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Hanpasnenune noarorosku 11.03.04 «DIEKTPOHHKA U HAHONICKTPOHHKA»
Ipoduns « Mukporaekrponnka u TBEPAOTENLHAS )IeKTPOHHKA»
Ddopma 00yyenus OYHas
DakyIbTeT MEKTPOHHONH TeXHHKH (P3T)
Kagenpa ¢pusnueckoii raexrponnxn (P3)
Kypc 1,2 Cemectp 2,3
Yuebubrii nian uaéopa 2015 rona u NOCJIEXYIOIUHX JeT
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2. JIaboparopusie pa6orsi 32 | 16 - 48 | gacos
3.| IIpakrayeckne 3ansTus 40 | 38 78 | uacos
4 Kypcosoii npoext/padora (KPC) 4aC0B
. (ayanTopuas) ) )
S.| Beero ayauropubIX 3ausuii (Cymma 1-4) 120 | 90 210 | yacos
6. U3 Hux B MHTEpaKTHBHO# popme 11 | 11 22 | 4acos
Camocronrtenbnas pa6ora cryzenros 4acoB
7. 132 1 90 222
(CPC)
8. Bcero (6e3 sx3amena) (Cymma 5,7) 252 | 180 432 | uacon
Camocr. pa6ora a moarorosxy, caauy 4acoB
9 36 | 36 72
IK3aMeHa
10, O6masn TpyroemkocTsb (Cymma 8,9) 288 | 216 504 | yacos
(B 32a9eTHBIX eUHANAX) 8 6 14 | 3ET
.
IK3ameH — 2,3 cemecrp
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PaGouas nporpamma cocraBneHa ¢ yuérom TpeboBanuit DenepanrbHOro I 0CyIapeTBEHHOTO
obpasoBaTesibHOTO CTaHmapTa Bblcuero obpasosanus (GI'OC BO) 1o HANPaBICHHIO NOArOTORKM
11.03.04  — «DnexkTpoHHKa M HAHOYIEKTPOHHKA (YPOBEHb GaKanaBpHaTa), yTBEPIKICHHOIO MPHKA30M
Munncrepersa o6pasosanns u Hayku Poceniickoit ®enepanuu ot 12 Mapra 2015 . Ne 218, paccMOTpeHa

M yTBCPK/JEHA Ha 3acenanuu kadenps! Guszuku 20 anpesist 2016 r., nmpotoxon Ne 113.
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1 Hean 1 3axa4yn auennmimas: « Guzukay

Hucuunnnna «@usuka» U3ydaercs BO BTOpOM U TPETbEM CEMECTPE M NPEAyCMATPHBACT UTECHHE
JEKIMH, [POBEJCHHE IIPAKTHYECCKUX H nabOpaTopHBIX  3aHATHH, MOTy4eHHe pasJIM4HoOro  poja
KOHCYNBbTAUHHA.

Heapo aucnumunsl «OU3HKa» sBIseTcs (opmuposanue y crymenroB TVCYP nenocraoro
OPEICTaBICHUS. O (GH3MYECKHX IIpoueccax H SIBJICHHAX, OPOTEKAOMIMX B IPHPOJE, ITOHHMAaHHS
BO3MOKHOCTCH COBPEMEHHBIX HAyYHBIX METOINOB IMO3HAHHS OpHPOIbl M BJIANEHHs HMH Ha YpOBHeE,
HEOOXO/IMMOM JUTS PELICHMS MPaKTHYECKHX 3a1aY, BO3HHKAIOWIHX IIPH BBIIOJIHEHHH ITPOECCHOHATBHBIX
00s3aHHOCTEI.

3anaueii u3ydeHus Kypca GUIHKH ABJIAETCH OCBOCHHE CTYJCHTAMH H YMEHHUE HCIIOJb30BaTh:
® OCHOBHBIX IIOHSATHH, 3aKOHOB U MOJIEJICH

MEXaHHKH;

TEPMOTHHAMHUKH,

BJIEKTPUYECTBA H MArHEeTH3Ma,

KoJieOaHuil 1 BOJIH;

OITHKH;

ATOMHOH (pHU3HKH;

(bH3UKH TBepOrO Tena;

AJepHOH Gu3nKH;

¢ MCTOJOB TEOPETHICCKOTO M IKCHEPHMEHTATLHOIO HCCIIEOBAHMIA B (DH3HKE;
® METOMOB OLCHOK MOPAIKOB (PHIUIECKHX BEIIHUHH.

VVVVYVYVVYY

2 Mecro mucuumanHel B crpykrype OOII

Hucnunnmra  «®usuka»  oTHOCHTCS K YUCIy  HMCHMIUIMH ~ MaTeMarudeckoro o
CCTECTBCHHOHAYYHOrO LMKia (6a30Bast 4acTh LMHUKIA OGIIMX MATEMATHUYCCKHX U €CTECTBEHHOHAY YHBIX
JHCUHMIIIAH - B (he/lepatbHBIX FOCYIapCTBEHHBIX 06PA30BATENBHBIX CTaHJapTax BBICIIEr0 0Opa3oBaHHs -
®I'OC BO B1.512. 3nanus u HaBbIkH, TIOJTYIEHHBIC IPH U3YYEHHH (PH3HKH, HCTIONB3YIOTCS B MOCIEAYIOMMX
AUCLHIUIAHAX  TyMAHATApHOTO [uKia: «Punocodus», NpohecCHOHATHHOTO NHKIA: «Teopernueckue
OCHOBBI JIEKTPOTEXHUKH», «Marepuans! >1eKkTpoHHON TexHHKHY, «DH3NYeCKHe OCHORBEI JJIEKTPOHHKH»,
«TeproTembHas aneKTpoHHKa», «BakyyMuas H IasMeHHas JJIEKTpOHHKa», «KBaHTOBag M omTuYeckas
JNICKTPOHMKaY,  «DH3UKA  KOHJICHCHPOBAHHOTO  COCTOSHHAY, «Hanoanextponuka»,  «®@usuka
TOJLYTIPOBOHIKOBY, «KBaHTOBAs MeXaHHKay, «Be30TACHOCTD KHIHE/ICATEbHOCTHY,

3. TpeGoBanusi K pe3yibTaTaM 0CBOCHHS M CIHIIHHDI
[lpouecc usywenms mucrmmmmasl  «DH3HKay HalpaBlicH Ha (OPMHpPOBAHHE CIEAYIOLIHX
KOMIIETEHINH:

obuienpodpeccuonansrbie Komnemenyuu (OIIK):

1) cmocobHOCTE 1IpencTaBiIATL AICKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHMIl HAYYHYIO KapTHHY
MHDa Ha OCHOBE 3HAHMSI OCHOBHLIX MOJOXKEHHH, 3aKOHOB M METOJIOB €CTeCTBEHHBIX HAyK H MaTeMaTHKH
(OIIK-1).

B pesyromame usyuenusn xypea pusuxu CHYOCHMBL QOJIICHBIL:

3uath usHYecKHEe OCHOBBI MEXaHHKH, MOJIEKYIIAPHOH (U3MKH, NPUPOIY KojieGaHHi H BOMH,
OCHOBBI MOJICKY/IAPHOH (DU3HKHM U TEPMOIMHAMUKH, 3MEKTPUYECTRA H MAarHeTH3Ma, ONTHKH, aTOMHOH W
saepHol Gu3nKy.

YMeTh HCIIONB30BaTh TEOPETHUYECKHE 3HAHHS IpH OOBSCHEHHH DE3YNBTATOB OKCIIEPHMEHTOR,
[IPUMCHATD 3HAHHA B 00NacTH GH3UKH U OCBOCHUS 00IIeNPO(ECCHOHATBHBIX THCIHIIIMH H pelleHHs
npoeCCHOHANBHBIX 3a/1a4.

Baagers HaBbikamu Gu3HuecKuX HCCIenOBaAHNIL.
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2) cnocoBHOCTH BBIABIIATE €CTECTBEHHOHAYIHYIO CYLIHOCTD npo6IieM, BOSHHKAIOIIUX B XOI€
npodecCHOHAIBHON AEATEIbHOCTH, IPHBIIEYD Ui HX PeIICHU COOTBETCTBYIOMHNI PU3HKO-
matemarmdeckuii annapar (OITK-2);

B pesynvmame usydeHus Kypea pusuxu CHyOeHMbL OOJINCHBL:

3HATH OCHOBHBIE 3AKOHBI MEXAHHKH, MOJIEKYJSIpHOH (QU3HKH, IPUPOLY koJieBGanuii ¥ BOJIH, OCHOBBI
MOJIEKY/IpHOH (DU3HKH H TEPMOJMHAMHKH, IEKTPHYECTBA H MATHETHIMA, OIITHKH, aTOMHOH U SICPHOH
(bU3UKH.

VMeTh BBIABIATH (H3HUECKYIO CYHHOCTh HpOOJieM, BOZHHKAIOUWIKX B XOIC 1podecCHOHAIBHOM
JIEATeIPHOCTH.

Biagers HABLIKAMH HCIONB30BaHUS (HIMKO-MATEMATHIECKOrO anfapara Uil pelleHHs ITHX
npobeM.

3) criocoBHOCTH UCIIONB30BAaTh OCHOBHBIC IIPHEMBI 06paboTKH U NPEICTABICHUS
sxcrepuMenTanbHbIX gaHEbIX (OIIK-5).
3uaTh OCHOBHBIE IIPHEMbI 00PAaOOTKH IKCIIEPUMEHTANIPHBIX JIaHHBIX..
YMeTh HUCIONBE30BATh TEKCTOBBIH peHaKTop s HallUCAHUS OTYETOB IO naboparopHbIM paboTam.
Mcrons30Bath mporpaMmy 00pabOTKH U MPEACTABJICHHUS PE3y/IbTaTOB.
Baaners HaBbIKaMH 00pabOTKH IKCIIEPHMEHTAIBHBIX PE3YJIHTATOB.

4. O6beM THCIMILTHEBL H BH/bI y4eOHOoil paGoTsI

O611as Tpya0eMKOCTh JUCIUIUIMHBI COCTABIISACT 14 sayeTHbIX equnul (3ET).
Bua yuebHol paboThl Bcero CemecTpbl
4acoB
1 2 3 4
AyawropHbie 3aHATHS (Beero) ] 210 1120 | 90 ‘
B ToMm uuce:
Jlexuuu 84 48 36
JlaboparopHbie paboTsl (JIP) 48 32 16
TIpaktryeckue 3aHaTHs (I13) 78 40 38
"CamocrosiTeLaas pa6ora (Beero) o 222 132 | 90
B toMm uuciie:
[TpopaGoTKa JIEKIHOHHOIO MaTepraa i HOJroToBka K 70 40 30
KOHTPOJIBHBIM MEPOIIPUATHAM
[ToAroTOBKA K IPAKTHUECKUM 3aHSTHIM H BBITOJHCHUC 104 60 44
HHMBHY&IbHbIX 3a/1aHUH
T[ToroToBKa K BHITOIHEHHIO H 3aIHTE 1ab0paTopHbIX 48 32 16
padot
By ipoMexyTOYHOH aTTeCTalluH (sx3aMeH) 72 36 36
O61mast TpyaoeMKoCTh, qac - 504 288 | 216
3aueTHble CUHHIBI TPYAOCMKOCTH 2 3 3

DK3amMeH 2,3 ceMecTp
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S. Conepxanue TUCIUTUTHHBI
5.1. Pasjens! AHCUMTUIHE ¥ BBl 3aHSATHH

B dopmupy-
= = ® R oW e = 9 pMHUpY
Ne 11/11 Haumenosanue pasjena = § § c% é é § qE . g @ 3 eMble
Q = = O O LM
AHCIHIITHHEI (D =R IR I = B = Q % KOMICTCH-IIUH
BTOPOU CEMECTP
1 Knaccuyeckas u 10 8 8 26 52 OIIK-1,
PENSATHBUCTCKAS MEXaHHKa OIIK-2,
OIIK-5
2 Monekynspuas pusuka. 8 8 8 24 48
TepMoauHamMuKa. DeMeHThI
¢$u3HYECKOM KHHETHKH
3 DJEeKTpOoCTaTHKA 8 8 8 24 48
4 [octostHubIf 6 4 10 20
DJIEKTPHUYSCKHH TOK B
MeTaJlIax, BaKyyMe M rasax
5 DJeKTPOMarHeTH3M 8 4 8 28 48
6 Konebanus u BoIHbI 8 4 4 20 36
TPETUIA CEMECTP
7 Bonnosas ontuxka. 12 8 12 24 56 OIIK-1,
BsaumoneiicrBue n3nyuenus c OIIK-2,
BelecTBoM. Kpantosas OIIK-5
ONTHKA
8 JJIeMEHThI KBAHTOBOM 10 4 12 24 50
MEeXaHHKH
9 DneMeHTHI KBAaHTOBOM 8 4 8 26 46
CTATHCTUKU U DUBHKH
TBEPJIOTO Tela
10 OneMeHTHI SepHOH QH3UKH H | 6 6 16 28
GbH3MKH DIIeMEeHTapHBIX
yactull. CoBpeMeHHas
¢du3nveckas KapTHHA MHpa

HTOI'O, vacos 84 48 78 222 432
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5.2 Cojepxanue pa3aeioB THCHHIIHHBI (10 JIEKITHAM)

No
/i

Haumenosanue
pa3aenos

CopeprkaHue pasJ/ienon

Tpynoém-
KOCTb
(uac)

Qopmupye
Mble
KOMIIETEHI]
Hu

BTOPOU CEMECTP

KinaccHyeckas u
PEJATHBHCTCKASN
MeXaHHUKa

1.1 Brenenne. Pu3nka B CHCTEME €CTECTBEHHBIX
Hayk. O6uiast cTpykTypa Kypca pU3HKH.
Mexanuka. OCHOBHbIC KHHEMATHYECKHE
XapaKTePUCTHKH [TOCTYIIATENBHOTO H
BpAIATEBHOTO JABHKCHUS.
1.2 NHepumanbHble CHCTEMBI OTCHYETA H 3aKOHBI
HetoTona. Cunpel B Mexanuke. Pabora u
KuHeTH4eckasi Heprus. KoHcepBaTHBHBIE CHIIBI
U NOTeHI{HaNbHAsl SHeprus. CBsI3b MeXLy CHIION U
MOTEHIMANLHOH dHepruei. 3aK0H coXpaHeHUs
MOJTHOM MeXaHHYeCKOU SHEeprHH B 110J1e
MOTeHIUATBHBIX CHJI. 3aKOH COXpaHEHUS UMITY-
nabca. ADCOIOTHO yIIpYTrHil M HEYIIPYTUH yIaphl.
1.3 HeunepumanbHble cucTeMbl oTcuéra. CHITbI
UHepUHU. J[BIKeHUE B MOJe TATOTCHHUS.
1.4 [Tonsitue abcOMOTHO TBEPAOTO TENA.
OcHOBHOE YpaBHEHHE JIMHAMHKH aOCOIOTHO
TBepAoro Tesia. MoMeHT uHepuuu. MoMeHT
cuiBl. MoMeHT uMITyibeca. 3aKOH COXpaHEHHS
MOMEeHTa uMIynbca. Kunetnueckas sHeprus
Bpalllafollerocs Tesa.
1.5 Toctynatel D#iHmTeitHa. Knnemartuka
CHeNHaILHON TeOPUH OTHOCHTEIBHOCTH.
Jlunamuka crienHaibHOM Teopun
oTHOCHUTeNILHOCTH. [ToHsTHE 00 0011el Teopun
OTHOCHUTEJIEHOCTH.

10

OIIK-1,
OIIK-2

MouaekyaspHas
dusuka.
TepmoanHaMuka.
Jj1eMeHTHhI
$uzuveckoit
KHHEeTHKH

2.1 MHKpPOCOCTOSIHHE H MAKPOCOCTOSIHHE.
DYHKIUH COCTOSHUS. Y paBHEHHS COCTOSHUS
HJICUTHHOTO U peabHOro rasa. PacnpeneneHnue
SHEepPIruH Mo CTEeNeHsIM ¢cBoOoIbl. DYHKIMH
nporecca. BHyTpeHHss SHEPrus H1eaIbHOTO U
peanbHOTO rasza. Pabora. Ilepoe nagasno
TEPMOJIHHAMHKH. AJinabaTH4YecKUi Mponecc.
2.2 TertoéMKOCTh HeabHOro ra3a. Kparkue
CBEJICHHS U3 TEOPHH BEpOSTHOCTEH.
PacripeienieHns MOJIEKyYJT IO CKOPOCTAM H
KHHETHYECKHM JHeprusM. bapomerpuueckas
dbopmya. Pactipeiesienne MOJIEKYI IO
NOTEHIHATHHBIM 3HEPIHIM (pacIpe/ie/ieHue
bonsiMana). Pacnipenesnienue Makcgenia-
bonbumana.

2.3 CraTUCTHYECKHH BEC U HTPOTIUSL.
Ob6parumMble H HeoOpaTUMBIE TIPOLECCHL. 3aKOH
BO3pacTanus 3HTponuu. Tperbe Hauano

OIIK-1,
OIIK-2
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TePMOJIMHAMUKH. TepMoMHaMHYeCKHH CMBICIT
SHTPONMH. TensoBrie MAUIMHEL.

2.4 DnemeHTH! pusznyeckoil kuaetuky. YactoTa
CTOJIKHOBEHHH, BpeMs U JUTHHA CBOOOHOTO
npoGera. SInenns nepetoca B razax - nuddysus,
BHYTPEHHEE TPEHHE, TEIUIONPOBOHOCTD.
3aBUCHMOCTH KOY(GUITHEHTOB TIepeHoca OT
[aBJIEHHS H TEMIEPATYphI rasa.

3 DIIeKTpOCTATHKA

3.1 IoHATHE /IEKTPOCTATHYECKOTO MOJIA.
XapaxTepUCTHKH dJIeKTprudeckoro nos Teopema
I"aycca st BekTOpa HaNpsHKEeHHOCTH
BJICKTPOCTATHYECKOIO TTOJIA B BAKYYMe.
[Ipumenenne teopemsr [aycca k pacuery
HAIPSHKEHHOCTH WIEKTPHYECKHX MOJICH.

3.2 Pabota cun snekrpudeckoro nons. Teopema
O LHPKYJSIIHH BEKTOPA HAIPSOKEHHOCTH T1OJISL.
[Torennuman u pasnocts noreHuuanon. Cesb
MEXKJY HAMPSODKEHHOCTRIO U IIOTEHLHAIOM.
Pacuer norennuanos npocreimx
IJICKTPHYECKHX MOJIeH,

3.3 DieKTpHYecKoe 1oJIe U0,
DNEKTPHYECKHIT JIUTI0/Ib BO BHELITHEM
SJIEKTPHYECKOM T10Jie. SIBleHune mospHsanuu
An3NeKTPHKOB. [longpusoBanHoCTs MBIEKTPUKA
1 TUDJIEKTPHYECKAsT BOCTIPHHMYUBOCTb.
Ounextpuyeckoe cmernenne. Teopema [aycca jyis
BEKTOPA JIEKTPHUYECKOI'O CMEILEHHMS.
DJIeKTpHYECKOE [10JIe B UIIEKTPHKE. Y CIIOBHS Ha
TPaHHIE ABYX AHIICKTPHKOB.

3.4 DekTpHIeCcKOe MONe BHYTPH MIPOBOIHHEKA H ¥
€ro MoBepxXHOCTH. Pacnpenenenne 3apaaa B
NpoBo/IHUKE. [TPOBOIHUKY B 3JIEKTPHYECKOM
noJe. DIEKTPOEMKOCTh YeIMHEHHOTO
npoBoaHuka. KonjeHcatopsbl. Dueprus
3apsHKEHHOT'O KOHJIEHCATopa. DHEPrus
JNEKTPUYECKOro moJid. OO6bEMHAS TNIOTHOCTH
OHEpIHH.

OIIK-1,
OIIK-2

4 HocTosaHnbIii

IEKTPHUIECKHH
TOK B MeTaJLlax,
BAKYYMY M razax

4.1 IocrostHuelif anexTpHyecknii Tok. Cuia u
IUIOTHOCTD TOKA. 3aBUCHMOCTb [JIOTHOCTH TOKA
OT XapaKTePHCTHK HOCHTENeH ToKa. Y paBHeHue
HEHPEPHIBHOCTH JUIA IIIOTHOCTH Toka. CTOpOHHHE
CHJIBI M 3./1.c. 3akoH Oma u JIxoyns — Jlenna B
nuddeperumanbHOl 1 MHTErpabHOMN BopMe.
MomHoCTh TOKA.

4.2 DneKTpUUECKHH TOK B BaKyyMe. 3aKoH
borycnasckoro — Jlenrmiopa.

4.3 DnexTpHYeCcKHii TOK B ra3ax. BH(bl ra30BbIX
pazpsuos. Monusanus rasa. PexoMOunanus
HoHOB. HecaMocTosTe bHBIE U caMocTOS-
TeJILHBIA paszpsabl. Bropuunad smuccus.
ITousTue o nnasme. [Inasma B MarHUTHOM MoJIE.

OIIK-1,
OIIK-2
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5 DekTpoMarte-
TH3M

5.1 MarauTHOE moJjie B BakyyMe. 3akoH buo-
Casapa-Jlaraca. Teopema ["aycca juist BeKTOpa
arHuTHOH WHIyKuMH. TeopeMa o UPKYJIAIHH
BexTopa MaruuTHOH uHaykiEy. [ose conenonaa
1 Topouaa. JIBiKeHHe 3apAJ0B H TOKOB B
maruaaTHoM none. Cuna Amnepa. Cuia Jlopenna.
Pa6oTa, coBepliaeMas [1pH EPEMEUICHHH TIPO-
BOJHHKA H KOHTYpa C TOKOM B MarHHTHOM II0JIE.
5.2 MarauTHOE 10JI¢ B BelecTBe. Buis
MarHetukos. HamaranueHHOCTB. Bexrop
HaNpPsHKEHHOCTH MarHUTHOIO 1oJis. MarauTHast
IPOHHLAEMOCTE cpejibl. TeopeMa 0 NUPKYIIALKMH

OIIK-1,
OIIK-2

BEKTOpA HANPSHKEHHOCTH MATHHTHOTO [OJISL.
5.3 SIBiieHHe 3IEKTPOMArHUTHOH HHAYKIITHH.
ITpaBuino MarHuTHOM roste. Dddext
Xonna.Jlenna. Ilpupona 3.1.c. HHAYKIIHH.
L{MpKyIsLHs BEKTOpA HAITPSHKEHHOCTH BHXPEBOTO
MarduTHOIO MoJid. SIBIeHHe CAMOMHIYKIHH.
WunyxtusrocTs. B3aumHuas naaykuus. Tok npu
3aMBIKAHUHU ¥ PaA3MBIKAHHH ICIIH.
5.4 Dueprus MarHuTHOTO Noyst. O6bEMHas
IUIOTHOCTE DHEPrHH. BHXpeBOE 3IEKTPHIECCKOE
nose. Tok cMemenns. Y papaeHHs Makcseiuia B
uHTerpaabHol u muddeperHanIbHoN popmax.
OTHOCHTEJIBHOCTD 3JEKTPUYECKOI0 H MArHUTHOTO
HOoJIEH.

6 KoJseoanna u
BOJIHBI

6.1 Mexanunueckue kosebanus. Mneanbuslit
rapMOHHYECKHH OCHHILIATOP.
JnddepeHnpansHoe ypaBHEHHE FAPMOHHICCKOIO
OCLIMJIIATOpA ¥ €T0 perieHne. AMIUIHTYIA,
yacToTa ¥ ¢asa KoreOaHuH. DHEPrus
rapMoHHYeckoro kosiebanus. CBoGoaHbIC
3aTyXarolue Konedanus OCIMIUIATOpa ¢
notepsMu. Bemyxaennele koneGanus. CiroxeHHe
xonebanuit (6uenus, burypst Jlnccaxy).

