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1. INTAHUPYEMBIE PE3YJIbTATbI OBYYEHUSI ITO JUCIHUIIIMHE

Kareropus Koa u nanmenosanue unau- |  HaumeHoBanue nokasaress oue-
Kon v HauMeHoBaHue =

(rpynna) et KaTropa JOCTHKEHNUA KOMIIe- | HUBaHWs pe3yibTaTa 00y4eHUs 10
KOM]'[CTBHU,Hﬁ TEHUMH AUCUUIIITUHE

OTIK OIIK-1 Cnocoten OIIK-1.2 M3yuaer ocHos- | B pe3yibTare 0OCBOEHUS AUCIH-

MPUMEHATb ECTECTBEH- | HBIE  3aKOHBI,  sBJIeHus | IUTHHBI OOyYaronMics 10mKeH

HOHay4Hble ¥ 001Le- MOHATHS Kypca obmeit | 3HATh: PYHIAMEHTATbHBIE 110~

MHYKEHEPHBIE 3HAHUSI,
METO/bl MaTeMaTHye-
CKOIr0 aHanu3a M MoJe-
JTMpOBaHKA B npodec-
CHOHANIBHOH JesATe /b=
HOCTH

Gu3uxu, npoBoaAHT (u3U-
YECKHUH OKCIEPUMEHT H
obpabaTbiBaeT ero pesynb-
TaThl

HATHS U 3aKOHbI OCHOBHBIX
pas/iesioB Kypca GU3NKK: Mexa-
HUKH, MOJIEKYNSPHOH DU3UKH U
TEPMOJAUHAMHKH, 3TE€KTPOIHU-
HaMMKH, aTOMHOM W KBaHTOBOH
us3uxu. OCHOBHBIE 110JI0KEHUS
U METOJIbl pellleH s 3a/1a4, 1c-
I0JIb3YEeMbIE B Kypce (hH3HKH.
YMeTh: UCI0JIB30BATH OCHOB-
HbI€ 3aKOHBI pa3fieioB Kypca
(pU3MKK: MEXaHUKH, MOJIEKY-
JAPHOH QU3HMKH U TEPMOAKHA-
MHKH, 3JIEKTPOANHAMUKH,
4TOMHOM U KBaHTOBOH (hH3HKH.
[IpaBunbHO onpenensits 06-
J1aCTh IPUMEHEHMS ITUX 3aKO-
HOB W CTPOUTH alIeKBATHYIO
MOk ITOCTABICHHOM 3a/1a4H.
BribupaTh 3aK0HBI 1 METO/IBI
pemenus, Haubosiee 1Moaxo s~
1K€ JIU1S TIOCTARIIEHHOM 3a/1auH.
Biiagers: HaBrIkaMu BeieHHs
(usnyecKoro sKcnepumenTa,
criocobamu 006paboTKH 10Ty-
YEHHBIX Pe3yJILTATOR HCCIIEI0-
BaHHUH, HABBIKAMH paboTEI ¢
y4eOHOM, HOPMATHBHO- TEXHMU-
YECKOH JIUTEePaTypoi, ¢ dIeK-
TPOHHBIMH OHONIHOTEKAMH U
IIOJIHOTEKCTOBBIMHU Oazamu
JaHHBIX B CBOOOAHOM Jl0CTyIIE
1 B MnTepuete




2. MECTO JUCUMILIMHBI B CTPYKTYPE
OBPA3OBATEJIbBHOU [TPOI'PAMMBbI

1. Komnerenuus _ OlIK-1 CrnocobGeH nmpuMeHATh €CTECTBEHHOHAYYHbIE U 00-
[EeHH)KEHEPHBIE 3HAHMS, METOLbl MATEMaTHYECKOIO aHaau3a U MOIENHpPOBaHMS B

npo(hecCHOHANIBHON AeSTeTbHOCTH

Hannast komneTeHuus: GOpMHUPYETCS CIeIYOMNMM IACIMIIMHAMMU:

Craaus HaumeHOBAHUS JTUCIIUIUIAHEI

1 Briciias matemaTuka

Ousuka

XHUMHA

MuxenepHas rpaduka

KoMnsrorepHas rpaduxa

Teoperuueckas Mexanuxa

OCHOBBI TEXHHUECKOH MEXAHHUKH

OcHOBBI DIEKTPOTEXHUKH M 3JICKTPOCHAOKEHUS

O o[ Ww o

HpOHSBOHCTBQHH&H HCIIOJIHUTEJIbCKAA NTPaKTHKa

[Toaroroska K cuauve u ciava ['oc. sK3aMena

—_O

IToaroroBska K 1poueaype 3amurhl 1 3amura BKP




3. OBbEM JUCUUILINUHDI
Ofwas TpyA0€MKOCTL AUCHUIUTHHEI COCTABISAET 5 3a4. equuuL, 180 vacos.

(DopMa HpOME}KyTO‘HIOﬁ arrecTalmm - 9K3aME€H

Bun yuebnoit pabotht Beero | Cemectp
JacoB No 2
OO6mas Tpy1I0eMKOCTh AUCIHIIMHEDI, Yac 180 180

KontaxkTnas pabora (ay/iuTopHbIe 3aHsI- 10 10
Tust), B T.4.:
JCKIUH
1ab0paTopHbIe
IPaKTHUYECKHE
IPYNIIOBBIE KOHCY/IbTALIMK B IEPHO TEOpe-
THYECKOro 00y4eHHs! U ITPOMEKYTOUHOM
ATTECTAIlMH
Camocrosiresibnast pabora ¢TyjIeHTOB, 170 170
BK/IIOYAS HHAMBH/IYA/IbHbIC H IPYNIOBbIE
KOHCYJIbTALHH, B TOM YHCIE:
KypcoBoii npoekt
Kypcogas pabora
PacueTHo-rpaduyeckoe 3a1anue 36 36
MuauBuayajibHOE HOMallIHEe 38/ JaHUe
CamocTosTenpHas paboTa Ha 110/IrOTOBKY K 62 62
Ay TUTOPHBIM 3aHATHSAM (JIEKIUH, TPaKTHYe-
CKHE 3aHATHS, J1aDOPaTOPHbIC 3aHATHA)
JK3aMeH iy 1

SO NI SR SO R =
2|9 | &




4. COAJEP)KAHUE JUCHUITJIMHBI

4.1 HaumeHoBaHue Tem, UX coepKaHue H 00beM

Kype_ 1 Cemectp _2

|

O0beM Ha TEMATUYECKHH

paszes no sujaaM yueOHoMH

Harpysku, dac

Haumenosanue pasjena
(kpaTkoe cojepiaHue)

Jlekmu

[IpakTHueckHe 3a-

HATUSA
JlaboparopHsie 3a-

HATHS

CamocrosaTenpHas padbo-

Ta Ha MOAOTOBKY K ay-

JMUTOPHBIM 3aHATHUAM

I

PDuszuyecKHe 0CHOBBI MEXaHUKH

Bgenenue.

[Ipenmer pu3MKHU, METOAB! PUIUUECKOTO UCCIIE0BAHMSI.
Ponb Gpu3uKK B pa3BUTHH TEXHUKH.

PaszmepHocTh pU3MUCCKUX BEJIMYKH.

Krnaccuydeckas Mexanuka.

KBanTOBast MeEXaHHKaA.

PensTHBHCTCKAS MeXaHUKA

p

Kunemartuka

]

@usnueckure Mozaenu. [IpocTpancTso u Bpemsi.
Kunemaruyeckoe ornucanue JBHIKEHHS,
OtnocutensnocTs ABMKEHHL. CKOPOCTh M YCKOpPEHNE
[IPY KPHBOJMHEHHBIM JIBUKCHHH.

[IpsamonnHeiiHoe ABMIKEHHE TOYUKH.

JBHKEHME TOYKH 110 OKPYKHOCTH.

Yr710Bas CKOPOCTh M YITIOBOE YCKOPEHHE. .

15

ﬂnuamuka NOCTYNATEJILHOI'0 M BpAaINaTe/IbHOrQ0 JBUKEeHHU A TBEPAOIro Te/1a

OcHoBHasl 3a1aua THHAMMKH.

3axounsl HetoTrona, Macca u cuna.

3aKoH cOXpaHEHHsI HMITYJIbCA.

MOMEHT CHIIBI 1 MOMEHT MMITYJIbCA.

YpaBHeHus BMOKEHHUs TBEPAOTO Tela. MOMEHT HHEPIHH
T€/1a OTHOCHTENbHO ocH. Teopema Illreiinepa
HeunepuuanbHble CHCTEMBI 0TCYETA.

Cuiibl nnepuuu. Lentp Mace (MHepLn).

2

1

20

Pabora u Mexannyeckast s>Heprusi. 3aKoHbI COXpaHeHHs HMIIYJ1bC

SHEPIrHHA U MOMEHTA HMIIYJ/IBCA

3aKOH cOXpaHEeHHs UMILYJIbCa KaK ()yH1aMeHTa bHbIH 3aK0H
IpUpOEl. PeakTHBHOE IBHIKEHHE.

3aKOH COXpaHEeHHs MOMEHTA UMITYJIbea.

['upockonsl. J[BukeHne B LEHTPAILHOM MIOJIE.

3axonsl Kerutepa. 3akon BceMHpHOTO THIOTEHHSL.

Macca nHepHIHOHHAS W rPaBUTALMOHHAS.

Pabora n kuneruueckas sueprus. MomuocTs.

CBsi3b MEX/1y KHHETHUYCCKMMH SHEPIUAMH B PA3THIHBIX
CHCTEMAX OTCYETA.

DHeprust ABMIKEHHs Tella KaK Lesoro.

DHEprust Bpalaonerocs Tena.




\ KoHcepBaTHBHBIC 1 HEKOHCEPBATHBHBIC CHUIIBL.
[TorennunanbHas oHEprus. 3aKOH COXpaHEeHUs SHEPTHH.
ABCOIIOTHO YIIPYTHi yaap.

HpﬂHunn OTHOCHUTEILHOCTH H PEJIATHBUHCTKAA MEXaHHKA

MuepuuanbHble CHCTEMBI OTCUETA U IIPUHITUIL
OTHOCHUTENLHOCTH [ asnues.

MupapuanTtsl npeoOpazosanuit ['amues.

[TocTynaTel ceualibHOM TEOPUM OTHOCUTEILHOCTH.
IIpeobpazoranusa Jlopenna.

OTHOCUTENBHOCTD JUTHH H IIPOMEKYTKOB BPEMECHH.
ADCOJIIOTHBIC U OTHOCHTE/ILHBIC CKOPOCTH M
YCKODEHHUSL.

PengtuBucTCKas AMHAMUKA. Y paBHEHUE JIBUIKEHHS
PENISITUBUCTKON YacTHIIbL.

MHBapHaHTHOCTb YPaBHEHUS IBUIKEHUS OTHOCUTEIBHO
npeobpazoBanust JlopeHua.

