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1. IlepeyeHb KOMINETEHIIUI U HHAUKATOPOB UX JOCTHKEHUS

[Ipouecc n3yueHus: AUCUMILIMHBI HAIPaBJieH Ha GOpMHUpPOBaHUE CAEAYIOIUX KOMIIETEHITI:

Kox u HaumenoBanme

Kox n HaumenoBanue

[IpenmectByromue 3ramnsl

UHINKATOpa Oran (c ykazanuem
KOMIIETEHIINH .
JIOCTH>KCHHS] KOMIIETEHIIUN JIMCLIUILIIH)

OIIK-1. Cnocoben OIIK-1.1. 3HaTh: OCHOBBI
MPUMEHSITh BBICILICH MaTeMaTUKH,
€CTECTBCHHOHAYYHBIC | PU3UKU, OCHOBBI
1 OOIIEHH)KEHEPHBIE | BBIYMCIUTEIbHOM TEXHUKH U
3HaHUS, METOIbI pOrpaMMHUPOBAHUSI.
MaTeMaTU4YeCKOTO OIIK-1.2. YmeTs: pemiathb
aHanu3a u CTaHJapTHbHIC
MOJIETTUPOBaHUS, npodeccuoHaIbHbIC 3a/1a4H
TEOPETHUYECKOTO U C IpUMEHEHUEM 1
AKCIIEPUMEHTAJILHOTO | €CTECTBEHHOHAYYHBIX U -
HCCTIEOBaHUS B 0O0IIEeNH)KEHEPHBIX 3HAHUH,
poecCHOHATLHON | METOJIOB MaTEMaTHIECKOTO
JeSITeNIbHOCTH aHaJIM3a U MOJICTTUPOBAHUSI.

OIIK-1.3. UMeTh HABLIKU:
TEOPETUYECKOIO U
AKCIIEPUMEHTAILHOTO
HCCIIEI0BAHHUS 00BEKTOB
npodeCcCHOHAILHON
JIEATENILHOCTH

dopma(bl) MPOMEKYTOYHOM aTTECTALMH 0 AUCIMIUIAHE: 3a4eT (1 cemectp), sK3ameH (2 cemectp).

2. HOKa3aTeJII/I, KPUTEPUH U HIKAJbI OLICHUBAHUA KOMIIeTeHIInii

2.1 TlokazareneM OLICHMBAHUS KOMIIETCHIMH Ha 3Tarne MX (OPMHUPOBAHUA NpPU H3YyUYECHHUU

AUCHUILUIWHEBI SBJISACTCA YPOBCHB UX OCBOCHHA.

[Ikama
OILlIEHWBaHUI

PesynbraTsl 00y4yeHus

Jeckpunrops! ypoBHeH
OCBOCHHMS KOMIETESHIIUI

OIIK-1.1. 3naTh: ¢pyHIaMeHTaIbHbBIE 3aKOHBI IPUPOJIbI U OCHOBHBIE (PU3UYECKHE U
MaTeMaTHYeCKHe 3aKOHbI U METO/bI HAKOIUIEHUS, Ilepejauu 1 00paboTku nHpopManuu

Huzkuit
(OporoBbIii)
YPOBEHb

Cpennuit
YPOBEHb

Bricokuit
YPOBEHD

3HaeT: OCHOBBI BEHICIIICH

MaTeMaTHKH, (U3UKH, OCHOBBI
BBIYHCIIMTEIILHOM TEXHUKU U
MPOTPaMMUPOBAHUS

3HAaKOM C OCHOBAMH BBICIICH
MaT€MaTHKu, (1)I/I3I/IKI/I U BBEIUNCIUTEIBHON
TCXHHUKHU

3HaeT OCHOBBI BBICIIEW MAaTEMAaTHKH,
(hU3HUKHN, OCHOBBI BEIUNCIUTEIHHON
TEXHUKH U DJIEMEHTaMU
MIPOrPaMMHUPOBAHUS

3HaeT TBEPJIO OCHOBBI BBICILIEN
MaTeMaTHKH, PU3NKHU, OCHOBBI
BBIYMCIIUTEIILHON TEXHUKU U
IPOrPaMMHUPOBAHUS

OIIK-1.2. YMeTh: NpUMeHATh HU3NUECKUE 3aKOHbI

U MAaTEMATUYCCKU MCTOJAbI I PCIICHUA

3a]1a4 TEOPETUUYECKOr0 U MPUKIATHOTO XapaKTepa

Huzkuit
(moporoBbIit)
YpOBEHb

Ymeer: pemiaTh CTaHAAPTHBIE
npodeCCHOHAIbHBIC 3a/1a4H C
IPUMEHEHHEM
€CTECTBEHHOHAYYHBIX U

Pemaer crangapTHbie podeccnoHalbHbIC
3aJ1a4¥ ¢ TPUMECHEHHUEM
CCTeCTBeHHOHay‘-IHBIX nu
0OIIIENHKEHEPHBIX 3HAHUI




[Ixana €CKPHUITOPHI YPOBHEN
Pe3ynbrarel oOyueHms Hleckp Pbl P .
OLCHUBAHUA OCBOCHHSA KOMIICTCHIIUN

00IIEeNH)KEHEPHBIX 3HAHUH, Pemraer crannapTHble mpodeccuoHaIbHbIE
METOJ0B MAaTEMaTH4YECKOTO 3a/1a4u C IPUMEHEHUEM

Cpennuii aHaIM3a U MOJACIIUPOBAHUS €CTECTBEHHOHAY4HBIX U

YPOBEHb OOIIeMH)KEHEPHBIX 3HAHUN, METOJIOB
MaTeMaTHYECKOr0 aHAJIA3a U
MOJICJIMPOBAHUS

Pemraer cranmapTHblie mpodeccuoOHaIbHBIE
3aJa4u ¢ IPUMEHEHHEM

Bricoknii €CTECTBEHHOHAYYHBIX U

YPOBEHb OO0IIENH)XEHEPHBIX 3HAaHUH, METOJIOB
MaTEMaTHYECKOI0 aHalIn3a U
MOJIEITMPOBaHUS

OIIK-1.3. IMeTh HaBBIKU: TEOPETHUECKOTO M IKCIEPUMEHTAIHHOTO UCCIICIOBAHUS OOBEKTOB
po(ecCHOHATTLHOM IS TEIIbHOCTH

Huskuii HNmeer: HaBBIKHK: HNmeer HayanbHbIC HABBIKH:

.. | TeopeTudyeckoro n TEOPETUYECKOI0 U IKCIIEPUMEHTAIBHOIO

(moporoBbIit)

YPOBCHD SKCIIEPUMEHTAILHOTO UCCIIEJIOBAHUS 061,?1@013
HCCIIeI0BaHUs 0OBEKTOB npogeccuoHaIbHOMN eI TeIbHOCTH
podecCHOHAIBHON AEATENbHOCTH | MIMeeT HaBBIKH: TEOPETHYECKOTO 1

Cpennnii 9KCIIEPUMEHTAIILHOTO UCCIIEI0BAHUS

YPOBEHb 00BEKTOB POECCHOHATBHOM

JESTEIIbHOCTH

NmeeT HaBBIKM: TEOPETUYECKOTO U
Beicokuit 9KCIIEPUMEHTAIILHOIO UCCIIEI0BAHUS
YPOBEHb 00BEKTOB PO(ECCHOHATBHOM

JESTEIBHOCTH

2.2 Tabauua cOOTBETCTBUS Pe3yIbTATOB MPOMEXYTOUHOM aTTECTAllMM MO JUCLUITIIMHE YPOBHIO
sTana GopMHUpOBaHUS KOMIETEHIUN

[lIxamna Kon unnukatopa YpoBeHb OCBOEHUS
dopma KOHTPOJIS IOCTYKEHUS
OIICHUBAHUS N KOMIIETEHIIUI
KOMITETEHIIU I
Y IOBIETBOpHTE OIlK-1.1 HU3KHI
BHO OIIK-1.2 cpeaHuit
OIIK-1.3 BBICOKHH
OIlK-1.1 CpeIHHN
DK3aMeH XOpOIIO OIlK-1.2 CpelHui
OIIK-1.3 BBICOKHH
OIIK-1.1 BBICOKHH
OTJIMYHO OIIK-1.2 BBICOKHI
OIIK-1.3 BBICOKHH
OIIK-1.1 HU3KHUH
He 3auteno OIIK-1.2 HU3KHUH
auer OIIK-1.3 HU3KHUH
OIlK-1.1 CpEeIHUN
3a4TeHo OIIK-1.2 BBICOKHI
OIIK-1.3 BBICOKHI




