banakoBCckuii HHKEHEPHO-TEXHOJOTUYECKUN HHCTUTYT — (hritnai GpeaeparbHOTO
rocyJIapCTBEHHOTO aBTOHOMHOT'0 00Pa30BaTeIbHOTO YUPEKIESHUS BBICIIIETO 00pa30BaHUs
«HaroHanpHbIN UCCIIEN0BATENBCKUM ANepHbIA YHUBEPCUTET « MU DN

@akynapTEeT aTOMHOW SHEPTETUKHU U TEXHOJIOTUI
Kadenpa «« ®Puznka 1 eCTECTBEHHOHAYUYHbIE TUCIUIUINHBI

PABOYASA ITPOTPAMMA
no nucuuruinHe «Oommas gusuka (BOJIHBI U ONTHKA)

CnenuajbHOCTh
«14.05.02 AtomMHBIE CTaHIMNU: IPOEKTUPOBAHUE, IKCILTYaTAlNsI U UHKUHAPUHT

OcHoBHas HpO(l)eCCI/IOHaJILHaSI 06p330BaTeﬂbHaﬂ nmporpamma
«Cuctemsl KOHTPOJISI U YIIPABJICHUSA aTOMHBIX CTaHITHI

KBanupukanusi BbIyCKHUKA
Nnxenep-dusnx

®opma 00ydeHust
Ounas

bamakoBo 20



]_ICJIL OCBOCHUA NUCHHUILIMHBI:

Lenp mpenonaBaHusl JUCHMIUIMHBL OCBOCHHE (DYHIAMEHTAIBHBIX Pa3lelioB  (HU3UKU
IIOCBAILLEHHBIX CBETY M ONTHUYECKUM SBJICHHUAM. B pamkax MaHHOro Kypca IIPEUMMYIIECTBEHHO
paccMaTpUBAIOTCSL BOIPOCHI, CBSI3aHHBIE C KOJICOAHWUSMH M BOJIHOBBIMH IIPOLIECCAMU: SIBICHUS
uHTephepeHH, TU(PaKINY, PacIPOCTPAHEHHUS CBETa B M30TPOMHBIX M AHM30TPOIHBIX CpEAax,
3HaKOMCTBO C METOJAMHU HUX HaONIOAEHUS U HKCIEPUMEHTAIBHOIO MCCIEeI0BaHUSA, IPUMEHEHHE UX
JUI PEILICHUSI KOHKPETHBIX 3a/1a4.

3azayy U3y4eHUs TUCLUIUIVHBIL

- HU3y4eHHUe KoJeOaHuil U BOTHOBBIX IPOIIECCOB;

- u3y4yeHue pyHAaMEHTATbHBIX 3aKOHOB ONTHKH;

- OCBOCHHE METOJIOB PEIICHUS TUITUYHBIX (PU3NUECKUX 33]a4;

- U3y4YCHHE METOOB IPOBEIEHUS (PU3MUECKOTO HIKCICPUMEHTA;

- CTYJEHT JIOJDKEH OBJIAJIETh HaBBIKAMU 00pabOTKU Pe3ybTaTOB U3MEPECHHUIA, B TOM YHCIIE U C
npumeHenuem I1K.

Mecto qucuuiinabl B cTpykrype OOII BO

Juctunnuna «O61mas ¢pusuka (BOJHBI U ONTUKA)» 0a3upyeTcs Ha IUCHUIUIMHAX:
MareMaTHueCcKuil aHau3;
AHamuTHYECKasi TEOMETPUS;
BexTopHBII 1 TEH30pHBIN aHAINU3;
Oo6mas ¢usuka (MexaHHKa);
Oo6mas ¢pusnka (MOJICKyJIsIpHAst (PU3MKA M OCHOBBI CTATUCTUICCKOW TEPMOTUHAMUKH );
OO6mas pusuka (3MEKTPUIECTBO U MAarHETH3M);
HNudopmaruka.

3HaHUs, TOJYYCHHBIC [0 OCBOCHUIO JUCIMIUIMHBI, SBISIOTCS Oa30BBIMU IS W3YYCHUS
OCHOBHBIX JUCHHUIUIMH, (OPMUPYIOUINX KOMIETEHTHOCTHYIO MOJENb BBHITYCKHUKAa M MPOdUiIb
MOJATOTOBKH.

Komnerenuuun oOyuyawmerocs, (opmMupyembie B pe3yJibTaTe OCBOCHHSA
AUCHUIIJINHBI
B mpormecce ocBoeHusi JaHHOW AMCHUIUIMHBI Y CTYIEHTa (POPMUPYIOTCS CIETYIOIINE
KOMIICTCHIIHH:
Ob6menpodeccnonanbHbIe
Kon

HanmenoBanue
KOMIIETEH Kon n HanMeHoBaHME HHIMKATOPaA JOCTUKEHUS
KOMIIETEHIINU
AU

OIIK-1 Cnocoben  ucnonb3oBath | 3-OIIK-1 3HaTh: 6a30BbIE 3aKOHBI €CTECTBEHHOHAYYHBIX
6a3oBbIC 3HAHUS | JUCIUIUIAH; OCHOBHBIE MaTeMaTHYeCKHE 3aKOHBI;
€CTeCTBEHHOHAYYHBIX OCHOBHBIE (DM3MUECKHUE SIBIICHUS, MPOLECCHI, 3aKOHBI U
JUCLUTUTMH B | TpaHUIIBI UX TNPUMEHUMOCTH; CYIIHOCTh OCHOBHBIX
npodeccCuOHATHHON XAMAYECKHX  3aKOHOB W SIBIIGHUH;  METOJBI
NEeSITETbHOCTH, TPUMEHSTH | MATEMAaTHYECKOTO MOJCITHUPOBAHHS, TEOPETUYECKOTO H
METO/ABl MaTEeMaTUYECKOIO | HIKCIIEPUMEHTAIBHOTO UCCIIEA0BAHUS

aHanmu3a U mozenupoBanus, | Y-OIIK-1 VYmeTb: BBIABIATH €CTECTBEHHO-HAYUYHYIO

TECOPECTUUCCKOT'O " | CYIIHOCTb npo6neM, BO3HHKAKOIIUX B Xo4e




AKCIIEPUMEHTAILHOTO npodeccnoHabHON AEeITeTbHOCTH, MIPUBIICKATH IS UX
HCCIICAOBAaHUS. pEIIeHUs COOTBETCTBYIOIINI (PU3UKO- MaTeMaTHUECKUN
arnmapar
B-OIIK-1 Bnanerb: MaTeMaTUYE€CKUM amnmapaTtoM s
pa3paboTKu MOJEJIe MPOIECCOB U SIBJICHHM, PEIICHUs
MPAKTUYECKUX 3aja4 npodeccrnoHaIbHON
JIeITEILHOCTH;, HaBBIKAMU HCIIOJB30BaHUS OCHOBHBIX
001meu3nIeCKUX 3aKOHOB U ITPUHITUIIOB
YHUBEpCAIbHBIC
Kon
HaunmeHnoBanue
KOMIIETEH Kona u HauMeHOBaHME UHIMKATOPA JOCTHUKEHUS
KOMIICTCHITIH
805071
YK-1 Cnocoben  ocymectBiATh | 3-YK-1 3HaTh: METOIBI CHCTEMHOTO M KPUTHYECKOTO
KPUTHYECKUI aHAIM3 | aHaJIM3a; METOIAUKHA pPa3pabOTKH CTpAaTeTud JCUCTBHI
POOJIEMHBIX CUTYyalluid Ha | JJIS BBISBJIICHHS M PEIICHUS TPOOJIEMHOM CUTYyaINH
OCHOBE cucteMHoro | Y-YK-1 VmMerb: mnpuMeHsITb METOJAbl CHUCTEMHOIO
IOJIX0/1a, BBIPA0aTHIBATh | ITOAX0/Ia W  KPUTHYECKOTO aHaIM3a IMPOOIECMHBIX
CTpaTEruto ACUCTBUI. CUTyalluii; pa3pabaTbiBaTh  CTpAaTerHi0  JICHCTBUM,
MIPUHUMATh KOHKPETHBIC PEIICHUS IJIs €€ peau3aluu
B-YK-1 Bumagerb: METOHOJIOTHEH CHCTEMHOTO H
KPUTUYECKOTO  aHajgu3a  MNpOOJEMHBIX  CHUTYyalluid;
METOJMKAaMH TIOCTAHOBKH I1EJIH, OMPECICHHUS CITOCOO0B
€¢ JIOCTHIXKEHUS, pa3pabO0TKH CTpaTeruil ACHCTBUI
VKE-1 Cnoco0eH  HMCHOJIB30BaTh | 3 -YKE-1 3HATH: OCHOBHEIC 3aKOHEI
3HAHUS €CTECTBEHHOHAYYHbIX JUMCIUILINH, METO/IBI
€CTECTBEHHOHAYYHBIX MaTeMaTHYECKOTO aHajau3a n MOJIETTUPOBAHUSI,
JUCIHATLINH, MIPUMEHSATH | TEOPETUUECKOTO U IKCIIEPUMEHTAILHOTO UCCIICI0BAHMS.
Meroabpl Mmatematudeckoro | Y-  VYKE-1 yMmerp: wucnonp3oBaTh MaTeMaTHUYECKUE
aHaJIn3a U MOJEIHPOBAHUS, | METOJIbI B TEXHUYECKUX IPUIIOKEHHIX, PACCUUTHIBATH
TEOPETHYECKOTO U | OCHOBHBIE YHUCJIOBBbIE XApPAKTEPUCTUKU  CIy4alHBIX
AKCIIEPUMEHTAILHOTO BEJIMYMH, pEIIaTh OCHOBHBIE 3a/laud MaTeMaTUYECKOU
HCCIICAOBaHUS B | CTAaTUCTHKH; PEIIaTh TUIIOBBIC PACUETHHIC 3a/1aUH.
MOCTaBJICHHBIX 3aJ1auax B-YKE-1 Bianers: MeTOIaMU MaTEMAaTHYECKOrO aHAIN3a
Y MOJEIMPOBAHMS; METOJAMU PEIICHUS 3a/1au aHalIu3a u
pacuera XapaKTEePUCTHK buznyeckux CHCTEM,
OCHOBHBIMH TpHeMaMu 00pabOTKHU IKCIIEPUMEHTATbHBIX
JNAHHBIX,  MeToJaMH  pabOThl C  TPUKIATHBIMHU
MIPOrpaMMHBIMHU IPOYKTaAMHU.

38113‘11/1 BOCIIHTAHHUS, P€Aa/IN3yEMbIC B pPaMKax 0CBOCHUA JTUCIHUIIINHDBI

| Hanpasnenue/ ‘ Co3nanne

‘ Hcnoap3oBanue

BogJieuenue




ey YCJIOBHIA, BOCIHUTATEIbHOIO MOTEHIIHAJIA | PA3HOIJIAHOBYIO
o0ecneyuBaOIIM | y4eOHBIX JUCHUNINH BHEY4eOHYI0 /1eATeJIbHOCTD
X

Ipodeccuonans | - hopmuposanne | Vcrnonp3zoBanue 1.Opranusanus Hay4HO-

HOe U TPY/I0BO€ | KYJIbTYpBI BOCIIUTATEIbHOTO NOTEHIIMAJIA MPAKTUYECKUX KOH(PEpEeHINH

BOCIIMTAHHE UCCJIEI0OBATENbCK | JUCIUILUIMH Y BCTPEY C BEAYIIUMU
Ol ¥ MHKEHEPHOH | TPO(heCcCHOHATLHOTO MOIYIIS creuagucTaMu
JeATEIbHOCTH it hopMHUpOBaHUS NpeAnpUsITHI TOpOJa U
(B16) WHXXEHEPHOI'O MBIIICHUS U BETEpaHaMU aTOMHOMU

WHXEHEPHOU KYJIbTYpPBI 32 CUET
MPAKTUYECKUX CTYIEHYECKUX
HCCIIEIOBaHUI COBPEMEHHBIX
MIPOU3BO/ICTBEHHBIX CHCTEM;
MIPOEKTHOM 1eATeIbHOCTH
CTYJEHTOB I10 pa3paboTKe U
ONTUMHU3ALNU TEXHOJIOTHYECKUX
CUCTEM, CBS3aHHOM C pelIeHuEM
pEaIbHBIX MTPOU3BOJICTBEHHBIX
3a7a4; IPOXOXKICHUS Yepe3
pa3zHooOpa3HbIe UTPOBBIE,
TBOpYECKHE, (PeCTUBAIBHBIC
(dhopMbI, TpeOyroIIre aHaIn3a
CJIOKHOI'O 00BbEKTa, IIOCTAHOBKH
OTHOCHUTEIIHO HETO
peoOpa3oBaTeIbHBIX 33024 s
WX ONTHUMAJILHOTO PEIICHHUS.

