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1. HEJU OCBOEHUSI U CLIUTLINHBI

Lensmn  ocBoenns muctmmmnasr  «Dusukay aBsercs  obecneveHue  Gymymero
CliCHUATHCTa HAy4YHOH (u3ndeckol 0a3oif, Ha KOTOpPOH B BBICHICH TEXHWYECKOH IIKOITE
CTPOUTCSE OOIIEHHKEHEPHAS U CTIEIHAIIbHAS TTOTOTOBKA. Hocnenosarenbroe nsyuenue dusnku
BBIDAOATBIBACT — CcrieM(HYECKHIl  MeTo MBIICHHS,  (PU3NYECKYIO HMHTYHIMIO, KOTOPBIE
OKa3bIBAIOTCS BECbMA TUIONOTBOPHBIMH M B JPYIHX HAayKax. Cneuuanmuersl, nomyuminme
IIHPOKOE  (PH3MKO-MaTeMaTHUeCKoe 06pasoBaHwe, MOTYT CaMOCTOSITEJIBHO OCBaWBAaTh HOBBIE
TCXHHYCCKAC HAIIPABJICHUS, YCNEUTHO paboTaTh B HUX. JErKO IEPEXOUTh OT PELICHUS OIHHUX
3a/1a9 K IpyruM, HCKaTh HECTAHIAPTHBIC M HETPAAMIMOHHBIC OYTH, 9TO OCOOEHHO BajKHO IIsi
NPO(ECCHOHANBHON MOOHITBHOCTH CHIEHHATHCTOR B YCJIOBHUSIX YCKOPEHHOTO pa3BUTHS TEXHUKH,

3anaun:

¢ TCOPETHYECKAs MOIrOTOBKA B OOMAaCTH (DM3MKH, 1103BOJISIONIAS Oynymum
HHIKCHEPaM OPHEHTHPOBATHCS B TIOTOKE HAYYHOH W TeXHUYECKOM MHPOPMALIMH 1
o0ecIeunBAIOIas UM BO3MOXKHOCTH  HMCIIOIb30BAHMS HOBBIX  (pU3HYeCcKuX
TPUHLIAIIOB B TeX 00/1aCTsX, B KOTOPBIX OHH CHCIHAIIM3UPYIOTCS;

® QOPMHPOBAHME HAYYHOIO MBIIUICHHS, B  YaCTHOCTH [PABHIIBHOTO
OHUMAHUS TPAHHIl MPUMEHUMOCTH Pa3IMYHBIX (QH3HYECKHX NOHSTHH, 3aKOHOB,
TCOPHH ¥ YMEHHS OLICHHBATH CTEIEHD AOCTOBEPHOCTH PE3YJILTATOB, MOJYYEHHbIX
€ MOMOIIBIO SKCTIEPUMEHTATTBHBIX HITH MATEMATHYECKHX METOIOB UCCIIeIOBAHNS,

® BRIpaDOTKa TIPHEMOB M HABBIKOB pelleHH i KOHKPETHBIX 3ajla4 U3 pasHBIX
obmacrelf  (PH3MKM, HOMOTrAIOMMX CTyACHTaM B  JaibHEHIIEM pemarh
HHIKCHEPHBIC 3aJ1a4H.

® O3HAKOMJICHHE CTY/ICHTOB C COBpPEMEHHOI Hay4HOH anmaparypoil u
BBIPA0OTKA y HHUX HAYaJIbHBIX HABBIKOB [POBEIACHHUST IKCIEPUMEHTAIIBHBIX
HAYUHBIX ~ HCCIICNOBAHWH  PasIMYHBIX  (U3UYECKHX  SBJICHUN © OIICHKH
HOTPENTHOCTEN H3MEpPEHHIA.

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OIOII BO

Jmcnmmaa «dusukay oTHOCHTCS K 00s3aTeIBHOM YacTH.

3. INTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUS [1O AUCITUIIIIMHE

[Inanupyemeie pesynsratel o6yueHust o AMCLHIUIMHE, COOTHECEHHBIE C ITAHHPYEMBIMH
pesynbraramu ocBoenus OITOIT

Dopmupyembie [Inannpyemsie pesynbrarsi 00YYeHHs MO AMCLMILIMHE, B Haumenosanue
KOMINETEHLMH COOTBETCTBHH C HHAMKATOPOM NOCTHKEHUS KOMIIETeH UHH | OLEHOYHOrO CpeicTBa
(kox, conepxanme Huaukatop pocrrxkeHns Pesynbrartel 06yuenus no
KOMIIeTEHIIHH) KOMIIeTeHLInH AMCUMIIHHE
(K00, codepoicanue undukamopa
YK-2  Cnocoben | YK-2.1. 3uaer HeoOXonumble | 3Haer:
OMpelesiiATh  KPYr | Ans OCYLIECTBICHHs obmmme popmerl, | Curyaunonnsie
3aja4 B paMKax l'lp()l:i)GCCHOHa.leHDﬁ 3aKOHOMEPHOCTH, 3a1a4u,
MOCTABAEHHOM ACATENIbLHOCTH 1PpaBOBbIE MHCTPYMEHTAJIbHbIE
T -
UeJH U BbIOGHpPATH | HOPMBI. cpecTsa husHkn
OINTUMaJIbHbIE YK-2.2. Ymeer onpenemsits Vieer:
Croco0bl MX | Kpyr 3ajay B pamka
PyTadeih payax paborate B  KomaHze,
PELICHHA,  HCXOAs | M30paHHBIX BULOB
o 5 00nanath CHOCOGHOCTBIO
M3 ICHCTBYIOLIHUX | MPOdeccHOHANBHOM )
NPaBOBbLIX HOPM, | O€ATE/IbHOCTH, [JIAHHPOBATH B CaMOOPFaHHJdHHH "




UMEIOLLIHXCS
pecypcos U
OrpaHUYeHHH.

COOCTBEHHYIO JEATEbHOCTD
HCXO5 M3 UMEIOLLUXCH
PeCcypcoB; COOTHOCHTD
ITIABHOE H BTOPOCTENEHHOE,
periaTh NocTaBleHHbIE 3a0a4H
B paMKax W30paHHbIX BHIOB

CaMo00pa30BaHuIO,
paborate B  KOMaHje,
MPOBOJMTE
IKCIIEPUMEHTEI 1o

3a[laHHBIM METOMKAM C
00paboTkoil W aHaTM30M

npogeccnoHaibHOM
e UX PE3yJIbTaToB .
VK-2.3. Bnaneer napbikamy | DJTlCeT:
PUMEHEHHS HOPMATHBHOMN CIOCOOHOCTIO
Oa3bl u pelueHye 3anay B HCIIOJIb30BaTh
o0nacTi H3OPaHHbIX BUIOB COBPEMEHHBIE
npodeccHoHaNbHO MH(pOPMAITHOHHBIE
ACATEIIbHOCTH. TEXHOJIOTHH, TCXHHUKY,
MPUKJIAJHEIE
IIPOrpaMMHBIE  CpeJICTBA
Npd  pEmIeHWHW  3ajay
IpoQeccHoHaNBEHOM
JIESATEeIBHOCTH
OIIK-2  CnocoGen | OIK-2.1. 3uaet meTop! 3Haet: (pusnyeckue | TectoBble BOMPOCHL.
pa:spaﬁaTbIBa'rh pa3pz160’n<n aJIFTOPHTMOB U OCHOBBI, OCHOBHBIE | 3ajaum.
ATOPUTMBI M | KOMIILIOTEDHBIX IPOTPAMM, | 3ak0HBI  §  MOHSTHS
KOMIIbIOTEpHbIE NPpHUIOOHBIX )18 d)HSHKH.
[POrpamMMal, MPAaKTHHUECKOTO MPUMEHEHHA | v/ . H3MepsTh
NPUIOHbIE ans | OTK-2.2. Vmeer
NPaKTHYECKOrO paspabaTbIBaTh alropuTMBI U rsuieckue  penuumHLL,
NpUMeHeHNs KOMIIBIOTEPHBIE [IPOrPaMMBl, oOpabarerBarh .
[PUTOIHbIE 1S pe3yJibTarthl M3MEpEHHii,
MPaKTHYECKOro NpuMeHenus | CTPOUTH rpadukm,
OITK-2.3. Bnaneer (GopmupoBars pesynbrar,
COBPEMEHHBIMH METOIAMH BOCIIPUHUMATH

pPa3padoTku aJIrOPUTMOB 1
KOMIIbIOTEPHBIX IPOTrpamm,
HPHIOAHBIX TS
NPaKTHYECKOT O [IPUMEHEHUS

HH(OpManuio K ananm3y,
CaMOCTOSITENTBHO YBHJIETH
CIIEJICTBUSI
chopmyposaHHOTO
pesyibTara, JenaTh
BBIBO/IBI,

Bnaneer: OCHOBHBIMH
npuemMaMn 06paboTkn u
MPECTaBIICHUS
3KCTIEPUMEHTAIBHBIX
JIAHHBIX




4. OBbEM U CTPYKTYPA AUCHHUITIIAHBI

Tpynoemxocts Jwenummae cocrasnser

7__3a4eTHBIX €IMHHUIL, 252 yacos.
Temarugeckuii niaan
popma obyuenns — ounan
KontakThas paGora Dopmbl
obyuarommxcs TEKYLLEro
C MeJaroru4ecKum KOHTpOIIs
& paboTHHKOM = YCIieBaeMoCTH,
o 5]
E " = | E dopma
el 2 E 5 5 = | NPOMEKYTOUYHOI
Ne Hanmenosanue tem w/mmm 3 2 g = = é aTTecTaLmy
/o Pa3/ienoB/TeM TMCUMILTHHBI § = < § ;; g & | (o cemecmpan)
= a 2 = =
T & 8 s | S
i = =
| &
= =
. | IMEXAHHKA 1 | 14 6 6 3
1 Kudemaruka  nocrynarenshoro 1 2
ABHIKEHHS
2 Kunemaruka BpallaTeIbHOro 2 2 2 2
JIBHIKEHHUs
3 JnHamuka NOCTYNATENEHOrO 3 2
ABUKEHUS ]
4 Jlunamuka BpalaTebHOTO 4 2 2 2 1
JBHKEHUS
S 3aKOHBI COXpaHeHHs. 5 2
6 OIIeMeHTBl MEeXaHHKH JKHAKOCTei 6 2 2 2 Peiitunr-
H I'a30B KOHTpoJ1b No|
7 DNeMeHTbl CHenHaILHOH TEOPHH 7 2
| OTHOCHUTEIILHOCTH
I OCHOBBI MOJIEKY JISIPHOH | | 14 8 8 4
OU3HNKH U
TEPMOJIMHAMMWKH
8 MornekynspHo-kuHeTHYeCKast 8 2 2 2
| TEOPHSs ra30sB
9 DlleMeHTBI KJ1aCCHYECKO¥ 9 2
CTaTHCTHKH
10 | PeasnbHble rasei 10 2 2 2 PeliTunr-
KOHTpOJIb Ne2
Il | CpoiictBa swumkocreii. Cpoiicrsa 11 2
TBEP/bIX TeJl.
12 | DnemenTsl pusuueckoit kuHeTHKN 12 2 2 )
13 | IlepBoe Hauano Tepmoaunamukm 13 2 |
14 | Bropoe navaso Tepmonunamuxn 14 2 2 2
11 SJIEKTPUYECTBO |1 16 4 12 2
MAT'HETU3M
15 | Dnemenrsi TEOpHH O, 15 2
Hanpsskennocts
SJIEKTPOCTATHYECKOrO 108 B
i BaKyyMme | |
| 16 | Morenunan 3JIEKTPOCTATHYECKOrO 16 2 i 2




noJs
I7 | Inonexktpuku B snekTpuyeckom 17 2 1 Peiitunr-
nose KOHTposb No3
18 | IlpoBoamukn B DIIEKTPHHECKOM 18 2 2 2
| noJie
Bceero 3a 1 cemecrp: 1-18 36 18 18 9 Ik3amen(27)
1 HocTosHubli snekTpuyeckuii Tok 1 2 2 2 = |
2 MaruuTHOe noJie B Bakyyme 2 2 2 2
3 MaruurHoe nose B Bemecrse 3 2 2 2
| 4| DAeKTpOMarHWTHas MHAYKLus 4 2 2 2
.| IVKOJIEFAHUSA U BOJIHBI 2 8 8
5 Mexanuyeckue koneGanus 5 2 2 2
6 MexXaHH4ecKue BOITHBI 6 2 2 2 Peiitunr-
KOHTponb Ne|
7 DNeKTPOMarHuTHbIE KosieGaHus 7 2 2 2
8 D/1eKTPOMArHUTHBIE BOJIHBI 8 2 2 2
V OIITHUKA 2 8 8
9 I'eomeTpuueckas ontuka 9 2 2 2
10 | Hurepdepenums ceera 10 2 2 2 Peiitunr-
KOHTpOsib No2 |
11 | Judpakuus csera 11 2 2 2
12 | lNonspusauus u aucnepeus ceera. 12 2 2 2 ]
VIKBAHTOBASI ®U3UKA 2 12 12
13 | Tenmosoe usnyuenue. Kpanropas 13 2 2 2
NpHpOIa CBeTa
14 | Crpoenue atroma. Teopus bopa 14 2 2 2
15 | DneMeHTBI KBAHTOBOI MeXaHUKH 15 2 2 2
16 | CoBpeMeHHble npencTaBieHHs o 16 2 2 2
CTPOEHHH aToMa |
17 | 3onHas Teopus TBepaBIX TeN 17 2 2 2 | Peiitunr-
| KOHTpOJIb No3
18 | Ctpoenne M cBoiicTBA aTOMHBIX 18 2 2 2
anep. PainoakTuBHOCTS.
SAnepusie peaxkuuu.
DneMeHTapHbIe YaCTHLIbI
Beero 3a 2 cemectp: 1-18 36 36 36 | Dx3amen(36)
Haunuue B aucunninne KI/KP
Hroro mo mucuunanune 1, 72 18 54 63 | Dx3amen(27)
2 Ik3amen(36)

