoe nBM)KEHUE TBEPJOTO TEa 2 - 2 - 8

7 HeunepuuanbHbie CUCTEMBI OTCYETA. 9 ) 9 i 5
DJIEMEHTBI MEXaHUKH KHUJIKOCTEH
PensTuBucTCKAas KUHEMATHKA. 9 ) 9 i
PenstuBucTCcKas AMHAMUKA

9 | Kuneruyeckas Teopus UeaqibHOrO ra3a 2 - 2 -

10 | IlepBoe HayasI0 TEPMOIMHAMUKH 2 4 2 - 10
Pacnpenenenne MoOJIeKyII 10 CKOPOCTSIM

11 | u aneprusam. Bropoe Hadano 2 - 2 - 10
TEPMOTUHAMUKHU
DneMeHThl HEpaBHOBECHOU

12 | repmoaunamMuku. PeanbHbie ra3el U 2 - 2 - 9
KHUJIKOCTH
Hroro cemectp 1 24 8 24 - 97

1 kypc, 2 cemectp

1 DNEeKTPOCTATHUECKOE TI0JIE U €TO0 5 i 5 i 4
XapaKTePUCTHKU

2 Teopema I'aycca ais 9 i 5 i 4
AIEKTPOCTATUYECKOTO MO B BAKyyMe

3 9J‘IeKTpOCTaTI/I‘leSKOC 1oJje B 9 ) 9 i 4
TIMDIICKTPUIECKO cpere

4 [TpoBOAHHKY B 2JIEKTPOCTATUIECKOM 9 ) 9 i 10
moJie

5 | DHeprus 351eKTpUUYECKOro MOJIs 2 - 2 - 8

6 | IlocTOsTHHBIN JEKTPUUECKUN TOK 2 - 2 - 8

7 | MarauTHOE TI0JIe B BAaKyyMe 2 - 2 - 8
JlelicTBME€ MarHUTHOTO TOJIS Ha

8 | mBuKymmecs 3apsasl U MPOBOJIHUKH C 2 4 2 - 9
TOKOM

9 MaruuTHOE II0JIE B BEIIECTBE. 5 ) 5 i 8
DNEeKTPOMarHUTHASI WHYKIIHSI

10 | OcHoBBI Teopun MakcBesuia 2 - 2 - 10

11 | 'apmoHnyYeckue KojaeOaHus 2 - 2 - 10

12 3aryxarliue U BEIHYK/ICHHbIE 9 4 i i 10
KoJe0aHusl.

12 Bonnel B ynipyroit cpene. i ) 2 4

3JICKTpOMaTHI/ITHBIe BOJIHBI




Vuebnas HaumenoBanue pasacna, HpaKTquCK CaMOoCTOSITED
HENCIIA KpaTKOC HAUMEHOBAHUE TEMbL AyIII/ITOpHI)IC SaHATHA (qac.) at Has pa60Ta
IoArOTOBKa
Hroro cemectp 2 24 | 8 | 24 97
2 xypc, 3 cemectp
1 | Uarepdepennus cBera. 2 - - - 6
2 | Untepdepeniiys B TOHKUX IIICHKAX - 4 2 - 10
3 | Audpakuus cBera 2 - - - 6
JudpakiuonHas pemeTka.
4 | Pa3pemarorniasi CnocOOHOCTh - - 2 - 6
ONTUYECKUX MPUOOPOB
5 | ducnepcus ceera 2 - 6
6 | [omspuszanms cBeta - - 2 - 6
7 | TeruoBoe U3Iy4YeHUE 2 - - - 6
8 KBaHTOBivI onrtuka. KopmyckyssipHo- i 4 9 i 10
BOJIHOBOM JTyalTu3M
9 | Ypasuenue lllpenunrepa. Atom 2 - - - 6
10 Mopens bopa atoma Bomopona. Crun i ) 2 i 5
AJIEKTPOHA
11 | KBaHTOBasI CTATUCTHKA 2 - - - 6
12 Kpucrammmiyeckoe CTpOCHUE TBEPIBIX i i 9 i 6
Te
13 | DnemMeHTH KBaHTOBOI TEOPUHU METAIIJIOB 2 - - - 6
14 | 3onHas Teopus TBEPABIX TEI - - 2 - 6
15 | CtpoeHue u CBOMCTBa siiep 2 - - - 6
16 SAnepubie peakuuu u 3aKOHBI i i 9 i 5
COXpaHCHHSI
Hroro cemectp 3 16 8 16 104

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHN

[Ipy npoBeneHUM 3aHATUH M OpPraHM3alMM CaMOCTOSITENIbHOM paboThl CTYAEHTOB
UCIIOJIB3YIOTCS:

1. TpaguuMoHHBIE TEXHOJOTMU OO0Y4eHHMs], Mpeanojararpume nepeaadyy MHGoOpMaluu B
TrOTOBOM BHJIE, (hOpPMHUpPOBaHHE Y4YEOHBIX YMEHMH MO 00pasily: JEeKIHS-U3JI0KEHHE, JIeKLUs-
00BsICHEHUE, TPAKTUUECKHUE 3aHATHSI, TaOOpaTOpHbIE paOOTHI.

Hcnonb3oBaHue TPaJWLUOHHBIX TEXHOJOIMH OOecreuyrMBaeT OpPUEHTHPOBAHHUE CTYACHTA B
NOTOKE MH(POpPMAINH, CBA3aHHOM C pa3IMYHBIMU MOJAXO0AAMH K BOIPOCAM, paCCMaTPUBAEMbIM B
npeenax JUCHMIUIMHBI; CaMOOIpeNeleHne B BBIOOpPE ONTHMAJIbHOIO MYTH U CHOCOOOB
JMYHOCTHO-TIPO(ECCUOHATIBLHOTO Pa3BUTHUS; CUCTEMATU3AIMIO 3HAHUH, MTOJTY4YEHHbBIX CTYAEHTaMU
B IIpoliecce ayJUTOPHOM M caMOCTOATENbHOM paboThl. [IpakTHueckue 3aHATHS 00ECHEUNBAIOT
pPa3BUTHE U 3aKpEIUICHUE YMEHUN U HaBBIKOB.

2. VIHTepaKkTUBHBIE TEXHOJIOTUU O0YYEHUs, Ipeanoaratoliue OpraHu3anuio o0ydeHns Kak
MPOAYKTUBHOW TBOPUECKOM JEATEIHHOCTH B PEXHMME B3aUMOACHCTBHS CTYIEHTOB JPYr C
JIPYTOM M C IIPENOJaBaTENIEM.

