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Y4ebubiii ninan nabopa 2015 roga u nocaeayromux et

Pacnpenenenune paGouero BpemMenn:
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1.| Jexunu 36 | 36 | 24 96 | wacos
2.| JIaGopaTopusie paboThl 20 | 20 | 20 - 60 | yacos
3.| IlpakTHyeckune 3anaTns 34 | 34 | 24 92 | wacos
4 Kypcosoii npoexrt/pa6ora (KPC) 4acos
' (ayauropuasn) )
5.| Beero ayantopubix 3anstaii (Cymma 1-4) 90 | 90 | 68 248 | yacos
6. U3 nnx B uHTepakTHBHOI (opme 18 | 18 | 12 48 | yacos
CamocrosTenbnas paboTa cTyAeHTOB 4acoB
7. 9 | 54 | 76 220
(CPC)
8.| Bcero (6e3 sx3amena) (Cymma 5,7) 180 | 144 | 144 468 | uacos
Camocr. paGora Ha 10AroTOBKY, ci1auy 4aCOB
9. 36 36
IK3aMeHa
10, O6masn rpyroemxocts (Cymma 8,9) 180 | 144 | 180 504 | yacos
(B 324€THBIX eAMHHIAX) 5 4 5 14 | 3ET

Hupdepenunposannplii 3auer — 2,3 ceMecTphl, 3K3aMeH —4 cemecTp
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HaccmotpeHna u ogoOpeHa Ha 3acenaHny Kadenpsl
npotokosn Ne 113 ot « 20 » 4 2016 1.
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PaGoyast nporpamma cocrasiena c y4€rom Tpebopannit denepanbHoro I'ocynapcTBeHHOro
00pa3soBaTeIbHOrO0 CTAHJApPTa BBICIIErO obpasoBanus (OI'OC BO) no HampasneHHIO MONIOTOBKH
11.03.04 - «Dnexrponuka u HaHOYJIEKTPOHHKA (YpOBeHb GakanaBpHara), yTBEpKLEHHOTO IIPHKa30M
Munucrepersa o6paszosanus u Haykn Poccuiickoit ®enepannn ot 12 mapra 2015 1. No 218, paccMoTpeHa
H yTBepiIeHa Ha 3acelannn Kadeapst pusuku 20 anpens 2016 r., mpotokon Ne 113.

Pazpaboruuku  gonenr, kad. buzuku %//V"é/ Opnosckas JI.B.
(nommxHOCTB, Kadenpa) /(HSZG\:IIHCB) (®.1.0))
( f
3aB. kadenpoit  mpodeccop, kad. buzukn | A o Oxkc. EM.
(no/xHOCTB, Kadenpa) (H%}[IL/pIc ) (®.1.0)

PaGouas nporpamma cornacorana ¢ daxynsreToMm, mpodumpyomeit u BBIITyCKaloIeH kadeapamu
HarpaBJIeHHUA IOITOTOBKH (CEIHANLHOCTH).

Hexan ®OT . ) ,///%/ Bopouun A .

(na3Banue dakyiabTeTa) (tomuce) (©.1.0.)

3aB. npodunupyrometit

kadenpoir  IIpD (// ’ Muxanpuenxo C.I.
(HazBaHHe Kadeapo) (moxruce) (®.1.0))
3aB. BBITyCKAOIIEH ///
kadenpoit  [IpD / Muxansuenko C.I.
(na3BaHHe Kadeapor) (nom(/H/CL (®.1.0))
DKCIepThI: o

Kad. dusuku, gouenr rrryeg Menosnuk A.B.
(MecTo paboThl, 3aHUMaeMas JOJDKHOCTB)  (TIO/IHCE) (®.1.0.)

. -0
Kad. dus. sanexrponnxn, nomuenr ) Tees L% - Yucroenosa U.A.

(MecTo paboThl, 3aHHMaeMas JODKHOCTE) (TIOAIHCH) (®.1.0)

CornacosaHa Ha noprtane N2 6338



CornacoeaHa Ha noptane Ne 6338




3
1 Henn v 3aga4u qucuumiInab « Ouznkar»

Mozepauzanus 1 pa3BUTHe Kypca o6Ieif (pH3HKH CBI3aHbI C BO3PACTAIOLIEH POJIBIO
(yHIaMEHTANBHBIX HayK B IIOATOTOBKE GaKajiaBpa. BHenpeHue BBICOKHX TeXHOIOTHI
[Ipe/ilIojlaraeT OCHOBATEJIbHOE 3HAKOMCTBO KaK C KJACCHYECKHMHM, TaK ¥ C HOBEHIIMMH
METOJaMH M pe3yNbTaTaMH (U3HYeCKHX HcclenoBaHdH. [Ipu >ToM 6akaimaBp moskeH
IOJIy4HTh HE TOJBKO (M3MYECKHe 3HAHMS, HO U HABBIKH WX JAbHEHIIero [IOTIOJIHEHHSI,
HayHIHTLCA MOJI30BATECS COBPEMEHHOM JIUTEPATyPOH, B TOM YHCIIE 3NEKTPOHHOI.

DusiKa co3naeT YHHBEPCAIbHYIO 6asy /A H3ydeHHs 001enpodeccHOHaNBHBIX U
CHCLHATRHBIX  THCUUIUIMH, 3aKiafblBaeT (yHIAMEHT MOCIEAYIOWEro OOy4YeHHs B
Marucrparype, acnipantype. OHa Na€T lelbHOE MpeJCTaBIeHHe 0 GU3HIECKHX 3aKOHAX
OKpYAIOIIEro  MHpa B HX €IMHCTBE M B3aWMOCBA3H, BOOPYKaeT OaKalaBpOB
HEOOXOIMMbIMH 3HAHHSMH ISl PEUIEHHS HAYYHO-TEXHUYECKHX 3144 B TEOPETUYECKUX U
IPUKJIAIHBIX acIIEKTaX.

2 Mecro aucuuninHel B crpykrype OOIL: 6a3oBast 4acTh HMHK/IA o0mux
MaTeMaTH4YeCKHX H €CTEeCTBeHHOHAYYHBIX AHCIHILIHH.

Aucuummba «Pu3nka» BXOAMT B 6a30BYH0 YacTh IMKNA OOIIMX MATEMATHUCCKIX U
CCTECTBEHHOHAYYHBIX NHCLUMIUIMH B TOCYJapCTBEHHBIX 0OpPa30BATENBHBIX CTaHJapTax
Tperbero noxonenus ®I'OC BO — B.1.b.12. HU3syyenme Gu3HMKM OCHOBBIBaeTCS Ha
TIPEAMECTBYIOMNX TUCUIIMHAX: «MaremaTka». 3HaHUS M HAaBBIKH, MOJTYYEHHBIE pu
M3yYCHUH (U3MKH, HCHONB3YIOTCS B MOCISAYIOLIMX JHCHHIIHHAX ryMaHUTapHOIO,
COLUHATLHOTO M SKOHOMHYECKOro mukja: «®Punocodus», NpodheccHOHANLHOrO LHKIA:
«TeopeTuyeckne OCHOBBI  3JEKTPOTEXHHUKMY, «Martepuansl  3MeKTPOHHOH —TeXHHKHY,
«DU3NYECKHE OCHOBBI IIEKTPOHUKHY, «TBeproTenbHas deKTpoHUKa», «BakyymHas wu
IUTa3MEHHas 3JICKTPOHHMKa», «MUKpPOBOIHOBAs, KBAaHTOBAaS H OITHYECKas JJIEKTPOHHKAY,
«Du3nKa KOHICHCHPOBAHHOTO COCTOSHHUSY, «Hanoanekrponukay.

3. TpeGoBanus Kk pe3ybTaTaM OCBOCHHS AHCIHILIHHLI

B nipouiecce M3ydeHMs AUCUUIITHHBI JOKHBI OBITH copMUpPOBaHEI ClieJyIOLIHe
komnetennuy: OIIK - 1, OIIK - 2, TTK ~ 1, KOTOpble yKa3bIBAFOTCSH B COOTBETCTBHM C
®I'oC BO:

1) criocobHoCTh NpencTaBsATh anekBaTHyO COBPEMEHHOMY YPOBHIO 3HaHHH HAYYHYIO
KapTHHY MHpa Ha OCHOBE 3HaHHUS OCHOBHBIX IOJIOKEHHH, 3aKOHOB H METO/I0B
CCTECTBEHHBIX HayK U MaTematuku (OIIK-1);

2) croCOOHOCTD BBIABIATE €CTCCTBEHHOHAYYHYIO CYIIHOCTH IPo6JieM, BO3HUKAIOIIHX B
XoJie NpoeCcCHOHATBHOM IesITENbHOCTH, IPHUBIEYD 1T HX PELIEHHs COOTBETCTBYIOLIMM
(husuKO-MaTeMaTHYeCKuMit anmapat (OIIK-2);

3) crOcOGHOCTB CTPOHTH NpOCTeHIIHe GU3NYECKHE H MATEMATHIECKHE MOJIeNTH
MPHOOPOB, CXeM, YCTPOMCTB U yCTAHOBOK 3/IGKTPOHHKHU H HaHODJIEKTPOHUKHU
PasIMYHOro GyHKIHOHAIBHOIO HA3HAYEHMS, 4 TAKKe HCIIOTb30BATh CTaHAapTHEIE
pOrpaMMHBIE CPE/ICTBA HX KOMITBIOTEpHOTO Mosetiposanus (ITK-1).

B pesysibrate H3ydeHUs IUCUMIITMHEL CTYIEHT JOJDKEH:
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3uaTh:

- OCHOBHbBIE 3aKOHBI MEXaHHKH;

- OCHOBHBIE 3aKOHBI TEPMOJIHHAMHUKU H MOJIEKYJISpHOH QU3HKH;

- OCHOBHBbIE 3aKOHBI JJIEKTPHUYECTBA H MarHeTHU3MA,

- OCHOBBI TEOPHH KOJIEOaHHUH U BOJH, OIITHUKH;

- OCHOBBI KBaHTOBOW (HM3HKU M GU3NKH TBEPAOTO TeEJa;

- OCHOBBI SJICPHOM QU3UKH ¥ QU3UKH dJIEMEHTAPHbIX JaCTHII.

YMmerb:

- CTPOWTH MaTeMaTHYEeCKHE MOIE/IH pU3MUECKHUX SBJIEHUH H IPOLECCOB;

- peliaTh THIOBbIE IPUKIIAIHbIE Gu3MUecKHre 3a0a4K;

- aHaJIW3UpOBaTh W MPUMEHATH Gu3nyecKue SBJICHHA H 3QQeKTl AN pelIeHUs
NPaKTUYECKHX 3a/1a4

Baagers:

- HaBBIKAMHU TEOPETHUECKOI'0 UCCIIeIOBAHH GH3UYEeCKUX ABIEHHH U IIPOLECCOB;

- HABBIKAMH NIPOBeeHUS (PU3UUECKOTr0 SKCICPUMEHTA H 06paboTKH ero pe3yibTaToB.

4. O6beM AHCHHITHHBI H BUABI y4eOHOH paGoTsl

O6111ag TpyJOeMKOCTh JUCIUILUIHHBI COCTAB/IACT 14 3ageTHbIX equuAll (3ET).
Bup yue6HOH paboThI Bcero | CemecTpsl
4acoB
1 2 3 4
'AyAHTOpHBIE 3aHATHS (BCero) | | 248 | 90 | 90 | 68
B tom ugucie:
Jlexuuu 96 36 | 36 | 24
JIa6oparopusie pabotsl (JIP) 60 20 | 20 | 20
ITpakTrueckue 3anstus (IT3) 78 34 | 34 | 24
CamocrosTejbHas paboTa (Bcero) 220 | | 90 | 54 | 76
B ToMm uncie:
[TpopaboTKa JNEKIHOHHOTr0 MaTepuaia 1 70 25 1 25 | 20
[TOITOTOBKA K KOHTPOJIbHBIM MEPONIPUATHAM
[ToaroroBka K MPaKTHYECKHM 3aHATHAM H 102 35 35 32
BBITIOJIHEHNE HHMBUIYTBHBIX 3a1aHHI
IMoaroToBKa K BBINOJIHEHHIO U 3alIMTE 48 16 | 16 | 16

nabopaTopHbIX paboT

Buz npoMexyTOUHOH aTTecTaunu (9K3aMeH) 36 36
O61wast TpyA0EMKOCTb, | yac 504 180 | 144 | 180
BagyeTHblE €IUHULIBI TPYIOEMKOCT} 14 5 4 5

JlnbdepeHunpoBaHHbIH 3a4eT — 2, 3 cemMeCTphl
Dx3aMeH 4 ceMecTp
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S. Conepxanue TUCUUTLTHHBL
5.1. Pazgens! qucuumiuy u BHIbI 3aHATHU

: =~ | Dopmupy-
Eow | E oL s o S
Ne HaumeHoBanue pasnena § g = é E § g c% § 5 SMBbIE
/i JUCUUTUTHHEL s ‘é = £3 2§ 5 5 5| oMmeren
SRS S 2 s0 s o528 1895071
A 2| (OIIK, 1K)
BTOPOH CEMECTP
1 Knaccuyeckas u 10 8 10 26 54 OIlK-1,
PEIATHBUCTCKAsI MEXaHHKA OI1K-2
2 Mounekynsapuas pusuxa. | 8 4 8 26 46 OIIK-1,
Tepmoaunramuxa. OIIK-2
3 DNeKTpocTaTHKA 10 |8 10 26 54 OIK-1,
OIlK-2,
TTK-1
4 [MocrostunbIix 8 6 12 26 OIlK-1,
3JIEKTPUYECKHIi TOK B OI'lK-2,
MeTajlax, BAKyyMe U razax IIK-1
TPETUU CEMECTP
5 ONeKTPOMAarHeTH3M 12 8 10 18 48 | OIK-1,
OIlK-2,
ITK-1
6 Konebanusa u BoHEI 10 4 8 18 40 | OIIK-1,
OITK-2,
IK-1
7 Bonnosas onruka. 14 8 16 18 56 | OIIK-1,
B3aumoneiicteue OIlK-2,
U3JIyYEeHHS C BEIECTBOM. IK-1
KBanToBast onruka
YETBEPTLIM CEMECTP
8 OneMeHTBl KBaHTOBOH 10 12 12 30 64 OIK-1,
MEXaHUKHU OIK-2,
I1K-1
9 DIIeMeHTBI KBAHTOBOM 8 8 6 24 46 OIK-1,
CTaTHCTHKU U GU3UKU OIIK-2,
TBEPAOTO Tea IK-1
10 DIIeMEHTH! siepHOi 6 6 22 34 OI'K-1
u3uky u puznku
3IEMEHTAPHBIX YACTHII.
CospeMenHnas puznueckas
KapTHHA MHUpa

HTOTI 0, yacos 96 60 92 220 468
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5.2 Comep:xaHue pa3iejioB IHCUHILIHHDI

6
(110 JIeKIUAM)

Ne
n

HaunmMmeHopaHue
pa3znenos

ConepxaHue pasjiesioB

Tpynoém-
KOCTh
(uac)

(DOpMpreMblg
KOMIOETCHIMH
(OTIK, T1K)

Kiaaccuueckas H
peJISTHBHCTCKAS
MeXaHHKA

1.1 Beenenne. Pusuka B CUCTEME eCTECTBCHHBIX
nayk. O6imas cTpyKTypa Kypca (bHU3HKH.
Mexanuka. OCHOBHBIE KHHEMATHYECKHE
XapaKTepHUCTHKH TTOCTYMATEIbHOTO U
BpAIATEITHHOTO JIBHKEHHUS.