6.2 DnekTpoMarsuTHbIE Koslebanus. CBOOOHBIC
KoyieOaHus — COOCTBEHHBIE U 3aTyXarollue.
Brmyx/eHHbIe Kosiebanus. Pe3onaHc Toka 1
HanpspkeHus. [lepeMeHHbIH TOK.

6.3 Bonubl B yripyroi cpee. Y paBHEeHHE BOJIHBL
JlnuHa BOJIHEI, aMILIHTY/Ia BOJIHBI, BOTHOBOE
yucio, (pasa BosiHbl. PazoBas CKOPOCTh yIPYTUX
BOJIH B razax, XHJIKOCTIX H TBEPJIBIX TeJlax.
['pynnosas cKopocTsb. BoiHOBOE ypaBHEHHE.
DHepreTHYeCKHe XapaKTEPUCTHKH YIIPYTHX BOJH.
Bexrop Ymosa. Murtepdepenuns u tudpaxius
poni. Crosune BosHbl. Dddexr Homnepa B
aKyCTHKE.

6.4 DJIeKTPOMArHUTHBIC BOJIHBL Y paBHCHHA
II0CKHX U cepryeckux BoaH. BonHoBoe
ypaBHEHHE UL 3IEKTPOMAr HUTHOTO TIOJLL.
DHepreTHYecKUue XapaKTepHCTHKH
5IeKTPOMArHHTHBIX BOJH. Bekrop Ilo#nTHHra.

OIIK-1,
OIIK-2

CornacoBaHa Ha noprtane Ne 6339
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TPETUU CEMECTP

7 BosnoBas ontuka.
B3aumoneiicrBue
H3JIyYeHHHA ¢
BENeCTBOM.
KsanrtoBsas ontuka

7.1 KorepeHTHOCTD CBETOBBIX BOJIH.
HHTepdepenmns ceta OT ABYX KOrepeHTHBIX
HCTOYHUKOB. Onbrt IOura. UnTepdepenus
CBETa B TOHKHX ILIeHKax. [Ipocsetnenne onruxy.
Hntepdepomerpor.

7.2 Tndpakuus ceetoBsx Bow. [puaiun
['oitrenca-@penens. Metoa 30n ®penens.
Hubpaxuus Operenst Ha OTBEPCTHH W TUCKe.
Mudpakuus Ppaynrodepa Ha oHOMH WETH U
AndpaKuHOHHOIA pelieTke. Paspermnaromas
CIOCOOHOCTE onTHYeCKUX pubopos. [onsTue o
ronorpaGuIecKoM MeToJIe TIOTyYeHHS 1
BOCCTaHOBJIEHUA H300pOKEHHI.

7.3 Honspusaimsa ceeta. EcrecTBeHHbII 1
NOJIIPH30BaHHbIA cBeT. [lonyuenue u ananus
JTHHEHHO-TIOJIAPH30BAHHOTO CBETA. 3aKOH
Majttoca. Ionsipusarus ceeta nipn oTpaeHuH.
3akon bproctepa. [[BoitHoe myuenpenoMieHue.
ITpoxosxnenue ceta yepes Pa3oBble MWIACTHHKH.
MuTtepdepennus 1onsapu3oBaHHOro cBeTa.
INEKTPO- U MATHUTOONTHYECKHE 3B DEKTHL.

7.4 B3aumoeicTBYE H3IyUEHHS C BENIECTBOM.
Hopmanbnast n aHomasbHas nqucnepen.
Hornomenue ceera. 3akon Byrepa. Caszb
AMCIIEPCHH ¢ TornonieHueM. Paccesnue cpera.
7.5 TennoBoe U3NyYeHHE U TIOMUHECIICHIIUS.
CriekTpanbHble XapaKTePHCTHKH TEIIOBOrO
H3IydeHus. AGCOTIOTHO YepHOe TeNo. 3aKOoH
Kupxroga. 3akon Credana — Bonsimana.
3akons! Buna. ®opmysa ITnanka. KsanTosoe -
0OBSICHEHHE 3aKOHOB TEILIOBOI0 H3/IyYCHHUS.
7.6 KoprniyckynsipHO-BOJHOBO#H Iyailu3M cBeTa.
Obdexr Komnrona. Jlapienne caera.

12

OIIK-1,
OITK-2

J1eMeHThI
8 KBAHTOBOM
MEeXaHUKH

8.1 BonHoBEle cBolicTBAa MUKpOYacTHUIL. | HIIOTe3d
Ae bpoiis. ludpakuns MukpoyacTuir.
CooTHotenne Heonpenenéaaoctei I edzenbepra.
BounHoBas pyHKUMSA, ee cTaTHCTHYECKHI CMBICIT.
Ypasnenue [lpenunrepa. Kpauropas yactuia B
[IPSIMOYTOJIBHOU NOTEHIMANILHOH sIMe.
8.2 Ily40K 9acTHIl B 0JIe IPSAMOYTOIBHOTO
[OTEHIHANBEHOrO Oapbepa. TyHHeMbHBIH 3¢ deKT.
8.3 IonsTne co6CTBEHHOrO MarHUTHOrO MOMEHTA
JacTulpl ¥ ciiuba. [onseri MoMeHT HMIyIBCa
HacCTUIBI U ITOJHBIA MarHUTHBIH MOMEHT.
KsanToBoMexaHuyeckoe onmcaHne aTomos.
Crannonapuoe ypasuenue Illpenunrepa ans
aToMa BoJoposa. BonHoBkle hyHKIuy 1
KBAHTOBBIC YHCNA. Te€OpHS MHOTO2JIEKTPOHHOrO
aroma. Ipunmun IMaym. KpatHocTs
BeIpoKAeHnA. [IpaBuia orbopa 11 KBaHTOBBIX
epexo/1oB. MexaHWYeCKHH ¥ MarHUTHBIH
MOMEHTBI A1moMo6. | HpOMarHuTHOE OTHOIIIEHHE.

10

OIIK-1,
OIIK-2
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Omnsit Ultepna u Tepiaxa. Dddext 3eemana u
[Itapka. DOMIHPHYECKHE 3aKOHOMEPHOCTH B
aroMHBIX crekrpax. ®opmyna banemepa.

8.4 KsantoBas Teopus MoJiekyi. Kpanrosas
IpHpo/Ia KOBAIEHTHOM cBsi3n. [Tonstre 00
06MenHOM B3auMoaeicTBUH. CHIEKTPhI MOJIEKYJT —~
3IeKTPOHHbIE, KorebaTebHbIe, BPaaTe/IbHbIE.
KoMOHHAIMOHHOE paccesiHUe CBeTa.

8.5 CroHTaHHOE W HHIYIUPOBAHHOE H3JTyUCHHUE.
HMuBepcHOe coCTOsHUE BeliecTBa. OCHOBHBIE
KOMIIOHEHTBHI Jiazepa. Y CJIOBHs YCHJICHUS U
redepanini cBera. CBONCTBA JIa3epHOTO
u3nydenusi. OCHOBHBIE THIIBI J1a3€POB H HX
IIPUMCHEHHE.

9 JeMeHThI
KBaHTOBOM
CTATHCTHKH H
($H3UKN TBEPAOTO
TeJa

9.1 OCHOBbI KBAHTOBOMH CTATHCTHYECKOH QH3UKH.
[IpHHIAN TOXACCTBEHHOCTH YaCTUIL. BO30OHBI H
dbepmuonbl. GazoBoe MPOCTPAHCTBO U QYHKIHSA
pacnpenenenuns. Pacnpenenenuns bose —
Ditpnrreiina 1 ®epmu — Jupaka. [onatue
IUIOTHOCTY cocTosnHH. POTOHHBI UACATBHBIA
ras. Pacnpenenesue GOTOHOB IO SHEPIHAM.
®dopmyna [Inanka.

9.2 DneKTPOHHBIA HACAILHBIHA ra3.
PacnpeiesieH1e NIEKTPOHOB 110 SHEPTUSAM TIPH
PasNHYHBIX TeMIIepaTypax. 3aBHCHMOCTD YPOBHS
®depMH OT TEMIIEPATyphl.

9.3 Teopus TEIUIOEMKOCTH TBEPIBIX TEI.
DneMeHTH! KpucTaorpadux. Temiosbie
Konebanus KPHCTA/UINYECKOH PEIICTKH.
TenoBble cBOHCTBA TBEPABIX Tell. Teopus
teruoeMKoCTH DiHmTelHa. Teopus
teruioeMkocTH [Jlebas.

9.4 DjieMeHTHI 30HHOH TEOPHH TBEPIBIX TEIL
PacimensieHue SHepreTHIECKUX YPOBHEH NPH
00pa3oBaHUH KPUCTAUIMYECKON PEIICTKH.
DHepreTHYECKHE 30HbI B KpUCTAILIAX.
PacnipeniesieHue 3IEKTPOHOB 110 SHEPreTHYECKUM
30HaM. MeTtasuibl, TOTYIIPOBOJIHUKA U
JHDJIEKTPUKH B 30HHOH Teopuu. KsaHToBas
TeOpHs. HNIEKTPOTIPOBOHOCTH TBEPABIX TEIL.

OIIK-1,
OlIIK-2

10 JJIeMeHThI
AepHOi PHIUKH H
$pyzuxu
31eMeHTApPHbIX
4acTHIL.
Cospemennasi
duzuaeckan
KapTHHA MHPAa

10.1 Ctpoenwue suep. Pasmep anep. Sneptble
cusibl. Jledekt Maccnl, JHEPrusl CBS3H U
YCTOWYIHUBOCTE siep. MOMEHT HMITYJIbCa U
MarHUTHBIA MOMEHT sapa. Bo30yxaeHnbie
COCTOSIHUSA sifiep ¥ raMMma-u3iydenue. dpdext
Mecc6ayspa. PannoakTHBHOCTS siiep. 3aKOH
paJiMOaKTHBHOIO pacnania.

10.2 Sinepnnie peakuuu. Knaccupurarps
IEPHBIX peaKiuil. DHeprus SAepHOM PeaKiuu.
HckyccTBenHas paiioOaKTHBHOCTD. Peakius
nenenns. Peakuus cuntesa. [Ipobnema
YIIPaBJIAEMBIX TEPMOSICPHBIX PEAKITHM.

10.3 DneMenTapHble YaCTUILL THIIBI

OIIK-1,
OlIlK-2
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G yHIaMEHTATBHBIX B3aUMOACHCTBHI.
Knaccuduxanys i B3aumuas npespariaeMocTs
DJIEMEHTaPHbIX YacTull. JIenToHs! U aApOHEL.
ArTryacTuisl Kapkosas Mojiels aipoHOB.
CoBpemeHHas GH3uYecKas KapTHHA MHpa.

5.3. Pazjieqnl AMCHUIINALI B MEXIHCUHILUIHHAPHDIC CBA3H € 00€CHCYHBAIO UMY (npeab1xy mumu)
M o0ecrieunBaeMBbIMH (I10C/IeY IOIHMH) HCIMILTHHAMH

Jist ocBoenust pasnenoB QHCHHILTHEBL «DH3MKA» HEOBXOMHMbI 3HAHHs, IOJYYCHHBIE B IIKOJE H
TIGJTy4aeMbIC NTapa/uleIbHO MPH H3YYEHUH TUCUUILUIHHEL « MaTeMaTHYeCKHi aHaTH3 Y.

Pasnemsr  mucnmmumnel  «Du3Hka»  CBS3aHBI ¢ pazzielaMH  nocredyrwux  IHCIUIUIHH
«IIpodeccuonansHoro nukia (6a30Boit obienpodeccHoHATEHOM YacTu)» pabodero yueGHOro miaHa:

Ne Haumenosanue Ne Ne paznenos naHHOM QUCHHILTHEE! H3 Tab1.5.1, 1is KOTOPBIX
n/n obecreunBaeMbIX HEOOXO0MMMO H3yUYeHHE 0OecIeunBaeMbIX (OCHEYIOMKX) MCIHILIHH
(mocnenyromux) 1 2 3 4 5 6 7 8 9 10
JUCIUILTHH

1 | Teopernueckue ocHo- + + + + +
BbI JJIEKTPOTEXHHKH

2 | Marepuaisi snexr- + + + + + + +
POHHOMH TEXHUKH

3 | TBepmorensuas + + + + +
JJIEKTPOHHUKA

4 | Kpanrosas u onru- + + + + +
YeCKast JNEKTPOHHKA

5 | HaHoonekTponuka + + + + + |+

6 | ®usuyeckue OCHOBEI + + + + + + + + |+
DJIEKTPOHHKH

7 | Gusuka  KOHOEHCHpO- + + + +
BaHHOI'O COCTOSIHUS

8 | Bakyymuas u miaz- + + + + + + + |+
MEHHas 3J1eKTPOHHKA

9 | ®usuxa + +
HIOJIYIIPOBOJHHUKOB

10 | KBanToBas mexanuka + +

11 | ®unocodus + + + +

12 | Besonacrocts + + + + + + |+
KH3HEACSTEILHOCTH

5.4. CooTBeTCTBHE KOMIETEHIMI, POPMHUPYeEMBIX IPH H3YYeHHH HCIUILINHDBI, H BUIOB 3aHATHII

Ilepeuens Bu sl 3ansgTuit DOopMBI KOHTPOJIS

KoMmuieTeHnuit | Jlexnuu | JlaGoparopusle Hpaxktuyeckue | Camocrositenpuast | Tecr, OIIPOC, KOHTPOJIh-
3aHSTHS 3aHSATHS paboTa cTysleHTa | Hast paboTra, KOJUIOKBH-
OIlK-1 + + + + YM, 3aliMTa OTYETa 110
OIIK-2 + + + + jaboparopHoit  pabore,
OIIK-5 + + 3aliTa  WHAWBHIYab-

HOT'0 3aJaHUs, JK3aMeH.,
——

CornacoBaHa Ha noprtane Ne 6339
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opranm3aluH o0yueHHs
J{1s1 YCHEmHOro OCBOCHHS JMCLMIITIHBI IPUMEHSIOTCS Pa3IHbI
KOTOpBble 00eCHeYrBaloT JNOCTHXCHHE MJIAHMPYCMBIX pE3yabTaToB oOyueHHs COINacHO OCHOBHOH

(4 O6pa30BaT€JIbHI)IC TEXHOJIOTHUH,

o6pasoBaTebHOM IporpaMme, ¢ y9€ToM TpeGoBaHHH K 06BEMY 3HAHHH B HHTEPaKTHBHOH dopMe.

6.1. TexXHOJIOTMM HHTEPAKTHBHOIO 00yYeHH sl IIPH Pa3IHIHBIX dopmax 3HaHUH

Tabmumna 6.1.
®opmsr | Jlexuuu | Ilpakrudeckue | JlabopaTopble Bceero
Metoj1bl (wac) 3aHgTHg (4ac) paboTshI (Jac) (vac)
O6cyxaeHne npe3eHTauu 1 5 5 7
JEMOHCTpALUH ONBITOB
Pabora B KoMaHzie 6 6
Y eTHBIM Onpoc WK
TeCTHPOBAHHUE IPH JOIYCKe H 4 4
3almTe
1abopaTOpHBIX paboT
[Ty6nmynas 3amuTa ¥ pasdbop
y JOCKH MHAUBHIYaTbHBIX 5 5
TBOPYECKUX 3aJaHHH U TECTOB
Hroro P;I;}T{t:{gil{l;THBHBD( 5 5 12 2
7. JIabopaTOPHBIH NPAKTHKYM
Ne Hanmenopanue 1aGopaToOpHBIX paboT Tpyno- dopMmupyembie
paszesna u3 eMKOCTh KOMIIETEHIUH
tabn. 5.1 (4ac.)
BTOPOW CEMECTP
1 Beoasoe 3anstie. Meroauka 06paboTKH 8 OIIK-1,
pe3yNIbTATOB H3MEPEHHH. OI1K-2,
KuneMaruka paBHOYCKOPEHHOTO OIIK-5
BpalllCHHs.
Junamuka mastHuka Obepbexa.
MoMeHT HHEepPIH TBEPIBIX TeJL.
2 Usydenue pacrpenenenis Makcsera. 8
Wsyuenue pacnpenenenus bonbimana
OmnpejieneHne OTHOIICHHUS TETIOEMKOCTEH
raza metojiom Kiremana n [lesopMa.
TeronpoBOJHOCTH Ta30B.
3 N3yyenune 371eKTPOCTATHICCKOTO OIS 8
H3y4enue CBOHCTB AUDJIEKTPUKOB B IOJIE
IUTOCKOTO KOHJIEHCATopa.
5 M3yuenne MarHUTHOTO T10JIs HA OCH 4
KPYI'oOBOTO BHTKA.
OmpejiesieHne yIENbHOTO 3apsjia d1eKTpoHa
METOJIOM MarHeTpoHa.
6 CloKeHHe B3aUMHO NEPHEHIHKYIAPHBIX 4 OI1IK-1,
xoneGanuii (gurypst JIuccaxy). OI1K-2,
M3ydenue 3aTyxarommx OIIK-5
3JIeKTPOMarHHTHBIX KojieOaHuil.
W3syueHue 3aryXaromux KoneOanni
MasTHHKA KPecTOOOpasHOro MasTHHKA.

CornacoBaHa Ha noprtane Ne 6339
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TPETUHU CEMECTP

H3syuenue nnareppepenunn nazepHoro
H3ITYYCHHS.,

Msyuenue mudpakuuu nazepuoro
U3JIYUYECHHSL,

VMsydenne sBieHUS NONSPU3ALHUH CBeTA.
M3yuenue tennosoro usnydeHus.
Wsyuenue BHemrero gporordidexra.

OIIK-1,
OIIK-2,
OIIK-5

IIpoBepka cooTHOmEHNS
HeonpeaeaeHnoctel st GOTOHOB.
M3yuenne criexrpa u3nyueHus atoMoB
BOIOPO/IA.

W3sydenue razosoro sasepa.

Onpe/ieNieHHe MNPUHBI 3aNPEIIeHHON 30HbI
IIOJTYTIPOBOJHHUKA ONTHYECKHM METOIOM.
Ornpeieienye NIHPHHBI 3aNPEICHHON 30HbI
HOJIYIIPOBOIHHKA 110 TEMITePaTypPHOii
3aBHCHMOCTH 00paTHOrO TOKa JIHOJIA.
Tynnensubiit addexr B BHIpoKIEHHOM p-n
— lepexoe.

OIIK-1,
OIIK-2,
OIIK-5

8. IIpakrnyeckne

3aHATHH

Ne
pasjiena jamc-
HUILIHHB U3
tabu. 5.1

Temaruka rpakTHYeCKUX 3aHSTHIA

Tpynoem-
KOCTb
(uac.)

®opmupyeMble
KOMITETEeHIIHH
(OIIK)

BTOPOU CEMECTP

Kunemaruka

3aKOHBI JIMHAMHKH

PaGota, snepruu. 3akoHs! coxpaHeHus
PensituBucTCKas MexaHHKa

Knaccuueckue cratnctukn

ITepBoe Hayano TepMoaHAMUKH.
W3onponeccer

Outponus. Bropoe Havyano TepMoIHHAMEKH
SIBnenus nepenoca B rasax

DJIEKTPOCTATHYECKOE TOJIE B BAKYyMe
Teopema Octporpanckoro-Iaycea juis
HAIPSKEHHOCTH 1101

Pabora, norernuan ACIT

OCII B Bemecrse

Oneprust DCIT

DIIEKTPHYECKHH TOK B METa/LIaX
DJIEKTPHYECKHIT TOK B BAKYyMe H rasax

MaruutHoe none (MIT) B Bakyyme. Bekrop
MarHuTHOH HHAYKuuH. 3akon buo-Casapa-
Jarmaca

Iepemernenue NpOBOJHUKOB C TOKOM B
MI1, nBuxenue 3apsgos B MI1

OIIK-1,
OIlK-2

CornacoBaHa Ha noprtane Ne 6339
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SIBfieHHE HNEKTPOMArHHTHOH HHIYKIHH.
DHeprust MarHUTHOTO [TOJIS

MaraurHoe 1oJIe B BelecTBe. Y paBHCHUS
Makcaeia

["apMOHHMYECKHE, 3aTYXAIOMIHE U
BBIHYK/IEHHbBIE KoneOanus pasiuyHOH
IPUPOIbI

Bosnxe! B ynipyro# cpene.
DJIeKTPOMArHHTHBIE BOJIHB]L. JHEPTUs
BOJIHBI

OIIK-1,
OINIK-2

TPETUM CEMECTP

Hurepdepennus ceera

Jludpakius csera

[Tonspu3anus cBeTa

B3aumMoneiicTBHE U3IYUYEHHS C BEIIECTBOM
TertoBoe u3nydeHue

Brewmnuii potosddext u addexr
Komnrona. JlaBnenue cBera

12

OIIK-1,
OIIK-2

BosnHosbie cBOCTBA BENIECTBA.
COOTHOIIEHHE HEOTPE e IEHHOCTEH
Vpasnenue [llpenunrepa. MukpodacTuua B
MOTEHIHANBHON IME.
[MorenuuaneHbiii  Oapbep.
addekt
KBanToBo-MexaHHYecKoe
CTPOEHUS ¥ CIIEKTPOB aTOMOB
KBantoBo-MexaHHYECKOE
CTPOEHHUS U CIIEKTPOB MOJIEKYIL.
KombuHaunoHHOE paccesiHHe
Nupepcust HaceneHHOCTH. Jlazepsl

TyHHebHBIH
OIMCaHHE
OIMCaHUE

CBCTA.

12

KBaHTOBBIC CTATUCTHKH

TerioBble CBOMCTBA TBEP/IBIX TEI
DJIEXTPOIIPOBOIHOCTE TBEPHBIX TEI
KouTaxThl TBEpABIX TEJ

10

CTpoeHHe U CBOMCTBA sep 3aKOH
PaIOAKTHBHOIO pacnaia
SlnepHble peakiun
JJIeMeHTapHBIC
KapTHHA MUpa

qyacTuukbl. duznyeckas

9, CamocrositesibHas pabora

Ne paznena
JUCHIATUTH-
HBI U3
tabn. 5.1

Tpyno-
CMKOCTDh
(vac.)

