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1. HEJU OCBOEHMUSA JUCHUIIJIMHBI

Heasimu ocBoeHus AuCHUIUIMHBL «Du3uKa» sABiIgeTcs obecnedeHue Oyayniero
CrHenHanncTa HayyHO! (U3NIECcKOi 6a30i, Ha KOTOPOH B BBICHIEH TEXHUYECKOM MIKOJIE CTPOUTCS
oOIIenH)KEeHepHass M cHenuaigbHas NoAroToBka. [locienoBaTenbHoe U3ydeHHE (QU3UKU
BbIpabaThiBaeT CcHeNM(PUUECKH METOA MBIIICHHUS, (QHU3HUUECKYI0 HWHTYHIMIO, KOTOpBIE
OKa3bIBAIOTCS BECbMa IUIOJOTBOPHBIMM M B Jpyrux Haykax. Crenuanucrbl, NOJy4UBIIUE
MIMPOKOe (U3UKO-MAaTEMATHYECKOe OO0pa3oBaHUE, MOTYT CaMOCTOSTEIBHO OCBaMBATh HOBBIC
TEXHUYECKHUE HAIPaBJIECHHUs, YCIIEIIHO PaboTaTh B HUX, JIETKO NEPEXOAUTh OT PELICHUs OJHUX
3aja4 K JAPYrUM, UCKaTh HECTAHIAPTHHIC M HETPAJUIIMOHHBIC MYTH, YTO OCOOCHHO BAaXXHO IS
npodeccuOHaTbHON MOOUIBHOCTH CHEIMAIMCTOB B YCJIOBHUAX YCKOPEHHOI'O Pa3BUTUS TEXHUKH.

3anaum:

® TEOpEeTUYECKasl MOJArOTOBKAa B 001acTH (PU3UKHU, NO3BOJISIOMAs OyAyIIUM
WH)KEHEpaM OPUEHTHPOBATHCS B MOTOKE HAYYHOH M TEXHHUYECKOW MH(POpPMAIINU U
obecrieynBamomasi MM BO3MOXKHOCTb HCIHOJb30BAHUS HOBBIX  (DPU3HUYECKHX
MIPUHLIMIIOB B T€X 00JaCTSIX, B KOTOPBIX OHU CHELMATUZUPYIOTCS;

e popMHpOBaHHE HAYYHOTO MBIIIICHUS, B YaCTHOCTH TPABHIIBHOTO
MOHMMAaHMsI TPAaHUL] IPUMEHUMOCTH PA3IMUHBIX (PU3MUECKUX MOHATHH, 3aKOHOB,
TEOPUHN U YMEHUS OLIEHUBATh CTEIIEHb JIOCTOBEPHOCTH PE3YyJIbTAaTOB, ITOJIYYEHHBIX
C IIOMOILBIO IKCIIEPUMEHTAIIBHBIX WA MaTEMaTHUECKUX METOA0B UCCIIEIOBaHMS;

® BbIpa0OTKa NMPUEMOB U HABBIKOB PELICHUI KOHKPETHBIX 33]1a4 U3 Pa3HbIX
obacTeil (PM3KUKH, TOMOTAIOIINX CTYJCHTaM B JJAIbHEHIIIEM pelIaTh HHKEHEPHBIE
3a/1a4u.

® O3HAKOMJICHHE CTYJIE€HTOB C COBPEMEHHOM HAay4yHOM anmaparypod u
BbIpabOTKa Yy HUX HayaJbHBIX HABBIKOB IPOBEIEHUS SKCIEPUMEHTAIBHBIX
Hay4YHbIX MCCJIEJOBAHUN pa3lWYHBIX (PU3MUECKUX SBIEHUH U  OLICHKH
MTOIPEIHOCTEN U3MEPEHUN.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII

JucuuninuHa «(pu3nKa» OTHOCUTCS K 0053aTeIbHON YacTH.

3. INIAHUPYEMBIE PE3YJIBTATBI OBYYEHUA 110 JUCHUIIJIMHE

[Inanupyemble pe3yiabTaThl OOyUEHHs MO AUCUUIUIMHE, COOTHECEHHBIE C IUTAHUPYEMBIMHU
pesynbratramu ocBoenust OITOIT

dopMupyemble [Tnanupyemsbie pe3yabTaThl O0YYEeHHUS IO JUCIHUILIINHE, HaumenoBanue
KOMIETEHIIUU B COOTBETCTBUHU C UHJIUKATOPOM JIOCTHUAKEHHUS OLIEHOYHOT'O CPEICTBA
(xom, conmepxanue KOMIETCHIINHN
KOMITCTCHIIHH) Wnnukatop noctiwxkenus | Pe3yiabTaTsl 00y4eHus 1o
KOMIIETEHLINU JUCLUIUIMHE
(k00, codepaicanue
UHOUKamopa
OIIK -1 OIIK — 1.1 3HaeT: OCHOBBI 3Haer:
Crniocoben aHaJIn3a 3a1a4 buznveckue OCHOBBI, | [€CTOBBIC BOIPOCHI
AHAJIU3UPOBATh 33Jlaud | YIPaBJICHHS B OCHOBHBIC 3akoubl u | CUTYyallUOHHBIE
YIPABJICHUS B | TEXHUYECKHX CHCTEMAX | onaTHs DU3HKH. 3a71a4u
texauyeckux cucremax | OIIK-1.2 Ymeer
Ha OCHOBE MOJOXXEHUH, | aHANU3UPOBATH 33/1a4H,




3aKOHOB n METOO0B
€CTCCTBCHHBIX HAayK U

BBIACIIATH 0a30BbIE
COCTaBJIAIOIINC

YmeeT: u3MepAaTh
bu3nyYecKue BEIUYUHBI,

MaTEMaTUuKu YIpaBJICHUSA B O6pa6aTBIBaTB
TCEXHHUYCCKHUX CUCTEMaAX, pe3YHBTaTBI I/I3MepeHI/II71,
acCcMaTpuBaTh
p p CTPOUTH rpaduku,
BO3MO>XHBIC BApHaHThI
(GbopMHUPOBATh PE3YINBTAT,
peUICHUA 3aa9n
VIIPABIICHHA B BOCIIPUHUMATD
TexHmuecKuX crctemax | WHPOPMAIMIO K aHaimsy,
OIIK-1.3 Braneer CaMOCTOSITEJIbHO YBHJICTh
HAaBBIKAMM OLICHUBAHUS CJIICACTBUA
JIOCTOMHCTB U chopMyIHPOBAHHOTO
HCAOCTATKOB BO3MOKHBIX pe3YHLTaTa, JcJiaTb
BApHUAHTOB PCIICHUSA BBIBOJIbI.
3aja4u. Bnageer:
OCHOBHBIMHM TIpHEMaMH
00paboTku u
MIPEACTABICHUS
IKCIIEPUMEHTAIBLHBIX
JIAHHBIX
OIIK-2 OIIK-2.1 3Haer 3Haer:
Cnocoben npouIbHBIC pa3ieiabl | (U3HIECKUE OCHOBBI, | TecToBbIE BOIIPOCHI
hopMyTHpOBaTh 3aa9H | \aTeMATHUECKHX H OCHOBHBIE  3akOoHBl ¥ | CUTyallMOHHBIE
YUPaBJICHAA B | ecTecTBEHHO-HAYYHBIX | MOHATHS (DU3HKH. 3amaun

TCXHHUYCCKHUX CHCTEMAX
Ha OCHOBE 3HaHUM IO
Mpo(UIBHBIM pa3aenam
MaTeMaTHIEeCKHX n
CCTCCTBGHHOHay‘IHHX
JMCITUTIINH

JUCITUTLUINH.

OIIK-2.2. Ymeer
dbopMyIUpOBaTh 3a7a4U
B 0071acTH ympaBlIeHUsS
B TEXHHUYECKUX
CUCTEMaXx.
OIIK-2.3.Bnaneer
HABBIKAMU TPAMOTHO U
apryMeHTHPOBAaHHO
dbopmupoBaTh
COOCTBEHHBIE CYKCHMUS
Y OLICHKH Ha OCHOBE
3HAHUU I10
MpoQUIBHBIM pa3iesam
MaTEeMaTHYECKHUX U
€CTECTBEHHO-HayYHBIX
JUCITUTLIIAH

YMeer: u3MepATh
¢u3nyeckue BETUYUHBI,
00pabaThIBaTh
pe3yabTaThl  U3MEpEHUil,
CTPOUTH rpaduku,
dbopmHpoBaTh pe3yibTar,
BOCTIPHHUMATh
MHPOPMALIMIO K aHAJH3Y,
CaMOCTOSITENIbHO YBHUJIETh
CJIEZICTBUSA
chopmMyIUPOBAHHOTO
pe3yibTara, JienaTh
BBIBO/IBI.

Bnaneer:

OCHOBHBIMH
npueMaMu oOpabOTKU U
Ipe/ICTaBICHUS
AKCTIEPUMEHTATBHBIX
JTAHHBIX




4. OFBEM U CTPYKTYPA JUCHUIIJINHBI
TpynoeMKOCTh TUCIUILTMHBI COCTABIISET 5  3auYeTHBIX €IVHHII, 180 qaCoB.

TemaTnueckuii 1aH
¢hopMma 00yuenus - ouHast

KonrakrtHas pabora dopmbl
o0yJaromnxcs TEKYIIero
C MeJarorHuecKuM KOHTPOJISI
= paGOTHUKOM = YCIIEBaEMOCTH,
& = o z bopma
g g = & 5 = | mpoMexyTouHOI
Ne HaumenoBanue TeM u/uim gzg 3 % = % é aTTeCTAIHH
n/n pa3aesioB/TeM JUCIIMILINHBI 3 = = = z; E 2 | (no cemecmpam)
e = = 2 | 2
5 2 = 3 2
= = 2 S | ©
5 g
: | £
2, |
= 5
I MEXAHUKA 2 |1-4 8 4 2
I OCHOBBI MOJIEKYJISIPHOM | 2 | 5-7 6 4 2 PeiiTunr-
OU3UKU 41 KOHTpoJb Nel
TEPMOJNHAMUNKN
Il DJIEKTPUYECTBO nu|2| 8- 8 4 4 PeiiTunr-
MATHETU3M 11 KOHTPOJIb Ne2
IV KOJIEBAHW A 11 BOJIHBI 2 | 12- 8 4 4
15
V OIITUKA 2| 16- 6 2 6 Petitunr-
18 KOHTPOJIb Ne3d
Bcero 3a 1 cemecTp: 1-18 36 18 18 | 3auer
VI DJIEMEHTBI KBAHTOBOMU | 3 | 1-11 14 16 18 | PeiiTunr-
MEXAHUKHU KOHTpoJIb Nel
Peittunr-
KOHTPOJIb No2
VIl BJIEMEHTBI ®W3UKHN | 3 | 12- 4 2 18 | Peiitunr-
TBEPJIOI'O TEJIA U SIJIEPHOI 18 KOHTpOJIb Ne3
OU3UNKU
Bcero 3a 2 cemecTp: 1-18 18 18 36 | Dk3amen(36)
Hamnuue B pucoumanne KITI/KP -
Hroro no nucuunjanxe 2, 54 36 63 | 3auer
3 Jx3amen(36)

Conep:xaHue JeKIIUOHHBIX 3aHATHIA 10 AUCHUIIUHE
Pasznen . Mexanuka

Tema 1. KunemMarnka noctynaresibHOTO JBH>KCHUS.




Copnepxxanme Tembl. Beenenue. [Ipenmer ¢puzuku. MeToasl pU3NUECKOro UCCIEIOBAHUS: OIIBIT,
TUII0TE3a, SKCIIEPUMEHT, TeopHsl. Baknelmue stans! uctopuu pusuku. Ponb pusuku B pa3BuTHH
TEXHUKWA M BIMSHUE TEXHUKU HA pa3BuTue (pusuku. Ponb (GU3MKKM B CTAaHOBJICHUU HHXKEHEpA.
CBsI3b (PU3MKH € APYTMMH HayKaMHU. Y CIIeXH COBPEMEHHON (PU3UKH.

Hexotopeie cBenenus u3z mareMaTuku. Ponb MaTtematuku B u3ydeHun ¢usuku. OyHKIMM 1 X
npousBoaHble. MHTerpupoBanue. O cMbICie MPOU3BOJHON M HMHTErpaja B IPUIOKEHHH K
¢u3mueckuM 3amadyaM. OJEMEHThl BEKTOPHOH aireOpbl: OMpeAeieHHe BEKTOpa, CIOXKEHHE
BEKTOPOB, YMHOXKEHHUE BEKTOPOB, muddepeHIpoBaHue BEKTOPHBIX BEJINYMH.
Juddepennnanbapie ypaBHEHHs. DJIeMEHTapHbIe CBEICHUS U3 TEOPUH BEPOSTHOCTH.