1.2 VHeplMasIbHBIE CHCTEMBI OTCUETA M 3aKOHBI
Herotona. Cuiel B MexaHuke. PaboTta B
kuHeTHdeckas dHeprus. KoHcepBaTHBHbBIC CHIIBI

1 IOTeHIHanbpHas sHeprus. CBs3b MEXIY CHIIOH U

HOTEHIHATBHOH dHepruei. 3aKOH COXpaHeHUA
[IOJIHOM MEXaHHYECKOH DHEPTUU B ITOJTIC
MOTEHIHATBHBIX CHJI. 3aKOH COXPaHCHUA
MMITy/Tbca. AGCONIOTHO YIPYTHH B HEYTIpYTHH
yJaaphbl.

1.3 HeunepuuaipHble CHCTEMBI OTCUETA. Cusl
pHepHuH. [[BIKEHHE B [0JIE TATOTCHHS.

1.4 TToHsiTHE aOCOMIOTHO TBEPJIOTO TEIA.
OCHOBHOE ypaBHEHHE JUHAMHKA aOCOIOTHO
TBeporo Tena. MOMEHT HHEPLUH. Moment
cuyIbl. MOMEHT UMITYJIbCa. 3aKOH COXPaHCHHUA
MoMenTa HMnysbca. KnHerudeckas SHEPTHs
BpAIAoMerocs Tena.

1.5 MMocrynars DifHiTeitna. KuneMaTrka
CIeIHATBHON TEOpUH OTHOCHUTEIBHOCTH.
JlnHAMHUKA CICIHATBHON TCOPHH
oTHOCHTENBHOCTH. [ToHsTHEe 06 001eH Teopur
OTHOCHTEJIBHOCTH.

10

OIK-1,
OI1K-2

MoJekyasipHas
duzuka.
TepMoaHHAMHKA.

2.1 MHKPOCOCTOSIHHE ¥ MAaKPOCOCTOSHHE.
OyYHKINH COCTOSHHUS. Y PaBHEHHA COCTOAHNA
JAeabHOTO H peaibHOro rasa. Pacnpenenenue
SHEPTHH T10 CTETIeHSIM CBOOOIBL. OyHKINU
mporiecca. BHYTPEHHSIS SHEPIUs HACATBHOTO
peasHoro rasa. Padora. [leppoe Haqamo
TePMOIMHAMUKH. ATHabaTHeCKnH Npomecc.

7 2 TemnoéMKOCTh HieansHoro rasa. Kparkue
CBeJIEHHS 13 TEOPHH BEPOSTHOCTEH.
Pacrpe/eieHAs. MOJIEKYJT IO CKOPOCTAM H
KHHETHYECCKHM SHEPTUsaM. bapoMeTpuyecKas
dopmysa. Pacnpejie/ieHHe MOJICKYII ITO
MOTEHIHAIHHBIM JHEPIHAM (PaclpeaeICHUC
Bonpimana). Pacnipenenenune Makcaeia-
bonpumMana.

2.3 CraTMcTHYECKUH BeC U SHTPOIHL.
O6paTuMBble 1 HEOOPATHMBIE IPOLECCHI. 3akoH
BO3pacTanus SHTponuy. TpeTbe Hadano
TepMOJUMHAMHKH. TepMoMHAMUYECKAH CMBIC
suTponuH. TeroBble MalHHBL.

L

OIlK-1,
OIlK-2

L
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2.4 DneMenTH! Pusnyeckoit kunetuky, Yactora
CTONIKHOBEHHH, BpeMs U JUIMHA cBOGOAHOrO
npobera. SIBneHus nepenoca B razax - mabdysus,
BHYTPEHHEE TPEHHE, TEILIONPOBOJHOCTS.
3aBuHCHMOCTE K03 dHIIHEHTOB IepeHoca ot
JIaBJICHHS U TEMIIEpATyphI ra3a.

3 DJIEKTPOCTATHKA

3.1 IloHATHE 3MEKTPOCTATHYECKOrO OIS,
XapaKkTepHCTHKH 3JIEKTPHYCCKOTO MO Teopema
l'aycca mna BexTopa nanpsxennocTH
SEKTPOCTATHYECKOTO 10 B BaKyyMe.
[Ipumenenne reopems aycca k pacuery
HaNpPKEHHOCTH 3JIEKTPUIECKUX HOJIEH.

3.2 PaboTa CHII 9/IeKTPHYECKOTO OIS, Teopema
O HUPKYJISIHH BEKTOpa HANPAKEHHOCTH TIOJIA.
Hotennman u pasHocTs noTeHIHMAaTOB. CBI3E
MEXKy HAPSOKEHHOCTBIO H IOTEHIHATIOM.
Pacyet norennmanos npocreitimmx
DIIEKTPHYECKHX TOJIEH.

3.3 DneKTpHYeckoe moe Ao,
DNEKTPUYECKHI TUITONb BO BHELTHEM
SJICKTPHIECKOM Mote. SIBieHue nonspusanuu
AHINEKTPUKOB. [lonspusoBanHOCTs AHANEKTpHKA
U TU3JIEKTPHYECKAs! BOCTIPHUMYHBOCTb.

3.4 DnexTpHYecKoe cMelleHHe. Teopema I'aycca
JUTA BEKTOPA IEKTPUUECKOrO CMEIIEHH.
OneKTpuecKoe 1osle B IM3NEKTpHKe. Y CI0BHS Ha
TPaHHLE [BYX JAHAJIEKTPHKOB.

3.5 Dnextpuueckoe moje BHYTPH IPOBOJIHHKA H Y
cro mosepxHoctd. Pacnipenenenue sapsna B
npoBoaHuKe. IlpoBonuuky B anexTprueckom
1nojie. DJIEKTPOEMKOCTD YeJHHEHHOTO
nposoanuka. Konnencatopsr. Dueprus
3apsKEHHOTO KOHIEHCATOpa. DHEPrHs
SNCKTPpHYECKOro noisi. O0bEMHAS MIOTHOCTD
JHEPTHH.

10

4 IocTostHubIH

IEKTPHYECKHI
TOK B MeTaJLiax,
BaKyyMy H rasax

4.1 locTostHHBI dneKTpHYecKuit TOK. CHna 1
TJIOTHOCTD TOKA. 3aBUCHMOCTD IUIOTHOCTH TOKA
OT XapaKTEPUCTHK HOCHTeNEH Toka. Y paBHeHHe
HEIIPEPBIBHOCTH IS INIOTHOCTH TOKA.

4.2 CroponHne cunbl 1 3.1.c. 3akon OMa u
Hbxoyns - Jlenua B nuddepernmanproi u
HHTETpaibHON hopMe. MomHOCTS TOKA.

4.3 Dnexrpudeckuii Tok B BakyyMe. 3akoH
Borycnasckoro — Jlenrmopa.

4.4 DnexTpuYeckuii TOK B rasax. Buner razoserx
paspanoB. Monunsanus raza. PexomGunarus
HOHOB. HecaMocTosTensHbli 1
CaMOCTOATEJIbHBIN paspsaasl. Bropuunas sMuccus.
Ioustue o nnasme. [Tnasma B MaruuTHOM 1107E.

OIK-1,
OIK-2,
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5 DeKTpoMarHe-
TH3M

5.1 MarsuTHoe Ioje B Bakyyme. 3akoH buo-
Casapa-Jlamnaca. Teopema "aycca amist BeKTOpa
ArHUTHOW HHIYKIINH.

5.2 Teopema 0 HHPKYJSAIHH BEKTOPA MAarHuTHOH
urayknad. [lone coeHona ¥ TOPORIA.

5.3 JIBu)KEHHE 3apAI0B H TOKOB B MArHUTHOM
none. Cuna Ammepa. Cuna Jlopesna. Pabora,
coBeplIaeMasi Py epeMeIleHHH TPOBOIHIKA 1
KOHTYpa C TOKOM B MarHMTHOM none.2pdexr
Xomnna.

5.4 MaraaTHoOe T1oJIe B BellecTBe. BHUIIbI
MarseTukoB. HamarnumueHHOCTh. BekTop
HANPSKEHHOCTH MarHUTHOTO noJis. MarnuTHast
IPOHMIAEMOCTH cpefibl. TeopeMa O HUPKyYIALHMH
BEKTOpPa HAIPSHKEHHOCTH MarHUTHOTO TOJIA.

5.5 SpneHue DIEKTPOMArHUTHOM — HHIYKIHH.
[pupona 3.4.c. HEAYKIMK. LIHpKy/AIUsS BEKTOpA
HANPHKEHHOCTH BHXPEBOTO MArHMTHOTO MOJIL.
SpieHHe  CaMOMHAYKIHMH.  VIHIYKTHBHOCTS.
BzapMuas HMEAyKIMS. TOK [pH 3aMBIKaHHH H
pa3sMBIKAHUH IETH.

5.6 Dueprus MarHuTHOrO Moy, OOBEMHAL
[IOTHOCTH JHeprud. BUXpeBoe 371eKTPUIECKOoe
noste. Tok cmemnenus. Y pasHeHus Maxkcseluia B
HHTErpatbHOi U HuddepenIHatbHON dhopmax.
OTHOCHTEIHHOCTD SJIEKTPHIECKOI0 1 MArHUTHOTO
TIoJIeH.

12

OIK-1, |
OITK-2,

6 KoJjiedoanusa u
BOJIHBI

6.1 Mexannueckue xonebanus. MneanpHpri
rapMOHHYECKHH OCIHIIATOP.
Tuddepenupanpaoe ypaBHeHHE TapMOHIIECKOro
OCIIHILIATOPA ¥ €r0 PelleHue. AMIIHTYA,
yactoTa 1 (haza KoneGanui. DHEPrusl
rapMOHHYECKOT0 KOJIeOaHH .

6.2 CBoGOIHbIE 3aTyXatoLye KojebaHus
OCIIJUIATOpA C MOTEPAMH. BBIHYKICHHBIC
xonebanus. Croxenne Konebanuil (bueHus,
durypst Jluccaxy). [loHsTHe 0 CHEKTPE
Konebanuit. CBA3aHHBIC KONEOAHHU.

6.3 DIeKTPOMarHHTHEIE KOJeOaHus. CBoboHbIE
KoJIeOaHus — COOCTBEHHBIE H 3aTyXatOLIHE.
BrmykaeHHble KonebaHus. Pe3oHaHC TOKa 1
Hanpsokenust. [lepeMeHHbIA TOK.
BbICOKOYACTOTHBIE TOKH.

6.4 BoJHBI B IIPYTo#l cpesie. Y paBHEHHE BOJIHBL.
JliMHa BOJHBL, aMILIMTY I BOJIHBI, BOITHOBOE
wucio, dasa BosHbL PazoBasg CKOPOCTh YIPYTrHX
BOJIH B ra3ax, )KUIKOCTSAX U TBEP/IBIX TeNaX.
['pynnosast ckopocth. BoIHOBOE ypaBHEHHE.
JHepreTHIeCKHe XapakTePUCTHKH yIIPYTHX BOJH.
Bextop YMoBa. MHTEHCHBHOCTS.
Untepdeperins 0 qudpaxitus BOIH. Crosune
pouabl. Dd ekt Jloriepa B akyCTUKE.

6.5 DIeKTpOMarHUTHBIC BOJTHBL VY papHeHus
IIOCKAX M ChepHUeCKHX BOIH. BonHOBOS

10

OIIK-1,
OIIK-2,
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YPaBHEHHE JJI 3AEKTPOMATrHHTHOTO TTOJIS.
OHepreTHYECKHE XapaKTepUCTHKA
JJICKTPOMArHUTHLIX BOJH. Bextop YMoBa —
[TofinTHHrA.

7 BoJsiHoBast onTuka.
B3zanmopeiicTtBue
H3JIYYeHH ¢
BEIECTBOM.
KBanroBas
ONTHKA

7.1 KorepeHTHOCTE CBETOBBIX BOJIH.
HUntepdepennus cera oT aABYX KOTepEeHTHBIX
UCTOYHHKOB. Onbrr 10nra. UHTepdepenmms
CBETa B TOHKHX IUIeHKax. [IpocBeTnienne omruxy.
Hurepdepomerpsr.

7.2 Nudpaxuus cerossix ponn. [puamumn
[Notirenca-®penens. Meton 30n Dpenes.
Hudpaxuns Openens va oTBepcTHH U IHCKE.

7.3 Nudpaxuns Opaynrodepa Ha oqHOM meny u
Iu(ppakMoHHOI pemietke. Paspemaromas
CIOCOOHOCTH ONTHYECKUX Mpu6opos. [lonsTue o
roJIorpaduIecKOM METOIE OAYIEHHS U
BOCCTAHOBJIEHUS H300paKEHUH.

7.4 Tlonapusaums cBeta. EcTecTBenHbI 1
NOJApH30BaHHbIH cBeT. [lonydyenne u ananus
JHHEHHO-NIOJISIPH30BAHHOTO CBETA. 3aKOH
Marmoca. [Tonspusanus ceera mpu OTPaKEHHH.
3axon Bprocrepa. [IBoitHoe JIy4ernpesioMIeHHeE.
[TpoxoxneHue caera yepes mneiinble ¢a3oBrle
IaCTHHKH. MHTepdepeHuus nonapru3oBaHHoro
ceera. MckyccrBennas onriueckas AHH30TPOITHS.
DJEKTPOONTHYECKHME H MATHUTOONITHYECKHE

3¢ deKThl.

7.5 B3aumoeiicTBue n3ydenus ¢ BEINECTBOM.
Hopmanbnas u anomansnas mucnepenn.
IHornomenue cpera. 3akon Byrepa. Casss
MUCIIEPCHHU C MMOTJoMEeHHeM. PaccesHue cBera.
7.6 TemnoBoe U3/IyYeHHE U IFOMUHECHEHIIHS.
CreKTpalibHBIe XapaKTEPHCTHKH TEIIOBOrO
H3JIydeHHs. AGCOMIOTHO YepHoe Teno. 3aKoH
Kupxroda. 3akon Credana — Bonsimana.
3akonsl Buna. ®opmysna ITnanka. Keantosoe
00BSCHEHHE 3aKOHOB TETUIOBOTO H3TyYeHHUS.

