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1. Ilepevyenb KOMNETEHI U M HHAUKATOPOB UX J0CTHKECHHSA
[Tponecc n3yyeHHs QUCUUIUIMHBI HAIPaBJIeH Ha GopMUpOBaHHE CIEAYIOMNX KOMIIETEHITHI:

Konun Konx n HaumeHoBanue IIpenwmecTByromue ramnsl
HalMCHOBaHHE WHJIMKATOpa JOCTWXKEHUs | JTan (c ykazanuem
KOMIICTCHIUH KOMIICTCHITUI JIACITUTIIINH )
OIIK-1. Cnoco6en  |OIIK-1.1-3Haer
HCII0JIb30BaTh (hyHIaMEHTaIbHBIE 3aKOHBI
[MOJIOKEHHU S, 3AKOHBI  [TPUPOJIBI U OCHOBHBIE
1 METOJBI (u3HUecKre MaTeMaTHICCKUE

CCTECTBCHHBIX HAyK [3aKOHBI M METOJIbl HAKOIUICHHMS,
W MaTEeMaTUKH ISl [lepefadnd U1 00paboTku

pelieHus 3a1a4 UHPOpMaITIU
WH)KCHEPHOU
NEATENBHOCTH OIIK-1.2-YmeeT npuMeHsTh
(u3HUecKre 3aKOHBI U 1,2 -

MAaTEMATUYCCKU METOAbI IJIs1
pELICHNUS 3a/1a4 TEOPETUUECKOTO U
MPHUKJIAHOTO XapaKTepa

OIIK-1.3-Bnaneer HaBBIKAMU
VCII0JIb30BaHUs 3HaHUN QU3UKU U
MaTeMaTHKH TIPU PEIICHUN
MPAKTUIECKHUX 3a/1a9

OIIK-2. OIIK-2.5- 3HaeT OCHOBHBIC

Cnocoben METO/JTBI U CPEICTBA MTPOBEICHUS
CaMOCTOSITEITEHO PKCIICPUMEHTATBHBIX

[TPOBOINTH VCCIICIOBAHHMA, CUCTEMBI
HKCIIEPUMEHTAIBHBIC |CTAaHIAPTU3AINH U

VCCIICIOBAHHS U [cepTuduKaIm

WCTI0JIh30BaTh

ocHoBHbele mipueMbl |OI1K-2.6-Ymeer BoiOUpars

00paboTKu 1 |cCrIOCOOBI U CPENICTBA U3MEPECHUIMA 19 i
MpeACTaBICHUS 1 TIPOBOJIUTH ’
MOJTyYCHHBIX HKCIIEPUMEHTAIBHBIC

TTAHHBIX WCCIICIOBAHUS

OIIK-2.7-Bnaneer ciocobamu
00pabOTKHU U TIPEICTaBICHUS
MOJTyYEHHBIX TAHHBIX U OLEHKU
MOTPEIIHOCTH PE3y/IbTaTOB
M3MEPEHUI

dopma(bl) MPOMEKYTOYHOMN aTTECTALMH 10 AUCIMIUIAHE: SK3aMeH (1 U 2_cemMecTpsl).




2. lloka3zaTe/u, KpUTEPHUH U MIKAJIBI OLleHUBAHUS KOMIETEHIUI

2.1 Tloka3aTeneMm OIICHMBAaHUS KOMIIETEHIMH Ha 3Tane MX (OPMHpPOBAHUS NPU H3YUECHUH

JUCLMIUIMHBI ABJIETCS YPOBEHb UX OCBOCHMSL.
[kaia €CKPUIITOPBI YPOBHEU
Pesynbrarsl 00ydeHus Hleckp PHL YD .
OIICHUBAaHMSI OCBOEHHSI KOMIIETEHIIUH
OIIK-1.1 - 3naer ¢yHnaMeHTaIbHBIC 3aKOHBI TPUPOIBI U OCHOBHBIE (PH3UUECKUE
MaTeMaTH4YeCKUe 3aKOHBI M METO/Ibl HAKOIUICHUS, Nepeaadnd 1 00paboTku nHpOopManuu
Huskuii 3naer: aAMEHTAJIbHbIE
. Py OOuue noHATHS O MpUHLMIAX cOopa U
(TOpOTOBBIN) [3aKOHBI MPUPOJIBI K1 OCHOBHBIE
oT60pa nHpOpPMAaITIH
YpOBEHb (u3nvIecKre MaTeMaTuYeCKHe
Cpennuit 3aKOHBI 1 METOAbI HAKOILJICHHUS, CB000IHO BJIaJ€ET HOHITHUNHBIM
YPOBEHB nepefadd 1 00paboTKH anmnapaTom
Bricokuii nH(pOpMALIUN
AHnanuzupyet 1 GOpMyIHUPYET BBHIBOIbI
YpPOBEHb

OIIK-1.2 - YMeeT NpUMEHATh (PU3HUECKUE 3aKOHBI 1 MAaTEMAaTHYECKH METOIBI JUTS PeIICHHS 33124
TEOPETUYECKOTO U MPUKIIAJHOTO XapaKrepa

Huzkuit
(TOpoTOBBINA)
YPOBEHB

Ymeer: NpUMEHATH
(bu3uYecKre 3aKOHbBI U
MaTeMaTHYeCKH METOBI JUTS
pereHus 3a/1a4 TEOPETUIECKOTO U

Cpenunit
YpOBEHb

NMmeeT HayanbHBIE HABBIKU:
TEOPETUIECKOTO U IKCIIEPUMEHTATHHOTO
HACCIIENOBAHUA OOBEKTOB
poeCCUOHATBHOU JIEATETLHOCTH

[IPHUKJIAJHOTO XapaKTepa

Bricokuit
YpOB

NmeeT HaBBIKU: TCOPETUUCCKOI'o U
AKCIIEPUMEHTAILHOTO UCCIICIOBAHUS
00BEKTOB MPO(DHecCHOHATHLHOM
JESTSITEHOCTH

NmeeT HaBBIKU: TCOPETUUCCKOI'o U
AKCIIEPUMEHTATBHOTO HCCIICIOBAHUS
00BEKTOB MPO(HeCcCHOHATLHOM
JeSITeITbHOCTH

OIIK-1.3 - Bnaneer HaBbIKaMH MCTIOJB30BaHUS 3HAHUHN (PU3UKU U MAaTEMATHKHU TIPH PEIICHUN
PAKTUYECKUX 33734

Husknii
(TOpOTOBHIN)
YpOBEHb

Baaneer: HaBBEIKaMHU
WCTIOIB30BaHUS 3HAHUH (DH3HUKHU U
MaTEeMaTUKH MPU PEIICHUH
MPaKTUYECKUX 3a/1a4

Cpeanuit
YPOBEHB

Pemaer crangapTHbie TPohecCHOHATBHBIC
3aJ1a4d ¢ TPUMCHECHUEM
€CTECTBCHHOHAYYHBIX H
OOILIEHH)KCHEPHBIX 3HAHUIH

Bricokui
YPOBEHb

Pemmaer crangapTHbie mpodeccuoHaNbHbIE
3aJa4d ¢ IPUMEHEHUEM
€CTECTBEHHOHAY4YHBIX U
0OLIIEMH)KEHEPHBIX 3HAHH, METO/I0B
MaTEeMaTHYeCKOT0 aHaJIU3a U
MOJIETUPOBAHUS

Pemaer CTaHAAPTHBIC HpO(i)eCCI/IOHaHBHBIe
3a/la4u C IPUMCHCHUCM
C€CTCCTBCHHOHAYYHbBIX U
O6I.I.[€I/IH)KCHepHLIX 3HaHPII>i, MCTOJOB
MAaTEMATHYCCKOI'O aHaJIn3a U
MOJCIINPOBAHUSA

OIIK-2.5- 3HaeT OCHOBHBIE METO/IbI U CPEJICTBA MTPOBEICHHSI SKCIIEPUMEHTATIBHBIX
UCCIIeIOBaHUM, CUCTEMBI CTAHAPTH3ALMU U CepTUUKALIIH

