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1. HEJU OCBOEHMUSA JNUCHUITIJIMHBI

HensmMu  ocBoeHust aucturuinHbl  «®Pusnka» sABisercs obecreueHue Oyaymiero
CIIeIMaIuCTa HayYHOH (pu3rdecKoi 6a30i, Ha KOTOPOH B BBICIIIEH TEXHUYECKOM IIKOJIE CTPOUTCS
oOIIenH)XeHEpHasT M CHenuaibHas NOAroToBKa. llocimemoBaTenbHOE W3ydeHHE (QHU3UKU
BbIpa0aThiBaeT CHEHM(PUUECKHMH METOA MBIIIICHUs, (QU3HMUECKYI0 HWHTYHIHIO, KOTOpBIE
OKa3bIBAIOTCS BECbMa IUIOJOTBOPHBIMM MU B Jpyrux Haykax. CrenuanucTbl, NOJyYUBIINE
HIMPOKOe (PU3MKO-MaTeMaTH4Yeckoe OOpa30BaHUE, MOI'YT CAMOCTOSITEJIBHO OCBauBaTh HOBBIE
TEXHUUYECKHUE HAINPaABJICHUS, YCIEIIHO paboTaTh B HUX, JIETKO NEPEXOAUTH OT PELIEHMS OJJHUX
3ajjay K JpYrMM, UCKaThb HECTAHAAPTHbIE M HETPAJULMOHHBIC IYTH, YTO OCOOEHHO Ba)KHO JJIs
npodecCHOHATBLHON MOOUIBHOCTH CIEIMAIMCTOB B YCIOBHAX YCKOPEHHOTO Pa3BUTHUS TEXHHUKH.

3amaun.

® TeopeThyecKas MOATOTOBKA B 00JMacTH (PM3MKH, MO3BOJIAIONIAS OYAYIIMM HHXKEHEpam
OpPUEHTHPOBATHCS B MOTOKE HAYYHOW M TEXHHUYECKOW MH(POPMALUHU U 00ECIIeUNBAIOIIAS
UM BO3MOXKHOCTb MCIIOJIb30BaHMS HOBBIX (PU3MUECKUX MPUHLUIIOB B Te€X 00JIACTSX, B
KOTOPBIX OHU CHELUAIN3UPYIOTCS;

e (opMupOBaHHE HAYyYHOI'O MBILIUIEHHS, B YACTHOCTU IPABUIBHOIO MOHUMAHUS I'PAHUL]
NPUMEHUMOCTH Pa3IMUHBIX (PU3UYECKUX MTOHITUH, 3aKOHOB, TEOPUI U YMEHUS OLIEHUBATh
CTENEHb JOCTOBEPHOCTU PE3YJIbTATOB, MOJIYYEHHBIX C MOMOIIbIO IKCIEPUMEHTATbHBIX
WJIM MaTEMaTUYECKUX METO0B UCCIIECI0OBaHUS;

e BbIpaOOTKAa IPUEMOB U HABBIKOB PELICHUM KOHKPETHBIX 3aJad M3 pa3HbIX oOjacTeil
($U3KKY, TOMOTAOIIMX CTYAEHTaM B JaJIbHEHIIEM pellaTh HHKEHEPHBIE 3a/1a4H.

® 03HAaKOMJICHHME CTYJIEHTOB C COBPEMEHHOH HayyHOH ammaparypoil M BbIpabOTKa y HUX
HAYaJbHBIX HABBIKOB IIPOBEICHMS OKCIIEPUMEHTAIBHBIX HAYYHBIX HCCIIEJOBaHUM
pa3nuuYHBIX (HU3UYECKHX SIBICHUI M OIIEHKU NOTPEIIHOCTEH H3MEPEHHIA.

2. MECTO JUCHUIIVIUHBI B CTPYKTYPE OIIOII

Juctunnuna «Pu3uka» OTHOCUTCS K 003aTEIbHONM YaCTH yueOHOTO TUIaHa.

3. INIAHUPYEMBIE PE3YJIBTATBI OBYYEHUA 110 JUCHUIIJIMHE

[Tnanupyemble pe3ynbTaThl 00yUYeHHs MO JTUCLUIIMHE, COOTHECEHHBIE C IUIAHUPYEMbIMU
pesynbraramu ocBoeHust OIIOII (koMneTeHIUAMY U UTHAUKATOPAMU JOCTHXKEHUS KOMIIETEHIIUMN ).

dopmupyemble [Tnanupyemble pe3yabTaTbl 00y4eHUs 110 AUCLUIIMHE, B HaumenoBanue
KOMIICTEHIIH COOTBETCTBUH C MHIWKATOPOM JOCTHKCHHS KOMIIETECHITHH OLIEHOYHOTO
(xox, WNunukarop Pe3ynbTaThl 00y4eHHUs IO AUCHUTIINHE cpeacTBa
coJiep)kaHue TOCTIKEHUS
KOMIIETEHIIMH) KOMIIETEHIINH
(x00,
codepaicanue
UHOUKAMOpa
OIIK — 1| OIIK-1.1. 3HaeT obuue GpopMbl, 3aKOHOMEPHOCTH,
Cnocoben IIpumensier MHCTPYMEHTAJIbHBIE Cpe/iCTBA (PU3UKU CuryannoHHbI
aHaJTU3UPOBATh MOJIOKEHHE 3aKOHa| YMeerT: € 3a/1a4u.
3amaun A METOJIBI B - paboTtaTh B KOMaHje, 00J1aaTh
npodeccuoHaiabH | 001acTH CHOCOOHOCTBIO K CAMOOPTaHU3AIMU U
Olf JIeATEeIIbHOCTH | €CTECTBEHHBIX caMo00pa30BaHMIO, pabOTaTh B KOMaH/IE,
Ha OCHOBE | HayK H -IIPOBO/IUTH SKCIIEPUMEHTHI 110
TIOJIOKESHHH, MaTeMaTHKH 3aJJaHHBIM METOJMKaM ¢ 00pabOTKOM 1
3aKOHOB " AHAJIM30M UX Pe3yJIbTaTOB




METOI0B OIIK-1.2. Bmaneer
€CTECTBEHHBIX AHanu3upyer CIIOCOOHOCTBIO UCIIONB30BAThH
HayK U | 3a1a4u COBpeMeHHbIe HH(OPMALIMOHHBIE
MaTeMaTHKH po(heCcCHOHANIEHO | TEXHOJIOTUH, TEXHUKY, IPUKIIATHBIE

i 1eaTebHOCTH Ha| IPOrpaMMHBIE CPEJICTBA IIPU PEILICHUU

OCHOBE 3aja4 mpodeccuoHabHON eI TeTbHOCTH

ITOJIOKEHUH,

3aKOHOB U METOIOB

B o0nactu

€CTECTBEHHBIX

HayK U

MaTEeMAaTHKHU
OIIK — 2 | OIIK-2.1. 3HaeT pU3HYEeCKUE OCHOBBI, OCHOBHBIC TecToBbie
Criocoben dopmynupyet 3aKOHBI ¥ TOHATHS (PU3UKH. BOIIPOCHI.
dbopMmyaupoBaTh | 3a7a4u Ywmeer: 3agaum.
3a1aun po(heCcCHOHANIBLHO | - U3MEPATh (PU3UUECKHUE BETHYHHBI,
npodeccuoHanbH | il 1eATeNbHOCTH Ha| - 00pabaThIBaTh pe3yNbTaThl U3MEPEHUH,

Ol JeATEeIIbHOCTH
Ha OCHOBE 3HAHUU
pOUIBHBIX
pas3zenon
MaTEeMaTUYECKHUX
u
€CTECTBEHHOHAYY
HBIX JUCIMILTUH
(MopyIiei)

OCHOBC 3HaHUH,
npodeccuoHaNbHBI
X pa3zenoB
MaTEeMaTHYECKUX U
€CTeCTBCHHOHAYYH
BIX AUCLMILIUH
(MopyIeit)
OIIK-2.2.
Ucnonp3yer
pouIbHBIC
pa3zensl
MaTeMaTHYECKUX U
€CTeCTBCHHOHAYYH
BIX AUCIUILIUH
(MopyIeit)

- CTPOUTH TpapuKH,

-popmupoBaTh pe3yibTar,
BOCIIPHHUMATh HH()OPMAIIHIO K aHAIIU3Y,
CaMOCTOSITENILHO YBUIETH CIEACTBHS
c(OpMyJIMPOBAHHOI'O pe3ysbTarTa, JAejiaTh
BBIBO/IBI.

Biageer 0CHOBHBIMH ITpUEMaMHU
00pabOTKH M IIPEICTaBICHUS
HKCIIEPUMEHTAIBHBIX JTaHHBIX




4. OBPBEM N CTPYKTYPA JUCIHHUIIVINHBI

TpynoeMKOCTh AUCIUIUTMHBI COCTABIISIET 7 3a4E€THBIX €MHUIL, 252 YacoB.
TemaTnyeckui miaan

¢hopma o0yuyeHusi — ouHast

KonTakTHas pabdora ®opMbl
00y4armuxcs TEKYIIEeTro
C MeJaroru4ecKuM KOHTPOJIS
s PabOTHUKOM 3 yCIIEBa€MOCTH,
Ne HaumenoBanue Tem u/unm § § = o E g | MPOMEKYTOTHO
/o pa3ziesIoB/TeM AUCITUTLTHHBI = w - 8 T o ©'g 1
ol 5 = 2 &2 | 8 = arrecranunu
5} % 5 éug Z (no
= = E S 810 cemecmpam)
c | =
g,
=
1. Mexanuka 1
1 Kunemaruka nocrynarensHoro | 1 1 2 2
JIBUKCHHUSI
2 Kunemaruka BpamatensHoro | 1 2 2 2 2
JIBUKCHHUSI
3 Junamuka mnoctynatenbHoro | 1 3 2 1
JIBUKCHHUSI
4 JluHamuka BpamarenpHoro | 1 4 2 2 1
JIBUKCHHUSI
5 3aKOHBI COXPAHEHMUS. 1 5 2 1
6 DNeMEeHThI MexaHuku | 1 6 2 2 2 | PeliTunr-
KUJKOCTEN U T'a30B KOHTpoJsb Nel
7 DeMeHTbI cneranpHoM | 1 7 2 2
TEOPUH OTHOCUTEIBHOCTH
2. OcHOBBI  MoJeKymspHOH | 1
(GU3MKU ¥ TEPMOIMHAMUKH
8 MonexysipHO-KHHETHIECKast 1 8 2 2 1
TEOpHsi ra3oB
9 OneMeHThI Kiaccuueckon | 1 9 2 2
CTaTUCTHKH
10 | PeanbHble ra3bl 1| 10 2 2 2 | PeiiTunr-
KOHTpOJb No2
11 | CgoiicTBa xuakocren. | 1 | 11 2 1
CBoiiCTBa TBEP/BIX TEIL.
12 | DnemeHTHI ¢usuueckoit | 1 | 12 2 2 2
KHHETUKH
13 | IlepBoe Havaio | 1 | 13 2 2
TEPMOTUHAMHUKHI
14 | Bropoe Havaio | 1 | 14 2 2 1
TEPMOTUHAMHUKHI
3. DIEeKTpUYECTBO M MarHeTusm | 1
15 | Onementst  Teopun  mons. | 1 | 15 2 1
HanpsixeHHOCTB




QJICKTPOCTATUYCCKOr'0 II0JIsI B

BaKyyMe
16 | IloreHuman 1 16 2 2 1
ANEKTPOCTATHYECKOTO TOJIS
17 | dusnextpuku B anekrTpuaeckom | 1 | 17 2 1 | Peiitunr-
oJie KOHTpOJIb No3
18 | IIpoBoanuku B ’nekTpuueckom | 1 | 18 2 2 2
noJe
Bcero 3a 1 cemectp: 1-18 36 18 27 | Dx3ameH(27)
1 [TocTostHHBIM  ArEeKTpUYEeCKHid | 2 1 2 1 1 2
TOK
2 MarnuTHoe 1oJjie B BAKyyMe 2 2 2 1 1 2
3 MarauTHOE 1oJjie B BEIECTBE 2 3 2 1 1 2
4 DneKTpOMarHuTHast MHAYKIUS | 2 4 2 1 1 2
4. KosiebaHus ¥ BOJHBI 2
5 Mexannueckue KoneGaHus 2 5 2 1 1 2
6 MexaHu4ecKre BOJTHBI 2 6 2 1 1 2 | PeliTunr-
KOHTpOJIb Nol
7 DNeKTpOMarHuTHbHIE 2 7 2 1 1 2
KoseOaHus
8 DNIEKTPOMAarHuTHbIE BOJIHBI 2 8 2 1 1 2
5. Onrtuka 2
9 I'eomerprueckas onruka 2 9 2 1 1 2
10 | UnaTepdepenmus cpera 2| 10 2 1 1 2 | PeliTunr-
KOHTpOJIb No2
11 | lndpakuus cBera 2| 11 2 1 1 2
12 | Tlonspuzaumss u  gucnepcus | 2 12 2 1 1 2
CBeTa.
6. KBanToBas ¢usuka 2
13 | TeruoBoe uznydyenue. | 2 | 13 2 1 1 2
KBanToBas mpupoja ceera
14 | Ctpoenue aroma. Teopust bopa | 2 | 14 2 1 1 2
15 | DnemeHTHI KBaHTOBOH | 2 | 15 2 1 1 2
MEXaHHUKHU
16 | CoBpemennsie mpencrasneHus | 2 | 16 2 1 1 2
0 CTPOEHUU aToMa
17 | 3onHas Teopus TBEPIBIX TE 2| 17 2 1 1 2 | PeliTunr-
KOHTpoJb Ne3
18 | CrpoeHue u cBoiicTBa aTOMHBIX | 2 | 18 2 1 1 2
sanep. PaqnoakTHBHOCTS.
Snepubie peakuuu.
DneMeHTapHbIe YaCTUIIBI
Bcero 3a 2 cemectp: 1-18 36 18 18 36 | Dx3amen(36)
Hannuue B qucnunmiae KIT/KP
HToro mo qucuuIInHe 1, 72 18 54 63 | Dx3amen(27)
2 Dk3ameH(36)

