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ObopomHas cmopoHa mumyibHO20 JUCMA
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Okcnept(sl): CemenoB Brnagumup [Imutpuesuy, 3amecturens gupekropa OOO "TexHoTex"

Pabouas nporpammMa npoBepeHa u 3apeructpuponana B YMI] 07.02.2022 r.
Crnemuamuct yueono-meroandeckoro neaTpa COI'JIACOBAHO /T.A. Cmuphnosa/



Paznen 1. IEJIb OCBOEHMA JUCHUITIJIMHDBI

[lenb0 OCBOCHHS UCIUIUIMHBI SIBJISICTCS JOCTHD)KCHHE IUTAHUPYEMBIX pPE3yJIbTaToB OOydYeHUs,
COOTBETCTBYIOIMX ycTaHOBICHHBIM B OIIOIT nHaukaropaM JOCTUKEHUS KOMITETEHIIMN:

KO,Z[ 1 HAMUMCHOBAHUC

KO,[[ 1 HAMMCHOBAHUC

PesynbTarel 00yueHus

KOMITETCHIIUHT WH]JIUKATOpa JOCTUXKEHUS
KOMIIETEHIIMH
1. YK-1 Cnocoben VYK-1.2 Cucrematuszupyer |3HaAHUSAA: TPAHUL IPUMEHUMOCTH
OCYILIECTBIISATh IIOUCK, 00HapyXEHHYIO OCHOBHBIX (PU3HUYECKUX 3aKOHOB U

KPUTUYECKHUI aHAIN3 U
CHHTE3 HH(pOpMaluH,
HNPUMEHATh CUCTEMHBIH
MOJXO/ ISl PELICHUs
NIOCTABJICHHBIX 33134

UH(POPMAIIHIO, TIOTYICHHYIO
U3 pa3HbIX HICTOYHHUKOB, B
COOTBETCTBHUH C
TpeOOBaHUSIMU U
YCIIOBHSIMU 331241

TEOPETHUYECKUX MOJEIIEH

YMEeHMsI: aHaJIU3UPOBATh,
CHUCTEMAaTHU3UPOBATh U 0000IIaTh
PE3YNIbTAThI SKCIIEPUMEHTA U OLICHUBATH
UX PEe3yJbTaTHI;

HAaBBIKH: TUTAHUPOBAHUS YKCIICPHUMEHTA
U OLIEHKH €0 Pe3ybTaToB; IPOBEICHUS
IKCIICPUMEHTAIIbHBIX HCCIICIOBAaHUH B
cBoei nmpodeccrnoHaIbHOM
JIEATEIHbHOCTH;

YK-1.3 BeiOupaer
ONTUMAaJIbHBIA BAPUAHT
peleHus 3aJauH,
apryMeHTHpYs CBOM BBIOOD

3HAHUS: TECOPETUUECKUX U MPAKTUIECKUX
OCHOB IIPOBEJICHMS HAYYHBIX
9KCIIEPUMEHTOB B (PU3HKE; OCHOBHBIX
METO/I0B MOACTUPOBAHUS (HPU3UUECKHIX
IIPOLIECCOB

ymeHusi: 0QOpMIISITh Pe3yJIbTaThl
MIPOBEJIEHHOT'O SKCIIEPUMEHTA; OLIEHUBATh
MOTPEIIHOCTh U3MEPEHNH; UCTIOIB30BaTh
OCHOBHBIE 3aKOHbI €CTECTBEHHOHAYYHBIX
JUCLUILINH B IIPOLIECCE IIJIAHUPOBAHUS U
poBeIeHUsS (PU3NUECKOTO
9KCIIEPUMEHTA;

HABBIKH: TPUMEHEHUS QU3HUUECKUX
3aKOHOB IS PEILIEHUS TUIOBbIX 3a/1a4;
BBIBOAMTH (PU3NYECKHE 3aKOHBI,
yCTaHaBIMBAaTh U rpapuuecKu
MIPEICTaBIATh MPUIMHHO-CIIECTBEHHYIO
CBSI3b B (PU3NYECKUX 3aKOHAX

VK-1.1 BeIToJIHSIET ITOUCK
HEOOXOTUMOM TSI pEIICHUS
MMOCTaBJICHHOM 3a7aun
uHpopmanuu, eé
KPUTHYECKHI aHAJIN3,
00001IeHHE U
MIPEICTABJICHUE HA OCHOBE
3HAHUI €CTCCTBEHHO-
HAyYHBIX JUCIUIUIMH U
COBPEMEHHBIX
MH(OPMaLIMOHHBIX
TEXHOJIOTHH

3HaHus: MeTo0B noucka nHpopMaun
Ha OCHOBE 3aKOHOB (PU3UKH.

ymeHnusi: Ha ocHOBe 3aKOHOB (PU3UKHU
MIOUCK HE00X0ANMOM HHPOPMALIUH.
HaBbIkH: Kputnueckuii anaims,
000011eHNE U TIPEICTABIICHNE
nH(pOpMaIUK Ha OCHOBE 3aKOHOB
busuky.

2. OIIK-1 Cnocoben
HUCIIOJIBb30BAaTh IIOJOXKCHUA,
3aKOHBI U METOIbI
CCTCCTBCHHBIX HayK nu

OIIK-1.1 3naer
¢byHaaMeHTaIbHbIE 3aKOHBI
HPUPOJIBI M OCHOBHBIE
dusnveckue u

3HaHus: OyHIaMEHTAIbHBIX 3aKOHOB
MIPUPOJIBI, TPUUINHHO-CIICACTBEHHBIX
CBsI3ei B (PU3UUECKHX 3aKOHAX, 00JIACTH
WX MPUMEHUMOCTH, a TaKKe QU3HIECKUe




MaTEMAaTHKH JJIs1 PELICHUS
3a/1a4 UHKEHEPHOU
JEATEIIBHOCTH

MaATEMATHUYCCKUE 3aKOHbBI

3¢ dexThI, TexKanre B OCHOBE padOTHI
HU3MEPUTENBHBIX TpHOOpax,
CTaTUCTHYECKUX METO/I0B 00pabOTKH
JIAHHBIX.

YMeHHUSI:

HABBIKH:

OIIK-1.2 YmeeT npuMeHsTh
(u3nUecKre 3aKOHbI 1
MaTeMaTH4YeCKH METO/IbI
JUTSL PEIIeHUs 33129
TEOPETHUYECKOT0 U
MPUKJIATHOTO XapaKTepa

3HAHUA:

ymenusi: Pemats cranapTHbie
npogeccuOHaTIbHBIC 33/1a4H C
MpUMEHEHHEM (PU3NIECKUX MOJIETIeH U
3aKOHOB, a TAKXKE IPUMCHSATh
CTATHCTUYECKHE METO/IBI JUIS aHAIIN3a U
MHTEPIPETALNH JaHHbIX.