TeMaTHKa CAMOCTOSTEIBHON
paboThl
(Oemanusayus)

Kourtposs
BBITIOJTHEHUS
paboTsl

BTOPOU CEMECTP

BLITOJHEHUIO | 7

OIIK-1,

1 IToaroroBka K

3amure TabopatopHbix pabot (JIP)

OTIK-2,
OIK-5

Koncnekr
METO/IHYEeCKHUX
ykazaauit (MY),

CornacoBaHa Ha noprtane Ne 6339




[Tpopaborka TEOPETHYECKOro

sanurta JIP.
Ouenka o uroram

MaTepHasa W [OArOTOBKA K 9 KM - recruposa-
KOHTPOJIbHBIM MepolpusitisiM (KM) HHE, KOHTPOJIbHAs
pabora.
llogroroBka K mpakTHuecKHM 10
3AHATHIM H BBIMOJIHEHHE Ouenka npu
HH/IMBUIYANIbHBIX 3anaHuii (M3) onpoce, cnava 3.
2 IToproroBka K BBIIOJHEHHIO W 7 OIIK-1, Koncnexkr MV,
3amuTe jlabopatopHsix pabot (JIP) OIlK-2, 3amura JIP
OIIK-5
IpopaGorka TEOPETHUYECKOT0 Ouenka rmo uroram
MartepHaga M IIOArOTOBKa K KM - rectuposa-
KOHTPOJIBHBIM MepornpusTusm (KM) 7 HHE, KOHTPOJIbHAS
paborta
[lonroroBka K mpaxkTHYecKHM Onenka npu
3aHATHAM " BBIIIOJTHEHHE 10 ompoce, caaya M3
HHIHBHAYaAIbHBIX 3a1aHuit (M13)
3. [TonroroBka K BBIIOJHEHHIO U 7 OIIK-1, Koncnexkr MYV,
3auuTe abopatopHsix pabot (JIP) OIIK-2, 3ammura JIP
OIlIK-5
[Tpopaborka T€OPETUYECKOTO OueHka 1o uroram
MarepHaja M IOJArOTOBKa K KM - rectuposa-
KOHTPOJIBHBIM MeponpusTism (KM) 7 HHE, KOHTPOJIbHAS
paborta
ITonrotoBka K  npakTHYecKHM
3aHATHAM H BBITIOJTHEHUE 10 Ouenka npu
HHIMBHUIyaIbHbIX 3aanuil (113) onpoce, caava U3
4. IpopaboTka TEOPETHYECKOTO 2 OIIK-1, Ouenka 1o uroram
MaTepHasla M MOATOTOBKAa K OIlIK-2, KM — rectuposa-
KOHTPOJIBHBIM MeponpusTsiM (KM) OIlK-5 HUeE, KOHTPOJIbHAS
pabora
llonroroBka K mpakTHYecKHUM 8
3aHSATHIM 15§ BBINIOJTHEHHE OueHka ripu
HHIAMBAAYaIbHBIX 3ajaunii (13) onpoce, craua U3
5 IMoprotoBka K  BBHINOJHEHHIO W 6 OIlIK-1, Koncnexr MY,
3amute JabopartopHelx pador (JIP) OIIK-2, 3aiuta JIP
OIIK-5
[TpopaboTka TEOPETHYECKOTO OueHxka 1o utoram
MaTepHaga M HOAIOTOBKA K KM — rectuposa-
KOHTPOJIBHBIM MeponpusaTHsM (KM) 10 HUE, KOHTPOJIbHAS
pabora
lloaroToBka K mpakTHYecKHM
3aHATHIM u BBITTOTHEHHE Ormenka mipu
UH/HBUYAIbHBIX 3ataHuit (M3) 12 orpoce, ciaya M3
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6 [ToaroToBka K  BBITOJHEHHIO H 5 OIIK-1, Kowncrext MV,
samute gaboparopubix pabot (JIP) OIIK-2, samuta JIP
OIIK-5
ITpopabotka TEOPETHUYECKOTO OneHka no Hroram
MaTepHasa M I[OJArOTOBKa K KM - tecrupona-
KOHTPONBHBIM MeponpusaTHsaM (KM) 5 HHE, KOHTPOJIbHAS
pabota
IMogroToBka K  IPaKTHYCCKHM Onenka 1pu
3aHATUAM 74 BBIMIOJIHEHHE 10 onpoce, caada U3
WHMBHIYaNbHbIX 3atanui (M13)
TPETUI CEMECTP
7 [TonroroBka K BBUIOJHEHHIO H 6 OIlK-1, Koucnext MY,
saiate Jabopatopsix padot (JIP) OIIK-2, sanura JIP
OIIK-5
[Tpopaborka TEOPETHYECKOTO OneHka 1o HToram
marepuaja M IOArOTOBKA K KM -- tecTHpOBa-
KOHTpONbHBEM MeponpuaTHiM (KM) 6 HUe, KOHTPOJIbHAS
pabota
[TogrotoBka K  HPaKTHYECKUM
3AHATHSIM u BBITIOJIHCHHE Onenka npu
MHIMBHAyanbHbIX 3a1anui (13) 12 onpoce, caaya U3
8 [logroToBKka K BBIIOJIHEHHIO H 5 OIIK-1, Koncnext MY,
samuTe nadoparopHblx padot (JIP) OI1K-2, samqura JIP
OI1K-5
ITpopaboTka TEOPETHUECKOTO Orenka 1o uroram
MaTepuasia M TOArOTOBKa K KM — tectHpOBa-
KOHTPONBbHLIM MeponpuaThaM (KM) 7 HHUE, KOHTPOJIBbHAA
pabota
[lomrotoBka K  HMPaKTHYECKHM
3aHATHAM H BBITTOJIHEHHE O1uleHka IpH
WH/MBHIyanbHbiX 3aganui (M13) 12 omnpoce, cada M3
9 IloxroroBKka K BBIIOJHEHHIO H 5 OIIK-1, Koucnexkr MV,
samuTe Taboparopssix padot (JIP) OIIK-2, samura JIP
OIIK-5
IIpopaboTka TEOPETHYECKOTO Ouenka mo uroramMm
Mareppata M [OArOTOBKAa X KM - tectuposa-
KOHTPOJIbHBIM MeponpuaTisaM (KM) 9 HUe, KOHTPOJIbHAS
paboTta
[TomroroBka K IPaKTHYCCKUM OueHka 1pu
3aHATUAM 17§ BBIITOJIHEHHE ompoce, ciaya M3
WHIMBHIYAIBHBIX 3ataHui (M13) 12
10 ITpopabotka TEOPETHYECKOT 0 8 OIIK-1, OreHka 1o AToram
Marepuaiia M IIOJrOTOBKa K OIK-2 KM — rectupoBa-
KOHTPOJIBHBIM MEPOTIPUATHAM (KM) HHe, KOHTPOJIbHAA
pabora
[TonroToBKa K IPaKTHYECKHM 8
3aHATUAM " BBITOJIHEHHE Onenka 1pu
MHAMBHIyaTbHBIX 3ananui (U13) ompoce, cjada U3
[TogroroBka #u crada JBYX 72 Onenka Ha
JK3aMCHOB OK3aMCHC
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Ilpumepnasi  TemaTHKa  KypcoBbIX NpoexToB (pa6oT)
He npenycmorpeno yuebHbmM mianom

11. PEUTHHIOBASI CHCTEMA KAYECTBA

11.1. baabHast packaaaKa OTICIBHBIX 2JIEMEHTOB KOHTDOJIS 10 BUAAM 3aHATHH

Metoauka Texyuiero KOHTPOJNS OCBOCHHMS MHMCIHILTHHBL OCYWIECTBIIIETCS B COOTBETCTBHH ¢
«[lonoxenneM o mopsaKe HCHOAB30BAHHS PEHTHHIOBOH CHCTEMBI JUISL OLEHKH YCHEBAeMOCTH
CTYICHTOBY (IpHKa3 pextopa 25.02.2010 Ne 1902) . Metomnka OCHOBaHA Ha OaJIbHO-PEH THHTOBOH
CHCTEME OLICHKH YCHeBAEMOCTH, NeficTByomer ¢ 2009 r., KoTopas BKMOuaeT TeKy i KOHTPOJIb 110
HIEMEHTAM KOHTPOJIA C 1I0/IBEICHHEM TeKYILEro PEHTHHI H HTOTOBbIH KOHTPOJD.

HToroBeIil KOHTPOJL 0CBOCHHH JUCIMITHHEL OCYWIECTBIICTCA Ha SK3aMEHEe MO TPaTHIIMOHHOM
nATHOAIBHOR 1mKane. OG13aTebHBIM yCIOBHEM nepel caadyedl DK3aMeHa SBISETCA BBIIOJMHEHUE
CTYHCHTOM HEOOXOLMMBIX MO pabodel IporpaMme Ul AMCIHETLITHHBL BHIOB 3AHATUIL: BLIIIOJTHEHHE U
3alUTa pe3yNbTAaTOB J1abOPATOPHBIX PaboT, BBITOIHEHHE OMAIIHEX HHIUBHIYaNbHBIX 3a/IaHui.

Ha nporsokennn Bcero cemecrpa Tekymas yCIIEBAEMOCTh OLIEHHBAETCA TOJBKO B Oamiax
HApaCTAIOIHM HTOTOM, B TOM YHCIIE H Pe3YJIbTaThl KOHTPOJIBHBIX TOUYEK.

Texymmi KOHTPONIb H3yUeHHs MUCHHIUTAHBI B KAKIOM CEMECTPEe COCTOMT U3 CICAYIONIHX BHAOB:

— KOHTPOJIb HAll YCBOCHHEM TECOPETHYECKOTO MaTepHala — MPOBEIeHHE YeThIpeX MUCHMEHHBIX
KOHTPOJIBHBIX pabOT B KaXIOM CeMECTpe;

— KOHTPOJIb Hajl BBINOJIHEHHEM YeThIpeX JOMAlIHHX HHIAHBHIYAIBHBIX 3aJaHHH B ceMecTpe —
3alIHUTa BBITOIHEHHBIX 3a1aHHii;

- KOHTPOJIb Ha/l BBINIOIHEHUEM JIaA00PATOPHBIX paboT - 3aImuTa 1a6opaTopHbIX pabor.

Tembl JOMAUTHMX HHAMBHMAYAILHBIX 3aMaHuil IS HEepBOTO cemecTpa H3yYeHHS (HIHKH:
1. Mexauuka mocrynarensHoro u BpalllaTeJIbHOTO  IBHXKEHUs;, 2. MorekynspHas ¢usuka u
TEPMOJMHAMHUKA; 3.DJIEKTPOCTATHKE; 4. DeKTPOMArHETH3M

Tembl KOHTPOALHBIX PaboT A5 nepBoro ceMecTpa H3y4eHusi QUIHKH:

1. Knaccuveckas ¥ pernstuBHcTCKAS MeXaHuka; 2. MonekymipHas GH3MKa, TePMOIHHAMHKA; 3.
DIIEKTPHYECKOE T10JIE B BAKYYME H BEIIECTRE; 4.21eKTpoMarseTusm.

TeMbl xoMamIHMX HHAMBHAYAILHBIX 3agaHuii s BTOpOro ceMecrpa M3ydeHus (pHIMKH:
1. Bonnosas onrtuka; 2. Ksantopas omruka; 3. KsanTosast Mexannka; 4. KBaHTOBBIC CTATHCTHKH.

TembI KoHTpOABLHBIX paGoT pas BTOporo cemecrpa m3ydenus pusnkn: 1. Bonnosas orrruka; 2.
KBanToBast onrtuka; 3. DieMeHTH KBaHTOBOM MexaHuku; 4. Ouznpka TBEPAOro Tena ¥ KBAHTOBBIC
CTaTUCTHKH.

B tabnune 11.1 comepxarcs IIpHMEPBI paclpesieIeHust OAIIOB U JUCUUILIMHEL «Du3ukay 11
K&KIOTO0 U3 JIBYX CEMECTPOB H3YUEHHS (PUIHKH.

Jns  cTUMYynTMpoBaHHS MIAHOMEPHOCTH paboThl CTyleHTa B ceMmecTpe BBEASH KOMIIOHCHT
CBOCBPEMEHHOCTH (PHTMUYHOCTH), KOTOPBIH NIPHMEHSETCS (cymMupyeTcs) TONBKO I CTYHEHTOB, 6e3
ONMO3JIAHUWH OTYUTHIBAIOIHXCS 1O TPOMEKYTOTHBIM SIEMEHTAM KOHTpPOJSL (TecThl, IabGopaTopHblE
paboThI, KOHTPOJIBHEIE PAbOTHI).

10.

Tabsmua 11.1. Pacnipenenenue Gamnos s IIEPBOrO H_BTOPOrO CEMECTPOB H3YUCHHSA HUIHKH
. .| Makcumaneuslit
MakcumaneHeiii | MakcuManbHBIi
. Gann 3a nepuog | Beero
OneMeHTH! yuebHO Gan ¢ navana | 6awi 3a nepuon
Mexay 2 KT u 3a
JeATeNbHOCTH ceMecTpa J10 Mexny 1 KT u 2 KOHLIOM comec
Jgarer 1 KT KT ! P
cemecTpa
TectoBsIit KOHTPOMH 3 3 4 10
Nunusuayaisusle 7 12 5 28
3aJlaHusA
KoHTposbHbIe paboTs 10 10 10 30
JlabopatopHusie paGoTsr 5 10 10 25
Putmuunocts 3 3 3 9
Hroro Mmakcumym 3a 28 38 34 100
HEepHO/I:
Hapacrawomum nrorom 28 66 100 100
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[lo pesynbTaraM  TEKymero  KOHTPOJA dbopMupyeTCs BHYTPHCEMECTPOBaAs OLICHKa
(KOHTpOJIbHAS TOUKA).
Ta6uma 11.2. Tlepecuer GaLIOB B OLEHKH 32 KOHTPOIBHBIC TOHKHM
Basuibl Ha AaTy KOHTPOJILHOH TOUKH Onenka

He menee 90% OT MAKCHMATBHOM CyMMBbI Ha 1aTy KT 5

Ot 70% 110 89% OT MakCHMaJIbHOH CYMMBI Ha JaTy KT 4

Ot 55% 10 69% OT MaKCUMaJIbHOM CYMMBI Ha 1aTy KT 3

Menee 55% oT MakcUMalIbHO#H Cymmbl Ha jaty KT 2

@dopMHPOBAHAE HTOrOBOK CyMMBI 61108 OCYIIECTBILIETCS IIYTEM CYM
M BK3aMEHAIMOHHOH cocTapisommx. B Tabsmie 11.3 mpuBeged NpuUMeEp pa

y4E€TOM JK3aMCEHa.

Ta6nuua 11.3. Pacupenencuue

MHpOBaHHUS CEMECTPOBOH
cripenesieHnst GawuioB ¢

GasUIOB JUTS TIEPBOrO ¥ BTOPOIO CEMECTPOB M3yHCHHA Gu3HKY (C yIeTOM

JK3aMEHa)
. . | MaxcuManbHbIH
Maxkcumanbbil | MakcuManbHbIM
. 6a1 3a nepuosl | Beero
J1eMeHThI Y4eOHOH Gay ¢ Hauasia | Oas 3a mepHol
mexny 2 KT u 3a
NIeATETBHOCTH ceMecTpa A0 mexay 1 KTu2 KOHLIOM cemec
nater 1 KT KT i P
ceMecTpa
TecTOBBIH KOHTPOJIb 3 3 4 10
NupuBunyanbHbIC 4 12 7 28
3aJIaHMs
Konrtponpable paboThl 10 10 10 30
JlaGoparopHsle paboThI 5 10 10 25
PurMudHOCTD 3 3 3 9
HrToro MakcuMyM 3a 28 18 34 100
nepHo:
Cnava 3x3aMeHa 30
HapacTalomuM HTOroM 28 66 100 130

JK3aMeH [POBOIMTCA B MHChMEHHOH dopMe. NK3aMeHAIMOHHBI GuneT comepxut 10 3a1aHuH,
OlleHKa «yHOBJIETBOPHUTE/IBHO»  BBICTABISICTCA 32 5-6 TPaBWILHBIX OTBETOB, «XOpOWIO» - 32 7-8
JIPABUJILHBIX OTBETOB, «OTAMYHOY - 33 9-10 npaBwIBHBIX OTBETOB. ONEHKA «HEYAOBICTBOPUTEILHOY
BBICTABJISETCS, €C/IM YHC/IO MPAaBWIBHBIX OTBETOB MEHBINE 5. B oTOM cCiydae SK3aMEH CUHTaeTCs
HeC/IAHHBIM ¥ TpebyeTcs MOBTOPHAs Mepec/iada B YCTAHOBICHHOM IOPAAKE.

BO3MOKHO BBICTAB/ICHHE HTOrOBO# OLeHKH 0e3 cllayH 9K3aMeHa, TIpH yCJIOBHN Habopa B CEMECTPE HE
venee 60 6aUIoB (YI0BIETBOPHTENBHO), 75 HalioB (xopotuo), 90 6awoB (omymuHO). Tlpw ycoBuH cladu
SK3aMEHA HTOroBas OIeHKa BHICTABISETCS CoracHo Tabmmie 1 1.4.

Ta6auna 11.4 Iepecuer cyMMBI 62,1/10B B TPAJIHITHOHHYIO H MEXIyHAPOJHYI0 OICHKY

Hrorosas cymma 63.11.1103, YUHTHIBACT

Ouenka (I'0OC) . Ouenka (ECTS)
yCHENIHO ¢AaHHbIH IK3amMeH
5 (OT/IHYHO) (324TEHO) 110 - 130 A (0TJIH4HO)
96 - 109 B (04eHb X0poio)
4 (xopomo) 91 -95 C (xopomo)
(3auTeHoO) 8390
3 (YAOBJIETBOPHTEIHHO) 77 - 82 D (YAOB/IETBOPHTEBHO)

(3a4TeHo) 72-717 E (nocpejicTBEHHO)

2 (Hey/10BJIETBOPHTEJILHO),
(He 3a4TEHO)

Husxke 72 0a110B

F (HeynonnersopnTeﬂbﬂo)
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12. VY4EBHO-METO/IMYECKOE W HMHOOPMAIIMOHHOE OBECITEYEHUE
JUCIATUTMHBL

12.1. OcHoBHan JHTEpPaTYpA:

1. Casenses U.B. Kypc obineit ¢pusuku: yuebuoe nocobdue st Bry308: B 3 1. — 7-€ U311, cTepeoTHi.
~ CI16.: Jlans, 2007.

T. I: Mexannka. MosexyiapHast gpusmka. — 432 c. (B 6ubnmoreke — 155 7x3.).
T. 2: DnekTpHuecTBo ¥ MartersM. Bossl. Onruka. — 496 c. (B 6ubnnotexe — 148 9K3.).
T. 3: Ksantosas ortika. AtoMHas ¢pusuka. Ousuka TeEpAoro Tesna. OU3HKa aTOMHOrO A1pa K 3JIEMEHTAPHEBIX YacTHIL
~ 317 c. (B 6ubnuoreke — 151 3k3.).
2. Cusyxun JI.B. O6umii kype dbusnku: yuebHoe nocobue juist By308 B 5 1. — M.: @usmariut, 2005-2006.
T. 1: MexaHuka. — 5-¢ u3a., crepeotutt. — M. ®usmataut, 2006, — 560 c. (B 6ubnuotexe — 101 3k3.).
T. 2: TepMOJHHAMHKA U MOJIEKYJIIpHas Gu3HKa. — 5- w311, uerp. — M.: Gusmarmut, 2006. — 543 ¢. (B 6ubnuoreke —
100 9x3.).
T. 3: DNEeKTPUYECTBO. — 5-€ U311, CTepeoTHrl. - M.: ®usmaraurt, 2006. — 654 c. (B oubmuotexe — 100 3x3.).
T. 4: Onrraxa. — 3-€ U314, CTEPEOTHIL — M.: @usmarnur, 2005. — 791 c. (B 6ubnnoreke —~ 101 ax3.).
T. 5: ATomHas u sgepHas pusuka. — 3-e usm., crepeorun. — M.: ®usmarnur, 2006. — 782 ¢. (B 6ubauorexe — 100 3k3.).

3. 3ucman I'.A., Togec O.M. Kypc obmieit ¢pusukn. B 3-x 11. [Dnextpornsiii pecypc] — CI16.: Jlans,
2007.

T. 1: Mexanuka. Monekynspaas ¢usnka. Konebaunst # sostHel. — 7-¢ m3n. — 352 c. Pexum gocryna on-line ¢
komnbrotepos TYCVYP: http://e lanbook.com/books/element.php?pll_cid=25&pll_1d=505.

T. 2: DNeKTpU4ECTBO " MAarHeTHU3M. - 7-e U3 -352c¢. Pexum pocrtyna on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=151 ¢ xommsrorepos TYCVYP.

T. 3: Omruka. PU3HKAa aTOMOB M MoOJekyl. DHIMKA aTOMHOIO Apa W MHKpOHYacTHL. —6-e m34. — 512 ¢. Pexum
goctyma on-line ¢ kommeiotepos TYCVP: http:/e lanbook.com/books/element.php?pll_cid=25&pll_id=508.

12.2. JonojiHATeIbHAS IHTEpATypa:

1. CaBesnpeB W.B. CO0opHHK BONIPOCOB H 3a/1ay 110 o0iei ¢pusnke. [DneKTpoHHbIH pecype] — 5-e U3,
CTEPEOTHIL. - CII6.: Jlans, 2016. - 292 c. Pexum JIocTyna on-line:
http://e.lanbook.com/books/element.php?pil_cid=25&pll_id=71766 ¢ xomnsrotepoB TYCYP.

2. Uponos N.E. Mexanunka. OCHOBHBIE 3aKOHBL — 8-¢ u3j., crepeoturr. — M.: BUHOM. JlaGopaTopus
3aanuii, 2006. — 309 c. (B 6ubanoreke — 99 3k3.).

3. HUponos U.E. Ousuxa makpocucreM. OCHOBHBIE 3aKOHBL — 3-¢ u31., crepeotun. — M.: BUHOM.
Jlaboparopus 3nanuit, 2006. — 207 c. (B 6ubnnoreke — 50 2k3.).

4. Uponos U.E. DnexrpomarnernsM. OCHOBHBIE 3aKOHBI: YueOHOE TocoOue /I By30B. — 5-¢ U3l — M.:
BUHOM. Jlabopatopus 3Hanwmii, 2006. — 319 ¢. (B 6ubnuorexe — 101 3x3.).

5. Uponos WU.E. Bosmosbie npotiecchl. OCHOBHBIE 3aKOHBI: yiaeOHOoe nocodue. — 3-e u3a. — M.: BUHOM.
Jlaboparopus 3xanuii, 2006. — 263 c. (B 6ubnuorexe — 100 7k3.).

6. Uponos U.E. Ksantosas ¢uzuka. OCHOBHBIE 3aKOHBI: Y4eOHOE TOCOOUE Ut By30B. — 2-€ U3J., JOIL
-~ M.: BUHOM. Jlabopatopust 3nanwuit, 2004. — 256 c¢. (B 6ubauorexe — 100 3k3.).

7. Uponos ML.E. 3anauu o obmieii pusuke: YuebHoe nocobue /yid By30B. — 7-€ H3M., CTEPEOTHIL. —
M.: BUHOM. JlaGoparopust 3nanuii, 2007. — 431 c. (B 6ubaunorexe — 496 3k3.).

8. Uepros A.I'.,, Bopo6réB A.A. 3anauynuk o $usuke: YdebHoe nocobue st BTY30B. — §-€ M3/,
niepepad. u jon.— M.: Gusmariut, 2007. — 640 c. (B 6ubmoreke — 99 3K3.).

9. Bonpkenintein B.C. C6opruk 3a1a4 mo obimeMy Kypey dusuku: YuebHoe nocobue s BTY30B. —
12-e u3n., ucrnp. — M.: Hayka, 1990. - 396 c. (B 6ubnuorexe — 148 9k3.).

10. Koawipe A. B. Kype nexuuit no dmsuxe: Yuebuuk, — Tomck: TYCYP, 2007. — 421 c. (B 6ubnnotexe — 697 3K3.).

11. Kanaumukop H.IT, Kowesnukos HM. ®usuka. Mateprer-TectupoBadne 6azosbix 3Hanmil. [SnexrpoHHbif pecype] — 1-e
mw. —CII6.: Jlams, 2009. — 160 c. Pexum goctyma on-line:  hitp://e.lanbook.comv/books/element.php?pll_cid=25&pll_id=172 ¢
KoMmimtoTepos TYCVYP.

12, Jlososekuit B.H. Kype ¢usuxn. B 2-x 1. [Dnexrponnsiii pecype] — 6-e u3a., wenp. u gom. — CI16.: Jlaws, 2009.

T. 1: dusuyeckite OCHOBBI MEXAHHMKW. DNEKTpH4ecTBO M MarmeTusm. Ousnka xonebanuit v BonH. — 576 ¢. Pexum
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agocryna  on-line ¢ kommelotepoB  TYCVP:
http:/e.lanbook.com/books/element.php?pl!_cid=25&pll_id=236.
T. 2: Kpantopas ¢uiuka. CTarucrHueckas gHsHka M TepMoauHamuka. CospeMeHHas GuU3MYecKas KapTHHa MHpa. —
608 ¢. Pexm moctyna on-line:  hitp;//e.lanbook.com/books/element.php?pll_cid=25&pll id=239 ¢ xommnbloTepos
TYCYP.
13. Casensen U.B. Kypc obtueit gpusuku. B 3-x t1. [Dnexrponusii pecype] — CI16.: Jlans, 2011.

