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1. llepevyeHb KOMIIETEHIIUIT U HHAUKATOPOB UX JI0CTHUKECHUSI
[Tporecc n3yueHus: AMCUUILTUHBI HAITPaBIIeH Ha GOPMUPOBAHUE CICAYIONINX KOMITCTECHITHI:

Konun Konx n HaumeHoBanue IIpenwmecTByromue ramnsl
HaVMEHOBaHUE HMHIMKATOpa AOCTIKEHUs | OTam (c ykazaHuem
KOMIIETEHIINH KOMIIETEHIIUI JUCIUIUINH)
[1K-1. Criocoben k  [[IK-1.4 Brnageet ciocobamu u
PKCIUTyaTaluu U METOIaMU IPUMEHEHUS ®duszuka
Pa3BUTHIO CETEBBIX  |ONTHUYECKHUX MPO3PAYyHBIX 3 Beoiciiast marematuka
1aThopM, CUCTEM U [MaTEPHAJIOB JUIS IeJIeH pa3BUTHIO Matepuaibl 1 KOMIOHEHTBI
ceTeil nepenayu CETEBBIX IUIATPOPM, CHCTEM U AJIEKTPOHHON TEXHUKU
JTAHHBIX ceTell mepenaun JaHHbIX (1 3Tan)

®opma(bl) MPOMEKYTOYHOH aTTECTALMH 1T0 TUCIHUIUIMHE: dK3aMeH (3 ceMecTp).

2. lloka3are/n, KPpUTEPHH U IIKAJIbI OIleHUBAHUS KOMIIETEHIIU
2.1 Tloka3aTenmeMm OIICHMBAaHUS KOMIIETEHIIMH Ha dJTame WX (HOPMUPOBAHUS TPH H3YYCHUHU
JUCLUIIINHBI SIBISIETCS YPOBEHb X OCBOCHHSL.

Mikana Pesynbrarer oOyuenust JlecKpHIITOpEI YPOBHEH
OTICHUBAHUSI OCBOEHUS KOMITETCHITHI
[1K-1.4 Bnageer cmocobamMu 1 METOJIaMU TPUMEHEHUST ONTHYECKUX MPO3PAYHBIX MAaTEPHAIIOB
JUIS LIeJIe pa3BUTHIO CETEBBIX IIAaT(GOPM, CUCTEM U CeTell mepeaayu JaHHbIX
Huzkuit Brmameer oOmumMu mnpeAcTaBICHUSIMHA O
(OporoBbIif) NIPUMEHEHUH  ONTHYECKH  IPO3PAYHBIX
YPOBEHB MaTepHaJIOB JIJIs TIepeIauu JaHHBIX
CB00OIHO BJIAJEET crocodamu u
Cpenunit Baaageer ciocobamu u METOJaMU MPUMEHEHUS ONTUYECKU
YPOBEHB METOJJaMU IPUMEHEHUS ONTUYECKUX [IPO3PAaYyHbIX MATEpUAIOB Uil MEepenadu
[IPO3pavYHbIX MAaTEPUATIOB JUIS LIEJIEH  |TaHHBIX
Pa3BUTHSI CETEBBIX IIAT(HOPM, Pemaer cranmaptHble mpodeccuoHalbHbIE
CUCTEM U CeTel Nepeayu JaHHbIX 3alaydl C HKCTOJIb30BAaHUEM CIIOCOOOB H
Bricokuit METOJIOB MIPUMEHEHNUS ONTHUYECKHU
YPOBEHB IPO3PAYHbIX  MaTepualoB Ui LeJel
pa3BUTHUS CETEBBIX IUIATGOPM, CUCTEM U
ceTel nepenayu JaHHbIX

2.2 Tabnuia COOTBETCTBUS PE3yJIbTaTOB MPOMEKYTOUHOMN aTTECTAllMH MO JUCIUIUIMHE YPOBHIO
sTana GopMUPOBAHUS KOMIIETEHIIUN

Kox unankaropa
[lIxana p YpoBeHb OCBOCHHUS
dopma KOHTPOJIS JOCTIKEHUS
OLIEHUBAHUS . KOMIIETEHIINHA
KOMIIETEHITUHA
I1IK-1.4 HU3KHUH
yIIOBJIETBOPUTEILHO
K3aMeH XOPOIIO [1IK-1.4 CpeIHUIA
I1K-1.4 BBICOKHH
OTJINYHO

