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1. Hepeqeﬂb KOMIIeTEHIINI 1 HHAUKATOPOB UX JOCTHIKCHUSA

ITporecc n3yueHust TUCUMIUIMHBI HApaBjIeH Ha (GOpMUPOBAHHE CIETYIONTNX KOMITETEHITHIA:

Kox u HaumenoBanue

Kon n HaumeHoBanue

[IpenmecTByromye 3Tamnbl

WHJIAKaTopa Oran (c ykazanueM
KOMIICTCHITUH N
JOCTHIKEHUS KOMITETCHIIUIH JIACIIATIIINH )

OIIK-1. Cnocoben OIIK-1.1. 385aTh: OCHOBBI
MIPUMEHSATD BBICIIIEHl MAaTEMAaTHKHU,
€CTECTBEHHOHAYYHbIE | PU3UKH, OCHOBBI
1 OOIICHH)KEHEPHBIE | BEBIYUCIUTEILHOU TEXHUKH U
3HAHHUA, METObI MIPOrpaMMHUPOBAHUSI.
MaTeMaTUYECKOTO OIIK-1.2. Ymers: pemiath
aHanu3a u CTaHJapTHBIC
MOJCIIUPOBAHUS, po(hecCHOHANBLHBIC 3a/1a4H
TEOPETHYECKOTO 1 C IpUMEHEHUEM 1
AKCIIEPUMEHTAJIBHOTO | €CTECTBEHHOHAYYHBIX U -
HCCIIEA0BaHuUS B 0OIIEHH)KEHEPHBIX 3HAHUH,
npoecCHOHATLHON | METOJJOB MAaTEMaTHIECKOTO
JIeSITEILHOCTHU aHajan3a U MOJACIIUPOBAHUS.

OIIK-1.3. IMeTh HaBBIKU:
TEOPETHYECKOTO 1
AKCTIEPUMEHTAIBHOTO
HCCIIEIOBaHUS 00OBEKTOB
npodeCcCHOHATBHON
JIEATENBHOCTH

dopma(bl) MPOMEKYTOYHOM aTTECTALUK MO AUCIMIUIHHE: 3a4eT (1 cemecTp), FKk3aMeH (2 cemectp).

2. Iloka3aTejn, KPpUTEPUH H IIKAJIbI OLEHUBAHUS KOMIIeTEHIM A

2.1 TlokazareneM OIICHMBAHWS KOMIIETCHIIMHA Ha 3Tarne WX (OPMHPOBAHUS TPU H3YYCHUU

AUCHUIUIUHEI SBJISICTCA YPOBCHD UX OCBOCHUA.

[Ixama
OLIEHUBaHUI

Pesynbrarel 00yueHus

JleckpunTOpBI ypOBHEMN
OCBOEHHUS KOMIIETEHIINN

OIIK-1.1. 3HaTh: QpyHIaMEHTaIbHBIE 3aKOHBI TPUPOJIBI 1 OCHOBHBIE (PU3NUECKUE U
MaTeMaTHYeCKHE 3aKOHBI U METO/Ibl HAKOIIJICHUS], ITepeiadl U 00paboTKu HHpOopMaluu

Huzkuit
(TIOpOTOBBIiN)
YpOBEHB

Cpennuit
YpOBEHB

Bricokuit
YPOBEHb

3HaeT: OCHOBHI BBICIIIEH

MaTeMaTHKH, (PU3UKH, OCHOBBI
BBIUMCIUTEIbHON TEXHUKH U
pOTrpaMMUPOBAHUS

3HAKOM C OCHOBAaMH BBICIIIEH
MaTeMaTUKH, PU3UKU U BRIYUCIUTEIHLHOU
TCXHHUKHN

3HaeT OCHOBBI BBICIIEH MaTEMaTHKH,
(U3MKH, OCHOBBI BHIYMCIIUTEIbHON
TE€XHHUKH U dJIEMEHTaMU
IPOrPaMMUPOBAHHUS

3HaeT TBEP/I0 OCHOBBI BBICIIEH
MaTeMaTHKH, PU3UKHU, OCHOBBI
BBIQHCHHTGHBHOﬁ TCXHUKHU U
MIPOrpaMMHUPOBAHUS

OIIK-1.2. YMeTh: MPUMEHATh (HU3NIECKUE 3aKOHBI

1 MaTEMaTUYCCK METOJbI IJIA pCIICHUA

3ala4 TCOPCTHYCCKOI'O U NPUKIIAITHOTO XapaKTepa

Huzkuit
(OporoBbIii)
YPOBEHb

Ymeer: pemiaTe CTaHAAPTHBIE
npodeccruoHaIbHBIE 3a/1a41 C
MIPUMCHCHUEM
€CTECTBEHHOHAYYHBIX U

Pemaer crangapTHbie npodeccuoHanbHbIe
3a/1a4¥ ¢ IPUMEHEHUEM
€CTECTBEHHOHAYYHBIX U
0O0IIeNH)XEHEPHBIX 3HAaHUN




[Txana €CKPUIITOPBI YPOBHEU
PesynbTarsl 00ydeHus Heckp PEL 5P .
OLICHUBAHUs OCBOCHMSI KOMIETEHINH

OOIIEeMH)KEHEPHBIX 3HAHUH, Pemaer crangapTHbie mpodeccuoHanbHbIe
METOJI0B MaTEMaTUYECKOTO 3a/1a4d ¢ IPUMEHEHUEM

Cpennuii aHaJIM3a U MOJIETTUPOBAHUS €CTECTBEHHOHAYYHBIX U

YpOBEHb 0O0IIEeNH)XEHEPHBIX 3HAHUW, METO/I0B
MaTeMaTUYeCKOTo aHaln3a u
MOJIETTUPOBAHUS

Pemaer crangaptHsie npodeccuoHanbHbIe
3a/1a4u ¢ IPUMEHEHUEM

Bricokmit €CTECTBEHHOHAYYHBIX U

YpOBEHb OOIICHKEHEPHBIX 3HAHUI, METOJIOB
MaTeMaTHYECKOro aHaJIn3a U
MOJICJIMPOBAHUS

OIIK-1.3. FIMeTh HaBBIKU: TEOPETUUECKOIO U IKCIEPUMEHTAIBHOI'O UCCIIEJOBAHNS OOBEKTOB
npodecCHOHAIBHOM 1A TEIbHOCTH

Huskuii HNmeet: HaBBIKU: NmeeT HauanbHbIC HABBIKU:
.\ | TeopeTrmyeckoro u TEOPETUYECKOI0 U IKCIEPUMEHTAIBHOIO
(TopoToBBHIii)
yPOBEHD AKCIIEPUMEHTAILHOTO UCCIIEJIOBAHUS 06L?KTOB
uccaea0BaHusi 00bEKTOB 1po(heCCUOHATILHOM e TCIIbHOCTH
npodeccuOHAIbHON AeATENbHOCTH | FiMeeT HaBBIKH: TEOPETHYECKOTO U
Cpennuii 9KCIIEPUMEHTAIILHOTO UCCIIEI0BAaHUS
yYpOBEHb 00BEKTOB MpodecCHOHATHLHON
JIESITEIbHOCTH
NMmeeT HaBBIKH: TEOPETUYECKOTO U
Beicoknii SKCIIEPUMEHTAILHOIO UCCIIEI0BAHUS
yYpOBEHb 00BEKTOB MpohecCHOHATHLHON
JIESITEIbHOCTH

2.2 Tabnuua COOTBETCTBUS PE3yJIbTaTOB MPOMEKYTOUHON aTTECTAIMH 10 TUCIHUIUIMHE YPOBHIO
sTana (opMHPOBAHUS KOMIIETEHIIMH

[Ixana Kon nurxaropa YpoBeHb OCBOCHUS
dopma KOHTpOIIs JIOCTHIKCHUS
OIICHHBAHHUS . KOMIICTEHIIMH
KOMITETEHITH I
yIOBJIETBOPHTE OIIK-1.1 HU3KUH
HBHO OIIK-1.2 cpenHuit
OIIK-1.3 BBICOKHH
OIIK-1.1 cpenHuit
DK3aMeH XOpOILIO OIlK-1.2 cpenHuit
OIIK-1.3 BBICOKHM
OIlK-1.1 BBICOKHMH
OTJIINYHO OIIK-1.2 BBICOKHH
OIIK-1.3 BBICOKHM
OIlK-1.1 HU3KHI
He 3auteno OIIK-1.2 HU3KHUH
Jauer OIIK-1.3 HU3KHUH
OIIK-1.1 cpenHuit
3a4yTeHo OIIK-1.2 BBICOKHH
OIIK-1.3 BBICOKHH