3. MeToauyeckne MaTepHuaJIbl, ONpeessiouue Npoue1ypbl OeHHBAHUSA

[Iponiecc oneHuBaHWs 3HAHUM, YMEHWW, HABBIKOB U (WJIM) ONBITA JESATEIBHOCTH,
XapaKkTepU3yIOIMX ATanbl (OPMUPOBAHUA KOMIIETEHIIMM, MpeIcTaBieH B Talnuuax mno Gopmam
o0ydeHus:

Tum 3anaTus Tema (pazzgen) OueHounble
CpeacTBa

OIIK-1.1. 3HaTh: pyHIaMEHTaIbHBIE 3aKOHBI TPUPOABI U OCHOBHBIC (PH3UYECKUE U
MaTeMaTHYECKUE 3aKOHbBI U METO/Ibl HAKOIUICHHs, Iepeiaun U 00paboTKK MHPOpMaLIUU

Jlexknuu BBenenue DK3aMeH,

®Du3nuecKue OCHOBbI MEXaHUKH 3a9€T
OCHOBBI MOJICKYJISIPHOM (PU3MKH U TEPMOJUHAMUKHU
DIEKTPUUECTBO U MAarHETU3M

KonebaHus 1 BOJHBI

Orntuka

DeMEeHThl aTOMHOM M KBAaHTOBOM (DU3UKH
DneMeHThl U3MKH TBEPAOTO TeIa

DneMeHTHI siiepHOM (PU3UKHU

HpaKTI/IquKa Kunemaruka MOCTYIIATCIIbHOI'O MW BpalIaTCJIbHOI'O IABWIKCHUSA KOHTpOJH)H

g pabora MaTepHaIbHON TOUKH ast paborta,
JluHamuKa oCTynaTeabHOro JBUKEHHUS MAaTEPUAIbHON TOUKHU. | KOJJIOKBUY
3akonbl HproTOHA M
Mexanudeckasi paboTa 1 SHeprus. 3aKOHbI COXPAaHEHUS B
MEXaHUKe

BpamarenbHoe ABMKEHUE TBEPAOTO Tea. DJIEMEHThI
CIeIUaTbHON TEOPUU OTHOCUTEITLHOCTH.
Ocuosel MKT. "'a30BBIE 3aKOHEL.

IlepBoe Hauamo TepMoAMHAMUKU. BTOpoe 1 TpeThe Havana
tepmoauHamMuku. [ukn KapHo. Dutponus

OnekTpocTtatuka. 3akoH Kynona. DnekTpudeckoe mosie.
Metoasl pacuera 3neKTpruueckux nosueil. KonaeHcaropsl.
[TocTosIHHBIN MEKTpUUYECKUI TOK. 3aKOHBI TOCTOSIHHOTO TOKA.

MarsauTHoe 1oJje 1 ero XapakTepucTuKu. MeTo/ el pacuera
MarHuTHBIX nosiei. Cwiiel Amriepa u Jlopenria.
SIBneHne ANeKTPOMarHuTHOM MHIYKIUU.

MexaHn4ecKHe KoJacOaHus U BOJIHBL.

DNeKTpOMarHUTHbIE KOJIOAHHSI U BOJIHBI.
Wutepdepeniyst u audpaxiys cBeTa.

[Tonspuzanus u aucnepcus cera. Ilornomnenue ceera.
3aKOHBI TeII0BOr0 M3iyueHus. PoroddhdekT.

Bonnosas ¢pynkuusa. CooTHoIIeHHE HEONTPeIeIeHHOCTE N
[eiizenOepra. Ypasuenue Illpenunrepa.

3aKOH paIM0aKTUBHOTIO pacnajaa. S aepHble peakuu

[Tpocreitmue nu3mepenus u ux oopadorka. [lorpemnoctu
u3MepeHus pu3nuecKkux BenuuuH. OnpeaeneHue mIoTHOCTH

o Otyer no
TeJ NpaBUIbHON (HOPMBI
nabopaTopH
Jlabopatopn | M3ydyeHne KOHTPOIbHO-U3MEPHUTEIbHBIX TPUOOPOB. oif paboTe
ble PabOTHI HaOnroneHue u n3MepeHue nepruoAnYecKiX CUTHAJIOB KOHI;IOKBH ’
OnpeneneHne eMKOCTH KOHIEHCAaTopa y Y

OrnpezeneHne dAEKTPOABIKYIIEH CHUITBl HICTOYHHUKA TOKA
METOA0M KOMIIEHCAIIUHA




Onpenenenne
Yurcona

COMPOTUBJIICHUH  TMPOBOJHUKOB  METOJIOM

Cusarue KpI/IBOI\/JI HaMaronnimBaHud W ICTIIM TUCTEpPE3UCa C
MTOMOIIBIO ocIIIIorpada

CroxeHue oJTHOHAIPABICHHBIX U B3aUMHO
NEPIEeHIUKYISIPHBIX KOJICOaHH

Onpenenenne aedopMariy MOBEPXHOCTH Tella C TOMOILBIO
MeToj1a rosiorpadudeckoil HHTepPepoOMeTpUun

Onpenenenue nMokasareis NPeIoMIIEHHSI BEILIECTBA C IIOMOILBIO
ABJICHUSI HHTepDEepEeHINH

OnpeneneHue paanyca KpUBU3HBI JTMH3BI C TOMOIIBIO SIBJICHUS
UHTEpEPEHITNN.

N3yuenne qudpakiinu KOTepeHTHOTO U3TYUYCHUS B
[apaJuIeNIbHBIX JIydax

Onpez[eneHI/Ie IMOKa3aTeyid IMPEJIOMIICHUA C ITIOMOIIBIO SABJICHUA
noJrsipu3anuu CBETA.

HOJ'IHpI/ISaI_II/IH CBCTa

HccnenoBanue BHentHero Gotodddexra

N3yuenue paccesinus anbda-yacTuir

Omnpenenenue NepBoro noTeHIMana Bo30yKIeHUsI aTOMOB ras3a
(omerT ®panka u ['epria)

Wzydenue nudpakiiuy 3JeKTPOHOB HA HIETH

I/I3yquI/Ie 3daKOHOB PaJIMOAKTUBHOI'O paciiajia

[TpousBoaHast GyHKIMI KOMILIEKCHOTO IIEPEMEHHOTO.

KonTypHbIe HHTErpalibl aHATUTHYECKUX (PYHKITHA.

[Ipuiioxenns: TeopemM OoneparmOHHOIO UCUUCIICHUS IS
pacuéra OpUTUHAJIOB U N300paKECHHIA.

Pemenue nuHelHbIX MU depeHnaTbHbIX YPaBHEHUH U CUCTEM
METOJJaMH OIEPAlMOHHOTO UCYUCIIEHUSI.

CamocrosiTen
pHas paboTa

Bce pazaenbr nucuuruiHbl (MO JIsT)

KP,
KOJIJIOKBUY
M, DK3aMe€H,
3a4eT

OIIK-1.2. YMeTh: NpUMEHTh PU3NUECKHIE 3aKOHBI 1 MATEMAaTUYECKU METO/bI JJIsl PEeILICHUs

3aa4 TCOPCTUYCCKOT'O U ITPHUKITATHOTO XapaKTepa

Jlexun Bsenenue OK3aMeH,
duznueckrie 0CHOBEI MEXaHUKHU 3a4CT
OCHOBBI MOJIEKYJISIPHOW (PU3UKHU U TEPMOTUHAMUKHI
DIEKTPUYECTBO U MAarHETU3M
Konebanus u BOJIHBI
OnTtuka
DNEeMEeHTHl aTOMHOU U KBAaHTOBOU (PU3UKU
DnemMeHThl (U3UKH TBEPAOTO TeNa
DneMeHTHI siepHON PU3MKU
[MpakTnuecka | KuHemMaTuka MOCTYMAaTENbHOTO W BpallaTeabHOro JBIKeHUs | KoHTponbH
s pabora MaTepUaIbLHON TOYKH ast pabora,
JIMHAMUKA TOCTYMATETbHOTO ABUKEHHS MAaTePHANTBHON TOUKH. ;OHHOKBHY

3akoHbsl HeroTOHA




Mexanudeckas padoTa u SHEepTHsl. 3aKOHBI COXpaHEHUS B
MEXaHUKe

BpamaTenLHoe ABWIKCHUC TBCPAOIr'O TCJIA. ONEMEHTEI
CHGHH&HBHOﬁ TCOPHUU OTHOCUTCIILHOCTH.

