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Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus
HAaUMEHOBAHME |HMHIAUKATOPA TOCTHKEHUS
KOMIETEHIIUU KOMIIETEHIIUH

1. VK-1 VYK-1.1 Bemonnser 3HaHusA: OyHaMEHTaIbHBIX 3aKOHOB IIPUPOBI U

Cnocoben [IOMCK HEOOXOAUMOM JIIs1 |OCHOBHBIX (PM3UUYECKHX 3aKOHOB B 00JaCTH

OCYIIECTBIIATh  |pEIICHUS TIOCTABJIEHHON |MEXaHUKH, MOJIEKYJISPHOU QU3UKH U

TIOWCK, 3ajaun uH(GoOpMaNKu, e€ |TEPMOJAMHAMHUKH, SIIEKTPUYECTBA U MATrHETH3MA,

KPUTUYCCKHIA KPUTHYECKHI aHAJIH3, KoJIeOaHUI ¥ BOJIH, BOJTHOBOM ONTUKH; TPUIHHHO-

aHaJIU3 U CUHTE3 |0000IIeHre U CJIE/ICTBEHHBIE CBSA3HM B PU3NYECKUX 3aKOHAX,

uHoOpMaIMK,  |IpeacTaBIeHHe Ha 00J71acTH UX MPUMEHUMOCTH.

MPUMEHSITh OCHOBE 3HaHUH yMenusi: [[puMeHsATs OCHOBHBIE 3aKOHBI U3

CHUCTEMHBIN €CTECTBEHHO-HAYYHBIX  |Pa3IMYHBIX 00JacTed GU3UKH It OOBACHEHHS

NOXO/ JJIs JUCLIUIUIAH U ($u3NYECKUX SIBICHUN U 3KCIIEPUMEHTOB;

pemieHus COBPEMEHHBIX YCTaHABJIMBATH U Ipa)UueCKU MPEACTABISTH

MOCTABIEHHBIX  |MH(OPMAIIMOHHBIX MIPUYMUHHO-CJIEICTBEHHBIE CBS3U B (PU3UYECKUX

3amau TE€XHOJIOTHIA 3akoHax. Mcronb30BaTh CTaHAAPTHBIC AITOPUTMBI
IpOBEICHUS PU3MUECKUX IKCIIEPUMEHTOB H
00paboTKHM UX pe3yabTaTOB. Y METh pelIaTh
KOMIUIEKCHBIE 3a]1au 10 (PU3UKe.
HaBbIKH: VIMeeT HaBbIKK TIpOBeIeHUS (PU3HMUECKUX
M3MEPEHUI U NCIIOJIb30BaHuUs Ha MPAKTUKE OCHOBHBIX
3aKOHOB (DU3HKH.

2. OIIK-1 1.1 3HaTh: OCHOBBI 3HaHus: OyHIaMEHTaJIbHBIX 3aKOHOB IIPUPOIBI U

Crniocoben MaTeMaTUKH, PU3UKH, OCHOBHBIX (PU3NYECKHX 3aKOHOB B 00J1aCTH

PUMEHSTh BBIUMCIIUTENb 3HAET MEXaHUKH, MOJIEKYJIIPHOHN (pU3NKH 1

€CTECTBEHHOHAY |OCHOBBI MAaTEMaTHKH, TEPMOJUHAMUKH, JIEKTPUUECTBA U MAaTHETU3MA,

YHBIE U buzukwy, KOJIeOaHUI ¥ BOJIH, BOJTHOBOM ONTUKH; TPUYMHHO-

OOIIEHHKCHEPH |BBIYMCIUTEIBHOM CJIEZICTBEHHBIE CBSI3U B (PU3NYECKUX 3aKOHAX,

b€ 3HAHUA, TEXHUKU U 00J1aCTH UX IPUMEHUMOCTH.

METO/TBI pOrpaMMUPOBAHHUS. yMenusi: [[puMeHsATs OCHOBHBIE 3aKOHBI U3

MaTeMaTUYeCKOr pa3IMYHBIX obyacTedt GU3MKU 1151 OOBICHEHUS

0 a”Haju3a u (1)I/I3I/I'-IeCKI/IX SIBJICHUU U OKCIICPUMCHTOB;,

MOJIeJTUPOBaHUS, yCTaHaBJIMBATh U IpauuecKy IpeaCTaBIsATh

TEOPETHYECKOTO NPUYHHHO-CJIE/ICTBEHHBIE CBSA3U B (PU3NUECKUX

u 3akoHax. Mcrnonb30BaTh CTaHAAPTHBIE AITOPUTMBI

JKCIIEPUMEHTAIb IMPOBECACHUA CbI/ISI/I'-IeCKI/IX OKCIICPUMEHTOB U

HOTO 00paboTKHM X pe3yIbTaTOB. Y MEET peliaTh

YCCIIEOBAHKS B KOMILJIEKCHBIE 33/1a41 10 (PU3HKE.

npogeccuoHaib HaBbIKH: VIMeeT HaBbIKM TIpOBEEHUS (PU3MUECKUX

HOM M3MEPEHMI U NCIIOJIb30BaHNUs Ha MPAKTHKE OCHOBHBIX

JCATCIIBHOCTH

3aKOHOB (DU3HKH.




1.2 YmMers: pemathb 3HaHUs: 3HaeT QyHIaMEeHTAIbHbIE 3aKOHBI IPUPO/IBL,

CTaHJapTHBIC TPaHUIIBl KX TPUMEHUMOCTH ¥ METO/IbI HAYYHOTO
npodeccHoHabHbIE 3a |IO3HAHMA. 3HAaeT (PU3NUECKUE MOJEIH U CIIOCOOBI UX
YmMeer pemarsb UCIIOJIb30BaHUS.