OTpaci.
2. Opranu3zanus u
IPOBEICHUE MTPEIMETHBIX
OJIUMITUA/ U YYACTHE B
KOHKYypCax
npodeccnoHaIEHOTO
MacTepcTBa.

3.YuacTtue B €XeroIHbIX
aKIUSIX CTYACHYCCKHX
CTPOUTEIILHBIX OTPSIOB

CTpykTypa u coaepkaHue y4eOHOM IMCIUTITHHbI
JlucuuninuHa mpernojaercs cryneHtam B 4-oM cemectpe. OOmias TpyIOEeMKOCTb JUCLUIUIIMHBI
COCTaBJIsACT 4 3a4eTHHIX eauHMII, 144 ak. Jaca.

Kanenpapubiii niian

Ne | Ne HaunmenoBanue pasnena Bunbl yueOHOM 1esTebHOCTH Atrtecta- | Makcumanb
P (Tempr) (gac.) s -HbIN Oas
a | e JHMCIUTLTHHEI o ° pazzmena | 3apaszen
3| M i 2 = (dbopma)
o | Bl o = & § O
¢ S| E| 2| £ 5
1 A = 3 é
a = =
1] 2 3 4 6 7 8 9 10
KonebarenbHoe T1 25
L [ — 20 4 4 2 | 10
12 CrnexrpanbHoe 1 ) ) ) 5
pasyoKeHne
13 | Kunemaruka BONHOBBIX 11 9 5 5 5
IPOLIECCOB
1.4 | Vnrepdepenims cBera 17 4 2 1 10
1.5 | udpaxmms cera. 17 4 2 1 10
1.6 | Tomspusanus cBera. 12 2 4 1 5




17 [TonHoE BHYTpEeHHE o ) . .
OTpa)KeHHE.

1.8 PacnipocTpanenue cBera B
AHU30TPOITHOM Cpee. 8 2 B 1 5

1.9 | Knaccnueckas
3JICKTPOHHAS TCOPHS 8 9 i 1 5
JTCTICPCHHL.

2 | 2.1 | Paccesnue cBera B T2 25

HEOJTHOPOJTHOM cpeie. 8 2 B 1 >

2.2 | OnTHKa IBWXYIIHXCS CPE].
[IposiBrieHHE TBUKCHUS
Cpelbl B 8 2 i 1 5
HHTEP(HEPCHIIMOHHBIX
OTIBITaX.

2.3 | 3akon Buna. ®opmyna
Panesi-JxuHca. 8 2 B 1 S

2.4 | KpaHTOBas ONTHKA .
DOTOHEL. 8 2 B 1 5

Hroro 3a 4 cemecTp 1f§1/ 32 16 [16/12| 80
Bun npomMexxyTouHOM aTTeCTIHH ] 50

* - COKpaleHHOEe HauMEeHOBaHNE (POPMBI KOHTPOIIS
** - cymMMa MakCUMallbHbIX 0ayutoB AoJpKHA OBITH paBHa 100 3a cemecTp, BKIIIOYast
3aueT U (WIK) SK3aMEH

CoxpameHHoe HaMMCHOBAHHUEC q)OpM TCKYLICTO KOHTPOJIA U aTTCCTallU pa3aciioOB:

O0o3Hauenue ITosHoe HauMeHoOBaHue
T TectupoBanue
C) DK3aMeH

Coaep:xaHue JIEKIMOHHOTO Kypca

YueoHo-
TeMbl JTeKUMH. Bcero
MeTOAMYeCKoe
Bomnpocsl, oTpadaTsiBaeMble Ha JIEKIIUHA 4acoB
olecneyeHue
1 2 3
KonebarenbHoe  nBwkeHue. Bunpbl  konebanuii.  ['apmonuueckue
KoneOaHus Kak mpocTedmmi Buj KoneOanuil. CroxeHue KoyeOaHHid, 4
METOJI BEKTOPHBIX JuarpaMM. [apMOHMYECKMH UM aHTapMOHMYECKHUI
OCHMJUIATOP M MX MpUMepbl. MareMaTHuecKuid U (U3UYECKUl MAasTHHUK.
KonebarenbHbIN KOHTYD. OU [1-5]
CrnekTpajibHoe  pazsiokeHue.  DU3NUeCKHil  CMBICH  CIIEKTPAJIBbHOTO 2 JIU [6-16]
pasnoxeHnusa. Teopema @ypre. Ilpumepsl pasnoxenus Pypbe Ha WP [17-20]
KOHKPETHBIX (PM3UYECKUX MTPOoIIeccax; KoJeOaHus CTPYHBI.
KunemaTnka BOJHOBBIX MPOILIECCOB. BHabl BOJH M UX XapaKTEPUCTHUKH.
Ilonepeunble W MOPOJOJIBHBIE BOJHBL. BOJHOBOE ypaBHEHHE IUIOCKOM 2
YIOPYro M IUIOCKOW 3JIEKTPOMATHUTHOW BOJIHBI; PE3YJbTAT PEUICHUS
JTAHHOTO YpaBHEHUsI — YPAaBHEHUE BOJIHBI.




Untepdepenuus cera. KorepentHocts B ontuke. OcyliecTBIeHHE
KOTepEeHTHBIX ~ BONH B onrtuke.  WuTtepdepomerppl.  Crosume
9JIEKTPOMAarHUTHBIE BOJIHBI.

Hudpakuus  cera. [lpunnmun  [tolirenca-®Openens.  Judpakmms
Openens.  Judpakmus Dpaynrodepa. Pazpemaromas crnocoOHOCTH
ontudeckux npubopos. ['ayccoB myuok cBera. [udpaximonnas pemerka.
duznyeckue MPUHLHUIII rojorpaduu.

[lonspusaius ceera. PacpocTpaneHnue cBera yepes rpaHuily AByX Cpen.
Dopmyinbl OpeHENs U CIEICTBUS U3 HUX.

[losiHOE BHYTpeHHE oTpaxeHue. OTpaxeHUe CBETa IOBEPXHOCTHIO
MeTaisIoB. D((eKT BpalieHrs HanpaBiIeHUs MOISIPU3ALIH.

PacnpoctpaHeHue cBera B aHn30TponHou cpene. [lomsapusanmonsbie
YCTpOICTBA.

Kiaccuueckas diiekTpoHHAs Teopus aucnepcuu. Ilorsolnenue caera.

OMU [1-5]

Paccesnue cBeTa B HeoJHOpoaHOM cpeae. HennHeliHas onTuka.

1M [6-16]

OnTyka aBrkymmxcs cpell. CKOpoCcTb CBETa U METOIBI €€ U3MEPEHUS.
[IposiBiieHNE IBUKEHUSI CPE/Ibl B MHTEPPEPEHIIMOHHBIX OmnbITaX. Dddext
Jloruiepa B OITHKE.

P [17-20]

KBantoBas ontuka

TennoBoe uznydyenue. M3nydarenbHasi ¥ moryiomniareabHasi CIOCOOHOCTH
BEI[ECTBA UX COOTHOIIEHHE. MOellb aOCOMOTHO YEPHOTO Telia. 3aKOH
Credana-bonbsivana, hopmyna cmemienus: Buna. @opmyna Panes-
[Ixunca. OrpaHUYEHHOCTh KJIACCUYECKOM TEOPHH U3ITYUCHHUS.

J1eMeHThI KBaHTOBOTO moaxoaa. ®opmyna [Tnanka. ®oToHbI.
Doto3ddekT.

HToro

32

IlepeyeHb NpPaKTHYECKUX 3aHATHHI

Tema npakTuyeckoro 3anatTus. Bornpocel,
oTpadaTbiBaeMble Ha PAKTHYECKOM 3aHATHH

Bcero
JaCOB

YueoHo-
MeETOANYEeCcKoe
o0ecreuyenue

1

3

KonebarensHoe  jaBwkenue. Buabpl  komnebanuit.  [apmoHMYeckue
KoneOaHus Kak mpocTedmmid Buj KoneOaHuil. CroxeHue KoyeOaHHid,
METOJZl BEKTOPHBIX JuarpamMM. [‘apMOHMYECKMH U aHrapMOHMYECKUU
OCLUMJUIATOP U MX NpUMepbl. MareMaTHuecKuil U (U3NYECKUI MasTHUK.
KoneOaTenpHbli KOHTYP.

CrektpanbHOoe  paznokeHue.  DU3NYecKuil  CMBICT  CIEKTPAIBLHOTO
pasnoxenua. Teopema @ypwe. Ilpumepsl pasnoxenus Pypbe Ha
KOHKPETHBIX (PU3MYeCKUX Ipolieccax; KoJeOaHusi CTPYHBI.

OW [1-5]
TV [6-16]

KuHeMaThKa BOJIHOBBIX IPOLIECCOB. BHIBI BOJH M MX XapakTEPUCTHUKH.
[lonepeunble M TPOAOJBHBIE BOJHBL. BOJHOBOE ypaBHEHHE ILIOCKON
YIOPYro M IUIOCKOW 3JIEKTPOMATHUTHOW BOJIHBI; PE3YJbTAT PEUICHUS
JTAHHOTO YPaBHEHUsI — YPABHEHHE BOJIHBI.

P [17-20]

Untepdepenuus cera. KorepentHocth B onTuke. OcyliecTBIeHHE
KOIepeHTHbIX  BOMH B onTtuke.  Mutepdepomerprl.  Crosune
2JIEKTPOMAarHUTHBIE BOJIHBI.




Judpakmmst  ceera.  Ilpunmun  Tioiirenca-®penens.  Audpaxmus
Openensa.  udpakmus  Dpaynrodepa. Pazpemaromas crnocoOHOCTh
ontudeckux npubopos. ['ayccoB myuok cBera. [udpaximonnas pemerka.
dusnueckre NPUHIMIIBI FOJI0rpauH.

[lonspuzanus ceera. PacipocTpanenue cBera uepes rpaHuily ABYX Cpeq.
Dopmysibl OpeHeNs U CIEACTBUSA U3 HUX.

[HosnHoe BHyTpeHHE oTpaxeHue. OTpaxeHUe CBETa IOBEPXHOCTHIO
MeTai10B. D (eKT BpalieHus: HanpaBieHUs MOJISPU3AIUH.

PacnpocTpaHeHue cBeTa B aHU30TponHou cpene. [lonspusannonnbie
YCTPOWCTBA.

Kraccudeckas 3JIEKTpOHHAS TeopHs aucrepcun. [lornomnienne caera.

Paccesnue cBeTa B HEOIHOPOIHOU cpene. Hennuelinasa onTuka.

OH [1-5]

Onruka axymmxcs cpea. CKOpocTb CBeTa U METOJIBI €€ H3MEPEHUSL.
[IposiBieHne IBMKEHHS Cpe/ibl B MHTEP()EPEHIIMOHHBIX OMNBITaX. DPPEeKT
Jlomiepa B ONITHKE.

T [6-16]
P [17-20]

KBantoBas ontuka

TennoBoe uznydyenue. M3nydarenbHasi ¥ moryomnareabHast CIOCOOHOCTH
BEI[ECTBA UX COOTHOIIEHHE. MOellb aOCOMOTHO YEPHOTO Tela. 3aKOH
Credana-bonbsivana, hopmyna cmemienus: Buna. @opmyna Pasnes-
[Ixunca. OrpaHUYEHHOCTh KJIACCUYECKOM TEOPHH U3ITYUCHHUS.

J1eMeHThI KBaHTOBOTO moaxoaa. ®opmyna [Tnanka. ®oToHbI.
DoTo3ddeKT.

Hroro

16

IlepedyeHb 1a00paTOPHBIX padoT

HanmenoBanue 1adopatopHoii padoTbl. 3agaHus,
BOIIPOCHI, 0TPadaTbIBaeMble HA J1a00PATOPHOM 3aHATHH

Bcero
JacoB

Y4yeoHO-
MeETOANYEeCcKoe
ob0ecreueHue

1

3

BBoaHoe nabopaTopHOe 3aHATHE, MHCTPYKTAX 110 TEXHUKE 0€30MacHOCTH
Jlabopamopnas paboma «MaTeMaTHUECKUI MAaSTHUK.
KonebarenbHoe ABMKEHUE.
Bunpl konebanuii. ['apmonmdeckue koneOanus. CrokeHne KojieOaHUM,
METO/I BEKTOPHBIX JHATPAMM.