Ocuosrsl MKT. "'a30BbIE 3aKOHEL.

[TepBoe Hauano TepmMoauHaMUKU. Bropoe u TpeThe Havana
tepmoHamMuku. [{ukn Kapno. Durponus

OnektpocTtaTuka. 3akoH Kynona. DiekTpuueckoe moie.
Mertobl pacueTa eKTpuIecKux nosei. Konaencaropsl.

ITocTOSHHBIN JIEKTPUYECKUI TOK. 3aKOHBI IOCTOSIHHOTO TOKA.

MarnuTtHoe 1oJie U ero XapakTepucTuku. MeTopl pacuera
MarHuTHeIX nojei. Cuibl Amnepa u JlopeHniia.

SIBiIeHUE DNEKTPOMAarHUTHOW HHAYKIWH.

MexaHndecKkue KoJIcOaHus U BOJIHEL.

3H€KTpOMaFHI/ITHI)I€ KoJe0aHus U BOJHLI.

WNurepdepennus u nudpakuus ceera.

Honﬂpmaum{ " JUCIICPCUsA CBCTA. ITornmomenue cBera.

3akoHbI TeraoBoro uznydeHus. otosddexr.

BonnoBas ¢ynkus. CooTHOLIEHHE HEONPEACTCHHOCTEN
I'eitzenbepra. Ypasuenue llpenunrepa.

3aKOH paIM0aKTUBHOTO pacnaja. SaepHble peakiuu

JIaGoparopx
ble PabOTHI

[Ipocreiimume u3mepeHus: U ux oopadotka. [TorpentHocTn
u3MepeHus puzndeckux BenuunH. OnpeereHue MmIoTHOCTH
TeJ MPaBUIBHON (HOPMBI

N3y4yeHne KOHTPOIbHO-U3MEPUTENBHBIX TPUOOPOB.
HaOnroeHue v u3MepeHue nepruoanYecKiuX CUTHaJIOB

OnpeneneHHe CMKOCTHU KOHACHCATOpa

Ormpenenenue IEKTPOIBIKYIIEH CHIIBI MCTOYHHMKA TOKA
METO/I0M KOMIIEHCAIIH!

OrnpeneneHrne CONPOTUBIEHUN TPOBOIHUKOB METOJIOM
Yurcona

CHATHEe KpUBO HaMarHMYMBaHUs U TETJIU THCTEpE3Hca ¢
MOMOIIBIO ocLmIorpaga

CrnosxeHue OJJHOHAIIPABJICHHBIX U B3aUMHO MEPIEHAUKYISPHBIX
KoJIeOaHuil

Onpenenenue aedopMaiiy MOBEPXHOCTH Tella C TOMOILBIO
MeTo/1a Trosiorpadguueckoil HHTEpPepoMeTpun

Omnpenenenne nmokasaress MPEIOMIICHHS BEIECTBA C IIOMOIIBIO
ABJIEHUS! UHTEep(DEepEeHIINU

Omnpenenenue paguyca KpUBU3HBI JUH3BI C TOMOIIBIO SBJICHUS
UHTEpEPEHIIHH.

Nzyuenue nudpakiuuy KOTepeHTHOTO U3JTy4eHHs B
NapajuleIbHbIX JTy4ax

Onpez[eneHI/Ie IMMOKa3aTeyid MPEJIOMIICHUA C ITIOMOIIBIO SIBJICHUA
MmoJIsipu3anu CBETA.

[Tonsipuzanus cBera

Otyer no
nabopaTopH
oif pabore,
KOJIJIOKBHY
M




UccnenoBanue BHentHero Gotodddexra

Omnpenenenue MepBOro MOTEHIMANA BO30YKICHUSI aTOMOB Ta3a
(onbiT @panka u I'epua)

Nzydenue qudpakiuy 3JeKTPOHOB Ha LIENN

HSyquI/IC 3dKOHOB PaJIMOAKTUBHOI'O paciiajia

N3yuenue paccesHus anbha-4acTUi

Camocrositen
bHas paboTta

Bce pazaenbl nucuumiHbl (MO JIsT)

KP,
KOJUUIOKBUY
M, DK3aMEH,
3a4eT

OIIK-1.3. iMeTh HaBBIKU: TEOPETUUECKOTO U SIKCIEPUMEHTAIBHOTO HCCIIEJOBAHUS O0OBEKTOB

poecCHOHANIBHOM e TeIbHOCTH

Jlexun Baenenue OK3aMeH,
Pu3nyecKue OCHOBBI MEXaHUKHU 3a4er
OCHOBBI MOJIEKYJISIPHOUN (PU3UKU U TEPMOJAUHAMUKH
DIEKTPUUECTBO U MAarHETU3M
Konebanus 1 BOJTHBI
Onruka
DneMEeHThl aTOMHOM 1 KBaHTOBOH (DU3UKH
DOnemeHThl (U3UKHU TBEPAOTO Tela
DJeMeHTHI SIepHON PU3UKU
[IpakTnuecka | KuHemaTuka MOCTYyMaTeNbHOTO W BpamiareabHOro JBikeHus | KoHtpombH
s1 pabota MaTepUaIbHOU TOUKU ast padora,
JIMHAMMKA TTOCTYTIATEIBHOTO IBHKEHUS MaTepHaNbHOH Toukn. | KOVIOKBHY
M

3axkonsl HeroTOHA

MexaHuueckas pa60Ta H DHCPIus-. 3aKOHEBI COXpPAaHCHUA B
MCXaHHUKE

BpaH_IaTCJ'ILHOC ABUIKCHUC TBCPAOI'O TCJIaA. ONEeMEHTHI
CHGHH&HLHOﬁ TCOPHUU OTHOCUTCIIBHOCTH.

Ocuossl MKT. "a30BBIE 3aKOHEL.

[IepBoe Havasio TepMoaMHaMHUKU. BTopoe n TpeThe Havana
tepmoauHamuku. [ukxn Kapro. DOHTponus

OnexrpocraTuka. 3akoH Kyiona. Dnekrpudeckoe moie.
MeTtoibl pacuera 3JIeKTpUUecKuX nosiel. KonueHncaTopsl.

ITOCTOSIHHBIN 2EKTPUYECKUNA TOK. 3aKOHBI IIOCTOSTHHOTO TOKA.

MarsauTHoe 1oJje 1 ero XapakTepucTUKU. MeTopl pacuera
MarHuTHBIX nosiei. Cuibel Ammiepa u Jlopenria.

SIBnenue QJICKTpoMar HUTHOH HHAYKIHWH.

Mexanndeckue KoJieOaHus U BOJIHEI.

DIIeKTPOMarHUTHBIE KOJIEOAHUS U BOJTHBI.

WnTepdepenius u qudpaxius cBera.

[onspusanus u qucnepcus ceeta. [lornomenue ceera.

3aKkoHBI TETI0BOTO M3Iy4deHus. DoTodddexT.

Bonnosas ¢ynkius. CooTHOILIEHHE HEONPEAeICHHOCTEH
Ieiizenbepra. Ypasuenue lpeaunrepa.




3aKOH paJMOaKTUBHOIO pacnajaa. SiepHble peakiuu

[Ipocreiimme uzmepenus u ux odpadorka. [lorpemnoctu
u3MepeHus pu3nuecKkux BennuuH. OnpeneneHue IoTHOCTH
TEJ MPaBUIBHON (POPMBI

N3y4eHne KOHTPOIbHO-U3MEPUTENbHBIX TPUOOPOB.
HaburoieHue u u3MepeHne NepuoaMuecKUX CUTHAJIOB

