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1. HEJIU 1 3AJAYUN OCBOEHUSA IUCHUTTIIMHBI

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

3agaun AUCHMUILIMHBI:
— 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 YYEBHOI'O INPEJMETA B CTPYKTYPE OBPA3OBATEJBbHOI
IMPOI'PAMMBI
HucuunnuHa «®dusuka» BXOAUT B 00S3aTEIbHYIO YacTh Y4eOHOTrOo IJIaHA M SIBIISIETCS
OCHOBOM [UIsi M3y4eHHWsS TOCIEOYIONIMX OUCUUIUIMH, Takux kak «be3omacHocTts
KUZHEACSITENIbHOCTI», «DJIEKTPOTEXHUKA, 3JIEKTPOHMKA, CXEMOTEXHHKa», «CoBpeMeHHas
JNIEKTPOIHEPTETUKAY H AP.
JUIst OCBOEHUSI TUCHMIUIMHBI HEOOXOAMMO: 0a30BbIi ypOBEHb LIKOJIBHON MPOTPAaMMBI I10
¢dusnke, anredbpe ¥ reOMETPUH, a TAKXKE TTEMEHThl MATEMATUYECKOTO aHaIu3a (U3y4aeMoro
B IIPEILIECTBYIOLIEM CEMECTPE).

3. KOMIIETEHLUHA OBYYAIOLIEI'OCS, ®OPMUPYEMBIE B PE3VYJIBTATE
OCBOEHUA YYEBHOI'O ITPEIMETA 1 THAUKATOPBI UX JTOCTUXEHUSA

3.1 O6enpodeccnoHaaIbHbIE KOMIETEHIIMU U UHANKATOPBI UX JOCTHKECHUS

Kon u HanMeHoBaHue | Kom ¥ HaMMeHOBaHME HWHIUKATOpPA JOCTHIKCHHS
ob1enpodeccuoOHaATbHOU ob1menpodecCuoOHaATbHOM KOMITETEHITNHT
KOMITETCHIIMH

OIIK-4 CnocobeH HOpUMEHATh
HEOOXOIUMBIE ¢dusnaeckue
3aKOHBl U MOJETHU JUISl PEIICHUS
3amau npodecCHoHaTbHON
NesITeIbHOCTH;

N-10ITK-4- 3HaeT: OCHOBOIOJATAIONINE TTPUHIUIIBI
MEXaHUKHU, OCHOBOIIOJIAraIoIINe MIPUHLIUITBI
TEPMOJIMHAMUKUA U MOJIEKYJISIPHOU (DU3UKHU, OCHOBHBIE
3aKOHBI AJIEKTPUUYECTBA M MarHETU3Ma, OCHOBBI TCOPUHU
KojicOaHUN U ONTUKU, OCHOBOMOJATAIOIINE TTPUHIUIIBI
KBAaHTOBOW (PU3UKU;

NJI-30I1K-4- ymeTh: pemath 0a30BbIe MPUKIATHBIC

¢busnueckue 3aJ1a4H, U3MEPSITh rapameTpbl
AJIEKTPUUECKOM 11eTIH;

NO-4011K-4- uMeThp HaBBIKM: TEOPETHUYECKOTO U
9KCIIEPUMEHTAIIBHOTO HCCIIeI0BAHUS 00BEKTOB

npodeccnoHaIbHOMN AESITEIHHOCTH

4. CTPYKTYPA YYHEBHOI'O ITPE/IMETA

OOmass TpyaoeMKoCcTh ydeOHoro mpeamera coctaBisieT 7.00 3adyeTHbIX emuHuIbl, 252.0

AKAJEMUYECKUX YACOB.
1 —Ne i/t

2 — Tema (paznmen) yueOHOTO TpeaMeTa, KypcoBasi paboTa (IIpOeKT), TPOMEKyTOUHAST ATTECTALIHS




3 — Cemectp

4 — Buibl KOHTaKTHOH paOOTHI U TPYTOEMKOCTH (B aKaJIEMHUYECKUX Yacax)
4.1 — JI (JIexunm)

4.2 — JIlekuuy B BUAE NPAKTUUYECKOM MTOATOTOBKHU

4.3 — 113 (ITpakTryeckue 3aHSATHS)

4.4 — IIpakTUyeckue 3aHATUS B BUAEC MPAKTUYECKOMN IMTOATOTOBKU
4.5 — JIP (JTabopaTopHbie paOOTHI)

4.6 — JlabopaTopHble paOOTHI B BUI€ MPAKTUIECKON TTOATOTOBKHU
4.7 — UKP (Muas xoHTakTHas padoTa)

4.8 — KTO (KoHTpoJ1b TEOPETUUECKOTO OOYUEHUS)

4.9 — KO (KoHTpoIb Ha 3K3aMeHe)

5 — KoHTpoib (B akaieMMYEeCKUX Yacax)

6 — CaMocTrosTenbHast paboTa (B akaJIeMUYECKUX Yacax)

7 — @OpMBI TEKYLIETO KOHTPOJISI YCIIEBAEMOCTHU

1 2 3 4 5 7
4114243 (44|45(46|47]148]49

1 Beenenue B 2 105 2 4 3amuTa 1a0.
Kypc Qu3nuku paboTEhL.

2 1. ®uzuueckune |2 | 1.5 2 4 ITucbmeHHbBII
OCHOBBI ompoc.
MEXaHUKH Kommoxsuym
1.1 DreMeHTBI
KUHEMAaTUKHU

3 1.2 3axoHBI 2 |2 2 2 6 Jamura j1a0.
Hrrotona. pabor.
Hunamuka Konnoksuywm.
YACTHUII

4 1.3 IunamMuka 2 |3 2 4 8 Tecrt. 3amura
CUCTEMBI mab. pabor.
MaTepHUATHHBIX Kommoxsuym.
TOYEK. 3aKOHBI
COXpaHeHUs

5 1.4 DneMeHThI 2 |1 6 Konnoksuywm.
MEXaHUKH
JKUJIKOCTEN

6 |2 2 11 4 6 Tecr.
MonekynspHas KomnoxBuym.
(usmka u
TepMOAMHAMUKA
2.1
Mukpockonuuec
KHe COCTOSTHUS

7 2.2 2 |1 4 Komnnoxsuym.
CraTuctuyeckue

pacrpeneaeHus

8 2.3 OCHOBBI 2 |2 2 2 Tecrt. 3amura
TEPMOIMHAMUK mab. pabor.

u Konnoksuywm.

9 | 2.4 PeanbHble 2 2 4 3amuTa 1a0.
rasbl, JKUJIKOCTU pabor.




Y TBEpAbIC Tela

10 | 3. 6 Tecr. 3amura
DNeKTpUUECTBO 71a6. pabor. .
M MarHETU3M
3.1
DNEeKTPOCTATUK
a

11 [3.2 3.8 3ammra 1a0.
ITocTosTHHBII pabor.
3JIEKTPUYECKUI
TOK

12 | 3auer 0.2

13 | 3.3 IIpupona 4 ITucbmeHHbII
MarduTHOTO orpoc.

o 3amuTa 1a0.
pabor.

14 | 3.4 MaraurtHusle 4 3ammra 1a0.
CBOMCTBa pabor.
BEILIECTBA Konnoksuym.

15 3.5 4 ITuceMeHHBII
OJeKTpOMarHeTu OIpoc.
3M. YpaBHEHUS Komnoxsuywm.
Maxkcsenna

16 |4. Konebanus u 4 Tecr.

BOJIHBI Kommoxsuym.
4.1

I'apmonmnyeckue

KoJIeOaHUs

17 | 4.2 BonHoBbIE 2 Tecr.
IIPOLIECCHI Komnoxsuym.

18 | 5. Onrruka 4 3amuTa 1a0.
5.1 pabor.
I'eoMeTpuueckas Komnmoxsuym.
¥ BOJIHOBAS
OITHKA

19 | 5.2 KBantoBnie 4 3amuTa 1a0.
OINITUYECKUE pabor.
SIBJIEHUS

20 | 6. dusuka 2 IIucbMeHHEBIN
aToma, orpoc.
ATOMHOTO siApa
5
3IeMEHTaPHBIX
YACTHIL
6.1 OcHOBBI
KBaHTOBOU
MEXaHUKHA

21 | 6.2 ®usnuka 4 3ammra 1a0.
aToMa pabor.

22 | 6.3 DeMeHTHI 4 3amura 1a0.
[10)5€370 9% pabor.
TBEPIOTO Tela

23 | 6.4 DneMeHTHI 2 3amuTa 1a0.
(uzuku pabor.

ATOMHOTI'O dapa
nu




3JIEMEHTAPHBIX
YaCTHI]

24

OK3aMeH 3

0.3 [35.7

Hroro 52.0

32.0

36.0 000203 357 | 95.8

5. COAEP/ KAHUME YUYEBHOI'O ITPEJIMETA

5.1. Jlekuum

Ne i/
II

Haumenosanue TeMbl
(pa3znena)

Coneprxanue Tembl (paszena)

BBenenue B kypc Gpuznku

ITpenmer [11)76370978 MeTton (buznueckoro
WCCIIC/IOBAHUS:  OMBIT, THUIOTe3a, OKCIIEPUMEHT,
teopusi. Martematuka u ¢Qusuka. Ponp ¢usuku B
U3YYEHUU 3aKOHOB mpupoabl. CBs3b (U3MKH U
WHXXCHEePHBIX HayK. OO0Iasi CTpyKTypa | 3aJauu Kypca
¢buzuku. PekoMenayeMas yueOHas IuTepaTypa.

1. duznueckue
MEXaHUKU
1.1 DneMeHTbl KUHEMATUKU

OCHOBBI

Mexannyeckoe aBmkeHue. Duzmyeckue MOJICIU:
MaTepuajibHas TOYKA, CUCTEMAa MAaTEPUAIbHBIX TOYEK,
abCoOMOTHO  TBEpPAOE TejIo, CIUIOMIHAS  Cpena.
IIpocTtpancTBOo M Bpemsi. KuHematuueckoe onuvcaHue
JIBVKCHUS. CkopocTb, YCKOpPEHUE u €ero
COCTABJIAIOIIME TIPU KPUBOJMUHEMHOM JIBUKECHUMU.
JIBrkeHre MaTepUATbHOW TOUYKU II0 OKPYKHOCTH.
VrioBass CKOpOCTb M YrjioBoe YyckopeHue. CBs3b
JIMHEWHBIX U YTJIOBBIX KHHEMATHYECKUX
XapaKTEPUCTHK.