HABBIKU:
OIIK-1.3 Bnaneer 3HAHMA:
HaBBIKaMH MCIIOJIb30BAHUS |yMEHHS:

3HaHUH QU3UKH U
MaTeMaTUKH TP PEUICHUH
MPAKTUYECKHX 3a/1a4

HaBbIKH: BraneHus TexHUKoON
HKCHEPUMEHTA U MPOBEIACHUS
(U3NIECKUX U3MEPEHHN C
MHTEPIIPETalneH MOTyIeHHBIX
pE3yJIbTaToB

Paznen 2. MECTO JUCHUIIIMHBLI B CTPYKTVYPE OIIOII

Hucnurnnuna oTHOCUTCA K o0s3aTenbHor yactu OITOIN.

JucuumnirHza siBisercst 00s3aTeabHON

Jns  npopomkeHust  (GopMHpOBaHMS — 3asABICHHBIX  KOMIIETEHIMI  HEOOXOIMMBI  3HAHUS
npemecTByomux qucuuiuine: Maremaruka (YK-1), HauepratenbHas reoMeTpusi 1 HHXKEHEpHas
rpaduka (YK-1), Xumus (YK-1), Maremaruka (OITK-1), Xumus (OITK-1)

N3yuaemas JOUCHMIUIMHA SIBJISIETCS OCHOBOM Ui NPOAOJDKEHHS (HOPMHUPOBAHMS YKa3aHHBIX
KOMIETeHIIMH B cienyromux aucuumiaunHax: @Puiocodus (YK-1), dusnueckue OCHOBBI
anektponuku (OIIK-1), Ilpuxnagnas wmexanuka (OIIK-1), OcCHOBBI KOHCTPYUPOBAaHUS H
texHojorusi mpomsBoactBa IC (OIIK-1), Teopermueckne ocHoBbl pamuotexHuku (OITK-1),
Teopetnueckne ocHOBBI 3ekTporexHukn (OIIK-1); rocymapcTBeHHOM MTOroBOW arrecTaluu B
¢dopme: BrimonHeHue ¥ 3aluTa BBITYCKHOW KBanupukannonHon padotsl (YK-1)

Pazzen 3. OLIMCAHUE OBPA30OBATEJILHBIX TEXHOJIOI i1

Jnst hopMupoBaHus 3asBICHHBIX KOMIETEHIIUN HCIOJIB3YIOTCS METOJI0JOTUYECKHE TEXHOJIOTHH,
peanu3yronme AeATeIbHOCTHBIM, JMYHOCTHO-OPUEHTUPOBAHHBIN, IPAKTUKO-OPUEHTUPOBAHHBIN
MMOIXOJIBI.

OCHOBHBIMHU CTPAaTErHUYECKUMU TEXHOJIOTHSIMH SIBISIFOTCS: JIGKIIMOHHBIC 3aHATUS, TPAKTUUYECKUE U
1abopaTOPHBIE 3aHATHS

Ha pocTmkeHune KOHKPETHBIX Iele OOydeHHs HampaBlIEHBI
TCXHOJIOTHH: 3aJlaHHA, I/IH(i)OpMaHI/IOHHI)Ie, KJIAaCCUYECCKas JICKIIUA

IMPUMCHSACMBIC TaKTUYCCKUC

Paznen 4. COAEPXXAHUE JUCHUITVIMHBI

2 cemecTp
. Konunuectso | Dopmupyemseie
Bunel 1 TeMbl 3aHATHI
4acoB KOMIETEHIINH
MexaHHKA 46 OIIK-1, YK-1
Jlexuus. DneMeHThl KHHEMATUKH. [{luHamMuKa MaTepuanbHON TOYKU 2
Y TIOCTYNATEIbHOTO IBUKCHHS TBEPJOTO TENa.




Jlexums. Pabora u sHeprus. MexaHuka TBEpI0ro Tema.

Jlekuus. D1eMEHTBI TEOPUU TTOJIS.

[IpakTueckoe 3ansaTue. KuHeMarrnka noctynarejibHOro u
BpaIllaTeJIbHOTO ABMKEHUH. JIMHAMHKa MOCTYNaTeIbHOTO
nBrkeHud. Pabora n sHeprusa. MexaHnka TBEPAOIro Teia.

JlaGopaTtopHnas pabota. CtaTucTH4ecKas 00paboTKa pe3yJbTaToOB
DKCIIEPUMEHTA.

JlaboparopHas padoTa. 3ydeHHe 3aKOHOB MTOCTYNATEILHOTO U
BpaIaTeIbLHOr0 ABIKEHU, IpoBepka 3CD na MastHuke Q0epOeka.

3aaHus 111 CaMOCTOSITEIbHOM padOTHI, B TOM UKCJIE BBIMOJHEHUE
BrinonHenue caMocToATENbHBIX padoT MO PEIICHUIO 331a4 110
TeMe: MexaHuka

BrinomHeHue pacueTHO-rpaduIecKoro 3aJaHus 10 J1a00paTOPHBIM
pabotam

BrImosHeHHE TECTOB 110 3aIUTE JTA0OPATOPHBIX padboOT
BrinoaHeHne TECTOB MO JEKIMOHHOMY MaTEpHUAITY

32

MoJekyasipHas ¢u3NKa U TEPMOAMHAMHUKA

26

Jlexuwst. OCHOBBI MOJIEKYJISIPHOM (PU3HKH U TEPMOJMHAMUKH.

[Ipaktuueckoe 3anstue. MKT uaeanbHOro raza. JJIeMEeHTHI
cratucTuyeckoit gusuku. OCHOBHI TepMoiMHaMuKu. [Iprumenenue
1-ro Hayaia TePMOAMHAMUKH K M30ITPOILIECCAM.

JlaboparopHas pabota. Onpenenenne kodpdunrenta [lyaccona
JUIS BO3AyXa

3anaHus Ui CAMOCTOSTEIILHOW PabOThI, B TOM YHUCIIE BBITIOJHCHUE
BrImonHeHne caMoCcTOSTENbHBIX PA0OT MO PEHICHHUIO 331a4 110
Teme: MonekynspHas Gu3nKa U TEPMOAMHAMHKA

Brimonaenue pacueTHO-rpadguyuecKoro 3agaHus 1o JJad0paTOPHBIM
pabotam

BrinonHeHue TeCTOB MO 3amuTe 1a00paTOPHBIX padoT
BhINoTHEHNE TECTOB M0 JICKIIMOHHOMY MaTepUaly

20

Wnas xoHTakTHasA padora:

OIIK-1, VK-1

3 cemecTp

Bunasl u TeMbI 3aHATHH

KoanuectBo
4acoB

dopmMmupyemebie
KOMITETCHIINH

Marberusm

72

Jlexuus. Onexrpocraruka. [I0oCTOSHHBIN AIEKTPUUECKUI TOK.
DIEKTPUYECKHE TOKU B METAJIAX, BAKYYME U razax.

2

Jlexuus. MarantHoe nosie. DNEKTPOMarHUTHAsT MHAYKIIHS.
MarHuTHbIE CBOMCTBA BELIECTBA.

[IpakTueckoe 3aHsaTHE. 3aKOHBI AJIEKTpOcTaTUKU. Teopema ["aycca
JUISL 3JIEKTPOCTATHYECKOT O TI0JIsl B BaKyyMe. 3aKOHBI [IOCTOSIHHOTO
ANEKTPUYECKOro ToKa. 3akoH buno-Caapa-Jlamiaca u ero
IIPUMEHEHHUE K pacueTy HEKOTOphIX nojieil. Cuina JlopeHna.
HBI/I)K@HI/IG 3apsAKCHHBIX YaCTUI] B MArHUTHOM I10JIC. yCKOpI/ITeJ'II/I
3apsHKEHHBIX yacTull. DpdexT Xota. DIeKTpoMarHuTHas

WMHAYKIINA.