NHTEPAKTUBHBIE OBPA30OBATEJIBHBIE TEXHOJIOT' U

Ne HanmeHnoBanue Bun 3ansatuit (nekuus, cemunap, | UarepaktuBueie | Kommue
pa3- | pazzena JUCLUILIMHBI MIPaKTUYECKOE 3aHATHE, bopmbl CTBO
nena (Tema) nabopaTopHas paboTa) 00yJeHus JacoB

1 cemectp




1 | Pazgen 1. Mexanuka JlabopaTopHas pabota JIP1 4
2 | Paznen 2.0cHOBBI JlaGoparopHas paboTa JIP2 4
MOJICKYJISIPHOU (DU3HKH
U TCPMOJIMHAMUKH
2 ceMecTp
3 | Pazmen 3. JlaboparopHast pabota - -
DJIEKTPHUYECTBO
4 | Pazmen 4. Marnetusm | JlJaGoparopnast pabota JIP1 4
5 | Pazmen 5. Konebanust | JlabopaTtopHas pabora JIP2 4
Y BOJTHBI
3 cemecTp
6 | Pazmen 6. BoaHoBas JlaGopaTopHas pabota JIP1 4
OTITHKA.
7 | Pazmen 7. KBanToBas JlaGopaTopHas pabota JIP2 4
du3uka
8 | Paszmen 8. DneMeHTHI JlaGopaTopHas pabora - -
KBAaHTOBOW CTaTUCTUKU
U QU3UKHU TBEPIOTO
tena. SlnepHas ¢puznka

Vcnonb3oBaHue  MHTEPAKTUBHBIX  OOpa30BaTENIbHBIX  TEXHOJOTMH  CHOCOOCTBYET
IIOBBIIICHUIO UHTEPECA U MOTUBALIMM YYAIUXCS, aKTUBU3ALUNA MBICIIUTEIIBHON JEATENBHOCTH U
TBOPYECKOTO IMOTEHIMalla CTYACHTOB, JAeiaeT Oosee 3(PQPEKTUBHBIM YCBOCHHE MaTepuaia,
MO3BOJISIET MHAWBUIYAIM3UPOBATH O0YYEHHE M BBECTH SKCTPEHHYIO KOPPEKIIUIO 3HAHHH.

Opranu3anusi caMoOCTOSITE/ILHOI pa0doThI CTYIEHTOB

Llenp caMocTOsATENbHONH pabOTHI: 3aKperieHue 3HAHUM IIOJIYyYeHHBIX Ha 3aHATHUSIX.
CamocrosiTenbHass paboTa CTYIEHTOB IOJpa3yMeBaeT IMOJ cOO0W MpOpadOTKY JEKIIMOHHOTO
MaTepuana C HCIOJb30BAaHHEM PEKOMEHAYEMOU JHTepaTypbl M UHTEPHET-UCTOYHUKOB MJIst
IIOATOTOBKHU K Ha60paTOpHI)IM pa60TaM, BBIIIOJTHEHHUIO TECTOBBIX, TCMAaTHUYCCKUX H OOJIBIIINX
JOMAIITHUX 3aJIaHu# M0 AUCIUILIIHE.

Tembl 60JBIIKMX TOMAIIHUX 3aJaAHUI:
1 cemectp:
Bbosbiioe nomamuee 3ananne 1 — Mexannka MaTepraibHON TOUYKW U TBEPAOIO TEJA.
Bonbmoe nomamnee 3aganue 2 — MonekynspHas Gu3nuka U TEPMOIMHAMHUKA.
2 ceMecTp:
bonwsmoe nomamnee 3aganue 1 — Onexkrpoctatuka. [IocTOSIHHBIN TOK.
Bonwmoe nomaniaee 3aganue 2 — MaraeTusm.
Bbonbmioe nomamnee 3aganue 3 — KoneGaHust 1 BOJTHBI.
3 cemectp:
bonbmioe nomamnee 3aganvie 1 — BonHoBas ontuka.
bonwimoe nomamnee 3aganue 1 — KpantoBas ¢usnka.
Bbonbmioe nomamxee 3aganne 3 — DI€MEHTH KBAHTOBOM CTATUCTHKHU U (PU3UKU TBEPIIOTO
Tena. SnepHas pusuka.

7. OHEHOYHBIE CPEJACTBA JIs1 BXOJHOI'O, TEKYIIET'O KOHTPOJISA U
IMPOMEXYTOYHOM ATTECTAIIIA

@OoH/ OLEHOYHBIX CPEACTB MO JMCLUUIUIMHE OOeCHeyrBaeT IMPOBEPKY OCBOCHHS
IUTAHUPYEMBIX pPe3yJabTaToB oOOyueHus (KOMMIETeHUMH M HX HWHIUKATOPOB) IOCPEACTBOM
MEPONPHUATHIA TEKYIIETo, PyOEeKHOI0 M MPOMEKYTOUHOTO KOHTPOJIS IO AUCIUTITUHE.




CBs3p Mexy (OpMHpPYEMBIMH KOMIIETCHLHUSAMH U (opMamMu
IpEeCTaBJIeHa B ClleAyoulel Tabauie:

KOHTPOJIA UX OCBOCHMU:A

[IpoekTupyemMble pe3ynbTaThl OCBOCHHS TUCIIUTUTHHBI
. CpencTBa u TEXHOJIOTUU
Kon Y UHJAUKATOPBI (HOPMUPOBAHUS KOMITETESHITUI
3uHatsb (3) ‘ Ywmets (Y) ‘ Bnanets (B) OHeHIH
1 cemectp
YK-1 3-VK-1 V-VYK-1 B-VK-1 JIP1-2, T1-2, BA31-2, D
YKE-1 3-YKE-1 V-VYKE-1 B-YKE-1 JIP1-2, T1-2, BA31-2, D
2,3 cemectp
VK-1 3-VK-1 V-VK-1 B-YK-1 JIP1-2, T1-3, BA31-3, D
VYKE-1 3-VKE-1 V-VYKE-1 B-VKE-1 JIP1-2, T1-3, B/A31-3, D
IlIkaja oeHKH 32 TEKYIIYI0 aTTeCTAIHIO
Paznen ®opma Maxkcumanpubpiii | MakcuManbHbIH
TEKYIIEro Oart 0at 3a pazaen
KOHTPOJIS
1 kype, 1 cemectp
Pa3zgen 1. Mexanuka
JlaboparopHbie pabOTHI JIP1 10 30
TecTbr T1 10
Bomnbiioe momariHee 3aganue b31 10
Pa3nen 2. Moaekyasipuasi
(cratucTuyeckas) pusuka u
TEePMOIMHAMMKA
JlaboparopHbie pabOTHI JIP2 10 30
TecTbl T2 10
Bonbiioe nomarHee 3aganue bJ132 10
Hroro cemectp 1 60
1 kypc, 2 cemectp
Pa3nen 3. JiekTpuyecTBo
JlaboparopHbie pabOTHI - - 16
TecTbl T1 6
Bonbiioe nomarHee 3aganue bJ131 10
Pa3nen 4. Marnerusm
JlaGopaTopHbie pabOThI JIP1 6 29
TecTbl T2 6
Bonbiioe nomarHee 3aganue bJ132 10
Pazgean S. Mexannuyeckue u
3J1eKTPOMATHUTHBIE KOJIe0aHUs U
BOJIHBI
JlaboparopHbie pabOTHI JIP2 6
TecTbl T3 6 22
Bbosnbiioe nomaiinee 3aganue bJ133 10
Hroro cemectp 2 60

