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Hensvm

1. IEJIM OCBOEHMA JUCIIUIIJINHBI

OCBOCHUA JUCHHUIIINHBI

«Dusukay

IBIIAETCa oOecIeueHue

Oymyiero

crienyanucTa HaydyHoH (usnueckord 0a30if, Ha KOTOpOHl B BBICHIEH TEXHMYECKOW IIIKOJIE
CTPOUTCS OOLIEUHKEHEPHAs U clielualibHas NoAroToBka. [locnenoBarenbHoe nu3yuyeHue GU3NKu

BbIpa0aThiBaeT creuupuueckuid MeToj MBIIIICHUS,

(GU3NUECKyI0 HHTYHIIHIO,

KOTOpbIE

OKa3bIBAIOTCS BEChbMa IUIOJAOTBOPHBIMM M B Jpyrux Haykax. CrHenuanucTsl, MOJy4YHMBILUE
IIUPOKOe (PU3UKO-MAaTEMATUYECKOe OO0pa30BaHUE, MOTYT CaMOCTOSATEIBHO OCBAUBAaTh HOBBIC
TEXHUYECKHE HAIPaBJIECHHUsS, YCIIEHIHO PaboTaTh B HUX, JIETKO NEPEXOAUTh OT PELICHUs OJHUX
3aa4 K JAPYrUM, UCKaTh HECTAHIAPTHHIC M HETPAIUIIMOHHBIC MYTH, YTO OCOOCHHO BAaXXHO IS
npodecCHOHATIBHON MOOUIBHOCTH CHEMAIMCTOB B YCJIOBHUAX YCKOPEHHOI'O PAa3BUTUS TEXHUKH.

3amauu:

® TCOPETUUCCKAsA IIOAIOTOBKA B obnactu (1)I/I3I/IKI/I, ITIO3BOJIAOIIaA 6y,I[y1_I_[I/IM HWHXCHCpaM

OpPUEHTHPOBATHCS B MOTOKE HAYYHOW M TEXHMUYECKOW MH(POpPMaLuU U oOecreyrBaromas
UM BO3MOXHOCTH HCIIOJIB30BaHHUA HOBBIX (1)I/ISI/I‘IGCKI/IX IIPUHIUIIOB B TCX o6nacmx, B
KOTOPBIX OHHU CHELUAINZHPYIOTCS;

q)OpMI/IPOBaHI/Ie HAayYy4YHOI'O MBIIUICHHWA, B YaCTHOCTHU HNPABUJIbHOI'O IMOHMMAHUA TI'PaHHUI]
OPUMEHUMOCTH pa3IMYHbIX (PU3MUECKUX T[IOHATUH, 3aKOHOB, TEOPUM U yMEHHUS
OLICHMBATh CTENEHb JIOCTOBEPHOCTU pE3YyJbTaTOB, IIOJYYEHHBIX C IIOMOILBIO
SKCHCPUMCHTAJIbHBIX UJIM MAaTEMATUUCCKHUX METOA0B MUCCIICIOBAHUS

BbIpa0OTKa NPUEMOB U HABBIKOB PEIIEHUM KOHKPETHBIX 3a7ad M3 pa3HbIX oOiacteil
(bu3uKHU, TOMOTalOIUX CTYACHTaM B JaJbHEHIIEM pelaTh MHKEHEPHbIE 3a/1a4H.
O3HAKOMJICHHE CTYJCHTOB C COBPEMEHHOW HAy4YHOH ammapaTypoil W BeIpabOTKa y HHUX
Ha4YaJIbHBIX HABBIKOB IIPOBCACHHA OKCICPUMCHTAJIBHBIX HAaYYHBIX I/ICCJICIIOBaHI/Iﬁ

Ppa3INIHbIX (I)I/ISI/I‘IGCKI/IX SIBJICHUM U OLICHKU HOI‘pGH.IHOCTCﬁ HSMCpCHI/Iﬁ.

Z[I/ICI_II/IHJ'II/IHa «Du3nka» 0THOCUTCS K 0053aT€IIbHOM YacTH y‘Ie6HOl"O I1J1aHa.

2. MECTO JUCHUIIVIUHBI B CTPYKTYPE OIIOII

3. IJIAHUPYEMBIE PE3YJIBTATBI OBYYEHUS 110 JUCHUIIJINHE

HnaHpreMHe PE3YIbTATHI 06yqu1/I51 MO0 AUCHUILUIMHE, COOTHECCHHEBIC C INIAHUPYCMbBIMU

pe3yiibTaTaMnu OCBOCHUA OI1IOII (KOMHeTeHHI/IHMI/I n HHIAUKaTOpaMH JOCTHUKXCHUA

KOMITETECHIIH).

dopmupyembie [Tnarupyembie pe3yabTaThl 00YICHHS 110 JUCITUILUINHE, B HanmenoBanme

KOMIIETCHIIMU COOTBETCTBUHU C UHAUKATOPOM JOCTIIKEHUS KOMIIETEHIIUU OLICHOYHOTO
(xom, comepkanue WNunukatop Pesynbrarel 00y4eHuUs IO JUCIUATUINHE cpencTtaa
KOMIIETCHIINN ) JOCTHIKEHHS
KOMIIETEHI[UMN
(x00, codepoicanue
uUHOUKAmMopa
VK-1 Crocoben | YK-1.1. 3HaeT KOPPEKTHbIE MOCTAHOBKU KJlAacCUUeCKUX | TecTOBBIE
OCYILIECTBIISATh IpumensieT 3a/ad. BOIIPOCHL.
MONCK, KPUTHYECKHUH | TIOCTAHOBKH Ymeer: OTIpeNieNaTh obmme (hopMEI, 3anaun
aHaM3 H  CHHTE3 | KIACCHYECKHX 3a7ad | 3aKOHOMEPHOCTH, HCIIOJB30BATh
nHpOpMAaLNH, YK-1.2 WHCTPYMEHTAJbHBIE CPEACTBa (DM3UKH, IOHSTH
MIPUMEHSTh AnHanusupyer MOCTABJICHHYIO 3a/a4y, 'PAMOTHO IT0JIb30BaThCS
CUCTEMHBIHN 1oaxon 3aKOHOMEPHOCTH B SI3BIKOM Hpe}lMeTHOﬁ 00J1acTH.
TSt PEMIEHNs | GnacTH Bnageer: xynbTypoil MBIIIIEHUS, CIOCOOHOCTHIO
TMOCTABNCHHBIX 38184 | oo1ecTREHHBIX HayKk K 0000IIEHHIO, aHau3y, BOCTIPHATHIO
M MATCMATHKI H.L.I(bopMauMI/I, MMOCTAHOBKE IIEJIM U BEIOOPY MyTeEi
€€ TOCTIKEHUS.




OIIK — 1 Criocoben

OIIK-1.1.

3uaet 001mme GopMbI, 3aKOHOMEPHOCTH,

AHAJIN3UPOBATH HpI/IMeH}ICT WHCTPYMEHTAJIbHBIE CPELCTBA (I)I/I3I/IKI/I CI/ITyaI_[I/IOHHBI
3aaun MOJIOXKEHHE 3aKOHA H Vyeer: € 3a7a4M.
NPOpECCHOHANLHO | METOABI B OGNIACTH | - paGoTAaTh B KOMAH/E, 00/Ia1aTh
il ISATENBHOCTH Ha | €CTECTBEHHBIX HAYK | ¢110c0GHOCTBIO K CAMOOPTAHH3AIIHH H
ggig]:emﬁ’ gg??;mm camo00pa3zoBaHuio, paboTaTh B KOMaH/IE,
-IIPOBOJIUTH KCIIEPUMEHTHI 10

3aKOHOB U METOJIOB | AHAIU3UPYeET .
ECTECTREHHEIX HAYK | 3a72un 3aJJaHHBIM METOJIMKaM ¢ 00paboOTKOM u
¥ MaTeMaTHKH npodeccronanphoii | AHATU30M HX PE3YJIbTATOB

JeATEeIbHOCTH Ha Bnaneer

OCHOBE TIOJIOKEHHIA, | CTOCOOHOCTBIO UCIIOIb30BATh

3aKOHOB M METOJIOB B COBPEMEHHBIC MH()OPMAIIMOHHBIC

obnactn TEXHOJIOTHH, TEXHUKY, IPUKJIaTHbIC

€CTECTBCHHBIX HAYK | IporpaMMHBIE CPEACTBA IIPH PEIICHUU

1 MaTEMAaTHKU 3a/1a4 TPo(heCCHOHATILHON ACATEIBHOCTH
OIIK - 2 Cnoco6en | OINK-2.1. 3HaeT (U3NUECKHe OCHOBBI, OCHOBHBIC TecroBble
opmymHpOBaTH Dopmyaupyer 3aKOHBI M TOHATHS (PU3UKU. BOITPOCHI.
3anaqn 3anaqn Ymeer: 3anaqu.
l;IpO(beCCI/IOHaJ'IBHO pohecCHOHANBHOM | _ M3MepSTH QU3MYECKHE BETUUUHBI,
W ACATCIBHOCTH Ha | ACATCIRHOCTH Ha - 00pabaTbIBaTh pe3yibTaThl U3MEPEHUH,
OCHOBE 3HAHW | OCHOBE 3HAHMIA,

- CTPOUTH TpaduKu,

PO UIBHBIX npo¢eCcCHOHANBHBIX
pasNIenon pasNenon -(opmupoBaTh pe3ynbrar,
MAaTEMATUYCCKUX H | MAaTEMAaTHYCCKUX U BOCHpHHHMaTB I/IH(l)OpMaHI/IIO K aHaHI/ISy’
€CTeCTBCHHOHAy4YH | ecTecTBeHHOHay4HbI| CAMOCTOATEIRHO YBUACTD CICACTBHA
BIX OUCHUIUIMH | X JUCLUIUIMH C(bOpMy.]'II/IpOBaHHOFO pe3yibTara, ACIaTh
(Mopyneit) (Moyneit) BBIBOJIBI.

OIlK-2.2. Brnaneetr ocHOBHBIME NTpUEMaMH

Hcnons3yer 00pabOTKH M ITPeICTABIEHUS

npoQHIBHBIC AKCIIEPUMEHTAIIbHBIX JIAHHBIX

pasiensl

MaTEMAaTUYCCKUX U

€CTECTBCHHOHAYYHBI

X JUCUMILINH

(Moyneit)

4. OBFBEM U CTPYKTYPA JUCHUTIJINHBI
Tpyn0eMKOCTh TUCITUTUTIHBI COCTABIISET 8 3a4eTHBIX eTUHHUII, 288 4acoB.
TeMaTuyecKMid IJIaH
¢popma 00ydyeHHs — OUHASA
2 = & KonTakTtHas pabota o Dopmbl
Ne HaumenoBanue TeM 1/uim 3 38 o0y4aromuxcs g & TEKYILEro
/1 pa3/IesioB/TeM TUCIUTLTHHBI 2 E = C MearorHYeCKUM Z E KOHTPOJIS
© S pabOTHUKOM © o YCIIEBAEMOCTH,




o - ¢dbopma }
& é MPOMEKYTOUHOU
Z g arrecranuu
= o 5 (no cemecmpam)
= = 3
2 5 g,
S 5 =
£ 2,
= 8
e 3
= =
1. Mexanuka 1 14 0 6 30
1 Kunematnka  mocTymaTenmsHOTO 1 2 4
JBHKCHUS
2 Kunemaruka BpalaTeaIbHOTO 2 2 2 4
JIBIDKEHHSI
3 Junamuka MOCTYTAaTENHHOTO 3 2 4
JBHKCHUS
4 Junamuka BpalaTeaIbHOro 4 2 2 4
JIBIDKEHHUSI
5 3aKOHBI COXpPaHEHUSI. 5 2 4
6 DJIeMEHThl MEXAHUKHA KUIKOCTEH 6 2 2 4 Peiituur-
U ra3oB KOHTpoJib Nel
7 OneMeHThl CHelUaJbHOW Teopuu 7 2 6
OTHOCHTEIIbHOCTH
2. OcHOBBI MouteKysipHoi | 1 14 8 33
(DU3UKHU ¥ TEPMOAMHAMUKH
8 MosekyJIapHO-KUHETHYECKasT 8 2 2 3
TEOpHsi ra3oB
9 OJIEMEHTBI KJIACCUYECKOMN 9 2 3
CTaTUCTHKH
10 | PeanbHbie Ta3bl 10 2 2 3 PeliTunr-
KOHTPOJIb Ne2
11 CsorictBa xuaxkocted. CBolicTBa 11 2 3
TBEPJIBIX TEL.
12 | DnemeHTHl GU3NYECKON KHHETUKH 12 2 2 3
13 | IlepBoe Hauano TEPMOIMHAMHKH 13 2 3
14 | Bropoe Ha4yao TepMOAMHAMUKHA 14 2 2 3
3. DJIEKTPUYECTBO U MarHETH3M 1 16 12 12
15 | DnemeHTsI TEOpUHU OIS, 15 2 3
Hanpsxennocts
3JIEKTPOCTATHUECKOTO  TOJNA B
BaKyyMme
16 | [ToTeHInas 3JIEKTPOCTATUYECKOTO 16 2 2 3
oISt
17 | IMdAEKTpUKH B 3JIEKTPUYECKOM 17 2 3 PeliTunr-
oJie KOHTPOJIb Ne3
18 | [IpoBOMHUKK B BIIEKTPUYECKOM 18 2 2 3
noJje
Bcero 3a 1 cemectp: 1-18 36 18 63 | Dx3amen(27)
1 [locTOSTHHBIN STIEKTPUUECKHI TOK 1 2 2 2 2
2 MarauTtHoe 1oJie B BAKyyMe 2 2 2 2
3 MartuuTHOE o€ B BEIIESCTBE 3 2 2 2 2
4 OnekTpoMarHuTHasi HHAYKIHS 4 2 2 2
4. Konebanust 1 BOJTHBI 2 8 8 8
5 MexaHuueckue KonebaHus 5 2 2 2 2
6 MexaHnuuecKHe BOJIHBI 6 2 2 2 Peiitunr-