CTaHJApTHBIC yMeHHs1: YMeeT peliath GU3ndecKue 3a1a4u u3
npoQeccCuoHaIbHBIE Pa3NIUYHBIX Pa3/1eioB (GU3UKU: MEXAHHUKH,

3a7Ja4d C IPUMECHEHUEM MOHGKYHHpHOfI (I)I/I3I/IKI/I, QJICKTPOJAUHAMUKH,
€CTECTBEHHOHAYUHBIX U |KOJICOAHMH U BOJIH.

OOIEMHKEHEPHBIX HaBbIKH: IMeeT HaBbIKM MTpOBeACHUS (HPU3UICCKUX
3HaHUil, METOI0B M3MEPEHUI U UCTIOJIb30BaHUs HA MPAKTUKE OCHOBHBIX
MaTEMaTUYECKOI0O 3aKOHOB (bI/BPIKPI.

aHauu3a u

MOJIEIMPOBAHUS

1.3 IMeTh HaBBIKU: 3HaHHUs: 3HaeT GyHIaMEeHTAIbHbIE 3aKOHBI IPUPO/IBL,
TEOPETUIECKOTO U TPaHUIBI UX IPUMEHUMOCTH U METOAbI HAYYHOTO
AKCTIIEPUMEHTAITb MO3HaHMsI. 3HAET (PU3UYECKUE MOJICTTH U CIIOCOOBI X
Braneer naBeikamu HCIIOJIF30BaHUS.

TEOPETHYECKOTO 1 yMeHHs1: YMeeT IPUMEHATh OCHOBHBIE 3aKOHBI U3
SKCIEPHUMEHTAILHOTO pazIMyHBIX obsacTel (GU3MKH 111 OOBACHEHUS
HccraenoBaHus 00beKToB |(PU3NUECKHX SIBICHUN U SKCIIEPUMEHTOB;
poeCCHOHANTBHOM YCTaHABIIMBATh U TPaPUICCKH MMPEACTABISATH
JIeITEIbHOCTH. MPUYMHHO-CJICACTBEHHBIC CBS3H B (PU3HUCCKUX

3aKoHax. Mcronp30BaTh CTaHJApTHBIE AJITOPUTMBI
NpOBEICHUS PU3MUECKUX FIKCIIEPUMEHTOB H
00paboOTKH UX PE3yJIbTATOB.

HaBBIKU: lIMeeT HaBbIKM TPOBEAEHUS (PUBNUECKUX
U3MEPEHUH U UCTIOIb30BaHUs Ha IPAKTUKE OCHOBHBIX
3aKOHOB (DU3HKH.

Paznen 2. MECTO JUCHUIIIMHBLI B CTPYKTVYPE OIIOII

JucnunianHa otHocuTes K o0s3aTenbHoi yactu OITOIL.

JucnunnuHa sBIseTcs 00s53aTeIbHON

Jns  nponomkeHus  (GopMUpOBaHMS — 3asBICHHBIX  KOMIIETEHLMH  HEOOXOAMMBI — 3HAHMS
npeamecTByromux auciumuina: Marematnka (YK-1), Mupopmammonnsie texHonoruu (YK-1),
HaueprarensHass reomerpusi u uHxeHepHas rpadpuka (YK-1), Marematuka (OIIK-1),
WudopmarnoHHbIe TEXHOJOTHH (BKITFOYasi OCHOBBI TiporpammupoBanus) (OTTK-1)

WN3yuaemas JOUCHMIUIMHA SBJISIETCS OCHOBOM JJIsi MPOJOIDKEHUS (OPMHPOBAHUS YKa3aHHBIX
KOMITETEHIHI B chenyronmx qucuumuinaax: Ounocodpus (YK-1), Monenuposanue cucrem (YK-1),
MonenupoBanne cuctem (OIIK-1); rocynmapcTBeHHONH HTOroBoi arrectaiuu B (opMe:
BrimonHeHue u 3amura BeIMTYCKHON KBanu@ukanuonHoil padots! (YK-1), Beinonnenue u 3ammra
BBIITYCKHOW KBaMpuKannonHoi padotsr (OITK-1)

Pazzen 3. OIIMCAHUE OBPA30BATEJILHBIX TEXHOJIOI' WA

Jnst hopMupoBaHusl 3asiBICHHBIX KOMIIETCHIIUN HCIONB3YIOTCS METOJOIOTUYECKHUE TEXHOJIOTHH,
peanu3yronme JesATEeIbHOCTHBIM, JIMYHOCTHO-OPUEHTHUPOBAHHBIN, IMPAKTUKO-OPUEHTUPOBAHHBIN
IIoaAXO0dhbI.

