MUHHUCTEPCTBO HAYKH U BBICHIETO OBPA3OBAHMS POCCUMCKOM ®EJIEPAIIUA
IIOBOJIXCKUM I'OCY JAPCTBEHHbIN TEXHOJIOTMYECKU YHUBEPCUTET

Pl COOPMHUPOBAHA,
COrIACOBAHA
W YTBEPHEHA B JHOC

PABOYASA ITPOI'PAMMA JUCHUIIVIMHBI (MOOYJIS)

YTBEPXIAIO
Jexan PT®D

YTBEPX/IAIO /A.H. Jlenos/

b.1.1.12 ®usuka

(®.1.0. nexaHa (AUPEKTOpa HHCTUTYTA))

30.06.2021 r.

(KOO U HaUMeHO8aHue OUCYUNTUHBL NO Y4eOHOMY NIAHY)

HanpaBnenune noaroToBku
(ceranbHOCTD)

11.03.02 THpOoKOMMYHHKAIIMOHHBIE TEXHOJIOTUU M CUCTEMBI CBSI3H

KBaJ'II/I(bI/IKaI_II/IH BBIITYCKHHKA

bakanasp

(bakaaBp/MarucTp/CeHaIKCT)

I/IHTGJIJICKTyaJH)HI)Ie TCIICKOMMYHHUKAIIUOHHBIC CUCTEMBI U

HaHpaBHeHHOCTb

CCTHU

Kypc 1,2
Cemectp 2,3,4

PacnpeneneHHe yqe6H0r0 BpPEMCHHA

TpynoemkocTh o yueOHOMY TIaHY
Jlexuun

JlabopaTopHbIie pabOThI
[IpakTrueckue 3aHATHS

WNHnas xonTakTHas pabora

Bcero koHTakTHO# paboThI (6€3 y4yeTa 9K3.)
KonTakTHas paboTa 1o 3K3aMeHy
Kypcogoii mpoekt (pabota)
CamocrosTenbHas paboTa 00yJaroIuXcs
(6e3 yuera 3K3.)

CamocrosTenbHas paboTa 1o MOArOTOBKE K
9K3aMeHy

DK3aMeH

3auer

BPK, 13

32419

16

14

10

40

6

248

30

(rom)

YaCOB/3aYETHBIX €IUHMNI]

qaCoB
qaCoB
qaCoB
qaCoB

qaCoB

94acoB
cemecTp

qaCcoB

9acoB
cemecTp
cemecTp
cemecTp



ObopomHas cmopoHa mumyibHO20 JUCMA

[Tporpamma coctaBiieHa B cooTBeTcTBUU ¢ TpeboBanusaMu ®I'OC BO HanpaieHus TOATOTOBKU
(cermanbHOCTH) 11.03.02 MHPOKOMMYHHKAIIMOHHBIE TEXHOJIOTHH U CUCTEMBI CBSI3U

[TporpamMmmy cocTaBuIu:

JIOLICHT C YYCHOH CTCTICHBIO Dusuku COI''TACOBAHO JI.B. llenumena
KaHJIMJaTa HayK
(TOKHOCTBD) (xacenpa) (1.0. damwuust)

PACCMOTPEHA u O/IOBPEHA Ha 3acenanun kadeapsl, 32 KOTOPOH 3aKperuieHa TUCIHUILIMHA
Kadenpa duzuku

(HammMeHoBaHUe Kadeaphl)
06.04.2021 poTOKOJ Ne 5

(mara)
3aBenyromuii kageapoit COI'JTACOBAHO A.C. MacneHHHUKOB

(1.0. ®amunus)

Pa6ouas nmporpamma COI'JTACOBAHA ¢ ¢akynbTeToM (MHCTUTYTOM), BBIITYCKAIOIIEH(MMU)
kadeapoi(amn).
COOTBETCTBYVET pgeiictByromeit OII.

3aBenyromuii kageapoit COI'JTACOBAHO H.B. Ps6oBa
(M1.0. ®amunus)

[Ipencenarens MeTonuyeckol KoMmHccUM —(akyiabTeTa (MHCTUTYTa), B KOTOPBIM BXOAMT
BBINTyCKaroIas kageapa

COI'TTACOBAHO A.H. lenos

(M1.0. ®amunus)

Okcnept(sl): [TanrykoBa Cernana I'ennanbeBHa, JJupexrop ¢pummana 8 PMD [TAO "Pocrenekom”

Pabouas nporpammMa npoBepeHa u 3apeructpupoana B YMI] 01.07.2021 r.
Crnemuamuct yueono-meroandeckoro neaTpa COI'JIACOBAHO /T.A. Cmuphnosa/



Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus

HAaUMEHOBAHME |HMHIAUKATOPA TOCTHKEHUS

KOMTIETCHIINH KOMITETCHITHH
1. OIIK-1 N1 OIIK-1.1 3naer 3HaHusA: OyHIaMEHTaIbHBIX 3aKOHOB IIPUPOIBL,
Cnocoben dbyHIaMEHTAIBHBIC MIPUYMHHO-CJIEICTBEHHBIX CBsA3EH B (PU3MUECKHIX
WCIIONIb30BaTh  |3aKOHBI IPUPOJIBI U 3aKOHaX, 00JIaCTH UX MPUMEHUMOCTH, a TAKKe
[IOJIOKEH U, OCHOBHEIE u3nyeckre |pusndeckue 3Q(HEKTH, JekKalue B OCHOBE PabOThI
3aKOHBI U MaTeMaTHYECKUE 3aKOHbBI |I3MEPUTEIBHBIX IPUOOPOB, CTATUCTUIECCKUX
METOJIBI ¥ METO/IbI HAKOIUIEHHs, |METOI0B OOPaOOTKH JaHHBIX.
€CTECTBCHHBIX  |Mepeayu U 00padoTKH  |YMEHHsI:
HayK U uH(hOopMaIuu HABBIKH:
Marematuku s (U] OIIK-1.2 Ymeer 3HAHUA:
pelIeHns 3a71a4 | IPUMEHATb PU3UYECKHE  |ymenusi: [IpHMEHATH 3aKOHBI (PH3HKH IS

VH>KEHEPHOUN
JESITEIIbHOCTH

3aKOHBbI 1 MAaTCMAaTHYCCKHU
MCTOJbI AJId PCIICHUA
3aJla4 TCOPECTUYICCKOI'O U

MMOHUMAaHHUS OKPYKAIOIIETO MUPA U MPUPOJTHBIX
SIBJICHHH, pEIICHUS TECOPETUYECKUX U IMTPAKTUUECKUX
3a1ad4.