Coz[epmafme JEeKIMOHHBIX 3aHATHI 0 IMCUUILIHHE

Pazgen 1. Mexanuka

Tema 1. KuHemaTuka mocTynareabHOro JBUKEHUS




Copepxanue TemMbl. HekoTopble cBeleHUsI U3 MaTeEMaTUKU. PoJlb MaTeMaTHKK B U3y4E€HUU
buzuku. OyHKIMH ¥ WX pou3BoaHbie. IHTerpupoBanue. O cMbICiIe TPOU3BOAHON M MHTErpaja
B IIPUJIOKEHUU K (PU3MUECKUM 3a7a4aM. DIEMEHThI BEKTOPHOI anreOphl: onpeaesieHue BeKTopa,
CJIO)KEHUE BEKTOPOB, YMHOXEHHME BEKTOpPOB, IU(PPEPEHIMPOBAHNE BEKTOPHBIX BEIMYUH.
HuddepeHunanbaple  ypaBHEHUs. DIEMEHTapHbIE CBEIEHUS W3 TEOPUU BEPOSTHOCTH.
KunemaTtnka kak pasgen MeXaHUKH. MexaHMdecKoe [BHXKEHME Kak Ipocredmas ¢opma
JIBIKEHUS Marepud. MarepuanbHas Touka (uvactuna). Cucrema orcuerta. VHepuuanbHbie
cucrtembl otcuera. Paaguyc-exrop. Ilpunnun ortHocurensHocT [amunes. Tpaekropus.
ITocTynarenbHOE ABUKEHUE TBEPAOTO TEIA.

Tema 2. KuneMartuka BpalaTebHOTO JBHKCHUS

Copepxanue TeMbl. Pannyc KpuBU3HBI TpaeKkTopuu. JIMHEWHas CKOpPOCTh U JMHEMHOE
yckopeHue. TaHreHIMaapbHOe 1 HOpManbHOE YCKOpeHMsl. CBsA3b MEXAY JIMHEUHBIMU U YTJIIOBBIMU
KMHEMaTUYECKUMU BEJINYMHAMM.

Tema 3. JlunHaMuKa noCTynaTeIbHOTO IBUXKEHUS

Copnepxanue Tembl. [luHammka kak pasjaen mexaHukd. [lepBbiii 3akoH HbroToHa u
MOHATHE MHEPLUAIBHON CHCTEMBI OTcueTa. Bropoli 3akoH HbrOTOHA M NMOHATHE CUIIBI, MACChl U
UMITyJIbCA. YpaBHEHUE ABWXKEHUA. Tpetud 3akoH HplOTOHa M mpenensl ero NMpUMEHHMOCTH.
Heunepuuanbable cucTeMbl OoTcueTa. AOGCOIIOTHBIE M OTHOCHUTENbHBIE CKOPOCTh U YCKOPEHHE.
Cutbl unepruu. Llentpo6exnas cuna. Cuna Kopuonuca. Cuctema matepuaibHbIX Touek. LleHTp
uHepuu (1eHTp Macc). Teopema o IBUKEHUU LIEHTPA HHEPLUH.

Tewma 4. JlunaMuka BpamaTeabHOTO JBUKEHUS

Copnepxxanue teMmsbl. [loHsTue abcostoTHOro TBEpAOro Teiaa. MOMEHT cuiibl. MOMEHT
umnyiasca. MomenTt unepuuu. Teopema IllteiiHepa. YpaBHeHHE MOMEHTOB (CBSI3b MOMEHTA
UMIIyJIbca C MOMEHTOM CHJIbI). YpaBHEHHME BpalllaTeIbHOI'O JBW)KEHUS TBEpPIOro Tella
OTHOCHUTEJIBHO HENOJBWXKHOM ocH. KuHeTmdeckas 3Heprus Bpalarollerocs TBEPAOro Tea.
['upockonuueckuit 3¢ dext. CBOOOHBIE OCH.

Tema 5. 3akoHBI cOXpaHEHUS

Copnepxanue TeMbl. 3HaUE€HUE U COJEP)KAHUE 3aKOHOB COXPAHEHUS B MEXAaHUKE. 3aKOH
coxpaHeHMss wummyibca. OIHOPOIHOCTH MpocTpaHCTBAa. PeakTHUBHOE JBHXKEHHE. 3aKOH
COXpaHEeHMsI MOMEHTa uMnynbca. M3orponus npoctpancTsa. Pabota, sneprus, MotHocTh. CBs3b
MEXK]ly TOTEHUHAIbHOW 3Hepruerl u cwiod. Ilonsrue cuioBoro nosia. KoHcepBaTuBHBIE U
HEKOHCEPBATUBHBIE CUIIBI. 3aKOH COXPAHEHMsI PHEPrMM B MexaHuKe. OIHOPOAHOCTh BPEMEHHU.
KoHcepBaTuBHas U AUCCUNIATHBHAS CUCTEMBI.

Tema 6. D11eMEHTBI MEXaHUKU )KUIKOCTEN U ra30B

Copnepxanue Tembl. OOlIMEe CBOMCTBA JKUIKOCTEM W ra3oB. YpaBHEHHE IBUKECHHS B
dopme Ditnepa. [lone ckopocTelt, TMHUYU U TPYOKH TOKa. Y paBHEHHE HEPA3PbIBHOCTH. Y paBHEHUE
bepnymiu. Cucrema ypaBHeHUH razouHaMuku. BsskocTs. Teuenue Ba3koit xuakoctu. @opmyna
[Tyazeiins. JlamuHapHbld M TypOyJNeHTHbI pexumbl TeueHHs. LlUpKynanus CKOpPOCTH.
IToTeHnManbHOE M BUXPEBOE [BMXKEHMA. JIBMKEHME Tel B KUAKOCTAX M rasax. Teopema
Kyxosckoro.

Tema 7. DneMeHTHI crieuanbHON TEOPHUH OTHOCUTEIBHOCTH

Copepxanne Tembl. lIpuHIMI OTHOCHMTENBHOCTH OMHIITENWHA. Ponb ckopocTh cBera.
[TocTynat mocrosiHCTBa ckopocTu cBeTa. [IpeoOpazoBanus Jlopenna. JIopeHIIEBO cokpalieHre
JUIMHBI ¥ 3aME€JUICHHE BpeMEHM. PenaruBHCTCKMI MMITysbe. B3auMOCBSI3b Macchl M 3HEPIHH.
Hedext macc. Dueprus cBsa3u. COOTHOLIEHHE MEXKIY MOJHON SHEPrueil 1 UMIYJIbCOM YaCTHIIBL.
['panuiia NpUMEHNMOCTH KJIACCUYECKOHN (HBIOTOHOBCKOM) MEXaHUKH.

Paznen 2. OcHOBBI MONEKYISIPHON (PU3UKHU U TEPMOJUHAMUKI

Tema 1. MonekynspHO-KHHETHYECKAs! TEOPUsI Fa30B

Conepxxanne TeMbl.  OCHOBHBIE TMOJOKEHHS MOJEKYJISIPHO-KMHETUYECKON TEOPHH
BenlecTBa. MUKpPO- M MakpOCOCTOSIHUSI CUCTEMbl. Makpockonudeckue mnapamerpsl. llonarue
UJEANBHOrO Ta3a. MoJeKyIsIpHO-KUHETUYECKOE TOJIKOBaHUE Temueparypel. Uucio creneHen
CBOOOJBI MOJIEKYJIBl. BHYTpeHHsIsI SHEprusi HAeabHOro rasa. 3akoH paBHOpacIpeeseHus



SHEPruM MO CTEMEHSM CBOOOBI. J[aBleHHe ra3a ¢ TOYKH 3PEHHUS MOJICKYISIPHO-KHHETHIECKON
Teopurd. OCHOBHOE YpaBHEHHE MOJICKYJISIPHO — KHHETUYECKOW TEOPUHU. YPaBHEHUE COCTOSTHUS
uaeanbHoro rasza (ypasHenue Kianeiipona — Menneneena) .

Tema 2. D1eMEHTBI KJIACCUYECKON CTaTUCTUKH

Copepxanrie TeMbl. JIMHaAMUYECKHUE M CTATUCTUYCCKUE 3aKOHOMEPHOCTH B (DU3HKE.
Cratuctudeckuii MeTo]] uccienoBaHus cucteM. @a3zoBoe MPOCTPAHCTBO, pa3oBas TOUKa, hazoBast
sueiika. [lonarue o ¢yHkum pacnpenenenusi. CTaTucTuueckoe ycpenHeHue. Pacmpenenenue
MakcBemia (pacmnpezeneHue MOJIEKYJT IO aOCOJIIOTHBIM 3HayeHHsIM cKopocTH). CpenHue
CKopocTH MoJiekyi. bapomerpuueckas (opmyrna. Pacnpenenenune bonbimana. Pacnipenenenue
MakcBenia — bonbimana.

Tewma 3. PeanbHble ra3sl

Conepxxanne TeMbl. CHIIbI MEXKMOJIEKYJIIPHOTO B3aUMOJCHCTBUS B ra3ax. YpaBHEHHUE
Ban-nep-Baansca. M3otepmbl peasibHOro raza. MertactabmibHble cocTosiHHS. Kputudeckoe
cocTtosiHie. BHyTpeHHss sHeprus peanbHoro raza. dddexr [xoyns — Tomcona. CxxmkeHre ra3o
Y MOJIy4E€HUE HU3KUX TEMIIEpaTyp.

Tema 4. ColicTBa XUIKOCTEN

ConepkaHnue TeMbl. XapaKTEPUCTUKA >KUIKOTO COCTOSHUS. CTpOEHHE >KUIKOCTEH.
bnvxuunii nopsaok. IloBepxnoctHoe HaTsbkeHUE. Crilbl, BOSHUKAIOIINE HA KPUBOM MTOBEPXHOCTHU
)kunkoctu. @opmyna Jlamiaca. YcinoBusi paBHOBECHsI Ha TpaHule ABYX cped. KpaeBoil yroi.
CwmauuBanue. Kanuisipable siBICHUS.

Tema 5. CBoiicTBa TBEpABIX TEN

Copepxanue TeMbl. AMOp(HBIE U KpUCTAJUTHUECKUe Tena. Kpucraminueckas pemierka.
JanpHuii nopsinok. Ynpyras u miuactudeckas nedpopmanun. 3akon ['yka. JlehexTsl B KpucTamiax.
Kunkue kpucrtanibl.

Tema 6. DeMeHTH! PU3NIECKON KHHETHKU

Conepxxanne Tembl. [IOHSATHE CTOJIKHOBEHMS. YNIPYro€ U HEYHNPYroe CTOJIKHOBEHUS.
[Ipunensuoe paccrosinue. Paccessnue wactui. Cpeansisi qiuHa cBoOoHOro npobera. [TpuHiun
JIETaIbHOTO PABHOBECHSI.

[Tonsatne o ¢usnyeckoii kuHetnke. HepaBHOBecHBIe cucTeMbl. Bpemsi penakcamuu.
SAnenus nepenoca. Juddysusa. Koapounuent muddysuu. TemnonposogHocts. Koaddumuent
TeTIONPOBOAHOCTH. BsiskocTh (BHyTpeHHee Tperue). Koaddunment Bszkoctu. JJunamuyeckas u
KHMHEMaTUYeCKasl BI3KOCTb.

Tema 7. [lepBoe Hauasio TEPMOIMHAMUKH

CoaepxaHue  TEMBI. Craructuueckuii. M TEPMOAMHAMUYECKUM  METOJBI.
Tepmonuuamuueckas cucteMa. TepmonuHamudeckuit mpoiecc. OCHOBHBIE TEPMOJIMHAMUYECKUE
MOHATHUS: BHYTPEHHSsI OSHeprusa, pabota, Termiota. @DopMylmHpOBKM TEPBOro Hayaia
TEPMOJMHAMUKH. Y paBHEHHE MEPBOTO Hadajia TEPMOJIMHAMHKHU. TernoéMKoCTh. 3aBUCUMOCTh
TEIIOEMKOCTH HJEallbHOTO Tra3a OoT Buaa mpoiecca. @opmyna Maiiepa. Pabota, coBepmiaemas
razoM NpH HU3oMpoIeccax. ODHTambnus (TeruioBas (yHKIuUs). AnuabaTUYECKUd Tpoliece.
TermmoéMKOCTb TBEPIBIX TEI.