OnpeneneHHe C€MKOCTHU KOHACHCAaTOopa

OnpeneneHHe BHCKTpOI[BI/I)KYH_[ef/i CHJIBI HCTOYHHUKA TOKa
METOA0M KOMIICHCAIIMH

OrnpesenieHre CONPOTUBIICHUM TPOBOITHUKOB METOJIOM
Yurcona

CHsiTHEe KpUBOW HAMArHMYMBAHUS U TIETJIM TUCTEPE3Uca C
MOMOIIIBIO ocuuyuIorpada

CrnosxeHue 0JHOHAIIPABJIIEHHBIX U B3aUMHO MEPIEHANKYJIISIPHBIX
KoJiebanui

Omnpenenenue aepopMaIi MOBEPXHOCTH TEIa ¢ TOMOIIIBIO Oruer 1o
JlaGopatop | MeTozia roiorpaduyeckoii maTephepomerpun H§60paT0pH
ble PabOTHI Omnpenenenue mokaaress MPeIOMIICHHsI BEIIECTBA C IIOMOIIBIO zgﬂ% 21)65;}’]
SBJICHUS UHTEepEpEeHIINU M
Omnpenenenne paamyca KpUBU3HBI JTHH3BI C TOMOIIBIO SBJICHUS
UHTEp(EpeHIIIH.
N3yuenne qudpakiny KOTepEHTHOTO H3ITyYeHHs B
napaieNbHBIX JTydax
OnpezneneHue nokasaress MpeJoMIICHHS C IIOMOLIbIO SIBICHUS
HOJISIPU3ALIUH CBETA.
[MTonsipuzanus ceera
HccnenoBanue BHeNHEro porodpdexra
Ornpezenenre epBOToO MOTEHIIMAIa BO30YKI€HUSI aTOMOB Trasa
(onbIT dpanka u I'epua)
N3yuenne qudpakiuy 3J€KTPOHOB HA IMIETH
W3yueHne 3aKOHOB paInOAKTUBHOTO pacraja
N3yuenue paccesHus anbpa-4acTuly
Camocrositen | Bee paznens! AucuuniuHbl (MOIyJIs) KP,
pHas paboTa KOJIJIOKBHY
M, 9K3aMeEH,
3ayer

4. TunoBble KOHTPOJIbHbIE 3aJaHUS

[IpencraBuTe OAWH NpUMEpP 3aJaHUA MO KaXIOMy THIy OLEHOYHBIX CPEACTB ISl KaxIou

KOMIIETEHINH, (POPMHUPYEMOM TAaHHOM TUCIUIUTMHOM:

3amanus,

1. HpaKTI/ILIeCKI/Ie 3aHATHUSA 11O JUCIHUIIIINHEC.

Ha BBIIIOJIHCHUC HWHAHWBUAYAJIbHBIX 33.)18.HI/II\/'I, NMpCACTABJICHBI

uH(pOpMAIIMOHHOW 00pa3oBaTenbHO# cpeae u qoctymubl mo URL — http://aup.uisi.ru/2868878/

3amaHus Ha BBIIOJHEHUE J1a00PaTOPHBIX PadOT MPEACTABICHBI B 3JIEKTPOHHO-UH()OPMAIIHOHHOM

2. JlaGopatopHbie pabOTHI IO TUCHUTUIAHE (MOIYITIO).

obpazoBatensHOU cpeae u poctymabl mo URL — (http://aup.uisi.ru//2868878/).

3. CamocrosiTenbHas paboTa 1Mo TUCIHUIUIUHE.

B 3JICKTPOHHO-


http://aup.uisi.ru/2424712/
http://aup.uisi.ru/2424712/

3amaHus, Ha BBIMOJHEHHE CAMOCTOSTENBHOW pabOThl, MPEACTaBICHBI B AIEKTPOHHO-
uH(pOpMaIIMOHHOW 00pa3oBaTenbHOI cpeae u noctynusl mo URL — http://aup.uisi.ru/2868878/

4. [Tpumep OuiieTa 11 yCTHOTO HK3aMeEHa.

®denepanbHOE areHTCTBO CBS3U
VYpanbCckuii TEXHUYECKUIA Ix3ameHanmuoHHbIi Omiter | YTBEPXKAIO:

WHCTHUTYT CBSI3M U UHPOPMATHKHU No 9 3aB. kadenpoit BMu®d

(dumman) ®I'OY BO

"Cubupckuil rocyqapcTBeHHbIN | 1o quctumuinHe «@u3ukay | «_04 » centsaops 2020 r.

YHUBEPCUTET
TEJIEKOMMYHUKALUN U
nHpopmaTuku"
B I. ExarepunOypre (YpTUCHU
Cubl'YTN)

Hanpasnenne 09.03.01 "Hudopmaruka u BbruncautensHas texuuka” Y poBeHb bakanapuat Paxynsrer UNnY
kypc_l cemectp 1

1. MarsauTHoe noJje U ero XapaKTCPUCTUKU: UHAYKIHA, HAIPAKCHHOCTb, CUJIOBBIC JINHUH.

3aoaya. MarautHas UHAyKIUS OJHOPOAHOTO MarHUTHOTO moJis paBHa 0.5 Tn. Onpeaenute moToK
MarHUTHOM MHAYKIMH 9epe3 TTOBEPXHOCTh IIOMAbI0 25 ¢M?, PaCIoI0KEeHHYIO
MEPIEeHIUKYIISIPHO JIMHUSAM MarHUTHOM MHAYKIMK. YeMy Oy/eT paBeH MOTOK BEKTOpa
MarHUTHON MHIIYKIIMH, €CIIU MIOBEPXHOCTH MOBEPHYTH Ha yroi 60° oT nepBoHAYaILHOTO
MOJIOKEHHUA?

2. Chopmynupyiite meopemy [ aycca 1iis 3NEKTPOCTATHUECKOTO OIS B BAKyyMe.

Mex 1y KakuMU BeIMYMHAMH YCTaHABJIMBAET CBsI3b 3Ta TeopeMa? KakoB ee Gpusnueckuit cMbica?
3aoaua. Jlana cuctema TOYEUHBIX 3apsi/10B B BaKyyMe U
3aMKHYThIE TOBepXHOCTH S1, Sz 1 S3. [loTOK BekTopa
HaNPSHKEHHOCTHU 3JIEKTPOCTATHIECKOTO TOJISt OTIIMYEH OT
HYJIS 4epes...

1) noBepxHOCTh S3  2) MOBEPXHOCTH S2 U S3

3) moBepxHOCTh S1  4) MOBEPXHOCTH S

5) npyroii BapuaHT OTBETa

3. HWcrounuku Toka. J.1.c. 3akoH OMa Jijist 3aMKHYTOU TISTTH.
3aoauya. Tlpu 3aMbIKaHUK UCTOYHUKA DIIEKTPUIECKOTO TOKa Ha conpoTusieHue 10 Om mo menu treuet

Tok 10 A, a mpu 3aMbIkaHnM Ha conpotuBieHne 4 OM unet Tok 16 A. Haitnute BHyTpeHHEe
conpotusienue u J[C ucTouHMKaA TOKA.

[Moanuces npenonasaress Wnennasix H.N.

5. HCpC‘ICHB BOIIPOCOB JIs1 YCTHOI'O DK3aMCHA U 3a4CTa:

Kunemamuka mamepuanvHoil mouku.

dusnuecKkue MOJIEIN: MaTepralibHas TOUKa, aDCOIOTHO TBEPJIOE TEJIO.

N30TponHOCTh U OTHOPOHOCTH MMPOCTPAHCTBA U BPEMEHH.

CkainsipHble U BEKTOPHBIE BETUYHHBI.

CriocoObI onucanus ABMKEHUS (KOOPIMHATHBIN, BEKTOPHBIN, €CTeCTBEHHBIN). CHCTEMBI OTCUETa.
IIepemenienue, TpaekTopus, paanyCc-BeKTOp, IPOUJIECHHBIN IIyTh.

Cxopoctb. CpenHsisi, MTHOBEHHAs!, CPEIHSASI IIyTE€BAsi CKOPOCTb.

Yckopenue. CpeniHee 1 MTHOBEHHOE YCKOPEHHE.


http://aup.uisi.ru/2424712/

[IpsmonnHeliHOEe paBHOMEPHOE IBUKEHUE. Y paBHEHUE MPSIMOJIMHEHHOTO PABHOMEPHOTO JIBHYKEHUS.
[IpssMONMHENHOE HEPABHOMEPHOE IBUKCHHE. Y PABHEHUE NPSIMOJIUHEHHOIO HEPABHOMEPHOIO IBUKECHHUSL.
KpuBonuneiinoe npmxeHre. TaHreHIIMaIbHOE U HOPMAJIbHOE YCKOPEHHUE.

BpamarensHoe ABM)KEHHE MaTepUalIbHONM TOYKM M €ro XapaKTePUCTUKU (yros IMOBOpOTa, YIJIOBas
CKOPOCTb, YTJIOBOE YCKOPEHUE).

Junamuka nocmynamenbHozo 08UiCeHUA

Macca u Bec Ten. [noTHOCTS.

Cuna. 3akons! HproToHa.

Nmnynbc Tena. 3aKkoH COXpaHEHUsI UMITYJIbCa.