3. MeToauveckne MaTepuaJIbl, ONpeaesiolue NpoueaIypbl OlleHNBAHUS
[Ipomniecc  omneHWBaHWS 3HAHWW, YMEHWW, HABBIKOB M (WJIM) ONBITa JACATEIHHOCTH,
XapaKTepU3YIOIUX dTanbl (OPMHUPOBAHUS KOMICTEHLUH, MpEACTaBlIeH B Tabiaumax mo Qopmam

oOy4eHHUSI:

Tun 3apsTus

Tema (pazgen)

O1LEeHOYHbBIE
CpeJicTBa

OIIK-1.1. 3nars: pyHIaMeHTaNbHbBIE 3aKOHBI IPUPOABI K OCHOBHBIC (PH3UUECKUE U
MaTeMaTHYECKUE 3aKOHbI U METO/1bl HAKOIUIEHUs, epeaayd 1 00paboTKHU HHpopMaluu

Jlexun

Bsenenue

duznyeckre OCHOBEI MEXaHUKH

OCHOBBI MOJIEKYJISIPHON (PU3UKU U TEPMOJAUHAMUKH

DJIEKTPUYECTBO U MAarHETU3M

Konebanus 1 BOJHEI

Ontuka

DJIeMEHTBl aTOMHON M KBAHTOBOW (DH3UKHU

DOnemMeHThl GU3UKHN TBEPAOTO Tela

DJeMEeHTHI SIepHON PU3UKU

OK3aMeH,
3a4eT

IIpakTnuecka
s paboTa

KunemaTuka moctynaTeiabHOrO M BpPAIIATEIBHOTO JBUKEHUS
MaTepUAIIBHON TOYKHU

JluHamuKa MOCTYyNaTeabHOrO JBUKCHHS MAaTePHAIbHON TOUKH.
3akonsl HeroTOHA

MexaHuueckas pa60Ta H SHCpPIus. 3aKOHBI COXpaHCHHA B
MCXAaHUKE

BpamarensHoe 1BUXKEHNE TBEPAOTO TeNa. JIEMEHTbI
CHEIHAIBHON T€OPUH OTHOCUTEIBHOCTH.

Ocuossl MKT. "a30BBIE 3aKOHEL.

ITepBoe Hauano TepmoauHaMuKU. Bropoe u TpeTbe Havana
tepmoauHamMuku. Lukn Kapro. Dutponus

OnekTpocTtaTuka. 3akoH KynoHa. DnekTpuueckoe noie.
MerToibl pacyeTa eKTpudecKux noseil. Konaencaropsl.

[TocTOSIHHBIN MEKTPUUYECKUI TOK. 3aKOHBI TOCTOSIHHOTO TOKA.

MarHuTHOE 10JI€ ¥ €r0 XapaKTepUCTUKU. MeToibl pacueTa
MarHuTHbIX nosied. Cunbsl Amnepa u JlopeHna.

SBnenue BHGKTpOMaFHHTHOﬁ HHAYKIHUU.

MexaHWYeCKHE KOJICOaHUS U BOJIHBL.

3HeKTpOMaFHI/ITHBIe KOJICOAHHS U BOJIHEI.

WnTepdepenims u qudpaknus cBera.

Honﬂpmaun;{ 1 JUCIICpCUs CBCTA. ITornomexnue ceera.

3aKoHBI TETUTOBOTO M3nydeHus. Dotodddexr.

Bonnosas ¢pynkuus. CooTHOIIEHNHE HEOTIPeAeIeHHOCTEH
I'eitzenOepra. Ypasuenue lllpenunrepa.

3aKOH paIM0aKTUBHOTO pacnajia. S aepHble peakiuu

KonTposnbn
ast pabora,
KOJJIOKBUY
M

Jlaboparopu
ble PabOTHI

[Tpocreiimme nzmepenus u ux oopadorka. Ilorpemnoctu
u3MepeHus puzndeckux BeauunH. OnpeneneHue mIoTHOCTH
TEJI IPAaBUIBHON (POPMBI

N3ydeHre KOHTPOIbHO-U3MEPUTEIBHBIX IPUOOPOB.
HabmioeHue u n3MepeHne nepruognyecKiuX CUTHAJIOB

Onpez[eneHHe C€MKOCTH KOHACHCATOpa

OHpCIleJ'IeHI/IC BHCKTpOI[BI/I)KYIJ_[CI\/II CHJIBI HICTOYHHUKA TOKa
METOJ0M KOMIICHCAIINH

Otuer no
nabopaTtopH
oii paborte,
KOJUTOKBHY
M




OnpeneneHue  CONPOTHUBIEHUMH  NPOBOJHUKOB  METOJOM
Yurcona

CHsTHe KpHBOM HaMarHWYMBAaHUS M TETIN TUCTEpE3nca c
HOMOIIBIO ocHmIorpaga

CrioxeHue 0JTHOHAIPABJICHHBIX U B3AUMHO
NEePHEHANKYIISIPHBIX KOJeOaHU

Onpenenenue aedopManuy MOBEPXHOCTH TeJla C OMOILBIO
METOo/1a Tosiorpaguueckoil HHTephepoOMeTpUn

Onpenenenue mokasares NPEIOMIICHHSI BEILIECTBA C IIOMOILBIO
SIBJICHUS UHTEPEpEHINN

Omnpenenenne paanyca KpUBU3HBI JIMH3BI C TIOMOIIBIO SIBICHHS
UHTEPPEPEHITHH.

Nzyuenue audpakiimy KOrepeHTHOTO U3JIy4YeHHUs B
napajuieIbHbIX JTydax

Omnpenenenue mokazaress NPeIOMIIEHHsS C TOMOLIBIO SIBJIECHUS
MOJIIPU3AIUH CBETA.

[Tonspuzanus ceera

UccnenoBanue BHemHero ¢porodddexra

I/I3y‘IeHI/Ie pacCesaHusa anb(ba-qacn/m

Onpezenenue nepBoro NoTeHNKaNna Bo30yKAeHNs aTOMOB ras3a
(onpiT @panka u ['epua)

Nzydenune nudpakuuu IEKTPOHOB Ha MIETH

W3ydenue 3aKOHOB palnOAKTUBHOIO pacnajia

[TponsBoaHas GyHKINH KOMIUIEKCHOTO ITEPEMEHHOTO.

KonTypHBIE HHTETpaIBl AHATUTHYECKUX (PYHKIIUH.

[TpunokeHus TeopeM ONepalMOHHOTO UCYUCIICHUS AJIs
pacyéTra OpUrHHAIOB U U300paKEHUH.

Pemenue nuneiHpix nuddepeHuanbHbIX YpaBHEHUN U CUCTEM
METOAAMH OIIEPALlOHHOIO UCYHUCIICHHUS.

Camocrosren
bHas paboTta

Bce pazaensl TucUIuivHb (MOTYIIS)

KP,
KOJUJIOKBHY
M, 3K3aM€H,
3ayer

OIIK-1.2. ¥m

3aJ1a4 TEOPETUYECKOr0 U MPUKIIAJTHOTO XapaKTepa

CTh: IIPUMCHATDH (bH3quCKHe 3aKOHBI 1 MAaTEMAaTUYCCKNU MCTOABI JIs1 pCHICHUA

Jlextium Beenenue DK3aMeH,
du3znyeckrue OCHOBEI MEXaHUKHU 3a4CT
OCHOBBI MOJIEKYJISIPHOW (PU3UKHU U TEPMOTUHAMUKHI
DJIEKTPUUYECTBO U MAarHETU3M
Konebanus 1 BOJIHBI
OnTtuka
DNEeMEeHTHl aTOMHOUM U KBAaHTOBOU (PU3UKU
DnemMeHThl (U3UKU TBEPOTo Tea
DneMeHTHI sAepHON PU3NKN
[Ipaktnuecka | Kunematnka mocCTynmaTeabHOTO M BpallareabHOro JBHkeHust | KoHTponbH
st pabota MaTepUaJIbHOU TOYKU ast pabora,
JlnHaMuKa OCTYNaTeIbHOTO ABHKEHUSI MaTEPHUATBHOM TOUKH. EOHHOKBHY

3axkonsl HeroTOHA




Mexanudeckas paboTa U YHEPTUs. 3aKOHBI COXPAHCHUS B
MEXaHUKe

BpaH_[aTeJIBHOC ABWIKCHUC TBCPAOIr'O TCJIA. ONEMEHTEI
CHGHH&HBHOﬁ TCOPHUU OTHOCUTCIILHOCTH.