Tema 8. Bropoe Hayaio TepMOANHAMUKHI

Copep:xannie TeMbl. PaBHOBECHBIC 1 HEPABHOBECHBIE COCTOSIHUS ccTeMbl. OOpaTuMble U
HeoOpaTtumMbie mporecchl. KpyroBoi mporecc (uukia). DopMyIHpOBKH BTOPOTO Haudaja
tepmoauHamuku. Lukn Kapuo u ero KIIJ| ana upeansHoro rasza. TemyoBble ABUTATENH M
XoNoaWibHble  MammHbl.  MakcumanbsHbii  KIIJ[  TemuioBoro  aBuratens.  DHTPOIHS.
Cratuctudecknii Bec (TEpMOAMHAMHYECKAs BEPOSITHOCThH). 3aKOH BO3pPACTaHUS JHTPOIIHH.
CratucTrdecKkoe TOJIKOBAaHHWE BTOPOTO Hadajaa TEPMOINHAMHUKH.

Pa3nen 3. DnexTpuuecTBO U MarHeTU3M

Tema 1. Di1leMeHTHI TEOpUH OIS

Copepxanne TeMbl. CKansipHble U BEKTOPHBIE MOJS B (u3uke. ['paueHT CKaIspHOTO
noyist.  JluBeprenmust BekTopHOTO ToNisA. PoTop BekTopHoro moinsa. Omepatop ['ammibroHa
(omeparop «Habma»). Onepatop Jlamnaca («iarmiacuany). HekoTopsle HHTETpabHBIE TEOPEMBI.



Tema 2. Hanpsik€HHOCTB 3JIEKTPUYECKOIO 10JI B BAKYyMeE

Conepxanne TeMbl. ODnekTpuueckuid 3apsan. CoxpaHeHHWE M WHBApUAHTHOCTH 3apAaja.
Huckpernocts 3apsiaa. 3akon Kynona. [lonsarue snekTpocratudeckoro mojisi. CHUioBble JTUHUU
(UM HanpsbkeHHOCTH). [IpuHIMN cyneprnio3uuu snekTpocraTuieckux nojueil. [lotok BekTopa
HalpsDKEHHOCTH. TeopeMa l'aycca s 3JIEKTPOCTATUYECKOTO IOJSA B BaKyyMmMe U €€ CBs3b C
3akoHoM Kynona. [luddepennmansuas ¢hopma teopemsl ['aycca. [Ipumenenne Teopemsl ['aycca
JUISL pacyeTa IoJjen.

Tewma 3. IloTeHnman 3Me€KTPOCTATUYECKOTO TOJIA

CopepxaHue TEMBI. PabGora cun osnexrpocratmueckoro noss.  upkynanus
HaIPSKEHHOCTH 3JIEKTPOCTATUUECKOro MoJisl. POTOp HampsKEHHOCTH 3JIEKTPOCTATUYECKOTO
nosist. [lorennuanbHOCTh (KOHCEPBATUBHOCTD ) AJIEKTpOCTaTUUYeCKOTO 1noss. [loreniuan. Pasnoctsb
noTeHUManoB. CBsA3b MEXIYy MNOTCHLHAIOM U HANPsHKEHHOCTBIO 3JIEKTPOCTATHYECKOrO MOJIS.
VpaBuenue Jlamnaca. DNeKTpUUECKUN AUMONb. DIEKTPUUECKUM MOMEHT JUTIOJNS (IUTIOJIbHBIN
MoMmeHT). [loTeHnnan u HanpsHYKEHHOCTh MOJs Junofs. MOMEHT cuil, NeHCTBYIOIIMNA Ha JUIOIb
BO BHEILIHEM DJIEKTPUYECKOM I10JI€. DHEPrus AUIMOJS B 3JIEKTPUUECKOM IOJIE.

Tema 4. JIM3JIEKTPUKU B 3JIEKTPUUECKOM I10JI€

Copneprxanne Tembl. CBOOOIHBIC U CBSI3aHHBIC 3apsibl B BemecTBe. CTOPOHHHE 3apSIbL.
[lonsipHble M HeNOJSApHBIE MOJIEKYJbl. TuUnbl AWAIEKTpUKOB. VOHHAsA, 3JIEKTpOHHAs U
opueHTaloHHas nossgpusauuu. Ilonspuzyemocts Mosiekynbsl. Ilossipu3oBaHHOCTH (BEKTOP
nonsipu3anuu). OmHOpoAHas W HeogHOponHas moispuzanuu. CBsS3b MONSIPU30BAHHOCTU C
MOBEPXHOCTHOM IMJIOTHOCTHIO MOJSIPU3ALIMOHHOTO 3apsaaa. [{usnekrpuueckas BOCIPUMMUYKUBOCTh
BEILECTBA U €€ 3aBHUCUMOCTb OT TeMmIiepaTypsl. Teopema ['aycca 1l 3JIEKTpUUECKOrO IMOJs B
JUDJIEKTPUKE. DJEKTPUUYECKOE CMEILIEHUE (dJIEKTpUYecKas HWHAYKLUMS) B JTUIEKTPUKE.
JusnexTpuyeckas IPOHULIAEMOCTh Cpejibl. BolunciaeHne Hanpsy)KeHHOCTH 3JIEKTPUYECKOTO TOJIs
B JMAJIEKTpUKE. ['paHHyHBIE YCIOBHS I DJIEKTPUYECKOrO IIOJII Ha TpaHMIle pas3jelna
“IUANIEKTPUK — IUAIEKTPUK . CEerHETOANEKTPUKHU.

Tema 5. [IpoBOHMKY B 3JIEKTPUUIECKOM I10JIE

Conepxanue Tembl. Pacnpenenenue 3aps10B B IPOBOJHUKE. DIIEKTPOCTATUYECKOE T10JIE
BHYTPM M CHApyXW HIpPOBOAHMKA. ['paHHMYHBIE YCIOBHS Ha TIpaHMIE ‘‘TIPOBOJHHUK-BAKyyM’ .
DNeKTpUYecKue CBOMCTBA MPOBOASAIIEH OOOMOUKH. DJIEKTpocTaTHuecKas 3amuTa. MeTon
n300pakeHuil. ['paHuYHBIC YCIOBHUS Ha TpaHUIE ‘“TMPOBOJHUK-IAUIIECKTPUK . DIEKTPOEMKOCTH
YEINHEHHOTO MPOBOJHHUKA, CUCTEMBI IPOBOJAHUKOB U KOHJEHCATOpa. DJIEKTpUYECKask dHEPIHUs
CUCTEMBl TOYEYHBIX 3apsA0B. DHEPrus 3apsuKEHHOTO IMPOBOAHMKA, CHUCTEMbI NMPOBOAHHMKOB U
KOHJIeHCaTopa. DHeprust anekrpocraruyeckoro monsd. OObEMHAs IJIOTHOCTh HSHEPrUu
AIIEKTPOCTATUYECKOTO MOJISL.

Tewma 6. [IoCTOAHHBIN 2IEKTPUUECKUNA TOK

ConepxaHue TeMbl. XapaKTEPUCTUKU AIEKTPOCTATUYECKOT0 TOKA: IUIOTHOCTh TOKA, CUja
TOKA. Y CIIOBUE CYLLIECTBOBAHUS MIEKTPUIECKOro Toka. CTOpOHHHKE cUJlbl. Pa3HOCT MOTEHIIMATIOB,
HarnpsbkeHue, onektpoasmwkymas cuina  (DC).  Kmaccuueckass 9neKTpoHHass — TEOpUs
3IIEKTPONPOBOIUMOCTH MeTALIOB. 3akoHbl OMma u J[xoynsa-Jlenna B nuddepenunansroii popme.
3axonbl OMa u JIxoyns-JIenna B unrerpaibHoi popme. 3akoH OMa Jjisl HEOAHOPOAHOIO yJacTKa
nenu. [IpaBuna Kupxroda. HemoctarouHocTh  KiIaccH4ecKoll  3JIEKTPOHHOM — Teopuu
AIIEKTPONPOBOIUMOCTH.

Tema 7. MaruutHoe noje B BaKyyme

Copnepxanue TeMbl. 3akoH Amriepa. MarautHas uHaykuus. 3akoH buo — CaBapa (3akoH
buo — Camapa — Jlarunaca). [lonsitue mMarHutHOTO ToJisA. [IpUHIMN CyNEepHO3UIIMH MAarHUTHBIX
nonei. Cuia Jlopenna u cuina Ammepa. BUTOK ¢ TOKOM B MAarHUTHOM 1oJie. MarHUTHBI MOMEHT.
MoMmeHT cuit, JEMCTBYIOLMI Ha paMKy ¢ TOKOM BO BHEIIIHEM MarHUTHOM Iosie. MarHuTHoe 1oiie
MPSIMOJIMHEMHOTO M KPYTrOBOro TOKOB. L[MpKymnsnus BeKTOpa MarHMTHOM WHIAYKUUU. 3aKOH
MIOJIHOTO TOKa (TeopeMa O HUPKYJSALUN UHAYKIMKM MarHUTHOIO IoJisA) B BakyyMme. [Ipumenenue
3aKOHa IOJIHOTO TOKa JJIsl pacyeTa MarHUTHBIX MoJjiel. MarHuTHOE 1oJie JUIMHHOTO COJIEHOU 1A U
TOpouaa. MarHuTHOE B3aMMOJEHCTBHE TOKOB. EnuHuna cuisl Toka — amnep. Buxpesoe none



JIBIDKYIIETOCsT 3apsana. VHBapUaHTHOCTh AJIEKTPUYECKOro 3apsiaa. MarHutHoe ToJie Kak
peNSITUBUCTCKUH 2P (DEKT.

Tema 8. MarautHoe mojie B BEIIECTBE

Copepxanuie Tembl. [loHATHE MarHUTHOrO MOMEHTa aToMa. MHKpPO- U MaKpOTOKH.
Monekynspubie  Toku. HamarnHmyeHHOCTh  (BEKTOp  HamMarHuuMBaHusi). MarHurtHas
BOCIPUHUMYHMBOCTD BEIIECTBA U €€ 3aBUCUMOCTh OT TEMIEpaTyphl. 3aKOH MOJHOI0 TOKa (TeopeMa
0 LUPKYJISLUUU HANPSHKEHHOCTH MAarHUTHOIO IoJid) B BewiecTBe. Hanpspk€HHOCT MarHUTHOTO
noJis B BeulecTBe. MaruutHas mpoOHUIIAeMOCTh cpe/ibl. MHAYKIIMS MarHUTHOTO TIOJISl B BEIIECTBE.
I'pannuHbIe yCIOBUS AJ11 MATHUTHOTO MOJIS HA TpaHULE pa3zeia JByX cpeia. TUIlbl MarHeTUKOB.
Touka Kropu. Jlomensl. KpuBasi HaMarHuuvBaHus.

Tema 9. DnekTpoMarHuTHasE HHAYKIUSL

Conepxxanne TteMbl. OnbiT @apanes. Marauthbiii motok. IC unaykuuu. OCHOBHOM
3aKOH DJIEKTPOMAarHUTHOM uWHAYKIMU (3akoH Dapazges). BbIBOJ OCHOBHOro 3akoHa
3IEKTPOMArHUTHOM MHIYKIIMH U3 3aKOHA COXPAHEHHsI SHEPTUH, a TAK)Ke HA OCHOBE JICKTPOHHOM
teopun. IlpaBuno Jlenua (3akon Jlenuma). SBnenue camouHaykuuu. WHIYKTUBHOCTS.
WHAYKTUBHOCTh JUIMHHOTO COJEeHOuJa. TOKM 3aMblKaHHUS W pa3MbIKaHUs Lenu. SIBieHue
B3aMMHOW WHIYKIIMU. B3aMMHas WHIYKTHBHOCTh. DHEPrusi MarHUTHOro mojs. OO0bEMHas
MJIOTHOCTh SHEPTUM MAarHUTHOTO TOJIA.