Vlabopamopnas paboma «VIccienmoBaHue 3aTyXalolUX KOJIeOaHWN B
KoJ1e0aTeIbHOM KOHTYpPE IPHU TIOMOIIN OCIHIIIOrpada.

Bunsl konebanuil. Koadduuuenr 3aryxanus. Jlorapudpmudeckuit
JIEKpeMEHT 3aryxaHus. JIoOpoTHOCT KoaeOaTeIbHON CUCTEMEL.

Jlabopamopnas paboma «OnpeneneHnue XapaKTePUCTUK CBETOBOM
BOJIHBI C TIOMOIIBIO TU(GPAKITIOHHON PEIIETKIY.

OnemeHnTsl Dypre-onTuku [IpencraBnenue rapMoHHUECKUX KosneOaHUi B
KOMIUIEKCHOM IIIIOCKOCTH. Psan @ypwe u unrerpan Oypee.

OW [1-5]
IV [6-16]
1P [17-20]

Jlabopamopnasa  paboma  «IlomydeHue  MOISPU30BAHHOIO  CBETA.
[TonrBepxkaenue 3akoHa Manrocay.

Kunematuka BONHOBBIX nporneccoB. Ilomepeunsle U NpoaOJbHBIE
BOJIHBL. BOJIHOBOE ypaBHEHUE IUIOCKOM YIPYroM M 3JIEKTPOMAarHUTHOU
BOJIHBI, PE3YJIbTAT PELICHUS [JAaHHOTO YPaBHEHHS — YPaBHEHUE BOJIHBI.
[Ipumepsl.

Jlabopamopnas paboma «Konbuia HeroToHa».
Unrepdepenims u mudpakuus BogH. CrlokeHHe Kojie0aHWM IS JBYX
KOT€PEHTHBIX UCTOYHHMKOB. MHTepdhepeHns Ha TOHKUX IJIEHKaX.




Jlabopamopnoti paboma «ONTAYECKAN TTHPOMETPY 4
KBanroBas ontrka. TernmoBoe n3mydyeHNe U 3aKOHBI H3Ty4eHHUsT a0COIOTHO
YEepHOTO Tela.

HUroro 16

3anaH1/m JJIA CaMOCTOSITEJILHOM paﬁoTLI CTYACHTOB

Bcero
Bomnpocsl 111 caMOCTOSITEILHOTO U3YUYeHUs (3a1aHusl)

qacoB

Yyeono-
METOANYEeCKoe
odecmeueHue

1 2

3

KonebarensHoe IBHKEHHUE. 10

Buner konebanmii. ['apMoHudeckrwe KoneOaHUS KaKk TMPOCTCHIIHIA BHUJY

KOJIeOaHUH.

l'apMOHMYECKHIT W AHTAPMOHMYECKUWA OCHWUIATOP M MX [PHUMEPBL.
Matemaruyeckuii u pusnueckuit MasTHUK. KonebareabHbIN KOHTYP.

CrnoxeHue KoJ1e0 aHHfI, METOJ BCKTOPHBIX JAuarpamm.

CrexTpaiabHOE pa3JIOKEHHUE.

Du3MyYeCKuii CMBICT CIIEKTPATBLHOT0 paznoxenus. Teopema Dypbe.
[Tprmeps! paznoxenus: Oypbe Ha KOHKPETHBIX (DU3HMUYESCKUX MPOLECCax;
KOJICOAHUS CTPYHBI.

KuaemaTnka BOJIHOBBIX IpOoncCCoOB.

Buapl BodH U MX XapakTepucTuku. llomepeuHble M MpPOMOJIbHBIE BOJHBI.
BonHOBOE ypaBHEHHE IUIOCKOM YIPYrol M IUIOCKOM 3JIEKTPOMarHUTHOMN
BOJIHBI; PC3YJIBTAT PCIICHUA JAHHOI'O YPABHCHUA — YPABHCHUC BOJIHEBI.

OU [1-5]
TV [6-16]
1P [17-20]

Untepdepenuus cpera. KorepeHTtHocTsh B onTuke. OcylecTBiieHHe
KOrepeHTHbIX ~ BosH B ontuke.  Hutepdepomerpbl.  Crosume
3JICKTPOMArHUTHBIC BOJIHBI.

10

Hudpakmus cera. [Ipunmun [oiirenca-Openens. Jdudpakmus Dpenens.
Hudppakuuss DPpaynrodepa. Paspemaromas crnocoOHOCT  ONTHYECKUX
npubopos. ['ayccoB mydok cBera. JludpakuuonHas pemerka. Ousndeckue
IPUHIMIIBI ros1orpaduu.

10

Honsipusanus ceeta. PacnipocTpaneHne cBeTa 4epe3 rpaHuily IBYX Cpeil.
dopmyiel DpeHens u CIEACTBUS U3 HUX.

IosmHoe BHyTpeHHE oTpaxeHue. OTpaxxeHue cBeTa MOBEPXHOCTHIO
MeTasu1oB. D¢ (deKT BpallleHHs HalpaBIeHUs MOJISPU3ALIH.

PacnipocTpaHeHune cBeTa B aHU30TPOITHOM Cpee.
ITonsgpusanoHHbIE YCTPOUCTBA.

Knaccudaeckas 2iekTpoHHAsS TeopHs aucrepcun. ITornomnienue caera.

Paccesuue cBera B HeoqHOPOAHOU cpene. HenuHeiiHasa onTUKa.

OM [1-5]

Onruka aBuxynmxcsi cpea. CKopocTh CBeTa M METOABI €€ M3MEPEHUS.
[IposiBreHne IBUXKEHUS CPE/bl B UHTEP(EPEHIIMOHHBIX OnbITaX. D deKT
[Jomepa B onTuke.

TV [6-16]
VP [17-20]

TemmoBoe uznydenue. M3mydarenpHas ¥ OTIONIATEIbHAS] CTIOCOOHOCTH
BEIIIECTBA UX COOTHOIIeHHe. MoJienb abCOMIOTHO YEPHOTO Tema. 3aKOH
Credana-bonsiimana, hopmyna cmemennst Buna. @opmyna Pases-
JxuHca.

KBanrtoBas ontuka. OrpaHUYE€HHOCTh KJIACCUYECKON TEOPHH U3ITyYCHUSI.
DneMeHThI KBaHTOBOTr0 nojxoaa. ®opmyna Ilnanka. ®oTOHBL.
®oroaddext. OnpitT bote. Ipdext Kommnrona.

Hrtoro
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PacueTHo-rpaduueckasi padoTa He npeaycMoTpena yueGHbIM IIIAHOM
KypcoBasi padoTa ue npexycMorpena yueoHbIM IJIAHOM

Oo0Opa3oBare/ibHbIC TEXHOJIOTMH

[Tpu peanuzanuu ydyeOHOro Mmarepuanga Kypca HCIOJB3YHOTCS pPa3jIM4Hble 00pa3oBaTeIbHbIE
TEXHOJIOTUH, CIIOCOOCTBYIOIME CO3/IaHUI0 aTMOC(epbl CBOOOJHONM M TBOPYECKOM IMCKYCCHM Kak
MEXy IpernojaBaTesieM M CTYIAEHTaMM, TaK U B CTyJeHUeckod rpynne. Llenbto npu sToMm siBisiercs
BbIpaOOTKa Yy CTYACHTOB HAaBBIKOB M KOMIICTEHIMH, IO3BOJSIOMIMX CAMOCTOSTEIBHO BECTH
HCCIJIEIOBATENbCKYIO U HAYYHO-TI€arornyeckyo padory.

B cootBercTtBUM ¢ TpebGoBaHMsMH oOpa3zoBarenpbHOro  cranmapra HUAY MHUOU  no
cnenuanbHocTh 14.05.02 «ATOMHBIE CTaHUMM: IPOEKTUPOBAHME, SKCIUIyaTallUs M WHKUHUPHUHID
peanu3anys KOMIIETEHTHOCTHOIO IOAXO0Ja IpeLycMaTpUBaeT HIMPOKOE UCIIOIb30BaHUE B y4EOHOM
Iporecce aKTUBHBIX U HHTEPAKTUBHBIX ()OPM MPOBEACHUS 3aHATHIA:

1) pa300p KOHKPETHBIX CUTyallMil NPHU PELIEHUH 3aJad 10 KOHTPOJIbHBIM 33JaHUSM;

2) pa300p KOHKPETHBIX CUTyallMii NpU NPOBEACHUM JIEKLIMOHHBIX 3aHATHI, B TOM YHCIE B
(dopme KOIIIOKBUYMOB;

3) BHeayAMTOpHYK pabOTy B paMKaX TEKYIIMX BHEayJUTOPHBIX KOHCYJIbTAllMil C LEJIbIO
(bopMHpOBaHUSA U Pa3BUTHUS NPOPECCHOHATBHBIX HABBIKOB 00YYaIOLINXCS.

VYaenpHBI Bec 3aHATHH, NMPOBOAMMBIX B HHTEPAKTHBHBIX (DOpMax, COOTBETCTBYET paboyemMy
y4yeOHOMY M1aHy: 12 yacoB — MpakTHYECKUE

WudopmanMoHHbIE TEXHOJOTHH, WCIIOJIb3YeMble IPH OCYIIECTBICHUH 00pa30BaTEIBLHOTO
nporecca no aucuumuimHe «OOmas ¢u3nka (JIeKTpUYECTBO M MarHeTH3M)»: aKTHBHas palorta ¢
COBPEMEHHBIMH MMaKETaMH MPUKIIAJHBIX MIPOrpamMM it 00pabOTKH pe3ynbTaTOB KCIEPUMEHTAIBHBIX

nannbix (Mathsoft MathCad, Microsoft Office).

(I)OHII OLCHOYHbBLIX CPEACTB

@OH] OLIEHOYHBIX CPEJCTB 10 JAUCLUUIUIMHE 00ECIIEYNBAET IPOBEPKY OCBOCHHUS IJIAaHUPYEMBbIX
pe3ynbTaToB 0OyueHus: (KOMIETEHIMH M MX MHIUKATOPOB) MOCPEICTBOM MEPONPUSTUM TEKYIIETO,
pyOeXKHOrO M MPOMEXKYTOUHOTO KOHTPOJS 1Mo JuciumuimHe. CBs3b Mex1y (OpMHUPYEMbIMU
KOMIIETEHIUSIMH U (POpMaMU KOHTPOJISI UX OCBOEHUS MPEJCTAaBIIEHA B ClIEAYIOIIEN TabauIe:

Koa xoHTpOIMpyeMbIX
KOMIIeTeHIUi (MJIH uX
yacreil)

BxoiHO# KOHTPOJIB

HanmMeHoBanue
OIIEHOYHOTI'0 CpeCTBA

Ne KonTtposmmpyemsblie pasaensl
n/n (TemMbl), MOAYJIM TMCUMILINHBI

BOHpOCLI BXOIJHOTI'O

1 BXxo0HO# KOHTPOITH KOHTPOJIS
(MMCHbMEHHO/YCTHO)
ATrecTanus pa3/enoB, TSKYIIH KOHTPOJIb YCIIEBAEMOCTH
2 KonebarensHoe nBMKEHNE YK-1, YKE-1, OIIK-1 Tect — 1, nuCbMEHHO

CrekTpalibHOE Pa3JIoKEHUE
Wurepdepenius ceeta
Hudpaxmms csera.
[Tonspuzanms ceera.

ITonHOE BHYTPEHHE OTpaKEHUE.
PacmpocTpanenue ceera B
AHHU30TPOITHOM Cperie.

Knaccuueckas 27€KTpOHHAS TEOPHS
JUCTIEPCUM.




Koa koHTpOIHpYyeMBbIX

Ne Kountpoaupyemsie pa3iesbl N HaumeHnoBanue
KOMIIeTeHI i (WM uX
n/n (TemMbl), MOAYJIM TUCUMILINHBI . OLICHOYHOI'0 CPeaCcTBa
qacreil)
3 Paccesnue cBeta B HEOJHOPOIHOM VK-1, YKE-1, OIIK-1 TecT — 2, TUCBMEHHO

cpene. OnTHKA ABIKYIIUXCS CPE.
TIposiBieHre NBUXKEHUS CPEbl B
HHTEPPEPECHITMOHHBIX OTBITAX.