3aKOH B3aMMOCBSI3H MACChl U JHEPTHH.

HMusapuanTsl npeodpazosanus. [IpeobpazoBanus
HMHyHbCﬁ H SHEPTHH.

6.

MouseryasipHas pu3uka

OcHoBHBIE IPE/ICTABICHHS U METO/BI (CTATHCTHYECKH T
H TEPMOAMHAMHUYECKUH) B MOJIEKY/ISIPHO-KHHETUUECKOM
TeopuH BelecTBa. [loHsTue 06 uneansnoM rase.

3aKOHBI M YpaBHEHHME COCTOSIHHS H/I€AJILHOTO rasa.
Beposthocts u duykryanun. Pacnpenenenue Makcpesia
1 €ro 3aBUCUMOCTh OT TEMIIEpaTyphl.

Cpeanue 3HaueHns cKopocTeil u Hauboee BeposTHAs
CKOpOCTS. JlaBjienue raza ¢ TOUKH 3peHus MOJICKY/ISIPHO-
KHHETHYECKOH TCOPHH.

Cpennsst KHHETHYECKAs! SHEPTUS YACTULILI U €€ CBS3b

C JaBjieHHeM. Pacnpe;ieneHue yucia 4acTUIl 110 BBICOTE.
Pacnpenenenue bonsimana. DxenepuMeHTalbHbIe 000C-
HoBaHus pacnpeneneHui Maxcsesuia u bonbimana..

%

OCHOBBI TEPMOAMHAMHKH

Buytpenuss axeprus padora u Tenjiora B
TEPMOIMHAMHUKe. TerioeMKoCTh BEIIeCTBa.
Pabota paciupenus rasa. [lepsoe Hauano
TepMO/IMHAMHUKH. IIpyMeHeHue nepeoro Havana
TEPMOJAMHAMHKH K M30IIPOLIECCaM.,
| Amuabaruyeckuii mpouecc.
| OGpaTuMble u HeoOpaTUMBbIE IPOLIECCEL.
Inkn Kapro. Makcumansupiii KITJ] TennoBoi Mammys,
DuTpomus U ee HU3MUECKU CMBICI.
Ipunuun Bospactanus suTporuu. Bropoe Havaso
TEPMOAMHAMHUKH.
Onpejiesienue SHTPONNH PABHOBECHOI! M HEPABHOBECHOI
| CHCTEMBI Yepe3 CTATMUECKUH BEC COCTOSHUS.

8.

JJIEKTPOCTATHKA

L

F [Tpenmer kiiaccuueckoit 31eKTPOAMHAMHKH.

’ DIeKTpUUECKUii 3apa U HAIpPKCHHOCTD 3IEKTPHYECKOro
| Ious.

Juckpernocts 3apsiyia. 3akon Kynona.
[IpuHumn cynepnosunmm.

15




DIEKTPHUYECKHHA JMI10JIb.

Cunossle 1uHuH, UX rycToTa. l[loTok BexTopa.
Dilekrpocraruyeckas reopema Octporpajckoro-I"aycca u
ee IPUMEHEHHE.

PaGota aneKkrpoctaTnueckoro nons. [{npkynsuus sexropa
HaIPAKEHHOCTH 3JIEKTPOCTATHUECKOTO T10JISL.
[Torenuuan. CBs3b NOTCHLMAIA C HALIPSAIKEHHOCTHEO
ANEKTPUUECKOIO MOJISL.

DHeprusi B3aUMOJICHCTBUS MIEKTPUUYECKHX 3apPS/IOB.
DHeprus IO/ BO BHEIIHEM HJICKTPOCTATHUECKOM I10JIE.
J{M371EKTPUKH U UX noJispusaums. [oispHele 1
HEIOJIIPHBIE JIH3JIEKTPUKH.

[Tonspu3oBaHHOCTE (BEKTOP MOTAPHU3ALIMHT).
CerserosneKTpHKH.

DJIEKTPHUECKOE 110JI€ B THIIEKTPUKE

BeKTOp 3J€KTPHUECKOro CMEIIEHUS 3/IEKTPUYECKOM HH-
JYKLIMH.

Teopema I'aycea Jutst iuanekTpuKa

I'paHHuHBIC yCIOBHS Ha TPaHHLE pa3/ieia ABYX AMIJIEK-
TPUKOB

ITPOBOAHMK B HIEKTPHUCCKOM I10JIe

['panuyHBIe yCIOBHS HA IPAHMLE «TPOBOJHHK - BAKYYM»
H «IIPOBOJHHMK - JUDICKTPUK Y.

DeKTpocTaTHYecKas 3aluTa.

DuleKkTpocTatuyeckas EMKOCTh YEAHHEHHOIO MPOBOJHUKA
H CHCTEMBI [IPOBOTHHKOB.

Konnencaropsr. EMkocTs KoHzeHcaTopos

DHEpPrus ¥ IIOTHOCTh SHEPIUH JIIEKTPOCTATHIECKOrO
0718 B BAKYYME M B JHOJIEKTPHKE,

9.

IlocTostHHBIN /1eKTPHYECKHH TOK

[IpOBOHHMKM B H30NATOPEL.

Y¢II0BHS CYIIECTBOBAHMS TOKA.

Cuna ¥ IIOTHOCT HJIEKTPHYECKOr0 TOKA.

3axonst Oma 1 J[xoy:ns - JleHua B HHTErpallbHOM |
nuddepeHumanbHOM Gopmax.

Croponnue cunbl. DJIC uctounuka Toka. 3akon Oma
JUIS y4acTKa LENH ¢ HCTOYHHKOM TOKA

U /715 3aMKHYTOH LIeNH

PaboTa ¥ MOLIHOCTE 2JIEKTPHYECKOTO TOKA,

KOO QUIHEHT T0JIC3HOr0 AeHCTBUSL.

IIpaBuna Kupxroha

DIIeMEHTBI KIacCHYECKOMN 3IEKTPOHHOM TEOPHH ITPOBO-
IMMOCTH METAJLIOB

20




10. MarauTHoe 1oJie

Cuna Amnepa. Bexrop maruutsHo# unaykunu. [Tpunmmn
cynepnosuuuu. Cuna Jlopenua.

3akoH buo - Casapa - Jlannaca. Maraurnoe nose
[IPOCTEUIIINX CHCTEM.

Biaumoseiictere TokoB. OnpeeneHue e/IMHUILEI CHIIBI
TOKa - amIiepa.

JIBHIKEHHME 3apsUKEHHOM YaCTULBI B 3JIEKTPHUECKOM U
MarHuTHOM HOJISX. DQderT Xouia.

3akoH noaHoro Toka. OCHOBHBIE ypaBHEHUS
MarHHTOCTATHKH B BAKYYME.

Monexynapuble Toku. ['unoresa Amnepa.
Hamarnu4eHHOCTh (BEKTOP HAMArHHUMBAHKS).
HeongnoposnHas HaMarHMYeHHOCTD.

JIMTMHHBIH CONEHONT C MATHETHKOM.

Jlua-, napa- u geppoMarHeTuku 1 uX IPUPOJIA.
Teopema 0 HMpPKy UMK BEKTOPA MATHATHOMH MHIYKI{HH
B MarHeTHKe.

OcHOBHBIE YpaBHEHHsI MATHUTOCTATHKY MarHETHKOB,
PaMka ¢ TOKOM B OZTHOPO/IHOM MarHHTHOM MOJIeE.
MowmeHT cun, nelcTByomuX Ha pamKy. MarauTHBIH
MoMmenT. [loTenuuansias SHepPrusi BUTKA ¢ TOKOM BO
BHEIIHEM MarHUTHOM I0JIE,

CunoBble IMHUM MArHUTHOI'O 110/15. MarHUTHEIH MOTOK.
WunyxtusHocTs, Koo puunenT B3auMuoit HEIYKIHH.
SlBiienue sneKTpoMarHUTHON HHAYKIMH. [IpaBuno JlemHua.
SIBreHue CaMOMHIYKI[HH.

YcTaHOB/IEHHE U HCYE3HOBEHHE TOKA B 1IEITH.
OKCTPaTOKHU 3aMBIKAHHs M Pa3sMbIKAHMUS,

I'eneparop nepemennoro Toxa. Tpanchopmarop.
Marnutnas sueprus Toxa.

[[10THOCTH MATHUTHOM JHEPrUU

11. ®du3uka ko1e6aHuil ¥ BOJIH

|

[lonsarue o xonebarenbHBIX MpoIeccax.
['apmonnyeckue KoneGanus. AMILIMTY 1A, TEPHOI,
4aCTOTa, KPYropas 4actora, (paza rapMOHHYECKHX
Koebanuit. CKOpocTb M yCKOPEHHE TAPMOHHYECKHX
xonedanui. OCHOBHOE ypaBHEHHE AMHAMHUKH
TrapMOHHMYECKUX KoJieGaHuii

Mexanuueckue rapMoHHdecKue KoneGanus,
DIIEKTPUYECKHE rAPMOHUYECKHE KoeOanus B
KosebarensHoM KoHTYpe. CBOGOANbIE 3aTyXAM0NIHe
konebanns. Kooaduiment saryxanus,
JorapupMUYECKuii TeKPeMeHT, 100POTHOCTS.
Boinyaennble KoieGanus MexaHuIeckoro
OCLHMJUIATOPA IO ACHCTBHEM CHHYCOH IATBHOM CHIIBL.
DJIEKTPUYECKHE BBIHYKICHHbIE Konebanus, [ [eru
IIEPEMEHHOr0 TOKa. AKTHUBHOE, HHIYKTHUBHOE U
€MKOCTHOE COIIpOTHBIeH . MMnenanc.
ABTtokonebanus. ObpaTnas cBA3b.




12,

BoJsiHoBbIEC MpouecCChbl

BonHel. YpaBHeHHE BOIHBI X BOJIHOBOE YpaBHEHHE.
[Tnockas 1 chepuueckast CHHYCOM/IaILHEIE BOJIHEL
AMIUTMTY/a, 4acToTa, (hasa u JUIHHA BOJIHE], BOJHOBOE
ynci10. PazoBas CKOPOCTb.

[IpuHnuD cynepno3uiiMu BOJIH.

['pynmoBas cKOpocTb U €€ CBA3b ¢ (Pa30BOi CKOPOCTHIO,
PacmpocTpaneHne BOJIH B cpeiax ¢ AUCIIEPCHEH.
WurepdepeHuns MOHOXPOMATHYECKHX BOJIH,

Bpemennast u mpocTpaHCTBEHHASI KOT€PEHTHOCTD.
Murtepdepenuns cunycounanbHeX BoaH, CTosume BOIHHL.
Dddexr Honnepa st ynpyrux sosn.

Dueprust BojHbl. Bexrop Ymosa-IlofTuura.
DKCrepuMeHTaIbHOE IT0JIyYeHHE 31K TPOMArHUTHLIX BOJIH
JuddepeniairHoe ypaBHeHHe 31eKTPOMATHUTHOMN BOJTHEL
DHeprust MeKTPOMAariuTHbIX BOJIH.