IMMPUKIIAAHOI'O XapPaKTCPaA |HABBIKH:
NJI OIIK-1.3 Brageer 3HAHMA:
HaBbIKaMU YMeEHHUA:

WCIIOJIb30BAaHUS 3HAHUIN
(GU3UKY 1 MaTeMaTUKHU
NP pELLICHUU
MIPaAKTUYECKHUX 3a/1a4

HaBbIKM: Vcnonb3oBanus (pU3NUYECKUX 3aKOHOB U
METO/IOB JIJISl PEIICHUS TEOPETHUYECKUX U
MPaKTUYECKUX 3a/1a4 .

Paznen 2. MECTO JUCHUIUIMHBI B CTPYKTYPE OITOIT

JucnunianHa otHocuTes K 00s3aTenbHoi yactu OITOIN.
JucnunnuHa sBIseTcs 0053aTeIbHON

Jlos

MMPOAOJIKCHU A

(dbopmupoBaHUs

3asABJICHHBIX

KOMIIETCHIUH HCO6XOI[I/IMBI

npeamecTByromux auciummina: Martematuka (OITK-1), Xumus (OITK-1)

3HaHUA

W3y4yaemass IUCHUIUIMHA SIBIISIETCS OCHOBOM M MPOAOIKEHHS (OPMUPOBAHUS YKa3aHHBIX
KOMIIETEHIIMIA B CICAYIONIMX JUCIMILIMHAX: ODJEeKTpoMarHuTHbie mmoist u BomHbl (OITK-1),
OnextpoMarauTHbeie Tofist U BosHbI (OIIK-1); rocynapcTBeHHONW UTOTOBOM arTecTanuu B (hopme:
BeimosiHeHUE U 3amUTa BRITYCKHON KBaTUpUKanoHHO#H paboTsr (OITK-1)

Pazzen 3. OIIMCAHUE OBPA30BATEJILHBIX TEXHOJIOI' WA

Jns popMupoBaHUS 3asgBICHHBIX KOMIIETEHIIUH HCHOJIB3YIOTCS METOJOJOTHUYECKUE TEXHOJIOTHUH,
pean3ylonie JAeATeIbHOCTHBIN, JUYHOCTHO-OPUEHTUPOBAHHBIM, MPAKTUKO-OPUEHTHUPOBAHHBIN
MOJIXOJIBI.

OCHOBHBIMHU CTPATETMYECKUMHU TEXHOJOTUSMU SIBJISIFOTCS: JIEKIIMOHHBIE 3aHATHUS, PAKTUYECKUE U
71a0opaTOpHbIE 3aHATHS

Ha pocTtukeHMe KOHKpETHBIX Liedeil oOyueHuss HampaBjieHbl TMPUMEHSEMblE TaKTHUECKHE
TEXHOJIOTUH: 3a/1aHusl, UHPOPMALIMOHHBIE, KIIACCUYECKast JISKLIUS

Paznen 4. COAEPXXAHUE JJUCHUITJIMHBI



2 cemecTp

N Konunuectso | @opmupyemsie
Buabl u Tembl 3aHATHI
4acoB KOMITETCHIIUH

MexaHnuka 46 OIIK-1
Jlexuus. DneMeHThl KHHEMATUKH. [{luHamMuKa MaTepuanbHON TOYKU 2
U IIOCTYNATEIbHOTO IBUKEHHS TBEPJOrO Tea.
Jlexuus. Pabora u sHeprus. MexaHuka TBEpJIOTro Tena. 2
Jlexuusi. D1eMEeHThI TEOPUH MOJISL. 2
[TpakTnueckoe 3ansaTue. Kunematrka nocrynareiabHOro U 2
BpAILATEJIbHOTO ABMKEHUH. JIMHAMHKa [TOCTYNaTEIbHOTO
naBrxkeHus. Pabora u sHeprusi. MexaHuka TBepAoro Tela.
JlaboparopHas padota. Cratuctuueckas 00padoTKa pe3yJbTaToB 2
JKCIIEPUMEHTA.
JlaGopaTtopHast pabora. 3yuenne 3aKk0HOB MOCTYNATEIHLHOTO U 4
BpallaTeJbHOI0 NBMKEHU, mpoBepka 3CO nHa MasTHuKe O0epOeKa.
3anaHus AJi CaMOCTOSITENIbHON padOThI, B TOM YHUCIIE BBIIIOJIHEHHUE
BrimonHeHne caMOCTOATEIbHBIX padOT MO PEIICHUIO 3314 110
teme: MexaHuka
Brimonnenune pacueTHO-rpaguuecKkoro 3agaHus Mo J1adopaToOpHbIM
paboram
BrimonHeHne TecToB 1o 3anuTe 1ab0paTopHbIX paboT
BrITIoTHEHNE TECTOB 10 JEKITMOHHOMY MaTEPHATy 32
MoJiekyasipHasi GU3MKa U TEPMOAMHAMHUKA 26 OIIK-1
Jlexius. OCHOBBI MOJIEKYISIPHON (DU3UKU M TEPMOTUHAMHUKH. 2
[Ipaktuueckoe 3anstue. MKT uaeanbHOro raza. J1eMeHTbI 2
cratuctuyeckom ¢puzuku. OCHOBBI TepMOAUHAMUKH. [I[puMeHeHne
1-ro Hauana TePMOIMHAMHUKHU K U30MPOIIECCAM.
JlaGopaTtopHast paborta. Onpenenenne koddunnenta [lyaccona 2
JUIsL BO3/IyXa
3aaHus A CaMOCTOSITENIbHON padOThI, B TOM YUCIIE BBIIIOJIHEHHE
BrimonHeHne caMOCTOSATEIbHBIX padOT MO PEIICHUIO 33]1a4 110
TeMe: MosekyinspHas pu3nuKa U TEpMOAMHAMHKA
BrimonHeHune pacueTHO-rpaguuecKkoro 3agaHus Mo J1ad0paTOpHEIM
paboram
BrinonHeHue TeCTOB MO 3aluTe 1a00paTOPHBIX padboT
BBINOJIHEHUE TECTOB MO JIEKIIUOHHOMY MaTepUaTy 20
WHas KoHTaKTHas paboTa: 0

3 cemecTp

. Konunuectso | Dopmupyemeie

Buabl u TeMbl 3aHATHIA
4acoB KOMIIETCHIIUH

Marnerusm 72 OIIK-1
Jlexuus. DnextpocTtatuka. [10CTOSHHBIN 2IEKTPUUECKUH TOK. 2
DIEeKTPUUECKHE TOKU B METAJLIaX, BAKYYME U razax.
Jlexuus. MarautHoe nosie. DJIEKTPOMAarHUTHAsT MHAYKIIHS. 2
MaruuTHble CBOWCTBA BEIIECTBA.
[TpakTrueckoe 3aHsATHE. 3aKOHBI AEKTPOCTaTUKU. Teopema ["aycca 2

JUTSL 3JIEKTPOCTATHYECKOTO TOJISl B BaKyyMe. 3aKOHBI IIOCTOSITHHOTO
ANEKTPUUECKOro Toka. 3akoH buo-Caapa-Jlamnaca u ero
MPUMEHEHHUE K pacyeTy HEKOTOpbIX nosiei. Cuita Jlopenua.




