MHHUCTEPCTBO OBPA30BAHUS U HAYKU POCCUNUCKON DOEJEPALIMHA
PegepasibHOE rocyiapeTBeHHOE OI0KETHOE obpa3oBare/ibHOE YUpeKAeHHe BbICHIEro 00pa3oBanus

«TOMCKUU TOCYJIAPCTBEHHbI YHUBEPCUTET CUCTEM YIIPABJEHUSA U
PATHOIJEKTPOHHKW» (TYCYP) ...
YTBEPKJIAIO
Hupextop renapramenta obpasosanus
gy ILE.Tposau

G W 2016 1.
PABOYAS ITIPOTPAMMA YUEBHOM AU CIHHAIINHBI
OU3HNKA

YpOBeHb OCHOBHOI 00pa30BaTeNLHON NPOrPaMMEI 0akajaBpuaT
Hanpasnenne noarotosku 11.03.04  «IAeKTPOHHKA H HAHOYIEKTPOHHKA»
IIpoduns « IIpoMbImieHHAS JIEKTPOHHKAY»

Dopma o0yueHus ouHasl

DaxynpTeT IeKTpoHHOIT TexHukH (OIT)

Kadenpa npompimiaentoii saexrponuxu (Ip?)

Kype 1,2 Cemectp_2,3,4

Yuebnblii nian naopa 2016 roja u nocsreayommXx Jaer

Pacnpenenenne pabouero BpemMenu:

- ~ ) - 7ol ) o~ o0 =
Buabr yueGHoii paGoTni & = oy & e = & & | e =
e 208 2|8 8|8 8 |¢g!s/| %
= |2 | |2 ||| |@& =
G ] o v 7} Fy Ch o) =
Q ] @] &) &) o O &) =
1. | Jeknun 36 | 36 | 28 100 | yacosn
2.| JlaGoparopubie paGoTnl 20 | 20 | 20 - 60 | yacom
3. | IlpakTiyeckde 3aBATHS 36 | 34 | 28 98 | uacos
4 Kypcosoii npoexr/patora (KPC) 4acoB
) (ayauropuasn) )
S.| Bceero ayautopubix 3auatuii (Cymma 1-4) 92 90 | 76 258 | yacos
6. U3 uux B nHTEpakTHBHON (opme 18 | 18 | 16 52 | yacos
CamocTosaTenbuas paGora CTy1eHTOB 4acoB
7. 88 | 54 | 68 210
(CPC)
8.| Bceero (6e3 yx3amena) (Cymma 5,7) 180 | 144 | 144 468 | wacos
Camocr. paGora Ha IOATOTOBKY, C1AYy 4acoRB
9. 36 36
3K3aMeHa
10} O6masn TpynoemxocTn (Cymma 8,9) 180 | 144 | 180 504 | uacoB
(B 3a4eTHBIX eIHHHUAX) 5 4 5 14 | 3ET

Muddepennupopannpiii 3auer — 2 cemectp, 3a4er -3 cemMecTp, IK3ameHn —4 cemecTp

Tomex 2016
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———————PaccMOTpeHa 1 0j00peHa Ha 3aceaHuU Kadeapsl

npotokosn Ne 113 ot « 20 » 4 2016 1.
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Pabouass nporpamma cocramiieHa c yuérom tpebopanuit ®denepansroro [ocymapersenHoro
00pa30OBaTE/FHOTO CTaHAAPTA BHICHIErO 06pa30BAHHSA (®TOC BO) no HanpaBieHHIO MOArOTOBKH
11.03.04  — «DnexTpoHnKa U HAHOANEKTPOHHKA (ypoBeHb GakamaBpuara), yTBEpIKIACHHOI'O IIPHKA30M
MunucTepeTBa 06pasoBanus u Hayku Poccuiickoit Denepanun ot 12 mapra 2015 1. No 218, paccMoTpena
H yTBepKIeHA Ha 3aceianuH Kadenps! dusukn 20 anpens 2016 r., nporokos Ne 113,

Paspabotunkun  gouent, kad. busuxu Z%W Opnosckas J1.B.
/

(moymxHOCTB, Kadenpa) {ﬁozmncs) (®.1.0))
|
3aB. kadenpoit  mpodeccop, kad. buznxH (Vf\ Oxkc. EM,
(nomxHOCTS, Kadenpa) \fﬁonn Chb) (®.1.0.)

Pabouas nporpamma cornacosana ¢ daxynsterom, IPOQUIMPYOIEH H BBITYCKAIOIIE Kadenapamu
HaIpaBJICHHS IOJTOTOBKH (CIELHATBHOCTH ).

Hexan ®DT %/ Bopounn A.H.

(nazBanue paxynbTera) (moamuce) (®.1.0.)

3aB. npodumpyromeit ‘/}/

xkadenpoir  IIpD % 7 Muxanbuenxo C.I.
(na3BanHe Kadenpsr) (moxmuch) (®.1.0))

3aB. BBITYCKAOLICH A
G

kadenpoit  IIpD Muxanpuenko C.I'.

A7
(nazBaHHe Kadenpsr) (moamucs) (®.1.0)
DKcmepTsl:
Kad. ¢ousnxu, ronenr m Menoeuuk A.B.
(MecTo paboTsl, 3aHUMaeMas JOJDKHOCTB)  (MO/IHCEH) (®.1.0.)
Kad. dus. snexrponuku, norenr A Veee »i'7" Yucroemona U.A.

g
(MecTo paboThl, 3aHUMaeMas JOJDKHOCTB) (IOJITHCE ) (®.HN.0)
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1 Heaun n 3agadu gucuumuigabl « GU3uKar»

HHCHHHHHH& «Puzuka» H3y4acTCsd BO BTOPOM, TpPEeTbeM H H4CTBCPTOM  CeMeECTpax |
NpeJlyCMaTpHBacT YTCHHC nexunﬁ, IIPOBCJICHUE NPAKTHUCCKUX H Ha60paTOpHI>IX 33HHTHfI, HHONMYYCHHC
pasJId4HOro poja KOHCYHBTHHHﬁ.

Heabio pucnunannbr «@usuka» spistercs Gopmuposanue y crygenros TYCYP uenocraoro
NpENCTaBICHUs O (QU3MYECKMX [poleccaX M SBICHHSX, [POTEKAONHX B IIPHPOIE, HOHHMAHHUS
BO3MOXKHOCTEH COBDEMEHHBIX HAYYHBIX MCTOJOB IO3HAHHA IPHPOABI M BIAjEHHS MMH Ha YpOBHE,
HEOOXOIMMOM I1S PELUEHAS IPAKTHIECKHX 3a/1a4, BO3HHKAIOMMX IPH BHITONHEHHH IPOJeCCHORANBHBIX
o0s13aHHOCTEH.

3apaveii uzyuenus kypca QH3MKH ABIAETCS OCBOEHHE CTYICHTAMH H YMEHUE HCIIONIB30BATh!
® OCHOBHBLIX ITOHSTHH, 3aKOHOB H MOJENIeH:

MEXaHHUKH;

TEPMOJIMHAMHKH;

3J7IEKTPHYECTBA H MarHeTH3Ma;

KoJicOaHHH U BOJH;

OIITHKH;

aTOMHOH pU3uKH;

bHU3UKH TBEpAOTro TeNa;

AlepHOi GU3HKH;

¢ MCTOJZOB TCOPETHYECKOTO H BKCIIEPUMEHTAILHOIO HCCIICOBAHMI B (PH3HKE;
® METOJIOB OLECHOK IOPAIKOB (DH3HUYCCKUX BEJIUYHH.

VVVVVYVYYVYY

2 MecTo aucuuniIneel B crpyktype OOII

Jucmumuna  «Dusuka»  OTHOCHTCS K YHMCIY  JMCOMIUIMH  MATEMAaTHYeCKOro
CCTECTBEHHOHAYYHOTO IUKNA (6a30Bas YacTh IMKTA OOIIMX MATEMATHYECKHX M €CTeCTBEHHOHAYIHBIX
JUCIHMIUIHE - B (heIepanbHbIX FOCYIAPCTBEHHBIX 00Pa30BATEBHEIX CTAHIAPTAX BBICIIETO obpazoBaHus -
©I'OC BO bl1.b.10. 3Hanus W HaBBIKH, TNONyYEHHBIE [PH H3yYeHHH GusmkH, HCHONB3yIOTCS B
TOCICOYIOIMMX  MMCUHINIHHAX  TYMAaHUTapHOTrO 1HKiIa: «@Puaocopus», npoeccHOHATPHOTO — HKIA:
«Teoperryeckye OCHOBBI MEKTPOTEXHUKMY, «MaTepuaibl SNeKTPOHHOH TeXHHKUY, «DHIHUIECKHE OCHOBDI
IEKTPOHHUKMY, «TBeproTenbHas aneKTponHKay, «BakyyMHas W IU1a3sMeHHas HIeKTpoHKay, «KBaHTOBas U
ONTHYECKAs INEKTPOHHKAY, «DH3MKa KOHJIEHCHPOBAHHOIO COCTOSHHsS», «Hamoanexrponmkay, «®Duzmka
MOJIYIIPOBOAHUKOBY, «be30racHocTs KU3HE eI TENbHOCTH Y.

3. TpeGoBaHHs K pe3yJibTATAM OCBOCHHS {UCIHILIHHDI
Hpounece wusydenms jucnunmuesl «®DH3uKa» HAIpaBIeH Ha (bopMHpOBaHHE  CIIEAYIOMIHX

KOMTIETSHITHH:

obwenpoeccuonansusie komnemenyuu (OIIK):

1) criocoGHOCTS MpesCcTaBIATE aEKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHMii HAYYHYIO KapTHHY
MHpa Ha OCHOBC 3HAHUA OCHOBHBIX HOJIOXKCHHUH, 3aKOHOB H METOJIOB €CTECTBEHHBIX HAYK M MaTeMaTHKH
(OHK-1).

B pesynomame usyuenus kypca puzuxu cmyodenmst donsichor:

3uaTh Qu3MYCCKHE OCHOBBI MCXAHHKH, MOJEKYISPHOH (H3HKH, PHPOLY KONeOaHHil M BOJH,
OCHOBEI MOJICKY/IPHOH (U3MKH H TEPMOIHHAMHKH, SIEKTPHYECTBA H MATHETH3MA, OITHKH, aTOMHOH M
SAEPHOH (PH3UKH.

YMeTp HCIONB30BaTh TEOPETHYECKHE 3HAHMS TIPH OOBACHEHUH pE3yIBTATOB 9KCIIEPUMEHTOB,
TIPHMEHSATh 3HAHUS B 00MaCTH (GU3HKH [V OCBOGHHS 0OIIenpodecCHOHATBHBIX TUCIHILINE H PEIICHUS
npodecCHOHANBHBIX 3a/1a4.

Baaners HaBbIKaMH QU3HUECKAX HCCIICTOBAHM,
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2) ¢roCOBHOCTD BBISABAATH €CTECTBEHHOHAYUHYIO CYNIHOCTD MPOOTIeM, BOSHHKAIOIKX B XO/E
npod)ecCHOHATBHOM NeATeNbHOCTH, IPHBJIEKATD JUIS HX PElIEHHs COOTBETCTBYFOIIMH busuKo-
mateMaTnueckuii annapar (OI1K-2);

B pezynsmame usydenua Kypca puzuKu cmyoeHnmsl 00NHCHbL:

3HATH OCHOBHBIE 3AKOHBI MEXAHUKH, MOJIEKYIAPHOH GU3HKH, IPHPOIY KOJeOAHUH U BOJIH, OCHOBBI
MOTEKY/IPHOH (M3HKH H TEPMOITMHAMHKM, YIEKTPHYECTBA H MATHETH3MA, OITHKH, aTOMHOH U SIepHOH
GU3HKH.

YMeTh BEISBIATE (U3HUECKYIO CYHIHOCTB MpOGIieM, BOHHKAIOMMX B XOA¢ HPO(EeCcCHOHATBHOH
JIeSITEILHOCTH.

Bjajers, HaBBRIKAMH HCIIOAB30BaHUS (DU3MKO-MATEMATHYECKOTO anmapara Al PENICHHS 3THX
npoGIeM.

3) cIOCOGHOCTD CTPOHTH MpocTeifine QU3MYECKHE U MaTeMaTHYECKHe MOJCIH HIPHOOPOB, CXeM,
YCTPOMCTB H YCTAHOBOK 3JIEKTPOHUKH M HAHODJICKTPOHHKH PA3THYHOrO (PYHKIHOHATBHOTO Ha3HAYCHUS,
a TaK)Ke HCIIOJB30BATH CTAHapTHBIE IIPOrPAMMHEBIE CPE/ICTBA UX KOMIIbIoTepHOTO Monenuposanus (I1K-

).

B pesyabmame uzyueHua Kypca puzuku cmyoeHnsl 00A)CHbL:

3HaTh (QU3HYECKHE OCHOBBI MEXAHHKH, MOJCKYIAPHOH (M3MKH, NPUPOAY KoneOaHMH M BOJH,
OCHOBBI MOJIEKYIIIPHOH (PH3HKH H TEPMOJMHAMHKH, SIEKTPHYECTBA M MArHETH3MA, ONTHKH, aTOMHOH H
saepHOU (HU3UKH.

VMeThb CTPOUTH MaTeMATHYeCKHe MOJAETH (pU3MIECKMX SBJICHHI M MPOLECCOB, PEINaTh TUTOBBIC
IpUKJIafHbIE QU3AYECKHE 3a/aul, aHAIN3NPOBATh U MPUMEHATD (QU3HYECKHE ABICHUS U 3¢ dexTrr s
peleHus MPakTHYECKHX 3a/a4.

BiajieTh HAaBBIKAMH TEOPETHYECKOrO HCCIIENOBAHMS (H3MUECKHX SBICHHH M IIPOLECCOB,
HABBIKAMH IIPOBEJEHHs (HU3MYECKOrO OKCIepuMeHTa M 00pabOTKH ero pesysibTaToB. obpaboTku
9KCIEPUMEHTAIBHBIX PE3YJILTATOB.

4. O6beM AUCUHILIHHBLI ¥ BHALI Y4eOHOH padoThl

O61ast TPYAOEMKOCTh JHCIMILUIHHBI COCTaBIIAET 14 zauetHbIxX eauHull (3ET).
Bun yue6Ho#t paboTbl Bcero CemecTpsbl
4acoB
1 2 3 4
AyInTOpHBIE 3AHATHS (BCEro) - 258 92 | 90 | 76
B Tom uncie:
Jlexuuu 100 36 36 28
JlaGoparopHsle paboTel (JIP) 60 20 20 20
ITpaktrueckue 3anatus ([13) 98 36 34 28
CamocTosiTe/IbHASA padoTa (Bcero) 210 88 | 54 68
B ToMm uuce:
[TpopaGoTrka JeKIHOHHOI0 MaTepyalia i IOJroToBKa K 75 30 18 27
KOHTPOJIbHBIM MEPOIPHSATHSM
[ToarotoBKa K IPAKTHYECKHUM 3aHATHSIM U BBIOTHEHHE 74 30 18 26
WHIMBU/TyJTbHBIX 3a1aHuH
[TonroToBKa K BHINOJIHEHHUIO | 3alMTE JabOpaTOPHBIX 61 28 18 15
pabot
Bu1 IPOMEXYTOUHOMN aTTeCTAalMH (9K3aMEH) 36 36
O6mas TpyROEMKOCTS, qac 504 180 | 144 | 180
3aueTHBIE EJUHALB! TPYAOEMKOCTH ' 13 3 4 3

JluddepeHnupoBaHHBIH 3a4eT — 2 ceMecTp;
3ayet — 3 cemecTp;
Dxk3amMeH — 4 ceMecTp
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S. Conepxanue AMCHHUIIIHHBI
5.1. Pasaensl AUCHHILIHH U BUIBI 3aHATHIH

oo, dopmupy-
= £ = B o = 0 PMHDPY
No ri/m HanmenoBanue paszmena E % E % E § § § g Lg, Z eMble
2 2z = Q0 § )
JHCHHIUIHHBI S § § t% § 5 g E R § | KOMIETeHIHH
BTOPOI CEMECTP
1 Knaccuueckas u 10 8 10 26 54 OIIK-1,
PEIATHBHCTCKAs MeXaHHuKa OI1K-2,
IK-1
2 Monexynapuas ¢usuka. 8 4 8 26 46
Tepmogunamuka. DneMeHTHI
(pu3nYecKoil KHHETHKH
3 DIEeKTPOCTATHKA 10 8 10 26 54
4 ITocTostHHBIH 8 6 10 24
IMEKTPUUECKUH TOK B
MeTajljax, BakyyMe | rasax
TPETUH CEMECTP
5 DIexTpoMarHeTH3M 12 8 10 18 48 OIIK-1,
OIlK-2,
6 Konebanus u BosHbl 10 4 8 18 40 [1K-1
7 BonHoBas onrtuka. 14 8 16 18 56
BsauMmoneiicTBuie u3iydenus ¢
BelecTBoM. KBanTosas
ONTHKA
YETBEPTBIUM CEMECTP
8 DNeMeHTbl KBAHTOBOR 12 12 12 26 64 OIIK-1,
MEXaHHKH OIIK-2,
IK-1
9 DJeMEeHTH! KBAHTOBOM 10 8 6 22 46
CTATHCTUKH U PHU3HKH
TBEPJIOTO Tea
10 DJIeMEeHTHI siepHON QUMK H | 6 6 20 34
(GU3HKH dTIeMEeHTapHBIX
yactHn. CoBpeMennas
¢usHyeckas KapTUHa MHpa

HUTOI' O, gacos 96 60 92 210 468
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5.2 Cozepskanue pa3/iesioB JHCUHILIHHBI (10 JIEKIHSAM)

Ne
n/n

Haumenosanue
pa3aeiioB

Coneprxanuie paseion

Tpynoém-
KOCTb
(gac)

dopmupye
MBIE
KOMIIETEHI]
1405

BTOPOU CEMECTP

Knaccuueckasi M
peSITHBHCTCKASN
MEXaHHKA

1.1 Beenenne. ®u3uka B CHCTEME €CTECTBEHHBIX
Hayk. O61as CTpyKTypa Kypca QU3HKH.
Mexannka. OCHOBHBIE KHHEMATHYECKHE
XapaKTePHCTHKHU ITOCTYIATE/ILHOTO H
BpAINaTeNIBHOTO JIBUKEHHUS.
1.2 MHepuuaibHble CUCTEMBI OTCYETA U 3AKOHBI
Herorona. Cusibl B Mexanuke. Pabora u
kuHeTHdeckas sueprus. KoncepBaTHBHBIC CHIIBI
¥ rmoreHnuanbHas SHeprust. CB3b MEXIY CUIIOH U
NOTEHLHANBHON dHepriel. 3aKoH COXpaHeHHs
[TOJIHOM MeXaHUYE€CKOH JHEPIHH B [10JI€
MOTEHLHAIBHBIX CHJI. 3aKOH COXPaHCHUS UMITY-
nabca. AGCOJIFOTHO YOPYTHA U HEYTIpYTHH yaaphl.
1.3 HennepuuansHble cucteMsl oTcaéTa. Cusl
uHepiwd. [IBHXEHHE B [10JI€ TATOTCHUS.
1.4 TToHsTHe aOCOMIOTHO TBEPAOTO TENa.
OCHOBHOE ypaBHEHHE THHAMUKH abCOMOTHO
TBepaoro Tena. MoMeHT HHepLuH. MOMEHT
cHIbl. MOMEHT HMIIyJIbCa. 3aKOH COXPaHCHUS
MOMeHTa umiyiasca. Kuaetndeckas sHeprus
BpAlIAIOILETOCs Tea.
1.5 Tocrynars: DitHinTelina. KunemaTuka
CTIEIHAILHON TEOPUH OTHOCHTENIBHOCTH.
JIMHaMHKa CIIeLUAIbHOM TEOpUH
oTHOCHTENbHOCTH. IToHsTHE 06 001LEH TEOPHH
OTHOCHUTEIILHOCTH.

10

OIIK-1,
OIIK-2

MosexkyaspHas
dbmzuka.
TepmoauHaMHKa.
DJ1eMEeHThI
¢puznyeckoi
KHHETHKH

2.1 MEKpOCOCTOSIHHE H MaKPOCOCTOSTHHE.
DYHKIHH COCTOSHUSA. Y PABHEHHUS COCTOSAHHA
H/leaIbHOTO M PEasIbHOTO rasa. PacipejieneHue
SHEPTHH 110 CTereHsIM cBoOO0bI. QPYHKIHHA
npouecca. BHyTpeHHss SHEPrus HICAILHOTO H
peansHoro rasa. Pabora. Ilepsoe nagaino
TepMOIMHAMHKH. ArabaTHYecKui mpouece.
2.2 TerutoéMKOCTS HeansHOro rasa. Kparkue
CBEJICHUS M3 TEOPHUH BEPOATHOCTEH.
Pacripe/iesieHUs MOJIEKYIT TI0 CKOPOCTSIM H
KHHCTHYECKUM JHeprusM. bapoMerpuuieckas
dopmyna. PacripeeneHne MOJIEKYII 110
HOTEHITAATHLHBIM DHEPIHSIM (paclipeie/icHue
BonbiMana). Pacipeenense Makcpeiia-
boasMana.

2.3 CtaTucTHYECKHH BEC U DHTPOITHSL.
O6parumble B HeoOpaTHMBbIE IPOLECCHL 3axoH
Bo3pacTaHust SHTponuH. Tperhe Hadalo

OIIK-1,
OIIK-2
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7

TEPMOJUHAMHUKH. TepMOTHHAMHYECKU CMBICT
SHTpoNHH. TemnnoBsle MalIHHEbL.

2.4 DnemenTh! dusnyeckoil kunetuku. Yacrora
CTOJIKHOBEHUH, BpeMs U JUTHHA CBODOIHOIO
npobera. Spaenns nepenoca B razax - qupQysus,
BHYTPEHHEE TPEHHUE, TETUIONPOBOAHOCTD.
3aBHCHMOCTD KOY(DOHUIHMEHTOB TIEpeHOca OT
JaBJIEHHS U TEMIIEPATYPBI raza.

3 DIEKTPOCTATHKA

3.1 IoHsiTHE MEKTPOCTATHYECKOTO TTOJIA.
XapakTepucTHKH 1ekTpHyeckoro nons Teopema
I"aycca niist BekTopa HanpsiHKeHHOCTH
3JICKTPOCTATHYECKOT'O 1TOJISI B BAKyYMe.
[Ipumenenue Teopemsr ["aycea k pacuery
HAIPHKEHHOCTH 3IEKTPUYECKHX IT0JIEH.

3.2 PaGota cun anekTprueckoro nons. Teopema
O HHPKYJISALMU BEKTOPA HANPSHIKEHHOCTH TIOJISL.
[ToreHnuan u passocts norennuanos. Crsi3p
MEXIY HANPSIKEHHOCTHIO U HOTEHI[HAIOM.
PacueT noteHuanos npocrefmux
SMEKTPHYECKHUX MOJIeH.

3.3 DnexTpudeckoe 1oe JUNOIS.
ONeKTpHYECKUl UTI0/Ib BO BHEIITHEM
3JIEKTPHYCCKOM [10J1e. SIBieHne nosspu3aiun
AMDIEKTPHKOB. [[0NIpH30BAHHOCTE JNIJIEKTPHKA
U JIHDJIEKTPHYECKAs BOCTIPHHMYHBOCTE.
Onexrpuyeckoe cmernerne. Teopema Iaycea st
BEKTOPa 2JIEKTPUYECKOTO CMEILEHHS.
DIIEKTPHYECKOE HOJIE B JIMDJIEKTPUKE. Y CITOBHS Ha
rpaHyile ABYX JUITCKTPHKOB.