KOHTpOJb Nel
7 DJICKTpOMAarHUTHBIE KOJICOaHUs 7 2 2 2 2
8 DJICKTPOMAarHUTHBIC BOJIHBI 8 2 2 2
5. OnTrka 2 8 8
9 I'eomeTpuyeckas onTuka 9 2 2 2 2
10 | UnTepdepennus creta 10 2 2 2 Peittunr-
KOHTPOITb Ne2
11 | dudpakuus cBeTa 11 2 2 2 2
12 | llonspusanus ¥ AUCHEPCHsI CBETA. 12 2 2 2
6. KBanroBas dusmuka 2 12 12 12
13 | TenmoBoe m3nyuenue. KanroBas 13 2 2 2 2
MPUPOJIA CBETA
14 | Crpoenue atoma. Teopus bopa 14 2 2 2
15 | DneMeHTHI KBAHTOBOM MEXaHHUKH 15 2 2 2 2
16 | CoBpeMeHHBIE TIPEACTABICHUS O 16 2 2 2
CTPOCHUH aTOMa
17 | 3oHHas TeopHst TBEPABIX TEI 17 2 2 2 4 Pelitunr-
KOHTpoJIb Ne3
18 | CrpoeHue u CBOMCTBa aTOMHBIX 18 2 2 4
sinep. PaagroakTUBHOCTS.
SnepHbie peakuuu.
DneMeHTapHbIC YaCTHIIHI
Bcero 3a 2 cemecTp: 1-18 36 18 36 45 | Dx3amen(27)
Hamnunuue B gucuumnune KIT/KP
Hroro no nucuuruinie 1, 72 18 54 108 | Dk3amen(27)
2 Dx3amen(27)

CoaeprkaHue JICKHHOHHBIX 3aHATHI MO0 TUCHUILINHE

Paszpgen 1. Mexannka

Tema 1. Kunemaruka noctynarenbHOro JBUKCHUS

Copepxanne Tembl. Hekoropble cBeiaeHHMsT W3 MaTeMaTuku. Poib MareMaTHKH B
u3zyueHuH ¢pusuku. OyHKIUU U UX npou3BojHble. HTerpupoBanue. O cMbIciie TPOU3BOAHON U
UHTETpala B TMPWIOKEHUM K (U3NYECKUM 3aJadyaM. OJEMEHThl BEKTOPHOW anreOpsl:
OTpe/ielIeHue BEKTOPa, CIOKEHHE BEKTOPOB, YMHOXKEHHE BEKTOPOB, Iu((depeHIupoBaHue
BEKTOPHBIX BenuuuH. [{uddepeHnmanbuble ypaBHEHUS. DJIEMEHTapHbIE CBEACHHS U3 TEOPUU
BEpOATHOCTH. KMHEMaTHKa Kak pa3fen MeXaHuKd. MexXaHW4ecKkoe IBMKEHUE KaK MpOCTeHInas
dbopma nBmxeHUs: Matepun. MartepuanbHas Touka (dactuia). Cucrema orcueta. MHepuuaibHbie
cuctembl otcueta. Paauyc-exrop. Ilpunnun ortHocurensHocTH [anmunes. Tpaektopus.
ITocTynarenpHOE ABUKEHUE TBEPAOTO TENA.

Tewma 2. Kunemaruka BpamaTeabHOTO IBUKEHUS

Conepxxanne temsl. Pannyc KpuBU3HBI TpaeKTOpuH. JIMHENHas CKOPOCTh M JIMHEHHOE
yckopeHue. TaHreHIMaabHOE 1 HOpMallbHOE YCKOpEHUsI. CBSA3b MEXAY JIMHEWHBIMU U YTJIIOBBIMU
KMHEMaTUYeCKUMU BEJIMYMHAMH.

Tema 3. /luHamMKKa NOCTYNAaTEIbHOTO IBUKEHUS

Conepxxanne TeMbl. /lnHamMuka Kak pasgen MmexaHukd. llepsenii 3axkoH HperoToHa u
MOHSITHE MHEPLUAIBHON CHUCTEMBI OTcueTa. Bropoii 3akoH HbroTOHA M MOHATHE CUIIBI, MAacChl U
UMITyJIbCa. YpaBHEHHE ABWXKEeHUsA. Tpetuid 3akoH HprOTOHa W mpeaensl €ero MpUMEHHMOCTH.
Heunepruanbasie cucteMsl orcuera. AOCOMIOTHBIE U OTHOCHTEIBHBIE CKOPOCTh U YCKOpPEHHE.
Cwtel unepruu. Llentpo6exnas cuna. Cuna Kopuonuca. Cuctema maTepuasibHbIX Touek. LleHTp
uHepuuu (1eHTp macc). Teopema o IBUKEHUU LIEHTpa UHEPLIUH.

Tema 4. Jlunamuka BpalaTeIbHOTO JTBUKEHUS




Copnepxxanue teMmbl. [lonsTue abcosoTHOro TBEpHOro Teiaa. MOMEHT cuiibl. MOMEHT
uMIysnbca. MoMmeHT umHepumu. Teopema IllteliHepa. YpaBHeHHE MOMEHTOB (CBSI3b MOMEHTA
UMIyJbCa C MOMEHTOM CHJIbI). YpaBHEHHE BpaIIATE€IbHOIO JBM)KEHUS TBEPAOrO Teja
OTHOCHUTEJIbHO HEMNOJBW)XKHOM ocH. KuHeTmueckass 3Heprus Bpalarolerocs TBEPAOro Tela.
['mpockonmueckuii 3¢ pext. CBOOOIHBIE OCH.

Tema 5. 3akoHBI COXpaHEHUS

CopnepxaHue TeMbl. 3HaUEHHUE U COJEP)KaHUE 3aKOHOB COXPAHEHUS B MEXAaHUKE. 3aKOH
coxpaHeHus wumnyiabca. OIHOPOJHOCTh MPOCTPAHCTBA. PeakTHMBHOE JBMXKEHUE. 3aKOH
COXpaHEHHMsI MOMEHTa uMIyiabca. V3oTpomms mpocTtpaHcTtBa. Pabota, »HEprusi, MOIIHOCTb.
CBs13b MeX Ay NOTEHUNAIBHOMN 3Hepruen u cuioi. [lonstue cunosoro nosst. KoncepBaTuBHble 1
HEKOHCEPBATUBHBIE CUJIbl. 3aKOH COXPAaHEHMsI SHEPruM B MexaHuke. OIHOPOAHOCTh BPEMEHHU.
KoHcepBaTtuBHas u AMCCUNIATUBHASA CUCTEMBI.

Tema 6. Di1eMEHTBI MEXaHUKHU KUJIKOCTEN U ra3oB

Copnepxanne Tembl. OOIIUE CBOMCTBA KUIAKOCTEM U ra3oB. YpaBHEHHUE [BUKCHHUS B
dopme Diinepa. Ilome ckopocteil, JNUHUM U TPYOKHM TOKa. YpaBHEHHWE HEPA3PHIBHOCTH.
VYpaBuenue bepnymnu. Cucrema ypaBHEeHHMM ra3zoauHamMuku. Bsskocte. TeueHue BsA3KOU
wuakoctu. @opmyna [lyaseiins. JlamunapHblil 1 TypOyaeHTHBIN pexxuMsbl TeueHus. Llupkynsanus
ckopoctu. lloTeHimanbHOE M BUXpEBOE NBMXKEHMS. [[BU)KEHHME Tel B KMAKOCTSIX M rasax.
Teopema JKykoBckoro.

Tema 7. DyieMeHTBI ClIEUAIbHON TEOPUU OTHOCUTEIbHOCTH

Conepxxanne Tembl. [IpuHIMTT OTHOCHTENBHOCTH ODifHIITEHHA. Poib ckopocTu cBeTa.
[Toctynar mocrostHcTBa ckopoctu cBeTa. [IpeobpasoBanus Jlopenna. JlopeHiieBo cokpaiieHue
JUIMHBl U 3aMEJUICHUE BPEMEHH. PessaTMBUCTCKMI UMITyJIbC. B3aMMOCBSI3b Macchl M DHEPIHUU.
Hedext macc. Dueprus cBsa3u. COOTHOIIEHHE MEXKIY MOJHON YHEPTrUeil 1 UMITYJIbCOM YaCTHIIBL.
['panuna npuMEHUMOCTHU KJIACCUYECKOH (HbIOTOHOBCKOI) MEXaHUKHU.

Paznen 2. OCHOBBI MOJIEKYISPHON (PU3UKU U TEPMOAMHAMUKI

Tema 1. MonekynsipHO-KMHETHYECKAsA TEOPUS ra30B

Copepxanne Tembl.  OCHOBHBIE IIOJIOKEHHMSI MOJIEKYJISIPHO-KUHETUYECKONH TEOpUHU
BeIeCTBA. MUKpPO- U MakpOCOCTOSIHHsA cHCTeMbl. Makpockonnyeckue mnapamerpsl. IlonsTue
UICAIBHOrO ra3a. MoJeKyJIIpHO-KUHETUYECKOE TOJIKOBAaHUE TeMIlepaTypbl. UuCIO cTeneHen
cBOOOABI MOJIEKYJIbl. BHYTpeHHsIsI 3Heprusi MaeajlbHOro rasza. 3akoOH paBHOpACIpeaeiIeHUs
SHEPIUu IO CTENeHs M CBOOOJbI. JlaBleHHEe ra3za ¢ TOYKU 3PEHUS MOJEKYISPHO-KMHETHUECKOM
Teopur. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO — KMHETUYECKOW TEOpHH. YpPaBHEHUE COCTOSHUS
uaeanbHOro rasa (ypasHenue Knanelipona — Menzeneesa) .

Tema 2. D11eMeHTHI KJIACCUYECKOW CTaTUCTUKHU

Conepxxanue Tembl. J{MHAMHUYECKHE M CTAaTHUCTUYECKHE 3aKOHOMEPHOCTU B (DU3HKE.
Cratuctuueckuii meroa wuccienoBaHusi cucteM. da3oBoe NpPOCTPaHCTBO, (pa3oBast TOUKa,
dazoBas sueiika. IlonsTne o ¢ynkuun pacnpenenenus. CTaTUCTHYECKOE YCpEIHEHUE.
Pacnipenenenne Makcpema (pacmpeeneHiue MOJIEKYJT 10 a0COMIOTHBIM 3HAYEHHUSIM CKOPOCTH).
Cpennue ckopoctu Moinekyn. bapomerpuueckas ¢opmyna. Pacnpenenenue bonbimana.
Pacnipenenenne Makcsenna — bonerimMana.

Tewma 3. PeanbHble ra3sl

Conepxxanne TeMbl. CHIIBI MEXKMOJIEKYJIIPHOTO B3aUMOJCHMCTBUS B ra3ax. YpaBHEHHE
Ban-nep-Baanbca. M3otrepmbl peanbHOro raza. MetactabuibHble cocTosiHUS. KputHueckoe
coctosiHre. BHyTpeHHsis sHeprus peanbHoro raza. dddexr [xoyns — Tomcona. CxmkeHre ra3oB
Y NIOJTy4EHUE HU3KUX TEMIIEPATYP.

Tema 4. CoiicTBa )KUIKOCTEN

CopnepxaHue TeMbl. XapaKTEpUCTHKA >KUJIKOrO cOCTOssHMs. CTpoeHHe >KHIKOCTEM.
brxuuii nopsinok. I[loBepxHocTHOE HaTsxeHHe. CHIIbI, BOSHUKAIOIINE Ha KPUBOM OBEPXHOCTH
xuakoctu. @opmyna Jlammaca. YcinoBus paBHOBecusl Ha rpaHuie AByX cpeld. KpaeBoi yrosm.
CwmaunBanue. KanuisipHble sSIBICHHUS.

Tema 5. CBoiicTBa TBEpABIX TEN



Copnepxanme TemMbl. AMOp(QHbBIE U KpUCTaTHUecKkue Tena. Kpucrammnueckas pemierka.
HanpHuii mopsimok. Ympyras u 1iactudeckas nedopmaruu. 3akoH ['yka. Jledpexter B
Kkpucramuiax. JKuakue KpucTasuibl.