Kunemartuka kak pasjgen MeXaHMKH. MexaHudeckoe MBM)KEHHE Kak Ipocreiiias ¢opma
JIBUKEHUST Marepuu. MarepuanbHas Touka (uyactuna). Cucrema orcuera. MHepuunanbHbie
cucrtembl otcueta. Paauyc-exrop. Ilpunnun ortHocurensHocT ['amunes. Tpaekropus.
ITocTynarenbHOE ABUKEHUE TBEPAOTO TEIA.

Tema 2. Kunemaruka BpalaTesIbHOTO IBHKEHUS

Copnepxanue Tembl. Paguyc kpuBU3HBI TpaekTopuu. JIMHEWHAs CKOPOCTD U JINHEHHOE YCKOPEHHUE.
TanreHuuanbHOoe M HOpManbHOE YCKOpeHMs. CBs3pb MEXIy JMHEHHBIMH M YIJIOBBIMHU
KMHEMaTUYECKUMHU BEJIMYUHAMU.

Tema 3. JluHaMuKa NOCTyNaTEIbHOTO IBUKEHUS

Conepxkanne Tembl. JlMHamuka Kak paszjaen mexanuku. IlepBwiii 3axkoH HproToHa M moHsITHE
MHEPLHAIbHONU CUCTEMBI OTcYeTa. BTopoil 3akoH Hbr0TOHA M MOHATHE CHIIBI, MACCHI M HMITYJIBCA.
VpaBHeHue gaBuwkeHusA. Iperuit 3akoH HploTOHa U 1mpenensl  €ro  NPUMEHHMOCTH.
HeunepuuanbHble cucTeMbl O0TcueTa. AOGCOIIOTHBIE M OTHOCHUTENbHBIE CKOPOCTh U YCKOPEHHE.
Cutbl unepruu. Llentpobexnas cuna. Cuna Kopuonuca. Cucrema matepualibHbIX Touek. LleHTp
uHepiuu (1eHTp Macc). Teopema o IBUKEHUHU LIEHTPA HHEPIUH.

Tewma 4. lunaMuka BpamaTeabHOTO JBUKEHUS

Conepxxanue Tembl. [loHsATHE aOCOMOTHOTO TBEpIOTO Tesa. MOMEHT cuiibl. MOMEHT UMITyJIbCa.
Mowment unepiun. Teopema IlTeiiHepa. YpaBHeHHE MOMEHTOB (CBS3b MOMEHTa MMITYJbCA C
MOMEHTOM CHJIbI). YpaBHEHHE BpalaTeIbHOIO JBI)KEHUS TBEPJOro Tela OTHOCUTEIHHO
HEMOABMKHOW ocu. KnHeTnueckas 3Heprus Bpallarollerocs TBEpAOro rena. [ 'mpockonudeckui
s dext. CBOOOIHBIE OCH.

Tema 5. 3akoHBI cCOXpaHEHUS

Copepxanue TeMbl. 3HAa4€HME U COJEP)KAHUE 3aKOHOB COXPAHEHMS B MEXAHUKE. 3aKOH
coxpaHeHMsT wuMmIyibca. OIHOPOIHOCTH MPOCTPAaHCTBA. PeakTUBHOE [BM)KEHUE. 3aKOH
COXpaHEeHMsI MOMEHTa uMnyibca. M3oTponus npoctpaHcTsa. Pabota, sHeprus, MotHocTh. CBs3b
MEX]ly TOTEHUHAIbHOW »sHepruei u cuio. llonstue cuioBoro mosns. KoHcepBaTMBHBIE U
HEKOHCEPBATUBHBIE CUJIBI. 3aKOH COXPAHEHMsI PHEPIMHM B MeXxaHuke. OIHOPOAHOCTH BPEMEHHU.
KoHcepBaTnBHas U AMCCUNIATUBHAS CHCTEMBI.

Tema 6. D11eMEHTBl MEXaHUKH )KUJIKOCTEHN U ra3oB

Copepxanne Tembl. OOIIMe CBOMCTBA KHUAKOCTEH W ra3oB. YpaBHEHHME JIBIKEHUS B (opme
Oiinepa. Ilone ckopocTeld, JIMHUM U TPYOKH TOKa. YpaBHEHHE HEPa3pbIBHOCTU. YpaBHEHHE
beprymu. Cuctema ypaBHeHHH ra3onHaMUKHU. Bszkocts. Tedenne Bsa3kon xkuakoctu. @opmyna
[Tyazeiins. JlamuHapHbld M TypOyNeHTHBI peXuMbl TedeHHA. LIMPKyIsSIus CKOPOCTH.
IToTeHnManbHOE M BUXPEBOE [BIXKEHMS. JIBHKEHHME Tel B XKUAKOCTAX M Trasax. Teopema
Kyxosckoro.

Tema 7. Di1eMeHTBI ClIEUATIBHON TEOPUU OTHOCHTEIBHOCTH

Copnepxanue Temsl. [IpuHiun oTHocuTenbHOCTH DiHIITEWHA. Ponb ckopoctu cBeta. [loctynar
MOCTOSTHCTBA CKOpocTH cBeTa. [IpeoOpazoBanust Jlopenna. JIopeHIIeBO COKpalieHue AJIUHBI U
3aMezyieHre BpeMeHH. PenaruBucTckuii ummyinbsc. B3aumocBs3b Macchl ¥ sHepruu. JledexT macc.
Oneprus cBsi3u. COOTHOILICHUE MEXKIY IOJHOM HEPrHel U UMITYJIbCOM 4YacTuilpl. ['paHuiia
IPUMEHUMOCTH KJIACCUYECKON (HbIOTOHOBCKOM) MEXAHUKHU.

Tema 8. Mexanuueckue konebaHus



Cognepxannie TemMbl. CB0OOAHBIE (COOCTBEHHBIC) M BBIHYXKICHHBbIE KoneOanwus. [lonstue o0
aBTOKONeOaHuaX. [JuddepeHunanbHoe ypaBHEHUE FApMOHNYECKUX KOJCOAaHUI U ero peleHue.
XapaKkTepUCTUKN FapMOHUYECKUX Kosiebanuil. [IoHsATHE O TapMOHNYECKOM M aHTaPMOHHYECKOM
ocrmuiaTope. M30XpOHHOCTh KojieOaHU. DHEprus rapMOHMYECKHX KojeOanuil. CroxxeHue
OJIMHAKOBO HAIPABJICHHBIX (CKAJSAPHBIX) TapMOHMYECKHX KojeOaHuid. MeTon BEKTOPHOM
nuarpamMmsel. buenus. CroxeHue B3aMMHO NEPHEHIUKYISAPHBIX (BEKTOPHBIX) TapMOHMYECKUX
konebanuii. durypsl Jluccaxy. Juddepenimanbaoe ypaBHEHNE 3aTyXAIOIIMX KOJIEOAHUN U €Tro
pemenue. Anepuoandeckuii nporecc. Yactora n koaddunmenT 3aryxanus. Jlorapudmuueckuit
JIEKPEMEHT 3aTyXaHus U T0OPOTHOCTH KosiebaTeabHOl cucteMsl. [luddepeHnuansHoe ypaBHeHHE
BBIHY)KJICHHBIX KoJeOaHMi M ero peuieHne. AMmIuTyAa M ¢a3za IpU  BBIHYXAECHHBIX
MeXaHUYeCKuX KojeOaHusX. MexaHuueckuii pezoHanc. Pe3zonancHble kpuBble. COOTHOIIEHHE
MeXTy (azaMu BBIHY)KAAIOILEH CHIBI M CKOPOCTH IIPU MEXaHUYecKoM pe3oHaHce. Crekrtp
KoJIeOaHMH, MOHATHE O paszioxkeHun Pypbe.

Tema 9. Mexannueckue BOJIHbI

Copnepxanue Tembl. MexaHu3Mm 00pa30BaHUS MEXAaHMYECKMX BOJIH B YIPYrol cpene.
ITpononpHeEle M MonEpeyHble BONHBI. BOJIHOBOE ypaBHEHHE M €ro peueHue. I'apmoHunyeckue
BOJIHBI M UX XapaKTEpPUCTUKU. ¥YapHble BOJHBL. lIpuHLUMI Cynepno3uuyy BOJIH U PAaHULA €T0
npuMeHUMOCTH. PazoBas CKOPOCTb U JUCIIEPCHs BOJIH. BOJIHOBOI MAaKeT U IrpynnoBas CKOPOCTb.
[Tonstue o xorepentHocTH. MHTEepdepenums BomaH. Crosume BomHbL Dddext Horuepa ans
3BYKOBBIX BOJIH. YJIbTpa- U UH(PPA3BYKH.

Paznen I1 . OcHOBBI MOJIEKYIISIPHON (DU3HUKHU U TEPMOAUHAMUKHI

Tema 1. MonekynsapHO-KHHETHYECKAs! TEOPUs Fa30B

Copnepxanue TeMbl. OCHOBHbBIE IIOJIOKEHUS MOJEKYJISIPHO-KMHETUYECKOM TEOpUH BEIIECTBA.
Muxkpo- 1 MakpococTOsiHUS cucTeMbl. Makpockonnyeckue napamerpsl. [loHsaTue maeaibHOro
raza. MonekynapHO-KMHETUYECKOEe TOJKOBaHUE TemrepaTypsl. Yuciao creneHed cBOOOAbI
MOJIEKYJIbl. BHYTpEHHsIs dHeprus HIeaJbHOIO rasa. 3aKOH pPaBHOPACIPEIEIICHUs DHEPTUU IO
CTeNeHsIM CcBOOOJbI. JlaBneHHe rasza ¢ TOYKM 3PEHMS] MOJIEKYISIPHO-KMHETHYECKONW TEOPHH.
OcCHOBHOE ypaBHEHHE MOJIEKYJISIPHO — KHHETUYECKON TEOPUHU. Y PaBHEHHE COCTOSHUS UJI€AIBHOTO
ra3a (ypasHenue Knaneiipona — Menzeneena) .

Tema 2. D11eMeHTHI KJIaCCUYECKONW CTaTUCTUKHU

Copepxanve TeMbl. Jl[MHaMHYeCKME€ W CTATUCTMYECKHE 3aKOHOMEPHOCTH B  (HU3HUKE.
CraTtucTuyeckuit MeToJ uccienoBanus cucreM. @a3oBoe NpoCTpaHCTBO, pa3oBas TOUKa, (pa3oBas
aueiika. [lonsarue o ¢pynkuuum pacnpenenenus. CraTuctuueckoe ycpenHeHue. Pacnpenenenue
MakcBemna (pacmpeneneHle MOJIEKYN 10 aOCOJMIOTHBIM 3HadyeHUsiM ckopoctH). CpenHue
ckopoctu MoJjiekyn. bapomerpudeckas dopmyna. Pacnpenenenue bonbimana. Pacnpenenenue
Makcseiia — bonplmana.

Tewma 3. PeanbHble Ta3bl

Copnepxanne TeMbl. CHIIBI MEKMOJIEKYJISIPHOTO B3aMMOJEHCTBUS B ra3zax. Y paBHeHue Ban-nep-
Baannca. U3oTepmbl peanbHOro raza. MeractabuiibHble cOCTOsSHUA. KpUTHUecKkoe COCTOSHUE.
Buytpennsist sHeprus peanbHoro raza. ¢ dexrt xoyns — Tomcona. CoxmkeHHe ra30B U MOTyueHUe
HU3KUX TeMIeparyp.

Tema 4. CBoiicTBa XKHUIKOCTEN

Conepxanne TeMbl. XapaKTepUCTHKA XKUAKOTO COCTOsIHUSA. CTpoeHHe KUAKOCTeW. bivkHuit
nopsaok. IToBepxHocTHOE HaTsKeHNE. CHITbl, BO3HUKAIOLIME HA KPUBOI TOBEPXHOCTH KUAKOCTH.
®opmyna Jlamnaca. YcnoBus paBHOBecus Ha rpanune AByx cped. Kpaesoit yron. CmauuBaHue.
KanumnspHele ssBneHus.