7.7 KopnyckynisipHO-BOTHOBOIH Jyalu3M CBeTa.
D¢ dext Kommrrona. {apienue ceera.

14

OIK-1,
OIlK-2,
IK-1

JIEeMEHTBI
8 KBaHTOBOMH
MEXAHUKH

8.1 BonnoBsle cBoiicTa Mukpouacthit, [ umoresa
Ae bpoiins. Tudpaxuns MukpouacTuir.
CooTnomrenne HeonpenenénuocTeit I eizeHbepra.
Bonnosas pynkuus, ee cratucrHdeckuit cMbIcL.
Ypasuenne [lpenunrepa. Ksantopas JacTuila B
IPAMOYTOJIBHOHN NOTEHIIHAIILHOH AMe.

8.2 Ilygok wactuy B mone NIPSAMOYTOJIBHOTO
NoTeHUHATBHOrO Oapbepa. TyHHeNbHBIH 2 pexT.
8.3 INonsTHE COBCTBEHHOrO MATHUTHOIO MOMEHTA
HacTHIIB! K CITHHA. [10/IHEIH MOMEHT HMITYITbCA

10

OIlK-1,
OI'K-2,
TK-1
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yacTHI! U TTOIHBIA MArHUTHBIL MOMEHT.
KBaHTOBOMEXaHHYECKOE OIMCAHNUE aTOMOB.
Craunonapnoe ypaHenue lIperunrepa s
aToMma Boj1opoa. BonHoBble QyHKIMH B
KBaHTOBBIE ycia. TeopHst MHOTO3JIEKTPOHHOTO
aroma. [Tpuauun [laymu. KpatHocTb
BeIpOXIeHHs. [IpaBrIia 0T00pa I KBAHTOBBIX
nepexo/0B. MeXaHHUeCKHH 1 MarHUTHBIN
MOMEHTSEI amomog. | ipOMarHuTHOe OTHOUICHHE.
Onpit ltepra u [epnaxa. Dpoext 3eemana 1
[Itapka. DMIHPHYECKHE 3aKOHOMEPHOCTH B
aroMHbIX crekrpax. Popmyna bareMepa.
8.4 KpanroBas TeopHs MOJTeKyJl. KsantoBas
npHposa KoBaneHTHOH cBsi3u. ITonaThe 06
oOMeHHOM B3auMoieHcTBIH. CIIeKTphl MOJICKYIT —
3JIeKTpOHHBIE, KoyeOaTenbHbIe, BpallaTeIbHBIC.
KoMOuHAIMOHHOE pacCessHUe CBETA.
8.5 OnTHuecKHe KBaHTOBbIE TCHEPATOPBI.
CroHTaHHOE H MHIYIIMPOBAHHOE U3JIyYEHHE.
UnBepcHOe cocTosiHuE BemecTsa. OCHOBHBIC
KOMITOHEHTEHI Jlazepa. Y CIIOBHS YCUJICHHA H
resepaiud cBeta. CBOHCTBA JA3EPHOTO
m3nyvenus. OCHOBHBIE THIIBI JIA3€POB U HX
[IPUMCHEHHE.

L

DIeMeHThbI
KBaHTOBOM
CTATHCTHKH H
(pM3NKH TBEPAOT0
TEaa

9.1 OCHOBBI KBAHTOROH CTATHCTHIECKOH (GH3HKH.
TIpHHIMI TOXK/IECTBEHHOCTH YacTHIL. bo30HEI 1
¢epmuonbl. PazoBOe NPOCTPAHCTBO H GbyHKUIHA
pacnpenenenus. Pacnpesenenus bose —
Ditamreiina 1 ®epmu — Jlupaka. [lonstie
[LJIOTHOCTH COCTOSHHI. DOTOHHBIH HleaNbHbIH
ra3. Pacpesiesienue GOTOHOB IO SHEPTHSM.
dopmyna [1nanka.

9.2 DJIeKTPOHHBIN HAeAIBHBIH Ta3.
Pacripesie/ieHye 3JIEKTPOHOB 110 SHEPTHSM IIPH
pa3IMYHBIX TeMIepaTypax. 3aBHCUMOCTE YPOBHA
depMu OT TEMIIEPATYPBL.

9.3 TeopHs TEILIOEMKOCTH TBEPIbIX TeIl.
JemenTHl kpucTautorpaduu. Temnosbie
KOJIebaHUs KPHCTLIHIECKOH PeLIECTKH.
TerUtoBble CBONCTBA TBEPABIX TeNl. TeopHs
TeruroeMKocTH DiininTeiiHa. Teopus
termoeMkocTH Jlebas.

9.4 DeMeHTHI 30HHON TEOPHH TBEPIBIX TeJL.
Pacinenienue SHepreTHUecKnX yposHeit Iipu
06pa30BaHHH KPHCTAUINIECKOH PEIICTKH.
DHepreTHUecKUe 30HbI B KPUCTALIAX.
PacripesesieHHe dEKTPOHOB 110 SHEPreTHHECKHM
30HaM. MeTasuIbl, TOIYIIPOBOJAHHKH U
JMAJIEKTPHKH B 30HHOK Teopun. KBanToBast
Teopusl HEKTPOIPOBOHOCTH TBEPABIX TET.

OIK-1,
OI1K-2,
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10

JJIEeMEeHThI 10.1 Crpoenue snep. Pasmep siep. Snepueie 6 OIlK-1
sitepHoii pusuku u | cuitbl. JJedeKT Macehl, JHeprus CBAIN U
$pmnkn YCTOHYHBOCTH s1ep. MOMEHT HMITy/Ibca 1
JJIEMCHTAPHBIX | MaTHHTHBIH MOMEHT siipa. Bo3GyxieHmbie
4acTHIL. COCTOSHUS S/IEp ¥ raMMa-u3iydeHue. D ekt
CoBpemennasn Meccbayspa. PagnoaktusaocTs ajep. 3aKon
buznueckan PalnoaKTHBHOTO pacliaja.
KapTHHA MHpa 10.2 Anepuvie peaxiun. Krnaccuduxanus

SAJICPHBIX PEAKIMH. DHEPrUs AAepHOM peaKIliy.
HekyceTBennas paqumoakTiBHOCTS. Peakiiis
nenennst. Peakuus cunresa. ITpoGrema
YUPABJISEMBIX TEPMOSACPHBIX PEaKIIHi.

10.3 DnemenTtapusle yacTHIBL THITB!
(GyHIaMeHTANbHBIX B3aHMOIeHCTBHIL.
Kiaccudukanms u B3anmuas IIPEBPaIIaeMoOCThb
SJIEMCHTAPHBIX YacTHL. JIenTOHEI ¥ anpoHEL
Antnyactunsl. Ksapkosas Momess aZIpOHOB.
CoBpemennas dpusndeckas xaprrna MHpa.

5.3. Pasaesibl AHCHMIIMHDI 1 MEKAHCUMIVIHHAPHbIE CBS3H ¢ 06ecneYHBAIOIHMH
(npeablIymiHMu) M obecreunBaeMbIMH (mocneaylommuMu) IHCHHIIMHAMH

No Haumenosanue Ne Ne pazzienos naunoit muciuruMHe! 13 TabIL.5, 1, nst KoTOpBIX
/1 obecrneunBaomux HEOOXO0IMMO H3yueHHe 06eceYHBArOIIHX (npenpLaymx) u
(penpiAyImuX) u obecre HBaeMbIX (IOCTEYIOMHUX ) AHCITHILIHH
obecrieynBaeMbIxX 1 2 3 4 5 6 7 8 9 10
(mocnexyromux)
JUCHHILIHH
IpenmecTByomue qucuuanIMHbI
l.lelcmaﬁmaTemaTnKa,+l+[+!+|+l+,+|+l+ +
IMocrenyromue aucuumMHbI
I | Teopernueckue + + + + +
OCHOBBI
3JIEeKTPOTEXHHKH
2 | Marepuajsi + + + + + + +
IIEKTPOHHOMH
TeXHHKH
3| Teepaoreanuas + + + + +
JJIEKTPOHHKA
4 | ®du3nka KoHgen- + + + + +
CHPOBAHHOTI'0
COCTOSTHHSA
5 | MuaxpososinoBas, + + + + + + + 1+
KBAaHTOBAasi U OIITH-
YecKasl 3JIeKTPOHHKA
¢ | HaHodJleKTpoHuKa + + + + + + + + |+
7 | BakyymHast 0 mias- + + + + + + + |+
MEHHasl DJIEKTPOHHKA
8 | duzHYecKHE OCHOBBI + + + + + + + +
YICKTPOHHKH
9 | ®uiocodus + + + + +
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5.4. CooTBeTCTBHE KOMIeTeH 1, popMuUpyeMbIX NPH H3y4eHHH AMCHHUTIHHBI, H
BH/0B 3aHATHH

Ilepeuens Bupl 3aHATHH DopMbl KOHTPOJIS ]
KOMITETEHIHH
Jlexuuu | Jlaboparopusle | [IpakTuyeckue CamocTtosTelbHas
3aHSATHSA 3aHATHA paboTa CTy/IeHTa
OI1K-1 + + + + TecToBBIH ONIPOC, OTUET

o 1abopaTopHOH
paboTe, KOHCHEKT
OIIK-2 + + + + UuauBAyalbHOE
3a/laHue, KOHTPOJIbHAs
paboTa, KOHCIICKT

IK-1 + + + OtyeT 0o 1ab6OPaTOPHOM
paboTe, HHANBHIYAIbHOE
3a/jaHue, KOHCITEKT

6. MeTtoapb! H popMbI OPraHU3aUUH 00yUeHHs
TexXHOJIOTHH HHTEPAKTHBHOr0 00y4eHHsi NPH pa3sHbIX dopmax 3aHATHIi B Yacax

®opmet | Jlexmuu | [TpakTHHeCcKHe JlabopaTOpHBIC | poer,
Meroapl (4ac) 3aHATHA (4ac) SARATHA (gac)
(gac)

3aruTa HHIMBHAYATBHBIX 3a/laHH# C 110- 12 12
MOLIBIO KOMITBIOTEPHBIX TEXHOJIOTHH
TecToBBII ONPOC Ha JISKIHAX, 00CYKACHHE 6 6
MyJIbTHMEIHIHBIX AeMOHCTpaly
VY CTHBIH HIIM TECTOBBIM OIIPOC IIPH 10 10
JOMYyCKe M 3aluTe 1abopaTopHbIX pabot
BrimonHenye 3ajaHuil B IpyIax Ha g g
MPaKTHKE
Pemenue cuTyalMOHHBIX 3a/1a4 Ha g g
npuMepe JIEKIMOHHBIX JEMOHCTpaIHi
JlenoBas urpa 4 4
TOro MHTEPAKTHBHBIX 3aHATHI 14 24 10 48
7. JlaGopaTOpHbIA NPAKTHKYM

Ne HauMenoBan#e 1a00paTopHAIX paboT Tpyno- KomnereHIH
pa3znena u3 €MKOCTh OI1K, TIK
tabi. 5.1 (gac.)

1 e Bommoe sansTHe. MeToKa 06paboTKH 8 OIlK-1,

pe3yJIbTaTOB U3MEPCHHH. OI1K-2
e Kunemarnka paBHOYCKOPEHHOTO
BpalleHus.

o JluHaMuKa MasTHHKA Obepbeka.
¢ MoOMEHT HHEPIIUH TBEPIBIX TEJI. TEIL.
e MoOMeHT HHEPIH TBEPIbIX TCI. TCJI.

|-
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Usyuenne pacupenenenns Makcpenna. 4 OIlK-1,
Wsyuenne pacnpenenenns Bosibumana OITK-2
Onpenenenne oTHOmMEHHS

TeILNTOEMKOCTeH ra3a metogoM Kitemana

u Jlesopma.

TennonposoasocTs rasos.

Msyyenne snextpoctaTnueckoro noms 8 OIK-1,
H3y4enue CBOHCTB MUIEKTPHKOB B OIIK-2,
T0JI€ MJIOCKOTO KOHACHCATOPA. ITK-1
U3yveHne MaruuTHOrO M0JIA HA OcH 8 OIK-1,
KPYTOBOTO BHTKA. OIK-2,
Onpenenenne yaesnsHoro sapsga IK-1
3JIKTPOHA METOJIOM MarHETPOHa.

ClI0KeHHe B3aHMHO IIEpTeH IHKYIIPHBIX 4 OIK-1,
Konebanuit (Gpurypsi Jluccaxy). OIIK-2,
Hsydenwne 3aryxarommx [K-1
ANIEKTPOMATHHUTHBIX KOJICOAHHIA.

Wzyuenne 3atyxaromux koebanmii

KpecTo00pa3HOro MasiTHHKA.

Wsyuenue unrepdepenuun naseproro 8 OIIK-1,
H3JTydeHU. OIlK-2,
W3y4enne mudpakuun mazeproro IK-1
U3JTY9YeHHS.

Usyyenne sBreHns nonspusanuu ceera.

W3zydenwue Teriosoro namyuenus.

3y4enne sremmnero gorosddexra.

Iposepka cootHomEeHNS

HEONPEAENEeHHOCTEH I ()OTOHOB. 12 OlIIK-1 ,
Wsyyenne criektpa H3JIYyYCHHS aTOMOB OIlK-2,
BOZOpoOJa. IIK- 1
Usy4venne razosoro nasepa.

Oripenenenne WHpPHAEI 3anpemmeH o 8 OIK-1,
30HBI [TOJIYTIPOBOIHHKA ONTHYECKHM OIlK-2,
METOJIOM. TIK-1

Onpenenenye WHpHHBI 3anpeleHHO
30HBI MOJTYIIPOBOAHUKA 110
TEMIIEPATYPHON 3aBHCHMOCTH 0OPaTHOrO
TOKa THOJA.

TyuuenbHeI 30 ekt B BEIPOXIEHHOM

p-n — nepexoye.
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8. [IpakTHyecKue 3aHATHH

Ne TeMaTrKa PAKTHYECKUX 3aHATHH Tpynoem- | KomnereHnus
pasziena M3 KOCTh OIIK, TIK
tabmn. 5.1 (gac.)