Pa3nen 4. Konebanust 1 BOJIHbI

Tema 1. Mexanuueckue koneOaHus

Conepxxanne Tembl. CB0OOIHBIE (COOCTBEHHBIC) U BBIHYKACHHBIC KoneOanus. [lonarue
00 aBtokoneOanusax. JuddepeHunanpbHoe ypaBHEHHE TapMOHHYECKHUX KoJeOaHUW U ero
peuieHue. XapakTEPUCTUKH TapMOHUYECKUX Kojebanuil. [loHsTHE O TapMOHUYECKOM U
AHTapMOHHMYECKOM ocHMIUIITOpe. V30XpOHHOCTh KoNeOaHWil. OHEprusi TrapMOHHYECKHX
kosiebannii. CloXeHne OJWHAKOBO HAIPABICHHBIX (CKAISIPHBIX) TAPMOHHYECKHX KOJICOAHHIA.
Meton BekTOpHOI AuarpaMmebl. buenus. CnoxeHre B3aMMHO MEPIEHAUKYIISPHBIX (BEKTOPHBIX)
rapMoHndeckux kosebanuii. @urypsr Jluccaxy. duddepennumansnoe ypaBHEHHE 3aTyXarOIIUX
KoiebaHuil u ero pemieHue. Anepuonndeckuil mpouecc. Yacrota u k0dpPUIMEHT 3aTyxaHUS.
Jlorapudmuueckuid  JEKPEeMEHT 3aTyXaHus H JOOPOTHOCTH KoJeOaTenbHOW CHCTEMBI.
HuddepennnansHoe ypaBHEHHE BBIHYKIEHHBIX KOJIeOaHUH U ero pemieHue. AMIUIMTYAa U ¢asza
IpU BBIHY)KJIEHHBIX MEXaHMUYECKHUX KoyieOaHusX. MexaHuueckuid pe3oHaHc. Pe3oHaHCHbIE
kpuBble. CooTHOIIEHHE MEXAY (pazaMu BBIHYXKJAOIIEH CHIIBI MU CKOPOCTU IPU MEXaHHYECKOM
pe3onaHce. CriekTp KosneOaHHi, moHsATHE 0 pa3noxeHuu Oypre.

Tema 2. MexaHnu4yeckue BOJIHBI

Copnepxanue Tembl. MexaHu3M 00pa3oBaHUs MEXAaHMYECKHX BOJH B YIPYroW cpene.
[TpononpHeEle M MoOnEpeyHble BONHBI. BOJIHOBOE ypaBHEHHE M €ro peueHue. I'apmoHnyeckue
BOJIHBI M UX XapaKTEpPUCTUKH. ¥YapHble BOJHBL. [IpUHLUI Cynepno3uuyy BOJIH U IPaHULA €r0
npuMeHuMocTu. @a3oBasi CKOPOCTh U IUCTIEPCUs BOJIH. BOTHOBOM MaKeT U rpynmnoBas CKOPOCTb.
[Tonsitue o korepenTHocTu. MHTepdepenuus BoaH. Ctosuue BoiHBL. Oddekt Jlomnepa s
3BYKOBBIX BOJH. YJIbTpa- U UH(PaA3BYKH.

Tema 3. DirlekTpoMarHuTHBIC KOJIEOAHUS

Copnepxxanne TteMmbl. [luddepennuanbHoe ypaBHeHHE KoineOaHMH B KoJjeOaTelbHOM
KOHType u ero pemienue. JuddepenuuanbHoe ypaBHEHUE 3aTyXaroIIMX AJIEKTPOMAarHUTHBIX
KosebaHuit u ero pemeHue. Yactora u KO3PPUIUEHT 3aTyXaHUS SJIEKTPOMArHUTHOTO KoJieOaHu .
Jlorapudmuueckuil JEeKpeMEHT 3aTyXaHus U J0OpOTHOCTh KOHTypa. JuddepenunaibHoe
ypaBHEHUE BBIHYKICHHBIX JJIEKTPOMATHUTHBIX KOJeOaHUN M ero pelieHue. AMIUIUTYAa U ¢aza
IPU BBIHY)KJIEHHBIX AJIEKTPOMAarHUTHBIX KosieOaHusX. Pe3oHaHc B KojeOaTelbHOM KOHTYpeE.
Pe3onaHcHbIe KpUBBIE 17151 HAPSHKEHUS U CHIIBI TOKA. [lepeMeHHbIi TOK.

Tewma 4. DneKTpoMarHuTHBIE BOJTHBI

CopepxaHue TEMBI. QdapaneeBckass M MaKCBEJUIOBCKAsl TPAKTOBKU  SIBJICHUS
AIIEKTPOMAarHUTHOW MHAYKUIUHU. TOK cMmemleHus. DnekTpoMaruutHoe nose. CucremMa ypaBHEHUN
Makcgemna. BoaHoBoe ypaBHEHHE Ui 3JEKTPOMAarHUTHOIO Mo U ero pemeHue. CKopocThb



pacnpoCTpaHEHHs IEKTPOMArHUTHBIX BOJH B cpefax. OCHOBHBIE CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH. Bekrop [loitHTrHra. UMmymnbsc 3neKTpoMarauTHOro noJjst. M3nyyenue nunodsd. unarpamma
HanpasieHHocTH. Dddext [oruepa A 3MeKTpOMarHUTHBIX BoJH. [lIkana 3ekTpoMarHuTHBIX
BOJIH.

Pa3nen 5. OnTuka

Tema 1. 'eomeTpuyeckas onTuka

Copnepxanue TeMbl. DIeKTpoMarHuTHasi npupoja ceera. Ilpunuun I'rolirenca. 3akoHsbl
OTpaKeHUsI ¥ pesioMiieHus. AOCOIIIOTHBIN U OTHOCUTEIIBbHBIN MoKa3zaTenu npeiaomienus. [loaHoe
BHyTpeHHee oTpaxkeHue. CBeToBOjbl. ['eoMeTpuueckas ONTUKAa Kak IPEAEIbHBIM Clydal
BOJIHOBOM onTHKU. ONTHYECKNE NHCTPYMEHTHI.

Tema 2. Marepdepenuns crera

Copepxanue TeMbl. MOHOXpOMAaTUYECKHME U HEMOHOXpPOMATHYECKUE BOJIHBL. [IpnHnmn
CYNEPHO3UIMY U UHTEHCUBHOCTb MPU CIOKEHUU CBETOBBIX BOJH. BpeMEHHAs] KOrepeHTHOCTb.
Bpems u nnuna xorepeHTHOCTH. [IpocTpaHCTBEHHAss KOT€peHTHOCTb. Paguyc KOrepeHTHOCTH.
Onrtuueckas JumHa mytu. OnTudeckas pasHOCTh xoa. Pacuer nntepdepeHInOHHOM KapTUHBI OT
JBYX KOI€pEHTHBIX MICTOYHHUKOB. [10J10CHI paBHOM TOJIIIMHBI M PABHOIO HaKJIOHA. MHOromyueBas
uHTepdepenusa. CrocoObl NOTyYEHHs] KOTEPEHTHBIX JTydeid. UHTepdepomeTpsl.

Tema 3. Jludpakuus cBeTa

CopepxaHue TEMBI. [Ipunnun I'roilirenca — @penenas. Merox 30 Dpenens.
[TpsmonuHeitHoe pacnpocTtpanenue cBera. Judpakuus Dpenensa. Judpakmus Dpenens ot
KpYTJIOro OTBEPCTHS U Kpyrioro aucka. Judpakuus @penens ot kpas nonaymiockoctu. Cnupaib
Kopnto. [Tudpakuus @paynrodepa or 6eckoHEUHO AIUHHON mpsaMoil menu. JudpakunonHas
pacxomumocth. Judpakmus oT oxHOMEpHOH audpakimumoHHOW pemieTkd. Paspemaromias
CHOCOOHOCTh ONTHYECKUX HHCTPYMEHTOB. [loHsTHE O ronorpaduu.

Tewma 4. [lonspuszanus ceeta

Copepxanue Tembl. ECTECTBEHHBI M MOJISAPU30BAHHBIN cBeT. CTENEHb NOJISPU3ALUH.
[Tonsipu3anust cBeTa NpH MPEIOMIIEHUU W OTpaxeHHH. 3akoH bprocrepa. Ilonspuszanus npu
JIBOMHOM JsyudernpenomneHud. OObBIKHOBEHHBIM M HEOOBIKHOBEHHBIN Ty4yu. OmnTudeckas och
kpuctaya. [lonspouasl v nonsipuzanvoHHsle npu3Mbl. [lonaspusaTopsl U aHaIU3aTOPbl. 3aKOH
Maimoca. IlosyBOJIHOBBIE M 4YETBEPTHBOJIHOBBIE IIIACTMHKM. VICKycCTBEHHass onTudeckas
anmzorponus. OnTU4ecKkas akTUBHOCTH BerecTBa. Dddext Dapanes.

Tema 5. lucniepcus ceera

ConeprkaHue TeMBL. 3aTpyTHEHHS B 3JIEKTPOMArHUTHOM Teopuu Makcsesuia. HopmansHas
U aHOMalbHas Jjaucnepcud. Metoasl HabmoaeHus aucnepcuu. [Ipusmaruueckuit u
TU(PaKIUOHHBIN CIIEKTPBl. DJNEKTpOHHAs Teopus aucnepcuu ceera. [lormomenue csera. 3akoH
byrepa. LIBera Ten n cneKTpsl NOTJIOLICHHUS.

Paznen 6. KBanToBas ¢pusmka

Tema 1 DneMeHTbI KBaHTOBOM ONTUKH

Conepxanue Tembl. TennoBoe u3iyueHue. PaBHOBecHOe H3llyueHue. XapaKTepUCTHUKU
TEIUIOBOTO U3y4eHus. A6costoTHO uepHoe Teno. 3akoH Kupxroda. 3akon Credana-bonpiimana
u 3akoH Buna. Pactipenenenue sHepruu B CieKTpe adCOMOTHO YepHoTro Tena. Gopmyrna Poames-
Jbxunca. YnpTpaduoneroBas karactpoda. KBantoBas runoresa u ¢popmyna Ilnanka. Buemnnii
doToanexkrpuueckuii 3pPext u ero 3akoubl. DoTonbl. Dhdext KomnTona u ero reopusi. Mojeins
atoma Pezepdopaa. Iloctynarer bopa. Atom Bogopoaa.

Tema 2 DyieMeHTHI KBAHTOBOM MEXaHHUKHU

Copepxanue TeMbl. l'mnoresa ae bpoinsg. DKclepUMEHTAIBHOE IOATBEPXKACHUE
BOJIHOBBIX CBOMCTB MHKpodacTull. COOTHOIIEHHE HeonpeeneHHocTeld. BonHoBas yHkuus, ee
CBOICTBa M cTaTHCcTUYECKUH cMblca. HecrannonapHoe ypaBHenue lllpenunrepa. CtannonapHoe
ypaBHenue Illpenmnrepa. Yactuna B moreHnmansHOM siMe. [IpoxokaeHme YacTHIbI 4epes
NOTeHIMAIBHBIN 6apbep. KBaHTOBBIN rapmonnueckuii ocruistop. Y pasuenue lpeaunrepa ais
JIIEKTpOHA B aroMe BoJOpojaa. ['nmaBHoe, OpOMTalIbHOE M MAarHUTHOE KBAHTOBbIE YHCIIA.
KBaHTOBaHUE SHEPIHUHU JIEKTPOHA B aTOME Boiopoaa. CriekTp atoMa Bogopoaa. [Ipasuiio or6opa.



OpOuTanbHBIi M MarHUTHBIA MOMEHT 3yeKTpoHa. COOCTBEHHBIM MEXaHWYECKUH MOMEHT
UMITyJIbca dJekTpoHa (cruH). CHUHOBBIMH MarHUTHBIK MOMEHT »dJekTpoHa. CHMHOBOE U
MarHuTHOe cruHOoBoe kBaHTOBbIe uuciia. OnbiT ltepna u I'epnaxa. Ilpunnun 3anpera [Taymu.
Ilepuonnueckas cucrema anemMeHToB MenaeneeBa. [lornomenne, ClIOHTaHHOE U HHAYLIMPOBAHHOE
uznydenue. Jlazepsl. [Ipunnun neicteus nazepoB. Kiaccuueckast Teopusi TEIJIOEMKOCTH. 3aKOH
Hromonra u I1tu. KBantoBas Teopus temioeMkocTr DiHmTeiHA. Teopus Teroemkoctu Jlebas.
®ononbl. bo3ous! 1 pepmuonsl. [ToHsTHE 0 KBaHTOBBIX cTaTHCTUKAX bo3e-DitnmTeiina u @epmu-
Hupaka.

Tema 3 OcHOBBI (hU3UKH ATOMHOTO AP U HIIEMEHTAPHBIX YaCTHII.

Copaepxanue TeMbl. XapaKTepUCTUKH aTOMHOTO s1ipa. Moaenu atoMHoro siapa. Macca u
SHEPIUsl CBSs3U fAApa. 3aKOHBI PAaJUOAKTUBHOTO pacmanga. Anbga-, 6eta- ¥ raMMa-u3IydeHHe.
SnepHble peakuuu U 3aKOHBI coxpaHeHus. Peakuusa nenenus snep. LlenHas peakuust geneHwus.
Peakuus cunresa aromubix szaep. IIpoOnema ympaBiisieMbIX TEPMOSIAEPHBIX peakuui. Bumabl
B3aMMOJCHCTBUI ¥  Kiaccu(UKalUs dJIEMEHTapHbIX YacTHIl. MeToAbl  perucTpaluu
aneMeHTapHbIX yactull. KocMuueckue siyun. Yactuiel u antuyactuisl. HelitpuHo.