Huzkuit
(TIOporoBBIiA)
YpOBEHB

3HaeT. OCHOBHBIC MCTOAbI 1
CpCACTBA NPOBCACHUS
OKCIICPUMCHTAJIbHBIX I/ICCJ'ICI[OBaHI/II\/’I,
CUCTCMBI CTaHJapTU3allUN U

OO01re MOHATHS 00 OCHOBHBIX METOJAX U
CpEeICTBaX MPOBEICHUS
DKCIIEPUMEHTATbHBIX UCCIEAOBAHUIM, IMEET
MPEJICTABICHHUE O CHCTEMax

cepruduKanum

CTaHJapTHU3alu U CepTI/I(i)I/IKaI_II/II/I




. CBoboaHo BIIa/ICET MOHSATHIHBIM
Cpenuuit
amnmapaToM
YPOBEHb
Bricokuit DopMyIHpYET BBIBOBI
YPOBEHb
OIIK-2.6-Ymeet BBIOMpATh CIOCOOBI U CPEACTBA U3MEPEHUN U IIPOBOIUTH SKCIIEPUMEHTAIbHbIC
MCCIICIOBAHUS
Huskuit YMmeeT: BbIOUpPATh CIOCOOBI U |BpiOMpaeT cocoObl U CPEACTBA U3MEPEHUM
(oporoBsiii) Cpe/cTBa U3MEPEHUH U IPOBOUTHh |1 POBOIUTH IKCIIEPUMEHTAIBHBIC
p HKCIIEPUMEHTAIBHBIE UCCICAOBAHUA  [MCCIIEAOBAHMS
YPOBEHb
COOTHOCHUTL PA3HOPOJIHBIC SIBJICHUS U
. CHUCTEMATH3MpOBaTh  MX B paMKax
Cpennuit
n30paHHbBIX croco6oB u CPEJIICTB
YPOBEHb .
U3MEpEeHu i
Boicokmit AHanu3UPYeT U JIeJaeT BLIBOIBI
YPOBEHb

OIIK-2.7-Bnaneer cioco6amu 00pabOTKH U MPEACTABICHUS TOTYUYECHHBIX JAHHBIX H OI[CHKH
MTOTPENTHOCTH PE3YNIBTaTOB H3MEPEHUH

sk Baaneer: criocobamu Hmeet omnbIT paboThl cO ciocobamu
(noporoBbIii) 00pabOTKH U MpeACTaBICHUS 00paboOTKU U MpeACTaBIECHUS MOTYYEHHbIX
Y pOBEHD MOJTyYECHHBIX TAHHBIX U OLIEHKU ZIQHHBIX 1 OLEHKH NOTPEIIHOCTH
MOTPENTHOCTH PE3YIIETATOB pE3yNbTaToB H3MEPEHUI
Cpessit N3MepeHui AHanmM3upyeT MoJydeHHbIC TaHHbBIE 1
 poBeHh OLEHKH IOTPEIIHOCTH PE3Y/IBTaTOB
U3MEpeHU I
Xoportiee BlaiecHUE Criocodamu
Bricokwmit 00pabOTKH W TIPEICTABICHUS MTOTYYCHHBIX
YPOBEHb JTAHHBIX ¥ OT[CHKH MOTPEITHOCTH

pe3ylIbTaToOB U3MEPEHUHN

2.2 Tabnuia cCOOTBETCTBUS PE3yJbTAaTOB MPOMEKYTOUHOM aTTECTAIMH M0 TUCIUILUINHE YPOBHIO
sTana GopMUPOBAHUS KOMIETCHIINN

[lIxana Kox unpukaropa YpoBeHb 0CBOCHUS
dopma KOHTPOJIS JIOCTYDKCHUS
OIICHUBAHHUS . KOMITCTCHITUU
KOMITCTCHITU I
OIIK-1.1 HHU3KHUH
YAOBJICTBOPUTE OIIK-1.2 CpeTHUM
fIbHO OIIK-1.3 BBICOKHI
OIIK-1.1 HHU3KUI
DK3aMeH XOpOILIO OI1K-1.2, OIIK-2.6 CpeHUI
OIIK-1.3, OIIK-2.7 BBICOKHI
OIIK-1.1, OIIK-2.5 HU3KHAHN
OTJINYHO OIIK-1.2, OIIK-2.6 CpeaHuid
OIIK-1.3, OIIK-2.7 BBICOKH




3. MeToauyeckue MaTepuaJbl, ONpeaesonme npoueIypbl OeHNBaAHUS

[Iponecc oneHuBaHWs 3HAHUW, YMEHUW, HABBIKOB U (WJIM) ONbITa JEATEIHHOCTH,
XapaKTePU3YIOMIMX 3Tanbl (OPMUPOBAHUS KOMIIETCHIIMH, MPEACTaBICH B TaOiumax mo GopMam
oOyueHus:

Ouenounble
cpeacTBa
OIIK-1.1 - 3naer ¢yHnaMeHTaIbHBIC 3aKOHBI TPUPOIBI U OCHOBHBIE (PH3UUECKUE
MaTeMaTHYeCKHe 3aKOHBI M METO/Ibl HAKOIUICHUS, epeaadnd 1 00paboTku nHpOpMauu

Tun 3angaTus Tema (pa3nen)

[Ipenmet ¢pusuku. OCHOBHBIC (PU3UYCCKHUE TTOHSTHSL. KonTpoJsbHas

MexaHnka u OCHOBEI crernnaJbHON TeopuH [paboTa C

OTHOCUTEJIbHOCTU OIICHKOM,
JIexims MoutekyisipHasi GU3HKa ¥ TEPMOTTHAMUKA. DK3aMeH

DNEKTPUYECTBO U MAarHETU3M.

KoaebaHus v BOIHEL

BomnroBas onTuka.

[Ipocreiimume n3mepenus u ux oopadorka. [lorpemnoctu
n3MepeHus: (PU3MIECKUX BEJIMUMH.

Ornpenenenue MIOTHOCTU TE MPABHIBHONU (DOPMBI.
Pacnipenenenrie MoJIeKyl HI€aTLHOTO Ta3a MO CKOPOCTSIM.
M3yueHnne KOHTPOJIbHO-U3MEPUTEIBHBIX MPUOOPOB.
Ha0mronenue u n3MepeHne mepuoMuecKiuX CUTHAJIOB.
Ornpeenenne eMKOCTH KOHACHCATOPa.

Ornpenenenne IEKTPOIBIKYIIECH CHIIBI MCTOYHHKA TOKA
METOJIOM KOMIICHCAI[UH.

Ornpenenenre COMPOTUBIICHUH MMPOBOTHUKOB METOJIOM
YuTcoHa.

CHsiTHE KpUBOW HAMarHUYMBAaHUS U TIE€TIIM TUCTEpE3Uca ¢
MOMOIIIBIO OcIIIIoTpada.

Onpenenenue yaeabpHOro 3apsaa dJIEKTPOHa.

CroxeHue 0THOHANPABICHHBIX U B3aUMHO

MEePICHIUKYJIIPHBIX KOJICOAHHH B 3JICKTPHUICSCKOM OTyeT 1o
JlaGopaTopHas .
aGoTa KoJIeOaTeIIbHOM KOHTYDE. n1abopaTopHO
P HccnenoBanue cBOOOIHBIX 3aTyXaIONIUX KOJICOAHU B B pabote

PIIEKTPUYECKOM KOJIeOaTeIbHOM KOHTYpE.
Omnpenenenre CKOPOCTH pacpoCTpaHEHUs
PJIEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO JIBYXITPOBOTHOM
TTUHUY.

Onpenenenue aegopmaii MOBEPXHOCTH Tela ¢ HOMOIIbIO
MeTo/1a Tojiorpaduueckoil HHTeppepoOMEeTPHHU.
Omnpenenenue paanyca KpUBU3HBI JIUH3BI C TOMOIIIBIO
SIBIICHUS UHTEp(EpPEHIUH.

Omnpenenenre mokasares MPEJIOMICHHS BELIECTBA C
[MOMOIIBIO SABJICHUSI HHTEP(HEPEHIIUH.

W3ydenue qudpakiny KOTEPEeHTHOTO U3Ty4eHUs B
MapayieNbHbIX JTy4ax

Omnpenenenre mokazaress MPEJIOMIICHHS ¢ TOMOIIbIO
SIBJICHUS TIOJIIPU3AlIMU CBETA.

[lonsipuzanus cBera.




Tun 3anarua

Tema (pa3nen)

OneHo4yHbIe
cpeacTBa

CaMmocTosITeabHas
pabota

Bce pasznensl 1MCUUIUIAHBI (MOTYJIs1)

KoHTtposbHas
pabora,
oMalliHee
3aJjaHne, OTYETHI
1o
1a00paToOpHBIM
paboTtam,
PK3aMEH

OIIK-1.2 - YMeeT npuMeHATh PU3MUECKUE 3aKOHBI

1 MAaTCMAaTHYCCKU MCTOAbI IJIAA pCHICHUSA 3a/1a4 TCOPCTUICCKOI0 U NPUKIIAJHOTO XapaKTepa

[IpakTuyeckoe
3aHATHE

KunemaTnka nmoctynareabHOro U BpaliaTeIbHOTO
NBUKEHUSI MATEPUATTEHON TOUKH

JIMHamMuKa NOCTYNaTeIbHOTO JIBUKEHUS MaTEPUATbHOU
TOYKHU. 3aKoHBI HhroTOHA

Mexannueckasi paboTa U SHeprusi. 3aKOHbl COXpaHEHHUSI B
MEXaHUKe

BpamarensHoe IBM)KEHHE TBEPIOTO Tela

DNIEMEHTHI CIIEIUATBHON TEOPUH OTHOCUTEIHHOCTH
OcnoBbel MKT. I"a30BbI€ 3aKOHBI.