T. 1: Mexanuka. Mosekynspuas usuka. — 11-e n3a., crepeorurr. — CII6.: Jlane, 2011. — 432 c. Pexxum noctyna on-
line ¢ xomneioTepos TYCVYP: hitp:/e.lanbook.com/books/element.php?pll_cid=25&pll_id=2038.
T. 2: DnexTpHuecTBO M MarHeTH3M. Bonubl. OnTuka. — 11-e m3a., crepeorun. — CIT6.: Jlanp, 2011. 496 c. Pexum
noctyna on-line ¢ kommsiorepos TYCYP: htp://e.lanbook.com/books/element.php?pll_cid=235&pll_id=2039.
T. 3: Kpanrosas ontuka. AtomHas usuka. Pusuka tBEPAOro Tesna. GuU3MKa aTOMHOIO AJIPa H 3JEMEHTAPHBIX YaCTHIL
-~ 10-¢ wsgm., crepeotun. — CII16.: Jlamp, 2011. —320c¢. Pexxum pocrynma on-line ¢ xommeioTepoB TYCVP:
http://e.Janbook.com/books/element.php?pll_cid=25&pl1_id=2040.

14. ®pum C.D., Tumopesa A.B. Kypc obuieit ¢pnsuxu. B 3-x 1. [Dnexrponnsit pecype] — CII6.:

Jlans, 2009.

T. 1: du3HdyeckHe OCHOBBI MeXaHHKH. MonekyispHas ¢usuka. KongeGanus # BoiHsl. — 13-e m3n., crepeortun. — CII6.:
Jans, 2009. — 480 ¢. Pexum noctyna on-line:  http:/e.lanbook.comy/books/element. php?pll_cid=25&pll_id=416 ¢
komnetorepos TYCVYP.

T. 2: DAEKTPUUECKHE U ANEKTPOMarHeTHYeCK e BleHus. — 12-e m3y., crepeotun. — CI16.: Jlans, 2009. ~ 528 c. Pexum
gocTyna on-line: http.//e.lanbook.com/books/element.php?pll_cid=25&pli_id=418 ¢ xomnerotepos TYCVP.

T. 3: Ontuka. AtomHas ¢pusuka. — 10-e uzx., crepeorunt. — CII6.: Jlanb, 2009. — 656 c. Pexum poctyna on-line ¢
xommnstotepos TYCVYP: hitp://e Janbook.com/books/element.php?pll_cid=25&pll_id=419.

12.3. YueGHo-mMeToauvyecKkne nocoGusi H nporpaMmHoe obGecnevenne

1. Yuebno-memoouveckue ROcobUA 04 MPAKMUYECKUX 3AHAMUIL U CAMOCHMOAMENbHOU pabomst [DNeKTPOHHBIH
pecypel:

2.1. Uyxxos HO.J1. Pabota # sHeprus. 3aKkOHBl COXpPAaHEHHUS B MEXaHHke: COODHHK 3a1ad JJid IPaKTHIECKHX
sagaTill. - Tomck:  TYCVP, 2010, ~24c. Pexum  pgocTynma  CBOOOJHBIH I8 CKaYHBAHMI
http://edu.tusur.ru/training/publications/1 100.

2.2, Jlaunn A.B., Marazunuaukos A.JL., Tposu JLA. MonexysipHas ¢usuxa: COOPHHK TECTOBLIX BONPOCOB 1Is
CaMOCTOATENBHO paboThl B T IpakTHIeCKUX 3amaTHil. —~ 2009. 30 c. PexxuM gocTyna CBOOOAHBIA MU CKATHBAHHS
http://edu.tusur.ru/training/publications/1234.

2.3. Jlaunn A.B., Marasunnukos A.Jl., Opaoeckas JI.B. TepmonunaMuka. Yacte 1: COOpHHUK TECTOBBIX BONPOCOB
JUI CAMOCTOSTENIBHON paboThl W JUIA MPaKTHYeCKUX 3aHATHH. ~ 2009. 43 ¢. Pexum goctyma cBOOGOAHBIN i
cxaumBaHmps: hitp://edu.tusur.ru/training/publications/1235.

2.4. Taneesa A.W., Jlsuun A.B., Marasuunankos A.JI. TepMonunamuxa. Yacts 2: COOPHHK TECTOBRIX BONPOCOB LIS
CaMOCTOATEBHON paGoThl M AT MPaKTHYECKHX 3aHATHH. — 2010. 22 c. PexxuM mocTyna ¢BOGOAHBIH JUIA CKaYHBAHHSA!
http://edu.tusur.ru/training/publications/1236.

2.5. Bypauesckuii IO.A. BonHosas ontika: Meroandeckoe nocofue. C60pHUK TeCTOBBIX Bonpocos. —2009. 24 c.
PexuM nocTyla cBoGOIHbIN T ckaunBanus: http://edu.tusur.ru/training/publications/1233.

2.6. Uyxxos I0.T1. DneMeHTbl aToMHOM (M3HKM M KBaHTOBOH MeXaHMKH: Y4eOBO-MeTOAMYECKOe [ocobue.
C6opHHK TecTOBBIX BOMpocoB. — Tomck: TYCVP, 2011.—-68 c. Pexum pnoctyma cBOGOAHBIH I CKaYHBAHUA
http://edu.tusur.rw/training/publications/1 1 04.

2. Vueono-memoouyeckue nocobus 01 esINOAHEHUA AABOPAMoPpHEIX padom [DIeKTpoHHbIH pecypcl:

3.1. Bypnosuuus B.A., Tposu JLA. Jlusamuka MastHuka OGepbeka: Mertoauueckue ykasaHus K JIaGOpaTOpHOH
paGote. — 2007. 13 ¢. PexxuM z0cTyna cBoOOAHBIH LIS CKAYHBAHMA! http://edu.tusur ru/training/publications/918.

32 Taneesa AU, Heanosa E.B. H3yyenne sjiekrpocTaTHYecKoro nojs: Meroamdeckde yKasaHus K
nabopaTopHoOii pabore. —2011. 11ec. Pexum focTyna ¢B00OAHBIH st CKaYHBaHUA:
http://edu.tusur.ru/training/publications/926.

3.3. Usanosa E. B. M3ydeHue MarHHTHOTO NOJA KPYTroBOrO TOKa: MeToAMYeckHe yKa3aHHA K J1abopaTopHOH
pabore. — 2007. 12 c. Pexum nocryna cBoGoHbIH 111 CKauUBaHUA: http;//edu.tusur.ru/training/publications/863.

3.4. Bypauesckuil 10.A. Onpenenenue yNeabHOTO 3apsja JMEKTPOHA MCETONOM MarHeTpoHa: MeToauHeckue
yKkasanus k JaGoparopHoii paGore. — 2011. 14c. Pexxmm noctyna ans CTYACHTOB, COTPYIHHKOB TYCVYP:
http://edu.tusur. rw/training/publications/864

3.5. bypnosuuns B.A., Tposan JLA. Hsydenne 3aTyXalouux SJE€KTPOMArHHTHBIX koneGanuii: Mertoauyeckue
ykasanus Kk gaGopatophoit  paGote. ~2007. 14c. Pexum pocryna cBoOomdpiif QIS CKAUMBAHWA
http://edu.tusur.rw/training/publications/862. }

3.6. Opnosckas JI.B. Hayuenne nuTepQepeHIiun Ia3epHOTO W3y HeHHA: Memnmecxge yKaszaHus K nabopaTopHOH
pabote. — 2010. 9 ¢. Pesxxum focTyna cBOOOHBIH /TS CKaUHBAHHA! http://edu.tusur.ru/training/publications/911.

3.7. ®ejopor M. B., Byprosuuma B. A. Buewrnnit potorppexr. HMsydenne 3akona CrosneroBa W IpOBEpKA
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21
¢opmynsr JiiHmTelina: MeTtoxuueckue yKa3zaHuMA K JnabopatopHo#i pabote. — 2009. 11 c¢. Pexum docTtyna
cBoboNHbIH 1A cKaumBanus: http://edu.tusur.ru/training/publications/85 1.

3.8. 3axapos H.A., Kupumnos AM. Hccnenosanue CHEKTpa aroMa BOAOPOA: MeToAHYECKHMe yka3aHus Kk
naboparopHoii pabore. —2011. 18c. Pexxum Jocryrna ¢BOOO MBI s CKaYHBanHs:
http://edu.tusur.ru/training/publications/917.

3. Komnviomepuute npozpammsr MOOCNUPOBAHUA HEKOMOPBIX Pu3UeCKUX ReIERUIL 6 AQBOpamMoproM npaKmuKyMe.

12.4. ®oun ouenounnIx cpeacrs (POC)

DOH/1 OUEHOUHBIX CPENCTB NPHBE/ICH B IPHIOKEHHH | K AaHHOMH HporpaMme.

13. MATEPHAJIBHO-TEXHUYECKOE OBECITEYEHUE JUCHHUTTTHHBI
Hnst obecnieyeHns atenns kypca Jekiuii HCTIOJIB3YCTCA CHELHANBHAS JICKLIHOHHAS Ay IMTOPHA Kadeapsl GH3IHKu (230
ayn. ®OT), ocHaméHHan MyIbTHMeIHTHBIM TIPOCKTOPOM, KOMILIOTEPOM H JKpaHamu. [in obecrieuenns 1abopaTopHbix
pabot no $usnke ucnones3yorcs 6 CHELHANH3HPOBAHHBIX (NOJ PasNHYHblE pa3fesl Kypca) naboparopus kadeapbr GHIHKH,
OCHAIUEHHBIE COOTBETCTBYOIUMH Ta6OPATOPHBIMH YCTAHOBKAMH, MaKeTamH, CTeHIAMH U KOMIBIOTEPHBIM 060pyI0BaHUEM.

14.  METOJWYECKME PEKOMEHJIAIIMU 1O OPTAHM3ALIMM  U3VYEHMS
AUCIIUIUIMHEL

OGbEM yacoB, MpeyCMOTPEHHBIX YYeOHEIM MIAHOM LIS U3YYEeHHUA Kypca (PU3MKH, HE NO3BOJIAET PACKPHITH B JTEKIIHAX
nonpodHo u riayboko Marepuar. [Tosromy mpu PEAIM3ALMH POFPaMMBI CTYICHTBI IOJDKHBI JOCTATOMHO MHOTO paboTaTh
CaMOCTOATENILHO KaK MpH TOBTOPEHHH JIEKIMOHHOTO MaTepHala, Tak M MONIOTOBKE K NPAaKTHUECKKM, J1abopaTOpHbIM H
KOHTPOJIbHBIM 32HATHAM. [l oGecnieuenns 3¢ dekTHBHOIO YeBOeHNUS CTYNIEHTaMH MaTePHANIOB NMCUHUILUTHHLI HEOOXOHUMO Ha
NepBOM 3aHATHH O0GECNEYHTh MX CITHCKOM BOIPOCOB, HOIEKALIMX H3YYEHHUIO, CIIMCKOM OCHOBHOH W AONOJHUTEILHOMN
JIUTEPATYPbI JUISt CAMOCTOATENBHON PaboThl.

st Texyinero KOHTpons ycrnesaeMocTH u TNPOMEKYTOUHOH aTTeCTALMH HCTIONB3YETCS TECTOBBIN KOHIPOJs SHAHII.
Ha srexupsx HeoGxoamumo o6pamars BHAManMe Ha 0COGEHHOCTH IIPUMEHEHHS PAcCMaTPHBAEMOr0 MaTepHana B
HOCACOYIOUHX KypCaX, a Takxke B Oyaymeil npoeccHOHANBHON eATeIbHOCTH.,
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puiaoxenne 1

denepalbHOE rOCYIapCTBEHHOE BIOIPKETHO® 00Pa30BATENDHOE YUPEXIEHHE BBICIIETO 00pa3oBaHus

«TOMCKHWH I'OCYIAPCTBEHHBIM YHUBEPCUTET CUCTEM YITPABJIEHUS U
PATUODJIEKTPOHUKWY (TYCVYP)

< YTBEPKIAIO
Ipopeicrop no yuebuoii pagore
f7 s O IL. E. Tposin

s Ty

«i» L oF 2016 1.

®OH/T OUEHOYHBIX CPEJACTB 10 YYEBHOM JUCIUTLINHE
(IMIPAKTHUKE)

OU3HKA

(MONIHOE HANMEHOBaHHe YIeGHON AMCLIMILTHHBL MK NPAKTHKY)

YpoBeHr ocHOBHOIT 06pa3oBaTe ibHOI nporpamMmal 6aKaaaBpuaT
(Gaxanapphar, MarucTparypa, CrielHanureT)

Hanpasaenne(s) nogrorosku (cmenuanbHocTs) 11.03.04 "INEKTPOHMKA U HAHOINEKTPOHMKA"

(MOJIHOE HAMMEHOBAHHE HANPABICHHS MTOATOTOBKH (CneuHansHOCTH))

Ipoduan(u) " MuKposnekTpoHuKa 1 TBepaoTenbHan 3NEKTPOHUKaA "
(roAHOE HaUMEHOBAHHE Npo(GHIA HANPABAEHUS NOATOTOBKH (CrieuHanbHOCTH))

®opma obyyennst Qunasg
(04Has, O9HO-3a04HAA (BeyepHsn), 3a04Han)

®akyibTeT 21eKTPOHHON Texuuku (PIT)
(COKpALEHHOE M NONTHOE HauMeHOBaHKE (aKy/IbTeTa)

Kageapa pn3nueckoii snexrponnku (P3)
(COKpaEHHOE 1 NIONHOE HAMMEHOBaHYE Kadeapsl)

Kype 1.2 Cemecrp 2,3

Yuebnpiii n1an naGopa 2015 roga.

Ixzamen - 2,3 cemectp

Tomek 2016
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1 Bsegenne

Goup ouenoyHsix cpencts (POC) spngercs IIPUIIOKCHUEM K pabouel nporpaMMme IHCIHIIIHHEIL
(IpaKTHKH) M HpeacTaBusieT coboil COBOKYIHOCTb ~ KOHTPOJIbHO-H3MEPHTENBHBIX MAaTEPHAJIOB
(THIIOBBIE 3aia4y (3amaHus), KOHTPOJIBHBIE pabOThl, TeCTHl M Ap.) H METOHOB HX HCITO/Ib30OBAHH,
TNIPEAHASHAYEHHEIX UL M3MEPEHHS YPOBHSA JOCTHIKCHUS CTYACHTOM YCTAHOBJIECHHBIX pe3yNnbTaron
ofbydenus.

®OC 1o nmucnumiuHe (IpaxTHKe) UCIIONIB3YeTCA  NIPH  HPOBEJECHHH TEKYIUETO KOHTPOJIs
YCTICBACMOCTH H IIPOMEXKYTOIHOH aTTeCTalHH CTYICHTOB.

[TepeyeHs 3aKpereHHBIX 3a UCHMILIMHON (IIPaKTHKOH) KOMIIETEHIHil TPHBE/IEH B TabnnTe |.

Tab.umua 1 — IepeueHn 3aKpenieHHBIX 32 THCHHITHHOIN KOMIIETeHIHIT
Jransl dopmMupoBaHUs
KOMIIeTCHITHH

Koa DopMy/IHPOBKA KOMIETEeHIIMH

OIIK-1

CHOCOOHOCTHIO IIPECTaBIIATh aJIEKBaTHYIO
COBPEMCHHOMY YPOBHIO 3HAHMH HAyYHYHO KapTHHY
MHpa Ha OCHOBE 3HAaHHS OCHOBHBIX IIOJIOXKEHHI,

1. JloyikeH 3HaTh
dbuzHyeckne 0CHOBBI
MEXaHHKH, MOJIEKYIISIPHOM

Gu3MKH U TepMOIMHAMHUKH,
IEKTPOCTATHKH,
IIOCTOSIHHOTO TOKA B
MeTaulaX, BAKyyMe H rasax,
DIIEKTPOMAarHeTu3ma,
KoneOaHuit u BOJIH,
BOJIHOBOH H KBAaHTOBOM
OIITHKH, KBAHTOBOMH
MEXaHHKH, HU3HKH
TBEPAOro Tejia, AepHOH
¢u3nKy u coBpemenHoi
(pusmgeckoil kKapTHHEI
MHpa.

2. lomxen ymets
HCIIOJIL30BATh
TEOPETHYECKHE 3HAHUS TIPU
OOBSICHEHHH PEe3YIBETATOB
KCHEPUMEHTOB,
HPHMEHSTH 3HAHUS B
obnactu Gpu3HKH LIs
OCBOCHHUS obIenpodec-
CHOHAJIBHBIX AHCLUIUIMH U
pelnenus npodeccro-
HaJIBHBIX 3aJ1ay.

3. Jomxen Bnajets
HaBBIKaMH pu3HYecKux
VCCHIEeOBaHHH,

1. JIomKeH 3HaTh ocHOBHbIE
3aKOHBI JJICKTPOHHKH, a TaKxKe
0COBEHHOCTH UX MPOABICHHUS

3aKOHOB H METOJOB €CTCCTBEHHBIX HayK H MaTeMaTHKH

OIIK-2 CrocOOHOCTE BBISBIATE €CTeCTBEHHOHAYYHYIO
CYLIHOCTB 1po0IeM, BO3SHHKAIOIHX B XO/€
NPO(ECCHOHATBHON ACATENBHOCTH, HPHBJIEKATh UL HX
PEUIEHNA COOTBETCTBYIOMUN HUIHKO-MATEMATHYECKHI

anmnapar

B YCTpPOHCTBRax
HAHOIEKTPOHHKH,

2. lomken ymers
HCMOJIB30BATE (U3HKO-
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MaTCMaTH‘{CCKHﬁ anmnapar Ui
pelueH s KOHKPETHBIX 3a/1a4 B
ofs1acTH BIEKTPOHHKH U
HAHOZJIEKTPOHHKH.

3. JlonkeH BIANCTh
HaBbIKaMH 00paboTKH

3KCIIEPUMEHTAIBHBIX
PE3yJIBTATOB.
OIIK-5 1. JlomKeH 3HaTh OCHOBHBIE
cgocg&iocn, HCHONB30BaTh  OCHOBHBIE — IPHEMBI | poavioswHOCTH
06paBoOTKH M MOPENCTABJICHHS OKCIEPUMEHTATBHBIX
p pen p COBPEMEHHBIX TEKCTOBBIX
JIAHHBIX
pEeNaKTopoB U
1. COBPEMEHHBIX IPOIpaMM

06paboTky U
HpE/ICTABICHHS
uHbopMaLHH.

2. JlomxeH yMeTh
HCIIOJIE30BATH TEKCTOBLINA
peaKkTop AJis HAITHCaHUs

OTYETOB MO 1a0OPATOPHBIM
paboram. Mcnonp3oBars
nporpamMMmy o6paboTKu 1
[IPe/ICTaBICHHS
pe3yJbTaToB.

3. JlomkeH BIaJIETh
HaBbIKaM# 00paboTKH
IKCIIEPUMEHTAIBHBIX

pe3yibTaToB.

2 Peasu3anus KOMOeTeHLUHH

1 Komuerennus OIIK-1

OITK-1: crnocoGHOCTRIO NPEACTABISATh AJKBATHYI0 COBPEMEHHOMY ypPOBHIO 3HAHUH HAY9YHYHO

KapTHHY MHpPa HA OCHOBe 3HAHHS OCHOBHBIX noJ10KeHHi,

HayK 1 MAaTeMaTHKH.

Jlns  GOPMHPOBAHMA ~KOMIICTEHIMH HEOOXOIMMO  OCYIMICCTBUTE  pilll JTAIOB.
GOpMHpPOBaHH KOMIETEHIIMH, IPUMEHAEMbIE UL 3TOrO BHIBI 3aHATHH M HCIONB3yeM

OlICHHBAHHUS MTPEACTABJICHBI B tabnune 2.

3aKO0HOB H MeTONOB €CTECTBEHHBLIX

JTtansl
pie CpencTsa

Ta6aumna 2—- Jransl GOPMHPOBAHN KOMIETEHIIHH H HCTI0Ib3yeMble CPEICTEA OlleHHUBAHHS

CocraB 3uaTh Ymerp Baagerb
CnocoBbHOCTE Hcnons3oBars
IIpe/ICTaBIATh TeopeTHYECKHE 3HAHUS HaspixamMu
ConepxaHue 3TaNoB puzHuecKHe OCHOBBI nput 0OGBSICHEHHH Pe3yIlb- GH3AUECKUX
MEXaHHUKH, MOJIEKYJISIp- TATOB JKCIIEPUMEHTOB, HCcCe10BaHu i
HOM GU3KKU U TEPMO- IPUMEHSTh 3HAHUSA B
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obitact pu3uKH W
OCBOEHHMS obenpodec-
CHOHAJIBHBIX IUCIHIIIHH
H peleHus npogeccuo-
HaJIBHBIX 3a1ad.

JIMHAMHKHM, 3JIEKTPO-~
CTATHKH, ITOCTOSHHOTO
TOKa B MeTajllax,
BaKyyMe H rasax,
NIEKTPOMarHeTH3Ma,
KOJIeOaHUH H BOJIH,
BOJIHOBOM M KBAHTOBOIH
ONTHKH, KBAHTOBOM
MEXaHHKH, QU3HKH
TBEPAOro Teja, SACPHOM
(QH3HKH H COBpeMEHHOMH
bu3HYecKoil KapTHHBI

MHpa.
* Jlaboparopurle
e Jlexuuy; paboThI
Bub! 3aHSTHIE ¢ IlpaxTuyeckue ¢ Brmonnenue e Jlaboparopurie
3aHATHS JOMAIIHEro 3a[aHus paboTsr
e CamocrosrenpHas
pabora cTyaenToB
o Tect e Jlaboparopuas e 3ammra
¢ KoHTponbnas pabora; 71ab0paToOPHELIX
pabora e KoHcnekr pabort
Hcnoansyembre ¢ Hugusunyaisnoe CaMOCTOSTEIbHOM
CPeICTBA OLIEHHBAHHUS TBOPYECKOE 3aJlaHHe paboTsr

e  DKk3amen

OOuue XapaKTepHCTUKH HOKazareneii i KPUTEPHEB OLICHHBAHHS KOMIIETEHIMH Ha
BCEX Tamax IPUBECeHL] B Tabue 3.

Tabmna 3 - O6mue XapaKTEepHCTHKH NOKa3aTeJiell H KPHTEPHEB ONEHHBAHUA KOMIIETEHIIHH 110
Tanam

Ioxkazareaun u
3uarTn YMmerp Baaners

KPHMTepHH
Ob6nanaer O6nanaer
akTHIecKuMH 1 JUara3soHOM
TEOPETHUECKUMH MPaKTHIECKUX

. KonTpompyer pa6ory,
. 3HAHHSAMH B YMEHHH, TpebyeMbIX
Oranguno (BeIcOKHIH IIPOBOJHUT OIICHKY,

npenenax JUISL pa3BUTHS

YPOBeHB) N COBEpPIIEHCTBYET
H3y4aeMOH 00NacTH | TBOPYECKHX .