JlaboparopHas paboTa. OnpeneneHue yaeabHOro 3apsaa dIeKTpoHa
METOJIOM MarHeTpoHa.

OIIK-1, YK-1




3amaHus U1 CAMOCTOSITEIIHOW Pa0OThI, B TOM YHUCIIE BBHITIOJTHEHUE
BeInonHeHne caMOCTOSTEIbHBIX PA0OT MO PEHICHHUIO 3a/1a4 110
TemMe: DIEKTPOMAarHeTH3M

BeinonHeHne pacueTHO-rpaguuecKoro 3aganus 1o J1adopaToOpHbIM
paboram

BrlmoHeHHE TECTOB 1O 3aIIUTE TA00OPATOPHBIX padboOT

BhInosgHeHNe TeCTOB M0 JICKIIMOHHOMY MaTepuaiy 64
Koje0aHus U BOJHBI 72 OIIK-1, VK-1
Jlexuus. Mexanudeckue 1 2JIeKTPOMarHuTHbIE KOJIeOaHusl. 2
Jlexuus. Ynpyrue BOJIHBI. DJIEKTPOMArHUTHBIE BOJIHBI. 2
[TpakTrueckoe 3ansatue. 'apmonnyeckue koaebaHus U ux 2
XapaKkTepUCTUKU. BOJHOBBIE MPOIIECCHI.
JlaboparopHas pabota. OnpeneneHre CKOPOCTH 3ByKa B BO3IYyXe€. 2
3ananus A CaMOCTOSITENIbHOM pabOoThI, B TOM YHUCIIE BHITIOJTHEHHE
BrinonHeHue caMoCcTOATENbHBIX pa0OT MO PEIICHUIO 331a4 110
teme: Konebanus v BOJTHBI
BrinosmHeHue pacueTHO-rpaduIecKoro 3aJaHus 1o J1a00paTOPHBIM
paboram
BerImosHeHHE TECTOB 10 3aIUTE JTA0OPATOPHBIX padboOT
BbInogHEHNE TECTOB M0 JICKIIMOHHOMY MaTepUairy 64
Muas koHTakTHAast paboTa: 0
IToAroToBKa K 3K3aMEHY 30
ITpoBeieHne SK3aMeHa 6

4 cemecTtp

. Komnuaecto | Dopmupyemblie

Bust v TemMbl 3aHATUN
4acoB KOMTICTCHITHH

BoiHoBasi 1 KBAHTOBAas ONTHKA 72 OIIK-1, VK-1
[TpakTnueckoe 3anstue. MHtepdpepenuns ceera. Judpakuus 2
cgeta. [Tonsipusanus cBeta. KBaHTOBas ONITHKA.
JlabopaTtopHas pabota. U3yuenue BHemHero gpororddexra. 2
3amanus A CaMOCTOSITENIbHOM pabOoThI, B TOM YHKCIIE BHITIOJTHEHHE
BrinonHeHne caMoCTOATENbHBIX pa0OoT MO PEIICHUIO 331a4 110
Teme: BonHoBas ontuka
Brinonnenue pacuetHo-rpaduueckoro 3agaHus Mo Ja00paTOPHBHIM
pabotam
BrlmmotHEHME TECTOB 110 3amuTe Ja00paTOPHBIX padoT
BelnosHEHUE TECTOB MO JICKIIMOHHOMY MaTepuany 68
Wuas koHTakTHas padora: 0

Pazpen 5. METOAMYECKHUE VYKA3AHHUA U1 OBYYHAIOLIMXCHA 110 OCBOEHMHIO

JIACHTUTUTNHBI

W3ydyeHne IUCHUIUIMHBI pEKOMEHAYETCsl HadyaTh C O3HAKOMJIEHHMsI ¢ paboueill mporpaMmoii, ee

CTPYKTYPOH H COACp)KaHWEM pa3/ejoB. YUeOHBIM Marepuad CTPYKTYpHUpPOBaH,

H3y4YeHUe

JUCLHUIIMHBI OCYILECTBIIIETCS B TEMAaTHYECKON MOCIEAOBATEIIbHOCTU. 3aHATHS JIEKIHOHHOTO
THNA JAI0T CHUCTEMAaTHU3UPOBAHHBIC 3HAHUSA MO JUCUUIUIMHE, KOHILIEHTPUPYIOT BHHMAaHHE Ha
Han0oJiee CIOXKHBIX U BaXHBIX BOMpocax. Bo BpeMs JEKIIMOHHBIX 3aHITHI PEKOMEHIYETCS BECTH
KOHCIIEKTUPOBaHHE yueOHOro Marepuala; odpaiiarb BHUMaHHEe Ha (OPMYIMPOBKUA U KaTETOpUH,

pacKphIBalOIIMEe CyTh NpPOOJIEMbI, SBICHHUA WIH TPOILECCa;
IIPAaKTUYECKUE PEKOMEHIALUH.

3a(pUKCUPOBATH  BBHIBOIBI

n




N3ydyeHne qUCHUIIMHBI BKIIOYAET BHIMOJIHEHHE Ja00paTopHbIX padoT. [loAroroBka K 3aHATHAM
Haﬁopa’ropﬂoro TUIIA BKJIIOYacT BBIINOJIHCHUC 3a):[aHI/H71, CBA3aHHBIX C HCIIOJB30BaHHUEM yqe6Horo u

HAYIHOTO obopymoBaHuUs (TeXHI9IEeCKHUX puOOpOB, YCTPOHCTB u Ip.), c ¢uzndecKkuM
MOJCIIMPOBAHUEM, IMPOBEACHHEM OIIBITOB, SKCIIEPUMEHTOB U IIp. (OCBOCHHE (DaKTHUSCKUX 3HAHWH, JOBEACHHE UX IO
YPOBHS KOMIIETEHIIUH — «BIAJETH).

[lonroroBka K 3aHATHSAM CEMHHAPCKOIr0 THNA BKIIOYAET O3HAKOMJIEHHUE C ILJIAHOM
NPaKTUYECKOTr0; pabOTy ¢ KOHCIIEKTOM JIEKIMH, BBITIOJIHEHUE JOMAIIHEro 3ajaHus, padoTy c
yueOHOM M y4yeOHO-METOJUYECKON JIMTEpaTypoil, HAyYHBIMH H3AAHUAMU M DIIEKTPOHHBIMU
00pa3oBaTeNbHBIMH PECYpCaMu, PEKOMEHI0BaHHBIMU pabouell mporpaMMoil TUCIUTUIUHEIL.