OCHOBHBIMH CTPATCTUYCCKUMHU TCXHOJIOTUAMU SABJIAKOTCA: JICKHUOHHBIC 3aHATUA, IPAKTUYCCKUC U
1abopaTOpPHBIE 3aHATHS, MPOIEAYPHI CAMOOOYUEHUS




Ha gpoctumxeHne KOHKPETHBIX Iiefie OOydeHHs HampaBieHbl MPUMEHsSIEMble TaKTUYECKUe
TEXHOJIOTHH: KJIACCUYECKask JICKIIUS

Paznen 4. COAEP’KAHUE JUCLMITIIMHDBI

2 cemecTp
N Komnuectso | @opmupyemslie
Bunsl 1 TeMbl 3aHATHIA
4acoB KOMIICTEHINH

du3nyecKkue 0CHOBbI MEXaHUMKHU 96 OIIK-1, VK-1
Jlexnwms. Jlekuus 1. BBonnas. CBsi3b (U3MKHU C IPYTUMHU HAYKaMH. 2
KrHemaTyuka NocTynaTebHOrO JBUKEHUSL.
Jlexuus. Jlekuust 2. DneMeHThl KHUHEMATUKH BpalaTeIbHOrO 2
JBWKEHUs. JIMHAMUKa NOCTYNATEeIbHOIO JABUKEHHMSL.
Jlexuus. Jlekuust 3. Cuinbl B MexaHuke. J[MHaMuKa BpaIiaTeabHOro 2
JIBYDKEHUS.
Jlexuwms. Jlekmus 4. Pabota u sHeprusi. 2
Jlexnus. Jlexkiug 5. MexaHuka »KUIKOCTEN U ra3oB. 2
[Tpaktuyeckoe 3ansrue. [Ipaktuueckoe 3ansatue 1. Kunemaruka 2
OCTYNATEILHOTO ABMKCHHSL.
[Tpaktuyeckoe 3anstue. [Ipaktuueckoe 3ansatue 2. Kunemaruka 2
BPAILIATEIbHOTO IBUKCHHUSI.
[Tpaktuyeckoe 3ansrue. [IpakTuueckoe 3anstue 3. luHamuka 2
OCTYINATEIbHOTO ABMKEHHSL.
[Tpaktuyeckoe 3ansrue. [IpakTuueckoe 3anstue 4. luHamuka 2
BPAIIATEIbHOTO JIBUKCHHUSI.
[TpakTuyeckoe 3anstue. [Ipaktuueckoe 3ansaTHE 5. 3aKOHBI 2
COXpPaHEHHSL.
JlaGopatopHas paborta. JlaboparopHas padota 1. Cratuctuueckas 4
00paboTKa PEe3yALTATOB DKCIIEPUMEHTOB.
JlaGopatopHas pabota. JlabopartopHas pabota 2. OnpeneneHue 4
YCKOPEHHUsI CBOOOTHOTO Ta/ICHUs] Ha MalliiHe ATBY/IA.
JlaGopatopHas pabota. JIaboparopHas pabota 3. M3ydyeHue 3aKkoOHOB 4
BpaIaTeIbHOTO JIBKEHUS Ha MasTHUKe O0epOeKa.
JlaGopatopHas pabota. JlabopartopHas pabota 4. OnpeneneHue 4
CKOPOCTH TI0JIETa CHAPsIJIa C TOMOIIBI0 OAJUTMCTHYECKOTO MasiTHUKA.
JlaGopatopHas pabora. JlabopaTtopHas pabota 5. Onpenenenue 4
MOMEHTA WHEPIIMU MasTHIUKa MakcBeia.
JlaGopatopHas pabota. Komnoksuym 1 no pazngeny "Mexanuka" 2




3ananus AJi1 CaMOCTOSITENIbHON paboThl, B TOM YHUCIIE BHITIOJIHEHHE
I TTpopaboTka TeopeTudeckoro Matepuana (yaeOHbIe TOCcCoOus,
JICKIIUU B 3JIEKTPOHHOM Kypce) IO TeMaM:

1) Tarorenue. DIeMEHTBI TEOPUHU TTOJS.

2) Heunepuuanbubie cuctembl orcyeTa. CHUITbl HHEPIHH.

3) DaeMeHThI criennaabHOW TEOPUU OTHOCUTEIBHOCTH.

II BeinonnHeHHUe MPaKTUYECKUX 3aJIaHUi:

1) TecTbl O pa3zaeny B 371EKTPOHHOM KypcCe.

2) [TonroroBka K BBHIIOJHEHUIO JIA0OPATOPHBIX padoT:
HaIMCAaHUE KOHCIIEKTA M0 METOJUYECKUM YKa3aHUSIM.

3) Otuetsl 110 J1abopaTOpHBIM paboTaM paszfelnia: 3aoIHeHHe

TaOJIHIL ¢ pe3yJIbTaTaMU YKCIIEPUMEHTA, IOCTPOeHUE rpaduka,
pacyeThl, OIIEHKA MOTPENTHOCTH PE3y/IbTaTOB U3MEPECHUH,
odopMIIeHHE BHIBOJIOB.

4) [ToaroroBka k 3amnure J1abOpaTOPHBIX PabOT MO

KOHTPOJIbHBIM BOIIPOCAM.

5) Pemenuie nomoaHUTENBHBIX 337a4 U TECTOB.

6) IToTOTOBKA K KOJUIOKBHYMY 1. 54
CraTucTuyeckasi pu3nKa 1 TEPMOANHAMHKA 84 OIIK-1, YK-1
Jlexuus. Jlekuus 6. Cratuctuueckas ¢pusuka. Pacripenenenue 2
Makcsema u boabpiiMmana.

Jlexuus. Jlekuus 7. SIBneHus nepeHoca B TEpMOAMHAMUYECKU 2
HEPABHOBECHBIX CUCTEMaX.

Jlexuus. Jlekuust 8. OCHOBBI TEPMOJIUHAMUKHU. 2
Jlexuus. Jlekuust 9. OCHOBBI TEpMOJUHAMUKH (TIPO/IOJIKEHUE). 2
[TpakTueckoe 3anstue. [Ipaktuyueckoe 3anstue 6. YpaBHeHHE 2
COCTOSIHUS MJI€ATIbHOTO ra3a. ['a30Bble 3aKOHBI.