Tema 5. CBoiicTBa TBEPABIX TEI

Copneprxanue TeMbl. AMop¢HBIE U KpucTaJnueckue tena. Kpucramnmuueckas pemerka. JlanbHuid
MopsIIOK. YTipyras u mactTudeckas aedopmarnuu. 3akon ['yka. JlepexTs B kpuctamnax. XKuakue
KpPUCTAJLJIBL.

Tema 6. ®azoBbie paBHOBeCUS U (Pa30BbIE TIEPEX OB



Conepxxanue tembl. Da3bl BemiecTBa. YcnoBus paBHoBecus (as. McmapeHne u KOHICHCAIHS.
[InaBnenne u kpucrammzamnus. YpaBHenue Knameiipona — Kiaysuyca. ®a3oBas guarpamma
(zmarpamma coctostuust). TpoitHas Touka.

Tema 7. DneMeHTHl (HU3NIECKON KUHETUKHU

Copnepxanue Tembl. [IoHATHE CTOIKHOBEHUS. YTIPYroe U HEYIIPYroe cToKHOBeHMsI. [IpuniensHoe
paccrosHue. Paccessuue yactuu. Cpenssist JuyinHa cBoOoaHOro npoodera. [IpuHuun neranbHOro
paBHOBECHS.

[Tonsatre o ¢u3mueckoil kuHeTuke. HepaBHOBecHbIE cucTeMbl. Bpems penakcaruu. SIBieHus
nepenoca. Juddysus. Koabdbunment muddysuun. TermonpoBogrocts. Koaddunuent
TEIUIONPOBOAHOCTHU. BsizkocTh (BHYTpeHHee TpeHue). Koapdunuent Bsazkoctu. JuHamuueckas u
KMHEMaTu4ecKas BS3KOCTb.

Tema 8. [lepBoe HauasI0 TEPMOJUHAMUKHI

Copnepxanue TeMbl. CTaTHUCTUYECKUMH M TepMOJAMHAMUYeCcKUil metoabl. TepmoanHamuyeckas
cucrema. TepmonnHamMuyeckuil npouecc. OCHOBHBIE TEPMOAMHAMUYECKHAE TIOHATHS: BHYTPEHHAA
sHeprus, pabora, TerioTa. POPMYIHMPOBKH IEPBOIO Hadajla TEPMOAMHAMHUKHU. YpaBHEHHE
IIEPBOr0 Hayaja TEPMOJANHAMUKHU. TeImI0éMKOCTb. 3aBUCUMOCTD TEINIOEMKOCTH UI€aJIbHOTO ra3a
or Buaa mnpouecca. dopmyna Maitepa. Pabora, coBepiaeMas ra3oM MpU H30IMPOIIECCAX.
Ontanenus (TerioBast GyHkuMs). AnuadaTuueckuit mpouecc. TennoéMKOCTb TBEPAbIX TE.

Tema 9. Bropoe Havyasio TepMOIMHAMUKU

Conepxxanue Tembl. PaBHOBECHble W HEpaBHOBECHBIE COCTOSHHUS cucteMmbl. OOpaTuMble U
HeoOparumble Tmpoueccel. Kpyrosoit mnpouecc (uuki). PopMyIMpOBKM BTOPOro Hadyaja
tepmoguHamuku. Llukn Kapuo m ero KIIJ[ ana mpeanpHoro rasa. TeroBble nBuUraTelud u
xoyomwibHble  MamuHbl.  Makcumaneabii - KIIJ[  temmoBoro  mBurarens.  DHTpoIws.
Cratuctuyeckuil Bec (TepMOJUHAMHUYECKas BEPOSATHOCTh). 3aKOH BO3pAcTaHUS SHTPOIHH.
Cratuctuieckoe TOJIKOBaHME BTOPOIO Havyajla TEPMOIUHAMUKH.

Paznen III. DnexTpuuecTBO U MarHETU3M

Tema 1. DneMeHTHI TEOpUHU MOJIS

Conepxxanne TeMbl. CKalspHble U BEKTOpHBIE MOJSA B (QU3MKE. ['paMeHT CKaJIspHOrO IOJIS.
JuBeprennus BekTopHOoro mnoisi. Porop BektopHoro noss. Oneparop 'ammibToHa (omeparop
«Habnay). Oneparop Jlamaca («iannacuany»). HekoTopble HHTErpajibHbIE TEOPEMBI.

Tema 2. HanpsiKeHHOCTB 3JIEKTPUYECKOTO I0JIS B BAKYyMe

Copepxanue TeMbl. OnexkTpuuyeckuil 3apsn. CoxpaHeHME M HHBAapUMaHTHOCTH  3apsja.
Huckpernocts 3apsina. 3akon Kynona. [lonarue anekTpocratudeckoro mojisi. CHUioBble JTUHUU
(uHMK HanpspkeHHOCTH). [IpuHImMn cyneprno3unun anekrpocTaTuyeckux nosnei. Ilorok BekTopa
HanpspkeHHocTH. Teopema ['aycca JUIst AJIEKTpOCTAaTUYECKOrO MOJIsi B BaKyymMe U €€ CBS3b C
3akoHoM Kynona. [luddepenunansuas gpopma reopemsl ['aycca. [Ipumenenue teopemsl ['aycca
JUISL pacyeTa IoJjeH.

Tema 3. IloTeHnman 31€KTPOCTaTUIECKOTO MOJIS

Copepxanne TeMbl. Pabota cun anekTpoctaTHueckoro mois. LIupkymisius HanpsyKeHHOCTH
NIEKTPOCTATUYECKOTO  MOJs.  POTOp  HAmpsHDKEHHOCTH — BJIEKTPOCTAaTHYECKOro  MOJIS.
[ToTeHnIManbHOCTh (KOHCEPBAaTUBHOCTh) 3JeKTpocTaTuueckoro mois. Ilorenuman. Pasnocth
noteHuuanoB. CBs3p MEXIy NOTEHLHAJIOM U HANPSKEHHOCTBIO 3JIEKTPOCTATUYECKOIO MOJIS.
VYpasHenue Jlaruaca. DneKTpUYeCKUN NUMONb. DIEKTPUUECKUNH MOMEHT AMMONS (JUIOIbHBIN
MoMeHT). [loTeHnnan 1 HanpsYKEHHOCTh MOJA AUNoas. MOMEHT Cuil, IEHCTBYIOIIMNA Ha JUIIOIb
BO BHEILIHEM 3JIEKTPUUYECKOM I10JIe. DHEPTUs AUIOIS B 3JIEKTPUUECKOM IOJI€.

Tema 4. [IudneKTpUKHU B DIIEKTPUUYECKOM I10JIE

Copepxanne Tembl. CBOOOJHBIE W CBsSI3aHHBbIE 3apspl B BemiecTBe. CTOPOHHME 3apsjibl.
[TonsspHble W HenoJspHbIE MOJEKYyabl. Tunbl auanekTpukoB. loHHas, »JIEKTpOHHas U
OopueHTaluoHHas mnonspusanuu. Ilomspusyemocts Mosekynsl. IlonsipuzoBaHHOCTB (BEKTOp
nosspusanuu). OpHoOpoAHas W HEogHOponHas mnossipu3anuu. CBs3b IMOJSIPU30BAHHOCTH C
MIOBEPXHOCTHOM IJIOTHOCTBIO MOJISPU3ALMOHHOIO 3apsfa. [{usiekrpudeckas BOCIPUMMYHUBOCTD
BEILECTBA U €€ 3aBUCUMOCTb OT Temmeparypel. Teopema ['aycca Ui 3JIEKTPUYECKOTO IOJISA B



JTURJICKTPUKE. DIJIEKTPUYECKOE CMEUIeHHe (DJeKTpUYecKas MHAYKIMS) B JAUIJICKTPHKE.
JusnexkTpudeckas IPOHULAEMOCTD Cpezibl. BeIYMCIIEeHnE HANPSHKEHHOCTH IEKTPUYECKOTO MOJIS
B JMBJIEKTpUKE. ['paHWuHBIE YCIOBHUS Ul 3JEKTPUYECKOrO IO Ha TpaHULEe pas3zaena
“IUBIEKTPUK — AUANEKTPUK . CEerHeTOAIEKTPUKH.

Tewma 5. [IpoBOAHMKH B 3JIEKTPUYECKOM I10JIE

Copnepxanue TeMbl. PacripenenceHue 3aps10B B IPOBOJHUKE. DJIEKTPOCTATUYECKOE N10JIE BHYTPH
U CHapyXu T[POBOJHUKA. ['paHMuYHBIE YyCIOBUS Ha TpaHUIE “IPOBOAHMK-BAKyyM .
DJIEKTPUYECKHE CBOMCTBA MPOBOAIICH OO0O0JIOYKH. DJeKTpocTaTHYecKas 3amura. MeTon
n300paxeHuil. I'paHNYHbIE YCIIOBUS HA IPaHULE ‘‘TPOBOJHUK-IUIIEKTPUK . DIIEKTPOEMKOCTH
YEINHEHHOIO NPOBOJHUKA, CUCTEMBI IIPOBOAHMKOB M KOHJAEHCATOpA. DJIEKTpUYECKash dHEPrus
CUCTEMBI TOYEYHBIX 3aps0B. DHEPrus 3apspKEHHOTO IPOBOJAHMKA, CUCTEMBI IPOBOIHUKOB U
KOHJIeHCAaTopa. ODHeprust anekrpocraruyeckoro mnossd. OObEMHas IJIOTHOCTh SHEPrUu
AJIEKTPOCTATUYECKOTO MOJISL.

Tema 6. [1oCTOSHHBIN 2JIEKTPUUYECKUN TOK

Copepxanue TeMbl. XapaKTEPUCTHKHU 3JIEKTPOCTATUUECKOIO TOKA: IUIOTHOCTh TOKA, CHJIAa TOKA.
VYcioBue CyniecTBOBaHMs JJIEKTPUUECKOro Toka. CTopoHHME cuibl. Pa3HOCTh NOTEHIMAIIOB,
HamnpsbkeHue, onektpoasmwkymas cuwia  (DC).  Kmaccuueckass 9neKTpoHHass — TEOpUs
3JIEKTPOIIPOBOIMMOCTH MeTa/uIoB. 3akoHbl OMma u J[xoynsa-Jlenna B nuddepenunansroii popme.
3akonsl Oma u Jlxoyns-JIeHna B mHTErpanbHoi popme. 3akoH Oma 1711 HEOAHOPOIHOTO y4acTKa
nenu. [IpaBuna Kupxroda. HemoctarouHocTh  KiIaccH4ecKOM  3JIEKTPOHHOM — Teopuu
AIIEKTPONPOBOIUMOCTH.

Tema 7. DneMeHTs! GU3NYECKOM ITEKTPOHUKU

Conepxanue TeMbl. DJIEKTPUYECKUN TOK B BaKyyMme. DJEKTpOHHas sMuccus. Pabora BeIxoga
3JIEKTPOHOB U3 MeTajlia. DJIEKTpUUECKUi TOK B rase. Ilpoueccsl mOHM3aUUU U PEKOMOMHALIUY.
Pabora nonnzauuu. [lotennuan nonusanuu. Y gapHas nonusanus. HecamoctosTenbHbIN ra30BbIi
paspsaa. CaMOCTOATENbHBINM Ta30BbIM paspsia. BonpT-ammepHas XapakTEpUCTHKAa TIa30BOIO
pa3psna. Bunbl pa3psaos.

Ilonatne o mnazme. CnocoObl co3gaHusg  Iula3Mbl.  KBa3sMHEHTpPaNbHOCTH — IUIA3MBI.
DNeKTpPONpOBOAHOCTh IUIa3Mbl. JleGaeBckuil panuyc (neOaeBckas AJMHA) SKpaHUPOBAHUS.
ITnasmennas yacrora. HuzkoremneparypHas mia3ma U ee IpuMeHeHue. BeicokoTemneparypHas
miasma. [IpoOiema ocyuiecTBieHNs yIPaBIsieMOro TEPMOSIEPHOTO CUHTE3A.