3akoH BceMUpHOro taroreHus. Cuna taroreHus. I'paBuTaniioHHas ¥ MHEpTHast Macca. 3akoHbl Kemiepa.
Cmamuka.

VYcnoBus paBHOBECHS TEIL.

[IpocTble MalIMHBI 1 MEXaHU3MBI.

Paboma u snepzus.

Pabora B mexanuke. PabGota, coBeprmaemass mocTossHHOW cuiioil. Pabora, coBepiiaemas nepeMeHHON
CUJIOH.

Kunernyeckas sHeprusi 1 Teopema O CBSI3H SHEPTUU U pabOTHI.

KoHcepBaruBHble U HEKOHCepBaTHUBHbIE Cuibl. [loTeHnumanbHas sHeprus. [Ipumepbl NmOTEHUHATBHBIX
SHEPTUM.

3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE.

Koadduiment nonesHoro neiicTBUs MallyH.

AOCONIOTHO ynpyTuil ¥ a0COMOTHO HEYNPYTHi yaap. LleHTpanbHbIi 1 HeeHTPaIbHBIA yaap.
Mexanuka meepoozo mena.

Crenenu cBo0O0/IbI; pa3yioKEHUE IBUIKEHUS HA COCTABIISIIOIIME.

MoOMEHT uHepuuH; BBIYUCICHHME MOMEHTa WHEPIMU; MOMEHThl MHEPLMH HpOCThIX Tel. Tepema
['toiirenca-llreitHepa.

MOMEHT CUIIBL.

MowMmeHT uMIyJibca. 3aKOH COXpaHEHUs MOMEHTa UMITYJIbCa.

VYpaBHEHHE NBUKEHMSI TBEPAOIO TEIA.

PaGota u sHeprust ABUKYyIUXCS TEl.

AHasorus ¢ nocTynaTelbHbIM JIBUKEHUEM.

Dnemenmul cneyuanvhoit meopuu omuocumensvhocmu (CTO).

[Tpunuun otHocutensHocTy ["anunes. [IpeoOpasoBanus ["anumes 1uis KOOpAUHAT U CKOPOCTEH.
[ToctynaTel cnenuaibHOM TOPUH OTHOCUTEIIBHOCTH.

ITpeoOpaszoBanus Jlopenna. Caenctsus npeodbpaszoanuit JlopeHna.

PensTuBucTCcKas AMHaMUKa: UMITYJIbC, Macca, paboTa, SHEprusl.

I'panuipl TPUMEHUMOCTH KJIACCUYECKON MEXAHUKHU.

Monekynapunasa ¢usuka.

OCHOBHBIE NOJIOKEHUS MOJIEKYJIIPHO-KUHETUUECKON TEOPUH CTPOEHUS BEILIECTBA.

ATOMBI U MOJIEKYJIBI. TernmoBoe ABUKEHUE aTOMOB U MOJIEKYJI.

BbpoyHnoBsckoe neumxkenue. Auddysus.

Pacrnipenenenne MoJiekys1 o CKOpOCTsIM (pacnpeaeneHue Makcsena).

bapomerpuueckas popmya.

Temnepatypa. TepmoMeTpsl U TeMriepaTypHbI€ HIKAIbI.

WneanbHblii ra3. YpaBHEHNE COCTOSIHUS MI€AIBHOTO T'a3a. 3aKOHbI UAEAIBHOTIO ras3a.

OCHOBHO€ YpaBHEHNE KHHETHUYECKON TEOPUU T'a30B.

Tepmoounamuxa. I301pOBaHHbBIE CUCTEMBI.

Temnota. KonnuectBo Temnotsl TemaoeMKocTh Tena. Y paBHEHUE TETJIOBOro OajiaHca.

BuyTpenHss sHeprus. BHyTpeHHs 3HEprust HASaIbHOIO Ta3a.

Paznuune mexay Temneparypoi, TEIIIOTON U BHYTPEHHEN SHEpruei.

IlepBoe Ha4yanO TEPMOAUHAMUKU. DHTANIBIINS.

OO6partumbie 1 HEOOPATUMBIE TIPOIIECCHI.

Huknuyeckuii mponecc. Termmoble napuratenu. K.m.j. TennoBslx asurateneid. Bropoe Hauano
TepMmoauHamMuku. JIgurarens KapHo.

Ontponus. TpeTse Hauano TepMoauHaMUKH (Teopema HepHcera).



@Dazoevie npeepawienus u pasnosecus. Daza. dazoBple nepexoabl. PaBHoBecwe nByx ¢as.
PaBnoBecue Tpex ¢a3. Pazosble auarpammbl. [lnaBneHwe u Kpucramnuzanus. VMcmapenue u
KOH/IeHcanus. MeracTaOMIIbHbIE COCTOSHUS.

Aenenua nepenoca. luppysus. TermonpoBogHocTs. BHyTpennee Tpenue. Bakyywm.
Inekmpocmamuxa.

DnexTpuuecKue 3apsaabl U UX CBOMcTBa. B3aumoaeicTBue anekTpuueckux 3apa10B. 3akoH Kynona.
DJNEKTPUUYECKOE TI0JI€ U €r0 XapaKTEPUCTUKU: HANPSHKECHHOCTD JJIEKTPUYECKOrO IOJIS, CUJIOBBIC JIMHUH,
noteHuuan. Cs3b HAIIPSHKEHHOCTH C MTOTEHIIMAJIOM.

[TpyHIMI CynIepIIO3ULIUY ITIEKTPUUECKUX MOJIEH.

Pabora nepemerienus 3apsaa B 3IEKTPHUECKOM MOJIE.

[Mupkyanus 1 IOTOK BEKTOPA HAIPSPKEHHOCTH IEKTPUYECKOTO TTOJIS.

[ToTok BekTOpa HANpPSKEHHOCTH JIEKTpocTaTHueckoro nois. Teopema [Maycca.

JIMDIIEKTPUKK B JIEKTPUYECKOM Toiie. JManekTpuueckas HpOHULAeMOCTh Beniectsa. llosspusanus
TUBJIEKTPUKOB.

IIpoBOAHMKY B 3JIEKTPUYECKOM I10JIE€. DIIEKTPOEMKOCTH ITPOBOJHUKA.

Konnencaropsl. EMkocTs koHIeHCaTOpa. CoelMHEeHNnE KOHIEHCATOPOB.

OHeprus NEeKTPOCTATUYECKOTO MOJIA.

3aKoHbl ROCMOAHHO20 INEKMPUUECKO20 MOKA.

Onexrpuueckuii Tok. Cuila ¥ INIOTHOCTh TOKA.

ConpoTHuBiieHHE IPOBOAHUKOB U €r0 TEMIEpaTypHas 3aBUCUMOCTb.

3axon OMa 111 OTHOPOAHOI'0 U HEOJHOPOIHOI'O Y4acTKa LIEIH.

3.1.c. 3akoH OMa /71 3aMKHYTOM LIETIH.

3akonbl Kupxroda.

Pabota u momrHOCTE TOKa. 3akoH [[xoyis - JleHna.

dnekmpomaznemusm.

Maruutnoe none. Uaaykuust MI1. Hanpsxennocts MII. CunioBbie munuu MITL

3akoH buo - CaBapa - Jlannaca.

[IpuHIun cynepno3unuu.

MarnuTHsIii notok. Teopema ['aycca 711 MAarHUTHBIX TOJIEH.

Teopema 0 IUPKYJSAUU BEKTOPAa MAarHUTHOW MHYKITHH.

JlelicTBHe MarHUTHOT'O TIOJIS1 HA MPOBOJHUK ¢ TOKOM. Cuita AMmiepa.

JleificTBMe MarHUTHOTO TIOJIA HA ABIKYIIHiics 3apsa. Cuna Jlopenna.

MarHuTHbII MOMEHT KOHTYpPa C TOKOM.

Pabota no nepemenieHuIo NpOBOAHUKA U KOHTYpa C TOKOM B MATHUTHOM IIOJIE.

Knaccuukanuss MarHeTHKOB W HX OCHOBHBIE XapaKTEpUCTUKH (TapaMarHeTUKH, JUaMarHEeTHKH,
(beppomMarHeTuku).

SIBnenue anekTpoMarHuTHOM MHAYKIMK. 3akoH Papanes. [Ipasuno Jlenna.

SBnenune camomHaykuuu. MHIyKTUBHOCTh. B3anMHas MHIyKIUA.

OHeprus MarHUTHOTO TOJIS.