3.4 DekTpHUeCKOe [10JIe BHYTPH IIPOBOIHHKA H Y
€ro noBepxHocTu. Pacnpenenenue 3apsna B
npoBogHuKe. [IpoBOIHHKY B sleKTpUYECKOM
nore.

3.5 DneKTpoEMKOCTh yeIHHEHHOTO

nposoauuka. Konnencatopsl. DHeprus
3apsSHKEHHOTO KOHJIEHCATOpa. DHEPIrUs
IEKTPHYECKOTro 1oJst. OOBEMHAY IIIOTHOCTH
SHEPI'HH.

10

OIIK-1,
OIIK-2,
IK-1

4 IHocrostnubrii

INEKTPHYCCKHH
TOK B MeTaJjLjiax,
BAKYYMY H rasax

4.1 IlocTostHubIH snekTpHYeckuit Tok. Cuia u
IUTOTHOCTH TOKa. 3aBUCHMOCTSH IIJIOTHOCTH TOKA
OT XapaKTEePUCTHK HOCHTENSH ToKa. Y paBHeHue
HENPEPBIBHOCTH IS INIOTHOCTH TOKA.

4.2 CtoponH#me cHIIbl ¥ 3.71.¢. 3akoH OMa u
Jxoyna — Jlenua B judpepenuuansHoii u
HHTETpaibHOH popme. MorHoCTh TOKa.

4.3 DneKkTpuyeckuit TOK B BaKyyMe. 3aKoH
Borycnapckoro — Jlenrmropa.

4.4 DnexTpHUecKH TOK B razax. BHipl ra3oBbix
paspsioB. Monnsanus rasa. PexomOunams
HOHOB. HecaMocTosTeIbHBIN U caMocTOS-
TeJIbHBIA pa3psibl. Bropuynas smuccus.
HowsTHe 0 nnasme. I1nasMa B MArHUTHOM TIOJIE.

OIIK-1,
OIIK-2,
IK-1
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TPETHUH CEMECTP

5 DeKTpoMarte-
TH3M

5.1 MarauTHOE nojie B BakyyMme. 3akon buo-
Canapa-Jlannaca. Teopema ["aycca st BekTOpa
ArHMTHOH MHIAYKIKH.
5.2 Teopema 0 HHPKYJIAIIMU BEKTOPA MArHUTHOH
puaykiuy. [osne conenonia H TOpoHa.
JiBrokenue 3apsA0B 1 TOKOB B MArHHTHOM IIOJIE.
Cuna Amnepa. Cuna Jlopenua. Pabora,
coBepuIaeMast Ipy NepeMEILICHHH IPO-
BOJIHHKA H KOHTYPa C TOKOM B MarHMTHOM II0OJIE.
5.3 MarauTHoOe 1oJie B BemecTse. Bupl
marHetuxos. Hamarauuennocts. Bekrop
HANPSKEHHOCTH MarHUTHOTO ToJis. MaruuTHas
IPOHHIIAEMOCTB cpejibl. TeopeMa O IUPKYJISIHI
BEKTOPA HANPSHKEHHOCTH MArHUTHOTO OIS,
5.4 SIeneHue 37IeKTPOMarHUTHOW MHJIYKIIHH.
ITpasuno MarauTHOM noje. Dpdext
Xomna.Jlenna. Ipupona 3.4.c. HHIYKIIHH.
[{upKyJIAMHs BEKTOPA HAIPSHKEHHOCTH BUXPEBOTO
MarHMTHOI'O T0JId. SIBJieHHe CaMOHMHIYKIIHH.
WHayKTHBHOCTE. B3anMHas HHAYKIUs. ToK Ipu
3aMBIKAHHH H pa3MbIKAHUH LIETIH.
5.5 Dueprus MarHuTHOTO Moid. OOBEMHas
IUIOTHOCTDH PHEPTHHU.
5.6 Buxpesoe snekrpryeckoe noiue. Tok
cMernenus. YpaBHeHHs Makcselia B
HHTErpalbHOM 1 auddepeHHanbHol PopMax.
OTHOCUTENBHOCTD SJIEKTPHUYECKOT0 H MArHHTHOIO
TTOJIEH.

12

OIIK-1,
OIIK-2,
TTK-1

6 Koaeoannsa u
BOJTHBI

6.1 Mexanunueckue kojebanus. Mneansnprit
TapMOHHYECKUH OCHHJIIATOP.
JudpdepeHnmanpHOe ypaBHEHHE FAPMOHHAYECKOTO
OCHMJUIATOPA U €ro pellicHHe. AMIUIMTY/a,
yacToTa H (aza KoneOaHuit. DHEprus
rapMoHHueckoro konebanus. CoboHbIE
3aTyxarolue KonedaHusa OCUUIUIATOpa ¢
notepsaMH. BeiyxaeHHbe koebanud. ClioxeHue
koseGannii (Guenus, purypst Juccaxy).

6.2 DnexTpomaruuTHbie kKosiebanus. CBobonHbie
KoJIe0aHus — COOCTBEHHBIE U 3aTyXalolHe.
Briny:xaeHHbIe KoneOanus. Pe3soHaHc ToKa 1
HarpsokeHus. [lepeMeHHBIA TOK.

6.3 BosHBI B yIIpyro# cpesie. Y paBHEHHE BOJTHBL.
JIIHHA BOJIHBL, aMIUTMTYZa BOJIHBI, BOTHOBOE
yucno, pasa Boasl. PazoBasd CKOPOCTh YIPYIHX
BOJIH B ra3ax, KHJKOCTAX M TBEPABIX Tenax.
["'pymrnosas ckopocTh. BojiHOBOE ypaBHEHHE.

6.4 DHepreTHYeCKUE XapaKTEPUCTUKU YIIPYTHX
BosH. Bextop Ymosa. Mutepdepennus u
nudpakuus onH. Crosdue BONHBL DhdexT
Jlomiepa B aKyCTHKE.

6.4 DiexrpoMarnuTHbIe BOMHBL (OMB).
VpaBHEHHS [TIOCKHX H CHEepUUCCKHX BOJH.

10

OIIK-1,
OlIIK-2,
ITK-1
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BosiHoBoe ypaBHeHHE U151 3)1EKTPOMArHHTHOTO
[0Jis. DHepreTHUecKie XapakTepucTuky JIMB.

7 Boanosas ontHka.
B3anmoneiicreue
H3JIY4€eHHS ¢
BEIIECTBOM,.
KBanrosas onruka

7.1 KorepeHTHOCTE CBETOBBIX BOJIH.
Mureppepennns cBera ot ABYX KOrepeHTHBIX
ucTouHukoB. OneiT HOHra. UnTepdepenius
CBETa B TOHKHX ILIeHKax. [IpocBernenne onTuky.
Hureppepomerprr.

7.2 lappakuus cBETOBBIX BOIH. [IpHHIHII
['rotirenca-®penens. Meton 300 OpeHerst.
Hudpaxius Operesns Ha OTBEPCTHH U JHCKe.
HMudpakius Opayurodepa Ha ogHOH wIENH H
1uQpakIHOHHOM peteTke. Paspermarormas
CIIOCOOHOCTH ONITHUCCKHX NpubopoB. [TorsTHE 0
rosiorpaguuecKoM MeTOJIe MONMy9eHHS |
BOCCTaHOBJICHHS H300paXKeHHUI.

7.3 Honapuzaus ceeta. EcTeCTBeHHBIH H
HONSpU30BaHHEIH cBeT. [lonyuenue u aHamu3
JTHHEHAHO-IIOJISIPH30BAHHOTO CBETA. 3aKOH
Manoca.

7.4 TlonspH3anus cBeTa NPH OTPAXKEHUH. 3aKOH
bprocrepa. [[BoitHoe nyuenpenomienue.
Hpoxoxnenue cera yepes $hazoBbIe MIACTHHKH.
NutepdepeHnns noaipu3oBaHHOTO CBeTa.
ONEeKTPO- H MArHUTOONTHYECKHE Y (HEKTHL.

7.5 B3auMozeiicTBiEe H3TYIEHHUS C BEIIECTBOM.
Hopwmainbnas 1 aHoManbHas qucrnepeuy.
[Tornomenue csera. 3akon Byrepa. CBsi3b
JAHUCIIEPCHH ¢ MOrIommeHHeM. Paccesrue caera.
7.6 TennoBoe u3niyyeHue U TIOMHHECIICHITHA.
CriekTpabHbIC XapaKTEPHCTHKH TEILIOBOTO
H3y4yeHus. AGCOIIOTHO YepHOE Telo. 3aKoH
Kupxroda. 3akon Credana — bonsiumana.
3axons! Buna. ®opmyia ITnanka. Kpanrtosoe -
OOBACHEHHE 3aKOHOB TEIIOBOTO H3ITy4eHHS.

7.7 KopnyckyJisIpHO-BOTHOBOM IyalisM cBera.
Opdext Kommrona. [lanenue ceera.

14

OIK-1,
OIlK-2,
IK-1

YETBEPThI CEMECTP

3JIeMeHThI
8 KBaHTOBOM
MeXaHHKH

8.1 BonuoBkle cBoiicTBa MuKpoyacTHLy. | uioresa
ne bpoitns. Indpakius MEkpoyacTHiL.
CooTtHomeHne HeonpeaenéanocTei I elsenbepra.
BosHoBas GyHKIMS, €€ CTATHCTHYESCKHN CMBICIT.
Ypapuenue Illpenunrepa. Kpanroas yacTHila B
IPSMOYTOJIEHON ITOTEHIHAILHOM sIMe.

8.2 [ly4ok yacTHI B roJie MPAMOYTOILHOTO
NOTEeHIHAIbHOTO Gapbepa. TyHHENBHBIH 3D deKT.
8.3 IlousTHe cOBCTBEHHOTO MATHUTHOTO MOMEHTA
4acTHIBI 1 criiHa. [ToHbl MOMEHT UMITyIBCa
YaCTHIILI H ITOJIHBIH MarHUTHBIA MOMEHT.

8.4 KBaHTOBOMEXaHHYECKOE OITHCAHHE ATOMOB.
Crannonaproe ypasuenue lpeaunrepa s
aroMa BoJjtopojia. BonHossle ¢yukiuy u

12

OITK-1,
OIIK-2,
HK-1
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KBaHTOBBIE YHCIIA. TeopHsI MHOTOJJIEKTPOHHOTO
atoma. [Tpunnun [laym. KpartHocts
BhIpOXAeHus. [IpaBua oTGopa U KBAHTOBBIX
nepexofoB. MexaHH4ecKui U MarHU THBIX
MOMEHTBI amomos. | M pOMarHHTHOE OTHOIICHHE.
Omprt [lItepna u ['epraxa. Dddexr 3eeMana 0
[Tapka. DMOIMpUYECKHE 3aKOHOMEPHOCTH B
aToMHBIX crnekTpax. @opmyiia bansmepa.

8.5 KBanToBas Teopus MoseKyl. KBanrosast
npUpoia KosaeHTHOH cBs3u. [TonsTne 06
obMeHHOM B3auMmoieiicTBHU. CHEKTPHI MOJICKYJ —
3IE€KTPOHHBIE, KoNieOaTeNbHbIe, BpallaTeabHbIE.
KoMOuHAIIMOHHOE pacCesHHE CBeTa.

8.6 CrioHTaHHOE ¥ HHIYIIHPOBaHHOE H3JIy4YCHHE.
WuBepcnoe cocTosiHUe BemecTBa. OCHOBHbBIC
KOMIIOHEHTEHI Jlazepa. Y CJIOBHS YCHIICHHS H
renepanu ceera. CBoicTBa j1a3epHOro
u3nydenns. OCHOBHBIE THIIBI Ta3€POB U HX
IpPUMEHEHHE.

DJ1eMeHThI
KBaHTOBOMH
CTATHCTHKH R
¢u3HKH TBEPAOro
Teja

9.1 OCcHOBBI KBAHTOBOM CTATHCTHYECKOH (DH3UKH.
ITpHHIMIT TOXAECTBEHHOCTH YacTHIl. bo30HEI 1
depmuonsr. GazoBoe MPOCTPAHCTBO M QYHKIHSA
pacnpenenenus. Pacnpenenenus bose —
Siinmreiina u ®epmu — J{upaka. ITonstue
TUIOTHOCTH cocTossHUi. POTOHHBIN HAcaILHBIA
ras. Pacnpenenenne GOTOHOB 110 SHEPTHSM.
dopmyna [Inanka.

9.2 DeKTPOHHBIN HeAIbHBIN Ta3.
PacripeienieHye 3EKTPOHOB 110 SHEPrHsM IIPH
pa3IMYHbBIX TEMIepaTypax. 3aBUCHMOCTh YPOBHS
depMu OT TEMIIEPATYPHI.

9.3 Teopust TEIIOEMKOCTH TBEPJBIX Tl
DreMedTH KpucTamorpadun. Temnossie
KOJIeOaHNSA KPUCTAUINYECKOH PEIICTKH.
TerutoBbie cBOMCTBa TBEPABIX Tell. Teopus
tennoeMkocty DitHinTelHa. Teopus
teroeMkocTH Jlebast.

9.4 DneMeHTHI 30HHOH TEOPHH TBEPABIX TETI.
Pacinenuienyie SHEPreTHYECKUX YPOBHEH NPH
00pa30BaHUH KPHCTATIHYECKOA PEIIESTKH.
DHepreTHyecKie 30HbI B KPHCTAJUIAX.

9.5 PacnpesenieHue 3JIEKTPOHOB 110 YHEPTeTH-
4ecKHM 30HaM. MeTalibl, NOIyIIPOBOHHKH ¢
JMAIEKTPUKH B 30HHO} TeopuH. KBanToBas
TEOPHsE DIEKTPONPOBOIHOCTH TBEPABIX TEJL.

10

OIIK-1,
OIIK-2,
[TK-1
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DJIeMEHTBI
faepHoi GU3NKH H
$pHU3MKH
3JIeMEHTAPHBIX
4acTHLL.
CoBpeMeHHast
dbn3nyeckas
KApTHHA MHpA

10.1 Ctpoenue siziep. Pasmep szep. Snepusie
cunbl. Jledext Maccsl, SHEPIUs CBA3H U
YCTOHYHBOCTH Aaep. MOMEHT HMITYTIbCa B
MArHUTHBIA MOMEHT sapa. Bo3Oyxnenupie
COCTOSIHHS Sep U raMma-msiydenne. DPpexr
Meccbayapa. PaanoakTHBHOCTD /€p. 3aKOH
pajIHOAaKTHBHOIO pacrnaja.

10.2 Snepusle peaxind. Knaccuduxars

OIIK-1,
OIIK-2
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B ANCPHBIX PeaKkunil. DHEPrus sIEPHOM peakIHH.
MckyccTBeHHAs! paJHOAKTHBHOCT. Peakiius
Aenenust. Peaxnus cuuresa. [Ipo6iema
YUPABJISEMBIX TEPMOSICPHBIX PEaKkLuit.

10.3 Dnemenrapuble qacTuibl THITBL
QyHIaMeHTaTBHBIX B3aHMMOJICHCTBHIA.,
Krnaccudukanus u B3anmuas npespaiaeMocts
SJIEMCHTAPHBIX YaCTHIL. JIENTOHBI U alpOHEL
AnTiyactausl. Keapkosast Mozens axponos.
CoBpemennast pusndeckas KapTHHA MHpA.

3.3. Pazeant MUCHHILIHHBL H MEKIMCIHILTHHADPHDBIE CBS3H C 00eCcIeYHBAIOIMHMH (NIPebIAY IHMH)
H obecrieuHBaeMBIMH (IOC/IEYIOMHAMHE) HCIHILTHHAMHA

Mt ocBoeHus pasnenos AucHHNIHHE «DH3HKA» HEOBXOTHMBL 3HAHUS, TONY4YEeHHBIE B IIKOJE U
HOJIy9aeMbIe TIapAILJIEIbHO NIPH M3YYEeHUH TUCHMILIHHEL « MaTeMaTHYecKHil aHATH3Y.

Pasnensl  mucnunmmesl  «Pusuka»  cBA3aHBI ¢ pasienaMu  nocaedyiouux — MUCIHIUTHH
«[TpodeccronansHOTO UMK (6a30B0i obrenpodeccHonansHOR YacTH)» paboyero yueGHOro miana:

Ne Haumenoanue Ne Ne paznenos jaHHOM muCHMILTHEBL 13 Tab.5. 1, s KOTOPBIX
1/t obecneunBaeMbIX HEOOXOIMMO H3ydeHHe 0OecneurnBacMbIX (ITocneyomux) TUCIMIIIHH
(mocnenyromux) 1 2 3 4 5 6 7 8 9 10
JHUCIHMIUTHH

1 | TeopeTnueckue ocHo- + + + + +
BBl DJIEKTPOTEXHUKHU

2 | Marepuais! aekT- + + + + + + +
POHHOH TEXHHUKH

3 | TBepmorenpHas + + + + +
JIEKTPOHHKA

4 | KauroBas u onru- + + + + +
YECKasl NIEKTPOHHKA

5 | Hanonnexrpounka + + + + + |+

6 | ®usudeckue OCHOBEI + + + + + + + + +
JJIEKTPOHHKH

7 | ®u3nka  KOHIEHCHPO- + + + +
BAHHOTI'O COCTOSTHUS

8 | BakyymHas u ras- + + + + + + + |+
MEHHas 3NeKTPOHHKA

9 | ®Ousuka + +
HOJIYIIPOBOJAHUKOB

10 | dunocodus + + + +

11 | BesomacHocTh + + + + + + +
KH3HEAEATEIBHOCTH

S.4. CooTBeTCTBHE KOMIIETEHIHIA, GopMHpPYeMBIX IpH H3y4eHHH JHCUHMIUIHHBL, H BHIOB 3aHITHIl

Jlexunu | JlaGoparopusie | [paktnueckne | CamMocTosTenbaas

3aHATHS 3aHATHS pabota cTyenTta
OIIK-1 + + + +
OIlK-2 + + + +
TIK-1 + + + +
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6. Meroanr H

dhopmbl

OpraHu3anuH
JIjIst yCIELIHOTO OCBOCHHS AMCUMILTHHBI IPHMEHAIOTCA pasiii
KOTOpble O0BECTeunBaIOT JIOCTHXCHHE IUIAHWPYCMBIX pE3yiIhTaTo

12

00y4eHus

yHBle 00pa3oBaTeNbHbIe TEXHOJIOTHH,
B 0OydeHHs COINIACHO OCHOBHOM

06pazoBaTebHOM IIpOrpamMMe, ¢ yI€ToM TpeGoBaHuil K 00BEMY 3HAHUH B MUHTEPAKTHBHOH popme.

6.1. TexHOJIOrNH HHTEPAKTHBHOr0 00yYeHHs! IPH pasJIHIHBIX ¢opMax 3HAHHI

Tabnuana 6.1.
dopmet | Jlekmuu | [lpakTnueckue JlaGoparopHblie Bcero
MeTtonsl (gac) 3aHsTH (4ac) paboTsI (yac) (uac)
O6cyxaeHue Npe3eHTaluu | 1 6 16
JEMOHCTpALHH OIBITOB
Pabota B KOMaHe 2 10 10
YcrHBIA ONIPOC HITH
TECTHPOBAHHUE IPH JOMYCKe H 10 10
3aruTe
nabopaTopHeIX paboT
[Ty6muanas 3amuTa 1 pasdop
y IOCKH MHIHBHIYATBHBIX 12 12
TBOPYECKUX 3a/IaHUH H TECTOB
Htoro HHTEPaKTHBHAIX 12 14 2 59
3aHSTUI
7. JIaGopaTOpHBIH NMPAKTHKYM
Ne HaumeHoBaHHe 1abopaTopHBIX paboT Tpyno- KoMnerenuuu
pasziena u3 eMKOCTh OIIK, IIK
tabn. 5.1 (dac.)
BTOPOU CEMECTP
1 BeozHoe 3ansTre. Metouka 06paboTku 8 OI'lK-1,
pe3yJIbTaToB H3MEPEHHH. OI1K-2
KunemaTuka paBHOYCKOPEHHOTO
BpaLEHHs.
Jlunamuka masTHIKa ObepOexa.
MOMEHT HHEPIHH TBEPIBIX TeJl. TelL
2 Usyuenne pacrpeenenns Makcseria. 4 OlI'lK-1,
W3yuenue pacnpe/ieneHus bosbuMana OIIK-2
OnpejieneHye OTHOMIECHHS
TeroeMKocTeil raza merofoM Kiemana
u Jlezopma.
TeronpoBOAHOCTH Ia30B.
3 V3yueHue dIEKTPOCTATHIECKOTO MO 8 OIlK-1,
W3ydeHne CBOUCTB JUIIEKTPHKOB B OI1K-2,
T0JIe MIOCKOTO KOHAEH caTopa. TK-1
TPETHUM CEMECTP
5 M3yueHne MardiTHOI'O T0OJIA Ha OCH 8 OIK-1,
KpYroBOTO BHTKA. OI1K-2,
OmnpejiesieHHE yIeIbHOTO 3apsajia [TK-1
L 5JIeKTPOHA METOJOM MarHeTpoHa.
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6 e CnoxeHHE B3AHMHO IEPIICHTHKYJISPHBIX 4 OIlK-1,
xonebanuit (burypsr Jluccaxy). OrIK-2,
¢  Msyuenwue 3aryxarommx TK-1
JNEKTPOMArHUTHBIX KoeOaHuii.
e zyuenue 3aryxaromux KoeGaHnui
KpecToo0pa3sHOro MassTHHKA.
7 e l3yuenue uHTEpEPEHIINH JIA3EPHOTO 8 OIK-1,
H3JIyICHHUS. OIIK-2,
e lsyuyenne nudpaxuum jazepHoOro IMK-1
U3JTyUEHUS.
e l3yyeHue sBJICHUS NOJSPU3AIMHU CBETA.
e l3ydeHHe TEMIOBOIO HITYYEHHS.
® Hzyuenne BHeIIHero ¢orosddekra.
YETBEPTBIA CEMECTP
8 e IIposepka coorHomIEHHS
HeonpeaeneHHocTer Uit GoToHOB. 12 OIIK-1,
e M3zyuyeHue criekTpa H3TydeHHS aTOMOB OI1K-2,
BOJIOpOJIA. TK-1
e M3zyueHHe ra3oBoro jasepa.
9 e OnpefeeHue MHPHHKI 3aIPEIEHHOH 8 OIlK-1,
30HBI I10JIYIIPOBOIHHKA ONMTHYECKHUM OIIK-2,
METOIOM. I—IK_ 1
e OmnpeneneHne MUPHHBI 3AMPELICHHON
30HBI MIOJIYIIPOBOTHUKA 110
TeMIIepaTypHOH 3aBUCHMOCTH 0OpaTHOro
TOKA JHOJIA.
e TynnenpHbIH 3Q(heKT B BLIPOKIEHHOM
p-n — nepexoJe.
8. IlpakTnyeckue 3aHATHS
Ne Temarnka npakTHyeckux 3aHgTHIl Tpynoem- | Kommerenuuu
pasgena  u3 KOCTh OIIK, K
tabin. 5.1 (dac.)
BTOPOU CEMECTP
1 KunemarHka noctynaresHOro IBHKEHUS 12 OIIK-1,
Kunemaruka BpaiarebHOTO JBH)KEHUS OI1K-2
3aKOHBI THHAMHKH [TOCTYNIATEILHOTO
JBIDKEHUS
3aKOHBI JHHAMHKH BPaIlATeIpHOTO
JBUKEHUS
PaGota, aHeprun. 3akoHsl coxpanenus
PendruBuctckas Mexanuka
2 Knaccuueckne cTatucTHKH 8 OIIK-1,
IlepBoe HavaI0 TEPMOJIHHAMHKH. OI'IK-2
Hzonpoueccor
DutponHus. Bropoe Ha4ano TepMonHaMHKH
SIBneHust nepeHoca B razax
3 DIIEKTPOCTATHYECKOE [10JI€ B BAKyyMe 10 OIK-1,
Teopema Octporpazackoro-I'aycca ans OI'lK-2,

HAIpsSOKECHHOCTH 11014
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Pa6ora, norenrman JCII
DCII B BemecTBe
Oueprust ICII

IK-1

DjIeKTpHYIEeCKUH TOK B METaJLIaX
DneKkTpuUecKHH TOK B BaKyyMe
DnexTpuyecKui TOK B ra3ax

OIIK-1,
OI1K-2,
[TK-1

TPETUU CEMECTP

Marnurtsoe none (MIT) B Bakyyme. Bexrop
MarHuTHOH HHAyKiMH. 3akoH buo-Casapa-
Jlannaca

ITepemernieHie TPOBOHUKOB C TOKOM B
MI1, nemxenue 3apsyioB B MII

SIBienye JIEKTPOMArHATHOH HHIYKIIHH.
DHeprus MarHATHOI'O IIOJIS

MarsuTHOE 110JIe B BEILECTBE.