IIpaktrueckoe 3ansaTue. [Ipaktudeckoe 3anarue 7. SIBnenHns 2
nepeHoca.

[Tpaktuueckoe 3ansatue. [Ipaktudeckoe 3ausarue 8. TemmoeMkocTh 2
ra3oB. [IepBbli 3aKOH TEPMOINHAMUKHU.

[Ipaktuueckoe 3anstue. [Ipaktudyeckoe 3ausarue 9. [lukisl. 2
V3MeHEeHNE YDHTPONMHU B ITPOLIECCaX.

JlabopaTtopHast pabora. JlabopaTopHas padota 6. Pacnipenenenue 2
Makcaea.

JlaGopaTtopHas pabota. JlabopaTopHas padora 7. OnpenencHue 2
K03 uIIMeHTa BA3KOCTH KUAKOCTH 110 MeToy CTokca.

JlaGopaTtopHnas pabota. JlabopaTopHas padora 8. OnpenencHue 4
ko duuuenta [Tyaccona mms Bozayxa merogoM Kiemana-

Jle3opma.

JlaGopatopHas pabora. JlabopaTtopHas pabota 9. Onpenenenue 4
M3MEHEHHUE SHTPONUHU IIPHU IIJIABJICHUHU 0JIOBA.

JlaGopatopHas pabota. Komnoksuym 2 1o pasaeny 2

"CraTucTtryeckas GU3MKa U TEPMOAMHAMHUKA"




3ananus AJi1 CaMOCTOSITENIbHON paboThl, B TOM YHUCIIE BHITIOJIHEHHE
I TTpopaboTka TeopeTudeckoro Matepuana (yaeOHbIe TOCcCoOus,
JICKIIUU B 3JIEKTPOHHOM Kypce) IO TeMaM:

1) UneanbHblii ra3. 3akoHbI HACAILHOTO ra3a.

2) ®a3oBbie nIepexonl. JluarpaMma coCTOSTHUS.

3) PeanbHbIe Ta3kbl.

II BeimonHeHHe MpaKTUYECKUX 3aIaHUH:

1) TecTbl O pa3zaeny B 3J1EKTPOHHOM KypcCe.

2) [TonroroBka K BBHIIOJHEHUIO JIA0OPATOPHBIX padoT:
HaIMCAaHUE KOHCIIEKTA M0 METOJUYECKUM YKa3aHUSIM.

3) Otuetsl 110 J1abopaTOpHBIM paboTaM paszfelnia: 3aoIHeHHe

TaOJIHII ¢ pe3yJIbTaTaMU IKCIIEPUMEHTA, TIOCTPOeHHUE rpaduka,
pacyeThl, OIIEHKA MOTPENTHOCTH PEe3y/IbTaTOB U3MEPECHHUH,
odopMIIeHHE BHIBOJIOB.

4) [ToaroroBka k 3amnure J1abOpaTOPHBIX PabOT MO
KOHTPOJIBHBIM BOITPOCAM.
5) Pemenuie nomoaHUTENBHBIX 337a4 U TECTOB.
6) IToTOTOBKA K KOJUIOKBHYMY 2. 54
WMuas xoHTakTHAast paboTa: 0
IToAroToBKa K 3K3aMEHY 30
ITpoBeeHNE SK3aMeHA 6

3 cemecTp

. Komnnuecto | Dopmupyembie

Bunbl u TeMbl 3aHATHIA
4acoB KOMITETCHIINH

DJIeKTPOANHAMHUKA 62 OIIK-1, VK-1
Jlexmus. Jlekmust 1. DnekTpocTaTHYecKoe MoJie U ero 2
XapaKTEPUCTUKH.
Jlexuus. Jlekuus 2. Ilpumenenue teopeMsl ['aycca k pacueTty 2
HEKOTOPbIX NoJiel. [TpOBOTHUKH B 3JIEKTPOCTATUYECKOM TOJIE.
Jlexmms. Jlekiust 3. 3aKOHBI MOCTOSIHHOTO TOKA 2
Jlexuus. Jlekuust 4. MarHUTHOE TOJI€ U €r0 XapaKTEPUCTUKHI 2
Jlexums. Jlekuus 5. fSIBneHue 371€KTpOMarHUTHOW WHTYKLIAH. 2
OcHoBbI TeOpun MakcBeia Jyisi €IMHOTO 3JIEKTPOMArHuTHOTO
OJIS.
[Ipaktuueckoe 3ansatue. [Ipaktuyeckoe 3anarue 1. 3akon Kynona. 2
HanpspxkerHocTh nosrs. IIpyuHIMNO cynepno3uiiig.
[Ipaktuueckoe 3anstue. [lpaktuueckoe 3anarue 2. [lorenmnuan 2
noJis. PaboTa o nepeMenieHuo 3apsijia B moJie.
[Ipaktuueckoe 3ansatue. [Ipaktuyeckoe 3anarue 3. 3aKOHbI 2
IIOCTOSIHHOTO TOKa.
[Ipaktuueckoe 3anstue. [Ipaktuueckoe 3anarue 4. 3akoH buo- 2
Casapa-Jlamiaca.
IIpaktnueckoe 3ansatue. [Ipaktudyeckoe 3ausarue 5. 2
B3anmoneiicTBre NPOBOJIHUKOB C TOKaMU. [[BH>KEHUE 3apsiKEHHBIX
YacTHUI] B MArHUTHOM MOJI€.
JlabopaTtopHast pabota. JlabopaTopHas padora 1. M3yuenne 4
AIEKTPOCTATUYECKOTO OIS,
JlaGopaTtopHnas pabora. JlabopaTopHas padora 2. 2
DKcrepuMeHTaIbHas IpoBepKa TeopeMel [ aycca.
JlaGopaTtopHas pabora. JlabopaTopHas padora 3. M3yuenue 4

COIIPOTUBJICHUA MCTAJIJIOB OT TEMIICPATYPHI.