TemnoTa. YpaBHeHHe TerI0BOTO OanaHca.

[IepBoe HayaJI0 TEPMOIMHAMHUKH.

Bropoe u Tperbe Hayana tepmoanHamuku. [ukin Kapho.
OHTponus

OnekrpocraTuka. 3akoH KynoHna.

MeTobl pacdeTa dJIEeKTPUIECKUX MOJIEH

[Torenuman sanexkrpuyeckoro nojisi. Konmencatopsl
[TocTOSIHHBIN 3JIEKTpUYECKH TOK. 3aKOHBI OMa.
ConpoTtuBieHre MPOBOJHUKOB. ICTOUYHHKHN TOKa
MaruauTHO€e noJsie. MeTo ikl pacyeTa MarHUTHBIX MOJIEH
Cunbl Amnepa u Jlopenia

SIBIIEHME DIIEKTPOMArHUTHOM MHAYKITUU

CBoOOIHBIE HE3aTyXAIOUIUE U 3aTyXaloIIle MEXaHHUeCcKue
KoJeOaHusl.

CrnosxeHue koyiebaHuit

BbIHY)KIeHHbIE MEXaHUYEeCKHE KOJIeOaHHUsI.

CBOOOIHBIE HE3aTYXAIOUIUE U 3aTyXalolIKe
AIIEKTPOMArHUTHbIE KOJIeOaHUs

BoiHy)KIeHHbIE 3JIeKTpOMarHuTHbIE Kosiebanus. Llenu
[IEPEMEHHOT0 TOKa

Y1pyrue BOJHBL. 3BYK.

DIEeKTPOMAarHUTHbIE BOJHBI

WuTtepdepenius crera. UutepdepeHins B TOHKUX
MJIEHKaX

Judpakuus ceeta. udpakironHas pemieTka
[lonsipu3zanus cera.

KonrtposnbHas
paboTta




Tun 3anarua

Tema (pa3nen)

OneHo4yHbIe
cpeacTBa

JlaGopaTopHbie
paboTHhI

[Ipocreiimue n3mepenus u ux oopadorka. [lorpemnoctu
n3MepeHus (PU3NIECKUX BEITHMUNH.

OmnpeneneHre IOTHOCTH TeJl MPABUIIbHOM (DOPMBI.
Pacripenienenne MoJeKyn UJI€aJIbHOTO ra3a 0 CKOPOCTSIM.
V3yueHre KOHTPOJIbHO-U3MEPUTEIIBHBIX IPHOOPOB.
Habmnroenue u u3MepeHre nepruouuecKiX CUTHAIOB.
Omnpenenenre eMKOCTH KOHJIEHCATOpa.

Omnpenenenre MEeKTPOABIKYILEH CHIIBI ICTOYHHUKA TOKA
METOJIOM KOMITCHCAIIHH.

Omnpenenenre CONPOTUBIIEHUH POBOIHUKOB METOJOM
YuTcoHa.

CHsiTHEe KpUBOW HAMarHMYMBaHU U TIETIIH THCTEPE3HCa C
MOMOIIIBIO OcCIILIoTpada.

Onpenenenre yaenbHOTo 3apsaaa dJIEKTPOHa.

CrnosxeHne 0 JTHOHAIIPaBJICHHbBIX U B3aUMHO
MEePIICHANKYIISIPHBIX KOJIEOaHUH B IIEKTPUIECKOM
KOJIeOaTeIIbHOM KOHTYDE.

VccnenoBanue cBOOOIHBIX 3aTyXaloNIMX KojeOaHui B B
PIIEKTPUYECKOM KOJIeOATETbHOM KOHTYpE.

Onpenenenre CKOPOCTH pacpoOCTpaHEHUs
HIIEKTPOMATrHUTHBIX BOJIH C OMOTIBIO JIBYXITPOBOAHOM
TTTHHH.

Onpenenenue aepopmai MOBEPXHOCTH Tela ¢ TOMOIIbIO
MeTo/1a Tojiorpadpuueckoil HHTeppepoOMEeTPHH.
Onpenenenre paanyca KpUBU3HBI JTUH3BI C TOMOIIBIO
SIBIICHHSI MHTEPEPEHITIH.

Omnpenenenne nokasarens IpeIoMIICHUs BEIEeCTBa ¢
[IOMOILIBIO SBJICHUS UHTEPPEPEHIIHH.

M3yueHne qudpakiuy KOrepeHTHOTO U3JIy4eHHs B
napajIesIbHBIX JTydax

Omnpenenenue nokas3aress MPeJIOMIIEHHS C IIOMOLIBIO
SIBJICHUSI IOJIIPU3ALIMH CBETA.

[lossipu3anus cBera.

Otuyer no
nabopaTopHO
pabore,
KOJUIOKBUYM

CamocrosiTenbHast
pabota

Bce pa3gensl TuCIUIUIMHBL (MOYIIS)

CocraBiieHHbIE
OTYETHI I10
MPAKTUYECKUM
3aHATUAM U
1a00paTOPHBIM
paboTam

OK3aMCH.

OIIK-1.3 - Bnageetr HaBbIKaMy UCTHOJIb30BaHUSI 3HAHUN (DU3UKU ¥ MAaTEMATUKU TIPH

PECIICHUHU IMTPAKTHYCCKUX 3a1a4

Jlexius

[Ipenmet ¢uzuku. OcHOBHBIE (PHU3HUECKUE TTOHSITHUS.
MexaHuka u OCHOBBI CHEIMAIbHOM Teopun
OTHOCHUTENIHOCTH
MonekyisipHas GU3MKa 1 TEPMOANHAMHKA.
ONEKTPUUYECTBO U MAarHETU3M.
KonebaHus 1 BOJHBIL.

BonHoBas onTHKa.

KonTposib
Has paboTa ¢
OILICHKOM,
PK3aMEH




OneHo4yHbIe

Tun 3ansaTus Tema (pa3nen)
cpeacTBa
Jlaboparop [[Ipocteiimue n3mepenus u ux oopadotka. [lorpemrHoct Ortuer no
HbIe Pa0OTHI n3MepeHus: (PU3NIECKUX BEITHMUNH. 1abopaTopHOI
Omnpenenenre TIOTHOCTH TEJ MPABIIIBHON (POPMBL. pabore,

Pacnipenenenne MOJIEKYN UEATBHOTO Ta3a MO CKOPOCTSAM.  [KOJUIOKBUYM
V3yueHre KOHTPOJIbHO-U3MEPUTEIIBHBIX IPHOOPOB.
Habnroenue u u3MepeHre nepruouuecKiX CUTHAIOB.
OmnpeneneHne eMKOCTH KOHACHCATOPA.
OmnpeneneHne >MeKTPOABHKYIIEH CHIIBI HICTOYHHUKA TOKA
MCTOJOM KOMIICHCAIIHUH.
OmnpeneneHne COMPOTUBIICHUH TPOBOTHUKOB METOIOM
Yurcosna.
Cuarue KpPIBOﬁ HaMaronn4vuBaHHA U METIN T'UCTCPE3UCa C
MOMOIIIBIO OcCIILIoTpada.
Onpenenenre yaenbHOTo 3apsaaa dJIEKTPOHa.
CrnoxeHne 0JHOHAIPABJICHHBIX U B3aUMHO
MEePIEeHIUKYIIIPHBIX KOJIEOaHUH B JIEKTPUUECKOM
KOJIeOaTeIIbHOM KOHTYDE.
VccnenoBanue cBOOOIHBIX 3aTyXaloMNX KoieOaHuil B B
DIIEKTPUYECKOM KOJIe0aTeIbHOM KOHTYE.
OmnpeneneHne CKOPOCTH PaCIPOCTPAHEHUS
DJICKTPOMArHUTHBIX BOJIH C TOMOIIBIO HByxnpOBOI[HOﬁ
JIMHHUU.
Omnpenenenne aehopMaIiy MOBEPXHOCTH Tella C TOMOIIBIO
MeTO/1a roJorpaduaeckoit HHTepHEpPOMETPHUH.
Onpenenenue paanyca KpUBU3HbI JTUH3bI C IOMOIIBIO
SBJICHUSI UHTEp(EPEHIINH.
Omnpenenenre mokasaress MPEJIOMIICHUS BELIECTBA C
[MOMOIIBIO ABJICHUSI HHTEP(EPEHIINH.
W3ydyeHue qudpakiuu KOTepeHTHOTO U3Ty4eHUs B
MapaijieNbHbIX JTy4ax
Omnpenenenue mokazaress MPeIoMIICHHS ¢ TOMOUIbIO
SIBIICHUS TIOJISIPU3AI[UH CBETA.

