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PABOYASI IPOTPAMMA YUYEBHOM JAUCIHUTTJIAHBI

PHU3UKA
YpoBeHb OCHOBHOMH 06pasoBaTenbHOI [IPOrpaMMebl Oakanaspuar
Hanpasnenue noarorosxu 28.03.01 «HaHOTeXHOIOrHH H MHKPOCHCTEMHAS TeXHHK
[Tpodune « Hanorexnosoruu B JIEKTPOHHKE H MHKPOCHCTEMHON TEXHHKE»
®opma o6yyeHus OYHasn
DakyIbTET NEKTPOHHOM TEeXHHKH (DPIT)
Kadenpa ¢usuveckoit 31eKTponukH (PI)
Kypc 1 Cemecrp_1,2

YueOubii muan Habopa 2016 rogan HOC/IeAYIOMHX JeT

2016 r.

Pacnipegenenne paGouero BpeMeHH:
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1.| Jexknnn 48 | 34 82 | yacos
2.| JlabopaTopubie paboTsI 32 | 16 - 48 | yacom
3.| Hpaxruaeckue 3ansTus 40 | 40 80 | yacos
. Kypcosoii npoext/paGora (KPC) 4ac0B
' (ayautopuasn) ) )
S.| Bcero aynuTopHbIX 3anaTH (Cymma 1-4)| 120 | 90 210 | yacoB
6. U3 nux B nuTepakTHBHOI dopme | 22 | 22 44 | vacon
CamocTositeabnas pabora CTYACHTOB 4acoB
7. 132 | 90 222
(CPC)
8.| Bcero (6e3 IK3aMeHa) (Cymma 5,7) | 252 | 180 432 | gacos
Camocrt. pa6ora na HOAYOTOBKY, cAavYy 4acos
9 36 | 36 72
IK3aMeHa
100 O6masn Tpynoemkoctn (Cymma 8,9) | 288 | 216 504 | vacos
(B 3aueTHLIX equHuNax) | 8 6 14 | 3ET
Ik3amen — 1,2 cemecTp
Tomcek 2016
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HPacemoTpeHa 1 0100peHa Ha 3aceJaHuu Kadeapbl
npotokosn Ne 113 ot « 20 » 4 2016 1.
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PaGouas nporpamma cocrabieHa ¢ yuérom Tpebosanuii PegepanbHOro I ocyaapcTBEHHOroO
00pa3oBaTeIbHOTO CTaHAapTa Bbicuiero obpasoanus (OI'OC BO) 1mo HanpaBieHHIO TOAIOTOBKH
28.03.01 — «HaHOTEXHOJIOIHH U MHKPOCHCTEMHAs TEXHHKa» (YpOBEHb DaKalaBpHaTta), YTBEPXKICHHOTO
npukasoM MunuctepcTa oOpasoBaHus M Haykd Poccuiickoit @enepanuu ot 06 Mapra 2015 r. Ne 177,
paccMOTpeHa U yTBepKAeHa Ha 3acenanny kadeapsl puzuku 20 anpess 2016 r., npotoxoa Ne 113,

Pazpaborunku  joitent, kad). QU3HKH Q?ZW // Opinosckas J1.B.
(mosmkHOCTB, Kadespa) J (nom/njb) (®.1.0.)

3aB. kadenpoit  mpogeccop, kad. GHUIUKH / 4 Oxkc. EM.
(ToJDKHOCTB, Kadeapa) (HOM b) (®.1.0.)

Pabouyas nporpamma cornacoBana ¢ (GaxyasTeToM, IpodHIMpyoNIei U BelycKarouiei kadeapamu
HAIPABJICHHS IIOJAMOTOBKH (CHEIIHATBHOCTH).

Jlexan ©®OT % é/;}/ Boponun A.H.

(Ha3BaHue (axyabTeTa) (moruce) (®.1.0))

3aB. IpopuIMpyroLIEi /

i (S
kadenpoit OO / Tposu [LE.
(na3BaHue Kadeapol) (nginncn) (®.N.0.)

2z
e

3aB. BBINyCKaromei R "’/7 / ’
kadenpoit  OD - _ Tposu ILE.
(nasBaHue kadenpni) (moamnuce) (1.0

DKCTepTHI:
Kad. ¢usuku, jouenr MenoBauK A.B.
(MecTo paboThI, 3aHUMAaeMast JOJKHOCTE)  (TTOJIIHCE) (®.M1.0.)
Kad. dus. snexrponuxn, nouenr Tt Deceris Uncroegona NLA.,
(MecTo paboTel, 3aHIMaeMast JI0JUKHOCTB) (ITOITHCE) (®.N.0.)

CornacoBaHa Ha noprtane N2 6348



CornacoeaHa Ha noptane N2 6348



3
1. Hesan u 3apa4yn qucuuminapl « GusuKar»

Jucuunnmaa «dusukay uzydaercs B [ICPBOM H BTOPOM CEMECTPE M IpeyCMaTPHBAET YTEeHHe
JICKLHHA, [pOBEICHHE MPAKTHUYECKUX K 1abOPATOPHBIX  3aHATHH, TMOJYYEHHE DPasIHYHOTO pona
KOHCYJIbTalIHIA.

Heapro nucuumnanbr «Pu3nukay sBasercs dopmuposanne y cryzentos TYCYP uenoctHoro
MPCACTABNCHUA O (H3MYECKHX MpoleccaX M SBIEHHSX, [POTEKAIOMHX B HpUpPOJIe, TOHMMAaHHUS
BO3MOXXHOCTEH COBPEMCHHBIX HAYYHBIX METOJOB IO3HAHHS IPHPOABI M BIACHHS HMH Ha YpOBHE,
HEOOXOMMOM [UIS PeLICHHS MIPAKTHUECKHX 3a/a4, BO3HUKAIOLIIX IIPH BBIITOJIHEHHH MPOBECCHOHATIBHBIX
0053aHHOCTEH.

3anauelt u3yvyeHus Kypca QU3NKH SBISETCS OCBOGHHE CTYJICHTAMH H YMEHHE HCIOIb30BaTh:
® OCHOBHBIX ITOHSITHH, 3aKOHOB U MOJIeNIci:

MeXaHUKH;

TEPMOMHAMHKH;

JJIEKTPHYECTBA U MarHeTH3Ma,

KoseOaHuii 1 BOJIH;

OIITHKH;

aTOMHOH pu3uky;

(u3HKH TBepIOrO TeNa;

AepHOH (HH3HKHY;

¢ MCTOJOB TCOPETHYECKOTO H IKCHEPHMEHTAILHOTO HCCIIEIOBAHHIT B (H3HKe;
¢ METOJOB OLICHOK IOPSAAKOB (PU3HUYECKUX BEJIHUUH.

VVVVYVYY

2 Mecto aucnuminnel B crpykrype OOIT

Hucuunimaa  «®@usuka»  oTHOCHTCH K YHCIy  JUCHHIITHH —~ MaTeMaTH4ecKoro o
CCTCCTBCHHOHAYMHOI0 LMK (6a30Bas YacTh HUKTAa OOMIMX MaTeMaTHUYECKHX U €CTECTBEHHOHAYYHBIX
JHCIMIUIAH B (he/lepaNbHBIX FOCYAapPCTBEHHBIX 00PA30BATEIbHBIX CTaHJIApTaxX BhICIIEr0 06pa3OBAHHUS -
®I'OC BO B1.512. 3uanus u HaBbiku, TIOJTYICHHBIC IIPH U3YIeHHH (U3HKH, HCTIONB3YIOTCS B TOCTE Ty OLIHX
AHCIHINIMHAX  T'yMaHHTapHOTO LKA «Dumocopusa», NpodheccHOHATEHOrO HHKIA: «Teopernueckue
OCHOBBI JICKTPOTEXHHKHY, «Matepuanbl aJIeKTPOHHON TeXHHKHY», «DH3HYCCKHe OCHOBDI JIIEKTPOHUKH»,
«TBeproTenbHas aNeKTpoHMKA», «BakyymMHas M IasMmeHHas IEKTpOHHKaA», «KBaHTOBas M onTHyeckas
SNICKTPOHHKAY,  «DH3MKAa  KOHICHCHPOBAHHOTO  COCTOSHHUAY, «Hanoanekrponukay,  «®usuka
TIOIYNPOBOZIHHKOBY, «DU3MYECKHE OCHOBBI MHKPO H  HAHOCHCTEMHOM TEXHHKH», «be3omacHocTs
KU3HEACATENBHOCTH .

3. Tpe6osanns k pe3yJIbTATaM OCBOEHHS AMCIHIIIHHD]
Ilponecc u3yuenns mucmurumanr  «Pu3HKay HanpaBliecH Ha (OpMHpOBaHHE CJIEAYIOIINX
KOMIIETEHUHH:

obuenpodeccuonansusie komnemenyuu (OITK, ):

1) cocoGHOCTE TIpe/ICTaBISTE 4ICKBATHYIO COBPEMECHHOMY YPOBHIO 3HaHHH HAyYHYIO KapTHHY
MHDPa Ha OCHOBE 3HAHHS OCHOBHBIX IOJIOKEHHH, 3aKOHOB H METOIOB €CTEeCTBEHHLIX HAYK U MaTeMaTHKH
(OIK-1).

B pesyabmame usyuenun xypca pusuru CHYOeHmMBL OOJINCHbI:

3HaTh (u3MUECKHE OCHOBBI MEXaHHKH, MOJICKYISIDHOH (DM3HKH, TIpUpONY KoneGaHHi M BOJIH,
OCHOBBI MOJICKY/IAPHON (DH3HKH M TEPMOJIMHAMHKH, IEKTPHUECTBA H MarHeTH3Ma, ONTHKH, aTOMHOH H
saepHoH uzuky.

YMeTh HCIONB30BATH TeOpeTHYeCKHe 3HAHUS IpH OOBACHEHMH PE3yIbTATOB JKCIEPHMEHTOB,
NIPHMEHATE 3HAHUA B 00MacTH (DU3UKH TS OCBOEHUS 001enpodecCHOHANTBHBIX IUCIHIUIHE i PEIIeHUS
podecCHOHANBLHEBIX 3a1a4.

Baagers HaBbIkaMu GH3HYECKHX HCCTEIOBAHHI.
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2) CocOBHOCTH BBIABIATH ECTECTBCHHOHAYYHYIO CYLIHOCTH 11po6JieM, BO3HUKAIOIIHX B X0/1€
podecCHOHABLHON e TENBHOCTH, NPHBJIEYL UL UX PEIICHHS COOTBETCTBYIOIMHH (QH3HUKO-
matemarmyeckui annapar (OITK-2);

B pesynbmame usyenua Kypca pusuku crmyoeHmul OOHCHbL:

3HATL OCHOBHBIE 3AKOHBI MEXAHHKH, MOJICKYJISpHOH (QU3HKH, OPHPOLY KosieOaHuii ¥ BOJIH, OCHOBBI
MOTIEKYIAPHOH (U3HKA ¥ TEPMOAMHAMHKH, SNCKTPHICCTBA H MAarBeTH3Ma, OITHKH, aTOMHOH H SdepHOH
(hHBUKH.

YMeThb BBIBIATh (PU3HUECKYIO CYUIHOCTH npo6ieM, BO3HHKAIOIIUX B XOnE npodecCHOHATLHON
JIeATEIbHOCTH.

Biagerh HABBHIKAMM HCMOIB30BAHUS (DM3HKO-MATEMAaTHUECKOro anmapara Ui peleHHs 3THX
pobiem.

3) criocoGHOCTH UCIIOJIB30BATh OCHOBHBIC IIPHEMBI 06paboTKH H Ipe/ICTaBICHHA
sKkcrepuMenTanbHbIX JaHHbX (OTIK-5).
3HATEL OCHOBHBIE IIPUEMBI 00pabOTKH IKCIICPUMEHTAIBHBIX [JAHHBIX..
VMeTh HCIIOIB30BATh TEKCTOBBIM pelaKTop JUIs HalHCaHus OTYCTOB II0 nabopaTopHBIM paboTaMm.
Mciio/p30BaTh HporpaMMy o6paboTKi U MIPEICTABICHUS PE3yIbTATOB.
Baagers HaBBIKaMH 06pabOTKH DKCIIEPHMEHTATIBHBIX Pe3yIbTaToB.

4. O6beM JUCUHILTHHBI H BHIBI y4eOHoH padoTsl

O6was TpyJ0eMKOCTh JUCIMILIHHBI COCTABIACT 14 3aqetHbix eauaun (3ET).
Bun yue6nO# paboTsl Bceero CemecTphl
JacoB
1 2 3 4
AyIuTopHBIE 3aHATHSA (BCero) | 210 | 120 | 90
B tom uucne:
Jlexnuu 82 48 34
JlaGoparopHble paboTel (JIP) 48 32 16
Tpaxtrueckue 3anarus (113) 80 40 40
CamocTosiTesibHas pabora (Bcero) 222 | 132 | 90
B tom 4ucie:
[IpopaboTKa TeKIHOHHOTO MaTepHala 1 [IOAr0TOBKa K 70 40 30
KOHTPOJIGHBIM MEPOIPHATHAM
[ToAroTOBKA K MPAKTHIECKHUM 3aHATHAM H BBITIOJIHCHHE 104 60 44
HHIANBHYIbHbIX 3aJlaHAH
TToAroTOBKA K BHIIOTHEHUIO H 3alIATE JIaDOpaTOPHBIX 48 32 16
pabot
By npoMexyTOYHOH aTTecTalun (9x3amen) 72 36 36
O61mast TPyAOEMKOCTD, qac 504 | 288 | 216
3aueTHBIE CAMHAIE! TPYAOCMKOCTH ‘ 7 3 3

Dx3ameH 1,2 cemecTp
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5. Conepixanune aucuunIMHL]

5.1. Pa3jiesipl AMCLMIUIHE H BUILI 3aHSTHI
=

oL, e Dopmupy-
= = % N ® B - — PMUDY
Ne o/ Haumenosanue pasznena = g« é % E R § § ] ?) %) 2 eMEble
=i JHCHHILIHHD] 5 1'g I % = % 2 R ¢ % KOMIIETCH-1IHU
= = & & W [} = (OHK)
TIEPBBII CEMECTP
1 Knaccuueckas u 10 8 8 26 52 OIIK-1,
PENSTHBHCTCKASE MEXAHHKA OIlK-2,
OIIK-5
2 Monexyspuas pusmxa. 8 8 8 24 48
Tepmoaunamuka. DemeHTHI
(u3HYecKkol KHHETHKH
3 OnekTpocTatiHka 8 8 8 24 48
4 Iocrostunpit 6 4 10 20
DJIEKTPHYECKUH TOK B
MeTajllax, BaKyyMe H ra3ax
5 DJeKTpOMarHeTH3M 8 4 8 28 48
6 Konebanus u BostHBI 8 4 4 20 36
BTOPOII CEMECTP
7 Bonnosas onrtuka. 10 8 14 24 56 OIIK-1,
Bsaumorneiicteue m3nyuenus ¢ OIIK-2,
BemecTBOM. KBantosas OllK-5
OIITHKA
8 DJIeMEeHTHI KBAHTOBOM 10 4 12 24 50
MEXaHHUKU
9 DJIeMEHTHI KBAHTOBOH 8 4 8 26 46
CTaTHCTHKH U (PH3UKH
TBEPJOTO Tela
10 DJIEMEHTHI siftepHOl GH3HKH u | 6 6 16 28
u3uKH dMeMenTapHBIX
gactull. CoBpeMeHHas
usuueckas kapTuna Mupa

HTOI'O, yacos 82 48 80 222 432
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5.2 ComepKaHue pa3ieJioB IHCHHILIHHEI (110 JIEKOHSM)

Ne
wn

HanmeHoBaHue
paznesnos

CopnepxaHue pa3/iesioB

Tpynoém-
KOCTh
(vac)

(IDOpMprf:j
MBI
KOMITETEHI]
U

IIEPBBIA CEMECTP

Kinacenueckas 1
peJIATHBHCTCKAS
MeXaHHKA

1.1 Beenenue. du3uka B CHCTEME €CTECTBCHHBIX

Hayk. Ofmmas CTpyKTypa Kypca bU3NKH.
Mexanuka. OCHOBHbIE KHHEMaTHYECKHE
XapaKTEPUCTHKH TI0CTYIAaTeNbHOTO !
Bpal[aTeIbHOTO JBIKCHHS.

1.2 VlHepuHaIbHBIE CHCTEMBI OTCUETA U 32KOHBI
Hsrotona. Cuiel B Mexanuke. Pabota i

kupeTnyeckas sHepris. KoncepBaTHBHBIC CHIIBI
1 IOTEHIHANbHAsS dHeprus. CBS3b MEX/IY CHIIOH U

[OTEeHIMATBEHON SHepTHeHd. 3aKOH COXPaHCHH
TOJTHOM MEXaHWYECKOH SHEPIUH B IOJIC
[OTEHIHAIBHBIX CHJI. 3aKOH COXPaHEHHS HMITYy-

ibca. AGCONIOTHO YIPYTHA H HEYIPYTH yAaphL.

1.3 HeunepuuanbHble CHCTEMBI OTCIETA. Cuiel
pHepluH. [[BIDKEHHE B [JOJIE TATOTCHUS.

1.4 TTouarue abCONIOTHO TBEPIOTO TEIA.
OCHOBHOE YpaBHEHHE AMHAMUKHA aOCONIIOTHO
TBepaOro Tena. MomeHT HHepLUH. MoMenT
cuibl. MOMEHT HMITyJIbca. 3aKOH COXPaHCHHA
MOMeHTa UMITyjibca. KuneTnueckas SHEPrus
BpAIIAoLIerocs Tena.

1.5 Moctynate! DitHmTelHa. KnuHeMaTHKa
CIIeNHATLHON TEOPHH OTHOCHTEIIbHOCTH.
JInHaMHKa CIelHanbHONH TeOpHH
otHocuTenbHOCTH. [ToHsTre 06 00IIeH TeOpuH
OTHOCHTEJIBHOCTH.

10

OTlIK-1,
OIIK-2

L

MoaekyaspHasi
du3uka.
TepMoaMHAMHKA.
JJ1eMEeHThI
PpuzHyecKoH
KHHETHKH

2.1 MHKpOCOCTOSIHIE H MAKPOCOCTOSHHE.
OyYHKIHY COCTOSHHSA. Y PaBHEHUS COCTOAHMA
HIeaNbHOrO H pealbHOTO Tasa. Paciipeaesienue
SHEPIHH TI0 CTENeH M cBOOOBI. DYHKIMH
rpoliecca. BHYTpeHH 9HEPTHA HACAIBHOTO 1
peanpHoro rasa. Pabota. [Tepsoe Havano
TepMOMHAMHKH. ArabaTinyeckuil npowecc.

2 2 Temo08MKOCTh HieanbHoro rasa. Kparkue
CBEJIEHHs H3 TEOPHH BEPOSTHOCTEH.
Pacrpe/eieHUst MOJIEKYJI [I0 CKOPOCTAM H
KHHETHYECKHM DHEpPrusM. bapoMerpuyeckas
dopmya. Pacnipe/iesieHHe MOJICKYI 1O
[TOTEHIHAILHBIM SHEPTHAM (PAcIpEleICHUC
Bonpimana). Pacnipenenenue Makcpeia-
bonpnMana.

2.3 CTaTHCTHYECKHHN BEC U DHTPOIHA.
OGpatuMble H HEOOPATUMBIC IIPOIECCH!. 3akoH

OIIK-1,
OIlK-2

BOBp&CTaHHH SHTPOIHH, TpeTbe Ha4yalo
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TCPMOIHHAMUKH. TepMouHaMHUecKiil cMbIci
3HTpOonHH. TersioBble MalIHHBIL.

2.4 Dnementel pusuueckoit kunetuxn. Yactora
CTOJIKHOBEHUH, BpeMs U JIJIiHA CBOGOIHOrO
npobera. fIBienns neperoca B razax - anddysus,
BHYTPCHHEE TPEHHE, TEILIONPOBOIHOCTb.
3aBHCHMOCTB KO3 GHIHEHTOB repeHoca or
AaBJIEHHUS ¥ TEMIEPATYpPhI rasa.

3 DJIEKTPOCTATHKA

3.1 TonsATHE 3MEKTPOCTATHYECKOTO MO,
XapaKTepHCTHKH 3/IEKTPHYECKOTO OIS Teopema
["aycca s BexTopa HanpsoxennocTn
SIEKTPOCTATHYECKOTO II0JIS B BAKyyMe.
IIpumenenne teopemel aycca k pacuery
HaNPSXKCHHOCTH 3JIEKTPHYECKHX TTOJIEH,

3.2 PaboTa CHIT 5I€KTPHYECKOTO O Teopema
O IUPKYJALHY BEKTOpA HAPSIKEHHOCTH TOJIA.
Hotenunan u pasHocTs moTenuManos. CBs3s
MEXy HaNPSIKEHHOCTHIO H IOTEHITHAIOM.
Pacuer notentmanos npocreiiimux
SJEKTPHYECKUX MOJIEH.

3.3 DrexTpideckoe 1oje qUIOJL.
ODJNEKTPHYECKHH U0 BO BHENTHEM
STIEKTPHYECKOM TIoNe. SIBIeHne nonspuianuu
AU3NEKTPHKOB. [Tossipru3oBanHOCTs AMDIEKTPHKA
U TH3JIEKTPHYECKAs! BOCIIPUMMYHBOCTb.
DIIEKTPHYECKOE CMEIIEHME. Teopema I'aycca s
BEKTOPA JIEKTPUYECKOIO CMETIEH NS,
DIEeKTPHYECKOE TTOJIE B JUBJICKTPHKE. Y CIIOBHS Ha
TpaHHLie IBYX THUAICKTPUKOB.

3.4 DaextpHyeckoe noye BHYTpH IPOBOIHHUKA H Y
€ro MoBepXHOCTH. Pacripenenenue 3apsia g
IpoBoJHHKe. [IpOBOIHHKE B 35eKTpHYeCcKOM
noje. DNEKTPOEMKOCTD yeqHHEHHOTO
nposoanuka. Konnencaropsl. Dueprus
3apsUKCHHOTO KOHJIEHCATOpa. DHEPrus
SJCKTPHYECKOro 110js1. O0bEMHAS IIIIOTHOCTD
JHEpruu.

OIIK-1,
OIIK-2

4 Hocrosunsrii

IEKTPHIECKH
TOK B MeTaJL1ax,
BAKYYMY M rasax

4.1 HocrosHnblif snekTpudeckuil Tox, Ciia 1
[UIOTHOCTH TOKa. 3aBHCHMOCTh IIITOTHOCTH TOKa
OT XapaKTePUCTHK HOCUTeNel Toka. Y paBHeHHe
HCTIPEPBIBHOCTH [Tl IVIOTHOCTH ToKa. CTOPOHHHE
CHUIBI M 3.1.c. 3akoH OMa u JIxkoyis — Jlenna B
nuddepennuanbHoOil H HETErpaTbHOI tbopme.
Momnocts Toka.

4.2 Dnextpuyeckuii TOK B BaKyyme. 3akoH
borycnasckoro — Jlenrmiopa.

4.3 Dnextpudeckuil Tok B razax. BUibl razoBsx
paspsnoB. Monunsaims raza. PexoMOunanus
HOHOB. HecaMocTosTenshblii 1 camocTos-
TeIbHBIA pa3psasl. Bropuunas smucens.
[Tonstue o mrasme. I1nasMa B MarHuTHOM MOJTE.

