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1. HEJIU 1 3AJAYUN OCBOEHUSA IUCHUTTIIMHBI

Lleab mucuuninnbL:
[Tonyuenne ¢pyHIAMEHTAILHOTO OOpa30BaHUS, CIIOCOOCTBYIOIIETO TOTOBHOCTH MPUMEHSTh
0a30BbIC €CTeCTBEHHOHAYYHBIE 3HAHUS M METOJbI TEOPETUUECKOIO M IKCIEPUMEHTAIbHOTO
UCCIeAOBAHUS IS PElIeHus 3a/1a4 TpodeccuoHalbHON JeITeIbHOCTH.

3agauu AUCHMILINHBI:
— copMUpPOBATH HAYYHOE MUPOBO33PEHUE Uepe3 U3yueHne PyHI1aMeHTATbHBIX (PU3MUIECKUX
3aKOHOB, TEOPHUI, METOAOB KIIACCUUCCKON U COBPEMEHHOM (DM3UKH, BKIIOUAs MPEACTaBICHUE
O IPAHUIAX UX TIPUMEHHUMOCTH;
—  pa3BUTh CHOCOOHOCTH  BBISBISATH  E€CTECTBEHHOHAYUYHYIO  CYIIHOCTH  MpPOOJeM,
BO3HUKAIOIIUX B X0J/1€¢ MPOo(ecCHOHAIPHON NeSITeIbHOCTH U MPUMEHSTH I UX pa3pericHus
OCHOBHBIE 3aKOHBI €CTECTBO3HAHMS, COOTBETCTBYIOIIHI (PU3MKO-MaTEMAaTHYECKUI anmapar;
— chopMHUPOBATh HABBIKM IMPOBEJEHUS IKCIEPUMEHTa, OOYYUTh METOJaM HaOIIIOJIEeHUS U
u3MepeHuss  (U3MYECKMX  BEJIUUYMH U CIoco0aM  CTaTHUCTUYeCKoH — oOpaboTku
AKCMEPUMEHTAILHBIX TAHHBIX.

2. MECTO JUCHUITJIMHBI B CTPYKTYPE OIl BO
Hucrumnaa «®dus3ruka» BXOAUT B 00sA3aTEIbHYIO YacTh Y4YeOHOro IJIaHA M SIBIISICTCS
OCHOBOW IS W3y4YeHUs TOCIECAYIONIUX JUCHUILIMH, TaKUX KakKk «DJIEKTPOTEXHUKA,
JNIEKTPOHUKA,  CXeMoTexHukKa», «Cetm W  TeleKoMMyHuKaumm», «be3omacHocTh
KUZHEIEITeIbHOCTU» U AP.
JI71st oCBOEHUS MHUCIUIUIMHBI HEOOXOIMMO: 0a30BBI ypOBEHb IMIKOJBHOW IMPOTPAMMBI IO
dbusuke, anredpe U TEOMETPUM, a TAK)KE IJIEMEHThl MaTEMAaTUUECKOTI0 aHaIu3a (M3y4aeMoro
B IPEIIIECTBYIOIIEM CEMECTpE).

3. KOMIIETEHLIMA OBYYAIOLUIETI'OCSA, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHUA JNCUHUIIIMHBI U THIUKATOPBI UX JOCTU/KXEHU S

3.1 ObmenpodeccnoHaTbHbIE KOMIIETCHITUN U UHAUKATOPBI UX TOCTHKEHUS

Kon u HauMeHoBaHus | Kog ¥  HauMeHOBaHME HWHIMKATOpa JOCTHUXKEHUS
o01enpodeccuoHaTbHOM o01enpodecCHOHATbHOM KOMITETEHITNHT

KOMIIETEHIIUU

OIIK-1 NA-10I1K-1 3HaTh: OCHOBBI MaTeMAaTHKH, (U3UKU,
Cnocoben MPUMEHSTD | BBIYUCIUTEIbHON TEXHUKU U TPOTPaMMHUPOBAHUS
€CTECTBEHHOHAYYHbIE u | UA-20I1K-1 YMeTs: pelars CTaHIapTHHIE
OOIIENHKEHEPHBIE 3HaHMS, | MpodeccnoHaTbHbBIE 3aJ1a4u1 c MPUMEHEHUEM
METO/IbI MaTEMAaTUYECKOTO | ECTECTBEHHOHAYYHbIX U  OOIIEMHXEHEPHbIX 3HAHUH,
aHaMM3a W MOJACIUPOBAHMS, | METOJIOB MATEMAaTUUYECKOTO aHAIN3a U MOJIETTUPOBAHUS.
TEOPETUYECKOTO u | U-30I1K-1 BnaneTrs: HaBBIKAMH TEOPETUUYECKOTO U
9KCIEPUMEHTAIIBHOTO 9KCIIEPUMEHTAIIBHOTO MCCIIeIOBAHUS 00BEKTOB
HCCIIeIOBAHUS B | mpodeccnoHaTbHOM NeATeTbHOCTH

po¢heCCHOHATBLHOMN

NesITeIbHOCTH;

4. CTPYKTYPA INCHUITJINHBI
OOmast TpPyIOEMKOCTh JIUCHUIUIUHBI cocTaBiser 7.00 3aueTHBIX eIUHMIBI, 252
AKaJIEeMUYECKNX YaCOB.

1 — Ne /i
2 — Tema (paznen) TUCHUIUIMHBI, KypcoBasi paboTa (IIpOoeKT), IPOMEXKYTOUHAs aTTeCTALIUS
3 — Cemectp

4 — Buipl KOHTAKTHON pabOThI U TPYIOEMKOCTH (B aKaIEMUYECKUX YaCaX)
4.1 —JI (JIexuun)

4.2 — JIlexuuu B BUAE NPAKTUUYECKOMN MTOATOTOBKU

4.3 — I13 (ITpaxkTuyeckue 3aHATHS)



4.4 — TlpakTUUecKre 3aHITHS B BUJIE MPAKTUUYECKOU MOATOTOBKU

4.5 — JIP (JTabopaTtopHbie paOOTHI)

4.6 — JJabopaTopHbie pabOTHI B BUAEC MPAKTHIECKON MOATOTOBKH

4.7 — UKP (Muas xoHTakTHas paboTa)

4.8 — KTO (KoHTpoJ1b TEOPETUYECKOTO OOYUYEHUS)

4.9 — KO (KoHTpoJib Ha 5K3aMEHE)
5 — KoHTpoib (B akaAeMUYECKUX yacax)

6 — CamocTtosiTennbHast paboTa (B akaJeMUYECKUX Yacax)
7 — DopMBbI TEKYIIETO KOHTPOJISI YCIIEBAEMOCTHU

TOK

1 2 3 4 6 7
4114243144 (45]146(47]148(4.9

1 BBenenue B 2 10.5 4 3ammra 1a0.
Kypc GU3NKH paboTHI.

2 1. ®uzuueckne |2 | 1.5 2 4 ITucbmenHBIN
OCHOBBI ompoc.
MEXaHUKH Komnoxeuym
1.1 DnemeHTHI
KUHEMATUKHU

3 1.2 3akoHBbI 2 12 2 2 6 3amuTa 1a0.
HrroroHa. pabor.
Jdunamuka Konnoksuywm.
JaCTHII

4 1.3 Junamuka 213 2 4 8 Tecr. 3amura
CHUCTEMBI 11a6. paborT.
MaTepHaTbHBIX KomnoxBuym.
TOYEK. 3aKOHBI
COXpaHEHUS

5 1.4 DneMeHThI 211 6 Komnoxsuym.
MEXaHUKH
JKUIKOCTEN

6 2. 2 |1 4 6 Tecr.
MonekynsipHas Komnoxsuym.
(dbusuka u
TEPMOIUHAMUKA
2.1
Mukpockonuyec
KHE COCTOSTHUS

7 2.2 2 |1 4 Konnoksuywm.
CraTtucruyeckne

pacrpenecHus

8 |2.3 OcHoBBI 2 12 2 2 6 Tecr. 3amura
TEPMOJIMHAMMUK nab. pabor.

u Konnoksuywm.

9 | 2.4 PeanbHbie 2 2 4 3amuTa 1a0.
rasbl, )KHJIKOCTH pabor.

Y TBEp/IbIC Tea

10 | 3. 2 |4 2 2 6 Tect. 3amura
ONEeKTPUIECTBO nab. pabor. .
Y MarHeTU3M
3.1
DNEeKTPOCTATUK
a

11 [3.2 212 2 4 3.8 3ammra 1a0.
ITocTossHHBIN pabor.
3JIEKTPUUECKUMN




12 | 3auer 0.2

13 | 3.3 [Ipupona 4 8 ITucbMeHHBIH
MarHUTHOTO OIpocC.

TIOJIS 3ammra 1a0.
pabor.

14 | 3.4 MarauTHsie 2 6 3amuTa 1a0.
CBOICTBa pabor.
BeIlleCTBa Kommoxsuym.

15 [3.5 4 IMTucsmenHbBIN
DNeKTpoMarHeTu orpoc.
3M. YpaBHCHUS Konmoxsuym.
Makcsema

16 | 4. Konmebanus u 4 Tecr.

BOJIHBI Konnoksuym.
4.1

I'apmonmnyeckue

KoJIeOaHMS

17 | 4.2 BonHOBBIE 4 Tecr.
MPOLIECCHI Konnoksuym.

18 | 5. Onrtuka 4 6 3amura 1a0.
5.1 pabor.
I'eomerpurueckas Komnoxsuywm.
Y BOJTHOBAS
ONTHKA

19 | 5.2 KBauroBrnie 2 6 3ammra 1a0.
OTITUYECKUE pabor.
SIBJICHUS

20 | 6. dusuka 2 ITucbMeHHBIH
aToMma, OTIpocC.
ATOMHOTO sipa
u
3IEMEHTaPHBIX
YaCTHII
6.1 OcHOBBI
KBaHTOBOM
MEXaHUKH

21 | 6.2 Ousuka 2 6 3amuTa 1a0.
aroma pabor.

22 | 6.3 DeMeHTHI 2 4 3ammra 1a0.
1136370951 pabor.
TBEPIOTO Tela

23 | 6.4 D1eMeHTBI 2 4 3amura j1a0.
l1)363709% pabor.
ATOMHOTO sipa
u
3JIEMEHTaPHBIX
YaCTHII

24 | Dx3ameH 0.3 [ 35.7

Hroro 36.0 32.0 36.0 0.0]02(0.3] 357 [111.8
5. COAEP KAHME JUCILAIIIMHBI
5.1. Jlekuun
Ne i/ HaumMeHoBaHue TeMbI CopepxaHue TeMbl (pa3aena)
1| (paznena)
1 BBenenwne B kypc pusuku ITpenmer busnKy. Meton (m3mIecKoro




WCCIIEJIOBAHUS:  ONBIT, THUIOTe3a, JKCIIEPUMEHT,
Teopus. Marematuka u ¢usuka. Ponp ¢dusuku B
M3YYeHUU 3aKOHOB mpupoabl. CBs3b (GU3UKH W
WHXXEHEPHBIX HayK. O0I111as CTpyKTypa U 3aJaud Kypca
¢buszuku. Pekomenayemas yueOHas murepaTtypa.