Ocuosrel MKT. "'a30BbIE 3aKOHEL.

[TepBoe Hauano TepmoauHaMUKU. Bropoe u TpeThe Havana
tepmoHamMuku. [{ukn Kapno. Durponust

OnektpocTtaTuka. 3akoH Kynona. DnekTpuueckoe moie.
Mertobl pacueTa eKTpudecKux nosei. Konaencaropsl.

ITocTOSHHBIN 3JIEKTPUYECKHUI TOK. 3aKOHBI IOCTOSSHHOTO TOKA.

MarsnuTtHoe 1oJie U ero XapakTepucTuku. MeTo bl pacuera
MarHuTHeIX nojei. Cuisl Amnepa u Jlopeniia.

SIBiIeHUE DNEKTPOMArHUTHOW UHAYKIUH.

MexaHndeckue KojacOaHus 1 BOJIHBL.

3H€KTpOMaFHI/ITHI)Ie K0Je0aHus U BOJIHLI.

WuTepdepenus u qudpaxius cBera.

Honﬂpmaum{ U JUCIICPCUsA CBCTA. ITornmomenue cBera.

3akoHsbI TernoBoro uznyueHus. ®orosddexr.

BonroBas ¢pynknus. CooTHOIIEHNE HEOITPEICICHHOCTEH
I'eitzenbepra. Ypasuenue lllpenunrepa.

3aKOH paIM0aKTUBHOTO pacnaja. SaepHble peakiuu

JlaGopaTopH
ble paboThI

[Ipocreiimme u3mepeHus U ux oopadoTka. [TorpentHocTr
u3MepeHus ¢puzndeckux BenuunH. OnpeeneHue mioTHOCTU
TeJ MPaBUILHON (HOPMBI

N3yueHne KOHTPOJIbHO-U3MEPUTENIBHBIX PHOOPOB.
Habmonenne u n3mepenre nepuoguueckux CUTHaJIOB

OnpeﬂeneHI/Ie C€MKOCTHU KOHACHCATOpa

OnpeﬂeﬂeHHe BHGKTpOI[BI/I)KYH_Ieﬁ CHJIbI KICTOYHHUKA TOKa
METOJ0M KOMIICHCAIINH

Ormpenenenre CONPOTUBIICHUM MTPOBOTHUKOB METOJIOM
Yurcona

CHATHEe KpUBOI HAMarHMYMBaHUS U TIETIIU TUCTEpe3Hca ¢
MOMOIIBIO ocHIIIorpada

CrnosxeHue 0JJTHOHAIIPABJICHHBIX U B3aUMHO MEPIEHANKYISIPHBIX
KoJieOaHuil

Onpenenenue aedopMar MOBEPXHOCTH Tella C TOMOILBIO
MeTo/1a Tosiorpagpuueckoil HHTephepoMeTpun

Onpenenenne nMokasaress NPEIOMIICHHsS BEIECTBA C IIOMOIIBIO
ABJIEHUSI UHTEp(DEepEHITNH

Onpenenenue pajuyca KpUBU3HBI JMH3BI C TOMOIIBIO SBICHHS
UHTEpEPEHIIHH.

I/ISYTICHI/IC I[I/I(bpaKI_II/II/I KOTCpCHTHOT'O U3JIYUCHUA B
NnapayiCJIbHBIX JIydaX

OHpe,ZIeJ'IeHI/Ie MOKa3aTeyid MPEJIOMIICHUA C TIOMOIIBIO ABJICHUS
MmoJrsipu3anuu CBETA.

[Tonsipusanus ceera

Otuer no
nabopaTtopH
oii paborte,
KOJUTOKBHY
M




UccnenoBanue BHentHero Gotodddexra

Omnpenenenne NepBOro MOTEHIMANA BO30OYKIEHUSI aTOMOB Ta3a
(onbiT @panka u I'epua)

N3ydenue audpakiny 3JeKTPOHOB HA HIEU

I/ISYLIGHI/IC 3aKOHOB paIOaKTUBHOI'O paciiaaa

N3yuenue paccesHus anbha-4acTui

CamocTrosTen
bHas pabota

Bce paznensl IuciuminHbl (MOYJIs)

KP,
KOJUIOKBUY
M, 9K3aMeEH,
3a4er

OIIK-1.3. IMeTh HaBBIKU: TEOPECTUUCCKOI'O U SKCIICPUMCHTAJIbHOTO UCCIICIOBAHUA 00BEKTOB

po(heCcCHOHAILHON JIEATEIBHOCTH

Jlexkmun Bsenenue OK3aMeH,
®u3nyecKue OCHOBBI MEXaHUKH 3a4eT
OCHOBBI MOJIEKYJISIPHON (PU3UKU U TEPMOJAUHAMUKH
DIEKTPUUECTBO U MAarHETU3M
Kosebanus 1 BOJIHBI
Onruka
DneMEeHThl aTOMHOM 1 KBaHTOBOM (DU3UKH
DOnemeHThl (U3UKHN TBEPAOTO Tela
DJeMeHTHI SIepHON PU3UKU
[IpakTnuecka | KuHematuka MOCTymaTeNbHOrO W BpamiatreabHoro JBmkeHus | KoHtpoiasH
s pabota MaTepUaIbHOU TOYKU ast pabora,
JuHaMuka mocTynaTeIbHOTO ABHKEHUSI MaTEPHAIbHOM TOUKH. ;OHHOKBHY

3axkonsl HeroToHA

MexaHuueckas pa60Ta H DHEpPIus. 3aKOoHEBI COXpaHCHHA B
MCXAaHHUKEC

BpaH.[aTeJ'ILHOC ABWIKCHUC TBCPAOI'O TEJIaA. ONEeMEHTHI
CHGHI/IaJ'II)HOI\/JI TCOPHUU OTHOCUTCIIBHOCTH.

Ocuossl MKT. "a30BBIE 3aKOHEL.

[IepBoe Havasio TepMoaMHAMHUKU. BTOpoe u TpeThe Havana
tepmoauHamMuku. Llukn Kapro. DHTponus

OnekTpocTtaTuka. 3akoH Kynona. DnekTpuueckoe mosie.
Mertoabl pacuera sneKkTpuieckux nojei. KonaeHncaTopsl.

[TocTosiHHBIM 27eKTpUYECKU TOK. 3aKOHBI TOCTOSTHHOTO TOKA.

MarHuTHOE 10JI€ ¥ €r0 XapaKTepUCTUKU. MeTo bl pacyueTa
MarHuTHBIX nonei. Cuibl Amriepa u Jlopenna.

SIBnenue BHGKTPOMaFHHTHOﬁ HUHAYKIOHWU.

MexaHnndeckue KoJeOaHus U BOJIHEI.

DIIeKTPOMarHUTHBIE KOJIEOAHUS U BOJTHBI.

WnTepdepenius u qudpaxius cBera.

[Monspusanus u qucnepcus ceera. [lormomenue ceera.

3aKkoHBI TeT0BOTO M3ydeHus. DoTodddexT.

Bonnosast ¢pynkiust. CooTHOILIEHHE HEONpeaeIeHHOCTEe!
I'eiizenbepra. Ypasuenue llpeaunrepa.




3aKOH paJMOaKTUBHOIO pacnajia. SiepHble peakiuu

[Ipocreiimume uzmepenus u ux oopadorka. [lorpemnoctu
u3MepeHus pu3nuecKkux BennuuH. OnpeneneHne IoTHOCTH
TEJ IPaBUIBHON (POPMBI

N3yuenne KOHTPOJIbHO-U3MEPUTEIBHBIX IPHOOPOB.
HaOnroneHue v n3MepeHue nepuoAnYecKiuX CUrHaJIOB

Onpe;[eneHHe CMKOCTHU KOHACHCATOpa

OrnpezenieHne 31eKTPOIBIXKYIIEH CHIIBI ICTOYHUKA TOKA
METOJIOM KOMITEHCAI[UU

Onpenenenre CONPOTUBICHUN TPOBOJJHUKOB METOJIOM
Yurcona

CHsTe KpUBOM HAMarHMYMUBAHUS U NETJIM TUCTEpe3nca ¢
MOMOIIbIO ocuuiuiorpada

CrnosxeHue 0JHOHAIIPaBJIIEHHBIX U B3aUMHO MEPIEHANKYISIPHBIX

KoJie0aHui

Onpenenenue aedopMaIii MOBEPXHOCTH Tea C TOMOIIIBIO Oryer 1o
JlaGopatops | MeTo1a romorpaduueckoii nutephepomerpim ne}6opaT0pH
bIe PaOOTHI OnpezneneHue nokas3aressi MPeJIOMIICHUS BEIIECTBA C TOMOIIBIO 122;1[;121)61((:1:;

SIBIICHHUS UHTEPPEPEHIINH M

Onpenenenne paauyca KpUBU3HBI JTMH3BI C TOMOIIBIO SBICHHS

UHTEpEPEHITHH.