3akoH Bwuna. ®opmyna Panes-
Jxmaca. KBanroBast ontruka. ®OTOHEL.

IIpomexyTodHasi aTTecTaIus

Bomnpocsl k 3x3aMeny

1 DK3aMmeH VK-1, YKE-1, OIIK-1
(ycTHO)

OueHo4yHbIE CpeCcTBA

JUis OLleHKM 3HaHWM, yMeHUH, BilaJeHUN U (WIK) OIbITa AEATEIBHOCTH, XapaKTEePU3YIOIIUX
3Tanbl  (OPMUPOBAHMS KOMIIETCHIMH CTYJIEHTAa HCIOJIb3YIOTCS CIEIYIOUMEe BUABI OLEHOYHBIX
CPEICTB:

1. Bxoxnoit koHTposb. [IMCHPMEHHBI OMpOC, HANpaBlICHHBIH HA BBISIBICHHE IPOOETIOB B
3HAHUSX CTYJCHTOB W TOTOBHOCTH MX K IOJYYEHHIO HOBBIX 3HaHWi. OT oOywaromerocsi Tpedyercs:
OIlpe/ieIeHue TIOHSATHH, OOOCHOBaHME BBIIBUHYTHIX IIOJIOXKEHHUH, CBOOOJHOE OIEPHPOBAHUE
(aKTUYECKUM MaTEepPUAJIOM.

2. Ompoc. Llenb NOArOTOBKH K ONPOCY COCTOUT B (POPMHUPOBAHUHU y 00YYAIOLIErOCsT HaBBIKOB
aHaJIM3a TEOPETUYECKUX MpOoOJeM Ha OCHOBE CAMOCTOSTEIBHOIO M3Y4EHHUs yuyeOHON M HaydHOH
mutepatrypel. OT oOyuaromierocss TpeOyercs: BiIaJeHME H3YyYEHHBIM B XOJ€ y4eOHOro Iporecca
MaTepuajoM, OTHOCALIMMCS K paccMaTpuBaeMoOW IpoOseMe; 3HaHUE pa3HbIX TOYEK 3pEHMS,
BBICKa3aHHBIX B HAyYHOH W Y4eOHOHl nHTepaType IO COOTBETCTBYIOLIEH mpolieMe, yMeHue
COIOCTABJIATh MX MEXIY COOOH; Hamumume COOCTBEHHOTO MHEHHUS 1O OOCYKIaeMBIM BOIPOCaM M
YMEHHUE €ro apryMEeHTHPOBATh.

3. Tect. PaboTta ¢ TeCTOBBIMH 3aJaHUSIMM OCYIIECTBISIETCS KaK BO BpeMsl ayAMTOPHBIX
3aHATHUH, TaK U B MPOLIECCE CAMOCTOATEIBHOM paboThl 0OyUaromierocs. TecToBble 3aJJaHNs TO3BOJISIOT
IIPOKOHTPOJIMPOBATH CTENEHb YCBOCHUS OCHOBHBIX MOHSATHI/KATEropuid, HCIOIb3yEMBIX B U3y4aeMOi
aucuuIuiiHe. Bpems, oTBoanMmoe Ha TecT cocraBisier 90 muHyT. M3 00miero mepedHst BOIPOCOB B
CIly4ailHOM TMOpsJiKe BblOMpaeTcs 45 1uisi COOTBETCTBYIOLIErO pasjiena M IMPOBOJUTCS Ipoleaypa
OLICHMBAHMS 3HAHWUN, YMEHUH, HAaBBIKOB M (WJIM) OMBITa JESITEIbHOCTH, XapaKTEPU3YIOLIUX STarbl
(hopMUpOBaHUSI KOMITETEHIUI.

4. Dk3aMeH. OJK3aMEH 0 JUCUUIUIMHE TIPEACTaBISIET COOOW WTOTOBOE UCIBITAHUE 10
npodeccnoHanTbHO-OPHUEHTHPOBAHHBIM npobiieMawm, YCTaHaBJIUBAIOILIEE COOTBETCTBHUE
MOJITOTOBJICHHOCTH CTYJIEHTOB TpeOOBaHMSIM 0O0pPa30BaTENbHOIO CTaHAAPTA. DK3aMEH MPOBOJUTCS C
LIEJIbIO TPOBEPKH YPOBHSI U KauecTBa CPOPMUPOBAHHOCTH KOMITETEHIIUH B paMKaX COOTBETCTBYIOIIETO
JTana U MO3BOJISCT BBIABUTH U OLICHUTh TEOPETUYECKYIO U IIPAKTUYECKYIO MOATOTOBKY CTYIEHTa IS
peteHust mpodeccHoHANBHBIX 3a7au. DK3aMeH MPOBOJUTCS B MUCbMEHHOHN dopme. buset comepxut 2
Borpoca. Ha moaroroBky orBoautcst 60 MUHYT.

IlepeyeHb BONIPOCOB BXOAHOI'0 KOHTPOJIsA
1. DnexkrpomarHuTHOE B3auMOJeicTBHe. DnekTpruueckuil 3apsaa. 3akoH Kynona. [Tpunuun

CyNEPIIO3UIIIH.

2. Dnextpudeckoe nose. Pabora cun anextpocratuueckoro nois. [lorenuan. Csizb MEXIy

MOTEHIUAJIOM U HAIIPSYKEHHOCTBIO.

3. Tlorok m muBepreHuus >MeKTpocraTudeckoro mnoist. Teopema ["aycca.



10.

11.
12.
13.
14.
15.
16.
17.
18.

19.

20.
21.
22.
23.
24,
25.

26.
217.
28.
29.
30.
31.
32.
33.
34.

35.
36.
37.
38.
39.
40.
41.

[Tone anextpuyeckoro qumnosis. [unosib BO BHEIIHEM 3JIEKTPOCTATHYECKOM IOJIE.

[Tone B Bemectse. quanextpuku. [onspuzamnus qusnekTpukoB. [ToBepXHOCTHBIE M 00BEMHBIE
CBSI3aHHbIE 3aPsI/IbL.

DNEKTPUUECKOE CMELLEHUE. Y CIIOBHSI HAa IPaHULIE pa3jiena IBYX JUJIEKTPUKOB.
Brruucnenue nosneit B quanekTpukax. CerHeTOdIEKTPUKH.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IoJie. PaBHOBECHE 3aps10B IPOBOJHUKAX.
DIIEKTPOEMKOCTh YEAMHEHHOTO IPOBOAHUKA. KOHIeHcaTophI.

OHeprus MEKTPUUECKOr0 MOJIs. DHEPrUsl CUCTEMbI TOYEUHBIX 3apsI0B. DHEPIHs 3apPSKEHHBIX
IIPOBOJIHUKOB.

[TocTOSTHHBINM TOK M €T0 XapaKTepUCTHKHU. 3akoH OMa B HHTErpanbHOU U nuddepeHmanbHon
dopme. 3akon Oma ISt HEOJHOPOTHOTO Y9aCcTKA U JUIS ITOJITHOH IIETIH.

3aKoHBI pacyeTa mocTosTHHOTO ToKa. [IpaBuna Kupxroda.

3akon oy - Jlenna.

Kitaccrnueckast Teopust 3J1eKTpOIPOBOJIHOCTH METAJIOB.

DJIEKTPUUYECKUI TOK B Ta3ax. DieKTpuueckuil paspsa. [1nazma.

MarnutHoe nosie. MarautHast uaaykuus. 3akonsl Amnepa u buo—Capapa—Jlamnaca.
Teopema o mupkyIAuuy. MarHuTHOE N0JIE€ ABUKYILIUXCS 3apsJI0B.

Cuna Jlopenna. D¢ dekr Xoia.

KoHTyp ¢ TokoM B MarHuTHOM 10Jie. MarHuTHbIA MOMEHT. PaboTa o nepeMeneHuo KoHTypa
C TOKOM B MarHUTHOM IOJI€.

MaruutHoe nosze B BewectBe. Hamarununpanue Bemectsa. HanpspkeHHOCTh MarHUTHOTO
IOJISI B BEUIECTBE. Y CJIIOBHSI HA TPAHULIE ABYX MAarHETUKOB. MarHuTHbIE MOMEHTBI aTOMOB.
Knaccudukanus maruetukos. Jlua- u napamaraetusm. GeppomMarHeTu3M.

3aKOH 3JIEKTPOMarHUTHON UHAYKLIMH. SIBIeHUE caMOMHAYKINHU. IHAIYKTUBHOCTD.

Tox pu 3aMbIKaHUH U Pa3MbIKAHUH LIETIH.

B3auMHast unayKuus.

DHeprus MarHUTHOT'O TOJIS.

AKTHBHOE U p€aKTHBHOE COIIPOTUBJICHHE. 3aBUCUMOCTh IIOJTHOTO COMPOTHUBIICHHUS LIENU OT
4acTOThI IEPEMEHHOT0 ToKa. 3akoH OMa JJ1 NIEPEMEHHOTO CUHYCOUIaIbHOTO TOKA.
YpaBHEHHUs LIeTH, T TEYET IEPEMEHHBIN JIEKTPUYECKHM TOK.

SBnenue pezonanca. KonebarenbHbiii kouTyp. ®opmyna Tomcona.

I'enepanys mepeMeHHOr0 TOKa. DJIEKTPOT€HEPATOPhI U JIEKTPOMOTOPBI.

Tpancdopmarop u aBroTpanchopmaTop.

Potop BexTopHoro noss. Teopema Ctokca.

Buxpesoe anexrpudeckoe nosue. Tok cMemeHus.

Cucrema ypaBHeHuil Makcseinna B ntuddepeHuanbHON 1 UHTErpaibHON popMe.
OnexkTpoMarHuTHble konebanus. Illkana 3eKTpOMarHUTHBIX BOJIH.

[Tnockas snekTpoMarHuTHas BojiHa. PacipocTpaHeHue BOJIH. DHEPIUsl U UMITYJIbC
JJIEKTPOMArHUTHOM BOJIHBL. BekTop YMoBa-IloiHTHHTA.

Bonnosoii naket. ®a3oBas U rpynnoBas CKOPOCTb JIEKTPOMArHUTHON BOJIHBI.
MonoxpomatrnuHocTb. KorepeHTHOCTB. J[1TMHA U pasinyc KOTEPEHTHOCTH.
WuTepdepeHIiys 31eKTpoMaruuTHBIX BOJIH. CTOSYKE BOJTHBI.

Judpaxius 31eKTpOMarHUTHBIX BOJIH.

[Tonspu3zanus 3J1eKTPOMarHUTHBIX BOJIH.

DddexT Jlomaepa 1ist 3EKTPOMArHUTHBIX BOJIH.

W3nydyenne numoasHOTO BUOparopa.



42. BomHoBeaymye KOHCTPYKIIUUA. MOIBI BOJTHOBOIOB.

Bomnpocel Tekymero KOHTpoJIst
Tect- 1, TecT- 2, BoIHBI M ONITHKA

1. 3aganue
OTMeTbTE NPABHIIbHBIE OTBETDI:
SBneHus, KOTOPBIE OOBACUMIOTCS JUCTIEPCHEH CBETA:
a). OruOaHHe CBETOM MPEISITCTBUS
0). OTpPaXCHHE OT rPAHHLIBI pazaeaa 2-x cpea
B). Pa3I0KCHHC CBETA B CIICKTP TOCIC MPCIOMIICHHS
r). paiy:KHas OKpacka MBLIBHBIX ITY3bIPCH

T). paayra

2. 3aganue
OTmeThTe NPaBUIIbHBIH 0TBET:
Hudpaxuumst cBeTa — 310!
a). 3aBHCHMOCTb TMOKA3aTe I MPCIIOMIICHHS BCIECCTBA OT YaCTOTHI
0). sBICHHC OrMOAHUS BOJTHOH MPCTISITCTBHS
B). PE3yJIbTAT HATOKEHHUS KOTCPCHTHBIX BOJIH
r). Pa3I0KCHHUE CBETA B CIICKTP MOCIIE MPEIOMICHHS
J). TPCHMYILICCTBCHHAS OPHCHTALMS IUIOCKOCTH KOJICOAaHHI CBETO-
BOH BOJHBI

3. 3aganue
OTMeTbTE NPaBWILHBII OTBET:
ABCOMIOTHO Y€PHOE TENO — 3TO:
a). aOCOMIOTHO TBCPAOC TCJIO YCPHOTO IBCTA
6). uepnoe temo npu 0 K
B). TCJIO, TIOJTHOCTHIO MTOTJIOIMIAOIICC BUIAMOC H3ITYUCHHC
r). TCJO, OTPAKAOIICE BCC BHABI U3TYUCHHS
). TEJIO, MOJTHOCTHIO MOTJIOIIAOIICE BCE BHABI H3IVICHHS

4, 3Jaganue
OTMeThTEe NPABHILHBIH OTBET:
CnexTpaiibHas MIOTHOCTh SHEPreTHYCCKOH CBETUMOCTH TENIA BBIPAKACTCS
bopmynoii;
U3
R _ d v,v+dv
a). =
dv

d nocn

6). A, _ T vivtdy
=

v,v+dv

nozn
R .= dVVv,v+dv
B). s
dv
d usn

V,V+dv

aw.

