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Oo0JsacTh NPUMEHEHUS U HOPMATHBHBIE CCHLIKH

Hacrosimass mporpamma yueOHOM JuCHMIUIMHBL «QDH3UKa» YCTAaHABIMBACT MHHHMMAJbHbIC

TpeOOBaHUS K 3HAHUSAM M YMEHHUSAM CTYACHTAa U ONpEICNSeT COJEepKaHWE W BHUJBI YUEOHBIX

3aHSITHA U OTYETHOCTH.

[Iporpamma npegHa3zHaueHa sl IPEroiaBaTesield, BEAyINX TaHHYIO TUCIHUIUINHY U CTYICHTOB-

0akanaBpoB, U3YUYAIOIIUX TUCHUIUIMHY «DPHU3uKa» 00pazoBaTeabHbIX mporpamMMm «HMHpopmarnka

U BBIYUCIIUTCIBbHAA TCXHUKA» U «I/IH(bOKOMMYHI/IKaL[I/IOHHBIG TEXHOJIOTHUHN U CUCTCMBI CBA3U.

[Iporpamma pazpaboTaHa B COOTBETCTBHH C:

e (OOpa3oBaTeibHBIM CTaHIAPTOM (PeaepanbHOTO  TOCYAAPCTBEHHOTO

00pa3oBaTeNbHOTO  YUPEXACHUS  BBHICIIETO  MPOdeCcCHOHATBLHOTO

ABTOHOMHOT'O

oOpazoBaHHs

«HanuoHaIbHBIN HCCIIEN0BAaTEILCKUN YHUBEPCUTET Briciias mikona 3KOHOMHUKH» IS

MEPCUNCIICHHBIX BBIIIC HaHpaBHeHI/Iﬁ IoArOTOBKHU GaKaJIaBpOB;

e (OOpa3oBaTeNbHBIMH MPOrpaMMaM{ yKa3aHHBIX BBIIIE HANPaBICHUH MOATOTOBKU

0akanaBpoOB;

e PabounM y4yeOHBIM IUIAHOM YHUBEPCHUTETa IO YKa3aHHBIM BBIIIE HAaNpaBJICHUSIM

MOJATOTOBKH OaKaaBpoB.
Ilesu ocBOeHHUS TUCHMILIHHBI
LlenstmMu ocBOEHUS TUCHUTUTHHBI «DU3UKaY SBISIOTCS:

e (opMupOBaHHE COBPEMEHHOTO €CTECTBEHHOHAYYHOT'O MHUPOBO33PEHHUS;

¢ TIOJYUCHHUC 0a30BBIX 3HAHHM 1O IIOATOTOBKE K HpOH3BO,Z[CTBCHHOI>i ACATCIIBHOCTH,

e (QopmupoBaHue MNPOPECCHOHATHHBIX KOMIIETEHIIMH, CBS3aHHBIX C HCIIOJIb30BAHUEM

MOJTYYECHHBIX 3HAHUW B JAJIbHEHIIEH MPOU3BOJACTBEHHOM AEATEIbHOCTH.

Komnerennuu odyuyarierocsi, popMupyemMbie B pe3yJabTaTe 0CBOCHHE THCHUTINHBI

B pesynbpraTe 0cBOCHMS IUCHUIUIMHBI «PU3NKa» CTYICHT JOJIKCH:
3HaTh:
- OCHOBHBIE 3aKOHBI KJIACCHUECKOW U COBPEMEHHON (DU3UKHU;

- MCTObI q)HSI/I‘IeCKOI‘O HCCICAOBaHUA,

- IPaHULIbI TPUMEHUMOCTH PA3IUYHBIX PU3NYECKUX MOHITHIA, 3aKOHOB, TEOPU.

YMmeTh:
- MPUMEHSTH GU3HUECKHUE 3aKOHBI IS PEIICHHUS IPAKTUYECKUX 3a]1a4;
- OILICHHUBATH CTCIICHb ,Z[OCTOBepHOCTI/I pe3yanaTOB, HOJIy‘-IeHHI:IX

SKCHCPUMCHTAJIbHBIX NI MATECMATUYICCKHUX MCTOJ0B UCCIICAOBAHMA,

C

IIOMOIIBIO



- ONpEeNeNiaTh BO3MOXHOCTH NPUMEHEHHUS TEOPETUYECKUX TMONOXKEeHUH auddepeHIIanbHbIX
YPaBHEHHI Il TOCTAHOBKU M PEIIEHUS] KOHKPETHBIX (PM3UUECKUX 3a]1a4;

- OpPUEHTHUPOBATHCS B IIOTOKE HAy4YHOW HWHPOPMALUHU, YTO OOECIECUMBACT CIICHUAIUCTY
BO3MOXXHOCTh HCIOJIB30BAaHUSI HOBBIX (DM3MYECKUX MPUHLHUIIOB B TEX OOJIACTAX TEXHUKU, B
KOTOPBIX OH CHEIUAIN3UPYETCS;

Baaners:

- HaBBIKAMU MPAKTUYECKOTO MPUMEHEHUS 3aKOHOB (PU3UKH;

- CTaHJApTHBIMH METOJAAMHM M MOJENSMU M HUX MNPUMEHEHHEM K PEHICHHI0 KOHKPETHBIX
bu3nYecKux 3a1a4;

- HAYaJIbHBIMU HABBIKAMU MMPOBCACHHA SKCIICPUMCHTAJIbHBIX HAYUYHBIX HCCHCHOBaHHﬁ;

- HaBbIKaMHU OLICHKHU IMOTPCIIHOCTH H3MCpCHI’II>'I.

B pe3ynbraTe 0CBOSHMS NUCHUIUIMHBI CTYACHT OCBAaUBAET CIEAYIOUINE KOMIETEeHIUHN:

- CIOCOOHOCTh BIAACTh KYJIBTYPOW MBIIUICHHUS, CIOCOOHOCTh K OOOOIIEHHI0, aHau3Yy,
BOCIIPHSATHIO HH(POPMALIUHU, TIOCTAHOBKE IIETTH U BEIOOPY MyTeH €e JOCTHKEHHUS,

- CHOCOGHOCTB HCIIOJIb30BAaTh OCHOBHBLIC 3aKOHbI CCTCCTBCHHOHAYYHBIX OUCHUILUIMH B
npoecCuOHANbHOM  AESATETbHOCTH, MPUMEHSITh METOJIbl MaTeMaTHUYeCKOro aHanuu3a u
MOJIETTUPOBAHUS, TEOPETUYECKOTO U SKCIIEPUMEHTATILHOTO UCCIIeI0BAHUS;

- cIocoOHOCTh O)OPMIISTD, IPEACTABIATH U IOKJIAJIbIBATh PE3YIbTAaThl BHIIOJHEHHOW padoThI,

- cocoOHOCTh NPEACTAaBUTh aJIeKBaTHYIO COBPEMEHHOMY YPOBHIO 3HAHUH HAyYHYIO KapTHHY
MHUpa Ha OCHOBE 3HAHMS OCHOBHBIX IMOJOXKEHHH, 3aKOHOB M METOJIOB €CTECTBEHHBIX HayK U
MaTeMaTUKH;

- CHOCO6HOCTB BbIABJIATH CCTCCTBCHHOHAYYHYHO CYHIHOCTDH HpO6JIeM, BO3HUKAKIIUX B XOIE€
npo¢eCCHOHATLHON JEATEIbHOCTH, MPUBJICKATh AJS UX PEUICHHUS COOTBETCTBYIOUIMH (U3UKO-
MaTeMaTU4YEeCKUH anmnapar;

- CITIOCOOHOCTH CaMOCTOSITENIbHO U3y4aTh HOBBIE pa3jieibl (yH/IaMEHTaIbHBIX HayK.

MecTo IMCHMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOil MporpaMMbl

Hucrunnuna «®Pusnka» 4YuTaercs CTylneHTam OakamaBpuatra MWOM HUY BIID u
OTHOCHUTCSl K YHCIYy 00S3aTelIbHBIX JUCLMILUIUH MaTEMaTHUYeCKOro0 M €CTECTBEHHO-HAy4YHOTO
1K1 0230BOTO YyU4eOHOTO TUIAaHA U MPeJyIaraeTcs CTYACHTaM CO BTOPOTO MO MIeCTOi Moxyiu (2-
3-4 Momynu mepBoro rojga u 5-6 Broporo roma oOydenus). [IpomomKUTENBHOCTH Kypca
cocrapisger 208 aymuTopHbIX yueOHbIX yacoB (136 - Tpu Momyiis epBOro roaa ooyueHus u 72 -
JIBa MOJYJISI BTOPOTO TOja), B ToM uucie: 58+28=86 uacoB neKkmuOHHBIX 3aHATHH, 58+28=86
94acOB CEMHHApPCKUX 3aHsATHH, 20+16=36 yacoB nadopaTopHbIxX 3aHsTHid. [lomumo 3Toro, 320 (1-

piif Kypc) u 80 (2-0off Kypc) 4YacoB OTBOMAATCSA TOJl CAMOCTOSATEIbHYIO pabOTy CTYICHTOB.
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[IpenycMOTpeHHBI  y4€OHBIM IJAHOM  TEKYIIUH KOHTPOJIb no JTUCLUTUTMHE

BKJIIOYAET: JomaiiHue 3afaanus (/13) B mectoMm mMosyse; KOHTpoibHbIe padboThl (Kp) B TpeThem,

YETBEPTOM U MATOM MOIYJISX; KoiwiokBuyMbl (Kit) Bo BTopoM u msitom Moayisix. Ok3ameH (D)

IIPOBOJUTCS B KOHIIE 3-TO MOAYJIS; B KOHIIE 4-I0 MOJYJISI U B KOHLIE 6-TO MOAYJIS.
N3zyuenne nqucuuiuinnbl «Pusnka» 6azupyercs Ha cIelyroIuX JUCIUAIUIMHAX:

- MaTeMaTUKa B 00beMe Cpe/IHEH IIKOIIbI,

- (huzuka B 00beMe CpeHEN MIKOJIbI.

Jlns ocBOeHUs y4eOHOM JUCIUIUIMHBI CTYACHTHI JOJDKHBI BIAIETh CIEIyIOIUMHI

3HAaHUSAMM U KOMIIETCHLIUSAMU:

- 3HaTh OCHOBHBIE 3aKOHBI KJIACCUYECKON U COBPEMEHHOM (hU3UKH;

- 3HaTh MPOCTEHIINE METO/IbI PEelIeHUs (PU3NIECKUX 3a/1aY;

- 00y1aiaTh HaBBIKAMU PaOOTHI C U3MEPHUTEIBLHBIMU MTPUOOPAMHU.