1.2 3axosbl HeIOTOHA.
JIlnHaMuKa 4acTHIL

OcHoBHag 3aaya IMHAMUKU. Macca, UMIyJibC, CHUIIA.
ITepBblii 3akoH HpIOTOHA M MOHSTHE UHEPUUATIBLHOU
cucreMbl otrcuéra. Bropoil 3akoH HprooToHa Kak
YpaBHEHHE [BWXEHUS. ['paHuLBl NPUMEHUMOCTU
KJIACCUYECKOTO CIOCO0a OMUCAHUS ABUKEHHS YACTULI.
Tperuii 3akoH HetoToHa. CUibl B MEXaHUKE.

1.3 JAunamuka
MaTepUAITBHBIX
3aKOHBI COXPAHEHUS

CHCTEMBbI
TOYCK.

BHyTpeHHMEe W© BHENIHHE CHJIBI MEXaHWYECKOM
cucreMmbl. MIMmynbc cucTeMbl MAaTEpPUAIBHBIX TOYEK.
3aKOH COXpaHEHHS] UMITYJIbCa KaK (PyHIaMEHTaIbHbBIN
3akOoH Tmpuponbl. lLleHTp wmacc (LUEHTP UHEPLUH).
TeopemMa o ABMKEHUM LIEHTpa Macc. MexaHuueckas
pabora W KUHeTMYecKass HSHeprus. MOIIHOCTb.
KoncepBaTuBHblE U  HEKOHCEPBATHUBHBIE  CHUJIBL.
[ToreHnmansHas SHEprusl. Cas13b MEXY
KOHCEPBATUBHOM CWJIOM U MOTEHLMAJIBHON SHEPTHUEH.
3aKOH COXpaHEHHUsI 3HEpruu B MexaHuke. TBEppoe
Telo B MexaHuke.  KuHermyeckas  3Heprus
BpalaTEJIbHOIO ABMXXKEHUSI TBEPAOIO Tejaa. MOMEHT
UHEpUMHU TBEpPJOTO Tena. MoMeHT cuiibl. OCHOBHOM
3aKOH IMHAMUKU BPAIIATEIbHOTO ABWKEHUSA. MOMEHT
HMMITYJIbCa. Y PaBHEHUE MOMEHTOB. 3AKOH COXPAaHEHUS
MOMEHTA UMITYJIbCA.

1.4 DOnemMeHTEI
JKUIKOCTEN

MCXaHUKHU

NneanpHass u Bszkass xkuakoctu. CranumoHapHOe
TEYEeHUE UI€ATIbHON KUAKOCTU. JIMHUM 1 TpyOKa TOKa.
YpaBHEHNE HEPA3PBIBHOCTHU. Y paBHEHUE bepHyIn.

2. MounekynspHas ¢usuka u
TEpMOJAMHAMUKA

CTaTUCTUYECKUH M TEPMOJMHAMMUYECKUNA METOJbI
HCCIIEAOBAHUS MAKPOCKOMMYECKUX cucTeM. OCHOBHBIE




2.1 MUKPOCKOIIMYECKHUE

COCTOSAHUA

MOJIOKEHUSI MOJIEKYJIIPHO- KUHETUYECKOH Teopuu
BeuecTBa. MpaeanbHblii ra3z. OCHOBHOE ypaBHEHHE
MOJIEKYJIIPHO- KHHETHYECKOW TEOpPUU. YpaBHECHHE
COCTOSTHUSI UJealibHOTO Ta3a. CpemHssl KUHeTHYeCcKast
SHEePrus MOJEKYJI.

2.2

CTraTuCTUYECKHE

pacrpeaecHus

3aKOH pacmpeleNieHuss MOJIEKYJ TI0 CKOPOCTSIM
TEIUIOBOrO JBMXeHUs (pacmpeneneHue Makcsesa).
CxopocT TerIioBOro JaBWXeHus dactuil. CpemHsis
KUHETHUYECKasi JHEeprusi 4vactuil. Pacmnpenenenue
YacTUI] B TMOTEHUUAIBHOM TIOJIe (pacmpeselieHre
Bonbimana). Bapomerpudieckas ¢popmyia.

2.3 OCHOBBI TEPMOJMHAMUKHU

Yucno creneHeid cBOOOIBI. 3aKOH pacHpeneieHus
SHEPruy MOJIEKYJI IO CTENeHsIM cBOOOAbl. BHyTpeHHsIs1
sHeprusg. Paborta raza mnpu wusMeHeHMM OOBEMA.
KonuuectBo TemnoTel. CrocoObl  Teruionepeaayu.
IlepBoe HauanoO TEPMOJMHAMUKHU U €rO0 MPUMEHEHUE K
uzomnpoueccam.  Temmoémkocts.  OOpatumble U
HeoOpaTUMBbIe IIPOLIECCHI. OHTpoIus B
TepMOJMHAMUKE. BTopoe Haydaso TepMOIAMHAMMKH.
TemmoBble mammubl. [lukn KaprHo, Tepmuueckuit
KII/I TerioBoil MaliHsI.

3. DJEeKTPUYECTBO u

MAarbd€Tus3m

3.1 DnexTpocraTuka

Onexrpuyeckuil 3apsaa. JuckpeTHoCTh 3apsiaa. 3aKoH
coxpaHeHus 3apsaa. 3akoH Kymnona. HanpskéHHOCTD
anekTpuueckoro moisa. I[lpuHnun cynepro3uiuu.
IMoTok BEKTOpA. Teopema laycca JUTSL
3JEKTPOCTATUYECKOTO IO B BakKyymMe H €€
MIPUMEHEHHE [IJISI pacueTa 3JEKTPOCTATUUECKUX TOJIEH.
[Hupxkynsauus BEKTOpa HAIPSHKEHHOCTH
INEKTPOCTATUYECKOTO OJISl. Pabota B
anexkTpocratndyeckoM mnone. Ilorenuman. PasHocth
MOTEHIUATIOB. DKBUIIOTEHIHMAJIbHBIE ITOBEPXHOCTH.
Cas13b HAIPSKEHHOCTHU c MMOTEHLIUATIOM.
DJNEeKTPUYECKUN  AUIMOJIb.  JIUMOJIBHBIMT ~ MOMEHT.
[Tonsapuzaumss  auaneKTpuUkoB.  JlManmekTpuueckas
BOCOPUUMYUBOCTh M  MPOHUIIAEMOCTh.  BekTop
anexkTpuueckoro cmemieHus. Tepema Iaycca mis
anexkTpocraTuueckoro noust B cpene. [IpoBogHuku B
NEKTPOCTATUYECKOM  MOJIe.  DIEeKTpOCTATHYECKas
WHIYKIUS. DNEeKTPOEMKOCTh MIPOBOTHUKOB.
KonaeHncatopsl. DIEKTPOEMKOCTD Oatapeu
KOH/IEHCATOPOB. OHeprus 3apsKEHHOT O
KOH/IEHCATOPA U 3JIEKTPOCTATUYECKOTO MOJISI.

10

3.2

ITocTossHHBII

AJIEKTPUYECKUIN TOK

VYcinoBusi ~ BO3HMKHOBEHUS U CYIIECTBOBAHMS
nocrosiHHOro Toka. Cuna toka. CTOpPOHHUE CHUIIBL,
ncrounuku toka, I/C. 3akon Oma 111 OTHOPOTHOTO
U HEOJHOPOIAHOT'O YYacTKa IMEMH. JICKTPHUECKOE
CONIPOTUBJICHHE U TPOBOAMMOCTB. [IIOTHOCTH TOKA.
3akonbl Oma B nuddepeHnuanpbHolt popme. 3akoH
[xoyns-Jlenna. [Mpasuna Kupxroda.

11

3.3 TIlpupoga MarHUTHOTO

I10JIs1

CpoiicTBa U XapaKTEpUCTUKH MACHUTHOTO TOJIS.
CwioBblE JIMHUM MArHATHOI'O MOJS. 3akoH bwo-
CaBapa- Jlammaca.  IlpuHmunm  Cyneprio3suLUH.




MarHuTHOoe T10JIe KPYTOBOTO M MPSIMOJIMHEWHOTO
Toka. [loHATHE O LUPKYISILMM BEKTOpa MArHUTHOM
WHIYKIIMH, 3aKOH MoTHOTO Toka. Cuma Ammepa. Cuta
Jlopenma.  JIBwkeHHe  3apsOKEHHBIX — YacTHI] B
MAarHUTHOM I10JI€.

12

3.5 DJIEKTPOMATHETU3M.
YpaBHenuss Makcsesia

MarHuTHbIi ~ TIOTOK. Teopema  T'aycca  mis
MAarHUTHOTO MOJis. SIBIeHME 3JIEKTPOMATHUTHOU
nHaykuuu.  IlpaBunmo  Jlenna.  CamouHAyKuus.
MHnykTUBHOCTh. ODHEpPrusi MArHUTHOIO TIOJSL B
HepeppoMarHuTHOM  M30TpomHOM  cpene. OOmas
XxapakTepuctuka Teopun MakcBemta.  Buxpesoe
anekTpuueckoe 1moje. Tok cMmemeHusa. Cucrema
ypaBHeHUIT MakcBeiia B UHTErpajabHOU opme.

13

4. KosebaHud 1 BOJIHBI
4.1 I'apmonnueckue
KOJIEOaHUSI

[TonssTue o KkonebaTeldbHBIX Mpoleccax. Buubl
konebanuii. Epunelii mogxox K - KoebaHUAIM
pasmmuHOi  ¢u3mueckoi  mpupoasl. CBOOOIHBIE
He3aTyXaroume rapMOHUYECKHE KOJIeOaHUS
(MEeXaHMYeCKMe M JJIGKTPOMAarHUTHbIE) M HX
xapaktepuctuku. JuddepeHuuanbHoe ypaBHEHHE
CBOOO/THBIX He3aTyXarolux rapMOHUYECKHUX
KoJIeOaHUM, COOCTBEHHAsl 4YacToTa. DJIEKTPUUYECKUN
KoJIeOATeIbHBII KOHTYpP. YpaBHEHHME 3aTyXaroIIMX
3EKTPOMATHUTHBIX KoJIeOaHUH, K03 PULIHEHT
3aTyxaHus. [lpuuuHbl 3aTyxaHus KoJeOaHWH B
peasibHbIX KOJeOaTeIbHbIX CUCTEMax. BBIHYXIEHHBIE
JJIEKTPOMArHUTHBIE KoJjiebaHus. IlepeMeHHBIN TOK.
Pesonanc.