MMnynbe 37eKTpoMarHuTHOTO OIS,

Mznyyenue qunoJs.

Tox cmemenus. Cucrema ypasuenuii Maxceesnna

B HHTETpaIbHO# U uddepeHnuanbuoit Gopmax.
[IpuMeHEeHHE K TPOMATHUTHBIX BOJIH.

13

FQOMGTPH'{ECKQH H 3JIEKTPOHHAS ONTHKA

Ocnosubie 3akons! ontuku. [lonnoe orpamenne
Tonkue ma3bl. M300paXkeHue npeaMeTos ¢ MOMOIIBIO
nun3. Ontuyeckue npubopsL. I 1as.

DJIEMEHTBI AJIEKTPOHHOMN ONTHKH.

14,

Unrtepdepenns u iudpakuus cBETOBLIX BOJH

Murepdepenius cBeTOBBIX BOJIH.

Crioco6b1 HaGIOIEHHST HHTEP(DEPEHIIHHT CRETA.

Pacuer unrepdepennuontoil KapTuubl 1 meteit FOura.
HMurepdepennus cBeTa B TOHKMX IIICHKAX.

[Ipoceetnenue onturu.

| MuTtepdepomerpsl 1 HX HpUMeHEHHE.

| CrexrpaibHoe paceMOTpeHHe HHTEPHEPEHIIHOHHbBIX
SIBIICHUH.

MuoromyueBas uHTephepesIus.

Hpunnun Iofirenca - ®penenst. Meron 30u Openens.
Hubpakuus Openesist Ha KPYrJIOM OTBEPCTHH H JKpaHe.
Hudpaxuuns Ha 0HOH H Ha MHOTHX LIE/IsX.
Hudpaxunonnas pemerxa.

| Hudpakuus Ha mpoctpancTBeHHOI pereTke.

| [Ipunuwn ronorpaduu

15,

B33HMOHeﬁCTBHE JTEKTPOMATHHTHLIX BOJIH € BEIIECTBOM

Hucriepcus cBera. D1eKTpOHHAs TEOpHSI JUCIIepCHH,
[lornomenue ceera BelecTBOM.

[ospusanus CBETOBBIX BOJIH IPH OTPAKEHHH 1
IIPEJIOMJICHHH.

3aKOHBI I1OJIIPU3OBAHHOTO CBETA.

DJIEMEHTBI KPHCTAJIOOITHKH.

JIBoiiHOE TyuenpenomiicHue.

Bpamenne miockoctn nonspuzamuy.

| DIIEKTPOONITHYECKHE U MATHUTOOITHYECKHE SBIIEHMUS




16.

KpaHToBas npupoaa H3J1yyeHus

Terutoroe u3nyyeHue, aOCOMOTHO YEPHOE TEJIO,
OCHOBHBIC XapaKTCPHUCTHKH H 3aKOHBbI TCILJIOBOTO
M3JIyYEeHH.

IIpoTuBOpeYMs KJIaccHUecKo#d (pu3uku. DieMeHTapHas
KBaHTOBas TeopHs uziydenus. Popmyra [Tanka.

3Hepmﬂ H HMIIYJIbC CBCTOBBIX KBAHTOB. ﬂaBJ’[eHHe
CBETA.

doTtoaddekT.
| O¢dext Komnrona.
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dDu3zuka aroma

[TporuBopeuus knaccnieckoi u3nku: crabuibHOCTh U
pa3Mepsl aToMa, onelTel @panka u ['epra.

Teopust bopa. IIpuHuun cooTBeTCTBHS!.

Yactuna B chepuyeckt CHMMETPUYHOM I10JIE.

ATOM BOIOpOAa. DHEPrust OCHOBHOI'O COCTOSHHS aToOMa
BOJIOpOZA. Y CTOHUYMBOCTE aTOMA.

[Ipotusopeuns xinaccuyeckoi GU3UKK: cTAOHILHOCTD U
pasmepsl aroma, onbiThl panka u ['epra.
ITpocTpaHCTBEHHOE pacipejielieH e 2JIEKTPOHOB B ATOMeE
BOZOpOAA.

Crun 271eKTpoHa, onbithl LllTepua u I epnaxa.
Bojiopoionono6uele aToMbl. DHEPreTHUECKHE YPOBHH.
[Torenuuansl BO30Y/ICHUS 1 MOHU3AIIMH.

CrexTpbl BOZOPO/IOIIO/I00HBIX aTOMOB.

[punnun Iaynu.

[Tepuoanueckas cucrema snementon /.M. Menneneesa.

15

18.

ATOMHOE SIpPO

Crpoenue aToMHBIX f1;1ep. DEHOMEHOI0THYECKHE MOACIIH
A/ipa: KanenbHas, 00o04edHas. fepHble CHIIBL
PajinoakTHBHBIE NIPEBPAIleHHs ATOMHBIX siIED.

SAnepueie peaxuuu. [Topor peakuuu.

MexaHu3MBbl SIAEPHBIX PeaKIHi.

Peaxuus spepHoro genenus. Llennas peakuus genenus.
AnepHbli peakTop.

. TepmosinepHble peakiiny. DHEPrus 3BE31.

\ YIIpaBiisieMbld TepPMOSIIEPHEIH CHHTE3.

19.

Duznka TBEpPAOTO TeIa

Crpoenne kpucranios. Touednsle 1eheKTs B
KpHCTa/lax: BaKaHCHH.

Ilpumecu BHenpeHUst, IPUMECH 3aMCILCHMSL.
Jlucnokauus ¥ nJIaCTHYHOCTD.

[TonsTre 0 hoToHAax.

TennoeMKoCTh KPHCTAILIOB IPH HU3KHX M BHICOKHX
TemIleparypax.

Pemerounas TenonpoBoHoCTb.

Pasmepubii o (exT B TenIonpoBoAHOCTH KPHCTAIOB.
Dddext Meccbayspa u ero npumeHeHe.

KBaHTOBBIE CTATHCTUKH.

Pacnipenenenns ®epmu-/lupaxa u boze-Dituireiina.
Pacnipesienenne Kumernyeckoi sHepriy 1o creneHsm
cBoOoapl. Kinaccudeckas Teopus TeI108MKOCTeH MHOTO-
aTOMHEIX I'a30B ¥ €€ He/I0CTaTOYHOCTb.




KBanToBas Teopus TenyioéMKocTeH DitHInTeHA
KBanToBas TeopHs cBOOOJHBIX 2JIEKTPOHOB B METaILIE.
VYposenb @epmu, noBepXHOCTE Depmu.

YHcs10 27E€KTPOHHBIX COCTOSIHUH B 30HE.
DJIeKTPOHHBIH (epMH-ra3 B METALIE.
DJIEKTPOHHAS! TEIUIOEMKOCTD.
DHEpPreTHUecKue 30HbI B KpUCTAIIAX.
3oHHAas CTPYKTypa S9HEPreTHYECKOro CHeKTpa
ANIEKTPOHOB.

DJIeMEHTBI 30HHOH TEOPHH KPHUCTAILIOB,
3anoHeHHe 30H: METAIIBL, JUIJICKTPUKH,
[0JTYIIPOBOIHUKH

20. Conpemennaﬂ dusuueckas KapTHHa Mupa

{

BemectBo u none. Bujpl B3aumoaeiicTeuii.
DJIeMEHTAPHBIE YAaCTUIIbI U UX KJIACCH(PHUKALIMS.
YacTHULBI ¥ aHTHYACTHIIEI,

Bzaumonpespamenus gacTuu, ciaboe B3anMoIeHCTBHE.

Hetitpuno.

CucremaTnka 371eMeHTapHBIX YacTuil, Kpapki.

O enmHBIX Teopusax mMaTepun. Ousnueckas KapTHHA
MHpa Kak Gpuaocodekas Kareropus

BCET'O

90




4.2. Copepsxanue NpakTHYeCKHX (CeMHHAPCKHX) 3aHSTHI

Ne | Haumenosanue paz- | Tema npakrudeckoro (cemuHapckoro) | K-Bo .
n/m | jena AMCLMIIIHHBL 3aHSTHS 4acoB pa6oTa Ha Ioro-
TOBKY K ayJUTOP-
HBIM 3aHSTHIM
cemectp Ne 2
1 Junamuxa 3 HuHamuka 1 10
- ®usuka atoma 17 | Atom Bozmopo.ia 110 bopy. 1 10
HUTOTO: 2 20
4.3. Cogep:xkanue 1a00paTOpPHbLIX 3aHATHIA
N Haumerosanue T - K CamocrosTeapHas
/| pasjena JACIUILIIH- eMa 1adopaTopHOro 3aHsITHS -BO paBoTa Ha IOMro-
HEI YacoB
TOBKY K ayJIUTOp-
HBIM 3aHATHAM
cemecerp Ne 2
F | DIIEKTPOAHHAMMKA , M3yuenue paboTsl MocTa YUTCTOHA 2 20
HUTOTO: 2 20

4.4. Conep:xanue KypcoBoro npoexkrta/padorsl

4.5. Copep:xanue pacyeTHbIX rpaduyecKux 3aJaHuii

Kypcogoii npoekt/paboTa yueGHbIM IIIAHOM He IIPeaycMOTPEHA,

B npouecce BeIMONHeHMs pacueTHBIX rpadMuecKMX 3aJaHuii OCYIECTBISETCS

KOHTaKTHas paboTa 00y4arolierocs ¢ npernoaasaTeseM. KoHcynbrauu NpoBoasTCs B
ay[UTOpUs W/MJIM TIOCPENCTBAM 3JIEKTPOHHOM HH(DOPMALMOHHO-06PA30BATENBHON
cpeanl yHuBepentera. [lnanom yuebroro npouecca npeaycMOTPEHO OJHO PACUETHOE
rpaduyeckoe 3ananuit 3a1auue PI'3 — B cemecTpe 2 1o pemennto 3anad. Jlis Kax-
poro PI'3 nmerorcst Metonuueckue yka3zaHuio 10 BBINOIHEHHIO PI'3, KOTOPO€ BKIIIO-
yaeT 16 3agay.

PI'3: KunemaTuka v MHaMMKa [OCTYIATENLHOIO M BPAIATEIBHOIO [BIKEHHS

MaTepHalbHON TOUYKHM. [IMHaMKKa BpalllaTeIbHOrO ABUKEHUS TBEPIOrO Tesla. 3aKOHEI
COXpaHeHHus B MexaHMKe. Mexanuueckue xosaebaHusi ¥ BoaHBL. OCHOBHBIE 33aKOHBI
TEPMOJAMHAMHUKHU. JJIEKTPOCTATHYECKOE [10JIe. 3aKOHBI MOCTOSHHOIO TOKA M MATHMT-
HOTO TOJIS. DIeKTPOMaruuTHele Kosiebanus. TerioBoe u3llyyeHue. BosHoBasi omnTu-
ka. CtpoeHue aToma. SlnepHbie peakumu.