. JEHCTBUS pabOTHI
C IIOHUMaHHEM peIneHui,
IPaHuIL abcTparupoBanus
IIPUMEHHUMOCTH npobnem
. 3Haer (pakTbl O6nanaer Beper
Xopomo (6a30BbIit ¢ ’ an p
oBenb) IIPUHIIHIIEL, JMara3zoHoOM OTBETCTBEHHOCTD 3a
yp IIpoLecchl, obiue IPAKTHYECKIX 3aBCpUICHHE 347134 B
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[IOHSTHS B ymenHif, TpeOyeMbIX | HCCIICNOBAHHH,
npeenax JUISL pelLieHHUs IIPHCIIOCAOIHBAET CBOC
u3ydaemoit o6nacTu | ONpeleCHHbIX NIOBEJICHUE K
npo6GieM B 00acTu 0OCTOATEIBCTBAM B
HCCIEIOBaHHS peleHuH npobiem
Obnanaer
OCHOBHBIMU
Obnanaer
V0BJIeTBOPHTEILHO YMEHHAMH, PaGoraert mipH OpsMOM
(noporoBblii ypoBeHb) GasoBbiMu 0OUIMHA TpeOyeMbIMH IS HabMIoIeHUH
P yp 3HAHUSAMH peby
BBIITOJIHEHHSA

IpOCTHIX 3a/a4

DopMYJTHPOBKa [10Ka3aTesled i KPUTEPHEB Ol

Tabmuue 4.

eHHBAHUA JIAHHOH KOMIIETCHHHH IIpUBEZICHA B

Ta6nuna 4 — [oka3aTeJH ¥ KPHTEPHH OLEHHBAHUS KOMIIETEHIHA HA jTanax

IMokazarejin U
KpUTEepHH

3uaThb

YMmeThb

Baaners

OT1an4HO (BHICOKMIA

ypOBEHB)

e aHAIU3HpYET

CBS3U MEXKIY
pa3IM4HBIMH
(GHU3UYECKUMH
IOHSTHSIMH;

& [IpCACTaBIsICT

CriocoObl B
pe3yJIbTaThl
WCIIOJIB30BAHHUS
pa3NHYIHbIX
bH3NIECKHX
Mojienel;

e MAaTeMarTH4YCCKH

000CHOBBIBAET
BbIGOp MeTONA K
IUIaH pelleHus
3a1a4yu

e cBoOoOIHO

HE3HAKOMBIX
CUTYaIMAX;
e yMeer
MareMaTH4eCcKy
BLIpAXaTh, H

JIOKA3BIBaTh
HOJIOKEHUS
npeMeTHOH
obnacTy 3HaHUs

IIPUMEHSACT METOBL
peUICHHA 33434 B

apryMeHTHPOBAHO

e crocobeH
PYKOBOJIHTh
MEXTHCIMIUIHHAP-
HOHM KOMaH/I0¥i;

s CcBOOOHHO BIaJCET
pasHBIMU
criocobamMu
[peACTaBIEHUS
¢buznuecKoi
uHpopMalMHi B
rpaduuecKo u
MareMarHiecKof

dopme

Xopomo (6a3oBbIit

ypOBEHbB)

e I[IOHHMAaET CBA3H

MEKIY pa3iiiy-

HBIMH (PU3HUECKH-

MH IOHATHAMH,

e upMeeT IIpCAcTan-

JeHue o pusznyec-
KHX MOJEJIAX;

e apryMeHTHpYeT

ppIbOp MeTONA
pelICHAUS 3a/1a4H;
COCTABIAET IUIaH

& CaAMOCTOATEIBHO

HE3HAKOMBIX
CUTYaIHAX;

BBIPAXKATh H

noabupaer H roTo-
BHUT [IJISl OKCIIEPH-
MeHTa HeoOXOIH-
Mo€e 000pYIOBAHHE;
e INIPUMEHAET METOIbI
peIneHus 3a/1a4 B

e yMeeT KOPPEKTHO

e KPHTHUYECKH
OCMBIC/TUBAET
TOJTyYEeHHBIE
3HaHHS;

e KOMIICTEHTEH B
pa3IHYHbIX CHTYa-
muax (pabora B
MEXKIHCITUITIMHAD-
HOH KOMaHJIe);

e BJIAJEET pa3sHbIMU
criocobaMH
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peluenns 3ajjavy; 000CHOBBIBATE 1O- IIPEACTaBIICHHS
* rpadugecku JIOXKEHHS busngeckoit
HWUIIOCTPHpPYET IIpEeIMETHOM HHbOpMAaUHH
3anaqy 0051acTH 3HaHHA
® JlaeT OIpe/Ie/ICHUs
OCHOBHBIX e ymeer paborars co
HOHATHIA, CIIPaBOYHOH
.. ® BIajeer
®  BOCIPOHU3BOMUT JITEpaTypoii; .
TEPMHHOJIOTHEH
OCHOBHBIC (pH3H- | e HCHONB3yeT .
yecKue (haxrTol npubopEI HpCIMETHOH
nbope
’ PHOOPE, 061acTH 3HaHHUs;
16) (9 yKa3aHHbIE B
YnosaersopurensHo e crocobeH
. ® pacnosHaet GpH3M- OIHCaHHH
(ToporoBeIil ypoBeHn) .. KOPPEKTHO
YeCKHE 06BEKTEHI; JaboparopHoii
AGOTHL: [IPEACTaBUTD
) HOBHBI
3HAET OCHOBHbIE p . ; AHAHHS B
METO/IbI PEIICHUS | ® e .
CTOALL p ™ MaTeMaTHIeCKOR
THIIOBBIX 3a/a4 H IIPEICTaBIATE bopme
yMeeT ux Pe3yNBTaThl CBOEH
IIPHMEHSTE Ha paboTel
IIPAKTHKE

2 Komnerennusa OITK-2

OIIK-2:

CIIOCOOHOCTD  BBIABJIATE €CTCCTBEHHOHAYYHYIO CYIIHOCTh Mpobnem,

NPOpECCHOHANBHON eATeNbHOCTH, PHBIEKATD IS HX PELIeHHs COOTBETCTBYFOLIHH
anmapar. [lng  (OpMHDPOBAHHSA KOMNETEHLHH HEOBXOIHMO OCYIIECTBUTH
(opmupoarns koMnereHuUu, TIPUMEHAEMBIE JULL 9TOTO BH/BI 3aHATHH H HCIOJIB3yeMBIe CpEeiCTBA
OLICHUBAHHUS, IIPEACTABICHBI B TabHUIE 5.

BO3HHUKAIOLIHX B Xoje
(bH3HKO-MaTeMaTHUECKHii
PAI  DTanoB. DTaIbl

Tabimua S- Iransl popmuposanns KOMITIETEHUHH H HCIIOJb3yeMble CPEACTBA OIleHHBAHHS

Cocras 3Hare Ymern Baaners
OCHOBHBIE 3aKOHBI UCIIONB30BaTh (PH3HKO-
IEKTPOHUKH, a TAKKE MareMaTH4eCKu i Haspikamu
0COOEHHOCTH HX anrapar Ui pereHns 06paboTku
Conepxanue >TanoB
IIPOSIBJICHHS B KOHKDETHBIX 3aJ1a4 B IKCHEPUMEHTAIBHBIX
YCTPOHCTBAX 00J1aCTH 3NEKTPOHUKH U Pe3yIbTaToB.
HaHOJIEKTPOHHKH. HAHOXJIEKTPOHHKH.
e Jlexnuuu;
® [IpaKTHYECKHE e Jlaboparopurre
N 3aHATHH. paboTEHL; ¢ Jlaboparopusie
Buaer 3ansrnii
¢ jaboparophsle e CamocTosTenpHas paboThL
paboTsr; padoTa CTyeHTOB.
Hcnoabsyemple e Tecr; e Jlaboparopusie e 3ammura
CPeICTBA OUEHUBAHNA | o  ycTHAN Gecesa; pabothr; 1abopaTOpHBIX
® D3K3aMeH. e Koncnexr pabort.
CaMOCTOATENBHON
paboTEL.
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O61mue XapaKTepUCTHKH HoKasareJiell 1 KpUTepHEB OLICHMBAHHS KOMIICTCHIIHH Ha
BCeX Aranax NpuBeJCHBI B Tabsune 6.

Tabnauua 6 — Oomue XapaKTePHCTHK

JranamMm

H noKasartejed H KpHTEepHEB ONEHHBAHNUA KOMIICTECHIITHH o

IMokaszareJd H

IPOCTBIX 3a1a4

3HaTe Ymern Baajgers
KpHTEepHH
O6nanaet Ob6nanaer
GaKTHUECKHMH H JUAna3oHoM
TEOPETHUECKHMHU NPaKTHYECKHX
. KonTpomupyet padoty,
. 3HAHUAMH B yMeHHi, TpeOyeMBbIX
OtauuHo (BHICOKUH [IPOBOJIMUT OIICHKY,
npezenax JUTSL pa3BUTHSA
YpOBEHb) . COBEPIIIEHCTBYET
H3ydaeMoil 0671acTH | TBOPUYECKHX .
. JeHCTBHs paboThI
C IIOHMMAHUEM peLieHu,
rpaHull abcTparupoBaHus
IPAMEHAMOCTH npobaeM
Ob6nanmaer
bepet oTBETCTBEH-
3unaet $HaKThl, IMANa30HOM
HOCTD 3a 3aBEpLICHHE
OPHHIHIIBL, [PaKTHYECKAX
. . 3ajia4 B UCCIIEJOBAaHHH,
Xopomo (6a30BbIil mporiecchl, odmue yMeHHit, TpeOyeMbIX
npucrnocabiauBaeT CBoe
YPOBEHb) MOHSTHS B JUISL peIleHHs
[IOBEJICHUE K
npezenax OrpeseIeHHBIX
. 00CTOATENBCTBAM B
u3ydaeMoii obsactu | mpoGeM B obnacTH
peleHHH 1pobiieM
UCCIIEIOBAHHS
Oo6nanaet
OCHOBHBIMH
Ob6nanaer
VY10BJ1€TBOPHTENLHO YMEHHAMH, PaGoraeT 1pH IpsIMOM
(noporoBbIii ypoBeHb) GasoBLIMH OOMIHMH TpeOyeMbIMH JUIs HaOJFOICHUH
P yp 3HAHUAMH peby
BEITTOJTHEHH S

Ta6auua 7 — [lokaszarejn H KpHTEPHH OLCHHBAHHA KOMIIEeTeHITHH Ha »Tanax

Ioxkazarean H
KpMTEpHH

3HaTh

YmeThb

Baaners

OT1au4HO (BHICOKHH
YPOBEHD)

¢ (Crobomuo

Ba/EEeT
HaBBIKAMH
IIPOSKTHPOBAHUS
YCTPOUCTB
SIIEKTPOHHKH;

o (CroOOIHO

BlIajieeT
BO3MOYHOCTAMH
COBPEMEHHBIX
[porpamm

e ¢BOOOIHO
NPHUMEHATh
BO3MOYXHOCTH
COBpPEMEHHBIX

PEAKTOPOB B
HE3HAKOMBIX
CHTyalHsAX,

e cBobonHO
[IPHMEHATD
COBpPEMEHHEIC

KOHCTPYKTOPCKHX

e criocoben
PYKOBOZMTH

HOU KOMaHJI0H;

pa3HBIMH
COBpPEMEHHBIMHA

e crnocobaMu
TpeCTaBIeHus
puznyecKoi
uHpOpMalH B

CornacoBaHa Ha noprtane Ne 6339

MEKIUCIHNIITHHAD-

e ¢BOOOHO BIALEET




00paboTky u IIPOrpaMMBI rpadHYeCcKOi u
[peJCTaBICHUs 06paboTku u MareMaTH4ecKoi
HH}OpMaIuy; Ipe/ICTaBIeHUs dopme
Cgobono undopmarun;
BIAJIECT CBOOOJIHO HX
crocobamu ux COBMECTHO
COBMECTHOTO UCHOIB30BATE
HCIIOJIB30BAHHS
[IOHUMAaeT
CaMOCTOSATENBHO
BO3MOXXHOCTH KOMIIETEHTEH B
0JIb30BaThCH
COBPEMEHHBIX Pa3THYHBIX
COBpEMEHHBIMH
KOHCTPYKTOPCKHX CHTyaLHUsIX
cpeAcTBaMu
PENaKTOPOB; (pabora B MexuC-
KOHCTPYHPOBAHHS, .
[IOHUMaeT UHILTHHAPHOM
CaMOCTOSITEIBHO i
BO3MOMXHOCTH KOMaH1e);
. [OJIE30BATHCH
Xopomo (6a3oBbIi COBPEMEHHBIX BJIaZieeT pa3HBIMH
COBPEMEHHBIMH
YPOBeHbB) Iporpamm crrocobamu
nporpaMMamMu
06paboTk u IpeCTaBICHHS
00paboTku u .
I1pe/ICTaBIeHHs bu3nyeckoi
MPEACTABICHHS
UHpOpMaIHH; e uHbopMaIHy B
IIOHHMAET, KaK ’ rpadudeckoii u
CaMOCTOATENBHO .
COBMECTHO X MaTreMaTHYe CKOH
COBMECTHO HX
MOXHO bopme
HCIIOJIB30BaTh
UCIIONB30BaTh
HOHHUMaeT yMeeT paboTarh ¢
OCHOBHBIE COBPEMEHHBIMH
BJIaJieeT
BO3MOXXHOCTH KOHCTPYKTOPCKHMH .
TEPMHHOJIOTHEIH
COBPEMEHHBIX pelaKkTopaMu; .
[peMETHOM
KOHCTPYKTOPCKHX UCIIOJIB3YeT
00J1acTH 3HAHUS;
PENaKTOpPOB; COBpPEMEHHbIE
criocobex
YnoBaersopureabno MNOHUMAET IpOTrpaMMbl KODDEKTHO
(toporoBsIii yposenn) OCHOBHBIE 006paboTku u pp
IIPEJICTaBUTh
BO3MOXXHOCTH npe/ICTaBiIeHUs
uH(pOpMAaLHIO B
COBPEMEHHBIX HHbOpPMAIHK; .
rpauyeckoi u
IIpOrpaMm yMeeT .
MaTeMaTH4eCKOM
0bpabotku u [IPEJICTABNIATE dbopme
IIPEJCTaBICHUS PE3YIBTATHI CBOEH
HHpopMaLHu paboThI
3 Komnerenmus OIK-5
OIIK-5: CMOCOBHOCTb  MCTONB30BATH  OCHOBHEIC  IIPHEMBI 00paboTKH M  TpeAcTaBICHUS

SKCIIEPHMEHTANBHBIX NaHHEIX

s QopMHpOBAaHHS  KOMIETEHIHH HEOOXOLHMO OCYWIECTBHTL DS STAllOB. DTallbl
hopmMupoOBaHHs KOMIIETEHIMH, IPHMEHAEMBIE U TOrO BHJIBI 3aHSITHH, M MCHONB3YeMble CPEACTBA
OLICHUBAHHSA PEJCTABICHBI B Tabnuile 8.
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Ta6auua 8- Jransl oOPMHPOBAHNS KOMIETEHIIHH H HCIOJIB3YeMBIC CPEICTBA OLleHHBAHHS

CocraB 3HaTh Ymernb Baagers
CriocoBHOCTD
OCYLIECTBIATE IOKCK,
xpaHenue u 00paboTKy
P P Hcrions3oBars
nHdopmaluH ¢ .
TEKCTOBBIH peAaKTop I
HCIIO/IH30BAHUEM
HAlTACaHHs OTUETOB IO Hasbixkamu
OCHOBHBIX
. naboparopHbiM pabotaM. | 06paboTKH
Copepxanue ITanoB | BO3MOXHOCTEH
Hcnosp30Barh 3KCIIEPUMEHTAIBHBIX
COBPEMEHHBIX
nporpaMmy o6paboTKH ¥ | Pe3yIbTaToB.
TEKCTOBBIX PEIaKTOpPOB
IpecTaBIeHuA
H COBPEMEHHBIX
pEe3yIbTaToB.
nporpamMm oOpaboTKH i
[peACTaBjIeHUs
uHpOpMALHH
o Jlexnuny;
¢  IIPaKTHYECKHE e JlaGopatopHble
. 3aHATHU. paboThl; e JlaGoparopHbie
Buabl 3auaTHH
e jaboparopHsie e (CamocTtosaTenbHas paboThl.
paboThi; paboTa CTyJIEHTOB.
Hcnonb3yemble o Tecrt; e JlaGoparopHbIe e 3amura
cpelcTBa OLlCHHBAHMA | o  ycTHAs Oecela; paboThl; nabopaTopHBIX
e DJK3aMeH. o KoHcnekr pabor.
CaMOCTOSATEIBHOM
paboTsl.

OBImMe XapaKTepUCTHKH NoKa3aTe/ieH 1 KpHTEPHEB ONCHUBAHNS KOMICTCHIMH Ha
Bcex Hrarax NpHBeJeHb! B Tabnuie 9.

Ta6auna 9 — O6mue XapaKTepHCTHKH MoKa3aTesieii 1 KpUTEPHEB OUCHABAHHS KOMMeTeHIHH 10

yranam
IHoxkaszates H
3narsp YMmerpb Baagers
KPHTEPHH
Ob6nanaer Obnanaer KonTponupyeT paboTy,
OT1an4dHo (BHICOKHIH daKTHUECKUMH 1 JHaIIa30HOM IIPOBOJIUT OLEHKY,
ypOBeHb) TEOPETHUECKHMHU IpaKTHIECKHX COBEPHICHCTBYET
3HAHUIMH B yMeRuUil, TpebyeMbIX | JICHCTBHSA paboThl
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IIPOCTBIX 3a/1a4

npenenax IULSL pa3BHTHS
H3y4aeMoHn 00acTH | TBOpYECKHX
¢ NOHUMaHUEM pPCIOCHUH,
I'paHuI abcTparuposanus
[IPUMEHHMOCTH npobiem
Obnanaer Beper
3Haer ¢axTl, JTUAIIa30HOM OTBETCTBEHHOCTH 3a
IPUHITHIILI, [IPaKTHYECKHX 3aBepIICHHE 3a/1a4 B
Xopomo (6a30BbIii Ipoieccsl, odmue YMEHUH, TpeOyeMbIX HCCJIEJOBaHHH,
YPOBeHbB) IOHSTHUS B JUISL pELICHUS MpHCIocabnuBaeT cBoe
npezaenax olpeAe/IeHHBIX IIOBEJIEHHE K
H3yyaeMou obnactu | npobyem B obracTu 00CTOSATENILCTBAM B
HCCIIEIOBAHHS pellueHun npobiem
Obaanaer
OCHOBHBIMH
Obnamaer
YioBaersopureasno YMEHHSAMH, PaGotaet npu npsamom
. 0a30BBIMH 0OLIUMH
(moporoBbIii ypoBenn) TpeOyeMbIMH IS HabJIoneHUH
SHAHUSIMH
BBIIIOTHEHHSI

Taéanua 10 — IMokazareiu u KPHTEPHH OLEHHBAHHSA KOMIIETEHIHH HA ITanax

IMokaszarean u

3Harb YMmern Baagers
KpHTepHH
e (CBoboguo e cBOOOIHO
BlIaJieeT NpUMEHSET
¢ crnocoben
BO3MOXXHOCTIMH COBpPEMEHHbBIE
PYKOBOIUTE
COBPEMEHHBIX TEKCTOBEIE
MEKTHCIUIUTHHAPH
TEKCTOBBIX pelakTopsl B N .
Ol KOMaH [0
PELAKTOPOB; HE3HAKOMBIX
¢ cBoOOAHO BiagceT
e Cpobouno Bnasme- CHTYaIHsX;
Pa3HBIMH
. €T BOBMOXHOCTSA- | ® CBOOOIHO
Orimuno (BBICOKHIT COBPEMEHHBIMH
MH COBPEMEHHBIX [PUMEHSTE
YPOBEHbB) criocobamu
nporpamm o6pa- COBpPEMEHHbBIE
HPEeACTABICHHS
OOTKH U npejsicra- [IpOrpamMMbl N
buzugeckoi
BJIEHHS 00paboTku u
HH(pOpMaIHH B
uHbOpMAaIHH; IpEeACTaBIICHUSN .
rpaduueckoii u
e (CsoBoxHo Braje- na}opmanuu; .
MareMaTH4ecKoii
eT crrocobaMu uxX | @ cBOGOIHO HX
bopme
COBMECTHOTO COBMECTHO
HCTIONB30BAHHS HCIIOJIB30BATh

CornacoBaHa Ha noprtane Ne 6339




11

e [IOHHUMAET
CaMOCTOSATENBHO
BO3MOXHOCTH KOMIIETEHTEH B
II0JTH30BATHCS
COBPEMEHHBIX pa3THYHbIX
COBPEMEHHBIMH
TEKCTOBBIX cUTYalHax
TEKCTOBBIM
pelaKTopoB; (pabora B
pelaKTOpaMH;
e [OHUMAET MEXIUCIUILTHHAPH
CaMOCTOSATENBHO N
BO3MOXHOCTH ot KoMaHJIe);
. I10J1b30BATHCS
Xopomio (6a3oBbii COBPEMEHHBIX BJiajieeT pa3HbIMHU
COBpPEMEHHBIMH
ypOBEHB) IIpOrpaMM criocobaMu
IporpaMMaMHu
006paboTKH U IpeCTaBICHUS
06paboTkH 1 .
IIpenCTaBICHUSN GH3HUECKOH
IpeNCTaBJICHHS
uHGOpMAalLUH, uHpopMallud B
uHpOpMaLUH; .
e JIOHAMAET, KaK rpadudecKoi u
CaMOCTOATENIBHO .
COBMECTHO UX MaTeMaTHYCCKOR
COBMECTHO HX
MOXHO bopme
UCIIONB30BATh
UCIIONB30BaTh
e [TOHHMMAET yMeeT paborars ¢
OCHOBHBIE COBPEMEHHBIMH
BIIaJIeeT
BO3MOXXHOCTH TEKCTOBBIMHM .
TEPMHHOJIOTHEH
COBpPEMEHHBIX peIaKTopaMH; .
IpeaMeTHO
TEKCTOBBIX HCITONB3YET
001acTH 3HAHWU,
penaKToOpoB; COBPEMEHHBIE
criocobeH
V0B/1eTBOPHTEILHO e IIOHUMAET [IpOrpamMmMBbl
o KOPPEKTHO
(noporoBblii ypoBeHb) OCHOBHBIC 06paboTKH U
[IPe/ICTABHTE
BO3MOKHOCTH [Ipe/CTaB/ICHHS
pH(pOPMALMIO B
COBpPEMEHHBIX aH(OpMalHH; 3
rpaduyeckor U
nporpaMm ymeer .
MareMaTH4ecKoi
00paboTKH U MPEJICTABIATE dopwe
[peICTaBICHHS pe3yJIbTaThl CBOCH P
nHbOopMaIHU paboTsl

Tunosble KOHTPO/IbHbIE 3303HUA

[lna  peanusaumy  BblienepeuncieHHbix  3aj

marepuanbl:

au obyyeHWa UMCNONb3ylOTCA Ccaedyowimne

—  TUNOBLIE KOHTPONLHbIE 3aaHUA WK UHbIE MaTepuans, HeobXOAMMble ANA OLEHKU 3HAHUA,
YMEHUIi, HaBbIKOB M (MnW) OnbiTa AEATENBHOCTH, XapaKTepu3yloWmux 3tanbl popMMpOBaHUA
KOMMNEeTeHLU B npouecce 0CBOEHUA 06pa30BaTe/ibHOW NPOrPammbl, 8 COCTaBE:

3.1. Tecr:
3.1.1. TemMbl TeCTOBBIX 3aJaHHH 15 NPAKTHYECKHX 3aHSATHIH:

1) KuneMaTnka nocTynarejbHOro JABHKCHHASL.
2) Kunemarnka BpaliaTeIbHOr0 IBIKCHHS.
3) JluHaMHKa IIOCTYATeIbHOTO JIBHIKCHHA.
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4) JluHaMHKa BPAIaTeIbHOTO [BHKECHHS.

5) Monexynsapras ¢puzuka. KnaccHueckue cTaTuCTHKH.

6) TepMmoauHamuKa.

7) 3axon Kynona. Hanpsxenzocts.

8) [Morenumai.

9) MeTasuis! 1 IM3IEKTPHKH B /IEKTPOCTATHYECKOM TIOJIE.
10) Maraurocraruxa.

11) JiBrxenue 3apsi0B U TOKOB, paBoTa B MAPHHTHOM II0JIE.
12) SlBnenue 31eKTpOMarHUTHON HHIYKIHH. OHeprus nojs.
13) I'apmonnyeckue koneGanus.

14) Ceo6onuble U BEIHYXIEHHbIE KOJIe6aHus.

15) Bonner Dddext Homrepa.

16) UuTepdepennus crera.

17) dadpakius.