OIlK-1,
OIIK-2
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5 DjaeKTpoMarHe-
TH3M

5.1 MarauTHOe 10JIe B Bakyyme. 3akoH buo-
Cagapa-Jlannaca. Teopema 'aycca ais BeKTOpa
arauTHOM HHAYKIHH. TeopeMa 0 HHPKYJISAIMH
BeKTOpa MarHWTHOH HEIYKMA. [lone cosenonaa
¥ Topouja. [[BIDKeHHE 3apsioB U TOKOB B
marauTHoM noie. Cuna Amnepa. Cuita Jlopenna.
PaGoTa, copepliaeMasi IpH NEPeMENICHHH ITPO-
BOJHHKA U KOHTYpa C TOKOM B MarHMTHOM IT0JI€.
5.2 MarsuTHOE TOJie B BEIlecTBe. Buibl
marHeTHkoB. HaMarauueHHOCTh. BekTop
HATIPSOKEHHOCTH MarHUTHOTO 1101, MarnuThas
IPOHKIIAEMOCTB Cpefibl. Teopema 0 IUPKYJIAIHH
BEKTOpPA HATPSHKEHHOCTH MAarHATHOTO TOJIA.
5.3 SIpitenue MIEKTPOMArHUTHON HHAYKIHH.
[TpaBuiI0 MAaTHUTHOM IOJIE. Dddext
Xomnna.Jlenua. Ilpupona 3.1.¢. HHIYKIIHH.
[upKy/sIKs BEKTOPa HAIPSHKEHHOCTH BUXPEBOTO
MArHHTHOTO oI, SIBIeHHe CAaMOHHIYKITHH.
HMuaykTHBHOCTD. B3anMHast HHIYKIHA. Tox npu
3aMBIKAHUM U Pa3MBIKAHHH LETH.
5.4 DHeprus MarHuTHOro nojs. O6séMHad
ITOTHOCTB DHEPTHH. BUXpeBOe HIIeKTPUIECKOE
rone. Tok cMenieHus. YpaBHeHNs MakcBena B
HHTerpaIbHON 1 JuddepeHnanbHOR dbopmax.
OTHOCHTEIHLHOCTD IEKTPUIECKOTrO H MarHuTHOTO
noJIeH.

OIIK-1,
OIK-2

6 KoJse0anus i
BOJIHBI

6.1 Mexanuueckue koneGanus. MeanbHbIi
rapMOHHYECKUH OCIIHILIATOP.
JTuddepeHinaibHOe ypaBHEHHE FapMOHUHECKOTro
OCIIMIUIATOPA U €r0 pellleHHe. AMIUTATYA,
yactoTa ¥ (aza xostebanuil. JHeprus
rapMOHHYECKOTO KOJIeOaHus. CpoboubIe
3aTyxaronme KojuebaHus OCUHLIITOpa ¢
MoTepsMIL. BBIHYKICHHBIE KONeOaHM. Cnoxenue
Koyebanuit (6uenns, Gurypsl Jluccaxy).

6.2 DeKTPOMarHUTHbIE KOIeOaHus. Cpobopnble
Kojebanus — cOOCTBEHHBIE ¥ 3aTyXaroIue.
Brmyxaennsie konebanus. Pesonanc Toka 1
HanpsokeHHs. [lepeMeHHbIH TOK.

6.3 BonHbl B ynpyro# cpejie. Y paBHEHHE BOJIHBIL.
JIHHA BOJIHBI, aMILTHTY/ia BOJIHbI, BOJTHOBOC
gpciio, aza BosHbL PazoBast CKOPOCTH YHPYTHX
BOJIH B ra3ax, XHIKOCTIX ¥ TBEPIbIX TeJax.
['pynmosasi CKOpocTh. BosHOBOE ypaBHEHHE.
JHepPreTHYECKHE XapaKTEPHCTHKH YIIPYTHX BOJIH.
Bextop YMmosa. HHTepdepenuns u nudpakuns
sony. Crostame BonHbL Dddext Jlorepa B
aKyCTHKE.

6.4 DeKTPOMATHUTHBIE BOJIHBL. Y PaBHECHNUS
[ITOCKMX ¥ cepHYeCKHX BOJIH. BOIHOBOE
ypaBHEHHE /1A DIEKTPOMArHHTHOTO MIOJIA.
DHepreTHYecKUe XapaKTePUCTHKH
3JIeKTPOMArHHTHBIX BOJIH. BeKkTop IoHHTHHTA.

OIIK-1,
OIIK-2
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BTOPOU CEMECTP

7 Bosnosas onruka.
BiaumozgeiicrBue
H3JIYUYeHH ¢
BEeHIeCTBOM.
KBanroBas ontuka

7.1 KorepeHTHOCTb CBETOBBIX BOJIH.
Hutepbepennns ceera ot aByx KOT€PEeHTHBIX
HCTOYHUKOB. Onbir F0ura. Hartepdepenuus
CBCTA B TOHKHX IUIeHKax. [IpocseTnenue onruky.
Mutepdepomerper.

7.2 lndpakuus cBeTOBBIX BOJIH. Hpunnun
I'oltrenca-®penens. Merton 30m Dpenens.
Hudpakus Gpeness na OTBEPCTUH U JIHCKE.
Hudpaxima Opayurodepa ua onmoit mey u
JHQPaKIHOHHOM pereTke. Paspermaronias
CIOCOOHOCTE ONTHHEeCKMX MPHGOPOB. [ToHsTHE 0
ronorpaguueckoM MeToste Moy4eHns |
BOCCTaHOBJIEHHS U300 paKeHHI .

7.3 Ionspu3anus ceera. EcTecTBeHHbIH 1
HOJIApH30BaHHbIH cBeT. [Tonyyenne u ananus
JTHHEHHO-OJIIPH30BAHHOTO CBETA. 3aKOH
Mamoca. Hongpuszanus ceera IIPH OTPaXKEHHH.
3axon Bprocrepa. [IBoiinoe JydenpeaomiIeHue.
IIpoxoxienne cBeta yepes pazoBble MIaCTHHKY.
Hurepdepenuns nonspusosannoro caera,
DJIEKTPO- H MATHUTOONTHYECKIE 3¢ dexTo.

7.4 B3auMo1eifCTBHE H3/IyUeHHS C BEIECTBOM.
Hopmanbras n anomanbaas JIUCTIEPCHH.
[Tornomerue ceera. akon byrepa. Caass
JAHUCTICPCHH C TIOrNoLeHHeM. PaccesHue cpera.
7.5 TensnoBoe usinyyenne u JIOMUHECIICHIIHS.
CriexTpanbHble XapaKTePUCTHKH TEILIOBOTO
H3JTy4eHHS. AGCOIOTHO YepHoe Tento. 3aKkoH
Kupxroga. 3axon Credana — Bonsimana.
3akonst Buna. ®opmyna [Tnanka. Ksantosoe -
OOBACHEHHE 3aKOHOB TEILIOBOTO H3JIyYECHHS.
Kopnyckynspho-osoBoit nyanusm ceera.

S ekt Komnrona. Jassienue crera,

10

OIIK-1,
OlIK-2

DJ1eMeHThBI
8 KBAHTOBOH
MeXaHHKH

8.1 BosHoBbIE cBoicTRA MHKpouyacTuil. ['unoresa
Ae bpoitns. Indpakuns MHKPOYaCTHII.
CootHomenue neonpeneénnocteii I ensenbepra.
Bonxosas ¢pynkims, ee craructaueckuii cmpien.
Ypasnenue llpennnrepa. Kpantopas JacTHIa B
IPAMOYTOJIBHOH MOTEHIMAJILHOM SIMe.
8.2 Ilydok wacTun B mose NPSIMOYTOTBHOTO
loTenuuatbHoro 6apbepa. TyHHenbHbIH 3ddekT.
8.3 IoHsATHE COOCTBEHHOrO MArHUTHOTO MOMEHTA
HacTHUR! U cniMHa. [TosHEI MOMEHT UMMy TBCa
HaCTHLIBI H ITOJIHBIH MArHUTHBIH MOMEHT.
KBanTtoBoMexannueckoe omucanue atomos.
CraunoHapHoe ypaBHeHHe penunrepa nis
aroma Bojopo/ia. Bonnosere pynkuny n
KBAaHTOBBIE YHCIIa. TeopUst MHOTO3JIEKTPOHHOIO
aroMa. lpuniun Ilaymm. Kparsocrs
BbIposxaeHus. [lpaBuna or6opa mwis KBAHTOBBIX
epexosioB. MexaHu4ecKkHi U MarHHTHBIH
MOMEHTEI amomos. ' upoMarauTHOe OTHOILIEH e,

10

OIIK-1,
OIIK-2
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Onprr Ltepra u Depiaxa. Dpdext 3eemana u
[lITapka. DMIHPHYECKHE 3aKOHOMEPHOCTH B
aroMuBIX crekrpax. ®opmyia barsmepa.

8.4 KpanroBast Teopus MojeKyi. KanTopas
pHposia KoBaleHTHOH cBssy. llonsthe 06
o6MeHHOM B3auMoaeicTsaH. CrieKTpbl MOJIEKY T —
3JIeKTPOHHBIE, KoyiebaTeNnbHbIe, BpallaTeIbHBIC.
KoMO6UHALMOHHOE PacCessHHE CBETA.

8.5 CrioHTaHHOE H HHIYIMPOBAHHOE U3JIYYCHHE.
MHBepCHOE COCTOAHUE BEIIECTRA. OcHOBHEIE
KOMIIOHEHTSHI jlazepa. Y C/IOBHS yCHIICHUS U
reHeparuy cBetTa. CBOHCTBA JIa3€pHOTO
u3nydenus. OCHOBHBIE THIIBI JIA3CPOB H HX
[IPUMEHEHHE.

9 JJIeMEHTDbI
KBAHTOBOH
CTATHCTHKH H
(UM3NKH TBEPOIO
Teaa

9.1 OCHOBBI KBAHTOBOH CTATHCTHIECKON (PU3HKH.
[TpuHIAT TOXAECTBEHHOCTH JacTHIL. Bo30HBI H
depmuonbl. PazoBoe HPOCTPAHCTBO H GbyHKIHA
pacnpeneneHus. PacnpeeneHus boze —
Ditnmeiina 1 ©epmu — upaka. [onsTue
[UIOTHOCTH cOCTOSHHiT. MOTOHHBIN HAeATbHbIH
ra3. Pacnpenenesre GOTOHOB IO SHEPIHSIM.
dopmyna Inanka.

9.2 DNeKTPOHHBIT HealbHbIH Ias.
PacripeiesieHre 3IEKTPOHOB [0 SHEPrUSM TIpHU
pa3sIMYHBIX TEMIIEpaTypax. 3aBHCAMOCTE yPOBHA
depMH OT TEMITEPATYPBHI.

9.3 Teopus TEIIOEMKOCTH TBEPABIX TCIL.
DeMenTH! KpucTajuiorpapuu. Terossie
KOJIeGAHNSA KPUCTALTHYIECKON PEINETKH.
TernoBble CBOHCTBA TBEPABIX Tejl. Teopus
temoeMkocTH Ditninreiina. Teopus
terioemkoctH Jlebast.

9.4 DeMeHTHI 30HHOH TEOPHH TBEPIBIX TEI.
PacIIerieHHe PHEPreTHYeCKNX ypoBHEH MpH
06pa3oBAHMH KPHCTALIHYCCKOH PEIIETKH.
DHepreTHYecKye 30HbI B KPUCTAILIAX.
Pacrpe/iesieHHe EKTPOHOB 10 SHEPTeTHHECKUM
3ogaM. MeTtasuibl, MOIyIIPOBOJHHKH 1
JWMAIEKTPUKH B 30HHO#H Teopui. KBaHTOBas
TEOpPHs HNEKTPONPOBOIHOCTH TBEPABIX TCII.

OIIK-1,
OIIK-2

10 D1eMEeHThbI
sepHoOH QU3HKH H
$U3HKH
3J1eMeHTAPHBIX
YyacTHIIL.
CoBpemenHast
¢uznuecKas
KAPTHHA MHpA

10.1 Ctpoenue sizep. Pasmep siep. SAnepHble
cuubl. JleekT Maccel, SHEPTUs CBA3H H
yCTOMYUBOCTD fiep. MOMEHT UMITY/IbCa U
MArHUTHBIA MOMEHT Apa. Bo30yxieHHbIe
COCTOSTHUA SIAEP U TaMMa-H3ITyYeHHE. Dddext
Meccbayapa. PannoakTHBHOCTD SIEP. 3akon
paIMOaKTHBHOIO pacnana.

10.2 SlnepHbie peakiuu. Knaccuduxanms
SA7IepHBIX peaKiui. JHeprHs s7iepHON peaKIny.
McKyccTBeHHAs paliOaKTHBHOCT. Peakuus
nerenust. Peaxims cunresa. [Ipodnema
yIIpaBIsieMbIX TEPMOAIEPHBIX peakiui.

10.3 DiteMenTapHble YaCTHIBL THITEI

OTIK-1,
OIIK-2
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B dyHIaMeHTANBHEIX B3aHMOACHCTBHIL.
Kiaccnduxanus u s3aumnas npespamaemocts
SJICMEHTAPHBIX YacTHIL. JICIITOHBI M aApOHBL.
Antnvactinst. KBapkosas mozness aJI]pOHOB.
CoBpemennast pusndeckas kapruna MHpa.

5.3. Pasjgesisl qucnuminanI 1 MEXIHCUHILIHHAPHBIE CBI3H ¢ 00eCeYHBAIOMHMH (mpenbyTy mumm)
H 0GecneIHBaEMbIMH (II0C/IETYIOIHMH) IHCHHILIHHAME

H1t ocBoeHust pasnenos axcnMmUMHEB «DH3MKaY HEOOXOMMBI 3HAHUS, MOJTYYCHHBIE B [IKONE H
10J1yHacMbIC ITapaJuIeTbHO IPH H3YYeHHH AUCUHILTHHEL «MaTeMaTHIecKuii a3y,

Pasnensl  jmcrmnmmmer  «Duskka»  cessamn ¢ pasnenaMu  nocredyiowux — QUCIHILUIMH
«IIpodeccronansroro nukia (6asosoit obrmenpodeccHoHaIbHOM YacTh)» pabouero y4yebnoro miana:

| Ne Hanmenosanue Ne Ne pazziennos naHHOH JUCUMIIHAD 13 Tabi1.5.1, st KoTopEIX
/it obecneynBaeMbIxX HeoOX0IUMO H3yUeHHEe 06eCnednBACMbIX (mocyeAyomuX) AUCIUIINH
(mocnemyrommx) 1 2 3 4 5 6 7 8 9 10
JHUCITHTUTHH

1| Teoperuueckue ocuo- + + + + +
BBI DJIEKTPOTEXHUKH

2 | Matepuansl »iekT- + + + + + + +
POHHOH TEXHHKH

3 | Teepnorenpuas + + + + +
SNIEKTPOHHKA

4 | KanToBas u ortu- + + + + +
4eCKas 31EeKTPOHUKA

5 | Hanosnexktponuka + + + + + |+

6 | Ousideckue OCHOBEI + + + + + + + + +
JIEKTPOHHKH

7 | ®usuka KOHIIEHCHPO- + + + +
BaHHOI'0 COCTOSHUS

8 | Bakyymuas u mnas- + + + + + + + +
MEHHAas 3JIeKTPOHUKA

9 | ®usuka + +
MOJIYTPOBOAHHKOB

10 | KBaHTOBas Mexannka + +

11 | ®unocopus + + + +

12 | BesonacHocTts + + + + + + |+
KH3HEJESTeIbHOCTH

5.4. CooTBeTCTBHE KOMIIeTeHIMIA, ¢bopmMupyemMbIX ipH M3y4eHun AMCUHILIMHEL, H BH/I0B 3AHATHIA

Iepeuens Buis! 3ansTHi
Komnerenuu | Jlexuun | JlaGopatopHsie IpakTuueckune | CaMocTosTenpaas
3aHSTHS 3aHSITHSI paboTa crynenTa
OIK-1 + + + +
OIlIK-2 + + + +
OIIK-5 + +
|

@OpMBI KOHTPOJIS
Tect, ompoc, KOHTpOIE-
Hasg paboTa, KOJNJIOKBH-
yM, 3allUTa OTYeTa I10
nabopatopHoii  pabore,
3allUTa  HHIUBHyallb-
HOTO 3a71aHUs, DK3aMEH. J
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opranuzamuu obyyeHus

JU1st yCTIEMHOro OCBOEHHS JUCIMILIAHEL IPUMEHAIOTCA pa3iH4HbIe
KOTOpble OOECHEUHBAIOT IOCTIDKEHHE TUIAHUPYCEM
oGpazoBaTe/IbHOM MPOrpaMme, ¢ yIeTom tpeboBaHHH

Oﬁp%OB&TCHBHHﬁ TEXHOJIOTHH,

BIX pe3y/IbTaToB OOY4YCHHA COINAcHO OCHOBHOH
K 06BEMY 3HAHUI B HHTEPAaKTHBHOH popMme.

6.1. TexHO0J0rHH HHTEPAKTHBHOI0 00y 4eHHs PH Pa3IHIHbIX dopmax 3HAHHI

Tabnuna 6.1.
dopwmbl | Jlekmuu | IIpakTHyecKkHe JlaboparopHbIe Bcero
MeTtoibl (uac) 3aHsaTHA (9ac) paboThl (4ac) (4ac)
O6cyxaeHue NPe3eHTalkd 1 10 4 14
J€MOHCTpALIMH OIIBITOB
PaGorta B KOMaHJe 10 10
YcrHbIM 01IPOC HIH
TeCTHPOBAHUE IIPH JOIYCKE U 10 10
3aIUTe
nabopaTopHBIX pabot
[ly6nuunas 3amuTa H pasbop
y JOCKH HHJHMBHIYyaJIbHBIX 10 10
TBOPYECKHX 3a[JaHUil H TECTOB
Uroro HHTepaIETHBHBIX 10 10 2 44
3aHSITHI
7. JIaGopaTOpHbIil NPAKTHKYM
Ne HaumMeHoBaHHe J1aG0OPaTOPHBIX paboT Tpyno- dopMupyeMble
pasnena u3 €MKOCTD KOMTIIETEHIHH
Tabm. 5.1 (gac.)
TIEPBbIV CEMECTP
1 o Bpoanoe 3ansATue. Mertouka 06pabOTKH 8 OIIK-1,
pe3yJbTaTOB U3MEPEHHH. OIIK-2,
¢ KunematHKa paBHOYCKOPEHHOTO OIIK-5
BpaIlCHHS.
e Jlunamuka masTHHKa OGepOeKa.
e MoMEHT HHEPUIUH TBEPABIX TEIL.
2 o M3zyuenne pacipenenenis Makcpemna. 8
e Uzyuenne pacupenenenus boipumana
Onpenenesye OTHOMMCHAA TEIIOEMKOCTEH
raza metosoMm Kiemana u Jlesopma.
e TemronpoBoAHOCTh I'a30B.
3 e l3yyenue 3IEKTPOCTATHUECKOTO 11O/ 8
o II3yuenue CBOKCTB JIU3IEKTPHKOB B IOJIC
TUIOCKOr0 KOHJIEHCAaTOopa.
5 o l3yueHue MarHMTHOTO TIOJIA Ha OCH 4
e KpYroBOI'O BHTKA.
e OmnpenesieHre YAENBHOIO 3apsjia d1eKTpoHa
METO0M MarHeTpoHa.
6 o C(JioXeHHE B3aUMHO NEPIEHIUKYIIIPHBIX 4 OIlIK-1,
xonebannit (Gurypst Jluccaxy). OIIK-2,
e lzyyeHHe 3aTyXarolIHX OTTK-5
3eKTPOMATHUTHBIX KOJNEOHUH.
¢ l3ydeHue 3aTyXaromux KoneOanui
MasgTHHKA KpecTooOpa3HOro MasTHHKA.
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BTOPOU CEMECTP

Wsyuenne unreppepeninu J1a3epHOTo
U3JIY4YeHHS,

W3yuenue mudpaximu naseproro
H3IyYeHHH,

Usyuenue sBiieHds nonspusanuy ceera.
Msyuenue TemnoBoro u3nyueHns.
M3yuenne premnero gporospdexra.

OlIK-1,
OIIK-2,
OIIK-5

ITposepka cooTHOIIEHHS
HEOIpeIeIeHHOCTE ] JUIs POTOHOB.
HM3syuenue criexktpa nsnyuenns aromos
BOJIOpOIA.

Wsyvenue rasosoro nazepa.

Onpenenenne MIUPUHBI 3aNPeIEHHOMN 30HbI
IIOJTYIPOBOAHUKA OTITHUECKHUM METOIOM.
Ornipenenenne MUPHHBI 3aMPEEHHON 30HBI
IOJIYTIPOBOTHUKA 110 TEMIIEPATYPHOH
3aBHCUMOCTH 00paTHOTO TOKa JIHOMA.
TyunensusIt 3¢ et B BRIpOKIEHHOM p-n
— IepexoJe.

OIIK-1,
OIIK-2,
OIIK-5

8. Ilpakruyeckue

3aHATHH

Ne
pasnena juc-
UUILUTHHE] U3
tabn. 5.1

Tematuka npaktuuecknx 3ansTuii

Tpynoem-
KOCTh
(vac.)

dopmupyembie
KOMIIETEHIIHH
(OIIK)

INEPBBIU CEMECTP

KunemaTtuka

3aKOHBI IUHAMUKH

Pabora, sneprun. 3akonsl COXpaHeHHUs
Penstusucrckas Mexanmka

Knaccnyeckue cratuctuku

[TepBoe Hauasno TepmoHamMuky.
H3onponeccrr

OnTponus. Bropoe Hagao TEPMOIMHAMHKH
SBnenns nepenoca B razax

DNEKTPOCTATHYECKOE TOJIE B BaKyyMe
Teopema Octporpanckoro-T’ aycca s
HAMPAKEHHOCTH 11015

Pabora, norenmman DCII

OCII B BemecTBe

Oneprus DCII

DIIEKTPUYECKHI TOK B MeTALIAX
OJICKTPHYECKHI TOK B BAKYyMe H razax

Marnutroe nosne (MIT) B Bakyywme. Bektop
MaruuTHOH HHAYKuMK. 3akoH Buo-Capapa-
Jlannaca

[Tepemernenne npoBoHUKOB ¢ TokOM B
MII, nBmxenue zapsnos B MIT

OIIK-1,
OIIK-2
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SIBeHye IEKTPOMArHUTHON HHIYKLHH.
DHeprusi MarHUTHOTO 110J1A

MarHUTHOE 110JIe B BellecTBe. Y paBHECHUA
Maxkcaesuia

["apMOHHHYECKHE, 3aTYXAIOUIMe 1
BEIHYIEHHbIE KOJIeOaHus pa3THIHOHN
IIPHPOJIbI

BouHbl B YIIpYTO# cpesie.
)EeKTPOMArHHTHBIE BOJHEL. JHEPTHA
BOJIHEI

OIIK-1,
OIIK-2

BTOPOU CEMECTP

Wnrepdepennus crera

Judpaxuus csera

[Monspu3anms cBeTa

BiauMoieiicTBHE U3ITyUEHHS ¢ BEIECTBOM
TemioBoe U3Iy4YCHHE

Buemnuit potoaddext 1 3dpdext
Komnrona

JlaBiieHue cBETa

14

OIIK-1,
OIIK-2

BonHoBble CBOICTBA BEINECTBA.
COOTHOLIEHHE HEOMPEIeTeHHOCTEeH
Vpasuenue LlIpemunrepa. MHKpodacTiua B
HOTEHITHATIBHOM AME.
[ToreHmuaibHbl  Oapbep.
sdpdexT
KBaHTOBO-MEXaHHYECKOE
CTPOEHHS ¥ CIIEKTPOB aTOMOB
KBaHTOBO-MEXaHHYICCKOE
CTPOEHHS H CIIEKTPOB MONEKYII.
Kom6uHaAIlMOHHOE  paccesiHue
Vnpepcus HaceneHHOCTH. JIasepsl

TyHHEIBHBIH
OTIHCaHHE
OIIHCAHHE

CBCTaA.