CogepxaHue caMOCTOATEJIBHOH PadoTHI ompezensercs pabdoyeil mporpaMMoN AHUCHUUIUIMHBI,
OLICHOYHBIMH W METOAUYECKMMU MaTepuajaMy, 3aJaHUSIMU W YKa3aHUSAMH IIPErnoJaBaTels.
CamocrosTenpHas paboTa MOXKET OCYIIECTBIISATHCS B ayAUTOPHOW M BHEAYIUTOPHOH (opmax.
D¢ eKkTUBHBIM CpPEACTBOM OCYIISCTBICHHUS CAaMOCTOSATEIBHOM PAaOOTHI SBISAETCS AJIEKTPOHHAS
nH(pOpMallMOHHO-00pa3oBaTenbHasl Ccpela YHUBEPCHUTETa, KOTopas oOecreurnBaeT MAOCTyN K
oOpa3oBaTenbHOl  mporpamme, pabodeil mporpaMme  TUCHUIUIMHBIL, K  3JIEKTPOHHBIM
OMOIMOTEYHBIM cHCTEMaM, TPOPECCHOHATBLHBIM 0a3aM JaHHBIX U HH(OPMAIIMOHHBIM CIIPABOYHBIM
CUCTEMAaM.

[lepuomuunHoCTh MpoOBeAeHHS, (POPMBI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH, CUCTEMa OIICHUBAHMUS
X0Jla OCBOCHHS TUCIUIUIMH MpeAcTaBiIeHbl B pabodeil mporpamme. dopmoil mpoMexyTouHOM

AMMAAMATITITY TTA TITTATITITTITITITYA M TTaAmA

Paznen 6. MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHUME JUCHUITIIMHBI

Roammr vvA AAATIATITIMART 777 TAATITIA A TIT

n YYEBHO-METOANMYECKOE

ATAR AR FATT

6.1. YueOHO-MeTOIMYECKOE obecreueHne

KoauuectBo
AK3EMILISIPOB TIEYATHBIX
NoNe . W3IaHUH, UMEIOIIUXCS B
Cnucok UCOJIb3yeMOM JTUTEPATYPBI
n/n OuOIHOoTEKE, HIIN

AIIEKTPOHHBIN aipeCc U3AaHUS
(pecypca) B cetn MHTEepHET

YYEGHBIE, YYEBHO-METOAMYECKHWE 1 HAYYHBIE U3JIAHWA

1. |Tpodumosa, Taucus MBanoBHa. Kypc ¢wusuku: [yueOHoe 103
nmocobue JUIsi WH)XEHEPHO-TEXHUYECKHX  CIEIHATbHOCTEH
By3oB] / T. U. Tpodpumona. - 22-e u3z., crep.. - Mocksa:
Axanemus, 2016 . - 557, [1] c.

2. |[Monexkynspuas ¢usuka. Tepmoaunamuka [Tekcrt] 152 /

a0OpaTOPHBIA MPAKTUKYM : [[UISI WHKEHEPHO-TEXHUUYECKUX
CHEIHNATLHOCTeH M HampaBlIeHUI MOATOTOBKH OakanaBpoB] /
[. P. bakuesa [u np.] ; mox pea. A. C. Macnennukosa, M. E.

https://portal.volgatech.net/b
ooks/Bakieva_molekuliarnai
a_fizika_termodinamika_201

I'opneeBa; M-Bo obOpaszoBanus u Hayku Poc. ®deneparum, 7.pdf
®denep. TOC. OromKeT. o00pa3.  yUpekKICHHE  BBICII.

o6pasoBanus "IToBOIK. Toc. TexHonm. yH-T". Momkap-Omna:

nrry, 2017. - 87 c¢ ISBN 978-5-8158-1914-6.

OK3eMIIAphL: Bcero 152.

3. |DnexrpuuectBo [Tekcer] : mabopaTopHslid mpakTukym / [JI. A. 299 /
I'puropseB u ap.]; M-Bo oOpazoBanus u Hayku PD, ®I'BOY | https://portal.volgatech.net/b
BIIO "MoBomk. roc. Texuon yu-T". Momkap-Omna: II'TY,|ooks/Grigorev_jelektrichestv
2012. - 118 c. ISBN 978-5-8158-1105-8. Dk3eMILIsphI: BCErO 0.pdf
301.

4. [Marnerusm [Tekcr] : nmaboparopHbiii mpaktukym / [JI. A. 300 /

I'puropseB u nap.]; M-Bo ob6pazoBanus u Hayku PO, ®I'BOY

https://portal.volgatech.net/b




BITIO "TloBomxk. roc. texuon. yH-t". HMomkap-Oma: IIT'TY,

ooks/Grigorev_magnetizm_2

2012. - 102 c. ISBN 978-5-8158-1104-1. Dx3eMIUISpHI: BCETO pdf
301.
5. |BonnoBas ontuka [Tekct] : MeTO. yKa3aHUs K BBITOJIHEHUIO 51 /
nab. pabor s CcTymeHTOB Bcex crnenmanbHocTei. Y. 2 /| https://portal.volgatech.net/b
coct.: I'. III. TorenamBuiu, E. FO. Crasep, JI. B. Llenumiesa ;| 0oks/Gogelashvili_volnovaja
nox pea. I'. 1. Torenamsuiny, 2011 Dx3emmsapsl: Bcero S1. optika ch2.pdf
6. |YeproB, Anekcannmp I['eoprueBwd. 3amayHuK 1O (UBHKE 282
[Tekct] : [yue6. mocobue mis BTy30B] / A. I'. Ueptos, A. A.
BopoOneB. U3n. 8-¢, mepepad. u gon. M.: @usmarnut, 2009. -
640 c. ISBN 978-5-94052-169-3. Dx3emmispsl: Bcero 290.
7. |Kypc oOmeli ¢usuku [DneKTpoHHBIA pecypc] : ydeOHOe
mocobue I CTYJICHTOB TEXHHYECKUX BYy30B : B 3-x T. / . B.[https://e.lanbook.com/book/9
CasembeB. T. 1 : Mexanuka. MounekymsipHas Qusmka : 8245
yuebHoe nocobue / U. B. CaBenbes. 14-e u3g., crep.: Jlans,
2018. - 436 c. ISBN 978-5-8114-0630-2.
8. |Kypc ¢usuku [DnekrponHslii pecype]| : y4ued. mocobue s

CTYJCHTOB BY30B, OOy4arOIIMXCi IO TEXH. U TEXHOJOr.