Tema 8. MarauTHoe noje B BaKyyMme

Copepxanue Tembl. 3akoH Amnepa. MarautHast uaaykuus. 3akoH buo — Caapa (3akoH buo —
Casapa — Jlannaca). Ilonarue MmarautHoro nosist. IIpyuHIMI cyneprno3nuuyu MarHUTHBIX MOJIEH.
Cuna Jlopenna u cuina Amnepa. BUTOK ¢ TOKOM B MarHMTHOM Toje. MarHUTHBII MOMEHT.
MoMeHT cuil, AeMCTBYIOLINI Ha paMKy ¢ TOKOM BO BHEIIHEM MarHUTHOM IoJjie. MarHuTHoOE nojie
MPSIMOJIMHEMHOTO M KPYTrOBOI'O TOKOB. L[[MpKynsuus BEKTOpa MarHMTHOM WHIAYKUWU. 3aKOH
IIOJIHOTO TOKA (TeopeMa O HUPKYJALUN UHAYKLIMHM MarHUTHOIO IoJiA) B BakyyMme. [Ipumenenue
3aKOHa IOJIHOTO TOKa JJIsl pacyeTa MarHUTHBIX NoJiell. MarHuTHOE 1oJie JUIMHHOTO COJICHOUIa 1
TOponaa. MarHuTHOE B3aMMOJEHCTBHE TOKOB. EnuHuna cuisl Toka — amnep. Buxpesoe nosne
JIBUKYLIErocsl 3apsiia. VHBapHaHTHOCTb 3JIEKTpUYECKOro 3apsaa. MarHuTtHoe Moje Kak
PENATUBUCTCKUN YPPEKT.

Tema 9. MaruuTHoe 110JI€ B BEIIECTBE

Copnepxanue Templ.  [loHATME MarHUTHOrO MOMEHTa aTroMa. MMKpPO- M MaKpOTOKH.
Monekynspupie  Toku. HamarHudeHHOCTh  (BEKTOp  HaMarHWMYMBaHWsA).  MarHurtHas
BOCTIPUMMYHMBOCTH BEIIECTBA U €€ 3aBUCUMOCTh OT TeMIIEpaTyphl. 3aKOH MOJIHOTO TOKa (TeopeMa
0 LUPKYJISUU HAIpPsSHKEHHOCTH MarHUTHOTO MoJisf) B BeulecTBe. Hampsyk€HHOCTh MarHUTHOTO
10JIs1 B BenlecTBe. MarHuTHas NpOHUIIAEMOCTh cpebl. MHAYKIIMS MarHUTHOTO TOJIS B BEIIECTBE.
I'pannuHbIE yCI0BUS IJI1 MATHUTHOTO TOJIS HA TPAaHULE pas3zeiia AByX cpel. THUIIbl MarHETUKOB.
Touka Kropu. Jlomensl. KpuBas HamarHnumMBaHusl.

Tema 10. DnekTpoMaraHuTHAsE UHIYKIIHAS



Copepxanne TeMbl. OnbiT @apazness. Marautaslii notok. JIC unaykiuu. OCHOBHON 3aKOH
3JIEKTPOMArHuTHOM MHAYKUUH (3akoH Dapanes). BbIBOJ OCHOBHOIO 3aKOHA 3J€KTPOMAarHUTHON
MHAYKIIMY U3 3aKOHA COXPAHEHMsI SHEPIUH, a TAK)KE Ha OCHOBE 3JIEKTPOHHOM Teopuu. ITpaBuiio
Jlenna (3akon Jlenna). SIBnenue camomuaykiuu. MHAYKTHBHOCTE. HIYKTUBHOCTH JUTMHHOTO
cosieHonJa. TOKM 3aMBIKaHMs U pa3sMbIKaHUs Lenu. SIBlIeHUE B3aUMHOM MHIYKUMH. B3aumuHas
UHAYKTUBHOCTb. DHEPrusi MarHUTHOTO 110J1s1. O0bEMHAs MJIOTHOCTh 3HEPTUM MAarHUTHOTO TIOJISL.
Tema 11. JIBukeHHE 3apsKEHHON YaCTULBI B 3JIEKTPUYECKOM U MarHUTHOM IOJISAX

Copnepxanue Tembl. JIBIKEHHE 3apsHKEHHON YaCTHLIBI B JIEKTPUYECKOM M MArHUTHOM NOJIsIX. [ToHsTHE
00 anekTpoHHOM ontuke. DddexT Xormma. Y ckopruTenu 3apsHKeHHBIX YaCTHI.

Pasznen IV. Konebanus v BOTHBI

Tema 1. DnekTpoMarHuTHBIC KOeOaHUs

Conepxxanue temsl. JluddepenunanbHoe ypaBHeHUE KojeOaHUI B K0JeOaTEIbHOM KOHTYpe U
ero pemienue. JuddepennuansHoe ypaBHEHHE 3aTyXalOMIUX 3JEKTPOMAarHUTHBIX KOJIEOaHUN U
ero pemenue. Yactora M KOIPPHUUMEHT 3aTyXaHUs 3JIEKTPOMAarHUTHOIO KOJeOaHMUS.
Jlorapupmuueckuii AEKpEMEHT 3aTyXaHusi W JOOpOTHOCTH KoHTypa. Juddepenunansnoe
ypaBHEHHE BBIHYKICHHBIX 3J€KTPOMAarHUTHBIX KOJeOaHUH U ero pemeHue. AMIIIMTYAa U (aza
IPU BBIHY)KJIEHHBIX AJIEKTPOMArHUTHBIX KosieOaHUsX. Pe3oHaHc B KojeOaTelnbHOM KOHTYpE.
Pe3oHaHCHBIE KpUBBIE I HAIIPSHKEHUS U CHIIBI TOKA. llepeMeHHBIi TOK.

Tema 2. DeKTpOMarHuTHbIE BOJIHbI

Conepxanue Tembl. PapaneeBCKasi 1 MAKCBEJIOBCKAsl TPAKTOBKH SBJICHUS 3JIEKTPOMATrHUTHON
uHaykuuu. Tok cmemeHus. OnekrpoMarHutHoe mosie. Cucrema ypaBHeHMM MakcBemia.
BonHoBoe ypaBHEHHE AJIs1 31EKTPOMArHUTHOTO 10JIA U ero pemeHne. CKopocTh pacpOCTpaHeHus
AJIEKTPOMAarHUTHBIX BOJH B cpenax. OCHOBHBIE CBOMCTBA AJIEKTPOMAarHUTHBIX BOJH. BekTop
[ToiinTrHra. Wmnynsc  anekTpomarHutHoro noissd. HMsnydenme nunosa.  [Iuarpamma
HarpaBiaeHHOCTH. DddexT Jlormepa mis anmekTpoMarHuTHEIX BOJH. [lIkana smekTpoMarHuTHBIX
BOJIH.

Paznen V. Ontuka

Tema 1. I'eomerpuueckas onTuka

Conepxanue TeMbl. OJIEKTPOMAarHuTHas mpupona cBeta. I[lpunmun [rolireHca. 3akoHbBI
OTpakeHHsI ¥ ipesioMiieHus. AOCOIOTHBIN M OTHOCUTEINbHBIN MoKa3zaTenu npeiaomienus. [ToaHoe
BHyTpeHHee oTpaxeHue. CBeToBoibl. ['eoMeTpuueckas oOnTHKa Kak MpeAesbHbIN ciydail
BOJIHOBOI oNTHKU. ONTHYECKNE NHCTPYMEHTHI.

Tema 2. nrepdepenuus cera

Copepxanue TeMpl. MOHOXpOMAaTHYECKHE W HEMOHOXpPOMATHYeCKHE BOJHBL IIpuHnMN
CYNEPHO3UIMN U UHTEHCUBHOCTh MPHU CIOKEHUU CBETOBBIX BOJH. BpeMEeHHAs] KOrepeHTHOCTb.
Bpems u nnuna xorepeHTHOCTH. IIpocTpaHCTBEHHasi KOT€peHTHOCTh. Pagnyc KOrepeHTHOCTH.
OnTuueckas JuHa mytd. OnTHdeckas pa3HocTh xoaa. Pacuer nunreppepeHnoHHON KapTHUHBI OT
JIByX KOI€pEHTHBIX UICTOYHHUKOB. [1010CHI paBHOM TOJIIIMHBI M PABHOTO HaKJIOHAa. MHoromyueBas
unTepdepenusa. CrocoObl MOTyYEHHUS] KOTePeHTHBIX JTydeil. UHTeppepomeTpsl.

Tema 3. J{udpakuus ceta

Conepxxanne tembl. [IpuHnun I'roirenca — @penensa. Meton 308 @penens. [Ipsmonuuelinoe
pacripoctpanenue cBeta. Judpakuus Openens. Audpaxius @peHenst OT Kpyriaoro OTBEpCTUs U
Kpyrioro aucka. Judpakmnus @penens ot kpas noaymiockoctu. Crnupans Kophro. Judpakius
@paynrogdepa OT OECKOHEYHO MIUHHON mnpsmMod mmiend. JludpakunoHHas pPacXxoAUMOCTb.
Hudpakmus oT oJHOMEpHOM AudpakiMOHHOW pemieTku. Paspemiaromasi crocoOHOCTh
ONTUYECKUX UHCTPYMEHTOB. [loHsTHE O rojorpaduu.

Tewma 4. [lonspuszanusa ceera

Copepxanue TeMmbl. EcTecTBEHHBI M TONApU30BaHHBIA cBeT. CTeneHb MNOJISIpU3ALMH.
[Tonsipuzanus cBeTa mpu NPEIOMIICHUHM W OTpakeHuu. 3akoH bprocrepa. [lomspuzanus npu
JBOWHOM JrydenperaomieHud. OOBIKHOBEHHBIM M HEOOBIKHOBEHHBIH yun. Onrtudeckas ocCbh
kpuctaya. [lonsponas! u nonsipusanroHHble NpU3MBL. llonspusaTopsl U aHAIU3aTOPBI. 3aKOH



Maitoca. IlomyBOMHOBBIE M UYETBEPTHBOJIHOBBIE IUIACTUHKHU. VICKYCCTBEHHas ONTHYECKAs
aHuzoTponus. Onruyeckas akTUBHOCTD BeliecTBa. Dddext Papajes.

Tema 5. lucniepcust cBera

ConepxaHue TeMbl. 3aTPYJHEHHS B AJEKTPOMArHUTHOM Teopuu MakcBemna. HopmanbHas u
aHoManpHas  aucnepcud. Metonel  HaOmopeHuss — aucnepcud.  [lpusmarumdeckuil.  u
TUGPaKIUOHHBIN CIIEKTPBL. DJNEKTPOHHAs Teopus aucnepcuu ceera. [lormomenue csera. 3akoH
byrepa. L{BeTa Te1 1 CIEKTPBI MOTJIOIIECHUS.

Pasznen VI. DiaeMeHTHI KBAHTOBOM MEXAHUKU

Tema 1 DnemMeHThl KBAaHTOBOM ONTUKHU

Coneprxanue TeMbl. TerioBoe usnyyenue. PaBHoBecHoe usitydeHne. XapakTepUCTUKU TEIIOBOIO
u3nydeHusi. AGcomroTHO YepHoe Teno. 3akoH Kupxroda. 3akon Credana-bonpiiMana 1 3akoH
Buna. Pacnipenenenue sHepruu B CrieKTpe adCoMOTHO uepHoro tena. @opmyna  Panes-Jxunca.
YabprpaduoneroBass karactpoda. KsantoBas rumoresa u ¢dopmyna I[lnanka. BremHuit
dorornekrpuyeckuii 3¢pdext u ero 3akonsl. otonsl. Idhdext Komnrona u ero reopus. Moaenb
atoma Pesepdopna. [Toctynarer bopa. ATom Bogopoaa.

Tema 2 DyieMEeHTHI KBAHTOBOM MEXaHUKH

Copepxanue Tembl. ['unoreza ae bpoilnd. DkcrnepuMeHTalbHOE MOATBEPHKACHUE BOJHOBBIX
cBoiicTB Mukpouactuil. COOTHOILIIEHHE HeonpeaeneHHocTel. BomHoBas QyHKIuUs, ee cCBOICTBA U
cratucTuyeckuil cMmbici. Hecraunonapuoe ypasuenue lllpenunrepa. CraunoHapHoe ypaBHEHUE
[lIpenunrepa. Yactuna B noreHUHaIbHOU siMe. [IpoxoxaeHne yacTuiibl yepe3 NOTeHINAIbHbBIN
Oapbep. KBaHToBbIlM rapMoHnueckuilt ocunuisitop. YpasHenue lllpenunrepa uist 31€KTpoHa B
aToMme Bojopoja. ['naBHoe, opOuTanbHOE U MAarHUTHOE KBAaHTOBBIE yncia. KBaHTOBaHUE SHEPTUU
AJIEKTPOHA B atoMe Bojopojaa. Crmektp aroma Bojopoxa. IlpaBuio orGopa. OpOutanbHbIl U
MarHUTHBII MOMEHT 37eKTpoHa. COOCTBEHHBII MEXaHWYECKUII MOMEHT HMMITYJIbCa SJIEKTPOHA
(ciue). CnMHOBBIM MarHUTHBIA MOMEHT ayieKTpoHa. CHIHMHOBOE M MarHUTHOE CIIMHOBOE
kBaHTOBBIEe uncna. OneiT llTepHa u ['epnaxa. [lpunnun 3anpera [aymu. [lepuoanueckas cucrema
anieMeHTOB  MenneneeBa. Ilormomenne, CIIOHTaHHOE M MHAYLHUPOBAHHOE M3iaydeHue. Jlasepsl.
[Tpunuun neiictBus nasepoB. Knaccuueckas Teopusi TEIIOEMKOCTH. 3akoH Jlrosnonra u IItm.
KBanToBas Teopus ternoemMkocTu DiHmTelHa. Teopus termoemkoctu [lebas. ®ononsl. bo3ons!
u GpepmuoHsl. [ToHsATHE 0 KBaHTOBBIX cTaTHCcTHKaX bo3e-DitHmTeiina u depmu-/lupaka.