Conepﬁcauuc JEKHHOHHBIX 3aHATHH MO JHCHUILTHHE

Pasnen I. Mexanuka

Tema 1. Kunemaruka nocTynaTensHoro 1BmKeHHs

Conepxanue Tembl. HekoTopble cBemeHHS 3 M
usnku. OYHKUHK U UX TPOH3BO/HBIE. Wurterpn

areMaTukd. Poib MaremaTHkn B M3ydeHmu
posanue. O cMbIC/Ie TPOM3BOAHON M HHTErpana

B IIPHJIOJKCHUH K (DU3HYECKHUM 3a/1a9aM. DJIeMEeHTE BEKTOPHOHN aireOphl: onpe/iesiene BEKTOpa,
CIIOXCHHE BEKTOPOB, YMHOXCHHE BEKTOpPOB, TH(QEPCHINPOBAHNE BEKTOPHBIX BE/THUHH.
Huddepennnanensie  ypasuenus. DJIeMEHTapHBIE  CBEICHHS U3 TCOPHH  BEPOSITHOCTH.
Kunemarnka kak pasmen mexanmku. Mexannueckoe ABMXCHUE Kak mpocredimas (popma
JBIKCHHS Matepun. Marepuanbhas Touka (vactuia). CHcTeMa OTCHETA. Huepunansusie



cucTeMbl  orcyera. Pammyc-extop. Ilpuwnmmn orHocurenbHoctH [amunes. Tpaextopws.
[loctynarensHoe IBUXKEHHE TBEPHOTO Tela,

Tema 2. KunemaTrka BpamaTesHOro ABHIKEHUS

Conepxanue Tembl. Pammyc KpWBH3HBI TpaekTopuu. JIMHelHast CKOpOCTh H JIHHEHHOE
yeKopenne. TaHreHUHanbHOE H HOPMATbHOE YCKOPeHHs. CBSI3b MEKIY TMHEHHEIMA W YTIIOBBIMHA
KHUHEMATHYECKUMU BETHYHHAMH.

Tema 3. JluHaMuka rocTynaTelbHOrO JIBUKEHUS

Conepxanne TeMbl. JluHaMHKa Kak pasjen MexaHuku. [lepseii 3akoH HeioToHa M moHSTHE
MHEPIUATBHON CHCTEeMbl OTcueTa. Bropodt 3akoH HplOTOHA M TOHSTHE CHIIBI, Macchl |
uMITyJIbca. YpaBHeHHe ABWkeHUs. Tperwii 3axoH HbloTOHA ¥ Tpesessl ero TPHMERMMOCTH.
Hennepumnanbhbie cuctemsl oTcyera. AGCOMIOTHBIE B OTHOCHTEILHBIE CKOPOCTD 1 YCKOpEHHE.
Cuutel miepmu. [entpobesknas cua. Cuia Koprosmca. CreTemMa MaTepHaTBHBIX TOYEK. LlenTp
HHepLH (eHTp Mace). Teopema o JIBHKEHHH LIEHTPA HHEPLUH.

Tema 4. Jlunamuka BpamareibHOrO JBHKEHUS

Conepxanne templ. [Tonstue abcomoTHoro TBeporo Teia. MoMeHT cutbl. MOMEHT HMITyJIbCa.
MowmenT unepuun. Teopema IllteiiHepa. YpaBHEHHE MOMEHTOB (CBSI3hb MOMEHTA MMITYJIbCA ¢
MOMEHTOM CHIIbI). YpaBHEHME BpAIIATEIBHOTO BHKEHHS TBEPJOrO Teida OTHOCHTEIBHO
HCMOJIBH)KHOH OcH. KuHEeTHYeCKast JHEpris BPAINAIOMIerocst TBEpAOro Tea. [ mpockormmuecknii
3¢ pext. CBoGOIHEIE OCH.

Tema 5. 3akoHbI cOXpaHeHMUS!

Coznepkanne TeMbl. 3HAuCHHE M COJCPKAHHE 3AKOHOB COXPAHEHHS B MEXAHHMKE. 3aKOH
CoXpaHeHHst wuMITyibca. OIHOPOJHOCTH MPOCTPAHCTBA. PEakTHBHOE [BWKEHHe. 3aKOH
COXpaHEHHMs MOMEHTa HMIyJbca. M3sorponus mpoctpanctsa. PaGora, sHeprus, MOIHOCTB.
Ces13b MEKy NOTEHIMANBHOMN dHEprueit u cunoit. [lonstue cunosoro nosst. Koncepsarnsubie u
HCKOHCCPBATHBHBIC CHIIBL 3aKOH COXPAHEHHs SHEPTuH B MeXaHHke. OJHOPOXHOCTH BPEMEHH.
KoncepsaTnuBHas U AUCCHITATHBHAS CHCTEMBI.

Tema 6. DieMEeHTBI MEXaHUKH JKUIKOCTEH 1 ra3oB

Conepxanne Templ. OOmue CBOMCTBA KMIKOCTEH M ra30B. YpaBHEHHe IBIXEHHS B (GopMme
Oitnepa. [lone ckopocrel, uHuM W TPYOKM TOKA. YpaBHEHHE HEPA3PBIBHOCTH. YpPABHEHHE
bepuysm. Cucrema ypaBHeHMH ra3oquHaMHKH. Bsskoctb. TeueHWe BS3KOH IKMIKOCTH.
®opmyia Ilyaseiins. JlaMuHapHbI i TYpOYIEHTHBIH PEXKUMBI TEUCHHS. [MpKynsius cKOpocTH.
lloTenumansioe ¥ BAXpeBOe JBMKEHWs. JIBIKCHHE Tell B JKMAKOCTAX M rasax. Teopema
XKykosckoro.

Tema 7. DneMeHTSI crieLHaBHON TEOPHH OTHOCHTELHOCTH

Conepxanne templ. [IpuHnmn oTHOCHTENBHOCTH DifHINTeitHa. Poilh CKOPOCTH CBeTA. [Tocrynar
nocTosHCTBA cKopocT cBera. [Ipeobpasosanus Jlopenma. JIopeHIeBo CoKpameHue UTHHBI H
3aME/UICHUE BPEMCHH. PellsiTHBHCTCKUH umIysbe. B3anMocBsize Macchl W oHepruu. Jledekrt
Mace. Oueprust cBsi3d. COOTHOIIEGHHE MEXIY [ONHOH OSHEprHelfl W WMITYJIBCOM YACTHIbL.
['panuia MpUMEHHMOCTH KJIACCHYECKOI (HBIOTOHOBCKOI) MEXaHHUKH.

Pazmen II . OcHOBBI MoKy ISIpHON QU3UKH U TEPMOIMHAMHKHA

Tema 1. MonexynsipHO-KHHeTHYECKAs TEOPHsl Fa30B

Conepxanne Templ.  OCHOBHBIE TOJIOKEHUS MONEKYISIPHO-KHHETHISCKOMN TEOPUH BEIIECTBA.
MHKpO- ¥ MakpoCOCTOSHHS CHCTeMbl. Makpockonndeckue mapaMeTpsl. [[OHATHE HIEATbHOTO
raza. MoJieKyIsIpHO-KMHETHYECKOe TOJIKOBAHUE Temmeparypbl. UHCIO creneHel cBOGOIbI
MOJIeKyIbl. BHYTPEHHSsSE SHEPrus MealbHOTo rasa. 3aKOH PABHOPACTIPENENEHNsS SHEPruu M0
cTereHsM cBoOO/bI. [JlaBlienue rasa ¢ TOYKM 3pEHHS MOIEKYISIPHO-KHHETHYECKO# TEOPHUH.
OCHOBHOC ypaBHEHHE MOJEKYISPHO — KHHETHYECKOH TEOPHH. YpaBHEHHE COCTOSHHS
MaealbHOro rasa (ypasHenune Knanelipona — Menjeneesa) .

Tema 2. DnieMeHTBI KIIacCHYECKOM CTATHCTHKY

Conepkanue TEMBI. JIMHaMHUYECKHE M CTATHCTHYECKHME 3aKOHOMEPHOCTH B (DH3HKE.
Craruerideckuit MeTon wccnenoBanusi cucteM. DazoBoe MPOCTPAHCTBO, (azoBast ToOHUKa.



(azoBas sueiika. Ilomstme o (yskunu  pacnpenenenus. Crartmeruueckoe YCPEIHECHHE.
Pacnipenienenne Makcseluia (pacnipesernense MOJICKYJT TI0 aOCOIIIOTHBIM 3HAYCHHSIM CKOPOCTH).
Cpejtaiie  CKOPOCTH  MOJTEKYIL. bapomerprueckas popmyna. Pacnpenencame Bonbumana.
Pacnipenienenne Makcsenna — Bossimana.

Tema 3. PeasibHble ra3sr

Conepxanne Tembl. CHIIbI MEXMOJIEKYISPHOTO B3aHMOJICHCTBHS B 1a3aX. Ypasuenne Ban-jep-
Baanbca. M3otepmbl peanbroro rasa. MeTacTabHiIbHEE COCTOSHUS. Kputnueckoe cocrosume.

BHyTpeHnsis sHeprus peasbHOro rasa. Oddexr JDxoyns — Tomcona. CxmwkeHHe TraszoB W
TNOJTyYCHHE HU3KHUX TeMITeparyp.

Tewma 4. CpolicTa xuIKoCTel

Conepxanue Tembl. XapakTepuCTHKA JKHIKOTO COCTOSHHUS. Crpoenne sxuakocreit. Bivkauit
nopsnok. IloBepxHocTHOe HaTsokeHwe. CHIBL, BOHMKAIOIHE Ha KPHBOH MOBEPXHOCTH
xuakocTH. @opmyna Jlammaca. Yenosns paBHOBecus Ha rpanune aByx cpexa. Kpaeso#t yrou.
CmaunBanue. Kanmuisipasle sisienmst.

Tema 5. Cpoiictsa TBEpABIX Te

Conepxanne Tembl. AmopdHEE u KpHCTaniniecknue Tena. Kpucrammueckas pemerka.
Hanenuit mopsimox. Vnpyras u  mimactudeckas nedopmarmu. 3akon I'yka. Jledextsl B
KpucTaax. JKujkue Kpuctanibl.

Tema 6. DnemenTs! pusnueckoil KHHETHKH

Comepxanvie Tembl. IIOHATHE CTOJIKHOBEHWS. Yinpyroe u HEYNpyroe CTOIKHOBEHHS.
[Ipunensroe paccrosiame. PaccesHue yacTu, Cpennss qmiHa cBo6oHOrO Mpobera. [TpuHmn
AETAJIbHOTO PABHOBECHS.

Houstne o Qusnueckoii kuneruxe. HepaBHOBECHBIE CHCTEMEL Bpemst penaxcauun. Ssnenus
nepenoca.  Jlupdysna.  Kospduuwent mudpdysun. T CIIONPOBOHOCTE.  Koaddunmenr

TCILIONPOBOTHOCTH. BsA3KOCTh (BHYTpeHHEE TpeHMe). Kospdunment Bsskoctu. Jnnamuueckas n
KHHEMaTHYeCKast BSI3KOCTb.