Ocnoevt meopuu Maxceenna.

VYpaBHeHust MakcBenia B UHTETpajibHOU (opMe, UX GU3NIECKUNA CMBICIL.

Mexanuueckue Konedanus.

OOu1re cBeeHus 0 KoJleOaHusAX. XapakTepUCTHKH KojeOaHMii: aMIuInTy1a, ¢a3a, yacToTa, Hepuo/.
CBoOoanbie rapmoHUYeckre kosebanus. Juddepennranbaoe ypaBHEeHHE TapMOHUYECKUX KOJICOaHMI
U €0 pEUICHHUE.

CwMmenieHne, CKOpPOCTb U YCKOpPEHHE MaTepuaibHOW TOYKM MPU TapMOHUYECKUX KOJEOaHUAX U HX
rpaduKu.

OHeprus rapMoHu4eckoro kojeOanusa. KuHernueckas M MOTEHLMaJIbHAs SHEPrusi KoseoOuromiencs
TOYKH.

[MapMoHMuecKkUii ¥ aHTAPMOHUYECKUH OCIULIATOP. MaTemMaTuyecKuid, MPY>KUHHBIA U (U3HUECKui
MasiTHUKH.

3aryxatomue kojebanus. JuddepeHnmansHoe ypaBHEHHE U €T0 PEIIcHHE.

XapaKTepUCTUKU 3aTyXaIOIMUX KoueOaHni: Kod(h(HUIIMEeHT 3aTyXaHus, JIorapu(MUIECKUN JTEKPEMEHT
3aTyXaHusl, JOOPOTHOCTh, BpeMsl peJlakcallii. DHEprus 3aTyXaroUux KojaeOaHuil.

Brenyxnennsie konebanus. JuddepeHuumanbHoe ypaBHEHHE M €r0  pelIeHHe. 3aBHCUMOCTh



aMIUTATYAbI ¥ (pa3bl BEIHYKACHHBIX KOJI€OaHUN OT 4YacTOThl BHEIIHETO BO3/IEHCTBUS. Pe3oHaHc.
I'paduueckoe nzo0pa’keHHEe TAPMOHUYECKUX KOJICOaHHIA.

CrnoxeHre TapMOHUYECKUX KOJICOaHUH OJHOTO HAMpAaBIICHUs] M OJHOW 4acToThl. buenus. CrnoxeHue
B3aMMHO TEPHEHIUKYJISAPHBIX KoleOaHul. YpaBHEHHE TPACKTOPHUU IBMOKYILEHCS TOUYKH. Durypsr
Jluccaxy.

Mexanuueckue 601Hbl.

Pacnipoctpanenue konebanuii B ynpyroi cpene (BosHoBoe JBrkeHHE). [IpononbHble U monepeyHbie
BOJIHBI.

BonHoBas moBepXHOCTb, GPOHT BOJIHBI, CKOPOCTh PAaCHpPOCTPAHEHHUs BOJH, JJMHA BOJIHBI, BOJTHOBON
BEKTOP.

YpaBHeHHUs TUIOCKOH U chepruiecKoil BoJIH. BoHOBOE ypaBHEHHE U €ro pelIcHHE.

OHeprus Oerymux BoiH. Bektop YMmoBa.

[IpuHuun cynepno3uuu BoJiH. [ pynmnoBas CKOpOCTb.

KorepentHocts. UnTephepenius u qudpakius BOJIH.

Crosiune BOJIHBI.

Dddext Jomnepa.

OTtpakeHue 1 MpeJoMIIEHUE BOJIH.

36yK.

3ByKOBbI€ BOJIHBI. CKOPOCTh 3BYKOBBIX BOJIH B ra3ax.

[IIxana ypoBHe# 3ByKa. IHTEHCUBHOCTE M TPOMKOCTB 3BYKA.

Dddext Jomepa B akyCcTHKE.

VYnbTpa3Byk u ero npuMmeHenue. H@pas3Byk u ero npuMeHEHUE.

Inekmpomaznummuole Ko1eOanus.

NneanbHblil Kos1e0aTEIBHBIN KOHTYP.

CBobOoaHbIe AyieKTpoMarHuTHbIe Kosebanus. [uddepennnansHoe ypaBHEHHWE M €rO PELICHUE IS
3apsiia ¥ TOKa. 3aBUCHUMOCTH 4YacTOTHI M TEepUoJa KoueOaHWi OT mapaMeTpoB KoHTypa. Crasur ¢a3
MEX1y KOJIeOaHUSIMH TOKA U HAPSKEHHUSI.

OHeprus KosieOaTeNbHOro KOHTypa. B3aumHOe mpeBpalieHue mojied M 3HEpPruil mpu KojeOaHUsX B
KOHTYDE.

3aryxamolue 3JIeKTpOMAarHuTHbIe KosieOauus. JuddepeHunanbHoe ypaBHEHHE U €ro pelieHHE.
XapaKTepUCTUKHU 3aTYXaIOIUX JIEKTPOMArHUTHBIX KoslebaHui. OTKPBITHIN KOJIeOAaTENbHBIM KOHTYP.
BoinykeHHBIE 37€eKTpoMarHuTHele kosneOaHus. [lepemennbiii Tok. Llenb nmepemeHHOro Toka. 3aKoH
Oma. MOImHOCTh NEPEMEHHOTO TOKA. PE30HaHC TOKOB M HAIIPSKEHUH.

Dnexmpomaznumusle 60HbL.

I'enepanus 31€KTpOMarHUTHBIX BOIH. CBOWCTBA JIEKTPOMArHUTHBIX BOJIH.

CKopocTh pacripocTpaHEHUsI 3JIEKTPOMAarHUTHBIX BOJIH.

[IepeHoc aHEprun 2€KTPOMarHUTHBIMU BOJIHAMU. Bektop YMoBa - [loliHTHHTa.

JlaByieHre 371eKTPOMAarHUTHBIX BOJH. 11Ikana 31nexTpoMarHuTHBIX BOJIH.

Humepghepenyua ceéema.

PasButne npeacrasieHuit o mpupojie CBETa.

MonoxpomaTtnueckne BoJIHbI. KorepeHTHbIE CBETOBBIE BOJIHBI.

HNutepdepentius ceeta u MeTo sl ee HaOmoaeHus (meton Onra, 3epkana Openens u ap.).

Pacuer nnTepdepeHInOHHOM KapTHHBI - YCIOBUS MUHUMYMOB U MAaKCHMYMOB.

WuTtepdepenius cBeTa B TOHKUX MJICHKAX.

[Tonoce! paBHoit Tonmuubl. Konbiia HetotoHa. [1os1ockl paBHOTO HakIJIOHA.

[Ipumenenue nuntepdepenun. [IpocseraeHHas onTuka.

uppaxkyun ceema.

SIBnenue qudpakuuu U ycinoBus ee HaOmoaeHus. OnbiT Openens.

ITpunnun INoiirenca-Ppenensa. Meron 308 Openens.

Hudpaxius OpenHens Ha KPYTJIOM OTBEPCTHH U JMCKE.

Hudpaxius OpayHrodepa Ha y3KOH HIEITH.

Hudpakuronnas pemerka. Judpakunonuslii cnektp. CrieKTpaabHbIN aHATH3.

[InockocTHas pewmerka. [IpocTpancTBEeHHAs pellIeTKa.

Hudpakuus peHTreHoBCKuX Jdydeid. @opmyna Bynbda - bparra.

Ilonapusayun céema u 31emenmovl KpUcmanioOnmuKu.



EcrecTBeHHBIN U MOJAPU30BAHHBIN CBET.

[Tonsipu3zanus cBeta npu OTPaKEHUHU U MpesioMiieHnu. 3akoH bprocrepa.

[TonspuzaTopsl U anam3aTopsl. [lonsgprzanuoHHbIEC TPU3MBI U TTOJISIpOUIbl. 3aKoH Maitroca.
PacnipocTpanenue cBeTa B ONTHYECKU IPO3PAYHBIX KpUCTaIaX. SBIeHHE TBOMHOTO JTyUYepeIOMIICHUS.
AHanu3 nosispu3oBaHHoro ceera. Dddextsl Papajaes u Keppa.

B3zaumooeiicmeue 31eKmpomacHumnoO20 u3iyueHus ¢ 6euiecmeom.

Hucniepcust ceeta. OObsICHEHNE TUCTIEPCHH HA OCHOBE KJIACCHUECKOM AIEKTPOHHON TEOpHUH.
dazoBas u rpymnmnoBas ckopocTu. CBs3b MEX1y HUMHU.