Paznen VIl Dnements! pusnku TBEpAOro Tesa U siAepHON HU3nKu

Tema 3 OCHOBBI (PU3UKH ATOMHOTO SI7Jpa U JIEMEHTAPHBIX YaCTHIL.

CopepxaHue TeMbl. XapaKTEepUCTUKU aTOMHOTO siipa. Mozenu aToMHOro sijipa. Macca u sHeprus
CBSI3U sifjpa. 3aKOHBI PaJAMOAKTUBHOTO pacmaga. Ajibda-, 0eTa- U raMMa-usnydeHue. SnepHbie
peakuuu U 3aKoHbl coxpaHeHud. Peakuus nenenus saep. Llemnas peakuus nenenus. Peakuus
CHHTEe3a AaTOMHBIX saep. I[IpoGiemMa ympaBiseMbIX TEPMOSIEPHBIX peakiuil. Bumsl
B3aMMOJCHCTBUI U  Kiaccu(UKaAlUs AJIEMEHTapHbIX YacTHIl. MeToAbl perucTpauuu
aneMeHTapHbIX yactull. KocMuueckue nyun. YacTuiel u antuyactuisl. Helitpuno.

Conep:kanue 12a00paTOPHBIX 3aHATHI 10 IMCHUIJIMHE
2 ceMecTp

Pa3nen I. Mexanuka

Conepkanne mabopaTopHbIX 3aHsATud. JlabopatopHas padota No 1-5 H3ydenue nuHamMuKu
BpalllaTeIbHOIO ABMKEHUS TBEPAOIO TENA

JIaGoparopnas padora Ne 1-9 Ompenenenue MOIymsl CIBUTA METAIJIOB METOJIOM KPYTHUIIBHBIX
Kosie0aHui

Paznien 11 . OcHOBBI MOJIEKYIISIPHON (PU3UKU M TEPMOIMHAMUKH



Conepxanne sabopatopHblx 3aHiATUi. JlaGopatopnas pabora Ne 2-2  OmnpeneneHue
Kod(uIMeHTa BI3KOCTH KHUJIKOCTU M uucia PeiiHonbaca METOIOM MaJaromiero B >KUJIKOCTH
apuka

JlaGopaTtopHnas padota Ne 2-3 Onpenenenrne CKOPOCTH 3ByKa B BO3JIyX€ U IMOKa3aTessl aaquadaThl
BO3/JyXa METOJIOM CTOSYEH BOJIHBI

JlaGopaTtopHnas pabota Ne 2-7 Onpezenenue mokasares aauadarsl Bo3ayxa Metogom Kiemana-
He3opma

Pazpen III. DnekTpuuecTBO U MarHeTU3M

Coneprkanue nabopatopHbix 3aHaTuid. JlaboparopHas padora Ne 3-1 M3yueHue 3JeKTpUIECKOTO
oJIst

JlaGopaTtopHnas pabota Ne 3-3 MocToBOi MeTO1 H3MEPEHUI

Jlaboparopuass pabora Ne 3-8 H3ydeHwe sBIICHHE OJJICKTPONPOBOJHOCTH W ONPEICICHUE
YIEIBHOTO COMPOTHUBIICHUS METaa

Pasznen IV. Konebanus u BoHBI

Copneprxanue abopatopHbIx 3aHsTuid. JlJabopaTopnas padota Ne 4-2 M3mepeHne HHIYKTUBHOCTH
KaTYIIKH 110 €€ aKTUBHOMY U PEAKTUBHOMY COIIPOTHUBIICHUSM

Jlaboparopuas padora Ne 4-4 HccnemoBaHusi SICKTPUUYSCKUX KOJICOAHUIH 3BYKOBOM YacTOTHI C
MOMOIIIBIO AJIEKTPOHHOTO ocuuiuiorpada

Paznen V. Onruka

Copepxanne nabopatopHbix 3aHsATHil. Jlaboparopnas pabora Ne 5-3 Omnpenenenve IIUHBI
CBETOBOI BOJIHBI C TOMOIIBIO Kosel, HpioToHa

Jlaboparopnas pabGora Ne 5-5 OmpeneneHue MJIUHBI CBETOBOW BOJHBI C  IOMOIUIBIO
TU(GpaKIUOHHOMN pereTKn

3 cemectp

Paznen VI. DnemeHThl KBaHTOBOW MEXaHUKHU

Conepxkanne nabopaTopHbix 3aHsTHil. JlabopaTopHas pabota 6-1 OmnpeneneHue MOCTOSHHOU
Credana-bonbimana

JlaGopatopHas pabota 6-2 M3yuenue BHemHero Gporospdhexra 1 BAKYyMHBIX (POTOIIEMEHTOB
JlaGopatopHass pabGota 6-3 OmnpezeneHHe PE30HAHCHOTO MOTEHIMala BO30YKIEHHS aTroMa
MerogoM Ppanka-I'epua

Paznen VII DnemenTs pu3uku TBEPIOTO Tea U sIepHON HUBUKHI
Copnepxanue nabopaTopHbIx 3aHsATHI. JlaboparopHas pabora 6-6 M3yueHue temmepaTypHOM
3aBHCUMOCTH COTIPOTHBIICHUS TIOTYIIPOBOTHUKOB

5. OHEHOYHBIE CPEJACTBA JJIsA TEKYIIETI'O KOHTPOJIA YCIIEBAEMOCTMU,
MMPOMEXYTOYHOM ATTECTAIIMHA IO U'TOT'AM OCBOEHUA JUCIHUATLTAHBI
1 YYEBHO-METOJINYECKOE OBECIIEYEHUE CAMOCTOSTEJIBHOM PABOTHI
CTYIAEHTOB

5.1. Tekyuuii KOHTPOJIb YCIIEBAEMOCTH

BOITPOCHI JIJIsI IPOBEJAEHUA PEUTUHT-KOHTPOJISA
2 cemecTp
Peitmunz-xkonmponp Nl



1. MexaHnueckoe MABIDKEHHME Kak mpocrteimas ¢dopMa aBwkeHus marepun. Cucrema
otcuera. [Ipuniun orHocuTensHOCTH ["amunes. [Ipeobpazoanus ["anunes. Pangnyc-Bektop.

2. MarepuanbHas Touka (dactuua). Tpaekropus. Paguyc kpuBu3Hbl TpackTopuu. JInHeiHas
CKOPOCTb M JIMHEHHOE ycKopeHue. [locTynarensHoe ABUKEHUE TBEPAOIO TENa.

3. TanrenuuansHoe W HOpMaJIbHOE YCKOpeHHs. CBSi3b MEXKAY JUHEHHBIMU U YTIOBBIMHU
KMHEMaTUYECKUMHU BEJINYMHAMU.

4. IlepBblii 3ak0oH Hpl0TOHA M MOHATHE MHEPLMAIBLHOW CHCTEMBI OTcueTa. BTopoil 3akoH
HproTOHA ¥ MOHATHE CUIIBI, MACChl M UMITyJIbCA. Y paBHEHUE ABMKEeHUsA. Tpetuil 3akoH HproToHa
U TIpeieIibl €r0 MPUMEHUMOCTH.

5. HeunepuuanbHble cHCTEMbI OTcueTa. AOCOJIIOTHBIE M OTHOCUTEIbHBIE CKOPOCTH U
yckopenue. Cuiibl HHEPIUU.

6. Cuctema matepuanbHbiX Touek. LlenTp mHepuuu (ueHTp macc). Teopema o ABMKEHUU
LEHTpa UHEPLIUH.

7. IlonsiTrie aOCOIIOTHO TBEPAOTO Tela. MOMEHT HHEPIUH Tena.

8. Teopema llltelinepa.

9. MomeHT cuiibl. MOMEHT UMIyJibca. Y paBHEHUE MOMEHTOB. Y PaBHEHUE BPAILIATEIbHOTO
JBUKEHUS TBEPJIOTO T€Ia OTHOCUTEIBHO HETIOBUKHOMN OCH.

10. I'mpockonmyeckuii 3ppext. CBoOOAHBIC OCH.

11. 3akoH coxpaHeHHUs: UMITyJIbca U TpeTH 3aKkoH HproToHA.

12. 3aK0H cOXpaHEHUsI MOMEHTa UMITYJIbCA.

13. PaboTa u 3HEprus B MEXaHUKe. DHEPrHsl KWHETUYECKask ¥ MOTCHIIUAIbHASL.

14. Tlonsitrie cuitoBoro nosst. Cesi3b MEXKTy HOTEHIMAIBHON SHEPIUEH U CUJIOM.

15. 3aKOH COXpaHEHUs MEXaHUYECKON SHEPTUH.

16. KoHncepBaTuBHbIE M HEKOHCEpBAaTHBHbIE CUJbl. KOHCepBaTMBHAas M JUCCUIIATUBHAS
CUCTEMBI.

17. 3amaun MeXaHUKH KUJIKOCTEN U ra3oB.

18. YpaBHeHue Hepa3pbIBHOCTU. Y paBHeHUE bepHyu.

Peitmunz-xkonmponp No2

1. Ionstne wnaeanbHOro raza. MOJIEKYJISIPHO-KUHETUYECKOE TOJKOBAaHUE TEMIIEPaTypPBhI.
MakpocKOonuYecKHe napaMeTpbl CUCTEMBI.

2. BHyTpeHHsiss dHeprus wujaeaidbHoro rasza. Yucio cremeHeil cBOOOABL. 3aKOH
paBHOpacHpeeIeHUsI SHEPTUH.

3. JlaBneHue ra3za C TOUYKHM 3pEHHUS MOJEKYJISIPHO-KMHETHYECKON Teopuu. OCHOBHOE
YpaBHEHUE MOJIEKYJIIPHO-KUHETHYECKOU TEOPHH.

4. YpaBHEHHE COCTOSHUSA UJIeaTbHOTO Ta3a (ypaBHeHue Kianeiipona — Meneneena).

5. /lunamudeckue u CTaTUCTHYECKHE 3aKOHOMEPHOCTH B ¢u3uke. CTaTUCTUYECKUN METOT
uccnenoBanus cucreMsl. [lonarue o pyHkuMU pacnpeneneHus.
6. ®a3zoBoe npoctpancTBo. PazoBas ToUKa, Ga3oBas suyeiika. CTaTUCTHUECKOE YCPEIHEHHE.
7. Pactipenenenne Makcpesuia. CpegHue CKOpOCTH MOJIEKYIL.
8. bapomerpuueckas ¢popmyna. Pacnpenenenue bonpimana.
9. Pactipenenenne Makcpemia — bosipiimana.
Peiimunz-konmpono No3

10. YpaBuenune Ban-nep-Baansca. I30Tepmbl peanbHBIX ra3oB.

11. MeracrabunsHoe cocTossHue. KpuTHueckoe cocTosiHUE.

12. BHYTpeHHss SHEPIHsl peaJbHOrO rasa.

13. XapakTepucTuka >KUJIKOro COCTOSIHUS. BInKHUN NOpsIOK.

14. IloBepxHOCTHOE HaTsKeHUE. CHIIbI, BO3HUKAIOIINE HA KPUBOM MOBEPXHOCTH JKHUJIKOCTH.
®opmyna Jlamnaca. CMaunBaHue U KaUJUISPHBIE SIBJICHUSL.

15. IloHsiTHE CTOIKHOBEHHUS. YTPYro€ U HEYIIPYroe CTOIKHOBEHHS.

16. IlpunensHoe paccrosinue. OddexTruBHOE cedeHue paccesaus. CpenHss UIMHA
CcBOOOTHOTO TIpoOera.



17. OcHOBHBIE TEpMOJMHAMUYECKHE IOHSTUS: BHYTPEHHSAS OSHEprus, pabora, Temora.
VYpaBHEeHME IEPBOT0 Hayajaa TEPMOJANHAMUKHY.

