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1. OEJIM OCBOEHHUSA JUCHUITJINHBI

Llenamun ocBoeHuss aucuuiuimHbel «Dusnka» sBisercs obecmeueHue OyAyLIEero
CIiellMaTuCcTa HaydyHOH ¢uanueckoid 6asoli, Ha KOTOpoH B BBICIIEH TEXHHYECKOH IIKOJE
cTpouTcs OOIEHHIKEHEPHAs U CIIeLHayIbHas noArotoBka. IlocnenopatebHOE U3ydeHue PU3NKH
BelpabaThiBacT crneuuUUecKuit METOJ MbIIUIEHUS, (HU3UYECKYI0 MHTYHLHIO, KOTOpBIE
OKa3bIBAIOTCSl BECbMa IUIOAOTBOPHBIMM M B ApyrMX Haykax. CHeuManucThl, MOJYyYUBILHE
mupokoe (usnkKo-mMareMatuueckoe oOpa3oBaHHe, MOTYT CaMOCTOSTEIBHO OCBAaWBaTh HOBBIE
TEXHUYECKUE HaIlpaBJICHMS, YCIIEUMIHO paboTaTh B HUX, JIETKO MEPEXOJHUTH OT PEIUEHHUS OJHHX
3a/1a4y K JApYyrUM, UCKaTh HECTAHAApPTHbLIE U HETPaAULMOHHBIE IIYyTH, YTO OCOOEHHO BAXHO I
npoeccnoHaNbHOR MOOMIBHOCTH CMELHATNCTOB B YCIOBUSIX YCKOPEHHOTO Pa3BUTHUS TEXHUKH.

3anauu:

® TCOPETHHECKAas MOArOTOBKAa B obyacTh (GU3MKH, MO3BOIsIOmAs OylyILuM
UHXXEHEpaM OpPUEHTHPOBATHECS B MOTOKE HAYYHON U TEXHHUUYECKOH MHPOpMaLUU U
ofecrnieynBaroiass WM BO3MOXXHOCTH HCIMOJIB30BAHUS HOBBIX  (DM3MUECKHX
IPUHIIMIIOB B T€X 00aCTAX, B KOTOPBIX OHU CTIEIHATH3HPYIOTCS;

¢ GOpMHUpPOBaHKE HAYYHOI'O MBILUIEHHsS, B YaCTHOCTH IPaBUIBHOIO
TIOHUMAHHUS TPaHMLl IPUMEHUMOCTH Pa3lMYHbIX (U3HYECKUX MOHATUH, 3aKOHOB,
TEOpUH ¥ YMEHUSs OLIEHUBATh CTENeHb JOCTOBEPHOCTH Pe3y/lbTaTOB, MMOJYYEHHBIX
C MOMOILbIO 3KCIIEPUMEHTAIBHBIX HJIM MAaTEMAaTHYECKUX METO/I0B HCCIIEJOBAHUA;

¢ BbIpabOTKa IPUEMOB M HaBBIKOB PELICHUHM KOHKPETHBIX 3a/1ad U3 pasHbIX
obnactet ¢u3MKHM, [OMOrarOLEX CTyAEHTaM B JajbHeHimeM pemarthb
WHJKEHEPHBIE 3a/1a4H.

® O3HAKOMJIEHHE CTYJEHTOB C COBPEMEHHOM Hay4yHOH annaparypod M
BEIpa0OTKa Yy HHMX HAY&JIBHBIX HABBIKOB IIPOBEACHHUS SKCIIEPUMEHTaJIbHBIX
Hay4dHbIX MCCIEAOBaHHH pasNUYHBIX (U3UUECKUX ABJICHHUH M  OLEHKH
NOTPEINHOCTEN N3MEpPEHUH.

2. MECTO JUCHOHUIIJIMHLI B CTPYKTYPE OITOIT BO

JucumninHa «pu3uKay OTHOCHTCS K 0053aTeTbHOM YacTH.

3. IVTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUSA 1TO JUCHUIIJIMHE

IInanupyemsle pe3y.bTaThl OOy4E€HHS 1O AHMCHHUILIMHE, COOTHECEHHBIE C TMJIAaHHPYEMBIMH
pesynsraTaMu ocBoenus OI1OI]

®opmupyembie [lnaHnpyemele pe3yibTaThl 00yUeHUs M0 AUCLMILIHHE, B HavmeHoBaHue
KOMIETEHLHH COOTBETCTBHH C HHAMKATOPOM JOCTHIKEHHA KOMIETEHUMH OUEHOYHOrO CPEACTBA
(ko4, conepxanne HMuaukatop nocTHxKeHHUs PezynbraTte! 06yueHus no
KOMMNIETEHLMH) KOMNETEeHLMH JHCLUITIMHE
(K00, codepacanue uHouKamopa
YK-1 Cnocoben | YK-1.1, 3HaeT KoppekTHbIE | TeCcTOBbIE BOMPOCHI.
OCYIECTBJIATh [pumenseT MOCTAHOBKH | MOCTAHOBKH  KJIACCHUECKMX | 3afauu
MOWCK, KPHTHYECKHUH | KJIAacCHYecKHX 3anay 3azad.
aHanud W cuHTel | YK-1.2 YmeeT: onpenensats obuive
nHbopmanuu, AHanusupyer dopMbl, 3aKOHOMEPHOCTH,
i 3aKOHOMEpPHOCTH B ofnacTy | HCMONb30BATH
CHCTEMHBIH  MNOAXOL | ecTecTBEHHDBIX HayK W | HHCTPYMEHTaNbHbIE CpeacTBa
ans PEWICHHS | oo aTHKH busnky, MOHATHL
TIOCTABNEHHbBIX 3a4au TIOCTABJIEHHY1O 3amayy,
FPaMOTHO NOJIb30BATHCA
A3bIKOM NpeaMeTHOH 00acTu,




Bnageer: KYJbTYpOH
MbILYIEHHS, CMNOCOOHOCTBIO K
oGobuennro, aHanu3y,
BOCMPHUATHIO  MH(OPMaLMWH,
NoCTaHOBKE uUeslH WU BbIOOpY
nyTen e€ N0CTHKEHHUS,

OIlK-1. Cnocoben
NPUMEHATD
€CTeCTBEHHOHAYYH
blE H
ob1erHKeHepHble
3HAHUA,  METOABI
MaTeMaTHUYEeCKOro
aHanuza 7
MOJENHPOBAHHUS B
npogeccHOoHANILHO
i feaTenbHOCTH

OIIK-1.1. 3HaeT ocHOBHbIE
NOHATHSA W 3aKOHbI
€CTECTBEHHBIX HayK, METObI
MaTEMAaTHYECKOro aHan13a u
MOJENMPOBAHHSA, OCHOBHbIE
METO/b] TEOPETUUYECKOTO U
SKCMEPUMEHTATILHOIO
uccsien0BaHug 00BbEKTOB,
NPOLECCOB U ABJACHHH.
OI1K-1.2. Ymeer
HCNOb30BaTh (BH3UKO-
MateMaTHYeCKHH annapaT s
pa3paboTKH MaTeMaTHUYeCKUX
MoJesiel aBIeHUH, MpoLeccoB
1 OOBEKTOB MPH PELIEHHH
WHXKEHEePHBIX 3ajay B
npodeccHOHaNTbHOM
NeATENBHOCTH.

OIIK-1.3. Bnaneer HaBbikamu
NPOBEAEHHUS S3KCIIEPHMEHTOB
M0 33JJaHHOI METOUKE H
aHanM3a UxX pesyJIbTATOB, a
TaK)Ke MHKEHEPHBIMH
METOJaMH MOHWUTOPHHTa,
NMPOrHO3HPOBAHUA H OLICHKH
3KOJIOrHYeCKOi 6€30NacHoCTH
NEUCTBYIOLLMX, BHOBb
CTPOSALLHXCA H

PEKOHCTPYUPYEMbIX OOLEKTOB.

3Haer:

obmue thopmel,
3aKOHOMEPHOCTH,
WHCTPYMEHTANIBHBIC
cpeiacTsa hU3NKH

Ymeer:

pabotate B  KOMaHie,

061a0aTh CIIOCOOHOCTBIO
K CaMOOpraHu3aluu K

camo00pa3oBaHu1o,
paboraTb B  KOMaHJE,
IPOBOAKTH
3KCIIEPUMEHTEI no

38[JaHHBIM METOJHKaM ¢
06paboTkol U aHaTH3OM
UX pPe3y/IbTaToB .
Brnageer:

CMOCOOHOCTRIO
HCII0JIB30BATh
COBpPEMEHHBIE
MH(pOPMAHOHHEIE
TEXHOJIOTHH,  TEXHHKY,
NIpUKJIaHbIE
IIporpaMMHbIe
NpH  PELICHHH
npo(pecCHOHATBHOM
JAEATENBHOCTH

cpencTBa
3amay

Cutyaunonsble
3agayuu.

| OIIK - 2 Crniocoben
(hOpMyJIMpOBATHL
3aJa4n
npodeccHoHanbHO
M IeATENbHOCTH Ha
OCHOBE 3HAHUH
NpoQHIbHBIX
pasnienos
MaTeMaTHUYECKUX ¢
€CTECTBEHHOHAYUH
BIX JWUCLMILTHH
(mMomynei)

OIIK-2.1. ®dopmynupyeT
3a1a4y NpodecCHOHANbHOMN
JEATEIBHOCTH Ha OCHORBE
3HaHHUH, NMPOdecCHOHATbHBIX
pa3aenoB MaTeMaTHUYECKHX U
€CTECTBEHHOHAYUHbIX
AMCUMIUIMH (MORyneit)
OIIK-2.2. HUcnonssyer
npouIbHbIE pa3aesbl
MaTeMaTHYECKHX U
€CTECTBEHHOHAY Y HbIX
OUCUHMIUTHH (Moaynel)

3HaeT pU3HYecKue
OCHOBBI, OCHOBHEIE
3aKOHBI ¥ MOHATHUS
bu3UKH.

Ymeer:

- U3MEpATH (Pusuyeckue
BEJTUYUHBI,

- oOpabaTbIBaTh
pe3yabTaThl U3MEpPEHUid, -
CTPOUTB rpadukH,
-bopMHUpOBaTH
pe3yibTar,
BOCIIPHHUMATbL
MH(OPMAIHIO K aHAITU3Y,
CaMOCTOSITENIEHO YBHIETE
CJICACTBHS
chopMyIIHpPOBAHHOTO
pe3ynbrata, Aenathb
BBIBOJIBI.

Brazeer ocHOBHBIMH

TectoBrle BOpoCHI.
3azaud.




npremamu o0paboTku U
[peICTaBIeHUS
3KCIEPHMEHTAIbHBIX
JAaHHBIX

4. OBbEM U CTPYKTYPA JUCUUITJIHHBI

TpynoemMKocTs JUCHUTUTHHBI COCTABIISIET 8  3aueTHBIX €AMHHL, 288  wacos.

TemaTnueckuii njian

bopma o0yuenns — ounasn

KownrakTHas pabora Qopmbl
ofyuyarolmxes TEKYyLUEro
C MeAaroruyeckum KOHTpOJS
= paboTHHKOM - YCMeBaeMOCTH,
el 5]
E m s | Z dopma
B 2 & § | 5 g | npomexyrounoii
Ne HaumenoBanue Tem w/unu 3 3 % o g é aTTecTalLuu
n/m Pa3JIeNioB/TeM AMCLMILTHHBI 5 = = b o | £ 8| (nocemecmpam)
= 3 = 2 | 3
i o 2 & |3
= T £
g 'S
= =
I MEXAHUKA ] 14 6 6 15
[ 1 Kunematka  mocTynmarenbHoro I 2 2
JABUXKEHMS
2 KunemaTuka BpaLlaTeILHOrO 2 2 2 4
JBHXKEHUS
3 JrHamuka NOCTYNAaTeAbHOro 3 2
JBWKEHUS
4 HvHamuka BpaLlaTeNbLHOro 4 2 2 4
JBHKEHUS
5 3aKOHBI COXPAHEHMUSI. 5 2 2
6 DNEMEHTbl MEXaHMKH KHIKOCTEH 6 2 2 2 - PefiTunr-
v ra3oB KOHTpONb Nel
7 ONEMEHTBI CMEeUHaTbHOW TeopuH 7 2 3
OTHOCHTEJILHOCTH
Il OCHOBBI MOJIEKYJIAPHOH | | 14 8 8 15
OU3NKH U
TEPMOANMHAMUKHU
8 MounekynsapHo-kuHeTHUeCKas 8 2 2 2 1
TEOPHUS ra3oB
9 OnemMeHTb! KJaccHYeCKOH 9 2 5
CTATHCTHKH
10 | PeanbHble raso 10 2 2 2 2 PeliTuHr-
KOHTpOsib Ne2
I1 | Ceoiicrea »xuaxocteit. CpoticTsa 11 2 4
TBEPABIX TeEJ.
12 | DaemMeHTbl (JH3HYECKOH KHHETHKH 14 2 2 2 1
| 13| Tlepsoe Havano TepmoaMHaMHKH 13 2 1
14 | Bropoe Hauaio TepMOAHHAMMKH 14 2 2 2 1
111 SJIEKTPHMYECTBO Ul 16 4 12 13