[Tonsipuzanus ceera.




Tun 3anarua

Tema (pa3nen)

OneHo4yHbIe
cpeacTBa

IIpakTruec
KOE 3aHATHE

Kunemarnka nocTynaTeabHOTO U BPALIaTEIbHOTO

NBUKEHUS] MaTepUAIbHON TOUKU

J/lMHamMuKa NOCTYMATeIbHOTO JIBUKEHUS MaTEpUaIbHON

TOukH. 3aKkoHbl HproTOHA

MexaHunueckasi paboTa U SJHeprus. 3aKOHbI COXpPaHEHHS B

MEXaHUKE

BpamarenbHoe JBUKEHUE TBEPAOTO Tea

DNeMEHTHI CHEUATBHON TEOPUU OTHOCUTEIBLHOCTH

OcnoBbl MKT. 'a30BbI€ 3aKOHBI.

TemoTta. YpaBHeHHE TEIIOBOTO OanaHca.

[IepBoe HayaJI0 TEPMOIMHAMUKHU.

Bropoe u Tperbe Hayasa repmoanHamuky. Lk Kapho.

OHTponus

OnexrpocraTuka. 3akoH Kynona.

MeTosl pacdeTa dJIEKTPUIECKUX MOJIEH

[loTenuman snexrpuueckoro nojst. Konnencaropst

[locTosiHHBIN AnekTpuyeckuil Tok. 3akoHbl OMa.

ConpoTuBieHue NpoBOAHUKOB. MICTOUHHKH TOKa

MarnuTtHoe noJjie. MeTo/1bl pacueTa MarHUTHBIX MOJIEH

Cuitel Amnepa u Jlopenna

SIBJIeHME AEKTPOMArHUTHOW MHAYKLINN

CB0OOIHBIE HE3aTyXAIOUINE U 3aTyXal0le MEXaHUYECKUE

KoJieOaHusl.

CrnosxeHue koyiebaHuit

BbIHY)K/IeHHbIE MEXaHUYeCKHe KOJIeOaHMUsl.

CB0OOIHBIE HE3aTyXAIOUIUE U 3aTyXalolIHe

9JIEKTPOMAarHUTHBIE KOJICOaHUs

BbIHYX/IEeHHBIE 2JIEKTPOMAarHUTHBIE KoJieOanus. Llenn

[IEPEMEHHOTO TOKa

Yrpyrue BOJIHbBL. 3BYK.

ONEKTPOMAarHUTHBIE BOJHBI

WNutepdepentus ceeta. MaTEpdepeHns B TOHKUX

[JICHKaX

Judpaxius ceera. JudpakunonHas pemerka
Ilonspusanus ceera.

KoHtpoib
Has paloTa,
KOJUIOKBUYM

Camocrosite
nbHAs paboTa

Bce paznensl nucuumuiHb (MOTYJIs)

KonTposbHas
pabora,
noMariHee
3aJlaHuE, OTYEThI
o
1a00paTOPHBIM
paboTtam,

OK3aMCH

OIIK-2.5- 3HaeT 0CHOBHBIC METOBI U CPENICTBA MTPOBEICHUS SKCIIEPUMEHTAITBHBIX

HCCHeﬂOBaHHﬁ, CUCTCMbI CTAHAAPTHU3ANH U CepTI/I(bI/IKaI_[I/II/I




Tun 3anarua

Tema (pa3nen)

OneHo4yHbIe
cpeacTBa

Jlaboparop
HbIe Pa0OTHI

[Ipocreiimue n3mepenus u ux oopadorka. [lorpemnoctu
n3MepeHus: (PU3NIECKUX BEITHMUNH.
OmnpeneneHre IOTHOCTH TeJl MPABUIIbHOM (DOPMBI.

PacnpeneﬂeHHe MOJICKYJI UACAJIBHOTO Ira3a 1o CKOpOCTAM.

V3yueHne KOHTPOJbHO-U3MEPUTEIIBHBIX IPUOOPOB.
Habnroenue u u3MepeHre nepruouuecKiX CUTHAIOB.
OmnpeneneHne eMKOCTH KOHACHCATOPA.

OmnpeneneHne >MeKTPOABHKYIIEH CHIIBI HICTOYHHUKA TOKA
MCTOJOM KOMIICHCAIIUH.

OmnpeneneHne COMPOTUBIICHUH TPOBOTHUKOB METOIOM
Yurcosna.

Cuarue KpPIBOﬁ HaMaronn4uBaHHA U ICTIIN T'UCTCPE3NCa C
MOMOIIIBIO OcCIILIoTpada.

Onpenenenre yaenbHOTo 3apsaaa dJIEKTPOHa.

CrnoxeHne 0JHOHAIPABJICHHBIX U B3aUMHO
MEePIEeHIUKYIIIPHBIX KOJIEOaHUH B JIEKTPUUECKOM
KOJIeOaTeIIbHOM KOHTYDE.

VccnenoBanue cBOOOIHBIX 3aTyXaloMNX KoieOaHuil B B
DIIEKTPUYECKOM KOJIe0aTeIbHOM KOHTYDE.

OmnpeneneHne CKOPOCTH PaCIPOCTPAHEHUS
DJICKTPOMArHUTHBIX BOJIH C TOMOIIBIO HByerpOBOI[HOﬁ
JIMHHUU.

Onpenenenre aegopmaiii MOBEPXHOCTH Tea C HIOMOIIbIO

MeTo/1a Tojiorpaduueckoil HHTeppepoMeTpHUHN.
Onpenenenre paanyca KpUBU3HBI JTUH3BI C TOMOIIBIO
SBJICHUSI UHTEp(EPEHIINH.

Onpenenenne noka3aress IpeJoMIEHUS BEIECTBA C
[MOMOIIBIO ABJICHUSI HHTEP(EPEHIINH.

W3ydyeHue qudpakiuu KOTepeHTHOTO U3Ty4eHUs B
MapajuieIbHbIX JTy4ax

Onpenenenne nokazareis NPEeIOMICHHUS C TOMOUIbIO
SIBJICHUS TOJIIPU3ALIMM CBETA.

[lonspuzanus cera.

Ortuer no
nabopaTopHO
pabore,
KOJUIOKBUYM

Camocrosite
nbHAs paboTa

Bce paznensl nucuumuiiHb (MOTYIIs)

KonTpoib
Has paborTa,
omariHee
3aJlaHuE, OTYETHI
o
1a00paTOPHBIM
paboTtam,

OK3aMCH

OIIK-2.6-Ymeet BbIOMpATh CIIOCOOBI U CPEACTBA U3MEPEHUHN U MPOBOJUTH SKCIIEPUMEHTAIbHbIC

HCCIICAOBAaHHA




Tun 3anarua

Tema (pa3nen)

OneHo4yHbIe
cpeacTBa

Jlaboparop
HbIE PaOOTHI

[Ipocreiimue n3mepenus u ux oopadorka. [lorpemnoctu
n3MepeHus: (PU3NIECKUX BEITHMUNH.
OmnpeneneHre IOTHOCTH TeJl MPABUIIbHOM (DOPMBI.

PacnpeneﬂeHHe MOJICKYJI UACAJIBHOTO Ira3a 1o CKOpOCTAM.

V3yueHre KOHTPOJIbHO-U3MEPUTEIIBHBIX IPHOOPOB.
Habmnroenue u u3MepeHre nepruonuecKuX CUTHAIOB.
OmnpeneneHne eMKOCTH KOHACHCATOPA.

OmnpeneneHne >MeKTPOABHKYIIEH CHIIBI HICTOYHHUKA TOKA
MCTOJOM KOMIICHCAIIUH.

OmnpeneneHne COMPOTUBIICHUH TPOBOTHUKOB METOIOM
Yurcosna.

Cuarue KpPIBOﬁ HaMaronn4vuBaHHA U METIN T'UCTCPE3UCa C
MOMOIIIBIO OcCIILIoTpada.

Onpenenenre yaenbHOTO 3apsaa 3JIeKTPOoHa.

CrnoxeHne 0JHOHAIPABJICHHBIX U B3aUMHO
MEePIEeHIUKYIIIPHBIX KOJIEOaHUH B JIEKTPUUECKOM
KOJIeOaTeIIbHOM KOHTYDE.