1 e Kumemaryuka MoCTYIATEIBHOTO JABHKCHHA 10 OIK-1,

¢ KunemaTuka BpallaTeJbHOTO JIBHKCHUA OTIK-2
e 3aKOHBI JUHAMHKH
e Paborta, sHeprHH. 3aKOHBI COXPAHECHHS
e PensdTHBHCTCKAS MCXAHHKA s
2 e Kilaccuyeckue CTaTHCTHKH 8 OIIK-1,
e IlepBoe Ha4yano TEPMOIMHAMHUKH. OIIK-2
Hzonporuecchr
e Durponus. Bropoe Hayano TepMOJHHAMUKHA
e SIBienus mepeHoca B razax
3 e  DJIEKTPOCTATHYECKOE MOJIE B BAKyyMe 10 OIK-1,
e Teopema Ocrporpajckoro-l'aycca amis OIK-2,I1IK-1
HaNpPsHKEHHOCTH 1015
e Pa6ora, nmoreniman DCII
e DCII B BemecTBe
e Dneprus OCII
4 e DeKTpUYECKMH TOK B MeTaJlIaX 6 OIIK-1,
e DieKkTpHYECKHH TOK B BaKyyMe OIlK-2,
e DneKTpHYECKUH TOK B rasax IK-1
5 e Marnutnoe noie (MIT) B Bakyyme. Bekrop 10 OI'K-1,
MarauTHON HHAyKuKH. 3akoH bro-Casapa- OIlK-2,
Jlannaca TK-1
e [lepeMelieHre POBOIHUKOB C TOKOM B
MIL, mBuxenue 3apsanos B MII
e SIBneHHE DIEKTPOMATHUTHON HHTYKIIHH.
DHeprust MArHUTHOTO MOJISL
e MarauTHOE I10JI€ B BEIICCTBE.
e VpaBHeHHs MakcBemia
6 e [apMOHHYECKHE, 3aTYXAIOMHE KosebaHus 8 OIK-1,
e BrmykieHHbIe KojeOaHus pa3nuYHOA OIK-2,
npupoel. Pe3onanc [K-1
e Bonnsl B ynpyro# cpene.
e DieKTPOMarHUTHEIC BOJIHBI. JHEPrus
BOJIHBI
7 e VnTepdepeHius ceTa 16 OIK-1,
e Jludpakuus cBera OIK-2,
o [lomspuzaius cBeTa TIK-1
¢ BsauMogneiicTBHE H3Iy4YEHHS C BELECTBOM
e TemuoBoe H3Iy4YeHUE
e Buemmnwuit GpoTodpdexTt
e Dddexr Komrrona
¢ JlaBneHue cBeTA
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8 e BojHoBbIE cBOiicTBA BEILECTBA. 12 OIK-1,
CootHoureHue HEOoNpeeIeHHOCTEH QHK-Q,

* VYpasrenue Ilpemunrepa. Mukpouactuua s TK-1
NOTEHLHAIBHOH IMe.,

* llorennmanbuelii  Gaprep. TyHHENBHBIH

s dexr

* KsaHTOBO-MexaHHUEeCKOE OITHCAHHE
CTPOEHHS H CIIEKTPOB aTOMOB

¢ KBaHTOBO-MexaHHYECKOE OITHCaHUE

CTPOCHHS H CIEKTPOB MOJIEKYT.
* Kombunanuonnoe  paccesame  crera.
WuBepcus nacenennoctn. Jlasepet

9 e KBaHTOBEIE cTAaTHCTHKH 6 OIIK-1,
e Ternosble crolicTBa TBEPIBIX TeH OH}(_2,
®  DIIEKTPONPOBOIHOCTh TBEPJBIX TEN [1K-1

Konraxrer tBepapIx Tes

10 * Crpoenme w® cBoiictBa sgep 3akom 6 OI'lK-1
PaTHOaKTUBHOrO pacnanaa

® SlnepHbie peakuun

® DneMeHTapHble wacTHUBL.  DH3HuecKas
KapTHHA MHpa

9. CamocrosiTenbnas pa6ora

Ne pasnmena Temaruka camocTostTesEHOlM Tpyno- Kowmre- Kontpoin
u3  Tab. paboTel €MKOCTh TEHIHH BBUIOJIHEHUS
5.1 (Oemanuszayus) (gac.) OITK, TIK paboTsl
1 ITonroroBka x BemIONHEHHIO H 7 OHK-L Koncnexr
samute gabopatopHeix pabot (JIP) OJITK-2 | Meroauyeckux
ykasanuii (MV),
3ainuta JIP.
IIpopa6orka TEOPETHYECKOT O Ouenka 1o uroram
MaTepuaisa M [OATOTOBKA K 9 KM - recrupopa-
KOHTPONIBHBIM Meponpusitusm (KM) HHE, KOHTPOJIbHAS
paborTa.
lloarotoBka  k  mpakTHYeckum
3aHATHAM " BBITIONTHEHHE 10 Onenxka npu
MHIMBHAYaNIbHBIX 3a1anui (HM3) orpoce, caaya 3.
2 lloaroroBka K BhRIMONHEHHIO u 7 OIIK-1, [ Koncnekr MV,
3amure 1abopatopHeIx pabot (JIP) OTTK-2 | 3amura JIP.
Ipopabortka TEOPETUYECKOIO 9 Onenka o uroram
Marepuajla M IMOArOTOBKa K KM —
KOHTPOJBbHBIM MeponpHsTsm (KM) TECTUPOBaHHE,
KOHTPONBHAs
HonrotoBka  k  mpakTHYecKuM 10 paboTa.
3aHATHAM " BBIITOJTHEHHE Onenka npu
HH/IMBH/yabHBIX 3a1anuii (U3) ompoce, caaua M3.
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[loaroroBka K BBIIOJHEHUID H 8 OITK-1, Koucnexkt MY,
samure saboparopusix padot (JIP) OIK-2, | 3auwmTa JIP.
IK-1
IIpopabotka TEOPETHIECKOTO O1ieHka 1o HTOraM
Mmarepuanra M IOAroTOBKa K 8 KM — tectupoBa-
KOHTpONBLHBIM MeponpusTasM (KM) HUe, KOHTPOJIbHAsA
pabora.
[ToaroroBka K  IPaKTHYCCKHM 10
3aHATUAM " BBIITOJTHEHHE Onenka npH
MHIMBHIYanbHbIX 3ananui (U3) ompoce, cjiaya U3.
[IpopaboTka TEOPETHYECKOTO 6 OIIK-1, | Oueska 1o uroram
Marepuajia M IOArOTOBKA K OIK-2, KM - tectuposa-
KOHTPOJIBHBIM MepornpuaTasam (KM) K-1 HHE, KOHTPOJIbHAS
pabora.
[TogrotoBka K  IPaKTUYCCKUM 6 OreHKa npH
3aHATHAM " BBIITOJTHEHHE onpoce, ciada HM3.
HHIMBHIYAIbHBIX 3a1anui (U3)
[logroToBka K BBHIIIOJHEHUIO H 6 OIlK-1, | Koucrekt MY,
samate nadoparopubix pador (JIP) OIK-2, | 3ammra JIP.
[K-1
ITpopaboTka TEOPETHIECKOT'O OneHka 110 HTOraM
Mmarepyiaia M IOArOTOBKa K KM — Tectuposa-
KOHTpONBHBIM MepotpusTuam (KM) 6 HHe, KOHTPOJIbHAS
pabora.
[logroroBka K  IPaKTHYECKUM
3aHIATHAM 17§ BBIITOJIHCHHE Orienka rnpu
MH/IMBHyanbHbIX 3afanui (13) 6 omnpoce, cnaya M3.
[TogrotoBka K BBIIOJHEHHIO U 6 OITK-1, | Koucnekr MY,
sarure JabopatopHeix padot (JIP) OlIK-2, | 3awwTa JIP.
IK-1
[MpopaboTka TEOPETHYECKOTO Onenka 1o uroram
MarepHaia H  HOATOTOBKAa K KM - rectupoBa-
KOHTPOJIBHEIM MeporpHuaTuam (KM) 6 HHe, KOHTPOJIbHAs
pabora.
[MoxroroBka K  IPaKTHYECKHM OreHka npa
3aHATUAM 51 BBITOJIHEHUE 6 onpoce, caada M3.
HHIMBUIYANBHBIX 3ananuii (13)
ITogroToBKka K  BBIIIOJIHEHHIO H 6 OITK-1, | Koncrekr MY,
samure JabopatopHbx padot (JIP) OIK-2, | 3amwmra JIP.
[K-1 '
[Tpopabotka TEOPETHYECKOIrO 6 OrneHka 1o uroram
MarepHaia M [OJrOTOBKa K KM — tectuposa-
KOHTPOBHBIM MeporpusaTam (KM) HHe, KOHTPOJIbHAS
paborTa.
[logroroBka K  IMPAaKTHYECKHM 6 OneHka I1pa
3aHATHAM " BBITOJIHECHHE omnpoce, caada H3.

MHIMBULYaTbHbIX 3aganui (13)
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8 IloarotoBka K BBIIOJAHEHHIO W 9 OIIK-1, | Koncrexr MV,

3alHTe 1abopaTtopHeIX paGoT (JIP) OIK-2, | 3awura JIP.

[K-1
Ipopaborka TEOPETHIECKOrO OueHka 1o uroram
MaTtepHalla M [OArOTOBKa K 9 KM - rectuposa-
KOHTPOJIBLHBIM MeponpusaTHsm (KM) HHE, KOHTPOJIbHAS

pabora.

[oarotoka  k  mpaktHueckum 12
3aHATHAM " BBIIOJTHEHHE Ouenka npu
HHMBHIYIBHEIX 3a1anuif (13) orpoce, craua M3.

9 IloaroroBka K BBIOIONHEHHIO § 6 OIIK-1, | Koncmekr MV,

3aumuTe 1abopaTopHbIX paGot (JIP) OIIK-2, | auuira JIP.

IK-1
Ipopaborka TEOPETHUECKOTO Ouenka 1o uroram
MaTepuajia M IOJArOTOBKA K 8 KM - rectuposa-
KOHTPOJIEHBIM MeponpustiaM (KM) HHE, KOHTPOJIbHAs

pabora.

llonrotoBka  k  mpakTHYeckuM 10 Ouenka npu
3aHATHAM " BBLIIIOJTHEHHE ompoce, cnava M3,
MHIOMBHYATBHBIX 3a1anuii (13)

10 IIpopaborka TEOPETHUECKOTO 12 OIIK-1 | Ouenxka no uroram
MaTepuHana H  NOAIOTOBKA K KM - recruposa-
KOHTPOJIbHEIM MeponpHaTHsm (KM) HHE, KOHTPOJIbHAS

pabora.
Honroroska  x  mpaktHueckim 10
3AHATHAM " BBINIONTHEHHE Ouenka npu
HHIANBHIYaJIBHBIX 3anaHuit (U3) ompoce, cnaya M3.
ITonroroBka u cmava oxmoro 36 Ouenka Ha
JK3aMeHa JK3aMeHe

10. lIpumepHas TemaTHka KYPCOBBLIX IPOEKTOB (paboT)
He npenycmotpeno yue6ubM manom

11. PEATUHTOBASI CHCTEMA KAYECTBA

11.1. banbnas packiaaka oTaebHBIX 31eMeHTOR KOHTPOJIA 110 BUAAM 3aHATHII

Metonuka Tekymero KoHTpons ocBoeHHs AHCUMIUIMHEI  OCYIIECTBIISIETCS B
COOTBETCTBHH ¢ «IlonoxeHHeM O mopsigke HCITOIb30BAHHS PEHTHUHTOBOMH CHCTEMBI IIS
OLCHKH yCIIeBAGMOCTH CTYIEHTOB» (IIpHKa3 pektopa 25.02.2010 Ne 1902) . Meronuka
OCHOBaHa Ha OaJIbHO-PEeHTHHIOBON CcHCTeMe OLICHKH YCIIEBAEMOCTH, AeHCTByowEeH ¢
2009 r., koTopas BKITIOYaeT TEKYUHi KOHTPOIb M0 3TeMEHTaM KOHTPOJIS C MO/IBEIeHHEM
TEKYLIEro peHTHHTa H HTOrOBbI KOHTPOIE.

Ipasuna dopmupoBanns naTH6aIBHLIX OLEHOK 3a KXyl KOHTPOJBHYIO
Touky (KTI1, KT2) ocymectsisercs IIyTCM OKPYIJICHUS BEJIMYHHBI, PACCUYUTAHHON II0

bopmye:

KTx (Cymma _6annos, _mabpannas _k_KTx)*5

12 Tpebyemas _cymma _6annos _no _banneroii _ packradxe

UTorosblii KOHTPOIL OCBOGHMSA MHCIIHILTHHEL OCYILIECTB/ISETCA HA JK3aMEHe 10
TPAIULHOHHOM MaTHOATIIBHOM miKkae. OGI3aTeIbHBIM YCJIOBHEM Ilepe]] cradei sk3ameHa
ABIIACTCS  BBINONHEHHE  CTYICHTOM HEOOXOAMMBIX M0  paboueif nporpamMMe  Jiist
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JCIMIUTMHBl BUJIOB 3aHATHI: BBINOIHEHWE M 3alluTa pe3yJbTaToB
paGoT, BHINOIHEHHE JOMALIHIX WHAUBHIYATbHBIX 3a/laHui.

Ha npoTsDKEHHH BCEro ceMecTpa TeKyluas ycrnesacMocth OLIeHHUBAETCs TOJBKO B
Gaiax HApACTAOIMM HTOTOM, B TOM 4HC/Ie H pe3yJIbTaThl KOHTPOJIBHBIX TOUYEK.

Tekyummii KOHTPOJTb W3YYEHHs JUCUMILUIAHBL B KOKIOM ceMecTpe COCTOMT U3
clie IyIOINX BUIOB!

— KOHTPOTH HAJ YCBOGHHEM TEOPETUECKOro MarepHaia =
[THCHMEHHBIX KOHTPOJIBHBIX PaboT B KaXKI0M CEMECTpE;

— KOHTpONb HAJ BBITIONHEHNEM TpEX JOMAlIHUX MHIMBHIYATIbHBIX 3aJlaHAH B
ceMecTpe — 3aIllTa BBIMOTHEHHbBIX 3aJaHUM;

— KOHTpONh HaJl BBIIOJHEHUEM JabOPATOPHBIX paboT

nabopaToOpHBIX

pOBEACHUC TpEX

— 3ammrTa J1abopaTOPHBIX

pabor.
[To pe3ynpTaTaM TEKYLIETO KOHTPOJIA dbopMHpyeTcst IOMYCK CTyIeHTa K HTOTOBOMY
KoHTpomo — AuddepeHIHPOBAHHOMY 3a9ETy 6o 9K3aMeHy 10 JUCLUUIUIMHE.

JludpepeHUMPOBAHHBIH 3a4eT U SK3aMEH MPOBOJATCA MUCHMEHHO.

KOoHTpOBHBIH OHUIIET COAEPXKAT 10 BOIPOCOB Pa3IUYHOU TPYAHOCTH. MaxkcumanbHast
OLIEHKA 32 KaXKJIbIil BOIIPOC COCTaBIsACT 3 gasuia. MakcuMallbHas 9K3aMEeHAllHOHHAs OlCHKa
coctapisier 30 6awioB. Ecnu 3K3aMeHAIMOHHAA COCTaBIIAIOMIAA Menplze 10 Gamios,
SK3aMEH CUMTaeTcs HecJaHHbIM, TpeOyeTcs MOBTOpHas mepecliaia B yYCTaHOBJIEHHOM
TTOPSIZIKE.