14

4.2 BoTHOBBIE MPOIIECCHI

I[IpogonbHble M TomepeuHble BOJIHBL. [lmockas u
chepuyeckasi BOJIHBL. YpaBHEHHE IUIOCKOW OeryIei
BOJIHBI. BoJIHOBOE ypaBHEHUE. DJIEKTPOMATHUTHBIE
BOJIHBI U MX CBOWCTBA. DHEPrusl 3JIEKTPOMATHUTHBIX
BOJIH.

15

5. Onruka
5.1  T'eomerpuueckas U
BOJIHOBAsI ONTHKA

3aKoHBI TeOMETpUUECKON onTUKU. BoHOBas mpupoaa
cBera. MOHOXPOMATUYHOCTh U  KOT€PEHTHOCT.
Cnioco6wr MOJIyYEHUSI KOT'€PEHTHBI BOJIH.
HNurtepdepenuns CBETOBBIX BOJIH. YcnoBusd
HaOIfoAcHUS HHTEPGEPEHIIMN. Y CJTIOBUSI MAKCUMyMa |
MUHUMYyMa npu uHTepdepeHuuu. Audpakmms cera.
IMpunumn Iroiirenca- @penens. Judpakiuu dOpenens
n ®paynrodepa. Meron 3o Dpenens. Audpaxums
Ha OJIHOW IIeId W OJHOMEpPHOHN IudpakIimOHHON
pemetke. [Tonsapuzanus ceera. [lonspuzatopsl. 3akoH
Mamoca. 3akoH bproctepa.

16

5.2 KBaHTOBBIE ONTHUYECKHE
SIBJIEHUS

TeroBoe M3TydyeHUE W €ro XapaKTEPUCTUKHU. 3aKOH
Kupxroda. 3akoHbl M3IydyeHHs] aOCOJIOTHO YEPHOTO
Tena. KBaHTOBBIM XapakTep Wu3ydeHus, (opmyia
IInanka. KopnyckyaspHO- BOJTHOBOW Jlyaju3M CBeETA.
Macca u wumnynasc ¢otoHa. DPOTOINEKTPUUYECKUI
3¢ deKxT, ombITHBIE 3aKOHBI BHeIIHero (otoaddexra,
ypaBHEHUE DHHINTEIHA.
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6. du3nuKka aToMa, AaTOMHOTO
sapa M 3JEeMEHTApHBIX

VHuBepcaabHOCTh KOPIYCKYJISIPHO- ~ BOJIHOBOTO
Jllyand3Ma CBOWCTB uyactull. BounHbl 1e bpoiins.




4aCTHUIL
6.1  OcHOBBI
MEXAHUKU

KBaHTOBOMU

CooTHomieHue  HeomnpeneneHHocteit  ['eitzenbepra.
['paHuubl NPUMEHMMOCTH KIIACCUYECKOM MEXAaHUKHU.
BonnoBass ¢QyHkius, ee cBoiicTBA W (PU3HMUYECKUI
cMmbicit.  YpaBHenue IllpenuHrepa (BpeMeHHOe U
CTALlMOHAPHOE). ITpocreimue 3ajaun
HEPEJISITUBUCTCKOM KBAHTOBOM MEXaHUKHU: CBOOOIHAS
YacTUla, 4YacTUIAa B OJHOMEPHOM MPSMOYIOJIbHOMN
OECKOHEYHO  TJIyOOKONH  MOTEHUHAJTbHOU  sIMe.
TynHenbHbIN 3G DEKT.

18

6.2 dusuka atoma

3aKOHOMEPHOCTHU JIMHEeWYaThIX CIIEKTPOB,
o0oOmennas dopmyna banbmepa. Mopgenun artoma.
OmeiTel Pesepdopaa. [Tocrymater bopa n mpumenenue
teopun bopa K BOZOPOIONOAOOHBIM  aTOMaM.
3HaueHue U HemoctaTku Teopuun bopa. Atom
BOJIOpOJIa B KBAHTOBOW MexaHuke. KBaHTOBBIE uncia.
CouH 3JeKTpoHa, CIMHOBOE KBAHTOBOE YHCIIO.
[Tpuamun Ilaynu. Pacnpenenenue 3JI€KTPOHOB B
aTOME IO COCTOSIHUSM. MHOIO3JIEKTPOHHBIE ATOMBI.
[TpuHIUIT MOCTPOEGHUS TMEPUOAMYECKON  TaOIUIIbI
Menneneesna.

19

6.3 OJIeMEHTEI
TBEPJIOTO Tena

busnkn

OCHOBBI 30HHOW T€OpHUsI TBEPABIX TeJl. 3arOJIHECHHE
30H 3JleKTpoHaMU. IIpOBOOHUKH, NIMAJIEKTPUKU U
nonynpoBogHuku. CoOCTBeHHass U IpUMECHas
IIPOBOAMMOCTB ITOJYIIPOBOJHUKOB.

20

6.4 DnemeHtsl  (QU3MKHU
aTOMHOTO aapa u
JJIEMEHTAPHBIX YACTHII

CtpoeHue aTtoMHOTO siapa. ATOMHOE M MaccOBOE
YHCIIO. SnepHbie CHUJIBI. DHeprus CBSI3M.
PanuoakTuBHOCTE M €€ 3aKOHBI. PagnoakTuBHOE
npeBpaieHue saep. [lonsarue o6 ycToHUUBOCTH spa.
SlnepHble peakliMd W WX OCHOBHBbIE THUNBL. llenmHas
peakuus JICJICHUS. Tumnbr B3aUMO/JICVCTBUU
3JIEMEHTAPHBIX YacTUll. YacTUIIbl 1 aHTUYACTHIIBI.

5.2. IlpakTHyeckue 3aHsATHS

Haunmenosanne TeMbl

CopepxaHue TeMbl

1.1 DeMeHTsl KUHEMATUKHA

Pemenne 3amau: Kunematnueckoe onucaHue ABUKEHUS.
CKopoCTh,
KPHUBOJIMHEMHOM JIBMKCHUHU. J[BMKEHME MaTepUaibHOMN
TOYKU MO OKPYXHOCTHU. YTJIOBasi CKOPOCTb U YIJIOBOE
YCKOPEHHUE.
KMHEMATUYECKUX XaPAKTEPUCTHUK.

YCKOPEHUC HU C€ro COCTaBJIAIOIIUC IIPU

Cas3b JIMHEWHBIX u YTJIOBBIX

1.2 3akonbl HeroToHa. [uHamuka

Pemenne 3amau: OcHOBHaAs 3ajadya OUHaMHUKUA. Macca,

YacTUll HUMITYJIbC, cuia. Bropoil 3akoH HproTOHA Kak ypaBHEHUE

nBwkeHus. Tpetuit 3akoH HeroToHa. Cujibl B MEXaHUKE.
1.3 JAnHamuka cuctemsl | Pemienne 3amad:  3akoH  COXpaHEHUS]  HMMITYJIbCa.
MaTepuajJbHbIX TOYEeK. 3akoHbl | MexaHuueckass paboTa W KUHETHYECKAss JHEPrus.
COXPAHEHMUS MomuHocts. IloTeHumanbHass 3Heprusa. CBs3b MEXAY

KOHCEPBATUBHOM CWJIOW M TMOTEHIMAJIBHON 3HEPTrUEH.
3aKOH COXpaHEeHMsl 3Heprun B MexaHuke. OCHOBHON
3aKOH JMHAMUKH BpPAIIATEIBHOTO ABMKEHUA. MOMEHT
cuibl. MoMeHT uHepuun TBEpaoro tena. Kunernyeckas
JHEpPIUsl BPALIATEIIBHOIO JBWXEHUS TBEPAOrO Teja.
MomeHT uMmIyJbca.

VYpaBHeHHE MOMEHTOB. 3aKOH




COXpaHCHHS MOMCHTA UMIIYJIbCA.

2.1
COCTOSIHUS

MuKpockonuieckne

Pemenne 3amau: OCHOBHOE YpaBHEHHME MOJIEKYIISIPHO-
KUHETUYECKOW  TEOpUM.  YPABHEHME  COCTOSHUSA
naeanbHoro rasza. CpenHsii KUHETUYECKAs JHEPIUs
MOJIEKYII.

2.3 OCHOBBI TEPMOJMHAMUKHI

Pemenue 3amau: Buyrpenuss sueprusi. Pabora raza npu
u3MeHeHuu oobvéma. IlepBoe Hayamo TepMOAMHAMUKU U
€ro NpPUMEHEHHE K uszomnpoueccaM. [ermIo€éMKOCTb.
OHTponusi B TepMOAUMHAMUKE. TeruioBble MAaIMHBI.
Huxn Kapuo, repmuyeckuii KII/ TernmoBoit MammHel.

3.1 DnekTpocraTuka

Pemienue 3amau: 3akoH coxpaHeHUs 3apsiga. 3aKOH
Kynona. Hanpsok€HHOCTh — 3JIEKTPUUECKOrO  TOJIS.
IMpunuun cynepno3unuu. Teopema Taycca mis
AJIEKTPOCTATUYECKOTO TOJIs B BAKYYME U €€ IPUMEHEHHE
JUISL pacueTa JJIeKTpocTaTuueckux mnoseil. Paborta B
ajeKTpocraTuyeckoM 1mosie.  IloreHuman. PaszHocTb
noteHuuanoB. CBsA3b HANPSKEHHOCTU C MOTEHIHUATIOM.
DNeKTPOEMKOCTh MIPOBOJHUKOB. Konnencatopsl.
DIIeKTPOEMKOCTh OaTapen KOHAEHCATOPOB. DHEprus
3apSOKEHHOT0 KOHAEHCATOpA M 3JIEKTPOCTATUYECKOTO
OJIA.