JIBr>KeHME 3apsHKEHHBIX YacTUI] B MATHUTHOM ITOJIE. Y CKOPUTEITN
3apsDKEHHBIX YacTull. Dpdekt Xomna. DIeKTpOMarHUTHAS
WHTYKITHSL.

JlabGopaTtopHast pabota. Onpezenenne yAelIbHOro 3apsijia dJIeKTpoHa 2
METOJIOM MarHeTpOHa.

3agaHus U1 CaMOCTOSTENIbHON PadOThI, B TOM YHUCIIE BBHITIOJTHEHUE
BrimonHenne caMoCcTOSTENbHBIX PadoT 10 PELICHUIO 3a/1a4 110
TeMe: DJIEKTPOMArHETU3M

Beimonaenue pacueTHO-rpauuecKoro 3a1aHus Mo JIAOOpaTOPHBIM

paboram

BrimonHeHne TecToB 1o 3anmTe 1abopaTopHbIX padboT

BrInonHeHne TeCTOB M0 JICKIIMOHHOMY MaTepHay 64

Kosie0anusi M BOJIHBI 72 OIIK-1
Jlekuus. MexaHu4ecKHe U JIEKTPOMAarHuTHbIE KoJeOaHusl. 2

Jlexuus. Yrnpyrue BoJHbL. DIEKTPOMAarHUTHBIE BOJIHBI. 2

[TpakTrueckoe 3ansaTue. 'apMoHndeckue KojaedaHus U ux 2

XapaKTEPUCTUKU. BOJIHOBBIEC TPOIIECCHI.

JlabGopaTtopHast pabota. OnpeseneHre CKOpoCTH 3ByKa B BO3TyXe. 2

3agaHus U1 CAMOCTOSTEILHOU PabOThI, B TOM YHUCJIC BBIIIOJIHEHUE
BhimosHeHHe caMOCTOSATENBHBIX Pa0OT 10 PEIIEHHUIO 3a1a 10
teMme: KoseOaHusa ¥ BOIHEI

Beinonnenune pacyeTHO-rpaduyecKoro 3aaaHus 1mo J1abopaTopHbIM

paboram
BrlmotHEHHE TECTOB 110 3amuTe Ja00paTOPHBIX padoT
BrinojiHEHNE TECTOB 110 JIEKIIMOHHOMY MaTepUaTy 64
WHas koHTaKTHas paboTa: 0
IToaroToBka K SK3aMeHY 30
IIpoBeeHNe SK3aMeHa 6

4 cemecTp

o Komnuectso | @opmupyemeie

Bubl 1 TeMBI 3aHATHHA
4acoB KOMIICTEHIINH

BojiHOBasi 1 KBAHTOBAasi ONITHKA 72 OIIK-1
[TpakTueckoe 3austue. MHTepdepennus ceera. Judpaxius 2
ceerta. [lonsipusanus ceeta. KBaHTOBast ONTHKA.
JlaboparopHas pabota. 3yduenue BHemrHero porodddexra. 2
3amaHus I CaMOCTOSITEIbHOM padOTHI, B TOM YMCJIE BHIMIOJTHEHNE
BrinonHeHue caMOCTOATENBHBIX padOT MO PEIICHUIO 3a]1a4 110
teme: BonHoBas ontuka
BrinonHnenue pacueTHO-rpaduuecKoro 3aaHus 1o J1ad0paTOpHEIM
paboram
BrinonHenue TeCTOB MO 3aluTe 1a00paTOPHBIX padboT
BBINOJHEHUE TECTOB MO JIEKIIHOHHOMY MaTepUaTy 68
MHast KoHTakTHas paboTa: 0

Paszen 5. METOJMYECKUE VKA3AHUS JUISI OBYUYAIOIIUXCSI 110 OCBOEHUIO
JIACLIUTUIMHBI

W3yueHne MUCHMIIMHBI pEKOMEHAYETCS HadaTh C O3HAKOMJIGHHs ¢ paboyeil mporpammon, ee
CTPYKTYpOl U colep)XKaHHEeM pa3JenoB. YUeOHBbI Marepuan CTPYKTYpUPOBAH, HU3yueHHE
JUCLUIUIMHBI OCYIIECTBISETCS B TEMAaTHYECKON ITOCIECNOBATEILHOCTH. 3aHATHUS JIEKIIUOHHOIO
THNA JAlOT CUCTEMAaTU3UPOBAHHBIE 3HAHUA 0 IUCLMIUIMHE, KOHLCHTPUPYIOT BHMMaHUE Ha
Haun0oJiee CI0XKHBIX U BaKHBIX BOIIpocax. Bo BpeMs JIeKIIMOHHBIX 3aHATHI pEKOMEHAYETCs BECTH



KOHCIIEKTUPOBaHUE yueOHOro Marepuala; oopaiiarb BHUMaHHEe Ha (OPMYIMPOBKUA U KaTETrOpUH,
pacKkphIBalONIMe CYTh MPOOJIEMBI, SBICHUS WIH TMpolecca; 3a@UKCHPOBATH BBIBOIBI U
MPaKTUYECKHE PEKOMEHIallUH.

I/IsyquHe JUCHHUIIIIMHBI BKIIIOYACT BBIITOJIHCHUC Ha60paTOpHBIX pa60T. HO[[FOTOBKa K 3aHATUAM
Haﬁopa'ropﬂoro THUIIA BKJIFOUYacT BBIIOJIHECHNUE 3aJ]JaHUi, CBS3aHHBIX C HCIIOJB30BAHHEM yqe6Hor0 "

Hay4HOTO o0opynoBaHus (TeXHHYEeCKHUX pubOpoB, YCTpOMCTB u ap.), c ¢busryecKkuM
MOJICTTMPOBAHNEM, IIPOBEJCHHUEM OIBITOB, SKCIEPHUMEHTOB U TIp. (OCBOCHME (DaKTHUECKUX 3HAHWH, JOBEICHUE HX IO
YPOBHS KOMIIETCHIINH — «BIAJCTHY).

[lonroroBka K 3aHATHSAM CEMHHAPCKOr0 THNA BKIIOYAET O3HAKOMJIEHHUE C ILJJAHOM
MPAKTUYECKOro; paboTy ¢ KOHCIIEKTOM JIEKIUI, BBIOJIHEHHWE JOMAaIIHEero 3aJaHus, paboTy c
yueOHOM M y4yeOHO-METOJUYECKON JIMTEpaTypoil, HAyYHBIMH H3AAHUAMU M DIIEKTPOHHBIMU
00pa3oBaTebHBIMU PECYpPCaMU, PEKOMEHOBAaHHBIMH pa0oyueil MporpaMMOi JUCITUTIIIMHBL.