5. OHEHOYHBIE MATEPUAJIBI JJI51 INPOBEAEHUS TEKYIEI'O
KOHTPOJIA, IPOMEXYTOYHOU ATTECTALIUA

3.1. Peanusauus KomneTeHIH i
1 Komnerenuust _OIIK-1. CnocobeH NpuMeHSTh €CTeCTBEHHOHAYYHbIE M 00lIe-
MH)KEHEPHBIC 3HAaHHsA, METOAbl MATEMAaTHYECKOTO aHajlM3a W MOJEIMpPOBAHHUS B
npogecCHoHAIBHON e TENBHOCTH

HanmenoBanue HHAMKATOPA A0OCTHKEHHS

KOMIIETEHLIHH

HCHOHbS}’GMbIe CpeacTBa OLCHHBAHHWSA

OIIK-1.2 M3y4yaeT OCHOBHbIE 3aKOHbI, sIB- | 3a4€T, IK3aMeH, 3awmTa PI°3, 3amunTa 1abopaTopHbIX
JieHHsl  TIOHATHS Kypca oOmued ¢usmku, | pabot, pemenyue JoMaHUX 33/1a4, yCTHBIH OIpoc
IOPOBOAUT (DH3MYECKMH HSKCIEPUMEHT M

o0OpabaThIBaeT €ro pes3ybTarhbl

3.2. TunoBble KOHTPOIbHbIE 3aJAHUS AJIs1 IPOMEKYTOYHOMH aTTeCTALUU
5.2.1. llepeyenb KOHTPO/IbHBIX BONPOCOB (THHOBBLIX 3a/1aHUIH)
auist sx3amena / auddepeHunpoBaHHOro 3a4eTa / 3a4era

HaumeHoBanue Coaep:kanne BOIIPOCOB (TUIIOBBIX 3a1aHHii)
Ne paszena JUCLUHILTMHbI
n/n
Cemectp 2

1 Kunematuka Moguenu B Mexanuke. Cucrema otcuera. TpaeKTOpHs, ANTHHA Iy-
TH, BEKTOP nepeMenieruns. CKOpocTs.
YCKOpeHHe U ero COCTAaBIIFIONIHeE
YT710Bast CKOPOCTH M YIJIOBOE YCKOPEHHE

2 JuHamunka Iepsbiit 3axon Hetotona. Macca. Cuna. Bropoii 3akon Heiotona
Tpetnii 3akon Hetotona. Cuitsl TpeHus
3akoH coxpaHeHus uMIyibea. LlenTp macc
YpaBHeHHe IBHKCHHs Te/1a TTEPEMEHHON MacChl
Oneprusi, padoTa, MOIIHOCTE. KuneTHueckas U noTeHuanbHas
SHEPrHH
3aKoH coxpanenus sHepru. [ padudeckom npejicrapicHue
SHepruu. Y pap abCOMOTHO YIPYIHX M HEYIIPYTHX Tell
MomenT nHepiuu
Kunetnyeckas sneprus Bpamenus
MomeHT cuiibl. YpaBHEHHE AMHAMHKY BPAILATEILHOTO JBHIKE-
HHSI TBEP/IOTO TeIa
MoMeHT uMITy IbCa U 3aKOH €TO COXPAHEHHS
3axonsl Kenepa. 3ak0H BCeMHPHOro TSTOTEHUS
Cuna tsoxectn u Bec. HeecomocTsio 20 Tlone TaroTenus u to
HaIpPsKEHHOCTB.
Pabota B mose tarorenus. [lotenunan mous tarorenus. Kocmu-
YECKHE CKOPOCTH
Hewnnepuyanbuple cuctempr otcuera. Cuitsl HHEpLMK

3 I'mapomexanuka JlaBnenue B KUIKOCTH U raze. Y paBHeHUe HEPA3PLIBHOCTH
YpaBuenue bepHyJUTH H CIIE/ICTBHS U3 HETO
Bsaskocts (BHyTpeHHEe Tpenue). Jlamunapuslit u TypOy1eHTHBII
PEXKMMBI TEHEHHA JKHIKOCTEN
JIBHOKEHME TeN B KUAKOCTSIX U ra3ax

Hedopmaiuu tBepaoro tena




PensituBucrexas
MeXaHHKa

I[Ipeobpaszosanust ['anuied. MexaHnuecKui IpUHIIUII
OTHOCHTENBLHOCTH

Iloctynare! criennanbHoi (YaCTHOH) TEOPHH OTHOCHTEIbHOCTH
[IpeoGpazosanus Jlopenna. Crneacteus u3 npeobpasoBaHuii
Jlopenua. MaTepBan mex/1y coObITUAMH

OCHOBHOI 3aKOH PEJISTUBUCTCKON IMHAMMKH MaTEpUalIbHOM
TOUKU

3aKOH B3aMMOCBSI3H MAcChl ¥ 9HEPruu

Mouexy/asipuas GpuznKa

OCHOBHBIE TIPEJICTABICHUS H METO/bI (CTATUCTHYECKHH

¥ TEPMO/IHHAMHYUECKHIH) B MOJEKYIAPHO-KHHETHYECKOH
Teopur Beriectsa. [lonsTue 00 uueanbHOM rase.

3aKOHBI 1 YpaBHEHHME COCTOSHHS HI€aIbHOTO rasa.
BepostHocTs 1 uykryamuu. Pacripenenenne Makceseia 1 ero
3aBHCHUMOCTh OT TEMIIEPATyphl.

Cpennue 3HaueHus CKopocTei 1 Haubosiee BeposiTHas
CKOPOCTE. JlaBieHue raza ¢ TOYKM 3pEHHA MOJICKYJIApHO-
KMHETHYECKOH TeOpHH.

CpeHsisi KHHETHYECKasl JHEPIUsl 4aCTHIIb] U €€ CBS3b

¢ naBienueM. Pacnpesienenye yuciia 4acTHUIL 110 BBICOTE.
Pacnpenenenne bonpnmMana. DKenepuMeHTATbHBIE 000CHOBAHHS
pacnpe/eieHuit Makcsenna u bonsimana..

TepmoauHamuka

BuyTpennsis sHeprus pabora U TennaoTa B
TepMoMHAMKKE. TerI0eMKOCTh BelllecTBa.

PaGora paciuupenus raza. [lepeoe Hayasio
TepMO/IMHAMMKH. [IpMMeHeHMe [IepBOro Havasia
TEePMOJIMHAMMKH K M30IIPOIECcCaM.

Anmabaruyeckuit mporecc.

O6patiiMble 1 HeOOpaTUMBIE TPOIIECCHI.

[Mukn Kapro. Makcumansubiit KIT/1 TennoBoi MammHeL.
DHTPONMS U ee (U3NUECKHH CMBICIT.

[Tpunuun Bo3pactanus sHTpoluy. Bropoe Hayano
TEPMOIHHAMMKH.

Ompesienienye SJHTPONUH PABHOBECHOM M HEPABHOBECHOMH
CHCTEMBI Yepe3 CTaTHYECKHH BeC COCTOSIHUS.

IIeKTPOCTATHKA

3aKoH cOXpaHEHHMS JIEKTPUUECKOro 3apsza. 3akon Kysona
DJieKTpocTaTHYECKOE MoJie. HarpsikeHHOCTD 2/1eKTpocTaTHye-
cxoro noJist. [IpuHuun cyneprosunuu

Teopema ["aycea a1 271€KTPOCTATHYECKOTO TI0JIS B BAKYyMe.
Ilpumenenne Teopemsl ['aycea K pacueTy HEKOTOPBIX JIEKTPO-
CTaTHYECKUX ITOJIEH B BaKyyme

[npkysiis BEKTOpa HAIIPSHKEHHOCTH DIIEKTPOCTATHYECKOTO
noJist

[ToTenunan 31eKTpOCTaTHYECKOTO OIS

HanpsprennocTs kak rpaiHeHT noTeHnuaia. DKBUIIOTeHIIHAb-
HBIE IIOBEPXHOCTH

Beruucsienne pa3sHOCTH NOTEHUMANOB 10 HANPSHKEHHOCTH [10JI
Tunst auonexrpuxos. [onspusawus ananexkrpukos. Cernero-
3JIEKTPUKH

Honstpusosannocts. HanpsskeHHOCTE 110715 B AMATIEKTPHKE
Onexrpuyeckoe cmemtenue. Teopeme [aycea ms 9JIEKTPOCTATH-
YECKOI0 110JI51 B IUJIEKTPUKE

YciioBusl Ha rpaHuie pasaeia AByX AMIIEKTPUYECKHX cpejl
[TpoBo/HMKH B 3TEKTPOCTATHYECKOM 1101, DIEKTPHUCCKAN eM-

KOCTb y€AHHCHHOI'O IIPOBOJHHUKA




Konpgencaropsl
DHEprus CUCTEMBI 3aps/10B, YEAUHEHHOTO IIPOBOJAHHKA H KOH-
JIeHcaTopa. JHEePrus 3JIeKTPOCTATHYECKOTO OIS

IHocTostHHbIIH
IEKTPHUECKHH TOK

[ToCTOAHHBIA 3TEKTPHYECKHHA TOK, CHJIa H TUIOTHOCTE TOKA
Croponuie cuiIbl. DIEKTPOABKKYIIAA CHlA U HANIPAKCHUE
3akoH Oma. ConpoTHRIEHHE IPOBOAHUKOB

PaboTa 1 MOITHOCTH TOKa. 3aKoH J[Koyii — Jlenua

3axoH Oma U1t HEOAHOPOAHOIO Y4YacTKa Henu

[Ipauaa Kupxroda jist pa3sBeTBICHHBIX LENeH

MarauTHoe no.Je

MarsuTHOe 110Jie ¥ €ro XapakTepHCTHKH

3akon buo — Casapa — Jlaruiaca ¥ ero npuMeHEHHE K pacyeTy
MarHUTHOIO 110J15

3akoH Amnepa. BzaumoelicTBre napaiiebHbIX TOKOB.
MarHuTHas 10CTOSIHHASL.