@®opMHpOBaHHE HTOTOBOH CyMMBbI 6aJIJI0B OCYILIECTBIAETCA ITyTeM CyMMUPOBAHHA
CEMECTPOBOH U 3K3aMeHAIIMOHHOM COCTaBIISIOIINX.

B Ttab6nuie 11.1 comepkarcs IpUMEpBl PacHpeieICHHA fayyioB I8 JUCLHUIUIHHBL
«DuzuKay Wi KaKI0ro U3 Tpex CeMeCTpOB U3YICHHUA GbU3HKHY.

Ta6auna 11.1 BayuibHble OLEHKH IS 3JIEMEHTOB KOHTPOJIA

Makcumaib-
MakcuMaib- N
b1t GaT HA Maxkcumalib- HbIii 6211 32 Beero
JaemeHTHI Y1eOHOIH MBI 6an3a | IepHoOa MEKY
1-y10 KT ¢ 3a
AeATeIbHOCTH agaa [EePHOJ MEKITY 2KT u na cemecT
1KT 1 2KT Komer P
ceMecTpa ceMeerpa
TecToBblil KOHTPOJIbL 3 3 4 10
KonTpoJjbHble padoThl 15 15 15 45
Jla6opaTopHeie paboThbl 5 5 5 15
HNuauBHayajbHble 331aHHA 10 10 10 30
HAToro MakcHMyM 3a 33 13 34 100
fepuoa:
Caaua IK3aMeHa
30
(3a1eTa)(MAKCHMYM)
Hapacralomum HTOIOM 33 66 100 130

TeMbl AOMAIIHUX HHIMBHAYAJIbHBIX 3a7aHMii 118 MepBOro ceMecTpa H3ydeHHs
¢usukn: 1. Mexanuka nocTynaTebHOro 1 BpalIaTeIbHOTO J(BUKEHN; 2. MonekynsapHas
(HU3MKa U TEPMOIUHAMHUKA; 3. DIeKTPOCTATHKA U 3aKOHBI MOCTOSHHOIO TOKA.

Tembl KOHTPOJIbHBIX paboT s IepBoro cemecTpa H3y4YeHHs (QHIHKH:
| Knacciyeckas M DENATHBUCTCKas — MEXaHUKa, 2. MorekyaspHas — Qu3MKa,

CornacosaHa Ha noprtane N2 6338




19
TCPMONIMHAMKKa,  SBJIEHHA [epeHoca B rasax, 3.J1IeKTpOCTAaTHKA, TOCTOSHHbIH TOK.

TeMbl 1OMANIHAX HHAMBHAYAJIBLHBIX 3aXAHHIE 1151 BTOPOI0 ceMecTpa H3y4YeHHS
dusaxn: 1. Onextpomarnetnsm. 2. Kone6auus u BONMHBL 3. BonHoBas u kBaHTOBas
ONTHKA.

Tembl KkoHTpoONBLHBIX paboT aas BTOpPOro cemecTpa H3yueHHs (HIHKH:
1. Onexrpomarsetusm. 2. Kone6Gauus u sonusl. 3. BonHopas 1 KBaHTOBAas ONTHKA.

TeMbl fOMAMWHHX HHAMBHAYANLHBIX 320AHMIH 1151 TPeThero ceMecTpa H3yYeHHs
puzuku:

1. KaHTOBass MeXxaHHKa aTOMOB H MOJIeKy1. CIIeKTphI aTOMOB H MoNekyl. 2.
DusnKa TBEPIOro TeNla M KBAHTOBBIE CTATHCTHKH. 3. Du3mKa aTOMHOIO S7]pa U dJIeMEH-
TapHBIX YaCTHII.

Tembl KkoOHTpOJBHBIX pabor aus TPETHEro ceMecTpa H3ydeHHs (GHIHKH:
l. KBanToBass Mmexanmuka. 2. ®dusmka TBEPIOrO0 Tejda M KBAHTOBLIE CTATHCTHKH.
3.0u3MKa aTOMHOTO SApa U 3JIeMEHTAPHBIX YACTHLI,

Tabnauna 11.2 Meroanka ¢bopMuposanns BHyTpHCceMecTPOBOii oleHKH
(KOHTPOJILHAS TOYKA) H HTOrOBOH OLEHKH

Basisl Ouenka
85 %0 u BBILIE OT MAKCHMAIBHO BO3MOIKHOTO peHTHUHTa Ha S
JaHHBIA MOMEHT BpeMEHH
70% - 84% OT MakCHMAaNBHO BO3MOXKHOTIO peHTHHTa Ha 4
JAHHBIH MOMEHT BpEMEHH
55% - 69% 0T MakCHMAaTBEHO BO3MOXKHOTO peUTHHTa Ha 3
JAAHHBIH MOMEHT BpEMEHH
<55 % OT MakCHMaJIbHO BO3MOKHOI'O pEeHTHHTa Ha 2
AAHHBIA MOMEHT BpeMeHH

Ta6auna 11.3 ITepecuer cymmbl 6a1108B B TPAaIAHIHOHHYI0 H MEKIYHaPOIHYI0
OLIeHKY

Ouenka (FOC) Hrorosasi cymma 63.11.111)3, YYHUTBIBAeT Ouenka (ECTS)
YCIEeMHo cAAHHBIH YK3aMeH
S (oTaHYHO) (329TeHO) 110 - 130 A (oTIIMYHO)
96 - 109 B (o4ens xopomo)
4 (xopomo) 91 - 95 C (xopomo)
(3a4TeHo) 8390
3 (yaoBaeTBopuTeabHo) 77-82 D (yaosaersopureso)
(3a4rTeno) 72-77 E (nocpeacraenno)
2 (neynonaersoputens o), Huke 72 6annon F (ueynomnersopurensno)
(1e 3a4TeHO)
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12. VueGHo-MeToaHYECKOe H HH(OPMALIHOHHOE obecnedeHne THCIATIIHHE

12.1. OcHOBHAan jidTepaTypa:
1. Casempes WL.B. Kypc obimeit ¢pusuku: yuebHoe mocobue st BTy308: B 3 T. — 7-¢ H3A., CTCPEOTHIL.

— CI16.: Jlans, 2007.

T. 1: Mexamuka. MonexynspHas ¢usuka. — 432 ¢. (B Gubnnoteke — 155 3K3.).
T. 2: DREKTPUYSCTBO U MArHETH3M. Bonbi. Ontuka. — 496 ¢. (B Gubnuorexe — 148 3K3.).
T. 3: KpanToBas onTHKa. ATomHas dusuka. duspxa TBEPAOTO TeJa. du3nKa aTOMHOro sApa H 3JIEeMEHTapHBIX
wactHiL — 317 c. (B 6ubnuorexe — 151 3x3.).
2. CuByxun JI.B. O6muH Kype $usHiH: yueGuoe nocobue 1711 By30B B 5 T. M.: Ousmarant, 2005-20006.
T. 1: MexanuKka. — 5-e W31, crepeoTHi. — M.: DU3MATIIHT, 2006. — 560 c. (B 6ubmuoteke — 101 3k3.).
T. 2: TepMOAHHAMIKA H MOJEKYJIIPHAA ¢u3uxa. — 5-e u3 L., uenp. — M. ®duzmaTiut, 2006, — 543 ¢. (B 6ubnuoTexe
— 100 3K3.).
T. 3: DneKTPHYECTBO. — 5-€ W3/, CTCPEOTHIL. —~ M.: ®duszmaraut, 2006. — 654 ¢. (B 6ubmorexe — 100 3x3.).
T. 4: OnTHKA. — 3-€ U311, CTepeoTHIL. — M.: PU3MATIHT, 2005. — 791 c. (B 6ubnuoteke ~ 101 2k3.).
T. 5: AToMHast ¥ snepHas Gusmka. — 3-¢ W3, CTCPEOTHIL — M.: ®usMaTiuT, 2006. — 782 ¢. (B 6ubnuoreke — 100
IK3.).

3. 3ucman I'.A., Tonec O.M. Kypc obuelt ¢pusnxu. B 3-x TT. [DnexTpoHHBIH pecype] — CII6.: Jlans,
2007.

T. 1: Mexanuka. Monexyyapras ¢usuka. KoneGaHus W BOJHBL — 7-e w31, — 352 ¢. Pexum poctyna on-line ¢
xoMmbroTepos TYCVYP: http://e.lanbook.com/books/element.php?pl1 cid=25&pl1_id=503.

T.2: DIeKTPUYECTBO M MAarHeTusM.  — 7. w3n. —352c. Pexum  pocryma on-line:
http://e.lanbook.com/books/element.php?pl1 cid=25&pl1_id=151 ¢ xomnsioTepoB TYCVYP.

T. 3: Onrika. Ou3NKa aTOMOB ¥ MoJeKys. (H3HKa aTOMHOIO AApa M MHKPOTACTHIL —6-e m31. — 512 ¢. PexuM
pocryna on-line ¢ kommnsrorepo TYCYP: http://e lanbook.com/books/element.php?pll_cid=25&pll id=508.

12.2. JonoaHuTe/ibHAS JIHTEpaTypa:
1. Capenpes V.B. C60pHUK BOMPOCOB U 33/1a4 MO 00mieH dusuke. [DneKTpoHHBIH pecype] — 5-e u3n.,
CTEPEOTHIL. — CIIo.: Janb, 2007. - 288 c. Pexum Joctyna on-line:
http://e.lanbook.com/books/element.php?pl1 cid=25&pl1 id=352 ¢ xommsiotepo TYCVYP.

2. Uponos U.E. Mexanuka. OCHOBHBIC 3aKOHBL. — 8- u3., crepeotun. — M.: BUHOM. Jlaboparopus
spanmit, 2006. — 309 c. (B 6ubmnorexe — 99 IK3.).

3. Uponos WLE. Pu3snxa MaKpOCHCTEM. OCHOBHbBIE 3aKOHBL — 3-€ H3M., cTepeoTHi. — M.: BMHOM.
Jla6opatopus 3Hanu#, 2006. — 207 c. (B 6ubnuoreke — 50 3K3.).

4. Uponos WUL.E. DieKTpOMarHeTu3M. OCHOBHBIE 3aKOHBI: YUeOHOE TOcoOHe [T BY30B. — 5-€ H3/1. — M.:
BUHOM. JlaGopatopus 3uanmuii, 2006. — 319 c. (B 6ubmmorexe — 101 9K3.).

5. Mpomos W.E. BoymoBbie poLecesl. OcCHOBHbIE 3aKOHBI: ydeOHoe mocodue. — 3-€ U3l —~ M.: BUHOM.
JlaGoparopus 3Hanui, 2006. — 263 c. (B 6ubnmoTexe — 100 9K3.).

6. Uponos U.E. KsanToBas Qpu3HKa. OCHOBHBIE 3aKOHBI: YuebHoe mocodue Ui BY30B. — 2-e u3a., Ho1lL.
_ M.: BUHOM. Jlabopatopus 3Hanuit, 2004. — 256 c. (B 6ubmmoteke — 100 9Kx3.).

7. Uponos M.E. 3anaun 1o obuieil husnke: YdyeGHOE nocobdue s BY30B. — 7-e u3J., CTEPEOTHIL. —
M.: BUHOM. JTaGopatopus 3xauii, 2007. — 431 c. (B 6ubnuotexe — 496 9K3.).

8. Ueptos A.I'., BopoOseB A.A. 3anaunuk 1o ¢usuke: YueOGHOE nocobue I BTY30B. — 8-€ M3/,
nepepab. u gon.— M.: QH3MATIINT, 2007. — 640 c. (B 6ubnuorexe — 99 9K3.).

9. Bonpkenmredn B.C. COopHuK 3a1a4 110 oGimeMy Kypcy dusnku: YuebHOE nocoOue s BTY30B. —
12-¢ 3., uctp. — M.: Hayxka, 1990. — 396 c. (B Gubnmotexe — 148 9K3.).

10. Kospipen A. B. Kypc nexuuit 1o dusmke: YueOuuk. — ToMCK: TYCYP, 2007. —421c. (B

eubotexe — 697 2K3.).
11. Kamaumuxos H.IL, KoxeBHUKOB HM. ®muka. MuaTepHeT-TeCTHPOBAHNC Ga30BBIX 3HAHHM.

[DnexTpOHHBIH pecype] —1l-e mH3L _CI6.: Jlamp, 2009. —160c. Pexum jocryna on-line:
http://e.lanbook.com/books/element.php?pl1 cid=25&pl1 id=172 ¢ KOMIILIOTEPOB TYCVP.
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12. Jlososckuit B.H. Kypc ¢usuxu. B 2-x Tr. [Onexrponnsiii pecype] — 6-¢ u3n., HCID. H JIOH. —
CII6.: Jlans, 2009.
T. 1: ®usuueckne OCHOBBI MeXaHHKH. ONEKTPHYECTBO M MardeTHsM. Pusuka KomeGanui u
BOJIH. —-576¢. Pexxum JIOCTyTIa on-line c KOMIIBIOTEPOB TYCVP:
http://e.lanbook.com/books/element.php?pl 1 cid=25&pl]_id=236.
T.2: Ksanrtoras ¢usuka. CrarucTHueckas $usnka wu TepMomunamuka. CoBpeMeHHas
busnueckas KapTHHA MHDpa. - 608 c. Pexum JlocTyna on-line:
http://e.lanbook.com/books/element.php?pl 1 c1d=25&pll_id=239 ¢ xommbrotepos TYCVYP,
13. Casenbes U.B. Kypc o6meit dusuxu. B 3-x Tr. [Onextponnelit pecypc] — CIT6.: Jlans, 2011.

T. 1: Mexanuka. Monekynapuas ¢usnka. — 11-¢ H3., crepeorun. — CI16.: Jlans, 2011. — 432 ¢.
Pexxum JOCTyIa on-line c KOMIIBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pl 1 cid=25&pll _id=2038.
T. 2: DnextpuyectBo u Marmerusm. Bonmsl, Omnruaka. — 1 1-e u3f., crepeotn. — CI16.: Jlaus,
2011. -496 c. Pexxum JOCTyTIa on-line c KOMITBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pl 1 cid=25&pl1_id=2039.
T. 3: Ksantosas ontuka. AtomMuas usuka. dusnxa TBEPHOTO Tena. UMK ATOMHOIO a5apa "
SNIEMEHTAPHBIX YacTull. — 10-e u3n., crepeorun. — CII6.: Jlans, 2011, — 320 c. Pesxum JlocTyna
on-line c KOMITBIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pl 1 cid=25&pl1_id=2040.