Tema 6. DreMeHTHl (U3UIECKON KHHETUKH

Conepxanue TeMbl. [loHATHE CTOJIKHOBEHHS. YIPYroe W HEYNPYroe CTOJIKHOBEHMS.
[TpunensHoe pacctosiHue. Paccessnue yactun. CpenHss JuHa cBoOogHoro npobera. [IpuHiun
JIETAJIbHOTO PaBHOBECHSI.

[Tonsitue o ¢Qusnueckol kuHeTHKe. HepaBHOBECHBIE cHUCTeMBbl. Bpems penakcaiuu.
Asnenns neperoca. Juddysusa. Koapounuent muddysuu. TemnonpoogHocts. Koaddumuent
TEIIONPOBOAHOCTH. BsizkocTh (BHYTpeHHee Tpenue). Koo dumment Bszkoctu. Junamuueckas u
KMHEMaTu4ecKas BS3KOCTb.

Tewma 7. [lepBoe Ha4aJI0 TEPMOTUHAMUKHI

Copnepxanne  tembl.  CraTUCTMUECKMH W TEPMOAMHAMMYECKUH  METOJBI.
TepmoaunaMmuyeckas cucrema. TepmoanHamuueckuil npouecc. OCHOBHbIE TEPMOAMHAMUYECKUE
NOHATHUS: BHYTPEHHsISI dHeprus, pabora, Termiora. @OOpMyIHMpPOBKM TEPBOrO Hadaia
TEpPMOJIMHAMMKH. YpaBHEHHE IIEPBOr0 Hayajaa TEPMOJAMHAMHKH. TemoéMKOCTb. 3aBUCUMOCTb
TEIIOEMKOCTH MJI€aJIbHOTO raza oT Buja mpoiecca. @opmyna Maitepa. Pabora, coBepriaemas
ra3oM IpH H30MpoLeccax. DHTanpnus (TerioBas ¢GyHKUMsA). AauabdaTHdyeckuil Ipouecc.
TemnoéMKoCTh TBEPABIX TEN.

Tema 8. Bropoe Hauano TepMoguHAMUKN

Copepxanue TeMbl. PaBHOBeCHbIE U HEPABHOBECHBIE COCTOSIHUS cucTeMbl. OOpaTuMble
u HeoOpatumblie mporecchl. KpyroBoii mponecc (muki). DopmynupoBKkH BTOPOro Havama
tepmoarHamuku. [ukn Kapno m ero KIIJ mns mpeanpHoro rasza. TemoBble ABUrarend M
xonmonwibHble  MamuHbl.  MakcuManbsabeid - KIIJ[  TemoBoro — nBuratens.  DHTPOIMHUA.
Craructuueckuii Bec (TEpMOAMHAMMYECKas BEPOSITHOCTh). 3aKOH BO3pPACTaHUSl SHTPOIHHU.
Cratuctudeckoe TOJIKOBaHUE BTOPOIO Ha4yajla TEPMOJIUHAMUKH.

Pazgen 3. DnexTpu4ecTBO U MarHeTU3M

Tema 1. DyieMeHTBI TEOpUU TOIA

Copepxanne TeMbl. CKaJsipHble U BEKTOpHbIE MOJSA B (u3MKe. I'paveHT CKaIspHOIO
noss. JluBepreHuuss BekTopHoOro mnois. Porop BekTopHoro mnosd. Omneparop I'amumnbToHa
(oneparop «Habna»). Oneparop Jlamnaca («iamiacuan»). Hekotopble HHTETpaibHbIE TEOPEMBI.

Tema 2. Hanps»K€HHOCTB 3JIEKTPUYECKOTO MOJI B BAKYyME

Copepxanue TeMbl. OnekTpuyeckuil 3apsa. CoxpaHEHHWE W WHBApPUAHTHOCTH 3apsija.
Juckpernocts 3apsaa. 3akoH Kynona. ITonstue anexrpocratudeckoro noss. CUnoBblE JIMHAN
(iuHuM  HanpspkeHHocTH). [lpuHuMN cyneprno3unuu  3aekTpocTaTHueckux mosie. IloTox
BEKTOpa HampsbkeHHocTu. Teopema l'aycca st 2EKTpPOCTAaTHYECKOTO IOJI B BaKyyMe M €€
cBs3b ¢ 3akoHOM Kynona. {uddepenunanshas popma reopemsl ["aycca. [Ipumenenne teopembl
I'aycca i pacuera moJien.

Tema 3. IToTeHIHaN 3TEKTPOCTATUYECKOTO TOJISI

CopepxaHue TEMBI. Pabota cun anekrpoctarnyeckoro mois. Lupkymanums
HANPSDKEHHOCTH 3JIEKTPOCTATUYECKOro Mosis. PoTop HampsyKeHHOCTH 3JIEKTPOCTaTHYECKOTO
nons. [loreHnmanbHOCTh (KOHCEPBATMBHOCTH) JJIEKTPOCTaTHUeCKOro rmois. [loTeHuuman.
Pa3znocth norennuanos. CBsA3b MEX/y TOTEHIUAIOM U HANPSKEHHOCTHIO 3JIEKTPOCTATHUECKOTO
noyisi. YpaBHeHue Jlamnaca. ONEKTpUYECKUMH JUIONb. OJIEKTPUYECKMH MOMEHT JIUIOJSA
(munonbHbI  MoMeHT). [loTeHnManm W HampsDKEHHOCTh MO aumnonia. MoOMEHT  cull,
JEHCTBYIOIMHA HA JUIOJIb BO BHEUIHEM JJIEKTPUYECKOM IIOJIE. OJHEprus JWIONsS B
AIIEKTPUYECKOM IIOJIE.

Tema 4. JIMdneKTpUKHU B JIEKTPUUECKOM T10JIE

Copepxanuie Tembl. CBOOOAHBIE U CBS3aHHBIE 3aps/bl B BellecTBe. CTOPOHHUE 3apsi/ibl.
[TonsspHble M HenoJspHbIE MOJEKYyabl. Tunbl auanekTpukoB. loHHas, »JIEKTpOHHAs U
opueHTalnoHHas mnonspuzauuu. Ilonspuzyemocts Monekyibl. [lonsipu3oBaHHOCTH (BEKTOp
nosspusanuu). OpHoponHas W HeogHOponHas mnosspuzanuu. CBs3b IMOJSIPU30BAHHOCTH C



MOBEPXHOCTHOM TUIOTHOCTBIO MOJSIPU3ALMOHHOTO 3apsiaa. Jusnexkrpudyeckas BOCIPUUMUYUBOCTD
BEILECTBA U €€ 3aBHCHUMOCTh OT Temmeparypsl. Teopema ['aycca st 3JI€eKTpUYECKOro MOJs B
JIUAJICKTPUKE. DJIEKTPUUECKOE CMEIEeHHE (DJIEKTpUYECKass WHAYKIUSA) B JIUAJICKTPHUKE.
JusnexTpuyeckas IPOHULIAEMOCTh Cpejibl. BelunciaeHne Hanpsy)KeHHOCTH 3JIEKTPUYECKOTO TOJIS
B JUAJNEKTpuKe. ['paHuuHbIe YCNOBUS ISl JJIGKTPUUECKOTO TOJsi Ha TpaHMIE pasjela
“IUBIEKTPUK — AUANEKTPUK . CEerHETOAIEKTPUKH.

Tema 5. IIpoBOIHMKH B 3JIEKTPUUYECKOM I10JIE

Conepxxanue Tembl. Pacnpenenenue 3apsa10B B IPOBOJHUKE. DIIEKTPOCTATUYECKOE T10JIE
BHYTPM M CHApyXU HIpPOBOAHMKA. ['paHHMYHBIE YCIOBHS HAa TIPaHULE “IPOBOJHUK-BAKyyM .
DNeKTpUYecKue CBOICTBa MPOBOAsAIIEH OOO0JIOUKH. OIeKTpocTaTHdeckas 3amuTta. MeTton
n300paxeHuil. I'paHNYHbIE YCIIOBUS HA IpaHULE ‘‘TPOBOJHUK-IUIIEKTPUK . DIIEKTPOEMKOCTh
YEAUHEHHOTO MPOBOJAHUKA, CUCTEMBI IMPOBOJHUKOB M KOHJEHCATOpA. DIIEKTpUYECKash SHEprus
CHUCTEMbI TOYEUHBIX 3apsA/I0OB. DHEPTUs 3apSXKEHHOIO MPOBOJHUKA, CUCTEMbl IMPOBOJHUKOB U
KOHJEHCAaTOpa. OJHeprusi diekTpocraTudyeckoro mois. OObEéMHAs IIIOTHOCTh OSHEPTUU
AIIEKTPOCTATUYECKOTO MOJISL.

Tema 6. I[1OoCTOSIHHBIN 2JIEKTPUYECKHUI TOK

Conepxkanre TeMbl. XapaKTEPUCTUKH DJIEKTPOCTATUYECKOTO TOKA: IJIOTHOCTh TOKa,
cuja TOKA. YCJIOBHE CYIIECTBOBaHUS 3JIeKTpuueckoro Toka. CropoHHue cuibl. Pa3HOCTh
MOTEHIIMAIOB, Hampspkenue, snekrpoaBmwxkymas cuia (DJC). Knaccuueckass siaekTpoHHas
TEOpHUsl  BJIEKTPONPOBOAUMOCTHM  MeTaioB.  3akoHbl Owma u  Jxoyns-Jlenna B
muddepennmanbHoil popme. 3akonsl Oma u JDxoyns-Jlenna B mHTerpampHOi (opme. 3akoH
Owma n1s HeogHOopoaHoro yyacTka uenu. [Ipasuna Kupxroda. HegocraTouHocTh KilaccHueckoi
AJIIEKTPOHHON TEOPUHU IIEKTPOIPOBOAUMOCTH.

Tema 7. MaruutHoe noje B BaKyyme

Copnepxanue TeMbl. 3akoH Amriepa. MaruutHas uHaykuus. 3akod buo — CaBapa (3akoH
buo — Caapa — Jlannaca). [lonstue maruutHoro moms. [IpuHIMI Cynepmo3uIMU MarHUTHBIX
nosieir. Cuna Jlopenna u cuna Ammepa. BUTOK ¢ TOKOM B MarHUTHOM TMojie. MarHUTHBIA
MOMEHT. MOMEHT CuJl, JEWCTBYIOIIMA Ha paMKy C TOKOM BO BHEIIHEM MAarHUTHOM IIOJIE.
MarnuTtHoe MOoJe NPSAMOJIMHENHOTO W KPYyroBoro TOKOB. LlMpKymsauus BeKTOpa MarHMTHOM
WHAYKIUUA. 3aKOH TOJHOTO TOKa (TeopemMa O LHUPKYIALUA HHIYKIIMM MAarHUTHOTO TOJsS) B
BakyyMme. [I[puMeHeHne 3aKoHa MOJTHOTO TOKA JIJIsl pacueTa MarHUTHBIX TMoJield. MarHuTHoOe 1oJie
JUTMHHOTO COJIEHOWJIa M TOpouJa. MarHuTHOE B3aUMOJEMCTBUE TOKOB. EJMHMIIA CHUJIBI TOKA —
amnep. BuxpeBoe mnone aBmxkymerocs 3apsia. VHBapHaHTHOCTh 3JEKTPUUYECKOTO 3apsja.
MarHuTtHoe mose Kak peasiTUBUCTCKUM YPQEKT.

Tema 8. MarautHoe T0JIe B BEIIECTBE

Conepxxanne TeMbl. [loHATHE MarHUTHOTO MOMEHTa aTtoma. MHKpPO- M MaKpOTOKH.
Monekynspabie  Toku. HamarHmdeHHOCTh  (BEKTOp  HaMarHM4MBaHus). MarHuTtHas
BOCIIPUMMYHMBOCTD BEIIECTBA U €€ 3aBUCHMOCTh OT TEMIEPATyphl. 3aKOH IMOJHOTO TOKa (TeopemMa
0 IUPKYISAIUNA HANPsHKEHHOCTH MarHUTHOTO T0JIs1) B BemiecTBe. Hampsk€HHOCTP MarHUTHOTO
noyisi B BenlecTBE. MarHuTHas NPOHUIAEMOCTh cpelbl. WMHIyKIus MarHuTHOTO TOJS B
BeIeCTBE. [ paHUYHBIC YCIIOBHS JIJII MAarHUTHOTO TOJISl HAa TPaHUIE paszena ABYX cpen. THurbl
MarHeTukoB. Touka Kropu. Jlomensl. KprBasi HaMarHuunBaHusl.