MaruuTtHoe noje IBHXKyUerocs 3apsjia

JelicTBrEe MATHUTHOTO TIOJISt HA ABMIKYLIMIICA 3apsij

JIBHKEHHE 3apsUKCHHBIX YaCTHII B MATHUTHOM IOJIE. Y CKOpHTE-
1 3apspkeHHbIX yacTHil. Dddext Xonma

[{upkynsius BekTopa B MarHuTHOrO 1107151 B BaKyyme
MaruuTEbIe 0715 coeHouaa U Topouaa. IToTox BekTopa Mar-
HUTHOM MHAYKIMH. Teopema ['aycca [171s1 MarHUTHONH MHIYKIIHH
PaboTa no nepemeleHuo NpoBoJHUKA U KOHTYpa ¢ TOKOM B
MariMTHOM I10J1€

10

KoJie6anus u BOJIHBI

Mexannueckne rapMoHudeckue Konebanus. I apMoHHYecKuit
ocumiutsTop. [IpyKUHHBIH, (U3MUECKUH K MaTeMATHYECKUH
Mastauki. CBoOOIHbIE FapMOHUYECKHE KoleOaHus B
Koe0aTe;IbHOM KOHTYpe

CrnoskeHne rapMOHHYECKMX KoJieOaHui 0/JHOI0 HalpaBIeHUs 1
OJMHAKOBOM yacToThl. buenus

CroxeHue B3aUMHO IIEPIEHIMKYIPHBIX Koslebanui
HduddepenunaisHoe ypaBHeHrne cBOOOIHBIX 3aTYXaIOUIMX KoJle-
Oanuii (MCXaHMYECKHUX M 3JEKTPOMArHUTHBIX) U €r0 pelieHHe.,
Astoxonebanus

[Muddepenunansaoe ypaBHeHHE BBIHYK/IEHHBIX KOIeOaHHi
(MexaHMYeCKUX U 3IEKTPOMAarHUTHBIX) H €ro pelieHue
Amiuidtyaa 1 (paza BRIHYMIEHHBIX KoJIe0anuii (MeXaHMYEeCKHX
M 3JIEKTPOMAarHuTHEIX). Pesonanc

Ilepemennsbiit Tox. Pesonanc Hanpsorenuit. Pezonanc TokoB
MoIHOCTD, BBIACISIEMAs B LIEIH IIEPEMEHHOTO TOKA
Bosnosele nponeccsl. I1poosbHble | MoNepedHbie BOTHEI
Ypasnenue Oeryuieit BosHsl. ®azoBas ckopocTs. BonHoBOE
ypaBHEHHE

[Ipuniw cynepnoznunu. ['pyrnosas cKopocTb

3ByKoBbIe BO/HBL Dddext Jlomiepe B akycTuke. YIbTpasByk u
€ro IpUMeHeHHe

OKCIEPUMEHTAIBHOE MTOJIYYCHHE 3JIEKTPOMATHHTHBIX BOJIH
JuddepennuanbHoe ypaBHEHHE 3IIEKTPOMATHUTHOH BOJTHBI
DHeprus 2J1eKTPOMAarHUTHBIX BOJH. BEKTOp MIOTHOCTH OTOKA
3JICKTPOMAIHUTHOH SHEpruH (Bexktop YMosa- [lolitunra). Mm-
ITyJILC DJIEKTPOMArHUTHON BOJIHBL

Ypasuenus MakcBesuia Juist 37/€KTPOMarHUTHOTO OIS

11

I'eomeTpuyeckas onru-
Ka

3akonbl reomeTpryeckoii onTuky. [loaHoe otpaxenue.

Jlunser. @opmyna Tonko nuH3bL OnTHYECKas cuia THH3LL [To-
CTpoeHHE H300pakeHUH B JIMH3AX
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BosiHOBast onTHKA

Wnurtepdepenuus ceeToBbiX BojH. CriocoOb! HabmoaeHus UH-
tepepeniun cBeta. Pacuer uHTEp(hEPEHIIMOHHON KapTHHBI JUIs
esteit IOHra.

Wurepdepenuus cBeta B TOHKMX IuleHKax. [Ipocsernenue onTu-
Kku. MurepdepoMeTphbl H HX IPUMEHEHHE,

Judpaxims ceera. [Tpunuun I'olirenca - @penens. Meroj 301
Openens.

Hudpaxius @penens Ha KPyrjioM OTBEPCTHH H JIUCKE.
[Tpubmnxenne Gpaynrodepa.. Judpakius Ha 0aHOH 1M,
Jludpakuuonnas pemérka. Judppakuus Ha IPOCTPAHCTBEHHOM
pEeIIETKE.

13

KBanToBas npupoaa us-
JIyeHHUst

Pacnpoctpanenne cBera B Beniectse. [lornomenue u paccesnue
cBera.
Jucrepcus crera. DemMeHTapHas Teopus aucrnepeuu 39 Mone-
KyJIBl: XMMHUYECKHE CBS3H, IIOHATHE 00 SHEPreTHUYECKUX YPOBHSIX
Monexyssipiibie criekTpbl. KomOunamuontoe paccestue csera
[Torsionesue. CIOHTAHHOE M BBIHYKIEHHOE U3JTYYEHUSI
OnTHuecKkre KBAHTOBBIE T€HEPATOPHI (J1a3ephl)
Temnoroe uznyuenue, abcoMIOTHO YEPHOE TEI0, OCHOBHBIE
XapaKTepUCTUKK U 3aKOHBI TEIJIOBOTO U3ITyUCHHUSL.
[TpoTuROpeumst KIacCHUECKOH PU3MKH. DaeMeHTapHast
KBaHTOBas Teopus nanydenus. @opmyna [lnanka.
DHeprusi ¥ UMIIYJIbC CBETOBBIX KBaHTOB. [laBneHue crera.
doroaddext.
D¢ dexr Komrrona.
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duszuka aroma

Mopenn aroma Tomcona u Pesepdopaa. Jluneiuarsiit cnexp
aroma BOJ0poJa

[Toctynatel bopa. OnbiTel @panka u ['epia

CnexTp aroma Bojopoaa o bopy

JInHelHplit rapMOHHYECKHH OCHUIUIATOP B KBAHTOBOH MEXAHHKE
AToM Bo,10poza B KBaHTOBOM mexanuke. 1s-CocTosHue anek-
TPOHA B aTOME BOAOPOAA

Crun 2n1extpona. CriMHOBOe KBaHTOBOe uucio. [punnum ue-
Pa3InYMMOCTH TOXKAECTBEHHBIX YacTHL. PepMUOHEI U 0030HBI
[Ipunuun Ilaymn. Pacnpenenenue 31eKTpoHOB B aTOME 110 CO-
crositHusiM. [lepnonudeckas cucrema sinemMeHToB Meneneesa
PeHTreHoBCKHE CIIEKTPLI.

15

DOuszuka TBEPAOIo TCja

[lonsitie 0 30HHOM TEOPHM TBEPBIX TE/L. MeTallbl, JAH3IEKTPH-
KH ¥ [IOJYTIPOBOHUKH TI0 30HHOI TeOpUH

CoOcTBennas NpoBOAMMOCTb MOIYTIPOBOAHUKOB. [ [puMecHas
IIPOBO/IMMOCTD ITOJIYTIPOBOJAHHUKOB

®oTOoIIPOBOANMOCTS MOJTYIPOBOAHUKOB. JlftoMHuHeCIeHIMSA
TBEP/BIX TEI

KonTakT AByX MeTa1oB 110 30HHOM Teopun. TepMoniekTpuye-
CKHE SABJICHHSA H UX IIPUMEHEHHUE

Boinpsamiienie Ha KOHTaKTe METalT — IMOJIYIPOBOAHHUK
KOHTaKT 31eKTPOHHOTO ¥ JBIPOYHOTO MOJIYIIPOBOAHUKOB (p-1-
[IEpEXon)

[lomynpoBoIHMKOBBIE JUOABI H TPUOALL (TPAH3UCTOPEI)

16

Pu3uka aTOMHOTO0 sIApa

Pasmep, cocras 1 3apsx aTOMHOTO sipa. MaccoBoe 1 3apsoBoe
uncia. Jleext Macchl ¥ DHEPrHs CBS3M SIpa.

CrvH s1pa ¥ €ro MarHUTHBIH MOMeHT. SlaepHsle cuibl. Mopenu
aapa

PajMoaKTBHOE H3IyYEHHE U €r0 BH/IbL. 3aKOH PaIHOAKTHBHOIO




pacnana. [Ipasuna cmemnienus

3aKOHOMEpPHOCTH a-pactiana. B—Paciian. Heltrpuno
['amma-n3nydenue u ero cBoiictea. PesonancHoe norioueHue y-
n3nyuenns (3¢ pext Méccbayspa)

Meroapl HabMOAEHNUS U PETUCTPALIMY PAIMOAKTHBHEIX H3ITyde-
HHUI ¥ 4acTHIL

SlnepHble peakluy U UX OCHOBHBIC THIIBL. OTKPBITHE HEHTPOHA.
JlnepHble peakuuu 1o J1eHCTBHEM

5.2.2. Ilepeyenb KOHTPOJIbHbIX MATEPHAJIOB
AJS 32U Tbl KypPCOBOI'O IPOEKTa/ KypcoBOH paboThl

Kypcogoii npoext/padoTa yueOHbIM IJIaHOM HE PeTyCMOTPEH.

5.3. TunoBble KOHTPOJILHbIE 3a1aHUsI (MAaTEPHAJIbI)
151 TEKYLLIeI0 KOHTPOJIsI B ceMecTpe

Cemectp 2
1. OnpenenuTs UMITyNIbC, NTOJYYSHHBIH CTEHKOH MpH yaape o Hee mapuka maccon 300
I, €CIIM WIAPUK JIBUTAETCS CO CKOPOCTBIO 8 M/c Tmox yriom 60° K IMI0CKOCTH CTEHKH.
Yap 0 CTEeHKY CUMTATh yIPYTHM.
2. IInatdpopma B BUAe AuCKa OMAMETPOM 3 M u Maccoi 180 Kr MOXKeT BpallaThes BO-
Kpyr BepTuKanpHOU ocu. C KaKoH yrioBoit ckopocTeio Oy/eT Bpauathes 3Ta mwiatdop-
Ma, €C/IM 110 €€ Kparo Iouger 4denoBek maccod 70 xr co ckopocteio 1,8 M/c oTHOCH-
TeIBHO I1aTHOPMbI?
3. Ha¥itn m3menenue AS 3HTPONUM NPH M30TEPMUYECKOM PACIIMPEHMH KHCIIOPOJa
maccoit m = 10 r ot 06béma V1 =25 1 10 06séma V2 =100 5.
4. Tpu oMHAKOBBIX TOUeuHBIX 3apsiga Q1 = 02 = 03 = 2 yKu1 HaXoAaTCs B BepLIMHAX
PaBHOCTOPOHHETO TPEYroJibHKMKa co cropoHaMu a = 10 cm. OnpenenuTs MOIyNb U Ha-
IpaBiieHre CWIbl F, 1eHCTBYIOIEH Ha O[AMH U3 3apsAH0B CO CTOPOHBI ABYX APYTHX.
5. Cuiia ToKa B POBOJIHMKE conpoTHBNeHneM R = 10 OM 3a Bpems t = 50 ¢ paBHOME-
HO Hapactaer ot /1 =5 A no 12 = 10 A. Onpeznenuts Koau4ecTBO TemIoTsl O, BbLIe-
JIUBIIIEECS 34 3TO BPeMs B IIPOBOJIHHUKE.
6. Anba-yacTuia, mpoiIsl yCKOPSIOLLYIO Pa3HOCTh IIOTeHIHaI0B U, cTana JBUraThes B
OAHOPOIHOM MarHuTHOM moje (B = 50 MTi1) mo BUHTOBOM JIMHUM ¢ maroM k= 5 cM H
paguycom R = 1 cMm. OnpejiesuTh yCKOPSIONIYIO Pa3HOCTh [OTEHIHMAIOB, KOTOPYIO
[pouia anb(a-vyacTUla.
7. [ludpakuronnas pemeéTka, oCBeIEHHAs HOPMAILHO NaJak0IINM CBETOM (MOHOXPO-
MaTH4€CKHM), OTKJIOHSET CIIEeKTP TPETHEero MOpsIKa Ha yroml ¢ = 30 . Ha xaxoit yTOII
OTKJIOHSIET OHA CIEKTP YeTBEPTOro mopsiaxa?