18. 3aBUCUMOCTH TEINIOEMKOCTH UCAIBLHOTO ra3a OT BUAa npoiiecca. Pabora, coBepiiaecmas
ra3oM IpU U30IPOLECCaAX.

19. Anuabatuueckuit mporecc.

20. O6patumbie 1 HEOOpaTUMBbIE TIporiecchl. Kpyrooii mporecc (1UKI).

21. Huxn Kapno u ero KIIJI nns uaeansHoOro rasa.

22. IlpuHuun 1eMcTBUS TEIJIOBOTO JABUTATEN U XOJIOAMIbHON MallIUHbI.

23. DHTponus. 3aKOH BO3pacTaHus SHTPOIHH.

3 cemecTp

Peitmunz-xkonmponp Nl

1. 3akon Kynona. HanpspkeHHOCT, — 3nekTpoctatudyeckoro  mosis.  [lonsitue
AIEKTPOCTATUYECKOrO 1oJs. [IpuHIMI Cyneprno3suuy 31eKTPUIECKUX MOJIEH.

2. Ilorok HampspkeHHOCTH. Teopema ["aycca Juist 31€eKTpoCTaTUYECKOTO OISl B BaKyyMe.

3. IIpumenenue Teopemsl ['aycca 1ist pacuera nosei.

4. PabGotra cun anekrpocraTuyeckoro  mois.  LlUpkynaunus — HanpsyKEeHHOCTH
AJIEKTPOCTATUYECKOTO MOJISL.

5. Ilorenuman. Pa3zHocts noteHnuanoB. CBsA3b MEXAY MOTEHIUAIOM U HAIPSHKEHHOCTBIO
AJIEKTPOCTATUYECKOTO MOJISL.

6. CBoOonmHBIE M CBsI3aHHbBIE 3apsiibl B BewlecTBE. TuUMbl AMANEKTpUKOB. HoHHas,
AJIEKTPOHHASI U OPUEHTAIL[MOHHAs OJIIPU3ALIH.

7. DNEeKTPOEMKOCTh YEJUHEHHOIO IPOBOAHMKA, CUCTEMBI IIPOBOAHUKOB ¥ KOHJEHCATOPA.

8. DOHeprusi 3apsDKEHHBIX YEIMHEHHOTO IPOBOJHMKA, CHCTEMbl HPOBOJHUKOB U
KOHJIeHCcaTopa. DHEeprus 31eKTpudeckoro nois. OobeMHast IIIOTHOCTh SHEPTUU AIIEKTPUUYECKOTIO
HOJIS.

9. XapaKTepuCTHKU DJIEKTPUYECKOrO IO M YCIOBHUS €ro CyllecTBOBaHUA. PasHocThb
MOTEHIINAJIOB, AJIEKTPOIBUKYILAs CHIIA, HAMIPSKEHUE.

10. 3akon Ammnepa. MarnuTtHast nHayknus. 3akoH buo — Casapa. I[loHATHE MarHUTHOTO
nosst. [IpuHIMNO Cynepno3uii MarHUTHBIX NOJIe. MarHUTHBIA MOMEHT.

11. MarauTHOE 10JI€ IPSMOJIMHEHHOTO ¥ KPYTOBOT'O TOKOB.

12. JIBukeHue 3apsKEHHBIX YaCcTHUIL B QJIEKTPUUECKUX U MAarHUTHBIX MOJISX.

13. 3akoH MMOJIHOTO TOKA JUIsl MArHUTHOTO TOJIsI B BellecTBe. HanpskeHHOCTh MarHUTHOTO
noJisi. MarHuTHas NPOHUIIAEMOCTb cpeibl. IHyKIIMsS MarHUTHOTO TOJIs B BEIIECTBE.

14. Oneir @apages. Marauthelii  notok. OJIC  uHaykumu. OCHOBHOM — 3aKOH
ANEKTPOMArHUTHON MHAYKUMH. [IpaBuio Jlenua.

15. CamouHayKIMs M B3aUMOUHAYKIMS. THIYKTUBHOCTD M B3aUMHasi MHYyKTUBHOCTb. TOKH
pa3MbIKaHUS U 3aMbIKAHHUSL.

Peitmunz-konmponp No2

1. CBoOOIHBIE U BBIHYXKJIEHHBIE KosieOaHusl. ["TapMoHNUecKre MexaHuuecKue KouebaHus u
UX XapaKTEPUCTHKHU.

2. DHeprusi TapMOHUYECKUX MeXaHndeckux kosieOanuil. [loHsATHE O rapMOHHMYECKOM U
AQHIApMOHHMUYECKOM OCLUIIATOPE.

3. CnoxxeHre OJTMHAKOBO HAITPABJIEHHBIX FAPMOHUYECKUX KoJieOaHuil. buenus.

4. CroxkeHue B3aUMHO NEPIEHAUKYISPHBIX TapMOHHUYECKMX KosiebaHuil. Durypsl
Jluccaxy.

5. 3aryxaromme MexaHudyeckue Konebanus. Yacrora, Kod((UIMEHT 3aTyXxaHus,
jorapupMUUecKuil JEKPEMEHT 3aTyXaHUsl MEXaHUYECKUX KOJIeOaHUH.

6. BoiHyXIeHHbIE MeXaHW4eckue KojeOaHus. AMIUIMTYAa U (a3a MpU BBIHYXICHHBIX
MEXaHUYECKUX KOJIeOaHUsAX.

7. Mexanuueckuii pe3oHaHc. Pe3onancHble KpuBble. COOTHOIIEHUS MEXAy (azamu
BBIHYKJJAIOILEH CHUJIBI M CKOPOCTH IIPU MEXAHMUYECKOM PE30HAHCE.



8. MexaHu3M 0O0pa30BaHMs MEXaHWYECKMX BOJH B ympyroil cpene. IlpomonbHble u
IIOTIEpEYHbIE BOJNHBI. BONHOBOE ypaBHEHHE M €ro pemeHue. ['apMOHMYECKHE BOJIHBI U HX
XapaKTEPUCTHUKHU.

9. ®aszoBast CKOPOCTb U AMCIEPCHUS BOJH. BOIHOBOM MTAKET U TPYIIIOBasi CKOPOCTb.

10. ITonsitue o korepentHocTH. UHTepdepeniys BonH. CTOSYHE BOJIHBL

11. KonebGarenpHbIii KOHTYp. ['apMOHWYECKHME OJJICKTPOMArHUTHBIE KOJICOAHUS M HUX
XapaKTEPUCTHUKHU.

12. 3aryxarwouue >3JeKTpOMarHUTHble KonebaHusa. YactoTa, KOAXQOHUUMEHT 3aTyXaHus,
JOTapu(pMHUUECKUI JEKPEMEHT 3aTyXaHHs JJIEKTPOMArHUTHBIX Kosiebanuid. JloOpoTHOCTH
K0J1e0aTeNbHOI0 KOHTYpA.

13. BbIHY)XICHHbBIE JIEKTPOMAarHUTHBIE KoJeOaHus. AMIUIMTYAa M (a3a BBIHYXKICHHBIX
3JIEKTPOMArHUTHBIX KOJIEOaHUH.

14. ®apaneeBckas 1 MaKCBEJUIOBCKAsl TPAKTOBKU SIBJIEHUS AJIEKTPOMArHUTHOM MHIYKIUH.
Tox cmemeHus.

15. Cucrema ypaBHeHuit MakcBesuia. DJI€KTpOMarHUTHOE I10JI€.

16. BomHoBOe ypaBHEHHE I JIEKTPOMArHUTHOrO mojis U ero pemeHue. CKopocTh
pacnpoCcTpaHeHus AJIEKTPOMArHUTHBIX BOJIH B Cpeax.

17. OcHOBHbIE CBOICTBAa AJICKTPOMAarHUTHBIX BOJH. OHEPruss U IOTOK D3HEPIUU
AJIEKTPOMArHUTHBIX BOJIH. BekTop IoitHTHHTa. IMITysIbC 3JIEKTPOMAarHUTHOTO TOJIA.
Peiimunz-konmpono Ne3

1. DnextpomaruutHas mnpupoja cBera. [lpunmun [rolireHca. 3aKOHBI OTpakKEHUS U
npesnaomieHusi. AOCOIIOTHBIN U OTHOCUTENbHBIN MoKa3zaTesnu npeiaomienus. [lonHoe BHyTpeHHEee
oTpaxkenue. CBETOBOJIBI.

2. KorepeHTHOCTh M1 MOHOXPOMAaTHYHOCTb CBETOBBIX BOJIH. BpeMEHHAs KOI€pEeHTHOCTb.
Bpewms u 1mmHa KOrepeHTHOCTH.

3. Onruueckas anuHa myTH. OnTHuyeckas pasHOCTh xoja. Pacuer mHTepdepeHInOoHHOM
KapTHHBI OT IBYX KOI'€PEHTHBIX HCTOUHUKOB.

4. Tlonocel paBHOM TOJIIMHBI M PABHOTO HAKJIOHA.

5. IlpocTtpaHCcTBEHHAs! KOTEPEHTHOCTh. Paanyc KOrepeHTHOCTH.

6. Ilpunuun Troiirenca — @penens. Meron 30H @Dpenens. IlpsamonuHeiiHoe
pacnpoctpanenue csera. udpakuus Openens Ha KpyTriioM OTBEPCTUU U JAMCKE.

7. Audpakuust @paynrodepa oT 6eCKOHEUHO ATUHHOM MPSMOM IIIEeINH.

8. Mudpakuus Opaynrodepa Ha 0JHOMEPHOM TUDPAKITMOHHON PEIIECTKE.

5.2. llpome:kyTouHAS aTTECTANMS 110 UTOTAaM OCBOCHUS JUCITUTUTHHBI

Bomnpocsl k 3auety ( 2 cemecTp)

1. MexaHnuueckoe IBIKEHHE Kak Mpocreifmas ¢opma asmwkeHus matepuu. Cucrema
otcueta. [Ipuniun otHOcuTensHOCTH ["amunes. [IpeoOpazoBanus ["anunes. Paguyc-Bektop.

2. MarepuanbHas Touka (dactuna). Tpaekropus. Pagnyc KpuBu3HbI TpackTopHuu. JInHeHas
CKOPOCTb M JIMHEHHOE ycKopeHue. [locTynarensHoe ABUKEHUE TBEPAOIO TENA.

3. TaHreHuuaabHOE U HOpMalbHOE ycKopeHHUs. CBsA3b MEXIy JMHEHHBIMH U YIJIOBBIMU
KMHEMaTUYeCKUMU BEJIMYMHAMH.

4. IlepBbiit 3ak0oH HpIOTOHA M MOHSATHE MHEPLMATBHONW CHUCTEMBI oTcueTa. BTopoil 3akoH
HproTOHA ¥ MOHATHE CUIIBI, MACCHl M UMITYJIbCA. Y paBHEHME ABHKEHUA. 1Tpetnil 3akoH HproToHa
Y TIPEJEIIbI €70 IPUMEHUMOCTH.

5. HeunepuuanbHble cHCTeMbl OTcueTa. AOCOJIOTHBIE M OTHOCHUTEIbHBIE CKOPOCTH M
yckopenue. Cuibl HHEPLUU.

6. Cucrema mMatepuabHbIX To4eK. LleHTp mHepumu (eHTp Macc). TeopeMa o JABMKEHUHU
LIEHTPa UHEPLIUH.

7. IlonsaTue abCONIOTHO TBEPOTO Tea. MOMEHT WHEPIUH Tea.

8. Teopema llltelinepa.



9. MoMeHT cuibl. MOMEHT UMITyJIbCa. Y paBHEHHE MOMEHTOB. Y paBHEHUE BPaIaTeIbHOTO

JIBUKEHHUSI TBEPJIOTO TEJIA OTHOCUTEIBHO HEMOABUKHOM OCH.

10. 3akoH coxpaHEHHUs UMITyJIbCa U TPETHM 3aKkoH HproTOHA.

11. 3akoH coXpaHEHUsI MOMEHTa UMITYJIbCA.

12. Pabora u 3HEprus B MEXaHUKe. DHEPrisi KWHETUYECKask ¥ MOTEHIIUAIIbHASL.

13. YpaBHeHue Hepa3phIBHOCTH. Y paBHeHHE bepHyum.

14. Ilonarue uaeanpHOro raza. MoJjekyJIsspHO-KMHETUUYECKOE TOJIKOBAHHME TEMIIEPATYpHI.
MakpocKkonnyecKkue napaMeTpbl CUCTEMBI.