12

KBaHTOBBIE CTATHCTUKH

TeroBble CBONCTBa TBEP/IBIX TCI
DIeKTPOIPOBOIHOCTh TBEPABIX TEN
KoHTaKThI TBEPABIX TEN

10

CTpoeHye 1 CBOMCTBA sep 3aKoH
paIroaKTUBHOIO pacrana
SInepHBle peakiuy
DneMeHTapHbIC
KapTHHA MApa

yactanpl.  Duzngeckas

9, CamocrosTe/IbHas padoTa

Ne pazferna
JUCTIMTUIH-
HBI U3
tabu. 5.1

Tpyno-
€MKOCTh
(uac.)

TemaTHKa CAMOCTOATEBHOH
paboThI
(Oemanusayus)

Komrie-

KoHTpoas
BBITIOJIHEHUS
paboThl

TTIEPBLIN CEMECTP

1

ITogroroBKa K
sanqATe 1a60paTopHBIX paboT (JIP)

BBLITTOJIHEHHIO U 7

OIlK-1,
OI1K-2,

KoucnexTt
METOIHUYECKUX
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OIIK-5 ykazanuit (MY),
3ammTa JIP.
ITpopaborka TEOPETHYECKOTO Ouenka 1o wroram
MarepHajia M IOJIIOTOBKA K 9 KM — tectupona-
KOHTPOJILHBIM MeponpusitusM (KM) HHE, KOHTPOJIbHAS
pabora.
[MoarotoBka  k  mpakTHYecKuM 10
3aHATHAM u BBIIIOTHEHHE Ouenka npu
HHAHBUYaIbHBIX 3anannii (M3) orpoce, cnaya M3.
2 [TonroToBka K  BBITOJNHEHHIO | 7 OIIK-1, Koncnexkr MV,
3amuTe rabopatopHeIX pabot (JIP) OIlK-2, 3amura JIP
OIlK-5
[Tpopabotka TEOPETHYECKOro Onerka 1o uroram
MaTepHara M NOArOTOBKA K KM - rectuposa-
KOHTPONBHBIM MeporpusiTsiM (KM) 7 HHE, KOHTPOJIbHAA
pabora
HoarotoBka  k  mpaktHueckum Ouenka npu
3aHATHAM U BBINIOJIHEHHE 10 onpoce, cnaya M3
HHIMBHIYaNbHbIX 3anaduii (H3)
3. [TonrotoBka K BBIIONHEHHIO © 7 OIIK-1, Koncriekr MY,
3amuTe JrabopatopHsix pabor (JIP) OlIK-2, 3amura JIP
OI1K-5
[Mpopaborka TEOPETHYECKOTO Ouenka o uroram
MarepHajJla H  [OArOTOBKA K KM - recrupopa-
KOHTPOJILHBIM MeponpasTusim (KM) 7 HHE, KOHTPOJILHAS
paborta
[lonrotoBka K mpakTH4ecKHM
3AHATUAM 7} BBIIIOJTHEHHE 10 Ouenka nipu
HUHAUBUAYAIBHBIX 3aManuit (U3) ompoce, ciada K13
4. [Ipopaborka TEOPETHYECKOTO 2 OIlIK-1, Ouenka no uroram
MaTepHajla H  [OATOTOBKA K OIIK-2, KM - rectuposa-
KOHTPOJBbHBIM MeponpuaTusam (KM) OIlK-5 HHE, KOHTPOJIbHAS
pabora
[lonrotoBka  k  mpaktHueckum 8
3aHATHIM 17§ BBIIIOJTHEHHE Ouenxa npu
MHAUBHAYIBHBIX 3a1aHui (3) ompoce, ciava M3
5 ITogroroBka K  BBIIOTMHEHHIO U 6 OIIK-1, Koncnexr MYV,
3amuTe JabopatopHsx pabot (JIP) OIIK-2, 3amuTa JIP
OIIK-5
IIpopaborka TEOPETHYECKOTO Ouenka 1o utoram
MarepHajla M THOAIOTOBKA K KM - recrupopa-
KOHTPOJBHBIM MeponpHATHsM (KM) 10 HHE, KOHTPOJIBHAY
pabota
[loarotoBka  k  mpaxtHyeckum
3aHATHIM 15§ BBINTOJTHEHHE Omenka npu
HHIUBHAYaIbHEIX 3amanuii (M3) 12 orpoce, caaya M3
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6 [ToaroroBka K BBIMOJHEHHIO M 5 OIlIK-1, Koucniektr MY,
saummte Jaboparopubix pabor (JIP) OI1K-2, sanmra JIP
OIlK-5
[TpopaboTka TEOPETUUYECKOTO Onenka no uroram
MaTepyara H  MOArOTOBKA K KM - rectHpoBa-
KOHTpPOIbHBIM MeponpusaThaM (KM) 5 HHE, KOHTPOJIbHAs
pabota
IlogroToBKa K  HPaKTHYECKHM O1leHKa [1pH
3aHATHAM H BBINOJTHEHHE 10 onpoce, cirada U3
WHMBHIYaNbHBIX 3anarui (MU3)
BTOPOU CEMECTP
7 IToaroToBKa K  BEBIIOJHEHHIO H 6 OIIK-1, Koncnekt MV,
sanurte radoparopusix padot (JIP) OI1IK-2, samura JIP
OTIIK-5
[TpopaboTka TEOPETHYECKOrO O1ieHKa 110 HTOTaM
MaTepuasa M  IIOJrOTOBKAa K KM — tectuposa-
KOHTpONbHBM MeponpuaTHaM (KM) 6 HHE, KOHTPOJIbHAA
pabota
[MogrotoBka K  DPAKTHYECKHM
3aHATHAM u BBINIOJTHEHUE OileHka 1npu
MHMBHIyanbHbIX 3ananuii (13) 12 onpoce, caada U3
8 I[ToaroroBKa KX BBIIOJHEHHIO H 5 OIIK-1, Koncriexkt MY,
samute TaboparopHbix pador (JIP) OI1K-2, samuTa JIP
OIIK-5
ITpopaboTtka TEOPETHUYECKOTO Orenka 1Mo uToram
MaTepuasa M IIOArOTOBKa K KM — recruposa-
KOHTPONBHBIM MeponpusaTaaM (KM) 7 HHUe, KOHTPOJIbHAS
pabora
[TogroToBKka K  IPaKTHYCCKHM
3aHATHAM u BBINOJIHEHHE OmueHka IpH
MHIMBHyalbHEIX 3ananui (U13) 12 ompoce, crada 13
9 ITonroroBKka K BBIIOJHEHHIO H 5 OIIK-1, Koncmekr MY,
samuTe JaboparopHsix padot (JIP) OIIK-2, samuta JIP
OIIK-5
ITpopabotka TEOPETHUYECKOTO Ouenka 1o uroram
Marepuaria H  [OJATOTOBKA K KM — tectupoBa-
KOHTPOIBHBIM MeporpusaTusM (KM) 9 Hue, KOHTPOJIbHAS
pabotra
[ToxroroBka K  IIPaKTHUYECKHM OreHKa 1pH
3QHATHAM U BBIITOJTHEHHE onpoce, ciaga 13
MHAMBHAyANbHbIX 3ananui (M13) 12
10 [MTpopabotka TEOPETUUECKOr0 8 OIIK-1, O1ieHKa 10 HTOTaM
MmaTepdasa M IOJTOTOBKa K OIIK-2 KM — tecTupoBa-
KOHTPOJIBHBIM MEPOIPUATHAM (KM) HHe, KOHTPOJIbHA
pabota
[logrotoBka K  [PaKTHYCCKUM 8
3aHATHAM %4 BBITTOJIHEHHE Ornerka Mpu
HHMBHAYATbHBIX 3aanmi (M3) onpoce, caada U3
[TomroroBka u c¢jaada JBYX 72 OrueHka Ha
IK3aMEHOB IK3aAMEHE
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Ipumepnas  Tematuka KypcoBbix npoeKToB (pabor)
He npenycmortpeno yue6HbM rtanom

11. PEUTUHI OBASI CUCTEMA KAYECTBA

11.1. baabnas packiaaka oTACIBHBIX 2IEMEHTOB KOHTPOJIA [10 BHAAM 3aHATHIT

Meroauka Tekyuiero KoHTPONS OCBOCHMS HCIHILTHHBI OCYIIECTBISETCS B COOTBETCTBHH C
«[lonoxenneM o mnoOpsOKe WCHOIB30BAHMS PEHTUHIOBOH CHCTEMBI JUIS OHEHKH YCIIeBAEMOCTH
CTYAEHTOBY (IpHKa3 pekTopa 25.02.2010 Ne 1902) . Meromuka ocHoBana Ha OaIbHO-peHTHHIOBOM
CHCTEME OLCHKM yCHeBaeMOCTH, AeHcTByromeit ¢ 2009 r., KOTOpast BKJIIOYAeT TeKYWMH KOHTPONDb I10
JNCMEHTAM KOHTPOJIA C IIOJBEACHHEM TEKYIIEro PeHTHHIA U HTOTOBbIi{ KOHTPOJIb.

U ToroBbIif KOHTPOIL 0CBOEHHN IMCIHILIHHDI OCYLICCTBIIAETCS Ha DK3aMEHE I10 TPAJHIHOHHOH
IATHOAINIBHOM 1nKane. O6s3aTenbHbIM YCIIOBHEM II€pen cllaucil 5K3aMeHa SBASETCS BBIIOTHEHHE
CTYACHTOM HEOOXOMMBIX O paGouell MPOrpamMMe JUTA JTHCLHILTHHLL BU/IOB 3aHSATHIl: BBINOJIHEHHE M
3alllHTa Pe3yIbTaTOB Mab0PaTOPHEIX paboT, BEIIONHEHHE TOMAIITHIX HHIMUBUY ATBHBIX 3aaHHH.

Ha nporsxennn Bcero cemectpa TCKyIIast yCIIeBaeMOCTh OLEHHBACTCA TOJBKO B Gauiax
HapacTalOUUM HTOTOM, B TOM YHCJIE H PE3yIbTATH KOHTPOIbHBIX TOUCK.

Texymmit KOHTPONIb U3YYCHHS MUCIMILHHEL B KaXXI0M CEMECTPE COCTOUT H3 CIIEAYIOMUX BHIOB:

— KOHTPOJIb Hall yCBOCHHEM TEOPETHYECKOTO MaTephala — MpOBe/eHHUe YETBIPEX MUCHMEHHBIX
KOHTPOJIBHBIX paboT B KaXKIOM CEMeCTpe;

— KOHTPOJE HaJl BBIIOJIHEHHEM YETHIPEX NOMAIIHHX HHIMBHAYATBHBIX 3aiaHHH B cemMecTpe —
3aIllMTa BHIMOJIHEHHBIX 3a/laHHIi;

— KOHTPOJIL HaZl BBIOJIHEHUEM abopaTopHbIX paboT — 3alnuTa 1abOpaTopHbIX paboT.

Tembl noMamHMX MHAHBHAYAALHBLIX 3a1aHHI AJISL MEPBOFO CeMecTpa M3y4eHHA (GH3NKH:
1. MexaHuka mocrynartensHoro u BpalllATEIbHOTO  IBHKECHMS, 2. Morrekynsapaas  ¢usuka u
TEPMOJMHAMHUKA; 3.DJ1EKTPOCTATHKa; 4. DMeKTpOMarHeTH3M

Temb1 KoHTpONBLHBIX paoT gus HepBOro ceMecTpa H3yYeHUst PUIHKH:

1. Knaccuueckas ¥ pensTUBHCTCKas MexaHuKa; 2. MonexynsapHas ¢usuka, TePMOJUHAMHKA; 3.
DIeKTpHYeCcKoe [10JIe B BAKyyMe U BEIIECTBE; 4.DJIEKTPOMAarHeTH3M.

TemMbI xOMAIIHHMX HHAMBHAYAILHBIX 3a7aHHIL AJisl BTOPOTO ceMecTpa H3y4eHHs (UBHKH:
1. Bonnosas ontuka; 2. Ksantopas onTHKa, 3. KBaHTOBas Mexanuka; 4. KpaHToBbIE CTaTHCTHKH.

TeMbl KOHTpPOBLHBIX padoT 11s BTOpOTo ceMecTpa uzydenus pusuxn: 1. Bonnoas omruka; 2.
KBantoBas ontuka; 3. DjeMmeHTH KBaHTOBOH Mexanuku; 4. ®Ousuka TBEPIAOTO Tella U KBAHTOBEIE
CTaTHCTHUKH.

B tabnuue 11.1 comepxarcs IPUMEpPEBI paclpeliesieHHs OallloB yig
KaXJ0ro 3 IBYX CEMECTPOB H3y4eHHs (PH3HKH,

Jins  cruMmynuposanus IIAHOMEPHOCTH  padOThI CTY[EHTa B CEMeCTpe BBEAEH KOMIIOHEHT
CBOCBPEMCHHOCTH (PHTMHYHOCTH), KOTOPBIH MpHMEHSETCS (CYMMHpYeTCS) TOJIbKO IS CTYNEHTOB, Oe3
OMO3NaHUH OTYHTHIBAIOMIMXCS [0 TIPOMEXKYTOUHBIM IeMEHTAM KOHTPOJIS (TeCTHl, JlabopaTopHble
PaboThI, KOHTPOJIBHEIE PAGOTEL).

10.

AHUCHMILUTHHBL «DPH3nKay JUIA

Tabnuna 11.1. Pacipenenenne 6anios B TICPBOM U BTOPOM CEMECTpax U3ydeHHUs! PUIHKH
.. . | Makcumansnbii
Makcumanpabii | MakcuManbHbIH
. 6a1 3a nepuog | Beero
DNeMeHThI y9eOHO bat c mavana | Gawmn 3a nmepuon
mexny 2 KT u 3a
HEeSTENBHOCTH ceMecTpa J1o Mexay 1 KT u 2 KOHITOM conec
mater 1 KT KT " R
ceMecTpa
TecToBbIit KonTpOIH 3 3 4 10
WuausunyansHere 7 12 7 28
3aJaHus
KonTposbable paboTer 10 10 10 30
Jlabopatopusie paboTs! 5 10 10 25
PutMuunocts 3 3 3 9
Hroro makcumym 3a 28 38 34 100
mepHoa:
Hapacraomum urorom 28 66 100 100
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[lo pesynprataM  TeKyIIero KOHTPOJL bopMmupyeTcs BHYTpHCEMECTPOBast OllCHKa
(KOHTPOJIBHAA TOUKA).
Ta6anua 11.2. Tlepecuet 6aLI0B B OLCHKH 32 KOHTPOJIBHBIC TOTKH
BaJuisl Ha ATy KOHTPOJIBHOH TOUKH Ouenka

He menee 90% oT MakcuMaiibHOM cymmbl Ha faty KT 5

Ot 70% 110 89% 0T MakCHMaNbHON CyMMBI Ha saty KT 4

Ot 55% 10 69% OT MakCHMaTbHOH cymmbl Ha faTy KT 3

Menee 55% oT MakcuManbHoH cymmbl Ha jaty KT 2

@®opMHpPOBaHHE HTOTOBOH CYyMMBI $aJJIOB OCYIIECTBIAETCH IIyTeM CyMMHPOBAHHA CEMECTPOBOH
M SK3aMCHAIMOHHON cocTapsiomux. B Tabmuie 11.3 npuBeleH NPHMED PACHPENCICHHS dawIoB ¢

y4eTOM 3K3aMeHa.
Ta6imna 11.3. Pacnpenenenye GaiioB B IEPBOM M BTOPOM CEMECTpax H3ydeHdst Gu3HKH ( yUCTOM

JK3aMEeHa)

o .. | MakcuManbHBIH
MaxcumaibHb | MakcHManbHBIN
. 6am1 3a nepuox | Bceero
DeMeHThbl yieOHOH fayui ¢ Hayanma | Oanr 3a mepuol
mexay 2 KT u 3a
JIeSITeIbHOCTH ceMecTpa JI0 mexay 1 KT u 2 COHLIOM eMec
mater 1 KT KT ori ¢ ™
ceMecTpa
TecTOBBIH KOHTPOIb 3 3 4 10
HupuBuayaibHbIe 7 12 7 28
3aJIaHUs
KontpospHble paboTh 10 10 10 30
JlaGoparopHble paboThI 5 10 10 25
PUTMHYHOCTD 3 3 3 9
HToro MakcHMyM 3a 28 38 34 100
TEepHOA:
Cnaua dK3aMeHa 30
HapacTalomHM HTOIOM 28 66 100 130

Dk3aMeH MPOBOAUTCS B MHCHMECHHOH dopme. Dx3aMeHAIMOHHBIH ouner conepxur 10 3amaHui,
OrneHKa «yIOBIETBOPHTENIBHOY»  BBICTABJLAETCA 34 5-6 npaBRIIBHBIX OTBETOB, «XOpOIIO» - 33 7-8
NpaBWIBHBIX OTBETOB, «OTIHYIHO» - 33 9-10 mpaBHIBHBIX OTBETOB. OLEHKA «HEYHOBICTBOPHTEILHO?
BBICTABJIAETCS, €CIM YHCIIO IIPaBHIIBHBIX OTBCTOB MCEHBINC 5. B 3ToM cllydae O3K3aMEH CHHMTaeTCs
Hec/[aHHBIM M TpebyeTcs MOBTOPHAs riepeciiada B YCTAHOBICHHOM IOPAAKE.

B03MOKHO BbICTABIEHHE HTOTOBOH OIEHKM 0e3 CAauM 5K3aMeHa, NPH yCIIOBIH Habopa B ceMecTpe He
Meree 60 6amioB (YA0BIETBOPHTENBHO), 75 OaliioB (xoportno), 90 6aioB (otmauno). IIpu ycnoBuu cavu
sK3aMeHA HTOrOBas OIIEHKA BRICTABJIACTCA COTIAaCHO tabmane 11.4.

Taéanua 11.4 [epecuer cymMmbl 62/110B B TPATHIHOHHYI0 H MEXIYHAPOIHY IO OLIEHKY

Hroropasi cymMa 0a/l10B, YIHThIBAET

Ouenka ('OC) ycnemHo cIaHHbIH JK3aMeH Ouenxa (ECTS)
5 (0TJIMYHO) (32YTEHO) 110 - 130 A (0TJIHYHO)
4 96 - 109 B (oueHb X0poIo)
(xopouto) 91 - 95 C (xopomio)
(3auTeHo) 8390
D (y10BJIeTBOPHTE/ILHO)

3 (Y10BJETBOPHTEIBLHO) 77 - 82

(3auTeHO) 72-77 E (nocpejcTBEHHO)

2 (Hey/IOBJIETBOPHTEILHO),
(He 3a4TEHO)

Hipxe 72 6aj10B F (Hey/10B/1€TBOPHTEIBHO)
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12. VY4EBHO-METOJIMUECKOE U HMHOOPMALIMOHHOE OBECITEYEHUE
JUCIUTUIMHBI

12.1. OcHoBHast 1HTepaTypa:

1. Casenves N.B. Kypc obmeit ¢pusuxu: yueOHOe nocobue 11t Bryzos: B 3 T. — 7-¢ w3, CTEPEOTHII.
- CIl6.: Jlaus, 2007.

T. 1: Mexanuka. Moneky:apuas dusuxa. — 432 ¢. (B 6ubnmmoteke — 155 7k3.).
T. 2: Dnextpuyectso u Marvernsm. Bosusl. Ontika, — 496 ¢ (B 6ubmoTexe — 148 7k3.).
T. 3: KsantoBas ontuka. AToMmHas ¢usnxa. Ousuka TBEPIOTO Tesa. DHIMKA ATOMHOO AIpa U 3IEMEHTAPHBIX YaCTHIL
=317 c. (B 6ubmuotreke — 151 3x3.).
2. CuByxuu J1.B. OGuuwmii kype bu3uku: yuebnoe nocobue mig BY30B B 5 T. — M.: ®usmatiur, 2005-2006.
T. 1: Mexannka. — 5-¢ u3p., crepeotun. — M.: ®uzMaraut, 2006. - 560 c. (B 6ubanorexe — 101 JK3.).
T. 2: Tepmonunamuxa u MOJeKynApHas ¢u3nKa. — S-e u3n., ucnp. — M. Dusmain, 2006. — 543 ¢. (B GubnuoTeke —
100 3x3.).
T. 3: Dnextpuyectso. — 5-e u3s., crepeoTHn. — M.: ®usmarmut, 2006. - 654 ¢. (B 6udmuorexe — 100 3K3.).
T. 4: Ontuka. — 3-e u3n., crepeoTym. — M.: ®usmaraut, 2005. - 791 c. (B 6ubanoTexe — 101 3K3.).
T. 5: Aromuas u sinepHas dusmka. — 3-¢ H31L., cTepeoTun. — M.: @usmatiur, 2006. — 782 ¢. (B 6ubnuorexe — 100 3K3.).

3. 3ucman I A., Togec O.M. Kypc obmeit pusuxu. B 3-x TT. [Dnextpounsrit pecype] — CI16.: Jlans,
2007.

T. 1: Mexanuka. Monekynaphas $usuxa. KoneGaHus u BomHbl. — 7-¢ m3g. — 352 c. Pexum noctyna on-line ¢
koMrbslotepos TYCVYP: http://e.lanbook.com/books/element.php?pl ] cid=25&pll_id=503.

T. 2: DNeKTpUYecTRO H MarHeTH3M. - 7-e H31. -352¢. Pexum oCTyna on-line:
http://e.lanbook.com/books/element.php?p!1 cid=25&pll_id=151 ¢ koMrsloTepos TYCVP,

T. 3: Ontuka. ®m3uka atoMoB M MoJIeKys. DH3HKa aTOMHOTO Anpa H MHKDPOYACTHIL. — 6-¢ u31. — 512 ¢. Pexum
nocryna on-line ¢ kommsiotepos TYCVYP: http://e.lanbook.com/books/element.php?pl1 cid=25&pll_id=508.

12.2. Jonosinurensuas JITEepaTypa:

1. Capenbes 1.B. C6opuux BOIPOCOB ¥ 3a11a4 110 06uiel Gusmke. [DaeKTpoHHbI pecypc] — 5-e u3n.,
CTEPEOTHIL. - CII6.: Jlans, 2016. - 292 c. Pexnm JlocTyTia on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=71 766 ¢ xommeroTepos TYCVP.

2. Uponos M.E. Mexanuka. OCHOBHBIE 3aKOHBL — §-¢ H31L., crepeotun. — M.: BUHOM. Jla6oparopus
3HaHu#, 2006. — 309 c. (B 6ubnuoreke — 99 9K3.).

3. Uponos MLE. ®usnka MakpockcteM. OCHOBHbIE 3aKOHBL — 3-€ u31., crepeotun. — M.: BUHOM.
JlaGopatopust 3nanuit, 2006. — 207 c. (B 6ubnuoteke — 50 3k3.).

4. Upomos W.E. Dnextpomaretnsm. OCHOBHBIE 3aKOHE]: Yuebnoe nmocobue 11 By30B. — 5-€ U311, — M..:
BUHOM. JlaGoparopus 3uanuii, 2006. — 319 c. (B 6ubmmnoreke — 101 sK3.).