VccnenoBanue cBOOOIHBIX 3aTyXaloMNX KoieOaHuil B B
DIIEKTPUYECKOM KOJIe0aTeIbHOM KOHTYE.

OmnpeneneHne CKOPOCTH PaCIPOCTPAHEHUS
DJICKTPOMArHUTHBIX BOJIH C TOMOIIBIO HByerpOBOI[HOﬁ
JIMHHUU.

Onpenenenre aegopmaiii MOBEPXHOCTH Tea C HIOMOIIbIO

MeTo/1a Tojiorpaduueckoil HHTeppepoMeTpHUHN.
Onpenenenre paanyca KpUBU3HBI JTUH3BI C TOMOIIBIO
SBJICHUSI UHTEp(EPEHIINH.
Onpenenenne nokasarens NpeJoOMIICHHUS BELIECTBA C
[MOMOIIBIO ABJICHUSI HHTEP(EPEHIINH.
W3ydyeHue qudpakiuu KOTepeHTHOTO U3Ty4eHUs B
MapajuieIbHbIX JTy4ax
Onpenenenne nokazareis NPEeIOMICHHUS C TOMOUIbIO
SIBJICHUS TOJIIPU3ALIMM CBETA.

[Tonspuzanus ceera.

Ortuer no
nabopaTopHO
pabore,
KOJUIOKBUYM

Camocrosite
nbHAs paboTa

Bce paznensl nucuumuiiHb (MOTYIIs)

KonTpoib
Has paborTa,
omariHee
3aJlaHuE, OTYETHI
o
1a00paTOPHBIM
paboTtam,

OK3aMCH

OIIK-2.7-Bnaneet cnocobamu 00pabOTKU U PEICTABICHUS TOTYYSHHBIX JAaHHBIX U OLEHKU

IOIrpCITHOCTH PC3YJIIbTATOB H3MepeHHﬁ




Tun 3anarua

Tema (pa3nen)

OneHo4yHbIe
cpeacTBa

Jlaboparop
HbIe Pa0OTHI

[IpocTeiimme n3mMepenus u ux oopadorka. [lorpemnoctu
n3MepeHus: (PU3NIECKUX BEITHMUNH.
OmnpeneneHre IOTHOCTH TeJl MPABUIIbHOM (DOPMBI.

PacnpeneﬂeHHe MOJICKYJI UACAJIBHOTO Ira3a 1o CKOpOCTAM.

V3yueHre KOHTPOJIbHO-U3MEPUTEIIBHBIX IPHOOPOB.
Habnroenue u u3MepeHre nepruouuecKiX CUTHAIOB.
OmnpeneneHne eMKOCTH KOHICHCATOPA.

OmnpeneneHne >MeKTPOABHKYIIEH CHIIBI HICTOYHHUKA TOKA
MCTOJOM KOMIICHCAIIUH.

OmnpeneneHne COMPOTUBIICHUH TPOBOTHUKOB METOIOM
Yurcosna.

Cuarue KpPIBOﬁ HaMaronn4vuBaHHA U METIN T'UCTCPE3UCa C
MOMOIIIBIO OcCIILIoTpada.

Onpenenenne yaenbHOTro 3apsja 3JeKTPOoHa.

CrnoxeHne 0JHOHAIPABJICHHBIX U B3aUMHO
MEePIEeHIUKYIIIPHBIX KOJIEOaHUH B JIEKTPUUECKOM
KOJIeOaTeIIbHOM KOHTYDE.

VccnenoBanue cBOOOIHBIX 3aTyXaloMNX KoieOaHuil B B
DIIEKTPUYECKOM KOJIe0aTeIbHOM KOHTYE.

OmnpeneneHne CKOPOCTH PaCIPOCTPAHEHUS
DJICKTPOMArHUTHBIX BOJIH € ITIOMOIIBIO )IBYXHPOBOHHOI\/'I
JIMHHUU.

Onpenenenre aegopmaiii MOBEPXHOCTH Tea C HIOMOIIbIO

MeTo/1a Tojiorpaduueckoil HHTeppepoMeTpHUHN.
Onpenenenre paanyca KpUBU3HBI JTUH3BI C TOMOIIBIO
SBJICHUSI UHTEp(EPEHIINH.
Onpenenenne noka3aress NpegoMICHUS BEECTBA C
[MOMOIIBIO ABJICHUSI HHTEP(HEPEHIIHH.
W3ydyeHue qudpakiuu KOTepeHTHOTO U3Ty4eHUs B
MapajuieIbHbIX JTy4ax
Onpenenenne nokazareis NPEeIOMICHHUS C TOMOUIbIO
SIBJICHUS TOJIIPU3ALIMM CBETA.

[Tonspuzanus ceera.

Ortuer no
nabopaTopHO
pabore,
KOJUIOKBUYM

Camocrosite
nbHAs paboTa

Bce paznensl nucuuruiMHbl (MOTYIIS )

KonTpoib
Has paborTa,
omariHee
3aJlaHuE, OTYETHI
o
1a00paTOPHBIM
paboTtam,

OK3aMCH




4. TunoBble KOHTPOJIbHBIE 32IaHUS
IIpencraBuTh OAMH IpUMEp 3aJaHUS 110 KAKIOMY TUITY OLIEHOYHBIX CPEICTB Ul KaXKI0H1
KOMIETEHINH, (POPMUPYEMON TaHHOH TUCIUTUTMHOM.

1. JlaGopaTopHblie pabOThI 0 TUCHUILIHHE (MOIYIIIO).
3amaHus Ha BBITIOJIHEHUE J1a00PaTOPHBIX pabOT MPEACTABICHBI B JIEKTPOHHO-UH(OPMAIIMOHHON
oOpasoBatenbHOU cpeze u goctynubl o URL — (http://aup.uisi.ru/2424712/).

2. [TepeueHr BOMPOCOB K DJK3aMEHY TMPEJCTABICH B 3JICKTPOHHO-UH(OPMAIIMOHHOMI
obpasoBatenbHOl cpeze u goctynHsl mo URL — ((http://aup.uisi.ru/2424712/).
3. [IpakTuueckue 3aHATUS O AUCIUTUIMHE (MOIYIIIO).

3a[[aHI/I$[, Ha BBIIIOJHCHHUC MWHAWBUAYAJIbHBIX 3aIIaHPII>i, MNpeaACTaBJICHBL B  3JICKTPOHHO-
uHpOopMaIMOHHOW 00pa3oBarenbHOil cpeze u noctymubl o URL — ((http://aup.uisi.ru/2424712/).
2. CamocrosTenpHas padoTa Mo JUCIHUILTUHE (MOIYIIO).
3a[[aHI/I$[, Ha BBIIIOJIHCHHE CaMOCTOSTEIILHOM pa60TI)I, NpeaACTaBJICHBI B  3JICKTPOHHO-
uHpOopMaIMOHHOW 00pa3oBarenbHOil cpeze u noctymubl o URL — ((http://aup.uisi.ru/2424712/).
o. [Ipumep Ouiiera a1 yCTHOTO 3K3aMeHa.

®denepaibHOE ar€eHTCTBO CBSA3U
YpanbCKuil TEXHUYECKUI Ox3ameHanuonnblii ouiner | YTBEPX/IAILO:

MHCTUTYT CBSI3U U UHPOPMATUKU Ne 13 3aB. kadenpoit BMud

(¢punman) ®I'OY BO

"CuOUpPCKUil TOCYyIapCTBeHHBIN | 1o qucnuiuinHe «@u3ukay | «_04 » centsaops 2019 r.

YHUBEPCUTET
TEJIEKOMMYHUKAIUN U
nHpopmatuku”
B I. Ekarepunoypre (YpTUCU
Cubl'YTH)

Hamnpasnenne 11.03.02 Ilpoduns TexHOTOTHH U CUCTEMBI ONTUYECKON CBSI3U Y POBECHB
bakanagpuar ®akynsrer UNnY kypc 1l cemectp 1

1. OcHOBHBIE XapaKTEPUCTUKN KUHEMATUKNA MATEPUAIBHON TOUKHU: TPACKTOPUSI,
nepeMeleHue, paanyc-BeKTop, CKOpocTh, yckopeHue. HopmanbHoe u
TaHTeHIIMAIbHOE YCKOPEHUSI.

3aoaua. Touka M BIXKeETCs TIO CIIUPAIU C IOCTOSTHHOM 0 BEJIMYUHE CKOPOCTHIO

B HAIIPABJICHUH, YKa3aHHOM CTpenKoi. [Ipu 3ToM BennmumHa HOPMAaIbHOTO M
YCKOPCHHH. . . ==
1) yBenuumBaeTcsi  2) yMEHBIIAETCS 3) He u3mensiercss  4) pasHa 0

2. IlepBoe Hauano TEPMOAMHAMUKY U €T0 TPUMEHEHHUE K U30TPOLIECCaM.

3aoaua. Kucnopon non nasnenuem 0.2 MIla B o0beme 1 M cHauana HarpeBaroT MNP MOCTOSHHOM
aBJIEHUU JI0 3 MS, a 3aTeM IIPH MOCTOSTHHOM oObeMe 10 naBienus 0.5 MIla. Halitu n3meHeHue
BHYTPEHHEH 3HEpruu rasa.