1. dusnueckue
MEXAHUKU
1.1 DneMeHTsl KUHEMATUKU

OCHOBBI

Mexannueckoe aBuxkeHue. PU3NUECKHE MOJENIU:
MaTepuajabHasi TOYKa, CUCTeMa MaTepUaJIbHBIX TOYEK,
a0COMIOTHO  TBEPAOE  TElO, CIUIOIIHAS  Cpefa.
IIpoctpanctBo u Bpemsi. KunemaTtuueckoe omnucaHue
JIBUKEHUS. CxopocTb, YCKOpEHUE u ero
COCTABJISIONINE TMpPU KPUBOJUHEHHOM JIBUKECHUHU.
JIBMKEHNE MATEPUATBHOM TOYKH II0 OKPYXHOCTH.
VrioBass ckopocTb M yIJIoBoe YckopeHue. CBsi3b
JIMHENHBIX u YTJIOBBIX KUHEMATUYECKHUX
XapaKTEPUCTHUK.

1.2 3akonsl HeroTOHA.
JAMHaMMKa 4acTHIL

OcHoBHas 3ajaua IMHAMUKU. Macca, UMIyJibC, CUIA.
IIepBriit 3akoH HplOTOHA M NOHATHE MHEPLMATIBHOMN
cucteMbl oTcu€Tta. BrTopoil 3akoH HproToHa Kak
ypaBHEHUE JBWXXE€HMA. [ paHULIBI NPHUMEHUMOCTH
KJIACCHUYECKOT'O CITOCO0a ONMMCAHMs JIBMKEHHUS YaCTHII.
Tpetnii 3akoH HptoToHa. CUibl B MEXAHUKE.

CHCTCMbI
TOYCK.

1.3 JuHamuka
MaTepualIbHbIX
3aKOHBI COXpAHEHUS

BHyTpeHHHe M  BHEIIHME CHJIBI MEXaHWYEeCKOM
cucreMbl. MMIynbc cuUCTEMBI MaTepHAIbHBIX TOYEK.
3aKOH COXpaHEeHMs] UMITyJIbca Kak (pyHIaMeHTaIbHBIN
3aKOH mpuponbl. lLleHTp wmacc (UEHTP HHEPLMH).
Teopema O ABM)XKEHHMM LIEHTpa Macc. MexaHudeckas

paboTta W KHUHETUYecKass JHeprus. MOIIHOCTb.
KoHcepBaTuBHBIE U HEKOHCEPBATUBHBIE  CHIIBL.
[TorenunanpHas JHEprusl. Cas3b MEXKIY

KOHCEPBATUBHON CWJIOM M NOTECHUMUAJIBHON 3HEPIUEH.
3aKOH COXpaHEHMsI PHEpPruM B MexaHuke. TBEpaoe
Teno B MexaHuke.  KuHernueckas — sHeprus
BpaIATEIbHOTO NBWKEHHUS TBEPAOIro Tena. MOMEHT
MHepUUM TBEpHOro tena. MomeHT cuiibl. OCHOBHOM
3aKOH IMHAMUKU BPAILATEIBHOIO ABWKEHUSA. MOMEHT
HMITYyJIbCa. Y pAaBHEHUE MOMEHTOB. 3aKOH COXPAaHEHUs
MOMEHTA UMITYJIbCA.

1.4 DnemMeHTEHI
JKUKOCTEN

MEXaHUKU

NneanbHass u  Bsaskas >kuakoctu. CralnuoHapHOE
TEeUEHUE UJIeTbHOU xuaKocTu. JIunuu u TpyOka Toka.
VYpaBHEHUE HEPA3ZPBIBHOCTU. Y paBHEHUE bepHyIu.

2. MounekynspHasa ¢pusuka u

CraTUCTUYECKUN H TepMOI[I/IHaMI/I‘ICCKI/Iﬁ METObI

TepMOJUHAMUKA HCCIIEAOBAHUS MAKPOCKOMMYECKUX cucTeM. OCHOBHbIE

2.1 MUKpOCKONUYECKUE | TOTOKEHUSI MOJIEKYJISIPHO- KUHETHUYECKOW TeOopUu

COCTOSIHUS BelecTBa. MneanbHbiii ra3z. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO- KHHETHYECKOW TEOpUHU. YpaBHEHHE
COCTOSIHUS ujeanbHoro ra3a. CpeaHsis KUHETUYeCKas
SHEPI'Usl MOJIEKYII.

2.2 Cratuctuueckue | 3aKOH  pacrnpedeieHusi MOJIEKYJ I10  CKOPOCTSIM

pacnpeeneHus TEIJIOBOrO JBIKEeHUS (pacmpeneneHue Makcsema).

Ckopoctu TemIoOBOro ABWXeHUs vacTtull. CpeaHsis
KUHETUYeCKass dJHeprusi uactuil. Pacnpenenenue
YacTHIl B TOTEHIIMAIBHOM IIOJIe (pacIpeeacHue




Bonwsumana). Bapomerpuueckas ¢popmyia.

2.3 OCHOBBI TEPMOJUHAMUKHU

Yucno creneHeid cBOOOIbl. 3aKOH pacHpeaeieHus
SHEPIUU MOJIEKYJ IO CTENEHsAM CBOOOAbl. BHyTpeHH 4
sHeprus. Paborta raza mnpu wu3MeHEeHMM OOBEMA.
KonnuectBo TemnoTel. CrocoObl  Teruiomnepenayn.
IlepBoe HayaI0 TEPMOJIUHAMUKU U €r0 MPUMEHEHHE K
m3onpoueccaM.  TemnmoéMkocte.  OOpaTtumble U
HEeoOpaTuMble MPOLIECCHI. OHTponus B
TepMOJMHAMUKE. BTopoe Hayalo TepMOIMHAMMKH.
TennoBeie Mamunabel. [uxkn Kapno, Tepmuueckuit
KII/] TeroBoi MalllMHBbI.

3. DJEeKTPUYECTBO u
MAarHeTU3M
3.1 DnekTpocTraThKa

DneKTpruyecKuil 3apsa. JAuckpeTHOCTh 3apsiaa. 3aKkoH
coxpaHeHus 3apsaa. 3akoH Kymnona. HanpsixéHHOCTh
3JIEKTpUYecKoro mojsd. IlpuHuun cynepno3uuuu.
IToTox BEKTOpA. Teopema l'aycca JUTSE
NEKTPOCTATUYECKOTO TOJII B  BakKyymMe M ee
IIPUMEHEHME JIJIs1 pACUeTa JIEKTPOCTATUUYECKUX TTOJIEH.
Hupkynsius BEKTOpa HAIPSHKEHHOCTH
3JIEKTPOCTATUYECKOTO HOJISL. Pabora B
anekTpocratuyeckoMm mone. Ilortenmuman. PasHocTb
MMOTEHLIMAIOB. OJKBUIIOTEHIIMAJIbBHBIE ITOBEPXHOCTH.
Cas3b HaNpsKEHHOCTU c IIOTEHLUATIOM.
OneKTpuyecKuii  Aunosb.  JIMMONbHBIL ~ MOMEHT.
[Monspuzauust  AUAIEKTPUKOB.  JlM3IeKTpuyecKas
BOCIIPUMMYUBOCT M IPOHUIIAEMOCTb.  BekTtop
anexkTpuueckoro cmemenusa. Tepema [Iaycca s
NEKTPOCTATUYECKOTrO MoJd B cpene. [IpoBogHuku B
JIEKTPOCTATUYECKOM  IOJIe.  DJIEKTPOCTATHYECKas

WHTyKIIHSI. DIIeKTPOEMKOCTh MIPOBOTHUKOB.
Konpaencatopsl. DJIEKTPOEMKOCTD Obatapeu
KOHJIEHCATOPOB. DHeprus 3apPSOKEHHOTO

KOHACHCATOPpAa U SJICKTPOCTATHYCCKOI'O I10JIA.

10

32 TTocrosguubIit
3JIEKTPUYECKUI TOK

YcinoBusi ~ BO3HMKHOBEHHUS U CYIIECTBOBAHHS
nocrosiHHOro Toka. Cwuna toka. CTOpPOHHUE CHUJIBL,
ucrounuku toka, I/C. 3akon Oma 11 OTHOPOJHOTO
U HEOJHOPOJHOTO YyYacTKa IIeMH. DJIEKTPHUECKOE
COTIPOTHBJICHHE W MPOBOAMMOCTh. [IIOTHOCTH TOKA.
3akonbpl Oma B muddepeHnnanbHol GopMe. 3aKoH
Ixoyns-Jlenna. [Mpasmra Kupxroda.

11

3.3 Ilpupoga MarHUTHOIO
noJst

CpolicTBA M XapaKTEpPUCTUKA MArHUTHOTO IIOJI.
CuiioBble JIMHUM MAarHuTHOro mois. 3akoH buo-
CaBapa- Jlammaca.  IlpuHiuunm — Cyneprio3uLUH.
MarautHoe 1OJ€ KpPYroBOrO MU NPSAMOJIMHENHOIO
Toka. [loHsATHE O LUPKYIALMM BEKTOpPAa MATHUTHOU
MHAYKIMH, 3aKOH MoHoro Toka. Cuna Ammnepa. Cuna
Jlopenua. [IBMKeHHME  3apsDKEHHBIX — 4YacTUIl B
MarHUTHOM IIOJIE.

12

3.5 DJIEKTPOMATHETU3M.
VpaBHenus Maxkcaesia

MarHuTHbpIi ~ TOTOK. Teopema  T'aycca s
MArHUTHOTO TIOJI. SIBJeHUE JJIEKTPOMArHUTHOM
UHIYKLIUH. IIpaBuno  Jlenna. CaMouHIyKIHUS.
MHOyKTUBHOCTh. DHEpPrusi MArHUTHOIO TIOJISI B
HeeppOMATrHUTHON  M30TpomHO#  cpenme. OOmas




XapakTtepuctuka Teopun Makcsema.  BuxpeBoe
anekTpuueckoe moise. Tok cmemenus. Cucrema
ypaBHeHUIT MakcBeiia B UHTErpajabHOU hopMme.