3.2 TIOCTOSIHHBIA 3IEKTPUUYECKUN
TOK

Pemienne 3amau: 3akon Owma Uit OZHOPOAHOTO U
HEOJHOPOJHOIO  yyacTKa  Ienu.  DJEKTPUYECKOe
CONPOTHUBJIEHWE U NpoBOAMMOCTb. IlapamenbHoe u
MOCJIEI0BATENIBHOE COEIMHEHUE IPOBOJAHUKOB. 3aKOH
Ixoynsa-Jlenna. I1paBuna Kupxroda.

3.3 IIpuposa MAarHUTHOTO MOJIs

Pemenne 3amau: 3akon buo- Casapa- Jlamnaca.
[Tpuanun cynepno3uunu. MarHutHoe mosie KpyroBoro
u npsmoinuHerHoro Toka. Cuna Awmmnepa. Cuna
JlopeHua. JIBrxeHue 3apsiKEHHBIX YACTUL] B MATHUTHOM
noJe.

3.5 DIIEKTPOMATHETU3M.
VpaBuenus Maxkcaesia

Pemenue 3amau: MaruutHeiii noTok. 3akoH dapajes
I 3JIeKTpoMarHuTHOM wuHAaykiuu. [IpaBuno Jlenua.
CamMounaykuusi. MHIyKTUBHOCTb. DHEPTrUsi MATrHUTHOTO
T1OJIA.

4.1 'apmoHnueckue KoaebaHus

Pemenue 3aJa4: YpaBHeHue CBOOOJIHBIX
FapMOHUYECKUX 3JIEKTPOMAarHUTHBIX KOJIeOaHUI,
cobCcTBeHHas 4acToTa. Y paBHEHUE 3aTyXaroluX
AIEKTPOMATHUTHBIX KOJIEOAHUH, K03 HUITMEHT
3aTyXaHUsl.

4.2 BoJHOBBIE MPOLIECCHI

Pemenue 3amay: YpaBHeHUE TJIOCKOUM OeryIeil BOJHBI.
DNeKTpOMAarHUTHBIE  BOJHBI WX  CBOWCTBA W
XapaKTePUCTUKU. DHEPTHS JIEKTPOMATHUTHBIX BOJIH.

5.1 T'eomerpuueckass U BOJIHOBAs
OTITHKA

Pemienne 3amau: 3akOHBl TE€OMETPUYECKON ONTHUKH.
Ycnosus MaKCUMyMa " MHUHUMYMa npu
untepdepenumu. Jdudpakuus Ha KpPYrjioM OTBEPCTUH,
OJTHOM 11U U OJTHOMEPHOHN AU(DPaKIMOHHOM pelIeTKe.
[Tonsipusatopsl. 3akoH Mamtoca. 3akoH bprocrepa.

5.2 KBauToBbie
SIBJICHUS

OIITUYCCKHUC

Pemenne 3amau:  3akoHbl M3IMy4YeHHUS]  aOCOIOTHO
yepHoro Tena (3akoH Credana- boiapiiMaHa U 3aKOH
cmenienuss Bwuna). ®opmyna Ilnanka. VYpaBHeHue




OuHITelHA 7151 BHelHero ¢poTtoaddexra.

6.2 dusuka aroma

Pemenne 3amau: OO6oOmeHHas ¢opmyna baaemepa.
Ilocrynater bopa u mnpumenenne teopun bopa k
BOJIOPOJIONIOJOOHBIM ATOMAM.

5.3. JlabopaTopHbie 3aHATHS

Haunmenosanune TeMbl

CopepxaHue TeMbI

BBenenue B kypc Gpusznku

Jlabopatopnass pabora «Ob6paboTka

U3MEPECHUIN.

pe3yJIbTAaTOB

1.2 3akonbl HeroToHa. JuHamuka
YaCTUIL

JlaGopatopnas pabota: «IIpoBepka BTOpPOro 3aKoHa
HrroTona Ha mamune ATBya».

1.3 JluHamMuka CHUCTEMBI
MaTepUajJbHBIX TOYEK. 3aKOHBI
COXpaHEHUS

JlaGopaTopHas pabota
COXpaHEeHUs IPH yJape MapoB».
JlaGopatopnas pabora «M3yueHre OCHOBHOTO 3aKOHa
JTUHAMUKU BpalllaTEIbHOTO [JBUXEHUS HA MASTHUKE
OO0GepbOekay.

Jlabopatopnas paboTta «3yueHue 3aKOHOB
COXpaHEHUsT MOMEHTAa UMIyJibca U OJHEPruu IIpU
MOMOIIU KPYTUIIBHOTO MAsITHUKAY.
Jlabopatopnass pabora  «OmnpeneneHue
UMITYJIbCA TUPOCKOTIAY.

Jlabopatopnas pabota «IIpoBepka 3aKkOoHA COXpaHEHUS
SHEPTHH Ha MasiTHUKE MaKCBeIIay.

JlaGopatopnass pabora «OmpeneleHUE MOMEHTa
MHEPIUHU TeJl IPU NOMOIIH KPYTUIBHOTO MaTHUKAY.

<<I/I3yquI/Ie 3dKOHOB

MOMCHTA

2.3 OcHOBBI TEPMOJMHAMUKHU

JlaGopatopnass pabota «OmnpeneneHue

aanuadaTey

I10Ka3aTCJId

2.4 PeanbHble Tra3bl, XUIKOCTU U
TBEpABIC TeNIa

JlaGopaTopHas pabora «OnpenencHue kodhduimeHTa
BSI3KOCTH MeTogoM CToKca»

3.1 DnekTpocraTuka

JlaGopaTtopnas pabora «HccnenoBanue
3JIEKTPOCTATUYECKOTO OIS,
Jlabopatopnas paboTta «HccnenoBanue

CCTHCTOSJICKTPUYCCKUX CBOICTB TpI/IFHI/IL[I/IHCYJ'IB(baTa»

3.2 TlOCTOSIHHBIN 3JEKTPUUYECKUI
TOK

JlaGopatopnass pabora «OmnpeneneHue YIEIbHOTO
COINPOTUBJIEHUS] METAJTINYECKOT O TPOBOTHUKA.

JlaGopaTopHas pabora «HccneqoBanue
HEOJTHOPOJIHOTO yyacTKa IEeTIH.
JlaGopatopnass  pabora  «Mccnemosanme — KII/]

HCTOYHHUKA TOKa»

3.3 IIpupoga MarHUTHOTO TOJIS

JlaGopaTtopnas pabota «OnpeeneHne ropu30HTATIBHOM
COCTABJISIONIEH HANPSHKEHHOCTH MAarHUTHOTO  TTOJIS
3emutm».

JlaGopatopnass  pabora  «M3mepeHue
MAarHUTHOTO TOJISI 3JIEKTPOAUHAMOMETPOM.
JlaGopaTtopnas pabota «M3yuenue acpdexra Xommar.
JlaGopatopnass pabora «OrmpeneneHue YyIeIbHOTO
3apsiia AJIEKTPOHA METOJIOM MarHUTHON (DOKYCHPOBKH
AJIEKTPOHHBIX ITyUKOBY.

WHIYKIUU

34 MaruutHbie CBOIICTBa

BCIICCTBA

Jlabopatopnass pabora «M3yueHue 3aBUCUMOCTH
MarHUTHOW MPOHUIAEMOCTH  (eppOMarHeTuka OT




HaAIIpsXKECHHOCTU MardHuTHOTI'O ITOJIS»

5.1 T'eoMeTpuyeckass 1 BOJIHOBas
ONTHKA

Jlabopatopnass pabora «M3yueHue wuHTEpDhepeHITNN
CBeTa Ha YCTaHOBKe ¢ Ounpuzmoit dpenesns».
Jlabopatopnass  pabora  «OrmpeneneHue
KPHUBU3HBI JIMH3BI 110 KoJibIlaM HbioTOHAY.
JlaGopatopHas pabora «OrnpeneneHrue IMHBI BOJIHBI
CBETa MPU MOMOIIHN AUPPAKITUOHHON PEIIETKIY.
JIabopartopnas pabota «/3yueHue 3akoHa Mamroca».

pammyca

5.2 KBauToBbie
SIBJICHUS

OIITUYCCKHUC

JlaGopaTtopnas ~ pabota BHEIITHETO

dhotoaddexTar.

«3yuenue

6.2 dusuka atoma

Jlabopatopnass paborta «M3yueHue crekTpa aTomMa
BOJIOPO/Ia U OTpeielIeHne OCTOsIHHOM Punbepray.

6.3 DneMeHThl (U3UKU TBEPIIOTO
Tena

JlaGopatopHast pabota «M3yueHue TeMIepaTypHO

3aBUCUMOCTH COTIPOTHUBJICHUS MeTasuia u
MOJIYITPOBOHUKAY.

Jlabopatopnass pabora «lM3yueHHMe BHYTPEHHETO
dbotoaddexTar.

JlaGopatopnass pabora «M3yueHue BEHTUJIBHOTO
dhoroapdexTar.

6.4 DneMeHThl (PU3UKU ATOMHOTO
SJIpa U 3JICMEHTAPHBIX YaCTHII

JlaGopaTtopHas pabota «OmpeaeneHrue MaKCUMalIbHOU
SHEPTUM OeTa-CIEeKTpa MO TOJIIUHE CIIOSI TTOJIOBUHHOTO
ociabIeHus».