VpaBHeHHs Makcaeluia

10

OIIK-1,
OIK-2,
[TK-1

[CapMOHHYecKHe, 3aTyXalOIHe KoIeOanus
BrinyxaeHHble KosieOanus pa3auaHON
npupoabl. Pesonanc

Bonue! B ynpyroi cpene.
DJIeKTPOMAarHUTHBIE BOJIHBL. DHEPrus
BOJTHBI

OIIK-1,
OI'lK-2,
[K-1

Hurepdepenums ceeta

Hudpaxuus ceeta

[Tonstpuzanus ceeta

B3auMoieiCTBHE U3TYUYESHHS C BEHIECTBOM
TennoBoe H3my4yeHHE

Buemmnnit porosddext

O¢ddexr Komrrona

JlaBiieHue cBeta

16

YUETBEPTHIU CEMECTP

BonHoBble CBOMCTBA BEIlIECTBA.
CooTHOIIIEHHE HEOTIPEAEIEHHOCTEH
Vpasuenue llpenunrepa. Mukpoyactuia B
MOTCHI{UATLHOH SME.

[Motenuuaneueiit  Oappep.  TyHHEIBHbBIH
adext

KBaHTOBO-MEeXaHHYECKOE OIHCaHue
CTPOCHHUS U CIIEKTPOB aTOMOB
KBaHTOBO-MEXaHHYECKOE ONMCAHHE
CTPOEHHS U CHIEKTPOB MOJIEKYJL.
KoMm6unanmonHoe  paccesHde  CBeETa.
Musepcust HaceneHHOCTH. Jlasephl

12

OIlK-1,
OIK-2,

KBanrtoBbie CTATUCTHKH

TeroBEIe CBOICTBA TBEPABIX TEI
DJEKTPOIIPOBOJIHOCTH TBEP/IBIX T
KoHTaKThl TBEPABIX TEJI
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10 e CrpoeHne u cBoifcTBA  Aep  3aKoH 8 OIlK-1,
PaJHOaKTUBHOIO paciana OIIK-2
e Slnepuble peakuun
®  DIIeMEHTapHBIE YACTHLbL.
* Kpaapkopas Mojens anponon. duiuyeckas
KapTHHA MHpa
9. CamocTonTesibHast paboTa
Ne paznena TemaTuxa camocrtositeIbHOMN Tpyno- Kowmme- KonTtpois
w3 Tabi. pabotbi EMKOCTh TeHITHH BBIIIOJTHEHU S
5.1 (Oemanuzayus) (yac.) OI1K, TIK paboThl
BTOPOW CEMECTP
1 [lonrotroBka K BBITOAHEHWIO K 7 OIIK-1, | KoHncmexr
sauure nadopatopHeix padot (JIP) OI1IK-2 | Meronnueckux
ykaszaHuil (MY),
sauqura JIP.
IIpopaborka TEOPETHYECKOTrO OueHka mo uroram
MaTepydasa M NOATrOTOBKa K 9 KM — tecruposa-
KOHTPOJILHBIM MeponpusatsM (KM) HHE, KOHTPOJbHAas
pabora.
IlonroroBka K NpakTHYECKHM
3aHATHAM " BBITIOJTHCHHE 10 Ouenka npu
WHIHUBHIYaNbHBIX 3aanuii (13) onpoce, caaua M3.
2 [TonrotoBka K BBEINOJHEHHIO U 7 OIIK-1, |Koncnekr MV,
3auuTe 1adbopaTopHbIX padot (JIP) OITK-2 | 3amwura JIP.
[Mpopabotka TEOPETHUYECKOTO 9 Ouenka o uroram
MaTepuansa W TIONTOTOBKA K KM — rectuposa-
KOHTPOIbHBIM MeporpustasiM (KM) HHE, KOHTPOJIbHAS
paborta.
IfonroroBka K  npakTHYecKHM 10 Onenka npu omnpo-
3aHSITHIM H BEITOJIHEHHE ce, craua MU3.
MHIMBHIYaIbHbIX 3amanuii (13)
3 [lonroroBka K BBIMOJTHEHHIO U 8 OIIK-1, |Koncnekr MV,
3anquTe jJadbopaTtopHex padot (JIP) OIIK-2, | 3aummra JIP.
IK-1
IIpopabotka TEOPETHYECKOTO OneHka 1o utoram
MaTepHaJla M NOArOTOBKA K 8 KM — tecrupona-
KOHTPOJILHBIM MeponpusTasM (KM) HHE, KOHTPOJIbHAA
pabora.
IlonrotoBka K mpakTHYecKHM 10
3aHATHAM 1 BBITIOJTHEHHE Ouenka npu
WHHBHAYaIbHEIX 3aauuii (113) orpoce, ciraua M3.
4. IIpopaborka TEOPETHYECKOT'0O 6 OIIK-1, | Ouenka o uroram
MarepHaja M IMOArOTOBKAa K OIK-2, KM - tectupona-
KOHTPOJIbHBIM MeporpusTasiM (KM) MK-1 HHE, KOHTPOJIbHAS
pabora.
[lonroroBka K npakTHYecKUM 4 Ouenka nipu
3aHSITHIM U BBIITOJHCHHE orpoce, cnaua 13.
HHJIMBUyaJIbHbIX 3asaHui (13)
TPETUI CEMECTP
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IlogroroBka K BBIIOJHEHHIO H 6 OIIK-1, | Koncnekr MY,
samute naboparopubix pabot (JIP) OrIK-2, | 3aumra JIP.
ITpopaboTka TEOPETHYECKOTO 6 TK-1 O1eHKa 110 HTOram
marepuarma H  [OArOTOBKa K KM - rectHpoBa-
KOHTpPONBHBIM MeponpuaTaaM (KM) HHE, KOHTPOJIbHAS

pabora.
[ToaroroBka K  IPAKTHYCCKHUM 6 OueHka npu
JaHATHAM U BbIIOJHeHHe U3 onpoce, cnada H3.
[loaroroBka K BBIOOJHEHHIO H 6 OIIK-1, | Koucnekr MY,
3amuTe Jaboparopubix padot (JIP) OIK-2, | 3auwmra JIP.
ITpopabotka TEOPETHYECKOTO 6 TK-1 OueHka 1o HToram
Marepuata H  I[OATOTOBKa K KM - tectHpoBa-
KOHTPOJIBHBIM MepotpusTHaM (KM) HHE, KOHTPOJIbHAS
[TogroroBka K  IPaKTHYECKHM 6 pabora.
3AHATHAM " BBIIOJTHEHUE Onenka npu
HHAMBUAYaTbHBIX 3ananuil (13) ompoce, caada U3.
IToaroroBka K BBIIOJHEHHIO U 6 OITK-1, | Koncnekr MY,
3ammuTe naGoparopHeix pabor (JIP) OIK-2, | 3amwmTa JIP.

ITK-1

[MpopaboTka TEOPETHIECKOTO 6 OreHka o HToraM
Marepuala W IOATOTOBKa K KM - rectuposa-
KOHTPONBHBIM MeponpusTuamM (KM) HHE, KOHTPOJIbHAs

paborta.
IToaroroBka K  IPaKTHYECKUM 6 Ouenka 1npu
3aHITHSIM " BBITTOJIHEHHE ompoce, crada M13.
HHIMBHAYATbHBIX 3a1aHui (M13)

YETBEPTBIM CEMECTP
IlogroToBka K BBEINOJHEHHIO H 9 OIIK-1, | Kouncmekr MY,
samuTe nabopatopubix padot (JIP) OIIK-2, | 3ammra JIP.
IK-1

ITpopaboTka TEOPETUHECKOTO OneHka 110 uToram
marepyaja H  HOArOTOBKa K 9 KM — tectupoBa-
KOHTPOIbHBIM MeponpuaTusM (KM) HHE, KOHTPOIbHas

paboTa.
[ToprotoBka K  IPaKTHYECKHM 10
3aHATHAM 1%} BBITIOJTHEHHE OneHKa IpH
HHAUBHMAYyaILHBIX 3ananuil (13) ompoce, ciaua 3.
[loaroToBKa K  BBIIOJHEHHIO H 6 Koucnexkt MV,
samquTe abopaTopHbIX padot (JIP) samuta JIP.
[TpopaboTka TEOPETHYECKOTO O1leHKa 110 UTOraM
Marepyara H  IOArOTOBKAa K 8 KM - tectupona-
KOHTPOMBbHBIM MepolpusaTHsM (KM) HHEe, KOHTPOJIbHAS

pabora.
[Moaroroska K HPaKTHYCCKUM 8 OneHka 1pH
3aHATHIM )i} BBIITOJIHEHHE orpoce, crada 3.
MHIMBHIyaIbHbIX 3a/(aHIH 3
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10 IMpopabotka TEOPETUYECKOT'O 10 OIIK-1 [ Onenka no uroram
MarepHasa M TNOAINOTOBKA K KM - tectuposa-
KOHTPOJIbHBIM MeponpusTisiM (KM) HHE, KOHTPOJbHAS

paborTa.
[lonroToBka K mpakTHYeCKHUM 8
3AHSTHAM " BBIITOTHEHHE Ouenka mpu
HHIUBHIYaIbHBIX 3a1anuii (U3) omnpoce, cnavya 3.
[TonrotoBka ® cpada omxHOrO 36 Ouenka na
JK3aMeHa JK3aMeHe

10. IIpumepHas TeMaTHKA KypCoOBBIX poeKrToB (pabdor)
He npemycMoTpeno yueGHbIM 11anoM

11. PEHTHHT OBASI CHCTEMA KAYECTBA

11.1. BanbHas pacKkiaaKa oTAeJbHBIX JIeMEHTOB KOHTPOJIA 110 BHAAM 3aHATHH

Metonuka Texylero KoHTPOAsS OCBOSHHS JMCLIHIUIHHEL OCYIECTBIIACTCS B COOTBETCTBHH C
«[lonoxenneM o moOpAmKe HCIONB30BAHHS PEHTHHIOBOH CHCTEMBI JUIA ONEHKH yCIEBAEMOCTH
CTYIEHTOB» (NpHKa3 pekTopa 25.02.2010 Ne 1902) . Meromuka OcHOBaHA Ha OanbHO-peHTHHIOBOMH
CHCTEME OLICHKM yCIEBAEMOCTH, AeHcTByromei ¢ 2009 r., koTopas BKTouaeT TeKYMHH KOHTPOJb IO
SJIEMEHTAaM KOHTPOJIA C HOJBEACHHEM TEKYINEro peHTHHIa H HTOTOBBIi KOHTPOJIb,

HToroBuIii KOHTPOIL 0CBOCHMS JHCIHITIHHDI OCYIIECTBIIAETCS HA YK3aMEHE IO TPAJHLIHOHHOM
NATHOAMIBHOH IKane. OGA3aTeNBHBIM  yC/IOBHEM Hepell chaded sK3aMeHa SBIAETCA BBIIOTHEHHE
CTYJICHTOM HEOOXOMMMBIX 10 paGodell MporpamMMme UTA JIMCLATLTHHDL BUJIOB 3aHATHH: BBIIOIHEHHE W
3aIkTa pe3ynpTaToB JIa0OPATOPHEIX paboT, BEIIONHEHHE TOMALITHHX WH/MBUAYaAIbHBIX 3a/1aHAH.

Ha nporsxennn Bcero cemectpa TeKylmast yCIeBacMOCTh OIIGHHBAETCA TOJBKO B Oaliax
HapacTaiolHM HTOIOM, B TOM YHCJIE M Pe3yIIbTAThl KOHTPOJIBHBIX TOUEK.

Texymmmit KOHTPOJIB H3yYEHHS THCLUILTHHBI B KAKIOM CEMECTPE COCTOUT M3 CIEAYIOIHUX BHIOB:

— KOHTPOJIb Hajl yCBOCHMEM TEOPETHYECKOTO MaTepHala — IIpoBeIeHHe TPEX IMHCHMEHHBIX
KOHTPOJILHBIX pabOT B KaXKIOM CEMECTE;

— KOHTPOJIb Hal BBINOJIHCHHEM TPEX NOMAIIHHX HHAMBHIYATbHBIX 3a7aHHH B CEMECTpe — 3alMTa
BBITTOJIHEHHBIX 3aIaHHI;

— KOHTpOJIb Ha/l BBIOJIHEHHEM J1a00paTOPHEBIX paboT — 3aIuTa 71a60paTOPHEIX padoT.

Tembr  goMamuuX MHAMBHAYANBHBLIX 3a7aHMiL A BTOpOro cemecrpa: 1. Mexannka
HOCTYNIATENLHOTO M BPAIIATENbHOrO  JIBHKEHHs; 2. MonekyispHas usuka u TepMoaMHAMHKa,
3.DnmekrpocraTHKa.

Tembl KOHTpPOILHBIX paGoT Hust BTOPOro cemecrpa:

1. Knaccuyeckas u pensatuBucTckas MeXaHHKa; 2. MosnekysipHas Gusnka, TEPMOJAHHAMHKA;

3. DrexTpHYeckoe 1ose B BAKYYME H BElIECTRe. 3aKOHEI IOCTOSHHOTO TOKA.

TembI OMAINHUX HHIMBHIYAILHBIX 33MAHMIH 115 TPETLEro cemecrpa: 1. DIeKTPOMArHETH3M;
2. Konebanus u Bonmsl; 3. BoaHoBas 1 KBaHTORas OITTHKA.

Tembr KoHTpPOBLHBIX pabor aus TpeTbero cemecrpa: 1. Dnekrpomarnetusm; 2. KoneGaHnust u
BOJIHEL, 3. BosiHOBad M KBaHTOBAsg ONTHKA.,

TembI OMAIIHHX HHAMBHAYAJLHBIX 3anaHMii IS JeTBeproro cemecrpa: 1. Kpanrosas
MexaHuka; 2. KBaurtoBas cratucruka u ¢usuka TtBepaoro Ttema; 3. Snepnas duznka w Ppusnka
3IEMEHTAPHBIX YaCTHIIL.

Tembl kouTpOABLHBIX paboT man Herseproro cemecrpa: 1. Kpanrosas mexanmka; 2. KsanTtopas
CTATHCTHKA H (U3HKa TBEpAOTo Tena; 3. Snepnas usmka u Gu3HKa dIEMEHTAPHBIX YaCTHIL.

B tabmune 11.1 conepxarcs IIPUMEPBI pacrpeliesieHust GamnoB Ui JUCHUILTHELL «Du3nKay s
KaX[I0T0 H3 TPeX CEMECTPOB H3YUEeHHA DH3HKH.

Jltst cTHMynHpoOBaHHS  MUIAHOMEPHOCTH paboThl CTyleHTa B ceMeCTpe BBEJEH KOMIIOHEHT
CBOCBPEMEHHOCTH (PHTMHYHOCTH), KOTOPHIH IIPHMEHseTCS (CYMMHpYeTCsi) TOJNIBKO IUIS CTYHEHTOB, 6e3
ONO3NAHKMH OTYHTBIBAIOMIMXCS 110 MPOMEKYTOUHBIM  3JICMEHTAM KOHTPOJsL (TecThl, J1abopaTopHble
paboThl, KOHTPOJIBHBIE paGOTHI).

Tabnuua 11.1. Pactpeesnienne 6aiios ais Kakaoro u3 TpEX CEMECTPOB U3yUeHHUS BH3HKH
L DneMeHTHI yueOHOH | MakcHMatbHbIi | MakcumanbHbIit | MakcumaibHbIH | Bceroj
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e TENBHOCTH Gal1 c Havana | Oasi 3a mepuoj | Oan 3a MepHOI 3a
ceMecTpa 10 mexay 1 KTu2 | mexny 2KTu | cemectp
narel 1 KT KT KOHLIOM
ceMecTpa
TecTOBBIH KOHTPOJIB 3 3 4 10
HupuBuayajibHBIC 7 12 7 28
3a/aHHd
KonTponbHble paboTh 10 10 10 30
JlaGoparopHsle paboTHI 5 10 10 25
PUTMUYHOCTD 3 3 3 9
HToro MakcuMyM 3a ’8 38 34 100
HepHO:
HapacTaloluM HTOrOM 28 66 100 100
[lo pe3yjpraTaM TEKYLIEr0 KOHTPOI opmupyeTcs BHYTPHCEMECTpOBas OLCHKA (KOHTpOJILHAS
TOYKA).
Ta6auua 11.2. Tlepecuet 6a10B B OLICHKH 33 KOHTPOJIBHBIC TOUKH
Basuisl Ha JaTy KOHTPOJIbHOW TOYKM OneHKa
He senee 90% 0T MaKcHManbHO cymmel Ha naty KT 5
Ot 70% 110 89% oT MakcuManbHOM cymMMbl Ha gaty KT 4
OT 55% 10 69% 0T MaKCHMATbHOH CyMMBI Ha jaTy KT 3
Menee 55% oT MakcuManbHo# cymMmsl Ha gaty KT 2

MdopMHpOBaHHE HTOFOBOH CYMMBI 02/LT0B OCYIIECTBIACTCH IIYTCM CYMMHPOBAHHUS CEMECTPOBOH
W SK3AMEHALMOHHON cocTasismommx. B Tabmume 11.3 rnpuseneH NpuMep pacHpeiC/ICHHA 6aioB ¢
y4YEeTOM IK3aMeHa.
TaGmuua 11.3. Pacmpenenenue Gamios JUTA K&OKIOTO HX TPEX CEMECTPOB H3yqCHHIA ¢usuku (¢ yUeTOM

JK3aMeHa)
o . | MakcumasbHbIH
MakcuManbHb | MakCHMaTbHBIN
. 6asmt 3a nepuon | Bcero
DeMeHTHI yueOHOR 6amt ¢ Havana | OaJii 3a Iepuos
mexay 2 KT u 3a
JIeATEIIbBHOCTH cemMecTpa 10 mexay 1 KT u 2
narer 1 KT KT KOHIIOM ceMecTp
cemMecTpa
TecTOBBIH KOHTPOJIb 3 3 4 10
HNuauBuyaibpHbIe 7 1 7 28
3aJjaHuA
KonTposnbHble paboThl 10 10 10 30
JlaGoparopHble paboThI 5 10 10 25
PHTMHYHOCTH 3 3 3 9
Hroro MakcHMyM 3a 28 18 14 100
nepHoz:
Cpava sK3aMeHa 30
HapacraomuM HTOIOM 28 66 100 130

DK3aMeH NPOBOIUTCS B IMHCBMEHHOM dopme. Dx3aMEHAUHOHHBIH Guster comepxut 10 3anaHui,
OleHKa «yIOBICTBOPUTENBHO»  BRICTABIACTCA 32 5-6 TpaBHIBHBIX OTBETOB, «XOpPOMO» - 33 7-8
IPaBHJILHBIX OTBETOB, OTIHYHO» - 34 9-10 mpaBWIbHBIX OTBETOB. OlEHKA (HEYIOBICTBOPHTEILHOY
BBICTABIETCS, €CJTH YHCJIO MNPAaBHIIBHBIX OTBETOB MEHBIIC 5. B »ToM cilyyae DJK3aMeH CHUTacTCHd
HeCIAHHBIM B TpeGyeTcs OBTOpHAs Tiepec/iata B YCTAHOBICHHOM MOPAIKE.

Bo3MOKHO BBICTABIIEHHE HTOrOBOH OLCHKM Oe3 cl1ady SK3aMeHa, 1IpH yCIOBHH Habopa B CEMECTPE HE
enee 60 6amios (yI0BIETBOPUTEIBHO), 75 OaioB (xopormo), 90 6aIoB (OTIHIHO). [Tpu ycIoBUH C/Ia49M
yK3aMeHa HTOTOBAs OIEHKA BRICTABIIETCS COTJIACHO TabJMIe 11.4.

Ta6anna 11.4 Iepecuer cymMmpl 62/1,10B B TPAAHIHOHHYIO H MEKyHApPOIHYI0 OLICHKY

[ Ouenka (I'0OC) | Wrorosas cymma 6a/110B, YIHTBIBACT |
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YCHEemHO ¢IaHHBbIA dK3aMeH

S (oTm4HO) (3a4TeHO) 110 - 130 A (oT1H4HO)
96 - 109 B (o4enb xopomo)
4 (xopomo) 91- 95 C (xopomo)
(3ayTeHo) 83-90
3 (YA0BJIETBOPHTENHLHO) 77 - 82 D (yrosaersopurento)
(3a4Teno) 72-77 E (nocpeactTsenHo)
2 (HeyROBIETBOPHTELHO), Huxe 72 6annon F (neynoBaerBopurennno)
(He 3a4TEeHO)
12. VHEBHO-METOJUYECKOE U1 MH®OPMAIMOHHOE OBECIEYEHUE

JUCLIUTUIMHBI

12.1. OcHoBHas nuTepaTypa:

1. Casenve W.B. Kypc o6wmeit pusmku: yuebHoe mocobue mis BTYy30B: B 3 1. — 7-e u311., ctepeorumn.
~ CI16.: Jlans, 2007.

T. 1: Mexanvika. MonexynapHas ¢usika. — 432 c. (B 6ubnuotexe — 155 9k3.).
T. 2: DnextpudectBo U MarveTHsm. Bonubl. Onmuka. — 496 c. (B 6ubnnotexe — 148 3K3.).
T. 3: Ksanropas ontuka. Atomuas ¢pusuka. ®usnka 18EpI0ro Tena. OHIMKA ATOMHOTO SApa U 3JIEMEHTapPHBIX YaCTHLL.
~317 c. (B 6ubmoreke — 151 7k3.).
2. Cusyxun J1.B. O6mmit xypc Qpusuku: yue6Hoe nocobue ais BY30B B 5 T. — M.: ®mmataur, 2005-2006.
T. 1: Mexanuka. — 5-¢ W31, CTEPEOTHIL. — M. Ousmariut, 2006. — 560 c. (B 6ubanoreke — 101 3K3.).
T. 2: TepmonuraMuKa ¥ MoseKysSpHas QH3NKA. — 5-¢ U3, aenp. —~ M. @usMatiaut, 2006. — 543 c. (B 6ubanoTeke —
100 3x3.).
T. 3: Snextpudectso. — 5-¢ usn., crepeotyi. — M.: ®usmarnut, 2006. — 654 c. (B 6ubnuorexe — 100 3k3.).
T. 4: Onruka. — 3-e u3n., crepeotun. — M.: dmmarurt, 2005. — 791 ¢. (B dubnnorteke —~ 101 7k3.).
T. 5: ATomHas u sfepHas dusika. — 3-e 311, CTEpPeOTHIL — M.: Pusmarnut, 2006. — 782 ¢. (B Gubmuoteke — 100 3k3.).

3. 3ucman I' A, Togec O.M. Kypc obmeit ¢pusnku. B 3-x 1. [Dnextponnsiii pecype] — CI16.: Jlaus,
2007.