14. ®pum C.3., Tumopesa A.B. Kypc obmeit ¢pusuku. B 3-x TT. [OnexTponusiii pecype] — CII6.:

Jlans, 2009.
T. 1: ®usugeckne 0CHOBBI MexaHMKH. Mornexynspuas ¢usuka. KoneGauns u Bojmer, — 13-¢
H31., crepeotHn. —  CIIG.: Jlaws, 2009. — 480c. Pexum Joctyna  on-line:

http://e lanbook.com/books/element.php?pl 1 cid=25&pll_id=416 ¢ KommeroTepoB TYCVYP,

T. 2: Dnexrpuyeckue u snekTpoMarHeTHYeCK e IBICHUS, — 12-e m3n., crepeorun. — CI16.: Jlaus,
2009. - 528 c. Pexxum JocTyna on-line:
http://e.lanbook.com/books/element.php?pl 1 cid=25&pll_id=418 ¢ komneiotepoB TYCVP.

T. 3: Ontuka. Atomuas ¢usmka. — 10-e u3f., crepeotir. — CII6.: Jlans, 2009. — 656 ¢. Pexxum
JocTyna on-line c KOMIIBIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pl 1 cid=25&pll_id=419.

12.3. Y4e6Ho-MeTonn4eckne nocodus u MporpamMmMHoe obdecre4yeHme
1. Punm AT. Monekynspras dusuka u TepMoanHamuKa: y4eb. mocobue. — Tomck: TYCYP,
2005. - 186 c. (B 6ubnuorexe — 64 3K3.)
2. YueGHo-MeTOMYecKHe TOCOGHA JUIS CaMOCTOSTENbHOMN paboThl M NpPaKTHYECKHX 3aHATHIA,
[OnexTponHEIH pecypc]

2.1. Yyxxos FO.I1. PaGora u SHEPrus. 3aKOHBI COXPAHEHUS B MEXaHHKeE: cOOpHHK 3ama4 I
NPpaKTHIeCKUX 3aHATHH. — Tomck: TYCVP, 2010. —24¢. Pexum NOCTyIa CBOOOIHBLIA ISt
CKaYMBaHHS: http://edu.tusur.ru/attachments/11 34-rabota-i-energiya-zakony-
sohra/download?1337764217

2.2. YyxxoB I0.I1. DneMeHThl aTOMHOI $usukn u kBaHTOBOH MexamukM: YwueGHO-
MeTofieckoe nocobue. COOPHHK TeCTOBBIX BOMPOCOB. — ToMCK: TYCVYP, 2011. - 68 c. Pexum
JoCTyna CBOOOJHBIH M1 CKAYMBAHMSA: http://edu.tusur.ru/attachments/1 138-elementy-atomnoy-
fiziki-i-kvan/download?1337766650

2.4. COOpHHK TECTOBBIX BOIPOCOR TI0 paszaeny obuei ¢pusuku "BoaHoBas onTuka":
Metonuveckoe nocobue / Bypauesckuit FO. A. — 2009, 24 ¢. Pexxum nrocryna cBo6Goubil s
CxkaunBaHusl: http://edu.tusur.ru/training/publications/1233

2.3. Monexynspuas pusuka: CEOPHUK TeCTOBBIX BOIPOCOB JUTsl CAMOCTOSITENTLHOU paboThl H
MpaKTHIeCKUX 3anaTuil / JIsuun A. B., Tposu JI. A., Marasuunukos A, J, — 2009. 30 ¢. Pexum
JocTyria cBOOOTHBIN ISl CKAYMBAHMUS: http://edu.tusur.ru/training/publications/1234

2.4. Tepmomuamuxa. Yacts1: CBOpHHK TECTOBBIX BOIIPOCOB Ul CAMOCTOSTEBHOM paboThI
1 [IPaKTHYeCKUX 3aHaTHH / Jlsunn A. B., Marasuaaukos A. JI., Opaosckas JI. B. - 2009. 43 ¢.
PexuM noctyna cBoGOIHBIN IS cKAYHBAHHUS: http://edu.tusur.ru/training/publications/1235
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2.5. Tepmomunamuka. Yacts2: COOPHHK TECTOBBIX BONPOCOB U caMoOCTONTEBHON paboThl
W [IpaKTHYeCcKHX 3aHaTHH / [aneesa A. ., Jlaunn A. B., Marasussukos A. J1. — 2010. 22 c. Pexum
nocTyna cBoGOIHbIH [T CKAYHBAHUA! http://edu.tusur.ru/training/publications/1236

2.6. JluHaMuKa MOCTYNATEIbHOTO ABHKCHUA! COOPHUK TECTOBBIX BOIIPOCOB U
CAMOCTOSATENBHOI PaBoThl M NPAKTHIECKHX 3aHSTHH / JIsqun A. B., Marasunuukos A. JI., Myxaues
B. A. —2009. 30 c. Pexxum moctyna cBoOOHBIHA [UIS CKaYHBAHHUA!
http://edu.tusur.ru/training/publications/1237

2.7. lunaMuKa BpaaTeIbHOrO IBHKCHHUA: COHOpHHK TECTOBBIX BOMPOCOB JUIs
CAMOCTOATENbHO paboThI M [IPAKTHYECKHX 3aHITHH / Jlsumn A. B., Marasuuxukos A. JL,
Opnosckas JI. B. —2009. 29 c. Pexum goctyna CBOOOIHBIN JUISI CKAYHBAHUSA!
http://edu.tusur.ru/training/publications/1238

2.8. KuaeMaTuKa IIOCTYTIaTENbHOrO M BpaIaTe/IbHOTO nsmwxenunit: COOpHHK TeCTOBBIX
BOIIPOCOB JUTA CAMOCTOSTEBHOH pabOTHI H IIPAKTHHECKUX sapgTuil / Marasuaaukos A. J1., TposH
L A. —2009. 34 ¢.PexuM mocTyna cROOOHBIH 1 CKaTHBAHHS:
http://edu.tusur.ru/training/publications/1239

3. VaefHO-MeToAHYecKHe HOCOOMs 1A BBINOJHEHNs Ja0opaTopHbIX paboT. [DIeKTpOHHLIH
pecype]

3.1. KunemaruKka paBHOYCKOPEHHOTO BpalieHus: Metoauyeckue ykasaHus K nabopaTopHOH
pabote / Bypnopummu B. A., Tposu JI. A. — 2012. 13 c. Pexxum jgoctyma CBOOOMHBIH JUIA
cxaurBaHus: http://edu.tusur.ru/training/publications/923

3.2. Jlnnamuka masthuka OGepbeka: Meroquyeckue yKasaHHd K naboparopHoit pabote /
Tposu JI. A., Bypmnosuuun B. A. — 2007. 13 ¢. Pexxum mocrymna cBOOOMHBIM I CKaYHBAHUS:
http://edu.tusur.rw/training/publications/918 .

3.4. Vsydenue pacrpenenenus bonbrmana: MeToauueckie yKkasaHds K J1abopaTOpHOMH
pabore / Bypmopuummu B. A. — 2007. 8 c¢. Pexxum poctyma CBOOOIHBIH JUISl CKa4HBaHUA:
http://edu.tusur.ru/training/publications/919

3.5. Usyuenme pacmpenenenus Makcsesa: MeTorueckie ykasaHus K JabopaTopHOH
pabore / Bypmosumua B. A. — 8. 2007 c¢. PexuM pocryma CBOOOIHBIM U CKaYHBaHMA:
http://edu.tusur.rw/training/publications/920

3.6. M3ydenue TEMIONPOBOTHOCTH BO3AYyXa: Meromuyeckie yKasaHus K 7abopaTopHOH
pabote / Bypmosumun B. A. — 2007. 8 c¢. Pexxum mocryma cBOOOIHBIH JUIS CKaYHBaHUA:
http://edu.tusur.ru/training/publications/921

3.7. Vzydenne TepMOJMHAMHYCCKHX IIPOLECCOB! MeToauueckie ykasaHust K 1abopaTopHOH
pabote / Bypmopummu B. A. - 2009. 15 c¢. Pexum pocTyma CBOOOAHBIA Ul CKauYHBAaHHA:
http://edu. tusur.ru/training/publications/922

3.8. Omnpenenenne OTHOLICHHS temoeMkocTeit raza Mertomom Kiemana-Jlesopma:
MeToaMuecKue yKa3aHus K JabopaTopHo# pabore / UBanosa E. B. — 2005. 10 c. PexuMm jocTyna
cBOOOHBIH 15t CKAYMBaHM! http://edu.tusur.rw/training/publications/924

3.9. Msyuenue 3NEKTPOCTATHIECKOTO MO MeToauueckue ykazaHus K J1abopaTopHOH
pabote / iBanosa E. B., T'aneena A. M. —2011. 11 ¢. Pesxum nocryna cBOOOIHBIA A CKaUHBAHHA:
http://edu.tusur.ru/training/publications/926

3.10. Bypauesckuii lO0.A. WU3ydenue CBOWCTB JMAJIEKTPHKOB B [10JI€ MIOCKOT0 KOHJIEHCATOPa.
MeToauuecKie yKa3aHus K JabopaTopHOK pabote. — 2012, 15 c. Pexum gocryna cBOOOIHBIN IS
CKaYMBaHHA: http://edu.tusur.ru/attachments/907-izuchenie-svovstv-
dielektrikov/download?1334044050

3.11. Bypauesckuit }0.A. Onpenernenne yAenapHOro 3apiia 57eKTpOHA METOJ0M MarHeTpoHa:
MeToquuecKie YKa3aHus K JabopaTtopHOH pabore. — 2011, 14 c. Pexuym noctyna 1is CTYJEHTOB,
corpynaukos TYCVYP: hitp://edu.tusur.ru/training/publications/ 864

3.12. Upanosa E. B. U3yueHse MarHUTHOTO MOJI KPYTOBOTO TOKA. MeTtoauueckue yKazaHus
Kk naboparopHod pabore. — 2007. 12¢. Pexum pocTyma CBOOOAHBIA Ui  CKauMBaHWi:
http://edu.tusur.ru/attachments/ 897-izuchenie-ma,qnitnogo-polva—krugo/download? 1333704818

3.13 Usyuenue audpaxiuy CBETA (nudpakoHHAs peméTka): MeTouHecKue yKasaHus K
naboparopuoit pabore / Bypauesckuii 10. A. - 2012. 11 c. Pesxmm jocTyna cBOOOIHBIA VIS
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CKaYHBaHUS: http://edu.tusur.ru/training/publications/8 56

3.14. OupeneneHue IMMPHHBI 3aNPELICHHON 30HbI TOJIyIPOBOJIHHKA 110 TEMITEPATypHOI
3aBHCHMOCTH 00paTHOr0 Toka jmoja: PykoBoacTBo K maGopatopHoit pabore / Myxaues B. A.,
Qemopor M. B. -~ 2009. 11 ¢ Pexum JAoctyna  CBOOOAHBIH /U1 CKAaYMBAHHS:
http://edu.tusur.ru/training/publications/855

3.15 Tynuensneit s ekt B BHIPOXKIEHHOM p—n — nepexone: PykosoncTso k naboparopHoii
pabote / ®enopos M. B., Jlsuun A. B. — 2009. 12 ¢. Pesxum JOCTyIa CBOOOHBIH JUIS CKAYUBAHU:
http://edu.tusur.ru/training/publications/852

3.16 Mzyyenune BBIHYKACHHBIX JMeKTPOMAHHTHBIX KOJEOAHHIT: Metonuueckne ykazanus x
naboparoproit pabote / Byprosuuun B. A., Tposa JI. A. — 2006. 15 ¢. Pesum JOCTYIa CBOOOAHBIN
I ckaunBaHus: http://edu.tusur.ru/training/publications/86 1

3.17 W3yuenne 3aBHCHMOCTH SHEPreTHIECKON CBETHMOCTH HarpeToro Tejia oT TEMIIePATyphI:
Meronmyeckue ykasanus k 1a6opaTopHOil paGore / ®enopos M. B., Tposu JI. A., Kupmuios A. M.
- 2009. 14 c. Pexxum JIoCTyTa CBOOOIHBIH JUIst CKauYnBaHUs:
http://edu.tusur.ru/training/publications/853

3.18 Hsyvenne 3aTyxaiolmux 31eKTPOMATHHTHBIX KONEGAHHIL: Meronnueckne ykaszanus k
naboparopuoii pabote / Tposu JI. A., Byprosumun B. A. — 2007. 14 ¢. Pesum JIOCTYIIa CBOOOHBIHI
At ckaumBanus: http://edu.tusur.ru/training/publications/862

3.19 HaMepenue ymenbHOro 3IeKTPHUECKOTO COIIPOTHBIICHHA MeTalioB: Meroauueckue
yKasaHus K nabopatopHoit pabote / Usanosa E. B., Myxaues B. A. — 2008. 8 ¢. Pexxim JlocTyma
CcBOGOIHBIH 17151 ckaumBaHus: http://edu.tusur.ru/training/publications/925

3.20 Usyuenne uHTepEpeHIMH Ta3epHOro H3IydeHusA: Y4yeOHO-MeTonudeckoe rmocobue /
Opnosckas  JI. B. — 2010. 9 c¢. Pexum Aocryna  cBOOOHBIM I CKAYMBAHHL:
http://edu.tusur.ru/training/publications/911

3.21 Vsyuenme mudppakumu mnasepHoro U3Ty4eHHA Ha JBYMEDHOH CTpyKType: YueGHO-
MeToxuieckoe nocodue / Opnosckas JI. B., Opnosckas A. B. — 2010. 14 ¢. Pexum JIOCTyTIa
cBOOONHBIH N1 ckaunBanus: http://edu.tusur.rw/training/publications/910

3.22 HccnenoBanue cnekTpa atoma Botopofa: MeTonuyeckre ykazaHHs K 1aGopaTopHOH
pabore / 3axapos H. A., Kupuwimos A. M. — 2011. 18 c¢. Pexum MOCTyI1a CBOOOIHEIN IIs
ckaunBanus: http://edu.tusur.ru/training/publications/917

3.23. ®emopor M. B., Bypnmosuuun B. A. Brermuuii doroaddexr. Usyuenune 3axona
CroneroBa u npoBepka GopMyJibl DHHIITEHHA: Mertonuueckne ykasaHus k nmaGoparopHoit paborte.
— 2009. 11 c. Pexxum noctyna cBoGONHBIH TS CKAYHBAHUSL: http://edu.tusur.ru/attachments/885-
vneshniy-fotoeffekt-izuchenie-z/download?1333682166

3.24 Ouenka morpenisocTeit uaMepennit: MeToauueckue yKazaHus K nabopatophoit pabote /
Myxaues B. A. - 2012. 24 ¢. Pexum Joctyna  CBOOOJTHBIA  JIs  CKAYUBAHMS:
http://edu.tusur.ru/training/publications/1099

3.25 Obmmue TpeGoBanus M IpaBHIia oopmieHns ordera o 1abopaTOPHON paboTte 1O
dusnke: Meronmnueckne yxazanus / yxkos 1O. 1. — 2012. 21 c. Pexum nocryrna cBoGOHBIH IS
ckauuBaHus: http://edu.tusur.ru/training/publications/1098

12.4. KomnboTepHble nporpaMmai MOJEeNHPOBAHUST HEKOTOPHIX (H3NYEeCKHX SBJIEHHH B
J1a60paTOPHOM NIPAKTHKYMe.

12.5. Ba3sbl qaHnbIX, HHGOPMALHOHHO-CIIPABOYHbIE H OHCKOBbIE CHCTEMBI
1. DnexTpoHHEbIe yaebHEIE TOCOGHS Mo Kypcy duzuky.
2. DeKTpOHHEIE IPE3eHTAIUH JUTS TEKIHOHHBIX 3aHATHIL.
3. ba3sk1 TeCTOBEIX 3ajlaHuil /I TeKyIIero u IIPOMEXXYTOUHOTO OLCHHBAHHSA 3HAHUI CTYIEHTOB.