8. Onpenenuts AMMHY BOJIHBI A e Bpoiiss a8 9acTuus! Maccoit m = 1 r, JBIDKYyLLIEHCs
CO CKOpocThIO v = 10 M/c.




Kpurepun ouennsanns PI'3

Ouenxka Kpurtepuu oueHuBaHus

5 (o1suy4HO) Pabora BbinonHeHa noaHocTsio, [IpakTHuecKas 4acTh BbIOIHEHA B
oJHoM 00bEMe, 114 Kax 10 3a1auy NOJTyUYeHsl MPaBU/IbHbIE OTBETHI
U CTYIEHTOM C(OPMYITHPOBAHBI MOJHbIE, 060CHOBAHHbBIE OTBETHI U
apryMeHTHpoBaHHbLIe BeIBOALL. OdopmMienne 3aaanuit NOIHOCTLIO CO-
OTBETCTBYCT NMPCILABIACMBIM TpB6OBaHHHM

4 (xopo1o) Pabota BblonHeHa NOAHOCTLIO. [IpakTHueckas 4acTh BbIIOIHEHA B
nosjHoM 00bEMe, s KayK A0 33124 K [OJTydeHbl PABUIILHBIE OTBETHI C
HeDONbLIMMK OLLMOKAMK U CTYAeHTOM chopMyliHpoBaHsl 060CHOBAH-
HbIE H B 11eJIOM BepHble BbIBOABL. OopMieHue 3aaaHuii COOTBETCTBY-
€T npebasaseMblM TpeOoBaHHAM ¢ HEOOIbIIMMH 3aMEHaHHAMMI

3 (YIIOBIETBOPHUTEIBHO) Pabora BblnosiHeHa nojHocThio. [Ipakriuueckas yacTh BbINOJHEHA B
nojHoM 06béme ¢ HeGOoNLIMMH OMMOKAMH U CTY1CHTOM cOopMyH-
pOBaHbLI BLIBOLI, cOAepIkalllie HeBepHble nonoxenus. OpopmiaeHne
3a1aHuil B LeJIOM COOTBETCTBYET MPeAbABIsSEMbIM TPeOOBAHUAM C ps-
JOM 3amMeyaHuii

2 (HeyﬂOBHETBOpHTEHBHO) PaboTa BbINOAHEHA HE MOJHOCTLIO. npaKTHHECKaH YacTh HE BbINOJHE-
Ha B M0JIHOM 00bEME M CTYIEHTOM He chOpMYIHUPOBAHbI BHIBOABI.
OdopmiieHKe 3a/1aHUit HE COOTBETCTBYET IPE/IbIBIISEMbIM TPEOOBAHM-
AM C MHOIOYHC/IEHHBIMH 3aMEYaHHsIM U

5.4. Onucanue KpHTEpHEB OLCHUBAHUS KOMIIETEHUHH U IKAJIbI OLeHHBAHHUS

llpu npomexyTo4HOH aTTeCTAlMK B (JOpME IK3aMEHa HCIIOJIB3YETCs CAEAYIONas [IKaIa OlEHH-
BaHus: 2 — HEYIOBJAETBOPUTEIBHO, 3 — YIOBJICTBOPUTEIEHO, 4 — XOPOIIO, 5 — OT/IMYHO. [IpoMexyToy-
Has ATTECTAIMS 110 JUCLHILIMHE B (OpMe 5K3aMeHa IIPOBOIUTCS B ceMecTpe 2.

Kpurepusmu olleHHBaHUs JIOCTHIKEHHH TT0Ka3aTeNIeH SBIIAIOTCS:

HaumenoBaHue noka- Kpurepwuii o1ieHMBaHusl
3aTens OLeHUBaHMUs

pesynbrarta 0bydeHus
N0 JUCLIMIJIMHE

3nanus 3HaHHe TePMUHOB, OIIpeJIe/IeHHH, TOHATHH

3HaHKe OCHOBHBIX 3aKOHOMEPHOCTEH, COOTHOIICHHUH, IPHHIMIIOB

O0beM 0CBOEHHOTO MaTepHala

ITonHoTa OTBETOB HA BOIPOCHI

HeTKOCTb H3/105KEH s ¥ MHTEPIPETAIIMH 3HAHU I

YMmenus Ymeer (popmMaibHO OIUCHIBATH COOTHOIIEHHUS MEXKTY OOBEKTAMHU, OTIe-

PHPOBATL DTUMH COOTHOIIEHUAMH H pelllaTh CUCTEMbI YPaBHEHMIA, jie-

JIaTh BLIBOIBI

Biajenus Bnaneer naBpikamu ynotpe®GiaeHns (PU3MYECKMX BEIHYUH, MOHSTHH H

CUMBOJIOB JUISl BBIPQYKEHHS KOJIHMYECTBEHHEIX M KAYECTBEHHBIX COOTHO-

IICHUH, TCOPETHYECKMX PaCCyKACHUI M BBIBOLOB U3 IOJYYEHHBIX pe-
3yJIbTATOB

OueHka MpenojapaTeneM BBICTAB/IACTCS MHTErPAIbHO ¢ YUETOM BCEX MOKA3aTe-
€l U KPUTEPUEB OLIEHUBAHUSL.



Ouenka cOPMHPOBAHHOCTH KOMITICTEHLIUH 10 IIOKA3aTeN0 «3HAHUSY.

Kpurepnit YpoBeHb OCBOEHHS M OLICHKA
OIIGHMBAHUS
2» «3» «dy» «WS»
(Hey/10BJIETBOPH- (ynoBrierBopu- (xopo1io) (OTIMYHO)
TEJIbHO) TEJIbHO.)

3HaHue TepMH-
HOB M OIIpeaere-
HUH, NOHATHH

He 3naet TepMu-
HOB U OIIpe/elie-
HUH

3HAeT TePMUHBI U
OTIpeJe/IeHUs, HO

IONyCKaeT HeTOY-
HOCTH (hOpMYJIH-

POBOK

3HaeT TEPMUHBI H
OIIpesieNIeHns

3HaeT TePMHUHBI U
OIIpesieNeHus], MO-
HKET KOPPEKTHO
copMyIupoOBaTh
UX CAMOCTOSTENh-
HO

3HaHHEe OCHOB-
HBIX 3aKOHOMEP-
HOCTEH H COO0T-
HOILIEHHH, IIPUH-
LIAIIOB

He 3HaeT OCHOB-
Hble 3aKOHOMED-
HOCTH ¥ COOTHO-
HICHHUA, HpHHHH—
1B TIOCTPOCHHUS
3HAHMUHA

3HaeT OCHOBHBIE
3aKOHOMEPHOCTH,
COOTHOIICHHUS,
[IPUHIIHIIEL 110~
CTPOEHHUS 3HAHUH

3HaeT OCHOBHbIE
3aKOHOMEPHOCTH,
COOTHOIIIEHHS,
HPUHIUIIBI T10-
CTPOEHUs 3HAHUH,
UX UHTEPIPETH-
PYET U HCIOB3Y-
er

3HaeT OCHOBHbIE
3aKOHOMEPHOCTH,
COOTHOIIIEHHS,
MPUHIHUIIBI 110~
CTPOCHHMSI 3HAHHMH.,
MOXKET CaMOCTOs-
TENBHO UX 10Ty~
YUTh ¥ UCII0JIB30-
BAThH

O0BLEM OCBOEHHO-
ro Marepuana, yc-
BOEHMWE BCEX /M-
JAKTHYECKUX e/1U-
HHLL (pa3zenos)

He 3naet 3Hauu-
Te/bLHOMH YacTH Ma-
Tepuaa JIMCLUMILIH-
Hbl

3HaeT TOJIbLKO Oc-
HOBHOH MaTepHan
IUCLHKIUIHMHEL, He
YCBOWII ero jeraliei

3HaeT MaTepuan
JUCLUMIUTHHBL B 00b-
e€me

Obnanaet TBEpALIM
1 TIOJIHBIM 3HAHHEM
MaTepHana JUclMI-
JIUHBL, BJIAJICET J0-
MOJTHUTE/IbHBIMH
3HAHHAMH

IlonHoTra oTBEeTOB
Ha MPOBEPOYHBIE
BOIIPOCHI

He paét orseTnl Ha
OONBIIMHCTBO BO-
MPOCOB

Jlaér nenonHele oT-
BETbl Ha BCE BOIPO-
Chl

Jlaér orBeTb! Ha
BOMPOCHI, HO HE BCE
- TIOJIHbIE

Haét nonuble, paz-
BEPHYTHIE OTBETHI Ha
MOCTAB/IEHHbIE BO-
MPOCHI

[TpapunsHOCTHL

Honyckaer rpyOble

B oreere umerorcs

B orBere umeroTcs

OtBer BepeH

OTBETOB HA BO- | OWIMOKK NPW M3JI0- | CYLIECTBEHHBIE HECYILeCTBeHHbIe
1pOChI JKEHMM OTBETAa Ha | OWIMOKH HETOUYHOCTH
BOIIPOC
YeéTkocTh uzno- | Manaraer 3Hauus | Manaraer swanms ¢ | Manaraer  3uanms | Usnaraetr 3uanus B
JKeHus M uHTep- | Oes NOrMYECKOH | HApYLICHHAMH B | 6e3 HapyweHHWH B | JOrMYeCKOH roce-
NMpeTauuy 3HaHUH | NOoC/eOBaTEIbHO- JIOFHYECKOH 10c/e- | IOrM4eckoHd rMocse- | J10BaTe/IbHOCTH, ca-
CTH JI0BATE1LHOCTH [IOBaTENbHOCTH MOCTOATENLHO MX
HHTEPNPETHPYS 7
aHaIU3UpyS

He unmoctpupyer
H3JTOXKEHHE 11051C~

HAKLWKHUMHU CXema-
MM, PUCYHKAMH U

npuMepamMu

BoinosiHser rnosc-
HSIOIIHE CXEMbl U
PUCYHKH HeOpexHO
W ¢ olUOKaMHu

Brinonuser nosic-
HSIOLLLME PUCYHKH H
CXEMbI KOPPEKTHO U
MOHATHO

Boinonuser nosc-
HSIIOLLME PUCYHKH H
CXEeMBbl TOYHO M aK-
KYpPaTHO, pacKpbiBas
TOJIHOTY YCBOGHHbIX
3HaHUH

HegrepHo u3naraer u
HHTEPIPETHPYET
3HaHuHA

Jlonyckaer HeTou-
HOCTH B MU3JIOKEHHH
M MHTEpIIpETALMU
3HAHMM

['paMOTHO H 1O Cy-
LIECTBY HU3Naraer
3HAHMSI

['paMoTHO K TOUHO
u3JlaraeT 3HaHusl,
AeaeT CamocTos-
TeJILHBIE BbIBO/IbI




Ouenka chOpMUPOBAHHOCTU KOMIIETEHIIMH 110 [TOKA3ATEIIO «Y MEHUS.