V,v+dv

T). AV,T =



5. 3apanue
OTMeTBTE NPABUIBLHBINH OTBET:
INocne mpoxXorKacHUA TIACTHHKHA | CBCT IMONHOCTRIO TospusoBaH. Ecau

yroa mexxkay HanpasiacHusMa OO0 u O°O° ¢ = 30°, TO HHTEHCHBHOCTH .J, U
J5 CBsA3aHBI COOTHOLIEHHEM. . . .

6). J
B). J,
F). Jz

6. 3aganue
OTMeTbTE NPaBHIbHbBIE OTBETHI:
CKOpoCTh PacHpOCTPAHCHHS! 3JICKTPOMArHUTHOM BOJIHBI B BAKYYMC!
a). OcCKOHCYHO OOJbLIAs
6). 300 000 km/c
B). vObIBacT OOpaTHO NMPOMOPLMOHAIBHO KBAAPATY PACCTOSHUS OT
HUCTOYHHKA CBETA
r). 3000 km/c
1). 310%w/c

7. 3aganue

OTmeTbTE NPABUIBLHbINH OTBET:

Ces3b a0COIIOTHOTO MOKA3ATCIIS NPCIOMICHHS CPCIBL H €¢ SIICKTPHICCKOM
¥ MAarHUTHOM IPOHHIIACMOCTH BhIPAKACTCS (hOPMY IO

a). nz\/a
6). n=_|2%

LL
B). N=gl

r). n:E
€



8. 3axanue
OTmeThTE NPABUIBHBINH OTBET:
Hucniepcus cBeTa — 310!
a). 3aBHCHUMOCTb JJIHHBI BOJIHBI CBETA OT YaCTOTHI
0). TPAMOIMHCHHOC pACTIPOCTPAHCHHUS CBETA
B). 3aBHCHMOCTb IOKA3aTe/Isl MPEIOMJICHHS BELICCTBA OT YACTOTHI
cBeTa
r). 3aBUCHUMOCTH YIJIa MPEIOMIICHHS Ty4ya OT VIJIa NaJCHHS
J). TPEUMYIICCTBCHHAS OPUCHTALMA IUIOCKOCTH KONICOAHHH CBETO-
BOM BOJIHBI

9. 3aganue
OTMeTbTE NPaBHILHBII OTBET:
VYcnosue, HeoOxoaumo aist HAOmOACHHUS AUPPAKLIMY CBETA!
a). aMmuTyaa koaebaHui A0/mKHA ObITh MHOTO OOJIBINE PA3MEPOB
MPCHATCTBHS
0). amrumaTyza KoneOaHHH J0/DKHA OBITE CPAaBHHUMA C Pa3MEPaMH Ipe-
HMSITCTBUS
B). JIMHA BOJIHBI JOJDKHA OBITH CPABHHMA C Pa3MEPAMH MPEHS TCTBHUS
r). JJIMHA BOJHBI JOJDKHA OBITh MHOTO OOJBINE PA3MEPOB IPEHUSITCTBHS

10. 3aganue
OTMeTbTE NPAaBHILHBIE OTBETHI:
HenpepbIBHBII CIEKTP U3TYyUSHUS AAKOT:
a). TBepAelc BemecTsa mpu Temmeparype 0 K <7'<273 K
6). O KHIKOCTH IIPH BEICOKOH TEMIICPATYPE
B). TBCpPABIC, JKHIAKHC M Ta3000pa3HbIC BCIICCTBA MPHU TCMIICPATY-
pe 273 K
r). PacKaJCHHBIC TBCPABIC TCIA U ra3bl MPH BBICOKOM AABICHUU
J). PacKaJICHHBIC Ta3bl PU HU3KOM JaBICHUH

11. 3aganmne
OTMeTbTE MPABW/IbHbIH OTBET:
Eaunnua cnexTpanbHOM MIOTHOCTH 3HEPrETHUECKOM CBETUMOCTH R, 7

a). Jix/M
0). Jx/m
B). H/ M
r). Hm
12. 3ananue

OTMeThTE NMPaBHIILHBIH OTBET:
SBreHne, KOTOPOE OOBSICHICTCS MOSIPU3ALUEH CBETA:
a). orudaHuE CBETOM IIPEISITCTBUS
0). pacIICTUICHHUC Jy4Ya Ha ABA, PACIPOCTPAMSIOIINXCS B PA3HBIX Ha-
TPaBICHUSX
B). MPEIOMJICHUE Jy4ua



r). PasloKCHUE CBETA B CICKTP IMOCIIC MPESIOMIICHHS
n). paayra

13. 3ananue

OrMeTbTE NPaBHILHbBIH OTBET:

ITpu kakom yrae, no 3akoHy Maroca, HHTEHCUBHOCTE CBETA BBILICALICTO
U3 aHAIU3aTopa OVAET MAKCUMATIBHOM:

a). 60°
0). 30°
B). 0°
r). 90°
14. 3apanue

OTMeTbTE NPAaBUJIbHbIE OTBETDI:

@dopMyIsl, ONPEACIISIOIHE ATUHY CBCTOBOH BOMHBEI A (¢ — CKOPOCTH BOJI-
Hel, 1" — nepuoja konebaHWi, Vv - yactoTa KoJaeOaHH, # — MoKa3aTe1b npe-
JIOMJICHMSI CPEBI):

a). A=cT
6). A=~
C
B). A=cn
r). =<
Vv
n. A==
143

15. 3aganne
OTmMeThTE MPaBHIILHBIN OTBET:
VYron naxenus a1yua S Ha rpaHuny paszaena cpen | u 2

M
S S
i p
1 a
2 0
'
N SH
a). «a
0). i
B). B
r). i+p

q). ati
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16. 3aganue
OTMeThTe NPaBHIIbHbBIH OTBET:
CBoiicTBO cBeTa, 00BACHSIOLICE TOAYO0H UBET Heda:
a). TOrJOLICHHE
6). pacccsHuC
B). OTPAKCHHC
r). MPEIOMIICHHUE

17. 3apanue

OTMeThTe NPaBHIILHBIH OTBET:

Ycnosue Makcumyma npu Jupakyy CBETOBBIX HYYKOB HA AU(DPAKLIHOH-
HOM PCIICTKE:

a). dsing=1(2m+ l)%, (=01 2..)
0). dsing=12mA, (m=12..)

B). dsingp= iZm%, (m=0,1,2...)

r). dsneg= i(2m+l)%, (m=12,..)

18. 3aganue
OTmeTbTE MPABWIbLHBIN OTBET:
JlueluaTsiii CIIEKTP U3IYUEHUS JAOT:
a). Tasbl MPU HU3KOM JaBICHUN
6). TBepabic BewecTra npu remneparype 0 K <7 <273 K
B). TBEpPABIE, JKUIKHE U ra3000pasHble BeLiecTsa npu temreparype 273 K
I). PaCKaJICHHBIC TBEPABIC TEIA U Ia3bl IPU BBICOKOM JABICHUU
J). SKHIKOCTHU MIPH BBICOKOH TeMIEpaType

19. 3aganue
OTMeTbTe NPABUIILHbIN OTBET:
Ceer, B KOTOPOM KOJEOAHHSI CBETOBOTO BEKTOPA MPOUCXOAAT B OMPEAC-
JICHHOM, HO HCHCKJTIOUHTCIIBHOM HAMPABICHHH, HA3BIBACTCS:
a). HCTONSPU30BAHHBIM
0). YaCTHYHOTIOIAPH3OBAHHBIM
B). TUIOCKOMOJISPU30BAHHBIM
r). €CTECTBEHHBIM

BOl'[pOCbI MPOMEKYTOYHOT'0 KOHTPOJIsA

Bomnpocel k 3xk3ameny
BomnHoBoe ypaBHEHUE 17151 yIPYTHX BOJH B Ta3e M KUAKOCTH. CKOPOCTh 3BYKa.
BosiHoBOE ypaBHEHUE JUIsS TPOAOIBHBIX YIPYTHUX BOJH B TOHKOM cTepxHe. CKOpOCTh 3BYKa.
BonroBOE ypaBHeHHE. CKOPOCTH MPOIOIBHBIX U MONIEPEYHBIX YIPYTUX BOJH B TOHKOM CTEpIKHE.
[Tnockue u chepuyeckre BOTHBI. 3aTyXaHUE BOJIH.
[ToTox sHeprum B ynpyroii BosHe. Bektop YMoBa.
Crostune BOJIHBI B CTPYHE C IBYMs 3aKPEIUIEHHBIMU KOHIIAMH.
BricoTa, TeMOp 1 TPOMKOCTB 3ByKa B Taze. CBs3b BapHalluii TaBJICHUSI C HHTEHCHBHOCTBHIO BOJTHBI.
D¢ dext omepa as 3ByKOBBIX BOJIH.
Dddext [Jomnepa 1ist SAEKTPOMArHUTHBIX BOJIH.
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BonHoBoe ypaBHEHHWE 711 3JIEKTPOMATHUTHBIX BOJH B OJHOPOJHOM HM30TPOIHOM IUAJIEKTPHKE.
CKOpOCTh AEKTPOMArHUTHBIX BOJIH.

[1nockast MOHOXpOMaTH4ecKas 3JEKTPOMarHUTHAsI BOJIHA.

DHeprus JIeKTPOMarHuTHbIX BOJIH. BekTop [loitnTrHra.

WMIynibe 351€KTPOMAarHUTHOW BOJIHBI U JaBJIEHUE HA CTEHKY.

WN3nydyenne [umnonss M yCKOPEHHO JABWXKYIIErocs 3apsaa. MoIIHOCTh W auarpamma
HAIPaBJIEHHOCTH JUIOJIBHOIO U3TyYEHUSI.

N3nyyenune aunosibHOro ocumsuisitopa. BoinHoBas 30Ha. /lnarpaMma HanpaBJIEeHHOCTH HU3JIYyYEHUS
JUIIOJIS.

KoaddunmenT orpaskeHus: ¥ NpoMycKaHus MIOCKON 3JIEKTPOMAarHUTHON BOJIHBI.

[Tonsitue o cBeToBoM Jiyue. Onrtuueckas anuna mytd. [Ipunnun depwma.

KapanHaneHble TOYKH U IIJIOCKOCTH LIEHTPUPOBAHHOM onTHuecKkoi cucteMmbl. @opmyina HeroToHa.
®opMyia TOHKOU TUH3bL. ONTHYECKask CUJla JIMH3BI.

KpuBasi OTHOCHUTENBHOI CHEKTPaJIbHOW YYBCTBUTEIBHOCTH Ija3a. [I0TOK 3Hepruum u CBETOBOM
IIOTOK.

Cuuia cBeTa U OCBEHIEHHOCTb.

CBeTuMoCTb U ApKOCTb. JITaMOepTOBCKHII HCTOUHUK.

SBnenne wunTepdepennun. CrokeHHe ABYX OJICKTPOMArHUTHBIX BOJIH. L HTEHCHBHOCTH
CYMMAapHOMW BOJIHBI.

WNuTtepdepenius ABYyX HIUIUHAPUIECKUX (MM TUIOCKUX) BOJIH.

Bpemennas korepeHTHOCTSD. J[JIMHA KOTEPEHTHOCTH.

[IpocTpancTBEHHas! KOT€PEHTHOCTD, paanyc KorepeHTHocTu. OnbiT FOHra.

Crioco0b1 HaOmOIeHNs HHTEpepeHIn cBeTa. bunpusma (unm 6usepkana) Openerns.
NuTepdepeHinoHHbIe MOI0CH PABHOTO HAKIIOHA.

WuTepdepeHoHHbIe T0JIOCH paBHOW TOJIIUHBI.