6. CAMOCTOSATEJIBHASA PABOTA

Ne | HaumenoBaHue TemMbl Coneprxanue Tembl (paszena) TpynoemkocTh
/11 (pa3nena) B
AKaJeMUYECKUX
yacax
1 Beenenne B kypc|IloaroroBka u odopmieHue otuera 10 |4
[11)16370:971 nabopaTopHoit paboTe
2 1. ®usnueckue ocHOBHI | [ToaroToBKa K MpakTUUECKUM 3aHATUIM 4
MEXaHUKHU [ToaroToBka K KOJJIOKBUYMY
1.1 OnemenTsl | [ToaroToBKa K 3a4eTy
KUHEMATUKHU
3 1.2 3axonsl HetoToHa. | [loaroroBka K MpakTUYECKUM 3aHSATUIM 6
JAuHaMMKa yacTui IToarotoBka u odopMiIeHHEe OTYETOB IO
nabopaTopHBIM paboTam
IToaroroBka K KOJUIOKBUYMY
ITonroroska k 3auery
4 1.3 Hunamuka | [ToaroroBka Kk NpakTUUYECKUM 3aHATUSIM 8
CUCTEMBI IToarotoBka u odopMilIeHHE OTYETOB IO
MaTepUabHBIX TOYEK. | TaOOpATOPHBIM paboTam
3aKOHBI COXPAHEHUS IToaroroBka K KOJUIOKBUYMY
CaMmocTrosTenpbHOe u3yueHue TeMm: "Yaap
aOCONIIOTHO yOPYyrMX M HEynpyrux Tten",
"CBob6oauble ocu. ['mpockomn".
ITogroroska k 3auery
5 1.4 OnemenTsl | [logroToBka K KOJUIOKBUYMY 6
MeXaHUKU xkuakocrteir | CamocTosiTeIbHOE U3y4YeHue TEMBI:
"JlamuHapHoe # TYpOYyJIEHTHOE TeuyeHue




sxunkoctu. Yucno Pelinonbaca."”
IToaroroBka k 3aueTy

6 2. Monekynsapnas | [TonrotroBka Kk npakTUUECKUM 3aHSATUSIM 6
¢busmnka u | [TonroroBka K KOJNIOKBUYMY
TEPMOJIMHAMUKA [ToaroroBka k 3auery
2.1
Mukpockonuueckue
COCTOSIHUS
7 2.2 Crarucruueckue | [lonroroBka Kk KOJJIOKBUYMY 4
pacnpeaeneHus CamocrosTenbHoe uzyueHue TeMol "CpeaHee
YUCJIO CTOJIKHOBEHMI M CpemHsia JIMHA
cBOOOIHOTO TIpoOera MoJeKym'.
I[ToaroroBka k 3aueTy
8 2.3 OcHoBbl | [ToaroToBka K MpakTUYECKUM 3aHATUIM 6
TePMOIMHAMUKH [TonrotoBka u odopMIeHHE OTUYETOB IO
nabopaTOpHBIM paboTam
[ToaroroBka K KOJUIOKBUYMY
[ToaroroBka k 3auery
9 2.4 Peanpubie Tasbl, | [logrotoBka m odopmiieHue oT4eToB 110 | 4
KHUIKOCTH U TBepAbIe | JTa00OpaTOPHBIM paboTam
Tena CamocrosTenbHoe U3y4yeHue TeM
"Ucnapenue, cyommuMmanus u
kpuctaummzauus', "Kpucramimueckue u
amopdHbIe Tema"
ITogroroska k 3auery
10 | 3. DOnexrpuuectBo u | [loaroroBka K MpakTUUYECKUM 3aHATHSIM 6
MarHeTu3M IToarotoBka u o¢OpMIIEHHE OTYETOB IO
3.1 DnekTpocraTuka nabopaTOpHBIM paboTam
CamocrosTenbHoe U3y4yeHue TEMBbI
"CerHeTosJIeKTpUKH"
IToaroroBka Kk 3auery
11 |32 ITocrostausbii | [TogroroBka K NpakTUYECKUM 3aHATUSIM 3.8
NEKTPUYECKUI TOK ITonroroBka u odopMiIeHHEe OTYETOB IO
n1abopaTOpHBIM paboTam
IToaroroBka Kk 3auery
12 133 [Tpupona | [loaroToBka K MpakTUYECKUM 3aAHSITUSIM 4
MAarHUTHOTO TOJIS ITonroroBka u odopMieHHE OTYETOB IO
n1abopaTopHBIM paboTam
[ToaroroBka K KOJJIOKBUYMY
CaMocrosTenbHOe U3y4yeHue TEMBbI
"JIBr>KEHUE 3apSKEHHBIX YacTHI] B
MarHuTHOM IoJie"
[ToaroroBka k 3K3aMeHy
13 |34 Maruutssie | [logrotoBka u odopmiieHue oT4eToB 110 | 4

CBOICTBA BeIleCTBA

J1abopaTOpHBIM paboTam
n

CamMocTosTeIbHOe HN3YyUCHUC TEM
MaruuTtHbie MOMCHTBI QJICKTPOHOB n
aTOMOB, HaAMaraim4cHHOCTbD, MAarHuTHOC

none B BeulectBe", "llpupoma nua- wu
napamMaraetusma'’, "®eppoMarHeTUKU U UX




cBolicTBa'.
IToaroroBka K KOJUIOKBUYMY
IToaroroBka kK sK3aMeHy

14 |[3.5 IToaroroBka K MpakTUUYECKUM 3aHSTUSIM
DIIEeKTPOMATHETU3M. [ToaroToBka K KOJJIOKBUYMY
VYpaBHeHUs CamocTosTenpHOoe W3y4YEHUE TEMBI
Maxkcsemnna "Buxpesbie Toku. Ix npuMmeHenue u 6oproa
Cc HUMHU".
[ToaroroBka k sK3aMeHy
15 | 4. Konebanus u BosHbl | [TIoAroroBka K NpakTUYECKUM 3aHITUAM
4.1 lMapmonunueckue | [ToaroToBka K KOJLIOKBUYMY
KoJeOaHus CamocTosTenpHOe n3yueHne TeMul "Mopaenu
MEeXaHUYECKUX rapMOHMYECKUX
OCLIUJIIATOPOB (MaTeMaTHUYECKUH,
MPY>KUHHBIN U PU3NYECKUN MASTHUKN)".
IToaroroBka k 3K3aMeHy
16 4.2 Bonnosble | [ToaroToBka Kk NpakTUYECKUM 3aHATUSIM
MIPOIIECCHI IToaroroBka K KOJUIOKBUYMY
CamocrosTenbHoe u3ydyeHue tem: "Crosuue
BOJIHBI", "3BYKOBBIE BOJIHBI".
IToaroroBka kK sK3aMeHy
17 | 5. Ontuka IToaroroBka K MpakTUYECKUM 3aHSTUSIM
5.1 T'eomerpuueckas u | [TonroroBka u odopmileHHE OTYETOB IO
BOJIHOBAsI ONITUKA J1abopaTopHBIM paboTam
IToaroroBka K KOJUIOKBUYMY
CaMocTosTeIbHOE U3YYEHHE TeM: '3aKOHBI
reomeTpudeckoit ontuku", "Mutepdeperus
B TOHKMX IICHKax"
ITogroroska K sKk3aMeHy
18 [5.2 KgBanrossie | [ToaroroBka kK mpakTUUECKUM 3aHATUSIM
OINTUYECKUE SIBJICHUS ITogroroBka u ogopMiIeHHME OTUYETOB IO
J1abopaToOpHBIM paboTam
CamocrosTenbHoe U3y4yeHue TeM
"Ontuueckass  nUpoMmeTpusi.  TernsoBble
MCTOUYHUKHU cBera", "IIpumeHeHue
dboroapdexra"
ITogroroska K sK3aMeHy
19 [6. ®uszuka aroma, | [ToaroToBKa K 3K3aMeHy
aTOMHOTO  siApa |
3JIEMEHTAPHBIX YACTUI]
6.1 OcHOBBI
KBAaHTOBOW MEXaHUKU
20 |6.2 ®uzuka atoma IToaroroBka K MpakTUYECKUM 3aHSTUIM

I[ToarotoBka W ogOpMIIEHHE OTYETOB IO
nabopaTOpHBIM paboTam
IToaroroBka k sK3aMeHy




21 6.3 Dnementsl ¢pusuku | [TonrotroBka u odopmieHue OT4YETOB 1O |4

TBEPAOTO Tella 71a00paTopHBIM paboTam
CamocTosiTenbHOe U3y4eHre TEMBI
"CoOcTBeHHAs! U MPUMECHAs] TPOBOAUMOCTh
MOJIYIIPOBOJTHUKOB" .

HOI[FOTOBKa K 9K3aMCHY

22 [ 6.4 Dnements! ¢usuku | [lonrotoBka u odopmiileHHe OTYETOB 11O | 2
aTOMHOTO  sa1pa U |J1abopaTopHbIM paboTaM

aJIeMeHTapHbIX yacTul | CaMOCTOSITEIbHOE U3y4YeHue TEMBI
"PagnoakTMBHOCTh, BUABl PATMOAKTUBHBIX
U3IIyYeHUH, TpaBuiia CMEIIeHHs "
ITogroroska sx3ameHny

7. OBPA3OBATEJ/IbHBIE TEXHOJIOT'U
Hns mpoBeneHUs JICKIMOHHBIX 3aHSTHH  HCIOJB3YIOTCS  AyAUTOPUH, OCHAIIEHHBIC
MYJIbTUMEIMA MPOEKIIMOHHBIM 00OpYIOBaHMEM U MHTEPAKTUBHON JOCKON. UTeHHE JeKLIMit
CONPOBOXKJAETCS Tpe3eHTalusIMu. B pamMkax u3ydeHHs] HEKOTOPBIX TEeM IPEeayCMOTpEH
MPOCMOTP  BUAeoMaTepuaaoB (yueOHBIX (WIBMOB) MW JAeMOHCTpalus (U3NUECKOTrO
9KCIIEPUMEHTA C PUMEHEHUEM IEMOHCTPAIIMOHHOTO 000PYy/I0BAHUS.