Tema 7. IlepBoe Hauamo TepMoguHAMUKH

Conepxanne tembl. CratHcTHUeCKHM W TEPMOJIMHAMUYECKUH MeTo/bl. TepMoauHaMuyeckas
cucrema.  Tepmonmnammueckuii  mpomece.  OcHOBHBIE TEPMOIUHAMHYCCKUE  TTIOHSITHS:
BHYTPCHHsIsl SHEPrus, padora, Ternora. POpMyIMPOBKH MepBOro Havasa TEPMOIUHAMHUKH.
YpaBHEHHE NEPBOr0 Hayala TePMOAMHAMHKH. TerlToéMKOCTE. 3aBHCHMOCTB TENIOEMKOCTH
WACATHHOTO Tasa oT Buia mporecca. Dopmyna Maiiepa. PaGora, CoBeplaeMasl ra3oM Mpu

u3onpoueccax. DHTaIbNus (TennoBas (QyHKUUs). Aquabaruueckiuii npomnece. Termoémkocts
TBEP/BIX TEIL

Tema 8. Bropoe Hauamno TepMoanHaMuky

Conepxanne Tembl. PaBHOBECHBIE W HCPaBHOBECHBIC COCTOSIHUS cUCTeMbl. O6GpaTHMble W
HeoOparumele mporiecehl.  Kpyrogoit npouece (uuki). DOpMYJIHPOBKH BTOPOTO Hayaia
repMoanHamMuku. [ukn Kapuo w ero KIIJI s wmeansHOro rasa, Tennosbie nBuratenu u
XONOIMWIIbHBIC ~ MamnHbl.  Makcumanenerit  KIIJI  TeruioBoro  msmratens. OHTpomHs.
Cratuctiyecknit Bec (TepMoamHaMuvecKas BEPOSTHOCT). 3aKOH BO3PACTAHMsS SHTPOITHH.
Cratnernyeckoe TOJIKOBaHHe BTOPOTo Havasla TEPMOJIMHAMHKH.

Paszen I11. DnekTpruecTBO M MarHeTH3M

Tema 1. Dnements Teopuu mosis

Conepxanve Tembl. CkanspHble BCKTOpHBIE 10N B (Qu3uke. I'pajueHT ckaitapHOro mons.
JliBeprenuus BeKTOpHOTrO moms. Porop BEKTOPHOTO mons. Oneparop 'amuierona (omeparop
«nabna»). Oneparop Jlaraca («rariacnany). HekoTopele HETerpasibHble TEOPEMBI.

Tema 2. HanpsikeHHOCTB 91eKTPHYECKOT0 TOJIsS B BaKkyyMme

Cozepikanue TeMbl.  DJIEKTPHUCCKMIA 3apan. CoXpaHeHWE W HMHBAapMAHTHOCTH 3apsja.
Juckpernocts 3apsina. 3akon Kysona. [Tonstue SJICKTPOCTATUYECKOTO 110J1. CHIIOBBIE THHHU
(TaHUE  HampsbkeHHOCTH).  ITpHHIMN CYNCPIIO3ULIMU  3JICKTPOCTATHYECKUX TIoNell. II0ToK
BCKTOpa HanpspkeHHOCTH. Teopema [Maycca st snekTpocTaTHueckoro mons B BaKkyyme u eé



cBaA3b ¢ 3akoHOM Kyrnona. [lupdepentmansuas Gopma teopemsr ['aycca. Ilpumenenne Teopemsl
["aycca murst pacuera moneii.

Tema 3. TloreHnman 21eKTPOCTATHIECKOTO OIS

Conepkanue Templ. PaboTa il 2EKTPOCTATHYECKOTO TOJIS. LIMPKYy/ISIHs HANPSKEHHOCTH
3JIEKTPOCTATUYECKOTO  TosiA.  PoTop  HamlpsDKEeHHOCTH — 3JIEKTPOCTATHYECKOTO  TOJIS.
[loTeHMaTBHOCTE  (KOHCEPBATHBHOCTE) 3NeKTpocTatuueckoro mnosst. Ilotennmarn. PasHocTs
noTeHUUaN0B. CBsI3b MEXIy NMOTEHIHAIOM W HANPSHKEHHOCTBIO 3JIEKTPOCTATHIECKOTO MOJIS.
Ypasrenne Jlamnaca. Dnexrpuueckuil Aumonb. DIeKTpUYECKHI MOMEHT JHUIONS (IAMIOIBHBIN
MOMeHT). [loTeHMan u HanpsHKEHHOCTH MO MO, MOMEHT cuil, IeHCTBYIOMMI Ha JHTIOND
BO BHCIITHEM 3JICKTPUYECKOM 110J1€. DHEPTHS IUIIOJISI B SJIEKTPHUECKOM IT0JIE.

Tema 4. JIusnekTpUKH B HJIEKTPHUYECKOM I10JIE

Conepxarne Tembl. CBOOOIHBIE M CBSI3aHHBIE 3apsiAbl B BelnecTBe. CTOPOHHHE 3apsiibl.
[lomsipubie w0 HenossipHbie  Mosekynbl. Tumsl guaekTpukoB. WoHHas, OSTeKTpOHHAs W
OpHMeHTallMOHHas rnoisipusanmu. llossipusyemocts Mosekynsl. [losipu3oBaHHOCTL  (BEKTOp
nonspusanyu). OAHOPOIHAs M HEOMHOPOAHAs Mospu3auuu. CBs3b MONSPU3OBAHHOCTH C
TIOBEPXHOCTHOH IIOTHOCTBIO TOJISIPH3ANMOHHOrO 3apsiia. J{HaJeKTprudeckas BOCTPHUMUHBOCTE
BeLIECTBA M €€ 3aBHCHMOCTH OT TeMIiepatypbl. Teopema ["aycca Iist 97€KTpUYECKOTrO OIS B
JM3NICKTPHKE.  DJICKTPUYECKOE CMeleHne (MeKTpHYecKask MHIAYKIUS) B  JIHIICKTPHKE.
JlnasexTpryeckas MpOHMIAEMOCT CPe/ibl. BeIUKCIeHEe HAPSHKEHHOCTH HIEKTPHYECKOrO OIS
B JMINIEKTPUKE. ['paHWvHble YCIIOBHS JUIS OJIEKTPHYECKOTO IO Ha TpaHdIe pasielna
“IIMDIIEKTPUK — IUDJIEKTPUK . CerHeTOVICKTPHKH.

Tema 5. IIpOBOJIHHKH B 2JIEKTPUUECKOM T10J1€

Conepxanne Temel. PacnipeniencHue 3apsaioB B MPOBOAHUKE. DIIEKTPOCTATHYECKOE MOJIE BHYTPH
W CHapyXu TIIPOBOAHMKA. ['paHuWuHble yCNOBMS Ha TIpaHHIE “IPOBOJHUK-BAKYyyM .
OnekTpudeckue CBOHCTBA TPOBOISLICH 060MOYKH. DIEKTpOCTATHYECKas 3ammra. MeTox
n300paxeHnit. I'paHnyHble yCTOBHS HA IPaHHIE “TIPOBOIHUK-THAIEKTPHK” . DIEKTPOEMKOCTB
YEAMHCHHOTO NPOBO/IHUKA, CHCTEMBI IIPOBOJHUKOB U KOHJEHCATOPA. DIICKTPHYUECKAs SHEPrUs
CHCTEMBI TOHUEHHBIX 3aps/0B. DHEPrusi 3apsHKCHHOIO IPOBOIHHKA, CHCTEMBI MPOBOIHHUKOB H
KOHJICHCAaTOpa.  DHeprusi  djleKTpocTaThieckoro mois. OObEMHAsS IJIOTHOCTH  SHEPrHH
5JIEKTPOCTATHHYECKOTO TTOJISL.

Tema 6. ITocTostHHBIH TIEKTPHYECKUN TOK

Conepxanue TeMbl. XapakTepUCTHKH IE€KTPOCTATHIECKOTO TOKA: TUIOTHOCTH TOKA, CHIIA TOKA.
YenoBue CymecTBOBaHMS 3IEKTPUYECKOT0 Toka. CTOpOHHME CHIBL Pa3sHOCTB MOTEHIMAIOB,
Hanpsokenue,  snekrpoxswkymas  cuna  (DJIC).  Krmaccudeckast — 9neKTpoHHas — TeOpus
IEKTPONPOBOANMOCTH MeTalioB. 3akonbl Oma u [Droyis-JleHna B auddepenumanbHoll
dopme. 3akonbt Owma wu Jhxoyns-Jlewua B wHTerpamsHOif ¢opme. 3akon Owma juis
HEOJHOpoAHOrO ywacTka wenu. IlpaBuna Kupxropa. HemocrarounoeTs KiraccHuyeckoi
ICKTPOHHOM TEOPHH JIEKTPOIPOBOIMMOCTH.

Tema 7. MarnutHOe 110J1€ B BaKyyMme

Conepxanne Tembl. 3akon Amnepa. MarantHas unykmust. 3akon bro — Casapa (3akoH Buo —
Casapa — Jlarutaca). ITonsitue MaruTHOTO 0SS, [IpHHIAN CYNIEpTO3NIMY MAarHHTHBIX TIOJIEH.
Cuna Jlopenna v cuma Amnepa. BHTOK ¢ TOKOM B MarHMTHOM mosie. MarHWTHBIH MOMEHT.
MoOMeHT cuil, JIEHCTBYIOMMH Ha PamMKy ¢ TOKOM BO BHEIIHEM MArHWTHOM moJjie. MarHuTHOe
[0J1¢ TIPSMOIMHEHHOTO W KPYTOBOTO TOKOB. [{HpKYJISLNs BEKTOPA MATHUTHOH HHAYKIIMH. 3aKOH
TOJIHOTO TOKA (TeopeMa O WUPKYJISIHHA WHIYKIHH MarHUTHOTO T0JIs) B Bakyyme. IlpumeHenue
3aKOHa IOJIHOTO TOKA JUIS pacyeTa MarHUTHBIX 1oJieif. MarHuTHOE TI0JI€ JYIMHHOTO COJICHOM/IA |
Topouza. MarxnTHOe B3amMozeiicTBHe TokoB. ExmHuma cuisl Toka — amrep. Buxpepoe mose
JIBHKYLIETOCS  3apsijia. MIHBApHAHTHOCTE 3IEKTPHYECKOTO 3apsna. MarHWTHOE [ojie  Kak
pensSTUBUCTCKHH YD peKT.

Tema 8. MaruuTtHoe 11011€ B BemecTe

Conepxatne Ttembl. [loHsiTHE MarHMTHOrO MOMEHTa artoma. MHUKpo- u MaKpOTOKH.
Monekynsipaeie  toku.  HamarnudeHHocTs  (BeKTOp — HaMarHWumBauwsi). MarHuTHAas



BOCIIPHUMYHMBOCTE BELIECTBA U €€ 3aBUCHMOCTD OT TEMIIEPATYPBI. 3aKOH TIOJIHOTO TOKA (TeopeMa
0 HHMPKYJSLHUN HANPsSHKEHHOCTH MarHWTHOTO I10Jis1) B BemlecTBe. HampsokEHHOCTh MarHMTHOTO
nojis B BewlecTBe. MarHuTHas TPOHWIAEMOCTh cpeiabl. MHAYKIMS MarHUTHOTO mOJis B
BELECTBE. | paHMyYHbIe yCIOBHS JUIsi MAHATHOTO TIOJIsl HA TPAHMIE pasjena ABYX cped. THIbl
marHeTukoB. Touka Kiopu. Jlomensl. KpuBas HamMaranauBaHust.

Tema 9. DnekTpoMarHuTHAS HHIYKIHS

Conepxanue tembl. Onbir ®apanes. Marautaeii notok. 3JIC uuaykuun. OCHOBHOHM 3aKOH
ICKTPOMArHUTHON WHAYKUHH (3akoH Papanes). BeIBOI OCHOBHOTO 3aKOHA 3JIEKTPOMArHUTHOH
MHIYKIMH U3 3aKOHA COXPAHCHHS SHEPIUH, & TAKXKE Ha OCHOBE JIEKTPOHHO Teopuu. [Ipasuiio
Jlenna (3akon Jlenua). SIpnenwne camouuuykuun. VUHAYKTHBHOCTE, MHAYKTHBHOCTD UTMHHOTO
coneHonna. Tokn 3aMbIKaHWs M pa3MBIKAaHUS LeNH. SIBIEHHE B3aMMHOW MHIYKIMH. BianMHas
HHIYKTHBHOCTh. DHEPIrUsi MArHUTHOTO 110J1s. OOBEMHAS TIOTHOCT YHEPIUM MArHUTHOTO MOJIS.
Paznen IV. Konebanuns u BOJTHEI

Tema 1. Mexanuueckue konebanust

Conepxanne Templ. CBoGOmHBIE (COOCTBEHHBIC) W BBIHYXKICHHBIC KoneOanus. [lonsrre 06
aprokosiebanunsx. /luddepennmansioe ypapHeHHEe TapMOHHUYECKHX KOJICOAHUH M €ro peleHune.
XapaKkTepUCTHKH rapMOHUYECKHX KojleOanmil. [[oHsTHE 0 rapMOHHYECKOM M AaHTAPMOHHYECKOM
ocumiusaTope. M30XpoHHOCTE KoneOaHWi. DHeprus rapMOHHHYECKHX KojieGanuit. CroxkeHue
O/IMHAKOBO HAIPABJICHHBIX (CKAISIPHBIX) TIapMOHHYECKHX KojeOaHui. Mertoj BEKTOPHOM
juarpammbl. bruenusi. CiloKeHHE B3aMMHO TEPICHIMKYISIPHBIX (BEKTOPHBIX) IapMOHHYECKHX
Kosebanu. Gurypsr Jlnccaxy. Jluddepennnanboe ypaBHeHHE 3aTyXaIOMIX KOJIeOaHHit H €ro
pemeHne. Arnepuouyeckuii npouece. Yacrora u koodumment 3aryxanus. Jlorapudmugeckmit
JCKPEMEHT  3aryXaHust # J00poTHOCTH KojebaTenbHOM cucTeMbl. Jluddepennuansaoe
YPaBHEHUC BBIHYMXJCHHBIX KOJI€OAHUH U €ro pemeHune. AMIIIATYIa U (asa npy BBIHYKIECHHBIX
MEXaHHYECKHX KoJieOanusax. Mexannuecknii pesonanc. PesonancHbie kpusble. CoOTHOLIEHHE
MeXULy (hasaMit BBIHYKIAIOIUIEH CHIBI M CKOPOCTH TIpH MeXaHH4ecKoM pesoHaHce. CIeKTp
Kosiebanuii, MoHsTHE 0 pasioxkeHnn Dypee.