CognepxaHue caMOCTOATENBHOH PadoThI ompezensercs pabdoyeill MmporpaMMoN AHUCHUUILUIMHBI,
OLICHOYHBIMM M METOAMYECKMMM MaTepHajlaMi, 3aJaHusIMH M YKa3aHUSMHU IIPErojaBaTers.
CamocrosTenpHas paboTa MOXKET OCYIIECTBIISATHCS B ayAUTOPHOW M BHEAyIUTOPHOH (opmax.
O} PeKTUBHBIM CPEICTBOM OCYLIECTBICHUS CaMOCTOSTENbHON pabOThl SBISETCS AIEKTPOHHAs
nH(pOpMallMOHHO-00pa3oBaTenbHasl Ccpela YHUBEPCHUTETa, KOTopas oOecreunBaeT MAOCTyN K
oOpa3zoBarelbHONM  mporpamMmme, paboueld  mporpaMMe  JUCHHMIUIMHBL, K  3JIEKTPOHHBIM
OMOIMOTEYHBIM cHCTEMaM, TPOPECCHOHATBLHBIM 0a3aM JaHHBIX U HH(OPMAIIMOHHBIM CIIPABOYHBIM
CHUCTEMaM.

[lepuoanunocTh poBeaeHHs, (OPMbI TEKYILIErO KOHTPOJS YCIEBAEMOCTH, CUCTEMa OIICHUBAHMS
X0Jla OCBOEHHS IUCLMIUIMH IpeACTaBiIeHbl B padboueil mporpamme. dopmoil mpoMexyTouHoi
ATTECTATTUN TTO0 MTACTTUTITTUHE 9RTT9eTCd ﬁnnnknn-neﬁ”rnnrnnmﬁ KOHTNOTTR. AKRAMEH

Paznen 6. MATEPUAJIBHO-TEXHUYECKOE n YYEBHO-METOANMYECKOE
OBECIIEYEHME AUCIHUITIMHBI

6.1. YueOHO-MeTOIMUECKOE 00ECIIEUEHNE

KoauuectBo
9K3EMILISPOB IMEYATHBIX
W3JaHUN, UMEIOIINXCS B

OuOIHOoTEKE, HIIN
AIIEKTPOHHBIN aipec U3AaHUS
(pecypca) B cetn MHTepHET

NoNe

i Crnncok UCoab3yeMOM JINTEpaTyphl

YYEGHBIE, YYEBHO-METOAMYECKHWE 1 HAYYHBIE U3JIAHWA

1. |Tpodumosa, Tamcusi MBanoBHa. Kypc ¢wusuku: [ydeOHOE 103
nocobue JUIsi WH)XEHEPHO-TEXHUYECKHX CIeIHaTIbHOCTEH
By30B] / T. . Tpodpumona. - 22-¢ uznm., crep.. - Mocksa:
Axagemust, 2016 . - 557, [1] c.

2. |[Momnexkynspaas ¢usuka. Tepmogmaamuka [Tekcrt] 152 /

nabopaTOPHBIN MPAKTUKYM : [[UIsI MHKEHEPHO-TEXHHUECKUX
CHEIMAaIbHOCTEH W HANpPaBJICHU MOATOTOBKM OakaiaBpoB] /
[d. P. bakuesa [u np.] ; mox pea. A. C. Macnennukosa, M. E.
l'opneeBa; M-Bo oOpaszoBanusi u Hayku Poc. Deneparum,
@denep. TrOC. OHOMKET. 00pa3. YUYpEKICHHE  BBICIIL
o6pazosanmst "[ToBomk. roc. Texxon. yH-t". Momkap-Oma:
[rry, 2017. - 87 ¢ ISBN 978-5-8158-1914-6.
DK3eMIUISIPEL: Bcero 152.

https://portal.volgatech.net/b

ooks/Bakieva_molekuliarnai

a_fizika_termodinamika_201
7.pdf

OnexrpuuecTBo [Teker] : mabopatopHsbiil mpakTukym / [JI. A.
I'puropses u 1p.]; M-Bo obpasosanust u Hayku PO, OI'bOY
BIIO "IloBomx. roc. TexHoa yH-T". Momkap-Omna: [II'TY,

299 /
https://portal.volgatech.net/b
ooks/Grigorev_jelektrichestv




2012. - 118 c. ISBN 978-5-8158-1105-8. Dx3eMIIsIphI: BCETO
301.

0.pdf

4. |Marunetusm [Tekcr] : maGopaTopHblii mpakTukym / [JI. A. 300 /
['puropseB u ap.]; M-Bo obOpaszoBanus u Hayku PO, ®I'BOY | https://portal.volgatech.net/b
BITO "[Moomxk. roc. Texxon. yu-t". Momkap-Omna: III'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 CTymeHTOB Bcex crmenmanbHocTei. 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 51. optika ch2.pdf

6. |YeproB, Anekcannmp I'eoprueBwd. 3amayHuK 1O (UBHKE 282
[Tekct] : [yueO. mocobue mis BTy3oB] / A. I'. Ueptos, A. A.

BopoOneB. U3n. 8-e, mepepad. u gon. M.: @usmariut, 2009. -
640 c. ISBN 978-5-94052-169-3. Dk3emmusgpsl: Bcero 290.

7. |CaBenmpeB, Urops  BmamumupoBmu. Kypc  ¢usuku
[DnexkTponHsIii pecypc] : yuebHoe mocobwue : B 3 Tomax. T. 2| https://e.lanbook.com/book/1
: OnextpuyectBo. Konebanus u Boiaubl. BonHoBas onrtuka. 7- 84164
e n3J., crep., 2022. - 468 ¢. ISBN 978-5-8114-9096-7.