IToanuck npenopaBarens Wneuneix H.N.

6. HepequL BOIIPOCOB JIA YCTHBIX 3K3dAMCHOB!

Kunemamuka mamepuanvnoit mouxu.

dusnyueckue MOAEIN: MaTepualibHas TOUKa, aDCOJIIOTHO TBEPJIOE TEJIO.

N30TponHOCTh U OTHOPOAHOCTH MPOCTPAHCTBA U BPEMEHH.

CkansipHble U BEKTOPHBIE BEJINYNHBI.

CrniocoObl onvicanust ABUKEHUS (KOOPIHMHATHBIN, BEKTOPHBIN, ecTeCTBEHHbIH). CHCTEMBI OTCUETA.
Ilepemenienue, TpacKkTOpUs, paguyc-BEKTOP, IPONACHHBIN MYTh.


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

Ckopoctb. CpenHsis, MTHOBEHHAs1, CPEIHSAS IIyTEBask CKOPOCTb.

VYckopenue. CpeiHee 1 MTHOBEHHOE YCKOPEHHE.

[IpssMOnMHENHOE paBHOMEPHOE IBUKCHHE. Y PABHEHHE NPSAMOJIMHENHOTO PABHOMEPHOIO B KCHUS.
[IpsMOonMHENHOE HEPAaBHOMEPHOE JBH)XKCHHME. YPAaBHEHHE IPSAMOJIMHEHHOTO HEPaBHOMEPHOIO
JBKEHMUSL.

KpuonuneiiHoe nBuxeHne. TaHreHIIMAaIbHOE U HOPMAJIBHOE YCKOPEHHE.

BpamarenbHoe IBU)KEHUE MaTepUaIbHONW TOYKU M €r0 XapaKTEPUCTUKH (Yrojl MOBOPOTA, YIioBas
CKOPOCTb, YTJIOBOE YCKOPEHUE).

Jlunamuka nocmynamenvHnozo 08UHceHus

Macca u Bec ten. IInoTHOCTS.

Cuna. 3akonsl HeroTona.

Nmnynec Tena. 3aKOH COXpPAHEHUS UMITYJIbCA.

3akoH BceMHUpHOro TiaroteHus.. Cusia TAroTreHus. ['paBUTallMOHHAs M HMHEpPTHas Macca. 3aKOHbI
Kennepa.

Cmamuka.

YcnoBust paBHOBECUS TET.

[IpocThie MaIUHBI 1 MEXaHU3MBI.

Paboma u 3nepcus.

Paborta B mexanuke. Pabota, coBepiiaemas moctosiHHOM cuiioil. PaboTa, coBepiiaemas nepeMeHHOM
CUJIOM.

Kunernueckas sHeprust 1 TeopemMa O CBA3HM SHEPIruu U pabOThI.

KoHcepBaTuBHbIe U HEKOHcepBaTUBHBIE cuibl. [loTeHManpHas sHeprus. [IpuMepsl MOTEHIIMATBHBIX
SHEPTUM.

3aKOH COXpaHEeHMsI SHEPTUU B MEXaHUKE.

KoadduruenT mosesnoro AecTBUS MaIuH.

AOCOMI0THO ynpyruil U abCcoMIOTHO HEeYynpyrui yaap. LleHTpanbHbIil 1 HELlEeHTpaIbHBINA yaap.
Mexanuxka meepoozo mena.

Crenenu cBo00/1bI; pa3yio’KeHUE JABIKEHHUS HA COCTABIIAIOIINE.

MoOMEHT MHEpLMH; BBIYMCICHUE MOMEHTA WHEPLMH; MOMEHTBI MHEPLMHU MNPOCTHIX Ten. Tepema
Ioiirenca-IIreitnepa.

MOMEHT CuIIBL.

MoMeHT uMIynbca. 3aKOH COXPaHEHHsI MOMEHTA UMITYJIBCA.

VYpaBHEeHHE IBUKEHHUSI TBEPJOTO TeEA.

PaGota u sHEeprust ABUKYIIUXCS TeJl.

AHaorus C NOCTYNaTeIbHbIM JBUKECHUEM.

dnemenmul cneyuanvhoii meopuu omuocumenvhocmu (CTO).

[Tpunnun otHOcHTenbHOCTH ["anues. [IpeoOpa3zoBanus ["anwiest 111 KOOpIUHAT U CKOPOCTEH.
[TocTynaTel cienuaibHOW TOPUH OTHOCUTEIBHOCTH.

[Ipeob6pazoBanus Jlopenna. Cienctust mpeoOpazoBanuii Jlopenia.

PensTuBucTCcKas AMHAMMKA: UMITYJIbC, Macca, paboTa, SHEePrus.

['paHu1IBI MPUMEHUMOCTH KJIACCUYECKON MEXaHUKHU.

Moanexynapuasa gpuzuka.

OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH CTPOCHUS BELIECTBA.

ATOMBI 1 MOJIEKYIbI. TenaoBoe IBUKEHNE aTOMOB M MOJIEKYIL.

Bbpoynosckoe nwxkenue. Jubddysus.

Pacrnipenienenne MoeKysm o CKOpocTsM (pacmpezeneHue MakcBeia).

Bbapometpuueckas popmyna.

Temnepatypa. TepMOMETpBI U TEMIIEPATYPHBIE IIKAJBI.

WneanpHelii ra3. YpaBHEHNE COCTOSIHUS MICAIBHOTO ra3a. 3aKOHbI UAEAIbHOTO ras3a.

OcHOBHOE ypaBHEHHE KUHETUYECKON TEOPHH Ia30B.

Tepmoounamuxa. V130nmupoBaHHBIE CUCTEMBI.

Tennora. KonnyectBo temnoTs! TemnoeMkocTs Tena. Y paBHEHUE TEIUIOBOTrO OajaHca.

Buyrpennsis sHeprusi. BHyTpeHHsIs S5Heprusi uaeanbHOro rasa.

Pasnuune Mex 1y TeMIepaTypou, TEII0TON U BHYTPEHHEH dHEPIUEH.

[lepBoe Havyasi0 TEPMOIMHAMUKHU. DHTAJIBIHUA.



Oo6patumbie 1 HEOOpPATUMBIE TIPOIIECCHI.

Huxnuueckuit nponecc. TemnoBbie nBuratenu. K.m.j. TemnoBweiX aurareneil. Bropoe nauano
tepmoanHamMuku. J[Buratens KapHo.

Ontponus. Tperse Hauano TepmMoauHaMuku (Teopema HepHera).

@a3zoevle npespauwjenus u pasnogecusa. Daza. dazoBbie mepexonsl. PaBHoBecue aByx (as.
PaBHOBecue Tpex ¢a3. DazoBbie auarpammsbl. [lnaBnenwe u Kpucramumsanus. lcnapeHue u
KOHJIeHcalusi. MeTracTaOuibHbIe COCTOSTHUS.

Asnenusn nepenoca. ludpdysus. TermonpoBoanocts. Bayrpennee tpenue. Bakyywm.
dnexmpocmamuxa.

DnexTpuyecKue 3apsabl U UX cBoiicTBa. B3aumoeiicTBue anexkTpuueckux 3apsaaoB. 3akoH Kynona.
DNEKTPUYECKOE TI0JIE U €T0 XapaKTEPUCTUKU: HAMIPSHKEHHOCTH JIEKTPUUECKOTO MOJIs, CUIOBBIC JIMHUH,
noteHran. CBsi3b HAMPSHKEHHOCTH C MOTEHIIAAIOM.

[IpuHUUI CyNepO3UIIUHU ITEKTPUUECKUX TTOJICH.

Pabora mepemenieHus 3apsiia B JIEKTPUICCKOM IT0JIC.

Hupkynsiiust ¥ MOTOK BEKTOPA HANIPSIKEHHOCTH SJICKTPUUYECKOTO TTOJISL.

[ToTok BekTOpa HAMIPSKEHHOCTH IIEKTpOoCTaTHUeCcKoro noJist. Teopema [Maycca.

JIUnJIeKTpUKU B DJEKTPUUYECKOM Tmojie. JludneKkTpruyeckas MPOHUIIAeMOCTh BemiecTBa. [lonspusanus
JTUDJIEKTPUKOB.