https://e.lanbook.com/book/1

HalpaBJIeHUsSM M CIenuajbHOCTSIM : B 3-x T. / W. B. 17715
CapenbeB. T. 2 : DnexrpuuectBo. KosnebGanusi W BOJHEI.
BonnoBast ontuka : yue6Hoe nocobue / M. B. CaBenbeB. 6-e
n3., crep.: Jlaas, 2019. - 500 ¢. ISBN 978-5-8114-0631-9.
6.2. MatepuanbHO-TeXHUYECKas 0a3a U MporpaMMHOE 00ecrieueHne
NeNe | Aynutopun s ipose- | [lepedeHb OCHOBHOTO 000pYAOBaHUS [IporpammHuoe
/Tl |AeHus y4eOHBIX 3aHATHH, obecrneueHue
CaMOCTOSTENIbHON pabo-
ThI U TIPOBEJICHUSI FOCY-
JTAPCTBEHHON UTOTOBOM
aTTecTalluu
1. 209 () Wcrounnk nutanus ATH- 3232 (1),[Microsoft Windows
KoMmuiext 000pyIOBaHUS s | Enterprise, Microsoft
CHUCTEMBI ynpasnenusi|Office Standard, Arent
anektporpuBogom (1), KOMIUJIEKT (Dr.Web, Microsoft
I[MPUBOPOB (1), VYcranoBka mus|Access, Microsoft Visio
onpenenenust  kodd¢un.  Bs3koctu|Professional,  Microsoft
BO3/yXa (1), Ycranoska|Project Professional,
nabopatopnas "Mamuna Atyna"[Microsoft Visual Studio
OM 11 (1), Ycranoska nabopatopHas |Enterprise, Kommext 110
"Mastauk O6epbeka" ®M 14 (1),|m1s pemieHuss OCHOBHBIX
KomMmiext yueoHoi Mmedenu (1) MOJIb30BATEIbCKHUX 3a1a4
2. 219 (1) Hocka aymauropnas 1000 * 1700 (1),[Microsoft Windows
YcraHoBKa ®I1B-05-3-|Enterprise, Microsoft
4"Onpenenenue nocrosinHoi |Office  Standard, Arent
mudpaknuonnort  pemrerku"  (1),[Dr.Web, Microsoft
VYcraHoBKka @I1B-05-4-1 ast|Access, Microsoft Visio
MOy YCHHUS u nccnenosanus |Professional, Microsoft
MOJIIPU30BAHHOTO cBeTa" (1),|Project Professional,

KommiekT yuebno mebemnu (1)

Microsoft Visual Studio
Enterprise, Kommiext 10
1 p€IICHUS OCHOBHBIX
I10JIb30BATCIIbCKUX 3a1a4




3 212 (1)

Jlabopatopuass ~ ycranoBka "Moct|Microsoft Windows
Yurcrona"  UE302030-230  (1),|Enterprise, Microsoft
KommiekT yuebnoi mebenu (1) Office Standard, Arent

Dr.Web, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommekt 110
JJIA pemeHHs{ OCHOBHBIX
I10JIb30BATCJIIbCKUX 3a1a4

4) 218 (1)

Kommnekt yue6HOI Mebenn (1) Microsoft Windows

Enterprise, Microsoft
Office Standard, Arenrt
Dr.Web, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommurext 110
A pCeICHUSA OCHOBHBIX
I10JIB30BATCIIbCKUX 3a1a4

Paznen 7. ®OPMblI KOHTPOJII OCBOEHUA JUCLHUIUIMHBI) ®OHJ OLEHOYHbBIX

CPEJICTB

Kpurepuu onieHuBaHMs HHAUKATOPOB JTOCTH)KEHUS! KOMITETEHIIMI HAIIpaBJIeHBbI Ha:
- YCBOGHHE TEOPETUYECKOr0 MaTepuasa (00beM 3HAaHUH, INIyOuHAa yCBOEHHs), IPEAYCMOTPEHHOIO

paboueil mporpammoit;

- YMEHHE u3jaraTb MaTepuai (Y4eTKOCTb, IPAMOTHOCTb H3JIO)KEHHsS Marepuana, TOYHOCTh U
MOJTHOTa BOCHPOM3BEIEHUS YUeOHOTro MaTepuana);

- YMEHHE IPUMEHATHh TEOPETUUECKUE 3HAHNS IPH PEIICHUH MPAKTUYECKUX 3aJaHUM.

IIIxana oeHUBaHUSA IIPEICTABIICHA HUXKE.

YpoBeHb
c(OpPMHPOBAHHOCTHU [xana
Kpurepun oneHnBanus
3JIEMEHTOB OLICHUBaHMS
KOMIIETEHIINH
IToporosslii OOyuaronuiics WMeeT 3HaHWS OCHOBHOIO MaTepuala,| yaoBIeT-
YpOBEHb MPOSABIISIET YMEHUE JIOTUYHO €ro u3jiaraTb, HO MOJET| BOPHUTEIBHO
JONYCKaTh ~ HETOYHOCTM B HU3JIOKEHUU  MaTepuana,
HEJOCTAaTOYHO TpaBUJIbHBIE (OPMYIUPOBKH, HCIIBITHIBAET
3aTpyJHEHUS B BBIIIOJIHEHNN IPAKTHUECKUX 3aJaHHUM.
[IponBunyTteiii  |OGyuaromuiicss TBepIO 3HAaeT MPOrPaMMHBIM MaTepuan,| XOpoIlo
YPOBEHB U3JlaraeT €ro IpaMOTHO U IO CYILECTBY, HE JOIIyCKaeT
CYLIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOMPOC, MPABUIHHO
IIPUMEHSIET TEOPETUYECKUE TIOJOKEHUS NIPU  PEIICHUU
MPaKTUYECKUX BOIPOCOB U 3ajad, BiafieeT HEOOXOIUMBIMU
HaBbIKAMH ¥ IIPUEMaMH X BBIOJTHEHUS
Bricoknii ypoBenb |OOydaromuiicss TIy0OKO W MPOYHO YCBOWJ MPOTPAMMHBIN| OTIUYHO
MaTepuaj, TPaMOTHO M JIOTMYECKH CTPOMHO €ro H3Jjaraer,
JTAET MCYEPIIBIBAIOIINE OTBETHI HA IOCTABJIEHHBIE BONPOCHL. B
OTBETE TECHO YBSI3bIBAETCS TEOPUS C IPAKTUKOM, IPU STOM




oOyuaroluiics He  3aTpydHseTCsi C  OTBETOM  IpH
BUJOM3MEHEHUM  3a/laHusi, CBOOOJHO  CIpaBie€TCi C
3aJlayaMM, BONPOCAMHM U JIPYTUMH BHJIaMU MPUMEHEHUs
3HAHWW, TIOKa3bIBa€T 3HAKOMCTBO C MOHOTrpaduueckoi
JUTEPaTypoi, TMEPUOJUUYECKUMH HU3JaHUSIMH, [PABUIHHO
O00OCHOBBIBAET TMPHUHATHIC PEHICHUS, CBOOOJHO BIAJIEET
Pa3HOCTOPOHHUMHU  HaBbIKAMH, MpPHEMaMU  BBIOJIHEHUS

7.1. [IpoMexyTOYHAS aTTECTAIHS 00YJAFOIIUXCS
[TpomexxyTouHasi artecTanus 0OydYaroIIUXCsl HAIIPaBJICHA HA OLICHUBAHHE PE3yJIbTaTOB OOYYCHUS
10 JTUCHUITJIIMHEC (MO,IIyJIIO) H IPOBOAUTCS C UCITIOJIB30BAHUCM (1)OHI[0B OIICHOYHBIX CPCACTB.

[Ipumepsl THUNOBBIX KOHTPOJIBHBIX 3aJaHMid H3 0a3bl (POHAA OICHOYHBIX CPEACTB IO
o0pa3oBaTebHON IpOrpaMMme.

JleMOHCTPAIIMOHHBIH BAPDMAHT

1. OnbiTbl ®apagen. fAsBneHne 3NEKTPOMArHUTHOM MHAYKUuMKU. 3aKoH @Papagena. [Mpasuno
NeHua (noporosbiit yposeHs). Mpounntoctpupyiite npasmuno JleHua npumepamu. Kakosa npupoga 3.4.C.
3/IeKTPOMArHUTHOM UHAYKUUKU? (NpoasuHyTbil yposeHb). MOKaXKuTe, utTo 3aKoH Papagen ectb cnepcreme
3aKOHa COXpaHEHUA SHEepPrum (BbICOKMIN YPOBEHD).