8. |CaBenpeB, Uropr Brmamumuposud. Kypc obmeil ¢usuku

[DnexkTpoHHBI pecypc] : yueOHoe mocodue : B 3 Tomax. T. 1

https://e.lanbook.com/book/3

: Mexanuka. Monekynspsas ¢usuka. 19-e usz., crep., 2022. - 41150
432 c. ISBN 978-5-507-48093-7.
6.2. MaTtepuanbHO-TeXHUYECKas 6a3a v MporpaMMHOE 00ecrieueHue
NeNe | Ayautopum st npose- | [lepeueHb OCHOBHOTO 000pyJOBaHUS [Iporpammuoe
/1 |AeHus y4eOHBIX 3aHATUH, o0ecrnieueHue
CaMOCTOSITENbHOI pabo-
TBI ¥ TIPOBEJICHHSI TOCY-
JTApPCTBEHHON UTOTOBOM
aTTeCTalNU
1. 209 (1) Hcrounnk nutanus ATH- 3232 (1),[Microsoft Windows
Komriekr 000pymoBaHUsS st |Enterprise, Microsoft
CHUCTEMBI ynpasnenusi|Office Standard, Arent
anekrpornpuBogom (1), KOMIIJIEKT|Dr.Web, Microsoft
ITPUBOPOB (1), VYcranoBka musa|Access, Microsoft Visio
ompeznencHuss  kodpdwum.  Bsazkoctu|Professional,  Microsoft
BO3yXa (1), YcranoBka|Project Professional,
nabopatopuas "Mamuna Atyna"|Microsoft Visual Studio
®M 11 (1), Ycranoska naboparopnas |Enterprise, Kommiext 11O
"MastHuk OG6GepGexa" ®M 14 (1),|mns pemieHHs: OCHOBHBIX
Kowmmiexr yuebHoi Mebenn (1) HO0JIL30BATEIbCKHUX 3a7a4
2. 219 (1) Hocka aynuropHas 1000 * 1700 (1),[Microsoft Windows
YcTaHoBka ®IIB-05-3-Enterprise, Microsoft
4"Omnpenenenue nocrosgsunoii|Office Standard, Areunr
TG PaKIIUOHHON pemieTku" (1),|Dr.Web, Microsoft
YcTaHOBKA ®I1B-05-4-1 ns|Access, Microsoft Visio
MOJTy4eHUsI 51 nccnenosanusd|Professional, Microsoft
MOJISIPU30BAHHOTO cera" (1),|Project Professional,

KomrnekT yueOHoit mebenn (1)

Microsoft Visual Studio
Enterprise, Kommiext 10
AJI pCHICHU S OCHOBHBIX




I1OJIB30BAaTCIIBCKHUX 3aJa4

212 (1)

Jlaboparopuas
Yurcrona"

yCTaHOBKA
UE302030-230

KomrmuiekT yueOHoi#t mebemnn (1)

"MocTt

),

Microsoft Windows
Enterprise, Microsoft
Office Standard, Arenr
Dr.Web, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommutext 110
IJIs1 p€HICHUSA OCHOBHBIX
I10JIB30BATCIIbCKUX 3a1a4

218 (1)

KommiekT yuebnoi mebemnu (1)

Microsoft Windows
Enterprise, Microsoft
Office Standard, Arent
Dr.Web, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommiext 10
1A pemeHI/m OCHOBHBIX
I10JIb30BATCIIbCKUX 3a1a4

Pazmen 7. ®OPMbl KOHTPOJISI OCBOEHUA AUCHUITIMHBL ®OHJ OLEHOYHBIX

CPEJICTB

KpI/ITepI/II/I OLICHUBAHUA MHAWUKATOPOB NOCTHIKCHUA KOMHGTGHHI/Iﬁ HaITpaBJICHEI HaA:

- YCBOGHHME TEOPETUYECKOTro MaTepuasia (00beM 3HaHUH, INyOuHa YCBOEHHs), IPEAYCMOTPEHHOTO
paboueil mporpamMmoit;
- YMEHHE u3jaraTb MaTepuan (Y4eTKOCTh, TPAMOTHOCTb H3IIOKEHHUS Marepuana, TOYHOCTh U
MOJIHOTA BOCITPOU3BEICHUS YU€OHOTO MaTepHraa);
- YMEHHE MIPUMEHSITH TEOPETUUECKUE 3HAHUS MPU PEUICHUH MPAKTUIECKUX 3aJaHUi.
Ixama OLICHUBAHUIA MMPEACTABIICHA HUKCE.

YpoBeHb
c(OpPMHPOBAHHOCTH [xana
Kpurepun oneHnBanus
3JIEMEHTOB OLICHUBAHMS
KOMIIETEHIINH
IToporosslii OOyuaronuiics WMeeT 3HaHWsA OCHOBHOIO MaTepuala, yaoBIeT-
YpOBEHb MpOSABISET YMEHUE JIOTUYHO €ro u3jiaraTb, HO MOJKET| BOPHUTEIBHO
JONYCKaTh ~ HETOYHOCTM B HU3JIOKEHUU  MaTepuana,
HEJO0CTaTOYHO TMpPaBUIIbHBIE (OPMYIUPOBKH, HCIBITHIBAET
3aTpyJHEHUS B BBIIIOJIHEHNN IPAKTUUECKUX 3aJaHHUM.
[IponBunyteiii  |OGyuaromuiicss TBepIO 3HAaeT MPOrPaMMHBIM MaTepuan,| XOpoIlo
YPOBEHB U3JlaraeT €ro IpaMOTHO U IO CYILECTBY, HE JOIIyCKaeT
CYLIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOMPOC, IPABUIHHO
IIPUMEHSIET TEOPETUYECKUE TIOJOKEHUS NIPU  PEIIECHUU
MPAKTUYECKUX BOIMPOCOB U 3ajay, BIaZeeT HEOOXOIUMBIMU
HaBbIKAMU U IPHUEMaMH UX BBINOTHEHUS
Bricoknii ypoBenb |OOydaromuiicss TIy0OKO W MPOYHO YCBOWJ MPOTPAMMHBINA| OTIUYHO
MaTepuaj, TPaMOTHO M JIOTMYECKH CTPOMHO €ro H3Jaraer,
JTAeT UCUEPIIBIBAIOIINE OTBETHI Ha MIOCTABIICHHBIE BONIPOCHL. B




OTBETE TECHO YBS3BIBACTCS TEOPUS C NMPAKTHKOM, MPHU 3TOM
oOydaromuiicss HE  3aTpymHSETCS C  OTBETOM  IpH
BUJIOM3MEHEHUH  3a/laHusi, CBOOOJHO  CIpaBisSeTCi C
3a/layaMy, BONPOCAMHM U JPYTUMHU BUJAMU NPUMEHEHUS
3HAHWUN, T[IOKa3bIBa€T 3HAKOMCTBO C MOHOTrpaduuecKoin
JTUTEpaTypo, NEPUOJUYECKUMH U3JIaHUSIMH, IPABUIBHO
O00OCHOBBIBAaCT TMPHUHATHIC pEUICHHs, CBOOOAHO BiajieeT
Pa3HOCTOPOHHUMM  HABBIKAMH, MPUEMaMHU  BBINOJHEHUS
MIPAKTUYECKHUX paboT

7.1. [IpoMexyTOYHAS aTTECTAHS 00YJAFOIIUXCS
[TpomexxyTouHasi artecTanus 0OydYarOIIUXCsl HAIIPABJICHA HA OLICHUBAHHE PE3yJIbTaTOB OOYYCHUS
10 JUCUUIUIMHE (MOJYJIIO) ¥ IPOBOJUTCS C MCIIOJIb30BAaHHEM (DOHIOB OIIEHOYHBIX CPEJICTB.