Tema 9. DirlekTpoMarHuTHAS WHIYKITUS

Conepxxanne tembl. OnbiT @apaned. Maruuthbiii notok. IC unaykuuu. OCHOBHOM
3aKOH DJEKTPOMArHUTHOW WHAYKIHM (3akoH @Dapazaes). BbBog OCHOBHOTO 3aKkoHA
AJIEKTPOMATHUTHOM MWHAYKIIMM M3 3aKOHA COXpPAaHEHUsi OHHEpPruM, a TakKe Ha OCHOBE
anekTpoHHod Teopuu. IlpaBwno Jlenna (3akon Jlenma). SIBneHuMe CcaMOWHIYKITWH.
NuayktuBHOCTh. UHIYKTUBHOCTD JJIMHHOTO COJIEHOM1Aa. TOKM 3aMbIKaHUs M Pa3MbIKAHUS LEIH.
SlBeHne B3aMMHOW WHAYKUWH. B3auMHas WHIYKTUBHOCTb. OHEPrusi MArHUTHOTO TOJIS.
O0bEMHAS TIIOTHOCTH SHEPTUU MATHUTHOTO TIOJISL.

Pasznen 4. Konebauus v BOJIHEI

Tema 1. Mexanundeckue KoneOaHus



Conepxanne Tembl. CB0OOMHBIE (COOCTBEHHBIC) U BHIHYXICHHbBIE KoJeOanus. [lonarue
00 aBTokoneOanusx. JuddepeHnnanbHoe ypaBHEHHE TapMOHHYECKHX KOJICOAHWH U €ro
pemieHue. XapaKTePUCTHKH TapMOHHUYECKUX KonieOanwii. [loHSATHE O TapMOHHYECKOM U
AQHrapMOHMYECKOM  ocUWUIsATOpe. M30XpOHHOCTH KoJieOaHUH. DHeprus TrapMOHUYECKHX
konebanuii. CrokeHHEe OAMHAKOBO HAIMPABICHHBIX (CKAISPHBIX) TAPMOHHYECKHX KOJCOAHMIA.
Meton BekTOpHOI AuarpaMMmsbl. buenus. CnoxeHre B3aUMHO MEPHEHAUKYIISPHBIX (BEKTOPHBIX)
rapMoHndeckux kosebanuii. @urypsl Jluccaxy. duddepennumansnoe ypaBHEHHE 3aTyXarOIIUX
KosiebaHuil U ero pemieHue. Anepuonndeckuil npouecc. Yacrora u k0dpPUIMEHT 3aTyxaHUsl.
JlorapupmMuueckuii  TeKpeMeHT 3aTyXaHusi M JOOPOTHOCTh KOJIEOATEIbHOW  CHUCTEMBI.
HuddepenunansHoe ypaBHEeHHE BbIHYKIEHHBIX KOJIeOaHUH U ero pemieHue. AMIUIMTYAa U ¢a3za
IOpU BBIHY)XJICHHBIX MEXaHWYECKHX KoyiebaHusix. MexaHHuecKkuil pe3oHaHc. Pe3oHaHCHBIE
kpuBble. COOTHOIIEHHE MEXTy (a3aMu BBIHY)KIAIOUIEH CHJIBI U CKOPOCTU MPH MEXaHUYECKOM
pe3onance. CriekTp KonebGaHui, MOHATHE O pa3noxkeHn:u Dyprbe.

Tema 2. MexaHnuyeckue BOJIHBI

Copnepxanue Tembl. MexaHu3M 00pa3oBaHUs MEXAaHUYECKHX BOJH B YIPYroW cpene.
[IpononbHBIE M TONEpeyYHbIE BOJNHBL. BOJIHOBOE ypaBHEHME M €ro pelieHue. ['apMoHuYecKue
BOJIHBI M UX XapaKTEpPUCTUKU. ¥YapHble BOJHBL. lIpuHLUMI Cynepno3uuyy BOJIH U PAaHULA €T0
npuMeHuMocTu. @a3oBasi CKOPOCTh U IUCTIEPCUs BOJIH. BOTHOBOM MakeT U rpynmnoBasi CKOPOCTb.
[Tonstue o xorepentHocTH. MHTEepdepenums BomaH. Crosume BomHbL Dddext Horuepa ans
3BYKOBBIX BOJIH. YJIbTpa- U UH(PPA3BYKH.

Tema 3. DilekTpoMarHuTHBIC KOJICOAHUS

Copnepxxanne TteMbl. [luddepennuanbHoe ypaBHeHHE KoineOaHMH B KoJeOaTelbHOM
KOHType Hu ero pemieHue. /luddepeHnumanbHoe ypaBHEHHE 3aTyXalOMIMX 3JEKTPOMArHUTHBIX
KonebaHuit u ero pemenue. Yactora U kod(hUIMEHT 3aTyXaHUs SJICKTPOMArHUTHOTO
konebanus.  Jlorapupmudeckuii  IEKpeMEHT  3aTyXaHusi W JOOPOTHOCTH  KOHTYpa.
JuddepennnanbHoe ypaBHEHUE BBIHYXIEHHBIX 3JIEKTPOMAarHUTHBIX KOJIEOAHU U ero perieHue.
AMmmuTyga ¥ ¢aza Npu  BBIHYXKACHHBIX DJJEKTPOMAarHUTHBIX KojieOaHMsX. Pe3oHaHc B
KoJIeOaTebHOM KOHType. Pe3oHaHCHBIE KpHBBIE JJIl HANpPsOKEHUS U cuibl Toka. [lepeMeHHbII
TOK.

Tema 4. DnekTpoMarHuTHBIE BOJTHbI

CopnepxaHue TEMBI. @apazneeBckass U MaKCBEJIOBCKAas TPAKTOBKU  SIBJICHUS
IIEKTPOMAarHUTHOW MHAYKIUHU. TOK cMeleHus. DIeKTpoMarHuTHoe nose. CucreMa ypaBHEHUN
Makcsesia. BonHoBoe ypaBHeHHE JUIsl DJIEKTPOMArHUTHOTO MMOJs U ero penieHue. CKOpOCTh
pacnpoCTpaHEHHs MEKTPOMAarHUTHBIX BOJH B cpefiax. OCHOBHBIE CBOMCTBA 3JIEKTPOMArHUTHBIX
BoinH. Bekrop IlokiHTMHra. HMmnynbc anekTpoMarHuTHOro nosst. HM3nmydenue aumods.
Juarpamma HampasieHHOCTH. O¢¢ext Jlomnepa aias 31eKTpoMarHMTHBIX BojdH. Ilkana
AIIEKTPOMAarHUTHBIX BOJIH.

Paznen 5. Ontuka

Tema 1. 'eomerprueckas onruka

Copnepxanue TeMbl. DIeKTpOMarHuTHas npupoja ceera. [Ipunuun Irolirenca. 3akoHsl
OTpaKeHMsI W TpeJoMiieHUs. AOCOJIOTHBII MW OTHOCHTENBHBIM MOKa3aTelH MPeOMIICHUS.
ITonHoe BHyTpeHHee oTpaxeHue. (CBeroBonbl. ['eoMeTpuueckas ONTHKA Kak IpeaeibHBIN
Ciy4adl BOJIHOBOW ONTUKH. ONITHYECKHE HHCTPYMEHTHI.

Tema 2. nrepdepenuus crera

Copepxanue TeMbl. MOHOXpOMAaTHYECKHE U HEMOHOXpOMaTU4YecKue BOJHBI. [IpuHiun
CYNEPHO3UIMY U MHTEHCUBHOCTD NPU CIIOKEHUU CBETOBBIX BOJIH. BpEMEHHAs] KOTE€pEHTHOCTD.
Bpemsa n nnmHa korepeHTHOCTH. [IpocTpaHCTBEHHass KOrE€peHTHOCTh. Paanyc KOrepeHTHOCTH.
Ontuueckast anuHa mytH. OnTudeckas pasHocTh Xozia. Pacdyer nHTepdepeHIIMOHHOW KapTHHbI
OT JBYX KOT€pEHTHBIX HCTOYHUKOB. [losochl paBHOIl TONIIMHBI W PaBHOTO HAKJIOHA.
MHuoromnyueBas uatepgepenius. CriocoObl monyueHus: KorepeHTHbIX Jiyueil. UuTepdepomeTpsl.

Tema 3. Iudpakuus cBeta



CopepxaHue TEMBI. IIpunnun I'roiirenca — @penend. Merox 30 ®Dpenens.
[TpsmonuueitHoe pacnpocTpanenue cBera. Judbdpakuus Dpenens. Judpaxmus DpeHens ot
KPYIJIOTO OTBEpCTHsl M Kpyrioro naucka. Judpaxmus @DpeHens oT Kpas MOTYIUIOCKOCTH.
Crnupane Koparo. [Iudpakmus Opaynrodepa OT OCCKOHEYHO JJIUHHON TIPSAMOM IIEIH.
Hudpakuonnas pacxoauMmocThb. Judpakuus oT omHOMEpHOW HU(PAKIMOHHONW PEIICTKH.
Paspeniaromas cnocoOHOCTh ONTUYECKUX HHCTpYMEHTOB. [loHsTHE O TONOTpaduu.

Tewma 4. [lonspuszanus ceeta

Conepxxanne TeMbl. ECTECTBEHHBIM M MOJSIpU30BaHHBIN cBeT. CTENEHb NOJIApU3ALUU.
[Tonsipu3anust cBeTa IpHU IPEJIOMIIEHHH U OTpaxeHHH. 3akoH bprocrepa. Ilonspusanus npu
IBOMHOM JydenpenomieHud. OOBIKHOBEHHBIM W HEOOBIKHOBEHHBIM Jydn. OmnTHyeckas ocCh
kpuctaya. [lonspouasl u nonsipuzanroHHsle npu3Msbl. [lonspusaTopsl U aHaIM3aTOpPbl. 3aKOH
Mantoca. IlonyBOnHOBBIE M YETBEPTHBOJHOBBIE IUIACTMHKU. VICKyCcCTBEHHass oONTHYECKas
anu3oTponus. OnTuyeckas akTUBHOCTD BemiecTBa. D ekt Dapanes.

Tewma 5. Jlucniepcus ceera

CopepxaHue TeMbl. 3aTpyJHEHHs] B JJIEKTPOMAarHuTHOW Tteopun MakcBesia.
HopmanbHast u anomanbHas aucrnepcu. Metoasl HabmoaeHus qucnepcuu. [IpusmaTudeckuii u
TU(PaKINOHHBINA CIIEKTPBI. DIEKTPOHHAS TEOpHUs Aucnepcuu cBeta. [lormomenne cBera. 3aKoH
Bbyrepa. L[[Beta Ten u CeKTpbl NOTJIOLIEHUS.

Paznen 6. KBanToBas ¢pusuka

Tema 1 DiieMeHTBI KBAaHTOBOU ONTHUKHU

Copepxanue Tembl. TernnoBoe u3iiyueHue. PaBHOBecHOe u3ilyueHue. XapaKTepUCTHUKU
TEIJIOBOTO usnydeHus. AOcomoTHO dyepHoe Teno. 3akoH Kupxroda. 3akon Credana-
boneimana 1 3akoH Buna. Pacmipenenenue sHeprum B crieKTpe aOCOIOTHO YEPHOTO Tea.
®opmyna  Panes-/Ixunca. YinerpaduoneroBas karactpoda. KBanrosas rumoresa u ¢popmyna
[Tnanka. Buemnuii ¢porosnexrpudeckuii 3¢ ekt u ero 3akonsl. @otonsl. Ipdexr Kommnrona n
ero teopusi. Mojniens atoma Pesepopaa. [Toctynarst bopa. Atom Bogopoza.

Tema 2 DneMeHTHI KBAHTOBOM MEXaHUKH

Copepxanune TteMbl. l'mnoresa ae bpoins. DkcnepuMEHTaIbHOE IOATBEPXKICHUE
BOJIHOBBIX CBOMCTB MHKpouacTuil. COOTHOIICHHE HeonpeaeneHHocTe. BomnoBas GpyHkius, ee
CBOICTBa M cTaTHCTHUYECKUH cMbIca. HectannonapHoe ypaBHenue lllpeaunrepa. CtanuonapHoe
ypaBHenue Illpenmurepa. Yactuna B mnoreHnuanbHOM sMe. [IpoxokneHue dYacTHIBl 4depes
NOTeHIMaIbHBIN Oapbep. KBaHTOBBIM rapMmoHuueckuil ocrmistop. YpasHenue Illpeaunrepa
JUIsL DJIEKTpOHA B atoMe Bojopoja. ['maBHoe, opOMTalbHOE M MAarHUTHOE KBAaHTOBBIE YHCIIA.
KBaHTOBaHME 2HEprum 3J€KTpoHa B arome Bojopona. CnekTp aroma Bopopozna. IIpasumio
otbopa. OpOuTaIbHBIN U MATHUTHBI MOMEHT JIeKTpoHA. COOCTBEHHBIN MEXaHUYECKU MOMEHT
uUMIynbca 3eKkTpoHa (cnuH). CHOUHOBBIM MAarHUTHBIM MOMEHT »53iekTpoHa. CHHMHOBOE H
MarHuTHoe crruHOoBoe kBaHTOBBIC umciia. OnbiT [lTepHa u I'epnaxa. [Ipunmun 3ampera [Taymu.
[lepnoguueckass cucremMa  SJIEMEHTOB MenneneeBa. [lormomenne, CHOHTaHHOE U
MHAYyUMpoBaHHOE w3nydeHue. Jlazepowl. [Ipunumn neiictBus nasepoB. Kiaccuueckas Teopust
TeI10eMKOCTH. 3akoH [rononra u IItu. KBanToBas Teopus TemoeMKocTH DHHIITENHA. Teopus
teruioeMkocTH JleOas. ®oHoHbl. bo3onbl u gepmuonsl. [loHSATHE 0 KBaHTOBBIX CTATHUCTHKaX
boze-Oiinmreitna u @epmu-/lupaka.

