MHWHUCTEPCTBO OBPA30BAHMS U HAYKHA POCCUMCKOM ®EJIEPALIUUA

degepalibHOE TOCyIapcTBEHHOE G107KeTHOE 00pa3oBaTe/IbHOE YIPeKAeHHEe BBICIIEro
npodeccHOHAILHOr0 00pa30BaAHHS

«TOMCKUI TrOCYJIAPCTBEHHBIA YHUBEPCUTET CUCTEM YIIPABJIEHUSA U
PATMODJIEKTPOHUKMN» (TYCYP)
YTBEPXKIAIO
JupeKTop nenapramMeHTa 06pa3oBaHusl
" o / I.E.Tposin

7L 2

«» - 2016 .
PABOYAS IPOTPAMMA YYEBHOM JUCHUIIJIMHBI

OU3UKA
(HauMeHOBaHHE y4eOHOH TUCIUILINHBI)

YpoBeHb OCHOBHO#M 00pa3oBaTeIbHOM ITPOrpaMMBbl O0axaJjaBpHaT
Hamnpasnenue moaroroku 11.03.04  «9/1eKTpOHHKA H HAHO3JIEKTPOHHKA)
[Tpodmie « IIpoMbImIeHHAS 3JIEKTPOHHKA)»
®opma 00ydeHus OYHas
dakynbreT aeKTpoHHOI TexHHKH (PIT)
Kadenpa mpompimiennoii 3jexrponuxu ( IIpJ)
Kypc 1,2 Cemectp__ 2,34

Yueonblii nyian Hadopa 2013 roga u mocjaefyOmHUXx jJer

Pacnpenesienne pa6o4yero BpeMeHH:

A (o] N < wn =) r~ ] =
Buabl yue6noii paboTsi B | Be oy Ba | BB | B B B =
Ne g /g8 |¢g|g|g|g|e |8 | =
= s s = s = i s | R =
*] %] -°] -°] Q %] %] %) =
Q Q Q Q Q Q Q Q =
1.| Jlexnumn 36 | 36 | 24 96 | wacos
2.| JIaGopaTopHbie paboThl 20 | 20 | 20 60 | wacos
3.| IlpakTHYeCKHE 3aHATHA 34 | 34 | 24 92 | yacos
" Kypcooii npoext/padora (KPC) 4acoB
' (aynuTopHas) _ ) )
5.| Bcero aynutopubix 3ansataii (Cymma 1-4) 90 | 90 | 68 248 | yacos
6. W3 Hux B HHTEPAKTHBHOI (popme 18 | 18 | 12 48 | wacos
CamocTosiTeJibHAsA padoTa CTYAeHTOB 4acoB
7. 9 | 54 | 76 220
(CPC)
8. | Beero (0e3 9x3amena) (Cymma 5,7) 180 | 144 | 144 468 | uacos
CamocT. pa6oTa Ha HOArOTOBKY, CAA4y JacoB
9 36 36
IK3aMeHa
10| O0masi TpyA0eMKOCTh (Cymma 8,9) 180 | 144 | 180 504 | vacos
(B 3a4eTHBIX eJHHANAX) 5 4 5 14 | BET

JOudpepennupoBanublii 3a4eT — 2,3 cemecTp, IK3aMeH 4 cemecTp

Tomck 2016
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Paccmotpena u o1o0peHa Ha 3aceaHuu Kadeaps
npotokon Ne 112 or« 4 » 3 2016 1.

Pa6ouas nporpamma cocrasieHa ¢ yueroM tpebosanuii ®enepanbHoro I'ocyapcTBeHHOro
o6pazoBaTebHOro cTanaapTa Beiciero obpasosanus (PI'OC BO) no HanpaBieHHIO IIOATOTOBKH
11.03.04 «DneKTpOHMKA ¥ HAHOXJIEKTPOHMKAY, YTBEPHKIEHHOTO IpHUKa3oM MuHHCTEpCTBA
obpaszoBanus u Hayku Poccun Ne218 ot 12.03.2015.

[IporpaMma paccMOTpeHa M YTBEpIK/IeHa Ha 3aceqaHnu kadenpsl Gusuku 4 mapra 2016r., IpoTOKON
No 112.

//'\
( / e
Pa3paboTunku JIOIEHT, Kad. GU3UKHU %/z/w yy Opnosckas JI.B.
(momkHOCTD, Kadeapa) (/ (moAnucs) (®.1.0.)
3aB. kadenpoit  mpodeccop. kad. hpuznukn LA~ Oxkc. EM.
(momkHOCTD, Kadeapa) (HOHPZH/ICB) (®.1.0.)

PaGoyas mporpamma coryiacoBana ¢ (GpakysibTeToM, NpoHIMpyIOIeii 1 BhITycKaromei kaderpamu
HAIpaBJIeHHUs MMOJITOTOBKH (CIIEIIUATBHOCTH).

/ Jlexan ®OT W— Boponun A.A.

(na3Banue axyapTera) (nonnécs) / (®.1.0.)
3aB. nmpodunmpyomeit / ”‘/1
kapenpoit  IIpD //1//“ Muxanpuenko C.I.
(Ha3Banue kadeaps) (TTOIIHCH) (©.1.0.)
3aB. BhIyCKaroIei /
kapenport  [IpD %, Muxanbuenko C.I'.
(Ha3BaHue kKaenapsl) (HOHD[%b) (®.1.0.)
OKCHEepTHI:
Kad. ¢usuku, 10o1eHT %’Jﬁi_‘%\ Menosuuk A.B.
(MecTo paboTHI, 3aHUMaeMast JOJDKHOCTE)  (TIOAIHUCH) (®.1.0.)
Kad. ¢pus. 2meKTpoHHKH, JOIEHT 2/ Lecericfy __Uycroeposa ULA.
(MecTo paboTHI, 3aHUMaeMast JOJKHOCTD) (TIOJIHCH) (®.1.0.)
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3
1 Henun 1 3272494 JUCHHILIHHBI « DU3HKA»

MozepHu3alys ¥ pasBuTHEe Kypca oOmiel Gpu3uKku CBA3aHBI C BO3paCTarollell POJIbIO
dyHIaMeHTAIBHBIX HayK B MOATOTOBKe OakanaBpa. BHelpeHHe BBICOKHX TEXHOJIOTUH
IperoaraeT OCHOBATeNbHOE 3HAKOMCTBO KaK C KJIAaCCHYECKHMH, TaK H C HOBEHIINMH
MeTO/laMH ¥ pe3ysbTaTaMHi (M3MYecKux uccnenoBanuid. Ilpu sTom OaxayaBp JOJDKEH
MONYYATh He TOJBKO (PM3UUECKHE 3HAHHUS, HO M HABBIKM WX NAlbHEHLIEro MOMOIHEHM,
HAYYHUTBCS MOIB30BATHCS COBPEMEHHOM TUTEPATypOii, B TOM 1HCIIe 3JIEKTPOHHOM.

dusmKa co3JaeT yHUBEpCAbHYIO 0a3y Juisd H3y4eHHs o01enpodeccuoHalbHbIX U
CleLMATbHBIX MCIMIUINH, 3aKiafbBaeT (yHZAMEHT IOCTe/ylouero oOyueHus B
MarucTparype, acrupantype. OHa aéT LelTbHOEe MPEJICTABICHHE O GU3UIECKUX 3aKOHAX
OKPY’XaIOIIIero Mupa B MX €IMHCTBE W B3aHMMOCBA3M, BOOpYXaeT OaxajiaBpoB
HeOoOXOIMMBIMU 3HAHUSMH JUIsS PENIEHUs] HayYHO-TEXHUYECKUX 3a1a4 B TCOPETHUICCKUX H
IPUKJIAHBIX acleKTax.

2 MecTo aAucHMIUIMHBI B cTpykType OOII: GazoBasi 4acTh HHKJIA 00IAX
MaTeMaTHYeCKHX H eCTeCTBEHHOHAYYHbIX TUCHHIIHH.

Jlucuumumaa «Pu3nuKa» BXOAUT B 0a30BYIO YacTh LMK OOIIMX MAaTEMAaTHYCCKHUX M
eCTECTBEHHOHAYYHBIX JMCUMIUIMH B TOCYJApCTBEHHBIX 00pa30BaTE/bHBIX CTAHIApTaX
tperbero nokonenus ®IOC BO - B.1.b.9. Msyuenue (U3UKH OCHOBBIBACTCS Ha
TIpe/IIIeCTBYIOIMX JUCLMIUIHHAX: «MaTtemarukay. 3HaHUA U HABBIKH, MOIYYCHHBIC TIPH
M3yuyeHHd (U3MKH, HCIONB3YIOTCS B IMOCIEAYIOIMX JUCUHMIUIMHAX —TyMaHMTapHOTO,
COLMANGHOrO M JKOHOMHYecKkoro Iukna: «®Durocopus», npodecCHOHAIbHOTO IMKIa:
«TeopeTHyecKhe OCHOBbI JIIEKTPOTEXHHKH», «Marepuanbl OIEKTPOHHOH — TEXHUKM,
«DuU3MUecKre OCHOBBI SJIEKTPOHHKM», «TBepioTeNbHas dJeKTpoHuKa», «Bakyymnas u
IJIa3MEHHAasl JJIEKTPOHHKa», «MUKPOBOIHOBAs, KBAHTOBAas W ONTHYECKAs SJICKTPOHHKAY,
«Du3NKa KOHIEHCUPOBAHHOTO COCTOSAHU, « HaHOIIEKTPOHUKAY.

3. TpeGoBaHusl K pe3yJibTaTaM OCBOEHHSsI IHCIHILIHHBI

B npoliecce U3y4eHHs AUCLHILTHHBI JOJDKHBI ObITH C(OPMUPOBAHBI CIIEYIOLINE
xommereniuu: OIIK - 1, OIIK - 2, TIK — 1, koTopble yKa3bIBatOTCSl B COOTBETCTBUH C
dI'OC BO:

1) c10cOGHOCTH MPEICTABIIATH aleKBATHYIO COBPEMEHHOMY yPOBHIO 3HAHUH HAYIHYIO
KapTHHY MHMpPa Ha OCHOBE 3HaHHs OCHOBHBIX ITOJIOXKEHHUH, 3aKOHOB U METO/IOB
ecTecTBeHHBIX HayK ¥ Matematrku (OTIK-1);

2) coCOOHOCTH BBISIBISITH €CTECTBEHHOHAYYHYIO CYHIHOCTD npo0OJieM, BO3ZHUKAIOIUX B
xo0j1e TIpo(heCCHOHANBHOM AeSTENLHOCTH, IPUBIICYb 1718 UX PEIICHHUS COOTBETCTBYIOLLUH
dusuko-maTemarudeckuit anmnapat (OIK-2);

3) cHOCOGHOCTH CTPOUTH pOCTeIINe PU3NIECKHE U MATEMATHYCCKIE MOJICIIH
npubOpPOB, CXEM, YCTPOKCTB U yCTAHOBOK 3JICKTPOHUKH U HAHOOJICKTPOHUKH
Pa3IMYHOrO (yHKIHOHATBHOTO HA3HAUECHHUS, @ TAKKE CIOJIb30BaTh CTAH/IAPTHBIC
IPOrpaMMHBIE CPEJICTBA UX KOMITBIOTEPHOIO MOIETMPOBAHMS (TIK-1).

B pesynbrare W3y4eHHs AUCLUIUIMHBL CTYAEHT JOJDKEH:
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3HaThb:

- OCHOBHBIE 3aKOHBI MEXaHUKH,

- OCHOBHBIE 3aKOHBI TEPMOIMHAMHUKH H MOJIEKYIIAPHON (U3UKH;

- OCHOBHBIE 3aKOHBI 3JIEKTPHUYECTBA U MarHETU3Ma,

- OCHOBEI TEOPHH KOJICOAHUH U BOJIH, ONITUKH;

- OCHOBBI KBaHTOBOM (DU3UKH U (PU3UKHU TBEPAOTO TENA;

- OCHOBBI sAZIepHON (DU3UKK 1 PU3KMKHU DJIEMEHTapHbIX YaCTHUII.

Ymersb:

- CTPOUTH MaTeMaTHYECKHe MOJICNN (PU3HMIECKHUX SBICHUH 1 IPOLIECCOB;

- peliaTh THIIOBbIE IPUKJIafHbIe QU3NYECKHE 3a/1a4H;

- aHaIM3MPOBAaTh W IMPHUMEHATh (QU3MYECKHEe SABICHUA U > QexTsl Ui peIIeHUs
IPAaKTUYECKUX 3a7a4

Baapern:

- HaBBIKAMH TEOPETHYECKOTO MCCIIEAOBAHMS (GU3NIECKUX SBICHHUH U TIPOLECCOB;

- HABBIKAMH [POBEIEHHS (PU3MUECKOTO SKCIIEPUMEHTa U 00PabOTKH €ro pe3yJIbTaTos.

4. OGbeM JUCHHMIIMHBI M BHABI y4eOHOH pabdoThI

O61ast TPYA0€MKOCTb JUCLIMIIITMHBI COCTABIIACT 14 sauetHbix equnuil (3ET).
Bu yueOHOM pabOThI Bcero | CemecTpbl
4acoB
1 2 3 +
AyauTopHbIe 3aHATHS (BCero) 248 90 | 90 | 68
B Tom umncie:
Jlekuuu 96 36 | 36 | 24
Jla6oparopusie pabotsl (JIP) 60 20 | 20 | 20
[MpaxTryeckue 3anstus (I13) 78 34 | 34 | 24
CamocrosiTe/ibHasi padoTa (Bcero) 220 90 | %4 | 76
B Tom uucie:
[TpopaboTka JeKIUOHHOro MaTepuala v 70 25 25 20
[IOJIrOTOBKA K KOHTPOJIbHBIM MEPOIPHUITHIM
[ToaroroBka K MpakTUYECKUM 3aHATUSIM U 102 35 | 35 | 32
BBIITOJIHEHWE MHIMBHUIYJIbHBIX 33 JaHHM
[ToaroToBKa K BBHITIOJIHEHHUIO U 3alUTE 48 16 16 16

71a60paToOpHBIX paboT

Bui poMexyTOYHOMN aTTecTallly (3K3aMeH) 36 36
OO611ast TPy 10€MKOCTb, yac 504 180 | 144 | 180
3ayeTHBIE €IUHULIBI TPYIOEMKOCTH 14 5 4 5

JudpepeHunpoBaHHbIH 3a4eT — 2, 3 ceMeCTpbl
Dk3aMeH 4 ceMecTp
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5. Conepxanue QUCIUILIMHBI
5.1. Pazjiesbl JUCLMIUIMH U BUJIbI 3aHATUH

CornacoeaHa Ha noprtane N 5929

: .~ | @opmupy-
= T < QO =
No HaumeHoBaHue pasaeia E % = E E § %S qE) Ci § eMbIe
n/n JUCIUTIAHBI = ez &8l12e R 50 KOMIIETEH
= é‘i SIE 80 9E 28 845071
A= (OIIK, IIK)
BTOPOU CEMECTP
1 Kitaccuueckas u 10 8 10 26 54 OIIK-1,
peNSITUBUCTCKAsE MEXaHUKa OI1K-2
2 Mounexynsipaas ¢puzuka. | 8 . 8 26 46 OIK-1,
TepmonrHaMHuKa. OI'lK-2
3 DeKTpOCTaTUKA 10 |8 10 26 54 OIIK-1,
OIK-2,
[TK-1
4 [TocTosTHHBIN 8 6 12 26 OIIK-1,
3JIEKTPUUECKUN TOK B OIIK-2,
MeTaJljlax, BaKyyMe M razax [TK-1
TPETUM CEMECTP
5 DeKTpOMarHeTU3M 12 8 10 18 48 | OIIK-1,
OI'lK-2,
[TK-1
6 KoseGanus v BOJIHBI 10 4 8 18 40 | OIIK-1,
OI'lK-2,
I1K-1
7 BoinHoBas onTHka. 14 8 16 18 56 | OIIK-1,
BzaumoaeiicTBue OIlK-2,
U3JIyYEHHUsI C BELLIECTBOM. [1K-1
KBanToBas ontuka
YETBEPTBIM CEMECTP
8 DeMeHThI KBAHTOBOM 10 12 12 30 64 OIIK-1,
MEXaHUKHU OIIK-2,
_ [TK-1
9 D1eMeHTbl KBAHTOBOM 8 8 6 24 46 OIIK-1,
CTaTUCTUKH U (PU3UKH OIIK-2,
TBEpJIOTO TeJla [TK-1
10 DJIeMeHThI SAepPHON 6 6 22 34 OIK-1
bu3uKu U GU3UKU
3JIeMEHTapHBIX YACTHII.
CoBpeMeHHas puznyecKas
KapTHHA MUpa
HUTOI'O, yacoB 96 60 92 220 468




5.2 Coaep:xkaHue pa3e/ioB IHCUHIINHBI

6
(o JIeKuHsAM)

HaumenoBanue
pa3zenoB

Coaep)kaHue paszieioB

Tpynoém-
KOCTb
(uac)

dopMuUpyemMbIe
KOMIIETEHLIMH
(OT1K, T1K)

1 Kaaccuyeckas 1
PeNATHBHCTCKAS
MeXaHHKA

1.1 Benenue. @usnka B CUCTEME €CTECTBEHHBIX

Hayk. O01mas cTpykrypa Kypca Qpu3nku.
Mexanuka. OCHOBHbBIE KHHEMATHYCCKHE
XapaKTepPUCTUKH MOCTYNATEIbHOIO U
BpaIaTeIbHOrO JIBHIKCHUS.

1.2 MuepuuaibHble CUCTEMBI OTCYETA U 3aKOHBI
Hptotona. Cuibl B Mexanuke. Pabora u
KuHeTHuecKas dHeprus. KoncepBaTHBHBIC CUIIBI

1 NoTeHIHaTbHas dHeprust. CBsI3b MEXy CHUIION U

HOTEHIIMAIBHOM SHEepruel. 3aKOH COXPaHEeHUS
[IOJIHOM MEXaHUYECKOH SHEPTUHU B I0JIE
MOTEHIHAIBHBIX CHII. 3aKOH COXPaHEHUS
MMITyJIbca. AGCOIOTHO yIPYTHH ¥ HEYIPYT Ui
yJlapbl.

1.3 Hennepuuanbuble cucteMbl otcuéra. Chibl
uHepiHy. [[BUXKEHHE B II0JIC TATOTCHUS.

1.4 TTousTre abCOJIIOTHO TBEPIOTO TEJA.
OCHOBHOE ypaBHEHHE JHHAMHKHI a0COJIOTHO
TBepaoro Tena. MoMeHT nHepiui. MOMEHT
ciibl. MOMEHT UMITYJIbCA. 3aKOH COXpaHEHHUs
MOMeHTa uMIyjabca. Kunernyeckas sHeprus
BpAIIAIOIErocs Tena.

1.5 Iocrynare DitHinTeitna. Kunemarnka
CIIELUAIBLHOM TEOPHH OTHOCHUTEIIBHOCTH.
JluHaMuKa CrelUaIbHOM TCOPHH
otHocHuTenbsHoCTH. [ToHsTHE 00 001IEH TEOPUH
OTHOCHTEJIbHOCTH.

10

OIIK-1,
OIlK-2

2 MouJaekyaspHas
Ppusuxka.
Tepmogunamuka.

2.1 MUKpOCOCTOSIHUE ¥ MAKPOCOCTOSTHHUE.
DYHKIMHA COCTOSHUSA. Y PAaBHEHHUS COCTOSTHUS
HJIeaIbHOTO U pealbHOro rasa. Pacnpenenenue
SHEPIHUH 10 CTeHeHIM cBOOOBI. DYyHKIUH
nporiecca. BHyTpeHHss DSHEPrHsl UIICATbHOTO U
peanpHOro ra3a. Pabora. I[lepsoe Hayao
TEPMOIMHAMUKHU. AlHabaTHUECKUil IIpoLecc.
2.2 TemnoéMKoCTh ueabHoro rasa. Kparkue
CBEJIEHHUS U3 TEOPHH BEPOSTHOCTEM.
PacripesieNieHust MOJIEKYJI [0 CKOPOCTSIM H
KMHETHYECKHM HeprusM. bapomerpuyeckas
¢bopmyna. Paciipesienenne MOJIEKYJI IO
MOTEHLMATBHBIM SHEPTUsiM (pacipeie/ieHue
Bonsumana). Pacnipenenenne Makcsesuia-
bonpumana.

2.3 CTaTHCTHYECKUMA BEC U OHTPOIIHS.
OG6paTHMBIe U HEOOpaTUMBIE MPOLECCHL. 3aKOH
BO3pacTaHus SHTponuu. Tperbe Hauaso
TepMOJMHAMHKH. TepMOIMHAMUYECCKUH CMBICTT
SHTPONHUHU. TerIoBble MAIIUHbI.

OIIK-1,
OIIK-2
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7

2.4 DneMeHThI pU3HUECcKOM KuHETUKHU. YacTora
CTOJIKHOBEHHIA, BpeMs U JUIMHA CBOOOHOIO
npoGera. SIBieHus nepeHoca B razax - nupdysus,
BHYTpPEHHEE TPEeHHE, TEIIONPOBOTHOCTb.
3aBUCUMOCTH KO HUIIMEHTOB IIEpEHOca OT
JIaBJICHHS U TEMIIEPATyphI ra3a.

3 DJIEKTPOCTATHKA

3.1 ITousiTHe 3JEKTPOCTATHYECKOTO IOJIS.
XapaKkTepUCTHKH dJIEKTPUUECKOro nmojist Teopema
[aycca Juist BEKTOpa HANPSHKEHHOCTH
DIIEKTPOCTATHYECKOrO M0JIS B BaKyyMe.
[Tpumenenue Teopemsl ['aycca K pacueTy
HAIPSHKEHHOCTH DJIEKTPUUECKUX ITOJIECH.

3.2 Pabora cui ajeKTprueckoro nojs. Teopema
0 IUPKYJISIIUAH BEKTOpa HANPHKEHHOCTH TOJISI.
[ToTeHIMa ¥ pasHOCTh MOTEHIUANOB. CBA3b
MESK/IY HAIPSHKEHHOCTBIO M IIOTEHIIHAIOM.
PacueT moTeHIuaiIoB MPOCTEUIIHX
SIIEKTPUUECKHUX MOJIEH.

3.3 DyeKTpuYecKoe 0JI€ TUIOJIS.
DJIeKTPUYECKHUH 0B BO BHEITHEM
SJICKTPHUYECKOM I10JIe. SIBIICHHE MOJIIpU3aIiN
JMDIIEKTPUKOB. [10ISIpHU30BaHHOCTD JAMDJICKTPUKA
U JIU3JIEKTPUIECKasi BOCIIPUUMUYUBOCTb.

3.4 Dnextpuueckoe cMemnenue. Teopema ["aycca
JUI BEKTOpa JIEKTPHUECKOrO CMELIEHHUSL.
DIIEKTPUYECKOE 0JIe B IUIIIEKTPUKE. Y CIIOBHS HA
IpaHUIle JIBYX JAUIIEKTPHKOB.

3.5 DieKTpUYecKoe 10JI€ BHYTPH IIPOBOJIHUKA U Y
ero oBepxHoctu. Pacnpenenenue 3apsja B
poBoiHUKE. [[pOBOTHUKH B 3JIEKTPUYCCKOM
oJie. DIEKTPOEMKOCTh YEAUHEHHOTO
npoBoaHuka. Kongencaropsl. OHeprus
3apsHKEHHOT0 KOH/IEHCAaTOpa. DHEPrus
3IEKTPHUECKOro mojsi. O0bEMHAs IIOTHOCTh
SHEPruu.

10

OIIK-1,
OIlK-2,
[1K-1

4 ITocTostHubIH

JJIEKTPHYCCKHH
TOK B MeTAJLJIAX,
BaKyyMy H rasax

4.1 INocTosiHHBIA d5eKTpryeckuit Tok. Cuia u
IUIOTHOCTH TOKA. 3aBUCHMOCTb IUIOTHOCTH TOKA
OT XapaKTepUCTHK HOCUTENEH ToKa. Y paBHEHHUE
HETPEPHIBHOCTHU JJIS INIOTHOCTH TOKA.

4.2 CropoHHHKE CHIIBI ¥ 3.1.c. 3akoH Oma u
Jlxoyns — Jlenna B auddepeHnuaibsHoi u
HHTErpabHOM (popMe. MOIIHOCTE TOKA.

4.3 DjeKTpuYeCKUil TOK B BaKyyMe. 3aKOH
Borycnasckoro — Jlenrmropa.

4.4 DyiexTpUYECKHiA TOK B ra3ax. Bujibl ra30BbIX
paspsinoB. Monuzanus ra3a. PexomOunarust
HoHOB. HecamocTosITenbHbBIN 1
CaMOCTOSTEIbHBIN pa3psibl. Bropuynas sMuccusl.
[Toustre o ma3me. [ImazmMa B MarHUTHOM ITOJIC.

OIIK-1,
OIIK-2,
[1K-1
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5 DJIEKTPOMAarHe-
TH3M

5.1 MarauTHOE 110JIe B Bakyyme. 3akoH buo-
Casapa-Jlamaca. Teopema I"aycca ayist BeKTOpa
arHUTHON MHIYKITHH.

5.2 Teopema O IUPKYJISIAN BEKTOPA MATHUTHOM
unykiun. [lone conenonna u Topoua.

5.3 JIBrokeHHE 3aps0B U TOKOB B MArHUTHOM
none. Cuna Amnepa. Cwna Jlopenna. Pabora,
coBepIaemas IpH NepeMeleH|H IIPOBOHIKA U
KOHTYpa C TOKOM B MarHuTHOM 1oJje.Odpext
Xoua.