[Ipumepsl THUNOBBIX KOHTPOJIBHBIX 3aJaHMid H3 0a3bl (OHAA OICHOYHBIX CPEIACTB IO
o0pa3oBaTeNbHON IpOrpaMMme.

JleMOHCTPAIIMOHHBIH BAPDMAHT

1. Onbitbl ®apagen. fAsBneHue 3NEKTPOMArHUTHOM MHAYKUMKU. 3akKoH @Papagena. [Mpasuno
NeHua (noporosbiit yposeHs). Mpounntoctpupyiite npasmuno JleHua npumepamu. Kakosa npupoga 3.4.C.
3/IeKTPOMArHUTHOM UHAYKUMUU? (NpoasuHyThil yposeHb). MOKaXKuTe, utTo 3aKoH dPapagen ectb cnepcreme
3aKOHA COXPaHEHUA SIHEePrum (BbICOKMIN YPOBEHD).

2. UHTepdepeHumna ceBeta. YCNOBUA MaKCUMyma UM MUHUMYMaA npu  UHTepdepeHumun. OnbiT
KOHra (noporosbiii  ypoBeHb). ByayT nn oTanyatbcA UHTepdepeHUUOHHble KAapTUHbI OT ABYX Y3KUX
62113KO NeXKalmnxX napannenbHbIX Wenei Npu ocBewweHUn UX MOHOXPOMATUYECKUM U 6enbiM CBETOM?
Mouemy? (npoasuHyTbI yposeHb). Kak nsmeHutca nHrepdepeHLMoHHaA KapTuHa B onbite OHra, ecau aty
CUCTEeMY NOMECTUTb B BOAY? (BbICOKUI YPOBEHb).

3. MpakTuyecKoe 3agaHue no teme «BHewHnii potoadpdeKkr».

MoporoBbiii_ypoBeHb. [JnMHA BOJIHbI CBETa, COOTBETCTBYIOLLEN KpacHoi rpaHuue ¢otoaddeKkta, ans
HEKOToporo meTanna A, = 275 Hm. Haintv MuHMManbHyto sHeprunio E GoToHa, Bbi3biBatoLLero GotosdpdeKT.

MpoAaBUHYTHIA YypoBeHb. HallTn nocToaHHyto MaaHKa h, ecnm M3BEeCTHO, YTO 3/1eKTPOHbDI, BblpblBAaeMble U3
MeTaslfla CBEeTOM € YacToTolv; = 2,2 10* [y, NOAHOCTBIO 3a4ePKMNBaOTCA PA3HOCTbIO NoTeHumanos U; = 6,6
B, BbipblBaeMble CBETOM C 4acTOToM V; = 4,6 10%°Iy — pa3HOCTbIO noTeHumanos U, = 16,5 B.

BbICOKMIi _ypoBeHb. B Tabsivue npuBeaeHbl pesynbTaTbl M3mepeHuid (OTOTOKa OT MoAaBaemoro
HaMNpPsKeHUsa Mexay KaToLOM M aHOLOM TMpU ABYX PACCTOAHMAX PACMO/IOMKEHUA UCTOYHMKA CBETa OT
doTosniemeHTa. Wcnonb3ya 3TM  AaHHble, 1) nocTpoiTe Ha oAHOM rpaduKe BONbT-aMMepHble
XapaKTEPUCTUKM GOTO3INEMEHTA MPU ABYX OCBELLEHHOCTAX GoToKaToda; 2) HalguTe M3 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 BOIIPOCOB JIs1 ITPOBCACHUA HpOMeXCYTOqHOﬁ aTrTeCTalnun
BOMPOCbHI K 9K3AMEHY

Pasgen «MexaHuKa»

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




2. MocTtynaTtenbHOe ABUXKEHME. BeKTop cpegHein ckopocti. MrHoBeHHasa cKkopocTb. CpeaHAA nyTeBaa CKOPOCTb.
3. CpepgHee yckopeHue. MrHoBeHHOe yCKopeHue. BEKTOp NOSIHOTO YCKOPEHMA U ero CocTaBasaoLwme.

4. [BnyKeHMe MmaTepuasibHON TOYKM MO OKPYKHOCTU. Yroa NOBOPOTA, YI/10BasA CKOPOCTb, YI/I0BOE YCKOPEHME.

5. CBSI3b YrNOBbIX U IMHENHbIX BE/IMUYMH.

6. MepBbili 3aKOH HbtoTOHA. MIHEpUMabHbIE CUCTEMbI OTcYeTa. [ToHATUE MHEPTHOM U rPaBUTaLLMOHHOM Macc.

7. NMoHATHe cnnbl. BTOpOVI 3aKOH HbloTOHa. MIMnNy/ibC Tena v UMNYAbC CUNbI. 3aKOH M3MeHeHuA nmnynbca
Tena. YpaBHeHune ABUXKEHUA B AUHAMUKE.

8. B3aumopeictaue Ten. TpeTuii 3akoH HbtoToHA. UMnynbe cucTemMbl Ten. 3aKOHbl USMEHEHUA U COXPAHEHUSA
MMMYyNbCa MEXaHNYECKOW CUCTEMDbI.

9. UeHTp macc. YpaBHeHWe ABUXKEHUA LieHTpa macc.

10. NoHATKe paboTbl. PaboTa NOCTOAHHOM U NepeMeHHOM cu/bl. MOLLHOCTb.

11. MoHATMeE 3HEeprum B mexaHuKe. KnHetnyeckas sHeprmsa.

12. KoHcepBaTmBHble U AuCCMNATMBHBbIE CuAbl. Mprumepsl.

13. MNoTeHuManbHas aHeprus. CBsA3b MeXKAY NOTEHLNANbHOW SHEPTMUEN U CUION.

14. MonHaa mexaHU4ecKasn sHeprua. 3aKOHbl U3MEHEHUA U COXPAHEHWUA MOJIHOM MEXaHUYECKOW SHEPTUM.

15. ImHaMuKa BpaLLaTeNbHOro ABUXKeHUA. MOMEHT MHepLMM MaTepmnanbHON TOUKM, CUCTEMbI MaTepPUabHbIX
ToueK, Tena. Teopema LLTelHepa.

16. KuHeTMuecKkas 3Heprua Bpauwaloweroca Tena. KuHeTMYecKasa 3Heprua Tena, Y4yacTBYHOLWEro BO
BpalLLaTe/IbHO-MOCTYNaTe/IbHOM ABUMEHUN.

17. MOMEeHTbI CW/Ibl OTHOCWUTENIbHO TOYKM M OTHOCWUTENIbHO OcW. PaboTa npu BpawaTenbHOM ABUMKEHUW.
OcHOBHOe ypaBHeHMe AMHAMWUKM BPaALLATE/IbHOTO ABUXKEHUA.