18) INonspuzanus.

19) Tennosoe uzinyuenmue.

20) Buemnnit potospdexr.

21) Buemmwuit porosdpdext. ddpdexr Komnrona.

22) ®orousl. JlaBnenue cpera.

23) Criextpsl.

24) BosHOBBIE CBOHCTBAa MHKPOYACTHIL.

25) DneMeHTHI KBAHTOBOI MeXaHHKH.

26) KBanropas craructka.

37) Snepuas dpusuka.

3.1.2. TeMbI TecTOBBIX 3aanuii 15 J1a00paTOPHBIX 3aAHSTHIA:

1) Kunemarnka paBHOYCKOpPEHHOTO BpallEHHUs

2) JluHamuka MasTHHKA Obepbeka

3) MHsyuenue pacnpenenenns Makcaesa

4) WsyueHue pacnpenenenns BonbiMana

5) Onpenenenne OTHOMIEHHS TEILTOEMKOCTEH Taza Meronom Knemana-/lezopma

6) H3ydeHHe 3/1eKTPOCTATHIECKOTO IO

7) Hsyuenne CBOHCTB AMDNEKTPHKOB B IOJIE IIOCKOFO KOHJICHCaTopa

8) Onpezenenue OTHOCHTELHOM THATEKTPHYECKOMH HPOHHIAEMOCTH TBEPIBIX
JUNIEKTPHKOB

9) H3mepeHue yaenpHOro MeKTPHIECKOrO COIIPOTHBIICHUS METAILIOB

10) Mzyuenue marautHOrO MO/ KpYT'OBOI'O TOKa

11) Onpenenenne ynensHoro 3apsja 3JIEKTPOHA METOIOM MarHeTpoHa

12) Msygenue 3aryxarommx kone6bannii KpPecTooOpa3sHOro MasTHHKA

13) Mzyuenne 3aTyxarommx s1eKTpoMarHHTHBIX KONCHanmii

14) Cnoxenue B3auMuO NCPHECHANKYMAPHBIX Konebanui. Purypsr Jluccaxy

15) Usyuenne untepdepennun nazeproro usnydenusi. Onuert IOHra

16) H3yuenue mudpakuun 1a3epHOro H3NyYeHHs OT IENH U HITH

17) Mzyuenue 3aBHCHMOCTH 3HEPreTHIECKOH CBETHMOCTH Ceporo Tejia OT TeMIleparyphl
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18) Buemmnuit horoaddekr. M3ydenune sakona Cronerosa u mposepka GopMy bl
DitHmrreiHa

19) Usydenue criekTpa aroMa BOJI0OpoJa. (ITocrosunast Punbepra)

20) TyuuensHbid 3GQexT B BHIPOKICHHOM P-1 = nepexone

21) Bayrpennuit dorosddekr

an/IMep TECTOROTO 3aJaHus UL [IPAKTHIECKOro 3aHATHA.

«MeTaJIbl M JHVIEKTPHKH B 3J1eKTPOCTATHIECKOM MOJIEY.
buser 1.

1. YUto XapakTepH3yeT BEKTOP MOJIApU3aLHH P?
1) JIArosbHBIH MOMEHT €IHHHUIbI oObeMa THIIEKTPHKA,
2) JIMTOIBHBIA MOMEHT aToMa (MOJIEKYIIBI) IHMIEKTPHKA,
3) BenuuuHy, IOKa3bIBAIONTYIO BO CKOJTBKO pa3 dMCKTPUHECKOC 1oJie, BO3pPAcTaeT B JUIICKTPHKE,
4) BeuuuHy, [I0Ka35IBAIOIIYIO BO CKOIBKO Pa3 JICKTPHHUCCKOC oJie, yMEHbIIAETCS B
IUDIEKTPHKE.

2. VKa)XuTe BHIPAKEHHSA TEOPEMBI ["aycca juts ONs BEKTOpa 2JIEKTPUICCKOTO cmewmenus D .

a) ij = ggﬂE; 6) deg = qcsoéodu 9 B) VD = pceoéodu;
s
F) mD ) dg = qceoﬁ + qCB}lJ ’ ﬂ) VD = pcsnéo@n + pcwuay N
N
1) a; 2) 6; 3)B; 4)r; 5) m; 6) a, 0; 7) a, B; 8) 6, B;
9a,r; 10) a, n; 1), a.

3. Bo3aymHbIA KOHAECHCATOP YaCTHYHO 3alOJHEH AHIICKTPHKOM. B kakoii u3 ero gacteil 6osine
HaIIPSOKEHHOCTH JJIEKTPHIECKOrO OISt E , a B KaKoii — 3leKTPHYECKOE CMEIICHNE D?
a) MEKTPHUECKOE CMEIEHHe GONbIIe B obmactu 1;
__:..I_ 6) HaMPSUKEHHOCTD DJIEKTPHIECKOTO MO Gonpie B obacTu 1,
B) AEKTPUYECKOE CMETeHHe OOMbIIC B obnactu 2;
2 T) HaNpSHKEHHOCTH HMEKTPHIECKOTO MOJIA Gonplie B 06TaCTH 2;
JT) HAPSDKEHHOCTD MIEKTPHUECKOTO 110711 O[IMHAKOBA B obeux 00nacTax;

XX R KRR F ALK
O IR HK A AFD
SRR W~

€) MEKTPHYECKOE CMEIICHHE OIHHAKOBO B obenx 001acTax.
1)a,6; 2)a,r 3)a,m;; 4)6,8; 5)6,e; 6)B,T; 7B, n; 8)
I, e.

4. HaitT eMKOCT IUIOCKOTO KOHIEHCATOPa, H300paXeHHOTO Ha PHCYHKE,
HoJ0BHHA 06BheMa KOTOpOTro 3all0JIHEHO THDIEKTPHKOM C OTHOCHTEJIBHOH
JMIEKTPHUYECKOH TPOHHIAEMOCTBIO 3. [Tromaas Kaxaol oOKIaIKH
KoHeHcaropa pasHa 10 cM?, 4 pacCTOSHIE MEXKITy HAMH 1 MM. OtBeT N1aTh B

ud.

5. VkakuTe HOMED PHCYHKa, Ha KOTOPOM H300paXKEHBI JIMHUH BEKTOPA 3eKTPHYECKOH HHIYKIHA D
Ha FPAHHUIE pasjiena JABYX JHOJIEKTPUKOB C & <g.
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[Ipumep TecToBOTO 3amaHus 1151 TAGOPATOPHOTO 3AHSTHSL.
OIIPEAEJEHUE YIEJBHOI'O 3APSLIA DJIEKTPOHA METOIOM MATHETPOHA
Bapuanr 2

1. Ilo kakoii TpaeKTOpHH JBHXETCS B 001IEM Cllydae 3apspKeHHas 9aCTUIIA B OHOPOIHOM
MAardHHTHOM 1oJe?
Orserer: 1) mo npsiMoit;  2) o napa6oe; 3) wo runep6orne; 4) no ciupamu; 5) no OKPY>XHOCTH.
2. IapaienbHo IpsMOMy IPOBOIHHKY HA HEKOTOPOM pacCTOSHHUHU
OT HETO, IBHXKETCS CO CKOPOCTBIO D BJIEKTPOH. YKa3arh Ha PHCYHKe
HanpasiieHne cuyibl Jlopena, neficTByrommeii Ha 3MeKTpoH, ecim 1o
MIPOBOJHUKY ITyCTUTH TOK 1.

3, TpH YaCTHIIBI C OTHHAKOBBIMH MaccaMy H 3apsajaMH BJIETAKOT B
OJHOPOIHOC MAaTrHUTHOE T10JIe ¢ Pa3sHbBIMHA

o CKOPOCTAMH, KaK IOKa3aHO Ha pucyHKe. [IpuuéM ;< v, <p; Kak
08 COOTHOCATCS MEXJy coOOM X mepuojibl Bpammenus 17
. g
e & o
9 49 Oteers: D T1<To<Ty; D T;>To>Ty; 3)Ti=T, =T

4) JIns oTBeTa JaHHBIX HEJOCTATOYHO.

4. MHKpOYaCTHIIBI BIETAIOT B OHOPOIHOE MAPHHTHOE TOJIE C OCTOSHHOI CKOPOCTBIO, KaK
I0Ka3aHo Ha puCyHKe. Kakoif 3apsn uMeroT gacTuis:?

aqi=+q 6)q=+q B)q=-+q
—p
@ B q: Daqr=-q; m@=-¢ e q=-q

q: K qi=0; 3)q@=0;, un)q=0.

N
Otersi: 1) a, 6,8, 2)r 1, e: 3)x, 3,1, 4)a,e,3;

5)B,,3; 6)6, K, u.
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5. Kaxoe U3 NpHBENEHHBIX HHXKE BBIPAKEHHH NPEICTABIAET coBoil cHITy, IeHCTBYIOIIYIO Ha
TIONOKHTENHHO 3aPSOKEHHYIO YACTHILY, ABHIKYIILYIOCS OJIHOBPEMEHHO B DJICKTPUYECKOM M MATHHTHOM
nonsx?

nF =qE’+q[l§,5l o =qE+q[6,l§} 3) F = qE +q(B,5)
4) F =ql§"+q(ﬁ,§).

3.2. TeMbl KOHTPOJIBHBIX pabor:

1) MexaHuKa IOCTYNATENLHOIO H BPAIATEIbHOIO ABHKCHUS.
2)  MonexynspHas GH3HKA H TEPMOJ/ITHAMHUKA.

3)  DaexTpHUecKoe HoJjie B BAKyyMe H Cpelie.

4)  DneKTpoMarHeTH3M

5) KoneGanuns 1 BOJIHBI

6) Bonnosad onTuka

7)  KsaHTOBBIE CBOMCTBA H3JTyUCHHS

8)  CrekTtpsl H CBOHCTBA aTOMOB

9)  KsaHTOBasi MEXaHHKA.

10) KsanroBsie cTaTHCTHKH. PU3MKa TBEPAOTrO TENA.
11) @usuka aTOMHOTO A1pa ¥ SIEMEHTAPHBIX YaCTHIL.

ITpuMepsl KOHTPOJIBHBIX PadoT.

KOHTPOJIBHAS PABOTA [TO KBAHTOBBIM CBOMCTBAM U3JIYUEHUS
Buner Nel.

1. IIp¥ rTOMOIIIM HHAYKIIMOBHOTO YCKOPHTENS JIEKTPOHOB (6eTarpoHa) MOXHO HOIYIHTh

doronsl ramma-rydeit ¢ sueprueit 100 MoB. Kakosa 1umiHa BOJHBI 9THX nay4eit? Otger pars B CH.

2. ®oToHBI PEHTICHOBCKOIO H3JIYy4YCHHA HCOBITHIBAIOT KOMITTOHOBCKOC pacCeAHHE HA cnabo
CBS3aHHBIX IEKTPOHAX BEUIECTBA, NepenaBasd UM IIpH 9TOM YacTh CBOEH OHEPIrHH. Ha ocHoBanuy,

KAKHX 3aKOHOB MOYKHO OLCHHTH JUIHHY BOJIHBI PACCESHHOTO H3JTy4eHHs?
a) Ha ocrHoBaHHH 3aKOHA COXPaHEHUS HMITYJIbCA CHCTEMBI (OTOH-3JIEKTPOH.
6) Ha ocHOBaHHMH 3aKOHA COXPAHEHHS YHEPTHH CHCTEMBI (POTOH-ATOM BEINECTBA.
B) Ha ocHOBaHMH 3aKOHA COXPAHEHHA UMITYJIbca (POTOH-aTOM BEIECTBA.
r) Ha ocHOBaHHMH 3aKOHA COXPAHEHHS YHEPIUH CHCTEMBI HOTOH-ITEKTPOH.

Otsetsl: 1) a, 6; 2) 6, B; 3B, T 4)a,r; 5)a; 6) 0; 7) B.
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3. IMerotes apa abeomoTHo YEpHBIX Tea. Temneparypa nepsoro u3 uux cocrasnser 1450 K.
Onpenenuts B CU TeMueparypy BTOporo Tena, eciii OTHOMICHHE SHEPreTHYECKOW CBETUMOCTH

[IEPBOTO TENA K SHEPTETHYCCKON CBETHMOCTH BTOPOIo cocTanisier 16/81.

4. Kpachas rpasuna Juist tuiaTuas! Jieskut okoso 200 aM. Eciu [UIATHHY [IPOKATHTE [TPH
BLICOKOH TeMIieparype, To KpacHas rpanuna Gorospdexra craner pasnoii 220 um. Ha cxonsko

JIEKTPOHBONET YMCHBIIHTCA paboTa BBIXOAA NEKTPOHA H3 IIATHHEL B PE3YIITATE IPOKATHBAHHA?

5. Haiiti paboTy BBIXOZA 91EKTPOHA ¢ IOBEPXHOCTH (GOTOKATOMA, €CIH IIpH OONYUYEHHH €ro
CBETOM C JUTHHOH BOJHEL 560 uM 80% sHepruu dotona pacxomyercs Ha BBIpBIBaHHE 31eKTpoHa. OTBeT

Jarh B JIEKTPOHBOJIBTAX.

6. Temneparypa abcosoTHo uépHoro tena 127°C. ITocie OBBILIEHHs TeMIIepaTyphl
CYMMApHai MOLHOCTD U3JTyYeHHUs YBEJINIHIach B TpH pasa. Ha ckonbko rpanycos Llenbcus

HOBBICHJIACH [IPH 5TOM TEMIIeparypa Teja?

7. Kak usmeHurcs SHEPrusd, nepeaasaemMas IaJarolnm (bOTOHOM JJICKTPOHY LpH
KOMIITOHOBCKOM pacCesTHUH PEHTTCHOBCKHX nyqeﬁ, HpH YBEJIIMYCHUH YITIa PACCEAHHS OT HYJIA 10

180°?
Otsetbl: 1) He usmensierca.  2) VBennumpaercs. 3) YMenbrraetcs.
4) Cpenu IPHUBEICHHBIX OTBETOB MPABHIIBHOTO HET.

8. Ha ckonbko rpamycos nonmsmiace 6sl TEeMIIEpaTypa 3¢MHOI0 1apa 3a CTOJIETHE, eCJIH Obl Ha
3eMili0 He MOCTYMANa CONHeYHas SHepris, a TIOTEPH dHEPIrHHU OBLIH 00YCIIOBICHE JIMIIE H3Ty4eHHeM?
Pamuyc 3emmu nipussTh paBaEM 6,4-107 M, yaenbnyo Tertoémkocts 200 Jhx/(kr-K), ninotHoets 5500

KI'/M ", CPENHIOI0 Temueparypy 300 K, kosdunuent noromenus 0,8.

9. HapasuenbHpli Iy40K MOHOXPOMATHYECKOTO CBETA ¢ JUTHHOMN BOJHBI 662 HM najgaeT Ha
3a4€pHEHHYIO TOBEPXHOCTD H NIPOU3BOIMT HA Hee JaBleHHe, pasuoe 0,3 mxIla. Onpenennts B CH

KOHLEHTPALHIO (POTOHOB B CBETOBOM ITy4Ke.

KOHTPOJIBHAS PABOTA I10 ®U3UKE TBEPJIOI'O TEJIA
buser No2.

1. quy PaBHA HHIAYKIIHS Mard¥THOTO 1ot B 06bEMe CBEPXIIPOBOJAHHKA, ITOMENICHHOTO BO

BHEIIHEE MarHUTHOE IoJie ¢ WHAyKuuei 2 Tin?

Otsetsr:1) [Jocturaer 6eckonedHO GOMBINOro 3HAYCHHMSL. 2) Gompme 2 T, 3)2 T 4) 0.
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2. Temrieparypa BHIpOKICHHSA SJIEKTPOHHOTO rasa Ul 1e3ns paBHa 18000 K, a nns cepebpa —
64000 K. Ha cxonbko 5B sneprus ®epmu B cepeOpe OoJbIIe SHEPTHH depMU B LIE3HHT

. , 3
3. BO CKOJIbKO pa3 ILUIOTHOCTh COCTOSHUH y KpUCTaIA Gepriust 06BEMOM 2 CM™ IIPH DHCPIUH
12 5B 6omblie, YeM Y KpHCTaLIa MeJiu 06bEMoM 1 oM’ npu suepruu 7 3B7

o o 3
4. U3 kpucranna Menu o6bEMoM 16 cM’ BBIPE3aTH KPHCTALT 0OBEMOM 4 M. Bo ckonbko pa3

YMEHBIIHIACh IUIOTHOCTD COCTOSHUH IIPH 9HEPruH, paBHoit 2 5B?

Ortsersr: 1) He usmenmiace. 2) B \/_2_ pas. 3) B2 paza. 4)B 4 pasa.

5. VikaxuTe, rjie Ha 30HHOI CXEMe pacIonaraeTest yposeHb PepMu 1pH T=0Ks

HEBBIPOKICHHOM JTOHOPHOM OJIYIIPOBOTHUKE?
Oteetol: 1) BOIM3U CEpETHBI 3anpenieHHOH 30HbL; 2) B BaleHTHOM 30He, BOJIN3Y €€ II0TONKA;

3) B 30HE [POBOIHMOCTH, BOJIH3H €€ JIHa, 4) B 3anpeleHHOH 30H€e, BOIM3H IHA 30HBI
IIPOBOMMOCTH, MEXKJLy YPOBHAMH LOHOPOB H JIHOM 30HbBI IPOBOTUMOCTH, 5) B 3anpelieHHON 30He,

BOJIM3H MOTOIKA BaJICHTHOI 30HEBI, MEXKAY YPOBHAMH aKIECTITOPOB H TIOTOJIKOM BAJIEHTHOH 30HBL

6. JiniHa BOJIHBI KPACHOH I'DAHMIIBI dororddexra cypbMIHO-IIE3UEBOTO ¢orokarojia pasHa 650
HM ([P OYeHb HA3KUX TeMIieparypax). JUTuHa BOJTHBI KpPacHOM rpaHHIB! COOCTBEHHOH ITPOBOAUMOCTH
pasna 2,07 mxm. Haiitu B 5B 2Hepruto /Ha 30Hb! IPOBOAMMOCTH JIAHHOTO ITOJIYIIPOBOHHKA.

7. KoHientpaius HocuTeNeH 3apsia B TepMaHiu IPH TeMIEpaType 300 K paBHa 2- 10" 1/,
[Ipu yBeNHYEHHH TEMIICPATYPBI KOHIICHTPALHA HocuTesel Bo3pocia A0 2° 10% 1/m. Ha ckonbko
rpanycoB Llenbcust yBeaMauiach teMmneparypa? LlupHHa 3anpeiieHHON 30HbI FepMaHus paBHa 0,75
3B.

8. HaifTi B MKM JUTHHY BOJIHBI, COOTBETCTBYIOIYIO KPArO COOCTBEHHOTO MONIOIICHHA
repManus (IIHPHHA 3aIPELICHHOH 30HbI 0,75 »B).

o 0 -
9. KouieHTparus Hocurenell Toka B COOCTBEHHOM KPEMHHU paBHA 510" eM™, moBIKHOCTH
2
atexTposoB — 0,12 M7/B-¢ u stbipok — 0,05 M*/B-c. Onpenenuts 8 MOM conpOTHBICHHE KPEMHHEBOTO
CTepYKHS JUMHOH 2 cM K ceveHueM 1 MM

3.3. CHCOK HHAMBHIYAJILHBIX TBOPYECKHX 3a/{aHHH:

1)Kunematyka MaTepuaibHON TOUKH.

2)JluHaMuKa HOCTYNATEbHOTO ABHXEHHSL.

3)/IvHaMuKa BpanaTe/IbHOTO JIBHXEHHUS.

4)PaboTa 1 SHEPrus. 3aKOHBI COXPAHCHUSL.
5)Knaccugeckue CTATHCTHKH.

6) TepMOoavHAMHKA.

7)3axon Kynona. HanpsskeHHOCTD.

8)[Morennuan u pabdota.

9)MeTalUThl ¥ AUIEKTPHKH B JIICKTPOCTATHICCKOM TIOJIC.
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10) Maraurocraruxka.

11) [IBiKkeHHe 3apsijioB B TOKOB B MAIHHTHOM HOJIE.
12) DnexTpoMarHuTHAS HHTYKIIHSL.

13) Konebanus.

14) Bosnel.

15) Uarepdepenius.

16) Iudpaxums.

17) TernoBoe usnyyennue.

18) Bremmnuit potoaddexr. dDpdext Kommrona.
19) AToMHBIe CTIEKTpEL

20) KBanroBas MexaHuka.

21) KBauTOBLIE CTATUCTHKH.

22) ®usuka TBEpIOrO TeNA.

23) PannoakTHBHOCTS.

HpI/IMepLI HHIABHIYAJIBHOTO TBOPYECKOT'O 3aJIaHHd .

Horennuasn u pabora Burer 5.

1. DIEKTPOH, IBUTrasch H3 COCTOSHHS MOKOS B SJIEKTPUYECKOM II0JIE, JOCTHI' CKOPOCTH 1,5-10* km/c.
Kakyio pasHocTs moteHUnanos npomén IEKTPOH?

2. Merammueckuil map pammycoM 61 MM u c noteHnuaaoM 469 B okpyxaioT He3apssKeHHOI
chepuyeckoit o6osoukoit paguycom 452 mM. Kakim OymeT moTeHIHAal wapa 1ocie Toro, Kak oH Oyner
COCIUHEH C 060I0UKOI?

3. JIBa TOYEUHBIX BIEKTPHYECKHX 3apaza 56 HKn u 10 K Haxomstes B Bosayxe Ha paccrosnuu 42 cM
ApyT OT Jipyra. OnpenesuTs MOTeHIHa OIS, CO3aBAEMOTO 3THMMU 3apsAJlaMH B TOYKe, Haxoisiencs
Ha paccTosHuu 60 cM OT mepBoro 3apsiia u 61 ¢M oT BToporo.

4. Paanycel ABYX IPOBOJSIIHX KOHUCHTPUYECKHX chep 44 cm u 232 cm. Ha kaxuoil paBHOMEpHO
pacipenenés 3apsa 277 aKin. Haitta pasHocTts nmoTeHnnaton MEXY cepamH.

5. beckoneyHo JUTHHHBIA TIpsMOi poBosIIMi IMIMBAD paguycoM 1521 MKM paBHOMEPHO 3apskeH
THHEHHOH IIOTHOCTHIO 3apsina 8 uKi/m. Onpexenuts Pa3sHOCTh MOTEHUMAJIOB JIBYX TOYEK ITOTO IO,
HaXOMAMUXCS Ha pacCTOSHUH 44 MM 1 261 MM OT MOBEPXHOCTH LUITHHIPA.

6. OnpeeqnTh NOTEHNMAT HA PACCTOSHHH 31 MM OT ocH OTHOPOJHOTO OECKOHEYHO JUIMHHOIO
AHDIICKTPHYECKOTO CTepkHA (€ = 15) pammycoMm 15 MM, eciim crepikeHs 3apsHkeH ¢ OOBEMHOIT
nnorHocThio 20 MKKI/M™. [ToTennman Ha ocu CTEPXKHS IIPHUHATE PABHBIM HYIO.

7. TloTeHIMAN DIEKTPHYECKOTO NOIS HMMeeT BHI ¢ = 10(x* +*)+202*  (B). Haiitu Moayns

HANPKEHHOCTH 1101 B TOUKE C KOOPAMHATAMH: X =544 cM, y=261cM,z=374 cm.