T. 1: Mexanuka. Monekysnsapras dushka. KoneGaHus w BOAHBIL — T-e m31. — 352 c. Pewum pocryna on-line ¢
kommerotepos TYCVP: http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=505.
T.2: DIeKTpUYECTBO " MarHeTH3M. - 7-e 3. -352c. Pexam JjlocTyna on-line:

hitp://e.lanbook.com/books/element php?pll _cid=25&pll id=151 ¢ komnsiotepor TYCVYP.
T. 3: Onrtuka. ®usHka atomMos M Monekyin. DH3HKa ATOMHONO AApa M MHKPOYacTHL. — 6-¢ m34. — 512 ¢. Pexum
nocryna on-line ¢ komnstotepos TYCYP: hitp:/e.lanbook.com/books/element.php?pl | cid=25&pll_id=508.

12.2. lononuurenbHas AuTepaTypa:

1. CapenseB M.B. C6opHHK BOIIPOCOB W 3aja4 10 00Imeit dusuke. [DnexTpoHHbI pecype] — 5-¢ H31.,
CTEPEOTHII. - CII6. Jlans, 2016. - 292 c. Pexum JocTyna on-line:
http://e.lanbook.com/books/element.php?pl1~cid=25&p11_id=71766 ¢ komisrotepoB TYCVYP.

2. Uponos ML.E. Mexanuka. OcHOBHbIE 3aKOHBL. — 8-¢ H3/L., crepeorun. ~ M.: BUHOM. Jla6oparopus
3Hanu, 2006. - 309 c. (B 6ubanoteke ~ 99 5x3.).

3. Uponos U.E. Pusuka makpocucteM. OCHOBHBIE 3aKOHBL — 3-¢ u3n., crepeorun. — M.: BUHOM.
Jlaboparopus 3Hanuii, 2006. — 207 c. (B 6ubnuoreke — 50 3K3.).

4. Uponos U.E. DnexktpoMarserusm. OCHOBHBIC 3aKOHBI: Y4eGHOE HOCOBHE TS BY30B. - 5-€ u311. — M.:
BUHOM. Jlabopatopust 3nauuit, 2006. — 319 ¢. (B 6ubnnorteke — 101 3K3.).

5. Mponos WU.E. Bonxoseie nponecest. OcHOBHBIE 3aKOHBL: yueGHOe ocobue. — 3-e w3, — M.: BUHOM.
Jlaboparopus 3nauuii, 2006. - 263 c. (B 6ubnuoreke — 100 9K3.).

6. Uponos N.E. KpantoBas ¢pusuka. OcHOBHEIE 3aKOHBI: YueOHOe HOCOOHE JUTs BY30B. — 2-€ H3/1., JIOIL.
~M.: BUHOM. JIaGopatopust 3uanmii, 2004. — 256 c. (B 6ubnanorexe — 100 9K3.).
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7. Uponos W.E. 3amauu mo obweit ¢usuke: YuebHoe nocobue A BY30B. — 7-€ H3I,
crepeotur. — M.: BUHOM. Jlaboparopus 3HaHH}, 2007. — 431 c. (B 6ubnunoreke — 496 3K3.).

8. Uepros A.T'., BopoGsés A.A. 3anaunuk 1o QusHke: Vue6Hoe nocobue mis BTY30B. — 8-€ M3,
nepepab. u gor.— M.: @usmatiut, 2007. — 640 c. (B 6ubmoreke — 99 5K3.).

9. BonpxenmTeitn B.C. C60opHHK 3aia4 1o odieMy Kypey Gpusuku: YyebHoe rocobue Ui BTY30B. —
12-e w3, ucnp. — M.: Hayka, 1990. — 396 c. (B 6ubmanoreke — 148 2x3.).

10. Kosbipes A. B. Kypc neuit no usuke: YueGHHK. — ToMCK: TYCYP, 2007. — 421 c. (B 6ubanotexe — 697 3K3.).
11. Kanamsmxos H.ITL, Koxesrukos HM. ®usuka. VHTeprer-TecThpoBatue 6asoBbIX 3HAHHH. [Dnexrponnbiit pecype] — 1-¢
mn. —CI6.: Janb, 2009. — 160 ¢. Pexum noctyma on-line: http://e. lanbook.comv/books/element.php?pll_cid=25&pll_id=172 ¢
xoMistotepos TYCVYP.
12. Jlozosckuii B.H. Kype usuku. B 2-X 1. [D1eKTpoHHBIH pecypc] — 6-¢ H31L., HCap. W JIOI. —~ CI16.: Jlans, 2009.
T. 1: OuzdecKHe OCHOBHI MEXaHHKH. DJIEKTpUYecTBO M MarketusM. Dusuka koneGaHHH U BOJH. — 576 ¢. Pexxum
goctyna on-line ¢ komneiotepor TYCVYP: http://e.lanbook.com/books/element. php?pll_cid=25&pil_id=236.
T. 2: KpanroBas ¢uzmka. Crarucruueckad ¢usvka H TEPMOJIHHAMHUKA. CospemenHas (usudeckas xapTHHa MHpa. —
608 c. Pexum poctyna on-line: http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=239 ¢ KOMIBIOTEPOB
TYCVYP.

13. Capermsen M.B. Kypc o6meit pusuku. B 3-x T1. [DnexTpoHHsIi pecype] — CII6.: Jlans, 2011.

T. 1: Mexanuka. MonekynapHas dusuxa. — 11-¢ m3n., crepeotuit. — CI16.: Jlans, 2011. - 432 ¢. Pexxum gocryna on-
line ¢ xommsioTepos TYCVYP: http://e.lanbook.com/books/element.php?pll cid=25&pll_id=2038.
T. 2: DnekTpHuecTBO U MarHeTHsM. Bonmbl. OnTuka. — l1-¢ M311., CTEpEOTHIL — CII6.: Jlaus, 2011. — 496 c. Pexum
moctyna on-line ¢ xommptotepos TYCYP: http://e Janbook.com/books/element.php?pll_cid=25&pil_id=2039.
T. 3: KpanTopas onTHka. AToMHas ¢usHka, Ousuka TEpIoro Tena. GU3NKa aTOMHOTO AAPa W TEMEHTapPHbLIX HACTHIL
~ 10-e w3n., crepeotun. — CI16.: Jlame, 2011. —320c. Pexum nocTyna on-line ¢ kommeiotepoB TYCVYP:
http://e. lanbook.com/books/element.php?pll_cid=25&pll _id=2040.

14. ®pum C.D., Tumopesa A.B. Kypc obmeii dusuxu. B 3-x TT. [Dnexrpouubii pecype] — CIIO.:

JTaus, 2009.

T. 1: Ou3uyeckhe OCHOBB MexXanuki. MonekynspHas ¢usuka. KoneGaHus H BOJHbL. — 13-¢ M3/, CTEPEOTHIL. ~ CIT16.:
Jaub, 2009. — 480 c. Pexxum noctyma on-line: http:/e.lanbook.com/books/element.php?pll_cid=25&pl1_id=416 ¢
xoMmriproTepoB TYCVYP.

T. 2: DNeKTPHYECKHE U FEKTPOMArHETHIECKHE ABNIEHHS. — 12-¢ W31, CTEPEOTHIT. — CI6.: Jlaub, 2009. — 528 ¢. Pexum
nocryna on-line: http:/e.lanbook.com/books/element.php?pl1 cid=25&pll_id=418 ¢ kommerotepos TYCVYP.

T. 3: Onruka. AtoMHas ¢uskka. — 10-e u3n., crepeotnn. — CII6.: Jlans, 2009. — 656 c. Pexum foctyra on-line ¢
xomnbiotepos TYCVP: http://e.lanbook.com/books/element.php?pl1 cid=25&pll_id=419.

12.3. YuebHo-MeToAHYECKHE 0COGHs H nIporpaMMHuoe obecneyeHHe

1. Vuebno-memoduueckue nocobus 01 NPAKMUHECKUX 3AHAMUIL U CAMOCHIOAMETbHOU pabomsl [DNeKTPOHHbLH
pecypc]:

2.1, Yyxxos IO.IT. Pabota u dHeprua. 3aKOHbl COXPaHEHHs B MEXaHHKe: cbopHHK 3aMa4 JUIA IPAKTHYECKHX
3aHITHI. - ToMck: TYCVYP, 2010. —-24 c. PexumM J0CTyIa CcBOOOIHEBIH 1L CKaYHBAHMA:
http://edu.tusur.ru/training/publications/1100.

2.2. Jiruun A.B., MarasununkoB A.JL., Tposs JLA. Monexysspras ¢usHka: CGOpHHK TECTOBBIX BOMPOCOB [UIA
CAMOCTOSATEBHOM PaBoThl M JUIS NPaKTHYECKHX 3aHATHi. — 2009. 30 ¢. PesxnM goctymna cBOOGOAHBIN WA CKAUHBAHHS.
http://edu.tusur.ru/training/publications/1234.

2.3. JIsuun A.B., Marasunnukor AJL, Opnosckas JL.B. Tepmoaunamuka. Hacrs I: COOpHMK TECTOBBIX BOPOCOB
JUIA CaMOCTOSTENbHOM paboThl M JUIA MPaKTHHeCKHX 3aHATHH. — 2009. 43 c. Pexum gocTyna cpoboHbIN WA
ckaunBanus: hitp://edu.tusur.ru/training/publications/1235.

2.4. Taneesa A.H., Jrann A.B., Marasunnukos AJI. Tepmoannamuka. Hacts 2: C60pHAK TECTOBBIX BONPOCOB ULA
CAMOCTOATE/IBHOM PaGoThL H JUTS MPaKTHYCCKMX 3anaTHii. — 2010. 22 ¢. Pesxxum pgocTyrna cBoGOIHBIN Ui CKauWBaHHUA
http;//edu.tusur.ru/training/publications/1236.

2.5. bypauesckuii 10.A. Bonnosas onrtuka: Meroauieckoe nocoGue. COOPHHK TecTOBBIX Bompocos. —2009. 24 ¢.
PexuM gocTyra cBOOOIHbIH U1 CKaUHBAHUA. http://edu.tusur ru/training/publications/1233.

2.6. Uyxxos FO.IT. Dnementsl aToMHOH (H3MKH M KBAHTOBOM MeEXaHHKH: YueBHO-MeTonudecKoe mocodue.
CGopHuk TeCTOBBIX BOMpocos. — Tomck: TYCYP, 2011.-68 c. PexumM moctynma cBOOOMAHBIA Ui CKaYMBaHHA:

http:/edu.tusur.ru/training/publications/1 104.

2. Vuebno-memoduueckue nocobus O1a ebinONHEHUA 1a60pamopHsIx pabom [AnexTponHblH pecypc]:

3.1. Bypnosuuus B.A., Tpoan JLA. [linaMuka MasTHHK Obepbexa: MeTonuueckue YKasaHHi K nabopaTopHOii
paGote. — 2007. 13 ¢. PexuM gocTyna cBOOOIHBIH MU CKAUNBAHUS: http://edu.tusur.ru/training/publications/918.
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3.2.Taneera A M., HUsanosa FE.B. H3yuenne JNIEKTPOCTATHYECKOTO Nosisf: MeToauyeckue ykasanus Kk
JlabopaTopHoit pabore. -2011. Ie Pewxm JNOCTyTIA cBOOOHEIH s CKAYHBaHU:
http://edu.tusur.ru/training/publications/926.

3.3. Miranosa E.B. Hsyyenne marmmtHOro nons KpyroBoro Ttoka: Mertoamieckne ykasanusi K nabopaTopHoit
pabote. —2007. 12 ¢. PexiM 10cTyna cBoBGOHBIN 1715 CKAYHBAHMA: http://edu.tusur.ru/training/publications/863.

3.4. bypauesckuit 10.A. Onpeneneuue ynensHoro 3apsza 3JIEKTPOHA METOJOM MarHeTpoHa: MeTonuueckue
ykasaHus K nabopatoproil paGore. — 2011. ldc¢. Pemum aocTyna [Uis  CTYACHTOB, cOoTpyAHUKoB TYCVP:
http://edu.tusur.ru/training/publications/864

3.5. bypnosuunn B.A., Tposu JLA. Hsyuenue 3aTYXAOMIMX  3JICKTPOMArdUMTHBIX  KosteGaHuii: Metomuueckue
yKazaHust K  jgabopatopHoii paBore. -2007. l4c.  Pexum Hoctyna  cBOOOAHBIH 1A cKauyMBAHHA:
http://edu.tusur.ru/training/publications/862.

3.6. Opnosckas J1.B. Usyuenune untepbepenumn Ia3ePHOTO M3TyyeHns: MeToanyeckne yKkasaHus K aboparopHoit
pabote. —2010. 9 ¢. Pexxum KocTyna cBOGOIHBI 118 CKAYHBAHHIA http://edu.tusur.re/training/publications/91 1.

3.7. ®emopor M. B., Bypuaosunun B. A. Buemmuui porosddexr. HUsyuenme 3akoHa CroneroBa H OpoBepKa
Gopmyitsr Difnmreiina: MeToauueckne ykasaHus K naboparopHo# pabote. — 2009. 11 ¢. Pexxum aocTyna csoGomubIii
Juwst ckauuBanua: http:/edu. tusur ru/training/publications/85 1.

3.8. 3axapos H.A., Kupwmios AM. Hccnenosanue CHEKTpa artoMa BoJopoda: MeToguyeckue ykazaHHS K
JabopatopHoii pabore. -2011. 18 c. Pexum nocTyna cBOOOIHBI st CKauMBaHHA:
http://edu.tusur.ru/training/publications/917.

3. Komnoeromepnsie npozpammel modenuposanua HEKOMOpbIX (pusuteckux AeeH Uil 6 1a6OPAMOPHOM NRPAKMUKY Me.

12.4. ®onn oueHouHbIxX cpencrts (POC)

DOHI OLEHOTHBIX CPE/ICTB [IPHUBEJIEH B NPHIOKEHHY | K JaHHOf nporpaMme.

13. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE JACLIUTUIMHbBI
Hns obecniedenus YTeHHs Kypea JeKUHH HCIOIb3yeTCs ClielHanbHas TeKLUHOHHAs aymuropus xadeapsl Gpusuku (230
ayn. ®OT), ocHAWEHHAS MYILTUMEIHIHHBIM TIPOEKTOPOM, KOMIIbIOTEpOM M dKpaHamu. [lng obecneueHus naGopaTopHLIX
paboT no pu3HKe HCNONB3YHOTCA 6 ClICLHATHIMPOBAHHBIX (IO PasTHIHbIE pasjaesisl kypea) naboparopuu kabenpsl GU3NKY,
OCHAILIEHHBIE COOTBETCTBYIOUIMMH JTAGOPATOPHBIMH YCTAHOBKAMI, MAaKETAMH, CTEHIAMH 1 KOMITBIOTEPHBIM 000pPYIOBAHHEM.

14, METOJIMYECKHUE PEKOMEHJAIIMM T1O OPTAHM3AIIMW HM3VYEHUA
JUCHUTUTMHBI

ObnBEM 4acoB, Npe/lycMOTPEHHBIX YHeGHBIM MTAHOM JUIA H3yHdeHHS Kypca QH3MKH, He ITO3BOJIAET PACKPHITh B JEKIMAX
noapobHo u riay6oxo Marepuan. ITosTomy Npu peanHsaiitit mporpammel CTYACHTBI HOKHBI OCTATOYHO MHOTO paboTarh
CaMOCTOATENLHO Kak MPU MOBTOPEHHH JIEKLMOHHOTO MAaTepHala, TaK W NOATOTOBKE K MPAKTHUECKHM, 1abopaTopHbIM |
KOHTPOJILHBIM 3aHATHAM. JIns obecrieueHus 3¢ eKTHBHOIO YCBOEHHS CTYIeHTAMH MATePHAIOB JMCIHILTHHb HE0GXOMHMO Ha
NEPBOM 3AHATHM OOECIIEYHTE MX CHHCKOM BONPOCOB, MOIEXAIHX W3YHYEHHIO, CIMCKOM OCHOBHOH H JOTIONIHUTENBHOM
JIHTEPATYpPBI [ CAMOCTOATENLHON paboOTHL.

Jois TeKyIIero KOHTPOIIA YCIIeBAEMOCTH | POMEXKYTOUHOMN aTTeCTAIHHN UCTIONB3YETC TECTOBBIN KOHTPONL 3HAHHUIM.
Ha nexumsx HeoGxo1MMo oGpamate BHHMaHHe Ha 0COBEHHOCTH NPHMEHEHHA PACCMATPHBAEMOT0 MaTepHaia B
NOCeYIOIHKX Kypeax, a Takxke B Oyaymniell npodeccHoHanbHOM NesTeNbHOCTH.
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e epaIbHOE FOCYIAPCTREHHOE GIO/UKETHOE 00pa3oBaTeNbHOE YUPEXK/IEHHE BBICIIET0 00pasoBanus

«TOMCKHH FOCYJJAPCTBEHHBLIUA YHUBEPCHUTET CUCTEM VITPABJIEHHUA U
PAJTMODJIEKTPOHUKH» (TYCYP)

< 77 YIBEPKIAIO
TIpopex1op no yuedHoii padote
J o L I1. E. Tposin

« 7 » O 2016 1.
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(IPAKTHKE)
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1 Bsenenne

Goujt ouenounsix cpencts (GOC) sBseTes NPUIOKEHHEM K pabodeii TIporpaMMe JHCIIATIINHEBL
(NPaKTHKH) ¥ [peicTaBiseT cobod  COBOKYIHOCTh KOHTPOJBHO-H3MEPHTENBHBIX MATepHAIOB
(TUmoBbIe 3ana4n (3aaHus), KOHTPONbHbIE paGOTBL, TECTH M Ap.) H METOA0B WX HCIONb30BaHHUA,
NpEAHA3HAYCHHBIX /I8 U3MCPEHUS! YPOBHS [OCTHXKEHHS CTYJAEHTOM YCTAHOBJIEHHBIX DPEe3yIbTaToB

00y4eHus.

®OC no pucuummne (TIPAKTHKE) HCIOB3YeTCs IMPH IPOBENEHHH TEKYILEro KOHTPOJIS
YCITEBACMOCTH M IIPOMEKYTOYHOH arTecTalluy CTYACHTOB.
Ilepeyens 3aKperIeHHBIX 3a JMCUMILIHHON (IPAaKTHKOH) KOMITETEHIMIT pHUBeIeH B Tabiue 1.

Tab6.unua 1 - [epedens 3akpensieHHbIX 32 JHCHUILTHHON KOMITETEH I

Kox

DO opMyTHPOBKA KOMIIETEHIIHMN

Jtansl GopMUpoBaAHUS
KOMIIETEHIHH

OIIK-1

CIocOoOHOCTHIO IIPEACTABIATE a/IeKBaTHYIO
COBPEMCHHOMY YPOBHIO 3HAHHH Hay4YHYIO KapTHHY
MHpa Ha OCHOBE 3HAHHS OCHOBHBIX IIOJIOKEHHIA,
3aKOHOB ¥ METOJIOB €CTECTBEHHBIX HAyK U MAaTEMaTUKU

1. JlookeH 3Harh
(bH3HYECKHE OCHOBBI
MEXaHHKH, MOJIEKYJISIPHOR
(bMBUKH U TEPMOIUHAMUKH,
AIEKTPOCTATHKH,
IMOCTOSIHHOT'O TOKA B
MeTaljax, BaKyyMe H raszax,
JNEeKTpOMarHeTH3mMa,
KoJieOaHuit U BOJIH,
BOJIHOBOH H KBaHTOBOI1
OIITHKH, KBAHTOBOH
MEXaHUKH, QH3HKY
TBEPIOIO TeJIa, AAePHOM
(U3NKH U COBPEMEHHOMI
(bu3nuecKoit KapTHHBI
MUpa.

2. Jlomken yMeTh
HCIOJIB30BaTh
TEOPETHYECKHUE 3HAHUS TIPU
OOBSCHEHUH Pe3yNbTATOB
IKCIIEPUMEHTOB,
NPUMEHSATH 3HAHHUS B
obnactu GHU3UKHU I
OCBOeHHs ob1enpodec-
CHOHABHBIX JUCHHUIIIAH U
pelienus npodeccuo-
HaJIBHBIX 3a7a4.

3. JlomxeH BrageTh
HaBBIKaMH (PU3HYECKHX
HCCHEHOBAHHH,

OIIK-2

CHOCOOHOCTE BBIABIIATH €CTECTBEHHOHAYYHYIO
CYIIHOCTB ITPOOJIEM, BO3HUKAIOIIUX B XOJ€
Npo(heCCHOHATBHOM e TeIbHOCTH, IIPUBIEKATD UL HX
PEUICHHS COOTBETCTBYIOMIMH HU3HKO-MaTEMaTHYECKU I
anmnapar

1. Jlo;keH 3HATh OCHOBHbIE
33dKOHBbI 3ﬂeKTpOHMKM, a

TaKke 0CobeHHOCTH nX
NposABAEHUA B YCTPOUCTBAXx
HAaHO3MEKTPOHUKMN,

2. JlomkeH yMeThb
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HCIIONIB30BaTh (HH3HKO-
MaTeMaTHYeCKHH anrapar 11
peiIeHHs KOHKPETHBIX 3a/1a4 B
06nacTH AMEKTPOHUKH K
HAHOYJIEKTPOHUKH.

3. Jlo/mkeH BIaIETh
HaBBIKAMH 00PabOTKH

Ha3HA4YCHUs, a TAKXKE UCNIOJIb30BaTh CTaHAaPTHBIC
nporpaMMHbIe CPELICTBA UX KOMHIBHOTCPHOTO
MoOaCIUpOBaHUA

3KCIIEPUMEHTAIBLHBIX
pe3yJIbTaToB.
IK-1 CIIOCOGHOCTE CTPOHTE NpocTeiiiue Gpusrdeckue 1 | 1. JIOIKeH 3HATh OCHOBHBIC
MareMaTH4eCKUe MOJIEIH IPUOOPOB, CXeM, IPHHOHIIBI
YCTPOMCTB U YCTAHOBOK 3JIEKTPOHUKH U QYHKIHOHAPOBAHHS
HaHOIEKTPOHHKH Pa3IMIHOTO (yHKIMOHAIBHOIO YCTPOHCTB MEKTPOHUKH 1
HAHOAJICKTPOHHKH.

2. JlomxeH yMeTh
n306pa3uth QyHKIHOHAIBHYIO
cXeMy yCcTpoHCTBa
ITEKTPOHUKH H FOICHHTH
XapaxTep B3aHMOJEHCTBUS

Y3J10B.

3. JloJoKeH BIQJETh
CTaHIIapTHLIMH

NpOrpaMMHBIMH CpeICTBaMH
KOMIIBIOTEPHOTO
MOJECIAPOBaAHHUI.

2  Peanuzanusi KoMIieTeHIAHR

1 Komnerennusa OITK-1

OIIK-1: cnocoGHOCTBIO MPeACTABIATL AAEKBATHYI0 COBPEMEHHOMY YPOBHIO 3HAHHIl HAay4HYIO
KAPTHHY MHpAa HA OCHOBE 3HAHHS OCHOBHbIX I0JIOKeHHH, 3aKOHOB M METO0B €CTECTBCHHBLIX

HAYK 1 MAaT¢MATHKH.

Jins  ¢GopMupoBaHHsA KOMIETEHIHH HEOOXOAMMO OCYIIECTBUTh DSl STAloB. Dransl
hopMHpOBaHHS KOMIIETEHIHH, NPUMEHAEMble UIA STOTO BHIBL 3aHATHH W MCHOJIB3YCMBIC CPEACTBA

OLIeHUBAHHUA NIPEICTABJICHbI B tabuie 2.