3. MeTonnyeckue MaTepuaJibl, ONPeAeIsTIoNe MPoIeTyPhbl OlleHUBAHUS

[Iporiecc  ollcHMBAaHUS 3HAHWK, YMEHWH, HaBBIKOB ¥ (WJIHM) OIBITa JCSITEIBHOCTH,
XapaKTePU3YIOIIUX ATarbl (HOPMUPOBAHUS KOMIICTCHIIUH, MpEACTaBiIeH B Tabnumax mo Qopmam
oOyueHus:



OuneHouHble
CpeAcTBa
[1IK-1.4 - Bnaneet ciocobaMu 1 METOIaMU TPUMEHEHUSI ONITHYECKUX MTPO3PAYHBIX MAaTEPUATIOB
JUTS LTI PA3BUTHIO CETEBBIX IIAT(GOPM, CUCTEM U CETEH mepeaayu JaHHbBIX

Tun 3angaTus Tema (pa3nen)

DNEeKTPOMarHUTHbIE BOJHBI KontposbHas

BonHoBast onTHka paboTa c
Jlexmus KpanToBas onTuka OILICHKOM,

CrexTpsl U3JIy4eHHsI ¥ TIOTJIOMECHUS PK3aMEH

B3anmoaeicTBre 2JIEKTPOMArHUTHOTO MOJISL C BEHIECTBOM
DIEeKTPOMArHUTHBIE BOJIHBI.
TermmoBoe n3nyyenne @oToHbI U UX CBOWCTBA [laBrneHne

CBETA.
dotorddext. Dpdexr KomnrToHa.

[TpakTuyeckoe KopryckyssipHO-BOIHOBOM Tyanu3m Marepuu. Bomnsl ae  (Tect, noMmamnee

3aHATHE bpoitsia. CooTHOIIEHNE HEOTIPEIETIEHHOCTEN. 3a7aHue

JluneituaThiii criekTp aroMa Bogopoaa. CekTp atoMa BO-
noposa 1no bopy. MHOTO3JIEKTpOHHBIE AaTOMBI
Jlucniepcus ceta. [lornomenue caera.

Jlucnepcus ceta. [lornonienue ceera.

Wccnenoanue dhoTtoamnona

W3yuenue qudpakiinu 3JIeKTPOHOB Ha IIENTH
HccnenoBanue XapaKTepUCTUK TOJYIIPOBOTHUKOBOTO

(dboTopesucrTopa
. Ortuer no
JlaGopaTopHas 3yuenue paccestHusl pEHTT€HOBCKUX JIy4eu L260DATODHOI
pabota M3mepenune TemMrepaTypbl 1 HHTETPATLHOTO a6o$e p
ko3 puImenTa n3ydeHus Tejia METOI0M CIIEKTPaTbHBIX P
OTHOILLIEHUN
TepMonnexkTpoHHas smuccusi. KoHTakTHas pa3HOCTh
[MOTEHIINAJIOB
Bce paziensl TUCIUIUIAHBI (MOTYJIs) KonTtponpHas
pabora,
oMariHee
3aJlaHue, OTYETHI
CamocTosTenbHas
o
pabota
1a00paTOPHBIM
paboTtam,
HK3aMEeH

4. TunoBble KOHTPOJIbHbIE 3aJaHUS
[IpencTaBuTh OJIMH IPUMEP 33aHUS [0 KAXKIOMY THITY OLICHOYHBIX CPEJICTB I KaXKIOM
KOMITIETEHITNH, (pOopMHUpyeMOl JaHHOM TUCIUIUIMHOM.

1. JIaGopatopHble pabOTHI [0 TUCHUIUIMHE (MOIYIIIO).

3ajaHus Ha BBINOJIHEHHE J1a00PAaTOPHBIX PabOT MPEACTABICHBI B 3JICKTPOHHO-HH(POPMAIMOHHON
obpaszoBarenbHO# cpene u goctymubl mo URL — (http://aup.uisi.ru/2424712/).