OCHOBHBIE TOJI0XKEHUS AUCLHUIINHBI JTOJIKHBI ObITh UCTIOIb30BaHbl B AaJbHEUIIIEM IPU

W3YYEHUH CIEIYIOIMNX AUCLIUILINH:

- Teopus 3JIEKTPUUECKUX LICTIEH;

- DJIEKTPOHHUKA;

- OOmrast Teopusi CBSI3H;

- CXeMOTEXHUKA TEIEKOMMYHHUKALMOHHBIX YCTPOICTB;

- DJIEKTPOMAarHUTHBIE TIOJIS1 U BOJIHBI;

- DJIEKTPONUTAHUE YCTPOMCTB U CUCTEM TE€IIEKOMMYHHUKAIIU;

- OnTHYecKue U MUKPOBOJIHOBBIE JIMHUU CBSI3HU;

- DIIEKTpOIMHAMUKA U MUKPOBOJIHOBAsI TEXHUKA;

- MUKpOBOJTHOBBIE TPHOOPHI U YCTPONUCTBA;

- KBaHTOBBIE M ONITOAIEKTPOHHBIC TPHOOPHI U YCTPOKHCTBA.



. Temaruuyeckuii njiaH y4e0HOM TN CHUNINHBI

Bcero AyauTOpHBIE Yachl
Camocrost-
YaCOB 110 [MpakTUyeckue 3aHATUS
Ne Paznen ¢puzuku TeJbHas
aucun- | Jlekuu JTaGoparopHble PaG
CeMuHaphbI abora
JIVHE paboThI

Bropoii moayJs (1-b1ii Kypc).
Jlekuuii — 16 yacos. [Ipaktuuyeckux 3anaTuii — 20 yacos (16 cemunapsl + 4 1a6opaTopHbIe).

CamocrosiTebHast padota — 90 yacoB. @opMa TeKylero KOHTPOJIs — KOJUIOKBUYM Kit.

OCHOBBI KHHEMATUKHU 16 2 2 2 10

OCHOBBI JUHAMUKH
MOCTYIATENbHOTO
JBIKEHUSI TBEPJIOTO
Teaa. 3aKOHBI
COXpaHCHUS.

14 2 2 0 10

JnHamuka

BpalllaTeIbHOro 30 4 4 2 20

JBMKEHUS TBEPJIOTO
Tela.

Mexannueckue 18 4 4 0 10
KOJIEOAHUA U BOJIHBI

OCHOBBI MOJIEKYJIAPHO- 24 2 2 0 20
KMHETUYECKOM TEOpUU

@U3nYecKue  OCHOBBI 24 2 2 0 20
TEePMOJMHAMHKH

Hroro B Mmoaye: 126 16 16 4 90




Tpernii moayas (1-blif Kypc).

Jlexnuii — 22 yacoB. [IpakTuyeckux 3ansaTuii — 30 yacoB (22 cemuHapsl + 8 1a6opaTopHbie).

CamocrosiTesbHas padora — 120 yacoB. @opma TeKylero KOHTPOJIsi - KOHTPOJIbHas padoTa

Kp3. ®opMa HTOTr0OBOro KOHTPOJIA — IK3aMeH J3.

OIJIEMEHTHI
CTaTUCTUYECKOU
¢bu3uKu.

25

4

4

15

PeanbHrble ra3ebl.

14

10

@da30BOE€ pPABHOBECUE U
(ha3oBbIC TTEPEXOIBI.

14

10

10

DnekTpocTaThKa. 3-H
Kynona. Teopema
I'aycca.

23

15

11

Jusnextpuku. EMKOCTB.
DHeprusl.

20

10

12

ITocTostHHBIM TOK.
3akon Owa. IlpaBuio
Kupxroda.
Hemerammueckue
MIPOBOJIHUKU TOKA.

26

20

13

MarautHoe moine. 3-H
Awmriepa. Cuna
Jlopenua. JIBmkeHue
3apsna B
AIEKTPUIECKOM n
MarHUTHBIX ITOJIIX.

26

20

14

Hupkynsinus U MOTOK
MarHUTHOTO MOJIA.
DJIeKTpOMarHuTHast
UHIYKUUS. MarautHbsie
CBOMCTBA BEIECTBA.

24

20

Hroro B mopy.ie:

172

22

22

120




YerBepThiii MoayJb (1-blil Kypc).

Jlexnuii — 20 yacoB. [IpakTuyeckux 3ansaTuii — 28 yacos (20 cemunapsl + 8 1a6opaTopHbie).

CamocrositesbHas padora — 110 yacoB. ®opma TeKy11ero KOHTPOJsi - KOHTPOJIbLHasi padoTa

Kp,. ®opMa HTOT0OBOro KOHTPOJIS — IK3aMeH J;.

15

[TepemenHbIi
AJIEKTPUYECKUM TOK.
EmkocTh u 17 2 3
WHIYKTUBHOCTh B LEIHU
MEPEMEHHOI0 TOKA.
Wmnenanc.

10

16

DNEeKTpUYECKUe
konebanus B RLC 17 2 3
KOHTYPE.

10

17

DJIEKTPOMAarHuTHbHIE 14 2 2
BOJIHBI.

10

18

I'eomerpuyeckas 7 2 0
OIITHKA.

19

HNuTtepdepennius 22 2 3

15

20

Hudpakmmst 22 2 3

15

21

[Tonspusanus 14 2 2

10

22

DNeMEHThI
dhoTomeTpun. 14 2 2
Jucnepcus ceera.

10

23

OJIEMEHTEI
CIIELIMAILHON TEOPUH 7 2 0
OTHOCHUTEIBHOCTH.

24

UK, YO u
PEHTTEHBOCKOE
uznydenue. I Q-Tol
Honmnnepa u BaBunosa-
UYepeHkoaa.

14 2 2

10

25

OJ1eMeHTHI HEIMHEHHON 12 2 0
onTuku. Jlazepsl.

10

HToro B Moxy.ie: 160 22 20

110




IIsaTeIi MOAyJIb (MEPBBIH MOAYJIb 2-0H Kypc).
Jlexuuii — 14 yacos. IIpakTuyeckux 3aHATUil — 22 yaca (14 cemunapsl + 8 1a0opaTopHbie).
CamocrosiTesbHas padora — 40 yacoB. @opMbl TeKYLIEro KOHTPOJIS — KOHTPOJIbHAasi pa6oTa

K5 n kosiokBuym Kurs.

TernoBoe U3ydeHHUE.
26 | KpantoBo-onTHyecKue 26 4 4 8 10
SIBJICHUS.

27 | OcHOBBI KBAaHTOBOU 8 2 2 0 4
MEXaHUKHU.

Bonnosas byHKuMs
28 | Ypasuenne 16 2 4 0 10

[IpenuHrepa.

JIBm>xeHne  KBaHTOBOM
qacCTHULbI.

29 | Torennmanbhas sMa u 14 2 2 0 10
Oapsbep.
TyHHEnUpoBaHME.

KBanTtosoiit
30 | ocummmsrop.  Bamaua 14 2 2 0 10
nByx ten B KM.

OneparopHbIi
31 | bopmanu3M KBaHTOBOH 8 2 0 0 6
MEXaHUKH. JIEMCHTEI
KBAaHTOBOM CTaTHUCTHUKH.

Hroro B Mmoaye: 86 14 14 8 50




IlecToii MoayJb (BTOPOIi MOAYJIb 2-0ii KypcC).
Jlekuuii — 14 yacos. [IpakTuyeckux 3aHATHIl — 22 yaca (14 cemunapoB + 8 1a6opaTopHbie).
CamocrosiTesbHas padora — 30 yaco. @opMa TeKylIero KOHTPOJIA - JoMalHee 3axanue [I3¢.

®opMa UTOTOBOr0 KOHTPOJISI —3K3aMeH Jg.

32 CrpoeHue aToMma. 16 2 2 6 6
33 | Pentrenosckoe 10 2 2 0 6
M3ITy4eHue.
34 | DeMEHTEI bu3uKu 24 6 6 2 10
TBEPJIOTO Tea
DeMEHThI bu3uKu
35 | arommuoro sypa. 8 2 2 0 4
PagnoakTUBHOCTE.
Snepubie peaKuum.
36 | DnemenTo bu3uKu 8 2 2 0 4
AJIEMEHTAPHBIX YaCTHII.
Hroro B mopy.ie: 66 14 14 8 30
Hroro
(B pamMKax Beex 5-u 608 86 86 36 400
MOJIYJIeH):




Il. ®dopmbl KOHTPOJISI 3HAHUI CTYJAEHTOB

Texkymmii KOHTPOJb IpeTycMaTprBaeT padoTy Ha cemuHapax (Cy), nomamrsee 3aganue (A3n),

KoHTpoJbHYIO padoty (Kpn), kommokBuym (Kia,), BeIoHEHHE U cada jJabopaTOpHBIX padoT
(/Ipn). 3aech UHAEKC «n» 0003HAYAET HOMEP MOIYJISL.

Takue BHIBI KOHTPOJS Kak padora Ha cemuHapax (Cp), BBIMOJHEHHE U cllada JIabopaTOpPHBIX
pa6ot (JIp,) B 00s3aTeTbHOM MOPSAKE YYUTHIBAIOTCS MPU BBHICTABICHUU HAKOIIJICHHOW OIICHKHU
Kaxaoro Moayis. OcTanbHbIe BUIBI KOHTPOJSI MOTYT BapbHpPOBATHCS 1O MOJIYIISM, COTJIACHO
paboueMy yueOHOMY IUIaHY.