Ta6suua 2— dTansl GOPMHPOBAHHS KOMIIETEHIMH H HCIIO/Ib3YyeMble CPENCTBA OLICHHBAHHA

Cocrtas 3unarts Ymernb Baaners

CriocobHOCTD Hcnonp3osarb
NPEACTaBIIAT TEOPETUICCKHE 3HAHHSA
bHu3HUECKHE OCHOBBI IIpu OOBSICHEHHH Pe3yJib-
MEXaHHKHU, MOJIEKYJIAp- | TaTOB 3KCIEPHMEHTOB, Haspikamu

CojepkaHue 3TanoB | HoH GU3HKHU H TEPMO- NPUMEHSTh 3HaHUA B (bU3HYECKHX
JIUHAMHKH, JIEeKTPO- obnacTi GuU3UKHA 114 UCCiIeIoBaHuI
CTATHKH, IIOCTOSHHOTO ocBoeHHs obinenpodec-
TOKa B MeTaJlIax, CHOHAJILHBIX JTHCIUIUINH
BAKyyMe H rasax, ¥ penIicHUs MpoQeccHo-
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3NEKTPOMarHeTH3Ma,
koJieOaHuH U BOJIH,

BOJIHOBOH H KBAHTOBOI

OIITHKH, KBAHTOBOH
MEXaHUKH, QHIUKH

TBEPJOTo TeNa, ICpHON
GHU3MKH B cOBpeMeHHOI
du3nUecKoil KapTHHEI

HaJIbHBIX 3aJ1a4.

MHpa.
JlaboparopHsie
e Jleximu; paboTHI
Bunt 3ansemii ¢ Ilpaktuyeckue Brmonsenne Jlaboparopusie
3AHATHS JIOMAIIHETO 3a/IJaHus paboThI
CamocrosiTenbHas
pabota cTyieHTOB
e Tecr e JlabGoparopHas e 3ammra
e KonrponsHas pabora; 1a00paTOPHBIX
pabora e Koncrexr pabot

Hcrnoan3yembie

¢peacTrea oeHHBaAHUA

e HunusuayansHoe
TBOPYECKOE 3aJlaHHeE
e DK3aMeH

paboTh

CaMOCTOSITEIBbHO

O61ume XapaKTePHCTUKH TTOKa3aTeNell M KpHTEPHEB OLICHHBAHUS KOMIIETEHITHH Ha
BCEX JTarax NpUBe/IeHB! B Tabnume 3.

Tabnuna 3 — O6mue XxapaKTepHCTHKH noKa3aTeieil u KPHTEpPHEB OLCHUBAHNSI KOMITETEeHIIHH 110

rTanmam

Hoxaszarenu u

3HaTh Ymern Baagern
KpHTepHH
Ob6nanaer Obnanaer
baKTHYeCKHMH U JHara3oHoM
TEOPETHYECKUMH HpaKTHYCCKHX
. Konrponupyer pabory,
N 3HAHHSIMH B yMEHHUH, TpeOyeMbIX
OtnnaHo (BbicOKMIT IIPOBOJIUT OIICHKY,
npenenax JUI Pa3BHTHS
YPOBEHb) . COBEPLICHCTBYET
U3y4aeMoH o0IacTH | TBOPYECKUX .
. JeHcTBUS paboThI
C IOHUMaHHEM pelleHHi,
IpaHHIl abcrparupoBanus
IIPUMEHAMOCTH pobiem
Ob6nanaer beper
3HaeT Qakrsl, P
JMana3zoHoM OTBETCTBEHHOCTH 3a
IIPUHIIHIIBI,
. IIPAKTHYECKHX 3aBepllieHHe 33/1ad B
Xopomo (6azoBbIi npolecesl, oonme .
yMeHHUii, TpebyeMbIx HCCIIe/IOBAHMUH,
YpOBeHb) [IOHSTHUS B
JUTSL perlieHus IIpUCNIOCalIUBAET CBOE
npesenax

H3y4yaeMo# obnactu

OIpeIeNIEHHBIX
npobiem B obacTi

TIOBENEHNE K
obcTosaTeNnsCTBaM B
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HCCIIEI0BaHMS pelneHun 1npodieM

Obnanaer
OCHOBHBIMHU
YMEHHSIMH,
TpeOyeMBbIMH IS
BBITIOJTHEHH S
IIPOCTHIX 3a/a4

Obnanaer
0a30BbIMH 0OIIIUMHE
3HAHUAMHU

PaGoTaeT mpy npsMoM
HaOIIOAEHUH

V10BJ1€ETBOPHTEILHO
(noporoBslii ypoBeHb)

dopmynupoBKa MOKasaTenedl U KpUTepHeB OLEHHBAHHA JIAHHOM KOMIIETECHIIUH TPHUBEJCHA B
Tabnuie 4.

Ta6auua 4 — IMokaszare/im 1 KpUTepHH ONCHHBAHUS KOMIIETCHIIHH HA JTanax

Ioka3zareiu n

3Hathb YMmerts Baaners
KpHTepHH
aHAIH3UPYET
CBSI3H MEXIY
pa3TuYHBIMHA cBoboaHO cnocobeH
(bU3HIECKHUMH TIPHMEHSIET METO/bl PYKOBOIUTH
[TOHATHSIMH; pelueHus 3a1a4d B MEXIHCIUILTAHAP-
IIPEACTABIAET HE3HAKOMBIX HOM KOMaHJIOH;
crocoObl 1 CUTyalUsX; cBOOOIHO BIAJEET
., €3yJIBTATh] eeT A3HBIMU
OTAH4HO (BHICOKHH pesy ™ p
ypoBeHn) HCHOJTE30BaHHUs MaTeMaTH4YeCKH crocobamu

pa3IMYHbIX BBIpAXaTh, U IIpeICTaBIICHUS
bu3nyecknx apryMeHTHpPOBaHO buznyeckoi
Mozenei; JIOKa3bIBaTh uHOopMalLlUH B
MaTeMaTH4eCKH TIOJIOKEHUS rpaduyeckoi U
000CHOBBIBAET peAMETHOH MareMaTH4ecKoH
BEIOOp MeToJ1a U o0acTH 3HAHUS bopme
IJIaH pelIeHUs
3a/1a9M
[TIOHUMAET CBA3H CaMOCTOSTENIHHO

KPUTHUYECKH
MEXTY pa3iand- rogbupaeT u rotTo-

OCMBICTTHBAET
HBIMH GU3HYECKH- BHT JUISI DKCIIEpH-

ITOJIy9eHHbIE
MH TMOHSTUSMH, MeHTa HeoOXoqH-

3HAHUS;

Xopomio (6a30BbIi
ypPOBEHbB)

HMeeT MpeCTaB-
jenue o pu3HUeC-
KHUX MOJEIIIX;
apryMeHTHPYET
BBIOOp MeTo1a
pelIeHus 3a1a4H;

Moe 000pyI0BaHHE;
[IPHMEHSET METOJIBI
peleHus 3a1a4 B
HE3HAKOMBIX
CHTYaIUsAX;

yMeeT KOPPEKTHO

KOMIIETCHTEH B
pa3JIMYHBIX CHTYa-
usx (padora B
MEXIUCITHIUINHAD-
HOIl KOMaH/Ie);
BIIaj€eT Pa3HBIMH

COCTaBJIsET IJIaH BBIPAXXaTh U
criocobamMu
peleHus 3a1a4y, 000CHOBBIBATH 110-
IIpeICTaBICHUS

JIOXKEHHS .
rpaduyeckn . bu3nuecKo

npeaMeTHON
HILTIOCTPUPYET peam HHOOPMALIH
3aJ1a4y obnacTu 3HaAHUSA
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Ynosiersopureibno
(1moporoBblii ypoBenn)

®  Jjaer onpeneIeH s
OCHOBHBIX
IMOHATHH;

¢ BOCHPOU3BOIHT
OCHOBHBIE
busmueckue
bakTel, uaeH;

®  pacro3HaeT
busmueckue
OOBEKTHI;

® 3HAET OCHOBHEIE
METOIbI pEIIEHHS
THITOBBIX 3a7a4 U
yMeeT Hx
IPUMEHSATE Ha
HPAKTHKE

yMeer paboTtare co
CIIPABOYHOH
JIHTEPATYPOIt;
HCIIOJIB3YeT
1puOopHL,
yKa3aHHbIE B
OIHCAaHUH
naboparopHoit
paboThI;

yMeert
IIPEJCTaBIATh
pe3yiabTaThl CBOEH
paboTsl

BiaIEeT
TEPMHHOJIOTHEHN
HpeIMETHOH
obnacT 3HaHuUs,;
crnocoben
KOPPEKTHO
NIpeICTaBUTE
3HAHHA B
MareMaruye cKoii

dopme

2 Komruerennusa OIIK-2

OIIK-2;

CMOCOOHOCTEL  BBIABJIATE CCTCCTBEHHOHAYUHYIO CYIHHOCTH HpOGIICM, BOSHHKAOIIHX B Xoje

MpO(ecCHOHANBHOMN IeSTeNbHOCTH, HPHBIEKATh 1A HX PEIICHUS COOTBETCTBYIOINH PU3MKO-MaTeMaTHYECKHI

armapar

I GopMHpoBaHHS KOMIETEHLHH HEO6XOMMMO OCYMIECTBHTE DS/ 3TaNoB. JTambl GOPMHPOBAHHU
KOMHCTCHIH, TPUMCHICMbIE NI 5TOTO BUIBI 3aHATHI H HCHONB3yeMble CPeCTBA OLIEHHBAHHA,
NpeJICTaBJIeHb] B TabHIe 5.

Tabauna 5- ransl popMupoBaHHs KOMIETEHIHH 1 HCIOJIb3yeMble CPEACTBA OLUeHHBAHUSA

Cocras 3uare Ymern Baanersn
OCHOBHBIE 3aKOHBI HCIIOJIB30BaTh (PHIUKO-
IEKTPOHUKH, a TAKXKE MaTeMaTHYeCKHH Haspikamu
0COOEHHOCTH MX armapar Ui peleHus 06paboTku
Coaep:xanune >ranos
IIPOSIBJICHHS B KOHKPETHBIX 3a/1a4 B IKCIIEPUMEHTATBEHBIX
yCTpOMCcTBax 00JIaCTH 3JIEKTPOHHKH U pe3yabTaTOB.
HAHOJJIEKTPOHHUKH., HAHO3IEKTPOHHKH.
e Jlexiuuy;
® [IpaKTHYECKHE ¢ JlaboparopHsie
B . 3aHATHH, paboTsr; e JlaboparopHsie
H/IbI 3AHSATHI
e jnaboparopusie e CaMocTosTensHas paboThL.
paboTer; paboTa cTyneHTOB.
Hcnoassyemple e Tecr; e JlaboparopHsle e 3amura
CPeACTBA OUEHHBAHHSA | o ycrHAN Gecena; paboThr; 1ab0paropHEIX
® DK3aMeH. e KoHcriekr pabor.
CaMOCTOATE/IBHOH
paboTsL.
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OB1pe XapaKTEPUCTHKH [TOKa3aTesedl 1 KPHTEPHEB OIIEHHBAHHS KOMITCTCHIIMH Ha
Beex dTarax npuBeneHs! B Tabnuue 6.

Ta6:mua 6 — O6mue XapaKTePHCTHKH M0Ka3aTejlell H KPHTEPHEB OUEHHBAHNS KOMIETCHIHA ITo

yTanamMm

IMoka3zaTtenan u

3HaTh Ymern Baangers
KpUTEpHH
Ob6sanaet Obnanaet
(haKTHIECKUMH H Jaria30HoM
TEOPETHYECKHMHU [IPAKTHYECKUX
. Kontposmpyet paboTy,
. 3HAHHUSAMH B yMeHHH, TpeOyeMbIX
Ot1iH4HO (BLICOKHH IIPOBOIHUT OLICHKY,
npegesnax JUTSL pa3BUTHS
YPOBEHb) . COBEPINEHCTBYET
u3ydaeMoif 001acTH | TBOPYECKHX .
. JelcTBHS padoTh
C IIOHUMAaHUEM pelLieHH i,
rpaHul abcTparupoBaHUs
IPUMEHUMOCTH npobneM
Obnapaer
Bepet oTBETCTBEH-
3Haet ¢axTsl, JIana3oHoM
HOCTB 3a 3aBEPLICHHE
NPHAHIUIIEL, MPaKTHYECKUX
Xopomo (6a3oBbii poleccel, 00Imue yMeHuii, TpebyeMbIX 32l B HCCIIGHOBATIE,
’ ’ OpUCIIOCAONHUBAET CBOC
YPOBEHbD) HOHATHA B IUTSL peIIeHHs
MOBEJICHUE K
npenenax orpeeNeHHbIX
. o06CcTOATEeNFCTBAM B
m3ydaeMoii obnacti | npobneM B 06nacTy
peleHHH IIpodieM
HCCIIEOBaHHA
Ob6nanaer
OCHOBHBIMH
O6nanaer
YioBs1eTBOPHTEIBLHO YMEHUSIMH, PaGotaet npH NIpAMOM
(moporoBLIii ypoBeHb) GasoBBIMH OOMIHMI eOyeMbIMH UL HaOOEHUH
p yp 3HAHUAMH Tpevy
BBITTOJIHEHUS

HPOCTHIX 3a1a4

Ta6una 7 — [lokazarejJd H KPHTEPHH OLECHHBAHHA KOMIIETCHIMH Ha 3Tanax

Iloxkaszareiu K
KpUTepHH

3HaTh

YMmerThb

Baagersb

Orjim4yHO (BBICOKHIA
YPOBEHB)

s (CsobosHO

BJazeeT
HaBBIKaMH
IIPOEKTHPOBAHHS
YCTPOUCTB
JJIEKTPOHHKH;

¢ (CsoboaHo

BIIaJCCT
BO3MOXHOCTAMHA

e c¢BOOOMHO
PUMEHATH
BO3MOKHOCTH
COBPEMEHHBIX
KOHCTPYKTOPCKHX
pEIaKTOpPOB B
HE3HAKOMBIX
CHUTYaIusX;

e ¢BODOIHO

e criocobeH
PYKOBOJIUTB
MEKIUCITHILTHHAD-
HOM KOMaHJIO0H;

e ¢BOOOMHO BIAJIEET
pa3HBIMHU
COBPEMEHHBIMH

e criocobamMu
NpeJICTaBIeHUs.
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COBPEMEHHBIX IPUMEHSTh buzngeckoi
Iporpamm COBpPEMEHHBIC uHbOpMaIliH B
00paboTKH u pOrpaMMBbI rpapuyeckoit u
IpeICTaBIeHUs obpaboTku u MaTeMaTHYe KO
uH(popMaIumy; [IpeCTaBICHHS dbopme
¢ (CBoGoano uHdopmaniy;
BiajgeeT CBOOOIHO HX
criocobamMu ux COBMECTHO
COBMECTHOTO HCIIONB30BATh
HCIIOJIb30BAHHS
® [IOHHUMAaeT
CaMOCTOSITETEHO
BO3MOXXHOCTH KOMIIETEHTEH B
I10JIB30BAThCS
COBPEMEHHBIX PA3IMYHBIX
COBPEMEHHBIMH
KOHCTPYKTOPCKHX CHTYaIHsIX
: CpelICTBaMHU
PeNaKTopoB; . (paboTta B Mexuc-
KOHCTPYHPOBAHHS, -
® [IOHHUMaeT LUIUTHHAPHOMN
CaMOCTOATENBHO i
BO3MOXXHOCTH KOMaH/JIe);
. TI0JIB30BATHCS
Xopomo (6a30BbIi COBPEMEHHBIX BlaJieeT Pa3HbIMH
COBPEMEHHBIMH
YPOBeHb) porpamm cnocobamMu
HporpaMMamMmu
006paboTky H [IpEICTaBICHUS
00paboTkH 1 8
[IPECTABICHHS dusngeckoi
NpeICTaBIIEHUS
uH(popManuy; uaOpMaIiH B
uHdopManuu; -
® [IOHHMAET, KaKk rpapudeckoi u
CaMOCTOSTETHHO .
COBMECTHO HX MareMaTH4eCcKoi
COBMECTHO UX
MOXHO bopme
HCIOJIB30BAThH
HCII0Nb30BaTh
® [IOHHMaeT yMmeeT paborars ¢
OCHOBHbIE COBPEMEHHBIMH
BJIaJIEeT
BO3MOXKHOCTH KOHCTPYKTOPCKHMH .
TEPMHHOJIOTHEH
COBPEMEHHEIX pelaKTopamu; N
HIpeIMETHOH
KOHCTPYKTOPCKHX HCIIOJIb3YeT
; oOnacTu 3HaHUA,
pPeNaKToOpoOB; COBpEMEHHBbIE
v criocoben
OBJICTBOPHTEILHO ® [IOHHMaeT IpOrpaMMBbI
. KOPPEKTHO
(oporoBblii yposenn) OCHOBHEIE 00paboTkH u PP
IIPE/ICTaBUTH
BO3MOXKHOCTH [Ipe/ICTaBIICHUS
HH(pOPMAIIHIO B
COBpEMEHHBIX HH)OPMAIIHH; N
rpadpudeckoii u
IIporpamMm yMeeT .
MareMaTn4ecKoi
06paboTku u [peICTaBIATh bopme
1peJicTaBlIeHus pe3yNBTaThl CBOEH P
uHpopMauu paboThl

3 Kommerennusa MK-1

ITK-1: cnocoGHocTs cTpoRTE MpocTeiie (busmHyeckue H MaTeMaTHYECKHE MOJIENH IPHBOPOB, CXeM,
YCTPOHCTB M YCTAHOBOK ONEKTPOHHKH H  HAHOYIEKTPOHHMKH pasiHIHOTO GYHKIHOHAIBHOTO
HasHA4CHHA, a TaKKe HCHONB30BATH CTAHJAPTHBIE NPOTPAMMHBIC CDPEJACTBA HX KOMITBIOTEPHOTO
MOJIEJIHPOBAHHUS

Aast  GopMHPOBAHMS  KOMIETEHIHH HEOGXOAMMO  OCYIECTBHTH PAI  JTAmoOB. )TanbI
(b()p\llip()ﬂé”{“ﬂ KOMIFCTCHIH, HPHMCHHCMBIC LIH Y1010 BH/ILI i{il!lfl'l‘lr]i’i, H HCOHOILIVEMBIC
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CpeIcrBa OHEHUBAHHA npeacrapiedbl B Tabanne 8.

Tabmuna 8— dransl GopMHPOBAHHS KOMIIETEHIIHH H HCITOJIb3yeMble CPeICTBR OLICHHBAHUS

Cocras 3Harth Ymernb Baajers
H300pa3uTh CTaHJIapTHHIMH
OCHOBHBIE IPUHIIHIIBI GYHKIMOHAIPHYIO CXeMy | MPOTrpaMMHBIMH
(GYHKLIMOHMPOBAHHUS YCTPOHUCTBA JJICKTPOHUKH | CPEICTBAMH
Conepxanue STanoB | yCTPOHCTB H IOSACHUTH XapakTep | KOMITBIOTEPHOIO
JIEKTPOHHEH H B3aUMOJICHCTBUS y3IIOB. MOJIETHPOBAHMS.
HAHO3JIEKTPOHUKH.

e JlaGoparopHble

e DK3aMeH.

paboThI; e JlaboparopHble
. o Jlexuuu; aboThl; e JlaGoparopHsle
Buawbi 3angarai T, p ’ Jlaboparop
o [lpakTHueckue o (CamocTtodTenbHas paboTel;
3aHATHS. paboTa CTyJeHTOB
Hcnoabiyembie o Jlomyck K e JlaGoparopHble e 3amura
cpeicTBA OLUEHHBAHHA 1abopaToOpHBIM paboTHl; nabopaTopHbIX
paboTtam; o Koucnexr pabot
e KoHTposnbHble CaMOCTOATEIbHON
paboTHI; paboThI.

OO61ue XapakKTepUCTHKU rokasarened u KpPUTEPHEB OLICHUBAHUS KOMIIETEHIIUH Ha BCEX DTarax

NpHBe/ICHE! B TaOIHIE 9.

Tabunua 9 — ObIHe XapaKTePHCTHKHU NOKa3aTesiell B KPUTEPHEB OLECHHBAHNS KOMIICTCHIHH 110

Tanam
IMoxazaTreau n
3uarth Ymertn Baagerno

KpUTepHH

Obsnanaet O6nagaer

(aKTHYECKUMH H JIHATIa30HOM

TEOPETUIECCKUMH IPaKTHYECKHX Konrtpomupyet padory,

OT1in4Ho (BHICOKHH 3HAHUIMH B yMeHu#, TpeOyeMbIX IIPOBOJIMUT OLICHKY,

YpOBEHb) npejienax u3yda- JUISL pa3BHTHS COBEPUIEHCTBYET

eMoii obitactu ¢
[TOHHMaHHEM rpa-
HUIl IPHMEHUMOCTH

TBOPYECKHX pellie-
Huii, abcTparupo-
BaHHs MpodiieM

neifcrBust paboThl

Xopomo (6a3oBbli
YPOBEHbD)

3uaeT QaxThl, IPHH-
LUIIBL, [TPOIIECCHI,
oblye HOHATHA B
npenenax pzydae-
Mol obi1acTi

O6nanaet
JIana3oHoM
IIPAaKTHUECKHX
yMeHHH, TpebyeMbIX
JUISL peLIIeHHs!

Bepet OTBETCTBEH-
HOCTB 3a 3aBEpIICHUE
3aJlad B UCCIICJOBAHHH,
npucrocadIuBacT CBOe
MOBEACHUE K
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OIIpeJIETeHHBIX
npobieM B obiiacTu
HCCJIEC/IOBAHHS

00CTOATEILCTBAM B
pewenuu npobiiem

YaoBieTBOpHTEIBLHO
(moporosklii ypoBenn)

O6nanaer
0a30BLIMH OOIITHMH
3HAHUSAMU

Obnanaer
OCHOBHBIMH
YMEHHSIMH,
TpeOyeMbIMH 1115
BBINIOJTHEHHS
IIPOCTHIX 3a/1a4

PaGoraet npu npsamom
HabMONCHHH

Tab6mua 10 — [Toxasaresn # KPHTEPHH OHECHHBAHMS KOMITETEHIHH HA 3TAMAX

Ilokazaresu n

3Harh Ymern Baagers
KpHTepHH
. aHAJIU3UpyeT
e CcBOOOIHO ® criocobeH PyKoBO-
CBSI3U MEXIy
IIPUMEHSATH OCHOB- JUTh MEXTHCIIH-
Pa3INYHBIMH N
HBIE IIOHATHS U IUTHHAPHON
HOHATHAMH U .
3aKOHBI JIEKTPO- KOMaHJI0H;
JaKonamu HHKH B HE3HAKO 0
- ® cBOOOAHO BlIaneeT
JNIEKTPOHUKH H A an
. MBIX CUTYaI[UsX; pa3sHBIMH
Oranuno (BoICOKHIA HAHOBIEKTPOHHKH;
® MareMaTHYeCKH cnocobamu
YPOBEHB) ®  AHATH3HpPYET
BBIPAXKATh, H IIPEACTABIICHHUS
OCHOBHBIE GH3U- .
apryMeHTHPOBaHO ¢busngeckoit
YECKHE OTIHYHSA B
N JIOKa3bIBaTh uHpOpMAIHH B
IPUHIHIAX Jeii- .
. MIOJIOKECHHS rpapu4ecKoil u
CTBHS YCTPOHCTB N .
IIPEIMETHOI MaTeMaTH4eCKoH
SIIEKTPOHUKH U
o0nacTu 3HaAHHS bopme
HAHOEKTPOHHKH
®  CaMOCTOSTENILHO
noabupaer u
® uMeer ®  KPHTHYECKH
FOTOBHT IS
HpecTaBieHue 06 OCMBICIIHBAET
JKCIIEpUMEHTA
OCHOBHBIX HOJTY4YEHHbIE
Heo0xo1uMoe
NOHSTHSX H 3HAHUA
obopynoBanHe;
3aKoHax ® KOMIIETEHTEH B
® IIPUMEHSET METObI
IEKTPOHHKH; Pa3IHYHBIX CHTYa-
. peIIeHUs 3a/1a4 B
Xopomo (6a3oBblii ® uMeer nusix (pabora B
HE3HAKOMBIX
YPOBeHb) npencTaBieHue 0o CHTYALIHSX: MEXTHCHUIITTHHAD-
; 9
OCHOBHBIX T HOH KOMaH[e)
® yMeeT KOPPEKTHO
buznyeckux ® BJAJEET PA3HBIMHU
BBIpaXKars H
ABJICHUSX, crocobamu
apryMeHTHPOBAHO
UCIIOJIb3yeMEIX B IpeJICTaBJICHHS
. 000CHOBBIBATE .
yCTpoHCTBax buznveckoi
HOJIOKEHHS
JIEKTPOHHKH, . uHGOpMaIu
Ipe;METHOI
00s1acTH 3HAHMS
YnoBaersopureasHo ® Jaer ompesesieHus [ e ymeer pabotarh co | e  miageer
(nmoporoBebIii yposens) OCHOBHBIX CHPaBOYHOH TEPMHUHONOrHet
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MOHATHH JIUTEPATYpPOH; peMeTHOH
ACKTPOHUKH HCIIONB3YeT 061aCTH 3HAHHUS;
BOCIIPOU3BOJIMT ipuOopBl, criocoOeH
OCHOBHBIE yKa3aHHBIE B KOPPEKTHO
bu3znIecKHe OTHCaHUuHU IpeICTaBUTh
OTJIN4HSA B naboparopHoi 3HAHUA B
IIPUHIANAX paboThI; MaTeMaTH4YeCKOH
JNEHCTBUA ymeeT dopme
yCTpPOHCTB OpPEeNCTaBIATE

HIIEKTPOHHKHU H pe3ynbTarhl CBOEH

HAHOBJIEKTPOHHKH paboTel

3 Tunosbie KOHTPOJILHLIC 3AJAHHA

[na  peanusauuu  BblluenepeynciieHHbIX  33aaad obyyeHUa UCNONbL3YIOTCA Cchepylouime
maTtepuanbl:
—  TUNOBbIE@ KOHTPOANbHbIE 3a4aHUA UAU WHble MaTepuansbi, HeoBXoAUMbIE ANA OLEHKU 3HaHWUH,
YMEHUM, HaBbIKOB W (MNK) OnbiTa AeATeNbHOCTH, XapakTepusyloumx STanb dopmupoBaHua
KOMMeTeHLMUI B npolecce ocBoeHna obpa3osaTesibHON NPOFpamMmbl, B COCTaBe:

3.1. Tect:
3.1.1. TeMbI TeCTOBBLIX 3aAaHHii A/ NPAKTHIECKHX 3AHATHI!

1) KuneMaryka IocTyrnare/IbHOTO JIBHUKCHHUS.