5. Mponos MLE. Bonnosele nipouecchl. OCHOBHbIE 3aKOHbL: yaebHoe nocobue. — 3-e m3a. — M.: BUHOM.
Jlabopatopus 3nannit, 2006. — 263 c. (B 6ubimoTexe — 100 3x3.).

6. Mponos U.E. Ksantosast husnka. OCHOBHbBIE 32KOHE" YuelGnoe mocobue jurs By30B. — 2-¢ W31, JI0TL.
— M.: BUHOM. Jla6oparopus 3uanwuii, 2004. — 256 c. (B 6ubmmoteke — 100 7x3.).

7. Mipono N.E. 3anaun no o6umeit $usnxe: YueGnoe nocobue mis BY30B. — 7-€ U3/., CTEPEOTHIL. —
M.: BUHOM. Jla6oparopust 3HaHui, 2007. - 431 c. (B 6ubauoreke — 496 3K3.).

8. Yepro A.I'., Bopo6sés A.A. 3agaunux 1o dusuke: Vaebruoe nocobue s BTY30B. — 8-¢ H31I.,
nepepab. u gorn.— M.: Gusmatiur, 2007, — 640 c. (B 6ubmmoteke — 99 5k3.).

9. Bosnkenurreitn B.C. C6opruk 3a1ay 110 obwemy kypey ¢usuxn: Yuebuoe mocodue s BTY30B. —
12-e w3, menp. ~ M.: Hayxa, 1990. — 396 c. (B Gubmmoteke — 148 3k3.).

10. Koswipes A. B. Kypc nexumii mo busnke: Yuebnuk. — Tomek: TYCVYP, 2007. - 421 c. (B 6ubauotexe — 697 3K3.).

1. Kanauraukos H.IT, Koxeprnkos HM. Oipixa. Hnrepher-rectuposanme 6a30BBIX 3HAHMIL, [OnextpoHusiil pecype] — 1-¢
mn. ~CI16.: Jamm, 2009. — 160 c. Pexum moctyma on-line:  http://e.lanbook.com/books/element.php?pl 1 cid=25&pl]_id=172 ¢
koMneroTepos TYCVP.

12. Jlososckuit B.H. Kypc ¢usuxu. B 2-x 1T. [DnexTponHsLii pecype] — 6-¢ w3n., uenp. ¥ gomn. - CI16.: Jauns, 2009,
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T. 1: Ou3HyecKHe OCHOBbI MEXAHHKH. DNEKTPUYECTBO M MATHCTH3M. dusuka xonebanuit u BomH. — 576 ¢. Pexum
nocTyna on-line ¢ KOMIBLIOTEPOB TYCYP: http://e.lanbook.com/books/element.php?pl1 cid=25&pll_id=236.
T. 2: Kpanrosas ¢numpka. CrardcTHueckas ¢du3MKa W TCPMOJHMHAMHKA. CospeMenHast uspyeckas KapTHHa MHpa. —
608 c. Pexxum pocrtymna on-line: http://e lanbook .com/books/element.php?pl1 cid=25&pll 1d=239 ¢ KOMIBIOTCPOB
TYCVYP.
13. Casenses W.B. Kypc obmeit dusuxu. B 3-x TT. [DnexTpoHHBIH pecype] — CI16.: Jlans, 2011.

T. 1: Mexannka. Monekynsapuas ¢usuxa. — 11-¢ W31, CTCPEOTHIL — CI16.: Maus, 2011, — 432 c. Pexum poctyna on-
line ¢ xomnstotepos TYCVYP: hitp://e.lanbook.com/books/element.php?pl 1 cid=25&pll_id=2038.
T. 2: DNeKTpUUECTBO U MarHeTH3M. Bonubsl. Onruka. — 11-e U3, CTepeOoTHIL — CI6.: Jlaus, 2011. — 496 ¢. Pexxnm
jocTyna on-line ¢ KOMIIBIOTEPOB TYCVYP: hitp://e.lanbook.com/books/element.php?pll cid=23&pl1_1d=2039.
T. 3: Kpautosast onTHKa. AToMuas u3uxa. PusuKa TBEPAOro TEA. dU3NKa aTOMHOTO Apa ¥ 31EMEHTAPHBIX YacTHIL
~ 10-e wm3g., crepeotnn. — CII6.:. Jlaus, 2011. ~320c. Pexum poctynma on-line ¢ KOMIBIOTEpOB TYCYP:
hitp://e.Janbook.com/books/element.php?pl1 cid=25&pl1_id=2040.

14. ®pum C.D., Tumopesa A.B. Kypc obmeit pusuku. B 3-x TT. [DnexTponHsii pecype] — CIl6.:

Jlans, 2009.

T. 1: du3HYecKHe OCHOBBL MeXaHHKH. MosleKyIApHas ¢usuxa. Konebanus 1 BOJHEL. —~ 13-e w3n., crepeotw. — CII6.:
Janb, 2009. — 480 c. Pexxum nocTyna on-line: http://e.lanbook.com/books/element.php?pl1 cid=25&pll 1d=416 ¢
xomnsiorepo TYCYP.

T. 2: DneKTpHYECKHE 1 YIEKTPOMArHeTUECKUE ABICHMA. — 12-¢ u3., crepeoru. — CII6.: Jians, 2009. — 528 c. Pexum
noctyna on-line: http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=418 ¢ xomnstoTepor TYCYP.

T. 3: Onruka. AtromHas ¢usuka. — 10-e H37,, CTEPCOTHIL. ~ CI16.: Jlanb, 2009. — 656 ¢. PexyM a0CTyma on-line ¢
xoMrblotepos TYCVYP: http://e.lanbook.com/books/element.php?pll cid=25&pll_id=419.

12.3. Yuebuo-mMeToaHuecKre nocodusi U NporpaMMHoe obecnieyeHue

1. Vuebno-memoouueckue nocobus 018 NPAKMUUECKUX auAMUIl U CAMOCHIOAMENvHoil pabombl [DyeKTpOHHbI
pecypel:

2.1. Yyxkos FO.I1. Pabota u 3HEprii. 3aKOHbI COXpaHEHHMS B MEXaHHKE! c6OpHHK 3ajad Ul TIPaKTHYECKnX
samgtuit. - Tomex:  TYCYP, 2010, - 74 ¢. Pexum  goctyma  cBoOOAMBI g CKaUMBAHMA
http://edu.tusur.ru/training/publications/1100.

2.2 Jisramn A.B., Marasunnukos A.JL, TposH JLA. MonekyapHas ¢usuka: COOpPHUK TECTOBLIX BOTPOCOB Ui
€aMOCTOSTETLHOM PadoThl M IS NPAKTHIECKHX sausTHit. — 2009. 30 c. Pexum noctyna cBOGOIHBIH U CKAUHBAHMA:
http://edu.tusur.ru/training/publications/1234.

2.3, JIsaun A.B., Marasunaukos AJL, Opnosckas JL.B. Tepmomunamuka. Yacts 1: COOPHUK TECTOBBIX BOIPOCOB
AN CaMOCTOATESIbHOM paboThl M AN HMPaKTHHCCKHUX sapaTHil. — 2009. 43 c. Pexxum poctyma ceoGonHbIA A
cxaunBanus: http:/edu.tusur.ru/training/publications/1235.

3 4. Taneesa AW, Jlsrunn A B., Marasunnukos A.JL TepmonuHamuka. Hacts 2: C6OpHHK TECTOBBIX BOMPOCOB 1A
CaMOCTOATEIbHOM paboTel U JUIS MPAKTUICCKUX sansTHii. — 2010, 22 ¢. Pexum gocTyna cBoGOIHBIA /1 CKaqHBAHMA.
http://edu.tusur.ru/training/publications/1236.

2.5. Bypauesckuii 10.A. BonHopast onTHKa: Meronuueckoe nocobue. COOpHHK TECTOBBIX BOTIPOCOB. — 2009. 24 c.
PexM HOCTyNa cBOOOAHbIH T CKa1WBaHUA. http://edu.tusur.ru/training/publications/ 1233.

2.6. Uyxxos IO.IT. DneMeHThl aTOMHOlt (U3MKA H KBaHTOBOH MEXaHWKH: Vye6HO-METOAHIECKOE ToCco0He.
C6opHHK TECTOBBIX BOTPOCOB. —Tomck: TYCVYP, 2011.—68 c. Pexum nocTyma CBOGOMHBIN AN CKAYMBAHHA.
hitp://edu. tusur.ruw/training/publications/1104.

2. Vyebno-memoouyeckue nocodus 011 6bINOIHEHUA nabopamopHbix pabom [DneKTpOHHBIH pecypc]:

3.1. Bypnosuuus B.A., Tposn JL.A. JlunamuKa MasTHUKa O6epbeka: MeToauyeckue ykazaHHi K 1abopaTopHOH
pa6ote. — 2007. 13 c. Pexxum poctyna CcBOOOIHBIH AT CKaUHBAHUA: http://edu.tusur.ru/training/publications/918.

32 Taneepa A.U., Hpanosa E.B. Hsyuenne 3NEKTPOCTATHIECKOTO  MOJA: MeToaMueckue yKazaHHA K
naBopaTopHo# paborte. -2011. I1c. Pexxum JocTyna ¢Bo6OHBIHA s CKauMBaHHA:
http://edu.tusur.m/training/publications/926.

3.3. Msanosa E.B. HM3ydeHie MarsuTHOro MnoJii Kpyrosoro Toka: MeTojaudecKkHe YyKa3zaHui K naboparopHoi
pabote. — 2007. 12 ¢. Pexum poctyna CBOGOIHBIN [UI CKAUHMBAHMA: http://edu.tusur.m/traming,/publications/S63,

3.4. bypauesckufi 0.A. OmnpefeneHyde yIeJIbHOTO 3apala 371eKTPOHa METONOM MarHeTpOoHa. MeTtoaudeckie
yKazaHui K naGoparopHoit pabote. - 2011. 14c. Pexum pocTyna il CTYACHTOB, cotpynuukos TYCVP:
htm://edu.tusur.ru/training/publications/864

3.5. bypnosuiue B.A., TposH JLA. H3sydeHue 3aTyXaroUMX IIEKTPOMAarHHTHBIX xoneGanuil: MeToanHecKue
ykasaHus K nabopatopHo#t  pabore. ~2007. l4c. Pexum poctyna cpobomHBI  WIA  CKauMBaHWA
http://edu.tusur.ru/training/publications/862.

3.6. Opnosckas JL.B. M3yuenue pHTepepeHLIMHT JIa3ePHOr0 U3y HeHIT: Metonuueckue yKasaHus K 1a60paTOpHOi
pabote. —2010. 9 c. PesxyM 0CTyTa CBOOOHBIH V1A CKaTHBAHUA: bt_tg./#_ﬂl.tusur,ru/traming/pubhcatlons/‘)l 1.

3.7. ®enopop M. B., Bypaosauun B. A. Buemuuii potosdext. Hsyuenne 3akoHa CroneToBa W IPOBEPKA
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GopmMynsr DinwTedna: Metoandeckne yKasanus x naGopartopuoii pabore. — 2009. 11 c¢. Pexum aocTyna
CBOOOIHBIN JUIA CKAYUBAHMA: http://edu.tusur.ru/training/publications/85 1 .

3.8. 3axapo H.A., KupwuioB A.M. Hccnenosanue CHEKTpa aTtoMa BOAOpoJa: MeTomMdeckHe ykalamus K
naboparopHoi pabore. - 2011, 18 ¢ Pexum JocTyna cBoboaAHBIH s CKa4YHBaHHA:
http://edu.tusur.ru/training/publications/917.

3. Komnviomepusie npopammsr mooenuposanusn HeKOmopbix pusueckux aeaenuii ¢ aabopamopnom npakmukyme.

12.4. ®oun oneHoUHBIX cpeacTn (POC)

DOoHI OLEHOUHBIX CPEACTB NPUBENEH B NPWIoKeHHH | K AaHHOI nporpamme.

13. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE JUCIHUTUIMHBI
Hiis obecrieyenns urenus kypea nexumit HCTOML3YETCA CneliaibHas NeKUHOHHAs ay AMTOpus Kadeaphl pusuku (230
ayn. @3T), ocHaléHHas MyabTHMETHHHbIM TIPOCKTOPOM, KOMIIBIOTEPOM H 3kpaHaMu. Jlna obecrievenus J1aBopaTopHLIX
padot 1o pusmke ucnonsayoTCs 6 ClICHaNTH3UPOBAHHBIX (IO PA3NIMYHbIE Pa3aensl Kypea) naboparopun kadeapsl ¢isuky,
OCHALLEHHRIE COOTBETCTBYIOMHMU 1a6OPAaTOPHBIMHU YCTAHOBKAMH, MAaKETaMH, CTCHIAMH H KOMIILIOTEPHBLIM 060Dy I0BaHHeM.

14, METOJIMYECKUE PEKOMEHJIAIIMM TI0 OPI AHU3AILIMM  HU3YYEHUS
JUCLIMTUIMHLBI

OBbEM 4acoB, NPexyCMOTPEHHBIX YHEOHBIM TIIAHOM 1S H3YYCHUA Kypca GU3HKH, He N03BOJISET PACKPBITh B NEKIHAX
noapobHo u rny6oko matepuan. ITostomy TIPH pCaIU3aliii [IPOTPAMMBI CTYZIEHTHl HOJKHB! JOCTATOYHO MHOIO paboTarts
CaMOCTOATENLHO KaK MPH MOBTOPEHHU JICKLHOHHOTO MaTepHAta, TaK M IOANOTOBKE K [IPaKTHYECKUM, NTabGOPATOPHEIM M
KOHTPOJILHbIM 3aHATHAM. [lns obecniedenus 3¢pheKTHBHOrO yCBOH S CTYNCHTAMH MaTePHAIOB IMCUHUILTHHB! HEOOXOMUMO Ha
TICPBOM 3aHATHH ODECNICUHTh MX CIHCKOM BOMPOCOB, MOMIEKALIMX H3YYCHHIO, CIMCKOM OCHOBHOH M JOIONHHTEIbHOMN
JIMTEPATYPhI 15 CAMOCTOATENbHOMN paGoThl.

A1 TekyImero KOHTPoOIs ycrneBaeMocTH MPOMEXYTOYHOMN ATTECTALMH HCHOJIB3YETCS TECTOBBII KOHTPOIIb 3HAHUIA.
Ha nexumsx neo6xonnmo ofpaniars BHEMAaHHE HA 0COBEHHOCTIH NPHMEHEHNS PACCMATPUBAEMOTO MaTEpHANA B
TIOCTICyIONX Kypeax, a Takke B Gyayiueit npodyecCHOHAIBHOM JesTeNbHOCTH,
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DQesiepaiibHoe rocyapeTBeHHOE G10KeTHOE 06pasoBaTeIbHOe YUYPEXKAEHHE BBICITErO 00pa3OBaHUS

«TOMCKHWH r'OCYIAPCTBEHHBIN VHUBEPCHUTET CHUCTEM VYTIPABJIEHUSA U
PAJTMODJIIEKTPOHUKM» (TYCVYP)

"\f"”'";" YTBEPXKIALO
Hpopexl;’mp nqueﬁnou pa6orte

s II. E. Tposn
e 0
« » 0 2016 1

©OH/T ONEHOYHBIX CPEJCTB M0 YYEBHOM AUCHUILITHE
(IPAKTHKE)

DOUIHKA

(NOTHOE HAHMEHOBAHHE YYEOHOM IHCLMITMHB HAH MPAKTHKH)

YpoeeHb ocHOBHOIT 06pa3oBaTeabHO nporpamMmb1 6akajaBpuar
(Gaxanappuar, MaruCTpaTypa, CneuHannTer)

Hanpasienne(st) nogrorosxu (cennanbHOCTL) 28.03.01 "HaHoTexHoMOMrMM 1 MUKPOCUCTEMHAA TEXHUKA"

(noAHOE HAHMEHOBAHME HanpasJICHHsA MOArOTOBKH (CIIEUMANBHOCTH))

Ipodunn(n) " HaHotexHoNOrMM B 3/IEKTPOHUKE Y MMKPOCMCTEMHOMK TeXHUKe "
(oIHOE HaUMeROBaHKE npoduna HapasieHUA NOAFOTOBKH (CMIELHALHOCTH))

®opma obyyennst Ounast
(O4Has, OYHO-3a04Has (BeuepHAs), 3a04Has)

DaKyIbTeT WIEKTPOHHOI TeXHHUKH (PIT)
(COKpaLIEHHOE H TIOJTHOE HAUMEHOBAHUE daxynsrera)

Kadenpa dpusuueckoii snexrponuxu (D)
(COKpALIEHHOE W NOTHOE HAHMEHOBAHHE kadenpsr)

Kype 1 Cemectp 1,2

Yuebuprit nnan nabopa 2016 roxa.

Jx3amen — 1,2 cemectp

Tomcek 2016
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1 Baenenue

Goup onenounsix cpeacts (POC) srisercs NIPHIIOMKEHHEM K pabouei rporpaMme JUCITHITIMHEI

(IPaKTHKH) M [OpeACTaBISET cob6OH  COBOK
(THTIOBRBIE 3a7a4H (3a1aHus), KOHTPOJILHBIE pa
NPETHAZHAYCHHBIX [ M3MEPEHHsS. yPOBHS
obydeHus.

YIOHOCTE  KOHTPOJIBHO-U3MEPHTENLHBIX  MaTepHaIoB
OOTBI, TECTBI M [Ip.) H METOJAOB HX HCIIOJIb30BAHHUS,
AOCTHXECHUS CTYICHTOM YCTAHOBNIECHHBIX pPE3YIIBTATOB

®OC no muenummHe (nMpakxTHKe) UCIOIE3YeTCs [PH NPOBEJCHHH TEKYLII0 KOHTPOJIS
YCTICBACMOCTH H IPOMEIKY TOUHOH aTTeCTallMH CTYICHTOB.
[lepedens 3aKkperuieHHBIX 33 MUCIIHILIHHOMN (IIpaKTHKOH ) KOMITeTeHIHil IpUBeeH B TabmHIe | .

Ta6muua 1 - Iepeyens 3aKpenieHHBIX 32 AHCUHIUIHHOMN KOMIIeTeHIH i

Kon

®opMyJTHPOBKA KOMNETEHIHH

JTansl GopMUpoOBaHHA
KOMIeTeHIHH

OIIK-1

CIIOCOOHOCTEIO [peCTaBIATh aJIeKBaTHYIO
COBPCMEHHOMY YPOBHIO 3HAHHH Hay4HYI0 KapTHHY
MHpa HAa OCHOBE 3HAHHA OCHOBHBIX MONOKCHHH,
3aKOHOB M METOIOB €CTECTBEHHBIX HAYK M MATEMAaTHKH

1. JlomxeH 3HaTh
PH3UYECKHE OCHOBEI
MEXaHHKH, MOJICKYIIPHON
GU3MKH U TepMOTHHAMHEKH,
JJIEKTPOCTATHKH,
IIOCTOSTHHOTO TOKA B
MeTajiax, BaKyyme u rasax,
JNIEKTPOMAarHeTH3Ma,
KoyiebaHu U BOJIH,
BOJTHOBOH U KBAaHTOBOH
ONTHKH, KBAHTOBOH
MEXaHUKH, QU3HKH
TBEPAOIO Tesa, SAepHOMN
¢u3MKY U coBpeMeHHOH
(u3nYecKoil KapTHHBI
MHUpa.

2. JlomxeHn yMeTs
UCIIOIB30BATh
TEOPETHYECKHE 3HAHHUS TIPH
OOBSCHEHHH Pe3y/IBTATOB
OKCIIEPUMEHTOB,
IIPUMEHSTH 3HAHHS B
obnactu Gpu3NKH 11T
OCBOEHHS obmenpodec-
CHOHAJIBHBIX JUCIHMIIINE U
pemenus npogeccuo-
HaJIBHBIX 3a7a4.

3. lomxken Bnagers
HaBBIKaMH (QH3HYECKUX
HCCJIEJOBaHHH.

OIIK-2

CNOCOGHOCTE BBIABIIATE €CTECTBEHHOHAYYHYIO
CYIIHOCTH NPOONeM, BOSHHKAIOUINX B XO/€

PO eCCHORATBHOM eSTeNLHOCTH, IPUBIEKATD LTS HX
PCLICHHA COOTBETCTBYIOIIMI (DU3HKO-MaTeMaTHYECKH it
anmapar

1. JloiokeH 3HaTh ocHOBHBIE
34aKOHBI Z-)HeKTpOHHKH, a TaKoKe

0COOEHHOCTH HX MPOSBICHHS
B YCTPOHCTBaX
HAHOSAEKTPOHHKH.

2. lomxen ymeTp
HCIIONIB30BATh (PH3HKO-
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MaTeMaTH‘ICCKHﬁ arnapar aJjis
pemeﬂm KOHKPETHBIX 33134 B
006/1acTH JIEKTPOHUKH H
HaHOC’J’ICK’I‘pOHHKH.

3. JomxeH BIaACTh
HaBbIKaMu 00paboTKH

IKCIEPUMEHTAIBHBIX
pe3yJbTaroB.

OIIK-5 1. JloJpKeH 3HaThb OCHOBHBIC
CHOCOGHOCTh  HCIIONB30Balb ~ OCHOBHBIE  TIPHEMBIL | po3MOKHOCTH
06paboTKH ¥ [PEACTaBICHHA JKCIIEPUMEHTATBHBIX

COBPEMEHHBIX TEKCTOBBIX
TaHHBIX
peNaKTopoB H
1. COBPEMEHHBIX IPOrpaMM

0o6paboTkH U
npeICTaBIEHHS
uHGbOpMAIHH.

2. JlolokeH yMeThb
HCIIOB30BATH TEKCTOBBIH

penaKTop I HauCaHus
OTYETOB 110 JIAbOPAaTOPHBIM
paGotam. Hcrone3osars
nporpamMmy o6paboTki 1
TpeCTaBIeHHS
pe3yNIBTaToB.

3. Jlo/xeH BIAIeTh
HaBBIKAMH 0OPabOTKH
IKCIIEPHMEHTAIBHBIX

PE3YIBTATOB.

7 Peanu3aius KOMIEeTeHIHIA

1 Komnerenmus OITK-1

OIIK-1: cnocoGHOCTHIO NPEACTABIATE aeKBATHYIO
KAPTHHY MHpA Ha OCHOBE 3HAHMi OCHOBHBI

HAYK H MAaTEeMaTHKH.

Jlit  dopMHpOBaHHA ~KOMIETEHUHH  HE

(bOpMHpOBaHH}I KOMIIETCHHHH, HpHMCHHCMBIe JUId 9TOr

OLICHUBAHHUS IpeACTaB/ICHBI B Tabnuile 2.

Taéanua 2— dTansl GOpMUPOBAHHA KOMIICTEH

X T0JI0KEHHH,

0OxoIuMO  OCYIECTBHTDH pan 2TanoB.
0 BHJBI 3aHSATHH H HCIOJIB3YEMDIC CpeacTBa

COBPEMEHHOMY YPOBHIO 3HAHHH HAy9HYIO
3aKOHOB H METOJI0B €CTeCTBEHHBIX

Drarbl

IIHH M UCT10JIb3YEeMbIC cpeacrsa olleHNBaHHUA

Cocras 3HaTth YMmeTh Baagets
CrocobHOCTH Hcnosnp30Bars
npencTaBiIsTh TeopeTHYECKHE 3HAaHUA HasbikaMu
Conepxanue HTanos u3HIECKHEe OCHOBBI 1pu 00BACHEHHUH PE3YITb- (bu3UYIecKuX
MeXaHHKH, MOJIEKYJIIp- TATOB BKCIIEPUMEHTOB, McCIieIOBaHU I
HOM QU3HKH U TEPMO- TIpUMEHSTh 3HaHHUA B
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obnactu Gpu3HKH U1
OCBOEHHS obImenpodec-
CHOHAJIBHBIX JUCIHILITHH
U pereHus npodeccro-
HaJIBHBIX 3aj1a4.