Conep:xaHue NPAKTHYECKUX 3aHATHI 110 TUCHUILIUHE
1 cemectp

Pa3znen 1. Mexanuka

Tema 1. Kunemaruka noctynaTesbHOTO JIBHKEHUS

Copep:xanue mpakTHUECKUX 3aHATHIL. MatepuanbHas Touka (dyactuia). Cucrema oTcyera.
WNuepumanbHbie cuctemel orcuera. Pammyc-ekrop. Ilpumnnun otHocurenbsHOcTH [anmires.
Tpaexropus. [locTynarenbHOE JBUKEHUE TBEPAOTO Tea.

Tema 2. Kunemaruka BpamaTeabHOTO IBUKEHUS

ConepxaHve NpaKkTUYECKMX 3aHATUNA. Paguyc KpuBHM3HBI TpaekTopuu. JluHeiHas
CKOPOCTh U JIMHEHHOE ycKopeHHue. TaHreHuuanbHOe U HOpMaJIbHOE ycKOpeHus. CBs3b MEXAy
JMHENUHBIMU U YIIIOBBIMU KHHEMAaTUYECKUMH BEJIMUMHAMH.

Tema 3. /lunamuKa noCTynaTeabHOTO IBUKEHUS

Coneprxanue npaktuyeckux 3ansatuil. [lepBriil 3akoH HbroTOHA M MOHATHE MHEPIIUATIbLHOU
cuctembl orcueta. Bropoi 3akoH HbIOTOHA M MOHSTHE CHIIBI, MACChl U MMITYJIbCA. Y PAaBHEHUE
JIBUKEHHSL.

Tewma 4. JlunaMuka BpamaTeabHOTO JBUKEHUS

ConepxaHue MPaKTHUECKUX 3aHATHH. MoOMeHT cuibl. MOMEHT umiynbca. MOMEHT
unepiuu. Teopema lllteitnepa. YpaBHeHHE MOMEHTOB (CBSI3b MOMEHTA UMIMYJbCa C MOMEHTOM
CUJIBI). YpaBHEHHE BpaIIaTeIbHOTO JBUKEHHS TBEPAOTO TeNa OTHOCUTENBHO HEMOABUKHON OCH.

Tema 5. 3akoHBI cOXpaHEHUS

ConepxaHue TPaKTUYECKUX 3aHATUH. 3aKOH COXPAaHEHUS! UMITYJIbCa. 3aKOH COXPAHEHUS
MOMEHTA UMITYJIbCA.

Paznen 2. OCHOBBI MOJIEKYISIPHON (DU3UKU U TEPMOJTUHAMUKU

Tema 1. MonekyisipHO-KHHETHYECKasl TEOpHUS ra30B

ConepxaHue NPAKTUYECKUX  3aHSITHIA. OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKOW TEOpUH BellecTBa. MUKpPO- B MAaKPOCOCTOSIHUSL CUCTEMBI.

Tewma 2. [lepBoe Hayas10 TEPMOJAUHAMUKHI

ConepxaHve NpakTHYECKUX 3aHATHH.  OCHOBHBIE TEPMOJMHAMUYECKUE TIOHSITHUSA:
BHYTpEHHSIsI DHeprus, pabora, terora. DopMylIHpOBKM TEPBOrO Havada TEPMOJIUHAMUKH.
VYpaBHeHHE NEPBOTrO Hayaja TEPMOJUHAMHUKHU. Temno€MKOCTb. 3aBUCUMOCTH TEMIOEMKOCTH
UeaNbHOTO Ta3a OT BuAa mporecca. Popmyna Maiiepa. PabGora, coBepiiaemas razoM Mpu
u3ormnporeccax. DHTanbnus (TerioBas (yHkmus). Aamabatuueckuii mporecc. TermmoéMKoCTh
TBEPABIX TEI.

Paznen 3. DieKTpUYECTBO U MarHETU3M

Tewma 1. Hanpsi>keHHOCTB AJIEKTPUYECKOTO TOJI B BAKYyMeE



Copepxanue npakTHueckux 3aHsATHH. 3akoH Kymona. IloHsATHE 31€KTpOCTATHUECKOIO
noJ1s1. CUII0BBIE JIMHUU (JIMHUM HANpPsKEHHOCTH). [IpuHIMN cyneprno3unuy 31eKTpoCTaTUIECKUX
nonei. [lorok Bexkropa HampsikeHHOcTH. Teopema [aycca mist 3JIE€KTPOCTAaTHYECKOrO IMOJS B
BaKyyMe U €€ CBs3b ¢ 3akoHOM KyrnoHa.

Tewma 2. TloTeHIman 3M€KTPOCTATUYECKOTO TOJIS

ConepxaHue NpakTUYECKUX 3aHATUH. Pabota Ccmil  37I€KTPOCTaTUYECKOro  IOJIs.
[Mupkynsuuss  HaNpsSOKEHHOCTH  3JIEKTPOCTAaTHMYECKOTro  mosid. PoTop — HampsyKeHHOCTH
3JIEKTPOCTaTUYECKOr O 1oJ1s. IIoTeHIManbHOCTh (KOHCEPBATUBHOCTD) JIEKTPOCTATUYECKOT'O TIOJIS.
[Torenunan. PazHocte mnoreHuuanoB. CBsA3p MEXIy NOTEHLHAJIOM M HapPsHKEHHOCTHIO
JNEKTPOCTATHYECKOTO MOJIS.

Conep:kanue J1a00paTOPHBIX 3aHATHI 10 TUCHUIJIMHE
1 cemectp

Pa3znen 1. Mexanuka

Copnep:xanue 1abopaTopHbIX 3aHATHIA. JlabopaTopHas padota Ne 1-5 M3yuenue nuHaMuKu
BpalllaTeIbHOTO JBMKEHHS TBepaoro Tena. Jlaboparopuas paborta Ne 1-9 Onpenenenue moayns
CIBHUTa METAJJIOB METOJIOM KPYTHIIBHBIX KOJICOAHUI

Paznen 2. OcHOBBI MONEKYNISIPHON (PU3UKHU U TEPMOJUHAMUKU

Conepxanue JsabopatopHbix 3aHsTuUd. JlaGoparopnas padota Ne 2-2 Omnpenenenue
Kod(uIMeHTa BI3KOCTU >KMJIKOCTH M uyucia PeliHonblica METOIOM MaJaroniero B >KUIKOCTH
rapuka

JlaboparopHas padora Ne 2-3 OmnpeneneHue CKOpPOCTH 3ByKa B BO3AyX€ U MOKa3aTels
asnabaThl BO3lyXa METOJIOM CTOSTYEH BOJTHBI

JlaboparopHas pabota Ne 2-7 Omnpenenenue mnokaszarens aauadaThl BO3AyXa METOAOM
Kiiemana-/Iezopma.

2 cemecTp

Paznmen 3. DieKTpUYECTBO U MarHETU3M

Copepxanne nabopaTopHbix 3aHsATHi. Jlaboparophas pabora Ne 3-1 Hzyuenue
AIIEKTPHUYECKOTO TOJIS

JIaboparopHast pabota Ne 3-3 MocToBO# MeTO U3MEpEHU I

JlabopaTtopHas pabota Ne 3-8 M3yueHue siBICHHUE JIEKTPOIPOBOJIHOCTH U OMPEEICHUE
YIETBHOTO COMPOTHUBIICHUS METaIa

Paznen 4. Konebanust 1 BOJIHbI

Copepxanne mabopaTopHbix 3aHsATHH. Jlabopatopnas pabGora Ne 4-2 Usmepenue
WHIYKTUBHOCTH KaTYIIKU 1O €€ aKTUBHOMY U PEaKTHBHOMY COTIPOTHBIICHHUSIM

Jlaboparopuass pabota Ne 4-4 VccrmenoBaHusi SJEKTPUUECKUX KOJIEOaHHMH 3BYKOBOM
YacTOTHI C IOMOIIBIO AJIEKTPOHHOTO OCIIILIOrpada

Paznen 5. OnTuka

Conepsxanue abopatopHbix 3auatuid. JlaboparopHas padora Ne 5-3 OnpeneneHue IIUHbI
CBETOBOM BOJIHBI C TOMOIIBIO Kosiell HproToHa

JlabopaTopHass pabora Ne 5-5 OmpeneneHue JIMHBI CBETOBOM BOJIHBI C TTOMOIIBIO
TUGPaAKIIMOHHON pelIeTKH

Paznen 6. KBanToBas ¢pusmka

Copepxannie nabopatopHbix 3aHsATH. JlaGopatopHas pabora 6-1 Omnpenenenue
noctossHHON CTedana-boapimana

JlaGopatopnass pabota 6-2 W3ydyenue BHemHero ¢(oTtodpdekra U  BaKYyMHBIX
($hOTO27IEMEHTOB

5. OHEHOYHBIE CPEJICTBA AJisd TEKYIIETI'O KOHTPOJISI YCIIEBAEMOCTMU,
MMPOMEKYTOYHOM ATTECTAIIUH IO U'TOI'AM OCBOEHMUS JIJUCITUTIIHTHBI
M YYEBHO-METOJIJMYECKOE OBECIIEYEHUE CAMOCTOSITEJIbHON PABOTbBI
CTYAEHTOB



5.1. Tekyumii KOHTPOJIb YCHeBaeMOCTH (PEHTHHI-KOHTPONIb 1, pEHTUHI-KOHTPOJb 2,

PEUTHUHT-KOHTPOJIb 3).

Bornpocs! uist npoBeieHNs pEeUTUHT-KOHTPOJISA
1 cemectp

Pelitunr-kontpomns Nel

1.

o N

10.
11.
12.
13.
14.
15.
16.

17.
18.

MexaHuueckoe ABMKEHME Kak Ipocreimas ¢opma ABrkeHUs Matepuu. Cucrema
orcueta. [lpuHrun otHocutenbHOCTH [anmmes. IIpeoOpasoBanus [amwmmes. Pammyc-
BEKTOD.

MarepuanbHas Touka (yactuua). Tpaekropus. Paguyc KpuBu3HbI TpaeKkTOpuu. JInHeliHas
CKOPOCTb U JIMHEIHOEe ycKopeHue. [locTynarensHoe qBHKEHUE TBEPAOIO TENA.
TanreHuuanbHOE U HOpMaJIbHOE yCcKOpeHus. CBS3b MEXIy JIMHEMHBIMU U YIVIOBBIMU
KMHEMaTUYECKUMU BEIINYMHAMM.

IlepBbiil 3akoH HproTOHA M MOHATHE MHEPUUAIBHOM CUCTEMBI OTCYeTa. BTOpON 3aKOH
HpoTOHA M MOHATHE CHUIIBI, MACChl U UMITYJIbCA. YPAaBHEHHUE IBIKEHUS. TpeTuil 3aKoH
Herorona u npenenst ero NpuMEHUMOCTH.

Heunepuuanbuble cucreMbl oTcueTa. AOCOMIOTHBIE U OTHOCUTEIBHBIE CKOPOCTH H
yckopenue. Cuiibl HHEPIUH.

Cucrema marepuaibHbIX Todek. LleHTp mHepuuu (ueHtp macc). Teopema O ABHXKEHUU
LIEHTpa UHEPLIUH.

[ToHsiTHE aOCONMIOTHO TBEPOTO TeNa. MOMEHT MHEpLUH Tela.

Teopema Ilteitnepa.

MomeHT cunbl. MOMEHT MMITyJIbca. Y paBHEHHME MOMEHTOB. YPaBHEHHE BpaIaTEIbHOTO
JBUKEHHSI TBEPJIOTO TEJIA OTHOCUTEIIBHO HEITOABUKHOM OCH.

['upockonuueckuit 3¢ dext. CBOOOTHBIE OCH.

3aKOH COXpaHEHMsI UMITyJIbca U TpeTul 3akoH HbroToHa.

3aKOH COXpaHEHMsI MOMEHTA UMITYJIbCA.

Pabota u sHeprusi B MexaHuKe. DHEprusi KHHETUYECKas U MOTEHIHAIbHAS.

ITonstre cunoBoro nosst. CBsA3b My NOTEHIMAIBHOM SHEPTUEN U CHIION.

3aKOH COXpaHEHMsI MEXaHUUECKON SHEPIUH.

KoHcepBaTuBHbIE M HEKOHCEpPBAaTUBHBbIE cuibl. KOHCEpBAaTMBHAs M AUCCUIIATHUBHAs
CHUCTEMBI.

3aauu MEXaHUKHU )KUJIKOCTEN U ra3oB.

YpaBHEHHE HEPA3PBIBHOCTH. Y paBHEHUE bepHyin.

PeliTunr-koHTpons Ne2

1.

2.

o &

o N

9.

ITonsTHe nacajJbHOI'O TIasa. MOJIGKYJIHpHO-KI/IHeTI/I‘-ICCKOG TOJIKOBAHUC TCMIICPATYPHI.
MaxkpocKOoNn4YeCKue napaMeTpbl CHCTEMBI.

BuyTtpennsass osHeprus uaeanpHoro rasza. Yucno cremneHel  cBOOOABI.  3aKOH
paBHOPACIPEEIICHUS YHEPTUH.