MATHETHU3M
15 | D1eMeHThI TEOPHH rnosis. 15 2 3
HanpsxeHHOCTb
3MEKTPOCTATHUECKOrO  Noasd B
BAKYYME
16 | TloTeHUMan 3AEKTPOCTATHHECKOrO 16 2 2 2 5
nons
17 | JIuo/eKTpHUKHA B 3JIEKTPHHIECKOM 17 2 2 PedTnHr-
noJsie KOHTpOJIb Ne3
18 | [1poBOAHMKKH B 3JIEKTPHYECKOM 18 2 2 2 5
none
Beero 3a 1 cemecTp: 1-18 36 18 18 45 | Dx3amen(27)
! TlocToAHHbBIN 3IeKTPUUECKHH TOK 1 2 2 2
2 MarH1THOE 110Ji€ B BaKyyMe 2 2 2 .
3 MarHuTHOE 1noJie B BELIECTBE 3 2 2 2
4 DnexTpOMarHMTHas HHIYKLHA 4 2 2 2
IV KOJIEEAHW S U BOJIHbI 2 8 8
5 Mexanuueckue kosnebanus 5 2 2 2
6 MexaHH4eCKHe BOJHBI 6 2 2 2 PeliTuHr-
koHTponb Nel
7 DneKTpOMarHuTHble koaebaHus 7 2 2 2
8 DNeKTPOMAarHUTHLIE BOHBI 8 2 2 2
V OIITHKA 2 8 8
9 ["eomeTpuueckas ONTHKa 9 2 2 2
10 | Unrtepdepenuus caera 10 2 2 3 PelTuHr-
KOHTpOsb Ne2
11 | Indpakuus ceeTa 11 2 2 3
12 | Tlonspu3zauuns U AMCTIEPCUs CBETA. 12 2 2 3
VI KBAHTOBAS OU3UKA 2 I3 12
13 | Ternnosoe wasnyuenue. Ksantoas 13 2 2 3
npypo/a cBeTa
14 | Crpoerue aToma. Teopus bopa 14 2 2 3
15 | DnemMeHTbl KBAHTOBOH MeXaHHKH 15 2 2 3
16 | CoBpeMeHHbIE TpPEACTaBIEHUA O 16 2 2 3
CTPOEHUH aToMa
17 | 30HHas Teopus TBEP/bIX TE 17 2 2 3 Peltunr-
koHTpONb Ne3
18 | CtpoeHue M CBOWCTBA ATOMHBIX 18 2 2 3
anep. PaguoakTHBHOCTD.
AnepHbie peakLmy.
JneMEHTAPHbIE HYaCTHLIbI
Beero 3a 2 cemecTp: 1-18 36 36 45 | Dx3amen(27)
Hannuue B qucunnanae KIVKP
Hroro no AHCHHNJIMHE 1, 72 36 36 90 | Dk3amen(27)
2 Dx3amen(27)

Conepkanue JEKUHOHHBIX 3AHATHIT 0 NHCUHIIHEC
Pasznmen [. Mexanuka
Tema 1. Knnemaruka nocTynarTeIbHOrO IBHKEHHA

Conepxanve TeMbl. HekoTopble CBEICHUS W3 MAaTEMATHKH. Ponp MaTeMaTHKA B H3y4CHHHU
dusuku. OyHKUMK K UX TPOU3BOAHBIE. MHTErpupoBanue. O cMBICIIE TPOU3BOJHON U HHTErpana




B PUIIOKEHUH K (U3M4eckuM 3a1auaM. DIEMEHThl BEKTOPHOM anreOpsl: OIpee/ieHue BEKTopa,
CNIOKEHHE BEKTOPOB, YMHOMKEHHE BEKTOpOB, IH(epeHIMpoBaHHEe BEKTOPHbBIX BEJIMYHH.
JlupdepeHumanbuple  ypaBHEHHs. JJIEMCHTAPHBIC CBEICHMA M3  TEOPHH  BEPOATHOCTH.
KunemMaTuka Kak pasfel MeXaHWKd. MexaHWYecKoe MBMXCHHE KaK MpoCTeHIas (popma
JBMKEHHs MaTepuu. MarepraibHas Touka (dactuua). CucTemMa OTCHCTa. MuepuvanbHbIe
cAcTeMbl oTcyera. Pammyc-extop. [IpuHumn OTHOcMTenpHOCTH [amies. Tpaektopus.
[TocTymatenpHOe IBHIKEHHME TBEPIOTO TENa.

Tema 2. KuneMaTyka BpaljaTeIsHOr0 IBHKEHHUS

Coxepkanve Tembl. Paguyc KpHUBM3HBI TpaeKTopuu. JInHeifHas CKOpOCTb H IUHEHHOE
yckopenue. TaHreHIHAIbHOE H HOPMATbHOE YCKOpeHHst. CBA3h MEXIY JTMHENHBIMHU U YTJIOBBIMH
KHHEMATH4YECKMMH BEIHYHHAMM.

Tema 3. JIuHaMKKa NOCTYNATEJILHOTO IBHIKEHUS

Conepxanue TeMbl. JluHAMMKA KaK pa3fe]l MEXaHWKHW. [IepBbIff 3aKOH HpiotoHa U noHsATHE
WHEepUHMAIbHOM cucTeMbl oTcyeTa. Bropo#l 3axon HproTOHAa W MOHATHE CHIIbI, Macchl M
UMITyTbca. YpasHeHue BrkeHHs. Tperu# 3akoH HbloTOHa M TMpenesibl €ro NpUMEHUMOCTH.
HeunepuuanbHble CHCTEMBI 0TCHETa. AGCOMIOTHBIC W OTHOCHTEIBHBIE CKOPOCTH ¥ YCKOPCHUE.
Cunbl vHeprmu. LlentpoGexHas cina. Cuna Kopuosmca. Cacrema MaTepUaibHBIX TOUCK. Llentp
uHepnuu (ueHTp Macc). Teopema 0 ABHXXEHHH LIEHTPA HHEPLIHH.

Tema 4. JlunaMuKa BpalllaTEIBHOrO JBUKEHUS

Cozeprkanue TeMbl. [lonsiTie aGCOMKOTHOTO TBEPIOTO Tena, MOMEHT CiiIbl. MOMEHT UMITy/bCa.
MowmenT nuepuun. Teopema IllTeiiHepa. YpaBHEHHE MOMEHTOB (CBSI3b MOMEHTA HUMITyJbCa C
MOMEHTOM CHJIBI). YpaBHEHHE BpALIATENbHOr0 ABMIXKCHHS TBEPAOIO TeNa OTHOCHTEILHO
HEeNOJBMKHON och. KuHeTnueckass JHEprus BPALIAIOIErocs TBEPAoro Tena. [MpockonuuecKui
shdext. CBOOOIHBIE OCH.

Tema 5. 3aKOHBI COXpaHEHHS

Conepxanue TeMbl. 3HaUEHHE W COAEPXKaHUE 3aKOHOB COXPAaHEHHS B MCXaHHKeE. 3aKkoH
cOXpaHeHHs HMIyabca. OMHOPOJHOCTh MpPOCTPAHCTBA. PeakTHBHOE IBHXXCHHUE. 3aKkoH
COXpaHeHHs MOMEHTa HMITynbca. M3orpomus npoctpancTsa. PaboTa, sHEprus, MOMIHOCTE.
CBsi3b MEXKIY OTEHIMANbHOMN dHepruelt i cunoi. [Tonsitue cuiosoro nosst. KoncepBaTHBHBIE U
HEKOHCEPBATHBHBIC CUJIBL. 3aKOH COXPAHCHMS SHEPTHM B MexaHhke. OQHOPOIHOCTb BPEMCHH.
KoncepBaTuBHAs M JUCCUNIATHBHAS CHCTEMBL.

Tema 6. DneMEHTHI MEXAHUKH KUIKOCTEH U ra3oB

Conepxanve TeMbl. OOlIHe CBOKCTBA XHAKOCTEH M ra3oB. YPaBHCHHE IBUKCHHUSA B bopme
ditnepa. Ilone ckopocTei, TMHUM U TpyOKM TOKa. YPaBHEHME HEPA3phIBHOCTH. YpPaBHEHHE
Bepuymmu. Cucrema ypaBHeHHH rasonvHaMHKH. BsaskocTs. TeueHHe BA3KOH IKHAKOCTH.
®opmyna [Tyaseiins. JlaMmuHapHBIi 1 TypOYTEeHTHBIH PEXAMBI Te4eHHS . LIMPKYIALUs CKOPOCTH.
[ToTeHUMANLHOS W BHXPEBOE ABMXEHHUs. J[BMXKEHMe Tel B KHAKOCTAX M rasax. Teopema
Xyxosckoro.

Tema 7. DneMeHTbI CIEUUATIBHON TEOPUH OTHOCHTEIIBHOCTH

Coxepskanue Tembl, [IpHHIMN OTHOCHTeNbHOCTH DitHinTelHa. Ponb cxopocty cera. IToctynat
IOCTOSHCTBA CKOpocTH cBeTa. [Ipeobpasosanns JlopeHua. JIOPEHUEBO COKPAIUECHHE JUTMHBI H
3aMe[UIeHHe BpEMEHU, PelsTUBHCTCKUE MMIysbe. B3anMOCBS3b MacCel M JHEPrUH. Jedext
macc. Dueprusi c¢Bsasd. COOTHOLICHHE MEXIy IONHOM 3HEpPrued W HMIYJIbCOM HaCTHLBL.
['panKIa MPUMEHHUMOCTH KJIACCHUECKOH (HBIOTOHOBCKOM) MEXAHHKH.

Paznesn [I . OCHOBBI MOJIEKYJISIPHOM QH3UKK U TEpMOJHHAMUKH

Tema 1. MonekynspHO-KHHETHYECKAsA TCOPHS ra3oB

Conepxanue TeMbl. OCHOBHbIE TIOJIOKCHHS MOJIEKY/IAPHO-KHHETHYECKOH TCOPMM BEIICCTBA.
MHKpO- ¥ MaKpOCOCTOSHHsS CHCTEMBI. MakpoCKOTIMUYeCKHe napamerTphl. [IoHATHE uaealbHOTO
rasa. MoJeKyIspHO-KHHETHYECKOe TONKOBAaHHME Temreparypsl. Uueno creneHei cB00OIBI
MOJTEKyJIbl. BHYTpEHHsIS SHeprus MIEanbHOro rasa. 3akOH PaBHOPACTIPENCICHUS JHCPrHHU IO
cTeneHsM cBoGoapl. JlaBaeHMe rasa ¢ TOUKM 3PEHHS MOJEKYISPHO-KHHETHYECKOH TCOPHHU.



OcHOBHOE YpaBHEHHE MOJEKY/ISIPHO — KHHETHYECKON TeopuH. YpaBHEHHE COCTOSHHMS
ujeanbHoro rasa (ypasHenue Knaneiipona — Menneneega) .

Tema 2. D7eMEHTHI KJTACCUYECKOH CTaTHCTHKH

CopnepxaHue TeMBI. JlunamMuyeckde H CTAaTUCTHYECKHE 3aKOHOMEPHOCTH B  (DH3HKe.
CraTHcTHYecKuii MeToJ HccsenoBanua cucreM. Da3oBoe MpPOCTpaHCTBO, (hazoBas TOYKa,
dasosass sueiika. [lonatne o ¢yHkuMM pacnpeaenchus. CTaTUCTHYECKOE YCPEIHEHHE.
Pacnpenenenne Makceena (pacrnpeielieHne MOIEKYII Mo abCOMIOTHBIM 3HAYEHUSM CKOPOCTH).
CpenHue CKOpOCTH MONeKylT. bapomerpuueckas d¢opmyna. Pacripenenenue bosblmana.
Pacnpenenenne Makcpenna — bonsumana.

Tewma 3. PeanbHble rasel

Conepxanue TeMbl. CHIIbI MEKMOJIEKYJISPHOrO B3aUMOICHCTBHS B rasax. ¥YpasreHue Ban-zep-
Baansca. M30TepMbl peaibHOro rasa. MeTtacTaOHIbHBIE COCTOAHKSA. KpHTHYECKOE COCTOSHHME.
BHuyTpeHHAs sHeprus peaibHoro rasa. Dodext Jhxoyns — Tomcona. CxuxeHue rasoB H
TOJTy4eHHe HU3KUX TEMIIEpaTyp.

Tema 4. ColcTBa XKUIKOCTEH

Couepkanue TeMbl. XapaKTepUCTUKA HKUAKOro coctosHus. CTpoeHue KMAKOCTEH. bmkAui
nopsaok. IloBepxHocTHOe HaTshkeHHe. Cuilbl, BO3HHMKAIOIIME HA KPHBOH ITOBEPXHOCTH
xkuaxocTd. Popmyna Jlaraca. YenoBus paBHOBECHS HAa IpaHMIE IByX cpei. Kpaesoii yroi.
CwmaunBanue. KanumisipHble sIBIEHHAS.

Tema 5. CBo¥cTBa TBEPABIX TEJ

Cognepxanne TeMbl. AMOpPQHBIE W KpUCTaUIMYecKkMe Tena. Kpucramindyeckas pelleTKa.
Janbuuii mopsmok. Ympyras u miacTudeckas gepopmaund. 3akod [yxa. Jlepextsr B
KkpucTajuiax. XuaKne KpucTaUlbl.