Pagnoaxkrusuocrs. burer 8.
I. C nomomsro cuertunka Ieiirepa nccrenyercs CKOPOCTh pacliafla HEKOTOPOI'O pajHOaKTHBHOIO
H30TONa. B HayanbHBIH MOMEHT BpeMeHH cueTyuk maer 97 umnyiabcoB 3a 10 c¢. Kakoe umcno
HMIYIBCOB NIACT CYETUUK 11O HCTEYCHHH BpeMeHH, paBHOM 1/2 T, tie T - nepHon nonypacnana, 3a Te
ke 10 ¢? Cumrars 7>> 10 c.
2. Tlepuon nonypacniaga docdopa 2P pasen 16 cyrok. Haifte aktisHOCTE npemapara 2P yepes 30
CYTOK, eC/i HavanbHas akTUBHOCTH 141 MxKropu. OtseT gars B kBK.
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3. Hailit aKkTHBHOCTH PaJHOaKTHBHOIO H30TOIA HATPUS 24Na, Macca koToporo pasHa 18 MKT, a epHox
nonypacnana 11 wacos. Otser nars B CH.
4. AKTHBHOCTH HEKOTOPOTO paAHOM30TONa yMeHbuiaetcst B 9 pa3 3a 19 cyrok. Haiftu ero nepnon
nojypacnaja (B CyTKax).
5. HaiiTn BO3pacT ApEBHHX JEPEBSHHBIX MPEIMETOB, €CIU yIebHAs aKTHBHOCTH H30TONA YIIEpOda
C-14 y mux cocraBisier 1/8 ynenbHOH aKTHBHOCTH 3TOTO K€ H30TONA B TOJIBKO HTO cpyOIeHHBIX
nepesbax. [lepuon nonypacnana C-14 pasen 5865 set.
6. TlokouBIICECs SAPO PATHOAKTHBHOTO JJIEMEHTA (MaccoBOe HMCNO 172) MCHYCTHIO O-4acTHIy ¢
KHHEeTHUeCKoi sHepruell 5 MaB. Kakyio oo 1noHo# 3HepTrHH, 0CBOOOXK/IAEMOH B 3TOM MpoLecce,
COCTABJISE€T YHEPTHA OT/[a4H J0YepHero sapa?
7. CB0oGOIHO ITOKOUBILIEECS PO HPUIUSA 91 ¢ sueprueii Bo3Gyxaenus 106 k3B nepenuio B
OCHOBHOE COCTOSIHHE, UCITYCTHB Y-KBaHT. BEIUMCIHTE OTHOCHTEIBHOEC H3MCHEHNE DHEPIHH Y-KBaHTa,
BO3HHUKAIOIIEE B pe3yibTare OTIa4u Aapa.

DaekrpomarHernm buier 1

1. Ha KapToHHBIH KapKac KpyIJIOro CeYeHHs! BATOK K BUTKY HAMOTaH B OJHH CJIOH MPOBOJ, TOJIIAHA
KOTOpOro pasHa 324 MxM. HaifTi IIOTHOCT SHEPrMU MArHHUTHOIO OIS BHYTPH KaTyIIKK NPH CHIIC
Toka B 0OMoTKe 886 MA. ITone BHYTpH KaTyLIKH CYHTATh OJIHOPOIHBIM.

2. B 0qHOpOHOE MarHMTHOE 110J1e, HHAYKIHS KoToporo pasHa 70 MTi1, TOMEIEH NpsSMOH IPOBOTHHIK
¢ TOKOM 8 A TaK, 4TO yTOJI MeXIy HAIPaBIeHHEM TOKA U BEKTOPOM MArHUTHOH HHIYKIMH COCTABJISET
70 °. Onpenenuts AMHY NPOBOIHKKA (IIOABOISLIME TOK IPOBOJIA HAXOASTCA BHE nons). Ha
IPOBOJIHHK CO CTOPOHBI MATHUTHOTO 1oJIs AeiicTayet cuta 10 MH.

3. I_[Ba HOHAa, IMEIOIINE OJHHAKOBEIE 3apsAabl K IIPOIICAIIHE OXHHAKOBYIO YCKOPAIOIIYIO Pa3sHOCTh
MOTEHIIHAJIOB, BIETEJH B OJHOPOAHOE MAarHUTHOE I10JIC I101 TIPAMBIM YITIOM. HCpBHﬁ HOH Ha4dall
BpalaThCs O OKPYXXHOCTH padyCoM 21 CM, a BTOpOﬁl CM. OHpClIeIIHTI: OTHOIIIEHHE MacC HOHOB
m1/m2.

4. OmupenenuTh MOTOKOCIEIICHHE KaTyIIKH ¢ TOKOM 5 A, KOTOpas HaMOTaHa C MJI0OTHOCTBIO 30
BUTKOB/cM. JlHaMeTp MONEPEUHOro ceveH st KaryInKy paseH 1 oM, a jumHa 60 oM.

5. KpajgparHBIif KOHTYD CO CTOPOHOH 3 CM IOMEIIEH B OJIHOPOTHOE MAarHUTHOE I10JIC TaK, YTO yIoJl
MEJKILY €r0 [IIOCKOCTHIO H JTHHHAMH HHIYKIMH paBeH 25 rpaaycam. HaiTu nOTOK, IPOHU3BIBAOTIHH
KOHTYP, €CJIM Ha HErO CO CTOPOHbI MATHHTHOTO TOJIsSt JICHCTBYET MOMEHT CHII 10 H-cm. Cuita ToKa B
KOHTYpe paBHa 5 A.

6. Karymka u3 351 BUTKOB, IUTOMIANBI0 51 oM’ KaXIbIi, IPHCOSTHHEHa K IPUOOPY JUIS H3MEPEHHS
3apsia. Karyuika momeniena B 0IHOPOIHOE MarHUTHOE fojte ¢ uuaykuued 2051 MxTi rak, uTo JTHHHH
11018 HepIEHIHKY/ISPHBI IT0MaIy BUTKOB. ONpeienTh BEIMYHHY 3aps/ia, IPOTEKAIOUIETO 1epe3
npu6Op IpH MepEMEICHHA KaTYIIKH B IPOCTPaHCTBO Oe3 nojist. COnpOTHBIICHHE LENH 21 Om.

7. B oupHOpOZHOE MarHHTHOe mojie ¢ uHykuueid 8 T momermmeH NIOCKAH BHTOK, HMEOIIMH
conporupierne 5 OM, momans 5 cM?, 4 ero IUIOCKOCTh MepIeHMKYISpHA JHHASM 101t CaM BHTOK
3aMKHYT Ha rajgspaHometp. [Ipu moBopote BHTKa depes rpubop npomwen 3apsa 67 MxKia. Ha KaKoi
YFOJI TOBEPHYJTH BUTOK?
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3.4. Coucok aboparopubix pabor:

1) KuHemarnka paBHOYCKOpeHHOro BpalieHHs
2) Jlunammxa Mastauka O6epGexa
3) Hsyyenne pacnipenenenns Makcpenia
4) Hsyuenne pacnpenencuus BonbuMana
5) M3yueHue TepMoHHAMHYECKHX IIPOLIECCOB
6) Usydenue CBONCTB AMAEKTPHKOB B MOJE MIOCKOIO KOHJIeHCcaTopa
7) Ompenienienue OTHOCHTENLHOM NHIIEKTPHUECKO NPOHHIAEMOCTH TBEPABIX AHIIEKTPHKOB
8) Hsmepenue yaesbHOTO SMeKTPHYECKOro COTIPOTHBIICHHUS METAILIOB
9) Usydenne MarHUTHOrO MONST KPYrOBOTo TOKa
10) Onpenenenne yaenshoro 3apsiia 3JIEKTPOHA METOJOM MarHeTpoHa
11) M3yuenue 3aTyxaromux sMeKTpOMarHUTHBIX KoTeGanuil
12) M3ydenue BoIHYKICHHBIX 3NIEKTPOMArHHTHBIX KOJeOanui
13) Cnoxenue B3auMuo IICPIICHHKYIAPHBIX Konebanuit. Ouryper Jnccaxy
14) Uzyyenue unrepdepennmnu nazepuoro usirydeus. Omnbit FOura
15) M3yuenne mudpakuun csera. (udpaxiumonnas penerka)
16) M3yuenue 3asucumocTu SHEPreTHUCCKON CBETHMOCTH CEPOro Tesa OT TEMIIEPATYPbI
17) Buemmuit poroapdexr. Mzyuenne 3akona CToneTosa nposepka Gopmyiisl DiHIITEHA
18) TynnensusbIit 5 dexT B BRIpoKIEHHOM p-n — nepexoje
19) Buyrpenunit porospdekr.
20) Onpenenexnue LIMPHHBT 3aNPELIEHHON 30HbI NOJIyIIPOBOAHUKA 10 TEMIIEPATYPHOH
3aBHCHMOCTH 00paTHOr0 TOKa THOJIA.
3.5.TeMbl 1151 camMOCTOSITE ILHO paéoThi:

1. Kunemaruxa.

2. JInHaMHKa HOCTYNATeIbHOTO IBHKEHHSL.
3. JluHaMHKa BpaINaTeIbHOTO [BHOKEHMUSL.
4. Monekynspuas usnka.

5. Kiraccnueckne craractuxy.

6. Tepmonunamuxa.

7. DneKTpocTaTHKa.

8. IocTosHHEI TOK.

9. MaruutHoe 1osie B BakyyMe.

10. MaruutHoe nosie B BemecTse.

11. YpaBHenus Makcaeina.

12. Konebanus.

13. BosHsl.

14. Bonmnosas ontuka.

15. Atomuas ¢usuxa.

16. KBanTtosas Mexanuka.

17. KBaHTOBBIE CTATHCTHKH.

18. PanHoakTHBHOCTSD. DIleMeHTapHble YaCTHIIBL.

3.6. CHcoK BOLIPOCOB [Tl 3K3aMeHa B NepBOM ceMecTpe HIydeHHst PHIHKH:
MEXAHHKA. MOJIEKYJISIPHASI ®U3UKA U TEPMOIUHAMUKA. QJIEKTPOCTATHKA.

MOCTOSAHHBINA TOK
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Kunemaruka. HopManbHOE H TAHI€HIIMATBHOE YCKOPEHHE.

KuHeMaTHKa BpallaTesbHOro ABMKeHHS. CBA3b MEKIY YIIOBBIMH H SUHEHHBIMH YCKOPEHHSIMH.
Jiunamuxa. 3axonbsl Herotona.

JIprokeHHe CHCTEMBI MATEPHAILHBIX TOYEK.

OCHOBHOE ypaBHEHHE JHHAMHKH NMOCTYNATEIFHOIO ABHKEHUS IIPOHM3BOJILHOH CHCTEMBI TEJI.
CHIlbl B MEXAHHUKE.

Kunetndeckas dJHEPrus.

Pabora U MOIIHOCTB.

KotcepBaTUBHbIE CHIIBL.

. [TorenuuansHas SHEPrHs.
. CBSI3b MEXLy HOTEHIMATEHON SHEPruel u CHIIOH.
. OCHOBHOE ypaBHEHHE [[MHAMHKH BpALIaTeIbHOTO JBMKCHUA OTHOCHTEIBHO HETIO/IBHIKHON

TOYKH.

YpaBHeHHe AHHAMHKH BPAIATENBHOTO JIBHXEHHS OTHOCHTEIBHO HETIOABHXKHOH OCH.
MoMeHT HHEPIIHH.

KuneTH4eCcKas 3HEPrHsl Bpallalomerocs Tela.

Pa6oTa BHEIHHX CHJI [IPH BpallleHHH TBEPLOTO Tela.

3aKOH COXPaHECHUS MEXAHHUYECKOH IHEPTHH.

Viap aGCOMIOTHO YIPYTHX H HEYIIPYTUX Tejl ¢ TOYKH 3PEHHA 3aKOHOB COXPaHEHHA.
3aKoH COXpaHECHHUs] MOMEHTA HMITYJIbCa.

Heunepuuaibhble CHCTeMBI 0TcuéTa. CHITBI HHEPIHH.

IlentpobesxkHas cHjla HHEPIHH.

Cuna Kopuosnuca.

[TpuHLMI OTHOCHTENBHOCTH [ asuies.

PessrruBucTCKas Mexanuka. [IpeoGpasopanus JlopeHua.

Crnencrsus u3 mpeobpasosanuii Jlopenna. OJHOBPEMEHHOCTb COOBITHH B PA3HBIX CHCTEMAX
OoTCUETA.

CnenctBHsA 13 npeobpasopanuii Jlopenna. [ITHHa Tell B PasHbIX CHCTEMAX OTCYETA.
CriescTsus 13 npeobpasosanuii JlopeHia. JUTHTETLHOCTS COOBITHH B Pa3HBIX CHCTEMaX oTCcYéTa.
PensTuBHUCTCKAs KuHeMaTHKa. CII0XKEHHE CKOPOCTEH.

PensTHBHCTCKAS JHHAMHUKA.

PeiTHBHCTCKOE BBIPAXEHHUE JUIS JHEPIHH.

B3auMOCBSA3b MACChI U DHEPTHH.

[Tousitie 00 001eH TeOPUH OTHOCHTEIBHOCTH.

VYpaBHEHHE COCTOSHHUS UI€aIbHOTO ra3a (YpaBHeHHe MeHnneneesa-Kianeiipona).
Jlasnenne. OCHOBHOE ypaBHEHHE MOJIEKYIIAPHO-KHHETHISCKOH TEOPHH.
Temmneparypa.

BuyTtpennss sueprust. Tertora u pabora. [lepoe Hayano TEPMOIMHAMHKH.
CKopoCTH ra3oBbIX MoJieKysl. Onbrr HitepHa.

PacnipesiesieHne MOJIeKyJI rasa 1o ckopocTsaM. PyHKIMSA pacnpeieeHns Makcgenia.
Haubosice BepoATHAS, CPeHAs KBAAPaTHIHAA H CPE/IHSA apHpMETHIECKas CKOPOCTH MOJIEKYIT
rasa.

Pacnipenienenne Makcseiiia no 3Ha4€HUSAM KHHETHYCCKOH JHEPIHH.

dopMmyna Makcsesuia U1 OTHOCHTEIBHBIX CKOPOCTEH.

Bapomerputueckas Gopmyrna.
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Pacnpenesnenue BonbuMana.

Tennoémkocts raza. ®opmyna Maitepa.

Mzoxopuueckuit npouecc.

HM3o6apnyeckuii npomnecc.

H3otepmuryeckuii ponece.

AnabaTHaecKuil mpomnecc.

[TosmTponuueckune nmpouecce:.

O6parumbiit mukn Kapyo.

Heobparumerit imkn Kapho.

DHTpomHs.

W3Menenne SHTpONHM Npu 06PATHMBIX H HeoOpaTHMBIX IIpoLeccax.

Bropoe Hayaio TepMogHHAMHKH.

CoGonnas u cBs3aHnas >Hepris. OUanUecKkuii cMbIC SHTPOITHH.

CraracTHYecKHi CMBICI SHTPOIHH.

Tpetbe HauasO TepMOTHHAMHKH.

Peasibubie rasel. YpaBnenne Ban-nep-Baassca.

dasoBble npeBpamnieHns.

OnexTpudecKuit 3apsii. 3aKoH COXpaHeHHs 3NIEKTPHYECKOTO 3apsiia.

BsaumMopneticTBre snexTpayeckux 3apsios B Bakyyme. 3axkoH Kyrona.

OnexTpuyeckoe nose. HanpssxéHuocTs IEKTPHUECKOTO 1oJist, CHIIOBBIE JIMHHH.
Hpuaimn cynepriosuiuu snexTpudeckux monei.

Hosne pumons.

Teopema Octporpajckoro-I'aycca 11s BekTopa HaNPsHKEHHOCTH AEKTPHYECKOTO MOJTS.
[loste GeckoreUHOI ONHOPOIHO 3apSIKEHHOMN MLIOCKOCTH.

Ilone mBYX paBHOMEPHO 3apsKEHHBIX IOCKOCTE.

ITongeMoTopHEIE CHIIBL.

[Tone GeckoHEYHOTO 3apsHKEHHOTO LUITHH]IpA.

Ione cpepuueckoii npoBosmeii mosepxHOCTH.

Hoste 0O6nEMHO-3apsikennoro mapa.

Huddepennuansuas popma reopems [aycca.

Hotenunan. Pabota cun anekTpocTarnyeckoro mos.

DHeprus B3aHMOICHCTBHS CHCTEMBI 3apA/IOB.

CBsi3b MOXTY HANPSKEHHOCTHIO MIEKTPOCTATHYECKOTO OIS 1 [IOTEHI[HAJIOM.
PasznocTs notenumanos Mmexay Toukamu rons, 00pazoBaHHOTO GeCKOHETHOM 3apIKEHHOI
IUIOCKOCTBIO.

PasHOCTh MOTEHIHANIOB MEKITY TOYKAMHU 11O, 00pa3’oBaHHOTO JIBYMS 6€CKOHEUHBIMH
3apsSKEHHBIMHU TUIOCKOCTSIMH.

Pa3HoCTh moTeHIMANOB MEX Ty TOYKaMK 1o, 06pa30BAHHOIO GECKOHEYHBIM 3apsKCHHBIM
JUIMHHBIM [HITHHIPOM.

Pa3HocTs nmoteHnMaN0B MEXK Ty TOUKAMH O, 00pa3zoBaHHOIO 3apsHKEHHOMN ITycToTeNoM chepoil.
PasnocTh noTeHImanor Mexay TOUKaMu moss BHYTPH 00BEMHO-3aPSHKEHHOTO apa.
LIMpKynsums BeKTOpa HANPSKEHHOCTH HTEKTPOCTATHYECKOTO HOJIS.

[Tonapusanus 1useKTpUKOB.

CerHerossieKkTpaKH.

Bexrop smekrprueckoro eMenenus (3mekTpueckas HHIYKIIHS).
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. [ToTok BeKTOpa 3MEKTPHUECKOIo CMEHICHHS.

Wamenenne Bexropos E u D Ha rpanunie paszjena AByX AHIIICKTPHKOB.
Pacnpesiesienue MEKTPUIECKHX 3apsJIOB Ha IPOBOAHUKE.
Hanpspk@HHOCTS oIt BONH3H [I0BEPXHOCTH 3apPHKEHHOTO NPOBOJIHHKA.
CBORCTBO 3aMKHYTO# IIPOBOIALIEH 000JIOUKH.

D1EeKTPOEMKOCTb.

Konaencaropsl. CoeIHHEHHE KOHIEHCATOPOB.

DHeprus 3apsHKEHHOIO POBOJIHUKA.

DHeprus 3apsHKEHHOI0 KOHIEHCATOpa.

DHeprus 3MEeKTPHUYECKOTO MO,

[TOCTOSHHBI! WIEKTPHYECKHH TOK. DJIEKTPUUECKUH TOK. ITroTHOCTE TOKA.
VYpaBHEHHE HENIPEPBIBHOCTH.

DexTpoABHKYIIAA CHJIA.

06061méHubI 3akoH OMa U1 HEOAHOPOJHOTO yJacTKa LICTIH.

. Passetsnénnsle nenu. [pasuna Kupxroda.

100. Mommocts Toka. 3axoH Jlxoyns-Jlenna.
ITEKTPOMATHETH3M. KOJJEBAHUA 1 BOJIHbI

1.
2.
3.
4.
5.
6.
7.
8.
9.
10
11

12.
13.
14.
15.
16.
17.
18.
19.
20.
21
22.
23.
24.
25.
26.
27.
28.

Crarnyeckoe MardHMTHOE MOJie B BaKyyMe. BeKTOp MArHUTHOM HHIYKIHH.

3akon buo-Caapa-Jlanaca

MarauTtHoe moJie MpsiMoro TokKa.

MarguTHoe 1noJie KpyroBoro Toxa.

MarsuTHOE moJie IBHXXYIIErocs 3apsa.

Cuna Ammnepa. Cuna, AefiCTBYIOIIAs HA IPOBOJHHK C TOKOM B MarHUTHOM MIOJIE.
KoHTyp ¢ TOKOM B MarHHTHOM HOJIE.

Cuita Jlopenna. J{prokeHue 3apsHKEHHON JaCTHIBL B OHOPOJAHOM MAarHUTHOM I10JIC.
Dddext Xomna.

. I{upKkynsiuus BEKTOpa MArHATHON WHIYKIIHH.

. MarauTtHoe 1one cosieHou;a. MarHuTHOE 110Jie TOPOUa.

Pa6oTa 110 epeMELIEHHMIO [IPOBOIHAKA M KOHTYPA C TOKOM B MArHHTHOM I10JIE.
MaruuTHOe [oJjie B BemecTe. HaMarHHueHHOCTh | HANPsHKEHHOCTh MArHUTHOTO ITOJIA.
MarHiTHbIE MOMEHTBI 3JIEKTPOHOB H aTOMOB.

JTuamarterusm. [Japamaraernsm.CBoHCTBO GeppoMArHHTHBIX MAaTEPHANIOB.
Marautomexanudeckuii apdexr.

[Ipuposia CTIOHTaHHON HAMArHHYEHHOCTH (epPOMATHETHKOB.

IIpesiomnenue BexropoB E u H Ha rpanuiie pasziesia IByX OZHOPOHBIX MaTHCTHKOB.
SIBienue AMEKTPOMArHHTHOH HHIYKIMH. DIEKTPOIBIDKYINAs CUIta (3.11.C.) HHIYKIIHH.
[Tpupona sBIeHHS IEKTPOMATHUTHOM HHIYKIIHH.

Buxpessle Toku (Toku Dyko).

SIBieHue caMOUHIYKIIHH.

B3auMHast WHIYKIHS.

DHeprist MArHUTHOTO TOJIA.

BHxpeBoe 3IeKTpHYeCKoe [oe.

Tok cMeLueHHS.

Ypastenus Makcpesna.

CKOpOCTh PacIpOCTPaHEH s HIEKTPOMArHUTHOTO OIS,
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. PelaTuBHCTCKAS TPAKTOBKA MArHHTHEIX SBJICHMIL.

. I'apmoHnnyeckune xonebanus u ux XapaKTepUCTHKH.

- OCHOBHOE ypaBHEHHe TMHAMHKH FapMOHMYECKHX KOJICHaHHil. I"apMonnyeckuit ocumusTOp.
- Maremarudeckuii MasTHuK. PU3HdYeCcKnil MASTHHK. IIpy>KHHHBIA MasgTHHK.

- Ipencrasnenne konebGanuit mocpeacTsom BEKTOPHBIX JHarpaMM (MeTOJ BEKTOPHBIX JIHarpaMMm).
. CnioxeHne rapMOHHYeCcKHX KoeGanuit HalpaB/ICHHBIX BJOJL OJHOH NPAMOIA.

. buenus.

. CnoxxeHue B3auMHO IICpPHCHIMKYIIAPHEIX KosieOanuit. urypst Jluccaxy.

. CBoOoaHbIe 3aTyXaronme MexaHHyeckue KoneGaHus.

. XapaKTepUCTHKH 3aTyXaloUX KOIeOaHuit,

. BoHyKkIeHHBIC MeXaHWYeCKHe KOTeHaH .

DNeKTpUIECKHE KOTeOaHHUs. KBasucraunonapusie TOKH.

CBobGoHEIE 2IEKTPOMArHHTHBIE KOJIEGAHHS B KOHType €3 aKTHBHOTO CONPOTHBIICHHS.
CBoGonHbIE 3aTyXalOLIHE 3MEeKTPHYECKHE KONCGAHHS B KOHTYype.

BbIHy)IeHHEIE 3ileKTpUUecKie KoNeGanms.

Pacripoctpanenue Bosn B ynipyroit cpege.

YpaBHeHHSs NIIOCKOH U cepruecKkoil BOMH.

I'pynmoBas ckopocts.

Hanoxenue (mutepdepenis) Bonu. CTosuue BOJIHEL

OHeprust yupyroi BOJIHEL

D¢dexr Jlomnepa 1i1s 3BYKOBBIX BOJH.

Bomnnosoe ypasnenue.

DNEeKTPOMArHUTHbIE BOJTHEL.

Onruaeckuit abdexr Homrepa.

DHEPrus MMEKTPOMArHATHOMN BOJIHBL.

MHTeHCHBHOCTD 9/IEKTPOMATrHUTHO#M BOJTHBL
. Orpaxenue u npenomienue SJICKTPOMATHHTHBIX BOJIH OT [PAHMIBI pasziefia JBYX ONHOPOIHBIX

AHIIEKTPHKOB.