2. UHTtepdepeHuma cBeta. YcCNoBMA MaAKCMMyMa UM MUHMMYMA npu  UHTepdepeHuun. OnbiT
KOHra (moporoBsbii ypoBeHb). ByayT nn oTanuatbca MHTEpPdEpPeHUMOHHbIe KapTUHbl OT ABYX Y3KMUX
6113KO Nexalmnx napannenbHbIX Wenei Npu ocBewweHnn UX MOHOXPOMaTUUECKUM U 6enbiM CBETOM?
Mouemy? (npoasuHyTbIl yposeHb). Kak nsmeHutca nHtepdpepeHLMOoOHHaA KapTuHa B onbite KOHra, ecam aty
CUCTEeMY NOMECTUTb B BOAY? (BbICOKUI YPOBEHb).

3. MpakTnyeckoe 3agaHue no rteme «BHewHnt poToapdpeKkT».

MoporoBbiii_ypoBeHb. JanMHA BOJIHbI CBETa, COOTBETCTBYIOLLEN KpacHoM rpaHuue ¢otoaddeKkta, ans
HeKoToporo meTtanna A, = 275 Hm. HalitTh MMHUManbHyto aHepruto E $oToHa, BbidbiBatowero ¢otoadpdekKT.

MpoABUHYTHIA YypoBeHb. HalTn nocToaHHyto MaaHKa h, ecnm U3BEeCTHO, YTO 3/1IEKTPOHDI, BblpblBaemble U3
MeTasl/la CBETOM C YacToTolv; = 2,2 10* [y, NONHOCTLIO 3a4ePKMNBaOTCA PAa3HOCTbIO NoTeHumanos U; = 6,6
B, BbIpbiBaeMble CBETOM C YacTOTOM V; = 4,6 10%°Ty — pa3HocTbio noTeHumanos U, = 16,5 B.

BbICOKMIi _ypoBeHb. B Tabnvue npuBeaeHbl pesynbTaTbl M3MepeHuid (GOTOTOKA OT MNOAaBaeMOro

HaMNpPsKeHUsa Mexay KaToLOM M aHOLOM TMpU ABYX PACCTOAHMAX PACMO/IOMKEHUA UCTOYHMKA CBETa OT
¢doToanemeHTa. Wcnonb3ys 3TM  JaHHble, 1) nocTpoiTe Ha oOfHOM rpaduKe BOJbT-aMMepPHble
XapaKTeEPUCTUKM GOTOINEMEHTA MPU ABYX OCBELLeHHOCTAX ¢GoToKaToAa; 2) HalguTe u3 rpadmka TOK
HacblleHus; 3) paccyMTanTe KONMYECTBO 3/1IEKTPOHOB, AOCTUralOWMX aHO4A@ NpPWU TOKe HacbliweHus; 4)
caenaiTe BbIBOAbI MO NOMYYEHHbIM pe3y/ibTaTam, ONMPanch Ha 3aKOHbI BHellHero ¢oToaddeKTa

HepequL BOITPOCOB JIs1 IPOBCACHUA HpOMC)KyTO‘-IHOfI aTTeCTalinunu
BOMPOCbHI K 9K3AMEHY

Paspaen «MexaHuKa»

1. MexaHu1Ka, pasaesibl MexaHnKn. Buapl mexaHMyeckoro AsuxeHusa. MaTepuanbHaa TouKa, abCconoTHO
TBepAoe Teno. Cuctema otcyeTa. TpaekTopus, NyTb, NepemeLleHme.

2. MNocTynaTenbHoe ABUXKeHMe. BeKTop cpeaHen ckopocTi. MrHoBeHHas cKopocTb. CpeaHAA NyTeBas CKOPOCTb.




3. CpegHee yckopeHue. MrHoBeHHOe yCKOpeHuMe. BeKTop NOAHOro YCKOpeHMA 1 ero coctaBastoLme.

4. [BnyKeHMe maTepuasibHON TOYKM MO OKPYKHOCTU. Yroa NOBOPOTA, YI/10Basd CKOPOCTb, YI/I0BOE YCKOPEHME.
5. CBSI3b YrNOBbIX U IMHENHbIX BE/IUUYUH.

6. MepBbili 3aKOH HbtoTOHA. MIHEpUMa/IbHbIE CUCTEMbI OTcYeTa. [ToHATUE MHEPTHOM U rPaBUTALLMOHHOM Macc.

7. MoHATUe cunbl. BTopoit 3aKkoH HbtoToHa. Mmnyibe Tena v UMNYAbC CUAbl. 3aKOH M3MEHEeHUA MMMy/bca
Tena. YpaBHeHUE ABUKEHUA B AUHAMMUKE.

8. Blaumopeictaue Ten. TpeTuii 3akoH HbtoToHa. UMnynbe cucTemMbl Ten. 3aKOHbl USMEHEHUA U COXPAHEHUSA
MMMYyNbCa MEXaHNYECKOW CUCTEMDbI.

9. LleHTp macc. YpaBHeHMe ABMKEHUA LLeHTpa macc.

10. NoHATKe paboTbl. PaboTa NOCTOAHHOM U NepeMeHHOM cubl. MOLLHOCTb.

11. NoHATME 3Heprum B mexaHuKe. KnHeTnyeckasa sHeprma.

12. KoHcepBaTuBHble U AucCcMNaATMBHbIE Cunbl. MNprumepsl.

13. MNoTeHuManbHasn aHeprmus. CBsA3b MeXKAY NOTEHLNANbHOW SHEPTME U CUION.

14. MonHaa mexaHUYecKasn sHeprua. 3aKOHbl U3MEHEHUA U COXPAHEHWUSA MONHON MEXAaHUYECKOW SHEPTUN.

15. IMHaMKKa BpalaTenbHoro AsuxkeHua. MoMeHT MHepLUMM MaTepuasbHON TOUYKM, CUCTEMbI MaTepuabHbIX
Touek, Tena. Teopema LLUTelHepa.

16. KuHeTnuyeckasa 3sHeprma Bpawawouweroca Tena. KuHeTM4eckaa 3SHeprMa Tena, Y4yacTBylOWEro BO
BpaLLaTe/IbHO-MOCTYNaTe/IbHOM ABUXKEHUN.

17. MoOMeHTbI CW/bl OTHOCWUTENIbHO TOYKM M OTHOCWUTENIbHO Ocu. PaboTa npu BpawaTeNbHOM ABUMKEHUW.
OcHOBHOe ypaBHeHMe AMHAMWUKMN BPaALLATE/IbHOrO ABUXKEHUA.

18. MomeHTbI nmnynbca MaTepmaanofil TOYKN OTHOCUTENIbHO TOYKU U OTHOCUTENbHO OocuU. MomeHT mmnynbca
Tesla OTHOCUTEIbHO OCU. 3aKOH COXpPaHEeHNA MOMEHTa MMMNYNbCa U ero NnpuMeHeHue.