Tema 3 OcHOBBI PU3MKH ATOMHOTO SI7Jpa U 3JIEMEHTAPHBIX YaCTHUII.

Copnepxanue TeMbl. XapakTEPUCTUKH aTOMHOIO Aapa. Mozaenu atomHoro siapa. Macca u
SHEPTUsl CBS3M siipa. 3aKOHBI PaJHMOAaKTUBHOIO pacnaaa. Anbda-, 6eTa- U ramma-us3iydyeHue.
SnepHble peakuu U 3aKOHBI COXpaHeHus. Peakuus nenenus saep. Llennas peakuus neneHus.
Peakuust cunrteza atoMmHbIX sizep. [IpoOiema ympaBiisieMbIX TEpPMOSIEPHBIX peakuuil. Bumabl
B3aUMOJICHCTBUIA W  KJIAacCU(HUKAIMS  IJIEMEHTAPHBIX YacTUIl. MeToIbl  perucTpanuu
aneMeHTapHbIX yacTull. Kocmuueckue nyun. YacTuipl 1 anTudacTuipl. HeltpuHo.

Conep:kaHue NPAKTHYECKUX 3AHATHIA MO U CHUIINHE



1 cemectp

Pasnen 1. Mexanuka

Tema 1. Kunemaruka ocTynaTesIbHOTO JIBHKEHUS

CopepxaHue mNpakTUYECKUX 3aHATUH. MarepuanpHas Touka (uactuna). Cucrema
orcuera. MHepuumanbHble cucteMbl orcyera. Panmyc-Bektop. IIpMHIMI OTHOCUTEIBHOCTH
INanunes. Tpaekropus. [locTynarensHoe JBUXKEHNE TBEPAOTO TeEa.

Tema 2. Kunemaruka BpalaTeabHOIO IBUKEHUS

ConepxaHve TMPAaKTUYECKUX 3aHATHN. Paguyc KpuBHU3HBI TpaekTOpuu. JIuHEiHas
CKOPOCTb U JINHEHHOE ycKopeHHe. TaHreHuuanbHOe U HOpMallbHOE ycKopeHus. CBs3b MEXAY
JIMHENWHBIMU U YIJIOBBIMA KHUHEMAaTUYECKUMH BEJIMUMHAMH.

Tema 3. /lunHamuKa NOCTYNaTEIbHOTO IBUKEHUS

Conepxanuve mnpakTuueckux 3aHsaTud. IlepBwpiii 3akoH HpoTOHA W THOHSTHE
MHEPLUHAIBHOM CHUCTEMBI OTcuera. Bropoil 3akoH HprOTOHa W MNOHSATHE CHIIBI, MAacChl H
MMITyJIbCa. Y PABHEHHE JIBH)KCHMUSI.

Tewma 4. JlunaMuka BpamaTeabHOTO JBUKEHUS

CoaepxaHue MNPaKTHUYECKUX 3aHATHH. MoMeHT cuiibl. MOMeHT umiynbca. MOMEHT
uHepuuu. Teopema Illteiinepa. YpaBHEeHHE MOMEHTOB (CBSI3b MOMEHTA UMITYJIbCA C MOMEHTOM
CUJIBI). YpaBHEHHE BpAIIATEeIbHOTO JBUKEHUS TBEPIOTO Tela OTHOCUTEIHHO HEMOABUKHOU OCH.

Tema 5. 3akoHBI cOXpaHEHUS

ConepxaHue IPaKTUYECKUX 3aHATUH. 3aKOH COXPAHEHUsS! UMITYJIbCa. 3aKOH COXPAHEHUS
MOMEHTa UMITYJIbCA.

Pa3znen 2. OcHOBBI MOJIEKYISAPHON (DU3UKU U TEPMOJTUHAMUKU

Tema 1. MonekynsipHO-KHHETHYECKAsi TEOPUsI Fa30B

ConepxaHue NPAKTUUYECKUX — 3aHSITHM. OCHOBHBIE TIOJIOXKEHUS MOJIEKYJIIPHO-
KMHETUYECKOW TeOpuH BellecTBa. MUKPO- U MAKPOCOCTOSIHUSL CUCTEMBI.

Tewma 2. [lepBoe Hauasl0 TEPMOIMHAMUKH

CopepxaHve NpakTHUYECKMX 3aHATUH.  OCHOBHBIE TEPMOJMHAMUYECKUE TOHSATHS:
BHYTPEHHss »Heprus, paborta, Terora. OOpMyTUpOBKM IEpBOr0 Hadanaa TEPMOJUHAMUKH.
VYpaBHeHHE MEpBOro Hayajla TEPMOAMHAMUKH. Temio€MKOCTb. 3aBHCHUMOCTh TEIJIOEMKOCTU
uaeanbHOro raza ot Buaa mpouecca. @opmyna Maiiepa. Pabora, coBepiiaemas rasoMm mnpu
u3ormnporeccax. DHTanbnus (TeruioBas (yHKuus). Aauabatuueckuil mporecc. TermmoéMKOCTh
TBEPABIX TEI.

Paznmen 3. DieKTpUUYECTBO U MarHETHU3M

Tema 1. Hanpsk€HHOCTB 3JIEKTPUYECKOTO OJI B BAKYyME

Copepxanue npakTuueckux 3aHsaThi. 3akoH Kynona. IloHATHe 31meKTpoCTaTHUECKOIO
nossi. CUI0BbIe TMHUHU (JIMHUM HANpsOKEHHOCTH). [IpuHIMI Cyneprno3uum 31eKTpoCTaTUYECKIX
noned. [lotok Bektopa HampsbkeHHOCTH. Teopema ['aycca miig 3IEKTPOCTATUYECKOTO MOJISI B
BaKyyMe U €€ CcBs3b ¢ 3akoHOM KyrnoHa.

Tema 2. IToTeHUHAI 3TEKTPOCTATUYECKOTO OIS

ConepxaHue NpaKTUYECKUX 3aHATHH. Pabota Ccmi  37IEKTPOCTaTHYECKOTO  IMOJIS.
[Mupkynsuuss  HANPSHKEHHOCTH  AJEKTPOCTAaTHMYECKOTo  moyis. PoTop — Hamps>KeHHOCTH
AIIEKTPOCTATUYECKOTO MouisA. [loTeHIHanbHOCTh (KOHCEPBATUBHOCTh) AJIEKTPOCTATUYECKOTO
nosist. [lorenmnuman. PasHocTe moteHnmanoB. CBS3b MEXIY MOTCHIIMAIOM M HAMPSKEHHOCTHIO
AIIEKTPOCTATUYECKOTO OIS,

Conep:xaHue J1a00pPaTOPHBIX 3aHATHII M0 AUCHUILINHE
1 cemectp
Paznen 1. Mexanuka
Conepxxanne mnabopaTopHbix 3aHsATUW. JlaboparopHas pabGota Ne 1-5 Wzydenue
TUHAMUKMA BpalaTeJIbHOro JBIKEHHsS TBepaoro Ttena.  Jlabopatopuas pabGora Ne 1-9
Omnpenenenne MO CIBUTa METAJUIOB METOIOM KPYTHIIBHBIX KoJeOaHni
Paznen 2. OCHOBBI MOJIEKYIISIPHOM (PU3UKH U TEPMOAMHAMUKU



Conepxxanne nabopatopHbix 3aHsaTHi. JlaGopaTtopnas pabGora Ne 2-2 Ompenenenue
Kod(uIMeHTa BI3KOCTH KMJIKOCTH M uucia PeliHonblca METOJOM MaJarouiero B >KUIKOCTH
apuka

JlaGopaTtopHas pabora Ne 2-3 OmnpeneneHrue CKOPOCTH 3BYKa B BO3JIYyXE M IOKa3aTess
aanabaThl BO3lyXa METOJIOM CTOSTYEH BOJTHBI

JlaGopaTopHas padora Ne 2-7 OmnpeneneHue mokazareis aadadaThl BO3IyXa METOJOM
Kiiemana-/Iezopma.

2 cemecTp

Paznen 3. DneKTpUYECTBO U MarHeTU3M

Conepxxanmne mnabopaTopHbIX 3aHsATUH. JlaboparopHas pabGora Ne 3-1 HUzydenue
AIIEKTPUYECKOTO I0JIS

JlabopaTtopHas padota Ne 3-3 MocToBO# METO1 U3MEPEHUI

JlaboparopHast pabota Ne 3-8 l3ydeHue siBICHUE JIEKTPOIPOBOJHOCTH U OIPEICICHIE
YIEIBHOTO COMPOTHUBIICHUS METaa

Pa3nen 4. Konebanust 1 BOJIHbI

Copepxanne mabopaTopHbix 3aHsATHi. JlabGopartopnas pabGotra Ne 4-2 Usmepenue
WHIYKTUBHOCTHU KATYIIKHU 10 €€ aKTUBHOMY M PE€aKTUBHOMY COIIPOTHBIICHUSM

Jlaboparopuass pabota Ne 4-4 VccrnenoBaHusi SJCKTPUUECKUX KOJI€OAHHUH 3BYKOBOM
YacTOThI C TIOMOIIIBIO 3JIEKTPOHHOTO ocLuiuiorpaga

Pasnen 5. Onruka

Conepxanue JsabopatopHbix 3aHsTud. JlaGopatopnas padora Ne 5-3 Omnpenenenue
JUTMHBI CBETOBOM BOJIHBI C TIOMOIIIBIO KoJel] HproToHa

JlaboparopHast pabora Ne 5-5 OmpenencHue IJIMHBI CBETOBOW BOJIHBI C ITOMOIIBIO
TUGPaKIIMOHHON pelIeTKH

Paznen 6. KBanToBas ¢pusuka

Copepxanne nabopatopHbix 3aHsaTHil. JlaGopatopnas pabora 6-1 Omnpenenenue
noctosiHHOM Ctedana-boiapiMana

JlaGopatopHass pabota 6-2 W3ydyenue BHemHero ¢GotodpdekTa U  BaKyyMHBIX
($hOTO27IEMEHTOB

5. OHEHOYHBIE CPEJACTBA /UISA TEKYIEI'O KOHTPOJISI YCIIEBAEMOCTAU,
MPOMEXYTOYHOM ATTECTAIIMA MO UTOT'AM OCBOEHUA JUCIHUATIJIAHBI
U YYEBHO-METOJINYECKOE OBECIIEYEHUE CAMOCTOSITEJIbHOM PABOTHI
CTYAEHTOB

5.1. Texkyumii KOHTPOJIb ycrieBaeMOCTH (PEHTHHI-KOHTPOJb 1, peUTHHT-KOHTPOJb 2,
PEUTHUHT-KOHTPOJIb 3).
BOITPOCHI JIJIsI MPOBEJAEHUA PEUTUHT-KOHTPOJIS
1 cemectp
Pelitunr-kontpomns Nel
1. Mexanuueckoe [BWKEHHE Kak mpocTeimas ¢opma aBmkeHus Matepud. Cucrema
orcuera. [Ipunuun ortHocutenbHocTH [anmunes. IlpeoOpazoBanus [anunes. Pagmyc-
BEKTOD.
2. MarepuanbHast Touka (uactuua). Tpaektopus. Paauyc KpUBU3HBI TpPaeKTOPHUH.
JIuHeliHasg ckOpocTh M JIMHEWHOe YyckopeHue. [loctynatenbHoe ABHMKEHHE TBEPIOIO
Tena.
3. TaHreHnmambHOEe W HOpPMaNbHOE YyCKOpeHHsS. CBs3b MEXKIy JIMHEHHBIMH M YTIIOBBIMHU
KMHEMaTUYECKUMHU BEJIMYMHAMU.
4. Tlepsblii 3akoH HblOTOHA M MOHSATHE MHEPIUAIBbHON cucTeMbl oTcuera. Bropoii 3akon
HproroHa u moHATHE CWIBI, MacChl U MMIIYJIbCA. Y paBHEHUE ABUKEHUA. TpeTuil 3aKoH
HeroToHa 1 Ipenensl ero NpUMEHUMOCTH.



o N

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

17.
18.

Heuneprmanbasle cucteMbl orcuera. AOCONIOTHBIE M OTHOCUTENBHBIE CKOPOCTH H
yckopenue. Cuiibl HHEpLUH.

Cucrema marepuanbHbIX TOueK. LleHTp mHepruu (ueHtp macc). Teopema O ABUKEHUU
LIEHTPa UHEPLIUH.

[TonsiTHe aGCOMIOTHO TBEPIOTO TeIa. MOMEHT MHEPIIMH Tela.

Teopema IlTelinepa.

MomeHT cuinbl. MOMEHT UMITyJIbCa. Y PaBHEHHE MOMEHTOB. Y pPaBHEHHUE BPAILATEILHOIO
JBUKCHMS TBEPAOTO TeIa OTHOCUTENIBHO HETIOABUKHOM OCH.