13. MaTepHaibHO — TexHHYecKOe 0OBecTedeHHe AHCIHHINTHHbL:
Jlabopatopun kadenps! Gpuszuku (aym. 210,219, 223, 232, 235,229 xopmyca ®3T), B ToM
YHCTIe, yueOHble KOMIIBIOTePHBIE JabopaTopry (ayn. 219, 232) anexTpuyecTna,
MarHeTu3Ma, MOJIeKYJISIPHON (PU3UKK U TePMOIUHAMHUKH.
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Jlexponnas ayautopus (ayx. 230 xopnyca ®IT), 060pyI0BaHHas MYJIbTHMEAHIHBIM
06opynOBaHHEM, HCTIONB3YEMbIM IPU YTEHHH NEKIHIA ¥ [TOKa3€e JeMOHCTPaLHil.

14. Memoouueckue peKOMEHOAUUU RO OP2AHU3AUUN USYHEHUA OUCYURNIUHDBL:

O6beM YacoB, IIPELyCMOTPEHHBIX y4eOHBIM [UTAHOM IS U3y IeHHA AHCIHITIHHEL,
[1O3BOJISIET OCBETHTD TOJIBKO OCHOBHBIE (DYHIaMEeHTA/IbHbIEe 3aKOHBI U PACKPBITh OCHOBHBIC
[TOHSITHS TIPU YTEHUHM JeKIuH. [ToaToMy U peani3aliy MporpaMmel CTYJSHTBI JIOJDKHBI
OCTATOYHO MHOTO paboTaTh CAaMOCTOSATENBHO KaK IIPH MOBTOPCHNH JICKIHOHHOTO
MaTepuasa, Tak ¥ IIPH IIOJArOTOBKE K MPaKTHICCKUM 3aHATUAM, nab0opaTOPHBIM 3aHATHAM,
KOJUTOKBHMYMaM, TIpH BBITIOJIHEHIY HHIMBUIY ATBHBIX 3anaHui. s obecrieyeHus
3(HEKTHBHOTO YCBOEHHMS CTY ICHTaMI MaTepUaNIOB JUCIHILTHHBL HeoOXO0UMO Ha MTEPBOM
3QHATHM CHAGIUTE UX MIepPEeUHEM BOIIPOCOB, KOTOPbIE MOMIEKAT H3YUCHHIO, CIIMCKOM
OCHOBHOIT 1 OTIONHHUTEILHOMN THTEpaTyphl JUIs CAMOCTOSTEIbHOM paGoTHI, TEMAaTUKON
CaMOCTOSTENBHONH PabOTHI.

JIns TeKyLero KOHTpOJIs yCIeBaeMOCTH | IIPOMEXYTOYHOH aTTeCTallii HCIIOIb30BATh
TECTOBBIN KOHTPOJb 3HAHUH.

JIeX1IMOHHBIE 3aHATHS JKeJaTelbHO IPOBOJUTE ¢ IPUMEHEHHUEM Npe3eHTaLHH, a TaKkKe
JEeKIHOHHBIX JeMOHCTpALHH.
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1 Bgegenne

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

IpeNHA3HAYCHHBIX U1 U3MEPEHUs
obyuenus.

YPOBHSA NOCTHXXECHHS CTYACHTOM YCTaHOBIECHHBIX pPe3yILTaTroB

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

Tabauua 1 — IMepeveHn 3aKpenIeHHBIX 32 THCIATTHHOM KOMIIeTeHIHIH

Kon

DopMy.THPOBKA KOMIETEHIIMH

JTansl GopMHUpPOBAHUS
KOMIIeTeHUHH

OIIK-1

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

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

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

3. lommxen BnajieTs
HaBbIKAaMH (H3HYECKHX
HCCJIEJOBaHUH.

OIIK-2

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

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

B yCTpOHCTBAX
HaHO3JIEKTPOHHKH,

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

3. JloibkeH BIaIeTh
HaBBIKaMK 00pabOTKH

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

Ha3zHA4YeHUs, a TarKe UCIoIb30BaTh CTaHOapTHBIC
pOorpaMMHBIC CpeacTBa UX KOMITBIOTCPHOTO
MOJICIHPOBaHUA

2. JlomkeH yMeTh
n306pa3uTh PYHKIHOHATBHYIO
cXeMy yCTpoicTBa
IEKTPOHHUKH W MOACHUTB

XapakTep B3aHMOJIEHCTBUA
Y3J10B.

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

KOMIIBIOTEPHOI'O
MOASIHPOBAHHA.

2 PeajM3allHsi KOMIIETEHIIHH

1 Kommnerenmus OIIK-1

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

HAYK H MATe¢eMATHKH.

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

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

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

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

Hcnonbiyemele
CPEe/CTBA OlleHHBAHHUSA

* UnauBunyansHoe
TBOPYECKOE 3a/]aHHe
e Dk3amMen

paboThl

CaMOCTOSITEJILHOH

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

Tabauua 3 — O6mue xapakTepHcTHKH OKa3aTeNei u KPHTepHeB OLIEHHBAHNA KOMIETEeHIIHH 110

ITAnam

Hoxazareau u

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

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

Ta6muna 4 — [oka3aTean H KPHMTEPHH ONeHHBAHHA KOMIICTCHIIAM HA jranax

IMoxka3zareau v

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

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

KPHTHYECKH
MEKIY pa3iny- noAGHpaeT U roTo-

OCMBICJIMBAET
HbIMH (HU3HYECKH- BUT JUTS DKCIIEPH-

HOJTy4YEHHBIC
MH TOHSTHAMH, MeHTa HeoOxoau-

3HAHUA,;

Xopomo (6a30Bbli

uMeeT IpeicTaB-
JieHHe 0 pu3Huvec-
KUMX MOJIEIIAX;

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

KOMIIETEHTEH B
pa3IHIHBIX CHTYa-
nusx (pabora B

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

OCHOBHBIX
MMOHSATHI;

®  BOCIPOU3BOJMT
OCHOBHbBIE
bu3uueckue
dakrel, Hien;

®  pacuosHaer
buznyeckue
OOBEKTHI;

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

¢ HCHOJIB3YCT

® ymMmeerT

CIIpaBOYHOH
JIHTEPATypoi;

npubopsl,
yKa3aHHBIE B
OIHCAaHHH
nabopatopHoH
paboThI;

[PEeACTaRIATh
pe3yJIBTaThi CBOCH
paboTel

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

bopme

2 Komnerenmua OIIK-2

OIIK-2:

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

annapar

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

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

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

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

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

jyranamMm

IMoxkazareau H

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

[IPOCTHIX 3aja4

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

IMokazareau
KpHTepHH

3uarThb

YMmeTh

Baaxersb

Or1in4Ho (BHICOKHH
ypOBeHb)

o (Cpobonmno

BiageeT
HABBIKAMH
MIPOEKTHPOBAHUS
YCTPOHUCTB
AIIEKTPOHHKH;

¢ (Crobomaso

BAAICET
BO3MOXHOCTIMH

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

s cBoOOOHO

e criocobeH
PYKOBOJIUTD
MEKIUCIIUILTHHAD-
HOH KOMaH/I0M;

e cBOOOIHO BraLEET
pa3HBIMH
COBpPEMEHHBIMH

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

3 Komnerennus IMK-1

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

HasHa4YCHHU, a TaKXKe HCIHOJB30BaTh craHaapTHbIE IIporpaMMHBIE ¢

MOJACIHUPOBAHHA

Hag  dopmupopanus

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

Ta6mua 8— dranbl GopMHPOBAHHS KOMITETCHIHH H HCIIOIb3yEMbIC CpeiCTBa OLleHHBAHUS

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

e JlaboparopHble

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

O6mue XapaKTCepUCTHKH noxasarese 1 KpHUTEPUCB OLICHHBAHMU KOMIIETECHIIUN Ha BCEX JTanax

npuBe/ieHs! B Tabnuie 9.

Ta6auma 9 — O6uHe XapaKTepHCTHKH NOKa3aTellell H KpuTe

TanamMm

pHEB OCHHBAHU A KOMITETCHIHH no

Hoxazarejn u

eMol 00JacTh ¢
MOHHMAaHHEM I'pa-
HUI IPUMEHAMOCTH

TBOPYECKHX pele-
HHil, abcTparupo-
BaHHs IpobeM

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

neticTaus paboTel

Xopomuto (6a3oBblil
ypOBEHB)

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

Obnanaer
JAHAna30HOM
IPaKTHYECKHX
ymeHH#, TpeOyeMbIX
JUTSL peIICHUS

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

HPOCTHIX 3anav

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

MHokasarenu u

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

3 Tunosble KOHTPOJIbLHbIE 32aXaHHS

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

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

1) Kunemar#ka OCTyNaTeIbHOTO ABHKCHHUSA.

2) KuseMaTtuKa BpallaTe/IbHOTO JIBHKCHHS.

3) JluHaMHKa OCTYNATEIbHOTO JIBHKCHUS.

4) JlnHaMuKa BpalaTebHOTO BHKECHHA.

5) MonexynsapHas pusuka. Kiaccuueckne CTaTHCTHKH.

6) TepMonvHaMHUKa.

7) 3akon Kynona. HampshkeHHOCTS.

8) IloTeHnua.

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

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

14) CBoGOHBIE 1 BBIHYKICHHBIE KOJIEOAHHA.

15) Bonsst. Dddext Jomnepa.

16) UuTepdepeHnns cBeTa.

17) Judpakuus.

18) Tlongpu3zanus.

19) TerunoBoe u3ay4yeHuUe.

20) Bretunuit potoapdekr.

21) Baemnuit poroaddexr. Dpdexr Komnrona.

22) ®otonsl. [laBneHue cBeTa.

23) CexTpsl.

24) BoyrHOBBIE CBOKCTBA MHKPOYACTHIL.

25) DneMeHTHI KBAaHTOBOH MEXaHUKH.
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26) KBanToBas crarucTuka.
37) Snepuast pusuxka.

3.1.2. TembI TecTOBBIX 3aKaHMIl 1151 NabopaTopHBIX 3aHSTHIA:

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

Kunemartuka paBHOYCKOpeHHOTO BpareHus

HNunamuxa Mastauka O6epbexa

HUsyqenue pacnipeneneuns Makcsenna

Wsyuenne pacnipenenenus Bonpimana

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

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

JHITICKTPHUKOB

9)

I/I3MepCHH€ YACJIBHOTO 3JICKTPHYECKOTO COPOTHBIICHUS METAIUIOB

10) HU3ydenme MarHuTHOTO T10JI5 KPYyT'OBOr'O TOKa

11) Onpenenenne yaensHoro 3apsia 3JIEKTPOHA METOJIOM MarHeTpoHa

12) Usyuenue 3aTyxaromux Koaebanuii KpecTooOpa3HOro MasTHHKA

13) U3syvenne 3aTyXarOumx d1eKTpOMarHHTHLIX KOJIeGaHuil

14) Crnoxxenue B3aMHO TIEPHEHAUKYAPHEIX Kosebanuii. Ourypst Jluccaxy

15) Usyuenne unrepdepennun JlazepHoro usnyuyenus. Onerr FOnra

16) Usyuenne nudpakuun naseproro H3JIYYCHHS OT IIENH H HATH

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

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

19) Usyuenue cnexrpa atoma Bozopoja. (ITocrosruast PunGepra)

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

21) Bnytpennuit porospdext

HpHMep TECTOBOIO 3aJIaHHUs JUIA NPAKTHYCCKOTO 3aHsITHS.

«MeTaJibl 1 AHIICKTPHKH B IEKTPOCTATHYCCKOM I0JIE»,

buaer 1.

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

AHIICKTPHKE.

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

a) D=

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

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

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

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

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

TSRS HAITH
SRR
RS SIRREKI

n®d.

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

€1 E; & & £, £, £ £

E

1. . 3. .

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

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

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

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

4) Jlns oTBeTa IAHHBIX HEOCTATOUHO.

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

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

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

v

q;

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

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

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

3.2. TembI KOHTPOILHBIX paboT:

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

3)  Dnekrpuueckoe moje B BaKyyMe U cpeje.

4)  DnexrpoMarHernsm

5)  KoneGanus u Bosnb!

6)  BousnoBas ontuka

7)  Ksanrossle cBoiicTna H3JIyYCHHUS

8)  CuexrTpel M cBOiiCTBa aTOMOB

9)  Ksanropas mexanmuka.

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

CornacosaHa Ha noprtane N2 6338
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TTpuMepbl KOHTPONBHBIX PaboT.
KOHTPOJILHASI PABOTA 110 KBAHTOBBIM CBOMCTBAM U3JTYUEHMA
bunet Nel.

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

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

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

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

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

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

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

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

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

JaTh B 3JIEKTPOHBOJIBTAX.

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

TOBBICHNIACE TIPH ITOM TeMileparypa tena?

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

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

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

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

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

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

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

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

KOHIIEHTPAIHIO (POTOHOB B CBETOBOM IMyHKe.

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

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

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

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

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

YMCHBIIHIIACH INIOTHOCTE COCTOSHUHM IIPH SHEPTHH, PaBHOI 2 5B?

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

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

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

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

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

CornacosaHa Ha noprtane N2 6338
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6. JlyiMHa BOJIHBI KPaCHOM IPaHHIIBI dotosddexTa CypbMIHO-IIE3HEBOTO dorokaroga pasHa 650 HM
(11pH OUeHb HU3KUX TeMreparypax). [inHa BOJHEI KpAcHOM rPaHUIEl COGCTBEHHOH MPOBOAMMOCTH
pasHa 2,07 Mkm. Haiftu B 9B 5HEpruio [Ha 30Hb IIPOBOMMOCTH JaHHOTIO MOJYITPOBOJHHKA.

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

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

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

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

3.3. ClIHCOK MHAHBHAYAILHBIX TBOPYCCKAX 3a1aHMIi:

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

6) TepmoauHAMHKA.

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

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

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

13) Konebanus.

14) BonHeL.

15) UntepdepeHuns.

16) udpaxiusi.

17) TemnoBoe U3JTyYeHUE.

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

20) KpanToBas MeXaHHKa.

21) KBanTOBBIE CTATHCTHKH.

22) du3uka TBEpAOTO Tea.