Tema 6. DneMeHTH GU3NUECKOH KHHETUKH

Conmepxanue TeMmbl. [IOHATHE CTOJKHOBEHHA. YIOPYroe M HEYNpyroe CTOJIKHOBEHHS.
Ipunensroe paccrosuue. PaccestHue yactuu. CpenHas uvHa csoboxsoro npobera. Ipunuun
JeTanbHOrO0 PAaBHOBECHS.

[Monstue o ¢usnueckoi kuneTHke. HepaBHOBecHBIE cHCTeMbl. Bpems penakcaumu. SBreHus
nepesoca. Judoysus. Kosdpduument auddysnn. Tennonposoaxocts. Kosdduument
TeMnJIonpoBoAHOCTH. BaskocTs (BHyTpenHee Tpenue). Koadduunent saskoctu. Jlunamuueckas u
KHHEMaTH4ecKas BA3KOCTb.

Tema 7. [lepBoe Hauano TEPMOAMHAMUKH

Conepsxanne Tembl. CTATUCTHYCCKUI M TEPMOAMHAMHUECKUH MeTO/bl. TepMmoaMHAMHUECKad
cuctema. TepmonunHamuyeckuii npouecc. OCHOBHBIE — TEPMOJAMHAMHUYECKHE  MOHATHS:
BHYTpPEHHSsl SHeprus, pabota, Teruiota. POpMyJMpPOBKM I[EPBOTO Hauajia TEPMOJUHAMHKH,
YpaBHEHHE NEPBOro Hayana TEPMOAWHAMUKH. TermIoéMKOCTh. 3aBHCHMOCTh TEIIOEMKOCTH
uearlbHOro rasa or Buma mponecca., @opmyna Maiiepa. Pabota, coBepimacmasi razoM Ipu
p3oTponeccax. JHTaNbnUs (TemioBas Gynkuus). AguabaTHueckuit mpouecc. TeroéMKocTh
TBEP/BIX TEL.

Tema 8. Bropoe Hauano TepMOIHHAMHUKH

CozmepxaHue TeMbl. PaBHOBECHble W HEPABHOBECHBIE COCTOSIHMS cucTembl. OOpaTimble U
neobparumele mporeccel. Kpyroeoit mpouecc (muxm). PopMyTHpOBKH BTOPOro Hauala
tepmoaunamuku. [{uxn Kapwo u ero KIIJ ans maeanpHoro rasa. TemsoBbie OBHraTeld H
XOMOAMIBHBIE MamuHBL.  Makcumaneusii  KIIJ]  tennoBoro  gBurarenss.  OHTPOIHS.
CratHCTHYeCKHM BeC (TepMOAMHAMHMYECKash BEPOSATHOCTh). 3aKOH BO3pacTaHus OHTPOIMH.
CTaTHCTHUYECKOE TOJKOBAaHHE BTOPOTrO Hayalla TEPMOAMHAMHKH.

Paznen [1I. DnekTpuuecTBO U MarHETH3M

Tema 1. DneMeHTBI TEOPHUH T1OJIA

Conepxxanue Tembl. CKalsipHble ¥ BEKTOPHBIE M0 B (QH3MKE. ['paJMEHT CKaIpHOro MOJs.
Jluseprenuust BekTopHoro nous. Porop BexropHoro mons. Onepatop ['amuiabroHa (onepaTop
«nabnay). Oneparop Jlannaca («raruiacuan»). HEKOTOpbIe HHTCIPATbHBIC TEOPEMBI.

Tema 2. HanpsikeHHOCTB AJIEKTPHUECKOTO MOJIst B BaKyyMe



Comepxanue Tembl. OnexTpuueckuit 3apsn. COXpaHeHHe U WHBAPHAHTHOCTD 3apsiza.
Jluckpetnocts 3apsna. 3akon Kynona. IlousTue snekTpoctaTigeckoro noss. CHIOBbIE JHHAM
(TMHWM  HanpsKEHHOCTH). [IpHMHUMI Cymepro3uuuM 31eKTpocTaTHYeckux mnonei. I[loTok
BEKTOpa HalpsiKeHHOCTH. Teopema [aycca Afs 3/EKTPOCTATHHECKOIO IOJsl B Bakyyme H cé
cBs3b ¢ 3akoHOM Kynona. Jluddepenunanbruas dopma teopemsl ['aycca. [IpuMeHeHue TeopeMbl
["aycca nns pacuera nonei.

Tema 3. IloTeHuuan 3neKTPOCTATUYECKOTO NOJIA

Conepxanue Tembl. PabGorta cun ajexkrpoctatHdeckoro noss. [{upkyasuus HanpsXeHHOCTH
IEKTPOCTATHYECKOr0  Moisi.  POTOp  HanpsHKEHHOCTH — BJIEKTPOCTATHYECKOTO  IOJIS.
[ToreHIHaNBEHOCTE (KOHCEPBAaTHBHOCTB) 3neKTpoctarndeckoro nons. [lorenuman. Pasnocts
NoTeHIHaNnoB., CBSi3b MEXIY I[OTEHLHAIOM M HANpPSKEHHOCTBIO 3JIEKTPOCTATHYECKOro IOJIs.
YpaBHenue Jlannaca. DISKTpUUECKUH AMNONB, DIEKTPHUECKHH MOMEHT JUIONS (JAMIOJIbHBIN
mMoMeHT). [ToTeHnHan ¥ HanpsKEHHOCTD MOJA JUNoNs. MOMEHT ChJl, AEHCTBYIOWIMH Ha JUMOJb
BO BHEIHEM 3JIEKTPUYECKOM TOJIe. DHEPTUs A0S B 3JIEKTPUYECKOM TOJIE.

Tema 4. JIU3J1€KTPUKHU B DJIEKTPUYECKOM I10JIE

Conepxanue Tembl. CBOOOAHBIE M CBA3aHHBIE 3apsibl B BewecTBe. CTOPOHHME 3aps/bl.
[lonsipHBIE W HEMOJSpPHBIE MOJEKYIbl. THNBl AMINTEeKTpUKOB. MoOHHAs, J7IEKTpoOHHAs H
OpUeHTalMOHHas mnoysipusauuu. [longpusyemocTs Momekyisl. Ilonspu3oBaHHOCTE (BEKTOP
nonspuzauuu). OHOpoAHas W HeonHopoxaHas mnonspuzauuu. CBs3b MOJASPHUIOBAHHOCTH C
MOBEPXHOCTHOH IUIOTHOCTBIO TMOMNSPH3AIMOHHOrO 3apsaa. JluanekTpudecKas BOCIIPHUMUYHBOCTD
BELECTBa M €€ 3aBUCHMOCTh OT TeMmmeparypel. Teopema ['aycca mist 3JIEKTPHYECKOIo IMOJS B
JUINEKTPUKE. DJIEKTPUUYECKOe CMelLIeHHe (3JeKTpudecKas HHIYKUUS) B JUIJIEKTPHKE.
JlndnexTpuueckasi MPOHULIAEMOCTE CPe/Ibl. BEIYHCIIEHHE HANPAKEHHOCTH 3NEKTPUHECKOrO TIOJA
B IMIJCKTpUKE. [ paHMYHBIC YCIOBUS NS 3JIEKTPUYECKOro I[I0Jii Ha TpaHWIle pasjena
“IUINEKTPUK — AUINEKTPUK . CerHeTOaIeKTPUKH.

Tema 5. [IpoBOOHUKHM B 3TEKTPUUECKOM ITOJIE

Copepxanve TeMbl. PacnpenesieHue 3apsioB B IPOBOAHUKE. DIEKTPOCTATHUECKOE T10JI€ BHYTPH
W CHApy)XH TIpOBOJHHKA. ['paHWyHblEe YCJIOBHS Ha TpaHHLE “IpPOBOIHHMK-BAKYYM .
DnexTpuueckue CcBoiicTBa MpoBoAsmeid o0omouky. JnekTpocraThyeckas 3awmurta. Metoa
u3oOpaxkeHnit. ['paHMYHbIE YCJIOBHUS HA rpaHMUe “‘NPOBOAHMK-IUAICKTPUK . DIEKTPOEMKOCTD
YEIUHEHHOTO NPOBOJHMKA, CUCTEMBI IIPOBOJHUKOB M KOHAEHCATOpa. DJIEKTpUUYECKas SHEPrus
CHCTEMBI TOYEYHBIX 3apsAN0B. DHEPTUsl 3apSXKEHHOTO NPOBOJHHMKA, CHCTEMbI IPOBOJHUKOB H
KOHJIEHCATOpa. DJHEprusi aJeKTpocTaThueckoro nomns. OObEMHas IUIOTHOCTb  3HEPIHHA
3JEKTPOCTATUUECKOTO MOJIS.

Tema 6. [TocTOssHHBIN 3IEKTPUYECKH I TOK

ConepxaHue TeMbl. XapaKTepPUCTHKY MEKTPOCTATHYECKOro TOKa: MIOTHOCTh TOKA, CHIla TOKA.
VYcnoBue cyliecTBOBaHHs 3JeKTpHueckoro toka. CTOpOHHHE CHibl. Pa3HOCTh MOTEHUMAIOB,
HanpsikeHue, onekTpoaBmxymas cuna  (ODJIC).  Knaccuueckas  3M€KTpoHHAas  TEOPHS
3MEKTPOIIPOBOAMMOCTH MeTaioB, 3akoHsl Oma u Jxoyns-Jlenua B nuddepenunanbHoR
dopme. 3akousr Oma u JDxoyns-Jlenna B wuHTerpanpHo#l dopme. 3axkoH Oma s
HeofHOpoaHoro yuactka wuernd. IIpaBuna Kupxroda. HenoctatouHocTe KnaccHyecKkoH
3JIEKTPOHHOH! TEOPUH 3MEKTPONPOBOAHMOCTH.

Tema 7. MaruutHoe nojie B Bakyyme

Conepxanue TeMbl. 3akoH Amrniepa. MarHuTHast uHAykuMs. 3akoH buo — CaBapa (3akon buo —
Capapa — Jlannaca). [Tonstie MarauTHOrO noss. [IpUMHIMN Cyneprno3uLMH MarHUTHBIX MOJIEH.
Cuna Jlopenua u cuna Amnepa. BUTOK ¢ TOKOM B MarHHTHOM I10j€. MaruuTHBIH MOMEHT.
MomeHT cuil, AeHCTBYIOWIMH Ha paMKy ¢ TOKOM BO BHEIUHEM MAarHHTHOM Ioyie. MarnHuTHOE
1noJie NPSIMOJIMHEHHOTO 1 KpyroBoro ToxoB. L{upkynsius BeKTOpa MarHMTHON HHAYKLUHH. 3aKOH
TMOJIHOTO TOKa (TeopeMa O LHPKYJALUH UHAYKIUY MarHUTHOTO TI0JIs) B BakyyMme. [Ipumenenne
3aKOHa [IOJIHOrO TOKa ISl pacuyeTa MarHUTHBIX Mojied. MaruuTHoe nose JUIMHHOTO CONEHOUIA U
Topouza. MarHuTHoe B3aumojielicTBHE TOKOB. EnuHnua cunbl Toka — amnep. Buxpesoe mole



ABWXKyWIErocs 3apsna. [HBapMaHTHOCTb 3NEKTPUYECKOro 3apsina. MarHuTHoe TMoOJde Kak
pensaTuBUCTCKUi dddekT.

Tema 8. MaruuTtHOE 110JI€ B BELICCTBE

Conepxanue Templ. [loHATME MarHUTHOTO MOMEHTa aroMa. MHKpO- H  MaKpOTOKH.
Monexynsapable  TOkM. HamarHMuyeHHOCTb  (BEKTOp  HAaMarHM4YuWBaHMs).  MaruuTHas
BOCTIPUUMYHBOCTE BENIECTBA U €& 3aBUCHMOCTh OT TEMIIEPATYPhI. 3aKOH IIOJIHOTO TOKa (Teopema
0 UMPKYJISALUU HANpsDKEHHOCTH MarHUTHOTO moss) B BewlecTBe. Hamps€HHOCTE MarHHTHOTO
noias B BeleCTBE. MarHuTHas IpOHULIIAEMOCTb cpefbl. WHIyKLMs MarHuTHOrO MOJs B
BellecTBe. [ paHHYHbIE YCIOBHUS Ui MArHWTHOTO MOJIS HAa rPaHuie pasfena AByX cpei. THIsl
marHeTukoB. Touka Kropu. JJomenrl. Kpubas HaMarHUUMBaHHUA.