[TpoBOAHUKY B ANEKTPUUECKOM TOJIE. DIEKTPOEMKOCTh MTPOBOIHUKA.

Konnencaropsl. EMkocTh koHneHCaTOpa. CoeuHeHrne KOHIEHCATOPOB.

DHeprus MEKTPOCTATUYECKOTO TOJISI.

3aKoHbl ROCMOAHHO20 IIEKMPUUECKO20 MOKA.

DnekTpudeckuil Tok. Cuia U MIOTHOCTh TOKA.

ComnpoTHBIeHHE MPOBOJHUKOB U €r0 TeMIIepaTypHas 3aBHCHUMOCTb.

3akod OMa 11 OAHOPOHOTO U HEOTHOPOJHOTO y4aCTKa IETIH.

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

3axonsl Kupxroda.

PaboTa u momHOCTE TOKA. 3akoH Jxoyimst - JIeHia.

Inekmpomaznemusm.

MaruutHoe nosie. Maaykius MIIL. Hanpssxkennocts MIT. Cunosbie muanun MIT.

3akoH buo - Casapa - Jlamuiaca.

[TpuHIMIT Cynepno3uiuu.

MaruuTtHbIl IoTOK. Teopema ["aycca 111 MarHUTHBIX MMOJICH.

Teopema 0 HUPKYIALUKA BEKTOPA MATHUTHOM UHIYKIIVH.

JlelicTBME€ MarHUTHOTO TOJISl HAa MMPOBOJHUK ¢ ToOKOM. Cuita Amrepa.

JlelicTBMEe MarHUTHOTO TOJIs1 Ha ABMKYyMics 3apsia. Cuna Jlopenna.

MarHuTHBI MOMEHT KOHTYpa ¢ TOKOM.

PaGora o nepemenieHuio MpoBOJHUKA U KOHTYpa ¢ TOKOM B MAarHUTHOM TIOJIE.

Knaccudukanuss MarHeTMKOB M HMX OCHOBHBIE XapaKTEPUCTUKU (MapaMarHeTHKH, JuamMarHeTHKH,
(dheppoMarHeTuKm).

SIBiieHME ANEKTPOMArHUTHOM UHAYKIMU. 3akoH Dapanes. [TpaBuiio Jlenua.

SABnenue caMouHAyKIMU. MHAYKTUBHOCTD. B3aumHas uHIyKIus.

DHeprusi MarHuTHOTO MOJIS.

Ocnoevt meopuu Makceenna.

VYpaBHenust MakcBelia B UHTErpaibHOU hopme, uX GU3HYECKUN CMBICT.

Mexanuueckue Konebanus.

OO61ue cBefeHus o0 KoyieOaHUsIX. XapaKTepUCTUKHU KoJIeOaHHi: aMITUTyAa, (ha3a, 4acToTa, Mepuo/I.
CBoOonHpie rapMmoHudeckue kosebanus. JuddepeHunansHoe ypaBHEHHE TapMOHHUYECKUX
KoJieOaHUM U ero perieHue.

CwMmernieHme, CKOPOCTh M YCKOPEHHE MaTepUaTbHON TOYKH MpPU TAaPMOHUYECKHX KOJEOAHUAX U UX
rpaduKy.

DHeprus rapMoHU4eckoro kosiebanus. Kunetnueckas v MOTEHIIMANbHAS SHEPTUS KOJeOmomeics
TOYKH.

["apMoHUYeCKUi 1 aHTapMOHUYECKUH OCIMIUIATOp. MaTeMaTHuecKuil, Mpy>KUHHBIA U PU3NUECKUI
MasTHHUKHU.



3aryxatomue kosnebanus. JuddepeHnuaabHoe ypaBHEHUE U €r0 pelieHue.

XapakTepUCTUKU 3aTyXaloUIMX KoJeOaHWil: KOoA(QQHUUMUEHT 3aTyxXaHus, JOTapuPpMUUECKUN
JIEKPEMEHT 3aTyXaHus, J0OPOTHOCTh, BPEMS pellaKkCallii. DHEPTHs 3aTyXaroIuX KoJIeOaH .
Beinyxnennsie konebanus. [uddepeHunanbHoe ypaBHEHHE W €ro pelieHue. 3aBHCHMOCTH
aMIUTUTYAbI ¥ (pa3bl BBIHYKJICHHBIX KOJeOaHHd OT 4YaCTOThI BHEIIHET0 BO3/eHCTBUA. Pe3onanc.
I'paduueckoe n3o6paskeHNe rapMOHUYECKUX KOJICOaHHIA.

CnoxeHne TapMOHMYECKUX KOJIeOaHWH OJHOTO HAamlpaBiI€HUs M OJHOW 4YacTOoThl. bueHus.
CrnoxeHne B3aMMHO MEPIEHANKYIISIPHBIX KoJeOaHuid. Y paBHEHHE TPACKTO PHH JBMKYIIEHCS TOUKH.
@urypsl Jluccaxy.

Mexanuueckue 601Hbl.

Pacnipoctpanenue konebanuii B ympyroil cpene (BosmHOBoe aBMkeHHE). IIpomonbHble U
MIONIEPEYHbIE BOJIHBI.

BonHoBasi 1moBepXHOCTb, (POHT BOJHBI, CKOPOCTb pPAaCIpOCTPAHEHHUs] BOJH, JJWHA BOJIHBI,
BOJIHOBOM BEKTOP.

VYpaBHeHus I0ckoi u chepudeckoit BoJiH. BoHOBOE ypaBHEHUE U €roO pelieHue.

OHeprus Oerymux BojH. Bexktop YmoBa.

[IpuHnun cynepno3unuu BoJH. [ pynmnoBas CKOpoCTb.

KorepentHocts. UHTEpdepentys u qudpaxiius BOJH.

Crosiune BOJIHBI.

Dddext Homnepa.

OTtpaxkeHue U MpeIoMIICHHUE BOJIH.

3eyk.

3BYKOBBIE BOJIHBI. CKOPOCTB 3BYKOBBIX BOJIH B Ia3ax.

[IIkayra ypoBHe# 3Byka. IHTEHCUBHOCTBh M TPOMKOCTB 3BYKA.

Oddext [Jomepa B akyCTHKE.

VYnbTpa3Byk u ero npuMeHenue. IHQpa3Byk u ero npuMeHeHue.

InekmpomazHumHbsle KONeOAHUA.

WneanpHbIi KOJIEOATETHHBIN KOHTYP.

CBoOoaHBIC IEKTpOMArHuTHBIC Kosiebanus. (uddepennnansHoe ypaBHEHHE U €r0 peuieHnue st
3apsza ¥ ToKa. 3aBUCUMOCTh YacTOTHI M MEpHo/Ia KojeObaHuii oT mapaMeTpoB KoHTypa. Casur a3
MeXAy KOJIEOaHUSIMHU TOKA U HANpPSKEHUSL.

DHeprus koyedaTeapHOTO KOHTYpa. B3anMHOe nmpeBpanieHue mojei u SHEPTruid Ipu KoJeOaHusIX B
KOHTYpE.

3aTyxaromue dIeKTpOMarHuTHbie KojeOanus. JnddepeHnnanibHoe ypaBHEHHE M €T0 PEIICHHE.
XapakTepuCTUKN 3aTyXarolMX dSJCKTPOMAarHUTHBIX KoseOaHuil. OTKpBITBI KoJeOaTenbHbII
KOHTYD.

BoinyxkeHHble aneKTpoMarHutHele kolieOanus. Ilepemennsiii Tok. llems mepeMeHHOro TOKAa.
3akoH Oma. MOIIHOCTh NEPEMEHHOTO TOKA. P€30HaHC TOKOB M HaIIPSHKEHUH.
dnekmpomaznummuole 60NHbL.

['enepanus 351€eKTpOMarHUTHEIX BOIH. CBOMCTBA IIEKTPOMATrHUTHBIX BOJIH.

CkopocTh pacnpocTpaHEHUs AIEKTPOMArHUTHBIX BOJIH.

[lepeHoc 3HEeprum 31eKTPOMarHuTHBIMU BoJIHAMH. BekTtop YMoBa - IloliHTHHrA.

JlaBneHue 351eKTpOMarHuTHhIX BOJIH. 1Ikana 31eKTpOMarHuTHBIX BOJIH.

Humepghepenyusa ceema.

PazButue npeacrasiaeHuii 0 npupoje cBera.

MonoxpomaTuyeckue BoIHbl. KorepeHTHbIe CBETOBBIE BOJIHBI.

WuTtepdepenmus ceta u MeToabl ee HabmoaeHus (meroA FOHra, 3epkana Openens u ap.).