2 xypc, 3 cemectp




Paznen ®opma Maxkcumaneabpiii | MakcuMainbHBIN

TEKYILEro Oamn Oa 3a pazaen
KOHTPOJIS

Pa3nen 6. BosiHoBasi onTuka

JlaGopaTopHbie pabOThI JIP1 6 99

Tectbl T1 6

bonbmioe nomainee 3aganue bJ131 10

Pasznen 7. KBanroBas ¢pusnka

JlaGopaTopHbie pabOThI JIP2 6 99

TecTsr T2 6

bonbmioe nomamnee 3aganue bJ132 10

Pa3gen 8. Di1eMeHTHI KBAHTOBOM

CTATUCTUKHU U QU3UKHU TBEPAOIO TeJia.

SnepHas pusuka

JlaGopaTopHbie pabOThI - - 16

TecThr T3 6

BoabIoe qomaiinHee 3agaHue bJ133 10

Uroro cemectp 3 60

Ikana oueHKH 32 MPOMEKYTOYHYIO ATTECTAIUIO (IK3aMeH)

Kputepuu onieHnBanus bann

3HaHUE OCHOBHBIX MOHITUN M ONPEACTICHUN, 3HAHNE CTIEUU(DUICCKUX IS
paccMaTpuBaeMoro pasjesia TEpMUHOB M UX TIOHUMaHKE, pa3bsICHEHNE
0COOEHHOCTEN MPUMEHEHHS TEOPETUYECKUX 3HAHUN Ha MPAKTUKE, YTO MOKET 39-40
BBIPAXKATHCS B YBEPEHHBIX OTBETAX Ha JIOTIOJHHUTEIEHBIC BOIPOCHI
IpernoaaBaTess

3HaHNe OCHOBHBIX MOHSTU U ONpeAeTeHU, 3HaHUEe CIIEITU(PUIECKUX IS
paccMaTpuBaeMoOro pasjiena TEPMUHOB U UX HETIOJIHOE IOHUMaHUE,

pa3bsiCHEHHE 0COOEHHOCTEH MPUMEHEHHUsI TEOPETUUECKUX 3HAHUH Ha 36-38
IIPAKTUKE

3HaHNe OCHOBHBIX MOHSTHUI U ONpeAeNeHH, 3HaHNEe CTIEITU(PUIECKUX IS
paccMaTpuBaeMoro pasjiena TS pMHUHOB M UX ToHUMaHue. He pasbsacHun 32-35

0COOEHHOCTHU IMPUMCHCHHS TCOPCTUUCCKUX 3HAHMUH Ha ITPAKTHUKC

3HaHME OCHOBHBIX MOHSTHUN U ONpEAETIeHUH, 3HaHUE CIeUPUIECKUX IS
paccMaTpuBaeMOro pasjerna TEpPMUHOB U UX HENOJIHOE TOHUuMaHue. He 28-31
pa3bsACHUI 0COOEHHOCTH IPUMEHEHHUS] TEOPETUUECKUX 3HAHUM Ha MPAKTHKE

HenonHoe 3HaHNE€ OCHOBHBIX ITOHATHH U OHpeﬂeHeHHﬁ, cneun@nqecxnx HJIA

paccMaTpuBaeMoro pasjesia TEpMHHOB M X HETMOJIHOE ToHuManue. He 24-27
Pa3bsICHUI OCOOEHHOCTH MPUMEHEHUS] TEOPETUYECKUX 3HAHUH Ha MPaKTHKe

NUTOI'O makcumym 40
NTOI'O MuHuMyMm 24

IkaJjia HTOrOBOM OLIEHKH 32 CeMeCTp
HtoroBas olieHKa mpeacTaBisieT co0oil cymmy OamioB, 3apaOOTaHHBIX CTYJEHTOM IpHU
BBIMIOJTHEHUM 33JJaHUIl B pPaMKaxX TEKYLIEro M IMPOMEXYTOUYHOIO KOHTPOJS M BBICTABISAETCSA B
cootBeTcTBUH C [lonoxeHneM 0 KpeIuTHO-MOAYIbHONW CUCTEME B COOTBETCTBUU CO CIEIYyIOIIEH
HIKAJIOM:

Ouenka 1o 4-6ayutbHOM IIKase | Cymma 6auios | Onenxa ECTS |




OrueHka 110 4-0aJUTbHOH IIIKaIe CymmMma GaioB Onenka ECTS

5 — «OTIUYHOY 90-100 A

85-89 B

4 — «xopo1Io» 75-84 C
70-74

D
3 — «yIAOBJIETBOPUTEIILHOY 65-69

60-64 E

2 — KHEYJOBJICTBOPUTEIHHOY Hwxe 60 F

PacimmdpoBka ypoBHS 3HAHMIA, COOTBETCTBYIOIIETO IOJXYYEHHBIM Oamiam, Jaercs B

TabnuIe YKa3aHHON HUXKE

Cymma
OaLIoB

OneHka
ECTS

YpoBeHb MPHUOOPETEHHBIX 3HAHUH MO AUCLUILIIMHE

90-100

«OTIMYHOY - TEOPETUUECKOE COJEPKaHNE Kypca OCBOCHO MOJTHOCTHIO, 03
po0OenoB, HEOOXOANMBIE TPAKTUIECKHE HABBIKK PaOOTHI C OCBOCHHBIM
MaTepHraioM chopMUpPOBaHBL, BCE MPEAYCMOTPEHHBIE TPOTPaMMOi 00yUIEeHUS
ydeOHbIe 3a1aHHs BBIIOIHEHBI, KAYECTBO MX BBHIOJIHEHHS OLICHEHO YHCIOM
0aJuIoB, OJIM3KUM K MaKCUMAaJIbHOMY.