JVHAMHUKH, 3JIeKTPO-
CTaTHKH, IIOCTOSHHOTO
TOKa B MeTajuIax,
BAaKyyMe€ H rasax,
IEKTPOMarHeTH3MA,
KojiebaHuil 1 BoJIH,
BOJIHOBOH M KBaHTOBOII
ONTHKH, KBAHTOBOH
MEXaHUKH, QU3UKH
TBEPJIOTO Tea, SACPHON
Gu3HKH U coBpeMeHHOH
¢usHyeckoit KapTHHEI

MHDpa.
e JlaboparopHsie
o Jlexiuu; pabotsl
BHbI 3aHSTHIE e [Ipakruyeckue * Bemonnenue e Jlaboparopurie
3aHATHS JIOMAIHETO 3aJaHHst paboThI
e CamocroaTensHas
paboTa cTyneHToB
e Tecr ¢ Jlaboparopuas e 3amwra
¢ KoHTponbHas pabora; 71ab0paToOpHBIX
pabora e Koncuekr pabor
I/ICIIOJIb3yeMble o HMunuen AyaJbHOE CaMOCTOSITEILHOMH
CpeICcTBa OHEeHHBAHHUS TBOPYECKOE 3a/jaHHe paboTh1
®  DK3aMeH

Obmniue XapaKTepUCTHKH TOKa3areneif i KPUTCPHEB OLCHUBAHHS KOMIIETECHIHH HA
BCEX 3Tanax MpuBeJeHBI B Tabmuie 3.

Ta6uaua 3 — O6mue xapakrepucTaKy Mokasareneii u KPHTEpPHEB OUEHHBAHHI KOMITETCHIHH 110
Tanam

Mokazarenu n
3nare Ymern Baapners

KpHTEepHH
Ob6mnanaer Ob6nanaer
bakTHYECKUME U JMana3oHoM
TEOPETHYECKUMH NPAKTHYECKUX

. Kontpommupyer paborty,
. 3HaHUSMH B yMeHUH, TpebyeMbIx
OTran4no (BeIcOKHI IIPOBOJUT OIIEHKY,

npeaenax JUISL pa3BUTHSA

YpOBeHB) . COBEPUICHCTBYET
H3y4JaeMoH 00lacTH | TBOpPYeCKHX .

. JCHCTBHUSA paboThl
C TIOHHMaHHEM pEIlICHHI,
[PaHHIT abCcTparupoBaHus
[IPUMEHHMOCTH pobiieM
. 3HaeT (hakTh Ob6nanmaer beper
Xopomo (6a30BbIit ¢ ’ P
oBeHD) IPHHIIHIIEL, JHAIa30HOM OTBETCTBEHHOCTH 32
yp Iponeccsl, obmue [IPAKTHYECKUX 3aBepIIeHHE 3a/1a4 B
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[IOHSTHSI B yMeHHH, TpebyeMbIX | HCCIIeIOBAHUH,
npenenax JUIS peIneHHst npucnocabiauBaeT cBoe
H3y4aeMoit oblacTi | ONpeaeseHHbIX HOBEICHHUE K
npobseM B obsactu 0obcTOSTEIHCTBAM B
HCCTIeIOBaHUA peleHuH npobiiem
O6nanaer
OCHOBHBIMH
Obnanaer
Yi0oBJIETBOPUTEIBLHO YMEHHSIMH, PaGoTtaer mpH IpIMOM
(noporoBbIil ypoBeHb) GasoBBIMH OOIMH eOyeMBbIMH JUIs HaOJIIONeHHH
p yp 3HAHUSIMH TPeby
BBITOJTHCHHUSA

NpOCTHIX 3a1a4

(I)OpMy.HI/IpOBKa rnokasarene u KpUTEPHCB OILICHHBaHHA I[aHHOﬁ KOMIIETEHIIAH ITpHBEIACHA B

Tabuie 4.

Ta6auma 4 — Ioxkazare/in B KPHTEPHH OLEHHBAHHS KOMIETEHIIHH HA JTanax

Tloka3zarean u
KPHUTEpHH

3HaThL

YMmersb

Biaaners

OT1auyHO (BHICOKHH
YpOBEHbB)

® AHAM3HPYET

CBSI3H MEXIY
pa3sTHYHBIMU
GHU3MUECKUMH
HOHATHAMH,

e TJIpeACTaBILICT

crocoObl K
pe3yIbTaThl
UCII0JIH30BaHUS
pa3THYHBIX
(u3UYECKUX
MozeneH;

& MareMaTH4YE€CKH

000CHOBBIBAET
BeIOOp MeTOJa H
IUTaH peleHus
3a1a4u

e CBOOOMHO

HEe3HAKOMBIX
CHTYaUHsX;

e yMeeT
MareMaTH4eCKH
BBIPAXaTh, U

JOKa3bIBaTh
ITOJIOKEHUS
fIpeAMETHOM
o6nacTH 3HaAHUA

OpUMEHAECT METOABI
peLIcHUA 33434 B

apryMEeHTHPOBAHO

e crnocoOeH
PYKOBOIUTH
MEXIUCITAILIIHAD-
HOM KOMaHJI0H;

e ¢BOOOJHO BIAIEET
pa3sHBIMHU
crrocobamMu
peCcTaBICHHS
buzHyecKoit
HH(pOpPMALMHU B
rpaduueckoi 1
MaTeMaTH4eCKOH

dopme

Xopomo (6azoBbli
YPOBEHb)

e [IOHMMACT CBA3HU

MeXIy pas3jind-

HBIMH QH3NIECKH-

MH TOHATHAMH,

& pIMeEeT IpeactaB-

nenue o0 GU3HYEC-
KHX MOJIEJISAX,

e apryMeHTHpyeT

BBIOOp METOAA
peteHHs 3a1a4y;
COCTaBJIAeT IUIaH

® CaMOCTOATEIIBHO

HE3HAKOMBIX
CUTYallUsAX;

BBIPAXKATh H

o0upaeT 1 roTo-
BUT JUTSA SKCIIEPH-
MeHTa HeoOXOIH-
Moe 000pyIOBaHHUE;
e NpUMEHSET METOIBI
peueHus 3aja4 B

& yMEeT KOPPEKTHO

e KPHUTHYECKH
OCMEICITHBACT
I[IOJTyYE€HHBIE
3HaHUA,

e KOMIICTEHTEH B
pasHUHBIX CHTYa-
usx (pabota B
MEKIHCIHTLITHHAP-
HOW KOMaH/ie);

e BiajecT pa3sHbIMH
cnocobamMu
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peLIeHUs 3a/jaun; 000CHOBBIBATE IMO- npeACcTaBlIeHus
* rpadHUeCcKH JIOKEHHS buznuecKoit
HILTIOCTPUPYET IIPEMETHOM HH(pOpMaIIHH
3agaqy 00J1acTH 3HAHUS
®  JIaeT ONpeeIeHUs
OCHOBHBIX
. ymeeT paboTars co
HOHSITHI; .
CIIPaBOYHOH
®  BOCIPOH3BOIUT . BJIaJIeeT
JHTEparypoi; .
OCHOBHBIE TEPMHHONOTHEHN
HCIIONB3YET .
busnyeckue [IpEeIMETHOH
npubopEL,
(bakThbl, ujeH; 00J1aCTH 3HAHHS;
yKa3aHHBIE B
ViaosiieTBopurensno ®  pacro3Haer OTIHCAHMA crnocobeH
(moporoBbIii ypoBens) busnyeckue N KOpPPEKTHO
n1aboparopHoii
OOBEKTHI; IIPE/ICTaBHThE
paboTsI;
® 3HAET OCHOBHbIE cer 3HaHHUsA B
METO/IBI PeIEHHS M MaTeMaTuydecKoi
IIPECTABIIATh
THIIOBBIX 3a1a4 U . dopme
pe3ysbTaThl CBOEH
yMeeT ux
paboTsl
IIPUMEHSTH Ha
IIPaKTUKe

2 Komnerennusa OIK-2

OIIK-2:

croco0HOCTD BBISBJIATEL CCTCCTBCHHOHAYYHYIO CYIHHOCTB HpO6JI€M, BOZHHKAKINHX B XOJ¢

PO(eCCHOHANBHOM HeATeNbHOCTH, IPUBIEKATD IS HX PELICHUS COOTBETCTBYIOMINI (PH3HKO-MaTeMaTHYECKHUiA

anmapar

JUisi pOpMHpOBaHUS KOMNETEHIMH HEOOXOMUMO OCYWIECTBUTE PSJ 9TaoB. DTarbl (HOPMUPOBAHUS

KOMIIETCHIIMH, IIPHMEHSICMBbIE AL 3TOrO BUIBI 3aHATHH M HCIIOJbB3

IIPeJICTABJIEHB] B TaONIuIE 5.

YEMbIE CpEJCTBAa OLICHMBAHMS,

Tadauua 5~ dranel (OpMHPOBAHHSA KOMIETEHIHH U HCII0JIb3yeMble CpeACTBA OLCeHUBAHHS

Cocras 3Hars Ymern Baaners

OCHOBHBIE 3aKOHBI HCII0NIBb30BaTh (PH3UKO-
SJICKTPOHUKH, & TAKKE MaTeMaTH4eCKH i Hagprikamu
0CODEHHOCTH HX armapar s pemeHus obpaboTku

Coaeprxanude rTanos
IIPOSIBJICHHS B KOHKDETHBIX 3a]1a4 B HKCHEPUMEHTATLHBIX
ycTpoicTBax 00J1aCTH SNEKTPOHHKH H pe3yJbpTatoB.
HAHOEKTPOHHKH. HAHODJIEKTPOHUKH.
o Jlexunu;

Bunbi 3austuit

® [IpaKTHYECKHE

3aHsATHH,

e JjaboparopHble

paboThr;

e JlaGoparopurie

paboTsr;

o CaMocrostenpHas

paboTa CTyIeHTOoB.

e JlaboparopHsbie
paboThl.
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HcnoabsyeMeuie
cpeacTBA OIeHUBAHUS

L 4

TecT;
yctHas Oecena,
IK3aMEH.

e JlaboparopHbie
paboTsl;
o Koncnexrt

paboThl.

CaMOCTOSTEIbHON

e 3amura
naboparopHbIX
paboT.

O61He XapaKTepHCTHKH [TOKa3aTesell i KPATEPHEB OLEHUBAHNS KOMIICTCHIINN Ha
BCex JTarax npHBeleHs! B Tabuue 6.

Ta6amna 6 — O6mue XapaKTepUCTHKH NoKa3aTe/iell H KpHTEPHEB ONCHHBAHUS KOMIIETEHIIHH 110

ranam

IToxka3zarenu u

MNpOCTRIX 3a1a4

3HaTh Ymere Bnapern
KPMTEepPHUH
O6nanaet O6nanaet
daKTHYECKHMH H JMara3oHOM
TEOPETHYECKHMHU ITPAKTHYECKHX
. KonTponupyet pabory,
. 3HaHUSIMH B yMeHHUH, TpeOyeMbIX
O1augno (BHICOKHIA IIPOBOJHT OIICHKY,
npeaenax JUIS pa3BUTHS
YPOBEHB) . COBEPINEHCTBYET
u3yyaemoif 001acTH | TBOPYECKHX N
. JeUCTBHS paboTHI
C MOHWUMAHUEM pelieHui,
IpaHHLl abcTparupoBaHus
IIPUMEHUMOCTH podaeM
Obnanaer
Bepert oTBETCTBEH-
3uaet QaxTsl, JIHAra3oHoM
HOCTD 33 3aBEpILCHHE
MIPUHITHIIBI, HPaKTHYECKUX
. . 3aJiad B UCCIIEIOBAHHUH,
Xopomo (0azoBbiil poiiecchl, o0mmue yMeHH#, TpeOyeMbIX
NpHCIIocadIuBaeT CBOE
YpOBEHbD) MOHATHSA B JUISL peLLICHHS
OBEICHHE K
npeaenax OIpeNieJICHHBIX
. 06CTOSTENECTBAM B
p3yuaeMoii obnactit | mpobiem B 00macTH
peLIeHIH IpodieM
UCCIIEIOBAaHHUA
Ob6amaet
OCHOBHBIMHU
Oo6nanaer
VY10BJIeTBOPHUTEILHO YMEHUAMH, PaGoTaeT 1ipy NpsIMOM
(moporoBblif ypoBeHb) GasoBLIME OGLIMH TpeOyeMbIMH JIIs HaOTFOICHUH
p yp 3HAHUAMH peby
BBITIOTHEHUS

Tadnauua 7 —- Iloka3zare/ i H KpHTEpHH OLleHHBAHHS KOMIIETCHIIHH HA Tanax

IMoxkaszareaH u
KpHUTEPHH

3HaTh

YMmern

Baagers

OT1in4Ho (BHICOKHH

e (CBobonHO

e ¢BOOOIOHO

e crnocoben
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YPOBEHb) BJIaJEET HPHMEHATH PYKOBOIHTE
HaBBIKAMH BO3MOXHOCTH MEXITHCUHIVIHHAD-
HIPOEKTHPOBAHHSA COBPEMEHHBIX HOH KOMaHJ10H;
YCTPOHCTB KOHCTPYKTOPCKHX ¢ cBOOOIHO Biageer
JIIEKTPOHHKH; PEIaKTOpOB B pa3HBIMU
e CBobomuno HE3HAKOMBIX COBPEMEHHBIMH
BilaJeer CHTYyalHsX; e crnocobamu
BO3MOXKHOCTIMH ® cBobGoOaHO IpeJICTaBIeHUS
COBPEMEHHEBIX IPUMEHSATh bu3nuecKoi
porpamMm COBPEMEHHEIE UHpOpMaHH B
0b6paboTku u IIpOrpaMMel rpaguyeckoit u
HIpeNCTABIICHUS 06paborku n MaTeMaTH4e CKOH
HHbOpMaLIHH; IPEICTaBICHHA bopme
e (CoGomno HHpOpPMAIHK;
BJIa€eT ¢ ¢BOGOJHO UX
crocobamu ux COBMECTHO
COBMECTHOI'0 HCIIONIb30BAThH
HCIIOIB30BaHUA
® [IOHUMAET
®  CAMOCTOSATEIBHO
BO3MOXHOCTH ® KOMIETEHTEH B
I10JIb30BaThCH
COBPEMEHHBIX pa3THYHbIX
KOHCTPYKTOPCKHUX COBPEMCHHEIMH CHTYaIu
X
p p CpeacTBaMu tyan
PEIaKTOpOB; (pabora B MexTHIC-
KOHCTPYUPOBAHUS; .
® [IOHHUMaeT IUIUIAHAPHOH
®  CaMOCTOATEJLHO .
BO3MOKHOCTH KOMaH/ie);
" 10JIb30BATHCS
Xopomo (6a30Bbri COBPEMEHHBIX ® BIaeeT pa3sHbIMHU
COBPEMEHHBIMH
YPOBeHB) nporpaMm cnocobamu
IIporpaMMaMu
0bpaboTku n IpEACTaBICHHUS
06paboTku u 9
peJICTaBIeHH du3Hyeckoii
IPEICTaBIIEHHS
uHbOpMauu; uHpOpMaIUH B
HHGbOPMaLUH; .
¢ [TOHHMMAET, KaK rpaduveckoi u
®  CaMOCTOSTEIILHO .
COBMECTHO HX MaTreMaTuyecKoi
COBMECTHO HUX
MOXHO tdopme
HCHOJB30BaTh
UCII01b30BaTh
® [IOHHUMAaeT * yMeeT paboTarh ¢
OCHOBHEBIE COBPEMEHHBIMH
e Brajgeer
BO3MOXXHOCTH KOHCTPYKTOPCKHMH .
TEPMHHOJIOTHEH
COBPEMEHHBIX penakTopamMy; .
KOHCTPYKTOPCKHX | ® HCIOIb3VET HPCAMETHOM
P p Y obnacTH 3HaHus;
PENaKTOpOB; COBpEMEHHEIE
® cmocobeH
YnoBaersopureanto ® [IOHUMAET IIPOrpaMMbI KODDEKTHO
. €KTH
(noporoBbIit ypoBens) OCHOBHbIE 06paboTKH U pp
IPEJICTaBUTh
BO3MOXKHOCTH IpeICTaBICHHS
HHPOPMAIHIO B
COBPEMEHHBIX uHpOpManHy; .
rpaduyeckoit u
IporpamMm *  yMeer .
MareMaTu4ecKo
06paborku u OPEICTaBNIATh dbopme
IIPECTABICHHS pe3ynbTarsl CBoei
uHdopMmanuu paboThI
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3 Komnerenuus OITK-5

OIIK-5:

CHOCOOHOCTE

HCIONIB30BaTh

IKCIIEPHUMEHTAIBHBIX JaHHbIX

Jdns ¢GopMHpPOBaHHS  KOMIIETCHUHMH HEeOOXOAMMO OCYUIECTBUTH  PAX
GOPMHPOBAHHS KOMIIETEHINH, PUMEHAEMBIC UL ITOIO BHJIBI 3aHATH

OLICHUBAHUS MPEACTABJICHBI B Tabnuue 8.

OCHOBHBIC

IPHEMBI

06paboTKH H  TIPeJCTABICHHA

5TANOB. OTalbl

{i, ¥ HCIOJb3yeMble CPEICTBA

Ta6auna 8— dransl GOPMHPOBAHHS KOMIIETEHIHH H HCIIOJIb3yeMbIe CPEICTBA OL[EHUBAHUS

TEKCTOBBIX PEAAKTOPOB

Cocras 3HaTH Ymers Bnaners
CnocofHocTh
OCYyIIECTBIATh IOUCK,
XpaHeHue U 06paboTK
P P Y| Hcnonssosars

HHGpOPMALHHU C .

TEKCTOBBIA peJaKTOp IS
HCIIOTIB30BaHAEM

HaIMCAHHUS OTYETOB I10 Hapbikamu
OCHOBHBIX

. nabopatopueM paGoTam. | o6pabOTKH
Copeprkanne ITaNoB | BO3MOXHOCTEH

Hcnonp3oBarb IKCIIEPUMEHTAIBHBIX
COBpPEMEHHBIX

nporpaMmy o6pabOTKU H | Pe3yNIBTaTOB.

Ipe/ICTaB/ICHUS
U COBPEMEHHBIX

pEe3yIIBTaToB.
nporpaMM 06pabOTKH H
IpeCTaBICHUS
uHopMaLUn
o Jlexunu;

¢ [IPAKTHYCCKHC

e JlaboparopHbie

. 3aHATHH. paboTsl; e JlaGopaTopHbie
Buab1 sansaruii
e jabopaTopHbIE e (CamocTosTe/IbHAs paboThI.
paboThI; paboTa CTYJIEHTOB.
Hcnoab3yembie e Tecr; e JlaGoparopHble e 3amura
cpeacTBa OlICHHBAHHUA | ¢  ycTHas Oecenla; paboTeL; nabopaTopHBIX
e DJK3aMeH. o Koncnexr pabor.
CaMOCTOATEIBHON
paboThL.
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OO61mme XapakTepUCTHKY MOKa3aTesel i KPHTEpHEB OLEHHBaHUSA KOMIIETEHIIHH HA
BCEX JTarnax MpHBeIeHb! B TabnuIe 9.

Tabauua 9 — Ob6mue xapakTepHcTHKH nokasaTeeii u KPHTEpHEB ON€HHBAHUS KOMITETECHI[HH 110

ITaAnamMm

INokasarenu u

3unartn Ymern Buagers
KPHTEepHH
Ob6nanaer Ob6nanaer
(baKkTHYeCKHMH U JHanazoHoM
TCOPETHUCCKHMHU IIPAKTHYECKUX
N Konrpomapyer pa6ory,
. 3HAHUSMH B YMeHUH, TpebyeMbIx
OT1ian4Ho (BBICOKMHIA IIPOBOJHT OIIEHKY,
nmpejenax JUIS pa3BUTHSA
YPOBeHbD) . COBEPIIEHCTBYET
H3y4JaeMoit obacTH | TBOpYeCKHX .
. JIEHCTBUSA pabOTHI
C IOHUMaHHeM pElIeHHIH,
I'PaHHUII abcTparupoBaHus
PUMEHHMOCTH npobyeM
Ob6nanaer beper
3HaeT (axTel, JHara3oHOM OTBETCTBEHHOCTH 3a
IIPHHITHTIEI, IPAKTHYECKHX 3aBepIUCHIE 3a/1a4 B
Xopomo (6a3oBBbrIii HpOLECCH, 00HHe YMEHHH, TpeOyeMpIx HCCIIeJOBaHHH,
YPOBeHbB) IIOHATHS B JUIS pereHus NPHCIOCAbIHUBAET CBOE
npeaenax OlIpeaeNieHHbIX [OBENIEHHE K
u3yqaeMoii obnacti | mpobneM B o6nacTu 0bCTOSITENILCTBAM B
HCCIIEI0OBAHUS peIeHHH npobieM
Ob6nanaer
OCHOBHBIMH
Ob6nanaer
YnosierBopurensuo YMEHHSAMH, PaGoraet npu nmpsamom
. 6a30BEIMH OGIIHMH
(noporoselii yposens) TpebyeMbIMH 11 HaOTIoNeHUH
3HAHHAMH
BBIIIOJTHEHH S

OPOCTHIX 3a1ay

Tabauua 10 — IMokazareau u KPHTEPHH OLICHHBAHHS KOMIIETEHIIHH HA ITanax

Mokazarenu u
KPHTEPHH

3Harp

Ymern

Baangern

OTian4Ho (BLICOKHIH
YpoBeHb)

e  CroboaHO

BJlageer
BO3MOXHOCTAMH
COBPEMCHHBIX

®  CRODOOJIHO
[IPUMEHSET
COBpEMEHHEBIE
TEKCTOBBIC

¢ crnocoben
PYKOBOIUTE
MEXIHCIHIITMHAPH
O KOMaH/I0H;
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TEKCTOBBIX penaxkTophl B cBOOOTHO BIAJIEET
peIaKToOpoB; HE3HAKOMBIX pa3HBIMH
CsoGogno CHTYaIlHAX; COBpEMEHHBIMHU
BIIANICET ¢BOOOIHO cnocobamu
BO3MOXHOCTAMH IPHMEHSTH NpeCTaBIeHHS
COBpPEMEHHBIX COBpPEMEHHbIE du3ugecKoH
IporpamMM [IPOrPAMMBbI uH(oOpMalLluH B
06paboTKH M 00paboTKH U rpadHUecKon U
npe/CTaBIICHUS peICTaBIIEH s MareMaTHYeCKO#
UHbOPMALIUH, uHbOpMaLIHH; ¢dopme
Ceoboano cBOOOIHO UX
BiazeeT COBMECTHO
criocobamMu HX HCIOJB30BaTh
COBMECTHOIO
UCIIOJIE30BAHHSA
HOHAMAET
CaMOCTOSITENBHO
BO3MOXHOCTH KOMIIETEHTEH B
IOJTb30BaThCH
COBPEMEHHBIX Pa3ITHYHbIX
COBpPEMEHHBIMH
TEKCTOBBIX CHTYaIHIX
TEKCTOBBIM
pEelaKTOpOB; (pabota B
pelakTOpaMH;
TIOHAMAET MEXKIHCHHUIUTMHAPH
CaMOCTOATENIBHO .
BO3MOYKHOCTH olf KOMaHJIE);
. 110JIb30BaTbCA
Xopomo (6a30BbIH COBpPEMEHHBIX BJIajieeT Pa3HbIMU
COBpPEMEHHBIMH
YPOBEHbD) porpamMm crniocobaMu
nporpaMMaMu
o6pabotku 1 npeAcTaBICHUS
06paboTkH U .
IpeCTaBIICHUS GU3HIECKOH
TIpeCTaBIECH s
uHdopMaLKH; uH(pOopMalMH B
urdopMaLMH; .
NOHHUMAET, KaK rpaduueckoit 1
CaMOCTOSITENIBHO .
COBMECTHO MX MareMaTH4ecKoH
COBMECTHO UX
MOXKHO dopme
UCTIONB30BAThH
HCIIOJIB30BATh
HOHUMAET yMmeeT paborarh ¢
BajEEeT
OCHOBHBIE COBpPEMEHHBIMH .
TEePMHHOJIOTHEH
BO3MOXHOCTH TEKCTOBBIMH .
IpeMETHOH
COBpPEMEHHBIX peaKTopaMH;
00J1aCTH 3HAHUS,
TEKCTOBBIX HCIIONB3YET
criocoben
VI0B/1€ETBOPHTEIbHO pe/laKTopoB; COBpEMEHHEIE
" KOPPEKTHO
(moporoBsiii ypoBeHb) [IOHUMAET pOrpaMMsl
NpencTaBUTh
OCHOBHBIE 06paboTKH K
pH(OPMAlIHIO B
BO3MOXXHOCTH npecTaBIeHUS .
rpaduyecKoi 1
COBPEMEHHBIX nH(pOpMAIHH; .
MaTeMaTHyeCcKoi
[IpOrpamMm eer
porp ™ bopme
06paboTKH U IpeICTaBIATE
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TIpe/ICTaBICHUS pe3yJbTarsl CBOEi
uHpopMauu paboThl

Tunosble KOHTPO/IbHbIE 3a/aHKUA

Ona  peanusaumu  sbiwenepeuncaeHHbIx 3apay  obyyeHus ucnonbaylores cnepyouwme
martepmanst:
~ TUNOBbIE KOHTPO/IbHbIE 33AaHUA WU UHble MaTepuans, HeobXxoAnMble N7 OLEHKN 3HaHMIA,
YMEHUM, HaBbIKOB M (MAKM) onbiTa ACATENIHOCTH, XapaKTepusylowmx 3tanbi GopMUpoOBaHUS
KOMMeTeHUMI B npoLecce ocBoeHUs 06pa3oBaTenbHOI nporpammel, B coctase:

3.1. Tecr:
3.1.1. TemMbI TecTOBBIX 3ananmii K5t NPaKTHYCCKHX 3AHATHH:

1) Kunemaruka nocTynaresinHoro JpikeHms.