JlabopaTtopHnas pabora. JlabopaTopHas padora 4. MccnenoBanue
MArduTHOI'O 110JIsI KaTYIHICK FGHBMFOHBHa.

JlaGopaTtopHas pabora. JlabopaTopHas padora 5. OnpenencHue
VJICIBHOTO 3apsiaa JJIEKTPOHA METOJIOM MarHETPOHA.

JlabopaTtopHnas pabora. JlabopaTopHas padora 6.
DKCIEPUMEHTAIBHOE OIPEICIICHHE WHIYKTUBHOCTU KATYIIKH.

JlaGopaTtophnas padota. Komnoksuym 1 1o pazaeny
"DnexTpoagrnHaMuka"

3ananus AJi CaMOCTOSITENIbHOM pabOThI, B TOM YHUCIIE BHITIOJIHEHHE
I TTpopaboTka TeopeTudeckoro Marepuana (yaeOHbie mocoous,
JICKIIUU B 3JIEKTPOHHOM Kypce) IO TeMaM:

1) DnexTpuueckoe 1nojie JUnoJs.

2) Ilone B BemecTse.

3) Cunia Amniepa u cuna JlopeHiia.

Il BrinonHeHnE MPaKTUYECKUX 3aTaHUMN:

1) TecTsl 110 pazzenny B AJIEKTPOHHOM KypcCe.

2) [TonroroBka K BBHIMOIHEHUIO JTA0OPATOPHBIX PadoT:
HAITMCAHWE KOHCIIEKTA TI0 METOIUNICCKUM YKa3aHHSIM.

3) Otuetsl 110 J1abopaTOpHBIM paboTaM pa3/elna: 3anoIHeHHe
TaOJINII C pe3yJIbTaTaMH YKCIIEPUMEHTA, IIOCTPOSHUE rpaduKa,
pacueTsl, OLIEHKA MOTPEITHOCTH Pe3yIbTaTOB U3MEPEHHUIA,

o opMIIeHHE BHIBOJIOB.

4) [ToaroroBka k 3amnuTe J1abOpaTOPHBIX PabOT MO
KOHTPOJIBHBIM BOTIPOCAM.

5) Pemenue nonmoaHUTENBHBIX 337a4 U TECTOB.

6) IToaroToBKa K KOJJIOKBUYMY 1.

18

KoJseoanusa u BoaHbl. OCHOBBI BOJTHOBOI ONTHKH.

46

Jlexuwms. Jlekmus 6. 'apmoHnueckue koye0aHus U ux
xapakTepucTuku. CioxeHne KoaebaHuu.

Jlexuus. Jlekuust 7. BonHsl B ynpyroii cpesie. DneKTpOMarHUTHBIE
BOJIHBIL.

Jlexums. Jlekmus 8. UnTepdepeniius cera.

Jlexums. Jlekmus 9. qudpakums ceta.

[Ipaktuueckoe 3anstue. [Ipaktudyeckoe 3anarue 6. Kunemarnka
rapMOHUYECKHX KOJIeOaHUM.

IIpaktrueckoe 3ansaTue. [Ipaktuyeckoe 3anarue 7. JluHamuka
rapMOHUYECKUX KojeOaHuii. MasTHUKU.

IIpaktrnueckoe 3ansatue. [Ipaktudeckoe 3anatue §. YpaBHeHUE
Oeryuien BOJIHBL.

[IpakTnueckoe 3ansarue. [Ipakrudeckoe 3ansatue 9. OCHOBBI
BOJIHOBOM ONTHUKH.

JlaGopaTtopHnas pabota. JlabopaTopHas padora 7. OnpenencHue
YCKOpEHUsi CBOOOIHOTO Na/ICHUs Ha 00OPOTHOM MAasiTHHKE.

JlaGopaTtopHast pabota. JlabopaTopHas padora 8. OmnpenencHue
CKOPOCTH 3BYKa B BO3JIYXE.

JlaGopaTtopnast pabota. JlabopaTopnas padora 9. Konbiia HetotoHa.

JlabopaTtopnas pabota. Komnoksuym 2 nio pazaeny "Konebanus u
BOJIHBI. OCHOBBI BOJIHOBOM ONTHUKH"

OIIK-1, YK-1




3ananus AJi1 CaMOCTOSITENIbHON paboThl, B TOM YHUCIIE BHITIOJIHEHHE
I TTpopaboTka TeopeTudeckoro Matepuana (yaeOHbIe TOCcCoOus,
JICKIIUU B 3JIEKTPOHHOM Kypce) IO TeMaM:

1) M'apmonunueckuit ocuusuisitop. [lpumepsr.

2) ducniepcus cBera.

3) Ionspuszanus ceerta.

Il BeimosHeHre MPaKTUYECKUX 3a/IaHUMN:

1) TecTbl O pa3zaeny B 371EKTPOHHOM KypcCe.

2) [TonroroBka K BBHIIOJHEHUIO JIA0OPATOPHBIX padoT:
HaIMCAaHUE KOHCIIEKTA M0 METOJUYECKUM YKa3aHUSIM.