85-89

«OueHb XOpOLIO» - TEOPETUUECKOE COAEPIKaHNE Kypca OCBOEHO IOJHOCTEIO, €3
po0OenoB, HEOOXOAMMBIE TPAKTUIECKHE HABBIKK PaOOTHI C OCBOCHHBIM
MaTepHajJoM B OCHOBHOM c(hOpMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE TPOTPaMMO
00y4eHHs y4eOHbIE 3a/IaHNS BBIITOJHEHBI, KAYeCTBO BHIITOJHEHHS OOJIBITMHCTBA
U3 HUX OIICHEHO YHCJIOM OaIOB, OJIM3KUM K MaKCUMAIEHOMY.

75-84

«X0poI10» - TEOPETUIECKOE COACPKAHNE Kypca OCBOESHO TIOTHOCTRIO, Oe3
npo06esIoB, HEKOTOPbIE MPAKTHUECKHUE HABBIKU PabOThI ¢ OCBOCHHBIM MATEPHAIOM
c(hOopMHUPOBAHEI HEJOCTATOYHO, BCE TPEAYCMOTPEHHBIE TIPOTPAMMOI 00yUEHHS
y‘Ie6HBIe 3aJaHHus BBITIOJTHCHBI, KAYCCTBO BBITIOJTHCHHS HU OJHOI'O U3 HUX HE
OILIEHEHO MUHMMAJILHBIM YHCIIOM 0a/lIOB, HEKOTOPBIC BUJIBI 3aITaHUI BBITOJTHEHBI
C OIIHOKaMH.

65-74

«Y TOBIIETBOPUTEIEHOY - TEOPETHUECKOE COJIepPIKaHue Kypca OCBOGHO YaCTHYHO,
HO TIPOOEJTBI HE HOCSAT CYIIECTBEHHOTO XapaKkTepa, HeOOXOAUMBbIC MPAKTHYECKHE
HABBIKU pa0OThI C OCBOCHHBIM MaTEPHAJIOM B OCHOBHOM C(HOPMHUPOBAHBI,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMOil 00yUueHHs YIeOHbIX 3aaHui
BBITIOJTHEHO, HEKOTOPHIE U3 BBIITOJIHEHHBIX 3a/IaHUH, BO3MOXKHO, COJICPIKAT
OIINOKU.

60-64

«ITocpeacTBEHHO» - TEOPETUUECKOE COAEPKAHNE Kypca OCBOEHO YaCTUYHO,
HEKOTOpBIE MMPAKTHYECKHE HABBIKK paboThl He chOPMHUPOBAHBI, MHOTHE
NPeayCMOTpPEHHbIE IPOrpaMMoii 00y4eHus! yueOHbIe 3aJaHus HE BBIIIOJIHEHBI,
1100 Ka4ecTBO BBIMOJHEHUS! HEKOTOPBIX M3 HUX OLIEHEHO YKMCIIOM 0anjoBs,
OJIN3KUM K MHHAMAJIbHOMY.

Huxe
60

«Hey,I[OBJ'ICTBOpI/ITCJ'IBHO» - OYEHb cl1a0bIe 3HaHMUA, HCAOCTATOYHBIC IJIA
IMOHMMAaHUA Kypca, UMECTCA 00JIBIIOE KOJIMYECTBO OCHOBHBIX OIIHOOK U
HEOOYCTOB.

CTyneHT cuMTaeTcsi aTTeCTOBAaHHBIM IO Pa3JieNly, 3K3aMeHy, €cl OH Habpall He MeHee
60% ot MakcuMaIbHOTO Oaiia, MpeayCMOTPEHHOTo paboyeil MporpaMmMoi.

KOHTpOJIBHBIe MCPOIPUATHA, 3a KOTOPBIC CTYACHT IIOJJYYHII 0 OamnoB (HCHBKa B

YCTAQHOBJICHHBIN CPOK), MojuIexar oOsi3aTenpHOU nepecaade. Cpoku mnepeciad KOHTPOJIbHBIX
MEpOTPHUATHI B TEUCHHE CEMECTpa orpeiesseT kadeapa.




CTyneHT, NpoIyCTUBIINNA KOHTPOJIBHOE MEPONIPUATHE 0€3 YBAKUTEIBHON MPUYUHBI UITH

HOJTYYUBIINI 3a HETO HEYIOBJICTBOPUTEIBHYIO OICHKY, IIOCIE IEepeciayd KOHTPOJIBHOTO
MEpOTPHUATHS MTOTydaeT 0ajul HIXKE YCTAaHOBJICHHOTO Ha 25%.

B()l'[pOCLI K 3K3aMEHY

1 cemectp

1

2.
. 3aKkoH HHEPUHUHU U HHEPHUHUAJIIBHBIC CUCTEMBI OTCUETA. 3aKOHBI JWHaMHNKH MaTepHaHBHOﬁ TOYKH.

(6]

oo ~

10.
11.
12.

13.
14.

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

29.

DneMeHThl KUHEMAaTUKU MaTepuaibHoi Touku. Tpaekropus. I1yTe u nepememenne. Ckopocthb
U YCKOPEHHME TOYKH KaK IPOU3BOJHBIE PAJUyCa-BEKTOPA 110 BPEMEHHU.
Pannyc kxpuBu3HBI TpaekTropuu. HopManbHOE ¥ TAHT€HIUAIILHOE YCKOPEHUS.

NMnynbsc MaTepuaIbHOM TOYKHU U €r0 U3MEHEHUE.

. Buemnne u BHYTPCHHUEC CUJIBL. 3aKOH U3MEHECHUS HUMITYJIbCa CUCTEMBI. 3akoH COXpaHCHUA

VMITYJIbCA.

. HenTp Macc (LeHTp MHEPIUN) MEXaHUUECKON CHCTEMBbI U 3aKOH €0 JBUKECHHUS.
. DnemenTapHas pabota cuiibl. PaboTa cuitbl U ee BhIpaKeHUE Yepe3 KPUBOJIMHEHHBIN

HUHTCI'pall. MOIHHOCTB

. Kunernueckas sHeprusi CHCTEMBI U €€ CBA3b C pa00TOM BHEIIHUX U BHYTPEHHUX CHJL.
. [loTeHumanbHas SHEPTHsI CUCTEMBI. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.
. KunemaTuka BpamarensHOro ABMKCHHS TBEPIOTO TeJa. YTI0Bask CKOPOCTh U YIJIOBOE

YCKOPEHHE, UX CBA3b C IMHEWHBIMHU CKOPOCTSAMHU U YCKOPEHHUSIMH TOYEK BpalIarOIIerocs Tena.
MowmeHT cuibl. MOMEHT UMITYJIbCA MAaTEPUATIbHOM TOYKH. Y DPaBHEHHE MOMEHTOB.