2) Knnemarnka BpaIaTeIbHOro IBHKCHHS.

3) JlunamMuKa nocTymaTesHoro ABHKEHHUS.,

4) luHaMHKa BpamaTenbHOTO IBHKCHHS.

5) Monexynsipuas gpusnxa. Knaccuueckue CTaTUCTHKH.

6) Tepmonunamuxa.

7) 3axon Kynona. HanpspxeHnoCTS.

8) IMorenuuan.

9) MeTtansl u usnexTpuky B 3JIEKTPOCTATHYECKOM I10JI€.
10) Maruaurocraruxa.

11) leroxeHne 3aps1oB 1 TOKOB, paboTa B MArHATHOM HoOJTE.
12) SBnenue snekTpoMaruuTHOM HHAYKUMH. DHEPrus 1o,
13) 'apmonnueckue xonebanus.

14) CBoGonHbIE U BEIHYKIEHHBIE KOTeGaHM.

15) Bonner. Dpdexr Homrepa.

16) UaTepdepenuus crera.

17) Iudpaknus.

18) IMonstpuzamus.

19) Tennosoe usnyuenue.

20) Bremnuii porosddexr.

21) Buenunit porosdpdexr. Oddexr Komnrona.

22) ®otonsl. JlaBneHue cBeTa.

23) Crexrpsl.

24) BosnHOBBIE CBOlicTBA MHKPOYaCTHII.

25) DneMeHTBI KBAaHTOBOM MEXAHHKH.

26) KBanToBas cratuctuka.

37) Slnepuas dusnka.

3.1.2. TembI TecTOBbBIX 3ananuii a5t J1a00pATOPHBIX 3aHATHIL:

1) Kunemaruka PaBHOYCKOPEHHOI'O BpallleHUsI
2) Jluramuka MasTHHKa Obepbexa
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4) HW3ydenue pacnpeiecHus bonsmana

5) OmnpezaeneHue OTHOMCHAA TeroeMKocTel raza metosiom Kiremana-Jlesopma

6) Wsydenne 2IEKTPOCTATHUECKOTO NOJI

7) W3ydenue cBOHCTB IMIICKTPUKOB B 110JI¢ MIOCKOTO KOHJIEHCATOpa

8) OmnpenesneHne OTHOCHTEIBHOR JHPTEKTPRUECKOH IIPOHUIIAEMOCTH TBEPABIX
JUIJIEKTPHKOB

9) HamepeHue yIeIbHOTO JIEKTPHHYECKOTO CONPOTHBICHNA MeTaIoB

10) M3syueHHe MarHUTHOIO T10J18 KPyTOBOTO TOKa

13

M3yuenue pacnpeienenus Makcpemia

11) Onpenenenue yaeabHOTO 3apsana 3MEKTPOHa METOIOM MarHeTpoHa
12) HM3ydenue 3aTyXxatolHx kosie6anHi KpecToOOPa3HOTO MasTHHKA

13) UzyueHne 3aTyXarOMUX MEKTPOMArHUTHBIX KonebaHui

14) CroxeHHe B3aHMHO IEPICHAUKYISPHBIX xonebanmit. durypsl Jluccaxy

15) Usydenue HHTEPPEPEHIMH JIA3EPHOTO H3TYHCHUA. Orert FOnTa

16) Hsyuenue audpakivi ja3epHOro U3MyICHHA OT A H HHUTH

17) V3ydeHue 3aBHCHMOCTH SHEPreTHYECKOH CBETHMOCTH CEpOTo Teia OT TeMIIepaTyphbl

18) Bremmnuii poTorddext. H3ydenne 3akona CroneToBa U 1poBepka GopMyJibi
DifHInTeHHa

19) M3yyeHue crieKTpa aromMa BOJOpoO/a. (TTocrosuuas Punbepra)

20) TynHenbHbIH 3DGEKT B BRIPOXKACHHOM p-n — MEPEXO/L

21) Bayrpenuuit porospdekr

HpHMep TECTOBOTO 3aJlaHu g U NPAKTHYECKOTO 3aHATHA.

«MeTaJJIbl H AHIJIEKTPHKH B IEKTPOCTATHIECCKOM 110JIC».

Bbuser 1.

1. Yto xapakTepH3yeT BEKTOp MOJIpA3alliy P?

1) JIuronbHBIA MOMEHT €IHHULIbL obbeMa HTUIICKTPHKA;

2) JlurionpHBIA MOMEHT aToMa (MOJIEKyIBI) AUINIEKTPUKA,
3) BesimuuHy, OKa3bIBAOIIYEO BO CKOJIBKO Pa3 JIEKTPHHICCKOE OIS, BO3pacTaeT B IUICKTPHKE,
4) BenuynHy, OKa3bIBAIONIYIO BO CKOJIBKO pa3 SNEKTPUTICCKOC 1oJjie, yMEHBIIACTCS B

JUIJICKTPHUKE.

2. VKauTe BBIPOKEHUs TeOPeMbl ['aycca JUIS 110Jisl BEKTOPA HIEKTPHHIECKOTO cmetenus D .

a) D = 6“"’:’.OE; 6) mﬁdg = qcsoﬁodu 9 B) VD = pmo6odn;
s
r) mD ’ dg = qcs06 + qCH}L’x' ’ ZI) VD = pceoéo()n + pceﬂ3au *
N
1) a; 2) 6; 3) B; 4)r; 5) I, 6) a, 6; 7) a, B; 8) 6, B;
9a,r; 10) a, n; 1D o

3. Bo3/lyLIHbIH KOH/IEHCATOP YaCTHYHO 3AII0IHEH TUIJIEKTPHKOM. B kaxoii u3 ero yacre 6osbine

HANPSHKEHHOCTD HIEKTPHYECKOTO T0J1A E , 2 B KaKoii — MMEKTPHUCCKOE cMeleHue D ?
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a) SNIEKTPHYECKOE CMEIeHHe Gonblie B 06/1acTh l;

0) HANPSKEHHOCTE HMEKTPHUYECKOTO 110/ GOIbIIE B obnactu 1;

B) JICKTPHYECKOE CMEIICHHE GONbIIe B 0GacTH 2;

I') HANPSKEHHOCTD JIEKTPHUYECKOTo T10JI GOJIbIIe B obutacrw 2;

1) HAIPSHKEHHOCTD SMEKTPHYECKOro OJA OMHHAKOBA B obeux obnactix;

€) IEKTPUYECKOE CMEUICHHE OIHHAKOBO B OGEHX obnacrax.

1Ya,6; 2)a,r 3Ja, ;. 4)6, B 5)6,e; 6)B,1; 7)B, 1,  8)n,e.

4. HalfTH eMKOCTB III0CKOTO KOHAGHCATOPa, H300PaXEHHOTO HA PHCYHKE,
TI0JIOBHHA 00BEMA KOTOPOTO 3ar0JIHEHO JHDJICKTPHKOM € OTHOCHTEIHHOMH
AHBIERTPHICCKOH NIPOHHIaeMocThI0 3. [Tnomans kaxaok o6ktanky
KOHIeHcaTopa paBHa 10 cm?, a pacctosinue Mex Iy HumMu 1 MMm. OTBer nare B

5. VkaxwuTe HOMep pucyHKa, Ha KOTOPOM H300pakeHbI IMHHH BEKTOPA INEKTPHYECKOT UHIYKIuu D
Ha I'paHHLE pa3jena IByX IUAIEKTPHKOB C g < ;.

€1 & € €2 £ £, £ £
1. 2. 3. 4,

Ilpumep TecToBoro 3anamus mis 1abopaToOPHOTO 3aHATHS.
ONPEAEJNEHHUE YAEJLHOI'O 3APSIIA SJIEKTPOHA METOJIOM MATHETPOHA
Bapuanr 2

1. Tlo kakoif TpaekTopuu nBHXeTCS B obLieM cirydae 3apskeHHAs YacTHIA B OIHOPOTHOM
MarHuTHOM I10s1e?
Otsetsr: 1) o npsamoit; 2) no napaboine; 3) mo runepGone; 4) mo CIIHPAIIH; 5) I10 OKPYXKHOCTH.
2. lapannensHo npamomy NIPOBOIHHKY HA HEKOTOPOM PacCTOSHHU
OT HETO, IBINKETCS CO CKOPOCTBIO ¥ EKTPOH. YkasaTh Ha PHCYHKE
HarpasiieHue cuibl JIoperna, nefcTayromeit na 3IEKTPOH, €CJIH IO
IIPOBOJHHUKY NYCTHTH TOK 1.

3. TpI/I HaCTHHURI C OMHHAKOBBIMH MAacCaMH U 3apsliaMH BJIETAFOT B
OAHOPOOHOE MarHUTHOE I10JIC C pa3HbIMH

[ CKOPOCTAMH, KaK II0Ka3aHO Ha pucynke. [Ipuuém ;< v, < p;. Kax
oy COOTHOCATCS MEXY COOOM UX IIepHOMb! BpareHus 17
Z g
e & &
9 9 4 Omers: DT <T2<Ty; ) T;>T:>Ty;, 3H)Ty=T,=Tx
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4) Jliist oTBETa JAHHBIX HEJOCTATOYHO.

4. MAKDOYACTHI[b! BIETAIOT B OHOPOIHOE MArHATHOE MOJIE [IOCTOSIHHO#M CKOPOCTBIO, KaK
nokasaHo Ha pucyHke. Kakoif 3apsai HMEIOT 9ACTHIB!?

Aq=+q 06)q@=+q B)QG TG
—p
@ B 9 Dq=-¢; D@=-¢ eaqB~-g
q: x)qi = 0; 3)q=0; ) q3=0.

N

Otsersl: 1)a,6,B8; 2)L 1, ¢€; k3,1 4)ae3;

5)B,1,3; 6)0,%,H

5. Kaxoe u3 MpUBEICHHBIX HIKE BBIP@KECHUH NPECTABIACT coboil cuny, AeHCTBYIOMYIO Ha
OIOKATENHHO 3aPSHKEHHYIO YaCTHILY, ABHKYIIYIOCH OI[HOBPEMEHHO B IEKTPAYCCKOM H MarHUTHOM
nonsx?

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

3.2. TeMbl KOHTPOJIBHBIX paloT:

1) MexaHuKa IOCTYNATEABPHOTO U BpallaTe/IbHOTO JIBIDKEHUS.
2)  MonexynspHas Gpu3KKa 0 TEPMOAMHAMHUKA.

3)  DIeKTPHYECKOE OJIE B BAKYYME H CPE/IC.

4)  DIeKTpOMarHeTH3M

5)  Konebanus 1 BOJHBI

6) Bonnosas onTHKA

7)  KBaHTOBBbIE CBOHCTBA U3JTyCHUA

8)  CrexTphl H CBOHCTBA ATOMOB

9)  KsanToBas MeXaHHUKa.

10) KsaHTOBBIC CTATUCTHKH. du3uKa TBEpAOIo TeNa.
11) ®u3uka aTOMHOTO AApa H dJICMECHTAPHBIX YacTHIL

[TpuMepsl KOHTPOJIBHBIX pabor.
KOHTPOJIbHASI PABOTA 110 KBAHTOBbIM CBOWCTBAM U3TYUEHMA
bunet Nel.

1. [Tpu OMOIIA HHIYKIIHOHHOTO YCKOPHTE/I 311eKTpOHOB (GeTarpoHa) MOXHO MOTYIHTE

doTomb! raMma-yyel ¢ sneprueit 100 MaB. KaxoBa [UTHHA BOJIHBI ytux Jyded? OTBeT J1ath B CHn.
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2. ®oToHkl PEHTICHOBCKOTO H3TY4YE€HUS HCHBITHIBAIOT KOMIITOHOBCKOE paccesHye Ha cirabo
CBSI3aHHBIX JJICKTpOHAX BCHICCTBA, IIepe/laBast HM IIpH 3TOM YacCTh CBOEH JHEPIHH. Ha OCHOBaHHHU,

KaKHX 3aKOHOB MOKHO OLEHUTD JUTHHY BOJIHBLI PACCESHHOTO U3JIYYeHHR?
a) Ha ocnosanum 3akona COXPAHCHHUS UMITY/IbCA CHCTEMBI (POTOH-3TEKTPOH.
6) Ha ocnoBanuu 3akona COXpaHEHHMs1 SHEPIHH CHCTEMBI (DOTOH-aTOM BEIlECTBRA.
B) Ha ocHoBanuy 3akona COXPAaHEHHUs UMILYJIbca (POTOH-ATOM BEIECTRA.
r) Ha ocnosannu 3axona COXPaHECHHUS SHEPIHH CHCTEMBI (POTOH-ITEKTPOH.
Otsetsr: 1) a, 6; 2)0, B; 3)B, 3 4)a,r; 5) a; 6) 6; 7) B.

3. Umetotes nBa abeomoTHO 4CpHBIX Tesa. TeMmeparypa nepporo u3s uux cocrasisger 1450 K.
Onpenenuts 8 CH temneparypy BTOPOTO TeJa, €CJIH OTHOLIEHUE YHEPreTHYECKOH CBETHMOCTH

TIEPBOTO TeJ1a K SHEPreTHYeCKO! CBETHMOCTH BTOPOTO cocTaBiseT 16/81.

4. KpacHas rpanuua 1ist miaTHHb! 1eXUT 0KoIo 200 uM. Ecmi miatvHy IpoKaiuTh MpH
BBICOKOH TeMIIepaType, To KpacHas rpaHANA doroaddexra craner pasroit 220 um. Ha ckolibko

NEKTPOHBOJILT YMCHBUINTCH pa60Ta BBIXO/Ia JJICKTPOHA U3 MJIaTHHBI B pe3ynbpTare NpoKaIuBaHHUI?

5. Haiitu pa6oty Beixoza snexTpona ¢ OBEPXHOCTH (OTOKATO/A, €CIH NIPH OGTYYeHHH ero
CBETOM ¢ IMMHOH BOMHBI 560 1M 80% sHeprin (hoToHa pacxoiyeTcs Ha BhIpbIBaHHE anekTpona. OTBer

AaTh B 3JICKTPOHBOJIBTAX.

6. Temmeparypa a6cosmoTno uépHoro tena 127°C. Iocite nosslmeHns TEMIIEPaTyphl
CYMMAapHas MOIHOCTb H3JTyYeHHs yBETHYHIAcCh B TPH pasa. Ha ckoibko rpaxycos [lenbcus

IIOBBICHIIACH ITPH 3TOM TeMIIeparypa Teaa?

7. Kax n3menntes sHeprus, repenanaemas NaIaloEM (POTOHOM EKTPOHY IIPH
KOMITTOHOBCKOM pacCesHHH PEHTTeHOBCKUX Jyyei, mpu YBEJIMYEHUH YIJIa PACCESTHHS OT HY/A 10

180°7?
Otserst: 1) He m3mensercs. 2) VeenuuuBaercs.  3) YMmenbmaetcs.
4) CpelH NpHBEIEHHBIX OTBETOR NPABHIIBHOTO HET.

8. Ha ckosibKo rpasycoB monusmmacs 6ur TeMIIepaTypa 3eMHOTO 1Iapa 3a CToNeTHe, eciii OBl Ha

3emmio HC NoCTyNnasia cojiHeuHas JHEPrud, a IIOTEPpU 3HEPIruH ObuIH O6YCJIOBJI6HBI JIHIIE HBqueHHeM?
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Paguyc 3eMid IpHHATE PABHBIM 6,4-10" M, yHETBHYIO TEIIOEMKOCTD 200 Jix/(kr-K), mrotHocth 5500

kr/m”, cpeamoto Temreparypy 300 K, xoaddunment nornomenns 0,8.

9. [NapasneNnbHBIH Iy90K MOHOXPOMATHHECKOIo CBeTa ¢ JUTHHOU BOJHBI 662 HM MaJaeT Ha
3a4epHEHHYIO TOBEPXHOCTH M TPOU3BOAUT HA HEC nasienue, pasroe 0,3 MxlIla. OnpenenuTs B CHu

KOHLEHTpaiyo q)OTOHOB B CBETOBOM ITYIKC.

KOHTPOJIbHASI PABOTA 110 ®U3UKE TBEPIOI'O TEJIA
buret Ne2.
1. Uemy paBHa HHAYKIHS MarHATHOTO NOIA B 00BEME CBEPXITPOBOIHHMKA, IOMEIIEHHOTO BO
BHEIIIHEE MAHATHOE foJe ¢ uuaykuuei 2 Ti?

Orsetst: 1) JlocTuraer GeckOHEYHO GOMBIIOTO 3HAMCHHUS. 2) 6ompime 2 Tn. 3) 2 T 4) 0.

2. TeMmeparypa BbIPOXKIEHHS MEKTPOHHOTO rasa Uil HesHi pasna 18000 K, a nus cepebpa — 64000
K. Ha crompko 3B sneprus Gepmu B cepebpe G0NbIIE SHEPriH depmu B 1e3uu?

3. Bo CKOJIBKO Pa3 IUIOTHOCT COCTOSHUH y KpHCTasia Hepuiast 06BEMOM 2 cm’ mipu Hepruu 12 9B
Gombile, YeM Y KpHcTallia Meau 00BEMOM 1 cm’ pu smepruu 7 3B?

4. VI3 kpucrasuia Mean 00bEMOM 16 cM’ BbIpe3any KpUcTasml 065EMOM 4 cv’. Bo CKOJIBKO pa3

yMeHBIIUIACh IIOTHOCT COCTOAHHH IIPH SHEPTHH, pasHoii 2 2B?

Otsetsr: 1) He mamenmnace. 2) B «/5 pas. 3) B2 paza. 4)B 4 pasa.

5. YkaxuTe, IJie Ha 30HHOH cXeMe pacriojiaraeTest ypoBeHb depmuipn T=0K B

HEBBIPOXKIEHHOM JIOHOPHOM TONTYTIPOBOHUKE?
OtBeTsl: 1) BOMH3H cepeIHbI 3ampelieHHo M 30HbL; 2) B BaJICHTHOM 30H€E, BOJIH3H €€ TOTOJIKA,

3) B 30HE IPOBOJIUMOCTH, BGIM3M €& nHa; 4) B 3alpEIEHHOH 30HE, BOJIM3M JHA 30HBI
I[POBOTMMOCTH, MEXy YPOBHAMH JIOHOPOB H JIHOM 30HBI POBO/IMMOCTH; 5) B 3arpeleHHoH 30HE,

BOJIH3H ITOTOJIKA BaJIEHTHOMH 30HBI, MEXKIY YPOBHAMH AKIIENTOPOB H ITIOTOJIKOM RANICHTHOM 30HBL

6. JlnuHa BOJHBI KPACHOH IpaHHIIb] potoaddexra CyppMIHO-1UE3NEBOTO doTokaroga pasHa 650 HM
(ipu O4YEeHb HU3KHX TeMreparypax). JlinHa BOTHBI KpacHOH IpaHHLIb coBCTBEHHOM POBOAMMOCTH
pasHa 2,07 MkM. Haliit B 9B 9HEPrHio AHA 30HBI TIPOBOIMMOCTH JJAHHOTO MOJIyIIPOBO/IHHAKA.

7. KoHUEHTpalHst HOCUTeJIed 3apsajia B repMatiu IpH temueparype 300 K papHa 2- 10" 1/m. Tlpu
yBeIMYIeHIN TEMIICPATyPbl KOHICHTPAIIHA HocHTeNeH BO3pOca 10 2 10%° 1/m°. Ha cKonbKo rpajaycos
[lenpcus yBenHImIach tremneparypa? lllupruHa 3ampenieHHOH 30HbI FepMatis paBHa 0,75 »B.
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8. HaliT B MKM JUTHHY BOJHBL, COOTBETCTBYIOIYIO KPAtO COOCTBEHHOTO MOITIOMIEHHS FepMAHHS
(lWApHHa 3anpereHHo 30051 0,75 3B).

N 10 3
9. KonueHnTpanus Hocuresneit Toka B co6CTBEHROM KpEeMHHIH paBHa 5 10 cM™, noxBmwkHOCTH
MeKTpoHoB — 0,12 M%/B-c 1 1bIpok — 0,05 M%/B-c. Onpenenurs 8 MOM conporusnenne KPEMHHUEBOTO
. 2
CTEPXHS AJIHMHOH 2 CM H cedeHmeM | MMm~,

3.3. CiHCOK HHAMBHAYAILHBIX TBOPYECKHX 3aJAHUI;

1)Kunemaruka Marepnansaoit Touxs.
2)/InHaMHKa NOCTYNATEILHOTO JIBHIKEHHS.
3)laHaMuKa BpamaTenbHOro BHKCHHS.
4)Pabota u sHeprus. 3akoHs COXpPaHEHHS.
5)Knaccuyeckue cratuctuxy.

6) Tepmoaunamuxa.

7)3akon Kysona. HampsoxennocTs.
8)IloTenuuain u pabora.

9)MeTanne! 1 AUINEKTPHKH B JJIEKTPOCTATHYECKOM I10JI€.
10) MaruuroctaTuka.