Tema 9. DnexTpoMarHuTHast MHAYKLUS

Conepxanue tembl. Onbir @apages. Maruutaolii notok. 3JIC uuaykiuu. OCHOBHOH 3aKOH
3NEeKTPOMAarHUTHON WHAYKuuHU (3akoH Dapanes). BeIBOJ OCHOBHOrO 3aKOHA 3JIEKTPOMAarHMTHOH
MHIYKUMH U3 3aKOHa COXPaHEHUs! JHEPrUH, a TAK)Ke Ha OCHOBE 3JIEKTPOHHOMN Teopuu. [Ipasuio
Jlenua (3axoH Jlenna). SIBnenue caMOMHIYKIHH., VHAYKTHUBHOCTH. VIHAYKTHBHOCTD UIMHHOIO
conenonna. TOKM 3aMBIKAHMsS U pasMbIKaHHS Lenu, SIBieHne B3auMHON MHAyKUuM. Biaumnas
WHIYKTHBHOCTB., DHEPTUs MarHUTHOro nosst. O0bEMHAs JIOTHOCTh 3HEPIrUM MAarHUTHOTO OIS,
Paznen [V. Konebanus u BOJIHEI

Tema 1. Mexauuueckue konedbanus

Conepxanue Templ. CBoGoaHble (COOCTBEHHBIC) W BHIHYXIEHHbIe Kosebanus. [lonatne 06
aBroxosiebanusx. JuddepeHunansaoe ypaBHeHNE rapMOHHUYECKUX KOJIEOaHUH W €ro penieHHe.
XapakTepUCTUKH rapMOHHUECKUX KoneOaHui. [ToHaTe 0 TapMOHUYECKOM M aHIapMOHHUYECKOM
ocuusTope. M30xpoHHocTs koseGanuil. DHeprus rapMOHHYeckux KoneGanui. Crnoxenue
OJIMHAKOBO HANpaBICHHbIX (CKAJSAPHBIX) TIapMOHHUYECKHMX Kosiebanud. MeTox BEKTOPHOH
auarpammbl. Buenus. CnoeHue B3aMMHO IEPNEHAUKYISAPHBIX (BEKTOPHBIX) IapMOHHYECKHX
xosnebanuit. Gurypet Jlnccaxy. JluddeperunansHoe ypaBHEeHNHE 3aTyXaloluX KoneOaHu# u ero
pemenue. Anepuoanyeckuit npouecc. Yacrora u koadduuueHT 3atyxanus. Jlorapuhmuueckun
JIEKpEMEHT 3aTyxaHus M 10OpoTHOCTH KonebaTenbHOH cHucTeMbl. JubdepeHunansHoe
ypaBHEHHE BBIHYXJICHHBIX KoJjeOaHull U ero peuieHue. AMIUIMTYAa U (a3a Npy BBIHYKIACHHBIX
MEXaHH4eCKUX Kosebanusx. MexaHudyeckuit pe3zoHaHc. PezonaHcHble KpuBble. COOTHOIIEHHE
MeXIAy (asaMu BBIHYXKIAMOIIEH CHIIBI M CKOPOCTH IPH MeXaHHYecKoM pesonance. CrekTp
Kose0aHui, TOHSTHE O pasnoxeHun Pypeoe.

Tema 2. Mexann4eckue BOJHBI

Conepxanue Tembl. MexaHW3M 00pa3oBaHMs MEXaHWYECKHX BOJNH B YOpPYyroid cpexe.
ITpooJibHBIE ¥ MOTEPEYHBIE BOJIHBL BOJHOBOE ypaBHEHHE M €ro peuieHue. I'apMoHMUecKue
BOJIHBI M UX XapaKTEPUCTHKH. Y JapHbIe BOJHBI. [IpHHIMN CyNEpnoO3MLMM BOJH W I'PaHHULIA €ro
npuMeHuMocTH. Pa3oBas CKOPOCTh U AUCNEPCHS BOJIH. BONMHOBOM NMakeT ¥ Ipynmosas CKOpPOCTh.
[lonstue o korepentHocTH. MHTepdeperuns BonH. Crosume BoiHBL Dddexr [ormepa s
3BYKOBBIX BOJIH. YIIbTpa- H HH(Pa3ByKH.

Tema 3. DaeKTpoMarHUTHEIE KoneOaHus

Conepxanve TeMbl. QuddepenuuanpHoe ypasHeHne konebanui B konebaTeIbHOM KOHTYpE H
ero peuenue. JnbdepeHUHATEHOE YpaBHEHHE 3aTyXaIOMUX MEKTPOMAarHUTHEIX KonebaHu# U
ero pemenue, Yacrota ¥ K03(QGHUIMEHT 3aTyxaHHs 3JIEKTPOMArHUTHOro KoseGaHus.
Jloraprdmudeckuil JieKpeMeHT 3aTyxaHuss W JI06poTHOCTe KoHTypa. duddepeHunanphoe
ypaBHEHUE BBIHYKICHHBIX JJEKTPOMACHUTHBIX KoJieOaHH# U ero pelrenne. AMIUIMTYa U dasa
MpH BLIHYXXIEHHBIX 3EKTPOMarHUTHBIX KoJjebaHusix. Pe3oHanc B koyebaTenbHOM KOHTYDE.
Pe3onancHble KpUBBIC [T HANIPSHKEHHs U CHIIbI TOKA. [lepeMeHHEbIN TOK.

Tema 4. DneKTpoMarHUTHbIE BOJIHEI

Conepxanne Templ. DapanecBckas W MaKCBETIOBCKash TPAKTOBKHU sIBJIEHHS 3IEKTPOMArHUTHOH
uanykuun. Tok cMmemeHust. DnektpoMarHutHoe mnosie. Cuctema ypasHenw# Makcsera.
BonHoBoe ypaBHeHME U JJIEKTPOMArHUTHOTO monas u  ero peuenue.  CKopocTh



pacrpoCTpaHEHHs! NEKTPOMArHUTHBIX BOJIH B cpegax. OCHOBHBIE CBOMCTBA 3JIEKTPOMArHUTHEIX
BonH. Bexrop [loiinturra. Mwmmynsc onekTpoMarHuTHOro noss. MsdydeHue AHMONAL.
Jnarpamma HampasieHHOCTH. JO¢dext [omnepa s NIEKTPOMArHUTHHIX BojaH. [llkana
3JIEKTPOMArHUTHBIX BOJIH.

Pasnen V. Ontuka

Tema 1. 'eomerpuueckas onTuka

Comepxanue TeMbl. ODNEKTpOMarHWTHas npupoja cseta. Ilpunnmn [rolireHca. 3axoHbI
OTpP@KEHHsT W TIpeoMNIeHHS. AOCOMIOTHBIA M OTHOCHMTEIBHBIA II0Ka3aTeaH IPEIOMIICHMUS,
[TonHoe BHyYTpeHHee oTpaxeHue. CBerToBoabl. ['eomerpuueckas ONTHKA KakK IPEACTbHBIA
ciyyait BoJTHOBOM onTHKU. ONTUYECKUE HHCTPYMEHTHI.

Tema 2. Unteppepenuns creta

Conmepxxanvie TeMbl.  MOHOXPOMAaTHYECKHE W HEMOHOXpOMAaTH4eckHe BOJNHBL [IpuHIMI
CYMEpPrO3uIMKH ¥ WHTEHCHBHOCTh IPH CJIOKECHHUHM CBETOBBIX BOJH. BpeMeHHAs KOrepeHTHOCTS.
Bpems u [UIMHA KOrepeHTHOCTH. IIpoCTpaHCTBEHHAss KOTepeHTHOCTh. Pamnyc KOrepeHTHOCTH.
OnTtuueckas minna nyte. Onruueckas pasHOCTh Xozaa. Pacyer nHTEepdepeHIIMOHHON KapTHHBI
OT JBYX KOIEPEHTHBIX MCTOUYHMKOB. Ilolockl paBHOM TOJNMHBI H PAaBHOTO HAKJIOHA.
MHuoronyuesas untepdepenius. Crroco0sl MOMYUeHNS KOTePEeHTHEIX Tyuel. MuTephepomerpsl.
Tema 3. Jludpaknus ceera

Conepxxanue TeMbl, [Ipunuun [iofirenca — @penens. Metoa 308 @penens. [IpamonunenHoe
pacmpoctpaHerue cBeta. Jndpakuus Openens. Judpaxurs Openess OT KPYrjlioro 0TBEpCTUs U
xpyrnoro aucka. Jlndpaxuus @penens ot kpas nojiymiockocti. Criupans Kopuro. JJudpakuns
Opaynrodpepa oT OecKOHEUHO IMMHHOW npamoi wend. JudpaknHOHHAsS pPacXOJUMOCTb.
Jubpakuuss OT OAHOMEpHOM audpaxiMOHHOH peweTku. Paspemaromas CrnocoOHOCTD
ONTHYECKUX HHCTPYMEHTOB. [loHsTHe 0 rosorpadguy.

Tema 4. TTonsipuzanus ceeta

Conepxanue TeMbl. EcTecTBeHHBIH M MNOISpH30BaHHBIA cBeT. CTENEHb IOJSAPU3ALMH.
[Tonsipu3aiyst CBeTa MpHU MIPENIOMICHUH M OTpaKeHMH. 3akoH bproctepa. Ilonspusauns npu
IBOMHOM nyuernipesiomieHud. OOBIKHOBEHHBIH W HEOOBIKHOBEHHBIH Tyun. OnTHYecKas OCh
kpuctauia. [Toasponasr H monspusaunoHHble npu3Mbl. [losnspusaTopel U aHAIH3aTOPhL 3aKOH
Mamoca. [losyBOMHOBBIE U YETBEPTHBOJIHOBBIE [JACTHHKU. VCKycCTBeHHas onTHYecKas
aHn3orponus. Onruyeckas akTHBHOCTD BelecTBa. D ekt Papanes.

Tema 5. [lucnepcus ceeta

CoyepkaHue TeMbl. 3aTpy/[HEHUs] B JJIEKTPOMAarHUTHOH Teopuu Maxcsenna. HopmanbeHas u
aHoMajlbHas ~ OucrepcHd. Meronsl  HaOmogeHus — jgucnepcud. [lpusmaTnyeckudt W
TUbPaKIIMOHHEIA CIIEKTPBl. DJIEKTPOHHAS TCOPHs AUCIepcHu cseTa. [lornomenue cBeTa. 3aKoH
bByrepa. [{BeTa Ten 1 ciekTpb! NOrIOLIEHHUS.

Pasnen VI. KauroBas ¢usuka

Tema 1 neMeHTH! KBAHTOBOH ONTUKH

Conmepxanve TeMbl. TeruioBoe wu3nydyeHue. PaBHOBecHOe u3NydeHHe. XapakTepUCTHKH
TEIJI0BOTO u3nydeHus, AGcomoTHo uepHoe Teno. 3akoH Kupxroda. 3axon Credana-
Boneumana 1 3akoH Buna. PacnpeneneHuse sHepruu B crekTpe abCONIIOTHO YEpHOTO Tela.
®opmyna  Pones-IDxunca. Yiesrpaduoneropas karactpoda. Keantosas runoresa u gpopmyna
Ilnanka. Buemauii doroanextpuueckuit apdekt u ero 3akousl. DotoHbl. Dddext KomnroHa u
ero Teopus. Monens aroma Pesepdopaa. [loctynarsl bopa. Atom Bosopona.

Tema 2 DnemeHTH! KBAHTOBOH MEXaHHKH

Conepxanue TeMel. [umoresa ne bpoiins. DKCIepUMEHTaNIbHOE NOATBEPIKACHHE BOJIHOBBIX
CBOWCTB MukpodacTul. COOTHOIICHHE HeoNpeaeleHHOCTeH. BonnoBas QpyHKIHs, €€ CBOHCTBA
M craTHCTHueckui cmeicn.  Hecranuonapuoe ypasuenue Ilpeaunrepa. CraunonapHoe
ypaBHeHue Ulpeaunrepa. Yactuna B noTeHUuuannHOH same. TIpoxoxaeHue yacTHUBl depes
noreHuranbHelil Gapbep. KBanToBbIH rapmonudeckuit ocumuiarop. YpasHenue [llpenunrepa
JUIS JNIEKTPOHA B aToMe Boaopoza. ['naBuoe, opOMTanbHOE M MarHUTHOE KBAHTOBBIC YHCIA.
KBaHTOBaHWE 3HEprud 2JjeKTpoHa B aTome Bojopona. CriexkTp atoma Bojopoja. [lpaBuio



oTO0pa. OpOUTATEHBIH M MAarHUTHEIA MOMEHT 3/1eKTpoHa., COGCTBEHHBIM MEXAHUUYECKUH MOMEHT
UMIyJbca 3JEKTpoHa (cnMH). CHHHOBBLIM MArHUTHBIH MOMEHT 3iekTpoHa. CHHHOBOE W
MarHUTHOE CIIMHOBOE KBaHTOBble uucaa. OneiT [lltepHa u I'epnaxa. [Ipunuun 3anpera [laymm.
[leppomnueckad CHUCTEMa  2JIEMEHTOB Menneneepa. Ilorjouiesne, CHOHTaHHOE U
MEAyuMpoBaHHoe u3ny4eHue. Jlasepsl. Ilpunuun nedicteus sasepos. Kiaccudeckas teopus
termoemMkocTd. 3akoH Jrononra u [Ttu. KBanToBas Teopus TeruioeMkoctu DiHuTeiHa. Teopus
terioemixocTd Jlebast. @onoubl. bo3oHbl U (pepMHOHEL. [loHATHE O KBAaHTOBBIX CTaTUCTHKAX
Bose-OiiniTeiina u ®epmu-Iupaka.

Tema 3 OcHOBBI (GU3KMKH ATOMHOTO S71pa U JIEMEHTAPHBIX YaCTHLL.