3aKOH COXpPaHEHHUsI MOMEHTA HMITYJIbCA.

MoMeHT uMITyJbca Tejla OTHOCUTENIBbHO HEMOABUKHOM OCH BpalieHusl. MOMEHT HHEpLUU
TeJa OTHOCUTENBHO OCH. Y pPaBHEHHE JUHAMMKH BPalaTEeIbHOTO IBHYKEHUS TeEa.
MoOMEHTBI HHEPIIMY TOHKOT'O CTEPKHS, HHWJIMHApA, apa. Teopema Ll teiiHepa.
Kunernueckas sHeprus Bpalnaromierocsi TBeporo tena. Pabora cui, mpuiaokKeHHBIX K
BpalllaloLEMyCsl TeIly.

IInockoe nBuxeHne TBepaoro tena. Kunernueckas sHEprus Teia npy MI0CKOM ABH)KEHHUH.
Heunepuuanbublie cuctemsl orcyera. Cuiibl HHEPIUH.

[Toctynatsl crienuanbHON Teopun oTHocuTeNnbHOCTH. [IpeoOpasoBanus JlopeHua.
OTHOCHUTENBHOCTH JJIUH U IPOMEXKYTKOB BpeMeHU. CoOCTBEHHAas JJIMHA U COOCTBEHHOE
BpeMs.

PensgTuBrUCTCKUI 3aKOH CIOKEHHS CKOPOCTEM.

PenstuBuctckuit ummynsc. OCHOBHOM 3aKOH PENIATUBUCTCKON TMHAMUKH.

PensTuBucTCKOE BBIpa’K€HUE /17151 KWHETHUECKON 3Hepruu. [1oyiHas sHeprust U SHEPTUs MOKOS.
CooTHoIEHNs MEXy IOJTHOW PHEPTUEN U UMITYJIbCOM YaCTHIIBI.

BbIBo/1 ypaBHEHHS MOJIEKYIISIPHO-KMUHETUYECKON TEOPUH UJI€AIbHBIX Ta30B /7S 1aBJICHUS U
€ro cpaBHeHue ¢ ypapHeHueM Kuanelipona - Menzeneesa.

MonekynsipHO-KUHETHUECKOE TOJIKOBaHHE a0COIIOTHON TemnepaTypsl. Yucino creneHei
CBOOO/IbI MOJIEKYJIbl. 3aKOH PABHOMEPHOTO PACIPENENICHHS SHEPTHH MO CTETIEHSIM CBOOO/IBI.
Pabora rasa npu uzmenenuu ero oobema. BHyTpeHHss sHeprus. KonnuecTBo TEmioThl.
Temnmoemkocts. IlepBoe Hauano TEPMOAMHAMUKM.

BHyTpeHHss sHEprus uaeaibHoro ra3a. 3aBUCUMOCTb TEIJIOEMKOCTH MJI€IbHOIO Ta3a OT
Bua nporecca CBA3b TEIUNIOEMKOCTEH P MOCTOSIHHOM JJaBJIEHUH U TOCTOSTHHOM 00BeMe.
Anunabatudeckuii mporecc. Ypasuenue [lyaccona.

Pacrnipenenenne MakcBeiuia 1o CKOPOCTSM U SHEPTHAM TEIJIOBOIO ABMKEHUS ISl MOJIEKYJ
UJealbHOTO raza. JKCIepuMeHTalIbHasl IPOBEPKA 3aKOHA paclpeIeIeHUs] MOJIEKYJ 110
CKOPOCTSIM.

CpenHsisi CKOpOCTb TEIUIOBOTO JIBH)KEHUS, HarboJiee BepOsATHAsI CKOPOCTh U
CPEIHEKBAApPATUYHAs CKOPOCTh MOJIEKYJIBI UAEAIBHOTO ra3a.

Bbapomerpuueckas popmyna. 3akoH bonbiiMana 1715 pacnpeiesieHHs YaCTHIl BO BHEITHEM
MIOTEHIIUAJILHOM II0JIE.
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SBneHus nepeHoca B TEpPMOJMHAMUYECKH HEPABHOBECHBIX cUCTeMaX. ONBITHBIE 3aKOHBI
muddy3un, TEMIONMPOBOAHOCTH U BHYTPEHHETO TPECHHS.

CpenHee 4MCIO CTOIKHOBEHUH U CPEIHSISI [UIMHA CBOOOIHOTO MpoOera MOJIEKYII.
MounekynsipHO-KMHETHUYECKasi TEOPHS SIBJICHUI ITepeHoca B razax.

OO6parumeie U HEOOpaTUMBIE TIpoIiecchl. BTopoe Hauano TepMoanHaMuKH ((HOpMyITHPOBKU
Kiaysuyca u Tomcona).

CraTucTuueckuii BEC ¥ SHTPOIHUS TEPMOJUHAMUUYECKON cucTeMbl. CTaTUCTHYECKOE
TOJIKOBaHHE BTOPOTO Hayana TEPMOAMHAMHUKU. DHTPOIMHS UJICATbHOIO Trasa.

Termnoseie aurarenu. KII/I termoBoro neurarens. [{ukn Kapuo u ero KII/I.

Cuiibl MEXXMOJIEKYJISIPHOTO B3aUMOJICHCTBUS B ra3ax. Y paBHeHue Ban-nep-Baanbca.
Kpurnueckoe cocrosnue.

BuyTpeHnHsis sHeprus peaabHOro rasa.

2 cemecTp
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3aKoH COXpaHEHUs AMEKTPUIECKOro 3apsaa. 3akoH Kynona. DnekTpudeckoe mose.
HanpsokeHHocTh. HanpsbkeHHOCTD 1ostst TodeuHoro 3apsiia. [I[puHINI Cynepro3Hiny TOJICH.
[Torenmman snexTpocraTHyeckoro nojs. Pasnocts nmorenmuanos. IloTeHman moss TO4€4HOTO
3apsia. CBsI3b HANPSHKEHHOCTH M MTOTEHITHATIA.

. [loTok BexTOpa HAIPSKEHHOCTH AIEKTpocTaThyeckoro noist. Teopema ['aycca s

AIEKTPOCTATUUYECKOTO MO B BaKyyMe U €€ MPUMEHEHHE K pacuéTy rnosieid 0eCKOHEUHOM
IUIOCKOCTH, LIMJIMHJIpa U 11apa.