WuTepdepeHinoHHbIE MOJIOCHl PABHOTO HAKIIOHA U PABHOW TOJIIIMHBI.

WuTepdepennys cBeta Ha TOHKUX IJIEHKAX.

Konbia HerotoHa.

Wutepdepomerp Padpu-Ilepo.

[Ipunuun [Mtolirenca-OpeHens U ero aHaJIUTUYECKOE BbIPAKEHUE B BUJIE MHTErpaia.

3onbl @penens. Crnupans Openens. ['paduueckoe caoxkeHne aMILTUTY.

Hudpaxius Openenst Ha KpyTriaoM OTBEPCTUH U HA TUCKE.

Hudpaxius Openens Ha Kpae MOIYIIIOCKOCTH.

Hudpaxius Openens Ha mwenu. Crnupans KopHhro.

Hudpaxus OpayHrodepa Ha 1IEIH.

JudpakiuonHas pemeTka.

[TonoxxeHue u yriioBasi MIMPUHA IJIaBHBIX MAKCUMYMOB AU(PPAKIIMOHHON PEIIETKH.

Jlucniepcus M pa3peniaronas CriocoOHOCTh TUPPAKIUOHHONW PEIETKH.

Hudpakuus pentreHoBckoro uanydeHus. ®opmyna bparra-Bynbda.

MeToabl peHTTeHOBCKOT0 aHanu3a. Jlayarpamma u geGaerpaMma.

Onnunrtudeckas ¥ Kpyropas noJisipu3alus cBeTa.

YactruHO nosisspu30BaHHbIN cBET. CTENEHb MOJISIPU3ALINN.

[Tongpu3zanus npu oTpaxeHUH U IpeJoMIIeHUH (KauecTBEeHHO). Yo bprocrepa.

Xoa nyder B OHHOOCHOM KPHUCTAJLIE.

[Tongpuzanus cBeta Mpu NPOXOXKACHUN KPUCTAUTMYECKON MIACTHUHKHU. [11acTUHKY B 4eTBEpPTh U
IIOJIOBUHY JUIMHBI BOJIHBI.

Kpucrannunueckas miacTUHKA MEXIY JIBYMsI MOISIpU3ATOPAMH.

Jliucniepcus ¥ rpynmnoBasi CKOpOCTb BOJIH.

®da3zoBas ¥ rpynmnoBasi CKOpOCTH BOJIH.

DnemeHTapHas TEOpHsI TUCIIEPCUN CBETA.

Paccesnue cBera.

OnpeneneHre TEIUIOBOTO M3IyYEHUS M €r0 XapaKTEPUCTUKH.
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. Uto Takoe «ucmycKareiabHas CIOCOOHOCTBY A aOCOJMIOTHO YEpHOro Tesna?

«DHepreTuyeckas CBETUMOCTb» R 3 abCOIIOTHO 4YepHOro Teila U ee CBA3b C «HUCIYCKATEIbHOU
CIIOCOOHOCTBIO» TA. .

Jlatb ompeneneHue aOCOJMIOTHO YEPHOTO Tela ¢ TOYKU 3peHust 3akoHa Kupxroda.

3akon Credana - bonpliMaHa u3iydeHUs aOCOTIOTHO YEPHOTO TeJa.

3akoHbl BuHa m3nmydeHuss aOCOIIOTHO YEPHOTO Teja .

B uyem cyrp runmoresb [lnanka, BBeAGHHOW KM TMpH OMNHCAHUM M3Iy4eHHS aOCOIIOTHO
YepHOro Ttena?

[Tocrynarer bopa B Moaenu aroma BOAOpOJA.

®opmyna banbmepa Ui crieKTpa HM3JIy4eHUs aToMa BOJOPOAA.

KaxoB cmbIci nenbix yucen m, n B ¢popmyiie baabmepa ¢ Touku 3penusi Teopuu bopa?
Omnpenenenre KOPIYCKYJISPHO - BOJIHOBOIO Ayalu3Ma MAaTEpHH.

CootHomenus ae bpoilns, cBs3bIBaONIME KOPIYCKYISPHbIE M BOJHOBBIE CBOWCTBA MaTepuu, U
UX COJIep KaHHUE.

VYpaBHenue OuHmTelHA I BHemHero Qororddexra. DKCrepuMeHTaIbHOE IOATBEPIKICHUE
KBAaHTOBBIX CBOMCTB CBETA.

O¢ddext KomnroHna u ero sneMeHTapHasi TEOPUS.

[HIxaja oneHNBAHUA HA DK3aMeHe
3K38.M6H HpOBO)II/ITCSI B BUAC IIMCBbMCHHOI'O OTBETA II0 BOHpOC&M, C(bOpMI/IpOBaHHBIM B 6I/IJ'IeTLI.

OrneHka 3HaHWN Ha 2K3aMEHE M HAYMCIICHHE OAJUIOB TMPOM3BOAMTCS B COOTBETCTBHH CO CIIEAYIOMICH
TaOJIMLIEH:

Ounenka no 5- Cymma

N TpeGoBanus K 3HAHUSIM HA JK3aMeHe
0AVILHOM LIKAJIe 0aJ1J10B

BBICTABIISICTCS CTY/ICHTY, €CJIM OH MOJIHO, TPAaMOTHO U 03
«OMIUYHON 43 - 50 | ommOOK OTBETMII HA BCE BOMIPOCHI, B TOM YHUCIIE U
JIOTIOJTHUTEIIbHBIC.

BBICTABJISICTCA CTYACHTY, €CJIM OH oe3 CYHICCTBCHHBIX OIINOOK
OTBCTUJI Ha BCC BOIIPOCHI, OAHAKO JOITYCKaJI OTACIIbHBIC

«XOpOoUION 36 - 42
HETOYHOCTH WU HE IEMOHCTPUPOBAJT IOCTATOYHO TIYOOKOT0
3HAHUS MaTepuaa
BBICTABJIIETCS CTY/ICHTY, €CJIM OH B OTBETaX Ha BOIIPOCHI
«y0061emeopu- 31 .35 | MPOICMOHCTPHPOBAT TONLKO 3HAHHE OCHOBHOTO MaTepHaia,

MenbHO» JIOITyCKaJll CYIeCTBEHHbIE HETOYHOCTH B OTBETAX, HEIOCTATOYHO
TE€XHUYECKHU I'PaMOTHO (POPMYIHPOBAI OTBETHI

BBICTABJISICTCA CTYACHTY, €CJIM JOITYCKAJI HCIIPABUIIbHBIC OTBCThBI
«Heydoejlemeopu- Menee 30 Ha MMOCTAaBJICHHBIC BOIIPOCHI MJIKM HEC CMOT" OTBECTUTH HA YaCTh

mejlbHO» BOITPOCOB, HE CMOT" TIOATBEPANTH 3HAHUC 3HAYNUTCIBHOU YaCTU
MaTcpHrajia.

Hrorosas OLICHKA MPEACTABJIACT coboii CYMMY 6aJ'IJ'IOB, 3apa6OTaHHBIX CTYACHTOM IIPpH BBIITOJIHCHHUN
3a)1aH1/1171 B paMKax TCKYHWIECro M IMPOMCKYTOYHOI'O KOHTPOJIA M BBICTABIACTCA B COOTBCTCTBHU C
ITonoxenuem o erI[HTHO'MOI[YHBHOﬁ CUCTCMC.

. CymMma
Onenka no 5-6ajabHoi y
0aJ1J10B 32 TpeOoBanus kK 3HAHUAM
mkaJje — onenka mo ECTS
pasaebl
OreHka «OTJIMYHO» BBICTABIIICTCSA CTYACHTY, €CIH OH
COMIIUYHOY rIyOOKO M MPOYHO YCBOWJI MPOTPAaMMHBIM MaTepHall,
- 90 + 100 | mcuepmbIBaroIle, MOCICIOBATEIIEHO, YETKO M JIOTHICCKU
A CTPOIHO €ro M3Jaraer, yMeeT TECHO YBS3bIBATH TEOPHUIO
C IPAKTUKOM.




OrneHKa «XOPOII0» BBICTABIISIETCS] CTYACHTY, €CIU OH
TBEPJO 3HAET Marepuaj, IPAMOTHO M IO CYLIECTBY
M3JIaraeT ero, He JO0IMYCKas CYIEeCTBEHHBIX HETOUHOCTEH
B OTBETE Ha BOIPOC.
Ornenka «YIOBJICTBOPUTEIHLHOY BBLICTABJISIETCS
CTYJIEHTY, €CJIM OH HMMEET 3HaHUSA TOJbKO OCHOBHOTO
«Y0081EMBOPUMENLHOY Marepuanga, HO HE YCBOWJ €ro Jerajei, IoImycKaeT
— 60 +69 | HerouHoctw, HEI0OCTaTOYHO MIPaBUIIbHBIE
E,D (hopMyITUPOBKH, HapyIIeHUS JIOTUYECKOU
MOCJIEIOBATEILbHOCTH B M3JIOXKEHUH MPOTrPaMMHOTO
Marepuasia.
OnecHka «HEYJOBJICTBOPUTETHLHOY BBICTaBJISCTCS
CTYJICHTY, KOTOPBIM HE 3HaeT 3HAYUTEIBHOW 4YacTH
«Hey0081emeopPUmMeIbHO N MPOrpaMMHOTO MaTepuasa, JOMyCKAeT CYIIECTBEHHBIE
- MeHee 60 | ommoOKwu. Kak MPaBUIIO, OIICHKA
F «HEYJOBJIETBOPUTEIHLHO» CTABUTCS CTYACHTaM, KOTOPbIE
HE MOTYT MPOJAOJDKUTH o0yueHue 6e3 JAOMOIHUTEIbHBIX
3aHATHI 110 COOTBETCTBYIOIIECH NUCIHUILIMHE.
Crynent, monyuuBmuii MeHee 60% OT MakCUMalbHOrO Oamia 3a pas3aen JUCIHUILUIMHBL WA
MIPOMEXKYTOUHYIO aTTECTAIINIO, CYUTAECTCS HEATTECTOBAHHBIM T10 IAHHOW JUCITUTUIMHE.

«xXopouioy
- 70+ 89
C,B

YueOHO-MeTOAM4YecKOe M HMHPOpMAUUMOHHOEe ol0ecrmeyeHHe  y4eOHOH

JTUCHHUILIHHBI
OcHoBHas nuTeparypa:

1. CasenseB U.B. Kypc obmeii ¢usuku. B 3-x 11. T.2. DnekrpuuecTBo U MarHeTu3M. BoOHEIL
Ontuka. VYuebHoe mocobue.-11-e wm3a. M.:"Jlawp".-2019.-496c. Pexxum  nmoctyma:
https://e.lanbook.com/reader/book/113945/#1

2. Kanammnukos H.IT., CmonabipeB M.A. OcHoBbl pusuku: B 2T. T2- D11. u31. — DNEKTPOH.

TekcToBble JaH.— M.: Jlaboparopus 3Hanui, 2017. — 609c.
Pexxum nocryma: https://e.lanbook.com/reader/book/97411/#1

3. KamamuwukoB H. II., MypaBseB-CmuproB C. C. O6mas ¢msuka. COOpHHK 3adaHHii U
PYKOBOJICTBO K peIIEHUIO 3a/1au: YuebHoe nocodue. — 2-e usf., crep. — CII6.: M3narenscTBo
«Jlanby, 2019. — 524 ¢ Pexxum nocryma: https://e.lanbook.com/reader/book/111197/#1

4. CasenneB 1.B. Co0opHMK BOIIPOCOB U 337a4 1o obmeit ¢pusuke. 6-e uzfa. crep.M.:"Jlanp".-2019.-

292c.
Pexxum noctyna: https://e.lanbook.com/reader/book/125441/#1
5. KysuenoB C.U. Kypc ¢usuku ¢ mpumepamu pemenust 3anad. Yactes |l. DnexkrpuuectBo u

MarHetu3Mm. KoneGanust u BoiHbl: YuebHoe mocodue / moa pen. npod. B.B. Jlapuonona.- 4-¢
u3 . nepepad. u nomn.- CII6.: M3narensctBo «Jlanb», 2014.-416¢.
Pesxxum moctyna: https://e.lanbook.com/reader/book/53682/#1

JlononmHUTENbHAS IUTEPATYpA:
6. HWponos WN.E. 3agauu no obmeli ¢puszuke: yuebHoe mocodbue anst By3oB/ E.M.Mponos.-9-e uzm.-
Mocksa: bunom. JIaboparopus 3nanmii, 2014.-432c.
Pexxum noctyma: https://e.lanbook.com/reader/book/94101/#1
7. Axcenosa E.H. O6mras ¢pusuka. Onruka (r71aBel Kypca): yaeoHnoe mocobue / E.H. Axcenona. — 2-
e u3 ., ucnp. — Cankr-IlerepOypr: Jlans, 2018. — 76 c. Pexxum noctyma:
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https://e.lanbook.com/reader/book/111197/#1
https://e.lanbook.com/reader/book/125441/#1
https://e.lanbook.com/reader/book/53682/#1
https://e.lanbook.com/reader/book/94101/#1

10.