NToroBniii KOHTPOJIL — DK3aMEH.

dnemenmovl meKyuLe20 KOHMpOJis:

C_— oneHka 3a paboTy Ha cemuHapax (N-Homep Moayns). OneHKa BBICTABISETCS KaK CpelaHee

apudMeTnIecKoe (C yIeTOM MPaBUII OKPYIJICHHS JI0 IEJI0T0 YKCiIa 0ajioB) OIIEHOK 3a KaXKIbIi

cemunap Cp', IPOBOMMMEII COTNIACHO KalEHIapHOMY IIaHy B JaHHOM MOAyle C, =-=L

K}, —xonmuyecTBO ceMHHApOB B MOAYJI€ C OPSIAKOBBIM HOMEpOM N. O1eHKa 3a KaXKAblii CEMHUHAP

C,' gopmupyercs nmo aecATHOANILHON INKale Kak B3BelIEHHas cyMMa (C ydeToM IIpaBHII

OKpYIJICHHS JIO MEJOro Yuciia OajjioB) TMOJYYCHHBIX OICHOK 32 BBIIOJHCHHUE TEKYIIEro
i i

nomamiero 3agaHust (C,p)n ¥ 3a pabory Ha cemuHape (Cyq)n (pelleHHe 3aad y IOCKH,

IIPOBEPOYHBIE CAMOCTOSTEIILHBIE pa0OTHI, CAMOCTOSITEIbHAs paboTa CTy/IeHTa B Kilacce):

Ch' =0,3* (Crp)n' +0,7%(Cren)n’

JIp, - OlleHKa 3a BBINOJIHEGHUE M cJady J1abopaTopHbIX padoT (N-Homep moxayins). OreHka

BBICTABIIIETCS KaK cpeqHee apudmernyeckoe (C y4eToM MpaBUil OKPYIJIEHUS J0 LIEJOro Yucia

M, )
> Jip;,
0aJJIOB) OIIEHOK 3a KaXAyro JiabopaTopHyro pabdoty Jpn: Jp, :—ile

n

, Tne M, —KoIM4ecTBO

1a00paTOPHBIX Pa0bOT, MPETYCMOTPEHHBIX TpadUKOM BBITIOJHEHHUS JA0OOPATOPHBIX pPabOT |
KaJICHJIapHBIM TUIAaHOM B T€UEHHUE TEKYIIEro MoayJsl C mopsiAKoBbIM HOMepoM N. Ecnu 3a oany
U3 71a00paTOpHEIX paboT MoMydeHa HeynoBIeTBopuTenbHas ornernka (0, 1, 2, 3), To BeICTaBIseTCS
PE3YNBTUPYIONIAsl OLIEHKA 32 BBIMIOJHEHUE M CIady BCeX J1a0OpaTOPHBIX padOT ATOr0 MOIYIS
JIp,=0 OGammoB. JlabopaTopHble paOOTHI BBIONHAIOTCS Opuragamu (1Mo 2 dYeJIOBEKa) B

COOTBETCTBUU C T'pauKOM BBHITIOJHEHHS J1Ta0opaTOpHBIX padoT. Co CHHCKOM M KPaTKUM
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OTMCaHUEM J1Ta0OpaTOPHBIX PAOOT MOXHO O3HAKOMHUTHCA Ha caiite "Vuebmnoii nabopamopuu

80IHOB01L, Keanmosou onmuxu u soeprou uzuku” http://miem.hse.ru/edu/ee/physics/

Ecnu He cmano aBe naboparopHble pabOThI Ha IMOJIOKUTENbHBIE OLIEHKU, TO K BBIIOJIHEHUIO
CIeMYIONIeH CTYIEHT HE JOIycKaeTcs. BrImonHeHue 1abopaTopHOW pabOThl COCTOMT W3 4-X
JTaroB:

1. KOHCIEKT BBINONHAEMON 1ab0opaTOPHON paboThl. KOHCIEKT JOKEH ObITh IIOArOTOBJIEH
JIOMa W TPEIbSIBICH MPENOAAaBaTeNI0 Ha 3aHATHUU 10 BBINIOJHEHHUS JabOpaTopHOH
paboThI.

2. Boimondenue J1abopatopHol paboThl. PaboTa MOKET BBINOJNHATHCS TOJBKO B
NPUCYTCTBUHM TMpernonasarenss B Jaboparopuu. [locrne BbIMOIHEHHS HEOOXOAUMO
MOJIyYUTh MOANHCH JabopaHTa O chadye JadopaTOPHOTO HMYILNECTBA, WU TMOJIMHUCH
mpernofaBaTeNss O  BBIIOTHEHHWH  pabOTBl W TPABWIBHOCTH  TOJTYYCHHBIX
IKCIIEPUMEHTATIBLHBIX PE3yJIbTATOB.

3. Cnmaya TeopeTMYECKOro Marepuaiga 1o TeMe JjaboparopHoil paborsl. IIpoucxoaut B
ycTHOM (opMme, corimacHO rpaduKy BBITIOJHEHHS padOT, Kak MPaBUIIO, HA CIEAYIOIIEM
3aHATUM TIOCJI€ BBINOJHEHUS jabopaTopHOil paboThl. Ecnm TeopeTnueckas yacTh HE
ClaHa B OTBEIEHHOE Ha 3aHATHH BpeMs, TO cjada/iepecaada 3TOTO STala MOXKET
IPOMCXOIUTH B IPUCYTCTBEHHBIE YaChl MPEMNoaBaTeisi B CBOOOIHOE OT yueObl Bpemsl.

4. TlpexncrasieHue pe3yabTaTOB U3MEPEHUI U pacyeToB. Pacuer u 00paboTKa pe3ybTaToB
U3MEpPEHUI TIPOBOAMUTCA JIOMAa M TPEICTaBISIETCS MPEIoAaBaTesio, Kak MpaBWIo, Ha
CJIETYIOIIEM 3aHSTHUHU OCIIE BBIMOJIHEHUS PabOTHI.

Ecmu ogmn u3 3TamoB jmabopaTopHOW pabOThI HE BBHIMIOJIHEH, TO 3a JaHHYIO JaOOpaTOPHYIO
paboTy CcTaBUTCS OLIEHKA .JIpni =0 GayoB. OueHKa 3a KAyl J1abopaTopHylo padoTy .JIpni
dopmupyeTcss 1Mo JecATHOAUIBHOM IKaJie Kak B3BEHICHHAs cymMMa (C y4eToM MpaBHII
OKpYTJICHHsI 10 IIEJOTr0 4uciia OajyioB) MOJYYEHHBIX OICHOK KaKJOro ATara BBITOJTHECHHSI
nabopaTopHoOi paboTkI Mo hopmyIe:

Jp,' = 0,1*Koncn +0,1*Boin+ 0,6*Teopusi+0,2*Pe3,
rne
Koncn — omeHka 3a KOHCIEKT K BBINMOJHSAEMOU JlabopaTtopHOoi pabote. BwictaBisiercs: mo
necsTHOaUIbHOM IIKalle IPU YCIIOBUU CAAa4Yy 3TOTO ATara B CPOK U MO0 BOCbMHUOAJUIHLHOH IIKaJIe B
uHoM crnyuae. [lpu momydyenun HeypoierBoputenbHou omeHku (0, 1, 2, 3) 3a 3TOT 3Tam K
BBITOJIHEHUIO CIIEIYIOLIETO 3Tara CTYJeHT He JOIyCKaeTcsl.
Boin — oreHka 3a BhIMOJTHEHHE JTaOOpaTOpHOM padoThl. BeicTaBmsieTcs mo necaTnOauibHON
mikane. llomoxxkuTenbHass OIEHKAa MOXET OBITh BBICTABIIEHA TOJBKO B TOM CiIydae, €clid

pe3yabTaThl HKCIIEPUMEHTA 3aHECEHBl B padouylo TeTpaab cTyiaeHTa pyukoil. [Ipu momyuenun
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HeynoBlieHBopuTenbHOM orieHku (0, 1, 2, 3) 3a 3TOT 3Tanm K BBIMIOJIHCHHUIO CIEAYIOIIETO dTara
CTYIEHT HE JIONYyCKaeTCsl.

Teopusi — oleHka 3a ciady TEOPETHUECKOrOo Marepuaia 1Mo TeMe JabopaTOpHOM paloThI.
BrictaBnsercs mo aecsTHOa/UIbHOM IIKajle MPU YCJIOBHHM CIAa4yd 3TOrO 3Tama B CPOK M IO
BOCHbMHOAJUILHOH IIKaJIe B UHOM CJIyYae.

Pe3 — omeHka 3a MpEICTaBICHHUE DPE3YJBTATOB HM3MEPEHUN M pacdeToB. BeicTaBisgercs 1o
NecATUOAIUTBHOM 1IKaJe IPU YCIOBUU CIa4M 3TOTO ATara B CPOK M [0 BOCAMHOAIIIFHOM IIIKAJIe B

WHOM CJIyd4ae.

A3, — ouenka 3a jgomamHee 3amanue (N-Homep Moxayns). 3, - cBoero pona moMaiiHss

KOHTPOJIbHAsE paboTa, KOTOpas JaeTcs MpenojaBaTeieM COrJlacHO Yy4eOHOMY IUIaHy.

3ameuanme: He ntyrtath /I3, ¢ perymsprHoii gomarineii paboroit (Cyp.) ' koTopast maercs
: yT n C Pperyuip A p ap)ns past I

npernoiaBaTesieM Ha MPeabIIyIeM CeMAHAPEe U CIaeTcsl Ha TIPOBEPKY Ha CIIEAYIOIIEM CEMHHApeE.

Onenka 3a I3, BBICTaBIsIETCS KaK cpeHee apupMeTHIecKoe (C y4eTOM MPaBUIl OKPYIJICHUS 710

N

2
eJIOro YKciia 6ajuIoB) OLIEHOK 3a Kaxkayto 3aaauy A3i: 1, :‘ZlT, rae N —kosmyecTBO 3a1a4 B
noMairHeM 3aganud. OneHka 3a Kaxayro 3aaa4y J[3i BeicTaBisiercs Mo AecATHOaUIbHON IIKaje
IpH YCIOBUHU CIIa4M 3aJIaHus B CPOK W IO BOCBMHOAUIBHOM IIIKaJe B HMHOM cliydae. 3a
HECHAHHOE IOMAIllHee 3aJaHue 3a HEHEII0 0 3a4eTHO-PK3aMEHAIlMOHHON HeIeld ITaHHOTO
MOJyJis BBICTaBisieTcs orieHka J1,=0 6amnos.

Kpn —oleHKa 3a KOHTPOIbHYIO paboTy (N-HoMmep Moayis) . O1eHKa BBICTABIISCTCS KaK CpeaHee

apudMeTHIecKoe (C y4eTOM MPaBUII OKPYTIICHUS 10 IEJIOT0 Yrciia 6aljIoB) OIEHOK 3a KaXKIYIO

N .

2 Kpn
3anaqy Kpn: Kp, :i=1T, rae N —konudecTBO 3amad B KOHTpOJbHOW pabote. OrneHka 3a
kaxkayo 3amauy Kp'n BeicTaBnsercs 1o jecsaTubannabHoi mkane. KoHTponbHas paboTa,
HalMcaHHas Ha HeyaoBJieTBoputenbHyo oueHky (0, 1, 2, 3 Gamra), MokeT OBITh Nepenucana
OJIMH pa3 B CBOOOJIHOE OT 3aHATUH BpeMs, MPU COTIACOBAHUM BPEMEHHU TEPEITUCHIBAHIS MEKIY
TIpenojaBaTeeM U CTyIeHTaMH Ipymnbl. IIpy nepenuchbBaHky OLEHKA 3a Kaxkayio 3anady Kp'y

BBICTABJISICTCS IT0 BOCEMHOAJIIILHOM IIKaJIE.

K, - omenka 3a KOJUIOKBHUYM (N-HOMEp MOayis). BreIicTaBisgeTcsa Mo AeCATHOAIILHON IIIKale

IpU YCJIOBUU CJa4d KOJUIOKBUYMa B CpPOK M MO BOCBMHUOAQJIBHOM IIKaje B HWHOM CIydae.

JlomyckaeTcs TOJIbKO OJJHA Mepeciaya KOJIOKBHYMa.
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IHHopsinox ¢popMHUpPOBaHHSA OLEHOK IO M CLHUILIMHE.