Cosepanue TeMbl. XapakTepUCTHKH aTOMHOTO siapa. MoJiein aToMHOro siftpa. Macca u sHeprus
CBSI3M Spa. 3aKOHBI PAJMOAKTHBHOrO pacnana. Asbda-, 6eTa- ¥ ramMma-usrydeHue. SlaepHbie
PeaKIMK M 3aKOHbI COXpaHeHus. Peakuns nesennus sjep. Llennas peakuus neseHus. Peakuus
CHHTE3a AaTOMHBIX sgep. [lpo6ieMa ynpaBisieMbIX TEPMOSIEPHBIX —peakuui. Bujel
B3auMOZelicTBUi ¥ KiaccuduKauds 9MEMEHTApHBIX  YacTHIl. MeTombl  perucTpaluy
3MeMeHTapHbIX acTul. KocMmuueckue jiyur. YacTuibl 1 aHTHYACTHIBL. HeHTprHO.

Coneprkanne MPaAKTHYECKHX 3aHATHEH 110 AHCUNTIIHHE
1 cemecTp

Paznen . Mexanuka
Tema 1. KunemaTuka MocTynaTelbHOr0 JBHKEHUS

Copmepxanue NpAaKTHHYECKMX 3aHATHI. MarepuaneHad Touka (uacThia). Cucrema orcuera.
VHepumansHble CcHCTeMBl oTcueTa, Pamuyc-Bektop. [lpmHumn oTHocutenbHoctd [anunes.
Tpaextopust. [ToctynaresibHOe ABUKEHHE TBEPAOTO TENA.

Tema 2. Kunemartuka BpauiaTeJIsHOr0 ABHKEHHS

ConepkaHne NpaKTHYECKUX 3aHsTHil. Paguyc KpuBH3HBI TpaeKTOpuHu. JIMHeHHas CKOpOCTh U
JNMHeHoe yckopeHue. TaHreHHaIbHOe 1 HopMalibHOE yeKopeHHus. CBs3b MEKIY JIMHEHHBIMU U
YTTOBBIMH KMHEMATUYECKUMH BEJTHUMHAMH.

Tema 3. JIuHaAMHUKA TOCTYNATEIBHOIO ABHKCHUS

Conepanne NpaKTHYECKUX 3aHsTAH. IlepBblit 3akoH HplOTOHa ¥ TOHATHE WHEPUHATBHOH
cucTeMbl oTcueTa. Bropoit 3axon HploTOHA M MOHSTHE CHIIBI, MAacChl M MMIIyJIbca. Y paBHCHHE
JBHKEHUS.

Tema 4. JluHaMKUKa BpallaTEIbHOrO ABHIKECHHUS

CozepaHue MPaKTUYECKUX 3aHATHA. MOMEHT cHibl. MOMEHT ummy/bca. MOMEHT HHEpUUH.
Teopema IllTeiiHepa. YpaBHeHHe MOMEHTOB (CBS3b MOMEHTA HMITY/IbCA C MOMEHTOM CHIIbI).
Y paBHEHVE BPALIATENLHOTO JIBHKEHHS TBEPAOTO Tejla OTHOCUTENBEHO HETOABHKHON OCH.

Tema 5. 3axoHBI COXpaHEHUA

ConepkaHue TNpPaKTUYECKUX 3aHATHH. 3aKOH COXPaHEHHs MMITYlIbCa. 3aKOH COXPaHEHMs
MOMEHTA UMILYJIbCA.

Paznen Il . OcHOBBEI MONIEKYJISIpHOH QU3NKH U TEPMOJUHAMUKH

Tema 1. MonekynapHO-KHHETHYECKAsA TEOPHS a30B

Cozepxanue NpakTHUYeCKUX 3aHATHH. OCHOBHbIC MOJOXKEHHS MOJIEKYIIPHO-KHHETHYECKOH
TEOpPHH BellecTBa. MUKPO- H MaKpOCOCTOSHMS CUCTEMBI,

Tema 2. [lepBoe Hayayio TEpMOAHHAMHKH

ConepxaHue mpakTHyecKuX 3aHATHH. OCHOBHBIE TEPMOAMHAMUYECKHE MOHATUS: BHYTPCHHSAA
SHeprus, pabota, Temnora. (DOpPMYJMPOBKM NEPBOTO Hayala TEPMOAWHAMUKH. YpPaBHEHHE
MepBOro Hayana TePMOAMHAMHUKH. Tenmo€MKOCTh. 3aBHCHMOCTH TETUIOEMKOCTH HICAIBHOTO



rasa ot BuAa npouecca. Gopmyna Maiiepa. Pabora, coBepmiaemas razom Ipu H30mpoLeccax.
Outanbnus (Temnosas GyHkius). Aguabatayeckuit npouece. Tenno&MKocTs TBEpIBIX T

Pazgen III. DnekTpuyecTBO ¥ MarHeTH3M

Tema 1. HanpsKeHHOCTb JIEKTPHUECKOTO IOJISl B BaKyyMe

Conepoxanue mpakTHyeckuxX 3aHsTui. 3akoH Kymowa. ITonsTHe 351eKTPOCTATHYECKOrO MOJA.
CunoBble JHHHM (JTHHWH HANPSOKEHHOCTH). [IpHHLUMI CYNEprNo3UIMH NIEKTPOCTATHYECKUX
noneit. [Torox BexkTopa HampstbkeHHocTH. Teopema I'aycca Ans 27I€KTPOCTATHYECKOTO MOJS B
BaKyyMe U e€ cBsi3b ¢ 3akoHOM KyroHa.

Tema 2. TloTreHuman 37€KTPOCTATHUECKOI O MO

Conepxanue NpakTH4ecKuX 3aHaTHH. Pabora cun snekrpocratnueckoro nois. LMpkyssius
HAMPSDKEHHOCTH  3JIEKTPOCTATHYECKOro mois. POTOp HampsKEeHHOCTH 3JIEKTPOCTATHYECKOrO
nons. IloTeHUMATBHOCTE (KOHCEPBATUBHOCTB) 3NeKTpocTaTHyeckoro moss. Ilorenuman.
PaznocTb noTeHuanos. CBsi3b MEXIY MOTEHIIMAIIOM U HANPSDKEHHOCTBIO AJIEKTPOCTATHYECKOIO
oIS,

CopaepaxaHie 1a00paTOPHbIX 3aHATHIT 10 AHCUHILTHHE
1 cemecTp

Pasznen I. Mexanuka

Conepxanue naGopatopHbix 3aHaTil. Jlaboparopras pabora Ne 1-5 HMzyuenue nunHamMuku
BpallaTeIbHOTO JABHXeHUs TBepaoro Tena. JlaboparopHas paborta Ne 1-9 Onpenenenne Mmoayiis
CIBHTA METAJNIOB METOJIOM KPYTHJIBHBIX KOJieOaHu i

Paznen II . OcHOBEI MONEKYJIIpHOM QU3UKU U TEPMOIUHAMUKU

Conepxxanue nabopartopHblX 3aHsTuit. JlaGoparopHas pabora Ne 2-2  Onpenenenne
K03 dULIHEHTa BI3KOCTH XKUAKOCTH U yucaa PefiHonblIca METOIOM MAaNaioLIEro B XHUIKOCTH
LapuKa

JlabopatopHast pabota Ne 2-3 OnpezneneHne CKOpOCTH 3ByKa B BO3JyX€ W [IOKa3aTess aauadaTsl
BO3/1yXa METOJIOM CTOSUEH BOJIHEI

JlaGoparopnasi pabora Ne 2-7 Onpenenexue rnokasatens agnadaTel Bo3ayxa MeTonoM Kiemana-
Hezopma

2 cemecTp

Paznen [1I. DnexTpuuecTBO U MAarHeTHU3M

Conepxanue madopaTopHbeix 3auaTui. JlaGopaTopHas pabota Ne 3-1 M3yuenne snekTpuueckoro
o

Jlabopatopnas pabota Ne 3-3 MocToBoi#l MeTOR H3MEpEHUH

Jlabopatopnass paGora No 3-8 M3yueHue sBIEHHE OSJIEKTPONPOBOAHOCTH W ONPEAEICHHE
YIEJIBHOTO CONPOTUBIEHHUS MeTaslia

Pasgen IV. Konebanus u BOJIHBI

Conepxanue naGoparopHelx 3aHstuid. JlaGopartopnas pabora Neo 4-2  Hsmepenue
HHIYKTABHOCTH KaTYIIKH IT0 €€ aKTHBHOMY H PEAKTHBHOMY COMPOTHBIIEHUAM

JlabopatopHas pabota Ne 4-4 HccnenoBaHHs 2JIeKTpHYECKHX KofeOaHHUH 3BYKOBOH 4YacTOTHI €
TIOMOIIBIO 3JIEKTPOHHOTO OcIHiorpada

Paspen V. Ontuka

Conepxanue naGopaTopubix 3aHsaTuil. JlaGoparopras paGora Ne 5-3 Omnpenenenue JTHHBI
CBETOBOM BOJHEI ¢ TIOMOLIBIO Kostel HeroToHa



Jlabopatopnas pabora Ne 5-5 OnpeneneHue [AMHBI CBETOBOH BONHBI C  MOMOLIBIO
AupaKIHOHHON peIleTKH

Pasnen VI. KBantosas ¢usuka

Conepxanue 1abopaTOpHBIX 3aHATHH.

JlaBopartopuas pabora 6-1 Onpenernenve nocrosuHol Ctedana-bonbiumMana

JlaBopartopnas paGota 6-2 U3yuenue BHewHero GotodaddexTa u BAKyyMHBIX (OTOIEMEHTOB

5. OIEHOYHBIE CPEJACTBA JJISI TEKYLUEI O KOHTPOJISA YCIIEBAEMOCTU,
IMMPOMEKYTOYHOMN ATTECTALIUU 1O UTOT'AM OCBOEHUSI JTUCHHUIIJIMHBI
1A YUEBHO-METOJUYECKOE OBECNIEYEHUE CAMOCTOSITEJILHOU PABOTbI
CTYJAEHTOB

5.1. Tekymuii KOHTPOJIb YCIIEBAEMOCTH

BOITPOCHI JIJISI MPOBEAEHUSI PEUTHHI-KOHTPOJISI
1 cemectp
Pelimunz-konmposio Nel

1. MexaHudeckoe IBIXKEHHE Kak mpocTeifmas ¢opma aBwxeHus marepun. Cucrema
otcuera. [Ipunnun otHocutensHocTH ["anunes. [IpeoGpasosanus I'anunes. Paauyc-exTop.

2. MarepuanbHas Touka (uactuua). TpaekTopus. Paiuyc KpUBH3HBI TPacKTOPHH.
JIuneiinas ckopoCTh U THHEHHOe yckopeHue. [locTynarebHOe ABHKEHHE TBEPIOTO Tea.

3. TanreHUHATBHOE ¥ HOPMAJIbHOE YCKOpEHHHA. CBsI3b MEXKIY NUHEHHBIMU U YTJIOBBIMH
KMHEMaTUYCCKUMH BEJIMYUHAMH.

4. TepBblit 3ak0H HpIOTOHA H MOHSATHE MHEPLMATBHOM CHCTeMBI OTCYeTa. BTOpod 3aKoH
Hel0TOHA M TOHATHE CHJIBI, MACChl M MMITYJIbca. Y paBHeHUE ABMXKeHuUs. TpeTui 3akoH HproToHa
U TIpEJIENbl €r0 NPUMEHHUMOCTH.

5. HeunepuuanbHble CHCTeMbl OTcyeTa. AOCOIIOTHBIE W OTHOCHTEIBHBIE CKOPOCTH H
yckopeHue., CHIIBI HHEpUHH.

6. Cucrema marepuanpHsiX Touek. [leHTp unepuun (uentp macc). Teopema O ABHKECHHU
LIEHTpa UHEPLHH.

7. IonsTre abCONIOTHO TBEpAOro Tena. MOMEHT HHEPLUHM TeJIa,

8. Teopema Telinepa.

9. MomenT cunsl. MoMeEHT wuMnynbca. YpaBHGHWE MOMEHTOB. Y pPaBHCHHE
BpALIATEJILHOTO JIBHKEHUS TBEPJOTO TE€/Na OTHOCHTENIBHO HEMOABUIKHON OCH.

10. T'upockonuyeckuit a¢gdext. CBOOOAHBIE OCH.

11. 3akoH coXpaHeHHUs UMITyJbca U TpeTuii 3akoH HeroToHa.

12. 3aKOH COXpaHEHUs MOMEHTA UMITYJIbCA.

13. Pabota 1 3Heprus B MEXaHHKE. DHEPrus KMHETHYECKAs U NOTEHIIHATbHASL.

14. Ionstre cuioBoro 1osst. Cea3b MEXK/TY NOTEHIHAIBHOH SHEPTHEN U CHIIOH.

15. 3aKkOH cOXpaHEHUsl MEXaHUYECKOH DHEPTHHU.

16. KoHcepBaTHBHBIE MU HEKOHCEPBAaTHMBHBIE CHIbI. KOHCepBaTHBHAas W AMCCHIIATHBHAL
CHCTEMBI.

17. 3apayn MexaHUKH XKUAKOCTEH U rasos.

18. YpaBHEeHHE HEPA3PLIBHOCTH. Y pABHEHHE bepHYIIIH.

Peiimunz-konmpoiie Ne2

1. TlousTue uaeanbHOro rasa. MoJsieKyJaspHO-KHHETHYECKOE TOJIKOBAHHE TEMIIEpaTypBhl.
MaxkpocKOHYeCKHe apamMeTphbl CUCTEMBI.