13

4. KonebaHus U BOJIHEBI
4.1 I'apMmonuueckue
KOJIEOAHUA

Ilonatue o KonedaTenbHBIX Ipoueccax. Buasl
kosebanuii. EmguHbplii  moaxon K KoyleOaHMSM
pasnmuuHoi  usmyeckoit mpupoasl. CBOOOIHBIE
HE3aTyXaromme TapMOHUYECKUE KOJIeOaHUS
(MexaHWYeCKMEe W  JIIEKTPOMArHUTHBIE) M HX
xapakTepuctuku. uddepenmansuoe ypaBHEHUE
CBOOO/IHBIX He3aTyXaIoLuX rapMOHUYECKUX
KoyieOaHuM, COOCTBEHHAs] 4YacToTa. DJIEKTPUUYECKUM
KOJIEOATENbHBIN KOHTYpP. YpaBHEHHE 3aTyXaroIIMX
3JNIEKTPOMAarHUTHBIX KOJIEOAHUH, Ko3(ppuImeHt
3atyxaHus. [lpuumnHbl 3aTyxaHus KojeOaHUN B
peanbHBIX KOJeOaTenbHbIX cUcTeMax. BbIHYKIAeHHbIE
9JIEKTPOMArHUTHBIE KoJieOaHus. IlepeMeHHBIN TOK.
Pe3onanc.

14

4.2 BOJHOBBIE MPOIIECCHI

[TpomonbHbie u momepeunble BoJHBL. [lnockass u
chepuyeckass BOJIHBL. YpaBHEHHE IUIOCKOW Oeryiei
BOJIHBI. BoJIHOBOE ypaBHEHUE. DJEeKTPOMATrHUTHBIE
BOJIHBI U MX CBOWCTBA. DHEPrus 3JIEKTPOMATHUTHBIX
BOJIH.

15

5. OnTuka
5.1  Teomerpuueckas U
BOJIHOBAsI ONTHKA

3aKOHBI TeOMETpUYECKON OoNTUKU. BostHOBast mpupoa
cBeta. MOHOXPOMATUYHOCTh U  KOT€PEHTHOCT.
Crioco0mr MOJIyYEHUSI KOT€PEHTHBI BOJIH.
HNurtepdepenums CBETOBBIX BOJIH. YcnoBusd
HaOmoAeHus: UHTEphEPeHIIMU. Y CIIOBUSI MAKCUMyMa U
MUHUMYyMa Opu uHTepdepeHunu. dudpakuus cpera.
IMpunmmn Irolirenca- @penens. Audpakiuu Operens
n @paynrodepa. Meron 3o Dpenens. dudpakius
Ha OJHOW IIeMM U OJHOMEPHOH IudpaKIIMOHHON
pemterke. [Tonsipuzauus ceeta. [lonasspuzatopsl. 3aKoH
Mamoca. 3akoH bproctepa.

16

5.2 KBaHTOBBIE ONTHUYECKIE
SIBJIEHUS

TermoBoe M3Iy4YEeHHUE M €ro XapaKTEPUCTUKHU. 3aKOH
Kupxroda. 3akoHbl U3IydeHUsT aOCOJIIOTHO YEPHOTO
Tena. KBaHTOBBIM xapakTep wu3sinydeHus, (opmyia
IInanka. KopnyckyaspHO- BOJTHOBOM Jlyaju3M CBETA.
Macca u wmnyibc ¢oTtoHa. DOTOIIEKTPUICCKUI
3¢ deKT, ONbITHBIE 3aKOHBI BHEMIHEro (oToaddekTa,
ypaBHEHUE DUHIITEINHA.

17

6. duszuka aTtoMa, aTOMHOI'O
saapa U 3JIEMEHTAaPHBIX
YaCTHI]

6.1 OcHOBBI KBaHTOBOU
MEXaHUKHA

YHUBeEpCcaabHOCTD KOPIYCKYJSIPHO- ~ BOJIHOBOTO
Iyaqn3Ma CBOMCTB d4actul. Bosnbel e bpoins.
CooTHomieHue  HeomnpeneneHHocreil  I'eiizenOepra.
['paHu1bl TPUMEHUMOCTH KJIACCUYECKONH MEXaHHKH.
BonnoBas ¢QyHkuus, ee cBoiictBa UM (U3HMUECKUN
cMbici. YpaBHeHue Illpenunrepa (BpemMeHHOE U
CTAIlMOHAPHOE). [Ipocreiimue 3a/1a4u
HEPEJISITUBUCTCKOM KBAHTOBOM MEXaHUKHU: CBOOOTHAS
YyacTulla, 4YacTULa B OJHOMEPHON MNPSIMOYTOIbHOU
OECKOHEYHO  IJIyOOKOH  MOTEHUMAJTbHOU  sIMe.
TyHHenbHBIN 3G (DEKT.
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6.2 dusuka atroma

3aKOHOMEPHOCTHU JIMHENYATBIX CIIEKTPOB,




oboOmenHas Gopmyna bambmepa. Mopgenun artoma.
OmnsiTel Pezepdopaa. IToctynatel bopa u mpumeHeHue
Teopun bopa K BOZOPOJONMOAOOHBIM aTOMAaM.
3HaueHWe W HEAOCTaTKM Teopuu bopa. ATom
BOJIOPOAA B KBAHTOBOW MexaHMKe. KBaHTOBbIE unca.
CrnuH 9JIeKTpOHA, CIHUHOBOE KBAHTOBOE YHCIIO.
IMpunmun Ilaynu. Pacnpenenenue 3J€KTPOHOB B
aToMe MO COCTOSIHUSIM. MHOTO3JIEKTPOHHbBIE ATOMBI.
I[Tpunuun nDOCTpOEHUST MNEPUOAUYECKON  TaOIMIbI
Menneneesa.

19 6.3  Onementsl  (u3uku | OCHOBBI 30HHOW TEOpPHsS] TBEPIBIX TeN. 3aNOJIHEHUE

TBEPOrO Tena

30H 3JeKTpoHaMH. [IpOBOJHUKH, [OMAIEKTPUKU U
nojaynpoBogHuku. CoOCTBEHHass M NpUMeEcHas
MIPOBOAMMOCTb ITOJYITPOBOJHUKOB.

20 6.4  Onementel  (usuku | CTpoeHHE aTOMHOTO sjapa. ATOMHOE U MacCoBOE

ATOMHOTO spa
3JIEMEHTAPHBIX YACTHIL

" | 4UCII0. SnepHbie CUJIEL. DHeprus CBSI3U.
PagnmoakTmBHOCTP U ee 3akKoHBL. PammoaxTuBHOE
npeppaiieHue saep. [lorarue o6 ycTOMUUBOCTH spa.
SlnepHble peakliud WM WX OCHOBHBIE TuINbl. llenmHas
peakLus IeJIeHus. Tumner B3aMOJIENCTBUN
3JIEMEHTAPHBIX YaCTULl. HaCTULIbI 1 aHTUYACTULIBI.

5.2. IlpakTHyeckue 3aHATUS

HaumeHoBaHue TEMBI

CopaepxaHue TeMbI

1.1 DaeMeHThl KUHEMATUKA

Pemenne 3agau: Kunemarunueckoe onucaHue OBUKEHUS.
CKOpOCTb, YCKOPEHHE M €ro COCTaBIISIIOLINE NpU
KPUBOJIMHEMHOM JBMXKEHUM. [[BHXKEHUE MaTepHalbHOU
TOUKU IO OKPYKHOCTH. YTJIOBasi CKOPOCTh U YIJIOBOE
YCKOPEHHUE. CBs3b JIMHENHBIX u YTJIOBBIX
KMHEMATUYECKUX XaPAKTEPUCTHUK.

1.2 3akonsl HrroroHa. /IuHamuka
YaCTHUI]

Pemienne 3amau: OcHoBHas 3ajava JuHaMUKH. Macca,
HUMITYJIbC, cuiia. Bropoii 3akoH HeroToHa Kak ypaBHEHUE
nBuxeHus. Tperuit 3akoH HetotoHa. Cuiibl B MEXaHUKE.

1.3 JluHamMuka CHUCTEMBI
MaTepuajJbHBIX TOYEK. 3aKOHBI
COXpaHEeHUS

Pemienne 3amad:  3akOH  COXpaHEHMs  HMMILYJIbCa.
Mexanuueckasgs paboTa M KHHETHYECKas SHEPrusl.
Moimnocte. IloteninmanbHas sHeprusi. CBsi3b MEXIy
KOHCEPBATUBHON CWIOM M IOTEHUMAJIBbHOM JHEPIUEH.
3aKOH COXpaHEHUs 3HepruM B MexaHuke. OCHOBHOMU
3aKOH JUHAMUKHU BpallaTEIbHOIO ABUXEHUSA. MOMEHT
cunbl. MoMeHT nHepuuu TBEpAoro tena. Kunernueckas
SHEpPrysl BpPAIATEIIBHOIO JBW)KEHHUS TBEPAOIrO Tena.
MomeHT uMmnyibca. YpaBHEHHE MOMEHTOB. 3aKOH
COXPaHEHUs MOMEHTA UMITYyJIbCA.

2.1 Mukpockonuieckme
COCTOSIHUS

Pemenne 3amau: OCHOBHOE YpaBHEHHME MOJIEKYJISIPHO-
KUHETUYECKOW  TEOpUHM.  YPABHEHHE  COCTOSHUSA
naeanpHoro rasza. CpenHsii KUHETUYECKAsT JHEPIUs
MOJIEKYII.

2.3 OCHOBBI TEPMOJUHAMUKHU

Pemenue 3amau: Buyrpenuss sueprusi. Pabora rasza npu
n3MeHeHun oobéma. IlepBoe Hayamo TepMOAMHAMUKU U
€ro NpUMEHEHHE K uszomnpoueccaM. T[ermIo€MKOCTb.
OHTponusT B TepMOAWHAMHKE. TerioBble MAaIWHBI.
uxn Kapno, repmuyeckuii KII/ TernmoBoit MamyHbI.




3.1 DnekTpocraTtuka

Pemienue 3amau: 3akoH coxpaHeHUs 3apsga. 3aKOH
Kynona. Hanpsok€HHOCTh — 3JIEKTPUUYECKOTO  MOJIS.
I[Tpuanun  cynepnosunmu. Teopema Taycca mod
3JIEKTPOCTATUYECKOIO IMOJISl B BAKYyME U €€ IPUMEHEHUE
JUISL pacueTa 3JeKTpocTaThyeckux mnoseil. Pabora B
anekTpocraTuueckoM 1mosie. Ilorenuuan. PasHocTh
noreHuranoB. CBsi3b HANPSHKEHHOCTH C MOTEHIIUAIOM.
DIeKTPOEMKOCTh MIPOBOJHUKOB. Konnencatopsi.
DNeKTPOEMKOCTh OaTapen KOHIEHCATOPOB. DHEPrus
3apsKEHHOTO KOHAEHCATOpAa M 3JIEKTPOCTATUYECKOTO
MOJISI.