N3yuenne qudpakiny KOTEpEHTHOTO H3ITyYCHHS B

napajuIeNbHBIX JIydax

OnpezneneHue nokas3aressl MPEIOMIICHHS C TIOMOIIBIO SIBICHUS

HOJISIPU3AIIUH CBETA.

[Monsipuzanus ceera

HccnenoBanue BHemHero Gpotordexra

Ornpezenienre epBOTO MOTEHIIMAIa BO30YK/IEHUSI aTOMOB Trasa

(onbIT dpanka u I'epua)

W3ydenue audpakiny 3JeKTPOHOB Ha SN

W3ydeHne 3aKOHOB paJUOAKTUBHOTO pacmaia

N3yuenue paccesHus anbpa-4acTUll
Camocrositen | Bee paznensl AMCHUIITUHBL (MOTYIs) KP,
bHas paboTa KOJIJIOKBUY

M, 9K3aMeH,
3ayer

4. Tunosble KOHTPOJIbHBIC 3aIaHUS

HpC,Z[CTaBI/ITL OIWH NpUMEp 3adaHUA IO KAXKIOMY THUITY OLCHOYHBIX CPEACTB JJIA KaXxa0it

KOMITETEHINH, (POpMHUPYEMOM JaHHOHN NHUCHUIUIMHOM:

3amanus,

1. HpaKTI/I‘-ICCKI/IG 3aHATHUS 110 JUCIHUIIIINHE.

Ha BBIIIOJIHCHUC HWHAHWBUAYAJIbHBIX 3aJIaHI/II>'I, MMpEaACTABJICHBI

nHpOpMaIIMOHHOW 00pa3oBaTenbHOI cpeae u noctymusl no URL — http://aup.uisi.ru/2868878/

3a/aHus Ha BBINIOJIHEHUE 1a00paTOPHBIX pabOT MPEICTaBICHbI B 3JIEKTPOHHO-MHPOPMAIIIOHHOM

2. JlaGoparopHble paOOTHI 110 JUCIUTLIHHE (MOJIYITIO).

obpasoBatenbHOU cpeze u noctymubl o URL — (http://aup.uisi.ru//2868878/).

3. CamocrosTenbHas paboTa 1Mo JUCIUTIIHHE.

B DJIEKTPOHHO-


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

3aZ[aHI/I§I, Ha BBHIIOJHEHUE CaMOCTOSTEILHOU paGOTLI, NpCACTAaBJICHBI B 3JICKTPOHHO-
nHbOpPMAIIMOHHOM 00pa3oBarebHOM cpeae u gocTymHbl mo URL — http://aup.uisi.ru/2868878/

4, [Tpumep OumneTa AJis YCTHOTO dK3aMeHa.

denepanbHOE areHTCTBO CBSI3U
YpanbCckuii TEXHUYECKUN Ox3ameHanuoHHublii omier | YTBEPX/IALO:

WHCTUTYT CBSI3U M HHPOPMATUKHU No 9 3aB. kadenpoit BMud

(pumman) ®I'BOY BO

"Cubupckuii Tocy1apCTBEHHBIN o aucaumnge «Puzukay | « 04 » cerraops 2019 .

YHUBEPCUTET
TEIIEKOMMYHUKAITUH 1
uHpopmaTuku"
B I. Exarepunoypre (YpTUCHU
Cubl'YTN)

Hampaenenue 09.03.01 "Wndopmaruka u Beruncnutensbuas texauka” Y poBeHb bakanaBpuar ®akynsrer MUY
kypc_l cemectp 1

1. MarsuuTHoe noJje U ero XapaKTCPUCTUKU: UHAYKIHA, HAIPAKCHHOCTDb, CUJIOBBIC JINHUH.

3aoaua. MarautHas UHAYKLUS OJHOPOAHOI0 MarHuTHOro nojs pasHa 0.5 Tin. Onpenenure noTok
MarHUTHOM MHIYKLIMU Yepe3 MOBEPXHOCTb IIOMIAbI0 25 oM, PACIIONIOKEHHYIO
MEPIEeHIUKYJIIPHO JUHUAM MarHUTHOM HHAYKIMK. YeMy OyzeT paBeH OTOK BEKTOpa
MarHUTHOM MHIYKIIMHU, €CIM TOBEPXHOCTh MOBEPHYTH Ha yroi 60° oT nepBoHa4aIbHOIO
MOJIOKEHUA?

2. Cdhopmynupyiite meopemy I'aycca niis 51€KTpOCTATUYECKOTO 110JIs B BAKyyMe.

Mex 1y KakiMU BeTMYMHAMH YCTaHABJIMBAET CBsI3b 3Ta TeopeMa? Kakos ee pu3ndeckuii cMbIci?
3adaua. Jlana cuctema TOUEUHBIX 3apsJIOB B BaKyyMe U
3aMKHYTBIC TOBEPXHOCTH S1, Sy 1 S3. [loTOK BekTOpa
HaNpsHKEHHOCTHU 3JIEKTPOCTaTHUECKOTO MOJIsl OTIIMYEH OT
HYJIS 9epes...

1) moBepxHOCTh S 2) MOBEPXHOCTHU Sy U S3

3) moBepxXHOCTh S1  4) MOBEPXHOCTH S)

5) npyroii BapuaHT OTBETa

3. HWcrounuku Toka. J.1.c. 3akoH OMa Jij1st 3aMKHYTOM TIETTH.

3aoaua. Ilpyn 3aMbIKaHUM UCTOYHUKA JIEKTPUUYECKOr0 TOKa Ha conpoTusieHue 10 Om no nenu reyet
ToK 10 A, a mpu 3amblkaHuu Ha conrpotusieHue 4 Om uuer Tok 16 A. Haiinure BHyTpeHHEe
cornpotusienue u 9J{C ucTouHukKa TokKa.

[Tonnuce nmpenoaaBaress Wnonaeix H.N.

5. Ilepedyenp BOmpocoB JUIsl yCTHOIO SK3aMEHa U 3a4era:

Kunemamuka mamepuanbhoit mouku.

dusnueckue MOJEIN: MaTepUalIbHas TOUKA, a0COIIOTHO TBEPOE TEIIO.

N30TponHOCT ¥ OJHOPOAHOCTD IIPOCTPAHCTBA U BPEMEHH.

CKaJ'ISIpHI)Ie N BCKTOPHBIC BEJIMYUHEL.

CriocoObl onricanust IBUKEHUs (KOOPMHATHBIN, BEKTOPHBIH, ecTeCTBEeHHbIH). CUCTEMBI OTCYETA.
[Iepemenienue, TpaekTopus, painyCc-BeKTOp, IPOUIECHHBIN MyTh.

Cxopoctb. CpenHsisi, MTHOBEHHAs1, CPEHS IIyTEBask CKOPOCTb.

VYckopenue. CpejHee 1 MTHOBEHHOE YCKOPEHHUE.


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

[IpssMOnMHENHOE pABHOMEPHOE IBUKCHUE. Y pABHEHUE NPSIMOIUHENHOTO PABHOMEPHOI'O JBUKCHUSL.
[IpsamonnHeiHOEe HEPABHOMEPHOE IBUKEHUE. Y paBHEHHUE MPSIMOJIMHEHHOTO HEPABHOMEPHOTO IBUKEHUS.
Kpuonuneiinoe nBuxkenue. TaHreHLIMAIbHOE U HOPMAJIBHOE YCKOPEHUE.

BpamarensHoe ABM)KEHHE MaTepUalbHOW TOYKM M €ro XapaKTepUCTHKU (yroyl MOBOPOTa, YIJIOBas
CKOPOCTb, YTJIOBOE YCKOPEHHE).