5.4 MarauTHOE 10JIe B BeLecTBe. Buibl
MaraetukoB. HamaraumueHHOCTB. BekTop
HanpsHKEHHOCTH MAarHUTHOTO NoJIst. MarnuTHast
HPOHMIAEMOCTD cpesibl. Teopema 0 LUKy
BEKTOPA HANPSHKEHHOCTH MarHUTHOT'O ITOJISL.

5.5 SIBneHue HIEKTPOMArHUTHOM  HHIYKIIHH.
[Tpupona 3.a.c. uHAYKIMHU. LUpKyJisius BeKTOpa
HANpPsSHKEHHOCTH BHXPEBOTO MArHUTHOIO IOJIS.
SlBneHnne  caMOMHAYKIMH.  MHIYKTHBHOCTS.
B3aumnas wHaykuus. Tok Ipu 3aMBIKaHUU U
pa3MbIKaHUH LETIH.

5.6 DHeprust MarHUTHOTO 110J1s1. OOBEMHAS
IUIOTHOCTB YHEpruu. BUxpeBoe dJieKTpuyecKoe
nosue. Tok cmemenus. YpaBHeHus Makcseiia B
MHTErpaibHOM 1 JudhepeHnnansHon Gopmax.
OTHOCHTEIBHOCTD AJIEKTPUUYECKOIO ¥ MATHUTHOTO
IIOJIEH.

12

OIIK-1,
OIIK-2,
[1K-1

6 Kosneoanus n
BOJIHBI

6.1 Mexanuueckue Konebanus. MneanbHpii
rapMOHHYECKUH OCIIMILIATOP.
JnddepeHnuanbHoe ypaBHEHUE TAPMOHHYECKOTO
OCHHJUIATOPA ¥ €ro pelieHue. AMIIIMTY /1A,
yacToTa ¥ (haza kosiebanuil. Dneprus
rapMOHHYECKOro KosieOaHusl.

6.2 CBOGOIHbIE 3aTyXaIOIINE KOJIeOaHusI
OCILHJUIATOPA C MOTEPIMH. BBIHYX/IEHHbIC
konebanus. Cnoxenue konedanuit (buenus,
¢urypst Jluccaxy). [lonsatue o criekrpe
xosebanuii. CBsi3aHHBIE KOJIEOaHHS.

6.3 DnexTpoMarHuTHeIe Kojebanus. CBoOOHbIE
KoJyieOaHusl — COOCTBEHHBIE M 3aTyXarollue.
BeinysxaeHHbIe Kosebanus. Pesonanc Toka u
HanpspkeHusi. [lepeMeHHbIi TOK.
BBICOKOYaCTOTHBIE TOKH.

6.4 BoHBI B yIIpyroii cpezie. Y paBHEHUE BOJIHBL
JlHa BOJIHBI, aMIUIUTY/IA BOJIHEI, BOJJHOBOE
4ucIio, ¢aza BoJHBL. Pa3oBas CKOPOCTh YIPYIUX
BOJIH B ra3ax, XXHJIKOCTSX U TBEPJbIX TeNax.
['pymmoBast ckopocTb. BoiHOBOE ypaBHEHHE.
DHepreTHYECKUE XapaKTEPUCTUKHU YIIPYTHX BOJIH.
Bektop YMoBa. IHTEHCUBHOCTD. ;
Wnteppepennns u audpaxius Bond. Crosune
BostHBL. Dddekt Jlonnepa B aKyCTHKE.

6.5 DIeKTpOMarHUTHBIE BOJIHBI. Y pABHECHHSI
IUIOCKUX U c(heprudecKux BoJH. BoiHoBoe

10

OIIK-1,
OIlK-2,
[1K-1
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ypaBHEHHE IS 3IEKTPOMArHUTHOTO MOJIS.
JHEpreTHUECKHE XapaKTePHCTHKH
3IeKTPOMATHUTHBIX BOJIH. Bexrop YMoBa —
[ToiiHTHHTA.

7 BoJsiHoBasi ONITHKA.
BzaumojeiicrBue
H3JIy4eHus ¢
BeleCTBOM.
KBanToBast
ONTHKA

7.1 KorepeHTHOCTb CBETOBBIX BOJIH.
ViTepdepeHius CBeTa OT IBYX KOTCpEeHTHRIX
sctounukos. Onerr [OHra. VinTepdepenims
cBeTa B TOHKHX TUIeHKaX. IIpOCBETICHHE ONITAKM.
WurephepoMeTphl.

7.2 Jludpaxitus CBETOBBIX BOJIH. [TpuHIAIT
Toitrenca-Openens. Meto 30H Openest.
Tuppaxims Openens Ha OTBEPCTHH 1 JICKE.

7.3 JIudpaxmmst ®paynrodepa Ha OJHOH HIETH U
nu(paKIHOHHON PEIIeTKE. Pasperuarormast
CIIOCOBHOCT ONTHYECKUX IpuGopoB. IIonsTHe O
rosorpapuyeckoM METO/IE MOy ICHIs 1
BOCCTaHOBJICHHS N300 paKEHHH.

7.4 Tlonsipu3anusi CBETA. EcTecTBEHHBIN 1
noysIpU30BaHHEIH cBET. I1oTyIeHHe 1 aHaIHS
IHHEIHO-TOPH30BAHHOTO CBETa. 3aKOH
Masmoca. [Tonspu3anus cBeTa Mpyu OTPaXCHIH.
3akon Bproctepa. J{BoiHOE JIy4eNpeloMICHHC.
[Tpoxos/JIeHre CBETA Yepe3 nuHelHbIe (a3oBbIC
wactuHky. ViHTepdepeHIus noIsapu30BaHHOTO
cBeTa. VIcKyCCTBEHHAs! ONTHYECKAs aHU30TPOIIHL.
DJIeKTPOOITUYECKHE U MATHUTOONTHICCKHE

s} dexTsL

7.5 B3aumoaeiicTBE H3Iy4CHUS € BEMICCTBOM.
HopmasibHast 1 aHOMasbHask AHCIEPCHH.
TMoromenue cseta. 3akon byrepa. CBa3b
JWCIIEpCHH ¢ TIOrIomenyneM. PaccesHne cBeTa.
7.6 TerioBoe U3Iy4YeHHE ¥ TIOMUHECCICHIIMA.
CrieKTpasbHbIe XapakTePUCTUKH TEILIOBOTO
p3ydeHnst. AOCOJIOTHO YEPHOE TEJIO. 3aKoH
Kupxroga. 3axon Crepana — BonpumMana.
3axounl Buna. ®opmyia [Tnanka. KBaHTOBOC
00DbICHEHNE 3aKOHOB TEIUIOBOTO M3JIyICHHUA.

7.7 KopIycKyJisIpHO-BOJIHOBOH Jlyajii3M CBETA.
Dddext Komnrona. Jlapienne cBeTa.

14

OIlK-1,
OIlK-2,
[TK-1

Jj1eMeHThbI
8 KBAHTOBOM
MeXaHHKH

8.1 BOJIHOBBIE CBOMCTBA MEKpOUAcTHIL. I nmoresa
ne Bpoiinst. Jlndpaxiys MUKPOIacTHIL.
COOTHOIIEHHE HEOTPeIeTEHHOCTEH] [eiizenOepra.
BonnoBast QyHKIHUS, €€ CTATUCTHYECCKHUH CMBICIL.
Ypasuenue [Ipenunrepa. KBanroBas yacTuna B
IPAMOYTOJIBHON MOTEHIUATBHOM sIME.

8.2 TTy4oK 4acTHIL B I0JIe PSIMOYTOJILHOTO
noTeHmAanbHOro 6aphepa. TyHHEIbHbIH 3¢ dexT.
8.3 [TonsTHE COOCTBEHHOTO MArHUTHOTO MOMCHTA
qacTHIB! ¥ criiHA. [10JIHBIH MOMEHT UMITYJIbCA

CornacoeaHa Ha noprtane N 5929
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YaCTHIIBI ¥ ITOJIHBIA MArHUTHBIA MOMEHT.
KBaHTOBOMEXAHMUYECKOE OIMCAHUE ATOMOB.
Craronaproe ypasHenue [lIperunrepa i
aroMma BOJI0po/ia. BoHOBBIE QYHKIMH H
KBAHTOBBIE YHC/IA. Teopusi MHOTO3JICKTPOHHOIO
aroma. IIpunmun [Taymu. KpatHocTh
BEIpO>K/IeHHsL. [paBuyia oTOOpa JUIs KBAHTOBBIX
epexoioB. MexaHHJEeCKH# 1 MarHUTHBIH
MOMEHTBI amomog.  ipoMarHuTHOE OTHOIICHHE.
Ompit [lTepua u 'epraxa. Dpdexr 3eemana u
[IlTapka. DMIAPHYECKHE 3aKOHOMEPHOCTH B
atoMubIX crekrpax. @opmyna baibmepa.
8.4 KBanrtoBas Teopusi MoJieKy1. KBaHroBast
IpUpO/Ia KOBAJIEHTHO! cBsi3H. [TonsTre 00
oO6MeHHOM B3aumoeicTBHU. CIIEKTPhI MOJTIEKYTT —
3JIEKTPOHHBIE, KoJebaTeIbHbIe, BpallaTe/IbHbIC.
KomOuHaIMOHHOE paccessHue CBETa.
8.5 OnTuyecKkre KBaHTOBLIC T€HEPATOPBI.
CroHTaHHOE ¥ MHAYIIMPOBAHHOE U3Ty4YEHHE.
WHBepcHOE COCTOSIHUE BemlecTBa. OCHOBHbIE
KOMIIOHEHTEHI jIa3epa. Y CJIOBHS YCUIICHUS U
renepanuu ceeta. CBOHCTBA JIA3EPHOTO
m3aydenus. OCHOBHBIE TUIIBI JJA3€POB U UX
IIpUMEHEHHE.

9 JJIeMeHThbI
KBaHTOBOM
CTATHCTHKH U
¢pu3uKH TBEPAOTO
TeJa

9.1 OCHOBBI KBAHTOBO} CTATUCTHYECKON (DU3UKH.
TIpHHIAI TOXKAECTBEHHOCTH YacTHIL. BO30HbI 1
¢depmuonsl. PazoBoe NPOCTPAHCTBO U byHKuIHsA
pacnpenenenns. Pacnpenenenust bose —
Siamreitna u @epmu — Jlupaka. [Tonstie
IUIOTHOCTH COCTOSIHUiL. DOTOHHBIH MI€aIbHBINA
ra3. Paciipeienienre (POTOHOB 10 SHEPTHAM.
®opmyna IInanka.

9.2 DyeKTPOHHBIH HIeAIbHBIN ra3.
Pacrnipe/iesieHue 2J1€KTPOHOB 1O SHEPIUsAM MPH
pasIMYHBIX TeMIepaTypax. 3aBUCHMOCTD yPOBHS
depmu OT TEMIIEPATYPBHI.

9.3 Teopust TEIUIOEMKOCTH TBEPABIX TEIT.
DireMeHTHI KpucTautorpaguu. Ternosbie
KoJieOaHKsl KPUCTAJUINYECKON PEIICTKH.
TemoBble cBOiCTBA TBEPABIX TeN. Teopus
TeruioeMKocTH DitHITeHa. Teopust
terioeMkocTH Jlebas.

9.4 DeMeHThI 30HHOM TEOPHUH TBEPIBIX TCIL.
PacieruieHue SHEpreTHIECKUX yPOBHEH TIpH
06pa3oBaHMU KPHCTAIIMYECKON PEIICTKH.
DHepreTHYecKHe 30Hbl B KPHCTAJLIAX.
PacnipesiesieHre IEKTPOHOB 110 SHEPTETHUCCKUM
30HaM. MeTaJuibl, IOJIyIIPOBOJHUKY
JMAICKTPHKH B 30HHOM Teopuu. KBaHTOBAs
TeopHsl IEKTPOIPOBOAHOCTH TBEP/IBIX TEL.

OIlK-1,
OI1K-2,
IK-1
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10 DJ1eMeHThbI
siiepHoil pu3uKH 1
puzukn
3JIeMEeHTAPHBIX
YacTHI.
Cospemennas
Ppusnyeckas

KapTHHA MHPa

10.1 Crpoenue simep. Pasmep szep. Sneprbie 6
cuiibl. JleexT Macchl, SJHEPTUs CBSI3H U
YCTOWYUBOCTH siiep. MOMEHT UMITyJIbCa 1
MAarHMTHBIA MOMEHT sijpa. Bo30yxieHHbIe
COCTOSIHUS sijiep U ramma-u3inydenue. Dddexr
Mecc6ayspa. PaanoakTHBHOCTD s1€ep. 3aKOH
PaIMOaKTUBHOIO pacnaa.

10.2 SInepusie peakiun. Knaccupuxanms
SAIEPHBIX peaKlMid. DHEPIus AAE€PHON peaKIHu.
HckyccTBeHHAs! PalHOaKTHBHOCTD. Peakuust
nenenus. Peaxuus cunresa. [Ipobiema
YIPaBJISIEMBIX TEPMOSIIEPHBIX PEAKIHH.

10.3 DneMeHTapHbIE YaCTUIBL. THIIEI
(GyH1aMEHTATBHBIX B3aUMOJIEHCTBHH.
Knaccudukarys ¥ B3auMHas IPeBpariaeMocTb
3JIEMEHTAPHBIX YACTULL. JIEIITOHBI M aJPOHBI.
AnTnyacTtuibl. KBapkoBast MoJ€b aIpOHOB.
CoBpeMeHHas pu3HyecKas KapTHHA MUDA.

OI'lK-1

5.3. Pasaesbl AHCHUIIMHBI 1 MEKIAHCHHIUIMHAPHBIE CBSI3H ¢ 00ecnevuBalOuMH
(mpeabIAyIUMH) U 00ecneYynBaeMbIMH (mocJieyIOMHMH) AHCHHIVIMHAMHA

Ne HaumenoBanue No No pazzenioB qaHHOM AUCHUIIIMHEL M3 TabJL.5. 1, 11 KOTOPBIX
/1 ofOecreuyrnBarommux HeoOXO0UMO M3ydeHHe 0OeCIIeUHBAIOIINX (TIPEIbLIYIIHNX) U
(mpenpIIymux) u obecreynBaeMbIX (ITOCIETYIOMUX ) JUCIUILUIMH
obecrieunBaeMbIX 1 2 3 4 5 6 7 8 9 10
(mocyenyromux)
JIUCITUTUIMH
IIpexmecTByomue JHCHMIIMHBI
l.lelcmaﬂMaTeMaTmca]+|+I+]+\+I+]+|+|+ +
Ilocaenyromue JHCUHIIHHBI
I | Teopernueckue + + + .2 -y
OCHOBBI
JIEKTPOTEXHHKH
2 | MaTtepuaJjbl + + + + + + +
3JIEKTPOHHOM
TeXHUKH
3 | TBepaoreiabHasn + + - + +
3JIeKTPOHHKA
4 | du3nka KoHIeH- + + + + -
CHPOBAHHOIO
COCTOSIHUSI
5 | MUKpPOBOJIHOBAS, + + - + + + + |+
KBAHTOBAasl U ONTH-
YyecKasi 3JIeKTPOHHKA
6 | HaHO3JIEKTPOHHKA + + + + + + + + |+
7 | BakyymHas u mias3- + + + + - - + |+
MEHHAasl YJIeKTPOHHKA
8 | dusuyecKne 0CHOBBI + + + + + + + |+
IJIEKTPOHHKH
9 | ®uaocopus + + + + +
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5.4. CooTBeTCTBHE KOMIETeHIMI, pOpMHPYeMbIX NPH H3YYeHUH AHCIHTLIHHDL, H

BHU/A0B 3aHSATHH

[lepeuenp Buib1 3aHATHNA ®opMbI KOHTPOJIS
KOMIIETeHIU I
Jlextuu | JlaGopatopubie | IIpakTiueckue | CamocTOATE/bHAS
3aHSTHS 3QHSATUSA pabora CTyJeHTa
OIIK-1 ¥ + + = TecToOBBIH OITPOC, OTYET
1o 1abopaTOpHOM
paboTe, KOHCIEKT
OIIK-2 + + % s WHMBHIyaIbHOE
3a/laHue, KOHTPOJIbHAS
paboTa, KOHCIIEKT
[TK-1 + + + Ortuer 110 J1abopaTOPHON
paboTe, MHAMBUIYAIBHOC
3aJlaHue, KOHCIICKT

6. MeToabl 1 (JOpMBbI OpraHu3auHu 00y YeHHs!
TeXHOJOrMH HHTEPAKTHBHOIO 00y4YeHHsl MPH PasHbIX ¢opmax 3aHATHI B Yacax

®opmel | Jlexnuu | [IpakTHuecKue IAGCPATOPHELS Bceero
MeTtobl (vac) 3aHATHs (4ac) —— (uac)
(dac)

3amuTa HHAMBHIIyIBHBIX 3alaHdi C 110~ 12 12
MO0 KOMITBIOTEPHBIX TEXHOJIOTHH
TecToBBIi OIPOC HA JEKIHSIX, OOCYIKICHUE 6 6
MyJIbTHMEANHHBIX IEMOHCTpAIIM
VCTHBIN WM TECTOBBINA OMPOC MPU 10 10
JOTYCKe M 3alluTe 1ab0paTopHbIX paboT
BeinosiHeHHe 3a/1aHUil B rpyInax Ha g g
NPAKTHUKE
Pemenye cUTyalMOHHBIX 3a/1a4 Ha g g
npuMepe JICKIIHOHHBIX JIEMOHCTpAIHi
Jlenoas urpa 4 4
WTOoro uHTEpaKTUBHBIX 3aHATHH 14 24 10 48
7. JlJaGopaTOpHBIA NPAKTHKYM

Ne HarMmeHoBaHHKE J1a0OPATOPHBIX paboT Tpyno- KomnereHuu
pa3nena u3 €MKOCTh OI1K, I1K
tabi. 5.1 (uac.)

1 e Bgojnoe 3anstie. MeToauka 00paboTKu 8 OIlK-1,

pe3yJIbTaTOB U3MEPEHUI. OI'IK-2

BpallleHUs.

e Kunemarnka paBHOYCKOPEHHOI'O

e Jlunamuka mastHHKa OOepOeka.
e MOMEHT MHEPIIUU TBEPABIX TEJL. TEIL.
e MOMEHT HHEPIMU TBEPJBIX TEJ. TeJl.
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zyyenue pacrpezeieHns: Makcsea. 4 OIIK-1,
W3syyenue pacupezenenus bonprmana OI'lIK-2
OnpeneneHne OTHOUIEHUS

TemoeMKocTeii raza metoioM Kiemana

u Jlezopma.

TenaonpoBoIHOCTH ra30B.

M3ydenue >1€KTPOCTATHYECKOTO TI0TIs 8 OIlK-1,
N3ydenue CBONCTB IMIJICKTPUKOB B OIlK-2,
I10JI€ MIJIOCKOTO KOHJ/IEHCATopa. IK-1
V3y4yeHne MarHUTHOTO TOJISt HA OCH 8 OI'lK-1,
KPYrOBOT'O BUTKA. OITK-2,
OmnpeneneHue yA€IbHOIO 3apsa TTK-1
3JIEKTPOHA METO/IOM MarHeTpoHa.

CroykeHUEe B3aUMHO MEPICHIUKYIIPHBIX 4 OIIK-1,
konebanuii (hurypst Jluccaxy). OI1K-2,
N3yuenue 3aryxaronmx T1K-1
9JIEKTPOMArHUTHBIX KOJICOaHHH.

W3yyenue 3aTyXaromux KouebaHui

KpecTooOpa3HOro MasTHHKA.

Uzyyenne uHTEp(HEPEHIIHHU JTA3EPHOTO 8 OI'lK-1,
U3JTy4EHHUS. OI1K-2,
V3yuenue audpakiyy ga3epHoOro [K-1
U3JTy4YEHHUS.

W3ydyenue siBICHMS MOJISIPU3ALUH CBETA.

M3yyeHue TEeraoBOro U3ry4eHHus.

3yuenue BHeuHero Gorosdexra.

IIpoBepka COOTHOILIEHHS

HeolpeeleHHOCTe! I (POTOHOB. 12 OIIK-1,
N3yuyenue crieKkTpa u3jaydyeHust aToMOB OIIK-2,
BOJOpOaAA. HK- 1
W3yuenue ra3oBoro Jjasepa.

OnpeieieHAE [IMPUHBI 3AMTPEIICHHOM 8 OIIK-1,
30HBI TIOJIYIIPOBOAHHUKA ONTUYECKUM OI1K-2,
METOIOM. [K-1

OmnpeenieHre MUPHHBI 3aTPEIEHHOM
30HBI ITOJIYIIPOBOIHUKA TI0
TeMITEpaTypHOM 3aBUCUMOCTH 0OpaTHOIro
TOKa JANOJIA.

TynHenpHBIN 2QPEKT B BEIPOKIECHHOM
p-n — nepexoJie.
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8. IIpakTHYeckHne 3aHATHSA

Ne Temaruka npakTHYECKUX 3aHATHI Tpynoem- | Kommnerenuuu
pazzena u3 KOCTh OIIK, TIK
tab. 5.1 (gac.)

1 e KuHemaruka mocTynareabHOrO JBUKEHHS 10 OIK-1,

e KuHemaTHKa BpamaTeIbHOTO JIBHXKEHUS OIIK-2
e 3aKOHBI JUHAMUKHA
e PaGota, sHepruu. 3aKOHbI COXpPAHEHHUSI
e PensgruBHCTCKAs MEXaHUKA ST
2 e Kilaccuueckue CTaTUCTHKU 8 OIIK-1,
e [lepBoe Hauao TEPMOIUHAMHUKH. OI'lK-2
W3onporneccrl
e Durponus. Bropoe Havaio TepMOAMHAMUKN
e SIByeHus nepeHoca B razax
3 e DJIEKTPOCTATHYECKOE MOJIE B BAKYyyMe 10 OIIK-1,
e Teopema Octporpazackoro-I'aycca ms OIIK-2,T1K-1
HaIPSHKEHHOCTH TIOJISI
e Pabora, nmorenmman DCII
e DOCII B BemecTBe
e DOueprust OCII
4 e  DIEKTPHYECKUIM TOK B METAIIAX 6 OIK-1,
e  DJEKTPUYECKHI TOK B BaKyyMe OIIK-2,
e  DJIEKTPUYECKHH TOK B razax T[K-1
8 e Marnuthoe none (MIT) B Bakyyme. Bexrop 10 OI'lK-1,
MarHuTHoi uHaykuuu. 3akon buo-Casapa- OIIK-2,
Jlarnaca TK-1
e Jlepememenue NpoBOJHUKOB C TOKOM B
MII, nBuxenue 3apsiaoB B MI1T
e SIBiieHHe 21€KTPOMArHUTHON MHYKIIUH.
OHeprus MarHUTHOTO TOJIS
e MarHuTHoOE 10Je B BEIIECTBE.
e VYpasHenus Makcseiia
6 e TapmoHHYeCKHE, 3aTyXaKOIHe KoleOaHus 8 OIIK-1,
e BriHyXIeHHbIE KOJeOaHUs Pa3IMYHON OIlK-2,
npupoabl. Pe3onanc TTK-1
e Bounsbl B ynipyroii cpene.
e  DJIeKTPOMArHUTHBIC BOJHBI. DHEPrust
BOJIHBI
7 e Unurepdepennus ceera 16 OIlK-1,
e Jludpaxuus ceera OIIK-2,
e [lonspusanus cBera [TK-1
e B3saumopelicTBHE U3TYYEHHUS C BEUIECTBOM
e TemuoBoe uznydeHue
e Baemnuii potordpdexr
e  Ddodexr Komnrona
e JlaBieHue cBera
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8 e BoiHOoBBIE CBOMCTBa BEILECTBA. 12 OIIK-1,
CooTHOIIIEHHE HEOIIPe/IeJICHHOCTEH OI1K-2,
e Vpasuenue lllpeaunrepa. Mukpoyactuua B TK-1
NOTEHIUATBHOH SIME.
e Jlorenmuanbubiii  OGapbep. TyHHENIBHBIH
apdexr
e KBaHTOBO-MEXaHHUUYECKOE OIHCaHUE
CTPOEHUS M CIIEKTPOB aTOMOB
e KBaHTOBO-MeXaHHYECKOE onucaHue
CTPOEHHS U CIIEKTPOB MOJIEKYJI.
e KoMOuHAIMOHHOE  paccessHUEe  CBETa.
WuBepcust HaceneHHOCTH. Jlazepbl
9 e KBaHTOBBIE CTATUCTUKU 6 OIIK-1,
e TermioBbie CBOMCTBA TBEPABIX TEN OIIK-2,
e  DJIEKTPOIPOBOJIHOCTH TBEPABIX TeNn TTK-1
KoHTaKThI TBEPABIX TEI
10 e Crpoenne u CBoOMicTBa sep  3aKOH 6 OIlK-1
paZiMOaKTUBHOTO pacnazia
e JSInepHble peakuuu
e DyeMeHTapHble yacTHLBL. — Du3nyeckas
KapTHHA MHpa
9. CamocTosiTesibHasi paboTa
No paznena Temarnka caMmoCTOSTEILHON Tpyno- Komme- KonTpois
U3  Tabm. paboThI €MKOCTh TEHIUH BBITIOJTHEHUS
5.1 (Oemanusayus) (gac.) OIIK, I1K paboThl
1 IlogroroBka K  BBIIIOJHEHHIO U 7 OIIK-1, | Koncnexr
3amuTe JaboparopHbix padot (JIP) OIIK-2 | Meroauveckux
ykazanuii (MVY),
3ammura JIP.
[IpopaboTka TEOPETUUECKOTO OneHka 1o uroram
Marepuaga M IOJArOTOBKa K 9 KM — rectupona-
KOHTpPOJIbHBIM MeponpustusM (KM) HUE, KOHTPOJIbHAs
pabora.
[lonroroBka K  NIPaKTUYECKUM
3aHATHIM U BBIIIOJIHEHHE 10 Ouenka npu
WH/IMBUyaJIbHBIX 3a1anuil (M3) orpoce, caada 3.
2 IlogroroBka K BBIIOJHEHHIO H 7 OIIK-1, | Koncmext MV,
3ammTe JJabopatopHbIx padot (JIP) OIIK-2 | 3aumTa JIP.
IIpopaboTka TEOPETUYECKOr 0 9 OrneHka o UToram
Marepyaja M TOATOTOBKAa K KM —
KOHTPOJIbHBIM Meponpusitusm (KM) TECTUPOBAHUE,
KOHTPOJIbHASI
[logrotoBka  k [IPAKTUYECKUM 10 pabora.
3aHATHSIM U BBITIOJTHEHHE OmeHka npu
WHJIMBHAYAIbHBIX 3a1anuii (M13) ompoce, caaya 3.
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3 [lonroroBka K BBIIOJIHEHHUIO H 8 OIIK-1, | Koucmnext MY,
3amuTe 1abopaTopHbsIx padot (JIP) OIlK-2, | 3aumra JIP.
I1K-1
[IpopaboTka TEOPETHYECKOTO Onenka 1o uroram
Marepyaga U IOATOTOBKA K 8 KM — rectupona-
KOHTpOJIbHBIM MeponpusTusiM (KM) HUE, KOHTPOJIbHAS
pabora.
[lonrotoBka K  NpaKTHYECKHM 10
3aHSITHSIM u BBINIOJTHEHHE Onenka npu
UHUBHIyaIbHBIX 3a1anuid (M13) onpoce, caava M13.
4. [IpopaboTka TEOPETHYECKOTO 6 OIIK-1, | Ouenka no uroram
Marepuajia M IOATOTOBKAa K OIlK-2, KM — tectupona-
KOHTPOJIbHBIM Meponpustusm (KM) TIK-1 HUE, KOHTPOJIbHAs
pabora.
[TonrotoBka K HpakTHYECKUM 6 Ouenka npu
3aHATUAM U BBINIOJIHCHHE omnpoce, caayda 3.
WHIUBHAYaIbHBIX 3a1anuii (U3)
5 [lonroroBka K BBIIOJIHEHUIO W 6 OIIK-1, | Koncmexr MY,
3auuTe aboparopHeix padot (JIP) OIlK-2, | 3aummura JIP.
I1K-1
IIpopaboTka TEOPETHYECKOTO OneHka 1o uroram
MarepHajla M INOATOTOBKa K KM — recruposa-
KOHTpPOJIbHBIM MeponpustusMm (KM) 6 HHUE, KOHTPOJIbHAS
pabora.
[lonrotoBka K MpakTHYECKHM
3aHSTHSIM U BBINIOJTHEHUE Onenka npu
UHUBUyaIbHBIX 3a1anuii (13) 6 onpoce, caada U3.
6 [TonroToBka K BBIIOJHEHHUIO W 6 OIIK-1, | Koncnekr MV,
3ammuTe J1abopaTopHbIX padot (JIP) OIlK-2, | 3amuTa JIP.
[IK-1
IIpopaboTka TEOPETHYECKOT0 OneHka 1o uroram
MarepHaja M IMOATOTOBKAa K KM — rectuposa-
KOHTPOJILHBIM Meporpustusm (KM) 6 HUE, KOHTPOJIbHAS
pabora.
ITongroroBka K  MpakTHYECKUM Ouenka npu
3aHATUSAM U BBITIOJIHEHHE 6 ompoce, caava M13.
UHIMBUAYaJIbHBIX 3a1anuii (M13)
7 [TongroroBka K BBIIOJHEHHIO U 6 OIIK-1, | Koncnexr MY,
3anuTe abopartopHeix pabot (JIP) OIlK-2, | 3aumta JIP.
[1K-1
[TpopaboTka TEOPETHIYECKOTO 6 Onenka 1o uroram
Marepuajga U IOATOTOBKA K KM — rectupona-
KOHTPOJIbHBIM Meporpustusm (KM) HUE, KOHTPOJIbHAS
pabora.
IlonrotoBka K MpakTHYECKHM 6 Onenka npu
3aHATHSIM u BBIIIOJIHEHUE omnpoce, ciava M13.
HHJIMBHAYaIbHBIX 3ananuii (U3)