Tema 2. Mexanuueckne BOJIHBI

Conmepxanue Tembl. MeXanusM 00pa3oBaHWs MeXaHWYECKAX BOJH B  YIPYTOif cpene.
IIposonbHbie u monepeunsie BOTHBL BonHOBOe ypaBHeHWE M ero pemenne. IapMOHHYecKHe
BOJIHBI M X XapaKTEPUCTHKH. YapHbie BOJHBIL. [IpuHIMM cynepno3nunm BoJIH U rpaHuia ero
NPUMEHHMOCTH. Da3oBasi CKOPOCTh U JUCTIEPCHs BOJH. BOTHOBOI MakeT ¥ rpynmoBasi CKopocTb.
[oustne o xorepentHocTH. UnTepdepenums Boin. Crosune Bosubl. Dddexr Jlommepa s
3BYKOBBIX BOJIH. YIIbTpa- U WH(Pa3BYKH.

Tewma 3. DiekTpoMarHuTHEIE KOJIEOAHUS

Conepxanue Tembl. [lubdepennmnansuoe ypapHenue konebanuil B koneGaTeTbHOM KOHTYpE W
ero perenue. Jludpepennnanbroe ypaBHEHHE 3aTYXAIOMUX JIEKTPOMATHUTHBIX KOJTeOaHMHi W
ero perenue. Yacrora u  kodpOHUMEHT 3aTyXaHMs OJIEKTPOMArHHTHOTO KOJEOAHHS.
Jlorapndmuyeckuil 1ekpeMeHT 3aTyxaHMs M J0OpOTHOCTH KOHTypa. JIubdepeHrmanbHoe
YPaBHCHUE BBIHYXKJICHHBIX 3IEKTPOMAarHHTHBIX KoJicOaHuii U ero pelieHne. AMIUIATYa U (asza
IPH BBIHYXICHHBIX JJIEKTPOMarHMTHBIX KoneOanusX. Pesonanc B komeGaTenbHOM KOHTYpE.
Pe3onancHbIe KpHBBIE JUISl HANIPSDKCHAUS M CHITBI TOKA. [lepeMenHsbIit TOK.

Tema 4. DneKTpOMarH|UTHBIC BOJIHBI

Conepxanue Tembl. ®apajeeBcKas 1 MaKCBEIUIOBCKasi TPAKTOBKM SIBIICHHS 3JIEKTPOMArHUTHOL
nHAyKnuH. Tok cmemenus. DnextpomarautHoe mosie. Cucrema ypaBHeHmii Makcsesia.
BonHoBoe  ypaBHeHHe Ul OMEKTPOMArHHTHOrO MOJNS M ero pemenue. CKOPOCTH
PacTIpOCTPAHCHHS JIEKTPOMArHUTHBIX BOJIH B cpejiaXx. OCHOBHBIE CBOHCTBA JIEKTPOMAIHHTHBIX
BorrH. Bexrop Ilofimtnnra. Wmmyneec onektpomarsutHOro moss. Vsnyuenme mumous.

Jlmarpamma  HanpaBnennoctH. Dddexr Jlommepa s SMeKTpoMarHWTHBIX BosH. Illkana
3JIEKTPOMArHUTHBIX BOJH,

Pasnen V. Ontuka



Tewma 1. I'eomerpuueckas onrika

Coxepxanne TeMmbl. DIEKTPOMArHWTHAs NPHPOJA CBETA. [Ipuamun [odireHca. 3akoHb!
OTPaXCHHUS M TPEIOMIICHHS. AOCOMOTHBIH W OTHOCHTENBHBIH IOKA3aTEN MIPEJIOMIIEHHUSI.
[lonxoe BHyrpennee orpaxkenue. CseToBomsl. I'eomerphueckasi ONTHKA Kak NpeebHBbII
citydail BOHOBO#H onTuky. ONTHYECKHE HHCTPYMEHTHI.

Tema 2. UnTtepdepennus ceera

Cozepxanrie Tembl.  MOHOXpOMATHYECKME M HEMOHOXPOMATHYECKHE BOJHBI, [Tpunumn
CYNCPNO3HINA W WHTCHCUBHOCTB NPH CIIOXKEHHH CBETOBBIX BOJIH. BpeMeHHAS KOrepeHTHOCTS.
Bpems u jumna xorepentHOCTH. [IpocTpaHCTBEHHAs KOrepeHTHOCTS. Panuyc xorepeHTHOCTH.
Onruveckas jumna mytd. OnTHYecKas pa3sHOCTH Xoxa. Pacuer MHTEPDEPEHIIMOHHON KapTHHBI
OT JBYX KOTCPEHTHBIX HMCTOYHHKOB. [l0JIOCBI paBHON TONIIMHBI W pAaBHOTO HAKJIOHA.
Muoronydesas unreppepentms. Criocobbl MOTyIeHHs KOrepeHTHBIX ny4eit. UarephepomeTprl.
Tema 3. Jludpaknns cera

Conepikanue Tembl. Ilpunrmmn Tiofirenca — ®perens. Metox 30H Openenst. [Ipsmonuneiinoe
pacnipocTpanenue cpera. Jludpakuns Openens. Judpakius Openens ot Kpyrioro OTBEPCTHS U
Kpyrioro jucka. Jlndpaxumns ®penerns or kpast nosymiockoctu. Cripais Kopsto. [udpaxuus
Opaynrodepa or OecKOHEHHO JUIMHHON mpsMol 1memu. JIuppakuuoHHAS PacxoIuMOCTb.
Judpakiums 0T  oxHOMEpPHON  JH(PAKIMOHHOH —peImeTKHy. Paspemaiomas  crnioco6rOCTH
ONTHYECCKUX HHCTPYMEeHTOB. [IoHsiTHE 0 TosT0rpaduy.

Tema 4. Ionspuzanns cera

Cozmepxanue Tembl. EcTecTBeHHBIH W moONsApu3oBaHHBII cBeT. CTeneHm NOJISIPU3AITHH.
Hossipusanms cBeTa NpU NPETIOMICHUH M OTPAXKECHHH. 3aKOH bprocrepa. Ilonspusauus npu
ABOMHOM JtyuenpenoMieHn. OOGBIKHOBEHHBIH W HEOOBIKHOBEHHENA nyun. OmnTHYeckas och
kpucraina. llonspouel i monspusalMonnbie p3MEL [10ISpH3aTOPE! M aHANK3aTOPBI. 3aKOH
Maioca. IloyBonHOBbIE W HYETBEPTHBONHOBBIE IUIACTHHKH. VICKYCCTBEHHAs ONTHYECKAS
aHM30TpomHs. ONTHYECKast aKTUBHOCTE BemecTsa. ekt Dapases.

Tema 5. [Tucriepcus csera

Conepkanue TeMmbl. 3aTpyfHEHHS B 2JIEKTPOMACHHTHOM Teopun Makcsemna. HopmaneHas u
aHomanpHas  jmcnepcud.  Meroxsr  HaGmonenus  jguctiepcwn.  [lpusMartuyeckmii  u
AA(PAKIUMOHHBIA CIIEKTPBI. DIIEKTPOHHAS TEOPHS IMCTIEPCHH CBeTa. [1oryIomenue cBera, 3aKkoH
Byrepa. I{Bera Ten ¥ CriieKTpBI MOTJIOMIEHHUS.

Pasnen VI. KBanrtoBas gusmka

Tema 1 DieMeHTHI KBAHTOBOM ONTHKH

Conepxanne Tembl. TemmoBoe wusiyuenne. PasHOBecHOe W3IyueHMe. XapakTepuCTHKH
TEIUIOBOI'O u3nydeHus. AbcomoTHo wepHoe Teno. 3akoH Kupxroda. 3akon Credana-
bonpimana u 3aKOH Buna. Pacnipenenicne sHeprum B criektpe abCcosOTHO YEPHOTO TeJa.
®opmyna  Pones-/lkunca. Yibrpaduonerosas karacrpoda. Kantosas rumnoresa u dopmyna
[lnanka. Bremnuit hoTosstexrpudeckuii s ekt u ero 3akoHsl. ®OTOHBI. Sddext Komrnrona u
ero Teopusi. Mojienis aroma Pesepdopra. Tloctynarsr Bopa. Atom BOJIOpO/IA.

Tema 2 DiemeHTBI KBAHTOBOW MEXaHUKH

Conepxanne tembl. ['mmortesa ne Bpoitns. DkcnepuMenTaibHOe TIOATBEPKIAEHUE BOJTHOBBIX
CBOHicTB  MHKpouacTHil. COOTHOIIEHHE HeolpeeneHHocTei. BonHosas (GyHkuus, ee coiicTna
M cratueThuecknit  cmpbicr.  Hecraumowaproe ypasrenne Illpesmnrepa. Crammonaphoe
ypaBuenne lllpenmnrepa. YacTuila B TNOTEHIHAIBHOH sMe. [Ipoxoxienne uacTHObl uepes
NOTEHUMATBHBIA Gapbep. KBaHTOBBIH TapMOHHYECKHI OCIHMILISTOP. Ypasuenne [Ipenunrepa
AUTSL DNIEKTPOHA B atoMe BOjAopozaa. I'aBHoe, opOHTANbHOE M MAarHUTHOE KBAHTOBBIE YHCIIA.
KBanTOBaHHE 5HEpPrUM OSlIeKTPOHA B aToMe BOIOPOJA. Crnektp aroma Bomopoxa. Ilpasuio
orbopa. OpOuTaNbHbIi 1 MATHUTHBIH MOMEHT 31IeKTpoHa. COOGCTBEHHBI MEXAHIYECKHIH MOMEHT
UMIyIbCa S7ICKTpoHa (crwH). CHHHOBBIH MAarHUTHBI MOMEHT 5iekTpoHa. CHMHOBOE W
MarHUTHOE CIMHOBOE KBaHTOBBIC uHcia. Onbir [ltepna n I'eprnaxa. lpunimn sanpera [Taysm.
[leppomuyeckass  cucrtemMa  3JIeMEHTOB Menneneepa.  Ilornomenue, crnoHTaHHOE |
MHIyIUpoBaHHOe u3nydenne. Jlasepsr. Ilpwnumn neifcrsust nmasepos. Kiaccmuaeckas Tteopus



Teroemkoctr. 3axou Jlrononra u Iltu. KeanToas Teopus Temioemkoctd Ditumrreitna. Teopus
TerioeMkocTH Jlebast. @oHoHBL. Bo3oHEl ¥ (epMuoHbL [IoHSATHE O KBAHTOBBIX CTATHCTHKAX
bose-Diinmreitna u Gepmu-JIupaxa.

Tema 3 OcHOBBI YU3MKH ATOMHOTO S/Ipa U 3JIEMEHTAPHBIX YACTHIL.

Conepxanne Tembl. XapakTepuCTHKH aTOMHOTO siipa. Mojienn atomHoro syipa. Macca u SHEpIrust
CBSI3U sIpa. 3aKOHBI PAJHOAKTHBHOTO pacnana. Asbba-, Geta- 1 ramma-usiydenue. SuepHeie
PeaklUuy U 3aKOHBI COXpaHeHHs. Peakuns nenenus sizep. Llennas peakums nenenus. Peakums
CMHTe3a aTOMHBIX sinep. llpobGnema ympaBnsseMBIX —TepMOsAEpHBIX —peakimii. Buuibl
B3aUMOJICHCTBHH M KJIACCH(MKALMS  OEMEHTAPHBIX  YaCTHIl. METO[bl  perHCTpaliu
dneMeHTapHbIX HacThl. Kocmuueckue myun. Yacuis! u antiyactuisl. Hefitprro.

Coaepranue NPAKTHYECKUX 3aHATHI 110 IMCLUTIIHHE
1 cemectp

Paznen I. Mexanuka
Tema 1. KunemaTHka oCTyNaTeIbHOTO JIBHIKCHUS

ConeprkaHue TpakTHUeCKHX 3aHATHH. Marepnanbnas Touka (uactuma). CucremMa OTCHETa.
Wnepumanbubie cucTeMbl oTcueTa. Pammyc-Bextop. IIpMHIMN OTHOCHTeNBHOCTH I asmies.
Tpaexropus. [loctymarensHoe IBHKEHHE TBEPIOTO TENA.