CkopocTb nepeHoca 3HEpruu.

CnekTpalibHbIN aHAIHU3.

[Tornomenue (ancopbuus) cBeta. Paccesnue cera.

Dddexr Jomnepa. Mznydenne BaBunosa-UepenkoBa

Keanmoean npupooa uznyuenus.

TemnoBoe n3nyuyeHue 1 ero XapakTepUCTUKU. DHEPreTUUECKUN CIIEKTP U3ITyUeHUSI.

3akon Kupxroga. ['unotesa [Inanka. @opmyna [lnanka ais u3imydaTenbHONH CIOCOOHOCTH aOCOTIOTHO
YEepHOTO Tena.

3aKO0HBI TEIUIOBOTO M3ITydeHUs: 3akoHbI [tanka, Penes - Jlxxunca, Credana - bonpiimana, Buna.
dorosnexrpuueckuii 3¢ ekt (hotorddekr). 3akonsl BHeHHET0 GhoTorddekTa.

VYpaBHeHune DWHIITEHHA U1 BHEIIHETO poTorddekTa.

TopmosHoe pentreHoBckoe uznyuenue. [Ipumenenue gporoaddexra.

OHeprus u uMIyiabc poroHa. JlaBieHue cBera.

D¢ddext Komnrona.

EnnHCTBO KOPITYyCKYISIPHBIX U BOTHOBBIX CBOWCTB JICKTPOMATrHUTHOTO U3TTYyUYCHHUS.

Inemenmuvt amomuou puzuku.

Mopenu aroma Tomcona u Pesepdopna.
JInHelyaTelil CIEKTp aToMa BOAOPO/A.
[Toctynater bopa. Ctpoenue atoma o bopy.
OmnsiTel @panka u ['epua.

CrnexTp atoma Bojopoaa mo bopy.

dnemenmul KEAHMOGOU MEXAHUKU.

KopnyckynspHO-BOIHOBOW yaJlu3M CBOMCTB BEILIECTBA.

I'unoresa ae bpoitst. OnbITel o Audpakiuu Mukpodactull. Bonnsl ne bpoiins.
CooTHoOlIEHNE HEONPEAETICHHOCTEN.

BonnoBas ¢yHkius u ee craructudeckuit cMbici. O61ee ypasHenue llpenunrepa.
CranuonapHsle coctosiHus. YpaBHeHue lpenunrepa i cTallnOHaApHBIX COCTOSTHUM.
IIpuHIUII TPUYMHHOCTH B KBAHTOBOM MEXAHUKE.

Onucanre cBOOOIHOIO ABUKEHUS YaCTHII.

JIBI>KeHME KBAaHTOBOW YacTHUIIb B OJTHOMEPHOHN MPSMOYTOJIbHOW «IIOTEHIIUAIBHOM sIME» ¢ OECKOHEUHO
BBICOKHMH «CTEHKaMM.

KBanToBanue sneprun. Hynessie konebanus.

BeposATHOCTh HaXOKAEHUS YaCTHUL] BHYTPU MTOTEHIIUAIBHON SIMBI.

KBaHTOBBII1 rapMOHNYECKHI OCLIILIATOP.

[ToBeneHue yacTuiibl BOJU3U MOTEHLIUATIBHBIX 0aphepOB.

Tynnenwsnsbiit 3pdexr. IIpozpaunocts Gapeepa. TepmModeKTpoOHHAS YMUCCHS.

dnemenmul coepemenHoNl PuU3UKU AMOMOB U MOSIEKYIL.

KBanrtoBas Mozienbs aToma BOJIOpO/ia U €€ cpaBHEHHE C OOPOBCKOI MOJIEIBIO.
KBaHTOBaHuE 3HEPrUM, MOMEHTA UMITYJIbCA.

KsanToBsie uncna. CriekTp aroma Bogopoa. [Ipasuna ordopa.

Omnsit Tepna u I'epnaxa. Cnul 2nekTpoHa. CIMHOBOE KBAHTOBOE YHCIIO.
ToxxnecTBeHHbIE YacTHIBI. DEPMUOHBI U OO30HBI.

IIpunnun [Taynu. PacnpeneneHue 3J1eKTPOHOB B aTOME 110 COCTOSTHUSIM.
[Tepuonnueckas cucrema snementoB . 1. Menpaeneena.

PentreHoBckue ciekTpsl, 3aKk0H Mo3JIH.



Mouekynbl: XUMHYECKHE CBSI3H, YHEPIrETUYECKHAE YPOBHHU.
MonexkynspHasle cekTpsl. [loronienue u nznydenue suepruu. Jlazepsr.

Dnemenmul KBAHMOGOU CHIAMUCMUKU.

KBanToBas cratuctuka. ®a3oBoe nmpocTpancTBo. OyHKIUSA pacupeieeHusl.
KBanToBsie cratuctuku bose - Ditniureitna u @epmu - Jlupaka.
BripoxaeHHbIN 37IEKTPOHHBIN ra3 B MeTaJlJIax.

KBanToBas Teopus TermioeMKocT. @OHOHBI.

KBanTOBast TEOpHUSI 3EKTPOIPOBOJHOCTH METAILIIOB.

CBepxIpoBoAUMOCTh. BricokoTemniepaTypHasi CBEpXIIPOBOIUMOCTb.

Onemenmul huszuku meepoozo mena.

DJIeMEHTbI 30HHOW TEOPUU TBEPABIX TEIL.

DIEeKTPONPOBOIHOCTh. MeTaibl, AUIIEKTPUKH, TTOTYITPOBOTHUKH.
CobcTBeHHAs U PUMECHAsi TPOBOAUMOCTH TOJTYIIPOBOIHUKOB.
DOTONMPOBOIUMOCTD MOJIYITPOBOITHUKOB.

KonrakTHbie sBinenus. KoHTakTHast pa3HOCTh MOTEHIIUAJIOB.

KonTakt 1Byx MmertamioB. KOHTakT MeTaI-1IOIYTIPOBOIHUK.

KoHTaKT 3/1eKTPOHHOTO U IBIPOYHOTO TOTYIIPOBOJHUKOB (P-N mepexon)

Inemenmul puzuKu amMoOMHO20 A0PaA U IJ1EMEHMAPHBIX YACHUY,.

CocTtaB aToMHOTrO0 f/ipa. XapakTepUCTUKHU aTOMHOTO siapa. M30Tomnsl.

CBoiicTBa ¥ IpUPOA SIEPHBIX CUJI. DHEPTHUsI CBS3H SIIEP.

SnepHble peakuny U 3aKOHBI COXPAHEHHUS.

B0O3MOXXHOCTh BBIIETICHUSI 3HEPIUU IIPU PEAKUMSIX JEJEHUs TSDKENIbIX M CHUHTE3a JIETKUX szep.
PannoakTBHOCTB. 3aKOH paJuOAKTUBHOIO pacnaia. AKTUBHOCTb PaJIMOaKTUBHOIO BEIIECTBA.
3aKOHOMEPHOCTH U MPUPOJA 0. U B-paclajoB U Y-U3TyUEHUS aTOMHBIX SAEp.

SnepHble peakuuu.

Kocmuueckoe nzmyuenue. MIOOHBI U ME30HBI.

Tunbl B3aMMOICHCTBHI 3JIEMEHTAPHBIX YaCTHII.

YacTuipsl 1 aHTUYACTULBL. | UTIEPOHBI.

Knaccudukanus snementapubix yactuil. KBapku.

5. IlpumepHsie 3a1auu:
CryneHT mpoexasn TMOJIOBUHY IyTH Ha BEJIOCHIIEZIE CO CKOPOCThIO Vi = 16 kM/4. Jlasee mojoBUHY

OCTAaBIIIETOCSI BPEMEHU OH €XaJl CO CKOPOCThIO V2 = 12 KM/4, a 3aTeM JJ0 KOHIIA MyTH e MEeIKOM
CO CKOPOCTHIO V3= 5 kM/4. OnipeieNuTh CPEAHIOI0 CKOPOCTh ABUKEHUS CTY/ICHTA Ha BCEM ITyTH.

2. Snpo maccoii m = Skr 6pocaroT moj yriiom a = 60 ° kK TOpU30HTY, 3aTpauuBas mpu 3ToM padoty 500
JIx. [IpeneOperasi CONPOTUBICHUEM BO3/1yXa, OMPEAeuTh: 1) uepe3 kakoe Bpems t sapo ymager Ha
3eMJTI0; 2) KaKO€ PacCTOSHUE S MO0 TOPU30HTANIA OHO TPOJIETHUT.