O11eHKY CKITaABIBAIOTCS U3:

HakorieHHo# orenku (H), kotopast popMupyercs mo aecarnoauIbHOM miKae (¢ y4eToM MpaBuil

OKPYTJICHHUS JI0 LIEJIOTO YKCia 0aIoB) KaK B3BEIICHHAS CyMMa OJYUYEHHBIX OLEHOK BceX hopm
TEKYIIET0 KOHTPOJIS, MPEIYyCMOTPEHHBIX pPabOYMM Y4eOHBIM IUIAHOM JaHHOTO Moxayni. B
KaXJI0M Moayie (opMyabl A pacueTa HAKOIUICHHOH OIIEHKHM OINpelensiorcs (opMaMu
TEKYyLEro KOHTpoJisi AaHHoro monyis. Ecam 3a ogny m3 caeayromux ¢GopM KOHTPOJIs —
KOHTPOJIbHAsA padoTa, JoMallHee 3aJaHHe, KOJUIOKBHYM, Ja0opaTopHble padoThl —
NOJIy4eHA HeyaoBJieTBopHuTeabHasi oneHka (0, 1, 2 uam 3), To HAKOIJICHHAsA OLICHKA 3a
TeKyIIHMid MOAYJb BbicTaBJseTcs () 6a/10B.

OIICHKH 32 3K3aMeH (D), KOTopasi_BBICTABIISCTCS IO JECATHOAIUIBHON IIKaJIE€ MO0 UTOTaM CIadu

9K3aMeHa B YCTHOU dopme.

Pesynprupyromas onenka (P) sBisercs B3BemieHHONW cymmoin HakoruieHHON oreHkd (H) u

oreHkH 3a 3k3amed (J): P =0,7*H + 0,3*3.

Ecnmu pabounM y4eOHBIM IUTAHOM B JaHHOM MOJAYJE HE TMPEAyCMOTPEH 53K3aMeH, TO
pe3yAbTUPYIOIIAsl OLEHKAa B 3TOM MOJYJI€ HE BBICTABIAETCA. Pe3ynpTuUpyromias OLEeHKa

BBICTABJISIETCS B CJIEYIOIIEM MOJyJIe, B KOTOPOM MPEAYCMOTPEH 3K3aMeH, 1o hopMyIie:

N

Sn
P=0,7*H¢ + 0,39, tne H, = ile ,

H; — HakomJIeHHBIE OIICHKH 32 MPEIBIAYIINE MOYJIH, B KOTOPBIX 3K3aMeH He OB MPeyCMOTPEH
pabounm y4ueOHbIM T1aHOM, N - YHCIIO TAKUX MOYJICH.

W3MeHuTh HaKOIUIEHHYIO OIICHKY (Tonbko aist Hj = 0), T.e. caarth J0ITH, BO3MOXXKHO B IEPHOJ
nepecnad (ssHBapb-peBpanb A 1-2 Moayneill TeKymero yd. roja U CeHTAOpb-oKTsAOph 3a 3-4

MOJIYJIH TIPEIBIAYIIET0 Y4eOHOTO To/1a).

Hrorosasi oneHka 3a Kypc pU3MKH pacCUUTHIBACTCS 110 cIenyromei Gpopmyie:
Pq,m:O,4*P23+0,2*P4+0,4*P56,

rae Pas, Py u Psg - pe3ynbTupyronme oneHku 3-ro, 4-To U 6-ro MOyJIeH.

Ecnu i-as pe3ynpTHpyIOIIas OlleHKa OTCYTCTBYET MO YBKUTEIbHOH MPHUUYUHE (IO COCTOSHHIO

3JI0pPOBbS, TIEPEBO U3 APYrou mporpammel / BY3a, u 1.1.), TO Bompoc A0cAauu MPOMYIIEHHOTO

MaTepHaja pemaeTcs B MHANBUYAIbHOM MOPSIKE U MO COTJIACOBAHUIO C YUEOHBIM O(HCOM.
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Bropoii Mmoayas (1-blii Kypc)

DJeMEHTHI TEKYIEro KOHTPOJISI BTOPOTO MOJTYJISL:

C; — onieHka 3a paboTy Ha CEMHUHAPAX.

JIp; - orieHka 3a BBINOJIHEHUE U caady JabopaTopHbIX paboT. KonnyecTBo mabopaTopHbIX padoT
ornpenensercs rpauKoM BHITOTHEHHS 1a00paTOPHBIX PadOT U KaJeHIAPHBIM IIAHOM.

K, - omesHka 3a KOUTOKBHYM. TemaTHMKa KOJUIOKBUYMa BO BTOPOM MOAYJE - MEXaHHKA.
KonnokBuym mnpoBOAWTCS Ha  HeAene, CIEAYIONIEH 3a OKOHYAHUEM JIEKIUMH 1O JTaHHOMN
TEMAaTHUKe.

Hakonnennas onenka Hy ¢gopmupyercst mo aecaTHOAUIbHON MIKaJle KaK B3BEIICHHAs CymMMa

TO0JIy4EHHBIX OILIEHOK TEKYIIEro KOHTPOIS 10 (GopMyIIe:
H, =0,2*C, + 0,3*Ku, + 0,5*.]1[)2

C Y4€TOM IPaBUJI OKPYTJICHUS JI0 LEJIOT0 yucia 0amos, npu ycinoBuu eciu JIp2>3 u Kip>3.

Tpernii moayJs (1-b1it Kypc)

DJIeMEHThI TEeKYIIero KOHTPOJIsl TPeThero MoayJisi:

C3 — oneHka 3a paboTy Ha CEMUHAPAX.

JIps - olleHKa 3a BBIMIOJTHEHUE U cAaqy JabopaTopHbBIX padoT. KonmmdecTBo 1ab0paTOpHBIX paboT
ornpenensercs rpauKoM BHITOTHEHHS Ja00pAaTOPHBIX PadOT U KaJCHIAPHBIM TIAHOM.

Kps - orieHka 3a KOHTpOJIbHYIO paboTy. Tema KOHTpOJIbHOU paboThl - CTaTUCTHYEeCKas (pu3MKa,
peanbHbIe Ta3bl, (ha3oBbie nepexoisl. KoHTponabpHas pabota mpoBoOIUTCS HA Henelne, Cleayomen
3a OKOHYAHHEM JIEKIIMH 110 JaHHOI TEMAaTHUKE.

Hakonnennas onenka Hs ¢gopmupyercs mo aecsaTuOAUIbHON HIKaJle KaK B3BEIICHHAs CymMMma

MOJTyYEHHBIX OLICHOK 0 hopmye:

H3; = 0,2*C; + 0,3*Kp3+ 0,5*JIp3
C y4€TOM TPaBWJI OKPYTJICHHUS 10 IIEJI0T0 Yucia 0amioB, mpu yciaoBuu, eciu JIp3>3 u Kp3>3.
HToroBplii KOHTPOJIb TpeTheoro MoOAyJasl - Jk3aMeH. OneHka 3 BBICTABISAETCS 10
NecaTUOAJUIBHOM MIKale M0 WTOoraM CAayM dK3aMeHa B ycTHoil ¢opme. Tema sk3amena -
JIEKTPUYECTBO U MAarHETU3M.
PesyabTupyromasi onenka Pz ¢opmupyercs mo AecaTHOAUILHON mIkaje (C yd4eToM MpaBHIl
OKPYIJICHHUS J0 1IeJIoro yrcia 0anioB) Kak B3BEIIEHHAss CYMMa HAKOIICHHBIX OIICHOK 32 TMepBbIC
nBa monynst Hy Hs 1 ouleHku 3a sk3ameH 1o popmyie Js -

Py = 0,7*(H2 +H3)/2 + 0,3*23.

YerBepThiii Moay.ab (1-blil Kypc)
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DJIeMEHThI TeKYIero KOHTPOJIs1 YeTBEPTOro MOYJIsl:

C,4 — oneHka 3a paboTy Ha CeMHUHapax.

Kps - omeHka 3a KOHTpOJIbHYIO paboTy. Temaruka KOHTPOJBHOH pabOTHl - TEpEeMEHHBIH
NEKTPUUECKUI TOK, dJEKTpUUecKue KojaeOaHus 1 BoaHbl. KoHTposbHAs paboTa MpOBOIUTCS HA
HeJene, CIeAyonen 3a OKOHYaHUEM JIEKIIMI 10 TaHHOW TEMaTHKE.

JIp4 - orieHKa 3a BBINOJIHEHUE U caady JabopaTopHbIX paboT. KonmnyectBo nabopaTopHbIX padoT
ornpenensercs rpauKoM BBITOTHEHHS 1a00paTOPHBIX PadOT U KaJCHIAPHBIM TLIAHOM.

Hakomennas ounenka Hy dopmupyercs mo necarnOamibHOM IMKajde Kak B3BEUICHHAs CyMMa

MOJIyYEHHBIX OLIEHOK TEKYILEro KOHTPOJIS 1o dpopmyIe:

H, =0,2*C, + 0,3*Kp4 + 0,5*.)1])4
C Y4€TOM IPaBUJI OKPYTJICHHS 10 LEJIOT0 yrcia 0ansios, mpu ycnoBuu eciu JIpa>3, Kps>3.
HUToroBpiii KOHTPOJIb YeTBEPTOro MOAYJA - 3Jk3aMeH ;. OueHka Iy BBICTABISIETCS 110
JnecATHOA/UTPHOW MIKajie MO0 WTOraM cJadd dK3amMeHa B ycTHou Qopme. Tema sk3amenHa -
NIEPEMEHHBIH MEKTPUUECKUI TOK, SJIEKTPHUECKUE KOJIeOaH!Us U BOJIHBI, ONITHKA.
PesyabTupyromasi ouenka P4 ¢opmupyercs mo aecsaTHOAIBHON IIKaje (C y4eTOM IpaBHil
OKpYTJIEHUSI JI0 IEJNOro ymucia OaiioB) Kak B3BEIICHHas CyMMa HakKoIUIeHHOW oneHku Hy u
OIICHKH 3a 3K3aMeH J4 1o popmyiie :

P, =0,7*H4 + 0,3*9s;.

IsiThIii MOAYJIb (MEPBBI MOAYJIb 2-TO Kypca)

Dnemenmul mexkyuieco KOHmMpPOJs MOOya:

Cs — o1ieHKa 3a paboTy Ha ceMHHapax.

JIps - olleHKa 3a BBINOJTHEHUE U cAaqy JabopaTopHbBIX padoT. KonmmuecTBo 1abopaTOpHBIX paboT
ornpenensercs rpauKoM BHITOTHEHHS 1a00paTOPHBIX PadOT U KaJeHIAPHBIM IIAHOM.

Kps — omenka 3a KOHTpoJbHYIO paboTy. TemaTuka koHTposibHOU paboTsl Kps — TerioBoe
U3ITy4yeHUe U KBaHTOBas onTuka. KoHTponbHas paboTa MpoBOAUTCS Ha HeJene, cleayolen 3a
OKOHYAHHEM JIEKIIWI 10 JTaHHOU TEMAaTUKE.