Tema 2. Knnemartuka BpamaTeIbHOTO JBHIKEHUS

Coznepikanne NpaKTUYECKHX 3aHsTHI. Pajuyc KpuBM3HBI Tpaexktopuu. JIumeitnas CKOpOCTh H
JIMHEHHOE ycKkopenue. TanreHnuansHoe 1 HopmManbHoe yekopeHus. CBsi3b MEXKy JTHHEHHBIMH K
YTIIOBBIMH KHHEMATUYECKHMH BelTHYHHAMM,

Tema 3. Jlunamuka nocTynareIbHOro ABHKCHUS

Conepxanne I1pakTHUecKuX 3aHsTwil. IlepBeii 3akoH HpIOTOHA W TIOHATHE MHEPHIHAIBHOM

CHCTEMBI oTcHeTa. BTopoit 3akor HbloToHa M NOHSATHE CHIIBI, MACCHI M UMITyJIbca. YpaBHEHHE
JIBUIKEHHUS,

Tema 4. Jlunamuika BpalaTeIbHOrO IBHIKEHUS

Cozepkanue NpakTHUECKHX 3aHsSTHH. MoMeHT criibl. MOMEHT mMITyiibca. MoMeHT MHEPIIHH.
Teopema IllTefinepa. YpapHEHHE MOMEHTOB (CBS3b MOMEHTA HMIIYIBCA C MOMEHTOM CHUIBI).
YpaBHeHHE BPANIATeILHOTO JABUKEHUS TBEPOTO Teld OTHOCHTEILHO HENOIBHIKHOM OCH.

Tema 5. 3akoHbI cOXpaHeHus

Cozepxanme NPaKTHUCCKUX 3aHATHH. 3aKOH COXPAHEHWsS HMITY/IbCa. 3aKOH COXpaHEHHs
MOMEHTA UMITYJTbCA,

Pasnen [T . OcHOBBI MONEKYISIDHOM (U3UKM U TEPMOTHHAMUKH

Tema 1. Moneky isipHO-KHHETHYECKAs: TEOPHS Ta308B

Comepxaiie NpaKTHYECKHX 3aHATHil. OCHOBHBIE MOJOKEHWUS MOJICKYISPHO-KHHETHYECKOR
TCOPUH BelecTBa. MUKPO- H MAKPOCOCTOSIHUSL CHCTEMBI,

Tema 2. IlepBoe Hayasio TepPMOIMHAMHKH

Conepxanne nmpakTHyecknx 3aHsThil. OCHOBHBIE TEPMOIHHAMUYCCKHE TIOHSTHS: BHYTPEHHSIs
dHeprug, padota, Temnora. POPMYITMPOBKH IIEPBOr0 Havyada TEPMOIHHAMHKH. VpasHeHHe
MEPBOr0 Havajla TEPMOJMHAMHMKH. TennoéMKocTs. 3aBHCHMOCTH TEIUIOEMKOCTH HIeaTbHOTO
rasa o1 Buaa mponecca. ®opmyna Maiiepa. PaGora, coBepiiaemas razom mpu H30IpOIECCaX.
OnTanbnus (TernoBas GpyHkuus). AradaTHaecKuii nporece. TenmoMKocTh TBEPABIX Tell.

Paznen III. DnexTpryecTBO ¥ MarueTH3M
Tema 1. HanpsikeHHOCTD H/IEKTPHYECKOTO MOJIS B BAKYyMe



Conepxanue MpPaKTHUECKUX 3aHSATHIL. 3aKOH Kynona. IlonsTie ssekrpocrarmueckoro moss.
CuyioBble JIMHMM (IMHMHM HANpsOKEHHOCTH). [IpHHImI CYMEPIO3UIMH  IIEKTPOCTATUIECKUX
noneit. Ilotok BexkTopa HampspkenHoctu. Teopema Iaycea st 3JIEKTPOCTATHYECKOTO TIONS B
BakyyMe u € CBs3b ¢ 3akoHoM Kyiona,

Tema 2. TIoTeHIMA 3TEKTPOCTATHYECKOTO TTOJIS

Conepkanne npakTHuecknx 3amsTHil. PaGoTa CHI 9J1€KTPOCTATHYECKOTO MO, [Mupxyisitgust
HAIPSKCHHOCTH  JICKTPOCTATHYCCKOTO MOJs. POTOP HANpsuKeHHOCTH 371eKTPOCTATHYECKOTO
nons.  IloTeHIManbHOCTL  (KOHCEPBATHBHOCTB) — 3NMEKTPOCTATHYECKOTO mons. [IOTeHIHal,
Pasnocts notennmanos. Ceszb MeX1y IOTEHIHATOM H HATIPSKEHHOCTHIO ANIEKTPOCTATHYECKOTO
OJIsl.

Copepikanne 1a60paTOPHBIX 3AHATHI 110 AHCIHILTHHE
1 cemectp

Pasnen 1. Mexanuka

Conepxanne naboparopubix 3austuit. JlaGoparopHas pabora Ne 1-5 M3ydenuwe AMHAMHKH
BpalllaTC/IbHOTO ABMXXCHAS TBEpAoro Tena. JlaboparopHas pabora Ne 1-9 Onpenencane Momys
CIIBHTa METAJIOB METOJIOM KPYTHJIBHBIX KOIeOaHmit

Pasnen IT'. OcroBbl MonexynsipHOl GH3MKH M TepMOIMHAMHKH

Conepxanne 11abOPATOPHEIX  3AHSITHIA. JlaGoparopuas paGora Ne 2-2  Omnpenesnenue
KOIpQHLHEHTA BSI3KOCTH KHUAKOCTH M uMcia PefiHONBICA METOIOM MAalomero B KHIKOCTH
Iapuka

JIaBoparopras pa6ora Ne 2-3 Onpeernene CKOPOCTH 3BYKa B BO3JlyX€ W IOKazaress anrabars
BO3/lyXa METOJIOM CTOSIYEH BOJIHBI

Jlabopatopnas paGora Ne 2-7 Onpenenerue nokasatens aguabaTsi BO3/1yXa MerojoM Kiemana-
He3opma

2 cemecTp

Paznien II1. DnexkTpudecTBO B MarueTH3Mm

Conepxanne sraGoparoprsix sausuii. JlaGoparopras paGora Ne 3-1 M3yueHne s71eKTpHYecKoOro
ToJIst

Jlaboparopnast paGora Ne 3-3 MocTtoBoit meTos U3MEPEHUH
Jlaboparopras pabota Ne 3-8 Usyuenue smienue SJICKTPONIPOBOAHOCTH W OIpelelicHue
YACIBHOTO CONPOTHUBIICHUS METAJLIIA

Paznen IV. KoneGanus u BonHb!

Conepixanne  abOPAaTOPHBIX  3aHSATHIA. Jlaboparopuast paGora Ne 4-2 H3amepenne
MHIYKTHBHOCTH KaTYUIKH 110 €¢ aKTHBHOMY M PEaKTHBHOMY COTIPOTHBICHHAM

Jlaboparoprast paGora Ne 4-4 Uccnenosanus SJIEKTPUYECKHUX KOJIeDaHWH 3BYKOBOM HacTOTHI C
NOMOILBIO 3JIEKTPOHHOTO OCHMIIOrpada

Pazyien V. Onrruxa

Conepxanne 1aGopaTOPHBIX 3aHSTHIA. JIaboparopnast paGora Ne 5-3 Omnpenenenue mmmHbI
CBETOBOM BOJIHBI € MOMOIIBIO Konern HeroTona

Jlabopatopras paGota Ne 5-5 Ompenenense JUIMHBI CBETOBOH BOJNHBI TOMOIIBIO
IN(PAKIHOHHOM PeIneTKH

Pasyen VI. Kanrtosas pusuka



Coneprxanne mabopatopssix 3ansTuit. JlaGopatopras pabota 6-1 Ompenesnenre NMOCTOSHHOM
Credana-bonsimana

JIaboparopuasi pabora 6-2 M3yuenne Buemmero (ororddexra n BakyymHbIX hoTOITIEMEHTOB

5. OHEHOYHBIE CPEACTBA JUUISI TEKYIIETO KOHTPOJISI YCIIEBAEMOCTM,
[TIPOME)XYTOYHON ATTECTAIIMHU 110 U'TOT'AM OCBOEHMUSI JAUCHUIIIMHBI
U YYEBHO-METOJIMYECKOE OBECHEYEHUE CAMOCTOSITEJIBHOI PABOTBI
CTYJAEHTOB

5.1. Texymmuii KOHTpoOIL yeneBaemMocTH

BOITPOCHI VISl ITIPOBEJAEHUS PEUTUHI-KOHTPO.JISI
1 cemectp
Peiimunz-konmpons Nel

1. Mexanudeckoe IBHXKEHHE Kak MpocTeiimmas (popma nBixenns matepun. Cucrema
orcyera. [punimn otHocurensrocTn [anmes. IIpeobpazosannus ["anunes. Pammyc-Bekrop.

2. MarepnanbHas Touka (wacThia). Tpaexkropus. Pammyc KpuBH3HBI TPAEKTOPHH.
Jlnuelinas ckopocTs 1 JMHEHHOE YeKOpeHue. llocTrynarensHoe JABHKEHME TBEPIOTO TeNa.

3. TanrenumanbHoe M HOpMaTbHOE yckopeHHs. CBs3b MEXly JIMHEHHBIMH M YTJIOBBIMH
KHHEMATHYECKUMH BEJIHUHHAMH,

4. Ilepseiit 3akon HeloToHa M TIOHSTHE HHEPLUHAIBHONW CHCTEMBI oTcueTa. Bropoil 3akon
HeroToHa 1 MOHSITHE CHITBI, MAcChl 1 MMITyJTbCa. Y paBHeHHE aBrKeHus. Tpernit 3akon HeioTona
1 TIpEJIE/Ibl €10 TPUMEHHMOCTH,

5. Hemuepumaisusle cucremsr orcuera. AGCOMIOTHBIE H OTHOCHTETBHEIS CKOPOCTH W
yckopenne. CHitbl HHEPLHH.

6. CucreMa MaTepHalbHBIX TOYEK. llentp nrepunn (nentp macc). Teopema o ABHKeHHHM
[IEHTPa WHEPLIKH.

7. IlousiTie aBCcoOTHO TBEPOTO Tena. MoMeHT HHEPIUH Tena.

8. Teopema IIteitnepa.

9. Moment cumpl.  MomeHT mmmyibca. YpaBHeHHE MOMEHTOB. YpaBHEHHE
BPAIIaTEIbHOrO ABMIKEHUS TBEPJIOTO Tella OTHOCHTEIHHO HEOIBUIKHON OCH.

10. 'mpockonmuecknii s¢dext. CBOGOMHBIE OCH.

I 1. 3aKoH coXpaHeHHst UMITYITbCA 1 TpeTHii 3akoH HeloToHa.

12. 3akon coxpanenus MOMeHTa UMITYJIBCA.

13. Pabota u sHeprus B MexaHuke. DHEPrist KHHETHICCKAS 1 MOTEHIHAIbHAS,

14. Tlorsrrie cumosoro mosist. Cesisk MeSKITy MOTEHIHATHHOM IHEPrueH U CUIIOM.

15. 3akoH coxpaHeHns MexaHu4YecKoil SHEPIUH.

16. KoHcepBaTuBHEIE M HEKOHCEPBATHBHbBIE CHITHL Koncepsarusrass u auccunarisHas
CHCTCMBI,

17. 3anaun MeXaHUKH KUIKOCTEH M ra3os.

I8. YpaBHenne HepaspbiBHOCTH. YpaBHeHMe bepuynu.

Peiamune-konmponw Ne2

1. Tlonstre wmueansHOTO rasa. MostekyipHO-KHHETHYECKOE TOTKOBaHME TEMIEPATYPHI.
Maxkpockonmteckre mapaMmeTpsI CHCTEMBL,

2. BHyTpeHHsis oSHeprms wmmeasnHOro rasa. Umcrno CTCIICHEH CBOOOMABL. 3aKoH
PaBHOPACIIPE/ICIICHUS JHEPTHH,

3. [laBiienme rasa ¢ TOYKM 3peHHS MOJICKYJISPHO-KUHETHYECKOH Teopuu. OcHOBHOE
YPAaBHCHHUC MOJICKYJISIPHO-KHHETHYECKOH TEOPHH.

4. YpaBHEHHE COCTOSIHUS HICATBHOTO Ta3a (YpaBrenue Kianeiipona — Menneneesa).

5. JlnHaMuYecKye ¥ CTaTHCTHYECKHE 3aKOHOMEPHOCTH B (Qu3nke. CTaTHCTHYECKHIA METO
uccenoanus cuctemsl. [lousitre o Gyrkumn pacmpenenenus.