11.

12.

13.

14.

15.

16.

https://e.lanbook.com/reader/book/103057/#1

CuByxuH, /. B. O0mmii kypc pusuxu: Yued. mocobue ans cTya. Gpu3nyeckux cmell. By30B. B 5-
ta T. T.4. Ontuka / 1. B. CuByxuH. - 6 € usf., crepeorunt. - M.: @usmatiur, 2002. - 792c.
Pexxum nocryna: https://e.lanbook.com/reader/book/2314/#1

Mertoanyeckue yka3aHus JUisi 0Oy4yaroIIMXCsl IO OCBOECHHUIO AMCLUIUIMHBI (MOAYJIS)
bynaBuna E.JI. Maremarndyeckuii MasTHUK. MeTOIWYECKHUE YKa3aHUsA K BBIIOJIHEHUIO
nabopaTopHOW paboThI MO (U3MKE IS CTYACHTOB BCEX CIEIUAIBLHOCTEH M GopM 0OydeHHS.-
MUOU: Konunpunrep BUTHU, 2015.-16c¢.
bynasuna E.JI. ®u3nyeckuii MasTHUK. MeToaMUeCKUE yKa3aHUs K BBIIIOJIHEHUIO JIAOOpaTOPHOI
paboTbl Mo (Qu3MKE I CTYJCHTOB BCeX crenuanbHocTedl u ¢opm oOydenus.- MUOU:
Konunpunrep BUTU, 2015.-16¢.

Huxudopos B.B., Ilogropuos A.A. MccnenoBanue 3aTyXawmmx KoiebaHui B KoiedaTeIbHOM
KOHTYpE IpH MOMOIIU ocuuiuiorpada. Meroauueckue ykazaHHUs K BBIIIOJHEHHIO J1a00paTOpHOH
paloThl MO (pU3MKe IS CTYAEHTOB TEXHMYECKHX CHELMaJbHOCTeH M HampaBiIeHUH Bcex (Gopm
oOyuenus.- MUDOU: Konunpunrep BUTU, 2015.- 24c.

KydepoBa B.B. HccienoBanue CHEKTpaldbHBIX XapaKTEPUCTHK ONTHYECKOTO HU3JIyYEHUS.
Metoanyeckre ykazaHUs K BBIOJHEHHIO JTAOOpAaTOPHOH paboTHI 1Mo (U3MKE IS CTYICHTOB
TEXHUYECKHUX CIEeIUATBHOCTEH U HampaBieHuil Bcex ¢opm oOyuenus.- MUDU: Konunpunrep
BUTH, 2015.-20c.

Kuckuna O.I1., Huxudopor B.B. Ilomyuenue mnomspuzoBanHoro csera. [IpoBepka 3akoHa
Matoca. MeTtoauueckue yka3aHus K BBINOJIHEHHUIO JIaOOpaTOpHOW paboThl mo (usuke s
CTY/ICHTOB TEXHMYECKMX CHEIMaJIbHOCTeW M HampaBieHUd Bcex (opm oOyuenus.- MUDU:
Konunpuntep BUTHU, 2014.-20c.

Jleonos I1.B., Hukudopos B.B. Konsiia HetoTona. Mertoanueckue ykazaHus K BBITOJHEHUIO
nabopaTopHoil paboThl MO (U3MKE JUISI CTYAEHTOB TEXHMYECKUX CIELHabHOCTEH U
HanpaBiieHu# Bcex (opm oOyuenus.- MUDOU: Konunpunrep BUTU, 2015.- 16¢.

MumenkoBa T.H. Onpeznenenue xapakTepuCTHK CBETOBOM BOJIHBI C MMOMOIIBIO TU(PPaKIIMOHHON
pemérku. MeToauueckre yKa3aHHs K BBIIOJHEHUIO J1a0opaTopHOM paboThl Mo Qusuke s
CTYJEHTOB TEXHUYECKHMX CIELUAIbHOCTEH M HampaBiieHud Bcex ¢opMm obOydenus.- MUOU:
Konunpunrep BUTU, 2015.- 20c.

I'epacumoBa B.M., [Toaropaos A.A. M3yuyeHnue unrepdepeHunu ceera

¢ nomouibto OunpusMel PpeHenss. Meroaudeckre yka3aHusi K BBITOJHEHHUIO J1a00paTOpHOM paboThI
1o (usmke JUIsl CTY/IEHTOB TEXHHYECKUX CIIEHUATbHOCTEH U HarpaBlieHHH Bcex ¢GopM 00ydeHus.-
MUOU: Konunpuntep BUTH, 2021.- 18c.

17.

18.
19.
20.

HNHTtepHeT-pecypcesl
Teopernueckas 1 MaTemaTndeckas Qu3nka
http://www.mathnet.ru/php/journal.phtmli?jrnid=tmf&option_lang=rus
Kypnan Texuunueckoit dusuku http://journals.ioffe.ru/jtf/
du3nKa IeMEHTapHBIX YacTUI] 1 aTOMHOTO siapa http://wwwl.jinr.ru/Pepan/Pepan_rus.html
®dusnka u Texuuka [TomynpoBoanukos http://journals.ioffe.ru/ftp/

MarepuajbHO-TEXHHYECKOE O0ecneyeHue y41eOHO U CUUIIIMHbI

B mnpouecce ocBoeHMsI OCHOBHOM 00pa3oBaTeiabHOW MporpamMmbl Mo aucuurinHe «OOmias
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¢uzuka (BOJHBI W oONTHKA)» crneruanbHOocTH 14.05.02  «ATOMHBIC CTaHIIMU: MPOEKTUPOBAHUE,
SKCIUTyaTalusl ¥ MHKUHUPHUHTY» HUCTIOIB3YIOTCS HATJSAHBIC TTOCOOUS, BHIYMCIUTENbHAS TEXHUKA (B
TOM 4YHCJE MPOrpaMMHOE oOecredeHue) s MOoKa3a Mpe3eHTalHid, J1abopaTopHOe 00OpYHOBaHUE.
JleKIMOHHBIE 3aHATUS TPOBOAATCA B Y4YEOHOM ayAUTOpPHH, OOOPYIOBAaHHOW BHICONPOECKTOPOM,
9KpaHOM, IEPCOHAJILHBIM KOMITBIOTEPOM U JUHAMHUKAMHU.

JlabopatopHble 3aHATHUS IPOBOASTCS B J1AOOPATOPUHN «DNEKTPUUECTBO U MarHeTu3M. ONTuka
(ayn.425). [ns npoBeneHus 1ab0paTOpHBIX pabOT MCIONB3YETCS CIEAYIOIIME CTEHAbl U YCTAHOBKU:
ocmmmtorpad AKUIT 4115; ycranoBka s m3ydeHus 3ByKoBbix BoysiH DIIB-03 B; ycraHoBka
"U3yuenue cnekTpa noriomeHus u npomyckanus' DIIB05-5-2 B cocTtaBe: THUIOBOW KOMIUICKT
ornrtuyeckoro obopynoanus "Ceer" ®IIB 05/4; USB Ocuumnorpad Hantek DSO6074 BC; ycranoBka
JUI U3YyYEHUs BOJHOBBIX fABJIEHUMN Ha mnoBepxHocTH Boabl PIIB-02; reneparop 3BykoBoi [3-1;
nabopatopHass ycraHoBkKa «OrmpenesieHue XapaKTEpPUCTHK CBETOBOW BOJHBI TPU  ITOMOIIH
I paKkIMOHHON pemeTKny»; T1abopaTtopHas ycraHoBka «Koibiia HeroTroHay.

s camocToATenbHONW paboThl 00YYAIOIIKUXCS UMEIOTCS CHEIHATM3UPOBAHHbIC MTOMEIICHUS,
00Opy/OBaHHBIE TEPCOHATBHBIMU KOMIIBIOTEpAMU C BBIXOJOM B HHTEpHET W C JOCTYHNOM K
ANEKTPOHHO-OMOIMOTEYHON cHCTEeME, SJIEKTPOHHOUW OHOIMOTEKEe M AIEKTPOHHOW HH(POPMAIMOHHO-
o0pa3oBaTenbHOM cpesie By3a, a TakKe K JPYrUM OUOIMOTeYHBIM (DOHAAM.

Y4eOHO-MeTOAMYECKHE PEKOMEHIAIUN JJIsl CTY/IeHTOB

1. Yka3zaHus 1715 NpoCaylIMBaHus JEKIUN

Ilepen HayasioM 3aHATUA BHUMATEIbHO O3HAKOMMTHCS C Y4YEOHBIM IIJJAHOM IPOBENIEHUS
JIEKUMH ¥ CIIMCKOM PEKOMEHI0BaHHOW JIUTEPATYPBHI.

Ilepen mnocemeHneM oO4YepeAHON JIEKIMU OCBEXHUTb B IAMATH OCHOBHBIE KOHILIENLIUU
npoiiieHHoro paHee marepuaina. [loaroroButs nmpu HeoOXOAMMOCTH BONPOCH! npenoaasarento. He
HAa/10 0IIacaThCsl, YTO BOIPOCHI MOT'YT OBbITh IPOCTHIMH.

Ha nexumm OCHOBHOE BHHMAaHHE CIIEAyeT YAEHATh HEe (opMyJaM M MaTeMaTHYeCKUM
BBIKJIAJIKAM, a COJICPKAHUIO U3y4aeMbIX BOIIPOCOB, ONPEAECICHUAM U IOCTAHOBKAM 33]1a4.

B nmpouecce wu3ydeHHs JIEKIIMOHHOTO Kypca HEOOXOAMMO IO BO3MOXHOCTH 4YacTo
BO3BpAIIaTbCsd K OCHOBHBIM IMOHATHSIM M METOJAaM pEIleHUs 3a1ad (31eCh BO3MOXKEH BBIOOPOYHBIN
KOHTPOJIb 3HAaHUH CTYJIEHTOB).

XenarenbHO WMCHONB30BaTh KOHCIEKTHI JIEKIMHA, B KOTOPBIX HCIOJB3YETCS IPUHATAs
Iperno/iaBaTeseM CUCTeMa 0003HAYCHUH.

Jns  OGosnee mnoAapoOHOrOo HU3yYeHUs Kypca cienyeT paboTaTb € PEKOMEHJI0BaHHBIMU
JIUTEPaTYPHbIMU UCTOYHUKAMU U BHOBb IMOSABISAIOIIMMUCST UICTOYHUKAMU.

2. YKa3aHus 175 y4acTUsl B IPAKTUYECKUX 3aHATHUSIX

Ilepen mocemeHHEM NPAKTUYECKOIO 3aHATHSA YACHUTb TEMY 3aHATHS W CaMOCTOSITENIBHO
M3Y4YUTh CBA3AHHBIE C HEYM MOHATHS U METOJIbI PEIIEHUs 3a/1a4.

[lepen pemieHueM 3a7ad aKTUBHO Y4acTBOBAaTh B OOCYXKJIEHUU C MPENOJIaBaTEIEM OCHOBHBIX
MIOHATUH, CBA3aHHBIX C TEMOM MPAKTUYECKOTO 3aHATHS.

B mnpoumecce pemieHus 3amad BECTH JHUCKYCCUIO C IIPENOAABATENIEM O IPAaBUIBHOCTU
IIPUMEHEHHUs METOJ0B UX PEILICHMUS.

IIo BO3MOXHOCTM CaMOCTOSITEJIBHO JOBOAWUTH DEIICHHE IIpe/UlaraeMbIX 3aaad  J0
OKOHYATEJIbHOI'O UTOTA.

B KoHIIe mpakTUYecKoro 3aHATHS MPU HEOOXOAUMOCTH BBIICHUTH y MPENo/aBaTeisl HesICHbIE
BOITPOCBI.



OCHOBHBIE pe3yJIbTaThl BBITIOJHEHHS Pa0OThl HEOOXOAUMO pacreqaraTh.