19. faBneHue B XUAKOCTU U ra3e. 3akoHbl Mackana n Apxumeaa. YpasHeHUe Hepa3pbIBHOCTY.
20. YpaBHeHue bepHynan n cneactena ns Hero.

21.UHepumanbHble cucTeMbl oTcyeTa. MexaHUYeCcKUn MPUHLKUN OTHOCUTEeNbHOCTU. lpeobpasoBaHua Manunes.
KnaccuyecKkunii 3aKoH C/IOXKEHUSA CKOPOCTE.

22. Noctynatbl CTO. MpeobpasoBaHusa JlopeHLua.

23. Cneactsusa u3 npeobpasoBaHuit  JlopeHua: OA4HOBPEMEHHOCTb COBbLITUIA, A/IMTENbHOCTL WMHTEPBA/IOB
BPEMEHMU, JIOPEHLLO0BO COKpaLLeHue.

24. PenATUBWUCTCKMI WMMMyAbC. YpPaBHEHUE A[UHAMUKM B PENATUBUCTCKOM MexaHuKe. MHBapWaHTHOCTb
YPaBHEHUA ABUNKEHMUA OTHOCUTEIbHO NpeobpasosaHuii JlopeHua.

25. MonHan 9HEpPrmna, aHeprnAa NoOKoA N KUHEeTU4YeCKaa sHeprma B penﬂTMBMCTCKOﬁ MexaHuKe. 3aKoH
B3aMMOCBA3N MacCCbl U SHEPTUN, €r0o NPUMEHEHUE.

Paspen «MonekynspHaa pu3nKa n TepMmoanHaAMMUKA»

1. MonekynsapHan ¢pusmka v TepmogmnHammka. CTaTUCTUUECKUIA U TEPMOANUHAMUYECKMIA MeTOAbI UCCef0BaHNA
BellecTa. TepmoamnHammyeckme napameTpbl.

2. WaeanbHbi ra3. 3aKoHbl MAeanbHOro rasa.

3. OcHoBHOe ypaBHeHne MKT.



4. 3akoH MakKcBenna o pacnpeaeneHnn MoaeKky MaeanbHoOro ras3a no CKOPocTAM
5. BapomeTpuyeckan popmyna. Pacnpeaenenune bonbumaHa.
6. CpefiHee YNCO CTO/IKHOBEHUIM U cpeaHAsa AMHa cBOb6oAHOro npobera MosieKkyn

7. ABNeHns nepeHoca B TEPMOANHAMMYECKN HEPABHOBECHbIX cucTemax. TenaonposoaHocTb. Anddysus.
Bsa3KocTb.

8. Yuncno creneHelt cBoboabl MOMEKY/bl. 3aKOH PaBHOMEPHOTO pacnpeesieHns SHepruun no creneHam ceoboapl
MOAEKYA. BHYTpeHHSASA sHeprua naeanbHOro rasa.

9. Tennota 1 paborta. MNepBoe Ha4yano TEPMOANHAMMKN. [TpUMEHEHWE NepPBOro Havyana TePMOANHAMMKN K
Pa3/INUYHbIM NpPoLEeccam.

10. TennoemKocTb. YpaBHeHne Maliepa. PU3nyecKmii CMbICN YHUBEPCAIbHOW ra30BOM NOCTOSHHOW.

11. AgnabaTunueckuit npouecc. YpasHeHue lNyaccoHa.

12. NonntponHble npoL,eccsl.

13. Uukn. KN4 umkna. Obpatumble n HeobpaTtumble npouecchl. LUukn KapHo.

14. SHTponuA. CTaTUCTUYECKOe TOJIKOBaHWE 3HTPONUK. Bropoe Hayano TepMoaNHAMUKN.

15. Cunbl M NOTEHLMaNbHAA SHEPTUA MEXMOJIEKY/IAPHOIO B3aMMoAencTeus. YpaBHeHne BaH-gep-Baanbca.
16. U3oTepmbl BaH-gep-Baanbca. BHYTpeHHAA sHeprua peanbHOro rasa.

17. ®aszoBble nepexoapl BTOPOro poaa. iuarpamma coctoaHua. TporiHas TouKa. YpaBHeHue. KnalinepoHa-
Knaysuyca.

Paspgen «dneKTpocTaThKa. MoCTOAHHDIN TOK»

1. dnekTpusauua Ten TpeHuem. [UCKPETHOCTb 3apAfoB. JeMeHTapHblM 3apaf. 3aKoH COXpaHeHwus
3/IeKTPUYECKOro 3apaaa.

2. Bsaumogencremne aneKTpUYeCcKnx 3apsaaoB. 3akoH KyoHa.

3. 3HEKTpOCTaTMHECKOE none. HaﬂpFI)KEHHOCTb 3/1EKTPOCTATUHECKOro nonsa. Mone ToueyHoro 3apAaga. anHLI,MI'I
cynepnosnumnmn aNeKTpoCcTaTu4eCckoro nonAa. Cunosble AMHUK 3/1EKTPOCTATUHECKOro nonsa.

4. TlOTOK BEeKTOpa HaMNPAKEHHOCTU 3NEeKTpocTaTMyeckoro nonda. Teopema Octporpaackoro-faycca pna
3/IEKTPUYECKOTrOo NOJIA B BaKyyMe.

6. MprmeHeHne Teopembl [aycca K pacyeTy 31eKTPOCTaTUYECKMX NoNel 3apaXKeHHOW 6eCKOHeYHOM MA0CKOCTH,
cdepbl, Wapa v UMANHAPA B BaKyyme.

7. PaboTa no nepemeLleH1Io TOYeYHOro 3apsaa B Mojie To4eyHoro 3apaga. Teopema O LMPKyAALMM BEKTOpa
HanpPAKeHHOCTWN 3/1IeKTPOCTAaTUYECKOro Nos.

8. MNoTeHLMan 3NeKTPOCTaTUYECKOro NosA. PasHOCTb NMOTEHLMaNos.
9. CBA3b MeXAY HaMNpPAXKEHHOCTbIO U MOTEHLMANOM. DKBUMOTEHLMAbHbIE MOBEPXHOCTH.
10. Tunbl AU3NEKTPUKOB. Monspusauma AM31EKTPUKOB. HanpsaKeHHOCTb NosA B ANINEKTPUKE.

11. Teopema laycca A/ 9/1eKTPOCTATUYECKOrO MOASA B AM3NEKTPUKe. YCNOBMA Ha rpaHuue pasgena Asyx
OV3NEKTPUKOB.

12. npOBO,EI,HMK B 3/IEKTPOCTAaTU4YeCKOM noJe. 3ﬂeKTpOCTaTVILIeCKoe none B NOJOCTM MNPOBOAHUKA.
3}1€KTpOCTaTVI‘-IECKaFI MHAOYKUNA. 3I'IeKTp0CTaTVI"IECKaFI 3auuTa.

13. EMKOCTb yeAMHEHHOro npoBoAHWMKa. KoHaeHcaTopbl. EMKocTb KoHaeHcaTopoB. CoeauHeHue



KOHOEHCATOPOB.

14 dHeprus cuCTEMbl 3NEKTPUYECKUX 3apAA0B. DHEPrUa 3apAKEHHOro NPOBOAHUKA U KOHAEHCcaTopa. dHeprus
aneKTpuyeckoro nosa. O6bemHasn NA0THOCTb SHEPTUM.