Jlunamuka nocmynamenvHo2o 08UdceHUs

Macca u Bec Ten. [moTHOCTS.

Cua. 3akonsl HeroToHa.

Nmnynbe Tena. 3aKOH COXpaHEHUs UMITYJIbCA.

3akoH BceMUpHOTO TsAroreHus. Cuna tsarorenus. ['paButaniionHas 1 uHepTHas Macca. 3akoHsl Kerepa.
Cmamuka.

YcnoBust paBHOBECHUS Te.

[IpocThie MalIMHBI U MEXAHU3MBI.

Paboma u snepecus.

PabGora B mexanmke. Pabora, coBepiiaemasi MOCTOSHHOW cuiod. Pabora, coBepiiaecmas mepeMeHHOM
CUJION.

Kunernueckasi sHEpTHs U TEOpEMa O CBSI3U YHEPTUU U PaOOTHI.

KoHcepBatuBHble M HEKOHcepBaTHBHbIE CHIIbl. lloTeHnmanbHas sHeprus. llpumepsl moTeHUMaNbHBIX
SHEPTUi.

3aKOH COXpaHEHUsl SHEPTUU B MEXAHUKE.

KoaddurmenT none3noro qeiCTBUS MAIlIKH.

AOGCOIOTHO YIpyTHii U aOCONMIOTHO HEYNpyruil yaap. LleHTpanbHbli 1 HELIEHTPaTbHBIN yaap.
Mexanuka meepoozo mena.

Crenenu cBoOOIbI; pa3NioKEHUE IBIXKEHUS HA COCTABJIAIOIILE.

MoMeHT WHepLMM; BBIYMCIEHHE MOMEHTAa WHEPLMH; MOMEHTBbl HMHEpPLMHU MpOocThIX Tel. Tepema
[oitrenca-lteitHepa.

MOMEHT CHJIBL.

MowmeHT umitynbca. 3aKOH COXPaHEHUsI MOMEHTA UMITYJIbCa.

YpaBHEHHE IBUKEHHUsI TBEPIOTO TEIA.

PaGota u sHEeprust ABUKYIIUXCS TE.

AHasorus ¢ nocTynaTeJIbHbIM JIBUKEHUEM.

Inemenmul cneyuanvnoit meopuu omuocumensvnocmu (CTO).

[Tpunuun otHocuTenbHocTH [Manunes. [Ipeo6pasoBanust ["anumes 11 KOOPAUHAT U CKOPOCTEH.
ITocTynarsl ciennaabHON TOPUU OTHOCUTEIBHOCTH.

[IpeoOpazoBanus Jlopenna. Cieactsust mpeoOpazoBanuii JlopeHia.

PengruBucTckas TMHaAMUKa: UMITYJIbC, Macca, paboTa, SHeprusl.

I'paHnIIBI TPUMEHNMOCTH KJIACCUYECKON MEXAHUKHU.

Moanexynapuasa gpu3uka.

OcCHOBHBIE MOJOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOpUU CTPOEHUS BEIIECTBA.

ATOMBI 1 MOJIEKYJIBI. TEMI0BOE IBUKEHUE aTOMOB U MOJIEKYI.

BbpoynoBckoe npmxkenue. nddysus.

Pacnpeznenenue Moseky 1o ckopocTsM (pacnpeaeneHue Makcsena).

bapomerpuueckas popmyia.

Temnepatypa. TepMoMeTpBI U TEMIIEPATYPHBIE IIKAJIBI.

WneanbHblil ra3. YpaBHEHUE COCTOSTHUS UACAIBHOTO ra3a. 3aKOHBI HACAIbHOTO rasa.

OCHOBHOE ypaBHEHUE KUHETUUECKON TEOPUH ra30B.

Tepmoounamuxa. I301MpOBAHHBIE CUCTEMBI.

Temnora. KonnyectBo ternots! TemnoeMkocTs Tena. Y paBHEHHE TEIJIOBOTO OanaHca.

BuyTtpennss sHeprus. BHyTpeHHsIs S5Heprus uaealbHOro rasa.

Paznuune Mexx1y TeMreparypou, TENI0TON U BHYTPEHHEN SHEprueH.

[lepBoe Hauano TepMOUHAMUKU. DHTANBIIHS.

OO6partuMble 1 HEOOpaTUMBIE TIPOIIECCHI.

[uknuueckuit npouecc. TemmoBele nBuratenu. K.m.ja. TemnoBeIX aBurareneid. Bropoe Hauano
TepMoauHamMuku. J[purarens KapHo.

Outponus. Tperse Hauano TepMmoarHaMuku (Teopema HepHcra).



Da3zoevie npespaujenun u pagnosecusa. Daza. DazoBble mnepexoasl. PaBHOBecue nBYX (da3.
PaBHoBecue Ttpex ¢a3. dDazoBbie auarpammbl. [lnaBiaeHume w kpuctammsanus. Mcmapenue u
KOH/IeHcanus. MeracTaOuiIbHbIE COCTOSHUSI.

Aenenusa nepenoca. luddysus. TermonpoBogHocTs. BHyTpenHee Tpenue. Bakyym.
Inekmpocmamuka.

DJIEKTPUYECKUE 3aps/ibl U UX CBOMCTBA. B3anmoaeiicTBre iieKTpudyeckux 3apsaaoB. 3akoH KyioHa.
DNEKTPUUECKOE T0JIE U €r0 XapaKTEPUCTUKU: HANPSKEHHOCTh 3JIEKTPUUYECKOTO IOJIs, CUJIOBHIE JIMHUM,
noreHuuan. CBa3b HAPSHKEHHOCTH C MTOTEHIIUAJIOM.

[TpuHUMI CynepnO3ULIUH FIEKTPUUECKUX MTOJEH.

PaGota nepemenienus 3apsiia B 2JIEKTPUIECKOM IIOJIE.

[upkynsauus ¥ TOTOK BEKTOPA HAIPSPKEHHOCTH IEKTPUYECKOTO TTOJISL.

[ToTok BeKTOpa HAPSKEHHOCTH 3JIEKTpocTaTH4ecKoro nois. Teopema [Maycca.

JIMBIeKTpUKU B JIEKTpUYECKOM Itoisie. JluanexTpuueckas HpoHULaeMocTh BemiecTBa. [lomspusanus
TUAJIEKTPUKOB.

[IpoBOAHMKY B 3JIEKTPUUECKOM I10JIE. DIEKTPOEMKOCTD ITPOBOHHKA.

Konnencaropsl. EMkocTh koHIeHcaTOpa. CoeIMHEHnE KOHIEHCATOPOB.

OHeprus EeKTPOCTATUYECKOTO MOJISL.

3aKoHbl NOCMOAHHO20 INEKMPUUECKO20 MOKA.

Onekrpuyeckuil Tok. Cuiia U MI0THOCTh TOKA.

CornpoTuBieHre NPOBOAHUKOB U €r0 TeMIIEpaTypHas 3aBUCUMOCTb.

3akon OMa 115t OTHOPOIHOTO M HEOJHOPOIHOTO YYaCTKa LETIH.

D.1.c. 3akoH OMa 151 3aMKHYTOM LEMH.

3akonsl Kupxroga.

Pa6ota u mourHoCcTh TOKa. 3akoH [[xoyns - Jlenua.

Dnexmpomaznemusm.

MarnutHoe none. Maaykuus MII. Hanpsokennocts MIL. Cunossie nuann MIT.

3akon buo - CaBapa - Jlamnaca.

[IpuHuun cynepno3unuu.

MarnuTHsIii notok. Teopema ["aycca 11 MAarHUTHBIX ITOJIEH.

TeopeMa 0 HUPKYIALUHA BEKTOPA MATHUTHOM UHIYKIIUH.

JleificTBHE€ MarHUTHOTO TIOJIE HA MPOBOJAHUK ¢ TokoM. Cuita Ammepa.

JleficTBEe MarHUTHOTO TOJIA HA ABWXKYyIIMiics 3apsaa. Cuna Jlopenna.

MarHuTHBIII MOMEHT KOHTYpPa C TOKOM.

Pabota 1o nepemMerieHuIo NpoOBOJHUKA U KOHTYpa ¢ TOKOM B MAarHUTHOM IIOJI€.

Knaccudukanys MarHeTMKOB M HX OCHOBHBIE XapaKTEPUCTHKU (IIapaMarHeTHKH, JUaMarHeTUKH,
(beppoMarHeTHKy).