Komnoxsuym KnS npoBoautcs Ha npeanocnenHeil Hexene naroro Moayis. Tema KouiokBuyma -
KBAaHTOBAs MEXaHUKA.

Hakormnennas onenka Hs dopmupyercs mo necarnOamibHOM IMKajde Kak B3BEUICHHAs CyMMa

HOJTYYEHHBIX OIIEHOK 110 (hopMmyIie:
H5; =0,1*Cs + 0,4*JIps + O,Z*Kp5 +0,3*Ku1s
C YYETOM IpaBHJI OKPYIJICHHS 0 LENOTo 4yrcia 6amioB, npu ycinosuu, eciu Jps>3 u Kps>3 u

Kuas>3.
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IlecToii MoayJIb (BTOPOii MOAYJIb 2-0i KYpC).

DJIeMeHThI TeKYLIero KOHTPOJIsT MOIYJIs:

Cg — onieHka 3a paboTy Ha CEMUHAPAX.

JIpe - o1ieHKa 3a BBINIOJIHEHUE U caady JabopaTopHbIXx paboT. KonnyectBo nabopaTopHbIX padoT
ornpenensercs rpaguKoM BHITOTHEHHS 1a00paTOPHBIX PadOT U KaJCHIAPHBIM TIAHOM.

/136 — OIICHKa 3a JOMAaIlHee 3a/1aHue. TeMaTuka JOMAIIHETro 3a/laHus, IPeIaraéMoro B HIeCTOM
Moxyne - ¢usmka aroma. Cpok chmaum gomamiHero 3afaHusi [3s — TPETbs HENENs IIECTOTO
MOJTYJISL.

Hakonnennas onenka Hg Gopmupyercst mo aecsaTuOAUIbHON MIKaJle KaK B3BEIICHHAs CymMMma

MOJYYEHHBIX OLEHOK TEKYLIEro KOHTPOJIs o popMyIie:

Hs =0,2*Cq + 0,5*.)1[)5 + 0,3*)_-[35
C Y4eTOM IPaBUJ OKPYTJICHHS 10 LEJIOT0 yKcia 0ansios, mpu ycnoBun eciu JIpe>3 u 136>3.
HToroBpiii KOHTPOJIb HIECTOr0 MOAYJSA (BTOPOr0 MOAYJSA BTOPOrO roaa) - 53K3aMeH Jg.
OneHka g BBICTABISCTCS MO NECATHOAUTHHOW IIKAJIe MO WTOTaM CIadd dK3aMEHa B yCTHOU
dopme. Tembl sx3amena: pusuka atoma, GU3MKa TBEPJOTO TeJa, AIEMEHTHI (PU3UKHA aTOMHOTO
siipa U AJIEMEHTAPHBIX YaCTHII.
PesyabTupyomasi ouenka Pg dopmupyercs mo necsatnbauibHON mIkane (C y4eToM IMpaBHII
OKPYIJIEHHUS JI0 LIeJIOro yuciia 0ajlioB) Kak B3BELICHHAs CyMMa HAKOIUIEHHOW OLIEHKU U OLICHKH
3a 9K3aMeH 10 hopmyIie:

P = 0,7*(H5 +H5)/2+ 0,3*s.

16




Hrorosasi oneHka 3a Kypc pU3MKH pacCUUTHIBACTCS 110 CIenyomei Gpopmyie:

P ¢u:=0,4%P23+0,2%P 4+0,4*Psg,

rae Pas, P4 u Psg - pe3ynbTupytonme oeHku 3-ro, 4-ro u 6-ro MOyJien.

IIpaBuna oOKpyrjeHuss [0 HeJ0ro 4Yuciaa OaJuioB TMPH BbBICTABJICHUM OLECHOK:
CpeIHEB3BEIlIEHHAs OLIEHKA OKPYTJISETCS 10 OOJBIIEro LEeNoro, eciau ApoOHas YacTh OLICHKH He
Huxke 0,5, B IpOTUBHOM CiTydae OIIEHKa OKPYTISETCS 1O MEHBIIETO 1EJI0r0.

[TepeBon pe3ynpTupytomieit ouenku (P) 3a Tekymmii KOHTPOIb U IK3aMEH M0 JAeCATUOAITLHOM
HIKaJe B OLEHKY IO MITHOAUIbHOM IKalle OCYLIECTBISETCS B COOTBETCTBUM CO CIIEAYIOIIEH
TaOJIMLIEN:

Tadoauua cOOTBETCTBHSA OLICHOK MO AeCATHOATIILHON U NMATHOAJILHON cHCTEMAaM

ITo necarndoanILHON HIKAJIE ITo naTHOaILHOMN mIKaJIe

1 — Hey1OBIETBOPUTEILHO HEYIOBJIETBOPUTEIHHO — 2
2 — O4EHb IUIOXO0

3 — wI0X0

4 — yIOBJIETBOPUTEIBHO yJIOBJIETBOPUTEIHHO — 3

5 — BeCbMa YOBJIETBOPUTEIBHO

6 — xoporro xoporto — 4

7 — OYEHb XOPOUIO

8 — IIOYTH OTJINYHO OTJIMYHO — 5
9 — oTyIM4HO

10 — Onecrame
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IV. Conepxanue nporpamMmasl

Tema 1: Kunemarnka MaTepl/IaJ'leOﬁ TOYKHU U a0COJIIOTHO TBEPAOIo TeJjaa.

CopaepxkaHue TeMBbI:

[Ipeamer ¢u3uku U ee CBsI3b C APYrUMU HayKaMu. MOJENbHBIM XapaKTep MOCTPOCHUS
¢u3uku. OuU3MUECKUe MOHATUS - MPOCTPAHCTBO, Bpems, martepus. [IpocTpaHCTBEHHO-
BpEMEHHbIE MacITa0bl U (PU3NUECKOE MOJICIMPOBaHUE. AOCTpaKINK B (PU3HKE.
Paguyc-Bektop, TpaekTopus, mnHa nyTd. Bektop nepemenienus. CpenHss CKOpOCTb,
MI'HOBEHHasi cKopocTb. CpenHee yCKOpEeHHE, MIHOBEHHOE ycKopeHue. COOTHOLIEHMS
MEXy KUHEMaTUYeCKUMH BEJIMYMHAMU MOCTYNATENbHOTO IBHKEHUS. TaHreHIuaibHoe
U HopMasibHOE yckopeHnue. Kinaccudukanus 1BuKeHus.

Bektop yrioBoro mnepeMemeHus, YIJIIOBOM CKOPOCTH, YycKopeHus. CBs3b MEXIY

JIMHEUHBIMU U YIJIOBBIMU BCIIMYWHAMMU.

Tema 2: JluHAMUKA [JBW)KEHHS] MATEPHAJIbLHON TOYKH M MOCTYNATEJbHOIO JIBHMKEHUS

TBEPJOrO TeJja.

CopaepxaHue TeMBbI:

ITepsoiii 3akoH HproToHa. MHepumanbHbie cuctembl orcuera. Cuna. Macca. Mmmyssc.
Bropoii 3akon Herorona. [IpuHnun HesaBucumoctu cui. Tperuit 3akoH HeroToHa.

3aKOH COXpaHEHHs UMITyJIbca. [[BH>KeHue LIeHTpa Macc.

3aKOH COXpaHEHUs MOMEHTa UMITyIbca. MOMEHT umnyibca. MOMEHT CUIIbL. Y paBHEHUE
MOMEHTOB.

JIBr>xkeHue tena nepeMeHHon Maccol. @opmyia [{nonkoBckoro.

Pa6ota, momHocTh. DHeprus. Kunernueckas sHeprus. [lorennmansuas sueprusi. CBsi3b
CUJIbI W TOTEHIMAJbHOW DSHEPruM. 3aKOH COXPAHEHUsS MEXaHMYECKOW DSHEPrUH.

I'paduueckoe mpencrasnenue sHeprun. IloTeHInanbHbIe KPUBBIE.

Tema 3: JlunaMuKa BpamarTeJJbHOI0 JBUKEHUS TBEPAOIro Teja

ConepkaHUE TEMBI:

MoOMeHT uHepuMU MaTepraibHON TOUYKU U Tena. Teopema IllTelinepa.
OcHOBHOE YpaBHCHUEC NJTUHAMUKHU BPAIIATCIIbHOTO ABUKCHUA.
Pabora npu Bpamenun. Kunernueckast SHEpryst BpameHus..

HGI/IHepL[I/Ia.HBHBIe CHUCTCMBI OTCUCTA.
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Tema 4: MexannuecKkue KoJ1e0aHus U BOJIHEI

ConaepxkaHue TeMBbI:

["apMoHnueckne KojaeOaHUs W WX XapaKTEPHUCTHKW: aMIUIMTyda KosieOaHuid, ¢aza
KoneOaHuii, HauvanbHas (aza KoleOaHWd, IUKIMYECKas YacToTa, MEPUOJ, YacToTa
koneOanuii. KommiekcHas ¢gopMa mnpeacTaBieHU KosieOanuii. MeTos BpaliaroIerocs
BEKTOpa. MexaHu4yeckue TrapMOHHYECKHE Koyie0aHus. ODHEpruss TapMOHHYECKUX
kosiebanuii. ['apmonmnueckuii ocummstop. JuddepennmansHoe ypaBHEHHE CBOOOTHBIX
KosebaHuii u ero pemenue. [lpyxuHHpld MasgTHUK. @OU3NYECKUA MAasSTHHK.
Marematnueckuit MmassTHUK. [IpuBeneHHas niumHa GU3HIECKOTO MasiTHUKA .

CBobOoxnble 3aTyxaromue Konebanus. JluddepenHnuanbHoe ypaBHEHHE CBOOOIHBIX
3aTyxaroumx KojiebaHui u ero pemeHue. AmmumTyna, (asza, HadanpHas ¢asa,
MUKIMYECKasl 4YacToTa, IMepuoj 3aTyxarommx kojebaHuid. JlekpeMeHT 3aTyxaHusl.
Jlorapudmuueckuil 1eKpeMeHT 3aTyxaHus. Bpems penakcaruu

Breinyxnennsie konebanus. uddepeHnnansaoe ypaBHEHHE BBIHYKJICHHBIX KOJIeOaHUN
U €ro pemieHue. 3aBUCHUMOCTh aMIUTUTYAbl U (a3bl BBIHYKIEHHBIX KOJEOaHUU OT
4acTOThl. Pe3oHaHC.

CnoxeHue JBYX TapMOHMYECKMX KoJeOaHMN OJMHAKOBOM YacTOTBI M  OJHOTO
HanpaBieHusi. CrloxeHne KojaeOaHWW OJHOTO HAIPaBJICHUS C OMU3KUMH YacTOTaMHU
(buenwmst). CrnokeHHe B3aMMHO TIEPIEHANKYISIPHBIX Kojebanuii. CiioxkeHue KojaeOaHui ¢
Pa3HbIMH, HO KPaTHBIMH YaCTOTaMHU.