18. MomeHTbI nmnynbca MaTepmaanofil TOYKN OTHOCUTENIbHO TOYKU U OTHOCUTENbHO OcU. MomeHT mmnynbca
Tesla OTHOCUTE/IbHO OCU. 3aKOH COXpPaHEeHNA MOMEHTa MMMNYNbCa U ero NpuMeHeHuUe.

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

21.UHepumanbHble cucTeMbl oTcyeTa. MexaHMYeckuii NMpUHUMN OTHOCUTeNbHoCTU. MpeobpasosaHus Manunes.
KnaccuyecKkunin 3aKoH C0XKEHMSA CKOPOCTEN.

22. Noctynatbl CTO. MpeobpasoBaHusa JlopeHLua.

23. Cneactsusa u3 npeobpasoBaHuit  JlopeHua: OAHOBPEMEHHOCTb COBbLITUIA, A/IMTENbHOCTb WMHTEPBAIOB
BpPEeMeHMU, JIOPEHL,0BO COKpaLLeHue.

24. PenATUBWUCTCKMI MMMyAbC. YPaBHEHME AUHAMUKM B PENATUBUCTCKOM MexaHuKe. MHBapWaHTHOCTb
YPaBHEHUA ABUNKEHWUA OTHOCUTENIbHO Npeobpa3oBaHuii JlopeHua.

25. MonHana 9HEeprmna, aHeprnAa NoOKoA N KUHeTU4YeCKaa sHeprma B penﬂTMBMCTCKOﬁ MexaHuKe. 3aKoH
B3aMMOCBA3U MaCCbl U SHEPTUN, €ero NPUMEHEHUE.

Paspen «MonekynspHaa pu3nKa n TepMmoanHAMUKAN

1. MonekynsapHan ¢pusmka v TepmogmuHammka. CTaTUCTUUECKUIA U TEPMOANHAMUYECKMIA MeTOAbI UCCef0BaHNA
BellecTa. TepmoanHammyeckme napamerpbl.

2. WpeanbHbi ra3. 3aKoHbl MAeanbHOro rasa.



3. OcHoBHOEe ypaBHeHne MKT.

4. 3akoH MakcBenna o pacnpeneneHnm MoaeKkya naeanbHOro ra3a no CKOPoOCTAM
5. BapomeTpuyeckan popmyna. Pacnpeaenenne bonbumaHa.

6. CpefHee YNCNO CTOJIKHOBEHUIM U cpeaHAsa AMHa cBOb6oAHOro npobera Mosiekyn

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

8. Yncno cteneHel cBobobl MONEKY/bl. 3aKOH PaBHOMEPHOrO pacnpene/ieHns SHepPrumn no cTeneHam cBoboapbl
MOAEKYA. BHYTpEHHSASA 3Heprua naeanbHOro rasa.

9. Tennota u paborta. MNepBoe Hayano TEPMOANHAMMKN. [TpUMEHEHME NEPBOro Havyana TEPMOANHAMMKN K
Pas/IMYHbIM NPOLEeCcCam.

10. TennoemKocTb. YpaBHeHne Maliepa. PU3nYecKmii CMbICN YHUBEPCAIbHOWM ra30BOM NOCTOSHHOW.

11. AgnabaTunueckuit npouecc. YpasHeHue lNyaccoHa.

12. NonntponHble npoL,eccsol.

13. Uukn. KN4 umkna. Obpatumble n Heobpatumble npoueccol. Linkn KapHo.

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

15. Cunbl M NOTEHLMaNbHAA SHEPTUA MEXMOJIEKY/IAPHOIO B3aMMoAencTeus. YpaBHeHne BaH-gep-Baanbca.
16. N3oTepmbl BaH-aep-Baanbca. BHyTpeHHAA sHeprua peanbHOro rasa.

17. dasoBble nepexoabl BTOPOro poaa. Auarpamma coctosiHus. TpoliHas Touka. YpaBHeHue. KnainepoHa-
Knaysuyca.

Paspaen «dneKTpocTaThKa. MoCcTOAHHDIN TOK»

1. dnekTpusauua Ten TpeHuem. [MCKPETHOCTb 3apAfoB. JeMeHTapHbIM 3apsagd. 3aKOH COXpaHeHus
3/IeKTPUYECKOro 3apaaa.

2. Bsaumogencremne aneKTpUYeCcKnx 3apsaaoB. 3akoH KyoHa.

3. 3HEKTpOCTaTMHECKOE none. HaﬂpFI)KEHHOCTb 3/1EKTPOCTATUYECKOro nonA. Mone ToueyHoro 3apAaga. anHLI,MI'I
cynepnosnumnmn aNeKTpoCcTaTmu4eCcKkoro nonA. Cunosble AMHUK 3/1EKTPOCTATUHECKOro NonA.

4. TIOTOK BEKTOpa HaMpPAMEeHHOCTM 3neKTpocTaTuyeckoro nona. Teopema OcTtporpagckoro-faycca ans
3/1EKTPMYECKOro NoAA B BaKyyMme.

6. MprmeHeHne Teopembl [aycca K pacyeTy 31eKTPOCTaTUYECKMX Noel 3apaXKeHHoW 6eCKOHeYHOM MA0CKOCTH,
cdepbl, Wapa v LMANHAPA B BaKyyme.

7. PaboTa No nepemeLleHnio TO4eYHOro 3apsaa B nosie To4eyHoro 3apsaga. Teopema O LMPKYAaUMM BeKTopa
HanpPAKeHHOCTN 3/1IeKTPOCTAaTUYECKOro Nos.

8. MoTeHLMan aNeKTpoCcTaTUYECKoro nNons. PasHOCTb MOTEHLMANO0B.
9. CBA3b MeXAY HaMNpPAXEHHOCTbIO U MOTEHLMANOM. DKBUNOTEHLMA/bHbIE MOBEPXHOCTY.
10. Tunbl AU3NEKTPUKOB. MNonspusauma AM3NEKTPUKOB. HanpaKeHHOCTb NosA B ANINEKTPUKE.

11. Teopema laycca AnAa 3n1eKTPOCTATUYECKOrO MOAA B AUSNEKTPUKe. YCNOBMA Ha rpaHuULe pasgena aByx
OVN3NEeKTPUKOB.

12. MpOBOAHUK B 3/1E€KTPOCTAaTUYECKOM NoJe. 3I'IEI'(TpOCTaTW-IECKOE none B NOJOCTM  NMPOBOAHWMKA.
3}1€KTpOCTaTVILIECKaﬂ MHAOYKUNA. 3I'IeKTp0CTaTM"IeCKaFI 3auuTa.