CornacoeaHa Ha noprtane N 5929




17

8 IlogroroBka K BBIIOJIHEHHIO H 9 OIIK-1, | Koncrnekr MY,

sanmTe J1adoparopusix padot (JIP) OIK-2, | 3amura JIP.

[TK-1
[TpopaboTka TEOPETUIECKOTO OrneHKa o uToram
Mmarepuyaja U ITIOArOTOBKa K 9 KM — tectupona-
KOHTPOJIHBIM MeponpusTisaM (KM) HHUE, KOHTPOJIbHAS

pabora.

[logroroBka K  IPaKTHYCCKUM 12
3aHITHIM U BBITTOJTHEHHE OreHka Ipu
MHIMBHIyaIbHBIX 3a1anui (13) onpoce, cpada M3.

9 IlogroroBka K BBIIOJHEHHIO H 6 OIIK-1, | Koncmexr MYV,

samuTe JadopaTopusix pador (JIP) OIlK-2, | 3awmura JIP.

[IK-1
[TpopaboTka TEOPETUYECKOTO OreHKa 110 UTOram
marepuaja M IIOArOTOBKa K 8 KM — tectupoBa-
KOHTPOJIBHBIM MeponpusTusm (KM) HHEe, KOHTPOJIbHAS

pabora.

[TogroroBka K  IPaKTHYCCKUM 10 OueHka 1pH
3aHATHAM u BBIIIOJTHEHHE ompoce, crada M3.
MHIUBUyalbHbIX 3a1anui (13)

10 IIpopaboTka TEOPETUYECKOI0 12 OIIK-1 | Ouenka 1o uroram
Mmarepuaja W ITIOArOTOBKa K KM — tectupoBa-
KOHTPOJIbHBIM MepornpusaTusaM (KM) HHUE, KOHTPOJIbHAS

pabora.
[logroroBka K  NPaKTHYECKUM 10
3aHSTUSIM u BBINTOJTHEHHE OreHka npu
MHAMBULyalnbHbIX 3ananuil (U3) omnpoce, crava M3.
[ToaroroBka M caada OJHOTO 36 Ouenka Ha
9K3aMeHa HK3aMEHE

10. IlpuMepHasi TEMATHKA KyPCOBBIX IIPOEKTOB (pabor)
He npeaycMOTpeHO yueOHBIM IIaHOM

11. PEUTUHIOBASI CUCTEMA KAYECTBA

11.1. BanbHasi pacKjiaaKa oTAeIbHbIX 3JIeMEHTOB KOHTPOJIsI 10 BHIaM 3aHATHH

MeToauKa TEKyILIero KOHTPOJsS OCBOEHHs JHUCLMUIUIMHBI OCYIICCTBIACTCHA B
cootBeTcTBUH ¢ «IloJOKeHHeM O TOPSAKE HCIIONB30BAHUS PEHTHHIOBOW CHCTEMBI JUIS
OLICHKH YCIIeBaeMOCTH CTy/IeHTOB» (mpukas pekropa 25.02. 2010 Noe 1902) . Meroauka
OCHOBaHAa Ha OallbHO-PEUTHUHIOBOM CHCTEME OLEHKH YyCIIEBaeMOCTH, JeHCTBYIOLIEN C
2009 r., KOTOpasi BKJIFOYaeT TeKYIHH KOHTPOJIb 110 3J1€MEHTaM KOHTPOJIst ¢ IIOABEICHNCM
TEKYIIIEro peHTHHIa U HTOrOBbIA KOHTPOJIb.

IpaBuna ¢opmupoBaHusi NATHOAUILHBIX OHEHOK 33 KaXAYI KOHTPOJIBHYIO
touky (KT1, KT2) ocymecTBiseTcss MyTeM OKPYIJIEHHs BEIMIMHEL, paccuMTaHHON TIO

dbopmye:

N *
KTx (Cymma _6annos, _nabpannas _x _ KIx)*5

=12 TheGyemas _cymma_6aniog _no _6anipHoll _ packiaoxe

MTOroBblii KOHTPOJb OCBOEGHHS JUCLMIUIMHBI OCYLIECTBJISAETCS Ha SK3aMCHE [0
TpaJMIMOHHOM MsiTOaTbHON 1Kae. O0sM3aTeNIbHBIM yCIOBUEM IIepe cradeit sK3ameHa
ABJSeTCS  BBIMOJHEHWE CTYJEHTOM HeOOXOAMMBIX 110 pabod4eil nporpamme Ui
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JUCHHUIIJIMHBI BHI0B 3aHSATHUH:. BBINIOJIHEHUME W  3allyTa pEe3yIbTAaTOB
pa60T, BBIIIOJIHEHHWE AJOMAIIHHUX MHJIWBUIAYAJIbHbBIX 3a/:[aHm‘/'1.

Ha NPOTSDKEHHUHU BCEro ceMecTpa TEKyIlasd yCII€eBAa€MOCTh OLEHUBACTCS TOJIBKO B
Oanax HapacCTarmruM UTOTOM, B TOM YHUCIIC U pe3ybTaThl KOHTPOJBHBIX TOYCK.

TCKYHII/If/i KOHTpPOJIb H3YUYCHHUsI IAUCLHHUIUIMHBI B KaXX10M CeMeCTpe COCTOUT U3
CJICAYOIINUX BUIOB:

— KOHTPOJIb HaJ YCBOCHHUEM TEOPETUYCCKOTO Marepuajia —
IMHCBMEHHBIX KOHTPOJIbHBIX pa60T B KQXXKJIOM CEMECTPE,

— KOHTPOJIb HaJ BBIIIOJHEHHEM TpEeX JOMallHHX HHAWBUIYAaJIbHBIX 3a,I[aHI/Iﬁ B
CEMECTpPE — 3al1dTa BbIIIOJTHEHHBIX 3azxaH1/11‘/'1;

— KOHTpPOJIb HaJ BBIIIOJIHEHUEM Ha60paT0pHBIX pa60T — 3algMTa na6opaTopme

1ab0paTOPHBIX

IpoOBeJIEeHHE Tpex

pabor.
I[To pesynabraTaM TeKywero KOHTPOJs (GOPMHUPYETCs JOMYCK CTy/IeHTa K UTOrOBOMY
KOHTpONIKO — auddepeHpOBaHHOMY 3a4eTy JHOo 9K3aMEHY IO JMCLUIIIHHE.

JuddepeHurnpoBaHHbIN 3a4eT U SK3aMeH IIPOBOASTCS MUCBMEHHO.

KoHTponbHbIi 6user cogepxkuT 10 BOIPOCOB pasnuuHOM TpyaHOCTH. MakcnmalbHas
OLIEHKA 3a Ka)KIbIi BOIIpoc coctaBisieT 3 6amia. MakcuMaibHas 9K3aMeHallMOHHas OLICHKA
cocraBnsier 30 GamnoB. Eciam sk3aMeHalMOHHAs cocTapisitomas Menbmie 10 6anios,
SK3aMeH CYMTAeTCs HeCIaHHBIM, TpeOyeTcsi NMOBTOpHas Iiepeciaada B YCTAHOBJICHHOM
HOpsIZIKE.

®opMHpPOBAHHE HTOTOBOH CYMMBbI 0AJ1JI0OB OCYILIECTBIISCTCS IMyTeM CYMMHUPOBAHUS
CEMECTPOBOM U HK3aMEHALMOHHOM COCTaBIISIOIINX.

B tabnune 11.1 comepxaTcs mpuMepsl paclpeieleHus OajioB Ui JUCLUIUINHBI
«Du3nKa» s KaXKI0r0 U3 TPEX CEMECTPOB H3yueHHs (PU3HKH.

Tao6auna 11.1 bannbHbIe OLEHKHU AJ15 3JIEMEHTOB KOHTPOJIA

Makcumaiib-
Maxkcumaib- "
i Maxkcumaib- HbIH 0aJ1 32
s HbIil 02,171 Ha . Bceero
DJyieMeHThI yueOHo HbIH 0aJLU13a | NEepHOJ MEXIY
1-y10 KT ¢ 3a
AeSITeIbHOCTH avana MEePHOI MEKIY 2KT u Ha A
1KT u 2KT KOHeIl P
cemecTpa
cemecTpa
TecToBbBIN KOHTPOJIb 3 3 4 10
KonTpojbsHbie paboThl 15 15 15 45
JlabopaTopHbie paboThI S > 5 15
NuauBuayanbHbie 3a]aHus 10 10 10 30
Hroro makcumym 3a 33 33 34 100
NepHoa:
Cnava s3x3amMeHa 30
(3a4era)(MaKCHMYyM)
Hapacraomum urorom 33 66 100 130

TeMbl JOMALIIHUX HHAHUBHAYAJbHBIX 32/IaHHH ISl NEPBOro ceMecTpa H3y4deHHs!
¢pusuku: 1. MexaHuka MOCTyIaTeLHOrO M BpalllaTeIbHOro IBUKEeHUs; 2. MoekyspHast
¢dbu3uKa 1 TepMOIMHAMUKA; 3. DIeKTpOCTaTUKA U 3aKOHBI IIOCTOSTHHOI'O TOKa.

TemMbl KOHTPOJIBHBIX PpabdoT I MEepBOro cemMecTpa H3y4YeHHs (puU3HKH:
1. Kiaccuueckass W peJSTHBUCTCKas — MeXxaHuWka, 2.  MorekynspHas — (Qu3HKa,
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TepMOJMHAMKKA, SBIEHHUS TlepeHoca B razax, 3. JIEKTPOCTATHKA, TOCTOSHHBIH TOK.

TeMbl JOMAMIHUX HHANBHAYAIbLHBIX 32JaHHI /15l BTOPOro cemMecTpa U3y4eHHust
¢usuku: 1. DIEeKTPOMArHeTU3M. 7. Konebauus ¥w BOJHBL 3. BoiHOBas ¥ KBaHTOBaA
ONTHKA.

Tembl KOHTPOJBLHBIX PpaldoT /isi BTOPOro CeMecTpa nuzydenus: (pusnKu:
1. DnexTpomarnetusM. 2. KonebaHus 1 BOJIHBL. 3. BoiHOBas ¥ KBAaHTOBAsI ONTHKA.

TeMbl AOMANIHAX HHANBHAYAIbHBIX 32aHHI IS TPETHEI0 CEMECTPA M3y4eHHUsI
¢pusuku:

1. KpanToBasi MexaHuka aroMoB M Mosekyl. CHekTpbl aTOMOB M MOJCKYIl. 2
du3uKa TBEPJOro Tejla ¥ KBAHTOBbIE CTATUCTHKH. 3. du3nKa aTOMHOTO sifpa ¥ JIeMEH-
TapHBIX YaCTHII.

TeMbl KOHTPOJIbLHBIX paboT sl TpeThero cemecTpa uzydyeHuss (pU3NKH:
1. KpauroBas Mexanuka. 2. ®Pu3nka TBEpAOro Tejga ¥ KBAaHTOBBIC CTaTUCTUKH.
3.du3MKa aTOMHOI'O s/ipa ¥ 3JIEMEHTAPHBIX YaCTHII.

Ta6auna 11.2 Meroauka ¢gopMHPOBaHHS BHYTpHCEMEeCTPOBOi OLICHKH
(KOHTPOJIbHASI TOYKA) H HTOroBOH OLIEHKH

baJjibl OueHka
85 % W BBILIE OT MAKCUMAJIBHO BO3MOXKHOIO PEHTHHIa Ha S
J@HHBIA MOMEHT BPEMEHHU
70% - 84% OT MaKCHUMaJEHO BO3MOXKHOTO PEHTHHIa Ha 4
JAHHBI MOMEHT BPEMECHH
55% - 69% OT MaKCUMaJFHO BO3MOXKHOIO PEHTHHIa Ha 3
JAHHBIM MOMEHT BPEMEHH
<55 % OT MAKCUMAJILHO BO3MOXKHOTI'O PEMTHHIa HA 2
JAHHBIA MOMEHT BPEMEHHU

Ta6auua 11.3 Ilepecyer cyMMbl 02J1J10B B TPAAHUHOHHYIO H MeXKAyHAPOAHYI0
OLIeHKY

Onenxa (TOC) HUrorosas cymma 63.]1.11?]3, YYHTBIBAET Onenxa (ECTS)
yCHEnIHO ¢AAHHDII JK3aMeH
5 (oTJIH4HO) (3a4YTEHO) 110 - 130 A (OTJIHYHO)
96 - 109 B (o4eHb X0pOI1IO0)

4 (zopourto) 91 -95 C (xopomo)

(3a4TeHo) 83- 90
3 (yn0BJIETBOPHUTEILHO) 77 — 82 D (yaoB.eTBOpHTEILHHO)
(3a4TeHo) 72-77 E (mocpecTBEHHO)
2 (1eyn10B1ETBOPHTELHO), Huoxe 72 62108 F (Hey/10BJIETBOPHTE/ILHO)
(He 32a4TEHO)
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12. YueOHO-MeTOAHYECKOE H HH(OpMALHOHHOE o0ecneyeHHe THCIHITTHHBI

12.1. OcHoBHas JiMTEpaTypa:
1. Casenses M.B. Kypc obmeii gpusuku: yuebHoe nocobue st BTy308: B 3 T. — 7-€ H3/1., CTEPEOTHIL.

— CII6.: Jlans, 2007.

T. 1: Mexanuka. MosekyJsipHas ¢usuka. — 432 c. (B 6ubnuotexe — 155 9K3.).
T. 2: DeKTpUUYeCcTBO M MarHeTu3M. Bosusl. Onruka. — 496 c. (B Gubanoreke — 148 9K3.).
T. 3: KpantoBas onthka. AToMHas ¢usuka. Pusuka TBEpAOro Tejna. dOusvka aTOMHOrO sApa M SJIEMEHTapHBIX
yactul. — 317 c. (B 6ubnuoreke — 151 3Kk3.).
2. CuByxuH J[.B. O6mmii kypc dusuku: yueGHoe nocobue wuis By3os B 5 T. — M.: @usmariut, 2005-2006.
T. 1: Mexanuka. — 5-e u3J1., crepeotur. — M.: @usmariut, 2006. — 560 c. (B 6ubnuorexe — 101 2x3.).
T. 2: TepMoAMHAMUKA U MOJNIEKYIIpHas pu3snka. — 5-e u3f., ucnp. — M.: Gusmariut, 2006. — 543 c. (B 6ubnmorexe
— 100 2x3.).
T. 3: DeKTPHUECTBO. — 5-€ U3]L., cTepeoTuIl. — M.: @usmariut, 2006. — 654 c. (B 6ubnuoreke — 100 9K3.).
T. 4: Onrtuka. — 3-e U3, crepeoTHn. — M.: @usmariut, 2005. — 791 c. (B 6ubauotexe — 101 3k3.).
T. 5: AToMHas ¥ sinepHas (u3nka. — 3-e u3a., crepeorur. — M.: @usmariut, 2006. — 782 c. (B 6ubnnoteke — 100
9K3.).

3. 3ucman I'.A., Tomec O.M. Kypc obmeii pusuku. B 3-x t1. [Dnekrponnsiit pecype] — CII6.: Jlaus,
2007.

T. 1: Mexaunuka. Monekynspuas ¢usnka. KoneGanus u BONHbL. — 7-€ u3i. — 352 c¢. Pexum jnoctyna on-line ¢
xommbtoTepoB TYCVP: http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=505.
T. 2: DjekTpuuecTBO M MarHetmsM. —  7-e  w3n. —352c. Pexxum  gocryma  on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=151 ¢ komnbioTepoB TYCVYP.
T. 3: Onruka. Ousrka aToMOB M MoJekys. du3Mka aTOMHOrO siApa U MHUKpouacTull. — 6-¢ u3a. — 512 c. Pexum

12.2. JonosHUTEIbHAs JINTEpATypa:
1. CaBenbeB M.B. CO60pHEK BOPOCOB ¥ 3aj1a4 110 o0mied pusmke. [DNeKTPOHHBIH pecype] — 5-¢ u3.,
CTEpEOTHII. — CIIb.: Jlanp, 2007. - 288 c. Pexxum JIOCTyIa on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=352 ¢ xomnprotepoB TYCVYP.

2. Uponos U.E. Mexanuka. OCHOBHbIE 3aKOHBL — 8-€ u31L., crepeotui. — M.: BUHOM. Jlabopatopust
3Hanuit, 2006. — 309 c. (B 6ubnuoreke — 99 5k3.).

3. Uponos WL.E. ®usuxa makpocucteM. OCHOBHBIE 3aKOHBL. — 3-¢ 3., crepeorun. —M.: BUHOM.
Jlaboparopwust 3nanuit, 2006. — 207 c. (B 6ubmuoreke — 50 9k3.).

4. Uponos U.E. DnexrpomarnetnsM. OCHOBHBIE 3aKOHBL: Y4eOHOE IOcOOHE JUIsl By30B. — 5-€ U3l — M.:
BUHOM. JlaGoparopus 3uanwuii, 2006. — 319 c. (B 6ubnuorexe — 101 3x3.).

5. Uponos W.E. Bonmossle npornecchl. OCHOBHBIE 3aKOHBI: yueOHoe nocodue. — 3-e u3j. — M.: BUHOM.
JlaGopatopus 3uanuii, 2006. — 263 c. (B 6ubmmorexe — 100 7k3.).

6. ponos U.E. KanToBas (pusuka. OCHOBHbIE 3aKOHBL: Y4eOHOE ITocobue [l By30B. — 2-€ H3/1., JOIL.
— M.: BUHOM. Jla6oparopus 3uanwii, 2004. — 256 c. (B 6ubnuorexe — 100 9k3.).

7. Uponos N.E. 3agaun no obuieii pusmnke: YueOHoe nocobue it By30B. — 7-€ H3]l., CTEPEOTHIL. —
M.: BUHOM. Jla6oparopus 3nanuii, 2007. — 431 c. (B 6ubanorexe — 496 5k3.).

8. UeproB A.I'., Bopo6séB A.A. 3anaunuk mo ¢usuke: YuebHoe mocobue ais BTY30B. — 8-€ M3,
nepepab. u gon.— M.: ®usmaraur, 2007. — 640 c. (B 6ubimoreke — 99 7k3.).

9. Boabkenmreiin B.C. C6opHuK 3a1a4 110 001eMy Kypey ¢pusuku: YueOHoe ocobue /Uit BTY30B. —
12-e u3n., ucnp. — M.: Hayka, 1990. — 396 c. (B 6ubnuoteke — 148 2k3.).

10. KoseipeB A. B. Kypc nekumii mo ¢usuke: Yuebuuk. — Tomck: TYCVP, 2007. —421¢c. (B
GubmmoTeKe — 697 7K3.). A

11. Kanammukos H.IT., KoxesuukoB HM. Ousnka. VHTepHeT-TecTHpoBaHHe 0a30BBIX 3HAHHUM.
[Onextponnsii pecypc] —1-e wm3n. —CII6.: Jlame, 2009. —160c. Pexum pocryma on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=172 ¢ xommstotepoB TYCVYP.
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12. Jososckuit B.H. Kype ¢usuxu. B 2-x TT. [DneKTpoHHBIH pecype] — 6-€ U3, uemp. 1 JIoM. —
CII6.: Jlaub, 2009.
T. 1: ®u3udeckre OCHOBBI MEXAHHUKH. DJIEKTPHYECTBO U MATHETH3M. dusuka KojacOaHUH U
BOJIH. -576c. Pexum JIOCTyIa on-line c KOMITBIOTEPOB TYCYP:
hitp://e.lanbook.com/books/element.php?pl1_cid=25&pl1 id=236.
T.2: KpanToBas ¢usuka. Crarmcrudeckas GQusuka M TEPMOJMHAMHKA. CoBpemMeHHas
¢buznyeckast KapTUHA MUpa. — 608 c. Pexum JIOCTyIa on-line:
http://e.lanbook.com/books/element.php?pl1 cid=25&pl1 id=239 ¢ xommbrotepos TYCYP.
13. CaBenbes W.B. Kypc o6uieit dpusuku. B 3-x TT. [Drextponnsbiii pecype] — CI16.: Jlanb, 2011.

T. 1: Mexanuka. Mosekynspnas ¢pusuka. — 11-e u3a., CTepeoTHIL. — CII6.: Jlans, 2011. — 432 c.
Pexum JI0CTyTa on-line C KOMITBIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pl1 cid=25&pll_id=2038.
T. 2: DIeKTPUYECTBO U MArHETU3M. Bonusl. Ontuka. — 11-e u3a., CTepeoTHIL. — CI16.: Jlanp,
2011. —496 c. Pexum JIOCTyIa on-line c KOMITBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pl1 cid=25&pll_id=2039.
T. 3: KsautoBas ontuka. AtomHas ¢uszuxa. dusuka TBEPAOro TCIA. duzuka aTOMHOIO sjipa
3IeMEHTapHBIX yacTull. — 10-e u3A., CTEpeoTHl. — CII6.: Jlaus, 2011. — 320 c. Pexxum pocrymna
on-line ¢ KOMITBIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pl1 cid=25&pl1 _1d=2040.

14. ®pum C.D., Tumopesa A.B. Kypc obuieil puuku. B 3-x TT. [DNeKTPOHHBIH pecypce] — CII6.:

Jlanb, 2009.
T. 1: dusuueckue OCHOBBI MeXaHWKH. MoekynspHas (usnkKa. Konebanust U BOJHBL — 13-¢
w3, crepeotun. — CII6. Jlans, 2009. — 480c. Pexum goctymna on-line:

http://e.lanbook.com/books/element.php?pl1 cid=25&pl1 id=416 ¢ xommnsrotepoB TYCVYP.