Pacuer uHTEpdEepeHINOHHOI KAPTUHBI - YCIIOBUS MUMHUMYMOB 1 MAaKCUMYMOB.

WuTepdepeHiys cBeTa B TOHKUX TJICHKaX.

[Tonocs! paBHoit Tommuusbl. Konbia HetoroHa. [1o10Cckl paBHOTO HakIIOHA.

[Tpumenenue unrepdepenuu. IlpocBeraeHHas onTuka.

Jugppaxyus ceema.

SIBnenue qudpakiuuu 1 yciaoBus ee HabmoaeHus. OnbiT OpeHens.

IIpunnun I'olirenca-Openend. Meron 308 Openens.

Hudpaxius @penenst Ha KpyrioM OTBEPCTUH U JAUCKE.
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Hudpaxmus @paynrodepa Ha y3KOU MIETH.

Hudpaxiuonnas pemerka. JJudpakiunonnslii cektp. CeKTpaibHbINA aHATU3.
[lnockocTHas pemerka. [IpoctpancTBeHHas penieTka.

Hudpaxius peHtreHoBckux aydeid. @opmyna Bynbda - bparra.

Honapusayus céema u nemenmsl KpUCmManioOnmMuKu.

EcrecTBeHHBIN U NOJIAPU30BAHHBINA CBET.

[Tonsipuzanus cBeTa npu OTPaXXEHUU U IpeJoMiIeHUH. 3akoH bprocrepa.

[Tonsipuzaropsl u aHanuzatopsl. IlonspusanonHsle Npu3MBbl U NOJIApouabl. 3akoH Maittoca.
PacnipocTtpanenne cBera B ONTHMYECKHM IPO3padyHbIX  KpUCTAIaX. SIBoeHue  JBOMHOrO
JIy4eIpeOMIICHHUS.

Ananus nonspu3oBaHHOTO cBeTa. DPdextsl Dapanes u Keppa.

IIpuMmepHbIe 3a1a4u:

. CTyneHT mpoexai MoJIOBUHY ITYyTH Ha BEJIOCHUIIE/IE CO CKOPOCThIO V1 = 16 km/4. Jlanee moioBUHY

OCTAaBIIIETOCS BPEMEHHU OH €Xall CO CKOPOCThIO Vo = 12 KM/4, a 3aTeM JI0 KOHIIA MYTH I MEeIKOM
CO CKOPOCThIO V3= 5 KM/4. OTipeIeNIuTh CPEIHIO CKOPOCTh ABMKEHHUS CTYJEHTA Ha BCEM ITyTH.

. SImpo Maccoit m = Skr OpocaroT noj yriiom o, = 60° kK TOpU30HTY, 3aTpaduBasi mpu 3ToM padoty 500

JIx. [IpenebOperasi conpoTHUBIEHUEM BO3/yXa, ONPEEIUTh: 1) uepe3 kakoe Bpems t sapo ymaaer Ha
3eMJTIO; 2) KaKOe PacCTOSIHUE S TI0 TOPU30HTAIH OHO TPOJICTHT.

. Bo ckonpko pa3 yBeaMUHMBAETCS MPOIOJDKUTEILHOCTD JKU3HU HECTAOWUIIbHOM 4YacTHUIlbI (IO yacam

HETIOIBMYKHOTO HAOJIOATEINsI), €CIIM OHAa HAYMHAET JIBUTATHCSI CO CKOPOCTHIO, cocTaBiisttomein 99%
CKOpocCTH cBeTa?

I'a3 mpu 300 K 3anmMaeT HekoTophIil 00beM. J[o Kakoil TeMIiepaTypbl €ro clieayeT OXJIaIuTh
n300apHO, yTOOBI 00BEM yMeHbLIWIICA Ha 25 %?

. UneanpHbIi Ta3 CKald M30TEPMUYECKH TaK, YTO €r0 00heM YMEHBIIUWICS B 4 pa3a, a 3aTeM

1300apHO PaCHIUPIIIM JI0 TIEPBOHAYATBHOTO 00heMa. HaliTi oTHOIIIEHNE HAaYaTbHON TEMITEpaTypPhl
rasza K ero KOHe4YHO! TeMIieparype.

. Inockuii BO3AYIIHBIN KOHAECHCATOP 3apANWINA 10 HEKOTOPOW PAa3HOCTH MOTEHIMAJIOB. 3aTeM

KOHJICHCATOp, HE OTKIIoYas €ro OT HWCTOYHMKA HaIpsDKeHUs, 3alOJHIIA JIUAJIEKTPUKOM.
Onpenenure IUAIEKTPUYECKYIO MPOHUIIAEMOCTb JWAJNIEKTPUKA, €CJIM OTHOIIECHHWE 3apsa
BO3/YILIHOTO KOHJIEHCATOpa K 3apsay KOHJIEHCATOpa C IUAJIEKTPUKOM paBHO 0.25.

. BompT™meTp, coeuHEHHBIN Mociaea0BaTeNbHO ¢ conpotuBieHrneM R; = 10 kOM, ipu BKIIOYSHUH B

cetb ¢ HanpspkenuemM Up = 220 B, moxkassiBaeT Hampspkenne U; = 70 B, a coennHEHHBIH
MOCJIEIOBATENIbHO C comnpoTuBieHneM R, moxaspiBaer Hamnpsokenue U, = 20 B. Haiigure
conpoTtuBiieHne Ry. BHyTpeHHUM CONIPOTHBIIEHHEM HCTOYHHKA ITPeHEOpEUb.

. DIEKTPOH JIBWXKETCS B BAKYyM€ B OJIHOPOJHOM MarHUTHOM IIOJIe ¢ MHAYKLIKEH, paBHOM 5 MT; ero

ckopocts paHa 1.0-10% km/c W HampaBieHA MEPIECHANKYISPHO K JIMHASM MATHHTHON HMHIyKIIHH.
Omnpenenure cuiLy, IEHCTBYIONIYIO Ha 3JIEKTPOH, U PAANYC OKPY>KHOCTH, 110 KOTOPOH OH JBUXKETCS.
Teno maccoit m = 5 Kr coBepiiaeT 3aryxaroniue kosnebanus. B teuenue Bpemenu t= 50 € Teno
notepsiio 60% cBoeit sneprun. Onpenenure KOIPPUIUEHT CONPOTUBIICHUS CPEIBI I.

. HJ'II/IHEI A BHGKTpOMaFHHTHOﬁ BOJIHBI B BAKyyM€, Ha KOTOPYIO HACTPOCH KojebaTeabHbIH KOHTYP,

paBHa 12 M. IIpeneOperas akTUBHBIM COMPOTUBJIICHUEM KOHTYpA, ONPEACTUTh MAKCUMAaIIbHBIN 3apsil
Om Ha OOKJIaIKaX KOHJEHCATOPa, €CIM MaKCUMaJbHas CUJia TOKa B KOHTYpe In=1 A.

. Ha mens mmpunoii a=0, / » HOpMaJIbHO MaJlaeT MapaJljIeIbHBIN My4OK CBETa OT

MOHOXPOMAaTHUYECKOT0 ucTounuka (A=0,6 mxm). Onpeneauts mupuHy L neHTpasbHOTro
MakcuMyMma B AU(PPaKIHOHHON KapTHHE, TPOSHUPYEMO ¢ TOMOIIBIO JHH3bI, HAXOASIIEHCs
HETOCPEICTBEHHO 3a IIEIbI0, Ha OKPaH, OTCTOSIINN OT JMH3bI Ha pacCTosHUU h=1 M.
[TapannensHbIi My4oK CBeTa MajaeT HOPMAIbHO Ha MIACTHHKY U3 MCIAHJICKOTO IIMaTa TOIIIHHON
50 MKM, BBIPE3aHHYIO MapajieIbHO ONTHYECKOM ocu. [IpuHMMas nokaszarenu npeaoMICHHs
MCJIaHJICKOTO IMaTa i1 0ObIKHOBEHHOTO U HEOOBIKHOBEHHOTO JTy4eii COOTBETCTBEHHO N, = 1.66
u Ne = 1.49, onpeaennure ONTUYECKYIO PA3HOCTh X0Ja 3THUX JIy4Yel, IPOLIEAIINX Yepe3 TUIACTUHKY.



5. BaHK KOHTPOJIbHBIX 3aJaHUIl M MHBIX MATEPHAJIOB, HCHOJb3yeMbIX B Ipouecce
NpoueaAyp TEKYlero KOHTPOJsi U MPOMEKYTOYHOM aTTecTaluu

[IpencraBnen B 2nekTpoHHOW — mH(pOpManuoHHO-OOpa3zoBatenbHOl cpene mo  URI:
https://eios.sibsutis.ru/, https://ndo.sibsutis.ru/Teachers_Page/courses.aspx.
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