2. [lepeyeHp  BOMPOCOB K DJK3aMEHY TPEACTAaBICH B  AIIEKTPOHHO-WH(POPMAIIMOHHOM
obpazoBarensHO# cpene u poctymubl mo URL — ((http://aup.uisi.ru/2424712/).

3. TlpakTuueckue 3aHATHS N0 AUCIHUTUINHE (MOIYITIO).

3amaHus, Ha BBINOJHCHHWE  WHAMBUAYAIbHBIX  3aJaHUH, NPEJCTAaBICHBI B  AJIEKTPOHHO-
uHpopmarroHHOH 00pa3zoBaTeabpHOM cpee u goctymHsl o URL — ((http://aup.uisi.ru/2424712/).

2.  CamocrosTenpHas paboTa Mo JTUCIUILINHE (MOIYIIO).

3amaHus, Ha BBIMIOJIHEHHE CAMOCTOSITEIIBHON paOOThI, IPEJCTABIICHBI B JIEKTPOHHO -UH(POPMAIIMOHHOM
oOpasoBatenbHOU cpeze u goctynHbl o URL — ((http://aup.uisi.ru/2424712/).
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o. [Ipumep Ouitera asst yCTHOTO SK3aMEHa.

®enepaibHOE areHTCTBO CBA3U
VYpanbCckuil TEXHUYECKUI Ox3ameHanuonHublii ominer | YTBEPX/IAILO:
MHCTUTYT CBSI3U ¥ HH()OPMATHKH Ne 4 3aB. xadenpoit BMud
(¢pumman) ®I'bOY BO
"Cubupckuii rocyIapCTBEHHBIN 10 JAUCLUIUIMHE «_04 » centsops 2019 .
YHHUBEPCUTET «Du3nuecKre 0CHOBEI
TEJICKOMMYHUKALUN U KBAaHTOBOU ONTUKH
nHpopMaTHKH"
B I. Ekarepunoypre (YpTUCU
Cubl'YTH)

Hanpasnenne 11.03.02 UKTuCC Ipodwmns TexXHOIOTHH U CHCTEMbBI ONTHYECKOW CBS3U
VYposens bakanaspuar ®daxynsrer NUHUnyY
Kypc_2 cemectp 3

1. KBanTOBas mpupoja CBeTa: TEIJIOBoe H3IydeHue, 3akoHbl Kupxroda, Credana-bombimana,
cmeienus Buna; popmynel Penes-/Ixxunca, [lnanka.

3aoaua. Momnocts uznydenust AUT pasua 10 KBt. Hailitu Bennuuny u3nnydaronieid moBepXHOCTH
TeNa, €ClIi W3BECTHO, YTO JIJIMHA BOJIHBI, HA KOTOPYIO MPUXOIUTCS MAaKCHUMYyM CIEKTPaTbHON
IJIOTHOCTH €ro PHEPreTHYECKOM CBETUMOCTH, paBHa 7[]10-7m.

2. Cnextpsl aToMOB. JInHeH9aThIH criekTp aToMa Bojopoaa. @opmyna baimemepa.

3a0aua. Ompenenuts ATUHY BOJHBI CHEKTPATbHON JIMHUHM, COOTBETCTBYIOUIYIO IEPEXOIy

AJIEKTpOHA B aTOME BOJIOpOJa C LIecToM OopoBCcKoil opbuthl Ha BTOpyro. K kakoil cepuu
oTHOCHUTCA 3Ta JInHKA? KoTtopas oHa 1o cuéry?

[Toanuce npenogaBaresnst Unenaeix H.N.




6. IIepedyeHb BOIIPOCOB VIl YCTHBIX 9K3aMEHOB:

dnexmpomaznummnbvie 60HbL

VYpaBuenust MakcBenia B UHTErpalibHON B quddepeHnnanbHoi Gpopmax.
CKopocCTbh pacnpoCTpaHEHHS 3JIEKTPOMAarHUTHBIX BO3MYILEHUI.

3HaueHue Teopun MakcBesia.