JlaBneHue raza C TOYKH 3pEHHUS MOJEKYISIpHO-KMHETHYeckol Teopuu. OCHOBHOE
YPaBHEHHE MOJIEKYJIIPHO-KUHETUYECKON TEOPHH.

YpaBHeHHEe cOCTOsIHUS UcaIbHOTO rasza (ypaBHeHnue Kiamnelipona — Meneneena).
JluHaMuyeckrue U CTaTHCTUYECKHE 3aKOHOMEPHOCTH B (usuke. CTaTUCTUYECKUM METOo[
Hucciaca0BaHusd CUCTEMBI. IToustre o q)YHKHI/II/I pacpCaciCHusA.

dazoBoe npocTpaHcTBo. PazoBast Touka, Gpazopas syerika. CTaTUCTUYECKOE YCPETHEHHE.
Pacnpenenenne Makcgemia. CpeiHUE CKOPOCTH MOJIEKYI.

Bapomerpuueckas ¢popmyna. Pacnpenenenue bonpiimana.

Pacnipenenennie Makcsenna — bonerimMana.

Pelitunr-kontpois Ne3

1.

2.
3.
4

VpaBHenue Ban-nep-Baanbca. 30TepMbl peanbHBIX ra3oB.
MertacrabuibHoe coctosiHre. Kpurnueckoe coctostHue.
BHYTpeHHss SHEPTHsI peajbHOTro rasa.

XapakTepHUCTUKA XKUAKOTO COCTOSHUA. biavkHMI NOPSAIOK.



HOBerHOCTHOe HaTsIKCHHUC. CI/IJIBI, BO3HUKAKOIIUEC HA KpI/IBOﬁ MMOBCPXHOCTH KUAKOCTH.
®opmyna Jlammaca. CMaurBaHUE W KaMIUIAPHbBIC SBICHUS.

6. IlonaTue CTONKHOBEHHS. YTIPYroe M HEYIPYroe CTOJIKHOBEHHS.

7. IlpunenbHoe paccrosiHue. O¢ddekTuBHOE cedyeHue paccesHud. CpenHsas —IJIMHA
cBOOOAHOTO TIpo0era.

8. OcCHOBHBIE TEpMOJMHAMHUYECKHE IOHATUSA: BHYTPEHHSA OSHeprus, paloTa, TeIoTa.
YpaBHeHME 11€pBOro Hayajla TEPMOANMHAMUKH.

9. 3aBHCHMOCTB TEIUIOEMKOCTH HAEaIbHOIO ra3a oT BHJa mpouecca. Pabora, coBepiuaemast
ra3oMm IIpu U30IMpolieccax.

10. AnnaGatuueckuii mporiecc.

11. O6parumeie u HeoOpaTuMbIe Tporiecchl. KpyroBoit mporece (1ukd).

12. Hukn Kapnuo u ero KII/] ansa naeansHOTro rasa.

13. [IpuHIMT IEHCTBUS TEILIOBOTO JBUTATENS M XOJIOAUILHON MAIIHHBI.

14. DuTponus. 3akoH BO3pacTaHUs SHTPONHH.

2 cemecTp
Peiitunr-kontposs Nel

1. 3akon  Kynona.  HampspkeHHOCTh — 3nekTpoctaTtHueckoro — moisisd.  Ilonstue
AEKTPOCTATUYECKOrO 1MoJs. [[puHIMI Cyneprno3suiny 31eKTPUIECKUX MOJIEH.

2. Tlorok HanpspkeHHocTH. Teopema ['aycca 111 371€KTpOCTaTHUECKOTO MOJIS B BAKYyME.

3. IIpumenenue Teopemsl ['aycca mis pacyera mojei.

4. Pabora  cun  3JEKTpOCTaTHYECKOro  moiyid.  LlUupKymsnuss — HampspKeHHOCTH
AIIEKTPOCTATUYECKOTO TOJISL.

5. Tlorenumain. PasHocts nmoreHnuanoB. CBa3b MEXJy MOTEHIHAIOM U HANPSKEHHOCTHIO
AJIEKTPOCTATUYECKOTO TOJISL.

6. CBoOoaHble M CBsI3aHHbIE 3apsbl B BemlecTBe. TuIbl JIUAIEKTpUKOB. MoHHas,
AJIEKTPOHHASI U OPUEHTAL[MOHHAS MOJIIPU3ALIH.

7. DIEeKTPOEMKOCTh YeIUHEHHOI'O MPOBOJAHMKA, CHCTEMBI IIPOBOJHUKOB U KOHJIEHCATOPA.

8. DHeprusi 3apsUKCHHBIX YEIUHEHHOTO MPOBOJHHUKA, CHCTEMBI TPOBOJHHKOB |
KOHJIeHCcaTopa. OHeprus »sjiekTpudyeckoro mnois. OObeMHas IUIOTHOCTb 3HEPruM
AIIEKTPUYECKOTO IOJIS.

9. XapakTepUCTHUKU 3JIEKTPUUECKOTO TMOJII M YCJIOBUS €ro CyulecTBOBaHHs. PasHOCTb
MOTEHIINAJIOB, AJIEKTPOIBIKYIAS CHIIA, HAMIPSKEHUE.

10. 3akon Amnepa. MaruuTtHas uHaykius. 3akoH buo — CaBapa. [ToHaTHE MarHUTHOTO TOJIL.
IIpuHIUI Cynepro3uIMl MarHUTHBIX NOJIeH. MarHUTHBIA MOMEHT.

11. MaruuTHOe 1oje NpsIMOJIMHEHHOT0 U KPYrOBOTI'O TOKOB.

12. JIpmwkeHne 3apsKEHHBIX YaCTHUI] B AJIEKTPUYECKUX U MATHUTHBIX TTOJISIX.

13. 3ak0H MOJHOrO TOKa JJIs1 MarHUTHOTO MoJs B BeulecTBe. HampsKeHHOCTh MarHUTHOTO
noJisi. MarHuTHasi IPOHUIIAEMOCTh cpebl. IHIyKIIMS MarHUTHOTO TIOJISl B BEIIECTBE.

14. Onbir  @apanes. Marautaelii  notok.  JJIC  uHaykuuu. OCHOBHOM — 3aKOH
ANEKTPOMArHUTHON MHAYKUMH. [IpaBuio Jlenua.

15. CamouHayKIUs U B3aUMOMHIYKLUS. HAYKTUBHOCTD M B3aUMHAasl HHIYKTUBHOCTh. ToKH

PasMbIKaHW U 3aMbIKaHHA.

PeliTunr-koHTpons Ne2

1.

»w

CBoOo/IHBIE U BBIHYXKICHHBIE KoeOaHus. ['apMoHnYecKue MeXaHn4YecKue KoyieOaHus U
UX XapaKTEPUCTHUKHU.

DHeprusi TapMOHUYECKUX MEXaHW4YeCKHX KosieOanuid. [loHsSTHE O TapMOHHYECKOM U
QHTapMOHHUYECKOM OCLIUJLIATOPE.

CroxeHre 0OTMHaKOBO HAINPaBJIEHHBIX FAPMOHUYECKHX KoieOaHuil. buenus.

CrnoxeHue B3auMHO MEPIEeHANKYIAPHBIX TApMOHUYECKUX Kosebanuil. durypst Jluccaxy.
3aryxaoomue MexaHudyeckue —konebanus. Yacrora, KodpUUIUEHT 3aTyXxaHWHs,
Jorapu(pMHUUECKUI TEKPEMEHT 3aTyXaHUsI MEXaHUYECKUX KOJeOaHuil.



10.
11.

12.

13.

14.

15.
16.

17.

BriHyXIIeHHBIE MeXaHW4YecKHe KoyieOaHus. AMIUIMTYIAa U (a3a NpU BBHIHYKICHHBIX
MEXaHUYECKUX KOJeOaHUsAX.

Mexannueckuid pe3oHaHC. Pe3zoHancHble KpuBble. CooTHomieHus Mexay (azamu
BBIHYK/IAIOIEN CHIIBI U CKOPOCTH IIPA MEXAHUYECKOM PE30HAHCE.

MexanuzM 00pa3oBaHUsI MEXAaHHMUYECKHMX BOJH B ympyrod cpene. I[lpongonbHbie u
IIOTIEpEYHbIE BOJIHBL. BOJIHOBOE ypaBHEHNUE U €ro pelieHue. ['apMOHHYecKre BOIHBI U UX
XapaKTEPUCTUKH.

®da30Basi CKOPOCTb U JUCIEPCUS BOJIH. BOJIIHOBOM MTaKeT U IPyIIIOBasi CKOPOCTb.
[Tonsitue o xorepenTHocTU. MHTEpdeperuns BoaH. CTosure BOIHBI.

KonebarenbHblif KOHTYyp. ['apMOHMuYecKHE »3IIEKTpOMAarHUTHbIE KOJIEOAHUS U UX
XapaKTEPUCTUKH.

3aryxarolmue 3JIEKTpOMarHuTHbe KoyiebaHus. Yacrtora, KOAIQQOUIMEHT 3aTyXaHus,
Jorapu(pMHUECKUI TEKPEMEHT 3aTyXaHHs dJIEKTPOMAarHUTHBIX Konebanuii. Jlo6poTHOCTD
K0J1e0aTeIbHOI0 KOHTYpA.

BriHyXIIeHHBIE 3JIEKTPOMAarHUTHbIE KojeOaHHs. AMIUIMTYAa W (pa3a BBIHYKICHHBIX
3JIEKTPOMArHUTHBIX KOJIEOaHUH.

@PapaneeBcKass U MAKCBEIUIOBCKAs TPAKTOBKM SIBJIICHUS JIEKTPOMATrHUTHOM MHIYKIUU.
Toxk cMemeHus.

Cucrema ypaBHeHull MakcBeia. DJI€KTpOMarHuTHOE IOJIE.

BonHoBoe ypaBHeHME [UIsl DJIEKTPOMATHUTHOIO Toias M ero pemeHue. CKOpOCTh
pacpoCTpaHEHHUs dJIEKTPOMArHUTHBIX BOJIH B Cpeax.

OcHOBHBIE CBOMCTBA 9JIEKTPOMAarHUTHBIX BOJH. OHEPrUss U IOTOK DHEPIUH
AJIEKTPOMArHUTHBIX BOJIH. BekTop IoitHTHHTa. IMITysIbC 3JIEKTPOMAarHUTHOTO TOJIA.

PelituHr-kouTposap Ne3

1.

oA~

~

OnekTpoMarHuTHas mpupoja cBera. [lpunnun [rolireHca. 3akoHBl OTpaK€HUS U
npejaomMieHusi. AOGCONIOTHBI M OTHOCHUTENIBHBIA TOKa3arenu mnpeiaomseHus. [lomHoe
BHYTpeHHee oTpakeHue. CBETOBO/IbI.

KorepeHTHOCTE U MOHOXPOMAaTHYHOCTb CBETOBBIX BOJIH. BpeMEHHAs KOT€pEeHTHOCTD.
Bpewms u 1nmHa KOrepeHTHOCTH.

Ontuueckast JuMHa myTH. OnThuyeckas pa3HOCTh Xojaa. Pacuer mHTepdepeHIUMOHHON
KApTUHBI OT JIBYX KOT€PEHTHBIX UCTOYHHUKOB.

ITosockl paBHOM TOJILIMHBI M PABHOT'O HAKJIOHA.

[IpocTpaHcTBEHHAs KOT€PEHTHOCTh. Painyc KOr€peHTHOCTH.

IIpunuun I'rolirenca — @penens. Meron 308  @penenda.  IIpaMonuneitHoe
pactipoctpanenue cBeta. udpakius OpeHens Ha KPyTriioM OTBEPCTUH U JTUCKE.
Hudpakuus OpayHrodepa oT 06CKOHEUHO IITMHHOM MPSIMOIL 1Ieu.

Hudpaxus OpayHrodepa Ha OZHOMEPHON AUPPAKIIMOHHON peIIeTKe.

5.2. ITpoMe:kyTOYHASI ATTECTAIMS 110 UTOTaM OCBOCHUS TUCIUIUINHBI (IK3aMEH).
Bormpocs! k 9k3ameny popma odyuenus (1 cemectp)

Mexanunueckoe MABWKEHHME Kak mpocTeifmas ¢opma aBkeHUs Matepuu. Cucrema
orcuera. [lpunnun otHocutenbHocTH [ammnes. [IpeoOpazoBanust ['anmunes. Pamgumyc-
BEKTOP.

MarepuanbHas Touka (yactuna). Tpaekropus. Paguyc kpuBu3HbI TpackTopuu. JInHelHas
CKOpOCTb U JIMHEHHOE ycKopeHue. IlocTynarensHoe ABUKEHUE TBEPAOIO Tea.
TaHreHnuanbHOE M HOpMaldbHOE YCKOpPeHMs. CBA3b MEXAY JIMHEWHBIMA U YIJIOBBIMHU
KMHEMaTUYECKUMU BEINYMHAMM.