3.2 TIOCTOSIHHBIN 3JEKTPUUYECKUI
TOK

Pemienue 3amau: 3akoH Oma i OJHOPOAHOIO U
HEOJHOPOAHOIO  yyacTKa  Lenu.  DJEKTPUYECKOe
COMPOTUBJICHWE U TpoBoaAMMOCTb. IlapamnenbHoe u
MOCJIeIOBATEIbHOE COEIMHEHHE IPOBOJIHUKOB. 3aKOH
JIxoyns-Jlenna. [Mpasmna Kupxroda.

3.3 IIpupoaa MArHUTHOTO HOJISI

Pemienue 3amau: 3akon buo- Capapa- Jlamnaca.
[MpunIMN cynepno3uninu. MarHUTHOE TOJIe KPYrOBOTO
u TnpsaMmojuHertHoro Toka. Cuna Awmmepa. Cuna
JlopeHma. JIBrmkeHue 3apsKCHHBIX YaCTHI] B MATHUTHOM
oJe.

3.5 DJNEeKTPOMArHETHU3M.
VpaBHenus Makcpesia

Pemenne 3agau: MaruutHbeiii moTok. 3akoH dapajnes
JUIs 37eKTpoMarHuTHOM wuHaykiuu. [lpaBuno Jlenua.
Camounnykuus. UHIyKTUBHOCTh. DHEPTUsl MATHUTHOTO
HOJIA.

4.1 'apMoHMYeCcKHEe KOJIeOaHUs

Perenue 3amau: YpaBHeHne CBOOOTHBIX
FapMOHMYECKMX  JJeKTPOMATHUTHBIX  KOJeOaHMIA,
coOcTBeHHAs 4acToTa. YpaBHEHHE 3aTyXaOIINUX
3JIEKTPOMArHUTHBIX KOJIeOaHUI, ko2 purmeHt
3aTyXaHUs.

4.2 BoIHOBBIE MPOIIECCHI

Pemenue 3agau: YpaBHEHHE TUIOCKOM OeryIei BOJIHBI.
DJIEKTPOMATHUTHBIE BOJIHEBI UX CBOICTBa u
XapaKTEPUCTUKU. DHEPIUs 3JIEKTPOMATrHUTHBIX BOJIH.

5.1 T'eomerpuueckass ¥ BOJHOBas
ONTHKA

Pemenne 3amad: 3akOHbI T€OMETPUYECKON ONTHKH.
VcnoBus MaKCUMyMa u MUHUMYyMa npu
unreppepennmn. udpaxunus Ha KpYrJIOM OTBEpPCTHH,
OIHOM eI U OJHOMEPHOU TU(PPAKIIMOHHON peleTKe.
[Tonapuzatopsl. 3akon Mamtoca. 3akoH bprocrepa.

5.2 KBanToBBIE
SBJICHUS

OIITHYCCKUC

Pemienne 3amauy:  3akoHBI UMBIy4YeHHUS aOCOIIOTHO
yepHoro Ttena (3axkoH Credana- boirpliMaHa U 3aKOoH
cMeiiennsi Buna). ®opmyna Ilnanka. VYpaBHeHue
DHHITeHA 171 BHenHero GoToaddexra.

6.2 dusuka aroma

Pemenne 3amau: OO6oOmeHHass ¢opmyna bamaemepa.
Ilocrynater bopa u mnpumenenne Tteopun bopa k
BOJIOPOJIONIOJOOHBIM ATOMAM.

5.3. JlabopaTopHbie 3aHATHS

HaunmMmenoBanune TeMbl

CopnepxaHue TeMbl

BBenenue B kypc ¢puznku

Jlabopatopnass pabora «O06paboTka

U3MEPECHUIN.

pe3yIbTaTOB




1.2 3akonsl HeroToHa. /IuHamuka
YaCTHIL

Jlabopatopnas pabota: «IIpoBepka BTOpOro 3akoHa
HreroToHa Ha maiuHe ATBya».

1.3 JuHamuka CHCTEMBI
MaTepUANIBHBIX TOUYEK. 3aKOHBI
COXpaHEHUS

JlaGopaTopnas pabora
COXpaHEHUS MPH yaape MapoBy.
Jlabopatopnasi pabora «VI3y4yeHre OCHOBHOTO 3aKOHa
TUHAMHWKUA BpaIllaTeIbHOTO JBWIKCHHS Ha MAasTHUKE
O6epbekay.

JlaGopaTtopnas pabora «3yuenue 3aKOHOB
COXpAaHEHUS MOMEHTAa UMIIyJIbcAa U DSHEPruu TMpH
TTOMOIIM KPYTUJIBHOTO MasITHHKAY.
JlaGopatopnass pabora «OmnpeneneHue
VMITYJIbCA TUPOCKOIIAY.

JlaGopatopnas paborta «IIpoBepka 3aKkoHa COXpaHEHUS
SHEPruu Ha MasiTHUKe MakKcBesia».

JlaGopatopnass paborta  «OmpeneneHue MOMEHTa
WHEPIIMH TeJT IPU IMTOMOIIK KPYTUIBHOTO MasITHUKA.

«3yuenune 3aKOHOB

MOMCECHTAa

2.3 OCHOBBI TEPMOJUHAMUKHU

Jlabopatopnas pabora «OmnpeneneHue

aanadaTey

IIoKa3aTeis

2.4 PeanbHBIE Ta3bl, XUIKOCTH U
TBEpABIE TeNIa

JlaGopatopHass pabora «OmnpenencHue Ko3duimeHTa
BSI3KOCTH MeTo/1oM CTOKCa»

3.1 DnekTpocraTuka

3.2 TIOCTOSIHHBIA 3IEKTPUUYECKUU
TOK

Jlabopatopnas paboTta «HccnenoBanue
3IIEKTPOCTATUIECKOTO TTIOJISI.

JlabopatopHas pabora «HccrmenoBanue
CETHETORJIEKTPUUECKUX CBOUCTB TPUTIUIIMHCYIb(aTa»
JlaGopatopnass pabora «OmpeneneHue  yIEIbHOTO
COTIPOTHUBJICHHS] METAJUTMYECKOTO MMPOBOTHUKAY.
JlaGopaTopHas pabora «HccnenoBanue
HEOTHOPOIHOTO YYaCTKa IIETI».

JlaGopaTtopnas pabota «HccnengoBanue KITJQ

HCTOYHHKA TOKa»

3.3 IIpuposa MAarHUTHOTO MOJISI

JlaGopaTtopnas pabota «OrnpeeneHne ropu3oHTAIbLHOM
COCTABJISIIOIIEH HANPSHKEHHOCTH MAarHUTHOTO — TOJIS
3emiam».

JlaGopatopHas  pabora  «M3mepeHue
MarHUTHOTO TOJISl 3JIEKTPOAUHAMOMETPOMY.
Jlabopartopnas pabota «M3yuenne a¢dexra Xomray.
Jlabopatopnass pabora «OmpeneneHue yAeIbHOTO
3apsia JEKTpOHA METOAOM MArHUTHOU (POKYCHPOBKHU
3IIEKTPOHHBIX ITYIKOBY.

HMHAYKIOUN

34 MarsutHbIE CBOWCTBA

BCIIIECTBA

JlaGopatopnass pabora «HM3yueHne 3aBUCUMOCTHU
MarHUTHOM  TMPOHHUIIAEMOCTH  (eppOMarHeTuKa OT
HAMPSHKEHHOCTH MarHUTHOTO TIOJIS

5.1 T'eomeTpuyeckass 1 BOJIHOBas
OITHKA

Jlabopatopnas pabora «M3yuenue wuHTEpPEepeHIN
CBETa Ha YCTaHOBKe ¢ Ounpuzmoit @penesns».
Jlabopatopnass  pabota  «OrmpeneneHue
KPHWBU3HBI JIMH3BI 110 KoJibllaM HbioTOHAY.
JlaGopatopHas pabora «OnpeaeneHrue TMHBI BOJIHBI
CBETa MPU MOMOIIH AUPPAKITMOHHON PEIIETKI.
JlaGopaTtopnas padora «M3yuenue 3akoHa Majrocar.

pammyca

5.2 KBauToBbIe
SBJICHUS

OIITUYCCKHC

Jlabopatopnas ~ pabota

dhotoaddexTar.

((I/ISYI{GHI/IC BHCIIHET O




6.2 dusuka aroma

JlaGopaTopnas pabota

«3yueHue cnekTpa aroma
BOJIOPO/JIa U OIpEAEIIEHHE TOCTOSITHHOM Pundeprar.

6.3 DneMeHThbl (DU3UKU TBEPAOTO

TCIIa

JlabopaTopHas pabota

3aBUCUMOCTH COTIPOTHUBJICHUS
MTOJTYITPOBOTHUKAY.

Jlabopatopnas pabora «M3yueHue
dhoroapdexTar.

JlaGopatopnas pabora «M3yueHwue
dhotoaddexTar.

«3yueHue TemmnepaTypHOU

McETaJljia 141

BHYTPEHHET' O

BCHTUJIBHOTI'O

6.4 DnemeHThl (U3NKA ATOMHOTO
S7Ipa 1 3JIEMEHTAPHBIX YaCTHI]

oc1abIeHus.

JlaGopatopnas paborta «OmpeaeneHne MaKCUMaJIbHOU
9HEpruu OGeTa-creKkTpa MO TOJIIUHE CIO0S IOJIOBUHHOTO

6. CAMOCTOSATEJIbHAS PABOTA

Ne | HaumenoBaHue TemMbl Conepxanue TeMbl (pasena) TpynoemkocTs
/I (pa3znena) B
aKaJIEMUYECKHUX
yacax
1 Beegenne B kypc|[loaroroBka u odopmienue otyera 1o |4
[i))76e)50978 nabopaTopHOIt paboTe
2 1. ®@usnueckue ocHOBHI | [loArOTOBKA K MPAKTUYECKUM 3AHATUAM 4
MEXaHUKHU IToaroToBKa K KOJIIOKBUYMY
1.1 OnemenTsl | [TogroroBka k 3a4eTy
KUHEMATUKU
3 1.2 3axonsl HptoTona. | IToaroroBka Kk MpakTHUYECKUM 3aHATUSIM 6
JlnHaMuKa 4acTHIl I[ToarotoBka W ogOopMIIEHHE OTYETOB IO
nabopaToOpHBIM paboTam
IToaroroBka K KOJUIOKBUYMY
[ToaroroBka k 3auery
4 1.3 Junnamuka | [TonroroBka K mpakTUYECKUM 3aHATHSIM 8
CUCTEMBI ITonroroBka u odopMieHHEe OTYETOB IO
MaTepHUaJbHBIX TOYEK. | TaOOpaTOPHBIM padboTam
3aKOHBI COXPAHEHUS [ToaroroBka K KOJJIOKBUYMY
CamocrosTenbHOE H3ydeHue TeM: '"Yaap
a0COJIOTHO YNPYrUX M HEyInpyrux Tten",
"CBoboanbie ocu. ['mpockom".
[ToaroroBka k 3auery
5 1.4 DneMeHThl | [ToAroToBka K KOJUIOKBUYMY 6
MEXaHUKU kuakocred | CaMoCTOSITEIbHOE U3y4yeHue TEMBI:
"JlamuHapHOoe W TYpOYJEHTHOE TeUeHUe
xxunkoctu. Yucno Pelinonpaca."”
IToaroroBka Kk 3auery
6 2. Monekynsapnas | [lonroroBka k npakTUUECKUM 3aHSATUSIM 6
¢busmnka u | [TonroroBka K KOJUIOKBUYMY
TEPMOJIMHAMUKA IToaroroBka k 3auery
2.1
Mukpockonuueckue
COCTOSIHUS
7 2.2 Cratuctuueckue | [ToaroToBka K KOJJIOKBUYMY 4

pacripeieneHus

CamocrosTenbHoe n3yueHue teMsl "CpenHee




YUCIIO CTOJKHOBCHMH W CpedHss JIMHA
CcBOOOHOTO Mpobera MoJIeKy".
IToaroroBka k 3auery