15. BHyTpeHHsss 3Heprus uaeanpHoro rasza. Yucio cremneHedl cBoOOIbl. 3aKOH
paBHOpACHpeIeICHUS YHEPTUH.

16. JlaBneHue raza ¢ TOYKHM 3PEHUS MOJIEKYJISIPHO-KMHETHYECKOM Teopuu. OCHOBHOE
YpaBHEHUE MOJIEKYJIIPHO-KUHETHYECKOU TEOPHH.

17. YpaBueHue cocTosiHUS HaeabHOro ra3a (ypasuenue Knaneiipona — Menjeneena).

18. JIlunamuueckuie U CTaTUCTUYECKUE 3aKOHOMEPHOCTH B pu3uke. CTaTUCTUYECKUN METOT
ucciuenoBanus cucreMsl. [lonarue o pyHkuuu pacnpeneneHus.

19. Pactipenenenne MakcBesuia. CpelHHE CKOPOCTH MOJIEKYII.

20. bapomerpuueckas ¢popmyia. Pacnipenenenue bonbimana.

21. YpaBuenue Ban-nep-Baanbca. 30TepMbl peasibHbIX ra30B.

OcCHOBHbIE TEPMOJMHAMUYECKHE MOHSTHS: BHYTPEHHSAsSI OHHeprusi, paboTa, TEIIOTA.
VYpaBHeHUE 1IepBOro Hayajla TEPMOIUHAMUKH.

22. 3aBUCUMOCTbH TETUIOEMKOCTH UJICATHLHOTO ra3a OT Bua npoiecca. Pabota, coBepinaemas
ra3oM IIpu U30IPOLIECCaAX.

23. AnnabaTU4ecKui mpoiiecc.

24. ObpaTtumbie U HeOOpaTUMBIE Mpolieccsl. Kpyrosoii mpouecc (LUKII).

25. Huxn Kapuo u ero KIIJ{ ayig nneansHoro rasa.

26. IIpuHIMI AeMCTBUS TEIUIOBOTO ABUIaTeNs U XOIOJWIBHON MallluHBI.

27. 3axkon Kymona. HanpsokeHHOCTh — anekTpocrathueckoro  mosst.  [lomsitue
IIEKTPOCTATUYECKOTO Mouist. [IpuHIMI cynepno3suuuy 3JeKTpUYECKUX MOJIEH.

28. Ilorok HanpsxeHHOCTU. Teopema ["aycca J1st 31€KTPOCTaTUHUECKOTO MOJIsl B BaKyyMe.

29. Ilpumenenue TeopemMsl I'aycca i pacuera nojiei.

30. Pabora cunm anekTpoctaTHueckoro monis.  L{upkynsuus  HanpsyKeHHOCTH
AIIEKTPOCTATUYECKOTO OIS,

31. Ilorenuuan. PazHocts noteHunanoB. CBsA3b MEXAY NOTEHIIUAJIOM U HaPSHKEHHOCTHIO
AIIEKTPOCTATUYECKOTO OIS,

32. CBoOOJHBIE M CBSI3aHHBIE 3apsiibl B BeElIeCTBE. TUIBl IUANEKTPUKOB. VoOHHaf,
AJIEKTPOHHASI U OPUEHTALIMOHHAS NOJIIPU3ALIH.

33. Ionsipu3oBaHHOCT. JIM3JIeKTpruyecKasi BOCOPUMMUYHUBOCTh BENIECTBA U €€ 3aBUCUMOCTD
OT TEMIIEPATYPHI.

34. Teopema ["aycca ajist 37€KTPHUYECKOTO MOJISI B AUDIIEKTPUKE. DIEKTPUIECKOE CMENIEHHUE.
JudnexkTpudeckass TPOHULIAEMOCTh  cpelbl. HampskeHHOCTh  JNEKTPUYECKOTrO TOJsS B
JUDIIEKTPUKE.

35. Pacnipenenenue 3aps0B B IPOBOJHUKE. DJIEKTPOCTATUYECKOE 110JI€ BHYTPH U CHAPYKU
MIPOBOAHMKA. DIIEKTPOCTaTHUECKAasl 3aIINTA.

36. DNEKTPOEMKOCTh YEIUHEHHOTO POBOIHMUKA, CUCTEMBI IPOBOIHUKOB U KOHJIEHCATOPA.

37. OHeprus 3apsUKCHHBIX YEAMHEHHOTO IIPOBOJHMKA, CHCTEMBI NPOBOJHUKOB U
KOHJIeHCAaTopa. DHEPrus 2J1eKTpUUecKoro noist. O6beMHas INIOTHOCTh SHEPTUU IEKTPHUECKOTO
MOJIS.

38. XapakTepuCTHKU 3JIEKTPUYECKOrO IOJII U YCIOBUS €ro cyuecTBoBaHMs. PasHocTb
MOTEHIMAJIOB, 3JIEKTPOIBIKYIIAs CUIIA, HATIPSKEHUE.

39. Knaccuueckas 2JIEKTpOHHas TEOpHsl DSJIEKTPOIPOBOAMMOCTH METAUIOB U €€
HEJOCTATOYHOCTb.



40. 3akon Amnepa. MarnutHast uHayknus. 3akoH buo — Casapa. IloHATHE MarHUTHOTrO
nosist. [IpuHIMI cynepno3uuuyu MarHUTHBIX N0JIed. MarHUTHBIM MOMEHT.

41. MarHuTHO€ 1oJIe NPSIMOJIUHEHHOTO U KPYTOBOTO TOKOB.

42. [upkynauusi BEKTOpa MarHUTHOM MHAYKIMU. 3aKOH MOJHOI0 TOKa. MarHuTHoe moJie
JUIMHHOT'O COJIEHOUJa U TOPOUIa.

43. MarauTHO€E B3aMMOJICHCTBUE TOKOB U €IMHULIA CUJIbI TOKA — aMIIep.

44. JIBnKeHue 3aps>KeHHBIX YaCTHUIl B AJICKTPUUYECKUX M MATHUTHBIX MOJISIX.

45. Onbir @apages. Marautabld  notok. IJIC  uHaykiuu. OCHOBHOM  3aKOH
ANEKTPOMArHUTHON MHAYKUMH. [IpaBuiio Jlenua.

46. CaMOMHIYKLIMS U B3aUMOUHAYKIUA. VIHIYKTUBHOCTD ¥ B3aUMHas MHIYKTUBHOCTb. Toku
pa3MbIKaHUS U 3aMbIKAHMUSI.

47 . DHeprust MarHuTHOro nosis. O6beMHas MIOTHOCTh SHEPTUM MATHUTHOTO MOJIS.

48. CBoOOIHBIC M BHIHYKACHHBIEC KosieOanus. 'apMOHHUECKHE MEXaHUYECKUE KOJIeOaH s U
UX XapaKTEPUCTUKHU.

49. DHeprusi rapMOHHYECKUX MEXaHWYeCKUxX kosiebanuit. [loHATHE O TapMOHHUYECKOM M
AQHTapMOHUYECKOM OCLUILIATOPE.

50. CrnorkeHre OIMHAKOBO HAIPABJICHHBIX TAPMOHUYECKUX KosieOaHuii. buenws.

51. CnoxxeHue B3aUMHO MEPHEHANKYISIPHBIX TapMOHHYECKUX KoJjeOaHuil. Durypsl
Jluccaxy.

52. 3aryxaroue MexaHudeckue koneOanus. Yacrora, kodh UIMEHT 3aTyxaHus,
JOrapu(pMHUUECKUI TEKPEMEHT 3aTyXaHHUsI MEXaHUYECKUX KOJIeOaHuiA.

53. BeiHyXIeHHbIE MEXaHUYECKUE KoyieOaHHs. AMIUIMTYAA U (aza MpH BBIHYKICHHBIX
MEXaHUYECKUX KOJICOaHHSIX.

54. Mexanuueckuid pe3oHaHc. Pe3onancHbie kpuBble. COOTHOIIEHHS Mexay (azamu
BBIHY/IA0IIIEeN CHJIBI U CKOPOCTHU IIPU MEXAaHUYECKOM PE30HaHCE.

55. MexaHu3M 00pa30BaHUs MEXaHHYECKHUX BOJH B ympyroil cpezae. [IponosnbHble u
norepeyHble BOJHBI. BOJHOBOE ypaBHEHHME M €ro penieHue. ['apMOHMYEeCKHE BOJHBI U HX
XapaKTEPUCTUKH.

56. KoneOarenpHbIi KOHTYp. ['apMOHWYECKHE OJJIEKTPOMArHUTHBIE KOJEOAHUS M UX
XapaKTEPUCTUKH.

57. 3aryxaroliue 3JIEKTpOMarHuTHele Kojiebanusa. Yacrora, kodDPUIMEHT 3aTyXaHusd,
norapupMUUECKU JEKPEeMEHT 3aTyXaHUs OJJIEKTPOMArHUTHBIX Kosebanuil. JloOpoTHOCTH
KOJIe0aTeIbHOTO0 KOHTYpA.

58. BoIHyXJIeHHBIE 3JEKTPOMArHUTHBIE KojeOaHus. AMIUTUTYAa U (a3a BBIHYKIEHHBIX
AIIEKTPOMArHUTHBIX KOJIEOaHUM.

59. ®apaneeBckas 1 MaKCBEIUIOBCKAsl TPAKTOBKH SIBJICHUS AJIEKTPOMArHUTHOM WMHIYKLHUU.
Tox cmemenus.

60. Cuctema ypaBHeHHI MakcBesuia. DJI€KTpPOMarHuTHOE IOJIE.

61. DnekTtpomarHuTHas npupoja cBera. [IpunHmun ['rolireHca. 3akOHBI OTPAKEHUS U
npesnomieHusi. AOGCOTIOTHBIN M OTHOCUTENBHBIN Moka3aTenu npenomiieHus. [lonHoe BHyTpeHHee
oTpaxxeHue. CBETOBO/IBI.

62. KorepeHTHOCTb 1 MOHOXPOMATUYHOCTh CBETOBBIX BOJH. BpeMeHHAs KOr€peHTHOCTb.
Bpems u y1MHA KOT€pEHTHOCTH.

63. OnTuueckas anuHa nytd. OnTuyeckas pa3HOCTh Xoaa. PacueT uHTepdepeHInOHHOM
KapTHUHBI OT IBYX KOT€PEHTHBIX UCTOUHUKOB.

64. ITosiockl paBHOM TOJIIMHBI M PABHOT'O HAKJIOHA.

65. Indpaxnus Opaynrodepa Ha 0OTHOMEPHOU TUPPAKITMOHHON PEIIETKE.

66. EcrecTBeHHBII W mnoNsApU30BaHHBIA cBeT. [losndpuzanus Npu  OTpaKEeHUH H

npejgomiieHuu. 3akoH bprocrepa.

67. Ionsipuzayst npy IBOMHOM JydenpenomieHud. OObIKHOBEHHBIH U HEOOBIKHOBEHHBIN

ayun. OnTuyeckas ock kpuctasia. [lonspuzanronnsie npu3mMsl. 3akoH Maitoca.



Bomnpocs! k 3x3ameny ( 3 cemecTp)

68. TerioBoe M3TYUCHHUE U €r0 XapaKTEPUCTUKH. 3aKOHBI TETIOBOTO U3ITy4CHUS.

69. ®opmynbl  Panes-[xunca wu Ilnanka piuga  TemmoBoro usinydeHus. CHekTp
U3JTy4eHus: a0COIOTHO YEPHOTO Tea.
70. Bremnnit poTodpdext u ero 3akoHbl. YpaBHEHHE DWHINTEHHA JUIsI BHENTHETO
dororddexra.

71. Macca u umnyibsc poToHa. /[aBieHue cBera.

72. O¢pdexr KomnroHa u ero uHTEprpeTanus B CBETe KBAHTOBBIX MPECTABICHUN O MIPUPOJIE
U3ITyYEHHUS.

73. Mopenu aroma Tomcona u Pesepdopaa u ux nporuBopeuns. [loctynarer bopa. Ciextp
aToMa BOJIOpOJa.

74. boposckas Teopust crpoenus atoma. OnbiTel @panka u ['epua.

75. I'unoreza ne bpoinsg. DkcrepuMeHTaIbHbIE MOATBEPHKICHUS BOJHOBBIX CBOMCTB
MHUKPOYACTHII.

76. [IpunHiun u cooTHoLIEeHUS HeompenenaéHuocteil [ eiizendepra.