T. 2: DIeKTpHYECKUE U 2IEKTPOMArHETHIECKUE SBJICHHA. — 12-e u3., crepeotuir. — CII6.: Jlanb,
2009. -528c. Pexum JIOCTyIIa on-line:
http://e.lanbook.com/books/element.php?pl1 cid=25&pl1 id=418 ¢ xommbrotepos TYCYP.

T. 3: OnTtuka. AToMHas dusuka. — 10-¢ u3/1., CTEPEOTHII. — CII6.: Jlaub, 2009. — 656 c. Pexum
JIOCTyTIa on-line c KOMITBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pl1 cid=25&pl1_id=419.

12.3. Yue6Ho-MeToquIecKHe Mocodust H MPOrpaMMHoe obecrieeHue
1. Pumn A.I'. MonekynsipHas GHu3MKa U TepMOJAMHAMMKA: yue6. mocobue. — Tomek: TYCVP,
2005. — 186 c. (B 6ubnuoreke — 64 5K3.)
2. Vue6HO-METOIHUeCKHe TOCOOHS Ul CaMOCTOATENbHOH padOThI M IPAKTHHUECKHX 3aHSITUH.
[DnexTponHbIi pecypc]

2.1. Uysxkos FO.I1. PaGota 1 dHeprusi. 3aKOHbI COXPAHCHHS B MEXAHHKE: cOOpHUK 3a1a4 Juis
npakTHUecKux 3aHATHH. — Tomck: TYCVYP, 2010. —24c. Pexum jpocryna CcBOOOJIHBIN  JIs
CKaYMBaHUSA: http://edu.tusur.ru/attachments/11 34-rabota-i-energiya-zakony-
sohra/download?1337764217

2.2. UyxxoB FO.IT.  DiemeHTH aTOMHOH (u3MKH X KBAHTOBOM MeXaHWKH: YueOHO-
MeToIueckoe nocooue. COOPHUK TECTOBBIX BOMPOCOB. — ToMck: TYCVYP, 2011. - 68 c. Pexum
jocTyna CBOOOIHBIA JUIss CKaYMBaHHUS: http://edu.tusur.ru/attachments/1138-elementy-atomnoy-
fiziki-i-kvan/download?1337766650

2.4. COOpHUK TECTOBBIX BOTIPOCOB 110 pa3/ieiy obuieit puzuku "BonHoBas onTHka':
Mertouueckoe nocobue / Bypauesckuii F0. A. —2009. 24 ¢. Pexum noctymna cBOOOHBIN IS
cxaunBanms: http://edu.tusur.ru/training/publications/1233

2.3. Monexynsphas ¢puznka: COOpHHK TECTOBBIX BOIIPOCOB JUI caMOoCTOSTEIbHON PabOThI U
npakTHdeckux 3ausruit / Jiauun A. B., Tposu JI. A., Marasunnukos A. JI. —2009. 30 c. Pexum
J0CTyIIa CBOOOIHBIH JUIsl CKaYMBaHHUS: http://edu.tusur.ru/training/publications/1234

2.4. Tepmonunamuka. Yacts1: COOPHIK TECTOBBIX BOIIPOCOB JUIs CaMOCTOATENILHOIH paboThI
¥ mpakTHdeckux sanstuit / Jlsunn A. B., Marazuunukos A. JI., Opnosckas JI. B. —2009. 43 c.
Pesxum octyrna cBOOOIHBIH JUTs CKAYMBAHMSL: http://edu.tusur.ru/training/publications/1235
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2.5. Tepmomunamuka. Yacrp?2: COOPHUK TECTOBBIX BOIPOCOB JUIS CAMOCTOSTENBHON paboTsI
1 IIpaKTHYECKuX 3aHstuit / ['aneesa A. W., Jlsuun A. B., Marasunnukos A. JI. — 2010. 22 c. Pexxum
AO0CTyna CBOOOIHBIN [T CKAYMBAHUS: http://edu.tusur.ru/training/publications/ 1236

2.6. JlunaMuKa NOCTYIaTeIbHOTO (BIYKEHHS: COOpHHK TECTOBBIX BOIIPOCOB s
CaMOCTOSITENILHOM PabOThI M MIPAKTHYECKUX 3aHATHI / JIsumn A. B., Marasunnuxos A. JI., Myxaues
B. A.-2009. 30 c. Pesxum AOCTyIa CBOOOAHBIN /ISl CKAUMBAHUS:
http://edu.tusur.rw/training/publications/1237

2.7. JlunaMuKa BpamareIbHOro JBHKCHHS: COOpHHUK TeCTOBBIX BOIPOCOB s
CaMOCTOSATEILHOH pabOThI M IPAKTHYECKUX 3aHATHI / JIstann A. B., Mara3uunukos A. JI.,
Opmosckast JI. B. —2009. 29 ¢. Pexcum JOCTyIa CBOOOAHBIN JIJIsl CKAYHBAHUS:
http://edu.tusur.ru/training/publications/1238

2.8. Kunemarunka nocrynareasHoro u BpaIlaTeIbHOro ABMKeHHH: COOPHUK TEeCTOBBIX
BOIPOCOB 11l CAMOCTOSATENBHOM paboTHI U TIPAKTHYCCKUX 3aHATHH / Marasuuuukos A. JI., Tposiu
JI. A. —2009. 34 c.Pexum J0CTyNa CBOOOIHBIH /ISl CKAYMBAHUS
http://edu.tusur.rw/training/publications/1239

3. Yuebno-meroqnueckne mocoGus AJISL. BBITIOJIHEHHSI J1a00paTOpHBIX paor. [DuekTponnbIii
pecypc]

3.1. Kunemaruxa PaBHOYCKOPEHHOTO BpalueHus: MeToauueckue ykazanus K JabopaTopHoii
pabore / Bypposunun B. A., Tposu JI. A. — 2012. 13 c. Pexum JI0CTyIa CBOOOIHBIN JyIst
CkaumBanwmsi: http://edu.tusur.ru/training/publications/923

3.2. Jlunamuka MasTHHKA OGepbeka: Metomuyeckue yKasaHust K jabopaTopHO# pabore /
Tposn JI. A., BypnoBuuun B. A. — 2007. 13 ¢c. Pexxum moctyma cBoGomHbIH st CKaYMBaHUSI:
http://edu.tusur.ru/training/publications/918 .

3.4. Wsyyenwe pacnpenenenus Bonbrmana: Mertoxmueckue yKazauus K Jj1abopaTopHoit
pabore / Bypnosumuu B. A. — 2007. 8 ¢. Pexum moctyma cBoGommbli s ckaumBamms:
Mp://edu.tusur.ru/training/publications/ 919

3.5. Usyuenne pacnpenenenns Makcsema: Meronnueckue ykazanus K J1abopaTopHOii
pabore / Bypnosumuu B. A. — 8. 2007 ¢. Pexxum noctyma cBoGommbi s ckaumBamms:
http://edu.tusur.ru/training/publications/920

3.6. Usyuenue TCIIONPOBOHOCTH  BO3Ayxa: Meronuyeckue ykaszanus k 71abopaTopHOM
pabore / Bypnosumun B. A. — 2007. 8 ¢. Pexum pmocrynma cBoGOAHBIN s cKAUMBAHMS:
http://edu.tusur.ru/training/publications/92 1

3.7. U3y4eHne TepmoavHAMHYECKIX npoueccoB: Meroanueckue ykasanus k 71abopaTopHoii
pabore / Byppmosumun B. A. — 2009. 15 . Pexum nocryma cBoGomHbIi s ckaumBanus:
http://edu.tusur.ru/training/publications/922

3.8.  Omnpenenenne oTHOMmEHUS TCIUIOEMKOCTEH rasa MeTOo0M Knemana-/Tezopma:
Metonnueckue ykazanus x nabopatopHoit paGote / MBanosa E. B. — 2005. 10 c. Pexxum noctyna
CBOOOIHBIN [T CKAYMBAHHS: http://edu.tusur.ru/training/publications/924

3.9. MsyueHue s1eKTPOCTATHYECKOrO MONS: Meronuyeckue ykazanus K 71abopaTopHOii
pabore / UBanosa E. B., I'aneesa A. 1. — 2011. 11 c. Pexxum nocTymna cBoGoIHbBIi JUIS CKQaUUBaHUS;
http://edu.tusur.ru/training/publications/926

3.10. Bypauesckuii [O.A. Wsyuenue cpoiicTs AUIJIEKTPUKOB B T10JI€ IJIOCKOIO KOHJIEHCATOPa:
Meronnueckue ykazanus x nabopatopHoii pabore. — 2012. 15 ¢. Pexum JOCTyna CBOOOMHBIN ISl
CKauYUBaHHS: http://edu.tusur.ru/attac]1ments/907-izuchenie-svoystv-
dielektrikov/download?1334044050

3.11. Bypauesckuii [O.A. Omnpenenenue yneapHoro 3apsiia SJIEKTPOHA METOJIOM MarHeTpPOHa:
Meronnueckue ykazanus k nadopatopHoii pabore. — 2011. 14 ¢. Pesxxum JAOCTyTIa JUIsl CTYJICHTOB,
corpyanukoB TYCYP: http://edu.tusur.ru/training/publications/864

3.12. UBanona E. B. Wsyyenne marautHOTrO 110715 KpyroBoro Toka: Meroauveckue ykasauus
K jabopaTopHoii pabore. —2007. 12-c. Pexxum joctyna coGommbiii s cxaumpamms:
http://edu.tusur.ru/attachments/ 897-izuchenie-magnitnogo-polya-krugo/download?1 333704818

3.13 Wsydenue nudpaxium cpera (madpaxumonHas pemérka): Metommueckue yKazaHusi K
nmaboparopHoit paGore / Bypauescknit 10. A. — 2012. 11 ¢. Pexum JIOCTyIa CBOOOMHBIA JUIsI
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CKAUMBaHU: http://edu.tusur.ru/training/publications/856

3.14. OmpeneneHue LIMPHHBI 3aNPElICHHON 30HBI IOJIYIPOBOJHMKA TIO TeMIIepaTypHOH
3aBUCUMOCTH OOpaTHOTO TOKa auoja: PyKOBOJCTBO K nabopatopHoii pabore / Myxaues B. A.,
demopos M. B. - 2009. 11 ¢ Pexum noctyna CBOOOJHBIA  JUISl  CKaYUBaHUSL:
http://edu.tusur.ru/training/publications/855

3.15 TynuenbHbI# 30 (EKT B BBIPOXKACHHOM p—N — MEPEXOAL: PykoBOZICTBO K Ja00paTopHOH
pa6ore / ®emopos M. B., Jlsrunn A. B. —2009. 12 c. Pexum pocryna CBOOOIHBIN JIUISI CKAYMBAHMS:
http://edu.tusur.ru/training/publications/852

3.16 UsyueHne BHIHYKIEHHBIX 9ICKTPOMArHUTHBIX Kosebanuii: Meroguueckne ykasatus K
naboparoproii padore / Byprosumun B. A., Tposs JI. A. — 2006. 15 c. Pesxum jroctyna cBOOOHbIH
Ju1s ckaumBanust: http://edu.tusur.ru/training/publications/861

3.17 3yuenue 3aBUCUMOCTH SHEPTETHYECKOH CBETUMOCTH HArpETOro Tejia OT TEMIIEpaTyphl:
MeToauueckue yKasaHus K 1aboparopHoii pabote / ®enopos M. B., Tposn JI. A., Kupuios A. M.
- 2009. 14 c. Pexum JIOCTyTa CBOOOIHBIN JUTS CKAuYUBAHUSL:
http://edu.tusur.ru/training/publications/853

3.18 M3yuyeHue 3aTyXaloWUX OSJIEKTPOMArHUTHBIX kojebanuii: MeToMyecKue yKasaHus K
naboparopuoii pabote / Tposn JI. A., Bypnosuuun B. A. —2007. 14 ¢. Pexum goctyna cBOOOAHBIN
Juist ckaumBanust: http://edu.tusur.ru/training/publications/862

3.19 M3mepeHue YIAEIBHOTO OJEKTPUIECKOTO CONPOTHBIICHUS METAUIOB: Meronveckue
ykaszauus K naGoparopHoii padote / Mpanosa E. B., Myxades B. A. — 2008. 8 c. Pexum jpocryna
cBOGOIHBIH U ckaunBanus: http://edu.tusur.ru/training/publications/925

3.20 M3yuenue uHTepHEPEHIUH JTa3ePHOTO M3JTyICHHUS: VueGHO-MeToudecKoe ocodue /
Opnosckas  JI. B. — 2010. 9 c¢. Pexum pocryna cBOOOMHBIA JUII  CKAUMBAHMUS:
http://edu.tusur.ru/training/publications/911

3.21 Vi3ydyenne mudpakiuuu Ja3epHOro H3ITyYeHHs Ha IBYMEPHOH CTPYKType: YuebHo-
MeTommdeckoe mocobue / Opnosckas JI. B., Opmosckas A. B. — 2010. 14 c. Pexum nocryna
cBOGOIHBIH U1 ckaunBauust: http:/edu.tusur.ru/training/publications/910

3.22 HccremoBaHUe CIEKTpa aroMa Bojopoja: Meroaudeckue yKasaHus K nabopaToOpHOH
pabore / 3axapos H. A., KupmmioB A. M. — 2011. 18 c. Pexum nocryna CBOOOIHBIN ISt
ckaumBanus: http://edu.tusur.ru/training/publications/917

3.23. ®emopo M. B., BypumoBunmn B.A. Bremnuii doroappexr. Hsydenue 3axkoHa
CroseroBa u mpoBepka (popmy:iel DifHinTelina: MeToanueckue yKasanus K nabopaTtopHOii paboTe.
— 2009. 11 c¢. Pexxum poctyma cCBOOOJHBIN JUIsl CKaYMBAHUS: http://edu.tusur.ru/attachments/885-
vneshniy-fotoeffekt-izuchenie-z/download?1333682166

3.24 OueHKa IOrpenrHocTel n3MepeHnii: Metoanyeckue yKasanus K J1abopaTopHOu pabore /
Myxaues B. A. — 2012. 24 c. Pexum jocrynma CBOOOIHBIH JUIl  CKaiMBAHHSL:
http://edu.tusur.ru/training/publications/1099

3.25 O6mue TpeGoBauus M mpaBuia opOPMIEHHs OTYeTa O J1abopaTOpHOM paboTe 10
dusnke: Meroamueckue ykazanus / Uyskkos 0. I1. — 2012. 21 ¢. Pesxum pocryna cBOOOHbIH JUId
ckauuBanus: http://edu.tusur.ru/training/publications/1098

12.4. KoMnbpIoTepHbIe TPOrPAMMBI  MOJEIHPOBAHHS HEKOTOPBIX (U3HYECKHX SIBJICHUH B
JabopaTOPHOM NMPAKTHKYME. ‘

12.5. Ba3sl JaHHBIX, HHPOPMAIHOHHO-CIIPABOYHbIE H MOHCKOBbIE CHCTEMbI 1\
1. DeKTpoHHBIE y4eOHBIe ITOCOOUS MO Kypey QHU3HKH. N /[ N
2. DIEKTPOHHBIE MPE3EHTAIMH JUIS JICKIMOHHBIX 3aHsATHH. _,

3. Basbl TECTOBBIX 3aJaHHi [T TEKYLIETO M IPOMEXYTOUHOTO OIICHUBAHUS 3HAHUHA CTYJICHTOB.

13. MaTepuaibHO — TeXHHYECKoe odecneyeHne JUCHUIIUHBL:
JlaGoparopuu kadeaps Gpusuku (aya. 210,219, 223, 232, 235,229 xopnyca ®IT), B Tom
qyce, yueOHble KOMITbIOTEpHBIE Jabopatopun (aya. 219, 232) anekrputiecTsa,
MarHeTu3Ma, MOJIEKYJISIPHON (U3UKU U TEPMOAMHAMUKH.
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Jleximonnas ayauropus (ayn. 230 kopmyca ©@IT), o6opynoBaHHas MyJIbTHMEUHHBIM
060pyI0BaHKMEM, HCIIOJB3YEMBIM TIPH YTEHUHU JIEKIUH U TOKa3e JeMOHCTpaLUHL.

14. Memoouueckue pekoMeHOauuu RO OP2AHUIAUUL UZYHEHUA OUCUURIUHDL.

O6beM 9acoB, MPeIyCMOTPEHHBIX YU€OHBIM IUIAHOM JUTS U3y4YeHUs] AUCHUILIUHEI,
II03BOJISIET OCBETUTH TOJBKO OCHOBHBIE (DYyH1aMEHTaIbHbIE 3aKOHBI U PACKPBITh OCHOBHbIC
HOHATHS MPH YTeHHUH JIeKui. [loaToMy npy peanu3anuy NporpaMMbl CTYIE€HThI A0TDKHbBI
JOCTATOYHO MHOI'O paboTaTh CaMOCTOSATENBHO KaK IIPH MOBTOPEHUH JIEKLIMOHHOT'O
MaTepuaja, TaK | IpU MOJrOTOBKe K IPAKTHYECKUM 3aHATHAM, 1a00PaTOPHBIM 3aHATHAM,
KOJLIOKBHYMaM, TIpH BHIIOJHEHUH WHANBHAYATbHBIX 3a1anuid. Jlis obecriedenns
3 PeKTHBHOr0 YCBOEHHs CTYI€HTAMU MaTePHAIOB JUCLHUILIMHLI HEOOXOIMMO Ha IEPBOM
3aHATHH CHAOUTH MX MIEPEYHEM BOIIPOCOB, KOTOPhIE MOJICKAT U3YyUEHHUIO, CITMCKOM
OCHOBHOI ¥ JHONOJHUTEIBHOM JIUTEpaTypPhl VISl CAMOCTOSITEIbHON paboThl, TEMATHKOH
CaMOCTOSITENIbHOM pabOTHI.

JIJ1st TeKyIero KOHTPOJISl yCIIEBaeMOCTH M ITPOMEKYTOYHOM aTTeCTallii HCII0JIb30BaTh
TECTOBBII KOHTPOJIb 3HAHUM.

JIeKIIMOHHbIE 3aHATHUS KeJaTelIbHO MPOBOAUTH C TPUMEHEHUEM IIPE3EHTALIH, a TaKKe
JIEKIIUOHHBIX IEMOHCTPALUH. '
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1 Bgegenne

®oup onenoynsix cpencts (GOC) sBasercs IIPUJIOKEHHEM K paboyell porpamMMe JHCIHIUIMHEL
(IpaKTHKH) W [OpeicTaBIsier coGoi COBOKYIHOCTb ~ KOHTPOJIBHO-H3MEPHTENBHBIX MaTEPHAIIOB
(TMIIOBEIE 3ajaun (3amaHu), KOHTPONBHBIC PAbOTHI, TECTHI M Ap.) H METOJIOB HX HCITOTB30BaHUS,

IpeNHA3HAYCHHBIX U1 U3MEPEHUs
obyuenus.

YPOBHSA NOCTHXXECHHS CTYACHTOM YCTaHOBIECHHBIX pPe3yILTaTroB

®OC nmo mucuummMHe (MpaKTHKE) HCIIOJIB3YETCS. NPH  NIPOBEJCHHH TEKYIIEr0 KOHTPOJIS
YCIEBACMOCTH H IPOME)XYTOYHOR aTTeCTALMH CTYCHTOB.
[Tepedens 3akpennenHbIX 3a MUCHMILTHHOMN (IIpaKTHKOI) KOMITeTeHIMI NpUBeeH B TabmHe 1.

Tabauua 1 — IMepeveHn 3aKpenIeHHBIX 32 THCIATTHHOM KOMIIeTeHIHIH

Kon

DopMy.THPOBKA KOMIETEHIIMH

JTansl GopMHUpPOBAHUS
KOMIIeTeHUHH

OIIK-1

CIIOCOOHOCTEIO IPEeACTaBIATh aJIeKBaATHYIO
COBPCMCHHOMY YPOBHIO 3HAaHHH HAyYHYIO KapTHHY
MHpa Ha OCHOBE 3HaHMA OCHOBHBIX IIOJIOMKEHHIA,
3aKOHOB H METOJIOB €CTECTBCHHBIX HAyK H MATeMATHKH

1. JToyokeH 3Ha1h
bu3nYecKre OCHOBBI
MEXaHUKH, MOJIEKYIISIPHOM
$usuky 1 TepmonHHAMEKH,
JNEKTPOCTATHKH,
ITOCTOSIHHOTO TOKA B
MeTasiax, BakyyMe M rasax,
3JIEKTPOMarHeTH3Ma,
KoneGaHuif U BOJIH,
BOJIHOBOH W KBaHTOBOH
ONITHKH, KBAHTOBOMN
MEXaHHKH, PH3NKH
TBEePIOIo Tena, saepHOi
(H3UKH ¥ COBpEMEHHOI
¢usnyeckoit KapTHHEI
MHpa.

2. JloyokeH yMeTh
HCII0JIb30BATh
TEOPETHYECKHE 3HAHHUS [IPH
OOBSICHEHHH PE3yIETATOB
IKCIIEPUMEHTOB,
HPHMEHSTH 3HAHUS B
obnactu Gpu3MKK 11
OCBOCHHS ob1Iernpodec-
CHOHAJIBHBIX AUCUHUIIIHH U
peienus npodeccuo-
HAJIBHBIX 3a/1ay.

3. lommxen BnajieTs
HaBbIKAaMH (H3HYECKHX
HCCJIEJOBaHUH.

OIIK-2

CIIOCOOHOCTD BBIABJIATH €CTECTBEHHOHAYYHYIO
CYIOHOCTH 11po6IIeM, BOZHUKAFOINHX B XOJI€
IPOGECCHOHABHOM eATeNPHOCTH, NpHBJIEKATh IS HX
PCHICHHS COOTBETCTBYIOLINI (BH3HMKO-MaTeMaTHYeCKH i
amnapar

1. JIOJKeH 3HATH OCHOBHBIE
3aKOHEI JJIEKTPOHHKH, a TAKKe
0COOEHHOCTH X ITPOSBIICHUS

B yCTpOHCTBAX
HaHO3JIEKTPOHHKH,

2. lomken ymetp
HCIIOJIB30BATh (DH3HKO-
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MareMaTH4eCKHH anmnapar A
pelieHHs KOHKPETHBIX 3a/1a4 B
06nacTH IEKTPOHHKH H
HaHO3IICKTpOHHKH.

3. JloibkeH BIaIeTh
HaBBIKaMK 00pabOTKH

3KCHepI/IM€HTEUIBHBIX
pe3yNbTaTOoB.
IIK-1 CIOCOBHOCTB CTPOUTD NIPOCTEHIINE GPUIUIECKHUE U 1. lomkeH 3HaTh OCHOBHBIC
MaTeMaTHuecKie MOIeIH IIPHOOPOB, CXEM, IIPHHIHITBL
YCTPOUCTB M YCTAHOBOK JJICKTPOHHKH U (yHKIHOHAPOBAHHS
HAHOICKTPOHUKH Pa3THYHOTO QyHKIHOHAIBHOTO YCTPOHCTB JICKTPOHHKH H
HAHOD/IEKTPOHHKH.

Ha3zHA4YeHUs, a TarKe UCIoIb30BaTh CTaHOapTHBIC
pOorpaMMHBIC CpeacTBa UX KOMITBIOTCPHOTO
MOJICIHPOBaHUA

2. JlomkeH yMeTh
n306pa3uTh PYHKIHOHATBHYIO
cXeMy yCTpoicTBa
IEKTPOHHUKH W MOACHUTB

XapakTep B3aHMOJIEHCTBUA
Y3J10B.

3. JloJpkeH BIAJETH
CTaH)lapTHBIMI/I
HpOI’paMMHLIMH CpeIICTBaMH

KOMIIBIOTEPHOI'O
MOASIHPOBAHHA.

2 PeajM3allHsi KOMIIETEHIIHH

1 Kommnerenmus OIIK-1

OIK-1: cI10coGHOCTHIO NPEACTABIATE AJeKBATHYI0O COBPEMEHHOMY YPOBHIO 3HAHHIT HAYYHYIO
KAapTHHY MHpPa HAa OCHOBe 3HAHMsSI OCHOBHBIX M0JI03KeH i, 3AKOHOB H METO0B €CTeCTBEHHBIX

HAYK H MATe¢eMATHKH.

Jins  (QopMHPOBAHHS ~KOMIETECHIHH HeoOXOMMMO OCYIIECTBHTh DS  TanoB. OTarlbl
DOPMHpPOBaHHS KOMIIETCHIIMH, TIPAMEHSAEMBIC UL STOTO BH/BI 3aHATHH M MCIONB3YEMBIE CPEACTBA
OLleHHBAHAS IPECTABJIECHb] B TabmHue 2.

Taéamua 2— drannl GopMHPOBAHUS KOMIIETEHIMH H HCIO0/Ib3yeMbIC CPEACTBA OLICHHUBAHHSHA

CocTar 3HaTh YMeTh Biaanernb
CnocoBHOCTh Hcnonp3oBarh
IIpEeACTaBIATh TEOPETUIECKHE 3HAHUA
(pu3YeCKHE OCHOBBI Tpy OOBSCHEHUH PE3Yib-
MeXaHUKH, MOJIEKYIIP- TaTOB DKCIIEPHUMEHTOB,
. HapnixamMu
HOM ()M3HKH M TEPMO- [IPUMEHSTH 3HAHUSA B
Conepranie STanos JTMHAMHKH, 3JIEKTPO obnact GU3NKH U (usuHiecKHX
i gccaenoBagui
CTaTHKH, [TOCTOSHHOTO ocBoenns obmeipodec-
TOKA B MeTasax, CUOHAIBHBIX JHCIHIIIHH
BaKyyMe H rasax, H pellieHUs npodeccuo-
HIEKTPOMArHETH3Ma, HaJbHEBIX 3a71a4.
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koneGaHuii u BOJH,
BOJIHOBOH ¥ KBaHTOBOI
OITHKH, KBAHTOBOH
MEXaHUKH, QUZHKH
TBEPIOTO Tesa, s AepHoil
(PU3HKH B COBpEMEHHOI
¢usHyecKoil KapTHHBI
MHpa.