6. ®asoBoe mpoctpaHcTBo. MasoBas Touka, (asoBas sueiika. CTATHCTHYECKOE
yCpEIHEHHE,

7. Pacupenenenue Maxcseruia. CpeiHie CKOPOCTH MOJIEKYT.

8. bapomerpuyeckas popmysa. Pacnipenenenne Bonbumana.

9. Pactipenenenue Maxkcesiia — Bosbmana.
Peamunz-xonmponp No3

10. Ypasuenue Ban-nep-Baanbca. F30TepMbl peanbHBIX ra3oB.

11. MetacrabuiibHoe cocTosiHue. KpuTHueckoe cocTosHue,

12. BHyTpeHHSsIs DJHEPTUs pealbHOro rasa.

13. XapakTepucTuKa JKHUIAKOT0 COCTOSTHAS. Bivkauii mopsiyiok.

14. TloBepxHocTHOE HatsbkerHe. CHIIBL, BO3HUKAIOIINE HA KPUBOIT TIOBEPXHOCTH HKHUJIKOCTH.
®opmyiia Jlannaca. CMauuBaHHE M KAlUILISIPHBIE SBICHHS.

15. IlonsTHE CTONKHOBEHHUS. YIIPYroe M HEYIIPYTroe CTOIKHOBEHH S,

16. Ilpuuensroe paccrosiine. DdQekTHBHOE CedeHHEe pacCesHHUL. Cpennsist  [uiMHa
cBoOoHOTO TTpobera.

17. OcHOBHBIE TEPMOJMHAMHYECKHE MOHSTHS: BHYTPCHHAS JHEPIHS, paboTa, Teriora.
VpaBHeHHE NIEpPBOTO HavYala TEPMOANHAMHKH.

18. 3aBHCHMOCTH TEIIOEMKOCTH HICAILHOTO ra3a oOT BHJA npouecca. Pabora,
COBepIIaeMas ra3oM IMpH U30IpoLeccax.

19. Anmabatudeckuit porece.

20. O6parnmeie 1 HeoGpatumble poreccsl. Kpyrosoii nporece (uki).

21. ITukn Kapro u ero KITJT s uaeanpHOro rasa.

22. IIpuHLMI IeHCTBHS TETIIOBOTO IBUTATENs M XONOMMILHON MAIIHHEL

23. DHTponus. 3aKOH BO3PACTaHWsI SHTPOIIHH.

2 cemectp

Peamunz-xonmpop Nol

1. 3Bakon Kysnona. HanpsokeHHOCT — 3/ekTpocTaTHueckoro  mojsi.  lloHsTHe
JIEKTPOCTATHHECKOTO 1O, [IpuHIMI cyneprno3uuny 31eKTpUYecKuX Moe,

2. Ilorok HanpsukenrocTH. Teopema ["aycca UIs 271eKTPOCTATHYECKOTO TI0JIS B BaKyyMe.

3. Ilpumenenne Teopemsl ["aycca juist pacuera nosnei.

4. Pabota cMiI 3NEKTPOCTATHYECKOTO  1OJS.  LIMpKysisiius HaINpsHKEHHOCTH
3JIEKTPOCTATHUYECKOTO TTOJIS,

5. lorenuman. Pasnocts moteHumanos. CBA3b MEXITy MOTEHIMAIOM 1 HaIpsiKEHHOCTHEO
SJIEKTPOCTATUUYECKOTO TTOJIS.

6. CBoOojHble M CBS3aHHBIC 3apsjbl B BellecTBe. THIIBI MoNeKTpuKoB. MoHHas,
3JICKTPOHHAS H OPUEHTAIIMOHHAS TIOJISIPH3ALIIH.

7. DNEKTPOEMKOCTh YEIMHEHHOTO [POBOIHUKA, CHCTEMBI TIPOBOHUKOB H KOHJIEHCATOpAa.

8. DHeprus 3apsKeHHBIX YEJAMHEHHOTO MPOBOIHHKA, CHCTEMBI IIPOBOJIHUKOB |
KOH/IEHCATOpa. DHEPTHs HNEKTPUIECKOro 110715, OObeMHas MUI0THOCT SHEPTrHH SJIEKTPHYECKOTO
TOJIsl.

9. XapakTepHCTHKH DJIEKTPUYECKOTO TMOJSl W YCHOBHSL €ro CYLICCTBOBAHMS. Pa3zHOCTH
MOTEHIHAJIOB, JIICKTPOABMIKYIIAS CHITA, HATIPSHKCHUE,

10. 3akon Amriepa. MarauTHas wHayKnus. 3akod buo — Cagapa. IlonsTie mMarauTHOro
11o7ist. [IpuHIMT CyNepIoO3nIME MarHUTHBIX TTOJIei. MarHuTHBIH MOMEHT.

1 1. MaruuTHOe nojie mpsSMOJIMHERHOTO H KPYTOBOTO TOKOB.

12. JIBroKeHHMe 3apsOKCHHBIX YaCTHIL B HJIEKTPHYECKHX M MATHHTHBIX TIOJTSX.

13. 3aKkoH MOIHOTO TOKA ISt MATHUTHOTO TI0JIS B BELIECTBE. HanpsikeHHOCTh MArHWTHOTO
nojsi. MarHuTHast IPOHMIIAEMOCTE Cpejibl. MHIYKIMS MAarHHTHOTO T10JISl B BEIECTRE.

14, Onerr  ®apanes. Marrutheit  motok.  DJIC UHAYKUHKA, OCHOBHOH  3aKOH
3JIEKTPOMarHuTHOM uHAyKuMu. [Ipasuno Jlenna.

I5. CamonHayKums W B3aMMOMHAYKUMS. WHAYKTHBHOCT M B3amMHas UHJIyKTHBHOCTB.
Toxku pasmbikanus U 3aMBIKaHKS.



Peimunz-xonmponn No2

1. CBobonHble 1 BBIHYXIeHHBIC KoNeOaHus. [ apMOHHYECKHEe MeXaHHYeCKre KOTeOaHns 1
UX XapaKTEPUCTHKH.

2. DHeprusi rapMOHMYECKHX MEXaHHYeCKHX KoyeGauuii. [[OHATHE O rapMOHHYECKOM
AHTaPMOHUYECKOM OCLHILIATOPE.

3. CnioskeHue OMHAKOBO HAIPABJICHHBIX TAPMOHMYECKHX KoJleOaHuil. Buenms.

4. CioxkeHue B3aMMHO IEPICHAMKY/ISPHBIX T'apMOHHYECKHX KOJIeOaHMil. Qurypsl
Jluccaxy.

5. 3aryxalomme Mexanudeckue KonmeGamms. Uactora, Koa(duIMEHT 3aTyxaHms,
norapuGMHUIEeCKUN IEKPEMEHT 3aTyXaHUs MEXaHHYECKNX KOTeOaHuid.

6. BeIHYKIeHHBIE MeXaHWUYeCKHe KoJeOaHus. AMIUTATYAa W (asa TpH BHIHYKIEHHBIX
MEXaHUYECKUX KOJIeOaHusAX.

7. Mexannyeckuil pesonanc. PesonancHbie kpusbie. CoOTHOMEHMs Mexay (azamu
BBIHY)K/IAIOLIEH CHIIBI M CKOPOCTH TIPH MEXaHHYECKOM Pe30HaHCE,

8. Mexanu3m 00pa3oBaHHs MEXaHHHECKHX BOJH B ympyroif cpeme. IIpoioisHble u
TorepeyHple BOJIHBL. BonHOBOE ypaBHeHWe M ero pemieHue. |'apMOHHYECKHE BOJHBI M HX
XapaKTePUCTHKH.

9. ®azoBasi CKOPOCTH U JMCTICPCHsI BOJTH. BOJIHOBOI MAKeT U rPpyMIIOBas CKOPOCTS.

10. TTonsiTie o koreperTHOCTH. MHTephepentus BomH. CTOSUME BOJIHEL.

11. Konebarenbubiift koHTYp. I'apMOHHYeCKHe 5IeKTPOMArHWTHBIC KONeOAHUS W HX
XapaKTePUCTHKH.

12. 3aryxaiomue sneKTpoMarauTHbIe KoneGanus. Yactora, Kod(QHIHEHT 3aTyXaHus,
JOTapuPMHUYECKHH EKPEeMEHT 3aTyXaHusl 3JIeKTPOMarHUTHBIX KOJIeOaHUIA., JobporHocTs
K0J1e0aTeIbHOTO KOHTYpA.

13. BbIHyX/IEHHbIE JJIEKTPOMArHUTHBIC KoneGannsa. AmiumTtyaa u (asa BBIH YKJIEHHBIX
SJIEKTPOMArHUTHBIX KOJICOaHMIA,

14. DapajeeBckas ¥ MakCBEIUIOBCKAS TPAKTOBKH SIBICHHS TEKTPOMArHHTHOM HUHIYKIAH.
Tox cmemmenus.

15. Cucrema ypaBHennit MakcBesuia. DIeKTpOMarHMTHOE TI0JE.

16. BonHoBoe ypaBHeHHe TS 5JEKTPOMATHUTHOTO TMOJNS W €ro pemneHne. CKOPOCTH
pacrpoCTpaHeHHsl HIEKTPOMArHUTHBIX BOJIH B Cpejiax.

17. OcHoBHBIC CBOMCTBA 3NEKTPOMArHUTHBIX BOJH. DHEPrHs M IOTOK SHEPruH
JIEKTPOMArHUTHBIX BOJIH. Bekrop IloitrTrHra. UMITy IhC 311EKTPOMArHUTHOTO TIOJIS.
Peitmunz-konmpoan No3

1. DnexrpomarauTHas npupona csera. [lpunimn [iofirerca. 3akoHbI OTPaKEHHUs W
MpeIOMIIEHUS. AOCOTIOTHBIR 1 OTHOCHTETbHEIH ToKasaTenu npenomienus. [lomHoe BHyTpennee
orpaxeHue. CBETOBO/IBI.

2. KorepeHTHOCTh H MOHOXPOMATHYHOCTh CBETOBBIX BOJIH. BpeMeHHAS KOTepeHTHOCTS.
Bpewmsi 1 JUTHHA KOrepeHTHOCTH.

3. Onruueckas amuHa mytd. OnTHueckas pasHocTs xoia. Pacuer wHTepdepeHIHOHHON
KapTHHBI OT JIBYX KOTE€PEHTHBIX HCTOYHUKOB.

4. Tlomoce! paBHOI TONIIMHBI U PABHOI'O HAKIIOHA.

5. IlpocTpancTBeHHAs KOTePEHTHOCTD. Pajmyc KOrepeHTHOCTH.

6. Ilpunmun Tiofiresca — @perens. Metox 30H Openens.  [IpsamonuHelHOE
pacrpocTpanenne ceeta. Jluppakuns OpeHernst Ha KPYIiioM OTBEPCTHH M JHCKE.

7. Mudpakius @payarodepa ot 6ECKOHETHO JUTMHHOM TIPSIMOIA TIIEITH,

8. Indppakuns Gpayrrodepa Ha 0AHOMEPHOI THPPAKITHOHHOI perIerTke.

5.2. IIpomeRy TOUHAst ATTECTANMA 10 UTOTAM OCBOCHMS! M CIIHTLIHHEI (ax3ameH)

Bompocsr k ax3ameny ( 1 cemectp)

I. Mexannyeckoe JBWKEHHE Kak mpocTeimas (opMma IBHIKEHHS matepun. Cucrema
orcuera. [IpuHimn otHocutensHocTH ["aminest. [IpeoGpazosanus [amunes. Pamnyc-Bexrop.



2. MarepnanbHas Touka (dacTuia). Tpaekropusi. Paamyc KpuBH3HEI TpaeKTOpHH.
JInneitnast ckopocTh ¥ ymHeiiHOE yekopenue. TlocTynarensHoe IBUKEHHE TBEPJIOTO TeJa.

3. TanrennmanbHoe W HOpMabHOE ycKopeHus. CBs3b MEKITY JTMHEHHBIMM U YTIIOBBIMH
KHHEMaTHYECKUMU BETHIHHAMM.

4. Ilepsbiii 3akoH HplOTOHA M TOHSTHE MHEPLIMATBHON CHCTEMBI OTCUETA, Btopoii 3akon
Hetorona u nonsTHe Cuitbl, Macchl M UMIIYIbCa. Y paBHEHHE JBUKCHHSI, Tperuii 3akon Herotona
¥ [IPEJIEITBI €10 IPUMEHUMOCTH.

5. HeunHepuuasibHble cHCTeMBbI OTcYeTa. AGCOMIOTHBIE W OTHOCHTETHHBIC CKOpPOCTH H
yckopenue. CHitbl HHepIua.

6. Cucrema MatepuanbHbiX Touek. LleHTp HHEpIHH (uentp macc). Teopema 0 ABHKEHUN
HEHTpa HHEPIIHH,

7. Houste aGeomoTHo TBepioro teira. MOMEHT UHEpIUH Tea.

8. Teopema IIteitnepa.

9. MomenT cuiasl. MoMeHT mMMIyIbCa. YpaBHeHHE MOMEHTOB. YpaBHeHHe

BpAIIATEIbHOTO IBMIKEHHS TBEPIOTO TeJla OTHOCHUTETLHO HETTOABHIKHOM OCH.