3. Bo ckonpko pa3 yBenmu4HMBaeTCs MPOAOKUTEIBHOCTh JKU3HH HECTAOUIBHONM YacTHUIlHI (M0 Yacam
HETIOJBMYKHOTO HAOJIOIaTeNs ), €CJIM OHA HAYMHAET JIBUTATHCS CO CKOPOCTHIO, cocTaBJstomenn 99%
CKOpOCTH cBeTa?

4. Ta3 mpu 300 K 3aHnMaeT HEKOTOPHBI 00beM. [0 Kakol TeMIiepaTyphl €ro CIeIyeT OXJIaJUTh

n300apHO, YTOOBI 00beM yMeHbIIMIICS Ha 25 %?

5. Inockuii BO3MYIIHBIA KOHIEHCATOP 3apsIUIH O HEKOTOPO Pa3HOCTH MOTEHIIMATIOB. 3aTeM
KOHJIEHCATOP, HE OTKJII0YAsi €ro OT UICTOYHUKA HAMPSIKEHUS], 3a0JTHUIN AUIIIEKTPUKOM.
Ornpenenure TUANEKTPUUECKYIO TPOHUIIAEMOCTh TUAJIEKTPUKA, €CJIM OTHOLIEHUE 3apsiaa
BO3JIYLITHOTO KOHAEHCATOpa K 3apsily KOHJAEHCATOpa ¢ AUAIIEKTpUKOM paBHoO 0.25.

6. BombT™MeTp, coemMHEHHBIN MOCIeA0BaTEeNbHO ¢ conpoTtuBieHrneM Ri = 10 kOM, ipu BKJIIOYEHUHU B
cetb ¢ HampsbkeHueM Ug = 220 B, mokasweiBaet Hampspkenwe Ui = 70 B, a coennHEHHBIHA



MOCJIeIOBAaTeIbHO C compoTuBieHneM R, mokaspiBaer Hampspkenue U, = 20 B. Haiigure
cornpoTuBiieHNe R2. BHYTpeHHUM CONPOTUBIICHUEM UCTOYHHKA IPEHEOPEUb.

7. Temo maccoii m = 5 Kr coBepiuaeT 3aryxatomue kojeOanus. B tedenue Bpemenu t= 50 C teno

8. nuHa A 3IEKTPOMarHWTHOM BOJIHBI B BaKyyMe, Ha KOTOPYIO HACTPOEH KOJICOATENbHBIH KOHTYP,

10.

11.

12.

13.

14.

15.
16.

17.

18.

19.

20.

notepsio 60% cBoeit sueprun. Onpenenute KOAXPPUIUEHT CONPOTUBIICHUS CPEbI I.

paBHa 12 M. [IpeneOperast akTUBHBIM CONPOTUBJIICHUEM KOHTYpa, ONPEACIUTh MAKCUMAIIbHBIN 3aps
gm Ha O00KJIaIKaX KOHAEHCATOpa, €ClIM MaKCUMallbHasl cujia TOKa B KOHType Im=1 A.

Ha miens mumpunoi a=0,/ M HOpMaJIbHO NaJaeT NapajyiebHbIN IIyYOK CBETA OT
MOHOXPOMaTHUYECKOro UCTOUHUKA (A=0,6 mxm). Onpenenuts mMUpuHy L 1ieHTpanbsHOro
MakcuMyMa B TU(paKkIMOHHON KapTHHE, IPOCLUPYEMOM ¢ TOMOUIBIO JIMH3bI, HAXOASIIEHCS
HETOCPEICTBEHHO 3a IIEJIbI0, Ha 9KPaH, OTCTOSIINI OT JIMH3bI Ha paccTostHuu h=1 .
[TapannenpHbli My4oK cBeTa MajaeT HOPMAIBHO Ha IJIACTUHKY U3 UCIAHICKOIO IINaTa TOJIIHHON
50 MKM, BBIpE3aHHYIO MapajiebHO ONTUYECKOM ocH. [IpuHuMas nokasaTenu npeaoMIecHUs
WCJIaH/ICKOTO IITaTa /Uil OOBIKHOBEHHOTO U HEOOBIKHOBEHHOTO JIy4eil COOTBETCTBEHHO No = 1.66
1 Ne = 1.49, onpenenute ONTUYECKYIO PA3HOCTh X0/1a ATUX JTy4e, MPOLIEAIINX Yepe3 TUIACTUHKY.
AYT naxonutcs mpu temmeparype T1=2900 K. B pesynbrare ocThiBaHHs 3TOro Teja JUIMHA
BOJIHBI, Ha KOTOPYIO HPHUXOJUTCS MAaKCUMyM CIIEKTPaJbHONM IJIOTHOCTH 3HEPIreTUYECKON
CBETUMOCTH U3MeHuIach Ha AA=9 mxMm. [{o kakoii Temmneparypsl T2 oxmnanunu tenao?

OnpenenuTs it poToHa ¢ auHoi BoimHel A = 0,5 Mm: 1) ero maccy (M ); 2) suepruro (&€ ); 3)
umiyIsc (P ).

YeMy paBeH 3amuparolldii MOTEHIMAN JUisi KaJueBOoro (QoOToKaroga MpH OOIY4YEHUH ero
(buroNeTOBBIM CBETOM C ITMHON BOJHBI A = 420 HM? PaboTta Beixona A = 2 3B. Onpenenute maccy
(oTOHA MaAIOLIETo CBETA.

@DOTOH ¢ IIMHOM BOJHBI A = 5 IM HCIBITAN KOMIITOHOBCKOE paccesHue moj yriaoMm 6= 90o Ha
NEPBOHAYAIIBHO MOKOUBIIEMCS CBOOOAHOM 3yeKTpoHe. ONpefenuTb HHEPIUI0 U HUMITYJIbC
AJIEKTPOHA OT/AAYH.

3apspKeHHasl 4acTuIla, YCKOPEeHHast pa3HocThio noTeHanoB U = 200 B, umeeT qiuHy BOJHBI 1€
Bpoiins 2,02 nm. Haiitu Maccy 4acTHIIBI, €CITU €€ 3apsij] YUCIEHHO PaBEeH 3apsiIy JIEKTPOHA.
Bpems xu3Hu aroma B BO30yKJI€HHOM cocTosiHUU t = 10 HC. YuuTeiBasi, uTo nocrostHHast [lnanka
h = 6,6-10"% 5B-c, onpenenuTe MUPHHY SHEPreTHYECKOTo ypoBHS (B 5B).

Onpenenuts AJIMHY BOJIHBI CIEKTPAJIbHOM JIMHUHM, COOTBETCTBYIOUIYIO IEPEXONY IJIEKTpPOHA B
aToMe BOJIOpOJia C IIecToi O0pOBCKOIl opOUTHI Ha BTOpyto. K Kakoil cepuu OTHOCUTCS 3Ta JIUHUA?
Koropas ona no cuéry?

YacTriia HaxXoJWTCS B OCHOBHOM COCTOSIHUM OJHOMEPHOM MPSIMOYTOJIBHOM SIMBbl INUPHUHBI | C
abcomoTHO HenmpoHuaeMbiMu cteHkamu (0 < x > L ). HaliTi BeposATHOCTh HAXOKJCHUS YaCTHUIIBI
B obmactu 1/2L <x>2/3L.

VYuureiBasg npuHuun 3anpera [laynu, onpeaennte MakCUMaJbHOE YHCIO JIEKTPOHOB, KOTOpBIE
MOTYT HaXxOJIUThCS Ha DHEPTETUYECKOM YPOBHE € n = 5.

3arnoyiHeHHOH JIeKTPOHHOM 000JI0UYKEe COOTBETCTBYET IJIaBHOE KBAHTOBOE YHMCIIO h=4.
Onpenenurte YUCI0 IEKTPOHOB HA ATOW 000JI0UKE, KOTOPhIE UMEIOT OJIMHAKOBOE MarHUTHOE
KBaHTOBOE uncio ml = 0.

6. bank KOHTPOJIbHBIX 3aJaHMd M MHBIX MaTepuajgaoB, HCHOJbB3YyEMbLIX B IMpouecce

Npoueayp TeKylero KOHTPOJisi U MPOMeKYTOYHOM aTTecTalluu

[IpencraBnen B AJIEKTPOHHOW  MH(pOpPMAIMOHHO-0OpazoBaTenbHOM cpene 1o  URIL:

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