Kpurepuii YpoBeHb OCBOEHHS H OlIEHKA
2 3 4 5
Ymeer popmanbHo | OOyuaromuiics 10- |O0yuatommiics j10- |O0yyatoumiicss  |OO0yuaromuiics yme-

OIUCHIBATh COOT-
HOIIIEHHS MEXIY
BEIIUYHUHAMH H
(YHKUMAMHU OT
HUX; pelaTh CUC-
TeMbl ypaBHEHHH

nycTHa 601ee ABYX
omuboK Ui doJee
IBYX — TpeX Hemlo-
YETOB B BbIKJIal~
Kax, 4eprexax ujiu

rpaduxax.

nycTHi1 He DoJiee

JIBYX OHIHOOK HIIH
fosee IBYX — Tpex

HEIO04YCTOB B BbI-

YMEET MPABHIIBHO
IIPUMEHSTh Me-
TOJBI MATEMATH-
YeCKOI'o Hcclie-

Knaakax, 4epTeikax |[10BaHuA, OOHAKO

WM TpauKax.

JOITYIICHEI O1HA

omnOKa, uiu
€CTb /IBA — TPH
HenouéTa B BBI-

Kax, yeprexax
WK rpadukax.

KJIaJKax, pUCYH-

€T [paBUJIbHO BBbI-
IIOJIHATE  PHUCYHKH,
YepTekKH, Trpadukw,
COMYTCTBYIOIIUE OT-
BETY;

YMeeT  MIUIIOCTPH-
pOBaTh TEOPUIO KOH-
KPETHBIMHM IIpHMeEpa-
MH, IIPHUMEHATH €€ B
HOBOH CHTYalUH MpPH
BBIIIOJTHEHHH  IpaK-
THYECKOT0 3a/IaHusl.

Ouenka cOpMUPOBAaHHOCTH KOMIIETEHLMI MO IMOKazaTelro oleHmBaHus «Bia-

JECHUW?.

Kpurepuii oue-

YPOBQHB OCBOCHHS K OLICHKa

HMBAHHUS
«@2» «3n «d» «S5»

(neyznoBners.) | (yI0BJIETBOP.) (xopo110) (0TIMYHO)
Bnageer HaBbI- Obyyarommumiicss | OOyuarommiics | OOyuaromuiics Bia- OGyuaromuiics B
Kamu ynoTpeb- HE BIIAJICET BIajeer 06s3a- | ACET chopMUpOBaH- IIOJIHOM 00BeMe
JIEHUSI CHMBOJIOB | 00S13aTE/IBHBIMH | TEIBHBIMM HOCTBIO M yCTOHYH- BJIa/ICET HABBIKAMH
JUISL BRIDKEHHS | YMEHMSAMH 110 | yMeHusiMu 1o | BOCTBIO MCIIOJIB3YE- IIPUMEHEHHUS TEOPUH
KO- MIPOBEPSEMOi POBepPsIeMOH ?;I‘:HIQEIHHO;:;:;OB paHee U3y4YeHHBIX
JIMYECTBECHHBIX U | TEME. TEME. =
s ooty | 19 clopuspona

’ LICCTBEHHBIE HETOY-

COOTHOLLCHUH

MEeX/1y BeTHYH-
HaMH, TEOPETH-
YECKHUX paccyx-
JeHui 1pu 00n-
SICHCHUH (hOpMYI
M IIOHATHH

HOCTH.

BOCTBIO HCIIOJIB3Ye-
MBIX [IPH OTBETE
YMEHHMH U HaBBIKOB.

Hcrionib3ytoTest KpUTepyy 1 1IKajla OLeHMBAaHMS, yKa3aHHsle B 11.1.2, OleHKa npernosa-
BaTeJIEM BBICTABIISICTCS MHTEIPAILHO ¢ Y4ETOM BCeX MOKa3aresei H KpUTEPUEB OLICHH-

BaHHA.




6. MATEPUAJIBHO-TEXHUYECKOE
U YYEBHO-METOJUYECKOE OBECIIEYHEHHE

6.1. MaTtepuajibHO-TeXHHYecKoe obecnevyeHue

HauMmeHOBaHME CIIeNHAILHEIX ITOMEIeHHH 1
MOMEILEHUH TS CaMOCTOSITEIbHOH paboThl

OCHaIIIEHHOCTb CHEeIHaAJIbHbIX TOMEIIEHUH 1
HIOMEILIEHUH JUISl CAMOCTOSTEIbHON paboThl

CrnenunamusupoBadnas ayauropus Ne212 s
[POBEJIEHUS JICKIIHOHHBIX, MPaKTHYECKHX H
n1abopaToOpHBIX 3aHATUH 110 PU3HKE,
TPYIIIOBBIX H UHINBUYaIbHBIX KOHCYIIBTa-
MH, TEKYIIEro KOHTPOJIS U IIPOMEKY TOUHOH
aTTECTALlNH.

CrenuanusupoBanHas MeOelb, KOHIULIHOHED,
TIepCOHATBHBIH KOMIBIOTEP € BBIXOJA0M B MH-
TepHeT M obecreyeHHEM [JOCTyIla B 3JIEK-
TPOHHYIO MH(OPMaLIHOHHO-00pa30BaTEIEHYIO
cpeny (uiauaia, MHTEpaKTUBHAd J0CKa, BeO-
Kamepa, rpadH4eCKHi NUTaHIIeT,
Yuebno-nabopatopHas 0asza npencrapiieHa
CIIEIYIOMMM 1a00paTOPHBIM 000y IOBAHHEM
1.MexaHnKa: ycTaHOBKa [UId U3Y4EHHS 3aKOHA
COXPaHEHHs UMITYJIbCa,

(u3nyeckuit MaSTHUK (CABOCHHBI) — ycTa-
HOBKA JUUISl U3YUCHHS 3aKOHA COXPAHEHUS MO-
MEHTA UMI1yJIbCa,

masTHHK Obepbeka — ycTaHOBKA JUIS M3yde-
HMSl 3aKOHOB IMHAMUKY BPAIATEIEHOTO JIBU-
YKEHHUS,

yCTaHOBKa /Ui pacuéTa MOMEHTOB HHEPLIUH
T,

000pOTHBIH ((hU3NYECKUIT) MAITHHUK — yCTa-
HOBKA JI7Is1 OIIpeiesIeHUs yCKOpeHus cBobo/1-
HOT'O TTa/IeHHsI.

2.MoutekynsipHast (pU3MKa ¥ TEPMOIMHAMHKA:
YCTaHOBKA JIJISI U3YUYCHH S BA3KOCTH BO3ayXa U
KaIllMJUISIPHBIX SBJICHUH,

YCTaHOBKA JUIsl OLIPE/IEIeHMs] OTHOILEHUS Te-
NJI0EMKOCTEN BO3J1yXa.

3.DJIEKTpHYECTBO U MArHeTH3M: MOJIYJIM TTH-
TaHHs, MYJbTUMETPbI, MOLYJIb JJISl OIpeaee-
HUsl yEIBHOTO 3aps/ia 3JeKTPoHa, Mara3uH
EMKOCTEH, Mara3ut CONpOTHBIICHHH, MOTYJIb
JUTSL U3YUEHUS NTPOCTHIX JIMHEHHBIX IIEMel,
MO/1yJ1b JUls M3YUEHHS TOKA B BAKyyMe, MO-
IyJb I M3YYEHUs TUCTEPE3Uca, MOLYJIb [UIs
M3Y4YEHHsl TOKa B BaKyyMe, MOJYJIb ISl U3Y-
YEHHS] MArHUTHOTO 110J1 COJICHOM/1a, MO/YJIb
LI U3YYCHUS B3aUMOMH/IYKIIMH, T€HEPaTOPBI
MUMITYJIbCOB.

4.0nTHKa: MOLYb JUlSl H3Y4eHUs HHTepde-
PEHLIMM CBETa, MOY/Ib /1A U3YYCHUS 1~
(pakiuy cBeTa, MOIYJIb T H3YIEHHUS JIUC-
[IEPCUM CBETa, MOAYJIb /ISl U3YYEHUS IIOJISIPH-
3allMU CBETa, HCTOUHUKH CBeTa, HabOpkI CBe-
TOQUIBLTPOB, HAOOPHI THH3, HAGOPHI AU(paK-
IIMOHHBIX PEIIETOK.

5.KBanTOBas (pU3MKA: MOIYIIb IS H3YUEHHSI

dboroaddexra.

6.Habops! n3mMepuTeIbHBIX MOAYJICH: CEKYH-




JIOMEPBI, U3MEPUTEIIb NIEPEMEILCHUH, H3MEPHU-
T€llb yIja, MUKPOMETPBL, IITAHT€HIIUPKYJIH,

JIHHEHKH.

2 Aypuropust Ne410 g npoBegeHHs jekuHoH- | ClenHagu3upoBannas Medess, IepcoHalb-
HBIX, IPAKTHYECKUX M JIA0OPATOPHBIX 3aHATHIA | HbI KOMIIBIOTED C BbIXOJ0M B MIHTEpHET 1
1o (pHu3MKe, o0ecrieueHHeM JI0CTyIA B 3JIeKTPOHHYIO UH-
IPYNIOBBIX B HHAMBUAYAIBHBIX KOHCYJIbTa- (hopMannoHHO-00pazoBaTenbHyI0 cpeny (u-
IHH, TEKYIIEr0 KOHTPOJ/IA U IIPOMEKYTOYHOH | JTHANA.
aTTECTalMH.