13. EmKOCTb yeauHEHHOro npoBogHWKa. KoHaeHcaTtopbl. EmKocTb  KoHAaeHcaTopoB. CoeguHeHue
KOHAEeHCaTOpOoB.

14 dHeprus cMCTeMbl 3NEKTPUYECKUX 3apAL0B. DHEPTUA 3aPAXKEHHOTO MPOBOAHMKA M KOHAEHcaTopa. dHeprua
aneKTpmyeckoro nona. O6bemHasn NJAOTHOCTb SHEPTUK.

15. dneKTPUYECKUI TOK. YCN0BUA CyLLecTBOBaHMA. Cuia M NIOTHOCTb TOKa.
16. CtopoHHue cunbl. IAC. HanpaxeHue.
17.3akoH Oma A1 OAHOPOAHOM LLenu B UHTErpanbHoi u anddepeHumnanbHom dopme.

18. ConpoTtusneHne nposogHnKkos. CoeauHeHMe NPOBOAHMKOB. 3aBMCUMOCTb CONPOTUBIEHUA NPOBOAHNKOB OT
Temnepatypbl. CBEPXNPOBOAMMOCTb.

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

20. 3akoHbl OMa gna HeOAHOPOAHOrO yYacTKa Lenu 1 Ana 3aMKHyTon Lenu. NMpasuna Kupxroda.
BOMPOCHI K BPK MO ANCUUNNINHE
Paspen «MarHeTusm»
1. MarHuTHOoe nose. BeKTop MarHUTHOM MHAYKUMWU. CUNOBbIE IMHUM MArHUTHOTO NOJA.

2. MarHuTHoe nosie NpoBOAHWKA € TOKOM. 3aKOH brno-Casapa-/lannaca. MpuHumn cynepnosmumm MarHMTHOro
nons.

3. [leicTBME MArHUTHOrO MO/ HA MPOBOAHMKK ¢ TOKOM. Cnia Amnepa.

4. ercTBME MarHMTHOTO MOJIA Ha ABMXKyLWMeca 3apsaabl. Cuna JlopeHua.

5. [BuxKeHune 3apaxKeHHbIX YacTuL, B MarHUTHOM MoJe.

6. MOTOK BEKTOpa MarHUTHOW MHAYKUMK. Teopema laycca A8 MarHUTHOTO Nons.

7. Teopema 0 LMPKYAALMY BEKTOPA MAarHUTHON MHAYKLMM B BaKyyme.

8. MarHuTHoe nose coneHonaa 1 Toponaa.

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

10. OnbITbl ®apagen. ABNeHUe 3NEeKTPOMarHUTHOM MHAYKUMK. 3akoH Papages. Mpasuno JleHua.
11. AsneHne camomnHaykumu. MotokocuennexHmne. MHayKkTMBHOCTL. 3AC CAaMOMHAYKUMN.
12. 3Heprua marHuTHoro nona. O6bemHas NAOTHOCTb SHEPTUM MArHUTHOIO NOAA.

13. MarHuTHOe none B BelLecTBe. MarHMTHOE NoJsie aTOMOB U MOJIEKY .

14. Tunbl marHeTUKoB. [ina-, napamarHeTnsm.

15. BeKTop HamarHMYeHHOCTW. HaFIpFl)'KeHHOCTb MarHuTHoro nonda. MarHuTHaA BOCMIPUMMYMBOCTb M MAarHUTHaA
NPOHNLAEMOCTb.

16. 3aKOH NOAHOrO TOKa A1 MAarHUTHOTO MO/A B BELLECTBE.

17.0cHoBbl Teopun MaKcBenna ans 3N1eKTPOMarHMTHoro nons. YpasHeHus MaKcBenna B MHTerpanbHon popme.
Paspgen «KonebaHusa v BONIHbIN

1. KonebatenbHble npouecchl. FapMoHUYECcKMe KoebaHna U X XapaKTEPUCTUKMN.

2. MexaHunyeckue rapmoHudeckme KosiebaHus. FapmoHMYeckunii ocunnnaTop. MpyXsuHHbIN, Gusnmdeckunii u



MaTEMATUYECKUIA MAATHUKM.

3. CBoboAHble rapMoHUMYecKkme KonebaHus B KosiebaTeNnbHOM KOHTYpe.

4. CnosKeHue rapMoHUYECKUX KONebaHMi O4HOro HanpaBiaeHUA U OAMHAKOBOM YacTOTbI.
5. CnoxeHue ABYX B3aMMHO NeprneHAMKYAAPHbIX KoNebaHU 0AMHAKOBOM YacTOTbl.

6. 3aTyxatowme KonebaHusa. ABToKonebaHUsA. BbIHyKAeHHble KonebaHuA. Pe3oHaHc.

7. BoniHbl. Mpupoaa v knaccudurKkauma BoaH. YpaBHeHue beryuieit BoiHbl. XapakTepuctuka BonH. dasosasn
CKOPOCTb BOJIHbI.

8. DNeKTPOMarHUTHbIE BO/HbI M UX CBOMCTBA. BekTop YmoBsa-MNoiHTMHra.
Paspen «BonHoBaA 1 KBaHTOBAA ONTUKa»
1. MHTepdepeHLMa cBeTa. YCI0BUA MAaKCMMyMa U MMHUMYMa Npu UHTepdepeHumnn. OnbIT FOHra.
2. Andpakuna ceeTa. Ycnosua HabnogeHma andpakumn. MpuHumn MNolireHca-PpeHens.
3. MeTog 30H ®peHens. CBoicTBa 30H PpeHena. 30HHaAA NAACTUHKA.
4. Andpakuunsa ®payHrodepa Ha NJOCKON Wenm NnpyM HOPMabHOM NaJeHum CBeTa.
5. Andpakumna ®payHropepa Ha gUdpPaKLMOHHON peLleTKe.
6. Incnepcua ceeta. HopmanbHaa 1 aHOMabHaA gucnepcuma.
7. NMonapusauma ceeta.
8. TennoBoe M3yYeHMe 1 ero xapakTepucTMkn. AbContoTHO YepHoe Teno.
9. 3aKoH Kupxroda. PaBHOBECHOCTb TEMNNOBOrO U3NyYEHUA.
10. 3aKoHbl CTedaHa-bonbumaHa, cmelLeHma BuHa.
11. ®opmynbl Penes-LxuHca 1 MNnaHKa. N’MnoTesa o KBaHTOBOM NPUPOAE TEMNI0BOIO U3NYYEHUS.

12. Buabl poTtoaddeKkTa. 3aKkoHbl BHellHero ¢potoaddekTa. YpaBHeHME IMHLWTENHA ANA BHELWHErO
doToadoekrTa.

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

15. /InHenyaTbI cneKkTp atoma Bogoposa. Cepun NlalimaHa, banbmepa, MaweHa, bpekeTa, MdyHAaa.
Ob6o6uieHHan popmyna banbmepa.

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