3) Otuetsl 110 J1abopaTOpHBIM paboTaM paszfelnia: 3aoIHeHHe

TaOJIHII ¢ pe3yJIbTaTaMU IKCIIEPUMEHTA, TIOCTPOeHHUE rpaduka,
pacyeThl, OIIEHKA MOTPENTHOCTH PE3y/IbTaTOB U3MEPECHUH,
odopMIIeHHE BHIBOJIOB.

4) [ToaroroBka k 3amnure J1abOpaTOPHBIX PabOT MO

KOHTPOJIBHBIM BOTIPOCAM.

5) Pernrenue OMOHUTENBHBIX 33144 U TECTOB.

6) IToTOTOBKA K KOJUIOKBHYMY 2. 18
Wuas koHTaKTHas padora: 0

Pasnen 5. METOJMYECKUE VKA3AHHUS JUISI OBYYAIOLIMXCS TI0 OCBOEHMIO
JIACHUTUIMHBI

N3ydeHre TUCIUIUIMHBI (U3MKa PEKOMEHAYETCSI HauaTh ¢ 03HAKOMJIEHMSI ¢ paboyeil mporpaMmoi,
ee CTPYKTYypOoll M coJep>KaHUEM pa3/eioB. YUeOHbI MaTepuan CTPYKTYpUPOBaH, H3Yy4EHHE
JUCLIUTUIMHBI OCYILECTBIISETCS B TeMaTU4eCKON H0CJIEI0BATEIBHOCTH.
3aHATHSA JIEKIIMOHHOTO THIIA JAIOT CHUCTEMAaTU3MPOBAHHBIE 3HAHMS IO IUCLUIUIMHE (PHU3MKa,
KOHIIGHTPUPYIOT BHUMaHUE Ha HanOoJee CIIOKHBIX U Ba)XXHBIX BoIpocax. Bo BpeMs JIEKIIMOHHBIX
3aHATHIH PEKOMEHAYETCSl BECTH KOHCIIEKTUPOBaHUE yueOHOro MaTtepHraiia; oopamiatb BHUMaHUE Ha
(GOpMYyIUPOBKM U KaTEropuH, pacKpblBalOIIME CYTh MpPOOJIEMBl, SBIEHUS WIM MpOIecca;
3auKkcupoBaTh BBIBO/IBI " MIPaKTUYECKHE PEKOMEHIALINH.
[TonrotoBka K 3aHATHSIM CEMHUHAPCKOI0 THIA BKJIIOYAET O3HAKOMIIEHHE C IUIAHOM
MPAKTUYECKOTO 3aHATUS; pabOTy € KOHCIEKTOM JIEKIMH, BBINOJHEHUE JIOMAIHEro 3aJaHus,
pabory ¢ yueOHOH M y4eOHO-METOJWYECKOW JIUTEepaTypoil, HAy4YHBIMU H3JIAaHUAMH U
AJIEKTPOHHBIMU 00pa30BaTENIbHBIMU PECypcaMM, PEKOMEHJOBAHHBIMU pabodell mporpammoin
JVCLIUTUTMHBI ¢duszuka.
ConepxaHne camMoOCTOSITEILHOW PadoThl omnpezensercs paboueil mporpaMMol JUCHUIUIMHBI
¢u3nuKa, OLEHOYHBIMH U METOJMYECKMMHU MaTepualaMi, 3aJaHUusSIMH U yKa3aHUSMU
npenogaBarenss. CamocTtostenbHas paboTa MOXET OCYIIECTBISATBCS B AyJUTOPHOM H
BHEAyAUTOpHOU (opmax. DPPEeKTUBHBIM CPEICTBOM OCYLIECTBICHHUS CAMOCTOSTENLHOW pabOThI
SBIISIETCA  DJIEKTPOHHass HH(GOPMAIMOHHO-00pa3oBaTeNbHass cpela YHUBEPCUTETa, KOTOpas
oOecnieunBaeT JOCTYN K 00pa30BaTeIbHOM MporpaMMe, paboueit mporpaMmme IUCHUIUIMHBI QU3HKa,
K ODJIEKTPOHHBIM  OHMOIMOTEYHBIM CHCTEMaM, MpPOPEecCHOHANbHBIM 0a3aM  JaHHBIX H
UH(POPMALIMOHHBIM CIPaBOYHBIM CHUCTEMaM.
N3yueHne IUCHUIUIMHBI (U3MKA BKIIOYAET BBIMOJHEHHE CAMOCTOSTEIbHBIX M JIAOOPaTOPHBIX
paoor, BBITIOJIHEHHE TECTOB pa3IM4HOTO YPOBHS CII0XKHOCTH B OK.
[lepuoanunocTh poBeAeHUs, (OPMbI TEKYILIEIO KOHTPOJIS YCIIEBA€MOCTH, CUCTEMA OLICHUBAHUS
xoJa OCBOEHUS JTUCIUILTNH MIPEICTaBIECHbI B paboueii Iporpamme.
®opMoil MPOMEXYTOUHON aTTeCTallud MO JUCHUIUIMHE (U3UKa ABJISETCA dK3aMeH (2 cemecTp),
0aJUTbHO-PEUTUHTOBBI KOHTPOJIb (3 cemecTp).