15. SneKkTprYecKuin Tok. Ycnosus cyllectsoBaHuaA. Cuia v NIOTHOCTb TOKa.
16. CtopoHHue cunbl. 34C. HanparkeHue.
17.3akoH Oma gns 0O4HOPOAHOM Lenu B MHTerpanabHou 1 auddepeHumansHon dopme.

18. ConpoTtusneHne nposogHnKkos. CoeaguHeHMe NPOBOAHMKOB. 3aBMCUMOCTb CONPOTUBIEHUA NPOBOAHNKOB OT
Temnepatypbl. CBEpXNPOBOAMMOCTb.

19. PaboTa ¥ MOLLHOCTb 3NEKTPMUYECKOro TOKa. 3aKoH [Koyns - JleHua B UHTerpanbHol 1 aubdepeHLmansHom
dopmax.

20. 3aKoHbl OMa a1 HEOAHOPOAHOIO y4acTKa Lenu 1 ans 3aMKHyTon Lenu. Mpasuna Kupxroda.
BOMPOCHI K BPK MO ANCUUNSTUHE
Paspen «MarHetuam»
1. MarHuTHOe nosie. BeKTOp MarHUTHOW MHAYKUUWU. CUNOBbIE IMHUM MArHUTHOTO NOJIA.

2. MarHuTHoe noJie NPoBOAHMKA C TOKOM. 3aKoH Bro-Casapa-/lannaca. MpuHLMN cynepnosunumMm MarHUTHOro
nons.

3. [elicTBME MAarHUTHOrO N0/ HA NPOBOAHUKM € TOKOM. Cnia AMnepa.

4. encTBne MarHMTHOTO NoAA Ha ABUKyLWMeca 3apaabl. Cuna JlopeHua.

5. [BuxKeHune 3apaKeHHbIX YacTuL, B MarHUTHOM MoJie.

6. MOTOK BEKTOpPa MarHUTHOM MHAYKUMK. Teopema Faycca 4158 MarHUTHOMO NoAs.

7. Teopema 0 UMPKYAALUM BEKTOPA MAarHUTHOM MHAYKLMKN B BaKyyme.

8. MarHuTHoe nose coneHomaa n Toponaa.

9. PaboTa No nepemeLLeH1to NPOBOAHUKA U KOHTYpa C TOKOM B MarHUTHOM MoJie.

10. OnbITbl ®apagen. ABneHUe 3N1eKTPOMarHUTHOM MHAYKUMK. 3aKkoH Papages. Mpasuno JleHua.
11. AsneHne camomnHaykumu. NMotokocuenneHne. MHoykTMBHOCTL. 3AC CamMOMHAYKUMN.
12. SHeprus marHUTHOro nosia. O6beMHas NJOTHOCTb SHEPTUM MArHUTHOTO NOJA.

13. MarHuTHOe none B BelecTse. MarHUTHOE NoJie aTOMOB U MOJIEKY.

14. Tunbl marHeTUKoOB. [lna-, napamarHeT1sm.

15. BEI-(TOp HaMarHM4eHHOCTH. Hal'lpﬂ)KeHHOCTb MarHuTHoro nonda. MarHuTHas BOCNPUMMYNBOCTb U MArHUTHaA
NPOHNLAEMOCTb.

16. 3aKOH NOIHOrO TOKa A8 MarHUTHOrO NOA B BELLECTBE.

17.0cHoBbl Teopun MakcBenna g5 sNeKTpoOMarHMTHoro noas. YpasHeHua Makcsensa B UHTerpanbHon ¢opme.
Pasaen «KonebaHusa v BONHbI»

1. KonebatenbHble npouecchbl. FApMOHMYECKUE KolebaHMA N UX XapPaKTEPUCTUKM.

2. MexaHuyeckune rapmoHmyeckme KonebaHus. FapMoHMYECKUiA ocuMANAaTop. MpyKUHHbIN, GU3NYECKUA 1
MaTeMaTUYECKUIA MAATHUKN.



3. CBoboaHble rapMoHMYecKMe KonebaHus B KosiebaTeNbHOM KOHTYpe.

4. CnorKeHue rapMoHUYECKMX KonebaHnin 0A4HOro HanpasaeHUsa U OAMHAKOBOM YacTOThbI.
5. CnoxeHue AByx B3aMMHO nepneHanKynapHbIX KoiebaHnn oAMHAKOBOM YacToTbl.

6. 3aTyxatowme KonebaHusa. ABTokonebaHUA. BbIHyKAeHHble KonebaHua. Pe3soHaHC.

7. BosiHbl. Mpupoaa v knaccudukauma BoaH. YpaBHeHue beryuieit BoiHbl. XapakTepuctuka BonH. dasosasn
CKOPOCTb BOJIHbI.

8. DNeKTpoMarH1THbIE BO/IHbI U UX CBOWCTBA. BekTop YmoBa-MoMHTUHTa.

Pasgen «BonHoBas M KBaHTOBaA ONTUKa»

[EnN

. UnTepdepeHuma ceeTa. YCN0BMSA MaKCUMyMa M MUHUMYMa Npu HTepdepeHumnn. OnbIT FOHra.

N

. Ondpakuma ceeTa. YcnoBua HabageHus auopakumm. NpuHumn MNoireHca-dOpeHens.

3. MeTog 30H ®peHens. CeolicTBa 30H PpeHena. 30HHaAA NAACTUHKA.

I

. Ondpakuma ®payHrodepa Ha NNOCKON LWEAN NPU HOPMabHOM NajeHUn ceeTa.

u

. Andpakumna PpayHropepa Ha AUPaKLMOHHON peLleTKe.

6. Incnepcma ceeta. HopmanbHaa 1 aHOMabHaA gucnepcuma.

7. NMonapusauma ceeta.

8. TennoBoe M3y4YeHMe 1 ero XxapakTepuUcTMKn. ABCONOTHO YepHoe Teso.

9. 3aKoH Kupxroda. PaBHOBECHOCTb TEMNOBOrO U3NYyYEHUA.

10. 3aKoHbl CTedaHa-bonbumaHa, cmelLeHma BuHa.

11. ®opmynbl Penes-LxuHca 1 MNnaHKa. N’MnoTesa o KBaHTOBOM NPUPOAE TEMNI0BOIO U3NYYEHUS.

12. Buabl poTtoaddeKkTa. 3aKoHbl BHelwwHero ¢potoaddekTa. YpaBHeHME IMHWTENHA ANA BHELIHETO
doToadoekrTa.

13. SHepruAa. Macca u MMNybC CBETOBbLIX KBAHTOB. [laBneHuMe cBeTa.
14. Mogenn atoma TOMCOHa, NnaHeTapHasa moaenb Pesepdopaa.

15. J/InHenyaTbI cnekTp atoma Bogoposa. Cepun NlalimaHa, banbmepa, MawweHa, bpeketa, MyHAaa.
O606uieHHan popmyna banbmepa.

16. ATom Bogopoza no bopy. NMoctynatel bopa. OnbiT PpaHKa n Nepua. CnekTp atoma Bogopoga no bopy.