Cy1iecTBOBaHUE AIIEKTPOMArHUTHBIX BOJIH KakK ClIeZCTBHE Teopun Makcseia.
I'eneparus 31€KTpPOMArHUTHBIX BOJIH.

YpaBHEHHE MIOCKOW FrAPMOHUYECKOM AJIEKTPOMATHUTHOMN BOJIHBIL.

BonHoBoe ypaBHEeHME JUIsl 3JIEKTPOMArHUTHBIX BOJIH.

CBoiicTBa AJIEKTPOMATHUTHBIX BOJIH.

CkopocThb pacnpoCcTpaHEHHS 3JIEKTPOMArHUTHBIX BOJIH.

[Tepenoc 3HEprUn 3JIEKTpOMarHuTHBIMU BoJIHaMu. Bekrop [loliHTHHTa.
JlaBiieHue 351eKTpOMarHuTHBIX BOJIH. 11Ikana sanekTpoMarHUTHBIX BOJIH.
Humepgpepenyusn ceema.

KorepenTtHsie cBeToBbIE BOJIHBL. [IpocTpaHCTBEHHAs U BpEMEHHAsI KOTEPEHTHOCTb.
CriocoObl MoTy4eHHs] KOTEPEHTHBIX CBETOBBIX BOJIH.

SIBneHue nHTEpPEpEeHIINN CBETA.

Pacuer nnTeppepeHInOHHON KapTUHBI. Y CJIOBUSI MUHUMYMOB U MaKCHMYMOB.
WuTepdepennus creta B ToHKUX mieHkax. Konbia HerotoHa.

[IpakTueckoe npuMeHeHne UHTep(EPEHIINN CBETA.

HNutepdhepomerp Maiikenscona. MHoromy4deBas uaTepdepomerpusi.
Hugppaxyun ceema.

[Ipunnun [Mrolirenca-Openens.

Merton 30H ®penens aysa pacyeta TUPpaKIIMOHHON KapTHHBIL.

Pacuer nudpakiimOHHON KapTHUHBI 3@ KPYTJIBIM OTBEPCTHUEM U SKPAHOM.
Hudpakuus Opaynrodepa. Pacuer nudpakiinoHHON KapTHUHBI 32 OJTHOM LIENBIO.
Judpakunonnas pemierka. Judpakiys Ha MPOCTPaHCTBEHHOM pEIIETKE.
PentrenoBckoe m3nydenue. Judpakius peHTreHOBCKkuX dyueid. @opmyna Bynsda-bparra.
OcHoBEHI TOJIOTpaduu.

Ilonapusayun ceema.

EctecTBeHHBII M NOJISIPU30BAHHBIN CBET.

[Tonspuzanus cBeTa npu OTpaXEHUH U MPEIOMIICHUH. 3aKoH bprocTepa.
[Tongpuzanus npu ABOMHOM JTy4YEHPETOMIICHUH.

[Tonspounel. 3akon Maitoca.

DneMeHThl Pypbe-ONTHKH.

dnemenmol KpUCMAINIOONMUKU.

PacnpocTpanenue cBera B ONTHYECKH IPO3PAYHBIX KPUCTAILIAX.

Onrtrueckas ocbh KpUcTasLia.

JIBOliHOE JydenpesioOMJICHUE CBETA.

OOBIKHOBEHHBIN U HEOOBIKHOBEHHBIH JIy4H.

[IpoxoxaeHue cBera yepe3 0JHOOCHbIE KpUcTalibl. MIcKkyccTBeHHas onTUYecKasi aHU30TPOTIHSL.
Bpaienue niaockocTy noJaspu3alum.

Dddextsr Papanes u Keppa.

Tennoeoe uznyuenue u €20 XapaKmepucmuKu.

3akon Kupxroda.

KBanToBas runores3a uznyuyenus [lnanka.

AGCOIIIOTHO YEpHOE TEJIO.

3akonsl Credana-bonbimana u Buna.

Kopnyckynapno-6onnoeoii dyanusm mamepuu.