8 2.3 OcHoBpl | [ToaroroBka K NpakKTUYECKUM 3aHATUSIM 6
TEPMOJIMHAMUKHU IToarotoBka u odopMiiIeHHE OTYETOB IO
J1abopaToOpHBIM paboTam
[ToaroroBka K KOJJIOKBUYMY
ITonroroska k 3auery
9 2.4 Peanvubie raswl, | [logrotoBka m odopmieHue oT4YeTOB IO |4
KUIKOCTH U TBEpPAbIE | 1TaOOPATOPHBIM paboTam
Tena CamMocrosTenbHOe U3y4yeHue TeM
"Ucnapenue, cyOnmumanus u
kpuctaumzauus”, "Kpucraumueckue u
amopdusbIe Tema"
IToaroroBka Kk 3auery
10 |3. OmnexrpuuectBo u |IloaAroroBka K NPaKTUYECKUM 3aHITUAM 6
MAarHeTU3M ITonroroBka u odopMieHre OTYETOB IO
3.1 DaekTpocraTuka nabopaToOpHBIM paboTam
CaMocrosTenbHOe U3y4yeHue TEMBI
"CerneTosnekTpukn"
ITogroroska k 3auery
11 (3.2 [Toctosanusblii | [ToaroToBKa K MpakTUUYECKUM 3aHATUSIM 3.8
NEKTPUUECKUI TOK IToarotoBka u odOpMIIEHHE OTYETOB IO
J1abopaToOpHBIM paboTam
ITogroroska k 3auery
12 (3.3 ITpupona | [TogroroBka K NpaKTUYECKUM 3aHITUSIM 8
MarHUTHOTO MOJIs IToarotoBka u o¢OpMIIEHHE OTYETOB IO
J1abopaTOpHBIM paboTam
IToaroroBka K KOJUIOKBUYMY
CamMocTrosTenbHOe U3y4yeHue TEMbI
"JIBW>KEHHE ~ 3apsOKeHHBIX — 4YacTUIl B
MarHuTHOM moje"
IToaroroBka K sK3aMeHy
13 |34 Maruutsslie | [ToaroToBka u odopmieHue OTYETOB TIIO | 6
CBOICTBa BellleCTBA J1abopaTOpHBIM paboTam
CamocrosiTennbHOE  M3yyeHue  TeM "
MaruuTHple  MOMEHTBI ~ 3JIEKTPOHOB U
aTOMOB, HAMarHM4YeHHOCTh, =~ MAarHUTHOE
noine B BemecrBe', "llpupoma mgua- u
napamarsetusma”, "MdeppoMarHeTUKu U UX
cBoiicTBa".
[ToaroToBka K KOJJIOKBUYMY
[ToaroroBka k sK3aMeHy
14 3.5 IToaroroBka K MpaKTUYECKUM 3aHSATUIM 4
DIIeKTPOMATHETU3M. [ToaroToBka K KOJJIOKBUYMY
VYpaBHeHus CaMocrosTenbHOe U3y4YeHue TEMbI
Makcaemnna "BuxpeBbie Toku. IXx mpuMeHeHue u 6oproa

Cc HUMU".
IToaroroBka k sK3aMeHy




15 | 4. Konebanus u BosHbl | [ToAroToBka K MpakTUYECKUM 3aHSITUIM
4.1 I'apmonunueckue | [ToaroroBka Kk KOJUIOKBUYMY
KoJieOaHus CamocrosTenbHOe u3yuyeHue Temol "Moenun
MEXaHUYECKHUX rapMOHUYECKUX
OCLIMJUISITOPOB (MaTeMaTUYECKUH,
NPY>KUHHBIN U PU3NUECKUI MAsITHUKH)".
[ToaroroBka K 3K3aMeHy
16 4.2 BonnoBsie | [ToaroroBka K NpakKTUYECKUM 3aHITUSIM
MPOLIECCHI [ToaroroBka K KOJJIOKBUYMY
CamocrosTenbHoe usyuenue tem: "Crosiune
BOJIHBI", "3BYKOBBIE BOJIHBI'".
ITonroroska K 3K3aMeHy
17 |5. Onrtuka IToaroroBka K NpakTUYECKUM 3aHSATUIM
5.1 Teomerpuueckas u | [lonrotoBka um odopMiIeHHE OTUYETOB IO
BOJIHOBAsI ONTHKA nabopaTopHBIM paboTam
[ToaroToBka K KOJJIOKBUYMY
CaMocTosTelbHOE U3YYeHHE TeM: "3aKOHBI
reomerpuueckoit ontuku", "MHTepdepeHus
B TOHKUX IUICHKaX"
ITonroroska K 3K3aMeHy
18 5.2 KsanTossie | [ToaroroBka K MpakTUYECKUM 3aHITUSIM
OTNITUYECKHE SIBJICHUS [TonroroBka u odopMieHHE OTUYETOB IO
J1abopaTOPHBIM paboTam
CamMocTrosTeibHOE U3y4yeHue TeM
"Ontuueckass  mUpoMmeTpus.  TersioBble
UCTOYHUKU cBera", "IIpumeHeHue
dhoroapdexra"
IToaroroBka k sKk3aMeHy
19 |6. ®usuxka aroma, | [loaroroBka K s3K3ameHy
aTOMHOIO  siApa |
9JIEMEHTAPHBIX YACTHUIL
6.1 OcHOBBI
KBaHTOBOM MEXaHUKU
20 | 6.2 ®duzuka atoMa IToaroToBka K MpaKTUUYECKUM 3aHSATUSIM
ITonroroBka u odopMiIeHHEe OTUYETOB IO
J1abopaTOpHBIM paboTam
[ToaroroBka k 3K3aMeHy
21 [ 6.3 Dnements! ¢usuku | [lonrotoBka m odopmiieHHe OTYETOB IO
TBEPJOro Tena nabopaTopHBIM paboTam
CamMocrosTenbHOe U3y4YeHUe TEMBbI
"CoOcTBeHHass U MpUMeECHas MPOBOIUMOCTD
MOJyITPOBOJHUKOB".
ITonroroska K sK3aMeHy
22 | 6.4 Dnementsl pusuku | [TonrotroBka u odopMIeHHE OTYETOB IO

dATOMHOTI'O sAapa )41
QJICMCHTAPHDBIX YaCTHUIL]

J1abopaToOpHBIM paboTam

CamocTosTenbHOe M3y4YeHUE TEMBI
"PainoakTUBHOCTb, BU/bl PAAUOAKTHUBHBIX
W3JIy4eHUH, ITpaBujia cMeleHus "
IToaroroBka sk3aMeHy




7. OBPA3OBATEJIBHBIE TEXHOJIOI'MU
s  npoBeaeHUs JIEKLIMOHHBIX — 3aHSTUM  MCHOJIB3YIOTCS  ayIMTOPUHU, OCHAICHHbIE
MYJIbTUMEIMA MPOEKIIMOHHBIM 000pYIOBaHMEM U MHTEPAKTUBHON JOCKON. UTeHHe JeKLMit
CONPOBOXKJIAETC Ipe3eHTalusIMU. B paMkax Hu3ydeHUss HEKOTOpPbIX TEM IPEeAyCMOTpPEH
MPOCMOTP BHJEOMATEpPUATIOB (Y4eOHBIX (WIBMOB) W JEMOHCTpAIUs (PU3NIECKOTO
JKCIEPUMEHTA C TPUMEHEHUEM JEMOHCTPAILIMOHHOIO 000PYy/10BaHUS.

ITpy m3yuyeHUM IUCUUIUIUHBI MPAKTUYECKHUE 3aHATUS OPraHU3yIOTCS B BHUJIE CEMUHAPOB-
O6ecen. IlpenonmaBatenp 3agaeT ayaIuTOPUU  BOIIPOCHI, OTBEUYAIOT JKEJalollue, a
IIpernojiaBaTelb KOMMEHTUPYET, TAKUM 0Opa30M IPENo1aBaTelb COBMECTHO CO CTYAEHTaMU
00CyXkaaeT 0COOEHHOCTU MOCTPOCHUS AITOPUTMA PELLIEHUS TAHHOIO Kjlacca 3a7ay, a TaK ke
MOJXO/Ibl K PELIEHUIO KaX10i KOHKPETHOH 3aaui. ‘CTyAeHTbl CAMOCTOSITENIbHO PEAIU3YIOT
pa3pabOTaHHBIA aJIrOPUTM, IIOCIE 4Yero OOCYKIAIOTCS IMOJIy4YeHHbIe pe3ynbTaTsl. Ha
KaKJIOM 3aHATUM PpAcCCMAaTPUBAETCS HECKOJIIBKO 3ajady WIM IPUMEPOB B paMKax
0003HauUEHHOH TEMBI, YACTh U3 KOTOPBIX PEIIAETCS C MOJAPOOHBIM OOCYKIEHUEM, OCTAJIbHBIE
3aa4d CTYJEHTHl BBIIOJHAIOT CAMOCTOSTENbHO (JoMallHue 3agaHus). Tak ke Ha
MPAKTUYECKUX 3aHATUSAX OCYLIECTBIISIETCS TEKYIIMM KOHTPOJb 3HAHMU CTYAEHTOB IO
OTHEJIbHBIM pa3/ieJlaM U TeEMaM B BUJIE TECTUPOBAHMS, TMCbMEHHBIX OIPOCOB MJIM MPOBEPKHU
JIOMAIIHUX 3aJaHui (PPOHTATBEHO WIIM BHIOOPOYHO).