SIBnenue snekTpomarHuTHOM MHAYKIMH. 3akoH Papanes. [Ipasuino Jlenna.

SABnenue camonHAyKMU. MHAYKTUBHOCTH. B3anmHas uHIyKIusl.

DHeprus MarHUTHOTO MOJIS.

Ocnogvt meopuu Makceenna.

VYpaBHenust MakcBeiia B UHTErpajibHOU (hopme, NX HrU3HUecKuil CMBICI.

Mexanuueckue Konedanus.

OO6mue cBeieHus 0 KojiebaHusAx. XapaKTEPUCTHKU KOJIeOaHUil: aMIUIUTY/a, ¢asza, 4acToTa, ePUoI.
CBoOosHbIe rapMoHHYeckHe kojeOanus. JJuddepeHnmranbHoe ypaBHEHHE TApMOHUYECKUX KOJIeOaHui
U €T0 peulieHue.

CMerieHue, CKOpOCTh U YCKOPEHHME MAaTepHUalbHOM TOUKU NMPU TApMOHHUYECKHX KOJEOaHMSIX U HX
rpadukH.

OHeprust rapMOHHMYecKoro kosiebanus. KuHernyeckas M MOTEHIMATbHAs SHEPrHsl KojeOiromeincs
TOYKH.

["apMOHMYECKUI W aHTAapPMOHUYECKUH OCHMIUIATOP. MaremMaTudecKuil, NMPYKUHHBIM U (U3NUYEeCKUit
MasTHUKH.

3aryxatomue konedanus. luddepeHiaabHoe ypaBHEHUE U €0 pelieHHe.

XapaKkTepUCTUKU 3aTyXalolUX KojJeOaHui: KodpUIUEHT 3aTyXaHusl, JorapuGMUIECKUl TeKPEMEHT
3aTyxaHus, J0OPOTHOCTh, BpEMsI pellakCallii. DHEPTrHsl 3aTyXaloMIUX KOoJIeOaHH.

Bomnyxaennsle koneOanusa. [QuddepeHuunansHoe ypaBHEHHE U €ro pelieHue. 3aBUCUMOCTb



aMIUTUTY/BI U (a3bl BEIHYKJICHHBIX KOJI€OaHUH OT 4aCTOThI BHEIIHETO Bo3eiicTBUA. Pe3onaHc.
I'paduaeckoe n300parkeHne TaApMOHUYECKUX KOJICOAHMIA.

CrnoxeHne TapMOHHYECKUX KoJeOaHWi OJHOTO HampaBieHUS U OIHOW yacToThl. buenus. Cnoxenue
B3aMMHO TIEPICHIUKYISPHBIX KOJICOAaHWW. YpaBHEHHE TPACKTOPHH JBIDKYIICHUCS TOYKU. DUTypBI
Jluccaxy.

Mexanuueckue 601Hbl.

Pacmipoctpanenue konebanuii B ynpyroi cpene (BosHOBoe aBuxkeHHE). [IpogonbHbIe U MONEepeyHbIe
BOJIHBI.

BosiHoBast moBEepXHOCTh, PPOHT BOJHBI, CKOPOCTb PACIPOCTPAHEHHs BOJH, UIMHA BOJIHBI, BOJHOBOU
BEKTOD.

YpaBHEHHS IITOCKOW U CheprudecKoil BOIH. BOTHOBOE ypaBHEHHE U €ro peliecHHeE.

DHeprus Oerymux BojH. Bektop Ymoga.

[IpuHuun cynepno3unuu BoJH. [ pynmnoBas CKOPOCTb.

KorepentHocts. MHTEphepenHus u qudpakius BOJIH.

Crosiune BOJIHBI.

Dddexr Jomnepa.

OTtpaxkeHue U MpeIOMIIEHUE BOJIH.

38yK.

3ByKOBbI€ BOJIHBI. CKOPOCTH 3BYKOBBIX BOJIH B razax.

[Ikana ypoBHel 3Byka. IHTEHCUBHOCTb U TPOMKOCTD 3BYKa.

Dddexr Jlomrepa B akycTHKE.

VYibTpa3Byk u ero npuMeHenue. Hppa3Byk u ero npuMeHeHue.

Dnexmpomaznumnsle Koaiedanus.

WneanbHblil kKonebaTeabHBIA KOHTYD.

CBoOosHBIE dIIEKTpOMarHUTHBIE KosieOaHus. JluddepeHnmanbHoe ypaBHEHHE W €r0 pEHICHUE IS
3apsiia ¥ TOKa. 3aBUCHUMOCTb 4YacTOThl U MepHojJa KosiebaHui OT mapaMeTpoB KoHTypa. Casur ¢as
MEXy KOJIeOaHUSIMU TOKA U HAIPSKCHHUSL.

OHeprust kosnebaTeabHOro KOHTypa. B3auMHoe mpeBpallieHHe Hojed U 3Hepruil npu KonebaHusAX B
KOHTYDE.

3aryxaromue 3JeKTpoMarHuTHele KojeOanus. JuddepeHunanbHoe ypaBHEHHE U €ro peLIeHHue.
XapakTepUCTUKH 3aTyXaIOIINX 3JIEKTPOMAarHUTHBIX KojeOaHnil. OTKPBITHINA KO1eOaTeIbHbIN KOHTYP.
BeinyX1eHHbIE 3yleKTpoMarHuTHble kKonebanus. [lepemenHsiit Tok. Llenb nmepemMeHHOro Toka. 3akoH
Oma. MomHOCTh NepeMEHHOro TOKa. Pe30HaHC TOKOB U HaIPsHKEHUH.

dnekmpomazHumuovie 601HbI.

I'enepariust 35eKTpOMarHUTHBIX BOJIH. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

CKopocCTh pacnpocTpaHEHMsI 2JIEKTPOMAarHUTHBIX BOJIH.

[Tepenoc aHeprun >I€KTPOMarHUTHBIMU BoJIHAaMH. BekTop YmoBa - [loliHTHHTa.

JlaByieHnE 3JIEKTPOMArHUTHBIX BOJH. [IIkana 31neKkTpoMarHuTHBIX BOJIH.

Humepgpepenyusn ceema.

Pa3BuTHe npencraBneHuil 0 IpUpoOJIE CBETA.

Mounoxpomaruueckre BosiHbl. KorepeHTHbIE CBETOBBIE BOJIHBI.

WuTepdepenius cBera u MeToabl ee HaOmoaeHus (Metox FOHra, 3epkana @peHens u ap.).

Pacuer nnTeppepeHInOHHON KapTUHBI - YCIOBUS MUHUMYMOB M MAKCUMYMOB.

WuTepdepeniys cBeTa B TOHKHX TJICHKAX.

[Tonoce! paBHoM TonmuHbl. Konbia HerotoHa. [1os10CEl paBHOTO HAaKIOHA.

[Tpumenenue unrepdepenuuu. [IpocBeTnenHas onTHka.

Jugppaxyus ceema.

SIBnenue qudpakiuuu 1 yciaoBus ee HabmoaeHus. OnbitT Openens.

[Ipunnnn [Nolirenca-Openensa. Merox 308 Openens.

Hudpaxius Openenst Ha KPyTriIoM OTBEPCTUH U JIHCKE.

Hudpaxmus Opaynrodepa Ha y3Koi HMIeTH.

Hudpaximonnas pemerka. udpakiuonnslii cnektp. CriekTpaabHbIi aHATIH3.

[InockocTHas pemerka. [IpocTpaHcTBEHHAs pelIeTKa.

Judpaxius peHTreHoBcKuX dydeid. opmyna Bynsda - bparra.

Ilonapusayus ceema u 31emenmovl KpUCmMaiio0OnmuKu.



EcTecTBEeHHBIN U NOJISIPU30BAHHBIN CBET.

[Tonspuzanus cBeTa Npu OTpakXEHUU U MPEIOMIIEHHH. 3aK0H bprocTepa.

[Tonspuzaropsl u aHanu3atopsl. IloaspusanoHHble IPU3MBI U TOJIAPOUIBL. 3aKOoH Mantoca.
PacnipocTpaneHne cBeTa B ONTUYECKH NTPO3PAYHBIX KPUCTAIUIAX. SIBICHHE JBOMHOTO JIydENIPEIIOMIICHUS.
Amnanu3s nonsipusoBaHHoro csera. D¢ dextsl Papanes u Keppa.