11) IBnskeHne 3apaoB H TOKOB B MArHHTHOM noJe.
12) DnexTpoMaraurhas HHYKITHA.

13) KoneGanus.

14) Bosel.

15) UuTepdepennus.

16) Tudpaxius.

17) TennoBoe uznyuenue.

18) Buemnuii porospdexr. Oddexr Komntona,
19) AtomHele ciekTpsL.

20) KBaHToBas MexaHuKa.

21) KBaHTOBBIE CTATHCTHKH.

22) dusnka TBEpaOTO TENA.

23) PanuoakTuBHOCTD.

Ipumeps! unnusnayansnoro TBOPYECKOTO 3a1aHHS:

Buser 5.

IoTennuan u padora
1. Dnextpon, nBurascs u3 cocTosHHsS Nokos B MEKTPHIECKOM IT0JIe, JOCTHT cKopocTH 1,5-10% /e,
Kakyto pasnocts norennuanos [POILENT MIEKTPOH?
2. Merannudeckuit uap pamycoM 61 MM W ¢ noreHmmanom 469 B OKPY)KalOT He3apsuKeHHON
cdepuyeckoit 06010uKoii pamuycom 452 mm. Kakum 6ymer notenmnman Iapa 1ocJie Toro, Kak oH Oyjer
COCHUHEN ¢ 000109K0I?
3. JlBa TOYEUHBIX DEKTpHYECKHX 3apsia 56 uKir u 10 uKn naxonsres B BO3/yX€e Ha paccTOSHUH 42 cM
ApYT OT Apyra. OlpenennTh DOTeRIHMA OIS, CO3ABAEMOTr0 YTHMH 3apsilaMH B TOYKe, HaXogsieics
Ha paccTosnuu 60 M oT epBoro 3apsina u 61 cM oT BTOPOTO.
4. Panuychl IBYX HpOBOASIINX KOHLCHTPpUYECKHX cdep 44 oM u 232 oM. Ha kaxnoit PaBHOMEPHO
pacnpenesnén sapsin 277 nKo. Haifti passocts notenunasion Mexay chepamu.
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5 BeCKOHEUHO JUIMHHBIH MpAMOi ITPOBOIALIMH LHIHH/P PalidyCoM 1521 MKM paBHOMEPHO 3apDKEH €
HHEHHOMN IOTHOCTHIO 3apsia 8 HKi/M. OnpenemmTh pa3HOCT NOTCHIHANOB JABYX TOYEK ITOrO IO,
HAXOJAIIMXCS Ha PacCTOSHUM 44 MM H 261 MM OT IOBEPXHOCTH [HJIMHIpA.

6. OmnpenendTh TOTEHUIHAN Ha PAcCTOAHUH 31 MM OT OCH OJHODOAHOro OeCKOHEYHO UIMHHOTO
JIADNEKTPHYECKOro CTepkHs (¢ = 15) pamuycoM 15 MM, eCIH CTEPKCHb 3apDKCH ¢ 0OBEMHOH
mioTHOCTHI0 20 MxKi/M™. TToTeHIMa Ha OCH CTEPXKHSA IIPHHATE PaBHbM HYO.

7 TloTeHimman >IEKTPHYECKOrO MOJ HMeeT BHAI ¢ = 10(x* +y*)+20z* (B). Haltt Moaynb

HAMPSHKEHHOCTH TI0JIs B TOUKE C KOOpAUHATAMH: X =544 cm, y = 261 cM, z = 374 cM.

buner 8.
PagnoakTHBHOCTD.

1. C moMompbio cdeTuMka Ieifrepa HCCIENYeTCs CKOpPOCTB paciajad HEKOTOPOTO PalHOAKTHBHOIO
H3oTona. B HauanbHBIA MOMEHT BPEMEHM CHCTIHMK JacT 97 umnymsco 3a 10 c. Kakoe 4uCIO
MMITYJIECOB JIACT CYETHHK MO UCTEUCHAN BPEMEHH, PasHOM 1/2 T, tne T - nepuox nmojypacnana, 3a Té
xe 10 ¢? Cumrars 7>> 10 c.
2. Tlepuon momypacnana docdopa 32p pasen 16 cyrok. HaliTi aKTHBHOCTb Npenapara 32p yepes 30
CYTOK, €CJIH Ha4a/IpbHas aKTHBHOCTD 141 mxKropu. O1BeT nath B KbK.
3. HaiiTH akTHBHOCTH PAIHOAKTHBHOIO H30TOINA HATPHA 24Na, Macca KOTOpOro papHa 18 MKT, a NEpPHOA
nonypacnana 11 gacos. OTBeT faTh B CH.
4. AXTHBHOCTH HEKOTOPOTO PajHOW30TONa yMEHBINACTCA B 9 pas 3a 19 cyrox. Haiiti ero mepuon
nonypacnaza (B CyTKax).
5. HaiiTdl BO3PACT JIPEBHHX JEPEBAHHBIX MPEIMETOB, SCIH yACHbHAA aKTHBHOCTH H30TOMA yIJIepoJa
C-14 y mux cocrapnser 1/8 yeNbHONW aKTHBHOCTH 3TOr0 K€ H30TONa B TOABKO YTO CPYOJIEHHBIX
nepesbsx. [lepron nomypacmana C-14 paBeH 5865 seT.
6. TloxouBimeecs AAPO PagMOAKTHBHOIO JIEMCHTA (MaccoBoe 4yncno 172) HCIYCTHIO O-HacTHL C
KuHeTHYecKoll sHepruedt 5 MaB. Kaxyto nomo TIOJTHOM SHEpPrHH, 0CBOOOKIaeMO# B 3TOM MpoHeCee,
COCTABJIET SHEPTHS OTNAYH JIOUEPHETO anpa?
7. CpobongHo mokoMBHIeECs sAIpO HpHIUA Ylr ¢ sHepruedt BO30YKICHHA 106 x»B mnepenuio B
OCHOBHOE COCTOSIHHME, HCITYCTHB Y-KBAHT. BEIMHCITHTE OTHOCHTEJILHOC p3MeHeHHe PHEPruy y-KBaHTa,
BO3HMKAIOINEE B pe3ynpTare OTAa4H A1pa.

3.4. Crnincok JaboparopHbIx pador:

1) KunemarnKa paBHOYCKOPEHHOTO BpalllCHH

2) JluHaMHKa MasTHHKa Obepbexa

3) W3syueHne pacnpelie/ieHus Makcseina

4) H3ydenue pacnpeleneHus bonpumana

5) W3zydeHue TepMOTHHAMUUECKHX IpOLIECCOB

6) V3yuenue CBOHCTB AUIIEKTPHKOB B HOJIE [UIOCKOTIO KOHJIEHCATOPa
7) OupenenieHue OTHOCHTE/IHHON JAUAIEKTPHUECKON IPOHHIIAEMOCTH TBEPIBIX JIMDJIEKTPUKOB
8) HsmepeHue yaeIbHOIO 3NEKTPHIECKOr0 CONPOTHBIIEHHS METALIOB
9) H3ydenue MarHUTHOTO MOJIA KpyroBOro TOKa

10) Onpejicnenne yACTIbHOTO 3apaia 3JIeKTPOHa METOJIOM MarHeTpoHa
11) Mzyuenne 3aTyXaomux 3NIEKTPOMArHUTHBIX KoJieOaHut

12) Uzyuenue BHIHYKICHHBIX €K TPOMArHHTHBIX KosicOaHui
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13) Cnoxenue B3aumMuo TICPIICHMKYIIAPHBIX Kostebanui. Qurypst Jinccaxy
14) Usyyenne unrepdepenumnn JaszepHoro usitydenus. Onsrr FOura
15) Usydenue nudpakiuu ceera. (/Tudppaxnuonnas pemerxa)
16) U3y4eHne 3aBHCHMOCTH SHEPTeTHYECKOH CBETHMOCTH Ceporo Tena OT TeMIIEPATYPhI
17) Buemmuit poroaddexr. Msyuenne 3akona Cronetoa u nposepka Gopmysiel JHHINTelHA
18) TynnepHEIA 30 deKT B BBIPOXKIEHHOM p-n — nepexoje
19) Baytpenunii potosddexr.
20) Onipenienenue WUPHHEL 3alIpeIeHHO 30HbI MOJIyIIPOBOAHKMKA 10 TEMIIEPaTypHOMH
3aBHCHMOCTH 00PaTHOro TOKa AHONA.
3.5.TembI piist camocTosITENILHO# paboTnI:

1. Kunemaruxa.

2. JIuHaMHKa MOCTYTIATEIEHOTO ABHIKEHHMAL
3. JluHaMuKa BpallaTe bHOro JBHKCHHA.,
4. Monexynsipruas ¢uzuxa.

5. Knaccuueckue craTHcTHKY.

6. TepmonuHaMuka.

7. DnexTpocTaTHKa.

8. TlocTosHHELI TOK.

9. MarnuTHOE 1011€ B BaKyyMe.

10. MaruuTHOe none B BemecTre.

11. YpaBuenuns Maxcgeia.

12. KoneGanus.

13. Bosnsl.

14. Bonuosas onrtuka.

15. AromHan dusuka.

16. KBanToBas Mexanuka.

17. KBaHTOBBIE CTATHCTHKH.

18. PanuoaktuBHOCTS. DJleMeHTapHBIe YaCTHIIBL.

3.6. Crincok BONpoOCOB /115 YK3aMeHa B NePBOM ceMecTpe:

Kunemarnka. HopmansHoe U TanrenmmamHoe YCKOpEHHE.
Kunemaruka Bpamarensroro nsmxenns. Cesisp MEXy YITIOBBIMH H JTHHEHHBIMH YCKOPEHHSIMH.
uuamuka. 3akons! HetoToHa.
JBHKEeHHE CHCTEeMBI MaTepHaIbHBIX TOUCK.
OcHOBHOE ypaBHEHHE TUHAMUKH [IOCTYNATEIbHOTO JBUXKEHHS IPON3BOJIBHON CHCTEMBI TEl.
Cuitel B MexaHuKe.,
Kuneruueckas sneprus.
Pabora u MommHOCTS.
KoncepBarusHble cusbl.
. [lotenumansuas sueprus.

© NSO R WL~

— e O
—

. CBs13b MeX/ly IOTeHIHAIBLHOH SHEPruei U CUIIOH,
. OCHOBHO® ypaBHEHHE THHAMHKH BPALATe/IbHOIO ABHKCHUSA OTHOCHTENBHO HEMOABIIKHOM
TOYKH.

[
[\

13. VpapHeHue TMHAMHKH BpalaTeTbHOrO qBHKEHHS OTHOCHTEJILHO HETIOJABHKHOMH OCH.
14. MomenT uneprum.
I5. Kunetndeckas sHeprus Bpamaromerocs reja.
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PaGoTa BHEIIHUX CHJI IpH BPalllEeHHH TBEPAOTO TeJa.

3aKoH COXPAHEHHSI MEXAaHHYECKOH IHEPIUH.

Vrap aBCoMIOTHO YIPYTHX M HEYNPYTHX TeJ ¢ TOUKH 3peHHA 3aKOHOB COXPaHCHHUS.
3aKOH COXPAHEHUSI MOMEHTa HMITYNIbCa.

HeunnepunaibHble CHCTEMBI OTCYETA. Cuiipl HHEPLHH.

LlentpobexHas CHla HHEPLHH.

Cwuna Kopuonuca.

[Ipuriun oTHocHTebHOCTH [anues.

PensTHBHCTCKAs MexaHuKa. [IpeoGpasosanus JlopeHna.

CrencTBus B3 npeobpasopanuii Jloperua. O1HOBPEMEHHOCTD COOBITHH B pa3HBIX CHCTEMaX
oTcuéra.

CrenctBus w3 npeobpasopanit Jlopenua. JliHa TN B PasHBIX CHCTEMAX orcuéra.
Crenctpus 13 npeobpasosanmii Jloperua. JmurebHOCTD COGBITHI B pa3HBIX CHCTEMAX OTCUETA.
PensruBicTckas KiuHeMaTuka. ClIOXeHHe CKOPOCTEH.

PensTHBHCTCKAs JUHAMHUKA.

PeJISTHBHCTCKOE BBIPAXKEHHE JIJIS SQHEPIUH.

B3auMOCBS3b MacChl ¥ SJHEPTHH.

[Tonstie 06 ob1Iei TeOpHH OTHOCUTEIBHOCTH.

VpaBHEHHE COCTOSHHS HICAIBHOTO rasa (YpaBHenHue Menneneesa-Knaneiipona).
JNasnenne. OCHOBHOE YPaBHEHUC MOJIEKyNAPHO-KHHETHIECKOH TEOPHH.
Temneparypa.

BHyTpeHHsIs SHEprus. TemnoTa u pa6ora. [TepBoe Ha4ao0 TEPMOJUHAMUKH.
CKOpOCTH ra30BbIX MOJieKyIl. OTBIT [IrepHa.

Pacnpejie/ieHHe MOJIEKYI ra3a MO CKOPOCTAM. dynkuus pactpenenenus Makcsea.
Hau6onee BeposTHAs!, CPEAHASL KBAIpaTHYHAS ¥ CPSIHAS apudMeTHIeCKas CKOPOCTH MOJIEKY!
rasa.

Pacnpenenenne Makcseia 110 3Ha4CHHAM KUHETHYECKOH DHEPIHH.

dopmyna Maxcpesuia [Tl OTHOCHTENBHBIX CKOPOCTEH.

Bapomerpuueckas GopMmyrna.

Pacnpenenenne bospiMana.

Tennoémkocthb raza. @opmyna Maiiepa.

M30X0pHyYecKHi IPOIecc.

H3zobapuyeckui npouecc.

H3oTepMHYECKH TTPOLECC.

AjuabarHiaecKHi mporecc.

[TonuTpOMHYECKHE TPOLECCHI.

O6paruMbiit 1ukn KapHo.

Heo6parumsiii muki Kapso.

DHTponuA.

M3MeHeHe SHTPOIHH IIPH 00paTHMBIX U HeoOparuMbIX [Iporeccax.

Bropoe HayaJlo TepMOAHHAMUKH.

Cpo0ojiHas U CBS3aHHAas SHEPTHA. dusnyecKuii CMBICII SJHTPOITHH.
CTaTHCTUYECKUH CMBIC/T SHTPOIIHNH.

TpeThbe HA4aJIO TEPMOIMHAMHIKH.

PeanbHble rassl. Ypasnenue Ban-nep-Baaibca.
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®azoBkIe HpeBpalIeHus.
DneKTprUecKuii 3apsi. 3akoH COXPaHEHHs JJIEKTPHYECKOTO 3apsa.

Bzaumoneticrane snexrpuueckux 3aps10B B Bakyyme. 3akon Kymoua.

uextpudeckoe none. Harpsokénmocts SJIEKTPHIECKOro mossi. CHIOBBIE JIHHUH.
HpuHumn cyneprnosuuun snexrpryeckix moneii.

ITone mumoss.

Teopema Ocrporpanckoro-Taycea s BCKTOPA HANPSDKEHHOCTH IEKTPUYECKOTO TI0JIA.
[Hone Geckoneunoit onuopoHo 3apSHKEHHOH TUTOCKOCTH.

[Tonte 1BYX paBHOMEPHO 3apHKEHHBIX LIOCKOCTE.

HonxemoTtopHEIe cHtbL

Iosne GeckoHeunoro 3apsoxennoro LHHJMHApA.

[one chepuueckoit mpoBousmeit [IOBEPXHOCTH.

ITone 06BEMHO-3apsKeHHOTO mapa.

Huddepenunansnas hopma TeopeMsl ['aycca.

[otennman. PaGora cun snexrpocraruueckoro noms.

DHEprus B3auMoeiCTBHS CHCTEMBI 3apsoB.

CBs3b M1y HAPSIKEHHOCTBHIO SJICKTPOCTATHIECKOTO OIS ¥ HOTEHIIMAJIOM.

PastocTs notennmnanos Mexny toukamu 1107151, 06Pa3OBaHHOTO GECKOHEUHOI 3apsIKeHHO
IJIOCKOCTBIO.

PazHocTs moTeHnmanos MEXIY TOYKaMH 10JIs, 00Pa30BAHHOIO ABYMS GeCKOHEYHBIME
3apSKCHHBIMHU IJIOCKOCTAMH,

Pastocts notennunanos Mesxny rouxamu 1107151, 0OPa30BaAHHOIO HECKOHEYHBIM 3apsHKCHHBIM
JUTMHHBIM [HIMHIPOM.

PasnocTs notenumanos Mexny Toaxamu 107151, 00pa30BaHHOTO 3aPSHKEHHOM MyCTOTENTOM cdepoil.
Pastocts norennuanos Mexay Touxamu moss BHYTPH 00BEMHO-3apsHKEHHOTO Iapa.

Honspusamus gusnextpukos.

CernetoanekTpuku.

Bexrop anexrpuueckoro cmermerus (anexTpuyeckas HHIYKIHSA).

ook BekTOpa snekTpuyeckoro CMELICHHS.

HN3smenenne sextopos E u D ua TPaHUIE pa3jiena ABYX JTHIIEKTPHKOB.
Pacnipenenenue anextpuyeckux 3apsJI0B Ha IIPOBOIHHUKE.
Hanpsoxéurocts noss s6mmzm HOBEPXHOCTH 3apsXKEHHOTO [POBOIHHKA.
CaoiicTBO 3aMKHYTOM NpoBoOAsIIEeH 000I0YKH.

DNEKTPOEMKOCTS.

Konnencaropsr. Coennnenne KOHJIEHCATOPOB.

DHEPrus 3apsKeHHOTO TPOBOJIHHKA,

DHeprus 3apsaxeHHOro KOHZIeHCaTopa.

DHEPrys dMEKTPHYECKOTO O,

[ocTosnnelif snexTpuueckuit Tox. Onexrpudeckuii Tok. IL10THOCTD TOKA.
YpaBHeHHUe HelpephIBHOCTH.

DIIEKTPOABHKYIIAS CHJIA,

O6o6ménnbit 3axon OMa j1s HEO/THOPOJHOIO YYacTKa el .
Passetpnénnsie uenu. INpasuna Kupxroga.

100.  MommnocTs ToKa. 3akon [bxoyns-Jlenna.
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CraTHueckoe MAPHHTHOE [OJie B BaKyyMe. BeKTop MarHUTHOH MHIYKIHH.
101. 3axon buo-Casapa-Jlamaca.

MarsuTHOE I0Jie IPAMOro TOKa.

MarsuTHOE 110JIe KpyroBOro ToKa.
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37.
38.
39.
40.
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MarautHoe oJje ABHKYIIErocs 3apajia.

Awmrepa. Cuia, icicTByOLIast Ha ITPOBOHUK C TOKOM B MargMTHOM IOJIE.
KOHTYp € TOKOM B MarHHTHOM IOJE.

Cuna Jlopenua.

JIBUKeHHE 3apsKEHHON YaCTHIBI B OJTHOPOLXHOM MATHATHOM oJe.
Dddext Xomna.

[ {MpKynsAIHs BEKTOpa MarHUTHOH MHYKIHH.

MarauTHoe oje CoJIeHOu .

MarsuTHOE 1ojie TOPOH/A.

. PaoTa o nepeMelIeHHIo IPOBOIHUKA 1 KOHTYPa ¢ TOKOM B MArHHTHOM ToJe.
MarguTHoOE [ojie B BemecTse. HaMarHm4eHHOCTh U HANPHKEHHOCTE MATHUTHOTO OIS,
. MaruuTHble MOMEHTBI 2JIEKTPOHOB H aTOMOB.

. JlnaMardeTH3M.

. [TapamarHeTH3M.

. CBoiicTBO (peppOMArHMTHBIX MaTEPHATIOB.

. MarauToMexannuecKuil 3pHexT.

. [Ipupona CIIOHTaHHOM HAMAarHUYCHHOCTH (deppOMarHETHKOB.

. IIpenomnenue Bektopos E i H Ha rpanuie pasaena AByX OIIHOPOJIHBIX MArHeTHKOB.
. SIBJieHHE EKTPOMArHUTHON MHIYKIAH.

. DIIeKTPOBIIKYLIAs CHIa (3.11.C.) HHIYKIHH.

. TIpupona sBIeHHs HIEKTPOMArHUTHOH HHAYKIHH.

. Buxpessle Tox# (10K DYKO).

. SIBnenue caMOMHIYKIHH.

. BzauMHas HHAYKIMS.

. DHeprusi MarHUTHOTO MOJIA.

. BuxpeBoe 3IeKTpHIECKOE IOJIE.

. Tox cMelnEeHHs.

. YpaBuenus Makcaeuia.

. CKOpOCTB PaclpOCTPAHEHHs HIEKTPOMArHUTHOTO MO,

_ PesIsITHBHCTCKAS. TPAKTOBKA MarHUTHBIX SIBJICHHH.

. 'apmonHyecKie xonebaHus H HX XapaKTepHCTHKH.

. OCHOBHOE ypaBHEHHE JHHAMHKH rapMOHHIECKHX xoneGauuii. [apMOHHYECKHH OCHHILIATOD.
. Maremariueckuil MasTHHK.

. Ou3pyecKui MasTHUK.

. TIpy>XKHHHBIH MasTHHK.

. [Ipencrasnenue kojebanuil MoCPENCTBOM BEKTOPHBIX auarpamMM (MeTOJ BEKTOPHBIX

JMarpaMM).

Co%eHHe rapMOHIHIECKHX KojieOaHHii HanpaBICHHBIX BIOR OIHOM TIPSIMOH.
buenus.

C1oKeH e B3aUMHO IePIeHIHKY/SPHBIX KoneOaHuH. Gurypst JInccaxy.
CBoOOIHBIE 3aTYXAIOUINE MCXAHHYECKHE Kosebanus.
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41. XapaKTepHCTHKH 3aTyXarommx KoneGanuii.
42. BeIHyKIeHHBIE MeXaHHUIECKHE KOTTeOaHHs.
43. Dnexrpuueckue koseGanus., KBazucraunonapusre toxs.
44. CBOGOHbIE HIEKTPOMATHHTHBIE KOeOaHHs B KOHTYpe 0€3 aKTHBHOI'O CONPOTHBIICHHS.
45. CBoGo/iHbIe 3aTyXatolHe SJICKTPUYECKHE KOJIEOaHUS B KOHTYpeE.
46. BpIHYX/ICHHBIE IEKTPHUCCKUE KOTCOAHMS.
47. Pacnpocrpanenue Boyd B YHOpYro# cpene.
48. YpaBHenus mI0ckoit 1 cheprudeckoii BOH.
49. I'pynnosas ckopocTs.
50. Hanoxenue (untepdepenuns) soan. CTosune BOTHDL
51. DHeprus ynpyroi BOTHEL
52. Dddext Jomiepa s 3BYKOBBIX BOJH.
53. BonHoBoOE ypaBHeHue.
54. DIeKTPOMArHHTHBIC BOJIHEL
55. Onruueckuii sdpdext Homnepa.
56. DHEpPrHs 31eKTPOMATHHTHOM BOJTHBL
57. IHTEHCHBHOCTS 5MEeKTPOMATHHTHOH BOJIHEL
58. Otpaxenue u npesominenue JIEKTPOMATHHTHBIX BOJIH OT IPAHHUIIBI pa3fiena ABYX OJHOPOIHBIX
JTUDIIEKTPHKOB,
3.7. Caucok Bonpocos 1st 3K3aMena Bo BTOpOM cemecTpe:

1. HUntepdepenius crera.

211lupuna nonoc uuTepdepenImy.

3KorepeHTHOCTS.

59. 4Meron IOwra.