IlepBbIil 3akoH HprOTOHA M MOHATHE MHEPUMAIBHOM CHCTEMBI OTCYeTa. BTOpO# 3aKoH
Hbrorona u moHATHE CWIBI, MacChl U UMITYJIbCA. Y pPAaBHEHUE IABUKEHUsA. TpeTUul 3aKOH
HproToHa 1 npenens! ero NpUMEHUMOCTH.

Heunepruanbuble cucteMbl orcuera. AOCOMIOTHBIE M OTHOCUTENBHBIE CKOPOCTH H
yckopenue. CHIIbl MHEPLIHH.



o N

10.
11.
12.
13.
14.

15.

16.

17.
18.

19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

34.

35.

36.
37.

Cucrema marepuasbHbIX Touek. LleHTp mHepuuu (ueHTp Macc). Teopema o IBUKEHUU
LEHTpa UHEPLIUH.

[TonsiTHe aGCONMIOTHO TBEPIOTO TeIa. MOMEHT MHEPIIMH Tela.

Teopema IlTelinepa.

MomeHT cuinbl. MOMEHT UMITyJibca. Y paBHEHUE MOMEHTOB. Y pPaBHEHHUE BPAILATEIBLHOIO
JBUKEHHUSI TBEPJIOTO TEIA OTHOCUTEIBHO HEMOABUKHOM OCH.

3aKOH COXpaHEHMsI UMITyJIbca U TpeTul 3akoH HproToHa.

3aKOH COXpaHEHUsI MOMEHTA UMITYJIbCA.

Pabota u sHeprus B MexaHuKe. DHEprusi KHHETUYECKAs U OTEHIMAIbHAS.

VYpaBHeHUEe HEpa3phIBHOCTU. Y paBHeHUE bepHynu.

[TonsiTue wmaeanpHOro rasa. MoOJEKYISIPHO-KMHETUYECKOE TOJKOBAHUE TEMIIEPATypBhI.
MakpocKkonnyecKue napaMeTpbl CUCTEMBI.

Buytpennsss sHeprus wuupeaspHoro rasza. Yucnmo cremeHed  cBOOOABL.  3aKoH
paBHOpacHpeIeICHUS YHEPTUH.

JlaBneHue raza C TOYKM 3pEHUS MOJEKYJISIpPHO-KMHETHYeCKOW Teopur. (OCHOBHOE
YpaBHEHUE MOJIEKYJIIPHO-KUHETHYECKOU TEOPHH.

YpaBHeHHE cOCTOsIHUS UcaIbHOTO rasza (ypaHenue Kiamnelipona — Menesneena).
JluHamuueckue M CTaTHCTUYECKUE 3aKOHOMEPHOCTH B ¢u3uke. CTaTUCTUYECKUN METOJ
uccienoBanus cucreMsl. [lonarue o pyHkuuu pacnpeneneHus.

Pacnpenenennie Makcenna. CpeiHHE CKOPOCTH MOJIEKYJ.

bapomerpuueckas ¢popmyna. Pactipenenenune bonbsimana.

YpaBHeHuE Ban-nep-Baainsca. N3oTepmel peaNBHBIX rasos. OcHOBHbIE
TEPMOJMHAMHYECKUE TIOHATUS: BHYTPEHHsISI SHEprusi, paboTa, TEIIOoTa. YpaBHEHUE
NIEPBOT0 Hayajla TEPMOIUHAMUKHU.

3aBHCHUMOCTh TEIIOEMKOCTH MACATBHOTO ra3a OT BHJA Iporecca. Pabora, coBepmaemas
ra3oM IIpu U30IPOLIECCaAX.

AnnabaTrdeckuit mporecc.

OO6patumbie U HeoOpaTuMeble npoiecchl. Kpyrosoii mporece (IuKm).

uxn Kapuo u ero KIIJI g uneanbHoro rasa.

[IpuHUuMI NEHCTBUA TEIJIOBOrO ABUTATENS U XOJIOAWIBHON MAILIMHBI.

3akon  Kymona. HanpsoxeHHocTh 3JIEKTPOCTATHYECKOTO MOJISL. [TonsiTne
AIIEKTPOCTATUYECKOTrO Nouis. [IpuHIMI Cynepno3uIuy dJIEKTPUUECKUX TTOJIEH.

[Torok HampspkeHHOCTH. Teopema ["aycca asist 2JIEKTPOCTATUYECKOTO TOJISI B BAKyyMe.
IIpumenenune teopemsl I'aycca i pacuera moJIen.

PaGora  cunm  BANEKTPOCTATHUYECKOTO  MOJIS. Hupkynsauuss ~ HanpsKEHHOCTH
AIIEKTPOCTATUYECKOTO TOJISL.

[Torenunan. PasHocTs moreHnuanoB. CBsi3b MEXIy MOTEHLIMAJIOM U HAaNpPsSKEHHOCTHIO
AIIEKTPOCTATUYECKOTO MOJISL.

CBoOonHBIE M CBfA3aHHbIE 3apsAibl B BewlecTBe. TuMbl JIUANEKTpUKOB. HoHHaf,
AJIEKTPOHHASI U OPUEHTALIMOHHAS NOJIIPU3ALIH.

[TonsspuzoBaHHOCTD. [lM3NeKTprUecKast BOCIPUUMYHUBOCTD BEILIECTBA U €€ 3aBUCUMOCTh OT
TEMIIEPATYPHI.

Teopema ["aycca J1s1 371€KTPUUECKOTO MOMIS B AUDIEKTPUKE. DIIEKTPUUECKOE CMEIEHUE.
JlmsnexkTpudeckas MPOHULAEMOCTh Cpelpl. HamnpsykeHHOCTh 3IIEKTPUYECKOrO IO B
JUDIIEKTPUKE.

Pacnipenenenuie 3aps10B B IPOBOAHMKE. DJIEKTPOCTATUYECKOE 10JIE BHYTPU U CHAPYXKHU
MPOBOJAHMKA. DIIEKTPOCTaTHUECKAsl 3aIIUTA.

DNEKTPOEMKOCTh YEMHEHHOIO IPOBOAHUKA, CUCTEMBI IPOBOJAHUKOB U KOHAECHCATOPA.
OHeprus 3apsHKEHHBIX YEJIMHEHHOTO TIPOBOJHUKA, CHCTEMbl TPOBOJHUKOB U
KOHJIeHCAaTopa. OJHeprus »sJiekTpudyeckoro mnois. OO0beMHas IUIOTHOCTh SHEPTHH
3IEKTPUYECKOTO MOJIS.
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Bompocs k sx3ameny hopma o0ydenus (2 cemecTp)

XapaKkTepUCTUKU DSJIEKTPUYECKOIO TOJII W YCJIOBHUS €ro CylecTBOBaHWs. Pa3HOCTh
IIOTEHIUAJIOB, 3JIEKTPOABIKYILLAsl CUIIA, HAIIPSKEHUE.

Kiaccuueckast aneKkTpoHHass Teopus — AJIEKTPONPOBOAMMOCTH  METAUIOB U €€
HEJOCTATOYHOCTb.

3akoH Amnepa. MarnutHas uHAyKus. 3akoH buo — Caapa. [loHATHE MAarHUTHOTO MOJIA.
[IpuHIMII CyneprIO3UIIMY MATHUTHBIX 110J€H. MarHuTHBI MOMEHT.

MarsnuTtHoe 1noje nOpsIMOJIMHEWHOI'O U KPYTOBOI'O TOKOB.

[Mupkynsuus BEKTOpa MarHUTHOM MHAYKLIMHU. 3aKOH IOJHOIO TOKa. MarHuTHoe mose
JUTMHHOT'O COJIEHOMJA U TOPOU/JIA.

MarsnuTtHo€e B3aMMOJIEHCTBHE TOKOB M €IMHULIA CUJIBI TOKA — aMIIep.

JIBrKeHUE 3apsKEHHBIX YaCTHUIL B 3JIEKTPUYECKUX U MAarHUTHBIX MOJIAX.

Onbir  ®apages. Maruutabii norok. JIJC  unaykuuu. OCHOBHOM — 3aKOH
3JIEKTpOMarHuTHOM MHAyKuu. [IpaBuiio Jlenua.

CaMouHAyKLMS U B3aUMOMHAYKLMA. UHIYKTUBHOCT U B3aUMHasi UHAYKTUBHOCTb. TOKH
pa3MbIKaHUS U 3aMbIKAHMUS.

OHeprus MarHUTHOro nojsi. O0beMHas MIOTHOCTh SHEPTUHU MarHUTHOT'O TOJIS.
CBoOoiHBIE U BBIHYXKICHHBIE KoeOaHus. ['apMoHnYecKue MeXaHUYecKue KoyieOaHus U
UX XapaKTEPUCTHUKHU.

DHeprus TapMOHHUYECKUMX MeXaHW4yeckux KoseOanuil. [loHsarue o rapMoOHHYECKOM H
AQHrapMOHHUYECKOM OCLMILIATOPE.

CroxeHne OTMHAKOBO HAINPaBJIEHHBIX FAPMOHUYECKHX KoneOanuil. bueHus.

CrnosxeHue B3auMHO NEPIIEHIUKYIIPHBIX TapMOHUYECKUX Kosebanuil. @urypsl Jluccaxy.
3aryxawomue MexaHudeckue koneOanus. Yacrora, KodhUUIMEHT 3aTyXxaHWus,
JOTapu(pMHUUECKUI IEKPEMEHT 3aTyXaHUsI MEXaHUYECKHX KOJIeOaHUH.

Breinyxaennble MexaHudeckue koiebanus. AMImTyaa U ¢daza MpU BBIHYKICHHBIX
MEXaHUYECKUX KOJICOaHUSIX.

Mexannueckuit pe3oHanc. Pe3onancHbie kpuBble. CooTHolIeHHS Mexay Gdazamu
BBIHYKJIAIOIIEH CHJIBI U CKOPOCTH IIPY MEXaHUUYECKOM PE30OHAHCE.

Mexanu3m oOpa3oBaHMsI MEXaHUYECKHUX BOJIH B ympyroid cpexae. I[IponmonbHbie u
IIONIEpPEYHbIE BOIHBL. BOJIHOBOE ypaBHEHHE U €ro pemeHne. ['apMOHHYecKkre BOIHBI U X
XapaKTEPUCTHUKHU.

KonebatenbHblii  KOHTYp. ['apMOHHMUYEcKHE 3JIEKTPOMATHUTHBIE KOJIEOAHMUS U HUX
XapaKTEPUCTHUKHU.

3aryxaromue 3JIeKTpOMarHuTHbe KosiebaHus. YacTota, Kod(h(UIMEHT 3aTyxaHus,
jorapu(pMHUUECKUN TEKPEMEHT 3aTyXaHHs JIEKTPOMArHUTHBIX Kosebanuil. JJoOpoTHOCTD
K0JIe0aTeIbHOTO KOHTYpA.

BolHyXIeHHBIE AJIEKTPOMAarHuTHhIE KojieOaHus. AMIIUTYAa M (aza BBIHYKICHHBIX
3JIEKTPOMArHUTHBIX KOJIeOaHUH.

@apajeeBckass 1 MaKCBEJUIOBCKAsl TPAKTOBKH SIBJICHHS AJIEKTPOMArHUTHOW WHIYKIUU.
Tok cmerneHus.

Cucrema ypaBHeHUIl MakcBena. DJIeKTpOMarHuTHOE IOJIE.

OnexkTpoMarHuTHas mnpupona csera. [lpuniun I'roiireHca. 3akOHBI OTpaXKeHUS H
npenomiieHusi. AOCONIOTHBIH M OTHOCHUTENbHBIA IMOKazarenau mnpenomieHus. [lonHoe
BHYTpEHHee oTpakeHue. CBETOBOBI.

KorepeHTHOCTP 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BOJIH. BpeMeHHAs KOT€peHTHOCTb.
Bpems u nnmmHa KOrepeHTHOCTH.

Onrtuueckas jamuHa myTd. OnTUYeckas pa3HOCTh Xoja. Pacder wHTEp(epeHIIMOHHON
KapTUHBI OT JIBYX KOT€PEHTHBIX HCTOUHUKOB.

ITonockl paBHOM TOJIIIMHBI M PABHOTO HAKJIOHA.

Hudpakuus OpayHrodepa Ha 0JTHOMEPHOI TU(PPAKIIMOHHON peleTKe.
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EcTtecTBeHHBIN U NOJIApU30BaHHBIN cBeT. [lonspusanus npu OTPaKEHUU U MIPETIOMIICHUN.
3akoH bprocrepa.

[Monsipu3zanust mpu ABOWHOM JrydenpenomiieHnd. OOBIKHOBEHHBIM M HEOOBIKHOBEHHBII
ayun. Ontuyeckas ock kpucraiuia. [loaspuzaunonseie npusmel. 3akoH Mantoca.
TennoBoe U3IIy4eHHE U €r0 XapaKTEPUCTUKU. 3aKOHBI TEIIOBOTO U3IIYYCHUSI.

®opmynbl Panes-Jlxkunca u Ilnanka st TermoBoro usnydeHus. CHEKTp H3JIy4YEHUS
a0COJIFOTHO YEPHOTO TeJa.