Jlaboparopurle
e Jlekuuu; paboTsl
B N o [IpaktHyeckue Bemonnenue JIaboparopurie
H/IBI 3aHATHIT
3aHSTHS JIOMAIIHETO 3a/1aHus paboThI
CamocTtosrtennHas
paboTa CTyIeHTOB
e Tecr e Jlaboparopuas e 3ammura
e KourpossHas pabora; J1ab0PaTOPHBIX
pabora e Koncnexr pabort

Hcnonbiyemele
CPEe/CTBA OlleHHBAHHUSA

* UnauBunyansHoe
TBOPYECKOE 3a/]aHHe
e Dk3amMen

paboThl

CaMOCTOSITEJILHOH

OO01mHe XapaKTepUCTHKA HOKasaTeneif i KPHTEPHEB OLEHUBAHUA KOMIIETEHIIHH HA
BCEX 3Talax IpHBEEHE] B Tabmuie 3.

Tabauua 3 — O6mue xapakTepHcTHKH OKa3aTeNei u KPHTepHeB OLIEHHBAHNA KOMIETEeHIIHH 110

ITAnam

Hoxazareau u

3HaTh Ymern Baaners
KpHTEepHH
Obmnanaer Obnanaer
baxkTHUeCKHMH H JHAra3z0HoOM
TEOPETHYCCKHUMH IPaKTHYECKUX
. Kontpomipyer pabory,
. 3HaHHSMH B yMEHUH, TpeOyeMbIxX
Otan4Ho (BBICOKHIA IIPOBOJHUT OIICHKY,
npegenax JUISL pa3BHTHS
YPOBEHB) . COBEPILEHCTBYET
H3y4qaeMor obacTH | TBOpYecKuX N
. NEeHCTBHS paboThi
C IOHUMaHHEM peleHuit,
I'PaHHLl abcTparupoBanus
MIPHMEHHMOCTH pobiem
Obnanaer Beper
3HaeT dakTsl, JIAara3oHOM OTBETCTBEHHOCTE 3a
IIPUHITHIIB, NPAKTHYECKHX 3aBeplLICHHE 33/1a4 B
Xopomo (6a30BbIii IIpOLIEeCChl, 00IIHe YMEHHUH, TpeOyeMbIX HCCJIeIOBaHHH,
YPOBeHbB) ITOHATHS B JUISL peLICHU S HpHcIocabIuBaeT cBoe
npenenax OIIpe/IeNIEHHBIX HOBEIEHHE K
H3y4aeMoH obnacti | mpoGreM B o6iacTu OOCTOSITENILCTBAM B
HCCIIEIOBaHHS peuieHnu npodiem
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Ob6nanaet
OCHOBHBIMH
Obnanaet
YnoBJIeTBOPHTEILHO YMEHHSIMH, PaGoTtaet IpH NPAMOM
(T10poroBbIil ypoOBEHb) GasoBEIMM OOUIAMH TpebyeMbIMH ISt HaOOeHUH
p yp 3HAHWSIMH peoy
BBITOJIHEHHUS
IPOCTHIX 3a1a4

QopMyIHPOBKa [oxazarejiedl ¥ KpPUTEPHEB OlICHHBAHUSA JAHHOW KOMIIETEHIIHH IIpHBEICHA B
Tabmune 4.

Ta6muna 4 — [oka3aTean H KPHMTEPHH ONeHHBAHHA KOMIICTCHIIAM HA jranax

IMoxka3zareau v

3HaTh Ymern Baaners
KPHUTEPHH
aHATH3HPYET
CBSI3H MEXIY
pazIMYHBIMH s CBOOOAHO cniocobeH
(Pu3HIECKIMHU IpUMEHSET METOIBI PYKOBOIHTE
HNOHATHAMM; pelneHus 3a1a4 B MEKTUCITUILIHHAD-
MpencTaBIgeT HE3HAKOMBIX HOM KOMaHJI0MH;
Cr1oco0bI 1 CHTYaIHsIX; cBOOOIHO BAfEeT
. €3yJIBTaThl J eeT A3HBIMH
OTan4HO (BHICOKHH pesy ™ p
ypoBeHb) HCITOJIb30BAHHA MareMaTHYeCKI crniocobaMu

Pa3THIHBIX BbIpaKarh, H TpeaCcTaBIeHUS
GU3HYEeCKUX apryMeHTHPOBAHO ¢du3HecKoit
Mozienel; JIOKa3bIBATh uadopManvy B
MareMaTH4eCKH MOJIOXKEHH S rpaduIecKo 1
060CHOBBIBAET npeIMeTHOM MareMaTHYeCKOH
BLIGOp MeTONA U obacTy 3HAHUS dbopme
IUTAH PELICHHS
3a7a4u
[JOHHMAET CBSI3H e  CaMOCTOATENBHO

KPHTHYECKH
MEKIY pa3iny- noAGHpaeT U roTo-

OCMBICJIMBAET
HbIMH (HU3HYECKH- BUT JUTS DKCIIEPH-

HOJTy4YEHHBIC
MH TOHSTHAMH, MeHTa HeoOxoau-

3HAHUA,;

Xopomo (6a30Bbli

uMeeT IpeicTaB-
JieHHe 0 pu3Huvec-
KUMX MOJIEIIAX;

Moe 000pyAOBaHHUE;
e [IPUMCHSET METOMBI
peleHus 3a/1a4 B

KOMIIETEHTEH B
pa3IHIHBIX CHTYa-
nusx (pabora B

apryMeHTHpYeT HE3HAKOMBIX
yPOBEHb) 160D MeTONA CHTVAITHAX: MEXIHCIUILTHHAD-
BBIOO .
P A Y ’ HOH KOMaH[IE);
elIeHus 3a/la4d; | ® eeT KOPPEKTHO
P ’ ™ pp BJIAJICET PA3HBIMH
cocTaBisieT IUIaH BBIpAXaTh U
criocobaMu
perIeHns 3a/1aH; 060CHOBEIBATH 110~
OIKCHHS NpencTaBIeHAS
rpaguyeckn THOi puznyecKoit
IpenMe
HUTIOCTPUpPYET penm pHdopMaLHH
3agady o6nacTy 3HaHUSA
V/10BJIETBOPHTEILHO JIacT ONpEieJIeHns | ®  yMeeT pabotarh CO Biajeer
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(moporosblii ypoBenn)

OCHOBHBIX
MMOHSATHI;

®  BOCIPOU3BOJMT
OCHOBHbBIE
bu3uueckue
dakrel, Hien;

®  pacuosHaer
buznyeckue
OOBEKTHI;

® 3HAET OCHOBHBIE
METOJBI PeIIeHHs
THIOBBIX 33a4 U
yMeeT HX
[PUMEHSTH Ha
MpaKkTHKe

¢ HCHOJIB3YCT

® ymMmeerT

CIIpaBOYHOH
JIHTEPATypoi;

npubopsl,
yKa3aHHBIE B
OIHCAaHHH
nabopatopHoH
paboThI;

[PEeACTaRIATh
pe3yJIBTaThi CBOCH
paboTel

TEPMHUHOJIOTHEeH
IpeaMEeTHOH
00JIaCTH 3HaHUA;
crocoben
KOPpPEKTHO
IpEACTaBUTE
3HAHHS B
MareMaruge ckoit

bopme

2 Komnerenmua OIIK-2

OIIK-2:

HpO(bCCCHOHaHI)HOﬁ AEATECIIBHOCTH, MPHUBJIEKATh [T UX pPELLICHHUA COOTBGTCTBy}OHIHﬁ

annapar

CMOCOOHOCTL  BBISBJATE  €CTECTBEHHOHAYUHYIO —CYLIHOCTD npobiem, BO3HHKAIOUIMX B XOMe
pu3HKO-MaTeMaTHYe CKHIi

JUist bopMHPOBAHMS KOMIETEHLIMH HEOGXOMHUMO OCYINECTBHTE PsJI JTANoB. DTansl GOPMUPOBAHMS
KOMUICTCHIMH, NPUMEHACMBIC JUIA ITOO BHJBI 3aHATHH M HCIOB3yeMble CpEICTBA OLIEHUBaHHUA,
IIpeJICTaBlIeHbl B TabIHIE 5.

Tabnua 5— Iransl popMupoBaHHA KOMITETEHIHE H HCI0JIB3YeMbI€ CPe/ICTBA OUEHHBAHUA

Cocran 3HaTn Y™mern Baaners
OCHOBHBIE 3aKOHBI HCTIO/IB30BaTh (PH3HUKO-
ANEKTPOHUKH, a TaKXKe MaTeMaTHJeCKHit HaBreixkamu
0COOEHHOCTH HX anrapar A penieHus 00paboTku
Coaep:xanue 3Tanos
[IPOSIBJICHHUS B KOHKDPETHBIX 3aJ1a4 B IKCIEPUMEHTATBHBIX
yCTpoHcTBax 00J1acTH STEKTPOHUKH U pe3yJIbTaToB.
HAHOIAEKTPOHHKH, HAHOJIEKTPOHHKH.
o Jleknuu;
® IpaKTHYeCKue e Jlaboparopusie
B N 3aHSITHH, paboThI; e Jlaboparopusie
HABI 3aHATHI
e jabopatopHble e CaMocrosrenpHas paboThL.
paboThI; paboTa CTy/IeHTOB.
Hcnosbzyembre o Tecr; e Jlaboparopusie e 3ammura
CPENCTBA OLEHHBAHHA | ¢  ycrTHas Gecea; paboThL; 1abopaTopHBIX
® JK3aMeH. e Koncrekr pabor.
CaMOCTOATEILHOH
paboThL.
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O61re XapaKTePHCTHKH TT0Ka3aresell i KpUTepHeB OCHUBAHHUA KOMIICTEHIMH Ha
BCeX JTanax NpHBeleHbl B Tabnuie 6.

Tabauua 6 — O6mue XapaKTePHCTHKH NOKa3aTe/leli M KPHTePHEB OlleHMBAHMS KOMIICTCHINMH no

jyranamMm

IMoxkazareau H

3narh YMeTh Bnapersn
KpHUTEpHH
O6nanaet Obnanaet
baKTHYeCKHMH H JHArta30HOM
TEOPETHYECKUMH ITPaKTHYECKHX
» Konrposmpyet pabory,
. 3HAHUSIMH B yMeHu#, TpeOyeMbIX
Oran4Ho (BHICOKHI [IPOBOIIHUT OLIEHKY,
npenenax JUTS pa3sBHTHS
ypOBEHB) o COBEpPIIEHCTBYET
p3y4aeMoii 006acTH | TBOPYSCKHX .
. JEeUCTBHS paboThI
C NOHUMaHHEM pelneHuH,
TpaHMI abcTparupoBaHus
MPUMEHHUMOCTH npobiieM
Ob6nanaer
bepeT oTBETCTBEH-
3naeT (HaKTsl, JTHAra30HOM
HOCTP 32 3aBEPLICHHE
HPUHIHAIIB, IPaKTHYECKHX
. " 3a7a4 B HCCIICJOBaHHH,
Xopomo (0a30BbIH TpOILeCChl, 00Iue yMEHHI, TpeOyeMbIX
npucTocabuBaeT CBOe
YpOB€HbB) NOHSATHUS B JUISI pEIICHHS
MIOBEJICHUE K
npenenax oTnpeneeHHbIX
. 00CTOATEIBCTBAM B
u3ydaeMoif obnact | mpobiem B 061aCTH
peIIeHUH ITpodIIeM
HCCIIeIOBaHUS
Ob6nanaer
OCHOBHBIMH
Obnanaer
Y0BJIETBOPHTEILHO YMEHUSMH, PaGoraeT npH IIPIMOM
(moporoBbIii ypoBeHb) GasonLIMu obmyMH TpeOyeMbIMH IS HaOJIIONEHUH
p yp 3HAHUSIMH peby
BBITTOJTHEHHS

[IPOCTHIX 3aja4

Ta6anua 7 — [oxazaTe n H KPHTEPHH OLlCHHBAHHS KOMIICTEHIIHH HA JTaliax

IMokazareau
KpHTepHH

3uarThb

YMmeTh

Baaxersb

Or1in4Ho (BHICOKHH
ypOBeHb)

o (Cpobonmno

BiageeT
HABBIKAMH
MIPOEKTHPOBAHUS
YCTPOHUCTB
AIIEKTPOHHKH;

¢ (Crobomaso

BAAICET
BO3MOXHOCTIMH

e ¢B0OOMHO
[PUMEHSATh
BO3MOXHOCTH
COBpPEMEHHBIX
KOHCTPYKTOPCKHX
peNaKTopoB B
HE3HAKOMBIX
CUTYaIHsAX,

s cBoOOOHO

e criocobeH
PYKOBOJIUTD
MEKIUCIIUILTHHAD-
HOH KOMaH/I0M;

e cBOOOIHO BraLEET
pa3HBIMH
COBpPEMEHHBIMH

e criocobamMn
IpeiCTaBIIeHUs
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COBPEMEHHEBIX [IPHMEHSITh bu3nyecKom
IpOrpaMm COBpEMEHHEIE HHpopMauu B
00paboTKH H IIpOrpaMMEl rpaduyeckoi u
IIPE/ICTABICHHSI 06paboTku u MareMaTH4ecKon
uHbOpMaLHK; [Ipe/ICTaBICHHS bopme
CBoboano uHGoOpManuu;
BJIafeeT cBoOONIHO HX
criocobamMu ux COBMECTHO
COBMECTHOTO HCIIOJIB30BATh
UCIIOJIb30BaHUS
IIOHAMaeT
CaMOCTOATENBHO
BO3MOXXHOCTH KOMIIETEHTEH B
II0JIB30BATHCS
COBPEMEHHBIX PasIMYHBIX
COBPEMEHHBIMH
KOHCTPYKTOPCKHX CHTYaIIHAX
CpeJicTBaMH
PeNaKkTopoB; (pabota B MexIHC-
KOHCTPYUPOBAHHS; .
NOHUMAET LUILIHHAPHOM
CaMOCTOSTEILHO
BO3MOXXHOCTH KOMaHJie);
N N0JI30BATHCH
Xopomo (6a30BbIit COBPEMEHHBIX BJIaJeeT Pa3HbIMHU
COBPEMEHHBIMH
YPOBEHb) [porpaMm criocobamu
nporpaMMamu
06paboTkH u IIpeICTaBICHHS
06paboTku u .
HPEJICTaBICHHS dH3nveckoii
) [IPEJCTABICHHS
uH(pOpMaIUy; HHbOpMALUH B
uH(popManuy; .
[IOHMMAeT, KaK rpaguyeckoit u
CaMOCTOSTEJILHO .
COBMECTHO HX MareMaTH4ecKoi
COBMECTHO HX
MOJKHO ¢opme
HCII0JIB30BaTh
HCIIONIB30BATh
IOHHAMaeT yMeer paboTars ¢
OCHOBHEBIE COBPEMEHHBIMH
BIIaJICeT
BO3MOYKHOCTH KOHCTPYKTOPCKHMH .
] TEPMUHOJIOTHEH
COBPEMEHHBIX pelaKTopamy; .
KOHCTPYKTOPCKHX HCIIOJIB3YET HpCIMETHOR
P Y obnactu 3HaHus;
PENaKTOpPOB; COBPEMEHHEIE
crrocobeH
yZIOBJleTBOpHTeJILHO [IOHHMaeT IIpOrpaMMBbl o o
o KOPPeKTH
(noporoselii yposenn) OCHOBHEIE 06paboTku u pp
IIPECTaBUTh
BO3MOXXHOCTH HpEICTaBICHHS
. uHpopManuIo B
COBPEMEHHEIX uHbOpManuy; .
rpaduyeckoii u
Iporpamm yMeer .
MaTeMaTH4e CKOH
00paboTKH H IIPELCTaBIATE bopme
IpeICTaBIeHUs pe3yabTarhl cBOEi P
HHpopMaUn padboTsI

3 Komnerennus IMK-1

HK-1: cnocoGHoCTh cTpOHTE npocTeiiimme (usnueckue U MaTeMaTHUeCKHe MoaeH npubopoB, CXeM,
YCTPOHCTB M yCTAHOBOK OJNEKTPOHHKH M HAHODJICKTPOHUKH  Pa3IMYHOTO  (DYHKIHOHAIBHOTO

HasHa4YCHHU, a TaKXKe HCIHOJB30BaTh craHaapTHbIE IIporpaMMHBIE ¢

MOJACIHUPOBAHHA

Hag  dopmupopanus

KOMIEeTEeHIIHH
(b()pm{posam«m KOMIICTCHIIHH, HPUMCHSICMBIC (LY YTOI0 BH/bl
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cpencrea oLeHUBaAHNHA ]Ipe}'lC’I’KBJleﬂbl B Taduie 8.

Ta6mua 8— dranbl GopMHPOBAHHS KOMITETCHIHH H HCIIOIb3yEMbIC CpeiCTBa OLleHHBAHUS

Cocras 3uarth Ymersn Baaaers
H300pa3HTh craHgapTHbIMU
OCHOBHBIE TIPHHIIUIIBI GYHKIHOHAIBHYIO CXeMYy | TpOrpaMMHBIMH
(GyHKIHOHHPOBAHHUSA yCTPOMCTBA JIEKTPOHUKH | CPCACTBAMHU
CojlepkaHue YTaNoOB | YCTPOHCTB H  TOSCHUTL  XapakTep | KOMIIBIOTEPHOTO
ANEKTPOHHEH H B3aMMO/IEHCTBHA Y3JIOB. MOJICTTHPOBAHHS.
HAHOJJIEKTPOHHUKH.

e JlaboparopHble

paboThl; e JlaGoparopHbic
Buasr 3ansTHil o Jlexnuu; paboThI; e JlaboparopHbie
e [IpaxTuueckue e CaMmocTosTENbHAS paboTsl;
3aHSATHSA. paboTa CTYAEHTOB
Hcnoab3yembie e Jlomyck K e JlaboparopHbie e 3amura
cpecTBa OUEeHUBAHUS 1a60paTopHBIM paboThr; 1ab0paTOPHBIX
paboTaM; e Koncnekr padort
KoHTpoibHEIE CaMOCTOSATEIBHON
paboThI; paboThI.
DK3aMeH.

O6mue XapaKTCepUCTHKH noxasarese 1 KpHUTEPUCB OLICHHBAHMU KOMIIETECHIIUN Ha BCEX JTanax

npuBe/ieHs! B Tabnuie 9.

Ta6auma 9 — O6uHe XapaKTepHCTHKH NOKa3aTellell H KpuTe

TanamMm

pHEB OCHHBAHU A KOMITETCHIHH no

Hoxazarejn u

eMol 00JacTh ¢
MOHHMAaHHEM I'pa-
HUI IPUMEHAMOCTH

TBOPYECKHX pele-
HHil, abcTparupo-
BaHHs IpobeM

3uatn YMeTnb Baagernb
KpHTEepHH
OGnanaet Ob6nazaeT
(paKTHUECKUMH U HANa3o0HOM
TEOPETHUECKUMH HPAKTHYECKHX KonTposmpyet paboTy,
OTam4HOo (BBICOKHH 3HAHUSIMH B ymeHuit, TpeOyeMbIX IIPOBOJIUT OLICHKY,
YPOBEHb) npenesnax u3yda- JUIS Pa3BUTHSA COBEPUIEHCTBYET

neticTaus paboTel

Xopomuto (6a3oBblil
ypOBEHB)

3HaeT GaxThl, IPHH-
[AIIBI, IPOLIECCHI,
obipe [MOHATHS B
npejenax u3ydae-
Mol obacTi

Obnanaer
JAHAna30HOM
IPaKTHYECKHX
ymeHH#, TpeOyeMbIX
JUTSL peIICHUS

Beper oTBETCTBCH-
HOCTb 3a 3aBepLIeHHE
3ajia4d B UCCIICOBAHUH,
npucriocabanuBaeT CBOE
[IOBEJICHHE K
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ONpe/IeIeHHBIX 00cTOATENBLCTBAM B
podneM B obacTu pelIeHnH npodiieM
HCCIIeIOBaHUA
Obnanaer
OCHOBHBIMH
Obnanaer
Ynosaersopurennno YMEHHSIMH, Paboraet npu npsmom
. 0azoBbIMH 0OLHMU
(roporoBblii ypoBenn) TpeOyeMbIMH UL HabMIONeHUN
3HAHUAMH
BBIIIOJTHCHHS

HPOCTHIX 3anav

Tab6auna 10 — Mokaszaresau u KPHTEPHH OLIECHHBAHHA KOMIIETCHI[HH HA YTAIax

MHokasarenu u

3Hare Ymetn Baaners
KpHTEepHH
o aHaJIu3upyer
¢cB0oOOTHO CrocoOeH pyKoBo-
CBA3H MEXIy
HIPHMEHSTH OCHOB- JHTh MEXTHCIH-
pa3IMYHbIMH N
HBIE [IOHSTHS H IUTHHAPHOMK
ITOHATHSMH U N
3aKOHBI 3JIEKTPO- KOMaHJ10i1;
SaKoHaMH HHKH B HE3HAKO 0
- CBOOOIHO BiajzEeT
NIEKTPOHHKH H MBIX CHTYAILHAX a an
. ; a3HBIMH
Otnnuno (BeICOKHIF HaHOIEKTPOHHUKH; Y ’ p ™
MaTeMaTHYeCKH criocodamu
YPOBEHbD) ® aHamU3UpyeT
BBIPAXKaTh, U [IPENICTaBICHUS
OCHOBHBIE (PH3H- 9
apryMeHTHPOBAHO bu3HUecKoit
YECKHE OTIIMYHS B
. JIOKa3bIBaTh uHpOPMAIIMH B
OPHHLHITAX JeH- o
N HOJIOKEHHS rpadudeckoii u
CTBHSA YCTPOMCTB . .,
[IPEIMETHOM MaTeMaTH4e KoM
JIEKTPOHHKH U
obJylacTu 3HaHUA dopme
HAHOJJIEKTPOHHUKH
CaMOCTOSATEILHO
noabupaer u
® uMeer KPHTHYECKH
TOTOBHT JIJIsl
IpeJcTaBlIeHHE 06 OCMBICITUBAET
IKCIEPUMEHTA
OCHOBHBIX IIOJTyYeHHEIE
HEOOX0TUMOE
HOHATHIX H 3HAHHS
obopynoBanue;
3aKOHax KOMIIETEHTEH B
. IIPHMEHSIET METOIBI
IEKTPOHHUKH; Pas3JIN4IHbIX CHTYya-
" pelIeHud 3a1a4 B
Xopomo (6a30BbIii ®  uMeer nuax (pabora B
YPOBEHB) [IpeicTaBIeHuEe 06 HESHAKOMBIX MEXKIUCITHILITHHAD
P CUTYyalHsiX; N
OCHOBHEBIX HOMH KOMaH[ie)
yMeeT KOPPEKTHO
(bu3nyeckux BJIaJI€eT Pa3HBIMHU
BBIPA@XXaTh U
ABJICHHUSAX, criocobaMu
apryMeHTHPOBAHO
HCIIOJIB3YEMBIX B IPEJICTaBIeHHS
. 00OCHOBBIBATH .
yCTpoHcTBax busngeckoit
. HOJIOXKEHUs
JJIEKTPOHHKH, . uHpOpMaIIH
IIPEIMETHOI
o0nacTH 3HaHUS
YnoBiaersopureasno ®  JIAeT ONpelc/ICHHS yMmeer padorars co BJasieeT
(moporoBeIif yposenn) OCHOBHBIX CIIPaBOYHOMH TEPMUHOJIOTHEH
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NMOHATUH JUTEPATypOH; NpeIMeTHOR
eKTPOHUKH ®  HCIOJBL3YeT 00/1acTH 3HAHUA;
e  BOCIIPOH3BOIHT npubopsl, e criocobeH
OCHOBHBIE yKa3zaHHbIE B KOPPEKTHO
duU3HYECKHE OIHCAHUHK Mpe/CTaBUTh
OTIINYMA B naboparopHoH 3HaHUA B
[IPHHIANAX paboTsl; MareMaTH4eCKOH
JeHCTBUSA ® yMmeer dopme
YCTPOHCTB [IPEACTABIATD
9JIEKTPOHHUKH H pe3yIbTaThl CBOeH
HAHOZNEKTPOHHKH paboThl

3 Tunosble KOHTPOJIbLHbIE 32aXaHHS

O peanu3auuu  Bbllienepednc/ieHHbIX  3aAad obydeHna WCRONB3YIOTCA cheayowme
martepuans:
—  TUNOBbIE KOHTPO/ibHbIE 33aHWA WU UHble MaTepuansl, HeobxoaMMble /1A OLEHKU 3HAHWN,
YMEHUI, HaBbIKOB M (WAN) ONbITa AEATENbHOCTW, XapaKTepusylolux sTansl bopmuposaHua
KOMMeTeHLM B npouecce ocsoeHns obpa3oBaTeibHON NPOrPamMbl, B COCTaBE:

3.1. TecrT:
3.1.1. TeMBI TECTOBBIX 3aAaHHH /15 IPAKTHYCCKHX 3AHATHI!

1) Kunemar#ka OCTyNaTeIbHOTO ABHKCHHUSA.

2) KuseMaTtuKa BpallaTe/IbHOTO JIBHKCHHS.

3) JluHaMHKa OCTYNATEIbHOTO JIBHKCHUS.

4) JlnHaMuKa BpalaTebHOTO BHKECHHA.