10. 3akon coxpanenus uMIynbca ¥ TpeTHit 3akoH HpioToHa.

11. 3aKkoH coXpaHeHHss MOMEHTA UMITYJIbCA.

12. PaboTa n sHeprust B MeXaHHKe. DHeprisi KHHETHUECKAs! M TTOTeHIIHATHHASL.

13. Ypasuenne nepaspeiBHOCTH. Y pasHenne Bepuym.

14. Ilonsitve uaeanbHOro rasa. MolseKyIsSPHO-KHHETHYECKOE TOJKOBAHHE TEeMIIEpaTypBl.
MakpocKoTIHYECKHE TTapamMeTphl CHCTEMBI.

15. Bryrpennss oueprus umeanbhoro rasa. Umcno cremeHeH  cBOGOIBL 3aKoH
paBHOpACTIpe/Ie/ICHUsI YHEPTHH,
16. [lanenue rasa ¢ TOYKM 3peHMS MOJICKYISIPHO-KHHETHYECKOH Teopuu. OCHOBHOE
YPaBHEHHE MOJICKYJISIPHO-KMHETHYECKO TeOpHH.
17. YpaBHeHWe COCTOAHMS HICATBHOTO Ta3a (YpaBHeHHe Knaneiipona — Menesneena).
18. JluHamuuecKne W CTATHCTHYECKHE 3aKOHOMEPHOCTH B ¢usnke. Crarucruyeckuii
METOZL uecreioBanust cuctemsl. [lorstre o Gyrkuum pacnpenenenus.
19. Pacnipenenenue Maxkcgeuia. CpentHue CKOPOCTH MOJIEKYII.
20. bapomerpuueckas Gpopmyna. Pacripenenerne Bosnbnmana.
21. Vpasnenue Ban-nep-Baansca. U30TepMbl peabHBIX rasos.
OCHOBHbIC TEPMOJMHAMHYECKAE TOHATHS: BHYTPCHHSS SHeprus, paboTa, TenIoTA.
YpaBHeHHE NIEPBOTO HAYANa TEPMOINHAMUKH.
22. 3aBHCHMOCTB TEIUIOEMKOCTH HIEATHHOTO Trasa OT BHIA npouecca. Pabora,
COBepIIaeMast ra3oM IpH M30IIPoIeccax.
23. AnmabaTuueckui mporecc.
24. O6parumeie 1 HeoOpaTiMble porteccht. Kpyrosoit npouecc (MKI).
25. ITukn Kapro u ero KITJT futs uaeansHoro rasa.
26. llpuHIAI ACHCTBAS TETUIOBOTO JABHUTATENS M XOJIOMHTBHOMN MAIMHEL
27.  3akonm Kymowa. HanpsskenHocts — anektpocratHyeckoro  mons.  IloHSTHe
JIEKTPOCTATHIECKOTO TOJISL. [IPHHIIAIT CYTIepTIO3NIIHA HIIEKTPUUECKIX TTOJIE.
28. Iorox nanpsokennoctr. Teopema aycca wis 3JIEKTPOCTaTHYCCKOTO TOJIS B BAKyyMe.
29. Ilpumenenne Teopems [aycca s pacuera moJje.
30. Pabora cmm  3JEKTPOCTATHYECKOTO — TIOIS. LIMpKyTaTMst  HanpsHKeHHOCTH
BIICKTPOCTATHYECKOTO TIOJISL.

31. Hoteruuar. Pasnocts notenumanos. Cesi3b MKy MIOTEHIHATIOM 1 HAIPSKEHHOCTHIO
JIEKTPOCTATHYECKOTO ITOJI,

32. CsoGoaHble ¥ CBA3aHHBIE 3apsiAbl B BemecTBe. THITHI JMOIIEKTPUKOB. MoHHas,
SJIEKTPOHHASI U OPUEHTAIIMOHHAS TOJISIPH3ATIHH.

33. Tlonsipnsosannocts.  JluaneKkTpudeckas BOCTIPHAMYHBOCTh  BeIeCTBA M ee
3aBHCHMOCTB OT TEMITEPATYPEL.



34. Teopema l'aycca mms 5ieKTpHYecKOro mojis B IIMIJIEKTPUKE. DIIeKTPHYECKOe
cmeteHne. JInniieKTpudeckas MPOHUIEAeMOCTh cpe/ibl. HarpskeHHOCTh JICKTPHYECKOTO T0JIS B
JIMDIIEKTPHUKE.

35. Pacnipenienenue 3apsijioB B IPOBOHMKE. DITEKTPOCTATHYECKOE MOJIE BHYTPH W CHAapy»Ku
MPOBOJIHUKA. DICKTPOCTATHYECKAs 3allUTA.

36. DIIEKTPOEMKOCTD YETMHEHHOTO TTPOBOIHMKA, CHCTEMBI TTPOBOIHHKOB U KOHZIEHCcaTopa.

37. Dueprusi 3apsyKCHHBIX YEJAMHEHHOTO TIPOBOJIHHMKA, CHCTEMbI MPOBOJAHUKOB |
KOH/IEHCATOpa. DHEPr s HIEKTPUIECKOro 101st. OObeMHas III0THOCT SHEPIUH HTEKTPHIECKOTO
OJISI.

Borpocs! k ak3ameny ( 2 ceMectp)

38. XapakTepuCTHKH SIEKTPHHYECKOTO MOJIsSi M YCJIOBHS €ro CYIIECTBOBAHHS. PasHOCTH
MOTCHIHAIIOB, 3JIEKTPOIBIKYINAS CHITA, HATIPSKEHHUE.

39. Kiaccuveckass 3I€KTpOHHAs —TeopHs JICKTPOTIPOBOJIMMOCTH  METALUIOB W ee
HEJIOCTATOYHOCTb.

40. 3akon Awmnepa. MaruuTHas nnaykuus. 3akon buo — Capapa. I[IOHsTHE MarHHTHOTO
11oJtst. IIpHHIIAIT CyTIepIIO3UIIMA MaTHUTHBIX MOJIed. MarHUTHBIH MOMEHT.

41. MarauTHOE TI0J1€ IPSIMOJIMHERHOTO U KPYTOBOTO TOKOB.

42. IlupKyasuust BEKTOpa MArHATHON MHIYKUMH. 3aKOH MOJHOrO TOKa. MarduTHOE mojie
IUTAHHOTO COJICHOMA U TOPOHJIA.

43. MarauTHOE B3aUMOJICHCTBHE TOKOB M €IHHHMIA CHIIBI TOKA — aMnep.

44. JIBrkeHuE 3apsHKEHHBIX YACTHIL B YTIEKTPHUECKHX W MATHUTHBIX T1OJISIX.

45. Onperr  @apages. Marautabiii notok. JJIC  uHAyKumMH. OCHOBHOH  3aKOH
AMEKTPOMArHuTHOM uHayKMu. [lpauo Jlenna.

46. CamMOMHIyKIHMSI ¥ B3aUMOMHIYKIMS. WHIYKTHBHOCTH M B3auMHAs WHIYKTHBHOCTB.
Toxu pa3sMbIkaHus U 3aMBIKaHMS.

47 . DHeprus MarHuTHOTO NoJist. OGBbeMHast IIOTHOCT YHEPIHH MATHATHOTO MOJIS.

48. CBoGoHbIC U BBIHYKIEHHBIE KoJlebanus, [ apMOHHYIECKHE MEXAHHIECKHE KOMCOAHHMS 1
UX XapaKTePUCTHUKH.

49. Dueprus rapMOHHYECKHX MeXaHWueckux koneGanwuii. [loHsTHE O rapMOHHYECKOM M
AHTAPMOHUYECKOM OCLIHILIATOPE.

50. CriojkeHMe 0IMHAKOBO HAIIPABIEHHBIX TAPMOHUYECKHX KoJieOanil, Bierns.

51. Cnoxenue B3aMMHO MEPNEHIMKYIAPHBIX TFapPMOHHYECKAX KOJCGaHHi, Durypsi
Juccaxy.

52. 3aryxaomme MexaHWdeckHe KoleGamms. Yactora, Kod(QHIMEHT 3aTyXaHus,
norapu(pMUYECKUIl IEKPEMEHT 3aTyXaHusi MEXaHHYECKHUX KoNIeOaHuii.

53. BeHyK/IeHHBIE MEXaHHUYECKHe KoyneOaHus. AMIUIATYaa 1 (hasza mpH BBIHYKIEHHBIX
MEXaHMUYCCKUX KOJIEOaHUsIX.

54. Mexanuyecknii pesoHaHc. PesonancHele kpuBble. COOTHOLICHHS Mexay (azamu
BBIHYJK/IAIOIIEH CHIIBI B CKOPOCTH TTPH MEXaHNYECKOM PE30HAHCE.

55. Mexanu3M 00pa3oBaHus MEXaHWYECKHX BOJIH B ynpyroii cpene. IIpomosnbHbie u
TonepevHble BOJIHEL. BOJIHOBOE ypaBHeHHE M ero pelueHHe. |'apMOHHMYECKHE BOJHBI M HX
XapaKTEePHCTHKH.

56. KonebarenbHblil KoHTyp. I'apmMoHMuYeckue JJICKTPOMArHUTHBIE KOJICOAHWS W HX
XapaKTepHUCTHKH,

57. 3aryxaiomue OdNIeKTPOMarHuTHbIe Konmebamus. Yacrora, K03 DUIMEHT 3aTyXaHwus,
JNOTapUPMHUYCCKUH  IEKPEMEHT 3aTyXaHHs JICKTPOMATHHTHBIX  KOJIeOAHMIL, HobpoTtHOCTh
KoJleOaTeIbHOro KOHTYpa.

58. BeIHYX/ICHHBIC 2JIEKTPOMarHUTHBIE KOJIeOaHus., AMIumHTYza ¥ (asa BBIHYKICHHBIX
SIICKTPOMAarHUTHBIX KoJieGaHmii.

59. MapajieeBcKas H MAKCBEJIOBCKAs TPAKTOBKH SBJICHMUSI JIEKTPOMArHUTHOH WHIYKIIHAH.
Tox ememnenmust.

60. Cucrema ypasHennii Makcseiia. DeKTpOMArHUTHOE MOJIE.



61. DnexrpomarnuTHas Tpupoxa csera. IlpuHimn [lofireHca. 3akoHEI OTPaXKCHUSI |
MpesiomMyIeHHs. AGCOMOTHBIH M OTHOCHTEIIBHBII MOKasaTeH Tipenomners. [loHoe BHYTpEHHEE
orpaxeHnue. CBETOBOJIBL.

62. KorepeHTHOCTh H MOHOXPOMATHUHOCTE CBETOBBIX BOJH. BpemenHas KOrepeHTHOCTE.
Bpems 1 1MHa KOTepeHTHOCTH.,

63. Onruyeckas jumHa mytH. ONTHYECKas pasHOCTh Xoxa. Pacuer HHTEPPEPEHITHOHHOI
KapTHHBI OT JIBYX KOT€PEHTHBIX HCTOYHMKOB.
64. TTonock! paBHO# TOJNIIMHEI U PABHOTO HAKIIOHA.
65. Jlnppakuus Opaynrodepa Ha o HOMepHOI AMPPAKIMOHHOM perneTke.
66. EcTecTBeHHBIN M 110/19pH30BaHHbIN CBET. [1oIsIpu3amust IpH OTPAKEHUH | TIPEITOMIICHUH.
3akoH bpiocrepa.

67. llonspusamus npu ABOMHOM sryuenpenomaeHnn. OGBIKHOBEHHBIH M HEOGBIKHOBCHHBIIH
ayun. Onrudeckas ock kpucraia. [onsprusaumontsie mpu3Mel. 3akon Mamoca.
68. TenyioBoe H3ITy4eHHE H €0 XaPAKTEPUCTHKH. 3aKOHBI TEIJIOBOTO H3ITyYECHHS.

69. ®opmynsr Ponesi-Jxunca u Ilnanka juis TEioBOro u3iyueHust. Crnextp u3lydyeHwus
abCoIIIOTHO YEPHOTO TeIa.

70. Brewnnii - Gorospdexr m ero 3akoHbl. YpaBHeHHe DiiHIITeHHA JUIS BHEIIHErO

Goroaddexra.
71. Macca n umityiise potora. JlaBiienne ceera.

72. Dddexr KoMnToHa 1 €ro MHTEpHpeTaI|s B CBETe KBAHTOBBIX NpeACTaBICHU 0 IPHPOJIE
M3ITYHEHHUSI.

73. Mozemn aroma Tomcona n Pesepdopsa u ux nporusopedns. [Toctynarsr Bopa. Criektp
aroma BOJI0pojIa.

74. boposckas Teopusi ctpoeHns aroma. Onbirsl Opanka u I'epua.