['mpockonmnueckuii 3¢ pext. CBoOOIHBIE OCH.

3aKOH COXpaHEHMsI UMITYJIbCA U TpeTul 3akoH HproToHa.

3aKOH COXpaHEHMsI MOMEHTA UMITYJIbCA.

PaGora 1 sHeprus B MexaHuke. JHeprus KUHEeTH4ecKasl U OTEHIMAJIbHAS.

I[Tonsitre cunoBoro nosst. CBA3b MEXTY NOTEHIMATIBHOM SHEPTUE U CUIION.

3aKOH COXpaHEHMsI MEXaHUYECKON SHEPTHH.

KoHcepBaTtuBHblE U HEKOHCEpBaTUBHbIE cuiibl. KoHcepBaTuBHasE M JUCCUIIATHBHAs
CUCTEMBI.

3aauu MEXaHUKHU KHUJIKOCTEH U ra3os.

YpaBHeHHE HEPA3PBIBHOCTU. Y paBHEHUE bepHyIuin.

Pelitunr-konTposis Ne2

1.

2.

o

N

9.

[lonsiTue wmaeanbHOro rasza. MoOJIEKYJIIPHO-KMHETUYECKOE TOJKOBAHUE TEMIIEPATYPBHI.
MakpocKonuueckne napaMmeTpbl CHCTEMBI.

BHyTpennsis sHeprusi wuaeanbHoro raza. UYwcmo cremeHedl  cBOOOIBI.  3aKOH
paBHOpacIpeneNeHUs SHEPTHHU.

JlaBneHue raza Cc TOUKM 3pEHUS MOJIEKYJISPHO-KMHETUYECKOM Teopuu. OCHOBHOE
ypaBHEHHE MOJICKYJIAPHO-KUHETHYECKOU TEOPHH.

YpaBHeHHe cOCTOSHUSA UAeanbHOro rasa (ypaBHenue Kmnanelipona — Meneneesa).
JluHaMHU4YecKre W CTaTUCTHYECKUE 3aKOHOMEpHOCTH B ¢u3mnke. CTaTUCTHUECKUNA METOJ
uccnenoBanus cucteMsl. [lonaTue o pyHKIMU pacpeereHus.

®dazoBoe mpoctpancTBo. DazoBast Touka, GazoBas siueiika. CTaTUCTUYECKOE YCPETHEHHE.
Pacnpenenennie Makcgenna. CpeiHre CKOPOCTH MOJIEKYJ.

bapomerpuueckas popmyna. Pactipenenenue boiabsimana.

Pacnpenenenne Makcseina — bonslimana.

Pelitunr-kontpois Ne3

1.

2
3.
4.
5

S

9.

10.
11.
12.
13.

YpasHenue Ban-nep-Baanbca. 30TepMBI peanbHbIX ra30B.

MertacrabuinbHoe cocTosinue. Kputnueckoe cocTosiHue.

BuyTpeHHss1 oHEprus peasbHOro rasa.

XapakTeprUCTHKA )KUJIKOTO COCTOSIHUS. BIIMKHUN MOPSAOK.

IToBepxHOCTHOE HaTskeHUE. CHIlbl, BOSHUKAIOIINE HA KPUBOW MOBEPXHOCTU KHUJIKOCTH.
®opmyia Jlammaca. CMaunBaHUE W KaMJUIAPHbBIC SBICHUSA.

[ToHsiTHE CTONIKHOBEHUS. YTIPYrOo€ U HEYNIPYTrOo€ CTOJIKHOBEHHUS.

[TpunensHoe pacctosHue. D@dexkTuBHOE cedyeHue paccesHus. CpenHsas AIUHA
cBoOOHOTO TIpodera.

OcHOBHBIE TEpPMOJAMHAMHUYECKUE MOHSTHUS: BHYTPEHHsISI 3Heprus, paboTa, TeIoTa.
YpaBHEHME N1EpBOro Havajla TEPMOAMHAMHUKH.

3aBUCHUMOCTh TEIJIOEMKOCTH HUJI€AIBHOTO raza oT BUjaa mpoiecca. Pabota, coBepraemas
ra3oMm IIpu U30MpoIeccax.

AnrnabaTuyecKuii mporiecc.

Ob6parumebie U HEoOpaTUMBbIe Tiporiecchl. Kpyrosoii mporece (uki).

[uxn Kapuo u ero KIIJ[ nnsa uneanbHoro rasa.

[TprHIMI AEACTBUS TEILUIOBOTO IBUTATENS U XOJIOAUIbHON MAILIMHBI.



14.

OHTponus. 3aKOH BO3PaCTaHUs SHTPOIIUH.

2 cemecTp
Peittunr-koutposs Nel

1. 3akon Kyiona. HanpsoxenHocTb 3JIEKTPOCTATUYECKOTO TIOJISL. [TonsiTne
3JIEKTPOCTATHYECKOro Nojs. [IpuHImMN Cyneprno3uimm 3JeKTPUYECKUX OJIEH.

2. Tlorox nHanpspkenHoct. Teopema ['aycca 1t 371€KTPOCTATHUECKOTO TOJIS B BAKYyME.

3. Ilpumenenue Teopemsl ["aycca mist pacuera moJIeH.

4. Pabota  cun  DIEKTPOCTATHYECKOTO  MOJI. Hupkynsiuus  HaOpsHKEHHOCTH
3JIEKTPOCTATUYECKOTO MOJIS.

5. Ilorennmain. PazHocth nmoreHuuanoB. CBsi3b MEXAy MOTEHIUAIOM M HAIPSHKEHHOCTHIO
3JIEKTPOCTATUYECKOTO MOJIS.

6. CBoOomHble ¥ CBSI3aHHBIC 3apsabl B BeIIeCTBE. THIBI TUAIEKTPUKOB. VoHHas,
3JIEKTPOHHAs U OPUEHTAMOHHAS NOJIApU3ALIIH.

7. DIJEKTPOEMKOCTb YEIMHEHHOTO MPOBOJIHUKA, CUCTEMBI IPOBOJIHUKOB U KOHJIEHCATOPA.

8. DHeprusi 3apsOKEHHBIX — YEIMHEHHOTO TMPOBOJHUKA, CHUCTEMBbl TMPOBOJHUKOB U
KOHJCHCATOpa. ODHEprusi dJieKTpudeckoro mons. OObeMHas IUIOTHOCTh JHEPTUU
3JIEKTPUYECKOTO MOJIA.

9. XapakTepHCTHUKU JIIEKTPHUUECKOTO TOJISI M YCJIOBUS €ro CymiecTBOBaHHs. Pa3sHOCTB
MOTEHIMAJIOB, 3JIEKTPOABIXKYIIAs CUIIA, HAMIPSYKEHUE.

10. 3akon Awmrmepa. MarautHas wHAyKnus. 3akoH buo — CaBapa. [loHSTHE MarHMTHOTO
nosist. [IpuHUIMI cynepno3uuuy MarHUTHBIX 10JIed. MarHUTHBIM MOMEHT.

11. MaruuTtHOe 10JIe IPSMOJIMHEHHOTO ¥ KPYTOBOT'O TOKOB.

12. [IBuxeHue 3apsHyKEHHBIX YACTHIL B SJICKTPUUECKUX U MATHUTHBIX MOJIAX.

13. 3ak0H MOJHOTO TOKA JJIsi MAarHUTHOTO TOJIs B BemiecTBe. HampsKeHHOCTh MarHUTHOTO
noJist. MarHuTHas MPpOHUIIAEMOCTh cpefibl. IHIyKIIMsI MAarHUTHOTO TIOJISI B BELIECTBE.

14. Onpir  @apanes. MarautHeii  notok. JJIC  wHAyknuu. OCHOBHOW  3aKOH
JJIEKTPOMArHUTHON UHAYKuu. IIpasuno Jlenna.

15. CamounayKIusl ¥ B3aUMOMHAYKIMS. VTHIYKTUBHOCTh U B3aUMHAasl MHIYKTUBHOCTh. TOKH

pa3MbIKaHUA U 3aMbIKaAHUA.

Pelitunr-konTpois Ne2

1.

2.

> ow

10.
11.

CBobOosHbIE U BBIHY)KJEHHbIE KojeOaHus. ['apMoHuYeckne MexaHnuecKkue KojaeOaHus U
UX XapaKTEPUCTUKH.

OHeprusi TapMOHUYECKUX MEXaHM4YecKuX KosebaHuid. IToHATHE O rapMOHMYECKOM U
AHTapMOHHMYECKOM OCLUIIIATOPE.

CnosxeHue 0JIMHaKOBO HAIIPaBJIEHHbBIX FAPMOHUYECKUX KoseOaHui. buenus.

CnoxxeHue B3aUMHO MEpPHEHAUKYISPHBIX TapMOHUYECKHX KojeOaHui. @urypsl
Jluccaxy.

3aryxamoomue MexaHudyeckue —konebanus. Yacrora, KodpUUIUEHT 3aTyXxaHWs,
Jorapu(pMHUUECKUI TEKPEMEHT 3aTyXaHUsI MEXaHUYECKUX KOJeOaHuil.

BreiHyxkaeHHble MexaHWdeckue KojiebaHus. AMIUIMTYAa U (a3a MpU BBIHYKIECHHBIX
MEXaHUYECKUX KOJIeOaHUsAX.

Mexannueckuii pe3zoHaHc. Pe3onaHcHble KpuBble. CooTHOWIEHHS Mexay Gdazamu
BBIHYKJIAIOLLEH CUJIBI U CKOPOCTH IIPU MEXAHUYECKOM PE30OHAHCE.

Mexann3m oOpa3oBaHHMsI MEXaHWYECKHMX BOJH B ympyroil cpene. [lpononbHbie u
[IONIEPEYHBIE BOIHBI. BOJIHOBOE ypaBHEHHE U €ro peleHue. ['apMOHUYecKre BOJIHBI U UX
XapaKTEPUCTUKH.

®da3oBast CKOPOCTh U AUCIIEPCHS BOJIH. BOJIHOBOM ITAKET U TPYIIIOBAsi CKOPOCTb.
[Tonsitue o korepentHocTH. UHTEepdepenius BoH. CTosiuME BOJHBI.

KonebarenbHblii KOHTYp. l'apMOHHMYECKHE JIIEKTpOMAarHUTHBIE KOJEOaHUS U UX
XapaKTEPUCTHUKHU.



12.

13.

14.

15.
16.

17.

3aryxaromue 3JIEKTpOMarHuTHbIE Koyiebanus. YacrtoTa, KOA(PQUIMEHT 3aTyXxaHus,
norapupMUUEcKUil TEKPEMEHT 3aTyXaHHs JIEKTPOMAarHUTHBIX KosebaHuil. JJoOpoTHOCTD
K0JIe0aTEIbHOTO KOHTYpA.

By eHHbIE 2JIEKTPOMAarHUTHBIE KojieObaHus. AMIUUTyna U (aza BBIHYKICHHBIX
AIIEKTPOMArHUTHBIX KOJICOaHUH.

@DapajeeBcKkass 1 MaKCBEJUIOBCKAsl TPAKTOBKH SIBICHHS AJIEKTPOMArHUTHOM HHIYKIUU.
Tok cmenieHus.

Cucrema ypaBHeHU MakcBeiia. DJIeKTPOMarHuTHOE MOJIE.

BonHoBoe ypaBHeHHME [UIS 3JEKTPOMAarHUTHOTO TMOJii W ero pemeHue. CKOpOCTbH
pacnpocTpaHeHHs JIEKTPOMAarHUTHBIX BOJIH B cpe/iax.

OCHOBHBIE ~CBOWMCTBA JJIGKTPOMArHUTHBIX BOJH. OHEPrUsi H TOTOK SHEPIHH
3JIEKTPOMArHuTHbIX BosH. Bektop [loitHTrHra. IMmynbc 31€KTpOMarHuTHOTO MOJIs.

Pelitunr-kontposus Ne3

1.

o gk

~

o N

10.
11.
12.
13.

OnexkTpoMarHuTHas mnpupona csera. [lpunnun I'roiireHca. 3akOHBI OTpaXKeHUS W
npenomiieHusl. AOCONIOTHBIH M OTHOCHUTENbHBIM IOKazareiau mnpenomieHus. [lonHoe
BHyTpEHHee oTpakeHue. CBETOBOBI.

KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BOJIH. BpeMeHHAs KOT€peHTHOCTb.
Bpems u MHa KOTepEeHTHOCTH.

Ontrueckast qmHa myTH. OnTHueckas pazHOCTh Xoxaa. Pacuer mHTephepeHIMOHHON
KapTUHBI OT JBYX KOI'€PEHTHBIX HCTOUHUKOB.

ITosockl paBHOM TOJIIIMHBI M PABHOT'O HAKJIOHA.

ITpocTpaHcTBEHHAs KOT€PEHTHOCTD. Painyc KOrepeHTHOCTH.

IIpunuun I'roirenca —  @penenss. Meron 308  @penensa.  IIpsamonmueiliHOe
pacripoctpanenue csera. Jugpaxuus OpeHens Ha KPyrJioM OTBEPCTHH U IUCKE.
Hudpaxuus OpayHrodepa oT OECKOHEYHO IITHHHOM MPSIMO IIEIH.