2) Kunemaruka BpamareIbHOrO JABIKEHHS.

3) JluHamuKa oCTyNaTeIbHOTO IBHKCHHA.

4) JlunaMHKa BpalllareIbHOTO JAIBUKEHHA.

5) MonexysipHast ¢pusuka. Knaccuieckue CTaTHCTHKH.

6) TepmonuHaMHUKa.

7) 3axou Kynona. HarpspkeHHOCTb.

8) [lotenmnuai.

9) MeTaJuibl ¥ IM3IEKTPHKH B 3JICKTPOCTATHIECKOM MOJIE.
10) MarHuToCTaTHKA.

11) JIpmkenue 3apsaoB H TOKOB, paboTa B MarHMTHOM I10JIC.
12) SlBnenue H1eKTPOMArHHTHOM HH/TyKIUH. DHEPIUs OIS,
13) I'apmMoumUecKue Koaebanus.

14) CBoGOHbIE H BBIHYKICHHBIE KOJICOAHH.

15) Bonust. Dddexr Jlomepa.

16) MaTepdepeniinsd ceTa.

17) Judpaxuus.

18) [onspusamwusi.

19) TennoBoe U3ITyYeHHUE.

20) Buemuuit pororpdext.

21) Buemmnuii porosdpdext. Ddpdexr Komnrona.

22) ®oronsl. [lasneHue cBera.

23) CnexTpsl.

24) BosiHOBBIE CBOMCTBA MHKPOYACTHII.

25) DneMeHTBI KBAHTOBO! MEXaHHKH.
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26) KBaHTOBasI CTaTHCTHKA.
37) Slnepuas ¢pusuka.

3.1.2. TembI TecTOBBIX 3aAaHHMIl 115t JIabopaToOpPHBIX 3aHSITHIA:

1) Kunemaruka paBHOYCKOpeHHOro BpallieHHS

2) [lunamuka Mastauka OGepGeka

3) Hsyuenne pacnpenenenns Makcseia

4) Hsyuenne pacnipenencuus Bonpiumana

5) Onpenenenune OTHOIIEHNS TEMTOEMKOCTEH T'a3a MetontoM Kiemana-/lesopma

6) HsydeHHe 211eKTPOCTATHIECKOTO [0S

7) MUsydenne cBOMCTB NMBNEKTPUKOB B MOJE INIOCKOIO KOHJIEHCaTOpa

8) Omnpenenenne oTHOCHTEMLHOM AHIIEKTPHIECKOH IPOHHUIIAEMOCTH TBEPIBIX
JUJIEKTPUKOB

9) MsMepenne yaenbHOTO HIeKTPHYECKOT0 COIIPOTHBIICHHS METAILIIOB

10) Usyuenune MarauTHOrO noss KpyIroBOro Toka

11) Oupenenenne ynensuoro 3apsna JIEKTPOHA METOI0M MarHeTpoHa

12) Mzydenue satyxarommx xone6anuii KpecTooOpa3HOro MasTHUKA

13) Usy4enue 3atyxarommx 3JICKTPOMArHATHBIX KOJIeGaHu

14) Cnoxenne B3aumuo NCPICHANKY TAPHBIX Kosebanuit. durypsr Jluccaxy

15) Usyuenue unrepdepenmnn JazepHoro usiydenud. Onsrr FOura

16) Uzyuenne mudpaximu J1a3CPHOTO H3IYYEHHS OT LIEMH U HUTH

17) Usyuenue 3aBucumoctn SHEPreTHYECKOH CBETHMOCTH CEPOTo Telia OT TEMIIEPATYPhI

18) Bremmnnit porosddexr. Usyuenne 3axona Cronerosa u nnposepka (opMys
OliHiITeiiHa

19) Usydenne cnextpa atoma Bonopona. (Iloctosunas Punbepra)

20) TynnensHbii addext B BBIDOXKJICHHOM p-n — MI€pexoie

21) Bryrpenuuii gorospdext

[Tpumep TecToBoro 3amanus mis [IPAKTHYECKOTO 3aHSITHS.

«MeTasuiel u AHIJIEKTPHKH B 3IEKTPOCTATHYECKOM 10716,
Bujer 1.

1. Yro xapakrepusyer BEKTOp noJigpusanuu P ?
1) IumonbHbIH MOMEHT eiuHMIBI 0GbeMa JHDIIEKTPUKA;
2) JIMnombHbIH MOMEHT aToMa (MONEKYITBI) HHBIEKTPHKA;
3) Benuuuny, mokasbIBaloNyo Bo CKOJIBKO pas SJIEKTPHYECKOE IOJIe, BO3PACTaeT B IUIIEKTPHKE;
4) Benuuuny, oxassIBarOIyo BO CKOILKO pas JJIEKTPUYECKOE [10JIC, YMEHBINACTCS B
JHDJIEKTPHKE.

2. YKaxute BBIpaXeHHs TeopeMsl I aycca /Ui I0oJ1s BEKTOpa NIEKTPHYECKOTO cMelieHus D .

a)ﬁ:agﬁ‘; 0) E~d§=q : B) VD=p :
(] CROGOOH p 806000
N
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r) mD ’ dg = qC805 + qcs,qg 5 JI) Vﬁ = pcaoéodu + pcaman .

N
1)a; 2)6; 3) B; 4)r; S) 6) a, 0; 7) a, B; 8) 0, B;
9a,r; 10) a, 1; 1D

3. Bo3yHbIH KOH/IEHCATOP YaCTHYHO 3AIOJIHEH JAHICKTPHKOM. B kaxoit u3 ero yacteit 6osbuIe
HaNPSKEHHOCTD MEKTPHYECKOTo MO E . a B KaKoii — anekTpudeckoe cmemenne D?
a) IEKTPHUYECKOE CMEICHHE Gonbine B obnactu 1;
_+_J._. 6) HANPSHKEHHOCTD JJIEKTPHHUECKOTO MO Gosnple B oO6macTH 1,
B) MICKTPHYECKOE CMELIeHHE OOMBLIE B obnactu 2;
2 ) HaNPSKEHHOCTH HIEKTPHIECKOrO TOJIA Gosbine B 007IaCTH 2;
1) HAPSHXKEHHOCTB HIEKTPHICCKOTO IO OTHHAKOBA B obenx obnacTsX;

E R IR IIIIRIRS
X
SERRLHALRARR

2

¢) DIEKTPHYECKOE CMEIleHHe OIHHAKOBO B oOeux obacTax.
1)a,6; 2)ar; 3)a g 4)6,8; 5)0,¢€; 6)s,r; 7)B, 1 8)
I, €.

4. HaiiTi eMKOCTb IUIOCKOTO KOHJIEHCATopa, H300paKeHHOTO Ha PUCYHKE, I
[ONOBHHA 06HEMa KOTOPOTO 3aMOTHEHO JUAIIEKTPHKOM ¢ OTHOCHTEIBHOH
IE3JIEKTPUYECKoil IPOHAIIaeMOCTho 3. Ilnomans Ka)K10H OOKIIanKH
KoHzAeHcaropa pasHa 10 cM?, a paccTosHHE Mexty Humu 1 M. OTBET 1ath B

LRSS
20200065 % 0%

nd.

5. VKakuTe HOMEp PUCYHKa, Ha KOTOPOM H300paXCHBI IMHMH BEKTOPA NEKTPUYECKOH HHIyKIHH D
Ha TpaHHIE pasziena JBYX JHIEKTPHKOB C &1 < &2.

&2 & €1 &2 £; £ £ &
1. 2. 3. 4.

[IpuMep TECTOBOIO 3a/laHus JUlst 1TaG0opaTOPHOTO 3aHATH.
ONPEJEJIEHUE YAEJIBHOI'O 3APAIA 3JIEKTPOHA METOJOM MAT'HETPOHA
BapuanT 2

1. TTo KaKo# TPASKTOPUH [BIKETCA B 0OIIEM Cilydae 3apsDKCHHAs HacTHHa B OIHOPOIHOM
MarHUTHOM 110JIe?
Otgetsl: 1) o npsiMoi;  2) o napaboite;  3) 1o runepbone; 4) 10 crMpay; 5) 110 OKPYKHOCTH.
2. TlapasinensHo IpsAMOMY IIPOBOIHHKY Ha HEKOTOPOM pacCTORHHH
OT HEro, JBHKETCH CO CKOPOCTBIO ¥ JIEKTPOH. YKa3aTh Ha PUCYHKE
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HanpasiieHue cuibl Jlopenna, neHcTByIomIel Ha MTEKTPOH, eCIH 110 IIPOBONHUKY MYCTHTH TOK 1.

3. Tpu yacTHIBI ¢ ONHHAKOBBIMH MaccaMH H 3apsilaMH BJIETAOT B OJHOPOJHOE MAarHUTHOE HoJie
¢ Pa3HbIMH CKOPOCTSMH, KaK IIOKa3aHo Ha pucyHKe. [Ipuuém v, <p, <
_’ o
Us v3. Kax cootnocaTes Mexy coboit ux neprosl BpatneHus 17
—
U5
o~ \ g
S & &  Orsersr DI <T:<Ty;, )T,>T,>Ty;, NT;=T,=T;;
9 9 g

4) JIns oTBeTa JaHHBIX HEIOCTATOYHO.

4. MHKpOYACTHIIBI BIICTAIOT B OIHOPOHOE MATHUTHOE HIOJIE ¢ [IOCTOSHHOM CKOPOCTBIO, Kak
IIoKaszano Ha pucyHke. Kakoi 3apsa MMeroT qacTuin?

a)qi=+q; ©6)qx=+q; B)q:;=-+q;
—p
@ B 9 NQ=-q; MWq=-q e)qs=-q;

q: x)q =0; 3)qp = 0; n)qz=0.

v

qs

Otsetel: 1) a,6,8;, 2)r, 1, e; 3)x,3,u; 4)a, e, 3;
5)B,I,3; 6)6, K, u

5. Kaxoe 13 npHBeneHHbIX HibKe BBIPa)KEHHH MpeacTaniseT coOoi CHITY, IGHCTBYIOIIYIO Ha
TIOIOKHUTENBHO 3aPsDKCHHYIO YACTHUILY, JIBHKYIIYIOCS OHOBPEMEHHO B JJIEKTPHYECKOM H MATHHTHOM
nossx?

i) F‘qu+q[l§,5} 2) F =ql7?+q[5,l§} 3) F = qE+q(l§,l3}
4) F =qE+q(5,E).

3.2. TeMBI KOHTPOJIbHBIX paGor:

1) Mexanuka nocTynaTepHoOro u BpaIlaTEILHOTO JIBHIKEHHUS.
2)  Monexynspras Gu3MKa U TepMOIHHAMEKA.

3)  DnexTprueckoe mose B Bakyyme u cpeje.

4)  DnexrpoMarseTusm

5)  KonebGanus u Bonub

6)  Bonnopas ontuka

7)  KsanToBble CBOHCTBA H3NTYUCHUS

8)  ChexTpsl u cBOiiCTBA aTOMOB

9)  Ksanropas mexanuka.

10)  Ksanrossle cTatucruku. ®usuka TBEPIOro Tea.
11)  ®usuxa atomMHOrO ss1pa 1 DJIEMEHTAPHBIX YaCTHII
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[IpHMepBI KOHTPOIBHBIX PadoT.
KOHTPOJIbHASI PABOTA 110 KBAHTOBBIM CBOUCTBAM U3JIVUEHWA
bunet Nel.

1. TTpu MOMOIIN HHAYKIIHOHHOTO YCKOPHTEILS JEKTPOHOB (6etTarpoHa) MOXKHO MOTYYHTH

doTonbl ramma-ydelt ¢ sHepruei 100 M»B. Kaxosa [/THHa BONHBI 2THX Tydel? OTBET Aarh B CH.

2. ®oTtoHbl PEHTICHOBCKOTO U3JIYYCHUA UCOBITHIBAIOT KOMIITOHOBCKOE pacCesHHE Ha cnabo
CBA3aHHBIX 3JIEKTPOHAX BEIIECTBA, repenansast UM IIpH 9TOM 4YacTh CBOEH JHEPIUH. Ha ocHoBanuH,

KaKAX 3aKOHOB MOYKHO OIIEHHTH JUTHHY BOJIHBI paCCEIHHOTO U3JIy4eHUA?
a) Ha ocHOBaHUH 3aKOHA COXPAHCHHA HMITNECa CHCTEMBL $OTOH-IIEKTPOH.
6) Ha ocnoBaHuH 3aKOHA COXPAHCHHA SHEPTUH CHCTEMBI ($OTOH-aTOM BEIIECTBA.
8) Ha ocHOBaHHH 3aKOHA COXPAHCHUS HMITY/IbCa (oTOH-aTOM BELIECTBA.
r) Ha ocHOBaHHH 3aKOHA COXPAHEHHA SHEPIHH CHCTEMBI (OTOH-INEKTPOH.
Otsetsi: 1) a, 6; 2) 6, B; 3)B, T 4)a,T; 5)a; 6) 0; 7) B.

3. ViMeroTes Ba abcoMOTHO YEpHBIX Tena. Temmeparypa IepBoro U3 HUX COCTaBILICT 1450 K.
Oupenenuts B CH TeMueparypy BTOpOTO Tela, CIH OTHOUICHAE SHEpreTHYeCKOrd CBETUMOCTH

[1epBOTO TeJa K YHEPreTHYECKOl CBETUMOCTH BTOPOTO COCTABIACT 16/81.

4. KpacHas rpaHuna JUisl [UTaTHHBL JIEXHT OKOJIO 200 uM. Eciu miaTHHY HPOKaIHTh HPH
BBLICOKO}1 TEMIlepaType, TO KpacHas IpaHHia dorospdexra craner papHoH 220 HM. Ha cxompKo

3JIEKTPOHBOJIBT YMCHBIIHATCA pa60Ta BBIXOJIa JIEKTPOHA U3 IUIaTHHEI B PE3YJIBTATC IIpOKa.HHBaHI/IH?

5. Haiiti paGoTy BBIXOZa 2JIEKTPOHA C TIOBEPXHOCTH dotokatosia, eciu NpH oOIyuCHHH €T0
CBETOM ¢ JUTHHOM BOJHBI 560 HM 80% 3HEpruu $HoTOHA pacxopyeTcs Ha BbIpbIBaHHE YIeKTpoHa. OTBET

JIaTh B JIEKTPOHBOJIbTAX.

6. Temmeparypa abCONFOTHO YEPHOIO TeIa 127°C. TTocre MOBBIILIEHHUS TEMIIEPATyPhbl
CyMMapHas MOLHOCTP H3JIy4CHHS YBEIHUMIACk B TPH pasa. Ha cxonbKo rpaxycos Lienbcus

NOBBICHJIACH HTPH 3TOM TeMIieparypa Tena?

7 Kak W3MeHHTCS dHepIHs, MepeapaeMas NajlaioiiM GOTOHOM JICKTPOHY TpH

KOMITTOHOBCKOM pacCesiHHi PEHTTCHOBCKHX nyqeﬁ, NpH YBEIHYCHUH yIjia paccessHus OT HYJIA 10

180°7
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Orsetsl: 1) He n3mensercs. 2) YBemuuuBaercs.  3) YMmenbinaercs.
4) Cpe/i IpUBENEHHBIX OTBETOR [PaBHIBHOIO HET.

8. Ha ckostbko rpazycoB nonusunace 6o TeMIieparypa 3eMHOT0 11apa 3a CTOJETHE, eClTH OBl Ha
3eMUTIO He MIOCTyNala COTHEYHAS SHEPIHA, a IIOTEPHU SHEPrHH OBUTH O0YCITOBICHBI IMUTL H3TyYeHHEM?
Pannyc 3emim npussts pasueM 6,4-107 m, yrenbHyo ternoémrocts 200 x/(kr-K), miotaocts 5500

KI/M ", CpeHIon Temiteparypy 300 K, koadpunuent noromenus 0,8,

9. Ilapasiensubiii nydok MOHOXpPOMAaTHYECCKOIO CBETA ¢ JUTHHOM BOJIHBI 662 HM NajiaeT Ha
3a4E€PHEHHYIO IOBEPXHOCTH M IIPOH3BOJMT Ha Hee Nasienne, papHoe 0,3 MxIla. Onpenenute 8 CHU

KOHIICHTPAIHIO (POTOHOB B CBETOBOM IMYUKe.

KOHTPOJIb 10 ®U3UKE TBEPJIOI'O TEJIA
buner Ne2.
1. YeMy paBHa HHIyKIIMS MATHHTHOTO TOJIS B 0GhEMe CBEPXITPOBOIAHHKA, TOMEILEHHOTO BO
BHCIIIHEE MArHHTHOE 10JIe ¢ HHIYKuued 2 Ti?

Otsetsr:1) foctrraer 6eckonedno Gosmbimoro 3Hadenus. 2) 6onpime 2 Tn. 3) 2 Tn. 4) 0.

2. Temnieparypa BEIPOKICHHS JJIEKTPOHHOTrO rasa Juid re3us pasna 18000 K, a ansa cepeGpa ~ 64000
K. Ha ckombko 3B sneprus ®epmu B cepebpe Gomblie sHeprud Pepmu B ne3uu?

3. BO CKOJIBKO pa3 mIOTHOCTH COCTOSHMI Y KpucTanna 6epusuins o6séMom 2 cm’ IIpH 3Hepruu 12 5B
Gonblue, yeM y KpucTanaa Meau 06bEMom 1 o’ IpH 5Hepruu 7 5B?

4. U3 xprcramna Mean o6béMoM 16 cm’ BBIPE3ai KpHCTALT 06BEMOM 4 oM. Bo CKOJIBKO pas

YMCHBIIUIACH IIOTHOCTE COCTOSHUH [IPH 3HEPTHH, PaBHOH 2 HB?

Otsersl: 1) He namenunace. 2) B \/5 pas. 3) B2 paza. 4)B 4 paza.

5. Vkaxwure, 1j1e Ha 30HHOH cxeMe pacmionaraercs yposens @epmu nnpu 7= 0 K B

HEBBIPOKACHHOM JOHOPHOM IIOJTYHPOBOIHHKE?
Otsetsr: 1) BOIM3M cepenumb 3aNpeeHHOH 30HbL; 2) B BANEHTHOH 30He, BONIU3H ed [IOTOJIKA;

3) B 30HE IPOBOAUMOCTH, BOIH3H e IiHa; 4) B 3aNpelneHHol 30He, BOIU3H HA 30HbI
TIPOBOLMMOCTH, MEXTY YPOBHAMH JOHOPOB H JTHOM 30HEI TIPOBOJTUMOCTH; 5) B 3alIpelueHHOH 30He,

BOIH3HM ITOTOJIKA BaJICHTHOMH 3O0HBL, MCXIY YPOBHAMH aKIENTOPOB H IOTOJIKOM BAJIEHTHOH 30HLI.
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6. JlnuHa BOJHB! KPACHOH IPaHMIbI doroaddexTa CypbMIHO-IIE3HEBOTO doTokaroa pasHa 650 HM
(TIpu OYeHb HM3KHX Temreparypax). [TiHa BOJIHE! KPacHOM IPaHUIBI COOCTBEHHOM TPOBOIUMOCTH
papna 2,07 MkM. HaliTu B 5B 5HEpruio Ha 30HbI IPOBOAMMOCTH JAHHOTO HOAYITPOBOJAHHKA.

7. KoHIEHTpalMs HOCHTeN el 3apsjia B rFepMaHiy IIpH TeMIICparype 300 K paBna 2- 10" 1/, Ipn
yBEUYEHHH TEMIIEPATYPhI KOHIICHTpallHs HocHTENeH Bo3pocia 10 2 10%° 1/m°. Ha ckonbKo rpaaycoB
[lenbcHust yBEJIMYHIIACh temreparypa? [lupuHa 3anpeleHHOH 30Hb! FCPMAHHA paBHa 0,75 3B.

8. HaifTH B MKM [JIMHY BOJIHBI, COOTBETCTBYIOLIYIO KPAKO COOCTBEHHOTO MOTTIOHICHHS TepMaHud
(mmupyHa 3anpeueHHo# 30161 0,75 aB).

9. KOHUEHTpALKs HOCHTe el TOKa B COOCTBEHHOM KPEMHHH paBHa 510" cM™, OXBHKHOCTH

2
anextpoHos — 0,12 M7/B-c 1 IBIPOK — 0,05 M*/B-c. Onpenenuts B MOM cONPOTHB/ICHAE KPEMHHEBOTO
CTEPIKHsL JUTHHOM 2 CM U CCHEHHEM 1 Mm%

3.3. ClINcOK MHAHBHAYAILHBIX TBOPYCCKHX 3a1aHMI:

1)Kunemarnka MaTepHaIBHOH TOYKH.
2)JluHaMHKa IOCTYNaTeIbHOrO IBHKCHHUA.
3)/IuHaMuKa BpallaTreIbHOTO IBHKCHHS.
4)PaGota ¥ SHEprus. 3aKOHBI COXPaHCHHS.
5)Kitaccuueckne CTaTHCTHKH.

6) TepMoHHaAMHKa.

7)3axon Kynona. HanpsokeHHOCTb.
8)ITorenupan u paboTa.

9)MeTaibl { AHIIEKTPUKH B HNEKTPOCTATHICCKOM MOJIC.
10) MarsurocTaTuKa.