5) MonexynsapHas pusuka. Kiaccuueckne CTaTHCTHKH.

6) TepMonvHaMHUKa.

7) 3akon Kynona. HampshkeHHOCTS.

8) IloTeHnua.

9) MeTaJutsl ¥ JHYIEKTPHKH B 2JIEKTPOCTATHIECKOM IIOJIC.
10) MarauTocTaruka.

11) Jipmkenue 3apsoB ¥ TOKOB, paboTa B MAarHUTHOM IOJIe.
12) SIByeHue MEKTPOMArHATHON HHIYKIIHH. DHeprus noss.
13) 'apmMonHyeckre KoJeOaHusL.

14) CBoGOHBIE 1 BBIHYKICHHBIE KOJIEOAHHA.

15) Bonsst. Dddext Jomnepa.

16) UuTepdepeHnns cBeTa.

17) Judpakuus.

18) Tlongpu3zanus.

19) TerunoBoe u3ay4yeHuUe.

20) Bretunuit potoapdekr.

21) Baemnuit poroaddexr. Dpdexr Komnrona.

22) ®otonsl. [laBneHue cBeTa.

23) CexTpsl.

24) BoyrHOBBIE CBOKCTBA MHKPOYACTHIL.

25) DneMeHTHI KBAaHTOBOH MEXaHUKH.

CornacosaHa Ha noprtane Ne 5929



12

26) KBanToBas crarucTuka.
37) Snepuast pusuxka.

3.1.2. TembI TecTOBBIX 3aKaHMIl 1151 NabopaTopHBIX 3aHSTHIA:

D
2)
3)
4)
S)
6)
7)
8)

Kunemartuka paBHOYCKOpeHHOTO BpareHus

HNunamuxa Mastauka O6epbexa

HUsyqenue pacnipeneneuns Makcsenna

Wsyuenne pacnipenenenus Bonpimana

Orpezienenue OTHOWEHHUS TEILIOEMKOCTeH ra3a METOI0M Kiemana-/lesopma
HM3yuenne 371eKTpoCTaTHIECKOTO OIS

M3yuenne cBOMCTB IM3NEKTPHKOB B MOJIE TIOCKOIO KOHJIEHCaTopa
Onpenenenne 0OTHOCHTEIBHOMN JHBICKTPHYECKOH POHHI[AEMOCTH TBEPBIX

JHITICKTPHUKOB

9)

I/I3MepCHH€ YACJIBHOTO 3JICKTPHYECKOTO COPOTHBIICHUS METAIUIOB

10) HU3ydenme MarHuTHOTO T10JI5 KPYyT'OBOr'O TOKa

11) Onpenenenne yaensHoro 3apsia 3JIEKTPOHA METOJIOM MarHeTpoHa

12) Usyuenue 3aTyxaromux Koaebanuii KpecTooOpa3HOro MasTHHKA

13) U3syvenne 3aTyXarOumx d1eKTpOMarHHTHLIX KOJIeGaHuil

14) Crnoxxenue B3aMHO TIEPHEHAUKYAPHEIX Kosebanuii. Ourypst Jluccaxy

15) Usyuenne unrepdepennun JlazepHoro usnyuyenus. Onerr FOnra

16) Usyuenne nudpakuun naseproro H3JIYYCHHS OT IIENH H HATH

17) Usyuenne 3aBucHMOCTH SHepreTHUECKOH CBETHMOCTH Ceporo Telia 0T TeMITeparyphbl

18) Bremmnii potosddext. Usyuenne 3axona Cronerosa i IpoBepKa GopmyJIsl
DiiHurreiina

19) Usyuenue cnexrpa atoma Bozopoja. (ITocrosruast PunGepra)

20) TynuensHeI1 3 (EKT B BEIPOKIEHHOM p-n — nepexoe

21) Bnytpennuit porospdext

HpHMep TECTOBOIO 3aJIaHHUs JUIA NPAKTHYCCKOTO 3aHsITHS.

«MeTaJibl 1 AHIICKTPHKH B IEKTPOCTATHYCCKOM I0JIE»,

buaer 1.

1. Yro xapaktepusyer Bektop nonspusamun P ?
1) TnnoneHBIA MOMEHT €HHAIIBI 06heMa JUBJIEKTPHKa;
2) JIMnonbHbIH MOMEHT atoma (MOJIEKYIIBI) TUBIEKTPHKA;
3) Benmunny, mokaseIsaromyio Bo cKompko pa3 dICKTPHIECKOE [10JI€, BO3PACTACT B JIUINIEKTPHKE;
4) Benuuuny, mokassIBaromIyio Bo CKOIbKO pa3s JIEeKTPHYECKOE NOJIe, YMEHBIIACTCS B

AHIICKTPHKE.

2. YKaxuTe BRIpaXeHHs Teopemsl ['aycca jutst moss BEKTOpA 3JIEKTPHUECKOTO cMeleHus D .

a) D=

E&'OE s 6) [[}D ' dg = qc&oﬁudn ; B) V[j = p ce0000n ;
N
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r) [.ﬂD ) dS = qC805 + qcsm ’ I‘O VD = p ce0600H + p canzan *

S
1) a; 2) 6; 3)B; 4Hr; 5) n; 6) a, O; 7) a, B; 8) 6, B;
9a,r; 10) a, a; I o

3. BosayImHbI KOHACHCATOP YaCTHIHO 3aTI0JHEH AHIICKTPHKOM. B kakoii u3 ero yacteit 6onpiue
HAIPSKEHHOCTD 3JIEKTPHYIECKOTO MOJis E , a B KaKoii — d1eKkTpuueckoe cMemienue D ?
a) JNeKTpHYecKoe cMelleHne Goblue B obmacty 1;
_:_.I__ ) HaNPSHKEHHOCTH JJIEKTPHUECKOIO 10/ Sounplie B obmacTy 1,
B) JIeKTPHYECKOe cMellleHne Goiblile B 001acTu 2,
I') HAIPSDKEHHOCTH HIEKTPHYECKOTO MO OOJIbIIE B obnactu 2;
Il) HAIIPSOUKEHHOCTH HJIEKTPHUECKOTO TI0JI OJIMHAKOBA B obenx 00acTsX;

€) 3NEKTPUYECKOe CMELICHHE OJHHAKOBO B obenx obactax.
a6 2ar 3am 46,8 56 6B TBL 8
I, €.

4. HaiiTy eMKOCTb IUIOCKOTO KOHAEHCATOPa, H300paXkeHHOTO Ha PUCYHKE, I
[10JIOBHHA 06HeMa KOTOPOTO 3aTl0THEHO JUIIEKTPHKOM C OTHOCHTENIbHOH
JM3IIEKTPHYECKOl MPOHHMIaeMOCThIO 3. TTnomans Kakion oOKIIaaAKH
KoHJIeHcaTopa paBHa 10 cM?, a paccTOsHHE MeX Ty HUMH 1 MM. OTBeT 1aTh B

TSRS HAITH
SRR
RS SIRREKI

n®d.

5. Vka)kuTe HOMEp PHCYHKa, Ha KOTOPOM M300paXXeHbl TIMHAU BEKTOPa IeKTpUUECKOl HHAYKIHH D
Ha IPaHHMIe pasfiesia AByX JHU3JICKTPUKOB C &1 < &.

€1 E; & & £, £, £ £

E

1. . 3. .

TIprMep TeCTOBOTO 3a/laHHusl JUlsl TabopaTopHOro 3aHATHS.
OMNPEJEJEHUE YIEJIBHOI'O 3APSIA 3JIEKTPOHA METOJIOM MATHETPOHA
Bapuant 2

1. TTo KaKoif TPACKTOPUH JBIKETCS B 00LIeM ciiydae 3apsDKeHHad 9acTHHa B OMHOPO/IHOM
MarHHTHOM 11071€?
Otsetst: 1) mo npsamoif; 2) no napadoie; 3) mo rumepbone; 4) 10 CHHpPaIK; 5) 10 OKPY>KHOCTH.
2. [apamiesibHO NPAMOMY IPOBOJHUKY Ha HCKOTOPOM paccTOsgHUH
OT HETo, JBHAKETCS CO CKOPOCTBIO 0 JNIEKTPOH. Vka3arb Ha pUCYHKE
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HaIpaBJICHHUE CHJIBI HopeHua, ﬂEﬁCTBYIOMCﬁ Ha 3JICKTpOH, €CJIH 110 IMPOBOOHHUKY MYCTUTH TOK [I.

3. Tpu YacTHIIBI C ONMHAKOBBIMH MACCAMH K 3apsilaMH BJICTAIOT B ONHOPOJAHOE MATHUTHOE 1071
¢ PasHbIMH CKOPOCTAMH, KaK NOKa3aHo Ha pucyHKe. IlpuuéM ;< p, <
—P o
Us v;. Kak cootHOCsITCH Mex Ty coboif ux NepHousl Bpamenus 17

—
U;
o \ g
™ & &  Orsersr: DT <T:;<T5; 2)T;>T,>Ty; NT,=T,=T;s
9 q

4) Jlns oTBeTa IAHHBIX HEOCTATOUHO.

4. MHKPOYACTHIIBI BIIETAIOT B OMHOPOIHOE MATHUTHOE HOJTE ¢ IIOCTOSTHHOH CKOPOCTBRIO, KAk
ToKa3aHo Ha pHcyHKe. Kakoif 3apan uMerot yactuipr?

Aq=+q; 6)q@=+q B)q3=+q;
__.>
@ B 91 NDar=-q; MNq=-q; e)qs=-q;

q: x)qr=0; 3)qp = 0; H)q;=0.

v

q;

Otsetsl: 1) a, 6, B; 2)r e 3)x,3,H; 4)a,e,3;
5)B,,3; 6)6, K, u.

5. Kakoe U3 npuBeIeHHbBIX HHXKe BBIpQ)XXECHHH NpesicTaBisier coboit CHITY, NEHCTBYIOIIYIO Ha
TIOMOXUTEBHO 3apHKCHHYIO YACTHLY, ABHXKYIIYIOCS OQHOBPEMEHHO B 3JIEKTPHUYSCKOM M MArHHTHOM
nomsix?

1) F=qE+q[B,ﬁ} 2) F =qE'+q[6,E} 3) F = qE+q(B,5}
4) F =qE+q(5,l§).

3.2. TembI KOHTPOILHBIX paboT:

1) Mexanuka nocrynarensroro u BpAIIaTeILHOTO IBHKEHHS,
2)  Monexynspuas dpuzmka n TEPMOJMHAMHMKA.

3)  Dnekrpuueckoe moje B BaKyyMe U cpeje.

4)  DnexrpoMarHernsm

5)  KoneGanus u Bosnb!

6)  BousnoBas ontuka

7)  Ksanrossle cBoiicTna H3JIyYCHHUS

8)  CuexrTpel M cBOiiCTBa aTOMOB

9)  Ksanropas mexanmuka.

10)  Ksanurossle cratucrukn. Gusnxa TBEPIOIO TeJIa.
11)  ®usnuka atomHoro spa n 3JIEMEHTAPHBIX YaCTHI

CornacosaHa Ha noprtane Ne 5929
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TTpuMepbl KOHTPONBHBIX PaboT.
KOHTPOJILHASI PABOTA 110 KBAHTOBBIM CBOMCTBAM U3JTYUEHMA
bunet Nel.

1. [py HOMOIIM HHIYKIIHOHHOTO YCKOPHTELA JEKTPOHOB (6eTarpoHa) MOXKHO IOTTYIHTD

(OTOHBI raMMa-JTyueit ¢ SHeprueH 100 M»B. Kaxopa jutiHa BOJIHBI 9THX Jiyde#? OTBET 1ath B CH.

2. ®oTOHBI PEHTIT€HOBCKOIO H3IIYYCHHSA UCIHLITHIBAIOT KOMITTOHOBCKOC pacCesaHue Ha crmabo
CBS3AHHBIX 3JEKTPOHAX BEUICCTRA, nepeaanas M I1pH 3TOM 4acTh CBOEH 3HEPrun. Ha ocHOBaHUH,

KaKHX 3aKOHOB MOYKHO OIIEHHTH JJIMHY BOJIHBI pAaCCESHHOIO H3TyqeHus?
a) Ha ocHOBaHM# 3aKOHA COXPaHEHHs HMITYJbCa CHCTEMB (OTOH-2TIEKTPOH.
6) Ha ocHOBaHHM 3aKOHa COXPAHEHHA YHEPIHH CHCTEMBI $OTOH-aTOM BEINECTBA.
) Ha ocHOBaHHN 3aKOHA COXPAHEHHUS HMITYJIBCA ¢OTOH-aTOM BEIIECTBA.
r) Ha ocHOBaHHH 3aKOHa COXPAHEHHS SHEPTHH CHCTEMBI (OTOH-3TEKTPOH.
OtgeTsl: 1) a, 6; 2) 6, B; 3)B, T 4)a,r; S5)a; 6) 0; 7) B.

3. UmeroTes IBa abcomoTHO 9épHbix Tena. Temneparypa mepBoro U3 HUX COCTaBIACT 1450 K.
Onpenemts B CU Temmeparypy BTOPOTO Tena, eCJIH OTHOIICHHE SHEPreTHYECKON CBETHMOCTH

[IEpBOTO TeJjla K YHEPTeTHISCKOH CBETUMOCTH BTOPOTO cocrasiisieT 16/81.

4. KpacHast TpaHHAIA JUIS IUIATHHBL JISKUT OKOJIO 200 M. Eciiv naTuHy NPOKATHTE IIPH
BBICOKOi TeMIepaType, TO KpacHasd rpaHuiia dotoaddekra cTaHET paBHOH 220 um. Ha cxonbsko

SICKTPOHBOJIBT YMCHBIIUTCA pa60Ta BBIXO/IAa JIEKTPOHA U3 IIJIAaTHHBI B pe3yabrare HpOKaJ'IYIBaHHH?

5. Haiiti paGoTy BBIXOJa JJIEKTPOHA C TIOBEPXHOCTH oTokarosia, eclH NpH 00IyUEHHH €T0
CBETOM ¢ JUTHHOM Bomubl 560 HM 80% dHepruu (pOTOHA pacXofyeTcd Ha BBIPBIBAHHE EKTpoHa. OTBET

JaTh B 3JIEKTPOHBOJIBTAX.

6. Temneparypa abCOIFOTHO YEPHOIO Tejd 127°C. Tlocsie MOBBIIICHHS TeMIIepaTypbl
CyMMapHas MOLIHOCTB U3JIy4CHHS YBEIHIUIACh B TPH pasa. Ha cxonbko rpagycos Llenbens

TOBBICHNIACE TIPH ITOM TeMileparypa tena?

7. Kak W3MeHUTCS DHEPris, nepejapaeMas Iia/larolnuM ($OTOHOM IEKTPOHY IPH

KOMIITOHOBCKOM pacCEAHNH PEHTTCHOBCKHX JIY‘I@ﬁ, IIpH YBC/IMYEHHH yriia paccedAHud OT HYJIA J10

180°7
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Otsetsr: 1) He nsmensercs. 2) VeenuumBaercs.  3) Ymenbuaercs,
4) Cpenut IpUBEIEHHBIX OTBETOR IIPaBUIIBHOI'O HET.

8. Ha cxosbko rpajycos moHu3miace 6ur TeMIIepaTypa 3eMHOTO LIapa 3a CTOJIETHE, eCJIH ObI Ha

3eMJIIO He IIOCTYnana CoHedHast SHEPIHA, a IMOTEPH DHEPTHH ObLIH 0OYCIIOBICHBI JHIIb H3TyICHHEM?
I e

Pannyc 3emiu npunsTs paBHBM 6,4-10"" M, yienbHYyI0 TermToéMKocTs 200 b/ (kr-K), mmoraocts 5500

Kr/m", cpearroto temneparypy 300 K, koaddunment normomenns 0,8.

9. HapanyebHbli 1y90K MOHOXPOMATHIECKOIO CBETA ¢ JUIMHOH BOJIHBI 662 HM NafaeT Ha
3a4CPHEHHYIO NOBEPXHOCTH U POM3BOIMT Ha Hee Nasnenue, pasHoe 0,3 mklla. Onpenenuts 8 CH

KOHIIEHTPAIHIO (POTOHOB B CBETOBOM IMyHKe.

KOHTPOJIbBHA L PABOTA 10 ®U3UKE TBEPZIOT'O TEJIA
Buner Ne2.
1. YeMy paBHa HHAYKIIHS MATHHTHOTO TIOJIT B 0GBEMe CBEPXITPOBOAHMKA, TOMEIEHHOTO BO
BHEIIHEC MarHUTHOE M0JIe ¢ HHAYKIHedH 2 Ti?

Oteetsr:1) [TocTuraet 6ecKoHEUHO GOJIBIIOrO 3Ha4eHHs. 2) Gombiie 2 T 3) 2 T 4) 0.

2. Temneparypa BEIpOXKIEHHS SIEKTPOHHOTO Ta3a 1ud Le3us paBHa 18000 K, a juis cepebpa — 64000
K. Ha cxonbko 9B sueprus ®epmu s cepebpe GonbIe sHeprun epMmu B re3uu?

3. Bo CKoNBKO pas II0THOCTE COCTOSHIMI y KpucTauia Gepuiins o6bEMoM 2 cM’ IIpH 3Hepruu 12 3B
OoibIe, YeM y KpucTaa Meu o6bémoM 1 o’ Ipu 3HEepruu 7 sB?

4. N3 kpucrania Menu o6sEmMoM 16 em” BBIPE3ATH KPHCTAIT 06BEMOM 4 cM°. Bo cKOIBKO pa3

YMCHBIIHIIACH INIOTHOCTE COCTOSHUHM IIPH SHEPTHH, PaBHOI 2 5B?

Otsetsl: 1) He n3mennnace. 2)B \/_2— paz. 3) B2 paza. 4)B 4 pasa.

5. YKaxuTe, r/ie Ha 30HHOH cxeMme pacnonaraercs yposenb Gepmu tipu 7= 0 K B

HEBBIPOXKACHHOM JIOHOPHOM IOJIYIIPOBOTHHKE?
Otsetsr: 1) B6M3H cepennmb 3aNpeLIeHHOH 30HbI; 2) B BAJIGHTHO 30He, BOIH3Y e [OTOMKa;

3) B 30HE MPOBOAMMOCTH, BOIH3H €€ jiHa; 4) B 3anpelieHHO 30He, BOIN3H AHA 30HbI
TPOBOIMOCTH, MEXKILY YPOBHSMH JOHOPOB H JHOM 30HEI IIPOBOJHMOCTH; 5) B 3allpeIieHHoH 30He,

BOTH3H MOTOJIKa BAJICHTHOH 30HBI, MEXKIY YPOBHIMHU AKHENTOPOB M MMOTOJIKOM BAJIEHTHOM 30HBL

CornacosaHa Ha noprtane Ne 5929
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6. JlyiMHa BOJIHBI KPaCHOM IPaHHIIBI dotosddexTa CypbMIHO-IIE3HEBOTO dorokaroga pasHa 650 HM
(11pH OUeHb HU3KUX TeMreparypax). [inHa BOJHEI KpAcHOM rPaHUIEl COGCTBEHHOH MPOBOAMMOCTH
pasHa 2,07 Mkm. Haiftu B 9B 5HEpruio [Ha 30Hb IIPOBOMMOCTH JaHHOTIO MOJYITPOBOJHHKA.

7. KoHueHTpal|s HOCHTe el 3apsjia B FepMaHuH [IpH TEMIIepaType 300 K pasna 2- 10" 1/ Tlpu
YBETMUYEHHH TEeMIEPaTypbl KOHIEHTpAlH HocuTenei Bo3pocna Jio 2 10%° 1/m°. Ha cKoNbKO rpajycoB
[{enbeHs yBEUIMIIACH TeMIieparypa’? [Inpuna 3anpeieHHON 30HBI TepMaHUs papHa 0,75 2B.

8. HaifT B MKM JAJIMHY BOJIHBI, COOTBETCTBYIOIIYIO KpAKO coBCTBEHHOTO TOTJIOLIEHNA TePMAHMA
(wmpuHa 3anperteHsoi 3oubl 0,75 aB).

9. KOHLEHTpAIHs HOCHTEJeH TOKa B COOCTBEHHOM KPEMHHUH PaBHA 5 10'% e, mogBHKHOCTH

2
sekrponos — 0,12 M*/B-¢ u meipok — 0,05 M*/B-c. Onpenenuts 8 MOM conpoTHBIICHHE KPEMHHEBOTO
CTepKHS JUTHHOM 2 CM 1 cedeHueM 1 MM’

3.3. ClIHCOK MHAHBHAYAILHBIX TBOPYCCKAX 3a1aHMIi:

1)Kunemarrka MaTepUaIbHON TOUKH.
2)JIuHaMHKa IOCTYIIaTeIbHOTO ABMKCHH.
3)JInHamMuKa BpaIaTeJbHOr0 JBMKEHHS.
4)Pabota 1 3Heprus. 3aKOHBI COXPAHEHHS.
5)KiraccuyecKkue CTaTUCTHKH.

6) TepmoauHAMHKA.

7)3axon Kynona. HanpspkeHHOCTb.
8)ITorenuuan u pabota.

9)MeTabl { AUAEKTPAKH B IEKTPOCTATHHCCKOM IT0JIC.
10) MarauTocTaTHka.

11) JIpnxeHue 3apsA10B ¥ TOKOB B MATHATHOM TIOJIC.
12) DnexTpoMaruuTHas HHIYKIHA.

13) Konebanus.

14) BonHeL.

15) UntepdepeHuns.

16) udpaxiusi.

17) TemnoBoe U3JTyYeHUE.

18) Buermnuit gpotosddext. Dbdext KomMrroHa.
19) ATOMHBIE CIIEKTPBL.

20) KpanToBas MeXaHHKa.

21) KBanTOBBIE CTATHCTHKH.

22) du3uka TBEpAOTO Tea.

23) PannoakTHBHOCTB.

HpHMepm HHJIMBHIOYAJIBHOTO TBOPYECKOIo 3alaHHA:

Buner 5.
Tlotenuua/ u paéora
1. DIeKTpOH, ABHIasACh U3 COCTOSHHUA IOKOA B IEKTPUUECKOM I10JI€, JOCTHI CKOPOCTH 1,5-104 KM/C.
Kakyro pa3sHOCTb [OTCHIHAJIOB TIpOIIEN MIEKTPOH?

CornacosaHa Ha noprtane Ne 5929
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2. Meradecknit map pampycoM 61 MM u ¢ noTeHuuanoM 469 B okpykKaroT HezapspKeHHOMH
cepueckoit 06010uKoit pagHycom 452 mm. Kakam OyleT noTeHUHa mapa HocJe Toro, Kak ox Oyner
COCAHHEH ¢ 000M0UKOH?

3. JIBa TOYCYHBIX 37IEKTPHYECKUX 3apsima 56 K u 10 uKo1 vaxonsres B BO3ZyXe Ha PacCTOAHHY 42 cM
APYT OT Apyra. ONpefenuTh MOTEHIMAT OIS, CO3AABAEMOr0 STHMM 3apsi/laMu B TOYKe, HAXONSIIEeHCs
Ha paccrostHiH 60 cM oT repBoro 3apsina u 61 cM ot BTOPOYO.

4. Pammycel nByX npoBOISILHX KOHIIEHTpHYecKHX cep 44 cm u 232 cm. Ha xaxnoii PaBHOMEpPHO
pactipenenés 3apsiyn 277 nKi. Haiftu pasnocts norenmgaros Mexny chepamu.

5. BeckoHeyHO ITHHEBI MmOt NPOBOAAIIMH WHITHHAP paguycoM 1521 mrm PAaBHOMEPHO 3apshKeH C
JTHHEHHOMH IJIOTHOCTBIO 3apana 8 uKi/m. Onpeemits pa3HOCTh HOTEHIMANIOB JIBYX TOYEK 3TOTO OIS,
HaXOIAIHUXCA HA pACCTOSHUH 44 MM 1 261 MM 0T moBepXHOCTH UUITHHpA.

6. Onpenenuts noTeHiman Ha paccTosHuH 31 MM OT OCH OJHOPOJHOrO GECKOHEUHO IIHHHOIO
AHSNICKTPHYECKOTO CTepXkHS (¢ = 15) pamaycom 15 mm, ecian CTEPXEHh 3apsHKeH ¢ 0OBLEMHOIM
mwioTHOCTEI0 20 MKKi/M”. [Totenmuman Ha ocu CTEPKHS IPHHATH PABHBIM HYJIIO.

7. TloTeHIHMal DIIEKTPHYECKOrO MO HMeeT BHII! ¢ = 10(x2 + y2)+2Oz2 (B). Ha#itu wmonyns
HaIpsOKEHHOCTH TOJISL B TOYKE ¢ KOOPIAMHATAMH: X =544 M, y =261 cM, z = 374 cm.

buner 8.