3. Yka3zaHus U1 BBIOJIHEHHS Ja00paTOPHBIX paboT

Cobnronate TpeOOBaHUS TEXHMKH O€30MAaCHOCTH, JUI YEero MpOCIyIIaTh HEoO0XOIUMBbIe
Pa3bsICHEHUS O MPABUIIBHOCTH MOBEACHUS B JIAOOPATOPHH.

[lepen BIOTHEHUEM JTA0OPATOPHOM PabOTHI MPOBECTH CAMOCTOSTENHHO MOJTOTOBKY K padoTte
U3YyYUB OCHOBHBIE TEOPETHYECKUE IOJIOKEHMsI, 3HAaHHE KOTOPBIX HEOOXOAMMO AJIsi OCMBICIEHHOI'O
BBINOJIHEHUS paOOTBHI.

B mnpouecce BbimonHeHuss palboThl cCileAyeT IMOCTOSIHHO OOLIaThCs € IMpernojaBaTeieM, He
JIOITyCKasl IO BO3MOYKHOCTH HEIIPABUJIbHBIX ACHCTBUI.

OCHOBHBIE pe3yJIbTaThl SKCIIEPUMEHTOB HEOOX0AUMO 3a(pUKCHPOBATH B MIUCEMEHHOM BHJIE.

[Tpu cmaye 3avera mo paboTe MOATOTOBUTH OTUET O MPOJCIAHHON paboTe, I/ie JOJKHBI ObITh
OTPa)KEHBI OCHOBHBIE PE3YJIbTATHI M BHIBOIBI.

4.Yxa3aHus AJ1s1 BBIIOJIHEHUS CAMOCTOSITEIIbHON paOOThI

[Tomyunts y mpenopaBaTelns 3aJlaHHME€ M CIIMCOK PEKOMEHJO0BAaHHOHM jurTepaTypsl. M3yuenue
TEOPETUYECKHX BOINPOCOB CJENyeT HPOBOIUTH 110 BO3MOXXHOCTH CaMOCTOSITENIbHO, HO IIpU
3aTpyAHEHUSIX 00palIaThCs K MPEenoJaBaTento.

[ToaroToBUTH MUCEMEHHBIIM OTUET O MPOJIEIAHHOM padoTe.

[Ipu BeIMONHEHNH (POHTAIBHBIX 3aJaHUN 1O YCMOTPEHHUIO NpernojaBareis paboTa MOXKeT
OBITH OlLleHeHa 0e3 MUCHMEHHOTO OTYEeTa Ha OCHOBE OTBETOB Ha KOHTPOJIBHBIE BOMIPOCHI, IPH YCIOBUU
AKTUBHOM CaMOCTOSITEILHOU pabOTHI.

IToaroToBUTH OTBETH HA KOHTPOJIBHBIE BOIIPOCHI.

MeTtoanyeckue peKOMEHAAUN JIsl IpenoaaBaTeaen
1. Ykazanus ajis IpoBeACHUS JICKITUN

Ha nepBoii BBOAHOM JIeKIMH cienaTh oOUHil 0030p coaepKaHus Kypca U OTMETHUTH HOBbIE
METO/bI U OAXOAbI K PELICHUIO 3a/1a4, PACCMATPUBAEMBIX B KypCe, JOBECTH /10 CTYJEHTOB
TpeboBaHus Kadeapbl, OTBETUTH Ha BOMPOCHL.

[Ipu moATroTOBKE K JIGKIIMOHHBIM 3aHATUAM HEOOXO0IMMO MPOIyMaTh IJIaH €ro MPOBEICHUS,
COJIEp’KAHUE BCTYMUTEIbHON, OCHOBHOM U 3aKIIFOUUTEIBHON YaCTH JEKIIMU, O3HAKOMUTHCS C
HOBHUHKaMU y4e€OHOW ¥ METOIUYECKOH JIUTEPATYPHI, MyOITHUKAIUSIMHU EPUOINIECCKON MeUaTu 1Mo TeMe
JIEKIMOHHOTO 3aHATHUSA. Y TOUHUTH IIJIaH MPOBEICHUS MPAKTUYECKOr0 3aHATHS MO Teme JeKuuu. [lepen
M3JI0KEHUEM TEKYIIIETO JICKIIMOHHOTO MaTepHalia HAIOMHUTb 00 OCHOBHBIX MUTOTaX, JOCTUTHYTHIX Ha
npeabIIymux Jekuuax. C 3Toi 1enplo 3a1aTh HECKOIBKO BOIIPOCOB ayIUTOPUU U OCYIIECTBUTH
BBIOOPOYHBIN KOHTPOJIb 3HAHUS CTYJIEHTOB.

B xo/1e TeKIIMOHHOT0 3aHATHS MPENo/IaBaTeNb JOKEH Ha3BaTh TEMY, Y4eOHBIE BOIIPOCHI,
O3HAKOMHUTH CTYJICHTOB C IIEPEYHEM OCHOBHOMW U JIOITOJIHUTEIBHON JIUTEPATYPBI I10 TEME 3aHATHS.
PackpsiBast conepkanue y4eOHBIX BOIIPOCOB, aKIIECHTUPOBATh BHUMAaHUE CTY/IEHTOB HA OCHOBHBIX
KaTerOpHsiX, SIBJICHHIX U MpoIleccax, 0COOEHHOCTSX MX MPOTEeKaHus. PackpbIBaTh CyIIHOCTD U
coJiepKaHUE PA3TUIHBIX TOYEK 3PSHHS K HAYIHBIX TTOIXO0/I0B K OOBSICHEHUIO T€X WJIN UHBIX SIBIICHUN U
IIPOLIECCOB.

CrnenyeT apryMeHTUPOBAaHO 0O0OCHOBATh COOCTBEHHYIO MO3UIUIO IO CIIOPHBIM TEOPETUUECKUM
Boripocam. [IpuBoauTh mpuMepsl. 3a/1aBaTh MO X0y U3J0KEHUS JIGKIIMOHHOTO MaTepuasia
PUTOPUYECKHE BOIIPOCHI U CAMOMY JIaBaTh Ha HUX OTBET. DTO CIIOCOOCTBYET aKTHBU3AIIUU
MBICIIUTEIILHOU IESITENBHOCTH CTYACHTOB, ITOBBILIEHUIO UX BHUMAHUS U1 UHTEPECA K MaTEPUAITY
JIEKIIMH, ee coepkanuto. [IpenogaBaTens JOMKEH PYKOBOAUTH pabOTOM CTYIEHTOB 1O
KOHCITIEKTUPOBAHUIO JICKIIMOHHOTO MaTepHalia, Mo4epKUBaTh HEOOXOAMMOCTh OTPAKEHUSI B



KOHCIIEKTaX OCHOBHBIX MOJIOKEHUN N3y4aeMOU TeMbI, 0CO00 BBIJIETISSA, KATETOpHAIIbHBIN amnmapat. B
3aKJIIOYUTEIBHOM YacTH JIGKIIMU HEOOXO0IUMO C(OPMYIHPOBAThH OOIIUE BHIBOJIBI IO TEME,
pacKpbIBaIOIIUE COJAEPKAHUE BCEX BOIIPOCOB, IOCTABJIEHHBIX B JIEKIUU. OOBSIBUTH IJIAH OYEPETHOTO
IIPAKTUYECKOI0 3aHATHUSA, 1aTh KPaTKUE PEKOMEHAINU 110 IIOJrOTOBKE CTYAECHTOB K PAKTUYECKOMY
3aHATHI0. OINpeNeanTh MECTO U BpEMS KOHCYJIbTALIMK CTYIEHTaM, [10>KEJIaBLIIMM BBICTYIIUTD C
JOKJIalaMu U pedeparamu.

Ha nocnenneit nekuuu yaeauTs Bpems i 0030pa Hanbosiee BaXKHbIX MOJI0XKEHUH,
PaccMOTPEHHBIX B Kypce.

2. Ykazanus JJi NPOBEACHUS IPAKTUYECKUX 3AHITHI

YeTko 0003HaYUTh TEMY MPAKTUYECKOTO 3aHATHS.

OOcymuTh OCHOBHBIE TIOHSATHS, CBA3aHHBIE C TEMOW 3aHATHSI.

B npouiecce penienus 3a1a4 BECTH JUCKYCCHIO CO CTYJE€HTaMM O MPAaBUIbHOCTU IPUMEHEHUS
TEOPETUYECKUX 3HAHUU.

OTMeyathb CTYAEHTOB, Han0o0JIee aKTUBHO YYaCTBYIOLIUX B PEIICHUH 3a/1a4 U IUCKYCCHUSX.

B koHIle MpaKkTHYEeCKOro 3aHATHS 33JJaTh ayJJUTOPUN HECKOJIBKO KOHTPOJIBHBIX BOIIPOCOB.

3. Yka3zaHus Ui IpoBeieHuUs 1ab0paTOPHbBIX 3aHATHM.

CoObnronate TpeOOBaHUS TEXHUKU 0€30IIaCHOCTU M ITPOBOANUTH HEOOXOMMBIE Pa3bsICHEHUS O
MPAaBUILHOCTH MTOBEJICHHS B J1a00PaTOpHUH.

[lepen BeInonHEHHEM J1a00PATOPHON PabOTHI MPOBEPUTH CTENEHb TOTOBHOCTU CTYJEHTOB,
HAIlOMHMUTb U OOCYJIUTh OCHOBHBIE TEOPETUUECKUE MTOJIOKEHHUS, 3HAHUE KOTOPBIX HEOOXOAUMO ISt
OCMBICJICHHOTO BBITIOJTHEHUS padoT.

B nponecce BbinosHEHHs pabOTHI ClIeyeT MOCTOSHHO OOIIATHCS CO CTYyEHTaMU, HE A0IyCKas
10 BO3MOYKHOCTH UX HENPAaBUIbHBIX ACHCTBUI.

TpeboBaTb, 4TOOBI OCHOBHBIE PE3YJIbTAThl 3KCIIEPUMEHTOB ObUIH 3a(h)UKCUPOBAHBI CTYIEHTAMU
B IUCbMEHHOM BUJIE.

IIpu npueme 3aueta o pabore TpeOOBATH OTUET O MPOJEIIAHHON paboTe, e T0JIKHBI ObITh
OTpa)kKeHbI OCHOBHbBIE PE3YJIbTAThI U BHIBOBI.

4.Yka3aHus 110 KOHTPOJIIO CAMOCTOATEIbHON PabOThI CTYJEHTOB

[To ycmoTpeHuto npernoaBarens 3aJaHUe Ha CAMOCTOSITENIbHYIO pabOTy MOXKET OBbITh
WHUBUAYAIBHBIM WIN (PPOHTATBHBIM.

[Tpu ucnonb30BaHUM UHAMBUYaTbHBIX 33JaHU TPpeOOBATh OT CTYACHTA MUCbMEHHBIN OTUET O
po/ieJIaHHOM padorTe.

ITpu npuMeHeHnn GPOHTATBHBIX 33JJaHUN BECTU KOJUIEKTUBHBIE 00CYX/IE€HUS CO CTYyI€HTaMU
OCHOBHBIX TEOPETHUUECKUX MOTOKEHHUH.

C uenbro KOHTPOJIS KaYeCTBa BBIIIOJIHEHUSI CAMOCTOSITENIbHOM paboThl TpeOOBaTh
WHUBUAYaAJIbHBIE OTYETHI (JOMYCTUMO BMECTO MUCbMEHHOTO OTYETa NPUMEHSITh UHIMBUyaIbHbIE
KOHTPOJIbHBIE BOIIPOCHI).



[Iporpamma coctaBineHa B cootBeTcTBUU ¢ TpeboBanusimu OC HUAY MUOU u yueOHBIM
IUTAHOM OCHOBHOM 00pa30BaTeNbHON MporpaMmsbl 1o cnenuaibHocTH 14.05.02 AToMHBIE CTaHIUU:
IIPOEKTUPOBAHME, IKCIUTyaTallUsl U UHKUHUPUHT.
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")\ ol —_Tlomropros A.A.

Pabouyto mporpaMmy cocTaBuII JOLEHT
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Penensent: mpodeccop /f {77 —Hepnosa H.M.

[Iporpamma onobpena Ha 3acemannu Y MKC 14.05.02 AToMHBIE CTaHIIMU: POCKTUPOBAHME,
sKCIuTyatanus 1 MHKuHUpuHT oT 15.11.2021 roma, mpotokos Ne2.
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