Bonnsl ge bpoiia. OkciepuMEHTAIBHOE TOKa3aTENIbCTBO BOJHOBBIX CBONMCTB MaTEPUN.
CooTHoleHus: HeonpeaeaeHHocTel I eiizenoepra.

KopnyckynsapHO BOJIHOU Ayaln3M CBETA.

@®oTOHBL. DHEprus, Macca, UMITyJIbC (POoTOHA.

Domorgppexm: Buemnunii ¢Gotorpdekr M ero 3akoHbl. YpaBHeHHE OHWHIITEHHA JUIA



¢dorordpdexra. Buyrpenuuit potospdexr.

Addexr Komnrona.

EnuHCTBO KOPIYCKYJISIPHBIX U BOJHOBBIX CBOMCTB 3JIEKTPOMAarHUTHOTO U3ITyYEHHUS.

Mooenu cmpoenusa amomoe.

Monenu aroma Tomcona u Pezepdopaa. HenocraTku 3Tux Moeen.

3aKOHOMEPHOCTH B CIIEKTPaxX UCIyCKaHUS aTOMapHOI'0 BOJIOPOJA.

Teopus aroma bopa. Ilocrynarsr bopa.

BriBon popmyner bansmepa-Punbepra uz Teopun aroma bopa.

Orpannuennocts Teopuu bopa.

CoBpeMeHHbIE MOJIENIN CTPOEHUSI aTOMOB.

Mmuozoanexmponnsvie amomul. Hinyuenue amomamu 31eKmpomMazZHUmMHbLX 60JIH.

KBanTOBBIE UKca U151 3JIEKTPOHOB B aTOMaXx.

[Mpunnun [Taynu. 3amonHeHUE MEKTPOHHBIX 000JI0YEK.

KBaHTOBBIE IEPEXO/IBI B aTOME.

OnTHyecknue U peHTI€HOBCKHUE CIIEKTPBI.

3axoH Mo3mu.

[Ipunnun padoTs! J1a3epa.

OcHoBbsl nazepHoii cszu BOJIC.

B3aumooeiicmeue 31eKmpomazHumno20 noisa ¢ 6euiecmeom

JIBuKeHMe 3apsKEHHBIX YaCTHIL B AJIEKTPUYECKUX U MarHUTHBIX MOJISX.

JydnexTpuueckass IPOHHULIAEMOCTb — arperaTHbIX COCTOSIHUM — BellecTBa B [IEPEMEHHOM
3JIEKTPOMArHUTHOM TIOJI€.

Hucnepcus ceera. OObsICHEHHE TUCTIEPCUU Ha OCHOBE KJIACCUYECKON AIEKTPOHHON TEOPHH.

®da3zoBas 1 rpynmnosasi ckopocTH. CBsI3b MEX/Ty HUMHU.

CkopocTb IepeHoca SHepruu.

CriekTpaJIbHBIN aHAIU3.

AHnsotponus.

[Tornomenue (amcopOumsi) cBeTa.

Paccesnue csera.

N3nyuenne BaBunosa-UepeHkona.

PacnipocTtpaneHue BOJIH B HEOAHOPOIHBIX U aHU30TPOIHBIX CPEIAX.

MKIOTPOHHBIN pe30HAHC.

VYcunenue 31€KTPOMArHUTHOTO MOJsSL B CpPede C OTPHULATEIBbHBIMU IOTEPSIMH, «UHBEPCHSD)
KBAHTOBBIX COCTOSIHUI B BEILIECTBE, IPUHIUI PaOOTHI Ja3€pOB.

IIpumepHble 3axa4u:
1. TIlnockast 37€KTpOMarHuTHas BOJHA PACIPOCTPAHSIETCS B OJHOPOIHON U30TPOIHOM cpene ¢ € =2 U

(=1, AMIUIUTY/]a HATIPSHKEHHOCTH 3JIEKTPUYECKOTOo Tosist BoHbl Ey =12 B/m. Onpenenuts: a)

(ha30ByI0 CKOPOCTDH BOJIHBI; 0) aMILTUTYAY HAMPSHKEHHOCTH MArHUTHOTO TOJISt BOJIHBI

2. AYT naxomutca mpu temneparype T1=2900 K. B pesynbrare OCThIBaHHS 3TOro Tejia JIMHA
BOJIHBI, HA KOTOPYIO TIPUXOJIUTCS MaKCHUMYM CIEKTPAJIbHON TIJIOTHOCTH JHEPreTUYECKOM
CBETUMOCTHU u3MeHuIach Ha AA=9 mxM. Jlo kako#t Temmneparypsl T2 oxnanunu teno?