Pagnoaxkrusnocrs.
1. C nomompio cuerunka Teitrepa HCCJICNYeTCs CKOPOCTh pacnazia HeKOTOPOTO pPagHOAKTHBHOTO
M30TONA. B HAavasibHEI MOMEHT BpeMeHH cyeTynk maer 97 ummymscoB 3a 10 c. Kakoe wmcio
MMITYJIBECOB NACT CYETUUK [0 UCTEYCHHH BPpeMeHH, paBHOM 1/2 T, » rie T - mepuon nonypacnana, 3a Te
xe 10 ¢? Cuurars 7>> 10 c.
2. Mepuoxn nonypacmnasna docdopa P paBeH 16 cyrok. HaliTH akTuBHOCTD npenapara 2P yepes 30
CYTOK, €CI1 HavanbHas akTHBHOCTH 141 MxKiopu. OtBeT nath B KBK.
3. HaliT akTHBHOCTB PalHOAKTHBHOTO H30TOMA narpus “*Na, macca KoToporo pasHa 18 Mxr, a nepuon
nojypacnazga 11 yacos. Otget nats B CU.
4. AKTHBHOCTH HEKOTOPOro PallHoH30TONa yMEHbIMaeTess B 9 pa3 3a 19 cyrok. Haiitu ero [eproa
nonypacnaga (B cyTkax).
5. Halitu BO3pacT peBHUX jepeBsSHHBIX TIPE/IMETOB, eciM ylenbHask aKTHBHOCTH H30TONA YIIeposa
C-14 y mux cocrasnser 1/8 YAEIBbHOH aKTUBHOCTH 3TOTO KE€ H30TONA B TOIBKO HUTO cpyOiteHHBIX
Aepesbsix. Ilepuon monypacnana C-14 paBeH 5865 Jer.
6. IlokoMBIIEECS ANPO PANHOAKTHBHOIO HeMeHTA (mMaccoroe uncno 172) menycruno O-4acTHILY ¢
KHHETHYECKOH dHepruer S MaB. Kakyio momo mosnoii SHEPTHH, 0CBOOOKAAEMOl B 9TOM Hporecce,
COCTABIISET SHEPrUs OTJAYH JOYEPHETO sapa?
7. CrobOomHO mHOKOMBIIEECH sapo wpmmus Clr ¢ sHeprued Bo3Oyxmenns 106 koB nepemuio B
OCHOBHOC COCTOSHHE, HCIIYCTHB Y-KBaHT. BHIMHCIIHTE OTHOCHTENBHOE H3MEHEHHE DHEPTHH Y-KBaHTa,
BO3HHKAIOLIEE B Pe3yJIbTaTe OTIA4H SPA.

3.4. Criucok s1aGoparopubix pabor:

1) Kunemaruxa PaBHOYCKOPEHHOT'O BpallleHUS
2) Jlunamuka mastanka O6epGexa

3) Msyuenue pacnpenenenus Makceesia

4) Wsyyenne pacnpenenenus Bonpimana
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5) H3yueHue TEpMOJHHAMHIECKHX NPOLECCOB

6) H3yuenue CBOMCTB IM3NEKTPHKOB B 110JIC IIIOCKOTO KOHJIeHCaTopa

7) OmnpenesneHHe OTHOCHTEIBHOM JHDIEKTPHYECKON [POHHUIIAEMOCTH TBEPABIX JHINCKTPHKOB
8) H3MepeHue yaebHOrO IEKTPHIECKOTr0 CONPOTHBICHHA METaIIOB

9) M3ydeHHe MarHUTHOTO HOJIA KPYTOBOrO TOKA

10) OmnpeneneHne yAENbHOrO 3aps/a 3JIEKTpOHa METOAOM Mar"HeTpoHa

11) U3yueHne 3aTyXarOWHUX EKTPOMArHUTHBIX kojebanui

12) Mizyuenne BBIHYK/ICHHBIX JIEKTPOMArHHTHBIX KojleOaHui

13) CnoxeHue B3aUMHO HEPHECHIUKYISPHBIX koytebanuii. Gurypsl Jlnccaxy
14) U3yuenne uHTEpPEPEHIIHH JA3EPHOTO HITYHCHHU. Omnsrt HOHra
15) Usyyenne qudpakiuy CBeTa. (JIndpaximoHHas PeIIeTKa)
16) M3y4yeHue 3aBUCUMOCTH SHEpreTHYECKO CBETHMOCTH CEpOro Teja OT TeMIICpaTypbl
17) Buemmuii potodddext. Msyyenune 3akona CroneToBa # rpoBepka GopMy sl DHHIITEHHA
18) TynHenbHELT 9QEeKT B BEIPOXKISHHOM p-n — IEPEXOIE
19) BuyTpennuii GoTosddexr.
20) Onpe/ieNieHre WHPHHBI 3aNPELICHHOR 30HbI OMYIIPOBOHHKA 110 TeMiepaTypHOi
3aBACHMOCTH 00OpaTHOI'O TOKa IHOJA.
3.5.TeMbl /151 CAMOCTOATEIbLHOH paboThI:

1. KunemaTuka.

2. JlunamuKa HOCTyIaTeIbHOTO IBHKCHHS.
3. JlunamuKa BpauareJbHOTO JABHKCHHU.
4. MonexyisipHas pusuxa.

5. Knaccuuyeckue CTaTHCTHKH.

6. TepMOaMHAMHUKA.

7. DneKkTpocTaTHKa.

8. [TocTosAHHBIN TOK.

9. MarguTtHoe I10Jie B BaKyyMe.

10. MaraiTHOE 110JI€ B BEIICCTBE.

11. VpaBHeHnns Makcsennia.

12. Konebanus.

13. BonHsbl.

14. BonHOBas OITHKA.

15. AtomHas QH3HKA.

16. KanroBas MEXaHHKA.

17. KBaHTOBBIE CTATHCTHKH.

18. PaqHoaxkTHBHOCTE. DJEMEHTAPHbIE YaCTUIIBL.

3.6. CucoK BOMpocoB /L1 AAddepeHIHPOBAHHOIO 32€Ta BO BTOPOM cemecTpe:

1. Kunemaruka. HopMaibHOE H TAHICHIHATIEHOE yCKOPCHHE.
KuseMaTiKa BpalIaTebHOro apikenus. CBA3b MEXIY yIIOBBIMH U JTHHEHHBIMH

N

YCKOPEHUAMH.

JlnHamuka. 3akoHs! HproToHa.

JIBroKeHHe CHCTEMb MATEPHAIbHBIX TOUCK.

OCHOBHOE YPaBHEHHE IMHAMUKH HOCTYIATE/ILHOTO JIBHYKCHHUS IPOM3BO/ILHOM CHCTEMBL TEL.
Cusipl B MEXaHUKeE.

Kunernyeckast SHEPrUsl.

N
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Pabota 1 MomHOCTS.
Koncepsarushrie cuibl.

HoTennunansuas sueprus.

CBs3p MeXIY NOTEHIHATBHOI SHEpPruen u CHIIoii.

OCHOBHO® ypaBHEHHE THHAMHKH BPALIATCILHOTO ABHIKEHHS OTHOCHTENBHO HEIOABHKHON
TOYKH.

YpaBHeHHe THHAMHKH BPALIATEILHOTO IBHKEHUS OTHOCHTEJILHO HEMOBHXHON OCH.
MowmenT unepuun.

Kunetuueckas sneprus pamaromerocs tea.

Pabora sHemnux cun npu spamennu TBEPIOTO TeJa.

3aKoH COXpaHEHHS MEXaHHYECKOH OHEPIHH.

Ynap abcomotHo ynpyrux u HEYIPYTHX TEJI C TOYKH 3DEHHS 3aKOHOB COXPAHCHHS.
3aKOH COXpaHEHHS MOMEHTa HMIIYIbCA.

Heunepumansabie cuctemst orcuéra, Critbl HHEPIIHH.,

UenTtpobexuast cuita nrepuuy.

Cuna Kopronuca.

Hpunnun orHocurensroctu Fames.

PenaruBncrckas Mexanuka. IIpeoGpasosanus Jopenna.

Crenctsus u3 npeobpazosanuii Jlopenua. OnHOBpeMeRHOCTE COBBITHI B Pa3HBIX CHCTEMax
OTCYETa.

CrenctBust u3 npeoGpasoBanmit Jlopenna. JlnnHa Ten B pasHbIX cHCTEMAax OTCYETa.
Crenctsus u3 npeobpazosanuit Jlopenna. JiuTensHOCTE COBBITHIT B Pa3HBIX CHCTEMax
OTCUETA.

PenstusrcTckas kunemaruka. Croxerne CKOPOCTEH.

PenstuBncrckas nunamuxa,

PensatuBnctckoe BeIpaxenue s SHEPTHH.

Bsaumocsssb Maces! u sHeprum.

Honsrue 06 o6iuel Teopuu oTHOCHTEIBHOCTH,

YpaBHEHHE COCTOIHHS HACATHHOTO raza (YpaBHenue Menneneesa-Knaneiipona).
Hasnenne. OcHoBHOE ypaBHEeHHEe MOJEKYIAPHO-KMHETHYECKOH TEOPHH.
Temneparypa.

Buyrpennss sueprus. Temora u pabora. [lepBoe Hayano TepMonUHAMEKH.
CxopocTi ra3oBeIx Monexy1. Onpit Tepna.

Pacnipenesnenne monexyn rasa mo CKopocTsaM. DyHKIHS pacipeaencHns Makcperia.
Haubonee Beposithas, cpemmsis KBa/IpaTHiHas U CPE/IHASL apHYMETHYECKAsT CKOPOCTH MOTIEKYIT
rasa.

Pacripenenenue Makcpenna 1o sHaueHHAM KHHETHYECKO! SHEPTHH.

Dopmyna Makcsenna [UIs OTHOCHTETBHbIX CKOpOCTEH.

Bapomerprueckas gpopmyna.

Pacnpenenenue Bonpiumana.

Tennoémkocts raza. ®opmyna Maitepa.

M3zoxopudeckuii mponece.

Mzobapudeckuii nponece.

Mzorepmuteckuil npomecc.

. AnnabarHdeckuii mponecc.
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[TosIMTPOTINYECKHE MTPOLIECCHL.

O6parumblit ki KapHo.

Heo6parumsiit mukn KapHo.

DHTpOIUS.

V3MeHeHHe SHTPOIUH IPH 00paTHMBIX U HeoOpaTUMBIX NPOoIeccax.
Bropoe Hayan0o TEPMOANHAMHKH.

CBo6onHas ¥ cBs3aHHas sHeprud. PU3HUECKHH CMBIC SHTPOIIHH.

CTaTHCTHYECKUH CMBICIT JHTPOIIHH.

TpeThe Ha4anO TEPMOAUHAMHKH.

PeanbHble raspl. YpapHenue Ban-nep-Baanbca.

®a3oBbIe NPEBPALCHH.

DnexTpuUecKHii 3apsiil. 3aKOH COXPaHEHHs BIEKTPHHUECKOTO 3apsiad.

B3auMOJICHCTRHE HIEKTPHUECKUX 3apsiIoB B BaKyyMe. 3aKoH Kynona.

Inexrpudeckoe noie. HanpskEHHOCTH JIEKTPHICCKOTO MOJIA. Cu10BbIE JTHHHH.
T[TpHHIMIT CYTIEPIO3UIAHN SICKTPUISCKHX nosen.

ITonie pumons.

Teopema Octporpajickoro-I'aycca 1y BEKTOpa HAIPOKEHHOCTH SIEKTPHIECKOTO NOJI.
TTosne 6eckoHewHOH OIHOPOIHO 3APSHKEHHOMN MIOCKOCTH.

Tlose ABYX PaBHOMEPHO 3apXKEHHBIX IIOCKOCTEH.

ITonmeMOTOPHBIE CHITBL.

[lose 6eCKOHEUHOTO 3apsHKEHHOTO IIMIMHApPA.

[Tone cepuyeckoi IPOBOIALICH TOBEPXHOCTH.

[Toste 0OBLEMHO-3apsKEHHOTO 111apa.

Tluddepenmmanphas hopma TeopeMsl I'aycea.

[Morenuuan. Padora cuil 3EKTPOCTaTHIECKOro MoJjIs.

DHeprus B3aHMOJIECHCTBHS CHCTEMBI 3apAIIOB.

CBsi3b MLy HAIPSKEHHOCTHIO JEKTPOCTATHIECKOTO NOJLT H NIOTCHIHAIOM.
Pa3HOCTb MOTEHIIMAIOB MEX/LY TOYKaMH IO, 0Opa3oBaHHOTO 6ecKOHEUHOMN 3apKEHHOH
IUIOCKOCTBIO.

Pa3sHOCTD MOTEHIIHAIOB MEX/IY TOUKaMH 110714, 00pa3oBaHHOIO JIBYMS 6eCKOHEUHBIMHU
3apsyKeHHBIMH TLIOCKOCTAMH.

Pa3sHOCTH NOTEHIMATIOB MEXKLY TOUKAMH MOJISL, 00Pa30BaHHOTO GECKOHETHBIM 3apsDKCHHAIM
JUTMHHBIM ITHJIMHIPOM.

Pa3HOCTD IOTEHIHATOB MEK/Ty TOUKAMH TOJIsl, 00Ppa30BaHHOIO 3aPsKEHHOH MyCTOTEN0H
chepoil.

Pa3HOCTH [IOTEHIHAIOR MEXLY TOUKAMH [10J11 BHYTPH 00BEMHO-3apMHKEHHOTO LIapa.
L[MpKy/IAUMs BEKTOPa HATPHKEHHOCTH JNIEKTPOCTATHICCKOTO TIOJIA.

[Tonspu3anus JUIIEKTPUKOB.

CerneTodIeKTPHKH.

BeKTop MEKTPHYECKOTO CMEIIEHHs. (IMEKTpHYeCKas HHIYKIHA).

[ToToK BEKTOpA MEKTPUIECKOTO CMEIIEHHS.

Wsmenenue Bektopos E 1 D Ha rpanuiie pas/ena JABYX [THIICKTPHKOB.

PacripesieieHHe YIEKTPUIECKHX 3apAI0B Ha POBOIHUKE.

Harnpsok&HHOCTD [10J1s1 BOIHM3M MOBEPXHOCTHU 3apSDKEHHOTO IIPOBOJHHKA.

CBOHCTBO 3aMKHYTOM IpOBOAISIIEH 000TOUKH.
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90. DneKkTpoéMKOCTD.

91. Konzencaropst. Coenunenue KOH/IEHCATOPOB.

92. DHeprus 3apsHKeHHOTO MPOBOHHKA,

93. DHeprus 3apsHkeHHOTo KOHJIeHcaTopa.

94. DHeprus s1eKTPUUECKOro Mo,

95. TloCTOSHHBI 3/IeKTpHYE CKHl TOK. Dnexrpryeckuii Tok. [T10THOCTH TOKA.
96. VpaBHeHHE HENPEPHIBHOCTH.

97. DnexrpomBWKyIIas cuia.

98. O606ménumi 3akoH Oma s HEOTHOPOJHOTIO YYacTKa IEITH,
99. PasperBnénubie uenu. [Tpasuna Kupxroga.

100. MommocTs Toka. 3akon Jixoyns-Jlenma.

3.7. Cnncok Bonpocos st muddepeHpoBaHHOro 3avera B TPeTheM ceMecTpe:

Craruueckoe MarHuTHOE NoJE B BaKyyme. BeKTOp MarHHTHOH MHIYKIHH.
3axon buo-Cagsapa-Jlamnaca.
MaruutHoe none npstMoro Toka.
MaruuTHoe nosne kpyrooro Toka.
Marnutroe none xBixymerocs 3apsia.
3axon Amnepa. Cuiia, neficTByIomas Ha IIPOBOJTHUK C TOKOM B MarHHTHOM II0JI€.
KonTyp ¢ TOKOM B MarauTHOM MOJE.
Cuna Jlopenna.
JBrKeHHE 3apsiKeHHOM YacTHIILI B OIHOPOIIHOM MarHHTHOM [I0Jie.
. Oddexr Xonna.
- llupkynanus Bekropa MarauTHO#M HWHIYKIHH.
. MarunTHOE 11071€ CoNeHoM A,
- MarnuTtHOe noe Toponza.
- Pabora o nepemernenuro nposonnuxa u KOHTYpa C TOKOM B MarHWTHOM II0JIe.

PN A~

P et e ek e e\
[NV, B SR US B NS e =

- MaruuTHbIE MOMEHTBI 37IEKTPOHOB U ATOMOB.

. JluaMaruerusm.

. Ilapamaruerusm.

. CBOHCTBO (heppoMarHuTHBIX MaTepuaos.

. MaruuroMexatndeckuii s3¢pdexr.

. Ilpupona criontannoit Hamaruu4eHHOCTH ¢peppoMarneTHkoB.
. IIpenomnenue sextopos E u H na IpaHHLe pasfiesnia IBYX OJHOPOIHBIX MATHETHKOB.
- SIBIeHMe BNEKTPOMATHUTHOMN HHIYKIIHH.

- OneKTpoaBHKYyIIas cuna (3.1.¢.) HHYKIIHH,

- Ilpupona siBiieHUs 3MeKTpOMArHHTHOM HHIYKIIUH.

- Buxpesere Toku (toxu ®yko).

. SIBNeHHE CaMOMHIYKIIHH.

. B3anMHas nugyxnms.

. DHEepryus MarHUTHOTO 1071,

. BuxpeBoe anexrprueckoe noe,

. Tox cMemenus.

. YpaBHeHHs Makcgena.

UJWQJNNNNNNNNNNH*—"—‘
NHO\OOO\]O\UIkaNHO\OOO\I
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33. CKOpPOCTH PAacHPOCTPAHEHHS HIEKTPOMArHUTHOTO MOJIE.

34, PejlTHBHCTCKAS TPAKTOBKA MArHATHBIX ABJICHHH.

35. apMonuyeckye KojieOaHus H HX XapaKTCPHCTHKH.

36. OcHOBHOE ypaBHEHHE JIMHAMHKH FApPMOHHICCKUX xoneGanuit. [apMOHHYECKHA OCHHIIATOP.

37. MareMarH4ecKHi MasiTHHK.

38. OuznyecKui MasiTHHK.

39. [Ipy>XuHHBIA MaITHHUK.

40. [TpencTasiacHue KoeOaHni NOCPENCTBOM BEKTOPHBIX juarpamm (MeTo BEKTOPHBIX
JAHArpaMM).

41. CrioeHHe rapMOHUYECKHX KoneOaHH! HaNpaBleHHbIX BIOJE OIHOMN MPIMOH.

42. buenus.

43. CII0KeHUe B3aUMHO [TEePHEHIMKY/IPHBIX KoneOaHuH. Qurypsl JInccaxy.

44. CBoOOIHBIE 3aTyXaIOMHE MEXaHHICCKUE KoJyebaHus.

45. XapaKTepUCTUKH 3aTyXaOLIHX xosebaHuH.

46. BeinyXICHHBIE MEXaHUIECKHC xoyeGanus.

47. DnexTpudeckue xonebanus. KpasucTalMOHapHBIC TOKH.

48. CBOGOHbIE MEKTPOMArHUTHBIE KONEOAHUs B KOHTYPE 6e3 aKTHBHOTO COIIPOTHBIICHHS.

49. CoboHbIe 3aTyXatolue IMEKTPHICCKUL KoJiebaHus B KOHTYPE.

50. BeIHyK/ICHHBIE SNEKTPHUECKHE KOJleOaHus.,

51. PacnipocTpaHeHHe BOJIH B YIIPYTOH Cpenie.

52. YpaBHeHHS IUIOCKOH U cpepiyecKoH BOTH.

53. I'pynnoBas CKOPOCTb.

54. Hanoxenwue (uaTEpdepeHnns) BoyiH. CTos4ne BOTHBL

55. Dueprust yupyroi BOJHBL.

56. Dddext Jomnepa s 3BYKOBBIX BOJIH.

57. BonHOBOE ypaBHCHHE.

58. DyeKTpOMarHUTHBIE BOJIHBL.

59. Onruueckuit a¢pdext Joruiepa.

60. DHEPrHs MEKTPOMATHHTHON BOJIHBL.

61. IHT€HCHBHOCTD 2JIEKTPOMArHHTHOH BOJIHBL.

62. OTpaxeHue U IPETOMICHHE HNEKTPOMArHATHBIX BOJIH OT rpaHuLbl Pa3jena ByX OJHOPO/IHBIX
JM3IEKTPHKOB.

63. UnTepdepenuns cBeTa.

64. lupuna 110510¢ HHTEPHEPEHIHH.

65. KorepeHTHOCTB.

66. Meton IOHra.

67. NnTtepdepeHnus IpH OTPAKEHHH TIPH OTPAKEHHH OT TOHKOM IIPO3Pa4YHOM IIJTaCTHHKH.

68. MarepdepeHnns OT MIaCTHHKA IIepeMEHHOH TOJIITHHBL (xMHA).

69. Konsna HeroroHa.

70. MuoronydeBas HHTEpPEPCHIHA.

71. Ilpumenerue HETEPCPEHIHH. Wurepdepomerpsl. IIpocBeTIeHHE ONTHKH.
HnTepdepeHIIMOHHBIC 3epKajia 1 GIIBTPHL.

72. Tudpaxuus cera. [IpuHIAT [oitrenca-Ppenests.

73. Metox 308 ®peHens. 30HHas IAaCTHHKA.
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I'paduyeckoe Beramciienue pesyrsTupytomeit aMILTHTYZB! (METOI BEKTOPHBIX JMArpaMM HITH
ciupans Openens).

Hudpakius va kpyriom oTepeTHH B HEIPO3pavyHOM JIHCKE.

Hudpaxuus B napamensupix myvax (zudpakuns Opaynrodepa).

Hudpaxims or menu.

Hudpaknuonuas perérka.

CriextpanbHoe pasnoxenue. Paspemaromas crioco6HOCTS PCIIETKH.

Ju¢paxius Ha IPOCTPAHCTBEHHBIX pelIéTKaX. Hudpakuus penTreHoBeKHX nydeii.
['onorpagus.

EctecTBennblit 0 nonspu3oBanublii caer.

Homsipusanus npu orpaxenny u npenomienuy. 3akon bproctepa.

Honsipuzanus npu aBoiHOM mydenpenomienuy.

3akoH Maimoca.

HNurepdepennus nonspu3oBaHubIX BOJTH.

HckycerBennoe apoiiHoe JyqenpenomieHne (HCKycCTBeHHAs aHH30TPOIIHS). Oddexr Keppa.

Bpainenue mrockoctn nonspusanum.

[ucnepeus cpera.

OilemMeHTapHast (KiaccHuecKas) TEOPHS TUCTIEPCHH.
Ilornomenue cpeta.

Paccesnue cpera.

W3nyuenne Baennosa-Uepenkosa.

3.8. Cnucox BOIIPOCOB A/ 3K3aMeHA B YE€TBEPTOM ceEMecTpe:

Tennosoe usnyuenue. 3akon Kupxroga.

3akon Credana-bonbumana. 3akon cMemenns Buna.
Qopmyna [Tnanka.

Buemmnuit porospdexr.

®otons Ormbir Bote (MeTox COBIIAJICHHUI).

Oddext Komnrona.

Topmo3sHoe penTreHoBcKOe H3TyYeHHpe.
XapakTepucTHueckoe peHTTeHOBCKO® U3JIyYeHHeE,
[aByienue cBera.

. 3AKOHOMEPHOCTH B aTOMHBIX crexrpax ®opmyia Bansmepa.

. [Ipunnun HeonpenenéunocTy.

. KBanToBbIit rapmonnueckuit OCHHJIIIATOP.

. IIpoxoxienue 4acTuItb! Yepes noTeHIHATBHBIH Oapwep.

. Ipuauwn [Maynm.

- IlIupuna criextpanpupx Tinuit. ToHKas CTPYKTYPa CIIEKTPAJIbHAIX JIHHHIA.

. Dpdekt 3eemana.

- MonekynspHble crieKkTper.

- Bemysxnennoe nanyuenue. Jlazeper.

- Tepmomunamudeckuii cnoco6 onucanus kowexTsa 9acTHI. XUMHYECKU ITOTEHIHAL.

CrarucTieckuit cioco6 onmMcanHs KOJIeKTHRA YacTHIL
HesbipoxkieHHblie 1 BEIpOXKICHHbIE KOJLTEKTHBBL.
DyHKIUs pacnpeieseHus.
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[110THOCTH COCTOSTHHHA.

HeBBIpOXKIEHHOCTD HIEAIHHOTO Ia3a U BEIPOXKICHHOCT SNIEKTPOHOB B MeTaJLIE.

OyHKIHMS pactpeieIeHUs i HEBRIPOXKACHHOTO rasa. ®ynkuus pactpesernends Makcseina-
boneimana.

dyHKIHEs pacnpeeNeHus Ui BRIPOKACHHOTO rasa depmuoHOB. DyHKIHSA pacTIpeaeCHU
®epmu-Jlupaka.

BiusHHE TEMIepaTyphbl Ha paclpeie/ICHHE Pepmu-/lupaka.

OyHKIMS paciipee/ICHHA Bo3se-DitHuiTeiiHa.

OCHOBHBIE BH/IbI TBEPABIX TEIL.

BuIbl MEKaTOMHBIX CBA3€H B TBEPIBIX TENAX.

TTonATHE O TEOPHH KPUCTALTHIECKOH PEIIETKH.

JledekThl B KpHCTAJLIAX.

[ToHsTHE 0 HOPMATHHBIX KoNeOaHHIX KPHCTALTHYECKOH peméTKr. CIIeKTp HOpMaIbHBIX
xoneGaHui.

XapakteprcTHdIecKas TeMIieparypa Jlebas.

DOHOHBI.

TerI08MKOCTE UATEKTPUKOB (Teopus Jlebast).

Tem10EMKOCTD 2MEKTPOHHOrO Ta3a (TeMIOEMKOCTh METaJLIIOB).

TeroBoe paciIupeHye TBEPIBIX TEJL.

TennonpoBOIHOCTE PELIETKH (muanexTprKoB). TeronpoBoOAHOCTE METAIIOB. 3aKkoH
Bunemana-®panua.

PacImenienre 3HepreTHIeCKUX YPOoBHE 1 BOSHUKHOBEHHE 30H IIPH oGpa3oBanuu
KPUCTAJUTHYECKOH PeINETKH.

Jlenenye TBEPABIX TENl HA METaJUIBL, IOJYIPOBOAHIKH I M30JIITOPBI C TOUKH 3PEHHs 30HHOMU
TEOPHH.

JIMHAMHKA JEKTPOHOB B KPHCTAIUIMUCCKOH peméTke. DbdEKTHBHAA Macca JNIEKTPOHA.
DNeKTPOIPOBOAHOCTH METAJLIOB.