77. BonnoBas pynkmmst u €€ craTucTudeckuii cMbici. OOmee ypaBHenue lllpemunrepa.
VYpasuenue Lllpenunrepa i CTallMOHAPHBIX COCTOSHUM.

78. ATOM BOJIOpOJIa B KBAHTOBOW MEXaHHKE.

79. KBanrtoBble uncina. [IpaBuna or6opa.

80. Ilpununum [laynu. Pactipenenenne 3eKTPOHOB IO YHEPTETHYECKUM YPOBHSIM aTOMa.

81. Cocras, 3apsa U pa3Mep aTOMHOTO Spa.

82. JledekT mMacchl U SHEPTHUS CBSI3U ATOMHOTO SIIIPA.

83. Mopaenu aToMHOTO sAapa. SnepHble CUITBI.

84. PanmnoakTHBHOE M3ITy4eHHE U €TO BUIBI.

85. 3akoH paanoakTHBHOTO pacnaja. [IpaBuna cmemeHus.

86. SlnepHBIE peakIMy U UX THIIHIL.

5.3. CamocTosiTe1bHAs1 paboTa 00y4aK0IIEerocs.

paboTa ¢ JeKIMOHHBIM MaTEPHAIOM KaK [0 KOHCIIEKTaM, JINTEPaType, TaK U dJIEKTPOHHBIM

MCTOYHUKOM MH(QOpMAIIH

BBHITIOJTHEHHUE JIOMAIITHETO 3aJJaHus ¥ MTOATOTOBKA K PEHTHHT-KOHTPOJISIM

JUTSL KOHTPOJISL PAa0OTHI CTYICHTOB, a TAKXKE JUIST CTUMYJIMPOBAHUS CUCTEMATHYECKOTO N3yICHUSI
Kypca (U3HKH B TEUCHUE CEMECTpa MPEIyCMOTPEHBI PEUTHHT-KOHTPOM. OHH TIPOBOJISITCS B
MUCEMEHHOI (hopme

JUTSL KOHTPOJISl 3HAHUM CTYJICHTOB ITPOBOUTCS dK3aMeH (3 cemectp)

IIpumepHbIe TeMBbI pedepaTHBHBIX PadoT
2 cemecTp
®du3nka — HayKa IMO3HaHUSA MUpa.
ITpocTtpaHcTBO U BpeMs B (pU3HKE.
YepHsble nbIpsl BO BeeneHHOM.
Vuenune K.3. [InonkoBckoro.
5. MonenupoBaHue Mpolecca pacHpoCTpaHEHUS! YAApHOW BOJIHBI MPH B3pbIBaX B

PwbhE

Ppa3JIMYHbIX Cpeaax.

6. Kunernka u repMoagnHaMHUKa OMOJIOTHYECKUX MPOIIECCOB.
7. Tlopsiaok u 6ecopsiIoOK B MUPE OOJBIITHUX MOJIEKYII.
8. DkcnepuMeHTaIbHBIE UCCIIEIOBAHMS dJIEKTPOMArHUTHOTO TOJIST 3eMJTH B 00JIaCTH

CBCPXHU3KUX YaCTOT.

9. IllapoBas MonHHS U €€ IPUPOJA.



10. MaruurtHoe noje 3eMiIH.

3 cemecTp

11. Monnus u e€ npupoaa.
12. DnexTpuyecTBO B KUBBIX OPraHU3Max
13. DnekTpudecTtBo B aTMOchepe.

14. JlazepHO-MHIyLIHpPOBaHHbBIE THAPOAMHAMUYECKHUE BOJIHBI.

15. ®usuyeckue METOABI PETUCTPALIUU 3EMIICTPSICEHUM.
16. IlpumeHeHue yabTpa3ByKa B HHTPOCKOIIHH.

17. buorpadus A.C. Ilomnosa.
18. BO0JIOKOHHO-ONTHYECKHUE THPOCKOIIHI.
19. Comnnre.

20. Kocmosorudeckoe KpacHOE CMEIEeHHE.

CIHUCOK MOJKET OBITh 3HAYMTEIBLHO pacIIrupCH. TeMy pe(bepaTa CTYACHTBI COIIaCyrOT C

mpenoaaBaTcjICM.

®onx  omeHouHBIX  cpeactB (DOM)  mus

IMPpOBCACHUA

aTTcCTalluu YPOBH:A

c(OPMUPOBAHHOCTH KOMIIETCHIMH OOydYaIOMUXCs MO AWCIHUILIUHE OPOPMIISIETCS OTICIBHBIM

JAOKYMCHTOM.

6. YYEBHO-METOJUYECKOE U UHOPOPMALIMOHHOE OBECHEUEHUE
JUCLUIINHBI

6.1. KuuroodecneyeHHOCTH

HaunmeHnoBanue JIMTEPATYpPhI: aBTOP, HA3BAHUEC, BUJ U31aHU,
n3aaTcIbCTBO

T'on n3manusa

KHUI'OOBECIIEHEHHOCTbD

Hanuuue B 351€eKTpOHHOM
katanore 9bC

OcHoOBHas TUTEP

arypa

1. Ky3neuoB, Aprtemmii AprtembeBnd. Dusnka:
Mexanuka.  MonekynsipHas ~— (u3uka.  DJEKTPUYECTBO U
MarHeTusM. DNeKTpOMarHuTHbIE KojeOaHus U BoiHBI. OmTHKA :
yueOHoe mocobue / A. A. KysweuoB ; Buagumupckuii
roCyIapCTBEHHBIN YHHBEPCUTET UMEHH Anexcanzpa
I'puropseBuua n Hukomnas I'puropreBmua CronetoBsix (Bial'Y)
— W3n. 2-e, ucnp. u pon. — Buagumup : Bragumupckuii
TOCYAapCTBEHHBIN YHHUBEPCUTET UMEHHU Anekcannpa
I'puropseBuua u Huxomnas ['puropeeBunda Cronerosbix (Bal'yY),
2013 .— 160 c. : mn. — HMeeTcs SJEKTpOHHAs BEpCUST .—
Bubnuorp.: c. 155-156. ISBN 978-5-9984-0337-8.

2013

http://e.lib.visu.ru:80/handle/12
3456789/3211

2. Kymnm, Anexcanap AnexceeBud. Pusmka : MeTonuueckue
yKa3aHMssT K TEOPEeTHUYECKOMY Marepuaily, MNpaKTHYECKHM
3aHITHAM U 3aJIaHUSIM, TeCTaM, KOMITIEKCY JJabOpaTOPHBIX padoT
JUTS CTYI€HTOB TUCTaHIIMOHHON Gopmbl oOyuenmst / A. A. Ky,
JI. B. I'pyHckas ; BnanuMupckuii rocy1apCTBEHHbIM YHUBEPCUTET
nmern Anekcannapa ['puropeeBnua m Hwuxomas I'puroppeBnua
CroneroBrix (Bal'Y), Kadeapa obmelt n npuxiagHoi Gusuky ;
mon pea. A. A. Kymmma .— Bmagumup : Bragummpckuii
roCyJapCTBEHHBIN YHUBEPCUTET UMEHHU Arnekcanpa
I'puropsesnua n Huxonas I'puropsesnua CroneroBbix (Bal'y),
2013 .— 214 c. : nn., Tabn. — VmMeercs 371eKTpOHHAsT BEPCUS .—
Bubnuorp.: c. 211-212.

2013

http://e.lib.vIsu.ru:80/handle/12
3456789/2624

3. ®usuka : MCTOAMYECCKHUE YKA3aHUsI IJIsl IOATOTOBKYU CTY/ICHTOB
k TtectupoBanuto / A. ®. Tankun [m ap.] ; Brmagumupckuit
rOoCyJIapCTBEHHBIN YHUBEPCUTET WMEHHI Anekcanapa
I'puropreBuua n Hukonas I'puropreBuda CrosetoBbix (Bil'Y),
Kadenpa obmeldi w mnpukimagHod ¢u3uKd .— Biagumup

BrnaguMmupckuit  rocynapCTBEHHBIM ~ YHMBEPCUTET  WMEHH

2013

http://e.lib.visu.ru:80/handle/12
3456789/3390




Anexcangpa I'puropeeBuua u  Hukomas  I'puropseBuua
CroneroBeix (Bnl'Y), 2013 .— 243 c. : wi. — MHmeercs
ANIeKTpOHHAs Bepcus .— bubmmorp.: c. 242.

4. AuntoHoBa, M.A. ®U3NKA. Mexanuka. MonekymnspHas
¢msnka.  TepMmommHammka.  DNEKTpHYECTBO.  MarHeTH3M.
Mexannueckre KonebaHus M BOJHEL. BosHOBas onThka: yueOHOe
mocobne/ M.A. Antonosa. l0.K. Kokypuna; Bmagum. roc. yH-T
mMm. A.T. u HI'. CromeroBeix. — Bmagumup: N3x-so Bal'V, 2017
ISBN 978-5-9984-0776-5

2017

JlonosHUTENBbHAS IUTEpaTypa

1. l'ankun, Apkaauii ®egopoBuy. Jlekunu no ¢usmke : B 4 4. :
[yueOHOe mocobme] / A. @. Tankun ; Bnamumupckuit
rocygapcTBeHHbeli  yHuBepcurer (Bal'Y) .— Brnagumup
Bnagumupckuii rocyaapcrBennsiii yausepcuter (Bnl'Y), 2004-
2007.

2004 - 2007

http://e.lib.vIsu.ru:80/handle/12
3456789/469

2. YeproB A.I'. 3agaunmk mo ¢msuke: YdueOHOE TOcoOHe s
BTYy30B / A. I'. UeproB, A. A. BopoObeB. — 8-¢ u3., nepepad. U
mor. — M. : ®usmatiur, 2007. — 640 c. : un., tadba. — ISBN 5-
94052-098-7.

2007

3. JAmurpueBa, Enena BanepbeBHa. YuecOHOe mocoOue [0
¢usuke : mexanuka / E. B. JImutpuena, B. C. IlnemmuBies ;
Brnagumupckuit rocymapctBeHHBIH yHHBepcuteT (Bnl'Y) .—
Brnagumup : BnaauMupckuii rocyAapCTBEHHBIH YHUBEPCHUTET
(Bnl'Y), 2009 .— 143 c. : mw1., Tabn. — Mmeercst dmeKTpoHHAS
Bepcust .— bubmmorp.: c. 143. ISBN 978-5-9984-0005-6.

2009

http://e.lib.visu.ru:80/handle/12
3456789/1304

4. CaBeaneB U.B. Kypc obmei#t ¢pusukn : yaeOHOE mocodue s
BTy30B: B 3 1. / U. B. CaBenneB. — 7-¢ u3n., crepeotw. — CII6.:
Jlane, 2007 — (JIyumue kiaccuyeckue yueOnukn) (Kiaccnueckast
yueOHass Jsuteparypa mo ¢usuke) (Y4ueOHMKHM Ui BY3OB.
CrermanbHas nurepatypa). — ISBN 978-5-8114-0629-6.

2007

6.2. [lepuoanyeckue U3IaHUsA

KT (Kypnan Texunueckoit ¢pusmkn). DnekTpoHHas Bepcus http://journals.ioffe.ru/jtf/

6.3. UuTepHeT — pecypcbl

1. http://genphys.phys.msu.ru

2. http://www.e-science.ru/physics

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHbI
Jns peanuzauuu JUCHMIUIMHBL  (U3MKAa HMMEIOTCS ClelUaibHble TOMEUICHUS IS
NPOBEICHUST 3aHATHI JIGKIIMOHHOTO THIIA, 3aHATHH NPAKTUYECKOTO THIA, TPYIIOBBIX |
WH/IMBUYAJIbHBIX KOHCYJbTAIUH, TEKYIIEro KOHTPOJIS U MPOMEXYTOYHOM aTTeCTalllH, a TaKKe
MOMEILEHUS JIJIsl CAMOCTOSITENIbHOM paboThl. JlabopaTtopHbie paboThl IPOBOAATCA B 1aOOPATOPHSIX
MEXaHHUKHU U MoJeKyspHou ¢usuku( 428, 429), snextpomaraerusma ( 425, 426), ontuku (422,

424).

HepequL HCIOJIb3YCMOI'0 JIMOCH3UOHHOI'O IMPOrpaMMHOI0 obecreyeHus: IaKeT O(I)I/ICHLIX
nporpamm Microsoft Office, Microsoft Open Licence — 61248656
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