BosHoBbI€ mporiecchl. Yipyrue BodHbI. [IpogosibHbIE M MONEPEUYHbIE BOIHBI. Y paBHEHUE
Oerymieii BoiHbl. BonHOBO# ¢ponT. BosnHoBas moBepxHOCTh. BoigHOBOE ypaBHEHHeE.

WnTepdepentus BonH. CTosYHE BOTHBL

JladopaTropHbie padoTsl o Temam 1 - 4.

Ne 0 BBoanas pabora. BBenenue B TeXHUKY (PU3HUECKUX U3MEPEHUH.

Ne 1.2 M3yyeHne 3aKOHOB BpAaIllaTeILHOTO JBIIKEHHsI TBEPJOrO Teja Ha MpUoope
Ob6epbOeka.

Ne 2 M3yueHne nMHAMHUYECKUX 3aKOHOB Ha MallMHe ATBy1a
Ne 5 Omnpenenenne MOMEHTa HHEPLIMM MaXxOBOTO KoJieca

Ne 7 Omnpenenenve MOMEHTa MHEPLIMM U TTpoBepka TeopeMbl LlITelinepa MeTomoM
KPYTUJIbHBIX KOJeOaHUit

Ne 8 Yuuounsapuslii noasec
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Ne 9 T'mpockon

=

16 N3yuenue 3aryxaromux KojaeOaHuit
No 11 MasiTHHK yHUBEpCaTbHBIN
Nel7 YcranoBka 11 n3y4eHHsl 3ByKOBBIX BOJIH

Ne 18 YcranoBka it u3yueHust COOCTBEHHBIX KOJIEOaHUN CTPYHBI

Tema 5: D1eMeHTHI ClIeNMATBHON TEOPUH OTHOCHTEJIHLHOCTH

ConaepxkaHue TeMBbI:

[IpeoOpasoBanust  [anmunes.  DxcmepumeHT — Maiikenscona-Mopmu.  IToctynartsr
CIIELMANBbHOM Teopun OTHOCHTENbHOCTU. [IpeoOpazoBanus JlopeHna M MX CIEICTBHSL:
OTHOCHUTEJIBHOCTh JUIMTCIIBHOCTH W Pa3MepoB. PeIATUBHCTCKMI 3aKOH CIOXKCHUS
ckopocted. PenstuBucTtckuii umnyiabc. MHTepBanm. OHepruss B pEISATUBUCTCKOU

MCXAaHHKCE.

Tema 6: @u3nvyecKue 0CHOBbI MOJIEKYJISIPHO-KUHETHYECKON TeOpuu

ConepxaHue TEMBI:

MornekysspHas Macca, MOJIIpHas Macca, 00beM, KOHLIEHTpAI|s, KOJIUYECTBO BEILIECTBA,
WIOTHOCTh BemecTBa. Cocrostnue cuctemsl. Ilporecc. PaBHOBecHBIN, 0OpaTHUMbIH U
HEOOpaTUMBIH, KPYTrOBOH MPOLIECCHI.

VYpaBHEHHE COCTOSHUS UAECATBHOTO rasa.

OCHOBHOE ypaBHEHHE MOJEKYJIAPHO-KMHETUUECKON Teopuu. CpeaHsas KBaapaTUyHas

CKOPOCTb U CPEIHSIsl SHEPTHUS.

Tema 7: ®u3nvecKue 0CHOBbI TEPMOAUHAMHUKH

ConepkaHUE TEMBI:

Buyrpennsis sHeprusa. Temneparypa. Ctenenu cBoOoapl. PacmpeneneHnue >HEpruu 1mo
creneHsM cBoOobl. PaboTa raza mpu n3meHenuu ero oorema. Terora. [lepBoe Havano
TEPMOJIUHAMUKH.

VnaenpHas TEmIOEMKOCTb. MoJsipHas TEIUIOEMKOCTh. TeIOoeMKOCTh MPH MOCTOSIHHOM
o0beMe W TIOCTOSHHOM JaBlICHMHM. YpaBHeHHe Maiiepa. VYpaBHeHuHe aanadaThl

HACAJIBHOIO I'a3a.
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TermoBoil nBurarens. XosoawibHas ycraHoBka. Llukn Kapno um ero KIIJ nns
uaeanbHoro rasa. ®opmynupoBKHM BTOpPOro Havajia TepmoauHamuku Kiaysuyca u
KenbBuHa.

Makpo- u MukpococtosiHua. Cratuctuueckuid Bec. DHTponua. Popmyna bosbimaHa.
[Ipupamienue SHTPONHUH MPH 0OPATUMOM U IIPU HEOOpAaTUMOM Iporiecce. TpeTbe Havano

TCPMOAUHAMUKHU.

Tema 8: JiieMeHTHI CTATUCTHYECKOH PU3UKH

CopaepxkaHue TEMBI:

BeposatHocTs coctosiHusa. Cratuctuueckoe pacrpenenceHue. OyHKIUA pacnupenciceHus.
YcnoBue HOpMHPOBKM Juisi  GyHKOUM  pactpenencHus. CBoiicTBa  (yHKIIUU
pacnpenenenus. Cpennee 3HaueHUE PU3NIECKON BETHUMHEI.

Pacnpenenenne ['n66ca. Pactipenenenne MakcBesia 1o KOMIIOHEHTaM CKOPOCTEH H 110
a0comoTHBIM cKopocTsM. ['paduk GyHkmum pacmpeneneHus mo ckopoctsMm. Hambomee
BEpOsATHAsI CKOpOCTh. CpenHsis ckopocTh. CpeaHss KBaJpaTU4Hasi CKOpOCTh. DyHKIUA
pactpeaenenus no sHeprusim. CpeaHss SHEprus.

bapomerpuueckas hopmyna. Pactipenenenne bonbimana.

Tema 9: PeanbHblii ra3. SIBjieHusi nepesoca

ConepkaHue TEMBI:

PeanbHblii Ta3: yder COOCTBEHHOTO 0OBEMa MOJIEKYJ M Y4eT CHUJ HPUTSHKEHUS.
VYpaBuenue Ban-gep-Baanbca. M3otepmbl Ban-gep-Baanbca u ux ananus. BHyTpenHsis
SHEpPrus UAEaJIbHOrO ras3a.

SBienus mnepeHoca. DMmHpUYeckue ypaBHEHUS AUGQy3uu, TEIIONPOBOAHOCTH U

BA3KOCTH.

Tema 10: ®a3zoBoe paBHOBecHue U (pa3oBbie MEePexXoabI.

ConepkaHUE TEMBI:

e @a3pl u (dazoBele mnpeBpamieHus. Mcnapenue u  KouzaeHcanus. IlinaBienue wu
KpucTtayumm3auus. Y pasaenue Kiaitnepona- Knasuyca.
e Jluarpammbl coctosiHus. Da3oBble TEpexoAbl IEPBOrO M BTOPOro  poja.

MeTacTaOUIBLHBIE COCTOSHUS.
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JlabopaTopHsbie pa6oThl o Temam 6 - 10.

Ne 60 Onpenenenune OTHOLIEHUS TEMNIOEMKOCTH BO3YX

Ne 61 Onpenenenue BI3KOCTH KUJIKOCTH TT0 meToay CTokca

No 62 M3yueHne cTaTUCTUUECKUX 3aKOHOMEPHOCTE HAa MEXaHUYECKUX MOJCIISIX

Ne 63 Onpenenenue Cp/Cv meronom Kneitmana-/lezopma

Tema 11: DuekTpocTaTuka

ConepkaHUe TEMBI:

3apsz, cBoiicTBa 3apsana. Toueunbld 3apsaa. 3akoH KymoHa. DiaekTpocTaTuyeckoe moJie.
[TpoOGHbIit 3apsm. HanpsixkenHocTtb 3JIEKTPOCTATUYECKOTO OJIA. EnnHuner
HanpskeHHOCTH. CHUIIOBBIE JIMHUM HANPSHKEHHOCTH. [IpUHIUMI Cynmeprno3uiuu MOoJei.
WNHayknus 371€eKTpOCTaTUYECKOro MOJIs.

ITorox BekTopa. Teopema ['aycca ans snexTpocraruueckoro nouss. Jduddepennuansuas
dbopmynupoBka TeopeMbl ['aycca. JluBeprenius BekTopa. PacdeT mojeidt ¢ MmoMomibio
Teopembl [aycca: mone OECKOHEYHOW 3apsHKEHHOW IUIOCKOCTH, JIBYX IIJIOCKOCTEH,
cheprueckoil TOBEPXHOCTH, OOBEMHO 3apsHKEHHOTO MIapa, OOBEMHO 3apsHKEHHOTO
UUJIUHAPA, HUTH.

Hupkynsuus BeKTOpa HAMPSHKEHHOCTH 3JEKTpocTaTHdeckoro moiisi. TeopemMa o
UUPKYISIUU. [loTeHIMaIbHOCTD 3JIEKTPOCTAaTUUECKOTO 1oJsi. POTOp BekTOpa.
[Torennman snekTpocratnyeckoro nojid. EaunHunsl noreHuuana. lloteHunan cucrtemsl
3apsiioB. CBsi3b HANpPSHKEHHOCTHM W NOTEHLIMANa. BplunMcieHWe NOTEHIMana Io
HaIPSKEHHOCTH.

[IpoBogHMKKM B 3ieKTpocTaruueckoM moje. [lone BHYTpH NpPOBOJHUMKA W BOIU3M
MTOBEPXHOCTHU MTPOBOJIHUKA.

Tunel IUAIEKTPUKOB: MOJSPHBIE, HEMOJISApHbIE, NOHHBIE. [lonspu3anns IUAIEKTPUKOB.
[Tonsipu30BaHHOCTH, HAPSIHKEHHOCTD MOJIA B ANAJIEKTpUKE. CBSI3aHHBIN 3apsil.
DIIEKTPOEMKOCTh YEAUHEHHOTO MIPOBOJIHUKA. Ennanne 3JIEKTPOEMKOCTH.
Kongencaropel.  EmMkocTM  miockoro, — cpepuyeckoro U IWIMHIPUYECKOTO
KOHJIeHcaTopoB. [lapamensHoe U mocaeaoBaTesIbHOe COeIMHEHUE KOHACHCATOPOB.
OHeprusi CUCTEMBI 3apsAI0B. DHEPTUsl YEAUHEHHOIO 3apsSKEHHOTO NMPOBOJIHUKA. DHEPIUs
3apsKEHHOTO KOHJIEHCATOpa. DHEPTrus JIEKTPOCTaTUYecKoro noisi. [oTHOCTh 3Hepruun

SJICKTPOCTATUYCCKOI'O ITOJIA.