. HOJ'ISIpI/ISaI_II/IH JUDJICKTPUKOB. Cas13aHHEIC 3apsabl B AUIJICKTPHUKAX. HOHﬂpI/BOBaHHOCTB.

,Z[I/IG)JIGKTpI/IIIeCKaFI BOCIIPUUMYUBOCTD.

. Onektpudeckoe cmemienue. Teopema ["aycca s 2I€KTPOCTaTUYECKOTO MO B TUAIIEKTPHUKE.
. IIpoBoIHUKH B 35IeKTpOCTaTUYECKOM 1oie. Pacnipenenenue 3apsaoB B npoBogHuke. [lone

BHYTpPHU IIPOBOJHUKA U €I'0 ITIOBECPXHOCTHU.

. DNEKTPOEMKOCTh YEIMHEHHOTO MPOBOAHKKA. B3anmHuas EMKOCTh IBYX MPOBOAHUKOB.

Konpaencaropsl.

. DHEpTHUsl IEKTPOCTATUIECKOTO T0J1A. O0BEMHAS MIJIOTHOCTh SHEPTUH.
. IToCcTOSTHHBIH 3JIEKTPUYECKHI TOK, €r0 XapaKTEPUCTUKH U YCIOBUS CYHIECTBOBaHUs. Pa3HOCTh

noteHimanos, DJC. 3akon Oma 11 OTHOPOIHOTO U HEOHOPOJIHOTO YYacTKa IEIH.

Pabota snekrpuueckoro Toka. 3akoH Jxoynsa- Jlenna.

PasBeTBnennsle anexTpuueckue nenu. [lpasuna Kupxroda.

MaruutHoe nose B Bakyyme. MarautHas nHaykuus. 3akod buo-Casapa-Jlannaca. MarautHoe
I10JIE MPSIMOTO MTPOBOJIHHUKA C TOKOM. MarHuTHas MHAYKIUS Ha OCH KPYyroBOI'O TOKa.
BuxpeBo# xapakTep MarHuTHOTrO IoJis. Teopema 0 HUPKYISNUU BEKTOpa MarHUTHOU
MHAYKINMHY (3aKOH IOJTHOTO TOKA) U €€ MPUMEHEHUE K pacd€Ty MarHUTHOTO MOJIsl TOpouaa u
JUIMHHOT'O COJIEHOMA.

JleficTBE€ MarHUTHOTO TIOJISI HA POBOJAHUKHU C TOKOM. 3akoH Amrepa. JleiicTBre MarHUTHOTO
1oJIs1 Ha ABMKymmecs 3apsaabl. Cuna Jlopenna. [[BukeHne 3apsyKe€HHBIX YaCTHUI] B MATHUTHOM
oJe.

Marnutsslii notok. Teopema ["aycca s BekTopa MarHuTHON MHyKIMK. PaGoTta
[IEPEMEIICHUS IPOBOJHUKA C TOKOM M KOHTYpa ¢ TOKOM B MarHUTHOM IOJI€.

KoHTyp ¢ TOkOM B MarHuTHOM 1oJie. MarHuTHeI MOMEHT. MOMEHT CuJl, AEUCTBYIOIUX Ha
KOHTYp ¢ TOKOM B MarHUTHOM TIOJI€E.

MarnutHoe nose B Beuectse. HamaranueHHOCTh. CBSI3b HAMarHUUYEHHOCTH C
MOJIEKYJIIPHBIMU TOKaMHU.

3aKOH IOJIHOTO TOKA JUIsi MArHUTHOT'O T0JIs B BellecTBe. HanpsykEHHOCTh MarHUTHOTO TOJIS.
MarsauTHas BOCHpUMMYMBOCTG BElleCTBA. MarHuTHas IPOHNULIAEMOCTh cpeabl. J(na-, mapa- u
(beppoMarHeTHKH.

SIBieHMe NEKTPOMArHUTHOM HHIYKIMH. 3aKOH 3JeKTpOMarHuTHoM nuaykiuu. [Ipasuno
Jlenua. BuxpeBoe d1eKTpuyeckoe noiie.
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SIBnenne camonHaykuu. MHAyKTMBHOCTE. THAYKTUBHOCTB JJIMHHOIO COJICHOUIA.
OHeprust MarHUTHOTO 1ojsi. O0bEMHAs MIOTHOCTh SHEPTUHU.

Buxpesoe anexrpudeckoe nojue. YpasHeHuss MakcBeiia 1Jisg 3J€KTPOMarHuTHOTO 110JIs B
UHTErpanbHOM hopme.

SIBnenue B3aMMHOM MHAYKUIMHU. B3anMHas MHIYKTUBHOCTD. ['apMoHuUeckue kojaeOaHusl.
JuddepenunanbHoe ypaBHEHHE FapMOHNYECKUX KojeOaHuid. CoxeHne rapMOHUYECKUX
KOJICOAHUI OJJTHOTO HAINpaBJICHHS U OJUHAKOBOM yacToThl. BekTopHas nuarpamma. buenus.
MexaHnndeckue rapMoHn4Yeckue kosebanus. [IpykuHHBINA, MaTeMaTHISCKUA U (PU3NUECKUIA
MasITHUKH. DJIEKTPUUECKUI KoJeOaTeNbHbI KOHTYpP. DHEPrusi TApMOHHUYECKUX KOJICOaHUH.
HuddepennranbHoe ypaBHEHHE 3aTyXaOIIMX KOJeOaHU (MEXaHUUECKUX 1
AIIEKTPOMArHUTHBIX) U €ro pemeHue. Anepuoaudeckuii mpouecc. Jlorapupmuueckuii
JEKPEMEHT 3aTyXaHHs U JOOPOTHOCTb.

JuddepennnanbHoe ypaBHEHHE BEIHYKICHHBIX KOJICOaHUH (MEXaHUYECKUX U
3JIEKTPOMArHUTHBIX) M €r0 pelieHrne. AMIUIMTYa U (pa3a BEIHY)KJCHHbBIX KOJICOAHUH.
Pe3onanc.

Bonnosble npoueccsl. [IpoosbHble U oNepeyHble BOIHbL. Y paBHEHHE Oeryleil BOIHBI.
JlnvHa BOJIHBI M BOJIHOBOE YHCIIO. BosIHOBOE ypaBHEHHME.

VYpaBHeHust MakcBena Uil 3JIeKTPOMarHuTHOT'O TOJIsl B MHTETpaibHON U AuddepeHnnanbHoMl
¢dopmax. BuxpeBoe anexkrpuyeckoe nose. Tok cMmemieHus.