Pasznen 6. MATEPHUAJIBHO-TEXHUYECKOE 41 YYEBHO-METOJINMYECKOE
OBECIIEYEHUME AMCHUITJIMHBI



6.1. YueOHO-MeTOMUECKOE 0OECIIEUEHNE

KomnuectBo
9K3EMILIAPOB MEYATHBIX
Nefe CHnucok UCIoJIb3yeMOH JTUTEPATYPhI U3/IHUH, UMEIOUWXCS B
n/m OuOJIHNOTEKE, MITH
AJIEKTPOHHBIN apec U3JaHUs
(pecypca) B cetn MIHTEpHET
YYEBHbBIE, YYEBHO-METOAMYECKUWE 1 HAYUYHBIE U3JJAHUA
1. |[Tpodumona, Taucusi MBanoBHa. COOpHHUK 3amad MO KypCy 97
¢buzuku ¢ pemeHusMA [ Tekcr] yae0. mocoOue I
crynentoB By30B / T. W. Tpopumosa, 3. I'. [laBnosa. 5-¢ uzn.,
crep. M.: Beicmias mikona, 2004. - 589 c. ISBN 5-06-004164-
6. Dx3eMIuApel: Bcero 97.
2. |Tpodumona, Taucuss UpanoBua. Kypc ¢usuku [Tekcr] 82
[yuebHOE nocobue JUISL MHXEHEPHO-TEXHUUECKUX
cnenuansHoctei By30B] / T. U. Tpopumona. 22-e uzn., crep.
Mocksa: Akagemus, 2016. - 557, [1] c¢. ISBN 978-5-4468-
2840-1. Dx3emmapsl: Bcero 82.
3. |CaBembeB, Uropr  Bmamgummpomu. Kypc  dusuxu
[DnexTponHsIii pecype] : yuebHoe mocobue : B 3 Tomax. T. 2 :| https://e.lanbook.com/book/1
OnektpuuectBo. Konebanust u BonHbl. BoHoBas ontuka. 7-¢ 84164
U311, cTep., 2022. - 468 c. ISBN 978-5-8114-9096-7.
4. |CaBenbeB, Hropr BnagumupoBuu. Kypc oOmeit ¢usuxu
[DnexrponHsIii pecype] : yuebHoe mocodbue : B 3 romax. T. 1 :| https://e.lanbook.com/book/3
Mexanuka. MonekynspHas ¢usuka. 19-e usn., crep., 2022. - 41150
432 c. ISBN 978-5-507-48093-7.
5. |Dnexrpomarnerusm [Tekcr]| : maboparopHblil npakTukyMm / JI. 1/

A. I'puropses, C. B. Kpacunsnukosa, JI. A. Aanpeesa [u ap.];
M-Bo obOpa3zoBanus u Hayku Poc. ®@enepanun, ®I'6OY BO

https://portal.volgatech.net/bo
oks/Elektromagnetizm_2023.

"[MoBomxk. roc. Texnon. yH-t". Homkap-Oma: IIT'TY, 2023. - pdf
80 c. ISBN 978-5-8158-2346-4. Dk3eMiuispsl: Bcero 1.
6.2. MaTtepuanbHO-TeXHUYECKas 6a3a v MPorpaMMHOE 00ecTieueHne
NeNe | Aynutopuu ans npose- | IlepeueHr ocHOBHOTO 060pyAOBaHUS [Iporpammuoe
/1 | IeHus Y9eOHBIX 3aHATHH, oOecrieueHne
CaMOCTOSITENTEHOU pabo-
TBI M TIPOBEJICHUS TOCY-
JTapCTBEHHON UTOIOBOM
aTTecTalNu
1. 209 (I KOMIUJIEKT ITPUBOPOB (1),|Microsoft Office
YcTaHoBKa TS uccinenosanud|Standard, Areat Dr.Web,

TeroéMKOCTH TBepaoro tena (1),
YcraHoBKa JUIsL  OMPEA.OTHOLICHHS
TEIUIOEMK. BO3/yXa npu
MOCTOSIH.JIABIEHUM ¥ TIOCTOSHHOM
00BEMe (1), VYcranoBka A
OINpeNieIeHns] HM3MEHEHUs DHTPOIHUH

(1), VYcranoBka mia oOmpeACIICHUS
kodddui. Bsaskocth Bosayxa (1),
YcraHoBKa TUIst OTIpeIeIICHUS

KOX((UIL. TETIONPOBOTHOCTH BO3AyXa
(1), Ycranoska nabopaTopHas

BupryanbHblii NpakTUKyM
no ¢usuke s BY30B (B
2 yactsx), Kommnekr 1O
JUIsl PELIEHUS OCHOBHBIX
M0JIb30BATEIBCKUX 3a/1a4




"Mamuna AtByma" OM 11 (1),
YcranoBka naboparopHas "MasTHHK
Makcpemia" ®M 12 (1), YcranoBka
nabopaTopHas "MasTHUK
HakyioHHbIH" @M 16 (1), YcraHoBka
nabopatopHass "MastHuk O6epbeka
®M 14 (1), YcranoBka abopaTopHast
"MasTHUK yHUBepcaiabHbIi" OM 13
(1), YcranoBka nabopaTopHas
"Monyns FOHra u monyne casura "
®M 19 (1), YcranoBka nabopaTopHast
"Coynapenune mapos" OM 17 (1),
YcTaHoBka naboparopHas
"VHUPUISPHBIA TOJIBEC C IMyIIKOH"
OM 15 (1), Kommuekr y4eOHOI

mebenn (1)
2. 216 (1) IIK S404,2  400W/Intel Core i3|Microsoft Office
540/knaB.,MBIIIb,MOHHMT. 21,5"|Standard, Areut Dr.Web,
VA2248-LED (17), KommuiexT|BuptyanbHblil nmpakTukym
yuebHoit mebenu (1) no ¢usuxe mus BY3o0B (B
2 yvacrsax), Kommnekr 10
JUTSL PEIICHUST OCHOBHBIX
10JIb30BATEIIbCKHX 33134
3. 212 (1) BOJIBTMETP VYHUBEPCAJI (2),|Microsoft Office