[Tpy W3yuyeHUM NUCUUIUIMHBI MPAKTUYECKHE 3aHSATUS OPraHU3YIOTCS B BUAE CEMUHAPOB-
O6ecen. IlpenomaBarenp 3ajaeT ayaIuTOPUU  BOIIPOCHI, OTBEUYAIOT JKeJaollue, a
MpernojaBaTelib KOMMEHTUPYET, TAKUM O0Opa3oM IMpernoiaBaTellb COBMECTHO CO CTYJIEHTAMU
00CyX1aeT OCOOCHHOCTHU IMOCTPOCHUS aJITOPUTMa PEIIeHUs TaHHOTO Kjlacca 3a/1ad, a TakK e
MOAXOMABI K PEHICHUIO KaXKIOW KOHKPEeTHOU 3a1auu. ‘CTYACHTBI CAMOCTOSTEIBHO PEanu3yIoT
pa3pabOTaHHBIA alITOPUTM, TOCIE 4Yero oOCYKTAloTCsl MOJy4YeHHble pe3ynbTaTbl. Ha
KQXXIOM 3aHSITUU paccCMAaTPUBAETCS HECKOIBKO 3aJay WM MPUMEPOB B paMKax
0003HAYEHHOMN TEMBbI, YACTh U3 KOTOPBIX PEIIAETCS C MOAPOOHBIM OOCYKIEHUEM, OCTATbHbIE
3aa4l  CTYJACHTBHI BBIMIOJHSIOT CAMOCTOSITENIBHO (IoMamiHue 3agaHus). Tak ke Ha
MPAKTUYECKUX 3aHSATUSAX OCYIIECTBIISICTCS TEKYIIUHA KOHTPOJIb 3HAHWHA CTYIACHTOB IO
OT/ETBHBIM pa3/iefiaM U TeMaM B BUJI€ TECTUPOBAHMS, TMCbMEHHBIX ONMPOCOB WX MPOBEPKU
JIOMAIIHUX 3aJIaHui (PPOHTATBEHO WITH BEIOOPOYHO).

[Tpy BBITIOJTHEHUWU CTyIEHTaMU J1aOOPATOPHBIX pabOT peanusyeTcss o00pa3zoBaTEIbHAS
TEXHOJIOTUS pabOThl B MaJIbIX rpynnax. I'pynna pa3douBaercss Ha Opuraasl o 2-3 yeiaoBeka.
Kaxpnas Opuraga mmeeT MHAMBHUIYaTbHBINM T'padUK BBIMTOJIHEHHUS JTAOOPATOPHBIX paboT,
KOTOPBIN pa3pabaThIBaeTcs MPernoiaBaTeiIeM U COOOIIAeTCsl CTyIeHTaM B Hayalle CeMecTpa.
BrimosHeHne 1a00paTOpHOro MPAKTUKyMa OPraHU3YeTCs MO HUKINYECKOMY MPUHIIMITY, HA
KaXaylo paboTy OTBOAMTCA 2 dYaca ayIUTOPHOTO BPEMEHHM, B 3TO BPEMS BKIIFOUACTCS
MOJIy4eHUe JOIMyCcKa K pabdoTe U BBINOJHEHUE HEOOXOIUMBIX U3MEPEHUN U 3aIuTa padoThl
BBITIOJTHEHHOW Ha mpeablaymeM 3aHsTuu. [lepen BbIoONMHEHHEM pabOThI MpernogaBaTellb
MPOBEPSIET CTENEHb MOATOTOBIEHHOCTH KaXI0ro cryaeHta. Kputepuem gomycka K pabdore
SBJISIETCSI: TIOHMMAHME CTYACHTOM LieJu paboThl, 3HAHWE METOJa M MOPSAJIKA BBIMOJHEHUS
9KCIIEPUMEHTOB, a TAKXKe MPEICTaBICHNE 00 0XHUIaeMbIX pe3yiabraTax. OpopmieHue oTuera
U TOATOTOBKA K 3aIIUTe JAa0OpaTOPHON pabOThI OCYNIECTBIISIETCS CTYAEHTOM B Yachl,
OTBE/ICHHBIE HA CAMOCTOSITENIbHYIO paboTy. BeimonHeHnue n1abopaTopHbIX pabOT B MOJIHOM
00BeEME, COTIIACHO MHANUBUIYATIbHOMY IpaduKy, SIBISIETCS 00s3aTeIbHBIM YCIOBUEM JIOMYyCKa
K 9K3aME€HY MO0 TUCUUIUIMHE B KaXKIOM CEMECTpE.

8. OLIEHOYHBIE CPEJICTBA JIJI1 TIPOMEXYTOYHOM ATTECTALIUU
OrnucaHue mokasaTeneil U KpUTEpUEB OLIEHUBAHUS KOMIIETEHIIM HAa Pa3IMYHBIX 3TArax MX
dbopMUpOBaHUS, ONMMCAHME IIKAJ OLEHUBAHUS, THUIIOBbIE KOHTPOJIbHBIE 3a/JaHUSI U HHBIE
MaTepualibl, HEOOXOAMUMBIE ISl OLIEHKU 3HAHUN, YMEHUM W HaABBIKOB, XapaKTEpPHU3YIOIINX
sTanbl GOPMUPOBAHKS KOMIIETECHIIUH, a TaK )K€ METOINYECKUE MATEPHUAIIbI, OTIPEICIISIONTNE
MPOLEAYPhl OIICHUBAHUS, 3HAHUM, YMEHHH W HABBIKOB OTPAXXEHBI B (POHIE OIEHOYHBIX
CPEJNICTB MO TUCHUTUTHHE «DU3UKay.

ITpumepHbIe BOMPOCHI K 3aueTy (2-if cemecTp)
I. Mogenu B MexaHuke. Cucrema otcuera. TpaekTopus, MOyThb, I€peMelleHUE.



Kunematnueckue ypaBHEHUs  ABW)KEHHUA. JIBMDKEHME  MATEpUAIbHONM  TOYKH IO
IIPOU3BOJIBHON TPAEKTOPUU. MTHOBEHHAS U CPENHSAS CKOPOCTH.

2. YcKopeHHue U ero cocTasisitoniye. Buabl 1BUKEHUH.

3. IlpsMonunHENiHOE pPaBHOMEPHOE U paBHONEpPEMEHHOE MABWKeHHE. Kunemartuueckue
ypaBHEHMUSI.

4. JIBUWXKeHUE MATEepUAIbHON TOUKU MO OKPYKHOCTH. YTIJIOBAsi CKOPOCTh, KHHEMATUYECKOE
YpaBHEHME pPABHOMEPHOIO  BpalleHUs, 4YacTOTa, IEpUOId. YIJIOBOE  YCKOPEHHE.
KunemaTtuueckoe ypaBHEHHE pPaBHOIEPEMEHHOrO BpaiieHus. CBs3b YIJIOBBIX U JIMHEHHBIX
BEJINYMH.

5. [Ilepmbiii 3axkon HproToHa. Macca. Cuna. Btopoit 3axkon Hperoortona. Ilpunumn
HE3aBHCUMOCTH encTBus cui. Tperuit 3akoH HerotoHa. Cuiibl B MEXaHHKE.

6. Hedopmanus tBepaoro tena. Cuna ynpyroctu. 3akoH ['yka. [luarpamMma HampsikKeHUH.
7. Cucrema maTepuaibHbIX ToueK. L{eHTp Macc. 3aKoH ABMKEHUS LIEHTPA Macc.

8. HMwmmynbc CcHCTEMBI MAaTEpPUANIBHBIX TOYEK. YPABHEHUE [BUXKEHUS  CHUCTEMBI
MaTEpHUAIIBHBIX TOYEK. 3AKOH COXPAHEHUSI UMITYJIbCA.

9. Mexanuyeckas paboTta, MOIIHOCTh. KOHCEpBAaTUBHBIE U HEKOHCEPBATUBHBIE CUJIBI.

10. Kunetnueckass u mnoTeHuuainbHass 3Heprusi. [lomHasg 3Heprus CUCTEMBI. 3aKOH
COXpaHEHUA U MPEBPALIEHNS] MEXAaHUUECKOW 3HEPTUM.

11. Yaap aGcoat0THO yIPYyTUX U HEYIIPYTUX TEJl.

12. BpaarenbHoe ABM)KEHHE TBEpAOTro Tenaa. MomeHT cuiibl. OCHOBHOM 3aKOH JMHAMUKHU
BpalaTEJIbHOTO IBMXEHUS TBEPAOIO Tena. MOMEHT uHepuuu. MOMEHT MHEPLUU TBEPIbIX
Ten npocreiteit popmel. Teopema IllTeitHepa.

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

14. Pabota mnpu BpamaTeIbHOM [JBM)KEHMM TBepAoro Ttena. KuHernueckas »sHeprus
BpaleHUsl. DHEPIUs OCTYIATEIIbHO-BPAIATEIbHOTO IBUKEHUS.

15. ®usnueckue MoAenM B TUAPOJUHAMUKE. YPABHEHUE HEPA3pbIBHOCTU. Buubl TeueHus
)kuakoctu. Hucrmo PelitHomnbaca. YpaBHeHrne bepHyuin U ero mpuMeHEHHUE.

16. OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO- KUHETUYECKON Teopuu ra3oB. MaeanbHblil ras.
Cucrema TEpMOAMHAMUYECKUX MapaMeTpoB. OIBITHBIE 3aKOHbl WACAIBHOIO Tasa.
VYpaBHeHHE COCTOSIHUSI JUIsi TNPOU3BOJIBHOM Macchl rasza (ypaBHeHue MeHneneeBa-
Knaneiipona).

17. OcHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KMHETUYECKON Teopur ra3oB. CpelHeKBaApaTUUHAS
CKOPOCTb IBMKEHUS MOJIEKYJI U UX CPEIHSS] KHHETUYECKAs SHEPTHUsl.

18. 3akon MakcBenna sl pacnpenesieHUsT MOJIEKYJ HAEaJbHOrO ra3a IO CKOPOCTSIM
TEIUIOBOTO JIBUKEHUS. Hawunbomnee BEpOSITHAS, cpenHeapudmMeTrniecKast u
CpeOHEKBaApaTUYHAS CKOPOCTH.

19. BHyTpeHHsIZ 5SHeprusi TEPMOAMHAMHUYECKOW cucTeMbl. YwMcino creneHed cBOOOIbI
MOJIEKYJI. 3aKOH PAaBHOMEPHOI'O PAaCHpeAeNIEHUs] SHEPTUU MO CTENEHSIM CBOOOJBI MOJIEKYJL.
BuyTpenHss 3HEprus Npou3BOJIbHONU MAaCChl Ta3a.

20. IlepBoe Hauano TepMoanHaMuKH. PaboTta raza mpu u3MeHeHUH ero oobemMa.

21. TerymoeMKOCTh yelbHas U MOJIspHasi. Y paBHeHre Maiiepa. OTHOIIIEHHE TEIJIOEMKOCTEH.
22. Aqunabatublii nporecc. [IpruMeHeHne nepBoro Hayajla TEPMOAMHAMUKHU K aIuabaTHOMY
MpOLIECCY.