3.7. Cnncok BONpocoB 118 JK3aMeHa Bo BTOpOM ceMecTpe H3yueHust QU3HKH:
BOJIHOBASI OIITUKA
I . UuTepdepennus cpera.
2. Hlupuna nonoc uaTEphEpeHIHH.

KorepenTtHocTs.

Meron HOnra.

Wurepdepennms npn otpaxkennn npu OTPAXEHHUH OT TOHKOH NPO3pauHOi MIACTHHKH.
WHTepepenins or macTHRKH nepeMeRHOH TOIIIHED (knuHa).

Konsna Herorona.

Mtuoronyyepast unTepdepenims.

Ipumenenue unTepdepeHmy. Hurepbepomerpsr. ITpocserienue ontukwy.
Hurepdepenunonnnie sepkaia i GuibTpsr.

10. Mudpaxius ceeta. Hpuamun [ foirenca-@penens.

11. Meron 30u ®penens. 3onnas miacTunKa.

LN W
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['padudeckoe BEIUUCICHHE PE3YIBTUPYIOMIEH aMILTHTYBL (METOJl BEKTOPHBIX JHAIPaMM HIIH

cnupans Openests).

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

Jludpakitus Ha KPyIJIOM OTBEPCTHH H HEIIPO3PATHOM JHCKE.

Jlndpaxius B napa/uIeTbHbIX Tyyax (tadpaxuus dpayurodepa).

Judpaxius oT menu.

JludpakiimoHHas peérka.

CrieKTpalibHOE pa3ioxenue. Paspelarommas criocooHOCT, PEIETKH.

Jnbpakuus Ha IPOCTPAHCTBEHHBIX PEINETKAX. Jlndpaxius peHTTeHOBCKUX JTydei.
Fonorpadus.

EcTecTBeHHBIH H NOJISPH30BAHHBIH CBET.

[Monspusanus pH OTPAKEHHHK U IPEJIOMIICHHH. 3akoH bprocrepa.

[Tosnspusanus npy ABOHHOM JIyYenpeOMIIEHHH.

3akon Mamoca.

WuTepdepeHins NoIIpH30BaHHBIX BOJH.

HcKyccTBEHHOE BOHHOE JlydenpenoMyIeHHe (MCKyCCTBEHHAs armzorporus). Dbdext Keppa.
BparieHye IUIOCKOCTH TOJIPH3AHH.

Jucnepcus ceera.

DneMeHTapHast (KJIaCCHYeCKas ) TEOPUs IUCTIEPCHH.

[TornomeHune cBeTa.

PaccesiHue cBeTa.

WUsnyuenue Basuiiosa-Yepenkosa.

KBAHTOBAS ONITUKA. KBAHTOBASI MEXAHUKA. KBAHTOBASI CTATUCTUKA. OHU3HKA
TBEPIOI'O TEJIA. AJEPHAA ®U3HKA. PU3UKA IJTEMEHTAPHBIX YACTHLL

1.

0N oL R

b bk e ek b ek ek b et pd
O 0 1 AN R W - O

20.

TemoBoe n3iydenne. 3akon Kupxroda.

3axon Credana-Bonbiumana. 3akon cMemenus Buna.
®opmyna [1nanka.

Bremauii potodapdexrt.

dorons! OnsIT bote (MeTON COBIAEHHN).

Ddpdext KomnroHa.

TopMO3HOE PEHTTEHOBCKOE H3JIyUCHHE.
XapaKTepUCTHIECKOE PEHTIEHOBCKOE H3TyYeHHE.
JlaBneHue cBeTa.

. 3aKOHOMEPHOCTH B aTOMHBIX criekTpax Popmyna banemepa.

. IlpuHIMI HeONPEAENEHHOCTH.

. KBaHTOBKIM rapMOHAYECKHH OCIHIUIATOP.

. TIpoxox/ieHHe YacTHIBI Yepe3 NOTeHHaAILHBIA Hapbep.

. Ipunuun [aynu.

. [Ilupuna crexTpaibHBIX JIMHAH. TOHKAs CTPYKTYpa CHEKTPAIBHBIX JIMHH.

. Oddexr 3eemana.

. MonekyJsipHBIE€ CIIEKTPBL.

. Bomyxnenaoe u3ryuense. Jlazeperl

. TepMoauHaMueckuii cnocol OMHCaHus KOJUICKTHBA HacTHIL. XUMUYECKHH HOTEHIHAT.

CrargcTHYecKui crnocof onpcaHua KOJUIEKTHBA YacTHIL.
HeBBIPO)KIICHHI)Ie H BBIPOXKJICHHBIC KOJUIEKTHBBI.
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DyHKIHA pacnpeneacHus.

ITnotHOCTS COCTOSHHIL.

HeBbIpoxnennocTs HieanbHOro rasa u BEIPOKICHHOCTS 3JIEKTPOHOB B METaie.
DyHKIMS pacnpe/Ie/IeHUs 1 HEBBIPOXKIEHHOTO Ia3a. DOynxuus pacrpenenenus Makcpea-
bonapumana.

DyHKUHA pacrpese/leHHs Ul BRIPOKICHHOTO ra3a bepmuonos. OyHKIMs pacnpeneeHust
®epmu-/lupaka.

Bunsiaue temneparypor Ha pacrpeenenne Oepmu-/lupaxa.

®ynknus pacnpenenenns bose-Diinurreiina.

OcHOBHBIC BHBI TBEP/IBIX TeI.

Bujtbr MexxaToMHBIX cBsi3eit B TBEpIBIX Teax.

Ionsitne o Teopun KpHCTATIMYECKOH PelISTKH.

HHedexTsl B KpHCTaNTaX.

IousTie 0 HOpMaNLHBIX KONEGAHUAX KPHCTALIHYECKOH pemiéTku. CnekTp HOpMabHBIX
KoJieOaHui.

XapakTepucTHueckas Temneparypa Jle6as.

®oHoHBL

TennoéMKOCTE AUINEKTPUKOB (teopust [leGas).

TettoémKkocTs 3MEKTPOHHOTO rasa (TemIoEMKOCTD METaJLIOB).

TenutoBoe pacumpenue TBEpBIX TEI.

TeronpoBoaHOCTS pemméTKH (MudneKTPHKOB). TeronpoOBOAHOCTH METAILIOB. 3aKOH
Buaemana-®panna.

Pacuennenne suepretnuecknx yposreii v BO3HHKHOBEHHE 30H IIPH 00pa3oBaHHH
KPHCTaJUIHYECKOH PEIIETKH.

Henenue TBEpABIX TEJI Ha METaJUIBL, IOJIYTPOBOAHHKH U H30JISTOPHI C TOUKH 3PEHHS 30HHON
TEOpHH.

JlMHAMHKa 3JIEKTPOHOB B KPHCTAILIHYECKOI pemérke. DddexTHBHAST Macca JeKTPOHa.
ONEKTPOIPOBOIHOCTH METAILIOB.

CeepxnpoBoanMocts. OCHOBHEIE cBOHCTBRA CBEPXITPOBOIHHUKOB.

lpupona ceepxnposoaumoct. OcHOBHBIE TOTOKEHHS Teopun BKIIIL.

Dddextr! [xozedpcona.

CobctBenHas mpoBoauMOCTS TIOJIYIIPOBOIHHKOB.

TIpaMecHas IpoBOAMMOCTE TONYTIPOBOAHUKOB.

DOTONPOBOIHMOCTD (BHYTPEHHHI boroaddexr).

Pabora BbIxoza 311eKTpoHOB. Tepmosnextponnas smuccus.

KonrakTHast pasHocTs noTeHnmaios.

Tepmooanexrpuyeckue ssnenus.

Pp-n-nepexoj.

Tynueneuplit nuon (uon Dcakn).

Aromuoe supo. Cocras sijipa. XapakTepUCTHKH aTOMHOTO siipa.Pasmepst. Crin sapa.
Macca u sneprus ceasu anep.

Monemn aromuoro aapa.

SnepHsie cHIIbL.

Pa/iuoakTHBHOCTH. 3aKOH pajHOaKTHBHOIO pacnaga. AKTUBHOCTb.

a-pacriajg sajaep.
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60. p-pacnian saep.

61. y-pacnan siaep.

62. SlnepHble peakiuy.

63. JleneHue snep.

64. TepMosiiepHbIe PEAKIIHH.

65. TepMosiepHBIE PeaKIHK Ha 3BE3aX.

66. DneMeHTapHble YacTUIbL. CBOMCTBA UM THIIBI 2IEMCHTAPHBIX HaCTHIL.

67. XapaKTepHCTHKH B3aHMOZICHCTBHIT d/ieMEHTapHBIX YaCTHIL (TPABHTAIHOHHOC,
3NEKTPOMArHKTHOE, CHIIBHOE, cadoe).

68. KBapkoBast MOZi€JIb CTPOCHHS aPOHOB.

4 MeroanuecKHe MaTEPHAJIBI
CoryacHo nyHKTy 12.1 pabouel mporpaMmal.
1. OcHOBHan nuTepartypa:

1. Casenves W.B. Kypc obuweit ¢pusmnku: yue6Hoe nocobue ans sTy308: B 3 T. - 7-e u3g., crepeoTun. —
Cn6.: Nany, 2007.

T. 1: Mexaruka. MonekynspHas puamka. — 432 c. (B 6ubnmnoteke —~ 155 3K3.).
T. 2: DNeKTPUUECTBO U MarHeTuam. BonHbl. OnTuka. — 496 c. (B Bubnuoteke — 148 3k3.).

T. 3: KeaHTOBas ONTHKA. ATOMHas ¢usmnka. Pusuka Teépgoro Tena. Pusuka aTOMHOrO Ajpa w
3NeMEeHTapHbIX yacTuly. — 317 c. (B 6ubanoTeke — 151 3k3.).

2. CusyxuH [1.B. O6uimii kypc pusuku: yuebHoe nocobre ana 8y3os B 571. — M.: dusmartnut, 2005-2006.
T. 1: MexaHnuKa. — 5-e u3g., crepeoTun. — M.: ®usmatnuT, 2006. — 560 c. (B 6mubamnoTteke — 101 3k3.).

T. 2: TepmogMHaMMKA U MONEKyNApHaa dusmka. —5-e u3g., ucnp. — M.: duamatut, 2006. — 543 c. (B
b6ubnnoTexe — 100 3K3.).

T. 3: dneKTpUUecTBo. — 5-e u3a,, crepeotun. — M. duamataut, 2006. — 654 c. (B 6ubnuoteke — 100
3K3.).

T. 4: OnTuKa. — 3-e u3a., ctepeotun. — M.: ®uamarnut, 2005. - 791 c. (B 6ubnuoTeke — 101 3K3.).

T. 5: AtomHaa ¥ agepHas ¢usnka. —3-e usj,., cTepeoTvn. ~M.: dusmatnut, 2006. — 782c. (B
6ubnuotexe — 100 3K3.).

3. 3ucman LA., Togec O.M. Kypc obuuei ¢usmkn. B 3-x TT. [DnekTpoHHbiii pecypc] — CM6.: Naxb, 2007.

T. 1: MexaHuka. MonekynapHaa ¢pusmka. KoneBaHua 1 BOMHbL — 7-e u3a. — 352 ¢. Pexxum gocrtyna on-
line ¢ komnbioTepos TYCYP: http://e.lanbook.com/books/element.php?pll cid=258&pl1 id=505.

T.2: DJneKkTpu4ecTtBo M MarHetuam. - 7-e wu3g. —352c. Pexum  pocryna on-line:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=151 c komnsioTepos TYCYP.
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T. 3: Ontuka. PusmKa atomos u Monekyn. ®U3nKa aToMHOro aapa u MUKpoYacThu,. — 6-e usg. — 512 c.
Pexxmum joctyna on-line c KOMMbIOTEPOSB TYCYP:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=508.

2. flononkutensHas nuteparypa:

1. Casenves W.B. C6bopHuk BONpocos u 3agay no obuiei dusmke. [31eKTPOHHBIA pecypc] — 5-e u3g.,
cTepeoTun. ~Cné6.: NaHb, 2016. - 292 ¢c. Pexum Jocryna on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_jd=71766 ¢ Komnbiotepos TYCYP.

2. Yipopoe W.E. MexaHuka. OCHOBHbIE 3aKOHbI. — 8-e u3a., crepeotun. —M.: BUHOM. Jlabopatopus
3HaHWi, 2006. - 309 c. (B 6ubnuoteke — 99 3K3.).

3. Wpogos M.E. ®usmka maxpocucTem. OCHOBHbIE 3aKoHbl. — 3-e wu3g., crepeotun. —M.: BUHOM.
Nabopatopus 3Hanwii, 2006. - 207 c. (B 6ubanoteke — 50 3K3.).

4. Wpopos W.E. InektpomarHeTam. OCHOBHbBIE 3aKOHbI: YuebHoe nocobue ana sy3os. — S-e u3g. —M.:
BUHOM. Na6opatopua sHaHui, 2006. — 319 c. (B 6ubamuoteke — 101 3K3.).

5. Mpogos W.E. BonHosble npouecchl. OCHOBHbIE 3aKOHbI: y4ebHoe nocobue. — 3-e uzg. — M.: BUHOM.
Na6opatopusa sHauuit, 2006. — 263 c. (B 6ubnuoTere — 100 3K3.).

6. Upoaos W.E. KBaHToBas du3nKa. OCHOBHbIE 33KOHbI: YuebHoe nocobue ana sy3os. — 2-e u3a., gon. — M.:
BUHOM. Na6opatopusa 3Haumit, 2004. — 256 c. (B 6ubauoTeke — 100 3K3.).

7. Upopos U.E. 3agaun no obuweii dusuke: YuebHoe nocobue Ana By3oB. — 7-e uU3g., cTepeotun. — M.:
BNMHOM. Nlabopatopua 3HaHui, 2007. — 431 c. (B 6ubanoTeke — 496 3K3.).

8. YepTos A.T., Bopofbés A.A. 3aaauHuk no du3nke: YuebHoe nocobue ana BTy308. — 8-e u3ga., nepepab. u
Aon.— M.: ®usmatiut, 2007. - 640 c. (B 6ubnnoTteke — 99 3K3.).

9. BonbkeHwrTeitn B.C. C60pHUMK 3aaay no 0bwemy Kypcy Ppusmkm: YuebHoe nocobue Ana BTy308. — 12-e
u3a., ucnp. — M.: Hayka, 1990. - 396 c. (B 6ubnuoTexe — 148 3K3.).

10. Kosbipes A. B. Kypc nekuumii no dusmnke: YueBHuK. — ToMck: TYCYP, 2007. — 421 c. (B 6ubnunotexe — 697
3K3.).

11. Kanawnukos H.MN., KoxesHurkoB H.M. ®usuka. MHTepHeT-TeCTMpOBaHMe 6a30BbiX 3HAHUIA. [INEKTPOHHDIN
pecypc] ~-1-e ZETiR -Cné.: Jlakb, 20089. -160c. Pexxunm Jocryna on-line:
http://e.lanbook.com/books/element.php?pl1 €id=25&pl1 id=172 c komnbioTepos TYCYP.

12. Nosoeckuit B.H. Kypc ¢pusuku. B 2-x TT. [3neKTpoHHbIi pecypc] — 6-e u3g., venp. v gon. — CN6.: Naxb,
20089.

T. 1: ®usnyeckre OCHOBBLI MEXaHMKH. INeKTPUUeCTBO M MarHeTusm. Ousnka konebaHuii U BOH. —
576 c. Perknm aocryna on-line C KOMNLIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pi1 cid=25&pl1 id=236.

T.2: KsauToBas ¢u3mka. CTaTuCTMueckas dusuka u TepmogmuHamuka. CoBpemenHan dusnyeckan
KapTrHa Mupa. - 608 c. Pexxum [ocryna on-line:
http://e.lanbook.com/books/element.php?pi1 cid=25&pl1 id=239 c Komnbiotepos TYCYP.

13. Casenbes U.B. Kypc obuielt Gpuamku. B 3-x 1. [3nekTporHbIv pecypc] ~ CM6.: flamb, 2011.
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T. 1: MexaHuxa. MonekynapHas pusuka. — 11-e usa,, crepeotun. - CN6.: Naxb, 2011. — 432 c. Pexxum
pocryna on-line c KOMMbIOTEPOB TYCYP:

http://e.lanbook.com/books/element.php?pll cid=25&pll id=2038.

T. 2: DNeKTPUYECTBO ¥ MarHetusm. BosHbl. OnTuka. — 11-e u3g., crepeorun. —CrM6.: Jlanp, 2011. —
496 c. Pexkum pocryna on-line C KOMMLIOTEPOos TYCYP:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=2039.

T. 3: KsaHToBaa ONTWKA. ATomHas ¢u3auka. dusnka TBEPAOrO Tena. du3MKa aTOMHOrO AApa WU
afleMeHTapHbix Hactut,. ~ 10-e u3g4., ctepeotun. — CN6.: Naxb, 2011. — 320 c. Pexxum gocryna on-line
¢ Komnblorepos TYCYP: http://e.Janbook.com/books/element.php?pll cid=25&pl1 id=2040.

14. ®puw C.3., Tumopesa A.B. Kypc obweit pusnkun. B 3-x TT. [9nekTponHbIi pecypc] — CM6.: Nanb, 2009.

T. 1: ®uanueckue OCHOBbI MexaHuku. MonexkynapHaa ¢manka. KonebaHua n BOHbL. -13-e u3p,,
cTepeoTun. - cneé.: ELTS 2008. - 480 c. Perum pocryna on-line:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=416 ¢ KOMNbIOTEPOB TYCYP.

T. 2: dneKTpUUecKue v 3eKTPOMarHeTMHecKkue ABNeHUA. — 12-e u3g,., crepeotun. — CM6.: Naub, 2009.
—~528 c. Pexxum goctyna on-line: http://e.lanbook.com/books/element.php?pll cid=25&pll id=418

¢ Komnblotepos TYCYP.

T. 3;: OnTuka. ATomHas ¢usuka. — 10-e u3g., ctepeotTmn. — Cr6.: Nanb, 2009. — 656 ¢. Pexxum gocTyna
on-line ¢ komnbtoTepos TYCYP: http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=419.

12.3. YuebHo-meToamueckue nocobua n nporpammHoe obecneuenne

1. Yue6Ho-memoduueckue nocobus 0aa npaKkmudeckux 3aHamui u camocmoamensHoli pabomo!

[nekTpoHHbIN pecypcl:

2.1. Yyxkos H0.M. Pabota 1 3Heprvsa. 3aKOHbl COXPaHEHWA B MEXaHWKe: cbopHuk 3apa4 ana
NpaKTUUecKux 3aHaATUiA. — Tomck: TYCYP, 2010. —24 c. Pexum foctyna c80B0AHBIA ANA CKAYNBAHUA:
http://edu.tusur.ru/training/publications/1100.

2.2. launu A.B., MarasuHHukos AJ1., Tpoad JLA. MonerynspHas ¢usmka: COOPHUK TECTOBbIX
BOMPOCOB A/IA CAMOCTORTENbHOM paboTbl U IR NPAKTUYECKUX 3aHATUI. — 2009. 30 ¢c. Pexxum poctyna
¢cBO6OAHLIA ANA CKAUMBAHUA! http://edu.tusur.ru/training/publications/1234.

2.3. flauun A.B., Marasunuukos AJ1., Opnosckas /1.B. TepmoguHamuka. Yactb 1: COHOpHUK
TECTOBbIX BONPOCOB /1A CAMOCTOATENbHOW paboTbl U A/1A MPaKTUYECKUX 3aHATUN. — 2009. 43 c. Pexkum
AocTyna cBOBOAHBIV ANA CKAUNBAHUA: http://edu.tusur.ru/training/publications/1235.

2.4. Taneesa AW, Niauun A.B., Marasundukos AJl. TepmoguHamuka. Yactb 2: CH0PHMK TECTOBbIX
BONPOCOB /1 CAMOCTOATENLHOW paboTbl M AN NPAKTUYECKMUX 3aHaTvi. — 2010. 22 ¢. Pexkum floctyna
cBOBGOAHbIN /1A CKAUMBAHUA! http://edu.tusur.ru/training/publications/1236.
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2.5. bypauesckuit H0.A. BonHoBas onTuka: Metoguueckoe nocobue. CEOpHUK TECTOBbLIX BONPOCOS.
- 2008. 24 c. Peskum pocryna cBo60aHbBIA ans CKauMBaHUA:
http://edu.tusur.ru/training/publications/1233.

2.6. Yyxkos 10.M1. SnemeHTbl aTOMHON QU3MKK U KBAHTOBOM MEXaHWUKW: YyebHO-meToamuyeckoe
nocobue. C6opHuK TecToBbIX BONpocos. — Tomck: TYCYP, 2011. — 68 ¢. Pexum gocryna cBoboaHbi ans
ckaumsaHma: http://edu.tusur.ru/training/publications/1104.

2. YuebHo-memoduyeckue nocobus 0na evinonHeHuna nabopamopHeix pabom [InekTpoHHbIN pecypcl:

3.1. bypaosuuun B.A., Tposax J1.LA. AuHamuka maatHuka Obepbeka: MeToguueckue yKasaHua K
nabopatopHoi  pabote. -—2007. 13c. Pexum pgoctyna cBoBOAMBIN  ANA  CKAYMBAHUA:
http://edu.tusur.ru/training/publications/918.

3.2. Taneesa A.W., MBaHoBa E. B. M3yyeHne 3neKTPOCTaTMHECKOrO NONA: MeToguueckue yKkasaHua
K nabopatopHoit pabote. —2011. 1lc. Pewum poctyna cBobogHbIl  ANA  CKaYUBAHWUA:
http://edu.tusur.ru/training/publications/926.

3.3. MBaHoBa E.B. U3yyeHne marHWTHOTO MONA KPYroBOrO TOKa: MeToAMYeCKUe YKasaHua K
nabopavopHoit  pabote. —2007. 12c¢. Pexum paoctyna  cBoBOAHbIN AR CKAauYMBAHUA:
http://edu.tusur.ru/training/publications/863.

3.4. bypadesckuit [0.A. OnpepgeneHvie yaenbHOro 3apafia 3/NEKTPOH3 METOAOM MarHeTpoHa:
MeTtogndeckne ykaszauma k nabopatopHoit pabote. — 2011. 14 c. Pexxum foctyna ons CTyAEHTOB,
coTpypHukos TYCYP: hitp://edu.tusur.ru/training/publications/864

3.5. bypaosuumH B.A.,  TposH /LA, UsydeHue 3aTyxalowmx 3NeKTPOMArHUTHbIX KonebaHmii:
MeTtoaudeckue ykasauus k nabopatopHoi pabote. —2007. 14 c. Pexum pocryna csoboaHbIii ana
cKauuBaHua: http://edu.tusur.ru/training/publications/862.

3.6. Opnoeckan J1.B. UsyueHne nHtepdepeHumn Na3epHOro usnydeHus: MeTtogmyeckue ykasaHua
K nabopatopHo pabore. —-2010. 9c. Pewum pgoctyna cBoboAHbIE AR CKaUMBAHUA:
http://edu.tusur.ru/training/publications/911.

3.7. ®epopos M. B., bypgosuumt B. A. BHewHuid dotoadderr. N3yueHune 3akoHa Ctonetosa u
nposepka ¢opmynbl HWTERHa: MeToauyeckne ykasawua K nabopaTopHoit pabote. — 2009. 11 c.
Pexxnm goctyna ceoboaHbitt ansa ckauusanua: http://edu.tusur.ru/training/publications/851.

3.8. 3axapos H.A.,, Kupunnos A.M. WccnegoBanue cnekTpa aToma BoAopoga: MeToguueckue
ykasaHua K nabopatopHor pabote. —2011. 18c. Pexum gocryna csobOAHbLIN ONA CKauMBaAHMWA:
http://edu.tusur.ru/training/publications/917.
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