75. I'mnotesa ne Bpoitns. DKcrnepuMeHTalIbHbIE IOATBEPIK/ICHUS] BOJIHOBBIX CBOMCTB
MHKPOYACTHIL.

76. IIpHHIHIT B COOTHOLICHHSI Heonpenenéunocteit ['eizenbepra.

77. BosHoBast QyHKIMS M e€ craTHCTHUecKHH cMbici. Obimee ypaBHenue IllpeauHrepa.
Ypasuenue [lpenunrepa juist CTAMOHAPHBIX COCTOSHMIA.

78. ATOM BO/I0pO/Ia B KBAHTOBOI MeXaHMKE.

79. KsanTosbie uncia. [IpaBuia orGopa.

80. Ilpwuuum ITaymu. Pacnipenenernue DJICKTPOHOB TI0 YJHEPTETHYECKUM YPOBHAM aToma.
81. Cocras, 3apsiT ¥ pasmep aTOMHOTO sijIpa.

82. JledexT Macchl u SHEprusi CBSI3M ATOMHOTO SIpA.

83. Mopuenu aToMHOro sipa. SInepHble CHITHL

84. PanmoakTHBHOE M3JTyYEHHE U €T0 BHJIHL.

85. 3akoH pajMoakTHBHOTO pacnana. [TpaBmia cmemenus.

86. SlnepHBIC peakiMy U UX THIIBL.



5.3. CamocrositesibHas padoTa 00y4aiomerocs.

. paboTa ¢ JICKIMOHHBIM MaTepPHAIOM KaK [0 KOHCIEKTaM, JMTeparype, TaKk W

3IEKTPOHHBIM UCTOYHUKOM HH(OpPMAIIHH

. BBINIOJIHEHHE JIOMANIHETO 3alaHus U MOATOTOBKA K PEHTHHI-KOHTPOJISIM

. IUI. KOHTPOJISt paboThl CTY/IEHTOB, @ TaKkKe /Ui CTHMYJIHPOBAHHS  CHCTEMATHYECKOTO
M3YYCHHS. Kypca (DM3HKM B TEHEHHE CEMecTpa MpeldyCMOTpeHbI pedTuHr-konTporm. OHu
IIPOBOJISITCS B TUCBMEHHOI (hopme

: JUTSL KOHTPOITS 3HAHUH CTY/ICHTOB IPOBOIUTCS dK3aMeH (1 1 2 ceMecTpbi)

B LN o=

3.

6. Kuneruka u TCPMOJHHaMHKa OHOJIOTHYECKHX IIPOILIECCOB.

7.

ITpumepHnbie TeMBI pedepaTuBHBIX padoT
1 cemectp
Dusnka — HayKa MO3HAHWs MUpa.
IIpocTpaHeTBO M BpeMs B (U3HKE.
Yepuble abipbl Bo BeeneHHOM.
Yuenue K.9. [{luonkosckoro.

Mopenuposanue mporecca paclpoCTpaHEHHs! YAapPHOH BOJIHBI NP B3PHIBAX B
Pa3IMYHBIX cpejiax.

[Topsinox n Gecropsiiok B Mupe GOJIBIIAX MOJIEKYI.,

8. DKcnepuMeHTallbHbIC MCCIICTOBAHMS IIEKTPOMArHHTHOTO T10JIsi 3eMIIA B 00JacTH
CBerHHBKHX HqacToT.

9.
10.
Il.

12.
13.
14.
15
16.
5
18.
19,

[ITapoBast MostHUS ¥ €€ pUpo/A.
MarnuTHOe none 3emiu,
Mounnns u e€ npupoa.

2 ceMecTp
DJIEKTPUYECTBO B KHMBBIX OpPraHu3Max.
DJIeKTpUYECTBO B arMocdepe.

JlazepHO-MHIAYIIMPOBAHHBIE THIPOIMHAMHYECKHE BOJTHEL

DusryecKre METOIbl PErHCTPAIIMH 3eMIIETPSICEHMIA.
[IpuMeneHue yibTpa3ByKa B HHTPOCKOIIHH,
buorpadus A.C. [Torosa.

BomOKOHHO-ONITHYECKHE T'HPOCKOIIB.

Counnrue.

20. Kocmonorngeckoe KpacHOE CMEIIEHHE.

Crncox MoxeT ObITh 3HaUMTENBHO paciikpeH. Temy pedepara CTYAEHTHI COTTIACYIOT C
npernoiaBaresiem.

doun

oueHO4HbIX  cpeactB  (POM) mas  mposeneHus

aTTeCTallid  YpPOBHS

¢(OpMHPOBAHHOCTH KOMIETEHIMH 00y4alommxcs 10 AUCHUIUIMHE 0(hOPMISIETCS OTHeTbHBIM

JIOKYMEHTOM.

6. YYAEBHO-METO/UYECKOE 1 UHO®OPMAIIUOHHOE OBECIIEYEHUE

JUCHHUILIUHLI
6.1. KuuroobecneueHHOCTH
HanmeHoBaHue JIUTEPATYPLI: aBTOP, HA3BaHHE, BUJ H3IaHU, ["on uznanus KHHUI'OOBECITEHEHHOCTDb
H3aTe1bCTBO

Hanuiue B 31eKTPOHHOM




katanore IbC

OcHosHas nuTepaTypa

I. KysneuoB, Apremuii AprembeBny. Ousmka:
Mexannka.  Monekynapras — ¢u3nka.  DJeKTPHUECTBO M
MarHeTusM. DJIeKTPOMArHHTHble KoJeGaHuA U BoiHbl. ONTHKA :
yuebHoe mocobue / A. A. KysHeuos Biranumupekuii
rocy1apCTBEHHbIH YHHUBEPCHTET HMEHH AnekcaHjapa
I'puropeesuya 1 Hukonas ['puropeesuda CrosneToBbix (Bal'Y)
— H3a. 2-e, wenp. u non. — Buagumup : Braaumupckuit
rOCYapCTBEHHBIH YHHBEPCHTET HMEHH Anexcanapa
I'puropbesnya u Hukonas ['puropbesuua CToneTossix (Bar'y),
2013 .— 160 c. : un. — VMeercs 3MEKTPOHHAA BEpCH .—
bubauorp.: ¢. 155-156. ISBN 978-5-9984-0337-8.

2013

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

2. Kyauw, Anekcanap AjexceeBnyu. Ou3nKa | METOLUYECKHE
YKa3aHHA K  TEOPETHMYECKOMY MATepUaly, NpaKkTHYeCKHM
3aHATHAM W 3a1aHUAM, TECTaM, KOMILIEKCY 1abopaTopHbIX padoT
A CTYNCHTOB [AHCTAHUMOHHOH ¢(opmbl 0Oyuenus / A. A,
Kymuw, JI. B. I'pysckas ; Bnaaumupckuii roCy 1apCcTBEHHBIH
YHUBEPCHTET MMeHHM Auiekcanapa [puropeeBuua u Hukonas
I'puropeesuya  Cronetosbix (Bal'Y), Kadenpa obmeii n
NPUKIALHON (u3uKH | mon pex. A. A. Kynuma .— Braaumup :
Bnagumupckuii  rocynapcTBeHHslt  YHHBEpCHTET — MMEHM
Anekcanapa  I'puropbeBnda  n Hukonas — I'puropbesuua
Cronertosbix (Bal'V), 2013 .— 214 ¢. : un., taén. — Wmeercs
SIeKTPOHHasA BepcHa .— bubnuorp.: ¢. 211-212.

2013

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

3. ®usmka : METOAMYECKHE YKA3aHHA LISl IOATOTOBKHM CTYIEHTOB
K Tectuposahmio / A. @. Tankud [u gp.] ; Bnammmwupckuii
rocyapCTBeHHBbIH YHHBEPCHTET MMEHH AnexcaHipa
I'puropbesntia u Hukonas I'puropesnua Croserossix (Bal'y),
Kapenpa oOweit u npuknagoit ¢usmkn — Brnagumup
Biazumupckuit  rocynapcTBeHHbI  YHMBEPCHTET — MMEHM
Anekcangpa I'puropbeBuya u  Huxonas I'puropseBnya
CronetoBeix (Bal'V), 2013 — 243 c¢. : w1 — Wmeeres
3NIEKTPOHHas Bepcus .— bubnuorp.: ¢. 242,

2013

http://e.lib.vlsu.ru:80/handle/1 2
3456789/3390

4. AutonoBa, M.A. OMU3MKA. Mexaunka. MosexymnspHas
$usnka.  TepmoamHamuka.  DieKTpHuecTBO.  MarHeTHsM.
Mexanuyeckue KolleGaHns U BosHbL. BolHOBas onTHKa: yueOHoe
nocobue/ M.A. AntoHosa. 10.K. Kokypuua; Bragum. roc. YH-T
M. Al n HI'. Cronerossix. — Braaumup: W3sa-so Bal'y, 2017
 ISBN 978-5-9984-0776-5

2017

JlonoJinuTenbHas uTeparypa

1. Tankuu, Apkaauii @exoposuy. Jlekuun no dpusnke : B 4 y,
[yueOnoe mnocobue] / A. ®. Tankua ; Bnagumupcekuii
rocyaapctseHHblit - yuusepcurer (Bal'V) .— Bnanumup
Bragumupckuit rocynapcrsenssiit yuusepeurer (Bal'y), 2004-
2007.

2004 - 2007

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

2. Yepros A.I'. 3amaunuk no (usuke: YuebHoe nocodue s
BTY30B / A. I'. Yepros, A. A. BopobbeB. — 8-¢ u3n., nepepa6. U
fon. — M. : @usmarnur, 2007. — 640 c. : un., Tadn. — ISBN 5-
| 94052-098-7.

2007

3. Mmurpuea, Eiena Banepbesna. YueGHoe nocobue mo
dusnke : Mexanuka / E. B. JImutpuesa, B. C. [lrewnsues :
Bnanumupekuit  rocynapersennpiit yuusepcuter (Bal'y) —
Bnamumup : Buagumupciuii rOCYapCTBEHHbIH YHUBEpPCHTET
(Bal'Y), 2009 .— 143 c. : un., Tabn. — Mmeercs 3NMEKTPOHHAS

Bepeua .— bubauorp.: ¢. 143. ISBN 978-5-9984-0005-6.

2009

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

4. Casenben U.B. Kypc obueii ¢pusuky : yueGHoe nocobue s
BTY30B: B 3 1. / M. B. CaBenbeB. — 7-e u3a., crepeoru. — CII6.:
Jlanb, 2007 — (Jlyuuine knaccuueckue yueGunkn) (Kiaccuueckas




yueOHas smtepatypa no ¢usuke) (Y4eOHMKH IS BY30B.
CneunanbHas nureparypa). — ISBN 978-5-8114-0629-6. 2007

6.2. Ilepuoanyeckue n3gaHus
KTO (OKypuan Texanueckoit husukn). DnexrporHas Bepens http://journals.ioffe.ru/jtf/

6.3. HarepHeT — pecypcbl

1. http://genphys.phys.msu.ru
2. http://www.e-science.ru/physics

7. MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHME IUCIHUILJINHBI

Jlis  peanmsanuu  MCUMIUTMHBL  (U3MKAa HWMEIOTCS CIEHMAIbHBIE IMTOMEIICHUS  JUIls
TIPOBEJICHUS  3aHSTHH JICKIIMOHHOTO THMA, 3aHATHH MPAKTHYECKOTO THIA, TPYIIOBBIX H
MHJIMBHIYQJTbHBIX KOHCYJIbTALMM, TEKYIIEr0 KOHTPOIIS B MPOMEKYTOYHOM aTTEeCTAlMH, a TAKKe
MOMCHICHUS  JUIsl  CaMOCTOATENIbHOM  pabotel.  JlaboparopHble paGoTel  MPOBOAATCS B
n1abopaTOPHsIX MEXAHUKM U MOJIEKy IsipHOH (usnkn( 428, 429), snexrpomaruetusma ( 425, 426),
ONTHKH (422, 424).
[lepeyenp HCTONB3YEMOTrO JIMIEH3MOHHOTO IPOrPAMMHOIO OOECIIEUYEHHs: TaKeT O(UCHBIX
nporpamm Microsoft Office, Microsoft Open Licence — 61248656
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JIUCT NEPEYTBEPK/IEHWSI
PABOYEN ITPOT'PAMMBI JUCITATLIMHBI

Pabouas nporpamma oj106pena na 20 /20 yueOHBIH roga
[IpoTokon 3acenanns xadeapst N or roja
3apenyrommuit kadeapoi

Pabouas nporpamma ogo6pena Ha 20 /20 yueOHBIH roza
[Iporoko 3acemanus kadempsr No oT roja
3aseayrommuit kadeapoi

Pabouas nporpamma ono6pena ua 20 /20 y4eOHBII To/1a
[Tporokou 3acenanus kademaper No 0T rojaa
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