3. Omnpenemuts mis GporoHa ¢ amuHol BonHel A = 0,5 Mxm: 1) ero maccy (IM); 2) suepruro (g); 3)
umyiase (P ).

4. Kpachas rparnna (otosddexra s HEKOTOporo Meramia pasxa 2,75-107 m. Haitru: paboty
BBIXOJIa JICKTPOHOB M3 TOTO METalia; MaKCUMaIbHYIO CKOPOCTh 3JIEKTPOHOB, BBHIPHIBAEMBIX U3
3TOTO METaylIa CBETOM C AMHOM BomHbl 1,8-107M.

5. ®OTOH C¢ JIMHON BOJHBI A = 5 TIM UCHBITal KOMOTOHOBCKOE paccesHue moj yriaom 6= 90o Ha
MEePBOHAYAILHO TIOKOMBIIEMCS CBOOOJHOM 3yeKTpoHe. OmNpenenauTh SHEPTUI0 U HUMITYIIbC
AIIEKTPOHA OTAAYH.

6. 3apskeHHas 4acTulla, YCKOpeHHas pa3HocThio noTeHmanoB U = 200 B, uMeer miuHY BOJHBI 1€
Bpoiins 2,02 nM. Haiiti Maccy 4acTuIlbl, €Cliu €€ 3apsij] YUCICHHO PaBEH 3apsay dJEKTPOHA.



10.

Bpewmst sxu3Hu aToMa B BO30YKeHHOM cocTostHuM t = 10 He. YuuTtbiBas, uto nocrosiHHas [Inanka
h = 6,6-10™° 5B-c, onpeeHTe MUPHHY FHEPreTHICCKOTO ypoBHS (B 5B).

Onpenenuts AJUHY BOJIHBI CIIEKTPAIbHOM JIMHUM, COOTBETCTBYIOLIYIO NEPEXOAY 3JIEKTPOHA B
aToMe BOJIOpPOJia € IIEeCTOi OOPOBCKOM OpOUTHI Ha BTOPYIO. K Kakoi cepru OTHOCUTCS 3Ta JIMHUSA?
Koropas ona no cuéry?

VYuurteiBas npuHuun 3anpera [laynu, onpenenuTe MakCUMallbHOE YHCIIO 3JIEKTPOHOB, KOTOpPHIE
MOTYT HaXxOJUThCSI HA SHEPIeTUYECKOM YPOBHE € n = 5.

3anoJHEHHOM AJIEKTPOHHON 000JIOUKE COOTBETCTBYET TIJIaBHOE KBAaHTOBOE YHCIO n=4.
Omnpeznenure 4uCIO DIEKTPOHOB HAa 3TOW 000J0YKE, KOTOPbIE MMEIOT OAMHAKOBOE MAarHUTHOE
KBaHTOBOE uncio my = 0.

5. Bauk KOHTPOJIbHBIX 3aJaHUH U MHBIX MaTepuaioB, HCHOJbB3YEMbLIX B IIpouecce

Npoueayp TeKyLero KOHTPOJisi U IPOMeKYTOYHON aTTecTaluu

[Ipencrasnen B anekTpoHHON MH(MOPMAIMOHHO-00pa3oBaTenbHOM cpeae no URI:

https://eios.sibsutis.ru/, https://ndo.sibsutis.ru/Teachers_Page/courses.aspx.



OLEHOYHBIE CPEICTBA PACCMOTPEHBI M yTBEPKICHBI Ha 3acejaHuu Kadeapsl BMud

14.05.2020 r ITpotokom Ne 9

3aBeayronuit kadeapoii (pazpaboTurka) B.T. Kyansimen

MOINCH WHUIHAIEI, (paMums

14.05.2020 I.