Hudpakuus OpayHrodepa Ha 0JHOMEPHOI TUDPAKIIMOHHON peleTKe.

5.2. ITpoMeskyTOYHASI ATTECTALMS 110 UTOTAaM OCBOCHUS TUCIUTUIMHBI (IK3aMEH).
Bompocsr k sx3ameny (1 cemectp)

Mexannueckoe MABWKEHHME Kak mpocTeifimas ¢opma ABkeHHs Matepuu. Cucrema
orcuera. [lpunnun otHocutenbHocTH [amunes. [IpeoOpazoBanust ['anmunes. Pamumyc-
BEKTOP.

MarepuanbHass Touka (dactuua). Tpaektopusi. Paamyc KpUBU3HBI TpPAeKTOPHUHU.
JIuneiiHass CKOpOCTb M JUHEHHOE YyckopeHue. [locTynaTenbHOE IBMKEHHE TBEPIOTO
Tena.

TanreHuuanbHOEe U HOpMallbHOE ycKopeHUus. CBSi3b MEX]y JIMHEHMHBIMH U YIJIOBBIMU
KMHEMaTUYECKUMU BEINYMHAMH.

IlepBbIil 3akoH HprOTOHA M MOHATHE WHEPUMAIBHOM CUCTEMBI OTCYeTa. BTOpO#l 3aKoH
HeroTOHA M MOHATHE CHIIBI, MacChl U UMITyJIbCca. YPaBHEHHUE ABM)KEHUA. TpeTHi 3aKOH
HeloToHa U nipeniesnbl ero NpUMEHUMOCTH.

Heunepruanbusle cucteMbl orcuera. AOCOMIOTHBIE M OTHOCUTENBHBIE CKOPOCTH H
yckopenue. CHIIbl UHEPLIHH.

Cucrema marepuaibHbIX To4ek. LleHTp mHepuuu (umeHTp Macc). Teopema o JABMKEHHH
LEHTpa UHEPLIUU.

[ToHsiTHE aOCOMIOTHO TBEPIOTO TeIa. MOMEHT MHEPIIMH Tela.

Teopema IlTeitHepa.

MowmeHT cuiabl. MOMEHT UMITysbca. Y paBHEHHE MOMEHTOB. Y paBHEHHUE BPAIATEIBHOTO
JBUKEHUS TBEPOrO TeJla OTHOCUTENILHO HETIOABM)KHOMN OCH.

3aKOH COXpaHEHMsI UMITyJIbCca U TpeTuil 3akoH HproToHa.

3aKOH COXpaHECHMsI MOMEHTA UMITYJIbCA.

Pabora u sHEprus B MexaHuKe. DHEPrHsl KHHETUYECKast U OTEHIMAIIbHAS.

YpaBHeHUE HEPA3PBIBHOCTU. Y paBHEHUE bepHyuin.



14.

15.

16.

17.
18.

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

34.

35.

36.
37.

&

[lonsitue wmaeanbHOro rasza. MoJIEKYJIIPHO-KUHETUYECKOE TOJIKOBAaHUE TEMIIEPATYPHI.
Maxkpockonuyeckue napaMeTpbl CHCTEMBI.

Buytpennsss sHeprus wuupeaspHoro rasza. Yucnmo cremneHed  cBOOOMBL.  3aKoH
paBHOpACHpPEIEIICHUS YHEPTHH.

JlaBneHue raza C TOYKM 3pEHUS MOJEKYJISIpPHO-KMHETHYecKOW Teopur. (OCHOBHOE
ypaBHEHUE MOJICKYJISIPHO-KUHETHUECKON TEOPHH.

VYpaBHeHUe cocTosIHUS UcabHOTO rasza (ypaHenue Kiamnelipona — Menesneena).
Jlunamuueckue ¥ CTaTUCTUYECKUE 3aKOHOMEPHOCTH B ¢u3nke. CTaTUCTUYECKUNA METOJ
uccienoBanus cuctemsl. [lonsTre o QyHKIMM pacpeesieHus.

Pacnpenenenne Makcpemia. CpeHue CKOPOCTH MOJIEKYIL.

Bapomerpuueckas ¢popmyna. Pacnpenenenne bonpiimana.

VYpaBHeHue Ban-pnep-Baanbca. N3oTepmbl peanbHbIX ra3os. OcCHOBHBIE
TEPMOJMHAMHYECKUE TIOHSATHS: BHYTPEHHSS SHeprus, padoTa, TeIuiora. YpaBHEHHE
MIEPBOro Hayajia TePMOJIUHAMUKH.

3aBUCHMOCTh TEIJIOEMKOCTH MJI€AJIbHOIO raza oT BUja mnpoiecca. Pabora, coBepriaemas
ra3oM IpH U30MpoIieccax.

AnnabaTrdeckuit mporecc.

OO6patumbie 1 HeoOpaTuMeble nporecchl. Kpyrosoii mporece (IIuK).

uxn Kapuo u ero KIIJI i npeanbHoro rasa.

[TpuHIMI NECTBHS TEMJIOBOTO ABUTATENS U XOIOIUILHON MAIIUHBI.

3akon  Kymona. HanpsoxeHHocTb 3JIEKTPOCTATHYECKOTO OJISL. [TonsiTne
ANEKTPOCTATUYECKOTO MoJs. [IpUHIMN cyneprno3uiinu eKTPUIECKUX TOJeH.

[Torok HanpspkeHHOCcTH. Teopema ["aycca asist 3JIEKTPOCTATUYECKOTO MOJISI B BAKYyME.
[Tpumenenue Teopemsl ["aycca i1 pacuera mosnei.

Pabora  cun  anexkrtpocrarnueckoro  nosA.  Lupkynauus = HanpsKeHHOCTH
AIIEKTPOCTATUYECKOTO MOJISL.

[Torenunan. PasHocTe moreHnmanoB. CBsi3b MEXIy MOTEHLIMAJIOM U HAaNpPsSKEHHOCTHIO
AIIEKTPOCTATUYECKOTO OIS,

CBoOonHBIE M CBfA3aHHbIE 3apsAbl B BellecTBE. THUIBI IWANEKTpUKOB. MoHHag,
ANIEKTPOHHASI U OPUEHTALIMOHHAS TOJIApU3ALIIH.

[TonsspuzoBaHHOCTh. [lM3nekTpruyeckas BOCIPUUMYHMBOCTh BEILIECTBA U €€ 3aBUCHMOCTD
OT TEMIEPATYpPBHI.

Teopema ["aycca J1st 37€KTPUUECKOTO MOJIS B AUDJIEKTPUKE. DIIEKTPUUECKOE CMEIEHUE.
JusnexTpuueckass TPOHUIIAEMOCTh cpeabl. HanpspkeHHOCTh 3JEKTPUYECKOTo TMOJisi B
JUDIIEKTPUKE.

Pacnipenenenue 3apsa0B B IPOBOJHUKE. DIIEKTPOCTATUYECKOE I10JIE€ BHYTPU U CHApPYKHU
IIPOBOJAHMKA. DJIEKTPOCTaTUUECKAasl 3aIINTA.

DNEKTPOEMKOCTh YEAUHEHHOIO IPOBOAHMKA, CUCTEMBI IPOBOAHUKOB M KOHJEHCATOPA.
DHeprusi 3apsOKCHHBIX  YEJWHEHHOTO  IPOBOJHUKA, CHCTEMBI TPOBOJHHUKOB U
KOHJIeHCAaTopa. OJHeprus »sJiekTpudyeckoro nois. OO0beMHas IUIOTHOCTb SHEPTHH
3IEKTPUYECKOTO MOJIS.

Bompocsr k sk3ameny (2 cemecTp)
XapakTepUCTUKHA BJIEKTPUYECKOrO TOJS M YCJIOBHS €ro CyliecTBoBaHUs. Pa3HOCTH
MMOTEHLIMAJIOB, JIEKTPOJABUKYILAS CUJIA, HAIIPSYKEHUE.
Knaccuueckass »leKTpOHHAass TEOpHsS  AIEKTPONPOBOAMMOCTH  METAJNIOB M €€
HEJOCTaTOYHOCTb.
3akoH Awmmepa. MarnutHas umHaykuusi. 3akoH buo — Capapa. [loHsiTHe MarHMTHOTO
noss. [IpyHIMNO Cynepno3uiMu MarHuTHBIX 1oJIed. MarHuTHBIA MOMEHT.
MaruutHoe noJie NpSAMOJIUHENHOTO U KPYrOBOT'O TOKOB.
[Mupkynsanus BEKTOpa MarHUTHOM MHAYKLMHU. 3aKOH IIOJHOIO TOKa. MarHuTHoe mose
JUTMHHOTO COJICHOMJIA ¥ TOPOUA.
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MarsnuTtHo€e B3aMMOIEHCTBUE TOKOB U €IMHULIA CUJIBI TOKA — aMIIep.

JIBrKeHHE 3apsKEHHBIX YaCTHULL B 3JIEKTPUYECKUX M MATHUTHBIX MOJISX.

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

CaMouHAyKLMA U B3aUMOMHAYKLMA. UHIYKTUBHOCTD U B3aUMHAasi UHAYKTUBHOCTb. TOKH
pa3MbIKaHUS U 3aMbIKAHMUS.

OHeprust MarHUTHOTO NoJst. OObeMHast MIIOTHOCTh SHEPTHH MAarHUTHOT'O TTOJIS.
CBoOoiHBIE U BBIHYXKICHHBIE KoeOaHus. ['apMoHHYecKue MeXaHUYecKUue KoyieOaHus U
UX XapaKTEPUCTUKHU.

DOHeprus TapMOHUYECKUMX MeXaHW4yeckux KoseOanuil. IloHsarne o rapMoOHHYECKOM H
QHrapMOHHUYECKOM OCLIUJIIATOPE.

CroxeHre OTMHAKOBO HAIPABJIEHHBIX FAPMOHUYECKHUX KojeOanuil. buenus.

CnoxxeHue B3aMMHO MEPHEHAUKYISPHBIX TapMOHUYECKMX KojeOaHuil. @urypsl
Jluccaxy.

3aryxaromue MexaHudeckwe KoneOanus. Yactora, KodpPHUUIMEHT 3aTyxaHwWs,
norapuMUUECKU JEKPEMEHT 3aTyXaHUsl MEXaHUUECKUX KOJIeOaHHH.

Boiny)keHHble MexaHHdyeckue KojiebaHus. AMIUIMTYAAa W (aza MpU BBIHYKICHHBIX
MEXaHUYECKUX KOJICOaHUSIX.

Mexannueckuid pe3oHaHC. Pe3oHancHbie KpuBble. CooTHomeHUs Mexay (azamu
BBIHYKJIAIOILIEH CUJIBI U CKOPOCTH IIPU MEXAHUUYECKOM PE30HAHCE.

Mexanusm o00pa3oBaHUsI MEXaHMUYECKHUX BOJIH B ympyroi cpezae. I[lponosnbHble u
nonepeyHble BOIHbL. BOHOBOE ypaBHEHHE U €ro peuieHue. ['apMoHnyeckue BOJIHbBI U UX
XapaKTEPUCTUKH.

KoneGartenbubiit  koHTyp. [‘apMOHHMYEcKHE JIIEKTPOMArHUTHBIE KOJNEOAHUS U UX
XapaKTEPUCTUKH.

3aryxaromue 3JIeKTpOMarHuTHbe KosiebaHusa. YactoTa, Kod(hQOUIMEHT 3aTyxaHMs,
jorapu(pMHUUECKUN TEKPEMEHT 3aTyXaHHsl JIEKTPOMArHUTHBIX KosebaHuil. JJoOpoTHOCTD
K0JIe0aTeIbHOTO KOHTYpA.

BolHyKIeHHBIE AJIEKTpPOMAarHuTHbIE KojieOaHus. AMIIUTYAa M (a3za BBIHYKICHHBIX
3JIEKTPOMArHUTHBIX KOJIeOaHUH.

®dapazneeBckass U MAaKCBEIJIOBCKAsh TPAKTOBKM SIBJICHHS DJIEKTPOMATHUTHON HMHIYKLIHH.
Toxk cMenieHus.

Cucrema ypaBHeHUll MakcBena. DIeKTpOMarHuTHOE IOJIE.

OnexkTpoMarHuTHas mpupona csera. [lpunHiun ['roiireHca. 3akOHBI OTpaXKeHUS W
npenomiieHusi. AOCONIOTHBIM M OTHOCHUTEIbHBIM NoOKa3zaTenu mnpenomeHus. [lonmHoe
BHYTpEHHee oTpakeHue. CBETOBOBI.

KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BOJIH. BpeMeHHAs KOTepeHTHOCTb.
Bpewms 1 1nmHa KOTEpEeHTHOCTH.

Onrtuueckas jamuHa myTd. OnTuyeckas pa3HOCTh Xoja. Pacder wHTEp(epeHIIMOHHON
KapTUHBI OT JBYX KOI'€PEHTHBIX HCTOUHUKOB.