11) JIpmxeHue 3apsaaoB H TOKOB B MarHUTHOM T10JIC.
12) DnekTpoMarHuTHas HHIYKIHS.

13) Konebanusi.

14) BomnHbl

15) Uutepbepenius.

16) Indppaxuus.

17) Tennosoe H3JIyueHHE.

18) Buemnuit porosddext. Dbdexr Komnrosa.
19) ATOMHBIE CIIEKTPBL.

20) KBanToBas MexXaHHKa.

21) KBaHTOBEIE CTATUCTHKH.

22) duznka TBEPIOTO TeNa.

23) PannoakTHBHOCTb.

HpI/IMepr HHIHUBHAYAJIBHOTO TBOPYECKOIO 3aJIaHHA:

buser 5.
IMorennual u padora
1. DNEKTPOH, JBHIAsACh H3 COCTOSHHMS MOKOS B SMCKTPUICCKOM noJie, JOCTUT CKOPOCTH 1,5-10* xm/c.
Kaxy:o pa3sHoCTb MOTEHIHAIOB [IPOIIE SNEKTPOH?
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2. Merannudeckuii wap pagmycoM 61 MM u ¢ IoTeHIHAIOM 469 B okpyxaroT HesapsyxeHHOMH
chepuyeckoit 06004kt pamguycom 452 mm. Kakum OyzeT noTeHIMAaN mapa nocie Toro, Kak o Oyner
COCTHHEH ¢ 060JI104KO?

3. JlBa TOUEUHBIX BMEKTPHUYCCKUX 3apsjia 56 K01 v 10 uKor HaxonaTes B BO3]lyXe Ha pacCTOSHUH 42 cM
ApyT OT Apyra. ONpenenuTh NOTEHIHAN OIS, CO3NABASMOrO STHMH 3apsiaMH B TO4YKe, Haxojsmeiics
Ha paccTosunu 60 ¢M OT IIepBoOro 3apsiaa u 61 cM oT BTOPOTO.

4. Paamycel JByX NMpPOBONSAIIMX KOHICHTpHYeCKHUX chep 44 cM u 232 cm. Ha raxnoii pPaBHOMEPHO
pacnipesenén 3apsin 277 nKn. Haiitu pasHocts notennuaion MeXIy cepamu.

5. BeckoHeUHO JUTMHABIH PAMOii [POBOMSIIHNH HHIMHAD pamuycoM 1521 mMrm PaBHOMEPHO 3apsiKeH ¢
JUHEHHOH IIIOTHOCTHIO 3apsna 8 uK /. ONpeneniTs pa3HOCTh HOTEHIHATOB JIBYX TOYEK TOrO MO,
HAaXOIVAIMHKXCS Ha pacCTOSHIH 44 MM H 261 MM OT moBepxHOCTH IHIHHIpA.

6. OnpefieuTh MOTEHUMAN HA PACCTOAHHH 3] MM OT OCH OJHOPOMHOrO OECKOHEYHO ITHHHOTO
AUSNICKTPHIECKOr0 CTEPXKHA (¢ = 15) pammycom 15 mm, ecnm CTEPXKEHb 3apsDKeH ¢ O00BEMHOM
mwIoTHOCTEIO 20 MkKn/M™. ITotennuan na ocn CTEPXKHS IIPHHATH PABHBIM HYJIIO.

7. loTeHUMAn JTEKTPHYECKOTO MONA HMEET BHI: @=10(x*+y*)+20z> (B). Haittn MOIYTTb

HaMpsHKCHHOCTH I10JISL B TOYKE ¢ KOOPAMHATAMH: X =544 cM, y =261 cM, z =374 cm.

Buner 8.

Papnoaktusnocts.
1. C nmomompo cyetunka I eHirepa HCCIENyeTCss CKOPOCTh paciaja HEKOTOPOr0 pagHOaKTHBHOTO
H30TONA. B Ha4anbHELI MOMEHT BpeMeHH cueTdyHk Aaet 97 mMmynscos 3a 10 c. Kakoe umcio
HMITYTbCOB N1aCT CYETYHK MO HCTEYEHHH BpeMeHH, paBHOM 1/2 T, re T - IIEPHON TIOJIypactazia, 3a Te
xe 10 ¢? Cuprars 7>> 10 c.
2. Ilepuon monypacmasna dbocdopa 2P paBen 16 cytok. Halitn aktuBHOCTB npenapara 2P yepes 30
CYTOK, €CJI1 HayanbHad akTHBHOCTH 141 MxKropu. OTeeT nath B KBk,
3. HaiiTi aKTHBHOCTB pamHOAKTHBHOTO H30TOMA Harpus “*Na, macca KoToporo paBHa 18 Mkr, a 1repron
nonypacnana 11 gacos. Oteer gats 8 CU.
4. AKTHBHOCTbH HEKOTOPOTO palinousorona ymenemaercs B 9 pas 3a 19 cyrok. Haiitu ero Iepuos
noytypaciiazna (B cyTkax).
5. Haiita Bo3pacT apeBHHX nepeBsSHHBIX TIPE/IMETOB, €CIIH y/e/lbHAs aKTHBHOCTh M30TONA YIIepona
C-14 y Hux cocrasnser 1/8 yaenbHOM aKTHBHOCTH 9TOr0 € H30TOIA B TOJBKO UYTO CPYOIEHHBIX
Aepesbax. [lepuon nomypacnana C-14 pasen 5865 et
6. IlokouBIIeeCs AP0 PATHOAKTHBHOIO SEMEHTA (Maccooe umcio 172) ucmycraio O-9acCTHLY C
KHHETHYECKOH dHepruelt 5 MoB. Kakyo nomo monHoi SHEPTHH, 0CBOOOXKIAEMOM B 3TOM Mpouecce,
COCTABJIAET SHEPTHsL OTAAYH JTOYEPHETO sapa?
7. CBobGomHO moKoHBIIEecs aapo pumus Olr ¢ SHEprueH Bo3Oyxjenus 106 kB meperwio B
OCHOBHOC COCTOSIHHME, HCIYCTHB Y-KBaHT. BEIYHCIHTE OTHOCHTENBHOE H3MEHEHHE JHEPIHH Y-KBaHTa,
BO3HHKAIONIEE B pe3y/IbTaTe OTAAYH A1Ipa.

3.4. Coucox na6opatopHbix paGor:

1) Kunemaruka PaBHOYCKOPEHHOTO BpAIlEeHHs
2) Jlunamuka mastauka ObepGeka

3) Usydyenue pacnpenenenus Makcgesa

4) Wsyuenne pacnpenenenus Bonbivana
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5) UWsydeHue TepMOJHHAMHMYCCKUX HPOLECCOB

6) Vayuenne CBOWCTB IMAICKTPHKOB B [0JI€ IIOCKOTO KOHJICHCATOopa

7) OmnpejieneHne OTHOCHTEILHON JUAVIEKTPHYECKOH IPOHHIIAEMOCTH TBEPABIX JIHIICKTPHKOB

8) VisMepeHHe yIENbHOIO JICKTPHYECKOrO COIPOTHRIICHHA MECTALIOB

9) MzyueHue MArHUTHOIO MOJIA KPYTOBOIO TOKA

10) OnpeeneHue yaeapbHOTO 3aps/ia SJIEKTPOHA METOI0M MarHeTpoHa

11) Usyuenue 3aTyXarlomuX IEKTPOMarHHTHBIX koseOaHHM

12) U3yuenue BBIHYXICHHBIX JIEKTPOMArHUTHBIX KonebaHHuH

13) CnokeHue B3aMMHO MEPIEHAUKYISPHBIX konebanuii. Guryps! Jluccaxy

14) V3yuenue HHTEPPEPESHIIHH JIA3EPHOTO 3Ty HCHHA. Omprt FOHTA

15) Usyuenne audpakiiny CBeTa. ([TudpakiMOHHAS PeIneTKa)

16) Mi3yueHne 3aBECHMOCTH SHEPreTHICCKOH CBETHMOCTH CePOro Tena OT TeMIepaTypel

17) Bremmuit poTorddext. Mzydenue 3akoHa CrojteToBa ¥ IIpoBepKa (popMyIibl DHHIITEHHA

18) TynnenbHELA S3QGEKT B BEIPOKICHHOM p-Nl — IEPEXOLL

19) Bayrpensuit GpotoaddexT.

20) Onpejie/ieHre [MUPHHBI 3AMPEIICHHOH 30HBI MOTYIPOBOAHUKA 110 TEMIIEpaTypHOU
3aBHCHUMOCTH 0OpaTHOIO TOKa AHO0MA.

3.5.TeMblI /15l CAMOCTOSITE/IbHOM paGoThI:

1. Kunemaruxa.

2. JIuHAMHKa TOCTYIaTeIbHOTO JIBKKCHUS.
3. JlunaM¥Ka BPAIIATENBHOTO IBHKEHUS.
4. MonexynspHas pu3HKa.

5. Knaccuyeckue CTaTHCTHKH.

6. TepmoguHaMuKa.

7. DneKTpocTaTuKa.

8. ITocTOSIHHBIHA TOK.

9. MarauTHoE I10JI¢ B BAaKyyMe€.

10. MarauTHOE 110JIE€ B BEIIECTBE.

11. YpaBHeHus Maxcsemia.

12. KoneGanus.

13. Bonssl

14. BoiHOBas OITHKA.

15. Atomuas u3HKa.

16. KpanToBas MeXaHHUKa.

17. KBaHTOBBIE CTATHCTHKH.

18. PagsoakTHBHOCTH. JJIEMECHTAPHBIC TaCTHLBL.

3.6. Crincox BonpocoB /st AH(depeHIINPOBAHHOTO 321€TA BO BTOPOM cemMecTpe:

1. Kunemaruka. HopMaipHOE U TaHTCHIHATBHOS yCKOPEHHC.

2. KuHeMarHKa BpallaTeIbHOTO ABMIKCHUA. CBsI3b MEXKIy YIVIOBBIMH H JTAHCHHBIMU
YCKOPEHHAMH.

3. Jlumamuka. 3akoHbl HbroTOHA.

4, JIBMKEHHE CHCTEMbl MATEpHAJIBHBIX TOYEK.

5. OcHOBHOE YpaBHEHHE THHAMHKH [TOCTYTATEILHOTO JIBHIKCHHSA IIPOM3BOJIHHON CUCTEMBI TElL.

6. Cunpl B MCXaHHKE.
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Kunernueckas sneprus.
Pabora n MmomHocTs.
KoncepBaruBsHbIe CHITEL

. [lotennnaneuas sneprus.
11.
12.

CBA3b MWy NOTEHIHATBHOI 3HEPruel u cHiIoi.

OcHOBHOE ypaBHEHHe TMHAMHKH BPAIATENLHOTO JIBHKEHUS OTHOCHTENIBHO HEeNOABHKHOM
TOYKH.

YpaBHeHHE THHAMHKH BPAIIATETBHOIO [BHKEHHS OTHOCUTEIBHO HENOJBHKHOH OCH.
MowmeHT unepnun.

Kuneruyeckas sneprus Bpararomerocs rea.

PaBora BHemHUX cH npu BpameHnK TBEPAOTO TejIa.

3aKOH COXpaHEHHS MEXAHHYECKOM JHEPTHH.

Yiap abcoTIOTHO YIIPYTHX H HEYIPYTHX Tel ¢ TOUKH 3PCHHA 3aKOHOB COXPAHEHHSL.
3aKOH COXPaHEHHS MOMEHTA HMITYIIbCA.

Heunnepunansrsie cucremsr orcuéra. Criip HHEPLHH.

Lentpobesxnas cuna uneprmm.

Cuna Kopronuca.

Hpunnun otHocutensHOCTH Nanunes.

PensatuBucrckas mexauuka. [Tpeobpasosanus Jloperna.

CrenctBus n3 npeoSpazoBanuil Jlopenna. OnHOBpPeMEHHOCTS COOBITHIA B pa3HBIX CUCTEMAax
OTCUETA.

Crenctsus u3 npeobpazoBanuii Jlopenua. JInuHa Ten B pa3sHBIX CHCTEMAX OTCUETA.
Crencrsus u3 npeobpaszoBanuii Jlopenna. JiurensnoCTh COOBITHIA B PasHBIX CHCTEMax
oTCcuéTa.

Penstusuctekas kunemaruxa. Cioxenue CKOPOCTeH.

PenstuBucTCKAs nuHAMUKA.

PenstuBncrckoe Beipaxenue s SHEPrHH.

Bsaumoces3p Maces! u sHepruy.

HonsTue 06 obuieii Teopun oTHOCHTENbHOCTH.

YpaBHEHHE cOCTOSHUS HACATHHOTO ra3a (YpaBHeHue Menneneepa-Knaneiipona).
Hasnenue. OcHoBHOE ypaBHeHUE MOJIEKYTAPHO-KHHETHIECKON TEOPHH.
Temmeparypa.

Buyrpennsist sneprus. Temnora u pabora. [lepBoe Hauano TepMogUHAMUKH.
CKopocTH ra3zoBsIx Monekyi. OmbIT Ulrepna.

Pacnpenenenne monexyn rasa mo ckopocTsiM. Dynkius pacipenenenus Makcsena.
HaunGonee sepositnas, cpenuss KBaJparHiHas u Cpe/iHsd apHYMETHIECKast CKOPOCTH MOJIEKYIT
rasa.

Pacnpenenenne Makcsenina 1o 3HaueHMAM KHHETHYECKOTH 9HEPTHH.

®opmyna MakcBena IS OTHOCHTETbHBIX CKOpocTei.

Bapomerpuueckas gpopmysna.

Pacnpenenenue Bonbivana.

Tennoémrocts raza. dopmyia Maiiepa.

Uzoxopuuecknii nponecc.

M3obapuueckuit npomnecc.

Msotepmuueckuii nponecc.
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AnunabaruyecKuil pouecc.

TToMUTPOIMYECKHE TPOLECCHL.

O6parumsirii nuki Kapso.

Heobparumbiii ki Kapao.

OHTpOIUI.

Vi3MeHeRHe YHTPONUHI NPH 0GPATHMBIX M HEOOPaTHMBIX NPOLECcaX.

Bropoe Ha4ano TepMOJMHAMHKH.

CBoGonHas ¥ CBs3aHHas Heprus. PU3HICCKUH CMBICI SHTPOIHHU.

CTarucTHYECKUH CMBICII SHTPOIIHH.

TpeThe HagasI0 TEPMOAUHAMHKH.

PeanpHble raspl. YpasHenne Ban-nep-Baaibca.

®a3oBbIe IPEBpAINCHHS.

JnekTprHUecKHii 3apsil. 3aKOH COXPaHEHHS HNEKTPHICCKOTO 3apsiia.

B3auMOICHCTBHE MEKTPHUECKUX 3apsIoB B BaKyyMe. 3aKoH Kynona.
Jnextpudeckoe noje. HanpsokEHHOCTH 3MEKTPHIECKOTO MOJIA. CunoBble JIMHAH.
[TpUHIMUII CYTIEPIIO3UIHH EKTPHICCKHX TOJIEH.

[Tone mumons.

Teopema Octporpajickoro-I'aycca Uisl BEKTOpa HATIPSOKEHHOCTH JIEKTPHYECKOTO NOJIS.
TTose 6ecKOHEeYHOH OMHOPOIHO 3apsKEHHOH TIOCKOCTH.

ITone BYX PABHOMEPHO 3apPKEHHBIX [IIOCKOCTEH.

[lonAeMOTOPHBIE CHIIBL.

[Tosie 6eCKOHEYHOTO 3apsKEHHOTO LIHIHHIPA.

[Tone cdepruuecKoil POBOIIECH TOBEPXHOCTH.

[Tose 06BEMHO-3apAKEHHOr0 HIapa.

Tuddepennuansras popma Teopemsl l'aycca.

ITotenmpan. Pabota CHI 3NEKTPOCTAaTHIECKOTO MO,

DHeprus B3aHMOJIEHCTBUS CHCTEMBI 3apA/I0B.

Cps3b MEXLY HANPSKEHHOCTHIO JEKTPOCTATHYECKOTO TOJIA M TIOTEHIHATIOM.
Pa3HOCTH TTOTEHIIHAJIOB MEYXK/LY TOUKAMH 011, 00pa3oBaHHOIO GeCKOHEYHOH 3apKEHHOM
IIOCKOCTBIO.

Pa3HOCTH MOTEHIMAIOB MEX LY TOUKAaMH 101, 00pa3oBaHHOIO IByMs 0eCKOHEUHBIMH
3apSKCHHBIMH ILIOCKOCTAMH.

Pa3HOCTb IIOTEHIHATIOB MEX/Ly TOUKAaMH IOk, 00pa30BaHHOI0 OeCKOHEUHBIM 3apsKCHHBIM
JUTMHHBIM LHJIHHIPOM.

Pa3HOCTD HOTEHIMAIOB MEXLY TOUKaMH T10J1s1, 06pasoBaHHOr0 3apsKEHHON ITyCTOTENOMH
chepoi.

PasHOCTH [OTEHIMAIOB MEXLY TOUKAMH [OJTs BHYTPH 005EMHO-3apsDKEHHOTO Hapa.
[UpKy/SIHs BEKTOPA HAMPSHKEHHOCTH SMEKTPOCTATHICCKOTO TOJIS.

[Monspu3anud JH3IEKTPUKOB.

CerseTodeKTPHKH.

BekTop IeKTPHYECKOrO CMETICHIA (anexTpuyecKas WHYKIHS).

[ToToX BEKTOpa MEKTPHISCKOro CMCIICHHUA.

Wsmenenue BexTopos E u D Ha rpanule pasiena IByX JIMDIIEKTPHKOB.
Pacripejie/ieHAE MIEKTPHYESCKHX 3apAJI0B Ha IIPOBOJIHHKE.

HanpsxEHHOCTH T10J1s BOMH3M NOBEPXHOCTH 3apsOKEHHOTO MTPOBOHHMKA.
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CBOHCTBO 3aMKHYTOH IpoBOIsIieil 060 I0UKH.
DIIEKTPOEMKOCTb.
Konnpencaropsr. Coennnenue KOHIEHCATOPOB.
DHEPIHs 3aPSIKEHHOTO IPOBOJHHKA.
DHeprys 3apsKEeHHOr0 KOHAEHCATOPA.
DHEPrust AIEKTPHYECKOTO OIS,
HocTosHHbIH a5eKTpHYecKhii TOK. Onextpudeckuii Tok. [InotHOCTS TOKA.
YpaBHEHHE HENPEPHIBHOCTH.
ONEeKTPOMBHXKYIIAS CHIIA,
OGo6ménHblii 3akon OMa i HEOJTHOPOIHOTO YYaCcTKa HEH.
Pasperpiénnsie nenu. [pasuna Kupxroga.

100. Momnocts Toka. 3akon Jixoyis-Jlenia.

o

30.
31.

3.7. Cuncok Bonpocos juist 3a4eTa B TpeTbeM ceMecTpe:

CrarHdeckoe MarHuTHOE 11071€ B BaKyyMme. BeKTop MarHHTHOH HHIYKIHH.

3axon buo-Capapa-Jlaraca.

Marnurhoe one npsamoro Toka.

MaruuTHOE 10116 KpyroBoOro Toka.

MarnuTHOE MOJTE ABHKYIIETOCH 3apsija.

3axon Amnepa. Cuua, feficTByromas Ha IIPOBOIHUK C TOKOM B MarHUTHOM IIOJIe.
KoHTyp ¢ TokOM B MaruutHoM moie.

Cuna Jlopenna.

JBroKeHHe 3apsKeHHOM YacTHIL! B OJJTHOPOJTHOM MarHHTHOM IIOJIE.

. Dpdext Xonna.

. Hupkynsauus BekTopa MarauTHOIM HHIYKIIHH.

. MarauTtHoe none conenounna.

- MarautHoe nose Toponza.

. Pabota no nepemernenuro nposonuuka u KOHTYpa ¢ TOKOM B MAarHUTHOM TIOJIE.

- Marnuthoe none B semectse. HamaramueHHoCTS | HaNpsHKEHHOCTH MArHUTHOTO TTOJIS.
- MarsnTHEle MOMEHTBI 2TEKTPOHOB M aTOMOB.

. lnamaruerusm.

. ITapamaruerusm.

. CoiicTBO (heppoMarHuTHBIX MaTepHasos.

- Maranromexasirdeckuii a¢dexr.

. [Ipupona crioHTanHO# HAMATHHYEHHOCTH beppoMarneTHKoB.

. llpenomnenne sexropos E u H na IpaHHIE pazjiesia IBYX OAHOPOIHBIX MAarHETHKOB.
- SIBNEHME BNIEKTPOMATHUTHOMN HHYKIHH.

. DIeKTpoBHKyImas CHia (3.0.C.) HHAYKIHH.

- llpupona sBienus snekTpoMaruuTHON HHIYKIHH,

. Buxpessre Toku (toxu ®yxo).

. SIBnenne caMouBIyKIHH.

. Bsaumnas nuayxims.

. DHEPIUs MArHUTHOTO I1OJI4.

Buxpesoe anekrpuueckoe none.
Tok cMemenns.
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32. YpasHenus Makcpena.

33. CKOPOCTh PaCHpOCTPAHEHH s MIEKTPOMArHHTHOTO TIOA.

34, PensTHBHCTCKAS TPAKTOBKA MATHUTHBIX ABJICHHH.

35. lapMOHHYECKHE KOJeOaHUA ¥ HX XapaKTCpHCTHKH.

36. OcHOBHOE YpaBHEHHE THHAMHKHA rapMOHHYCCKUX xosiebanuit. [apMOHHYECKUA OCHHILIATOD.

37. Maremarn4ecKuil MasiTHHK.

38. dusnyecKuil MasTHHK.

39. IIpy*MHHBIH MaATHHK.

40. Ipencrasienne KoeOaHHH MOCPEACTBOM BEKTOPHBIX JHarpaMm (MeToJl BEKTOPHBIX
JMarpamMmm).

41. CrioxeHHe rapMOHHYECKHX KoJebaH il HanpaBIeHHBIX BIOJE OIHOM IPAMOH.

42. buenus.

43. CIOXeHHE B3AUMHO TIePIIeHIHKY/IIPHBIX KoeOaHuH. Ouryps Jlnccaxy.

44. CpoGoIHBIE 3aTyXarOLHE MEXaHHICCKUC KojeOaHus.

45, XapaKTepUCTHUKH 3aTyXarOLIHX KoJieOaHHH.

46. BeIHYXIeHHbIE MEXaHUYECKHE Kosie0aHus.

47. Dnexrpudeckue Konebanns. KBa3uCTalHOHAPHBIE TOKH.

48. CBOGOHbIE MEKTPOMATHHTHBIE KOJIeOaHUs B KOHTYpe 6e3 aKTHBHOTO COIIPOTHBIICHHA.

49. CBOBOHbIE 3aTyXAMOIUE EKTPHUECKIE KONeOaHHs B KOHTYPE.

50. BoIHyX/ICHHBIE JIEKTPHYECKHE KONCOaHHS.

51. PacmpocTpaHeHHe BOJH B yIIPyro# cpere.

52. VpaBHEHHs UIOCKOH H CHEPIHHEeCKOH BOIH.

53. I'pymoBasi CKOpPOCTb.

54. Hanoxenue (nHTepbepenuus) BonH. CTOSIHE BOTHBL

55. DHeprus ynpyroi BOJHBL

56. Dddext Jomnepa Ais 3ByKOBBIX BOJIH.

57. BoiHOBOE ypaBHEHHE.

58. DIeKTpOMAarHUTHHIE BOJIHEL.

59. Onruueckuii adpdext Jomrepa.

60. DHeprus 31eKTPOMarHHTHON BOJIHBL.

61. IHTEHCHBHOCTD JNIEKTPOMArHUTHOH BOJIHEL

62. OTpaxkeHHe X IPEIOMIIEHHE DIEKTPOMArHHTHBIX BOJIH OT TPaHMIBL pa3fena IByX OJZHOPOIHBIX
IHDIEKTPHKOB.

63. UuTepdepennuus ceTa.

64. [lupuna nonoc nHTEPHEPEHIUH.