B3aumooeiicmeue 31eKmpomazHumno20 u3iy4eHus ¢ 6euiecneom.

Hucnepcus ceeta. OObsICHEHUE TUCIIEPCUH HA OCHOBE KJIACCHUECKOM JIEKTPOHHON TEOpHUH.
dazoBas 1 rpynnosasi ckopocTu. CBsI3b MEX1y HUMHU.

CKopocTb nepeHoca SHEpruu.

CriekTpanbHbIi aHAIU3.

[Tornomenwue (amcopOuus) cBera. PaccesHue cera.

Dddexr Jomrepa. Usnyuenue BaBunosa-Uepenkona

Keanmoesas npupooa uznyuenus.

TemnoBoe U3JIy4eHHE U €T0 XapaKTEPUCTUKHU. DHEPreTUUECKUM CTIEKTP U3TyUCHUSI.

3akon Kupxroda. I'nnoresa [lnanka. @opmyna [lranka 11t n3mydaTenbHON ClIOCOOHOCTH aOCOIOTHO
YEpHOTO Tea.

3aKoHBI TEIUIOBOTO M3Ny4YeHHs: 3akoHbl [11anka, Penes - Jbxunca, Credana - bonpnmana, Buna.
®otoanekrpuueckuii 3¢ dext (pororddexr). 3akonsl BHEMmHETO GoTodhdekTa.

YpaBHenue DifHIITeiHA 1151 BHEeHIHEro ¢potodddekra.

TopMo3Hoe peHTrenoBckoe uznydenue. [lpumenenue poroaddexra.

DHeprus u umnyibc Gpotona. JlapieHnue cBerta.

B¢ dexr Komnrona.

EAuHCTBO KOPIYCKYNSPHBIX M BOJHOBBIX CBOMCTB 3JIEKTPOMArHUTHOTO U3TYUYCHHUSI.

Dnemenmul amomuoiu puzuxu.

Mopenu aroma Tomcona u Pesepdopna.
JInHenyaTelil CneKTp aroMa BOJAOPOAA.
[Toctynatel bopa. Ctpoenue atoma no bopy.
OmnsiTel @panka u 'epua.

CrnexTp aroma Bogopoaa no bopy.

dnemenmovi KEAHMOBOU MEXAHUKU.

KopnyckynsapHO-BOIHOBOM Ayaln3M CBOWCTB BELIECTBA.

I'unotes3a ne bpoitna. OneiTel o Audpakunn Mukpouyactuil. Bonust ne bpoitns.
CooTHoIIEHNE HEOTIPENETIEHHOCTEN.

BonnoBas pynkmus u ee craructuueckuii cmpici. O6mee ypasuenue [peaunrepa.
CranuonapHsle coctosiHus. Y paBHenue [lIpenunrepa 1uist cTallnOHAPHBIX COCTOSIHUM.
[IpyuHIUII TPUYMHHOCTH B KBAHTOBOM MEXAHUKE.

Onucanue cBOOOIHOTO IBMXKEHUS YACTHIL.

JIBU>KeHHEe KBAaHTOBOM YacTUIIbI B OTHOMEPHOM MPSMOYTOJIbHON «IOTEHIUANIBHON IME» ¢ OECKOHEYHO
BBICOKMMM «CTEHKaMM.

KBanroBanue sneprun. Hynesbie koneOanusl.

BeposTHOCTh HAX0XKIEHUS YaCTUL BHYTPH MOTEHIIMAIBHOM SIMBI.

KBaHTOBBII rapMOHUYECKUI OCIIUILIATOP.

[ToBeneHue yacTUIlbl BOJU3U MOTEHIUAIBHBIX 0apbepoB.

TynuensHbIN 3¢ dekt. [Ipo3paunocTs 6aprepa. TepMo3neKTpOHHAS YMUCCHS.

Inemenmol co6peMeHHON PUUKU AMOMOE U MOJIEKYL.

KBanTOBast MoJiesIb aTOMa BOZOPOA U €€ CpaBHEHUE ¢ OOPOBCKOM MOJIENbIO.
KBaHTOBaHME SHEPTUH, MOMEHTA UMITYJIBCA.

KBanToBble uncna. Criektp aroma Bojopoja. [Ipasuna orbopa.

Omnert HITepna u 'epiaxa. CrinH anexkTpoHa. CHMHOBOE KBAaHTOBOE YHCIIO.
ToxnecrBenHble yacTUIlbl. DepMUOHBI U OO30HBI.

[Ipunnun [Taynmu. Pacnipenenenue 3neKTpoOHOB B aTOME IO COCTOSTHUSM.
Ilepuonnueckas cucrema siemeHnToB /. . Menneneesa.

PentrenoBckue ciekTpsl, 3aKk0H MO3JH.



MOHGKYJIBIZ XUMHUYCCKUC CBA3U, DOHCPICTUYCCKUC YPOBHHU.
MonekynsapHuble criekTpsl. [lormonenre u uznydenue snepruu. Jlazepel.

Inemenmovl K6AHM OGO CHIAMUCMUKU.

KBanroBas cratuctuka. @azoBoe npocrpancTso. OyHKIMA pacnpeaeneHusl.
KBanrtoBsie cratuctuku bose - Ditnmrelina u ®epmu - J{upaka.
BbIpoKI€HHBIN 3JIEKTPOHHBIN I'a3 B METaJUIAX.

KBanToBas Teopust remioeMkocTu. GOHOHBI.

KBaHTOBast TEOpUS 3JIEKTPONPOBOJHOCTH METAIIIIOB.

CBepx1poBoaUMOCTb. BbicokoTeMniepaTypHasi CBEpXIIPOBOIUMOCTb.

Inemenmut puzuku meepoozo mena.

DNIeMEHTHI 30HHOW TEOPUU TBEPABIX TEll.

DJIEKTPONPOBOAHOCTh. METalibl, UAIEKTPUKHU, TTOTYIIPOBOIHUKH.
CoOcTBeHHAS U TPUMECHAsI TPOBOAMMOCTH TIOTYITPOBOTHUKOB.
DOTONPOBOAUMOCTD MOITYIPOBOTHUKOB.

KonraktHbie siBneHust. KoHTakTHAsA pa3HOCTh MOTEHIIMAIIOB.

KonTakT 1Byx MetaimioB. KoHTakT MeTami-noaynpoBOHUK.

KoOHTaKT 351€KTPOHHOTO U ABIPOYHOTO MOJIYIIPOBOIHUKOB (P-N Mepexo)

Dnemenmul huzuku amommno2o A0pa u 31eMeHMAPHBLIX YACMUY,

CocTtaB aToMHOTrO0 A1pa. XapakKTEpUCTUKHA aTOMHOTO siapa. M3oTonsl.

CaoiicTBa ¥ IpUpOJA SIAEPHBIX CUIT. DHEPTHs CBSA3U SAIEP.

SnepHble peakMi U 3aKOHBI COXPaHEHUS.

B0O3MOXHOCTD BBIACICHUS HHEPrUM MPU peaKUusAX JAEJICHUS TSDKEIbIX W CHUHTE3a JIETKUX sJep.
PagnoakTMBHOCTB. 3aKOH PalMOAKTUBHOIO pacnana. AKTUBHOCTh PaJlMOAKTUBHOIO BEIIECTBA.
3aKOHOMEPHOCTH U MIPUPOAA O U B-paciajioB U Y-U3TyUEHUs] aTOMHBIX SAEP.

SnepHble peakLyH.

Kocmuueckoe nznmyuenue. MIOOHbI U ME30HBI.

Tunsl B3aMMOACUCTBUN 2IEMEHTAaPHbBIX YaCTHII.

YacTtunel 1 aHTHYacTULBL. [ UIIEPOHBL.

Knaccudukanus snemenTapHbIx yactuil. KBapku.

5. IlpumepHsbIe 3a1a4un:
CryaeHT mpoexasi MOJIOBUHY TMYTH Ha BEJIOCUIIENE CO CKOPOCThIO Vi = 16 kM/4. Jlanee mosoBUHY

OCTAaBIIIETOCSI BPEMEHU OH €XaJl CO CKOPOCThIO Vo = 12 KM/, a 3aTeM J0 KOHIIA MYTH e MEeIKOM
CO CKOPOCTHIO V3 =5 kM/4. OnpeeuTh CPEJHIO CKOPOCTh JABMXKEHHUS CTYJIEHTa Ha BCEM ITYTH.