23) PannoakTHBHOCTB.

HpHMepm HHJIMBHIOYAJIBHOTO TBOPYECKOIo 3alaHHA:

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

CornacosaHa Ha noprtane N2 6338
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2. Meradecknit map pampycoM 61 MM u ¢ noTeHuuanoM 469 B okpykKaroT HezapspKeHHOMH
cepueckoit 06010uKoit pagHycom 452 mm. Kakam OyleT noTeHUHa mapa HocJe Toro, Kak ox Oyner
COCAHHEH ¢ 000M0UKOH?

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

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

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

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

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

buner 8.

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

3.4. Criucok s1aGoparopubix pabor:

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

3) Msyuenue pacnpenenenus Makceesia

4) Wsyyenne pacnpenenenus Bonpimana
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5) H3yueHue TEpMOJHHAMHIECKHX NPOLECCOB

6) H3yuenue CBOMCTB IM3NEKTPHKOB B 110JIC IIIOCKOTO KOHJIeHCaTopa

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

9) M3ydeHHe MarHUTHOTO HOJIA KPYTOBOrO TOKA

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

11) U3yueHne 3aTyXarOWHUX EKTPOMArHUTHBIX kojebanui

12) Mizyuenne BBIHYK/ICHHBIX JIEKTPOMArHHTHBIX KojleOaHui

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

1. KunemaTuka.

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

5. Knaccuuyeckue CTaTHCTHKH.

6. TepMOaMHAMHUKA.

7. DneKkTpocTaTHKa.

8. [TocTosAHHBIN TOK.

9. MarguTtHoe I10Jie B BaKyyMe.

10. MaraiTHOE 110JI€ B BEIICCTBE.

11. VpaBHeHnns Makcsennia.

12. Konebanus.

13. BonHsbl.

14. BonHOBas OITHKA.

15. AtomHas QH3HKA.

16. KanroBas MEXaHHKA.

17. KBaHTOBBIE CTATHCTHKH.

18. PaqHoaxkTHBHOCTE. DJEMEHTAPHbIE YaCTUIIBL.

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

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

N

YCKOPEHUAMH.

JlnHamuka. 3akoHs! HproToHa.

JIBroKeHHe CHCTEMb MATEPHAIbHBIX TOUCK.

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

Kunernyeckast SHEPrUsl.

N
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Pabota 1 MomHOCTS.
Koncepsarushrie cuibl.

HoTennunansuas sueprus.

CBs3p MeXIY NOTEHIHATBHOI SHEpPruen u CHIIoii.

OCHOBHO® ypaBHEHHE THHAMHKH BPALIATCILHOTO ABHIKEHHS OTHOCHTENBHO HEIOABHKHON
TOYKH.

YpaBHeHHe THHAMHKH BPALIATEILHOTO IBHKEHUS OTHOCHTEJILHO HEMOBHXHON OCH.
MowmenT unepuun.

Kunetuueckas sneprus pamaromerocs tea.

Pabora sHemnux cun npu spamennu TBEPIOTO TeJa.

3aKoH COXpaHEHHS MEXaHHYECKOH OHEPIHH.

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

Heunepumansabie cuctemst orcuéra, Critbl HHEPIIHH.,

UenTtpobexuast cuita nrepuuy.

Cuna Kopronuca.

Hpunnun orHocurensroctu Fames.

PenaruBncrckas Mexanuka. IIpeoGpasosanus Jopenna.

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

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

PenstusrcTckas kunemaruka. Croxerne CKOPOCTEH.

PenstuBncrckas nunamuxa,

PensatuBnctckoe BeIpaxenue s SHEPTHH.

Bsaumocsssb Maces! u sHeprum.

Honsrue 06 o6iuel Teopuu oTHOCHTEIBHOCTH,

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

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

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

Pacripenenenue Makcpenna 1o sHaueHHAM KHHETHYECKO! SHEPTHH.

Dopmyna Makcsenna [UIs OTHOCHTETBHbIX CKOpOCTEH.

Bapomerprueckas gpopmyna.

Pacnpenenenue Bonpiumana.

Tennoémkocts raza. ®opmyna Maitepa.

M3zoxopudeckuii mponece.

Mzobapudeckuii nponece.

Mzorepmuteckuil npomecc.

. AnnabarHdeckuii mponecc.
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[TosIMTPOTINYECKHE MTPOLIECCHL.

O6parumblit ki KapHo.

Heo6parumsiit mukn KapHo.

DHTpOIUS.

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

CBo6onHas ¥ cBs3aHHas sHeprud. PU3HUECKHH CMBIC SHTPOIIHH.

CTaTHCTHYECKUH CMBICIT JHTPOIIHH.

TpeThe Ha4anO TEPMOAUHAMHKH.

PeanbHble raspl. YpapHenue Ban-nep-Baanbca.

®a3oBbIe NPEBPALCHH.

DnexTpuUecKHii 3apsiil. 3aKOH COXPaHEHHs BIEKTPHHUECKOTO 3apsiad.

B3auMOJICHCTRHE HIEKTPHUECKUX 3apsiIoB B BaKyyMe. 3aKoH Kynona.

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

ITonie pumons.

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

Tlose ABYX PaBHOMEPHO 3apXKEHHBIX IIOCKOCTEH.

ITonmeMOTOPHBIE CHITBL.

[lose 6eCKOHEUHOTO 3apsHKEHHOTO IIMIMHApPA.

[Tone cepuyeckoi IPOBOIALICH TOBEPXHOCTH.

[Toste 0OBLEMHO-3apsKEHHOTO 111apa.

Tluddepenmmanphas hopma TeopeMsl I'aycea.

[Morenuuan. Padora cuil 3EKTPOCTaTHIECKOro MoJjIs.

DHeprus B3aHMOJIECHCTBHS CHCTEMBI 3apAIIOB.

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

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

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

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

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

[Tonspu3anus JUIIEKTPUKOB.

CerneTodIeKTPHKH.

BeKTop MEKTPHYECKOTO CMEIIEHHs. (IMEKTpHYeCKas HHIYKIHA).

[ToToK BEKTOpA MEKTPUIECKOTO CMEIIEHHS.

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

PacripesieieHHe YIEKTPUIECKHX 3apAI0B Ha POBOIHUKE.

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

CBOHCTBO 3aMKHYTOM IpOBOAISIIEH 000TOUKH.
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90. DneKkTpoéMKOCTD.

91. Konzencaropst. Coenunenue KOH/IEHCATOPOB.

92. DHeprus 3apsHKeHHOTO MPOBOHHKA,

93. DHeprus 3apsHkeHHOTo KOHJIeHcaTopa.

94. DHeprus s1eKTPUUECKOro Mo,

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

97. DnexrpomBWKyIIas cuia.

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

100. MommocTs Toka. 3akon Jixoyns-Jlenma.

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

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

PN A~

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

- MaruuTHbIE MOMEHTBI 37IEKTPOHOB U ATOMOB.

. JluaMaruerusm.

. Ilapamaruerusm.

. CBOHCTBO (heppoMarHuTHBIX MaTepuaos.

. MaruuroMexatndeckuii s3¢pdexr.

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

- OneKTpoaBHKYyIIas cuna (3.1.¢.) HHYKIIHH,

- Ilpupona siBiieHUs 3MeKTpOMArHHTHOM HHIYKIIUH.

- Buxpesere Toku (toxu ®yko).

. SIBNeHHE CaMOMHIYKIIHH.

. B3anMHas nugyxnms.

. DHEepryus MarHUTHOTO 1071,

. BuxpeBoe anexrprueckoe noe,

. Tox cMemenus.

. YpaBHeHHs Makcgena.

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

34, PejlTHBHCTCKAS TPAKTOBKA MArHATHBIX ABJICHHH.

35. apMonuyeckye KojieOaHus H HX XapaKTCPHCTHKH.

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

37. MareMarH4ecKHi MasiTHHK.

38. OuznyecKui MasiTHHK.

39. [Ipy>XuHHBIA MaITHHUK.

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

41. CrioeHHe rapMOHUYECKHX KoneOaHH! HaNpaBleHHbIX BIOJE OIHOMN MPIMOH.

42. buenus.

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

44. CBoOOIHBIE 3aTyXaIOMHE MEXaHHICCKUE KoJyebaHus.

45. XapaKTepUCTUKH 3aTyXaOLIHX xosebaHuH.

46. BeinyXICHHBIE MEXaHUIECKHC xoyeGanus.

47. DnexTpudeckue xonebanus. KpasucTalMOHapHBIC TOKH.

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

49. CoboHbIe 3aTyXatolue IMEKTPHICCKUL KoJiebaHus B KOHTYPE.

50. BeIHyK/ICHHBIE SNEKTPHUECKHE KOJleOaHus.,

51. PacnipocTpaHeHHe BOJIH B YIIPYTOH Cpenie.

52. YpaBHeHHS IUIOCKOH U cpepiyecKoH BOTH.

53. I'pynnoBas CKOPOCTb.

54. Hanoxenwue (uaTEpdepeHnns) BoyiH. CTos4ne BOTHBL

55. Dueprust yupyroi BOJHBL.

56. Dddext Jomnepa s 3BYKOBBIX BOJIH.

57. BonHOBOE ypaBHCHHE.

58. DyeKTpOMarHUTHBIE BOJIHBL.

59. Onruueckuit a¢pdext Joruiepa.

60. DHEPrHs MEKTPOMATHHTHON BOJIHBL.

61. IHT€HCHBHOCTD 2JIEKTPOMArHHTHOH BOJIHBL.

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

63. UnTepdepenuns cBeTa.

64. lupuna 110510¢ HHTEPHEPEHIHH.

65. KorepeHTHOCTB.

66. Meton IOHra.

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

68. MarepdepeHnns OT MIaCTHHKA IIepeMEHHOH TOJIITHHBL (xMHA).

69. Konsna HeroroHa.

70. MuoronydeBas HHTEpPEPCHIHA.

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

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

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

Hudpakius va kpyriom oTepeTHH B HEIPO3pavyHOM JIHCKE.

Hudpaxuus B napamensupix myvax (zudpakuns Opaynrodepa).

Hudpaxims or menu.

Hudpaknuonuas perérka.

CriextpanbHoe pasnoxenue. Paspemaromas crioco6HOCTS PCIIETKH.

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

EctecTBennblit 0 nonspu3oBanublii caer.

Homsipusanus npu orpaxenny u npenomienuy. 3akon bproctepa.

Honsipuzanus npu aBoiHOM mydenpenomienuy.

3akoH Maimoca.

HNurepdepennus nonspu3oBaHubIX BOJTH.

HckycerBennoe apoiiHoe JyqenpenomieHne (HCKycCTBeHHAs aHH30TPOIIHS). Oddexr Keppa.

Bpainenue mrockoctn nonspusanum.

[ucnepeus cpera.

OilemMeHTapHast (KiaccHuecKas) TEOPHS TUCTIEPCHH.
Ilornomenue cpeta.

Paccesnue cpera.

W3nyuenne Baennosa-Uepenkosa.

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

Tennosoe usnyuenue. 3akon Kupxroga.

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

Buemmnuit porospdexr.

®otons Ormbir Bote (MeTox COBIIAJICHHUI).

Oddext Komnrona.

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

. 3AKOHOMEPHOCTH B aTOMHBIX crexrpax ®opmyia Bansmepa.

. [Ipunnun HeonpenenéunocTy.

. KBanToBbIit rapmonnueckuit OCHHJIIIATOP.

. IIpoxoxienue 4acTuItb! Yepes noTeHIHATBHBIH Oapwep.

. Ipuauwn [Maynm.

- IlIupuna criextpanpupx Tinuit. ToHKas CTPYKTYPa CIIEKTPAJIbHAIX JIHHHIA.

. Dpdekt 3eemana.

- MonekynspHble crieKkTper.

- Bemysxnennoe nanyuenue. Jlazeper.

- Tepmomunamudeckuii cnoco6 onucanus kowexTsa 9acTHI. XUMHYECKU ITOTEHIHAL.

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

HeBBIpOXKIEHHOCTD HIEAIHHOTO Ia3a U BEIPOXKICHHOCT SNIEKTPOHOB B MeTaJLIE.

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

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

BiusHHE TEMIepaTyphbl Ha paclpeie/ICHHE Pepmu-/lupaka.

OyHKIMS paciipee/ICHHA Bo3se-DitHuiTeiiHa.

OCHOBHBIE BH/IbI TBEPABIX TEIL.

BuIbl MEKaTOMHBIX CBA3€H B TBEPIBIX TENAX.

TTonATHE O TEOPHH KPUCTALTHIECKOH PEIIETKH.

JledekThl B KpHCTAJLIAX.

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

XapakteprcTHdIecKas TeMIieparypa Jlebas.

DOHOHBI.

TerI08MKOCTE UATEKTPUKOB (Teopus Jlebast).

Tem10EMKOCTD 2MEKTPOHHOrO Ta3a (TeMIOEMKOCTh METaJLIIOB).

TeroBoe paciIupeHye TBEPIBIX TEJL.

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

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

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

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

CBepxnpoBoauMOcTh. OCHOBHBIE CBOHCTBA CBEPXIPOBOXHHKOB.

ITpupona cBEPXIIPOBOXHMOCTH. Ocnopuble Tooxkenns Teopuu BKIL

D dextst xo3edcoHa.

Co6cTBeHHAs IIPOBOIMMOCTD MOIYITPOBOAHHKOB.

[TpuMecHasi IPOBOAMMOCTD ITONYTIIPOBOJHHKOB.

®OTOMPOBOIUMOCTD (BHYTPEHHHUH doroaddexr).

Pa6oTa BBIXO/A JEKTPOHOB. T€PMOBIEKTPOHHAST SMHCCHA.

KoHTakTHas pa3HOCTb IIOTEHIHATIOB.

TepMOdJIeKTPHYECKAE SBJICHHSA.

p-n-TIEPEXO]L.

TyHHeNbHBIH A0 (IHOL Dcaku).

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

Mojiesit aTOMHOTO s/1pa.

SInepHBIE CHIIBL.

PafM0aKTHBHOCTE. 3aKOH PaJIHOaKTHBHOTO pacIiajia. AKTHBHOCTD.

a-pacnaj syiep.

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

62. SlnepHble peakuuy.

63. llenexnue sinep.

64. TepMmosiiepHble peakimy.

65. TepMosiiepHble peakliy Ha 3BE3aX.

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

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

68. KBapkoBast Mozens crpoenus aJpOHOB.

4 Meroanyeckue MaTepHabl
Cornacro nynkry 12.1 paGoueit IPOrpaMMBI.
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3. 3ucman A, Togec O.M. Kypc 06weit Gpusnku. B 3-x TT. [IneKTpoHHbIif pecypc] - CN6.: Nawb, 2007.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

12.3. Yye6Ho-meToguueckme nocobusa u nporpammHoe obecneyeHme

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

1. OcHoBHAas JuTEparypa:

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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