65. KorepeHTHOCTb.

66. Metopn IOnra.

67. UuTtepdepeHius IpH OTPOKCHHH NIPU OTPAXKEHHH OT TOHKOM IpO3pa4HOMN IIJIACTHHKH.

68. UuTepdepennus oT MIIaCTUHKH [IepeMeHHOMN TOJIIUABL (KIHHA).

69. Konpua HeroToHa.

70. Muorosy4eBast HHTEpGEPEHITHA.

71. TlpumeneHne MHTEPHEPEHIHH. Unrteppepomerpsl. IIpocBeTeHAE OIITHKH.
HuTepdepeHIMOHHBIE 3epKalia | (GHIIBTPBL.

72. Tudpaxuwus ceta. [IpHHIHI [oiredca-PpeHeis.

73. Meton 308 ®penens. 3o0HHas MIACTHHKA.
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I'papuueckoe Berncienue pesynsrupyromeit aMIUTHTYJIBI (METOA BEKTOPHBIX JIHArPAMM HIIH
criivpans Openens).

Hudpaknus na kpyriom oteeperiu | HEIPO3payHOM JIHCKE.

Hudpaxuus B napaunensusx aydax (nudpaxunst Gpayurodepa).

Hudpakius or meny.

Hudpakunonnas pemérka.

CriektpanbHoe paznoxenue. Pasperuaromas ciocobHOCTS PEIETKH.

Jlubpaxnus Ha MpoCTPaHCTBEHHBIX peléTKaX. Judpakuus peHTreHOBCKHUX JTyUeit.
I'onorpadus.

EcTecTBEHHBIH H NONSPH30OBAHHBIA CBET.

Honspusanus npn orpaskenun u npeommennn. 3akon Bprocrepa.

Honsipusanus npu geofiHoM nydenpenomeHu.

3akoH Mamroca.

HMuTepdepeHims noaspH3oBaHHbIX BOJH.

Hckyccteennoe aBoiinoe nyuenpenomiense (McKyccTBeHHas aHH30TponHs). DddexT Keppa.
Bpauenne miockoctu nonspusaruy.

Hucnepcus caera.

OneMenTapHas (Kaccuyeckast) TEOPHSL TUCITEPCHH.

ITornomenue ceera.

Paccesinue caera.

Usnydenne Basniosa-Uepenkosa.

3.8. Cniucok BOIIPOCOB 1Jid DK3aMeHa B 1CTBEPTOM ceMecTpe:

Tennopoe uznyyenue. 3akon Kupxroga.

3axon Credana-bonpumana. 3akon cmemenns Buna,
®opmyina ITnanka.

Bremmnuit dporosddexr.

®orons! Oreit Bote (Meton COBIIa/ICHHI ).

D¢dext Komnona.

TopMmo3Hoe penTreHoBckoe u3yYenye.
XapakTepHCTHYECKOE PeHTICHOBCKOE U3JIy4YeHue,
JlaBnenue ceera.

. 3aKOHOMEPHOCTH B aTOMHBIX cnexrpax ®opmysa banemepa.

. IIpunnun veonpenenéuuocTwH.

. KBaHTOBEIIT rapMonnyeckuii OCLHILIATOP.

- IlpoxoxneHne YacTHIB Yepes 10TeHIHATbHbII Hapnep.

. punmun [Maynu.

. HIupuna cniekrpaneasx muamit. ToHkas CTPYKTYpa CIEKTPAILHbBIX JTHHHIA.

. Opdexr 3eemana.

. Monexynsipubre crexTpsL.

- Bemyxnennoe usnysenue. Jlazepsr.

- TepmomuHaMIrgeckuil crnoco6 omHcanus KoLIeKTHBA 4acTHL. XUMHYECKHH TOTEHIIHAT.

Craructuyeckuit crioco6 onucanus KOJUTEKTHBA YACTHIL.
Hesripoxxaennsie u BBIPOXKJIEHHBIE KOJUIEKTHBEL.
DyHKIUS pacipeeneHus.
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[TNOTHOCTH COCTOSHHH.

HeBBIPOXKIEHHOCTD H/ICANBHOTO 232 H BBIPOXK/ICHHOCTE JJIEKTPOHOB B METAILIC.
dyHKIMs pacipe/iesieH s UL HEBHIPOXKIEHHOTO rasa. dynkuus pacnpesienenus Makesena-
bonpuMana.

®yHKIUA pactpeieNieHns JUI BBIPOXIECHHOTO rasa depmuonoB. OyHKUHs pacipelereHus
depmu-/lupaka.

BiusiHue TeMIepatyphl Ha pacnpeenenue ®epmu-/lupaxa.

Oyuxuus pacnupeesenus bose-DHHnrredHa.

OcHOBHBIE BHIIbI TBEPIBIX TEI.

Buapl MEXKATOMHBIX CBS3€H B TBEPIIBIX TeNaX.

[ToHSATHE O TEOPUH KPUCTAJUTHYECKOH PEIIETKH.

JledexTbl B KpHCTAIUIAX.

TToHsTHE O HOPMATBHBIX KOJIEOAHNSIX KPUCTAILTMICCKON PEMIETKH. Criextp HOPMAIBHBIX
kojieOaHui.

XapakrepucTaieckas Temneparypa Jlebas.

®OOHOHBL.

TennoéMKoCTs UIeKTpUKoB (Teopus Jlebas).

TeImI0EMKOCTh HTEKTPOHHOTO ra3a (TeIIOEMKOCTb METAILIOB).

TemnnoBoe paciIupeHHe TBEPIBIX TEIL.

TeILIonpOBOIHOCTE PEIIETKH (IHINEKTPHKOB). TEIIONpOBOXHOCTS METAILIOB. 3akoH
Bunemana-®panua.

PaciiernieHHe HEPreTHUESCKUX YPOBHEH U BOSHUKHOBEHHE 30H TIPH 00pa3oBaHHH
KPUCTAJUTHYECKOH PEIIETKH.

JleneHue TBEPMBIX Tell Ha METAILIBL, TIOJIYIPOBOTHUKH H H30JHITOPHL ¢ TOUKH 3peHA 30HHOH
TEOPHH.

JIlnHAMUKa 3MEKTPOHOB B KPHCTAUIMYECKOH PEHIETKE. DddexTUBHAL Macca EKTPOHA.
DJIeKTPOTIPOBOAHOCTh METAJLIOB.

CBepxmpoBoaUMOCcTb. OCHOBHBIE CBOMCTBA CBEPXIPOBOIHHUKOB.

TIpupozia cBepXIPOBOAUMOCTH. OCHOBHBIC MOIOXKEHHA TCOPHH BKIII.

Ddpdextst Ixozedcona.

Co6cTBeHHAs IIPOBOAUMOCTE IOTYTIPOBOIHUKOB.

[TpuMecHast TPOBOJAHUMOCTD HOJYHPOBOIHHKOB.

®oTONPOBOIUMOCTD (BHYTPEHHHH poroaddexr).

Pa6oTa BBIXOIa JIEKTPOHOB. TepMO3IEKTPOHHAS SMUCCHSL.

KonTakTHas pa3HOCTh IIOTEHIIHATOB.

TepMOAIIEKTPHIECKHE SBICHHS.

p-n-TIEPEXOL.

TyHHETBHBIHA THOK (MO DCAKH).

Artomuoe aapo. CocTas sipa. XapaKTepUCTUKH aTOMHOTO sipa.Pasmepsl. CliH s7pa.
Macca 1 SHepIrud CBA3H s/ep.

Moped aToOMHOTIO sJ1pa.

SInepHbIE CHIIBL.

PajIiO0aKTUBHOCTH. 3aKOH PaJlHOaKTHBHOTO paciaia. AKTUBHOCTD.

a-pacnaj aaep.

P-pacniaj sjep.
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. y-pacnasn siuep.

. Slnepurie peaxknun.

. Jlenenue siep.

. Tepmosnepuble peakmuu.

. TepMmosiiepHble peakiuu Ha 3BE371aX.

- DiemenTapHble yacTuisl. CBOMCTBA W THITHI DJIEMEHTAPHBIX YACTHIL.

. XapakTepHCTHKH B3aHMOICHCTBHI SJICMCHTAPHBIX YaCTHI (IPABHTALHOHHOE,
SIEKTPOMArHUTHOE, CHIIBHOE, cllaboe).

. KBaproBas Monems crpoenus anponos.

4 Meroanveckne Marepuasibi

Cornacno nyukry 12.1 paGoueit IIPOrPaMMBI.

1. OcnoBHasi iTeparypa:

1.

Casenbes W.B. Kypc o6ielt dpusmiu: yuebHoe nocobue ana BTy308: B 3 1. - 7-e n3a., crepeotun. — Cé.:

Nanb, 2007.

T. 1: MexaHuka. MonekynapHas ¢u3unka. — 432 c. (B 6ubnuoteke — 155 3K3.).

T. 2: INeKTPUHECTBO U MarHeTUam. BosHbl. ONTHKa, — 496 C. (B 6ubnuoteke ~ 148 sk3.).

T. 3: KBaHTOBaa onTuka. ATomHas Pusnka. dusuka TBEPAOro Tena. dusmMka aTOMHOro anpa wn
SnemeHTapHbIx Yactuy. — 317 c. (B 6ubnuotexe — 151 3K3.).

2.

CusyxnH [.B. O6wmit Kypc duamkm: y4ebHoe nocobue ans By308 8 5T, — M.: ®usmatant, 2005-2006.

T. 1: Mexanuka. - 5-e uaa., ctepeotun. — M.: ®usmataur, 2006. - 560 c. (B 6ubauoTteke — 101 3K3.).

T. 2: TepmoauHamuKa u MoOnekynapHaa ¢usuka. - 5-e uza., ucnp. — M.: ®usmatnnt, 2006. - 543 c. (B
6ubnnoteke — 100 3k3.).

T. 3: SnekTpuyecTBo. — 5-¢ u3g., ctepeoTun. — M.: ®usmataur, 2006. — 654 c. (B 6ubnunotere — 100 3K3.).

T. 4: OnTuka. - 3-e u3g,, CTepeotmn. ~ M.: ®uamartaur, 2005. ~ 791 c. (B 6BubnmnoTere — 101 9K3.).

T. 5: ATomHaAa U agepHan dusmka. — 3-e n3g., crepeotun. — M.: dusmartaur, 2006. — 782 c. (B 6ubnuoTteke
— 100 3x3.).

3.

3ucman LA, Togec O.M. Kypc obuweit dpnankun. B 3-x TT. [3nexTpoHHbIli pecypc] ~ CM6.: Jtawnb, 2007.

T. 1: MexaHuka. MonekynapHas ¢usuka. Konebanma v BoAHbI, — 7-e u3a. — 352 ¢. Pexxum Aocryna on-

ine c KomnbioTepos TYCYP: http://e.lanbook.com/books/element.php?pl1 Cid=25&pl1 id=505.

T.2:  3nekTpu4ecTBO M MarHeTusm. - 7-e  wu3p. —-352c.  Pewmum Aoctyna  on-line:
http://e.lanbook.com/books/eIement.php?pll Cid=25&pl1 id=151 ¢ komnbloTepos TYCYP.

T. 3: Ontuka. dusuka atomos u monekyn. dusnka aToMHOro sapa u MHUKpOudacTuy,. - 6-e n3a. — 512 c.
Pexxnm JocTyna on-line o KOMIbIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pi1 cid=25&pl1 id=508.

2. [lononuutenbHan auteparypa:
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1. Casenbes W.B. CBopHUK BONPOCOB M 3afay no obuwelt dusnke. [INEKTPOHHBIN pecypc] — 5-e u3g,.,
cTepeoTvn. ~Cn6.: Nane, 2016. - 292 c. Pexum pocryna on-line:
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=71766 ¢ komnbrotepos TYCYP.

2. Vipopos W.E. MexaHuka. OCHOBHbIE 3aKOHbl. — 8-e u3g., crepeoTvn. ~M.: BUHOM. JlabopaTtopus
3naHuit, 2006. — 309 c. (B 6ubnnoTexe — 99 3K3.).

3. Upopos W.E. ®u3nKa MAKpOCUCTEM. OCHOBHblE 3aKOHbl, — 3-e wu3a., crepeoTnn. - M.: GMHOM.
Na6opatopua 3HaHuiA, 2006. — 207 c. (B 6ubnnoteke — 50 3K3.).

4. Wpopos W.E. DNEKTPOMArHETU3M. OcHOBHble 3aKOHbl: YuebHoe nocobue ana By30B. — 5-e u3g. —M.:
EWHOM. NlaGopaTtopua 3Haxui, 2006. —319 c. (B 6ubnuoteke — 101 3k3.).

5. Upopos W.E. BonHoBble NpoUECCh. OcHOBHble 3aKOHbI: yuebHoe mocobue. — 3-e usg. —M.: BUHOM.
NlaBopaTopua 3HaHwuii, 2006. — 263 ¢. (B 6ubnuotexe — 100 3K3.).

6. Mpopos W.E. KBaHTOBaA ¢$u3nka. OCHOBHbIE 3aKOHbI: YueBHOe nocobue A/iA By308. — 2-€ u3f., Aon. — M.:
EWHOM. NlabopaTtopua 3HaHuit, 2004. — 256 C. (B 6ubnmnoTeke — 100 3K3.).

7. Upopos W.E. 3agaun no obuweit ¢pusmnke: YuebHoe nocobue ana By308. — 7-e n3g., ctepeotun. — M.
BEWHOM. NlabopaTtopun 3HaHui, 2007. 431 c. (B 6ubnnoteke — 496 3K3.).

8. Yepros A.l., Bopobbés A.A. 33a4HKK NO Pusuke: YuebHoe nocobue ana BTy308. = 8-e u3p., nepepab. u
pon.—M.: duamataut, 2007. - 640 C. (B 6nbnmnotere — 99 3K3.).

9. BonbKeHwTeitn B.C. C6opHUMK 3aaay no obuiemy Kypey dusukm: YuebHoe nocobue Ana BTY308. — 12-e
3., uenp. — M.: Hayka, 1990. - 396 c. (B 6ubnmnoTeke — 148 3K3.).

10. Ko3bipes A. B. Kypc nekumii no dusuke: Yue6HuK. — Tomck: TYCYP, 2007. —421c. (B 6ubnuotexe — 697
3K3.).

11. Kanawhukos H.M., KoxesHukos H.M. ®usmka. WHTepHeT-TeCTMpOBaHue 6a30BbIX 3HAHWN. [INEKTPOHHbIN
pecypc] -1-e u3a, -Cn6.: NaHb, 2009. -160c. Perknm AoCTyna on-line:
http://e lanbook.com/books/element.php?pll cid=258&pl1 _id=172 ¢ komnbtotepos TYCYP.

12. Nososckuit B.H. Kypc dpu3uku. B 2-x TT. [3neKTpoHHbIN pecypc] — 6-e u3a., ucnp. u aon. —CN6.: Naub,
2009.

T. 1: dU3nUECKUE OCHOBbI MEXaHUKU. INEKTPUUHECTBO U marHeTusm. Gusnka konebaHmii M BONH. — 576 c.
Perxum jocryna on-line C KOMMbIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pl1 cid=25&pl1 id=236.

T.2: KpantoBas ¢usuka. CraTucTuyeckan du3nKa W TEPMOANHAMUKA. CospemeHHan duandeckasn
KapTuHa mupa. -~ 608 c. Pexvm nocTtyna on-line:
http://e.lanbook.com/books/eIement.php?pl1 cid=25&pl1 id=239 c komnbiotepos TYCYP.

13. Casenves W.B. Kypc obuiei ¢pusmnku. B 3-XTT. [DneKTpoHHbIN pecypc] — CN6.: Nanb, 2011.

T. 1: MexaHuka. MonexynapHas ¢usuka. — 11-e u3g,, crepeotun. — CN6.: Nlany, 2011. - 432 c. Pexum
pocryna on-line o KOMMNbIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pl1 cid=258&pl1 id=2038.

T. 2: DNEeKTPUHECTBO M MarHeTuam. BonHbt. OnTUKa. — 11-e u3pg,., cTepeoTun. — CN6.: laHb, 2011. — 496 ¢.
Pexxum pocrtyna on-line c KOMNbKOTEPOB TYCYP:
http://e.lanbook.com/books/eIement.php?pll cid=25&pl1 id=2039.
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T. 3: KsaHToBas onTuka. ATomHas ¢pusuka. dusmka TBEpaoro Tena. Pusuka dTOMHOIO agpa un
SNEMEHTapHbIX YacTuy,. — 10-e u3g,, crepeotun. — CN6.: Naub, 2011. - 320 c. Pexum Aoctyna on-line ¢
Komnbrotepos TYCYP: http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=2040.

14. ®puw C.3., Tumopesa A.B. Kypc 06weit Gpusukn. B 3-x TT. [IneKTpoHHbIi pecypc] —CM6.: lanb, 2009.

T. 1: ®usnyeckne OCHOBBI MEXaHUKM. MonekrynapHan ¢usuka. KonebaHua M BONHLL. —13-e wuszg,
crepeoTun. - cne..: Nakb, 20069. - 480 c. Pexmm [ocTtyna on-line:
http://e.lanbook.com/books/eIement.php?pl1 cid=25&pl1 id=416 ¢ komnbiotepos TYCYP.

T. 2: InekTpuyeckue u S/IEKTPOMArHeTuyeckune asnenus. — 12-e usg., crepeotun. — CM6.: Mlanb, 2009. —
528 c. Pexum pocryna on-line: http://e.Ianbook.com/books/element.php?pll Cid=25&pl1 id=418 ¢
Komnbiotepos TYCYP.

T. 3: OnTuka. ATomHas dusuka. — 10-e u3g., crepeotun. — CM6.: Nanb, 2009, — 656 ¢. Peskum AocTtyna on-
line c komnbloTepos TYCYP: http://e.lanbook.com/books/element.php?pil cid=258&pl1 id=419.

3. Yue6Ho-meToamuecKue nocobun u nporpammHoe obecnevyerme

1. YuebHo-memoduyeckue nocobus dns Apakmuveckux 3aHamuii u camocmoamensHoii pabomei

[3nekTpoHHbIi pecypc]:

2.1. YyxkoB .. Pabota # 3HepruA. 3aKOHbl COXPAaHEHWA B MexaHWKe: cbopHMK 3agau ans
NPaKTU4ECKUX 3aHATMI. —Tomck: TYCYP, 2010. - 24 c. Pexkum poctyna csobogHbiit ONA CKaunBaHua:
http://edu.tusur.ru/training/publications/1100.

2.2, NauuH A.B., MarasuuHuKoB A1, TposH N1A. MonekynspHasa ¢usuka: C6opHuK TecToBbIX
BOMPOCOB AN1A CaMOCTOATeNbHON PaboThl U AnA NIPAKTUYECKNX 3aHATUM. — 2009. 30 c. Perkum AocTyna
cBo6OAHBIN ANA CKaYMBAHUA: http://edu.tusur.ru/training/publications/1234.

2.3. Na4nH A.B., MarasuHHUKOB A.J1., Opnosckasn /1.B. TepmopuHamuka. Yacts 1: CB0opHUK TecToBbIX
BONPOCOB ANA CamOCTOATENbHOW paBoTbl U AR NPAKTUYECKUX 3aHATUI . — 2009. 43 c. Pexkum poctyna
c8060AHBIN ANA CKAYMBAHUA: http://edu.tusur.ru/training/publications/1235.

2.4. Taneesa A.U., NlauuH A.B., MarasuHHukos A /1. TepmoguHamuka. Yacrs 2: C6OpHUK TecToBbIX
BOMPOCOB ANA CaMOCTOATENbHOW PaboThl M Ana NPaKkTUYeckux 3aHaTum. — 2010. 22 c. Pexxum Jocryna
c806OAHBIN ANA CKaYMBaHUSA: http://edu.tusur.ru/training/publications/1236.

2.5. bypayesckuii F0.A. BonHoBaa onTuka: MeTtoamuyeckoe nocobue. C60pHUK TeCTOBbIX BONPOCOB. —
2009. 24 c. Pexum AocTtyna cBobogHbIN ans CKAYUBAHUA:
http://edu.tusur.ru/training/publications/1233.

2.6. YyxkoB KO.M. 3nemeHTbl aTOMHOM PM3MKM M KBAHTOBOW MeXaHUKK: YuyebHo-meToanueckoe
nocobue. CE0PHUK TeCTOBbIX BONpOocoB. —~Tomck: TYCYP, 2011. - 68 ¢. Pexkum Aocryna ceobogHbid ana
CKAYMBaHUS: http://edu‘tusur.ru/training/publications/1104.

2. YyebHo-memoduyeckue nocobus dna evinonHeHus nabopamopHsix pabom [3nekTpoHHbIi pecypc]:

3.1. bypaosuumH B.A., Tpoan LA, JuHamuka MasTHuKa Obepbeka: MeTtoauueckue YKa3aHuAa K
nabopatopHoii  paboTe. -2007. 13 C. Pexum poctyna  csobogHbii ANA CKAuMBaHUA:
http://edu.tusur.ru/training/publications/918.
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3.2. Faneesa A.W., Wearosa E. B. W3yuenne 9/1@KTPOCTaTUYECKOTo NOoNA: MeToaguueckue yrasanua K
nabopatopHon  paborte. -2011. 1lc. Pexum pocryna ceoboaHbit AR CKauMBaAHWA!
http://edu.tusur.ru/training/pub!ications/926.

3.3. isaHosa E.B. M3yueHne MarHuTHOrO nonA kpyrosoro Toka: MeToandeckue yKasaHua K
nabopatopHon  pabote. —-2007. 12c. Pexum gocryna cBoBOAHbIA AR CKAYUBAHUA!
http://edu.tusur.ru/training/publications/863.

3.4. bypauesckun HO.A. Onpegenexue yAesibHOro 3apaaa 3NEKTPOHA METOLOM MarHeTpoHa:
MeToanuyeckme yKaszaHua K na6opartopHoit pabote. — 2011. 14 c. Pexkum goctyna [aa CTYAEHTOB,
cotpyaHukos TYCYP: http://edu.tusur.ru/training/publications/864

3.5. bypaosuuun B.A, - TpoaH N.A.  U3yyenue  3aTyxarowux 3/IEKTPOMArHUTHbBIX KoneBaHui:
MeToAuHecKkne YKasaHua K nabopatopHoii pabote. —2007. 14c. Pexxum aocTyna cso6oaHbIM ANA
CKauuBaHuA: http://edu.tusur.ru/training/publications/862.

3.6. Opnosckan /1.B. U3y4erue unTepdepeHLMn NA3epHOro WU3NYHEHUA: MeToiMuyecKre yKasaHua K
nabopatopHoi  paborte. —-2010. 9c. Pexum pocryna cBo6OAHbLIM  ANA  CKa4MBaHWA:
http://edu.tusur.ru/training/publications/Qll.

3.7. ®epopos M.B., bypaosuuuH B. A. BuewHuit dotoaddeT. U3yseHue 3akoHa CtonetoBa M
nposepKka Gopmynbl IHWTeHa: MeToauueckne ykasaHUa K nabopatopHoit pabote. — 2009. 11 c.
Pexkum pocTyna cBo60AHbIN AN1IA CKAYUBAHNUA: http://edu.tusur.ru/training/publications/SSl.

3.8. 3axapos H.A., Kupunnos A.M. WccnefosaHue CNEKTpa atoma sogopoga: Metoauyeckue
yKasaHua K nabopatopHoii pabore. —2011. 18 c. Pekum AoCTyna CBOBOAHbIM ANA CKaUMBAHWA
http://edu.tusur.ru/training/publications/&)17.
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