60. USntepdepennns npn OTPaKCHHH TIPH OTPaKEHHH OT TOHKOH MPO3PavHOIl MIACTHHKH.

61. Mu6Tepdepentms ot rmacTurky MEPEMEHHOH TOIMHBI (KJIHHA).

62. Konsiia HetoToHa.

63. MuoronyueBas uuTepdepenuus.

64. [Ipumenerne unTepdepenumy. HNurepdepomerper. IIpoceetienne ontuxy.
Hrrepdepenunonnste 3eprasa u GHIBTPEL

65. Indpaxuus ceeta. [Mpurmun [ofirenca-®penens.

66. Metoz 300 ®penens. 30HHas MNACTHHKA,

67. I'paduyeckoe BeIvuCIeHHE PE3YNBTHPYIOLIEH aMILTUTYIB! (METO/ BEKTOPHBIX JHarpamMm HH
crupains Openens).

68. ludpakuus na Kpyriiom OTBEPCTHH U HEIPO3PAYHOM JUCKE.

69. [ludpakuus B napamiesHbIx nyyax (nudppaxnus Gpaynrodepa).

70. Mudpakums ot mieny.

71. Tudpakuuonnas permérka.

72. CueKTpanbHoe pa3iiokeHue. Paspemaromas crioco6HoCTE peéTKy.

73. ladpakins Ha IpocTpaHCTBEHHBIX pewi€Tkax. Jludpakius peHTreHOBCKHX Jydeid.

74. Tosnorpadus.

75. EcTecTBeHHBII H HONSPH30BAHHDIA CBET,

76. Honsapu3sauus npH oTpaxkeHnH u npenomieHud. 3akoH bpioctepa.

77. lNonstpusauus 1pu gBoHoM JIy4elpenoMIIeHUH.

78. 3akon Marmroca.
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80.
81.
82.
83.
84.
85.
86.
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19.
20.
21.
22.
23.

24.

25.
26.
27.
28.
29.
30.
31.
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HuTepdepeniuys NoNspy30BaHHBIX BOJIH.

HcKycCcTBEHHOE JBOHHOE JIyHEPEIOMIICHHE (MCKyCcCTBEHHAS anuzotponus). Dddext Keppa.
BpartueH#e MI0CKOCTH NOJIAPH3AIHH.

Jlucriepcus cBeTa.

JeMeHTapHAS (KITacCHUYECKas) TeOpHUs IUCIICPCHH.

[TornomeHue cBeTa.

Paccesnue cpera.

N3nyyenue Basunosa-UepeHKosa.

Temnosoe usrydente. 3akon Kupxroda.

3axon Credana-bonpiMana. 3aKOH CMEIICHHS Buna.
dopmyna [Tnanka.

Baemmnuit poroaddext.

®otonsl Onsrr BoTe (MeTO COBIAIEHAH).

Db dexr Komnrona.

TopMO3HO€E PEHTI€HOBCKOE H3IYyUCHHE.
XapaKTepHCTHIECKOE PEHTICHOBCKOE H3ITyICHHE.
JlaBieHue CBETA.

3aKOHOMEPHOCTH B aTOMHBIX criekTpax Popmyna baneMmepa.

. [IpuHuun HeonpeaeTEHHOCTH.

. KBaHTOBBI rapMOHHYECKHH OCLIUIITIATOP.

. TIpoxo)/ieHHE YacTHI(bI Yepe3 TOTCHIIHANBHBIA Hapbep.

. Tpuunun [aynw.

. Illupuna crekTpanbHbIX THHAH. ToHKas CTPYKTYpa CIICKTPaJIbHBIX JIMHHH.

. DddexT 3eemana.

. MosexynsipHbI€ CIIEKTPBL.

. BoiyxaenHOe H3Tydenue. Jlazepsl.

. TepMoauHaMAIeCKHH croco6 OMUCAHHS KOJUICKTHBA JaCTHI. XUMHYeCKHH TOTEHIHAL.

CrarucTHYeCKUH crocob ONMUcaHHd KOJUIEKTHBA HaCTHII.

HeBbIpoXIeHHBIE H BHIPOXKICHHBIE KOJUICKTHBBL.

GOyHKIUA paclpe/ieICHu.

[11OTHOCTD COCTOSTHHH.

HeBBIPOXKIEHHOCTD HACAIBHOIO 233 H BEIPOXKICHHOCTE JJIEKTPOHOB B MeTaLle.

dyHKIMs pacpeneeHus Uil HEBBIPOXK/ICHHOIO rasa. dynkuus pacupenenenus Makcaena-
bonpimana.

OyHKUMS pacnpesiesieHus VI BRIPOXKICHHOIO rasa depmruoroB. DyHKIHS paCHpeNe/ICHHA
dbepmu-Jlupaka.

BrusiHEe TEMIIEPaTyphl Ha pacipeleicHue Qepmu-/Iupaka.

OyHKLIUA pacrpeeCHUsA Bo3e-DHHIITEHHA.

OCHOBHBIE BUbI TBEPABIX TEI.

BuIbl MEXKATOMHBIX CBA3€H B TBEPIBIX TejaxX.

[ToHSTHE O TEOPHH KPUCTAJUIAYECKON PEIETKH.

JledexTs! B KpHCTAIAX.

[ToHsATHE O HOPMAIBHBIX KONEOAHHAX KPUCTAILTHYECKOH PSMIETKH. CriekTp HOPMAJIBHBIX

xonebanuil.
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Xapaxrepucrudeckas TeMmneparypa leGas.

®oHOHBL

Tennoémkocts nuanexTpuKosn (teopust Jle6as).

TennoéMkocTs 31€KTpOHHOTO rasa (TEITOEMKOCTD METAILIOB).

Ternnosoe pacimpenne TBéEpabIX Te.

TennonpoBoasocTs penéTku (M2I1eKTPHKOB). TeILTONPOBOIHOCTE METAIOB, 3aKOH
Bunemana-®panna.

Paciuennenne sHepreTnueckux ypoBHeii H BOSHHKHOBEHHE 30H rpu 0bpazoBaHuH
KPUCTAJLINYECKOM PEIIETKH.

Henenne TBEPBIX Tes Ha MeTAILTHL, IOJIYTIPOBOJIHHKH H H30JIATOPBI C TOYKH 3pEHHS 30HHO}
TEOPUH.

JluHaMuKa SNEKTPOHOB B KPHCTALIHYECKOT pemérke. JddexTHBHAST Macca 3neKTpoHa.
DJeKTPONPOBOIHOCTH METAILIOB,

CeepxnpoBoauMocTs. OCHOBHBIE CBOHCTBA CBEPXIIPOBOJAHHKOB.

Hpupona ceepxmposonumocTi. OCHOBHBIE MOJIOKEHHS Teopuu BKIII.

Oddextrr Ixo3edpcona.

CobcTBeHHas MPOBOIUMOCTE [IOJTYIIPOBOJIHHKOB.

Ipumecnas npoBoaMocTs momypoBoHIKOB.

DOTONPOBOTUMOCTS (BHYTPEHHMIT porordpexr).

PaGorta BBIXOZ1A 371€KTPOHOB. TepmoanexkTponHas sMucCHs.

KonrakTHas pasnocts norennmanos.

Tepmosnexrpuyeckne siBienus.

Pp-n-repexon. '

Tynnensnprii qiox (muon Deaxw).

AtoMHoe a1po. Coctas azpa. XapaKTepHCTHKH aTOMHOTO sanpa.Pasmeprl. Criun sizpa.
Macca u sHeprus cssu suep.

Monenn aromuoro spa.

SnepHrle cHIBL

PannoaxruBHOCTE. 3akoH paguoakTHBHOrO pacmaga. AKTHBHOCTE.

a-pacnaj sjep.

B-pacnan siiep.

y-pacnafm szep.

SInepHere peakiuy.

Henenue sinep.

TepmosnepHsle peakiuy.

Tepmosnepubie peaxiuy Ha 3B&371aX.

OnemeHTapHble YacTHIEL. CBOHCTBA H THIIBI JIEMEHTAPHBIX YACTHUL.
XapaKTepUCTHKY B3aUMOJIEHCTBHIT 3JIEMEHTapPHBIX YacTHII (I'PaBHTALHOHHOE,
SNICKTPOMArHUTHOE, CHIIBHOE, craboe).

- KBapkomas mozes crpoenns anponos.

4 MeToanyeckne MaTepHabi

Cornacuo nynxry 12.1 paoyeit [IpOrpamMMmel.

1. OcHoBHasa nureparypa:
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1. Casenves W.B. Kypc obuwei dpusnku: yqebHoe nocobue ANA BTy308! B 3 1. —7-e u3g., crepecTun. —
CN6.: Naxb, 2007.

T. 1: Mexanuka. MonekynapHas ¢usuka. —432 c. (B 6ubnuoTere — 155 3K3.).
T. 2: INeKTPUUECTBO M MarHeTM3m. BonHbt. OnTuka. — 496 c. (B 6ubnmotexe — 148 3k3.).

T. 3: KsaHToBaa onTuKa. AToMHaa ¢u3nKa. ®usnka TBEpAcro Tena. PusmMKa aTOMHOro AApa W
snemeHTapHbIxX yactuy,. — 317 . (B 6ubnnoteke — 151 3k3.).

2. CusyxuH [1.B. O6wwmit Kypc Gn3uKku: yuebHoe nocobue gnn BY308 B 5 T. — M.: ®usmaraur, 2005-2006.
T. 1: MexaHuKa. — 5-e u3a., crepeotun. — M.: dusmatauT, 2006. ~ 560 c. (B 6ubnunoTeke — 101 3k3.).

T. 2: TepmoguHamuKa U MONEKYNAPHARA du3uka. — 5-e usg., ucnp. — M. dusmatnuT, 2006. — 543 ¢. (B
6ubnuotexe — 100 3K3.).

T. 3: dneKkTpuyecTso. — 5-e u3a,., crepeoTun. — M. duamatauT, 2006. — 654 c. (B 6ubnuotexke — 100
3K3.).

T. 4: OnTuka. — 3-e U3, crepeoTun. — M.: PU3MaTIuT, 2005. - 791 c. (B 6ubnuoteke — 101 IK3.).

1. 5: AToMHaa ¥ agepHaa dusumka. —3-e u3a., crepeorun. —M.: ®usmatnut, 2006. — 782c. (B
6ubnuoteke — 100 3K3.).

3. 3ucman lA., Togec O.M. Kypc obuieit pusnku. B 3-x TT. [DnekTpoHHbiii pecypc] — CM6.: Nab, 2007.

T. 1: MexaHuka. MonekyaapHas ¢pusmka. Kone6ahua n BoMHbL. — 7-e u3a. — 352 ¢. Pexkum aoctyna on-
line c komnbtoTepos TYCYP: http://e.lanbook.com/books/element.php?pll cid=25&pl1 _id=505.

T.2: DJneKTpM4ecTso M  MarHeTusm. - 7-e wu3g. —352c¢. Pexwm pocryna on-line:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=151 c komnbioTepos TYCYP.

T. 3: OnTuKa. PM3nKa aToMOB WM MoneKkyn. u3nKa aTOMHOTO AAPA U MuKkpouacTuy,. — 6-e usa. — 512 ¢
Pexum jocrtyna on-line c KOMIbIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pl1 cid=25&pl1 id=508.

2. JononHutenbHas autepaTtypa:

1. Casensbes W.B. C6opHMK BOMpPOCOB ¥ 3apa4 no 06ueit pusnke. [INeKTPOHHbINA pecypc] — 5-e u3a,,
cTepeoTurn. ~-CnéG.: NaHb, 2016. - 292 c. Perxum pocryna on-line:
http://e.lanbook.com/books/element.php?pl1_cid=25&p|1__id=71766 ¢ komnbloTepos TYCYP.

2. WUpopos W.E. MexaHuka. OCHOBHbIE 3aKOHbI. — 8-e 13f., cTepeoTun. —M.: BUHOM. Nabopatopua
3HaHuit, 2006. — 309 c. (B 6ubauotere ~ 99 3K3.).

3. Wpogos W.E. ®u3nKa MaKpPOCUCTEM. OCHOBHbIE 3aKOHbI. — 3-8 K34, crepeoTun. ~M.: BUHOM.
Na6opaTtopus 3HaHui, 2006. ~ 207 c. (B 6ubnnoTeke ~ 50 3K3.).

4. Wpopos W.E. IneKTpOMArHeTusm. OCHOBHble 3aKOHbl: Yuebroe nocobue ana By30B. — 5-e n3g. — M.
EVMHOM. NaBopaTopua 3HaHui, 2006. - 319 c. (B 6ubnmnotere — 101 3K3.).

5. Upogoe W.E. BonHosble NpoUEeCChbl. OCHOBHbIE 33KOHbI: yueBHoe nocobue. — 3-e usg. — M. BUHOM.
NlaBopaTopus 3HaHuii, 2006. — 263 c. (B 6ubaunotexe — 100 3K3.).
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6. Vipogos W.E. KBaHToBas Pm3uka. OCHOBHbIE 3aKOHbBI: YueBHoe nocobue pis By308. — 2-e v3a., aon. — M.:
EMHOM. Nabopatopua sHauuii, 2004, — 256 c. (B 6ubnmnoTeke — 100 3k3.).

7. Vipogos W.E. 3agaum no obwett du3nke: Yuebroe nocobue AnA BYy30B. — 7-e u3a., crepeotun. — M.:
BUHOM. Nabopatopus 3Hanuii, 2007. - 431 c. (B 6ubnuoTeke — 496 3k3. ).

8. Yepros A.T,, Bopobbés A.A. 3anaunuk no $u3mnke: YuebHoe nocobue ann BTy308. — 8-e u3g., nepepab. u
Aon.— M.: dusmarnur, 2007. - 640 c. (B 6ubnauotere — 99 3K3.).

9. BonbkeHwreitn B.C. C60pHUK 3aaay no obuwemy Kypcy dusnku: YuebHoe nocobue Ons BTy3os. — 12-e
“3A., ucnp. — M.: Hayka, 1990. - 396 c. (B 6ubauoTeke — 148 3K3.).

10. Kosbipes A. B. Kypc nekumii no dusmnke: YuebHuk. — Tomck: TYCYP, 2007. - 421 c. (B 6ubnuoTeke — 697
3K3.).

11. Kanawnukos H.M., KowesHuxkos H.M. ®usmka. WHTepHeT-TeCcTMpOBaHUe 6a30BbIX 3HaHWMIA. [2neKkTpoHHbIi
pecypc] -1l-e u3ga, ~Chné6.: Nate, 2009. -160c. Pexxum AocTyna on-line:
http://e.lanbook.com/books/element php?pl1 cid=25&pl1 id=172 ¢ komnbloTepos TYCYP.

12. lososckuii B.H. Kypc dpusuku. B 2-x T [3nekTpoHHbIii pecypc] - 6-e “3a., mcnp. u gon. —CN6.: Naxp,
2009.

T. 1: Pusnyecknme OCHOBBLI MEXaHUKM. JNeKTPUYECTBO U MarHeTusm. duanka KoneBanuii U BONH. —
576 c. Pesknm focryna on-line c KOMNbIOTEpPOB TYCYP:
http://e.lanbook.com/books/element.php?pi1 cid=25&pl1 id=236.

T. 2: KsanToBan ¢wm3uka. CraTucTuyeckas du3nka u TepmoamMHamumKa. CospemeHHas ¢usmueckas
KapTuHa mMupa. - 608 c. Pexkunm Aocryna on-line:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=239 ¢ komnbioTepos TYCYP.

13. CaBenbes W.B. Kypc obuteit dusmku. B 3-x TT. [3nekTpoHHbI pecypc] ~ CM6.: Namb, 2011.

T. 1: MexaHuka. MonekynapHaa ¢usuka. — 11-e u3a., ctepeotun. — CN6.: lanb, 2011. — 432 ¢. Pexum
focrtyna on-line o KOMIMbIOTEPOB TYCYP:
http://e.lanbook.com/books/eIement.php?pll Cid=25&pl1 id=2038.

T. 2: dNeKTPUUECTBO U MarHeTusm. BosiHbI. Ontuka. — 11-e u3g., crepeotun. — CMN6.: Naub, 2011, -
496 c. Pexum Aoctyna on-line C KOMMNblOTEpPOB TYCYP:
http://e.Ianbook.com/books/element.php?pll Cid=25&pl1 id=2039.

T. 3: KBaHTOBas onTuka. ATOMHas Pun3nka. Pusmka TBEPAOro Tena. ®u3MKa aTOMHOTO anpa u
SNEMEHTApHbIX YacTul,. — 10-e usa., ctepeoTun. — CM6.: Nlanb, 2011. - 320 c. Pexxum poctyna on-line
€ KomnblotepoB TYCYP: http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=2040.

14. ®puw C.3., Tumopesa A.B. Kypc obuweit Gpusmkn. B 3-x TT. [9neKkTpoHHbIi pecypc] — CN6.: Mlanb, 2009.

T. 1: Pusnueckne OCHOBbLI MEXaHUKU. MonekynapHas ¢usmnka. KoneGanua u BoAHbL. —13-e u3g.,
cTepeoTun. - cne.: NaHp, 20089. - 480 c. Pexknm bocTtyna on-line:
http://e.lanbook.com/books/element.php?pll cid=258&pl1 id=416 ¢ komnbioTepos TYCYP.

T. 2: 3nekTpuueckue u SNIEKTPOMArHeTU4ecKue ABneHua. — 12-e u3g,, crepeotun. - CN6.: Mlawb, 2009.
=528 c. Pexxum pocryna on-line: http://e.lanbook.com/books/element.php?pl1 cid=25&pl1 id=418
¢ KomnbioTepos TYCYP,
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T. 3: OnTuKa. ATomHas ¢usuka. — 10-e usa,, crtepeotvn. — CM6.: laub, 2009. — 656 c. Pexxum pocTyna
on-line c komnsiotepos TYCYP: http://e.Ianbook.com/books/element.php?pll cid=25&pl1 id=419.

12.3. YuebHO-meTOQNUECKNE noco6us u nporpammtoe obecnedexue

1. YuebHo-memoduyeckue nocobua 0nA NPaKMuU4ecKux sauamuil u camocmoamensHoli pabomsi
[9neKTpOoHHbBIA pecypcl:

2.1. Yyxkos H0.MN. Pabota n 3Heprua. 3aKOHbl COXPaHEHWA B MeEXaHHUKe: cBOpHUK 3afad AnA
MPaKTUYEeCKUX 3aHATUA. — Tomck: TYCYP, 2010. —24 ¢. Pexxum pocryna cBOBOAHbIA ANA CKAUMBAHUA:
http://edu.tusur.ru/training/publications/llOO.

2.2. NIAunH A.B., Marasunnukos AJ1., TposaH N.A. MonekynapHaa ¢usuka: CHOpHUK TECTOBbLIX
80OMNPOCO8 ANA CaMOCTOATENLHOM pafoTbl ¥ ANA NPAKTUHECKNX 3aHaTHi. — 2009. 30 c. Pexxum goctyna
cBO6GOAHBIA A/1A CKaUNBAHUA: http://edu.tusur.ru/training/publications/1234.

2.3. NIaunn A.B., MarasunHukos AJl., Opnosckas N.B. TepmoauHamuka. Hacte 1: C6opHUK
TecTOBbIX BONPOCOB ANA CaMOCTOATENbHOW paboTbl U [J1A NPAKTUHECKNX 3aHATUIA. — 2009. 43 c. Pexum
AOCTyNa CBOGOAHbBIV /IR CKAYNBAHUA http://edu.tusur.ru/training/Dublications/1235.

2.4. Taneesa AWM., Naunn A.B., MarasnHnukos AJ. TepmoguHamuka. Hactb 2: COOpHUK TECTOBbIX
BONPOCOB ANA CaMOCTOATENLHOU paboThl U AN1A NPAKTUYECKNX 3aHATHi. — 2010. 22 c. Pexxum pocryna
cBOGOAHDBIV 417 CKaUMBAHUA: http://edu.tusur.ru/training/publications/1236.

2.5. Bypauesckuit H0.A. BonHOBaA ONTUKa: MeToguueckoe nocobue. C60pHUK TeCTOBbIX BOMPOCOB.
—2009. 24 c. Pexxum pocryna cB060AHbLIN ons CKaunBaHuA:
http://edu.tusur.ru/training/publications/1233.

2.6. Yykkos t0.11. InemeHThl aTomHON GU3UKKN U KBAHTOBOM MeXaHWKK: YueOHO-meToauuecKoe
nocobue. C60pHUK TeCTOBbIX BONPOCOB. —Tomck: TYCYP, 2011. — 68 c. Pexxum poctyna csoboaHbi ana
CKaunMBaHUA: http://edu.tusur.ru/training/publications/1104.

2. Yue6Ho-memoduueckue nocobus 01: 8bINoAHEHUA nabopamopHbix pabom [3nekTpoHHbIN pecypcl:

3.1. bypaosuuuH B.A., TposH N.A. AuHamMKKa MaATHUKa O6epbeka: MeToanyeCcKne yKasaHua K
na6opatopHoi  pabore. —2007. 13¢. Pewxmm poctyna  coboaHbiil  ANA CKAYMBAHUA:
http://edu.tusur.ru/training/publications/918.

3.2. faneesa A.U., MsaroBsa E. B. M3ydeHne 3N1eKTPOCTaTUHECKOTO nona: Mertoauueckue yrasaHua
k nabopartopHon pabote. —2011. 11c. Pewum poctyna c¢BoBOAHbIA  ANA  CKAUMBAHUA:
http://edu.tusur.ru/training/publications/926.

3.3. MBanosa E.B. WM3yueHue MarHuTHOro MNoOMA Kpyrosoro ToKa: MeToanyeckne YyKasaHua K
nabopatopron  pabote. —2007. 12 ¢c.  Pewxum poctyna  csoBoaMbiiA  ANA CKAUMBAHUA:
http://edu.tusur.ru/training/publications/863.
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3.4. bypauesckuit H0.A. Onpegenexve yaenbHOro 3apsfa 3NEeKTpOHAa MEeToA0M MarHeTpoHa:
MeToauueckue yKasaHus K nabopatopHoi paborte. — 2011. 14 ¢. Pexxum poctyna gna CTyOEHTOB,
cotpyaHuxkos TYCYP: http://edu.tusur.ru/training/publications/864

3.5. bypaosuuyd B.A, Tpoadn /1A, M3yyeHue 3aTyXalOWMUX DNEKTPOMArHWUTHbIX KonebaHui:
MeTtoauueckue ykasaHua K nabopatopHoi pabote. —2007. 14 ¢. Pexum poctyna csobogHbit ans
ckauuBanusa: http://edu.tusur.ru/training/publications/862.

3.6. Opnosckas J1.B. U3yueHue uHtepdepeHuynmn nasepHoro usnyyeHna: Metognyeckme yKasaHua
K nabopatopHoit pabore. -—-2010. 9c. Pexum poctyna cBoOOAHLIA  ANA CKAYMBAHMA:
http://edu.tusur.ru/training/publications/911.

3.7. depopoe M. B., bypposuumH B. A, BHewHuid dpoTtosddekT. U3yueHune 3axoHa CroneTtosa U
npoBepKa popmynbl JWHWTENHHa: Metogundeckue ykasdaHua k nabopaTopHoW pabore. — 2009. 11 c.
Pexxum poctyna ceobogHbliit ana ckaumsauua: http://edu.tusur.ru/training/publications/851.

3.8.3axapoB H.A,, Kupunnos A.M. Wccneposanue cnektpa atoma sogopoga: Metoguueckue
yKasaHua K nabopatopHoi pabote. —2011. 18 c. Pexum pocryna cBobogHbiit fAA CKauMBaHMA:
http://edu.tusur.ru/training/publications/917.
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