JuddepenunanbHoe ypaBHEHHE IEKTPOMArHUTHON BOJIHBI. OCHOBHBIE CBOMCTBA
AJIEKTPOMAarHUTHBIX BOJIH. DHEPrus 3JIEKTPOMAarHUTHBIX BOJIH. BekTop YMmoBa — [loiiHTHHT .

3 cemecTp

. I/IHTep(i)epeHHI/IH BOJIH. Y CIIOBUS MaKCUMYMOB U MHUHHUMYMOB. Ontrueckas AJInHa IIyTU "

pasHocTh x0/a. Pacuer unTepdepeHIIMOHHON KApTUHBI OT IBYX KOT€PEHTHBIX HCTOYHHKOB.

. MOHOXPOMAaTUYHOCTh ¥ BpEMEHHAs! KOTEPEHTHOCTh. BpeMs 1 1iiMHa KOrepeHTHOCTH.
. urepdepenuns B TOHKUX mieHKax. [Tomocsl paBHOM TOMIIMHBI U paBHOro HakioHa. Konbia

HeroTona.

. Audpakuus ceera. [Ipunnun ['tolirenca-®penens. Meroa 300 Openens.

. Audpakuusa Openens Ha KpyriaoMm oTBepcTuu U aucke. udpakius Opaynrodepa Ha menu.

. JAndpaknmonnas pemerka. Jucnepcus u pazpemiaromnias cuia.

. Pa3permatomiast cnocoOHOCTh ONTHYECKUX MPUOOPOB.

. Jlndpaxnus Ha npoctpancTBeHHo pemietke. @opmyna Bynsda-bparra.

. ducnepcus cBera. O61acTy HOPMATBHOM U AaHOMAJILHOM JUCTIEPCUU.

. [Momstpuzanusa ceera. CteneHpb nosgpusanui. ECTeCTBEHHBIN U MOSIPU30BAaHHBIN CBET. 3aKOH

Mamnroca.

[Tonsipu3anus cBeTa npu oTpakeHuu. 3akoH bprocrepa.

PaBHOBecHOe TemioBoe u3nyueHre. AOCOIOTHO yepHoe Teno. 3akoH Kupxroga.

3akon Credana-bonpiiMana. Pacnipenenenue HEpruu B CIEKTpE aOCOTIOTHO YEPHOTO Tea.
3akoH cMelieHus Buna.

Buewnuit pororddext u ero 3akoHbl. TOPMO3HOE pEHTI€HOBCKOE U3IyUEHHE.

®otonsl. Umnynbsce ¢porona. ekt Komnrona.

KopmyckynsipHO-BOTHOBOM Jyanu3M CBOMCTB BemiectBa. @opmyna ne bpoitns. OnbsiTHOE
o0ocHOBaHue TunoTesbl ae bpoiins.

CsoiicTBa BosH e bpoiinsa. BeposTHOCTHBINM cMbich BoaH e bpoiins. BonHoBas yHkuus u
€€ CTaTUCTUYECKUI CMBICIL.

CootHomieHne HeomnpeaeneHHocTedl [elizeHOepra Kkak MpOSBIEHUE KOPIMYCKYJISPHO-
BOJIHOBOTO JyaJIu3Ma.

Obmee ypaBHenue lllpeaunrepa. Cratuctuyeckass WHTEpIpETaldsi BOJHOBOW (DYHKIIMH.
CranuonapHsle coctosiHus. Y paBHeHue llIpenunrepa s cTallMOHApHBIX COCTOSHUM.
[Ipumenenue ypaBHeHus lllpeauHrepa K ONHWCAaHUIO JBM)KEHUS YACTHUIIBI B MPSIMOYTOJIbHOM
MOTEHIHAJILHOH sIMe ¢ 0ECKOHEYHO BBICOKUMH CTEHKaMH.
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Bonoponononobnas cuctema B KBAaHTOBOM MexaHMKe. [ J1aBHOe, OpOMTaIbHOE M MarHUTHOE
KBaHTOBBIE YUCIIa. DHEPTeTUYECKUE YPOBHU aToMa BoAopoa. CrekTpsl

CBoOopHas yacTuna u ee BoiHOBast GyHKuus. TyHHenbHBIN 3¢ deKT.

Omnpit Tepna u I'epiaxa. Cnun 3nekTpoHa. CIMHOBOE KBAHTOBOE YHCIIO.

ATom B MarHUTHOM T10Jie. Dd ekt 3eemana.

[Tpunnun [Taynu. Pacnpenenenue 31eKTPOHOB B aTOME 110 COCTOSIHUIO.

PentrenoBckue criekTpbl. TOpMO3HOE U XapaKTEPUCTUUECKOE PEHTTEHOBCKOE U3JTyUYEHHUE.
Tennoemkocth KpucTaiuioB. Teopus DitHinreliHa. Teopus [lebas. ®oHOHBI.

KBanroBas crarucrtuka @epmu-/lupaka. ®ynkuus pacnpenenenus Pepmu-/Iupaka. DHeprus
depMmu.

KBanTOBass Teopusi 3JIEKTPOHOB IPOBOAMMOCTH B MeTaiuie. PacnpezneneHue 37€KTpOHOB
MPOBOAMMOCTH TIpU aOCOJIOTHOM HYyJE TeMIleparypbl. BrusHue TtemmepaTtypbl Ha
pacnpe/iesieHne 3JIEKTPOHOB.

CaepxnpoBouMocTh. CBONCTBA CBEPXITPOBOISILEIO COCTOSHUS.

OHepreTuyeckue 30HBI B KpucTamiax. PacrpeneneHue 3JI€KTPOHOB IO 3HEPIETUYECKUM
30HaM. MeTaibl, TUAIEKTPUKHU, TOTYITPOBOIHHUKHY.

[TonynpoBonnuku. CoOCTBEHHass M NpPUMECHas MPOBOAMMOCTb  IOJYIPOBOJIHUKOB.
DNEeKTPOHHO-/IBIPOYHBIN MTEPEXO/I.

Cocras siipa. Jledpext maccel. DHEprust CBsi3U. SIIepHbIE CHIIBI.

3aKOH paJIn0aKTUBHOTO pacnana. AKTUBHOCTD.

3aKOHOMEPHOCTH -, 3-, Y-M3TydeHHI aTOMHBIX siiep. [Ipupoaa o- u B-pacnamos.

SnepHbie peakuu. DHEPrusi U MOPOT PEaKIUH.

OnemeHnTapHble yacTulbl. VX Kinaccudukaiys 1 B3auMHasi peBpaiaeMocThb

8. YYEBHO-METOJIUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOM JUCLUATLINHEBI

OcHoBHasi JIUTEpaTypa

. UpogoB N.E. Mexanuka. OcHoBuble 3akonbl / M.E. MpomoB. — 3-e u3a., ucnp. — M. :

JlabopaTtopust bazoBreix 3nanuii, 2001. — 251 c.