Tema 12: [TocTOSAHHBII JIEKTPUYECKHH TOK. DJIEKTPUYECKHH TOK B BelllecTBe.
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ConepkaHUE TEMBI:

OnekTpuueckuii Tok. Cuia U TIOTHOCTh TOKa. CTOPOHHHE CHUJIBI. DJIEKTPOABUXKYIAS
cuna. Pabora mosiss CTOpOHHUX CHIT M JIEKTpocTaTudeckoro mois. Hampshkenue. 3akoH
Oma [uIst OTHOPOAHOTO yYacTKa IeNH B MHTErpajibHOU U auddepeHunansHoit Gpopmax.
3akoH Owma nas HEOJHOPOMHOTO Yy4acTka menu (0000meHHbd 3akoH Owma) B
WHTErpajibHON U AuddepeHmansHoi hopmax.

Pa6oTa u MmomHOCTh TOKA. 3akoH [[xoymnsa-JIenna B uHTErpanbHoi u nuddepeHnnanbHoml
dbopmax.

DJIEKTPUUYECKUI TOK B Ta3ax, AIEKTPOIUTAX U BaKyyMe.

JlaboparopHnbie padoTsl o Temam 11, 12.

Ne 20. Brenenue B 1a00paTOpPHBIN MPAKTHKYM 1O 3JIEKTPUYECTBY U MarHeTH3MY.

Ne 21 M3mepenue eMKOCTH KOH/IEHCATOPOB C MOMOIIBIO OaJUTHCTHYECKOTO

raJbBaHOMETP

Neo 22 Onpenenenrie eMKOCTH KOHAEHCATOpa MO OCUUIIIIOTpaMME €ro paspsiia uepe3 pe3nucTo

No 24 HccnepgoBaHue XapaKTEPUCTUK MCTOYHUKA TOCTOSTHHOTO TOK

No 24.12 N3zmepenune D/1C u KIIJI ncTouHMKOB TOKa

Ne 31.1 Onpenenenune yaenbHOro 3apsaa 3J1€KTpoHa

Tema 13: MaruerHoe 1moJjie 1 MariuTHLIE CBOJICTBA BelleCTBA.

ConepkaHUe TEMBI:

MarnutHoe mnone. Wunaykuumss MarHutHOoro modsa. 3akoH buo-Casapa-Jlamnaca.
HanpspkeHHocTh. MarHUTHOE 1M0JI€ IBUKYILETOCs 3apsia.

Teopema T'aycca B wuHTerpambHOW u auddepeHuansaoii ¢opmax. Teopema o
MUPKYJSIIIUN B HHTETpaIbHON U AuddepeHInanbHoi popmax.

OHeprusi MarHuTHOro noJis. [I10THOCTh SHEPrUY MArHUTHOTO TOJS.

MarunutHoe nosie B BemiectBe. Makpo- U Mukporoku. HamaranmyeHHocts. MaruutHas
BOCIIPUUMYHMBOCTh. (CBsI3p BEKTOpa HMHAYKIMM W HANPSOHKEHHOCTH. JlnaMarHeTukH.

[Tapamarneruku. GeppoMarHeTuku.
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Tema 14: DuekTpoMarauTHast HHAYKIUA. [lepeMeHHBIN J1eKTPHYECKHI TOK.

CopaepxaHue TEMBI:

SBnenune ayeKTpoMarHuTHOW MHAYKUMU. 3akoH @Papanes. IlpaBwio Jlenna.
MHayKTUBHOCTH KOHTYpa. SIBJIcHNE CaMOMHAYKIMH. TOK IIPH 3aMBIKAHUH U Pa3MbIKaHUHU
LEeIH.

EMKOCTh ¥ MHIYKTHBHOCTD B IIETIH IIEPEMEHHOT0 TOKa. iMrienaHc.

Tema 15: JIBmaeHue 3apsiia B JJIeKTPHYECKOM M MATHUTHBIX MOJAX. YPpaBHEHHUs!

MakcseJiia.

ConepkaHUE TEMBI:

Cuna Kynona. Cuna Awmnepa. Cuna JlopeHua. JIBM>KEHHME 3apsDKEHHBIX YacTHIl B
MarHuTHOM noJie. dddext Xoma.

Pabora no nepeMenieHnio NpoBOJHIKA ¢ TOKOM B MAarHUTHOM TIOJI€.

BuxpeBoe oanekrpudeckoe mone. Tok cmemenus. YpaBHeHus Makcsema i

3JIEKTPOMAarHuTHOTO noJjsi. CBolicTBa ypaBHEeHU MakcBeria.

JlabopaTopHusbie padoTsl mo Temam 13 - 15.

Ne 33.1 Onpenenenne HAYKIUYA MarHUTHOT'O T10JIs1 HA OCH KPYTOBOT'O TOKa

Ne 33.2 Onpenenenue HHAYKIIMA MarHUTHOTO TOJISE HA OCH COJICHOUAA

Ne 34 HccnenoBanue 3aTyXammux KojieOaHUH B KOJIeOATEIbHOM KOHTYpE

Ne 35 MccnenoBanue pe3oHaHca B MU MEPEMEHHOTO TOKA

Tema 16: DiieKTPOMarHuTHHIE KOJI€OAHNSI U BOJIHbBI

ConepkaHUe TEMBI:

CBoOoanbie KoJIe0aHus B KoyiebaTeIbHOM KOHType. CBOOOIHBIC 3aTyXal0IINe KOJIeOaHUs
B KoJie0aTeIbHOM KOHTYpe. BeIHyKIeHHbIE KosleOaHus. Pe3oHaHc HanpspKEeHUS U TOKA.
OJIEKTpOMarHuTHele  BOJHBI.  CBOMCTBAa  BJIEKTPOMArHUTHBIX  BOJH.  OJHEprus
JJIEKTPOMATrHUTHBIX BOJIH. Bekrop YMosa-IloiHTHHra. MMmnynsc 31€KTpOMarHUTHOU
BOJIHBI.

HUctounukm u MMPUCMHUKU JJICKTPOMAIrHUTHLIX BOJIH.
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Tema 17: I'eomeTprueckasi ONTHKA

CopaepxaHue TEMBI:

OCHOBHBIE OMpCACIICHUA W 3aKOHBI I‘GOMGTpH‘-IGCKOfI OITUKHU. 3aKOHBI MMPCIOMJICHUA U
orpaxkenus. [lonmHoe BHyTpeHHe oTpakeHue. KoprmyckynspHas ¥ BOJIHOBasi TEOPUU
ceera. [Ipunuun depma.

OCHOBHBIE ONTHUYECKHE DIIEMEHTHI: JIMH3A, npusMa u 3epkano. Iloctpoeknue
n300pakeHu. MUKPOCKOIT U TelecKoI. [lorpentHocTi ONTHYECKUX CUCTEM.

OneMeHTHl hoToMeTpuu. MICTOUHHUKH cBeTa.

Tema 18: BoaiHoBasi oITHKA

CopaepxkaHue TEMBI:

[punuun Iroiirenca. Korepentnocts. UuTepdepennus csera. CsA3b pazHOCTH (a3 U
ONTHUYECKON pa3HOCTH xojaa. Pacdyer wuHTEephEpEeHIIMOHHOWM KapTUHBI OT JBYX
HMCTOYHHMKOB. MeTonbl HaOmoaeHus uarepdepenimu: meroa KOura, 3epkama dpenens,
ounpuszma @penens. UatepdepeHiyisi B TOHKUX IMJICHKaX: MOJIOCHl PAaBHOTO HAKJIOHA U
paBHoi1 TonuHel. Konbua Hetotona. IIpocBeTiienne onTuky.

Hudpakmuss  cBera. [lpunnun  [roiirenca-®dpenens.  Merog 30 DpeHens.
[IpsimonuueitHoe pacripocTpaHeHue cBera. [{udpakuns Ha KPYriioM OTBEPCTUHU U JIUCKE.
3onnble TiacTuHKU. Judpakuus Dpaynrodepa Ha omgHOM menu. Judpaxmus
®paynrodepa Ha AByX miemsax. Judpaknumonnas pemerka. Paspemaromias crmocoOHOCTh
onTu4eckux mpubopos. Paspemaromas cnocoOHOCTh TUGPAKIMOHHON PELIETKH.

Judpakuus Ha mpocTpaHcTBeHHOHU perietke. Dopmyna Bynbga-bparros.

Tema 19: BzaumoaeiicTBre 3JIEKTPOMATHUTHOTO U3JIY4YeHHS ¢ BelIeCTBOM.

CopaepxaHue TeMBI:

[IpoxosxaeHue U NOrJIoUIeHHE CBETA.

EcrecTBeHHBIN U MOJMAPU30BAaHHBINA CBET. 3aKkOH Mantoca. [lonsipuzamnus npu oTpaxeHuu
U nipenomiieHuu. Yrona bprocrepa.

JBorinoe sywyenpenomieHue. Onrtuueckas och Kpucrauia. OOBIKHOBEHHBIA |
HEOOBIKHOBEHHBIN JTy4H. [lossipusanus npu ABOWHOM JydenpenomiieHun. [Ipoxoxaenue
MJIOCKOMOJISIPU30BAHHOTO CBETA Y€PE3 MIIOCKONApAIIICIbHYIO MNIACTUHKY.
DIUTUNTUYECKU-TIONIAPU30BaHHbBIN. VICKyCCTBEHHAsI aHU30TPOITHSL.

Hucnepcus cBera. DneMeHTapHas Teopus aucnepcuu. [lornonienue u paccesiHue cBeTa.

25



Tema 20: Duementsl UK, CBY, Y® u penreHoBckoil ontuku. He/ilnHeliHbIe ONITHYECKUE

ABJICHUA.

CopaepxaHue TEMBI:

[llkanma  snekTpoMarHUTHBIX  BONH.  Crnenmuduka  pa3sTUYHBIX  JTUANA30HOB
AJIEKTPOMArHUTHOTO H3ITy4CHHS.

HcTouHUKH U AETEKTOPBI PA3IMYHBIX TUANIA30HOB YJICKTPOMATHUTHOTO U3TyYCHHUS.

Db dexr Jonmuepa. Uznyuenue BaBuinosa-UepeHkona.

Henuneitnbie ontuueckue sisnenus. Jlasep.

JladopaTopubie padoTsl o Temam 16-20.