2. BuyTtpennss JHeprus uicaipHOro rasa. Yumcno cremened  cBoOOABIL  3aKoH
paBHOpAacCIpe/IeTICHUs JHEPTHH.



3. [aBneHue rasza ¢ TOUKH 3PEHHS MOJEKYJISPHO-KHHETHYECKOil TeopHH. OCHOBHOE
YPaBHEHHE MOJIEKYIAPHO-KMHETHYECKOH TeopuH.

4. YpaBHeHHE COCTOSIHUS WICAIBHOTO rasa (ypaBHenwne Kianeiipona — Menaeneesa).

5. JluHaMu4ecKHle U CTaTUCTHYEeCKHE 3aKOHOMEPHOCTH B ¢usmke. CTaTHCTHHECKUH METOX
HccnenoBanus cucteMsl. [lousTie o pyHKIMK pacnipeaeneHusl.

6. ®aszosoe mpocTpancTtBo. aszopas Touka, (asoBas suekika. CTaTHCTHYECKOE
yCpeIHEHHE.

7. Pacnpenenenue Makcsenna. CpeAHHE CKOPOCTH MOJIEKYIL.

8. bapomerpuueckas popmyna. Pacnpenenenue bonelmana,

9. Pacripenenenue Maxcsenna — bonbumana.
Peiimunz-xonmpons Ne3

10. YpaBHenue Ban-nep-Baanbca. M3oTepMbl peanbHbIX ra3os.

11. MeractabunbHoe cocTossHHe. KpHTHYECKOE COCTOSHHUE.

12. BHyTpeHHss 3HEPrus peajbHOro rasa.

13. XapakTepuCcTHKa XKUJIKOTO COCTOSTHHA. bimixHuH nopsaiox.

14. TloBepxHOCTHOE HaTsKeHHEe. CHlbl, BOSHHKAIOIIHE Ha KPUBON NOBEPXHOCTH KUAKOCTH.
®opmyna Jlannaca. CMayrBaHKMe U KalUUIIPHEBIE SBIECHHUS.

15. IlonsiTue CTONIKHOBEHHUSA. YIIPYrOoe U HEYNPYroe CTOJIKHOBEHHUS.,

16. TlpuuensHoe pacctosuue. DddektusHoe ceueHune paccesHud. CpenHss UIMHA
cBoboaHOrO npodera.

17. OcHOBHBIE TepMOAMHAMHUECCKHE MOHATUS: BHYTPEHHSS 3HEprus, paboTa, TEmIoTa.
YpaBHeHHUE NepBOro Havyajla TEpPMOAHHAMHUKH.

18. 3aBMCHUMOCTH TEIJIOEMKOCTH HICANBHOrO Tra3a OT BHaa mpouecca. Paborta,
coBeplIaeMasi ra3oM Ipu H30MpoLEeccax.

19. AnnabaTuyeckuii npouece.

20. O6partumMble U HeoOpaTHMBIE npouecckl. Kpyrosoii npouecc (uki).

21. Uuxn Kapuo u ero KIIJ] ans naeansHoro rasa.

22. IlpyHUMN AeHCTBUS TEIJIOBOTO ABUIaTeNs U XOJIOAUILHON MalIHHEL.

23. DHTpONHS. 3aKOH BO3pacTaHUsl JHTPOIHUH.

2 cemectp

Peiimune-konmpons Nel

1. 3Bakon Kymona. HamnpsbkenHocTs — anexTpocratuueckoro mnous.  [lonsartue
3NIEKTPOCTATHYECKOro rosist. [[puHINI Cyneprno3HIUy 3TEKTPHYECKUX [1OJIEH.

2. [Totok HanpsbxkenHocTH. Teopema ["aycca [uist 3J1€KTPOCTATHUECKOIO OJIA B BaKyyMme.

3. Ilpumenenue Teopemsl ['aycca 1ns pacuera nonei.

4, Pabora cwJ  JNEKTpPOCTATUHECKOro  rnosd.  LIUpKynsuus  HanpsuKEHHOCTH
9MEKTPOCTATHYECKOTO MO,

5. NMorenuman. Paszsocts noreHuuanoB. CBs3b MEXAY NOTEHUMAIOM H HaNpsKEHHOCTHIO
3MEKTPOCTATUUECKOTO MO,

6. CsoGonuple W CBA3aHHBIE 3apsnbl B BeluecTBe. Tunbl auanekTpukos. Monnas,
3/IEKTPOHHAS U OPUEHTAIlMOHHAs TOJIIPH3aLHUH.

7. DNeKTPOEMKOCTh YEIHHEHHOTO TPOBOIHUKA, CUCTEMEI TPOBO/IHUKOB ¥ KOH/IEHCATOPA.

8. Dueprust 3apsHKEHHBIX YEOWHEHHOTO NpPOBOAHMKA, CHCTEMBI I[IPOBOJHHUKOB H
KOHJIeHCATOpa. DHEPrHUs ANeKTpHueckoro rnost. O6beMHas [IIOTHOCTh J3HEPTHH JJEKTPHYECKOTO
I1OJISL.

9. XapakTepUCTHKH 3NEeKTPUYECKOTO MO M YCIOBHS €ro CylIecTBOBaHHsA. PasHOCTE
MOTEHLIMATIOB, 31EKTPOABHKYILAS CHIIA, HAMIPSKEHHE.

10. 3akon Amnepa. MaruutHas wHAyknus. 3akoH buo — Casapa. [loHaTHE MarsuTHOTO
nons. [IpHHITUT CYNIEPO3UIIMKM MarHUTHBIX Mosiel, MarHUTHBIA MOMEHT.

11. MarauTHOE 110J1€ NPAMOJUHEHHOTIO U KPYrOBOTO TOKOB.

12. JIBoKeHHue 3apsHKEHHBIX YaCTHI B MEKTPHUECKMX U MArHUTHBIX MOJIAX.



[3. 3aKOH MOJHOTO TOKA /sl MATHUTHOIO NOJIS B BEMIECTBE. HanpskeHHOCTh MArHHTHOTO
1nojis. Mara¥THas MpoHULAEMOCTh cpe/bl. MHAYKIMS MAarHUTHOTO T10JIA B BELLECTBE.

14, Onwir  ®@apages. Maruutheit notok. DJIC wunaykuuu. OCHOBHOH  3aKOH
3JIEKTPOMarHUTHOH MHAYKUKH. [IpaBuno Jlenua.

15. CaMOMHIyKIMS W B3aMMOWHAYKUMS. MHIYKTMBHOCTR M B3aUMHasd MHIYKTHBHOCTb.
Toku pa3MbIKaHUS X 3aMBIKaHHUA.

Peimunz-xonmpono No2

1. CoGoaHble ¥ BRIHYKACHHBIE Konebanus. [[apMOHHUeCKre MeXaHu4eckue KonebaHus u
UX XapaKTePHUCTHKH.

2. DHeprusi rapMOHMYECKHX MEXaHW4YecKuX Kojebauuid. IlonATHe O rapMOHHYECKOM H
AHrapMOHHUYECKOM OCLIUJIIATOPE.

3. CroskeHue OJJMHAKOBO HANPABJICHHBIX FAPMOHMYECKUX Kolebanuii. brenus.

4. CrnoeHHe B3aUMHO [MEPHNEHAUKYNSPHBIX TrapMOHMUYeckUX KonebaHud. Purypsl
Jluccaxy.

5. Saryxarooue MexaHuueckue koneGaums. Yacrtora, Ko3hGdHULMEHT 3aTyxaHus,
norapupMUYEeCKUil IEKPEMEHT 3aTyXaHUss MEXaHHYeCKnX KonebaHui.

6. BelHy®KIeHHBIE MexaHWdeckue koneGaHus. AMIUIATYAa M (a3a NMpH BBIHYKIEHHBIX
MEXaHHYECKUX KoNeOaHusX.

7. Mexauuveckuii pesonanc. PesonancHele kpusslie. CooTHoweHus Mexay ¢aszamu
BBIHY)KAAIOLIEH CUITBI U CKOPOCTH MPH MEXaHMUYECKOM PE30HAHCE.

8. Mexanusm 00pa3oBaHHUS MEXaHMYECKUX BOJH B ynpyrod cpene. IIpogonbhele H
MOTIEpPEeYHbIE BOJIHBL. BOMHOBOE ypaBHEHHWE M €ro pelleHue. I'apMOHMYECKHEe BOJIHBI M HMX
XapaKTEPHCTHKH.

9. dazoBas CKOPOCTh ¥ JUCIIEPCHsl BOJIH. BOIHOBOM MaKeT U rpymnoBas CKOPOCTh.

10. Toustue o korepentHocTu. HTepdeperuns BonH. CTosuHe BOIHBL.

11. KoneGatensHblif KOHTYp. ['apMOHMYECKHE OJJIEKTPOMArHWTHBIE KOIeOaHMA M HX
XapaKTEPUCTHKH.

12. 3aryxaroume 3J1eKTpOMarHuTHEIe KojeGaHus. Yactora, ko3QGHLHUEHT 3aTyxaHus,
norapu(pMUYECKHH JEKPEMEHT 3aTyxXaHHUs JJIEKTPOMAarHWTHbIX Kkojebanuil. J[0OpoTHOCTH
Kosie6aTeapHOro KOHTYpA.

13. BeIHYXKIeHHBIE JIEKTPOMAarHUTHBIE Kojie0aHusi. AMIUIMTYZa M (a3a BLIHYKIECHHBIX
3NeKTPOMAarHUTHEIX KoJjieOaHui.

14, ®apageeBckas ¥ MaKCBEJIJIOBCKAsk TPAKTOBKH SIBJICHHUS 3JI€KTPOMArHUTHON WHIYKIIHH.
Tok cmewenus.

15. Cucrema ypaBHeHH# MakcBeia. DIeKTPOMarHiuTHOE MOJIe.

16. BonHoBOe ypaBHEHHE JUISl JEKTPOMArHUTHOTO TOJsS U ero pemenue. CKOpPOCTH
PacIpOCTPAHEHUS 3JIEKTPOMArHUTHLIX BOJIH B Cpefax.

17. OcCHOBHBIC CBOWCTBA 3JEKTPOMArHUTHBIX BOJH. ODHEPrus M IOTOK JSHCPrHH
3JIEKTPOMAarHUTHBIX BOJH. Bektop [lolHTHHra. VIMITyJBC 3/1EKTPOMArHUTHOr'O 1OJTS.
Peiimunz-konmpons Ne3

1. DnextpoMarHuTHas mnpupoga ceeta. [IpuHumn IrofreHca. 3aKOHBI OTPaXEHHS H
npenomiieHust. AOCOMIOTHEIM W OTHOCHTENIBHBIM MoKa3arenu npenomiaeHus. [lonHoe BuyTpeHnee
otpaxeHne. CBETOBOELL.

2. KorepeHTHOCTE U MOHOXPOMATHYHOCTh CBETOBBIX BOJIH. BpeMeHHAs KOrepeHTHOCTb.
Bpewms 1 JutHHA KOT€PEHTHOCTH.

3. Onruueckas jqiuHa mytH. Ornrideckas pasHocTh xoja. PacdeT MHTepepeHUHOHHOM
KapTHHBI OT JBYX KOI€PEHTHBIX HCTOYHHKOB.

4. ITonocel paBHOW TOJILIMHE!I K PABHOIO HAKJIOHA.

5. IlpocTpancTBeHHas KOTEPEHTHOCTE. Palnyc KOrepeHTHOCTH.

6. [lpunumun Toiirenca — O@penens. Meron 3on  Openens. [lpsmonunenHoe
pacrnipoctpaHenue cBera. Judpakuus Openens Ha KpPyrioM OTBEPCTHH ¥ AUCKE.

7. Dudpaxuus Opayrrodepa 0T OECKOHEUHO ATUHHON MPIMOH ILENH.



8. udpakunst Ppayrrocdepa Ha OXHOMEPHOI AU(PPAKIIHOHHOMN perueTke.

5.2. [Ipome:xyTouHast aTTeCTALHS 110 HTOTaM OCBOCHUS JIMCIUITIMHEI (JK3aMeH )

Bompoce! k 3x3ameny (1 cemectp)

1. Mexanuueckoe ABH)KEHHME Kak Ipocredinas ¢opma aBH:keHMs Mmartepuu. Cucrema
otcuera. [IpuHuun otHocuTenbHOCTH I'anunes. [Ipeobpasosanus ["anunes. Pannyc-BekTop.

2. MarepuanbHas Touka (wactuua). Tpaexktopusa. Paauyc KpUBU3HBI TpPaeKTOPHH.
JInHelHas CKOPOCTh U IMHEHHOE yckopeHue. [locTynarebHOe ABHKEHHE TBEPIOTO TENa.

3. TaHreHUMATBHOE ¥ HOPMaJIbHOE YCKOpeHHS. CBA3b MEXAy JIMHEHHBIMH W YTIOBBIMH
KHHEMAaTHYECKUMMH BEJIMYUHAMH.

4, Tlepeblit 3ak0H HBIOTOHA M MOHSITHE WHEpPUMANBHOH CHCTEMEl oTcdeTa. BTOpOH 3aKoH
HbIO0TOHA U IOHATHE CHJIBI, MACCHl ¥ UMITyJIbca. Y paBHeHHe JBHKeHHus. Tpetuit 3akon HeroToHa
¥ TIpeNiesIbl €r0 MPUMEHUMOCTH.