ITonockl paBHOM TOJIIIIMHBI M PABHOTO HAKJIOHA.

Hudpakuus OpayHrodepa Ha 0JHOMEPHOI TU(DPAKIIMOHHON peleTKe.

EcrectBeHHbIN 1 MOJIApU30BaHHbIN cBET. [lonsipusanus npu OTpaKeHUU U TPETOMIICHUH.
3axoH bprocrepa.

[Tomstpusanus mpu IBOWHOM JydernpenoMieHnd. OObBIKHOBEHHBIH U HEOOBIKHOBEHHBIN
ayuu. Onruyeckas ock Kpuctaia. [longpuzannonnsie npusmsl. 3akoH Maioca.
TennoBoe N3IIy4eHue U ero XapaKTepUCTUKHU. 3aKOHBI TEIUIOBOIO U3JIy4EHUS.

®opmynsl Panes-/xunca u [lnanka g temoBoro uznydeHus. CHEKTp H3Iy4EHHS
a0COJIIOTHO YEPHOTO Tea.

Buemnuii  ¢potoaddexr u ero 3akoHbl. YpaBHEHHE OWHINTEWHA [Js BHELIHETO
dotorddekra.

Macca u umnynsc potona. /lapnenue cBeta.
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Dddext KomnToHa u ero HHTEpIpeTaIys B CBETE KBAHTOBBIX MPEICTABICHUN O MPUPOJIE
U3JIy4EHHUS.

Mopnenu aroma Tomcona u Pesepdopna u ux nporuBopeuns. [loctynater bopa. Criektp
aToma BOJIOpOJa.

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

I'unore3a ne bpoid. OkcnepuMEHTaldbHbIE IOATBEPKICHUS BOJHOBBIX CBOMCTB
MHUKPOYACTHII.

[Tpuntum 1 cooTHOIIEHUS HeonpeaenéHHocre [ eiizenbepra.

BonnoBas ¢yHkmus u e€ craructuueckuii cmpicn. OOmiee ypaBHenue Lllpenunrepa.
Vpasuenue llpeaunrepa aisg craiimoOHapHBIX COCTOSHUH.

ATOM BOZIOpO/ia B KBAHTOBOW MEXaHUKE.

KBanToBsie uncna. [IpaBmia otoopa.

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

JHedexT Macchl U SHEPTHSI CBSI3H aTOMHOTO sJIpa.

Mopenu aToMHOTO siApa. S epHbIE CUIIBI.

PannoakTuBHOE M3Ty4eHUE U €TI0 BUIBI.

3aKoH paJnoaKTUBHOrO pacnaja. [IpaBuna cmemenus.

SnepHble peakuu U UX THIIBL.

5.3. CamocTosiTe1bHAs1 paboTa 00y4aK0OIIEerocs.

g wbdE
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10.
. MonHus u e€ npupoja.

©ooNoOR~WDE

[IpumepHBIe TeMBI peepaTUBHBIX padbOT
1 cemectp

®du3rka — HayKa O3HAHUS MUPA.
[TpocTpaHcTBO U BpeMs B (hU3HKE.
UYepusle abIpbl BO BeeneHHOM.
Vuenune K.O. [{uonakoBckoro.
MognenupoBanue mpolecca pacnpOCTPAaHEHUS yAApHOW BOJHBI IPU  B3pbIBaX B
Pa3IUYHBIX Cpelax.
Kuneruka n TepmMmoarHaMuKa OMOJIOTMYECKUX MTPOLIECCOB.
[Topsimok 1 Gecriops10k B MUPE OONBIINX MOJEKYI.
OKclepUMEHTAlbHbIE MCCIEOBAHUS DJIEKTPOMArHUTHOTO Mo 3emii B 00JacTu
CBEPXHU3KHUX YacTOT.
[[TapoBast MOTHUA U €€ NPUPOIA.
MarunuTtHoe nojue 3emiu.

2 cemecTtp
aﬂeKTpI/I'-IeCTBO B )XMBBIX OpraHHu3Max.
DIEKTPUUECTBO B aTMOcdepe.
JlazepHO-MHAYIIMPOBAHHBIC THIPOJUHAMUYECKHIE BOTHBI.
DU3NYECKUE METOIbI PETUCTPALINU 3€MIIETPSICEHU.
IIpuMeHeHne ybTpa3ByKa B HHTPOCKOIIUH.
Buorpadus A.C. Ilonosa.
BonokoHHO-ONTHYECKHE THPOCKOIIBI.
Connre.
Kocmonorndeckoe KpacHOE CMEIICHHE.

Crucok MOXeT OBITh 3HAYMTENBHO pacuIMpeH. Temy pedepaTa CTYIEHTHI COTJIACYIOT C

nmpenoaaBaTcjICM.
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MPOBEACHUS  aTTECTAlldd  YPOBHS
c(OpMHUPOBAHHOCTH KOMITETEHIMI 00ydJaromuxcsi mo AUCHUILIUHE OGOPMIISIETCS OTIEIbHBIM

6. VYYEBHO-METOJINYECKOE 1 UTHOPOPMALIMOHHOE OBECIIEYEHUE
TACIHATITAHBI

6.1. KuuroodecneuyeHHOCThH

HaumeHnoBanue JIMTEpATYphbl: aBTOP, Ha3BaHUEC, BUJ U3JJaHU,
HN31aTCIbCTBO

I'on
H3IaHUS

KHUT'OOBECIIEYEHHOCTbD

Hammawne B snexTpornom kartamore ObC

OcHoBHas TUTEpaTypa

1. Kymnm, Anexcanap AJjekceeBnd. Dusnka : MeTOAMYECKHUE
YKa3aHUS K TEOPETUUECKOMY MaTepHaIly, IPAaKTHIECKUM 3aHATHAM
U 3aJaHMsAM, TecTaM, KOMIUICKCY JiabopaTopHbIX paboT mist
CTYICHTOB AMCTAaHIUOHHOW (popmbl oOydernns / A. A. Kymumr, JI.
B. I'pynckas ; Brnagumupckuil rocyaapCTBEHHBIH YHHBEPCUTET
uMeHu Anekcanzapa ['puropbeBunua u Hukomas I'puropreBnya
CroneroBrix (Bnl'Y), Kadenpa obmeit u mpuxmagHoil (QU3HKH ;
mox pea. A. A. Kymuma .— Braamumup : Braaumupckuit
rOCY/AapCTBEHHBIN YHUBEPCHUTET HMEHH Arnexcaszpa
I'puropeeBuua u Huxomnas I'puropseBuda CtoneroBbix (Bal'V),
2013 .— 214 c. : ui., Tabn. — VMeeTcst 3MEKTPOHHAST BEPCHS .—
Bubnumorp.: ¢. 211-212.

2013

http://e.lib.vIsu.ru:80/handle/123456789
12624

2. Meronu4eckoe mocodue Jisi CaMOCTOSATEILHOU pabOTHI IO
¢usnke / aBT.-coct.: A.A. Kynum, JI.B. @ypos; Bmagum. roc. yH-T
uM. A.T'. u H.I'. CroneroBsix.- Bnagumup: Uzn-so Bal'y, 2017.-
128 c. ISBN 978-5-9984-0822-9— Mmeercst aneKTpOHHAsI BEpCHS
.— bubmmorp.: c. 242.

2017

3. AHToHOBa, M.A. OU3UKA. Mexanuka. MoeKyspHas
¢uznka. TepMmoauHamuKa. DNIEeKTPUUYECTBO. Marnerusm.
MexaHnuueckre konebaHus W BOJHBI. BonHOBast onTnka: yuyeOHOe
mocobne/ M.A. AntonoBa. FO.K. Kokypuna; Brmamgum. roc. yH-T
mM. Al u HI. CroneroBbix. — Bnagumup: Usn-so Bal'y, 2017
ISBN 978-5-9984-0776-5

2017

4 ®dypos, Jleonna BUKTOpPOBUY. DJICKTPUYECTBO U MATHETH3M:
yuebnoe mocodue / JI. B. ®ypos ; Braaum. roc. yu-t um. A. I'. u H.
I'. CroneroBeix.— Bmagumup :Map-so Bal'V, 2021 .— 148 c.
numeetcs snekTpoHHas Bepeusi. -ISBN 978-5-9984-1454-1.

2021

JlonosiHuTENBbHAS TUTEpATYypa

1. T'ankun, Apkaguii @eqopoBuy. Jlekiuu no Gusuke : B 4 4. :
[yuebnoe mocobue] / A. ®. Tamkun ; Bragumupckuit
rocymapcTBeHHbIM  yHUBepcureT (Bal'Y) .— Bmagumup
Brnagumupckuii rocymapcTBeHHBIH yHuBepcuter (Baly), 2004-
2007.

2004 -
2007

http://e.lib.visu.ru:80/handle/123456789
1469

2. YeproB A.I'. 3agaynuk no ¢usuke: YuebHoe mocodue s
BTy30B / A. I'. UeptoB, A. A. BopoObeB. — 8- u3n., nmepepad. 1
mon. — M. : ®@usmatiur, 2007. — 640 c. : mn., tabn. — ISBN 5-
94052-098-7.

2007

3. JImutpueBa, Ejena BajepbeBna. YyeOHOe mocobue 10
¢msuke : mexanuka / E. B. Jmurpumesa, B. C. Ilnemmnsues ;
Bnagumupckuii  rocynmapctBeHHBIH  yHHMBepcurer (Bnl'Y) . —
Brnagumup : Bnamumupckuil rocyaapCTBEHHBIH YHUBEPCUTET
(Bal'Y), 2009 .— 143 c. : win., tabn. — VMeercs 31eKTpOHHAS
Bepeust .— bubnmorp.: c. 143. ISBN 978-5-9984-0005-6.

2009

http://e.lib.vIsu.ru:80/handle/123456789
/1304

4. CageaneB U.B. Kypc obmeii ¢usuku : yueOHOe nmocobue st
BTy30B: B 3 1. / . B. CaBenbeB. — 7-¢ u3a., crepeorurn. — CII6.:
Jlans, 2007 — (JIyumme knmaccudeckue ydeOnmku) (Kmaccumueckas
ydeOHass Jnuteparypa 1o ¢usnuke) (Y4eOHWKH Il  BY30B.



http://index.lib.vlsu.ru/cgi-bin/zgate.exe?follow+5256+RU%5CVLSU%5CSLUSHEBNUI%5C948%5B1,12%5D+rus
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CrnenunanbHas aurepatypa). — ISBN 978-5-8114-0629-6.

2007

5. ®ypos, Jleonua Bukroposuu. VYueGHoe TiocoOue K
npakTHieckum padoram no ¢usuke / aBT.-coctT. JL.B. ®Dypos;
Bnanum. roc. yH-T um. A.I'. u H.I'. Croneroseix.- Bragumup: 13-
B0 Bnl'Y, 2019.- 140 c. (8,14 n.u.). ISBN 978-5-9984-1030-7

2019

6.2. Ilepuoanmyueckne u3 aHus
KTD OKypran Texuuueckoit puznkn). DexrponHas sepeus http://journals.ioffe.ru/jtf/

6.3. Uurepuer — pecypcebl

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

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

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

Jlns  peanuzanuu  AMCUMIUIMHBL  (PU3UKA MMEIOTCSl CIECHUAIbHBIE IIOMEIICHHs I
MPOBEJCHUS 3aHSITUH JIGKIIAOHHOTO THIA, 3aHSITUH TMPAKTUYECKOTO THUIIA, TPYNIIOBBIX H
WH/IMBUTYQJIBHBIX KOHCYJIBTAIMH, TEKYIIEro KOHTPOJISI U MPOMEKYTOUHON aTTEeCTAIllH, a TAKXKe
MOMEILEHHST  JUIsl  caMOCTOsITeNIbHOH — paboTel.  JlaGopaTopHble paboTBl  IPOBOAATCS B
7abopaTopusIX MEXaHUKH U MOJEKYJsipHOU (Gu3nkn(428, 429), anexkrpomarnerusma (425, 426),
ontuku (422, 424).

[lepedeHp  MCIIOJIB3YEMOIO  JIMIEH3HOHHOTO TMPOrpaMMHOIO  OOECIIEUeHHs: IaKeT
oducubix nporpamm Microsoft Office, Microsoft Open Licence — 61248656

/ A
Pabouy1o nporpammy cocrasui rnpodeccop kadeapsr Oulld '7\//\ ~~ dypos JL.B.
(110/H1UCB)

Penensent (npegcraButelib padoToaaTerns):

3aMeCTUTENb TTIaBHOIO HHIKEHEPA 110 MOATNOTOBKE IIPOU3BOACTBA —

riapubli Texuonor AO «Bnagumupcekuit 3aBoj « DnekTpornpubopy ~,/:, ~__3atineB M.K.
(ITOAIHCE)

[Iporpamma pacemotpena u ojjo0peHa Ha 3aceannu  Kadeape o0mmas 1 mpukiagHas Guznka
ITporoxon Ne 1ot 30.08.2021 rona 1
3aBenyromuit kadenpoit

IIpotoxon Ne 1 ot 31.08.2021 roga
Ipencenarens komucenu: 3as. kadeapoit DIIHC