2. Slapo maccoit m = Skr OpocatoT oA yriaom a = 60 ° k ropu30HTY, 3aTpadnBas pu 3ToM padoty 500
JUx. IlpeneOperast COmpOTHBIIEHUEM BO3lyXa, OMPEAEInTh: 1) uepe3 kakoe BpeMs t sApo yrmajaeT Ha
3eMJII0; 2) KaKO€ PacCTOSHUE S 110 TOPU30HTAIM OHO MPOJIETHUT.

3. Bo ckonpko pa3 yBeIMUMBAETCS MPOJOJKUTENBHOCTD JKU3HHW HECTaOWIIBHOM YacTHIbI (10 yacam
HETIOJBMYKHOTO HAOJIOIATENs ), €CJIM OHA HAYMHAET JBUTATHCSA CO CKOPOCTHIO, cocTaBisitomen 99%
CKOpOCTH cBeTa?

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

n300apHO, YTOOBI 00bEM yMeHbIIMIICA Ha 25 %?

5. Ilnmockuii BO3AYIIHBIM KOHAEHCATOP 3apsIIWIN 0 HEKOTOPOU Pa3HOCTH NOTEHIIMAJIOB. 3aTeM
KOHJIEHCATOP, HE OTKJII0Yasi €r0 OT MCTOYHHKA HANIPSKEHUS, 3al0THWIN AUDIEKTPUKOM.
Omnpenenure AUAIEKTPUUECKYIO IPOHULIAEMOCTD AUAJIEKTPUKA, €CJIU OTHOILEHUE 3apsiia
BO3yLIHOTO KOHJIEHCATOpa K 3apsily KOHJIEHCaTopa ¢ JUAJIEKTPUKOM paBHO 0.25.

6. BompTMeTp, COeIMHEHHBIHN MOCIeNoBaTeIbHO ¢ conpoTuBieHrneM R; = 10 kOwm, mpu BKIIIOUYSHUH B
cetb ¢ HampsbkeHueM U = 220 B, mokaseiBaer Hampspkenwme U; = 70 B, a coennHEHHBIN



MOCJIeIOBAaTEILHO C compoTuBieHneM Rj, mokaspiBaer Hampspkenue U, = 20 B. Haiigure
cornpoTuBiieHHe Ry. BHYTpeHHUM CONPOTUBICHUEM UCTOYHHKA IPEHEOPEUb.

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

8. JlnmHa A SJEKTPOMarHUTHOI BOJIHBI B BaKkyyMe, Ha KOTOPYIO HacTpOeH KojebaTelabHBbIH KOHTYD,

10.

11.

12.

13.

14.

15.
16.

17.

18.

19.

20.

notepsino 60% cBoeit s3ueprun. Onpenenute KOAXPPHUIUEHT COMPOTUBIICHUS CPEBbI I.

paBHa 12 M. [IpeneOperasi akTUBHBIM COMPOTUBIICHHEM KOHTYpa, ONPEAEIUTh MAKCUMAIbHBIN 3apsil
Om Ha OOKJIaIKaX KOHACHCATOpa, €ClIM MaKCUMallbHasl cujla TOKa B KOHType Im=1 A.

Ha miens mupunoi a=0,/ M HOpMaJIbHO MaJIaeT MapaJIJIEJIbHBIN Y4OK CBETA OT
MOHOXPOMAaTHUYECKOT0 UcTouHuka (A=0,6 mxm). Onpenenuts mupuHy L neHTpasbHoro
MakcuMyMa B TU(paKIHOHHON KapTHHE, MPOCHUPYEMOM ¢ TOMOIIbIO JIMH3bI, HAXOAIIECS
HETOCPEICTBEHHO 3a IIEJIbI0, Ha 9KPaH, OTCTOAIINI OT JIMH3bI Ha paccTostHuu h=1 .
[TapannenpHblif My40oK cBETa Ma/laeT HOPMAJIbHO Ha MJIACTUHKY U3 UCIAHJICKOTO IINAaTa TOJIIMHON
50 MKM, BBIpE3aHHYIO MapajliebHO onTUYecKoi ocu. [IpuHuMas nokazaTenu npeaoMIcHUsS
MCJIaH/ICKOTO IITaTa /sl OOBIKHOBEHHOTO U HEOOBIKHOBEHHOTO JIy4el COOTBETCTBEHHO Ny = 1.66
u Ne = 1.49, onpeaennure ONTUYECKYIO PA3HOCTh X0/Ia ATUX Jy4ei, IPOILIEAIINX Yepe3 IUIACTUHKY.
AYT naxonutcs npu temmeparype T1=2900 K. B pesynbrare ocTelBaHMs 3TOro Teja JUIMHA
BOJIHBI, HA KOTOPYIO NPUXOAMTCS MAKCUMYM CHEKTPAIbHOW IUIOTHOCTH JHEPreTHYECKOU
CBETUMOCTH U3MeHMIach Ha AA=9 MxM. J{o kakoit Temreparypsl T2 oxmaaunu Teno?

Onpenenuts ans poToHa ¢ AmuHOM BomHel A = 0,5 Mxm: 1) ero maccy (M ); 2) suepruro (€ ); 3)
umiyisc (P ).

UeMy paBeH 3amuparomdii MOTEHIMad Uil KaJueBoro (QoTokarona MpH OOIYUYEeHHH €ro
(buroNeTOBBIM CBETOM C IIMHON BOJHBI A = 420 HM? Paborta Beixona A = 2 3B. Onpenenure maccy
(b oTOHA MaaroIIero CBeTa.

@DOTOH ¢ UIMHON BOJHBI A = 5 TIM HCIBITaJl KOMITOHOBCKOE paccesHue moj yriom 6= 900 Ha
MEepPBOHAYAIILHO TOKOMBIIEMCS CBOOOJHOM JJeKTpoHe. OmnpenenuTbh HSHEPrUi0 M HUMITYIbC
AJIEKTPOHA OTAAYH.

3apspKeHHasl 4acTulla, YCKOpeHHast pa3HocThio noteHimanoB U = 200 B, umeeT 1iIuHy BOJIHBI 1€
Bpoiins 2,02 nm. Haiitu Maccy 4acTHITBI, €CITH €€ 3apsiji YUCIICHHO PABEH 3apsly DJICKTPOHA.
Bpewms xu3Hu aroma B BO30yxA€HHOM cocTosiHuu t = 10 HC. YuuTsiBas, uto nocrosiHHas [lnanka
h = 6,6-10""° 5B-c, onpeenuTe MUPHHY SHEPTETHYECKOTO yPOBHS (B 3B).

Onpenenuts JUIMHY BOJIHBI CHEKTPAJIbHOM JIMHUU, COOTBETCTBYIOLIYIO IMEPEXOJY 3JIEKTPOHA B
aToMe BOJIOpO/ia C IecTo 60poBCKOM opOUTHI Ha BTOpyo. K Kakoil cepiuu OTHOCUTCS 3Ta JIMHUSA?
Koropas ona no cuéry?

YacTtuma HaxoAUTCS B OCHOBHOM COCTOSTHUM OJIHOMEPHOM MPSIMOYTOJIBHOW SIMBI IIUPUHBI | ¢
abcomoTHO HenmpoHuaeMbiMu cteHkaMu (0 < x > L ). HailTu BeposTHOCTh HaXOXKACHUS YaCTHUIIbI
B obmactu 1/2L <x>2/3L.

VYuuteiBas npuHuun 3anpera [laynu, onpenenure MakCMMajdbHOE YHMCIO 3JIEKTPOHOB, KOTOpPbBIE
MOT'YT HaXOJIUThCSI HA SHEPTE€TUUECKOM YPOBHE € n = 5.

3aroyiHeHHOH JIeKTPOHHOM 000JI0YKE COOTBETCTBYET INIaBHOE KBAHTOBOE YHCIIO N=4.
Omnpenenurte 4YUCI0 IEKTPOHOB HA ATONW 000JI0UKE, KOTOPhIE UMEIOT OJIMHAKOBOE MATHUTHOE
KBaHTOBOE uncio ml = 0.

6. baHK KOHTPOJIBHBIX 3a/laHHl M HHBIX MAaTepPHAJIOB, HCIOJb3yeMbIX B Ipolecce

npoueayp TeKyuero KOHTPoJIs U MPOMEeKYTOYHOM aTTecTalluu

[IpencraBnen B 27meKTpoHHOW  WHGOpPMAIMOHHO-OOpa3oBatenbHOM  cpene 1o URIL:

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