3 Aynutopus Ne 413 st nposenenust rpynno- | Crneuuanu3upoBaHHas Medelb, IepcoHallb-
BBIX M MH/AMBH/lyalbHBIX KOHCY/IbTAllHH, Te- HBIM KOMMBIOTED € BBIX010M B MHTepHET 1

KYIIEr0 KOHTPOJIS, CAMOCTOSTENbHOM padoThl. | oOecreyeHueM JOCTYIIa B JJIEKTPOHHYIO UH-

(opmManMOHHO-00pa30BaTe/ILHYIO Cpely (u-
auana, MyJabTUMEAUIHBIN IPOEKTOP M IKPaH,
BeO-kamepa, rpaduyecKuit IaHIeT,

4 Yuranoueii 3a1 oubaunorexku Ne 405 niia ca- CrenuanusupoBaHHas MeOellb, KOHAHIIMOHED,
MOCTOSITeNIbHON paboThl ¢ BEIXO/IOM B CeTh NepCOHAIbHBIE KOMITBIOTEPEI C BRIXOJIOM B
Wnrepher. HutepHert u obecrnieueHneM A0CTy1a B dJI€K-

TPOHHYIO HHPOPMALMOHHO-00PA30BATEIBHYIO
cpeny uinana

6.2. loctynnas cpena

B H® BI'TY um. B.I'. Illyxosa nipu coznanun 6e36apbepHoit cpebl yYUTHIBAIOT-
Cs NOTPEOHOCTH CIENYIONIMX KaTeropuit HHBAIMAOB U JIUL C OTPAaHUYEHHBIMH BO3MOYX-
HOCTSIMHM 310POBBSL:
~ € HapyUICHUSIMHU 3PEHUS;
- C HapyUIeHUSIMH ClIyXxa;
~ € OrpaHUyYEHMEM JBUIATEJIbHBIX (YHKIMMT.
B obpaszosatenbHoi opraHuzaiun obecredeH OGeCHpersiTCTBEHHBbIN JIOCTYI B
3/1aHUe MHBAJIMJIAM | JIMIIAM C OIPaHHYeHHBIMH BOBMOXKHOCTSMHU 3/10POBbA.
st v ¢ HapymenueM paboTbl OMOPHO-ABUrATENBHOIO anmnapara obecreden
AOCTYII 71 00y4YEeHHUS B ayAMTOPHUSIX, PACIIOIOKEHHBIX HA MEPBOM 3TaKe, TAKIKE HMe-
CTCS BO3MOXKHOCTb JIOCTYIIA U K APYI'MM Ay IMTOPUSIM.
Jist n1 ¢ HapyleHueM 3peHus, CllyXa UMEeeTCs ayAnTopusl, obecrieyeHHas cTa-
[IMOHAPHBIMYA TEXHUUYECKMMH CPeICTBAMHU.

B cetu «MHTepHeT» ecTh Bepcus O(HUMANIBLHOrO caiita yueGHON OopraHU3aIUu
JUIs C1abOBHASAIIMX.

6.3. Jluuensuonnoe u cB06OIHO pacnpocTpansieMoe NporpaMMHoe obecneyeHue

No IlepeueHs MUUEH3HOHHOTO IPO- | PexBH3MTBI MOATBEPIKAAIOIETO OKYMEHTA
IPaMMHOI0 00€CIIeUeHHSL. |
1 Microsoft Windows 10 OEM [penycranopnena na ITK
|
\
|
|
\
2 Microsoft Office Professional Plus Cornamenne Microsoft Open Value Subscription
2007 V6328633. Cornamenne peiicrsurensso ¢ 02.10.2017 no
31.10.2023). Jdororop nocrasku 10
0326100004117000038-0003147-01 ot 06.10.2017




3 Dr. Web Security Space 12 cyOnmuIeH3HoHHBIH gorosop Ne 675 ot 17.10.2022

4 Google Chrome Croboano pacnpoctpansemoe [10 cornacHo ycioBusiM
JIMLEH3MOHHOIO COTJIalleHHA

5 Mozilla Firefox Cpoboano pacnpoctpansemoe [10 cornacuo ycioBusm
UIMIIEH3MOHHOTO COTJIALIEHHUS]

6 Linux cB0OOOIHO pacnpocTpaHaeMOe IPOrpaMMHOE 00eCIICUCHHUE

] MatLab ¢BOOOJIHO pacIpOCTpanaeMOe IPOrpaMMHOE obecrieueHue

6.4. [lepeyenb yueOHbIX H3AaHNH U Y4eOHO-METOAHMYECKHUX MATEPHAJIOB
OcHoBHas auTepaTypa
1. Tpodumona T. U. «Kypc pusukmn» YuebHoe nocobue o dhusuke ajs By30B, —
M.: Briciias mxona, 2006, 352 c.

2. Bonekenmreiin B.C. C6opuuk 3ana4 o obiuemy kypey dusuxu. M.: Hayka,
2007. - 465 c.

3.Jetnad A. A. Kypc dusuxu: yue6. nocobue/ A. A. Jletnad, b. M. Ssopckwuii. —
7-e uzn., crep. — M.: Akagemus, 2008. — 720 c.

JlonoiHUTe/ILHAS JIUTEPATYpa

1.Hukepos, B. A. ®usuka. CoBpeMeHHbIi Kypc [DneKTpoHHBIHM pecype] : y4yebh-
Huk / B. A. HukepoB. — DeKTpoH. TekcToBBIe JaHHble. — M. : Jlamkor u K, 2016.
- 454 c—ISBN 978-5-394-02349-1. Pexxum JIOCTYyTIA:
http://www.iprbookshop.ru/14114.html

2.JlozoBckuit, B.H. Kypce duzuku : yue6uuk : B 2 Tomax / B.H. JIo3oBckuit. — 6-¢
u3d., wucnp. u gon. — Cankr-IletepOypr : Jlaws, [6. r.].— 2009. — 576 c.:
uin.(YueOnuku Jns By3oB. Crenuansuas nureparypa) ISBN 978-5-8114-0286-1. —
Texcr: snexTpoHHbId // DnexrporHO-OubmnoTeunas cucrema «Jlaup» : [caiit]. —
URL: https:/e.lanbook.com/book/236 (nara o6pamenus: 23.08.2019). — Pesxum goc-
TyIa: A/ aBTOPHU3. T0JIb30BaTEEH.

3.Casenbes, M.B. Kypc o6ueit ¢pusuxm : yuebHoe nocobue : B 3 romax / U.B. Ca-
Be1beB. — l4-e usg., crep. — Cankt-IlerepOypr : Jlans, [6. r.]. — Tom | : Mexanuxa.

Mornekyisipnas pusnka — 2018. — 436 c.: wi.(YueGuuku nis By3os. CrenuansHas
mareparypa) — ISBN 978-5-8114-0630-2. — TekcT : 251eKTPOHHBI // DIeKTPOHHO-
Oubmmoreunas cucrema «Jlauwy : [caiit]. — URL: https:/e.lanbook.com/book/98245

(nara obpamenus: 23.08.2019). — Pexum 0cTymna: A1 aBTOPH3. I0JIb30BATENEH.

4. Casenbes, . B. C6opHuk Bonpocos u 3anad o obmei dhusuxe / M. B. Casens-
eB. — 1 1-e u3n., crep. — Canxr-Ilerepbypr : Jlans, 2023. — 292 c. — ISBN 978-5-
507-46106-6. — TexcT : 251eKTPOHHBIHA // JIaHb : 31eKTPOHHO-6UGIHOTEYHAS CUCTEMA.
— URL: https://e.lanbook.com/book/297674 (nata o6pamenus: 08.02.2023). — Pexum
JOCTyIIa: AJsl aBTOPU3. MOJIb30BaTe et

5..Hepros A. I'. 3amaunux no ¢usuke: yued. nocobue/ A. I'. Uepros, A. A. Bo-
po6eéB. — 8-e u3n., nepepad. u nor. — M.: @usmatiur, 2006. — 640 c.

6.4. Ilepeuennr HHTEpHET pecypcoB, NpodeccHOHANBHBIX 623 JAAHHBIX,
MH(OPMALMOHHO-CIIPABOYHBIX CHCTEM

l. Elibrary.ru : mayunas snexrponsas 6ubnuoreka : caiit . — Mockpa, 2000 - . —
URL: https://elibrary.ru. — Pexum JoCTyma: Ji/is 3aperHCTPUPOBAHHBIX [101b30BATENE].
— Texct : 31eKTPOHHEIIA.

2. Yuusepcuterckas 6ubnnorexa ONLINE : snextporHas 6ubauoTeunas cucreMa




: caiit. — Mocksa : Jlupexkr-Meaua, 2001- .— URL: https://biblioclub.ru. — Pexxum moc-
Tymna: [Uis 3aperuCTPUPOBAaHHBIX M0JIb30BaTeNell. — TeKCT : 3JIEKTPOHHBI.

3. Ludposoit obpazosarenpublit pecype [PRsmart : 6aza mannoix : cait. — Mock-
Ba, 2022 -.— URL: https://www.iprbookshop.ru. —Pe>xxum moctymna: miis 3aperucTpupo-
BaHHbIX M0J1b30BaTENEH. — TEKCT : 3NEeKTPOHHBIH.

4, ObC «Jlaup» : 3neKTpoHHO-O0MOIMOTEYHAs cucTeMa : caiT. — Mocksa, 2011- . —
URL: https://e.lanbook.com. — Pexum nocryna: aas 3aperucTpupoBaHHBIX MTOJIB30BATE-
Jer. — TeKCT : 3eKTPOHHBIH.

5. DnextpoHHas 6ubnuorexa bI'TVY : caitr.- benropox, 2017 - . — URL:

https://elib.bstu.ru. — Pexxum moctymna: ans 3aperucTpUpOBaHHBIX MOJIE30BATEICH, —
Tekcr : aNeKTpOHHbIA




7. VTBEPKJIEHUE PABOYEN MPOT'PAMMBI

YrBep:kienue paboyei nporpaMmmsbl 0e3 U3MEHeHH

Pabouas mporpamma 0e3 M3MEHEHUM yTBepi/aeHa Ha 20,&. / 204 3 yuebHsiit Tox
Ha 3aceaHuu Kadeapsl

« S » aﬁ*‘—»r@ﬁ 20/ & r., mporokon Ne 1

3aBenyromui Kadeapou: A. T. H., Ipod. I'. IO. Epmosenxo

Hupexrop ¢unuana: k. ¢. H., IOLL. @',Lm/ . B. Yuctskos

/




8. VTBEP)KJIEHUE PABOYEN ITPOI'PAMMBI
Yr1Bepaxaenue pabouei nporpammbl 0e3 H3MeHeHH i

Pabouas nporpamma 6e3 u3MeHeHu# yTgpxaeHa Ha 2023 /2024y4eOHEIid

rof.
IIporoxon Ne 1 3acenmanust kagenpsl OT «28» aBrycra 2023r.
A
3aBenyromui kapenpoii: J.T.H., 01, £, 1'.10. Epmonenko
yueHas CTeneHb U H‘bﬁﬂHCb HHULKaJbI, (I)aMMIIMSI
3BaHue (/
JlupexTop bunuana: K.(.H., 1011 7Y, el 1.B. Ynctsakos

Yu€Has CTENEHb H 3BaHUE NOANHU¢gDb WHHULKANDI, CbaMMJ'IMX

Ilpumeuanue: nyHxm 8. VmeepoicOenue paboueii npocpammvl (Ha KaAdHCObLL
YuebHblll 200) 8bINONHAIOMCA HA OMOENbHBLX TUCHIAX.