CBepxnpoBoauMOcTh. OCHOBHBIE CBOHCTBA CBEPXIPOBOXHHKOB.

ITpupona cBEPXIIPOBOXHMOCTH. Ocnopuble Tooxkenns Teopuu BKIL

D dextst xo3edcoHa.

Co6cTBeHHAs IIPOBOIMMOCTD MOIYITPOBOAHHKOB.

[TpuMecHasi IPOBOAMMOCTD ITONYTIIPOBOJHHKOB.

®OTOMPOBOIUMOCTD (BHYTPEHHHUH doroaddexr).

Pa6oTa BBIXO/A JEKTPOHOB. T€PMOBIEKTPOHHAST SMHCCHA.

KoHTakTHas pa3HOCTb IIOTEHIHATIOB.

TepMOdJIeKTPHYECKAE SBJICHHSA.

p-n-TIEPEXO]L.

TyHHeNbHBIH A0 (IHOL Dcaku).

Artomuoe sapo. Cocra sapa. XapaKTepPUCTHKH aTOMHOIO sypa.Pasmepsr. CiivH s1pa.
Macca H JHeprus CBA3H SAep.

Mojiesit aTOMHOTO s/1pa.

SInepHBIE CHIIBL.

PafM0aKTHBHOCTE. 3aKOH PaJIHOaKTHBHOTO pacIiajia. AKTHBHOCTD.

a-pacnaj syiep.

p-pacuan saep.
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61. y-pacnan szep.

62. SlnepHble peakuuy.

63. llenexnue sinep.

64. TepMmosiiepHble peakimy.

65. TepMosiiepHble peakliy Ha 3BE3aX.

66. DneMeHTapHbIe YacTHIBL. CBOHCTBA U THITBI 9JIEMEHTAPHBIX YacTHL.

67. XapaKTepHCTHKH B3aHMOJEHCTBHIA JJIEMCHTAPHBIX YacTHIL (IPaBUTAHOHHOE,
SIEKTPOMArHUTHOE, CHIIBHOE, cilaboe).

68. KBapkoBast Mozens crpoenus aJpOHOB.

4 Meroanyeckue MaTepHabl
Cornacro nynkry 12.1 paGoueit IPOrpaMMBI.
1. OcHoBHan AuTeparypa:

1. Casenves WU.B. Kypc o6weit du3uku: yuebHoe nocobue AnA BTy308B: B 3 1. -~ 7-e u3a., crepeorun. —
CNé6.: NaHb, 2007.

T. 1: Mexanvnka. MonekynapHan ¢pusmka. — 432 c. (B 6ubnunoTeke — 155 sk3.).
T. 2: SnekTpuuecTso 1 MarHeTnam. BosHbl. OnTHKa, — 496 . (B 6ubnuoteke — 148 3k3.).

T. 3: KeaHTOBas onTtuka. AToMHas ¢usmnka. dusuka TBEPAOro Tena. ®dusuKa aTOMHOrO Aapa wu
3NeMeHTapHbiX Yactuu,. — 317 ¢, (B 6ubnuotere — 151 3K3.).

2. CuByxuH [1.B. O6wwmit Kypc Gpusmkm: y4ebHoe nocobue ana By30B 8 5T, — M.: ®usmartnur, 2005-2006.
T. 1: MexaHuka. — 5-e usp,, crepeoTun. — M.: ®uamatrnut, 2006. — 560 c. (B 6ubnmoteke — 101 3K3.).

T. 2: TepmoguHaMmuka m Mo/ieKynApHan pusuka. — 5-e usg., ucnp. — M.: ®usmataur, 2006. - 543 c. (B
6ubnuoteke — 100 3K3.).

T. 3: dnekTpuyecrso. — 5-e n3a., crepeotun. — M.: ®duamataut, 2006. — 654 c. (B 6ubnuotere — 100
3K3.).

T. 4: Ontuka. - 3-e u3g,, crtepeotun. — M.: dusmatnur, 2005. — 791 ¢. (B 6ubamoteke ~ 101 3K3.).

T. 5: ATomHas u agepHas ¢uauKa. — 3-e u3a., crepeorun. —M.: ®usmaTtaut, 2006. — 782 c. (B
6ubnuoteke ~ 100 3k3.).

3. 3ucman A, Togec O.M. Kypc 06weit Gpusnku. B 3-x TT. [IneKTpoHHbIif pecypc] - CN6.: Nawb, 2007.

T. 1: MexaHuka. MonekynapHas ¢ousmka. KoneGaHua u BOAHbLI, — 7-e u3g. — 352 c. Pexkum focryna on-
line c komnbloTepos TYCYP: http://e.lanbook.com/books/element.php?pl1 cid=25&pl1 id=505.

T.2: JnekTpuuecTBo W MmarHeTusm. - 7-e wv3g. —352c.  Pexum pocryna  on-line:
http://e.lanbook.com/books/element.php?pl1 cid=258&pl1 id=151 c KomnbloTepos TYCYP.

T. 3: OnTuKa. dusnka aTomMOB u Monekyn. dusnka aToMHOro sapa u MUKpouvacTuu,. — 6-e usa. — 512 c.
Pexxum pocryna on-line C KOMMbIOTEPOSB TYCYP:
http://e.lanbook.com/books/element.php?pl1 cid=25&pl1 id=508.
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2. fononHuTenbHana auTepaTypa:

1. Casenbes W.B. C60pHMK BOMPOCOB U 3aA3a4 Ao obuleit Ppunsuke. [3neKTpOHHbIN pecypc] — 5-e u3ga,,
CTEpeOoTHn. -Cné6.: NaHny, 2016. - 292 c. Pexum gocryna on-line:
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=71766 ¢ komnblotepos TYCYP.

2. Wpogos W.E. MexaHukKa. OCHOBHbIE 3aKOHbL. — 8-e u3[4., crepeoTun. —M.: BUHOM. NlabopaTopus
3Hanuii, 2006. — 309 c. (B Gubnnoteke ~ 99 3K3.).

3. Wpopoe W.E. du3nka MaKpPOCUCTEM. OCHOBHbIE 3aKOHbl. — 3-e u3a., crepeoTun. - M.: BUHOM.
NlabopaTtopua 3HaHui, 2006. — 207 c. (B 6ubnunorere — 50 3K3.).

4. Wpopos W.E. DneKTpOMarHeTMsm. OCHOBHbIe 3aKOHbl: YuebHoe nocobue pna By30B. — 5-e usg. —M.:
EVMHOM. Na6opaTopua 3HaHui, 2006. —319 c. (B 6ubnmnoTeke — 101 3k3.).

5. Upopos W.E. BonHoBble MpOLECCHI. OCHOBHble 3aKoHbI: yuebHoe nocobue. — 3-e U3A. - M.: BUHOM.
NabopaTtopus 3HaHui, 2006. ~ 263 c. (B 6ubnuoteke — 100 3K3.).

6. Upopos W.E. KsaHToBan dun3nka. OcHOBHbIE 3aKOHbI: YuyebHoe nocobue ns By308. — 2-€ w3, Aon. — M.:
EMHOM. Nlabopatopus 3HaHuit, 2004. — 256 c. (B 6Bubnuoteke — 100 3K3.).

7. Upopos W.E. 3apauu no obuieit dpuamnke: YuebHoe nocobue aAna By308. — 7-e u3g., crepeotun. —M.:
EUHOM. NlaBopaTtopus 3HaHui, 2007. —431 c. (B 6ubnuoteke — 496 3K3.).

8. Yepros A.T., Bopobbés A.A. 3aauHuK No dusmke: Yuyeb6Hoe nocobue ans BTy308. — 8-€ n34,, nepepab.
pon.— M.: dusmataut, 2007. - 640 C. (B 6ubnnoteke — 99 IK3.).

9. BonbkeHwTedH B.C. CBopHUK 3aaay no obuwemy Kypcy pu3mku: YuebHoe nocobue ana BTY308. — 12-e
u3g., ncnp. — M.: Hayka, 1990. - 396 c. (B 6ubnunotere — 148 3K3.).

10. Ko3bipeB A. B. Kypc nekuwuii no dpusuke: Yye6HuK. — Tomex: TYCYP, 2007. — 421 c. (B 6ubanoteke — 697
3K3.).

11. Kanawnukos H.M., Koxesrukos H.M. ®usmka. UHTepHeT-TeCTMpoBsaHue 6a30BbiX 3HaHWIA. [INEKTPOHHBIN
pecypc] ~1-e n3a. -Cné6.: NaHb, 2009. -160c. Perum pocryna on-ine:
http://e Janbook.com/books/element.php?pl1 cid=25&pl1 id=172 ¢ komnbiotepos TYCYP.

12. No3osckuit B.H. Kypc ¢usmku. B 2-x TT. [DneKTpoHHbIN pecypc] — 6-e n3a., ucnp. n aon. ~CN6.: NaHb,
2009.

T. 1: DU3UUECKUE OCHOBbI MEXAHWUKU. INEKTPUYECTBO U MATHETUIM. du3anka KonebaHuin M BONH. —
576 c. Pexxum pocryna on-line c KOMNbIOTEPOB TYCYP:
http://e.Ianbook.com/books/eIement.php?pl1 cid=25&pi1 id=236.

T.2: KeaHvtoBaa ¢u3uka. CraTucTUHecKasn ¢u3nKa U TePMOAUHAMUKAE. CospemeHHan ¢U3NUECKasn
KapTUHa mupa. — 608 c. PesKum pocryna on-line:
http://e.Ianbook.com/books/element.php?pll cid=25&pl1 id=239 c komnblotepos TYCYP.

13. Casenbes W.B. Kypc obuien dpusvkm. B 3-x . [3neKTpoHHbIii pecypc] — CNG.: NNany, 2011.

T. 1: Mexanuka. MonekynapHas dusuka. — 11-e u3a., crepeorun. = CN6.: Naub, 2011, — 432 c. Pexxnm
pocTyna on-line c KOMNbIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pl1 cid=25&pl1 _id=2038.
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T. 2: DneKTPUYECTBO U MarHeTU3m. BonHbL. Ontuka. — 11-e usa., crepeotun. —CN6.: Naws, 2011, —
496 c. Pexxum [ocTyna on-line o KOMAbIOTEepOoB TYCYP:
http://e.lanbook.com/books/eIement.php?pl1 cid=25&pl1 id=2039.

T. 3: KsaHTOBan onTuka. ATOMHas ¢un3vKa. dPusuka TBEPAOrO Tena. Pu3nMKa aTOMHOIO anpa um
SN1eMEHTapHbIX YacTuu. — 10-e usa., crepeotun. — CN6.: Nanb, 2011, — 320 ¢. Pexum Joctyna on-line
¢ komnbrotepos TYCYP: http://e.lanbook.com/books/element.php?pl1 Cid=25&pl1 id=2040.

14. ®puw C.3., Tumopesa A.B. Kypc obweii Pu3UKK. B 3-X TT. [INeKTPOHHbII pecypc] - CN6.: Naus, 2009.

T. 1: dusnyeckne OCHOBBI MEXaHMKMU. MonekynapHas ¢usuka. Kone6anua u BosHbL, —13-e u3n,
crepeoTun. - cne.: JlaHo, 20089. - 480 c. Pexxum JocTtyna on-line:
http://e.lanbook.com/books/element.php?pl1 cid=25&pl1_id=416 ¢ KomnbloTepos TYCYP.

T. 2: neKkTpuueckue u SNEKTPOMArHeTU4eCcKue ABNeHUA. — 12-e uag,, crepeotun. — CN6.: Mawsb, 2009.
—528 c. Pexxum pgoctyna on-line: http://e.Ianbook.com/books/element.php?pll cid=25&pl1 id=418
C KomnbioTepos TYCYP.

T. 3: Ontuka. AtomHas pusuka. — 10-e n3a., crepeotun. — CNG6.: Nawub, 2009. — 656 ¢. Pexxum Aocryna
on-line c komnbloTepos TYCYP: http://e.lanbook.com/books/element.php?pl1 cid=25&pl1 id=419.

12.3. Yye6Ho-meToguueckme nocobusa u nporpammHoe obecneyeHme

1. YyebHo-memoduueckue nocobus dns Npakmu4eckux 3anamuii u camocmosmensHoii pa6omes
[3nekTpoHHbIi pecypc]:

2.1. Yykkoe KO.M. PaboTta u 3HEepruA. 3aKOHbl COXPaHEeHWUA B MexaHuKe: cbopHUK 3apay anA
NPaKTU4ECKMX 3aHATHIA. —Tomck: TYCYP, 2010. — 24 c. Pesxum A0CTyna c8o60AHbIN ANA CKaYMBaHUA:
http://edu.tusur.ru/training/publications/1100.

2.2. NaunH A.B., MarasmHHUKOB AN, TposaH /1A, MonekynspHaa ¢usmka: CE0PHUK TeCTOBbIX
BOMPOCOB A/1A CamMOCTOATeNbHOMU paboTsl U Ans NPaKTUYecKkux 3aHaTuid. — 2009. 30 c. Peskum focryna
CBOBOAHBIN ANA CKauMBaHUA: http://edu.tusur.ru/training/publications/1234.

2.3. N1a4nH A.B.,, MarasMHHUKOB A.Jl., Opnosckas /1.B. TepmogmHamuka. Macre 1: CbopHuk
TECTOBbLIX BONPOCOB ANA CAMOCTOATENLHOW paBoThi U A7 NPaKTUYECKNX 3aHAaTHi. — 2009, 43 ¢. Pexkum
A0CTyna cBoboaHbIN A8 CHAYMBAHMA: http://edu.tusur.ru/training/publications/1235.

2.4.Taneesa A.U., launn A.B., MarasuHHUKOB AJl. TepmogmHammka. Yacrs 2: C6opHUK TecToBbIX
BONPOCOB AN1A CaMOCTOATENbHOM paboThl v Ans NPakTU4eCcKUx 3aHATUM. — 2010. 22 c. Pexum hocryna
cB06GOAHBIN ANA CKauUBaHMA: http://edu.tusur.ru/training/publications/1236.

2.5. BypayeBckuii KO.A. BonHoBsas onTuka: MeToaunueckoe nocobue. C60PHUK TecToBbIX BONPOCOB.
- 2009. 24 c. Pexxum jocrtyna csoboaHbIN ana CKayuBaHuA:
http://edu.tusur.ru/training/publications/1233.
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2.6. Yyxkos 0.1, dnemeHTsl atomHor GU3INKK K KBaHTOBOI MexaHuku: YuebHo-meToanyeckoe
noco6ue. CEOPHMK TECTOBBIX BONPOCOB. — TOMCK: TYCYP, 2011. — 68 c. Pexxum goctyna csoBoaHbIi anA
CKaUYUBAHWUA: http://edu.tusur.ru/training/pubiications/1104.

2. Yue6Ho-memoduyeckue nocobus na ebINONHEHUA nabopamopHbix pabom [3neKTpoHHbIN pecypc]:

3.1. BypaosuuuH B.A., TposaH NA. AuHamuka ManTHuKa O6epbeka: MeToaUyeCcKne YKasaHua K
naBopatopHoii  pabote. —2007. 13¢c. Peum pgoctyna  cBOGOAHBIM  ANA CKAYMBAHWA:
http://edu.tusur.ru/training/publications/918.

3.2. Taneesa AWM., VisaHosa E. B. U3yueHue 3neKTpocTaTudeckoro nons: Metoauueckue yKazaHua
k nabopatopHow pabore. —2011. 11c. Pewum pgoctyna CBOGOAHbIA  ANA  CKAYMBAHWA:
http://edu.tusur.ru/training/publications/926.

3.3. MsaHoBa E.B. M3yueHne MarHWTHOTO NOJA KPyroeoro ToKa: MeTtoanyecKue YKa3aHua K
nabopatopHoi  pabore. —2007. 12 c. Pewum goctyna csoboaHbii  ANA CKaYUBAHUA:
http://edu.tusur.ru/training/publications/863.

3.4. bypauesckuit 10.A. Onpeaenenune yAENbHOTO 3apaja 3M1eKTPOHa METO[IOM MArHeTpoHa.
MeToauyeckue yKasaHua K nabopatopHoii pabote. — 2011. 14 c. Pexxum goctyna gna CTyaeHTos,
coTpyaHukos TYCYP: http://edu.tusur.ru/training/publications/864

3.5. bypaosvuuH B.A.,  TposH NI.A. WM3yueHue 3aTyxalolyx 3/EKTPOMArHUTHbIX KoneBaHun:
MeToguyeckue yKasaHua K nabopatopHoii pabote. —2007. 14c. Pexum pocrtyna csoboaHbIi ANA
CKaunBahua: http://edu.tusur.ru/training/publications/862.

3.6. OpnoBckan J1.B. Usyuenue uHTepdepeHUMn NasepHOro N3NYHERNA. MeToauueckne yKasaHua
kK nabopatopHoit pabote. -—2010. 9c. Pewum poctyna ceobogHbii  ANA  CKAUMBAHWA:
http://edu.tusur.ru/training/publications/911.

3.7. depopoe M. B., bypaosuuuH B. A. BHewHuit poToaddexT. U3yueHne 3aKoHa CroneTtoBa ¥
nposepka ¢Gopmynbl SiiHwTerHa: MeToauueckune ykasanua K nabopaTopHoit pabote. — 2009. 11 c.
PeuM fOCTyna CBOBOAHBIN ANA CKAYNBAHUA: http://edu.tusur.ru/training/publications/851.

3.8. 3axapos H.A., Kupunnos A.M. WccnhepoBaHue CnexkTpa atoma BOAOPOAA: MeToauueckue
yKasaHua K nabopatopHon pabote. —2011. 18c. Pexxum pocryna cBOBOAHLIN ONA  CKAUMBaAHUA!
http://edu.tusur.ru/training/publications/917.

1. OcHoBHAas JuTEparypa:

1. Capenpes U.B. Kypc obmeil ¢pusuxu: ydeOHOS nocobue jutst Bry3os: B 3 T. —7-¢ H3L,
crepeorur. — CII6.: Jlanb, 2007.
T. 3: KpanTopas onruka. ATomHast $usuka. du3nka TBEPAOTO TeNa. du3nKa aTOMHOI'O A1pa U
neMeHTapHBIX gacTuil. — 317 ¢. (B GubmoTeke — 151 3K3.).
2. Cusyxus JI.B. O6muii Kypc QH3HKH: yuebHOe mocobue Ui By30B B 5 1. — M.: OusMarurT,

2005-2006.
T. 4: OnTuka. — 3-¢ H3/., CTEPEOTHIL. — M.: ®uamariur, 2005. — 791 ¢. (B 6ubnmotexe — 101

9K3.).
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T. 5: Aromuas u snepHast pusuka. — 3-e usll., crepeotHir. — M.: Guamarut, 2006. — 782 c. (B
Oubnuotexe — 100 5k3.).
3. 3ucman I'A., Togec O.M. Kypc obmeit pusuxy. B 3-x 1. [Onextponnsiit pecype] — CI16.:
Jlans, 2007,
T. 3: OnTuxa. Pu3uxa aroMoB ¥ MosieKyn. PH3HKa ATOMHOTO SAJIpa B MHKPOYACTHIL. — 6-¢ H3/L.
~-512c. Pesxnm JlocTyna on-line C KOMIIBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=508.

CormacHo myrkty 12.2 pabodeit mporpaMMBrL.
2. lononnuTe/IbHAS IMTEPATYpAa:

1. Casenpes H.B. CGopuuk BOIpocoR u 3aia4 o obmeit ¢usuke. [DnexTpoHHsI pecype] — 5-
€ u3a, crepeormir. -~ CII6.:  Jlams, 2016. - 292c¢. Pexum aocryna  on-line;
http://e.lanbook.com/books/element.php‘?pl1_cid=25&pl1_id=71766 ¢ komnpotepoB TYCVYP,

2. Hponos N.E. Mexannka. OcHOBHBIE 3aKOHBL — 8- W3, crepeorunt. —M.: BUHOM.
JlaGoparopus 3Hauwuit, 2006. — 309 c. (B 6ubnuoreke — 99 3K3.).

3. Wpomos M.E. ®usuka makpocncteM. OCHOBHBIE 3aKOHBL — 3- H31., CTepeoTHr. — M.:
BUHOM. Jla6opatopus 3uaunuit, 2006. — 207 ¢. (B Gubnuoteke — 50 9K3.).

4. Vponos NL.E. Ksanropast pusuxa. OcHoBHBIE 3aKoHBL YueGHOe mocoGue s BY30B. — 2-¢
u3L., nomn. — M.: BUHOM. Jla6oparopust suanuit, 2004. — 256 c. (B 6ubnuoteke — 100 IK3.).

5. Mponos W.E. 3amaun no obwmeit dusuke: YuebHoe mocobre JUI1 BY30B. — 7-€ H31.,
crepeoruil. — M.: BUHOM. Jla6opatopus 3uaumii, 2007. — 431 c. (B 6u6muoteke — 496 9K3.).

6. UeptoB A.I', Bopo6sés A.A. 3agaynuk mo ¢usuke: YuebHoe mocobue 11 BTY30B. — 8-
3., iepepab. u gom.—~ M.: Gusmariur, 2007. - 640 c. (B Gubnmorexe — 99 9K3.).

7. Bonpkenmreitn B.C. C6opHuK 3axad 1o obimeMy Kypey ¢usuku: Ydebuoe nocobue s
BTy30B. — 12-¢ u3n., uemp. — M.: Hayka, 1990. — 396 c. (B 6ubnuoteke — 148 3K3.).

8. Kosbipes A. B. Kypc nexnmit no ¢usuxe: YueGuux. — ToMmck: TYCYP, 2007. —-421¢c. (B
Oubnoreke — 697 k3.).

9. Kanammnkos H.IT, Koxenuuxos HM. ®msuxa. HurepHer-TecTupoBanne 6a30BBIX 3HAHMIA.
[Onexrponmbri  pecype] —1-e m3m. —CII6.: Jlams, 2009. —160c. Peswum Joctynma  on-line:
http:/e.lanbook.com/books/element.php?pll _cid=25&pll id=172 ¢ KomIietoTepoB TYCVYP.

10. Jlozosexuit B.H. Kypc ¢pusnkn. B 2-x Tr. [DmeKTpoHHBIH pecype] — 6-€ U3 1., HCTIP. M JOIL. —

CII6.: Jlaus, 2009.
T. 3: KsanToBas onrtuka. Aromuas dusuka. Guzuka TBEpIOro Tena. PU3HKa aTOMHOTO siIpa U
SAEMCHTAapHBIX 4acTHL. — 10-¢ u3f., crepeotun. — CII6.: Jlame, 2011. — 320 c. Pexum
JocTyTa on-line c KOMITBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll id=2040.

11. @pur C.O., Tumopesa A.B. Kypc obuteit ¢pusnxu. B 3-x 1. [DuiexTponHsIil pecype] —
CI16.: JIans, 2009.

T. 3: Ouruka. Atomuas dusuka. —~ 10-e u3n., crepeorun. — CIT6.: Jlanb, 2009. — 656 c. Pexum
JocTyna on-line c KOMIIBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=419.

Cornacno myrkry 12.3 pa6odeit mporpaMMsL.
3. Y4ebno-Meronnveckne nocobus u NporpaMMHoe obecnedeHHe

1. Yuebno-memoouueckue nocobus 0ns npakmuveckux 3aHAmMUIL U camMoOCHOAMETbHOI
pabomet [D1eKTPOHHEIN pecypc]:
2.1. Hyxxos FO.IT. DiieMenTsI aroMHOI GH3UKH H KBAHTOBOH MEXaHHKH: YUeBHO-METONHYCCKOS
rocobue. COOpHHUK TecTOBBIX Bonpocos. — Tomck: TYCVYP, 2011. — 68 ¢. Pesxum IoCTyna cBOOOTHBIH
JUISL cKauuBanus: http://edu.tusur.ru/training/publications/1104.
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Cornacno nysakry 12.3.3 pabodeil nporpaMMBl.
2. Vuebro-memoduseckue nocobus OnA 6bINOAHeHUA nabopamophbix padom [DIEKTPOHHBIH
pecypcel:

3.1. ®enopos M. B., bypnouuun B. A. Breruui dortoaddekr. Vzydenne 3akona Cronerosa
H rposepka GopMysibl DHHINTEHHA: MeToqHYeCKHE yKa3aHus K naboparopuoii pabote. — 2009. 11 c.
PexxuM f0CcTyna cBOOOIHBIM [T CKaYHBAHHUS! http://edu.tusur.ru/training/publications/851.

3.2. Tposu JLA., Kupwuios AM., ®enopos M.B. M3ydyenue 3aBHCHMOCTH SHEepPreTUUECKOH
CBETHMOCTH HArpeToro Tejia OT TeMmmeparypbl: MeToquueckue yKasaHus K naGoparopHoi pabote. —
2010. 14 c. Pesxum poctyrna cBOOOIHBIA /s CKAYHBAHUS! http://edu.tusur.rw/training/publications/8353.

3.3. Myxaues B.A., ®emopop MB. Onpenenenue IMHPHHEI 3arpenieHHoH  30HbI
MOJIYIIPOBOJIHAKA TI0 TEMIIEPATYPHOH 3aBHCHUMOCTH 0OPAaTHOro TOKA IMOAA: MeTonuyueckie yKa3aHHs
K saGoparopHoii paGore. — 2009. 11 c. Pexum noctyma CBOOOJHEIN JUIA CKaYHBaHMS!
http://edu.tusur.ru/training/publications/855.

3.4. Bypnosumun B.A., ®enopos M.B. BryTpeHHui doroaddext: Merogudeckue yKasaHus K
naGoparoproit pabore. — 2010. 10 c¢. Pexmm jocTyna CBOOOMHBIA U1 CKAYHBAHHSL:
http://edu.tusur.ru/training/publications/936.
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