5. HewnepumanpHbie CHCTEMBI OTcueTa. AOCOMOTHbIE W OTHOCHTENBHBIE CKOPOCTH H
yckoperue. CUITBI UHEPLUH.

6. Cucrema MaTepHalbHBIX ToYek. LlenTp uHepuuu (ueHtp macc). Teopema O ABMKEHHH
LIEHTpa MHEPLIHH.

7. [lonsitue abcoMOTHO TBEPAOTO Tena. MOMEHT HHEpLUH Tela.

8. Teopema llIteitnepa.

9. MomeHT cunbl, MoOMEHT uMMOyldbca. YpaBHEHHME MOMEHTOB. Y paBHEHHUE
BpAILATENIEHOTO JBHKEHHUS TBEPJOTO TeJa OTHOCUTEJIBLHO HEMOABHIKHOM OCH.

10. 3akoH COXpaHeHHs UMITYNIbCa U TpeTuit 3akoH HeroToHa.

11. 3aK0H COXpaHEHHs MOMEHTA UMITYJILCA.

12. PaboTa 1 3Heprus B MEXaHUKE. JHEPTUsl KHHETHYECKAsA U NOTEHUUANILHAS.

13. YpaBHeHHE HEPA3PBIBHOCTH. Y paBHEHHE bepHyILH.

14. [loHaTne waeasbHOrO rasa. MoOJEKYISpPHO-KHHETHYECKOE TONKOBAHHUE TEMIIEPATYPBI.
MaKpOoCKOMMHUYECKHE NapaMeTpbl CUCTEMBI.

15. BHyrpennss oHeprus uaeanbHoro raza. Yucimo creneHedl cBOOOABI.  3aKOH
paBHOpACIPEAETICHHUS JHEPIHH.

16. JaBneHue raza ¢ TOUYKH 3pEHHS MOIEKYJISpHO-KMHeTHueckoi Teopuu. OcCHOBHOE
YpaBHEHHE MOJIEKYISPHO-KHHETHYECKOH TEOPHH.

17. YpaBHeHHe COCTOSHUS HaeaTbHOro rasa (ypasHenue Knaneiipona — Menneneesa).

18. JluHaMHUYeCcKHe H CTATHCTHYECKHE 3aKOHOMEpHOCTH B (usnke. CTaTHCTHYECKHH
METO UCCTIeI0BaHUS CUCTEMBL. [ToHsTHE O QYHKIHH pacpeneeHHs.

19. Pacnipenenenne Maxcpenna. CpeJHUE CKOPOCTH MOJIEKYJI.

20. bapomeTpuueckas Gopmyna. Pacnpenenenue bonbiumana.

21. YpasHenue Ban-nep-Baansca. 30TepMbl peasibHBIX Fa3os.

OCHOBHBIE TEPMOIMHAMHUUECKHE TMOHSTHs: BHYTPEHHsI OHeprus, pabora, TemIoTa.
YpaBHEHHUE [1epBOro Ha4aIa TEPMOJAUHAMUKH.

22. 3aBUCHMOCTB TEIJIOEMKOCTM HACATBHOrO rasa oT Bujaa npouecca. Pabora,
coBeplIaeMas ra3oM IpU H30MpoLEeccax.

23. AnnabaTuyeckuii npolecc.

24, O6patumblie U HeoOpaTuMble pouecchl. Kpyroso# npouecc (LUK).

25. [lukn Kapno u ero KIIJ] nns uaeansroro rasa.

26. ITpunuun nefdcTBUs TENIOBOTO ABUIaTelld U XOJIOAMIILHON MalIHUHEL

27. 3akon Kymowna. HanpskeHHOCTE  dnekTpocTatHueckoro  mosisa.  [lonsrtue
3NIEKTPOCTAaTUUECKOro Mo, [[pHHIMI Cynepno3nIUH JIEKTPUYECKUX MOJIEH.

28. IloTox HanpskeHHOCTH. Teopema ['aycca NS 37IeKTpOCTATHUECKOTO ITOJISt B BAKYyME.

29. Ilpumenenue Teopemsl ['aycca /15 pacuera noJiek.

30. Pabora cunm oanexTpocTaTddeckoro  nons.  [MpKYISOHS  HAnpsKEHHOCTH
3JIEKTPOCTATUYECKOTO OIS,



31. lotenunan. PasnocTs noTeHHanos. CBA3b MEKIY NOTEHLMATOM M HATPSKEHHOCTEIO
3NIEKTPOCTATHUECKOTO TTOJIA.

32. CBoGoxHple M CBsI3aHHBIE 3apsjibl B BemiecTBe. THILI IU3JIEKTpUKOB. Honnas,
3JIEKTPOHHAs X OPHEHTAllMOHHAS [T0JIApU3ALIUH.

33. TlonspuzoBaHHOCT. JIMAJEeKTpUYecKas BOCIHPHHUMYHMBOCTL BELIECTBA U €€
3aBUCUMOCTB OT TEMIIEPATYPEI.

34, Teopema [aycca Juis 3MEKTPHYECKOTO TOJAS B JHUINEKTPUKE. DJIEKTPUUECKOE
cMelneHue. J[HaneKTpruueckas MpOHUIAeMOCTh cpeibl. HanpsmKeHHOCTh SMEKTPHUECKOrO MO B
JIMDJIEKTPHKE.

35. PacnpeneneHue 3apsi/IoB B IPOBOAHUKE. DJIEKTPOCTATHUECKOE M10JIE BHYTPH H CHAPYXKHU
IPOBOJHHKA. DACKTPOCTATHYECKAS 3allHTa.

36. DNEKTPOEMKOCTh YEAWHEHHOIO TTPOBOJHKKA, CUCTEMBI IIPOBOJHUKOB U KOHJICHCATOpA.

37. DHeprus 3apsOKEHHBIX YEJHHEHHOTO IPOBONHHMKA, CUCTEMBLI IIPOBOJIHUKOB H
KOHJeHCAaTopa. DHEpTHst 3JeKTpHUecKoro noist. O6beMHas IIOTHOCTE JHEPTUHU 3ICKTPHIECKOTO
T10JIsL.

Bomnpocsl k 3k3aMeny ( 2 ceMecTp)

38. XapakTepUCTHKH 3JICKTPUYECKOIO [0JI U YCIOBHA €ro CyIECTBOBaHMA. PasHOCTb
OTEHIHAIOB, AJIEKTPOABHIKYILAs CUJIA, HAIIPSIKEHHE.

39. Knaccuueckass 3JIEKTPOHHAs TEOpUS 2UIEKTPONPOBOJUMOCTH METAIOB H €€
HEJOCTATOYHOCTb.

40. 3akon Ammepa. MarnuTHas wHIykuus. 3akoH buo — Casapa. [loHATHE MaroHWTHOrO
moJisi. [TpuHUKD cyTepno3unyuy MarHUTHRIX NoJsieil. MarHuTHEIH MOMEHT.

41. MarauTHoe 11oJie IpAMOJIMHEHHOI0 U KPyrOBOI'O TOKOB.

42, LlupKynsauus BEKTOpa MAarHUTHON WHIYKIMH. 3aKOH MOJHOTO TOKa. MarHuTHOE moje
JUTMHHOTO COJIEHOWJA U TOPOMJA.

43. MarHuTHOE B3aMMO/ICHCTBHE TOKOB M €JMHUIA CHJIbl TOKA — aMIIep.

44. JIBrrkeHHUE 3apSHKEHHBIX YaCTHIL B 3IEKTPUYECKUX U MATHUTHEIX [OJIAX.

45, Onwir  @apanes. MarautHeit  notox. OJIC  unaykuuu. OCHOBHOH  3aKOH
3]eKTpOMarHuTHoH HHAYyKUuMH. [Ipasuno Jlenna.

46, CaMOMUHAYKUHUS W B3aUMOMHAYKUMS. VHAyKTHBHOCTH M B3aUMHas WHIYKTUBHOCTE.
Toxu pa3MblkaHUs U 3aMBIKaHMUA.

47 . Dueprus MarHUTHOTO 110J1s. OOBEMHAS MJIOTHOCTL SHEPTUH MArHUTHOIO TIOJIS.

48. CBobONHBIE U BEIHYX/IEHHBIE KoneGanus. ['apMOHHYeCcKHe MexaHUIecKHue Konebanus u
MX XapaKTEPUCTUKH.

49. DHeprus rapMOHHYECKUX MeXaHu4eckuxX konebanuil. IToHsTHE O rapMOHHYECKOM H
AHapPMOHHYECKOM OCLHJLISTOPE.

50. CrnoxxeHue 0TMHAKOBO HAMPABJICHHBIX rapMOHUUECKUX KonebaHuil. buenns.

51. CnoxeHue B3aUMHO TEPINEHIMKY/SIPHBIX TapMOHHYECKHX KoaeOaHui. OHIyphl
Jluccaxy.

52. 3aryxajomue MexaHuueckue konebanus. Yacrora, kKo3(QGUUUEHT 3aTyXaHws,
norapupMUUIECKHH TEKPEMEHT 3aTyXaHus MEXaHHYECKUX KoaeOaHuit.

53. BeIHyX/eHHBIE MEXaHHYeCKHe KoyieGaHHs. AMILIMTYHa M (a3a MpH BBIHYXIEHHBIX
MeXaHUYeCKHX KoJIeOaHusX.

54. Mexanuueckud pesonaHc. PesoHancHble kpuBele. COOTHOmIEHHA Mexay (aszamu
BBIHY/IAIOLIEeH CUIIbl U CKOPOCTH [IPH MEXAHHYECKOM PE30HAHCE.

55. Mexanusm 00pa3oBaHHA MEXaHHUECKHX BOJH B ynpyroil cpene. IlpomoneHbie U
nonepevHble BOTHBI. BONMHOBOE ypaBHEHHME M €ro pelieHue. ['apMOHMYECKME BONHBI W HX
XapaKTePHUCTUKHU,

56. KoneGaTenbHbI KOHTYp. l'apMOHHHeckue OJJIEKTPOMArHMTHbIE KOJEOaHMs © HX
XapaKTEPHCTHKH,



57. 3atyxaiomue 3leKTpOMarHuTHble Koiebanus. YacToTa, Kod(pOULUHMEHT 3aTyxaHHs,
JIOTapU(QMHYECKHH JEKPEMEHT 3aTyXaHHsl ONeKTPOMAarHUTHBIX KoseOGauui. Jlo6GpOTHOCTH
KoJiebaTeIbHOro KOHTYpA.

58. BoiHYXJEHHbBIE 3JIEKTpOMarHUTHBIC KoaeOaHMA. AMIUIMTYyJa M (a3a BBIHYKICHHBIX
SNEKTPOMArHUTHBIX KosleOaHuH.

59. dapaneeBckas U MaKCBEIUIOBCKAsi TPAKTOBKH ABJIEHUS 3JICKTPOMArHUTHOH MHIYKLHH.
Tox cMeleHus.

60. Cucrema ypaBHeHuil Makcsenna. DIeKTpPOMarHHTHOE MOJIe.

61. DnexkrpomarnutHas npupona ceera. [Ipunnun [rodrenca. 3akOHBI OTPAXKEHHA H
npenoMenns. AGCONIOTHBIN M OTHOCHTENBHBIH NoKasarend npenomienus. [lonHoe BHyTpeHHee
otpaxeHue. CBETOBOIBI.

62. KorepeHTHOCTh U MOHOXPOMATHYHOCTh CBETOBBLIX BOJIH. BpeMeHHAS KOrepeHTHOCTB.
BpeMs u qiHa KOr€peHTHOCTH.

63. OnTuueckas anmHa nytH. OnTHyYeckas pasHoOCTh Xoaa. Pacuer unrepdepeHIHOHHON
KapTUHBI OT JIBYX KOT€PEHTHBIX HCTOYHHKOB.