. Uponos N.E. ®usuka makpocuctem. OcHoBHble 3akoHbl / M.E. UponoB. — 3-e u3a., ucnp. —

M. : JIabopatopus ba3zoBeix 3uanuii, 2001. — 208 c.

Hponos U.E. Dnexkrpomaruerusm. OcnoBuble 3akonbl / U.E. Uponos. — 3-e uzn., ucnp. — M. :
Jlaboparopus bazopeix 3nanwuii, 2001. — 352 c.

Hponos U.E. Boanossie mporeccbl. OcHoBHBIE 3akoHbI / M.E. Uponos. — 3-e u3n., ucnp. — M.
: JJaboparopus bazoseix 3nanuii, 2001. — 256 c.

Uponos, N.E. KBanroBas ¢usuka. OcHoBHble 3akonbl / U.E. Uponos. — 3-e uzn., ucnp. — M. :
Jlaboparopus bazoseix 3nanwuii, 2001. — 272 c.

Hponos N.E. 3anaun no obmeit ¢pusuke / U.E. Uponos. — 11-e uzn., crep. — C-116. : Jlans,
2006. — 416 c.

. Kanamnukos, H.II. [Ipaktukym mo pemeHuro 3aaad mo oduiemy Kypcey ¢Gusuku. OCHOBBI

KBaHTOBON ¢u3uku. CrtpoeHue BeuiecTBa. ATOMHas W siaepHas ¢uiznuka [DIeKTpOHHBIN
pecypc] : yueoHoe mocooue / H.I1. Kanamnukos, H.M. KoxeBuukos, T.B. Kotbip:io [u ap.].
— OmnektpoH. man. — C-I16. : Jlamp, 2014. — 238 c¢. — Pexum pgocryna:
http://e.lanbook.com/books/element.php?pll_id=49468 — 3ar. ¢ sxpaHna.

CasenbeB U.B. Kypc ¢pusuku: yued. mocodue: B 3 T. T.1 Mexanuka. MonekynspHas ¢pusmka.
2-e¢ u3n., crep. —CII6. : UsnarensctBo "Jlaww", 2006. — 352 c. : un. — (YueOHuku nms
By30B. CrienanpHast TUTeparypa).

CagenweB U.B. Kypc pusuku: yueb. mocobue: B 3 1. T.2 DnexrpuuectBo Konebanus v BOITHBI
BomnHoBas ontuka. 2-¢ usn., crep. —CII6. : M3garensctBo "Jlawp", 2006. — 480 c. : mi. —
(Yuebnuku nms By3oB. CriennanbpHas IUTEpaTypa).



10. CasenseB U.B. Kypc ¢wusmku: yue6. mocodbue: B 3 T. T 3 KBanTtoBas onrtuka. AToMHas
¢u3uka. dusuka TBepaoro Tena. dusnka aTOMHOTO S/Apa U AIEMEHTAPHBIX YacTHIl. 2-€ U3I.,
crep. —CII6. : M3narensctBo "Jlamp"", 2006. — 320 c. : un. — (YueOHHMKH A7 BY3OB.
CrienuasnipHast TUTEpaTypa).

JlonoJiHUTe/IbHAS JTUTEpaTypa
1. Benukos b.C. Pemenue 3aga4 no ¢usuke. O6ume meronst / b.C.Benukos — M. : Beiciuas
mkoja, 1986. — 208 c.
2. Casenbe M.B. C60pHHK BOIPOCOB U 33124 110 00Iei pusuke : yued. mocobue. / U.B.

Cagenbes - 6-¢ uzn., crep. — C-110. : Jlanp, 2013. — 288 c. : un. — (Y4eOHUKH U1 BY30B.
CreuuasnbHast TUTEpPaTypa).

IIporpammHoe obecnieyenne:
CrenmanbHOE IporpaMMHOe oOecriedeHre He TpeOyeTcs.

LMS u UnTepHeT-pecypchl:
1. O6pa3zoBarensHbiii moptan HUAY MU®U . URL: https://online.mephi.ru/
2. lentp wuHpOpMannOHHO-OMOIMOTEUHOTO oObOecneueHusl y4eOHO-HAYYHOH JAeATeIbHOCTH
HUAY MO URL: http://library.mephi.ru/.
3. DnekrpoHHas wuHPOPMAIMOHHO-O0pa3oBarenpHas cpema TWU HUAY MUOU URL:
http://stud.mephi3.ru/.
DnexTponno-6ubaroTeunas cuctema URL: IPRbooks https://www.iprbookshop.ru/.
5. Kypchl Benymux By30B Poccuu matdopmbel OTkpeiToe oOpa3oBanue https://openedu.ru//

&

9. MATEPHAJIbHO-TEXHUYECKOE OBECHEYEHUE YUYEBHOI
JUCHUTINHBI

Ay,I[I/ITOpI/IH JJIA IpOBCACHUA 3aHATHI JICKIIMOHHOI'O THIIA, 3aHATHI CCMHHAPCKOIro THUIia,
TPYHIIOBBIX W HWHIAWBHAYAJIbHBIX KOHCYHLTaHHfI, TCKYIEro KOHTPOJIA H HpOMe)I(YTOqHOﬁ
aTrreCrauu, ajis CaMOCTOSTEILHOMN pa6OTBIZ

npoekTop Nec + 9kpaH (HACTEHHBIN), KOMIbIOTEp: mporeccop IntelPentium 4; omepartuBHas maMsATh
4GBDDR3; monuTop KK Benq 19,57, knaBuatypa, mbirs, Adobe Reader

Kaxiplii CTYJEHT HWMEeT CBOM JIOTMH M Tapoib I BXOJa B OJIEKTPOHHYIO
uHpopMarmoHHo-o0pa3oBarensHyto cpeny T HUSAY MUDU (http://stud.mephi3.ru/)
Kaxxnip1ii CTyIEHT UMEET JOCTYII K NIEKTPOHHO-01OmoTeuHoit cucreme IPRbooks.

[Iporpamma coctaBieHa B cooTBercTBHM ¢ TpeboBanumsimu OC BO HUAY MUDU 1no
HanpaBieHuto noaroroBku 15.03.05 «KoHCTpyKTOpCKO-TEXHOJIOTHYECKOE —oOOecreueHue
MaIIMHOCTPOUTEIHHBIX IPOU3BOJICTBY.

ABTOp: noueHT Kadeapsl oouei puznku C.A.Pomaimna.
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