Buemnnit  ¢potoapdekr m ero 3akoHbl. YpaBHEHHE DUWHINTEHHA IS BHEITHETO
dororddexra.

Macca u umnynsc ¢otona. /laBienue cBera.

D¢ dexr Komnrona u ero MHTEpIipeTaIysi B CBETE KBAHTOBBIX MPEACTABICHUH O IPUPOE
W3JIy4EHHUS.

Monenu aroma Tomcona u Peszepdopna u ux nporuBopeuns. [Tocrynatsl bopa. Criekrp
aToma BOJIOpOJa.

Boposckas teopust crpoenus atoma. OnbiTel @panka u ['epua.

I'unore3a ne bpoiid. OkcnepuMEHTaldbHbIE MOATBEPKICHUS BOJHOBBIX CBOMCTB
MUKPOYACTHII.

[TpunHuMI U cOOTHOLIEHUS Heonpeaenénnoctei [ 'eizendepra.

BonnoBas ¢yHkmus u e€ craructudeckuwii cmbicin. OOmiee ypaBHeHue llpemmnrepa.
VpaBuenue lllpenunrepa nis cTalnOHAPHBIX COCTOSIHUM.

ATOM BOJIOpO/ia B KBAHTOBOM MEXaHUKE.

KBanrtoBeie uncina. [IpaBuna or6opa.

[Tpunuun [aynu. Pacnipenenenue 3JeKTpOHOB 110 SHEPrETUYECKUM YPOBHSAM aTOMA.
Cocras, 3aps/ 1 pa3Mep aTOMHOTO sipa.

JledexT Macchl U BHEPTUsI CBSI3U aTOMHOTO s1/Ipa.

Mopenu aToMHOTO siApa. SnepHbIe CUIIBI.

PaguoakTuBHOE M3TyYEeHUE U €TO BUJBL.

3aKoH paJnoaKTUBHOrO pacrnaja. [IpaBuna cmemenus.

SnepHble peakuu U UX THIIBL.

5.3. CamocTosiTe/IbHAsA padoTa 00y4aromerocs.

AN .

~N o

10.
11.

[TpumepHBIe TeMBI pedepaTUBHBIX PadbOT
1 cemectp
®du3nka — HayKa IMO3HaHUSA MUpa.
[TpoctpaHcTBO U BpeMs B (pUBHKE.
YepHsble nbIpsl BO BeeneHHOM.
Vuenne K.O. [{nonkoBckoro.
MonenupoBaHue rpoliecca pacpoCTpaHeHus yAapHOI BOJIHBI IPU B3pbIBaX B PA3IUYHBIX
cpenax.
Kunernka u TepMoarHaMUKa OMOIOTUYECKUX MTPOLIECCOB.
[Topsinok u GecopsA0K B MUpE OOJIBIINX MOJIEKYJI.
OKCHepUMEHTAJIbHBIE HCCIEIOBAaHUSl AJIEKTPOMArHUTHOTO TMoJsi 3eMid B 00JIacTH
CBEPXHU3KHUX YacTOT.
[ITapoBast MOHUA U €€ NPUPOJA.
MaruutHoe nosie 3eMJu.
Monnus u e€ npupo/a.
2 cemecTp
DJIEKTPUUYECTBO B KUBBIX OPraHU3Max.
DeKTpUUecTBO B aTMOchepe.



JlazepHO-MHAYLIMPOBAaHHBIE THIPOJUHAMUYECKHUE BOJIHBI.
Pu3nyecKue METOIbl PErUCTpaluy 3eMIICTPSICEHUN.
[TpumeHeHue yapTpa3ByKa B MHTPOCKOIIHH.

buorpadus A.C. [Tomosa.

B0JI0KOHHO-0NTUYECKHE THPOCKOIIBI.

Counnre.

KocMonoruyeckoe KpacHOE CMEIICHUE.

©ooNe U AW

Crnmcok MOXeET ObITh 3HAUUTENBHO pacmupeH. Temy pedeparta CTyIEHTBI COINIACYIOT C
IPENOIaBaTEIEM.

@®oHx  oueHouHblXx cpeactB  (POM) ang OpoBedeHMs  aTTECTAlMM  YPOBHS
c(OPMHPOBAHHOCTU KOMIIETEHIUI OOyJaromuxcs Mo JUCHUIUIMHE O(QOpPMIISETCS OTAEIbHBIM
JOKYMEHTOM.

7. YAEBHO-METOAUYECKOE U UTH®OPMAIIMOHHOE OBECIIEYEHME
JUCIHHUIIINHBI
7.1. Kuuroooecne4eHHOCTh

HanmeHoBaHue TuTepaTyphl: aBTOP, HA3BaHUE, BUJ U31AHUA, Ton KHUT'OOBECIIEHEHHOCTD

H3aTeILCTBO H3/1aHHs Hamnuue B 3JICKTPOHHOM KaTaJiore

9BC

OcHoOBHas JUTEpaTypa

1. Ky3nenoB, Apremuii AprembeBu4. Dusmka:
Mexanuka. MornekysspHas (u3MKa. JIEKTPUYECTBO U http://e.lib.vIsu.ru:80/handle/123456
MarHeTu3M. OIEKTPOMAarHWTHBIE KOJeOaHWsT ¥  BOJHEIL. 789/3211
Ontuka : yuebHoe mocoome / A. A. KysHenos ;
BilaguMupckuii  TOCYyapCTBEHHBIM  YHUBEPCUTET HMEHU
Anekcannpa I'puroppeBmua u Huxomas ['puroppeBuua
Cronerobix (Bnl'Y) .— U3a. 2-e, ucnp. u nomn. — Bragumup 2013
: BraguMupckuil rocylapCTBEHHBIM YHUBEPCUTET HMEHHU
Anekcannpa I'puroppeBuua u Huxkomas ['puropbeBuua
CromeroBeix (Bal'VY), 2013 .— 160 c. : wn. — Umeercs
3NIEKTpOHHAs Bepcus .— bubimorp.: ¢. 155-156. ISBN 978-5-
9984-0337-8.

2. Kymnmm, Aunekcanap AdjekceeBud. Dmsnka
METOJMYCCKAE YKa3aHWs K TEOPETHYECKOMY MaTepHay, http://e.lib.vlsu.ru:80/handle/123456
MPAKTUUECKUM 3aHATHSIM W 3aJaHUSM, TECTaM, KOMILIEKCY 789/2624
71a00paTOPHBIX PaOOT AJIS CTYAECHTOB JUCTAHIIMOHHOM (hOPMEI
obOyuenus / A. A. Kymum, JI. B. I'pyrackas ; Bnagumupckmuii
TOCYJapCTBEHHBIH  YHHBEPCHTET WMEHH  AJleKkcaHipa
I'puropreBrua u Hukonas I'puropbeBuua CroneroBbix | 2013
(Bnl'Y), Kadenpa obmeli u npukinagHoi GU3MKH ; TIOJ pel.
A. A, Kymmma .— Bruagumup : Brnagumupckuii
TOCYJapCTBEHHBIH  YHUBEPCHTET WMEHH  AJleKkcaHipa
I'puropseBnua u  Hukomas I'puropseBnua CToNETOBBIX
(Bnl'Y), 2013 .— 214 c. : un., Tabn. — Mmeercs anmeKkTpoHHAs
Bepcust .— bubmmorp.: ¢. 211-212.

3. duzuka : METOIWYECKHME YKa3aHMS JUIS TOJATOTOBKH
CTyIeHTOB K TectupoBanuto / A. ®. lankun [m np.] ; http://e.lib.vIsu.ru:80/handle/123456
Bnamumupckuii  rocylapCTBEHHBIH  YHUBEPCUTET HMEHH 789/3390

Anexkcannpa [I'puropseBnmua u Huxonas ['puropseBnua
CroneroBoix (Bal'V), Kadempa obumeil u mnpuxiagHon




¢usukn — Bnagumup : Brnagumupckuil rocynapcTBEeHHBIN
YHHMBEpcUTET uMeHU Anekcanipa ['puropeeBuda u Hukomnas
I'puropreBuua CroneroBeix (Bal'Y), 2013 .— 243 c. : win. —
Hmeercs anekTpoHHast Bepcusi .— bubamorp.: c. 242.

2013

4. AnutonoBa, M.A. ®U3NKA. Mexanuka. MonekymnspHas
¢bmuka. TepMommHaMuKa. DIEKTPHUECTBO. MarHeTH3M.
Mexanndyeckue KoyicOaHWs M BOJIHBL. BoJHOBas ONTHKA:
yueOHoe mocobue/ M.A. Anronora. HO.K. Kokypuna,
Bragmm. roc. ya-T um. A.I'. u H.I'. CroneroBbix. — Bmagnmup:
Wzn-Bo Bal'Y, 2017 ISBN 978-5-9984-0776-5

2017

JononuuTenbHas auTeparypa

1. F'aaxun, Apkanuii @egoposuy. Jlekuun no gusuke : B 4
4. : [yueOHoe mocobme] / A. ®@. ankun ; Bmagmmupckuit
rocynapcTBeHHbld  yHuBepcuteT (Bnl'Y) .— Bruamummp :
Bnanumupckuit  rocymapctBeHHbI  yHHBepcuter (Bial'Y),
2004-2007.

2004 -
2007

http://e.lib.vIsu.ru:80/handle/123456
789/469

2. YeproB A.I'. 3amauynuk no ¢usuke: YueOHoe mocobue
st Bry3oB / A. I'. UeproB, A. A. BopobObeB. — 8- u3n.,
nepepad. v gon. — M. : dusmariur, 2007. — 640 c. : ui., Tabd.
— ISBN 5-94052-098-7.

2007

3. Imutpuena, Enena BajepbeBHa. YueOHOe nocobue 1o
¢usuke : mexannka / E. B. Jlmutpuera, B. C. IlnemmBues ;
Brnagumupckuit rocynapctBeHsbiit yauBepcureT (Bal'Y) .—
Buagumup : BraguMupcKkuii TOCY 1apCTBEHHBIN YHUBEPCUTET
(Bnl'Y), 2009 .— 143 c. : ui., Tabn. — Mimeercs 3neKTpoHHasI
Bepcus .— bubmmorp.: ¢. 143. ISBN 978-5-9984-0005-6.

2009

http://e.lib.vIsu.ru:80/handle/123456
789/1304

4. CageaneB U.B. Kypc obmeii ¢usuku : yaedHOe mocodue
st BTy30B: B 3 1./ . B. CaBenbeB. — 7-€ U3/1., CTEPEOTHIL. —
CII6.: Jlams, 2007 — (Jlyumme kimaccuyeckue YIEOHHKH)
(Kimaccnueckas yueOHast nmutepatypa no ¢usuke) (Y4ueOHuKH
i By30B. Criennanbhas aureparypa). — ISBN 978-5-8114-
0629-6.

2007

6.2. lepuoanyeckune N3IaHUA

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

6.3. UuTepHeT — pecypchl

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

2. http://www.e-science.ru/physics
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7. MATEPUAJIBHO-TEXHUYECKOE OBECIEYEHUE JIMCHUIIJINHBI

Jlts  peammzanmm  MCUMIUIMHB QU3MKA HMEIOTCS CHENMAIBHBIC [TOMEINEHHs JUls
NPOBE/ICHUS 3aHATHH JICKIMOHHOTO THINA, 3aHATHH INPAKTHYECKOTO THNA, TPYNIOBBIX M
HHIMUBHYAJIBHBIX KOHCYJIBTALMH, TEKYIIEr0 KOHTPOJIS U IIPOMEXYTOYHOM aTTeCcTalliu, a TaKKe
MOMCIEHHUS  JUIsL  CaMOCTOATENbHOM  paboTtel.  JlaGopaTopHble paGoThl  NPOBOASTCS B
1abopaTOPUSIX MEXAHUKH M MOJIEKYIISIpHON pusuku( 428, 429), snekTpomarnernsma ( 425, 426),
ONTHUKH (422, 424).

[lepevenb  MCTIONB3yeMOro  JIHLEH3MOHHOTO IIPOTPAMMHOTO  OOECITCYEHHS: [aKeT
oucHpx porpamm Microsoft Office, Microsoft Open Licence — 61248656

PaGouyo nporpammy cocraBui B.B. Jlopoxkos

Penensenr i ///ZZ ) / ]// i ‘/[ o
SLHAL e Dy, S T I ACkean
gogn ARG Yo llF, [
£ 77 “Mx.
[Iporpamma paccmoTpena u 0106peHa Ha 3aceanun  kadeapsl obmmas w/npuKiIaHas Gpusnka
Y

IIpotokon Ne 7 ALY/ rona
3aBeyrommii kadeapoi -B.B. JlopoxkoB

7
PaBouas nporpamma paccmoTpena 1 0100peHa Ha 3acelaHiH yueGHO-METOIMIECKON KOMUCCHH
Harnpasiiennst 27.03.01 CranaapTr3aius U METPOIOTHS

Ilporokon Ne ] or 30 &X/ roja /¢/
lpencenarens komucenn Lz, Joy AM A hl
/ & 7

J