23. O6patumble 1 HeOOpaTUMBIE TTpollecchl. Bropoe Hauano TepMoAMHAMUKYA. DHTPOIIHS.
24. Peanbublif ra3. Cuiibl 1 MOTEHIIMAIbHASI SHEPTUSI MEKMOJIEKYJISIPHOTO B3aUMO/ICHCTBHUSI.
VpaBuenue Ban-nep-Baanbca. M3oTepmbl Ban-nep-Baanbca u nx ananus.

25. CaoiictBa xuakocreid. [loBepXxHOCTHOE HATSKEHUE.

26. Ucnapenue, cyonumanus u kpucraummsanus. Kpucrammnaeckue n amopdHble Tena.

27. OCHOBHBIE TIOJOXEHUS 3JIEKTPOCTATUKU. 3apsii U €ro CBOMCTBA. 3aKOH COXPAHEHUS
3apsna. 3akoH Kymnona.

28. DnekTpocTaTnueckoe Imojie. HamnpsokeHHOCTh 3ieKTpocTaThudeckoro moiis. CuioBbie
JMHUM 1oJIs1. [TpuHIUIT Cyneprno3ulum 3J€KTPOCTATUUECKHUX MTOJIEH.

29. IloTok BekTOpa HampsbkeHHocTH. Teopema I'aycca 1Isi 2JIEKTPOCTATHYECKOTO IIOJISI B
BaKyyMe B MHTETrpajbHOU popme.



30. Pabota 1O mepeMelieHuI0 3apsiia B 3JeKTpocTatudeckom 1mojie.  I[loteHuuan
JJeKTpocTaTuyeckoro  monsi.  PaszHocte  noreHumanoB.  Lupkymamuss  BekTopa
HaNpPsSKEHHOCTU NEKTPOCTATUYECKOTO 1OJIA. [ToTeHunanbHbIIA XapaxkTep
3MEKTPOCTATUUYECKOTO OIS

31. DKBUIIOTEHIIMATIbHBIE TMOBEPXHOCTU. B3auMHasi OpueHTalus CWIOBBIX JIMHUM U
SKBUIIOTEHIIMAJIBHBIX MOBEpXHOCTEH. CBS3b HANPSIKEHHOCTH M moTeHuuana. IloHstue o
rpaJveHTe NoTeHIana. Beruncinenue pa3HOCTH MOTEHIMAJIOB.

32. IudJeKTpUKU B DJIGKTpOCTaTUYecKoM  mojie.  [lomsipuzanust — JUAJIEKTPUKOB.
[TonsipuzoBaHHOCTh  (BeKTOp Tmojspuzaunuu). JusiekTpuueckas MNPOHUIIAEMOCTh U
BOCIIPUMMYHUBOCTb.

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

34. CerHeTo3JEKTPUKHU.

35. Pacnipenenenue 3apsjioB B MPOBOJHUKAX. 3apsDKEHHBIA MPOBOJHUK. IIpoBOMHUKH BO
BHEIIIHEM 3JIEKTPOCTATUUECKOM MOJIE. DIIEKTPOCTATUYECKAS] MHAYKIHUS.

36. DIEKTPOEMKOCTb. DJEKTPOEMKOCTh YEAMHEHHOTO IPOBOJHUKA. JIEKTPOEMKOCTh
CUCTEMBl M3 JABYX 3apsDKeHHBIX Tel. KoHAEHCATOpBI. DJIEKTPOEMKOCTh KOHJIEHCATOPA.
[TapamenbHOE U TTOCIIEIOBATEIBHOE COEIMHEHNE KOHAEHCATOPOB.

37. DHeprusi CUCTEMbl 3apsiOB, YEAMHEHHOTO IPOBOAHMKA M KOHJEHCATOpA. DHEPrus
3MEKTPOCTATUYECKOTO NoJsl. OObeMHAs MIIOTHOCTh 3HEPTUHU IIEKTPOCTATUYECKOTO MOJIS.

38. IIOoCTOSIHHBIN  3JIEKTPUYECKU TOK. YCIOBHSI BO3HUKHOBEHMSI M CYILIECTBOBAHMS
anekTpuueckoro Toka. Cuia toka. [ImotHocTh TOoKa. 3akoH OMa JJIs1 OTHOPOJIHOTO y4yacTKa
LEIH.

39. ConpoTuBieHHME MPOBOJHUKOB. 3aBUCUMOCTh CONPOTHUBJIEHHS TMPOBOAHUKA OT
teMriepatypsl. CBepxnpoBoaumocTb. IlocrmegoBaTtenbHoe MW NapaJUIEIbHOE COEIMHEHUE
IIPOBO/IHUKOB.

40. CTopoHHME CWIIBI. DJC UM HampspkeHue. 3akoH Oma [Jisi HEOAHOPOIHOTO yyacTKa ILenu
(060011IeHHBIN 3aK0H OMa) U CIIEICTBUS U3 HETO.

41. Pabota u MontHOCTh TOKa. 3akoH Jxoyns-Jlenua.

42. IlpaBuna Kupxroda mist pazBerBieHHbIX Leneil. [Ipumenenmne npasun Kupxroda mms
pacueTra pa3BeTBIEHHBIX EKTPUUECKUX LIETIEH.

ITpumepHbIe BOIIPOCHI K 3K3aMeHy (3-11 ceMecTp)

. MarauTtHoe 1moje, ero CBOMCTBA M XapaKTEPUCTUKU. JIMHMM MAarHUTHOW HMHIYKIUU.
[TpunUn cynepno3uimm.

2. 3axoH buo- CaBapa- Jlanaca. MaruuTHoe moJie MPSIMOJIMHEHHOrO TOKa, KPyroBOro
TOKa.

3. Cuna Amnepa. MarauTHoe B3anMO/ICHCTBHE ApAJIJICIIbHBIX TOKOB.

4. MaruutHoe mnoisie aBuxkyierocs 3apsiga. Cuia Jlopenna. [IBukeHHE 3apsKEHHBIX
YaCTUIl B MATHUTHOM TIOJIE.

5. Hupkynauus BeKTopa HANPSYKEHHOCTh MATHUTHOTO MOJIs. 3aKOH MOJHOr0 TOKA.

6. IloTok BekTOpa HaMpPsKEHHOCTH MAarHUTHOro nojs. Teopema I'aycca st MAarHUTHOTO
nojs. Pabora no nepeMelieHnio NpoOBOAHNUKA U KOHTYpa C TOKOM B MAarHUTHOM TIOJIE.

7. MarHuTHble MOMEHTBI 3JIEKTPOHOB M aTOMOB. Tumbel MarHeTukoB. HaMarnmumBanue
MAarHeTUKOB. DJIEeMEHTapHas TEOPHsl AUa- U MapaMarHeTu3ma.

8. deppOoMarHeTHKHU U MX CBOMCTBA. DJIeMEeHTapHas Teopus heppoMarHeTu3ma.

9. SlBnenue sneKTpOMarHUTHOM MHAYKUMH. [TprunnHel nosisienus DC nHaykuuu. 3aKoH
®apanes. IIpasuio Jlenna.

10. SABnenue camonHaykiuu. MHIYKTUBHOCTL. DHEPIUst MArHUTHOTO TOJIS.

11. BuxpeBoe anektpuyeckoe mose. Tok cMmemienus. Cucrema ypaBHeHMH MakcBemna s
9JIEKTPOMATHUTHOTO TOJIS U UX (PU3MUECKHUI CMBICIT.

12. Tlonsitue o KojedaTenbHBIX Ipoueccax. EAMHBIN MOAXoa K KojeOaHUsIM pa3InyHOU
dbusudeckoii  mpupoanl. Buael  koimebanuii. ['apMoHMYecKMe  KOJeOaHUS U UX
XapaKTEPUCTUKH.



13. duddepennmanbaoe ypaBHEHHE CBOOOIHBIX KOJEOAHWII M ero pemieHue. Mojenn
MEXAaHUYECKUX TapMOHUYECKMX OCHWUIATOPOB (MaTeMaTUUECKUW, MPYXKUHHBIK U
(hUBUYECKU MASITHUKH).

14. CBoGOAHBIE 3JIEKTPOMATHUTHBIE KOJIeOaHUs B KOJIEOATEIbHOM KOHTYE.

15. duddepeHnnanbHoe ypaBHEHHE 3aTyXaOMKUX KoieOaHuii. XapaKTepUCTUKHA U TPUYNHBI
3aTyXaHUs B KOJIEOATEIbHBIX CUCTEMAX (MEXaHUYECKOU U JIEKTPOMArHUTHOM KOHTYpE).

16. BeiHy)KIeHHBIE KOJIeOaHUS B 2JIEKTPOMAaTrHUTHOM KOHTYpe. Pe3oHaHC HaNpsHKeHMA.

17. BonHoBble mporecchl. [lonepeunsie U MPOAOJIbHBIE BOJIHBI. YNpyras rapMOHUYECKas
BoJiHa. [{ninHa BonHbl. berymas BosiiHa. BoiHoBoe ypaBHeHMe. Y paBHEHUE MIJIOCKOM BOJIHBI.
18. DnexTpoMarHuTHBIE  BOJIHBI, WX  cBoiicTBa. JluddepeHnumanbHoe  ypaBHEHUE
3JIEKTPOMArHUTHOW BOJIHBI.

19. CTostune BOJIHBI.

20. 3ByKOBBI€ BOJIHBI.

21. OcHOBHbIE 3aKOHBI T€OMETPUUECKOMN ONTUKH.

22. UaTtepdepentus ceeta. [Ipunamun [oiirerca. [ToHATHS 0 KOTEpEeHTHOCTH BOJIH. MeTO bl
MOJIYyYEHUSI KOTE€PEHTHBIX BOJIH. YCJIOBUS IOJy4eHUS MAaKCUMyMa M MHUHHUMYyMa
MHTEHCUBHOCTH MPU UHTEP(PEPEHIINU CBETA OT JBYX UCTOYHUKOB.