[Tpy BBINIOJTHEHUH CTyIEHTaMU JAOOPATOPHBIX pabOT peanusyercss oOpa3zoBaTEIbHAS
TEXHOJIOTUSI pabOThl B MaJIbIX rpynnax. I'pynna pa3douBaercss Ha Opuraasl o 2-3 yenoBeka.
Kaxpnas Opuraga mmeeT MHAMBHIYaTIbHBIM TI'padUK BBIMTOJIHEHUS J1AOOpPATOPHBIX paboT,
KOTOPBIN pa3pabaThIBaeTCs IMPEnoiaBaTelIeM U COOOIIAeTCsl CTyIeHTaM B Hayalle CeMecTpa.
BrinoniHeHne 1a60paTOPHOTO MPAKTUKYMa OPraHU3yeTcs M0 HUKIMYECKOMY MPUHILMITY, Ha
KXyl paboTy OTBOAUTCS 2 4Yaca aygUTOPHOIO BPEMEHHM, B 3TO BpEeMs BKIIIOYAETCS
MOJIy4YeHUe JOMyCKa K pabdoTe U BBINOJHEHUE HEOOXOIUMBIX U3MEPEHUN U 3aIuTa padoThl
BBIIIOJTHEHHOM Ha mpeablaymieM 3aHsTuu. [lepen BbIoHEHHEM pabOThI MpernogaBaTellb
IIPOBEPSIET CTENEHb MOJATOTOBIEHHOCTH KaXXJI0ro cryaeHta. Kpurepuem nomycka x pabore
ABIISIETCA: ITOHMMAHHUE CTYIEHTOM LEIM paboThl, 3HAHME METOAAa U MOPSAKA BBIIOJIHEHUS
9KCIIEPUMEHTOB, a TAKXKE MPEICTaBICHNE 00 0XUIaeMbIX pe3yiabTaTax. OpopmiieHne oTuera
U TOATOTOBKA K 3aIIUTe JAa0OpaTOPHON pabOThI OCYLIECTBISIETCS CTYJEHTOM B Yachl,
OTBEJIEHHbIE HA CAMOCTOSITEIbHYIO padoTy. BeimonHeHue nmabopaTopHbIX pabOT B MOJHOM
00beMe, COTTIACHO MHAUBUIYAIBHOMY I'pauKy, ABISIETCS 00s3aTEIbHBIM YCIOBUEM JI0ITyCKa
K 9K3aME€HY MO0 JTUCUUIUIMHE B KaXKIOM CEMECTpE.

8. OLIEHOYHBIE CPEJICTBA JIJI1 [IPOMEXYTOYHOM ATTECTALIUU
Onucanue nmokasaTtenaeil 1 KpUTEpUEB OLICHMBAHUS KOMIIETEHIIMI HA Pa3/IMYHBIX 3TAlax UX
dbopMUpOBaHMS, ONMMCAHME LIKAJ OLEHUBAHUS, TUIOBbIE KOHTPOJIbHBIE 3a/JaHUS U HHBIE
MaTepualibl, HEOOXOAMMBIE ISl OLEHKM 3HAHUN, YMEHUH M HABBIKOB, XapaKTEPU3YIOLIUX
sTanbl GOPMUPOBAHMS KOMITETEHIUH, a TaK K€ METOINYECKUE MATEPHUAIbI, OTIPEIEIISIONTNE
MPOLEAYPhl OLICHUBAHUS, 3HAHUM, YMEHHH M HABBIKOB OTPAXEHBI B (POHIIE OIEHOYHBIX
CPENCTB MO IUCUUIUINHE «DU3UKa».

[TpumepHble BOIpOCH! K 3a4eTy (2-if cemectp)

1. Mogmenn B wMexaHuke. Cucrema otcueta. TpaekTopusi, NyTh, I€pEMEIIEHUE.
Kunematnueckue ypaBHEHUs  ABW)KEHHUA. JIBMDKEHME  MATEpUAIbHOM  TOYKH IO
IIPOU3BOJIBHON TPAEKTOPUU. MTHOBEHHAS U CPENHSAS CKOPOCTH.

2. YcKopeHue U ero cocTapiisitoniye. Buabl 1BUKEHUN.

3. IlpsmonuHeliHOE paBHOMEpPHOE M paBHOIIEpEMEHHOe ABMXkeHHe. Kunematuueckue
ypaBHEHMUSI.

4. JIBWKeHUE MaTEepUAIbHON TOYKU MO OKPYKHOCTH. YTJIOBAsi CKOPOCTh, KHHEMATUYECKOE
YpaBHEHHE pPABHOMEPHOIO  BpalleHUs, 4YacTOTa, IEpUOId. YIJIOBOE  YCKOPEHHUE.
Kunematnueckoe ypaBHEHUE paBHOINEPEMEHHOro BpauleHHs. CBs3b yIJIOBBIX U JIMHEHHBIX
BEJIMYMH.

5. [Ilepmeiii 3axkon HproTroHa. Macca. Cuna. Btopoit 3axkon Hperorona. Ilpunumn
HE3aBHCUMOCTH eicTBusA cuil. Tpetuit 3akoH HeiotoHa. Cuiibl B MEXaHHKE.

6. Hedopmanms tBepgoro tena. Cuna ynpyroctu. 3akoH ['yka. [luarpamMma HampsiKeHUH.
7. Cucrema MaTepHanbHbIX Touek. LleHTp Macc. 3aKoH JBUKEHUS LIEHTpa Macc.



8. HMmmynbc cucTeMbl MAaTEpUANIBHBIX TOYEK. YPAaBHEHUE JBHXKEHUS  CUCTEMBI
MAaTEpUAIIBHBIX TOYEK. 3AKOH COXPAHEHUSI UMITYJIbCA.

9. Mexanuyeckas paboTta, MOIIHOCTh. KoHCEpBaTHBHBIE U HEKOHCEPBATUBHBIE CUJTHI.

10. Kunetnueckass W TMOTEHIMalbHass dHeprus. IlojmHass sHeprus CcUCTEMbl. 3aKOH
COXpAHEHUS U MPEBPAICHUSI MEXaHUYECKOU SHEPTUU.

11. Yaap aGcont0THO yIpyTruX U HEYMPYTUX Tell.

12. BpaiarenbHoe ABM)KEHHE TBEpAOro Tena. MomeHT cuiibl. OCHOBHOM 3aKOH JMHAMUKU
BpaIllaTeIbHOTO JIBIKEHHUSI TBEPAOTo Tejla. MOMEHT UHepuu. MOMEHT MHEPIIUU TBEPABIX
Ten npocreitieit popmel. Teopema IllteitHepa.

13. MOMEHT uMITyJIbCa U 3aKOH €ro COXpaHeHHus. YpaBHeHHE MOMEHTOB. CBOOOAHBIE OCU
BpaueHus. ['mpockon. I1peneccust rupockona.

14. PaboTa mpu BpalaTeIbHOM [IBIDKEHHH TBepAoro Teja. KuHeTrwdeckass 3SHEprus
BpallleHUs. DHEPTrUsl MOCTYIATEIbHO-BPAIIATEIbHOTO IBUKEHUS.

15. ®usnueckue MoAENM B THAPOJMHAMUKE. YPABHEHUE HEPA3PBIBHOCTU. Buibl TeueHus
xkuakoctu. Hucio PeliHombaca. YpaBHeHne bepHyun U €ero NpuMEHEHHUE.

16. OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO- KUHETUYECKON Teopuu ra3oB. MaeanbHblil ras.
Cucrema TEpMOAMHAMUYECKUX MapaMeTpoB. OIBITHBIE 3aKOHbl HWACAJIBHOIO rasa.
VpaBHeHUe COCTOSIHMS UIsI TMPOM3BOJIBHOM Macchl rasa (ypaBHeHHe MeHeneeBa-
Knaneiipona).

17. OcHOBHOE ypaBHEHUE MOJIEKYISIPHO-KMHETUYECKON Teopur razoB. CpelHeKBaApaTUUHAS
CKOPOCTb IBMKEHUS MOJIEKYJI U UX CPEIHSSI KUHETUYECKas SHEPTHUs.

18. 3akon MakcBemia [ pachupeeieHnss MOJEKYyJI HACaIbHOrO Tras3a I0 CKOPOCTSIM
TEIJIOBOTO JIBVDKEHMUS. Hawuboee BEepOSITHAs, cpenHeapudmeTrnieckast u
CpeHEeKBaJApaTUYHAasA CKOPOCTH.

19. BHyTpeHHssT 3Heprusi TEepMOAMHAMMYECKOW cucrteMbl. Yuciao creneHed CBOOObI
MOJIEKYJ1. 3aKOH PAaBHOMEPHOI'O PACHpEAENIEHUs] SHEPTUU MO CTENEHSIM CBOOOJBI MOJIEKYJL.
BHyTpeHHsIs1 9Heprust MpOU3BOJILHON MacChl ra3a.

20. IlepBoe Hauano TepMoarHAMUKH. PaboTa raza nmpu u3MeHeHUH ero oobemMa.

21. TennoeMKoOCTh yAelbHas U MOJIsIpHast. Y paBHeHUe Maliepa. OTHOLIEHUE TEIIOEMKOCTEH.
22. Anuabatueiit mponecc. [IpruMmeneHre nepBoro Havyana TEPMOAMHAMUKH K anabaTHOMY
MPOLIECCY.

23. O6patumble 1 HeOOpaTUMBbIE TTpolecchl. Bropoe Hauano TepMoAMHAMUKHA. DHTPOIHS.
24. PeanbHblil Ta3. CUibl U1 TOTEHUUATBHAS SHEPTUST MEXKMOJIEKYIISIPHOTO B3aUMOIEUCTBUSI.
VYpaBuenue Ban-nep-Baanbca. M3oTepmbl Ban-nep-Baanbca n nx ananus.

25. CaolictBa xuakocrei. [loBepXxHOCTHOE HATSKEHUE.

26. Ucnapenue, cyonumanus U Kpucraumsanus. Kpucrammmueckue u amopdHbIe Telna.

27. OCHOBHbIE TIOJIOKEHUS 3JIEKTPOCTATUKHU. 3apsi U €ro CBOHCTBA. 3aKOH COXpaHEHMS
3apsanaa. 3akoH Kymnona.

28. DnekTpocTaTnueckoe IMojie. HamnpskeHHOCTh 3JeKTpocTaThdeckoro mosis. CuioBble
JIMHUM 10JIs1. [ TpuHIMII CyNIeprio3uLum 3J1EKTPOCTATUUECKUX TTOJIEH.