Ne 41.1 3mepenue AJIMHBI BOJIHBI J1a3€PHOTO U3Ty4eHUS HHTEP()EPEHIIMOHHBIM METOIOM
(meton FOnra)

No 41.2 Vzyuenne nHTepPEepeHIIMOHHON cXeMbl Kojiel HproTona

Ne 42.1 UccnenoBanue qudpakiuuy cBeTa Ha OJHOM mienu (qudpakius
®payHnrodepa)

Ne 42.2 UccnenoBanue nudpakunn OpayHrodepa Ha JUPpaKIHOHHON penieTke

Ne 43.1 U3yuenue 3akoHa Mantoca

Ne 43.2 Nzydenue nonsipuzanuu cBeta. 3akoH Maioca

Tema 21: TensioBoe u3znydyenne. KBaHTOBO-OoNTHYECKHE SABJICHUS

ConepxkaHue TeMBI:

TennoBoe wu3nmydeHue. XapaKTEPUCTHKUA TEIJIOBOTO H3IydeHHUs. AOCOIIOTHO YepHOE
teno. 3akoH Kupxroda. 3akon Credana-bonbiimana u 3akoH cMmenienus Buna. @opmyna
Panes-/Ixxunca. ®opmyna [1nanka.

®otordp¢exr. Bonbr-ammnepHas xapakrepuctuka ¢(orodddexra. 3aKOHbI BHELIHETO
dotorddekra. YpaBHeHne DUHIITEIHA.

OHeprus u umnynsc poroHa. JlaBneHue caera.

Oddext Komnrona.

Tema 22: Ji1eMeHTHI KBAHTOBOH MEeXaHUKHU

CopepxkaHue TeMBbI:

Mopenn aroma Tomcona u Pesepdopna. JluHeluaTslii crekTp aToma BOAOPOJA.
®opmyna bansmepa. [Toctynarel bopa. Onbitel @panka u ['epua. IIpaBuno kBaHTOBaHUS

KpyroBbix opout. CriekTp aroma BozopoJa 1o bopy.
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e Tunoreza ne bpoiuist. DkcnepuMeHTaIbHOE MOATBEPXKACHHUE TUIOTE3bl Je bpoins:
onbIThl J{3BUccoHa u [xepmepa. CTaTUCTUUECKUIA CMBICIT BOJIH Jie bpoiis.

e CoOOTHOILIEHNS HEONPENEIEHHOCTEN Il KOOPAUHAT U MPOEKUNUNA UMITYJIBCOB, SHEPTUH U
BPEMEHU.

e [IpuHIMN HEPA3TUUUMOCTH TOXKIECTBEHHBIX YacTUll. DepMUOHBI U GO30HBI.

e BosnoBas QyHkius. BeposTHOCTh Hax0XJIeHHsI MUKpoyacTUllbl. HopMupoBKa BOJTHOBOIA
dbyakuun. [IpuHIAT CynIepIO3UITUN COCTOSTHUM (BOJTHOBBIX (DYHKITHI).

e OOmee ypaHenue Illpenunrepa. VYpaBuenme Illpenunrepa st CcTalMOHAPHBIX
COCTOSIHUI.

e JIBmxkeHue cBOOOIHON yacTHIbl. J[BH)KEHHE YacTULBI B OJHOMEPHOM IMOTEHIIMAIHLHOM
A1UKe ¢ 0€CKOHEYHO BHICOKMMH CTEHKAMHU.

e OtpaxeHne W TPOXOXKJIECHHWE YACTHIBI CKBO3b MOTCHIIMAIBHBIA Oaphep OCECKOHEUHOMH
mpuHbl. KoadduiimeHTs oTpakeHus U MPOXOKACHUS. AHAITH3 TIOBEICHUS YaCTHUIIBI B
3aBHCHUMOCTH OT COOTHOLICHUS MEX/y SHEPTUeil U BBICTOM MOTEHIIMAIBLHOTO Oapbepa.

e [loreHnuanbHbIi Oapbep KOHEUHOW MUPHUHBI. TyHHEIBHBINA AP QEKT.

e JloreHuuanbHas siMa CO CTEHKaMU KOHEYHOU BBICOTHI.

e [‘apMOHMYECKUI OCHUIUIATOP.

e MaremaTH4eCKUi anmapar KBaHTOBOW MexaHuku. [IpencraBienne pu3nueckux BETUIHH
¢ oMot oneparopoB. COOCTBEHHBIC 3HAYEHUSI U COOCTBEHHBbIE (DYHKIIMH JIMHCHHBIX
OIepaTopoB. YCIOBUS BO3MOXHOCTH OJHOBPEMEHHOIO HW3MEPEHUS  pa3IU4HbIX
¢usnueckux BenuuuH. (OCHOBHBIC OMNEPATOPbl KBAaHTOBOM MEXAaHWKH. YpaBHEHUE
[penuarepa B omeparopHoil ¢opme. CBsI3b KBAHTOBOW MEXAHHKH C KJIACCHYECKOM.

Teopema Dpendecra.

JlabopaTopHbie pa6oThl Mo Temam 21-22.
Ne 45  HM3ydeHue 3aKOHOB TEIJIOBOTO U3JIYYEHUS
Ne 46, HW3ydenwue 3akoHOB (poTodddhexTa u onpeaesieHne mocTossHHoi [ranka.

Ne 46, VYcranoBka i1t u3ydeHus BHemHero Gotorddexra u u3mepeHus nocrostHaoi [Inanka
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Tema 23: ATtomHas pusznka

CopaepxaHue TEMBI:

VYpasuenue lllpenunrepa ans aroma BOJOpOAA. 1S — COCTOSHHE 3JIEKTPOHA B aTOME
BOJIOPOJIA.

Maruautabsie MoMeHThI aToMOB. OnbIThl LlITepHa u 'epnaxa. Crinn anektpona. CiMHOBOE
KBaHTOBOE uncio. CnuH-opOuTanpHOE B3auMoeicTBre. Dddekt 3eemana.
Pacripenenenuie 31€KTPOHOB IO JHEPreTHUYECKUMM YPOBHSM aroma. llepmonmueckas
cucreMa 31eMeHTOB MeHeneena.

Penrrenosckoe nsnydenue. llpumMeHeHne peHTT€eHOBCKUX JIy4YeH.

Tema 24: DieMeHTbI GU3MKH TBEPAOro Teja

ConaepxaHue TEMBI:

Tunmbl  KpUCTATUYECKUX CBA3eH M KpUCTAIMUECKUX  pemrerok. Konebanus
KPUCTAIUIMYECKOMN PEIIETKH.

OnexTpoHbl B Meramnax. Mogens [pyae. 3akon Oma u JDxoyns-Jlenna. 3akoH
Bunemana - ®@panna. pdexr Xomia.

OcCHOBBI KBaHTOBOM TEOpUU KOHJEHCHUPOBAHHOTO COCTOsHMs. Pacnpenenenune ®epmu-
Hupaka. DHeprus u noBepxHocTs DepMu. K-pOCTpaHCTBO. [110THOCTH cOCTOSHUIA.
Teopema bnoxa. DHepreTudeckue 30HBI B TBEpAOM Teie. Monenh MOUTH CBOOOIHBIX

3EKTPOHOB. MeTalibl, AUDIEKTPUKH, MTOTYIPOBOJHUKHN B CBETE€ 30HHOM TEOPHUHU.

Tema 25: DiiemeHTHI GU3NKH ATOMHOIO SIAPA M JIEMEHTAPHBIX YaCTHI]

CopaepxkaHue TeMBbI:

3apsin, pa3Mepsl U COCTaB aTOMHOTO siipa. MaccoBoe U 3apsA0BOE YUCIO0. DHEPTHUS CBA3U
u Macca sapa. CiMH 1 MarHUTHBIM MOMEHT. SlnepHble cuiibl. Moaenu siapa.
PannoakTuBHOE M3TyYeHUE U €ro BUIbI. 3aKOH PaJu0aKTUBHOIO pacnaza. [Ipasuiio
cmerienust. OcodbeHHOCTH & -, f- M y-pacnaja.

SnepHble peakiiy ¥ UX OCHOBHBIE TUIIBL. [I[pUHITUIT 1EHCTBUSA aTOMHOM M TEPMOSIAECPHOM
O00MOBI. ATOMHBIN peakTop. TepMOosiACpHBIN CUHTES.

Tunsl B3auMoAecTBYS 3J1eMEHTApHBIX YacTULl. YacTULIBI U aHTUYACTHULIBI.

Knaccudukanms smemenTapHbix yactuil. KBapku.
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JlaGopaTopHbie padoTsl o Temam 23- 25.

Ne 48 M3yuenue cieKTpoB U3Iy4EHHUs] aTOMapHOIO BOJOPOAa
Ne 49.1 OnbiT @panka-I'epua

Ne 49.2 Onpenenenue pe30HaHCHOTO MOTEHIIMANIa aTOMa UHEPTHOTO raza (prytu). OmnbIT
®panka u ['epua.

Ne 23 M3ydeHue 37€KTpONPOBOIHOCTH METAIIIOB
No 32 M3ydeHue 37€KTPUYECKUX CBOMCTB CETHETOIEKTPUKOB

Ne 51 W3yuenus a¢dexra 3eemana
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V. YueOHo-MeTOANYeCKOe U HH(pOopMaALIMOHHOE 0O0ecneyeHue

AUCHUIIJIMHBI

OcHoBHasi JInTepaTypa (BO3MOXKHBI M IPYTHe rojla U31aHus)

1. CuByxun [I. B. O6uwmii kypc ¢usuku (B 6 Tomax). Mocksa, @uzmarnutr/MPTU, 2002-
2005rr.

2. Tpopumona T.U. Kypc pusuxku. Mocksa, Academa, 2005 r

3. Tpodumona T.M. CoopHuK 3amau 1o Kypey (pusuku, Mocksa, «Bpicmas mkonay, 2003r.

4. Meroauyeckre mocodus K 1adopaTopHbIM paboTaM 1o Kypcy o01meit pu3uKy.

JonosHuTebHas IUTEpaTypa (BO3MOXKHBI M IpyTHe TojJia U3JaHUs])

5. CasenbeB U.B. Kypc obuieii ¢pusuku (B 5 Tomax) Mocksa, Actpem*ACT, 2001 r.

6. Tpodumona T.W. Onruka u aroMHast pu3uKa: 3aKOHBI, IPOOIEeMBbI, 3a1a4u. MockBa, "Beicinas
mkoja", 1999 r.

7. Tpodumona T.M. ®usuka: 500 ocHOBHBIX 3aKOHOB U opmynn. Mocksa: "Bricuras mkomna",
2007 r.

8. Hukepos B.A. ®usuka: coBpeMeHHbIi kypc. Mocksa, U'TK "/lamkos u Ko", 2011 r.

7. Tpodumona T.U., ®upcor A.B. Kypc ¢usuku: 3amaun u pemenns. Mocksa: Academa, 2004r.

VI. MaTepuajibHO-TeXHHYECKOe o0ecnedyeHue JUCHUUIINHBI:
o  dusnueckue 1a00paTOPHH:

"VueOHas 1abopaTopusi BOTHOBOM, KBAHTOBOM ONTHUKH U SACPHON (Hr3uKu"

http://miem.hse.ru/edu/ee/physics/

e KaOuHer GpU3NYECKUX JEMOHCTPAIUH.

ABTOpBI IPOTPaMMBI:

Apyrtionos K. 1O.

HNxcanos P. I11.
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