23. Nudpakums cera. Ilpunmun Iroitrenca- ®penensa. 3onsl Dpenens. dudpakius
®peHesns Ha KPyTriioM OTBEPCTUH.

24. Mudpaxums @paynrodepa Ha MIeTH U HA TUPPAKIIMOHHON PEIIeTKe.

25. Ilongapuzauust ceera. 3akoH Matoca. CriocoObl MOJy4eHUs MOJISIPU30BAHHOTO CBETA.
3axoH bprocrepa.

26. KBanToBasi mpupoja uzinydeHus. TersioBoe wuziydeHue. AOCOIIOTHO YEpHOE TeJo.
3akoHbI TeruioBoro uanydeHus (3akonnbl Kupxroda, Credana-boasiimana, Buna, popmyia
Penes-Jlxunca).

27. KBanToBas runoresa [lmanka. @opmyna [lnanka. CBeToBble KBAHTBI. DHEPIHUsl, UMITYJIbC
1 Macca ()OTOHOB.

28. ®oTo3hPeKT U ero 3aKoHbI. YpaBHEHHME OHHINTEHHA JJig BHemIHero ¢oTtoaddekTa.
Kpacnas rpannna. KopryckyisipHo-BOJIHOBOM yaau3Mm CBeTa.

29. Mogenu atoMoB. JIuneituaTsiil ciekTp atoma Bogopoaa. @opmyina bansmepa.

30. Teopus atoma Bojoposa 1o bopy. Iloctynatel bopa. Paauyc u sHeprus craiidoHapHbIX
op6uT. 3HaueHue u HelpocTaTku Teopuu bopa.

31. KopnyckynsipHO- BOJIHOBOM nyaniu3M matepuu. I'unotesa ne- bpoitns. [nuHa BOIHBI Jie-
Bpoitns. CootHomenue HeomnpeaeneHnocteil. BomHoBast ¢yakuus u ee cBoiicta. Onucanue
MHUKPOYACTUIl B KBAHTOBOU MEXaHUKE.

32. VpaBuenue Ilpenunrepa (BpeMEeHHOE U cCTallUOHapHOE). Pe3ynabTaThl pelieHus
ypaBHenusi penunrepa ajist ABUKEHUSI CBOOOJHONW YACTULBI U JJISI ABUXKEHUSI YACTHUILIBI B
MPSMOYTOJIBHON MOTEHITMATBHON siMe. TyHHETbHBIN 3 (DeKT.

33. AToMm BoJIopoJia B KBaHTOBOM MexaHuke. KBantoBbie uncia. [IpaBuia otdopa.

34. Ciun  osnektpoHa. Ilpunmun Ilaymu. PacnpeneneHue 3J€KTpOHOB B aTOME IO
COCTOSIHUSIM.

35. 30HHAas Teopusi MPOBOJUMOCTH TBEPBIX T€J. 3aMOJIHEHUE 30H 3JIeKTpOHAMU. MeTasibl,
MOJIYIIPOBOIHUKH, TUIICKTPUKHU.

36. CoOcTBeHHas U MPUMECHAS! TPOBOJIMMOCTD MTOJIYIIPOBOJHUKOB.

37. CocTtaB atoMHOro siapa. JHeprus cBsizu, nedekt macc. CBOWCTBa SAEPHBIX CHIL.
dyHaaMeHTaIbHbIE B3aUMOICUCTBUA. MoAen aTOMHOTO Spa.

38. PaqnoakTMBHOCTh. 3aKOH paJUOAKTUBHOTO pacnaja. IlpaBuna cmemenus. Buabl
pacnagos.

39. A nepHble peakunu U UX OCHOBHbIE TUIIBL. LlenHas peakius nenenus. Peakiiuu cunresa.
40. DnemeHTapHble 4acTullbl. Kriaccudukamus 3JIeMeHTapHBIX dYacTHIl. YacTursl U
AHTUYACTULIBL. TUIBI B3aMMOACHCTBUIA 37IeMEHTAPHBIX YACTHLL.

9. YYEBHO- METOANMYECKOE 1 NTHOOPMALIMOHHOE OBECIIEYEHUME
YYEBHOTI O ITPEJIMETA
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KBaHTOBAs OMNTHKA. DJEMEHTHI (U3UKK aToMa U aToMHoro spa/ AmMI'Y, MDD ; cocrt.: O.
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0) mporpamMmMHoe obecrieueHne 1 MHTepHET-pecypChbl

Ne HaunmenoBanue Ormnucanue

1 [ http://e.Janbook.com DOnexkTpoHHas OubnuoTeyHass cucrema «lM3maTenbcTBa
Jlanb», TeMaTWMYeCKHWE TIaKeThl: MaTeMaTuka, (u3uka,
WH)XEHEPHO-TEXHUYECKNE HAYKU, XUMHUSI.

2 | http:// DnekTpoHHO- Oubnuoteunass cucrtema [PRbooks —
www.iprbookshop.ru/ Hay4yHO- oOpa30oBaTeNbHBIA pecypc IS pelIeHus 3a1ad
obyuenuss B Poccum u 3a pyOexoMm. VYHHUKalIbHAs
miatpopma ODBC IPRbooks o0BenuHsIET HOBeiIme




MH(}OPMAIIMOHHBIE TEXHOJIOTMHU U YUYEOHYIO JINLIEH3MOHHYIO
mutepatypy. Kontentr OBC IPRbooks otBeuaer
TpeOoBaHUsIM  cTaHgapToB  Bblcied  mkoiel, CIIO,
JIOTIOJIHUTENIBHOTO U JUCTAHIIMOHHOrO obpa3oBanusi. DbC
IPRbooks B mosHOM 00beMe COOTBETCTBYET TPeOOBAHUSIM
3akoHojartenbcTBa PO B chepe oOpazoBaHus.

3 | http://elibrary.ru Hayunas snextpoHHas OubanoTeKa KypHaJIOB.

B) npodeccrnoHa bHble 0a3bl JAHHBIX U HHHOPMAIIMOHHBIE CIIPABOYHBIE CHCTEMBbI

Ne HaumenoBanue Onucanue
1 | https://uisrussia.msu.ru/ | YauBepcuterckass mHpopmarmonHas cuctema POCCHUSA
(YUC POCCHA).
2 | http:// dxdy.ru/ fizika- | Hayunerit ¢opym. @Pusuka, Marematuka, Xumus,
£2.html Mexanuka wu Texnuka. OOCyXIeHHE TEOPETUUECKUX

BOIPOCOB, BXOISIIMX B CTaHJApTHbIE y4eOHbIE KYPCHI.
JMCKyCCUOHHBIE TeMbl (DU3UKH: MOMBITKH OMPOBEPIKEHUS
KJIaccuyeckux Teopuit u T.11. OOCyKaeHre HEeTPUBUATIbHbBIX
U HeCTaHAAPTHBIX Yy4eOHbIX 3amau. [lose3Hwle pecypchbl
CEeTH, Co/iepXkKalue MaTepuaIbl IO PU3NKeE.

3 | https://www.runnet.ru RUNNet (Russian UNiversity Network) - kpynHeiimas B
Poccun Hay4YHO- obpazoBaTenbHas
TEJIEKOMMYHMKAIIMOHHAS CETh, 00JIaJaoImasi IPOTSHKEHHON
BBICOKOCKOPOCTHON MarucTpaibHON HH(PPACTPYKTYypoH u
MEXAYHAPOAHBIMU KaHaJlaMH, 00ecreunBaIMu
HMHTETrpaALMIO C 3apyOeKHBIMU HAYyYHO- 00pPa30BATEIbHBIMU
cetsmu (National Research and Education Networks,

NREN) u ¢ UnTepher.
4 | https:// MuHHCTEpCTBO  HAayKM H  BBICHIEro  0Opa3oBaHUS
minobrnauki.gov.ru/ Poccuiickoit @enepanyu
10. MATEPUAJIBHO- TEXHUYECKOE OBECIHEYEHUE YYEBHOI'O

INMPEJIMETA

3aHatus 1o gucuuiuinHe «Ddusznka» MNpoBOASTCA B CHEIUAJBHBIX IMOMEIIEHUSX,
MPEICTABIISIONUX COO0M yueOHbIE ayTUTOPUU IJIsI IIPOBEICHUS 3aHATUIN JIEKIIMOHHOTO THUTIA,
3aHSATUH CEMHHApPCKOTO THIIA, T'PYIIOBBIX W WHAWBHUIYAJbHBIX KOHCYJIBTAIMH, TEKYIIETO
KOHTPOJII M TMPOMEKYTOUHOH aTrectaruu. CrienraibHble MMOMEIIEHUS YKOMIUIEKTOBAHBI
CIEIUAIN3UPOBAHHON MeOeIbI0 M TEXHUYECKUMH CPEACTBAMU OOYUYEHUS, CITYXKAIIUMH s
MpeACcTaBIeHUs] yueOHOM mHpopmanuu 00Ol aynuTopuu. Bce momenieHusi, B KOTOPBIX
MPOBOJATCS 3aHSATHS, COOTBETCTBYIOT JICUCTBYIOIIMM IPOTUBOIIOXKAPHBIM IpaBWIaM U
HOPMaM.

Kaxnpiit oOyuaroruiics oOecrieueH WHIWBUAYAJIBHBIM HEOTPAHUYEHHBIM JIOCTYIIOM K
9JIEKTPOHHO- OMOJIMOTEYHBIM  CHUCTEeMaM M K  3JIEKTpOHHOW  MH(POPMAIIMOHHO-
00pa3oBaTEIbHON Cpe/le YHUBEPCUTETA.

CamocrosTenbHas  paboTta 00y4JaroIIuXCs OCYIIIECTBIISACTCS B MTOMEIICHUSIX,
OCHAILICHHBIX KOMIIBIOTEPHON TEXHUKOM C BO3MOKHOCTBIO MTOJKIIFOUEHUS K ceTh «HTepHEeT»
u obecredyeHrneM JOCTylna B 3JEKTPOHHYI0 HH(POPMALMOHHO- 00pa30BaTEIbHYIO Cpery
YHUBEPCUTETA

Ha 3anstusix npumeHnsiercst cienyoiee TexHudyeckoe oOopymoBanue: [IOBM Ha 06ase
nporeccopa Intel Pentium, mpoexktop