29. IloTok BekTOpa HampsbkeHHOCTU. Teopema I[aycca [Jisi 3JI€KTPOCTATUUYECKOTO IOJISI B
BaKyyMe B MHTEeTrpajibHOU popme.

30. Pabota 1O mepeMmelieHuI0 3apsiia B 2JeKTpocTatudeckom 1mojie.  [loteHuuan
JJeKTpocTaThyeckoro  monsi.  PaszHocte  noreHumanoB.  Llupkymdamuss — BekTopa
HaNPsSKEHHOCTU JIEKTPOCTATUYECKOTO OJIA. IToTeHunanbHbII XapaxkTep
3MEKTPOCTATUUYECKOTO OIS

31. DKBUIIOTEHIIMATIbHBIE TMOBEPXHOCTU. B3amMHasi oOpueHTalus CWIOBBIX JIMHUM U
SKBUIIOTEHIMAJIBHBIX MOBEpXHOCTENH. CBS3b HANPSIKEHHOCTM M noTeHuuana. IloHstue o
rpaJvueHTe NMoTeHIMala. Beruncinene pa3HOCTH MOTEHIMAJIOB.

32. JuaJIeKTpUKU B DJIGKTpOCTaTUYeckoM  mojie.  [lomsipuzaiust  JUAJIEKTPUKOB.
[TonsipuzoBanHOCTh  (BeKTOp Tmojspuzanuu). JusnekTpuueckas MNPOHUIIAEMOCTh U
BOCIIPUMMYHUBOCTb.

33. DnekTpuueckoe cMeunieHue (anekTpuueckas uMHAyKuMs). Teopema T'aycca mis
3JIEKTPOCTATUYECKOTO TIOJISl B CPEJIE.

34. CerHeTosJIEKTPHUKHU.



35. Pacnipenenenue 3apsa0B B MPOBOJHUKAX. 3apsKeHHbIM NpoBOAHMK. [IpoBomHMKHM BO
BHEIITHEM 3JICKTPOCTATUUYECKOM TOJIE. DJIEKTPOCTATHUUECKAS MHTYKLIUS.

36. DNEKTPOEMKOCTh. DJIEKTPOEMKOCTh YEAWHEHHOTO IPOBOJHMKA. JIEKTPOEMKOCTH
CHUCTEMBbl M3 JABYX 3apsDKeHHBbIX Tel. KoHAeHcaTOpbl. DIEKTPOEMKOCTh KOHJIEHCATOPA.
[TapannenbHOE 1 TOCIETOBATEIEHOE COSAMHEHIE KOHIEHCATOPOB.

37. DHeprusi CHUCTEMBI 3apsAOB, YEAWHEHHOTO MPOBOJHUKA M KOHIEHCATOPA. DHEPIHs
NIEKTpOCTaTUYECKOTO MoJIsl. OObeMHAS TUIOTHOCTD SHEPTUM AIEKTPOCTATUYECKOTO TOJISI.

38. IToCTOSIHHBIN  3JIEKTPUUYECKUM TOK. YCIOBHSI BO3HHUKHOBEHHMSI U  CYIIECTBOBAHMS
anexTpuueckoro Toka. Cuia toka. [ImotHocTh TOoKa. 3akoH OMa 11 OJTHOPOJIHOTO y4yacTKa
LeTTH.

39. ConpoTuBieHre NPOBOJHMKOB. 3aBUCUMOCTb COIPOTHUBIIEHUS IPOBOJAHUKA OT
temnepaTypbl. CBepxnpoBoauMocTb. IlocienoBatenpHOe W MapajuieIbHOE COEIUHEHHUE
MPOBOIHUKOB.

40. CTopoHHUE CHIIBI. DAC U HampspkeHue. 3akoH OMa JjI1s HeOJHOPOJHOIO y4yacTKa Ienu
(0600meHHbIN 3aKk0H OMa) U CIIEICTBUS U3 HETO.

41. Pabota u MmomtHoCTh TOKA. 3akoH Jxoyins-Jlenua.

42. IlpaBwia Kupxroda mis pasBerBieHHbix neneid. [Tpumenenue npasun Kupxroda mis
pacueTa pa3BeTBICHHBIX AEKTPUUECKUX LIETEeH.

[TpumepHbIe BOIPOCHI K 9K3aMeHy (3-i1 cemectp)

1. MarauTtHoe ToJje, ero CBOMCTBA M XapaKTEPUCTUKHU. JIMHMM MarHUTHOW WMHIYKIUU.
[TpuHuMT cynepno3UuLInu.

2. 3akon buo- CaBapa- Jlanmaca. MarHuTHoe moJsie MPSIMOJIMHEHHOrO TOKa, KPYroBOrO
TOKA.

3. Cuna Amnepa. MarauTHoe B3aUMOICHCTBUE apaJUIeIbHBIX TOKOB.

4. MarautHoe mnosie ABwkylierocs 3apsna. Cuna JlopeHua. [IBukeHue 3apsiKeHHBIX
YACTUL] B MATHUTHOM TIOJIE.

5. Hupkynauus BEKTOpa HAPSYKEHHOCTh MATHUTHOTO MOJI. 3aKOH MTOJIHOTO TOKA.

6. IloTok BekTOpa HANPSKEHHOCTHM MArHUTHOro mnojs. Teopema I'aycca qyisi MarHUTHOrO
nossi. Pabora o nepeMenieHno mpoBOAHMKA U KOHTYpa C TOKOM B MArHUTHOM I10JI€.

7. MarauTHble MOMEHTBI 3JIEKTPOHOB M aTOMOB. Tumbl MarHeTukoB. HaMarnmumBaHue
MAarHeTUKOB. DJIEMEHTAapHas TEOPUS AUa- U MapaMarHeTu3Ma.

8. deppOMarHeTHKHU U MX CBOMCTBA. DJIeMEHTapHas Teopus heppoMarHeTu3Ma.

9. JSlBnenue snekTpoMarHUTHOM MHAYKUMH. [IprunnHel nosisienus D4C nHaykuuu. 3akoH
®dapanes. [Ipasuno Jlenua.

10. ABnenue camouHyKIuu. MHIyKTUBHOCTh. DHEPIUs MATHUTHOTO TTOJISI.

11. BuxpeBoe snekTpuyeckoe none. Tok cMmemenusa. CucreMa ypaBHeHUd MakcBemia Jis
JIEKTPOMATHUTHOTO TOJIS U UX (PU3UIECKHUI CMBICIT.

12. Tlonsitue o KojedaTeabHBIX Tpoleccax. EAMHBIN Moaxon K KojaeObaHUsIM pa3IundHOU
¢usznyeckoir  mpupoasl. Bunbr  konebanuit. [apMoHuueckme koysebaHUS M UX
XapaKTEPUCTUKHU.

13. uddepennmanbaoe ypaBHEHHE CBOOOIHBIX KOJEOaHWII M ero pemieHue. Mojenn
MEXaHUYECKMX TapMOHMYECKUX  OCLWUISTOPOB (MAaTEMAaTUYECKUM, MPYXKUHHBIA U
(UBUYECKUT MASITHUKH).

14. CB0oOGOAHBIE 37IEKTPOMATHUTHBIE KOJIeOaHUs B KOJIEOATEIbHOM KOHTYE.

15. duddepeHnnaibHoe ypaBHEHHE 3aTyXaOMKUX KoeOaHuii. XapaKTepUCTUKHA U TPUYNHBI
3aTyXaHus B KOJeOaTeIbHbBIX CUCTEMAX (MEXAaHUYECKOHN U 3JIEKTPOMATHUTHOM KOHTYDE).

16. BeiHy)XKIeHHBIE KOJIeOaHUs B 2JIEKTPOMAaTrHUTHOM KOHTYpe. Pe3oHaHC HANpsHKeHMIA.

17. BonHoBble mporecchl. [lonepeunsie U MPOAOJIbHBIE BOJHBI. YNpyras rapMOHUYEcKas
BoJiHa. [{nnHa BonHbl. berymas BosiiHa. BoHoBoe ypaBHeHMe. Y paBHEHUE TIJIOCKOM BOJIHBI.
18. DnekTpoMarHuTHeIE  BOJNHBI, uUX  cBoiictBa. uddepeHnmanpbHoe  ypaBHEHHE
3JIEKTPOMArHUTHOW BOJIHBI.

19. Crostune BOJIHBI.

20. 3ByKOBbI€ BOJIHBI.



21. OcHOBHBIE 3aKOHBI T€OMETPUYECKON ONTUKHU.

22. Untepdepennus ceeta. [Ipunmnun [oiirenca. [ToHaTus 0 KorepeHTHOCTH BOJIH. MeTo bl
MOJIyYEHUsSI KOTEPEHTHBIX BOJIH. YCIOBUS IOJYYEHUsST MaKCMMymMa M MHUHMMyMa
MHTEHCUBHOCTH IIPU UHTEep(EepeHINH CBeTa OT ABYX UCTOYHUKOB.

23. Iudpakmms cera. [lpunmun [roiirenca- @penens. 3oubl Ppedens. Hdudpaxuus
@dpeHenst Ha KPYrioM OTBEPCTHH.

24. Mudpaxums @paynrodepa Ha HIeTU U HA TUPPAKIIMOHHON pelIeTKe.

25. Tlonspuzamus cBeta. 3akoH Maimtoca. CriocoObl MOJIyueHHUs MOJISPU30BAHHOIO CBETA.
3akoH bprocrepa.

26. KBanToBass mpupona u3iIydeHus. TeruioBoe usiyueHue. AOCOTIOTHO YEpHOE TeIo.
3akoHbI TeruioBoro uanydeHus (3akonusl Kupxroda, Credana-bonbnmana, Buna, popmyna
Penes-JIxunca).

27. KBanroBas rumnotesa [ lnanka. @opmyna I[1nanka. CBeToBble KBAHTBI. DHEPIHUsl, UMITYJIbC
1 Macca (pOTOHOB.

28. ®oTo3(pekT M ero 3aKOHBI. YpaBHEHHE DUHINTEWHA ISl BHEUIHETO (GoTOIPdeKTa.
Kpacnas rpanuna. KopryckyisipHo-BOJIHOBOM yau3M CBeETa.

29. Monenu atoMoB. JInHenuaThli ciekTp atoma Bojopoaa. @opmyia banemepa.

30. Teopus atoma Bojgoposaa 1o bopy. Iloctynatel bopa. Pagunyc u sHeprus ctaiidoHapHbIX
opOuT. 3HaueHue U HepocTaTKu Teopun bopa.

31. KopnyckynsipHO- BOJIHOBOM nyaiiu3M matepud. I'unoresa ne- bpoitns. dnuHa BOIHBI Jie-
Bpoitns. CootHoienue HeomnpeneneHnocteil. BonHosast ¢pyHkuus u ee cBoiicta. Onucanue
MUKPOUYACTHI] B KBAHTOBOM MEXaHUKE.

32. VpaBuenune Illpenunrepa (BpemMeHHOE | cCTallMOHapHOe). Pe3ynbTaThl pelieHus
ypaBHenus: penunrepa ajisi ABUKEHUSI CBOOOJHOW YACTULBI U AJISI ABUKEHUS YACTHULIBI B
MPSMOYTOJIBHON MOTEHIIMATBHOMN siMe. TyHHETbHBIN 3D (DeKT.