64. ITonockl paBHOMH TONIUMHBI K PABHOTO HAKIIOHA,

65. qQudpakius @payurodepa Ha OJHOMEPHOH AUDPAKIIUOHHOMN pelICTKeE.
66. EcTecTBEHHBIN U MOJIIPH30BaHHEIH cBeT. [lonspusanys npyn OTPAXXEHUH H [IPEIIOMIICHHH.
3axon bproctepa.
67. Tonsipusauus npu ABOHHOM JyuenpenoMaeHHH. OOBIKHOBEHHBIH M HEOOBIKHOBEHHBIN
nyun. Ontrdeckas och Kpuctania. [TonspusannonHsle npu3mMbl. 3aKoH Maioca.
68. TennoBoe U3NyUEHUE U €r0 XapaKTEPUCTHKH. 3aKOHBI TEMIOBOIO M3TyUCHHS.
69. ®opmynst Panes-/[xunca u [lnanka ams TeroBoro uajiydeHus. CHEKTp U3Ny4YEHHS
abcomOTHO YEPHOTO Tea.
70. Buemuuii  Gotoaddekrt M ero 3akoHbl. YpaBHEHHME OHWHIITEHHA I BHELIHETO
dotoaddekTa.
71. Macca u umnyiec ¢otoHa. [laBnenue ceera.
72. Ddbdext KOMINTOHA U €ro HHTEPIPETAlUs B CBETE KBAHTOBBIX MPEACTABIEHUH O IPUPOJE
M3JTy4YeHUsI.
73. Mogenu atoma Tomcona u Pesepdopaa u ux nporusopedns. [Toctynatsl bopa. Cnextp
aToMa BOJ0OpOJa.
74. Boposckas Teopust crpoexus aroma, Onerrsl @panka u [epua.
75. T'vnotesa pe DBpoinss, DKCnepuMEHTAIbHBIE INOATBEPKIEHHS BOJIHOBBIX CBOMCTB
MUKDPOYACTHIL.
76. TIpuHOMIT U COOTHOLICHUS Heonpenenénrnocteit ['efizendepra.
77. BonnoBas ¢yHkuus u eé craructudeckuil cmbicn. OOuitee ypasnenne lllpeaunrepa.
Ypapuenue Llpeaunrepa /1 CTalMOHAPHBIX COCTOSHUM.
78. ATOM BOJOpOJAa B KBAHTOBOH MEXAHHKE.
79. Ksanrtossle uncha. [Iparuna ot6opa.
80. Ipunuun [Naynu. Pacnpenenenye 31EKTPOHOB M0 SHEPTETHUECKUM YPOBHAM aTOMA.
81. Cocras, 3aps/1 ¥ pasMep aTOMHOTO sJipa.
82. JledexT Macchl ¥ SHEPTHs CBA3M ATOMHOTO spa.
83. Monenu aToMHOro szpa. Snepusle CHIbL
84. PagnoakTHBHOE U3JTYUYEHHE U €TI0 BUIEL
85. 3aKk0OH paJAnOaKTUBHOrO pacnaja. [Ipasuia cMeEmEHNS.
86. SloepHbIC peaklUMu U WX THUIIBL

5.3. CamocTosiTesibHas paboTa o0yvarouerocs.

. pa0oTa C JIEKUMOHHBIM MAaTEPUAiOM KaKk [0 KOHCIEKTaM, JIMTepaType, TaKk U
37€KTPOHHBIM HCTOYHUKOM MH(pOPMALHH



L4 BEITIOJTHEHHE JOMANIHECI O 3a1aHHs U NOATOTOBKa K peﬁTHHF-KOHTpOHHM

o JUIs. KOHTPOJIsA paloThl CTYNEHTOB, @ TaKXkKe IS CTHMYJIMPOBaHHUS  CHCTEMAaTHYECKOro
M3y4eHUs! Kypca (U3MKH B TEUYEHHE CEMECTpa NpelyCMOTPEHBI PEHTHHI-KOHTpOiH. OHH
ITPOBOJATCS B MMCEMEHHOH (opme

L JUTS KOHTPOJIsA 3HAHKI CTYACHTOB MPOBOAMTCA 2K3ameH (1 U 2 cemecTpsl)

[TpumepHble TeMbI pedepaTuBHBIX paboT
1 cemectp
Qdu3nka — HayKa O3HaHUsA MHUpa.
[TpocTpancTBO U BpeMs B (DU3MKE.
Yepusie 1bIpsl BO BeeneHHoi.
Yuenne K.O. [{THOIKOBCKOTO.
5. MogenupoBaHue npouecca pacrpOCTPaHEHUsi yIapHOW BOJIHBI IPH B3pbIBAaX B
Pa3TMYHBIX CpeAax.
6. Kunerska ¥ TepMOJAHHAMHUKa OHONIOrHUECKHUX MPOLICCCOB.
7. Tlopsimox u Gecropsiiok B MUpe OOJBIINX MOJICKY L.
8. DKCIepHMEHTaIbHBIE MCCIIE0BAHUS 3MEeKTPOMarHUTHOrO Nons 3eMii B 00JacTu
CBEPXHM3KHUX 4acToT.
9. IllapoBas MOJIIHHSA U €€ NIPUPOJA.
10. MaruuTtHOE nomne 3eMiH.
11. Monuusa u e€ npupoja.

B LW N =

2 cemecTp
12. DneKTpUYeCTBO B )KMBBIX OPraHU3MaXx.
13. DnexrpuuecTso B aT™MOchepe.
14. JlazepHO-WHIYyUHPOBaHHBIE THAPOAMHAMUYECKHC BOJIHBL
15. ®dusnueckue METOIbI PErHCTPALIMHI 3EMICTPACCHUM.
16. IlpumeHeHHe ynbTpa3ByKa B HHTPOCKOIIHH.
17. Buorpadus A.C. Ilonosa.
18. BOJOKOHHO-OIITHYECKHE THPOCKOIIBL.
19. Connue.
20. Kocmouiorgueckoe KpacHOE CMEILEHHE.
CrMCOK MOXET OBbITb 3HAUMTENBHO paciinped. TeMmy pedepara CTYAEHTBI COIMIACYIOT C
peroaBaTeseM.
@oun oueHounnx cpencte (POM)  aas nposeneHus  aTTeCTaUMM  YPOBHA
chOPMHPOBAHHOCTH KOMIIETEHUMH OOYJaIOWKMXCsl N0 AUCUMILTHEE O(QOPMISETCS OTIEIbHBIM
JOKYMEHTOM.

6. YAEBHO-METOJUYECKOE U HH®OPMAIMOHHOE OBECIIEYEHHE
JAUCHOUITJINHBI
6.1. Kuuroo0ecrneueHHoCTh

HaumeHOBaHWE aUTEPaTYphI: aBTOP, Ha3BaHKE, BUA U3aHUA, loa nananus KHUTOOBECINEYEHHOCTD
H30aTeNLCTBO

Hanuuue B 31eKTPOHHOM
karasore 95C

OcHoBHas auTEpaATYpPA

1. Kyanw, Aaekcanap AsexceeBnd. OU3NKa | METOIMYECKHE
YKa3aHUs K TEOPETHUECKOMY MATEPHaIly, MPakTUYECKUM 3aHATHAM http:/e.lib.vlsu.ru:80/handle/123456789
W 3alaHuAM, TecTaMm, Kommyiekcy JabopartopHbix pabor mns 12624

CTYIEHTOB AMCTAHUNHOHHON popmbl oByuenusa / A. A. Kyanw, JL
B. IpyHckas ; Bnaammupckuii rocyfapCTBEHHbIH YHUBEPCHTET
umenu Anekcanppa [puropeesuua u Hukonas ['puropbeBuua




Cronetosbix (Bal'Y), Kadenpa oGuweii v npuknamHolt Gpusmky |
noax pex. A. A. Kyanwa .— Bnaaumup : Braaumupckuit
rOCYAapCTBEHHBIH YHUBEPCHTET UMEHH Asnekcanzpa
['puropsesnva v Huxonas I'puropseBuya Cronetossix (Bal'V),
2013 .— 214 c. : un., Tabn. — HmeeTcs MeKTPOHHAS BEpCUS .—
bubauorp.: ¢. 211-212.

2013

2. Meromyeckoe mocobue ans caMocToATeNbHOM paBoThl no
¢usmke / aBT.-coct.: A.A. Kynum, JI.B, ®ypoe; Bnaoum. roc. yH-T
um. A.T'. w H.I'. Cronerosbix.- Bnanumup: M3n-so Bal'y, 2017.-
128 c. ISBN 978-5-9984-0822-9— MmeeTcs ameKTpoHHAs BepcHs
— Bubnuorp.: c. 242.

2017

3. Antonosa, M.A. ODU3HUKA. MexaHuka. MoJekynsapHas
buznka. TepmonnHamuka. DNeKTPUYECTRO. MarHseTusm.
Mexanudeckue kosiebaHua W BosiHbl, BonmHOBas onrTHka: yueGHoe
nocobue/ M.A. Antonosa. YO.K. KokypuHa, Bnagum. roc. yH-t
uM. A.I'. u H.I'. Croneroseix. — Bragumup: Usag-so Bal'y, 2017
ISBN 978-5-9984-0776-5

2017

4 (ypos, Jleonua BHKTOpPOBUY. DNEKTPUUECTBO M MAarHeTH3M:
yuebHoe nocobue / J1. B. ®ypos ; Bnagum. roc. yH-T um. A. T. u H.
I". CroneroBeix.— Bnaaumup :Hzn-so Bal'V, 2021 — 148 c.
uMeeTcs dnexTporHas Bepeus. -ISBN 978-5-9984-1454-1,

2021

J__[OHOJ'I HHUTEJbHAA JUTEpaTypa

. F'aaxnn, Apkaanii ®exoposuy. Jlekuuu 1o dusuke : B 4 4. ;
[yuebnoe nocobue] / A. @®. Tankud ; BhaaumMupckuii
roCynapCcTBeHHpl  yHusepcuter (Bal'V) .— Bnagumup
Bnagumupckufi rocynapcTeeHHbllf yHuBepcuTeT (Bal'V), 2004-
2007.

http://e.lib.vlsu.ru:80/handle/123456789

| 2. Yepros A.I'. 3anaunnk no dusnke: YueGHoe mocobue ans

BTy308 / A, I'. HepToB, A. A. BopoGbes. — 8-e u3n., nepepa6. M
non. — M. : @usmartnut, 2007, — 640 c. : w1, tabn. — ISBN 5-
94052-098-7.

3. JImutpueBa, Enena Banepoesna. VYueGHoe nocobue o
¢u3nke : mexanuka / E. B. Jmutpuesa, B. C. [lnewusues ;
Bnazumupckuit  rocynapcteenubiit  yHuBepcuter (Bal'V) . —
Brnagumup : BnaauMupckuii  rocynapcTBEHHbBIH —YHHBEPCHTET
(BaI'V), 2009 .— 143 c. : wun., tabn. — Hmeercs anekTpoHHaA
Bepcus .— Bubnuorp.: c. 143. ISBN 978-5-9984-0005-6.

| 4. Cageaves U.B. Kypc obuweit gusnky : yueGHoe nocobue wa

BTy30B: B 3 7. / K. B. CaBenbeB. — 7-e u3n., crepeotun. — CI16.:
Jlaub, 2007 — (Jlyqwue knaccudeckue yueGunku) (Knaccuueckas
yueOnaa auteparypa no ¢usuke) (YueGHHKWM 1an%  BY308.
CreuuansHas antepartypa). — ISBN 978-5-8114-0629-6.

5. ®ypos, Jleonna BuxropoBuu. VueGHoe nocobue «k
npaxktuyeckuM paboram no ¢usnke / aBT.-cocT. JL.B. ®ypos;
Bnanum. roc. yu-T uMm. A.I'. u H.I'. Cronetoseix.- Bnagumup: U3n-
B0 Bal'Y, 2019.- 140 ¢. (8,14 n.n.). ISBN 978-5-9984-1030-7

3. AmuTpuesa, Enena BanepneBna. YueGnoe nocobue no dusmke :
mexannka / E. B. [Imutpuesa, B, C. [lnewnrues ; Branumupckui
roCyJapcTBEHHbIH  yHuBepcuteT (Bal'Y) . —  Buaaumup
Bnagumupckui rocynapcrseHHslli yHusepcutet (Bal'y), 2009 .—
143 c. : un., Tabn. — Hmeercs 3nekTpoHHas BepcHs .— buGnuorp.:
c. 143. ISBN 978-5-9984-0005-6.

4. Capenves U.B. Kypc ofwelt ¢usuky : yuebHoe nocobue mwis
Bry308: B 3 1./ U. B. Casenses. — 7-¢ w3z, crepeorun. — CI16.:
Jlans, 2007 — (Jlyywue knaccuyeckue yueOuukwu) (Knaccuyeckas
yyeGuas sutepaTypa 10 Qusuxe) (YueOHMKM IS By3OB.
CneunanbHas nureparypa). — ISBN 978-5-8114-0629-6.

2004 - | /469
2007
2007
http://e.lib.visu.ru:80/handle/123456789
/1304
2009
2007
2019
|
http://e.lib.vIsu.ru:80/handle/12
3456789/1304
2009
2007

6.2, Tlepnoanyeckue H3TaHUs




KTO (Kypnan Texuudeckoit ¢pusuku). DiexTpoHnas Bepcus http:/journals.ioffe.ru/jtf/

6.3. UnTepuer — pecypcnl

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

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

7. MATEPUAJILHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHDBI

Jns  peanusalil  AMCUMIUIMHBI (QU3HKA HMMEIOTCH CHCLUAIBHBIE [OMEIUCHUS  JUIS
NPOBEACHUS 3aHSTUH JIEKIHOHHOTO THIA, 3aHATUH MPAaKTHYECKOrO THIA, TPYNIOBBIX H
WHMBUAYATBHBIX KOHCYJIBTALMM, TEKYLIEro KOHTPOA M NPOMEXKYTOYHOH aTTeCTallMH, a TaKxKe
noMemeHus Juis  camoctositensHod  pabotel.  JlaGopaTtophble pabOTBl NPOBOAATCH B
1abopaToOpUAX MEXAHUKU M MOJEKynsapHoH ¢usznku(428, 429), snekrpomarneTusma (425, 426),
ontuku (422, 424).
[lepeyeHb WCIOMB3YEMOrO JIMIIEH3UOHHOIO IPOTPaMMHOrO 00ecledeHus: NakeT OQUCHBIX
nporpamMm Microsoft Office, Microsoft Open Licence — 61248656

Pabouyio nporpamMmy cocrtaBui npogeccop kad. Oulld ! /L ’ ] J1.B. ®ypos
\ “
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