33. Atom Bojiopoa B KBaHTOBO# MexaHnke. KBanToBsie uncia. ITpasua oT6opa.

34. Ciun  snexktpoHa. Ilpunnun Ilaynu. PacnpeneneHue »7J€KTpOHOB B aTOME MO
COCTOSIHUSIM.

35. 30HHAas TeopHsl MPOBOJMMOCTH TBEPIBIX T€J. 3aMOJHEHUE 30H 3JIEKTpOHAMH. MeTasuisl,
MOJyIPOBOJHUKH, AUIEKTPUKHU.

36. CoOcTBeHHAs U TPUMECHAs TPOBOIMMOCTD MTOJTYIPOBOIHUKOB.

37. CocTtaB aToMHOro sapa. JHeprus cBsizH, nedekt Mmacc. CBOMNCTBA SAEPHBIX CHIL.
DyHAaMEHTaAJIbHbIE B3aUMOIEUCTBUS. MOJIe]In AaTOMHOTO sIpa.

38. PaqnoakTMBHOCTh. 3aKOH pPAJMOAKTUBHOTO pacnaja. IlpaBuma cmemenus. Buabl
pacnagos.

39. SlnepHble peakiuu U UX OCHOBHbIE TUIlbl. LlenHas peakius genenus. Peakuuu cunresa.
40. DnemenTapHbple uactuubl. Kriaccudukamus sneMeHTapHBIX dYacTull. YacTuubl u
AHTUYACTULIbL. TUIBI B3aMMOAECHCTBUI 37IEMEHTAPHBIX YACTHLL.

9. YYEBHO- METOANMYECKOE U NTHOOPMAIIMOHHOE OBECIIEHEHUE
JAUCLUITJINHDBI
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6. CoopHuK 3aaa4 o odmemMy kypcy ¢pusuku [Tekcr] : yue6. mocodue / AMI'Y, MDD ; cocr.
K. I'. loo6pocenbckuii, A. FO. Cereiikun. — brarosemieHck : M3a-Bo Amyp. roc. yH-Ta, 2003
- Y. 2 : OnektpuuectBo U Mmaruetu3M. Konebanus u Bonnsl. — 2003. — 108 c.

7. COopHuk 3amady 1o obmeMy kKypcy ¢usuku [Tekct]: yueb. mocobue st CTYyIEHTOB
umwkenep. crer. / AmI'Y, DD ; coct. K. I'. Jlo6pocenbckuii, A. FO. Cerelikun, B. 5.
IToautok. - bmarosemenck : M3n-Bo Amyp. roc. YH-Tta, 2002 - Y. 3 : Ontuka, KBaHTOBas
¢usnka, atoMHas u saepHas gusuka. - 2002. - 118 c.

8. du3MYecKuii MpaKTUKyM. MexaHuKa, MOJIEKyIsipHas (pu3nka : yded.- MeTo/. mocooue:
pek. JIB PYML/ AMI'Y, UDD; coct. A. A. Corp, B. ®. Viuesausruera, O. B. Ko3zaukosa. —
Bbaarosemenck: M3n-Bo Amyp. roc. yu-ta, 2007.-91 c.

9. JTabopaTopHBIi MPAKTHKYM IT0 PU3KKE : yueOH-MeTO/1. TTocodue: pek. JIB PYMII/ AmI'Y,
NDD, coct. A.A. Corp, B.®. YViussausrueBa, M.b. Konbutora: mox. pea. A.A. Corpa.- T.2. :
DIIeKTpUUYECTBO U MarHeTusm, Beim. 2 —2007.-130 c.

10. JlabopaTopHblii mpakTUKyM Mo ¢usuke [InekTpoHHbIH pecypc]. U. 3. BonHoBas u
KBaHTOBAs ONTHKA. DJEMEHThI (U3UKU aToMa U aToMHoro spa/ AmMI'Y, MDD ; cocrt.: O.
B. 3ortoBa, 1. A. T'onybeBa. - bnarosemenck : M3a-Bo Amyp. roc. yH-Ta, 2018. - 148 c. -
Pexxunm mocryna : http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/11087.pdf.

11. ®usuka [I7aeKTPOHHBIN pecypc|: ¢6. METOI. PEKOMEHIAIUN 110 U3YYCHHIO TUCIUIUIUHBI/
AMI'Y, ®MuM; coct. 1. B. Bepxoryposa, O. B. 3oroBa, O. A. AramsroBa, B. @.
VnesausiueBa, M. b. Konsutosa, O. B. Ko3zaukosa. - bnarosenienck: M3a-Bo AMyp. roc. yH-
ta, 2017. - 55 c. — 9. Pexum gocryma: http:// irbis.amursu.ru/ DigitalLibrary/
AmurSU_Edition/7694.pdf

0) mporpamMmMHoe obecrieueHrne 1 MHTepHeT-pecypChl

Ne HaumenoBanue Onucanue
1 |[Omnepammonnas cucrema | DreamSpark Premium Electronic Software Delivery (3
MS Windows 7 Pro years) Renewal mo pgoroBopy - CyOnuileH3MOHHBIHA
norosop Ne Tr000074357/KHB 17 ot 30 urons 2019 rona.
2 | http://e.Jlanbook.com DOnekTpoHHas OubmuoTeyHass cucrema «lM3maTenbcTBa

.HaHI)», TEMATHYCCKUC IIAKCTbI. MATCMATHKA, (1)I/I3I/IKa,
MHXCHCPHO-TCXHUYCCKUEC HAYKH, XUMUSI.

3 | http:// DOneKTpoHHO- Oubauoreunas cucreMa IPRbooks —
www.iprbookshop.ru/ Hay4YHO- oOpa30oBaTeNbHBIA pecypc IS pelIeHUs 3a7aad
obyuennss B Poccum u 3a pyOexoM. YHHUKaIbHas
miatpopma ODBC IPRbooks o0BenuHSET HOBeHIIHE
MH(POPMAIIMOHHBIE TEXHOJIOTUU U YUYEOHYIO JTUIIEH3UNOHHYIO
mutepatypy. Kontentr OBC  IPRbooks  ortBeuaer
TpeboBaHUsIM cTaHgapToB  Bbiciied  1mkoael, CIIO,
JIOTIOJTHUTEJIBHOT'O M JUCTAHIIMOHHOTO o0pa3zoBaHus. DbC
IPRbooks B mogHOM 00BEME COOTBETCTBYET TPEeOOBAHUSIM
3akoHojatenbcTBa PO B chepe oOpazoBanus.

4 | http://elibrary.ru HayuHnas snexTpoHHast OMOIM0TeKa )KYpPHAIOB.

B) mpoeccroHalIbHbIe 0a3bl TAHHBIX U UHPOPMAIIMOHHBIE CIIPABOYHbBIE CHCTEMBbI

Ne Haunmenosanune Ormnucanue




1 [ https://uisrussia.msu.ru/ | YHuBepcuterckass uHdpopmamnuonHas cucrema POCCHUS

(YUC POCCHA).
2 | http:// dxdy.ru/ fizika- | Hayunerit ¢opym. @usuka, Marematnka, Xumus,
£2.html Mexanuka u Texnuka. OOCyXICHHE TEOPETUUECKUX

BOIIPOCOB, BXOJSIIMX B CTAaHJAPTHbIE Y4eOHBbIE KYPCBHI.
JIMCKYyCCHOHHBIE TeMbl (DU3UKH: MONBITKH OIPOBEPIKEHUS
KJIACCUYECKUX Teopuid u T.1. OOCyKaeHNnEe HETPUBUAIBHBIX
M HECTAHJAPTHBIX Y4eOHbIX 3amau. [lomesHwie pecypchl
CeTH, coAepiKalle MaTepUaIbl 10 (GU3UKE.

3 [ https://www.runnet.ru RUNNet (Russian UNiversity Network) - kpymnHeiiiias B
Poccun HAy4HO- oOpazoBaTenbHAS
TEJICKOMMYHHUKAIIMOHHAS CETh, 00J1a1at01asi MPOTHKEHHOU
BBICOKOCKOPOCTHON MarucTpalbHONH HHQPACTPYKTYpOUl U
MEeXAYHAPOAHBIMU KaHaJIaMH, obecreunBaroIuMu
WHTETpaIvio ¢ 3apyOCIKHBIMU HAyYHO- 00pa30BaTEIIbHBIMU
cetsmu (National Research and Education Networks,

NREN) u ¢ UatepHer.
4 | https:// MUHHCTEPCTBO  HAyKM W BBICHIETO  oOpa3oBaHUs
minobrnauki.gov.ru/ Poccuiickoii Denepanmmn

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUIIIINHBbI
3aHgatusg 1o jgucnuiuimHe «Dusznka» MPOBOASATCS B CHCIUABHBIX  ITOMEIIECHUSX,
MPEACTABIISIOIINUX COOOM yueOHbIe ayIUTOPUU U1l IPOBEIEHUS 3aHATUM JIEKUMOHHOTO THUIIA,
3aHSATUH CEMHHAPCKOTO THIA, T'PYIIOBBIX U WHAWBUIYAJIbHBIX KOHCYJIbTAIMH, TEKYIIETO
KOHTPOJISI M TMPOMEKYTOUHOH aTtrectauuu. CrienualibHble MOMEIIEHUS YKOMIUIEKTOBAHBI
CHEUAIN3UPOBAHHON MeOeIbl0 U TEXHUYECKUMH CPEACTBAMHU OOYUYEHUs, CIIyXALUUMH s
MpeACTaBIICHUS] yaeOHOW MH(popMamu OOJIbIION ayauTOpUU. Bce momenieHns, B KOTOPBIX
MPOBOJSTCS 3aHSTUS, COOTBETCTBYIOT JEHCTBYIOIIMM MPOTHUBOIOXKAPHBIM IPABHIAM H
HOpPMaM.

Kaxnpiit obyuaronuiics oOecrieueH HWHIWBUAYAJIbHBIM HEOTPAHUYEHHBIM JOCTYIIOM K
JIIEKTPOHHO- OMOIMOTEUHBIM  CHCTEeMaM M K  3JeKTPOHHOW  WH(OPMAIIMOHHO-
00pa30oBaTEIBbHON Cpe/le YHUBEPCUTETA.

CamocrosTenpbHas  pabota 00yUaroIuXxcs OCYILIECTBIISIECTCS B MTOMEIICHUSIX,
OCHAIIIEHHBIX KOMITBIOTEPHOM TEXHUKON C BOBMOKHOCTBIO MOAKIIIOUEHUS K ceTu «IHTepHeT»
n obecrieueHUeM JOCTyna B 3JIEKTPOHHYIO HH(GOPMAIMOHHO- OOpa30BATEIbHYIO CpEedy
YHUBEPCUTETA

Ha 3anarusx npumensiercs ciemyloliee TexHHMUeckoe oOopymoBanue: [ID9BM na 06aze
npouieccopa Intel Pentium, npoexktop