JlaGopaTopHas ycraHoBka "Moct
VYurcrona"  UE302030-230  (2),
JlaGopatopHas yCTaHOBKa
"ONeKTPOBAKYYMHBIN IPUOODP € y3KUM
nygKom"” UE307070-230 (2),
Jlabopatopusiii komiutieke JIKD-7 (1),
JlaGopatopubiii  kommiekc JIKD-7
"Onek (1), JlabopaTOpHBIN KOMILIEKC
JIKO-b (4), Ocuumorpad
aHaJIOTrOBLINA 1*10MI'
(10210040/190516/0002626/20)  (2),
Ocuunnorpad ananorossii 1*10MI'1g
(10210040/210416/0002035/41) (1),
ONEeKTPOBAKYYMHBINH MPUOOP € Y3KUM
mydykoM Ha ocHoBaHuu (1), Komruekt
yueonon mebdenu (1)

Standard, Areat Dr.Web,
BupryanbHblii IpakTUKYM
no ¢usuke a1 BY3oB (B
2 yacrax), Kommnekr T10
JUIsl PEIIEHUs OCHOBHBIX
M0JIb30BATEIBCKUX 3a/1a4

Paznen 7. ®OPMblI KOHTPOJIA OCBOEHUA AUCHUIIMHBI) ®OHJ] OLEHOYHBLIX

CPEJICTB

KpI/ITepI/II/I OLICHUBAHUA MHAWUKATOPOB NOCTHXKCHUA KOMHeTeHHI/Iﬁ HaITpaBJICHEI HaA:
- YCBOCHHUC TCOPCTUUCCKOTO MaTCpHraia (06’BCM 3HaHHﬁ, rny61/1Ha YCBOCHI/ISI), npeayCMOTPCHHOT'O

paboueii mporpaMMoii;

- YMEHHE u3JaraTh MaTepuan (Y4eTKOCTh, TPAMOTHOCTb H3JIOKEHHS Marepuaia, TOYHOCTh H
MOJTHOTA BOCITPOU3BEICHUS YIeOHOTO MaTepHraa);
- YMCHHC NPUMCHATH TCOPCTUUCCKUC 3HAHUA IIPU PCIICHUU IMPAKTUICCKUX 3aI[aHI/II\/JI.
[IIkana olleHNBaHUS MPEICTaBlIeHA HUXKE.




YpoBeHb

c(hopMUPOBAHHOCTH [lIxana
Kpurepuu onenuBanus
3JIEMEHTOB OIICHUBAHMUS
KOMIIETEHIINHU
[Toporosbiii OOyuaromuiicsi HMeEeT 3HaHWS OCHOBHOTO MaTepuala,| YAOBIIET-
YpOBEHb IIPOSABIIAET YMEHHUE JIOTUYHO €ro usJjlaraTb, HO MOJKET| BOPHUTEIBHO

JOIyCKaTb ~ HETOYHOCTM B U3JIOXKCHUM  MaTepuala,
HE/JIOCTaTOYHO TMpaBHIbHBIE (OPMYITHPOBKH, HCIBITHIBAET
3aTpyJHEHUS B BBIIIOJIHECHUN IPAKTUYECKUX 3aJaHUMN.

[IponBunyThli  |OOyuaromuiicsi TBEpAO 3HAET NPOrPAMMHBIA MaTepHall,| XOpPOIIO

YpOBEHb u3JlaraeT €ro IpaMOTHO U IO CYILECTBY, HE JOIIyCKaeT
CYLIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOMPOC, IPABUIHHO
MPUMEHSAET TEOPETUUYECKUE TMIOJOXKEHUS] TIPU  PEIICHUU
MPAKTUYECKUX BOIMPOCOB M 3ajay, BlafeeT HE0OXOIUMBIMU
HaBBIKAMH ¥ TIPUEMaMH X BBIOTHEHUS

Beicokuit ypoBenp [OOyuatomuiicss riyOOKO M NPOYHO YCBOWJI MPOrPaMMHBIM|  OTIMYHO
MaTepual, TPAMOTHO M JIOTUYECKH CTPOHHO €ro M3Jjaraer,
JaeT MCYEPIIBIBAIOLINE OTBETHl Ha ITOCTaBJIEHHbBIE BOIPOCHL. B
OTBETE TECHO YBS3BIBACTCS TEOPHUsS C MPAKTUKOW, PU ITOM
oOydJaromuicsi He  3aTpy;HsieTcsi ¢  OTBETOM  IpHU
BUJIOM3MECHEHUU  3a7aHus, CBOOOJHO  CIpaBisiercs ¢
3aa4yaM, BONPOCAaMH M JAPYTMMH BUJAMH TPUMEHEHHUS
3HAaHWH, TIOKa3bIBAa€T 3HAKOMCTBO C MOHOTpaduyIecKoi
JUTEPATYpOi, TEPHOANYECKUMH W3AAHUSIMHU, IPABUIBHO
O0OOCHOBBIBAET TPUHATHIE pEIIEHHs, CBOOOJHO BIIAJEET
Pa3sHOCTOPOHHUMM  HaBbIKAMM, IpPUEMaMH  BBIIOJHEHUS
MPaKTUYECKUX paboT

7.1. Texymunii KOHTPOJIb YCIIEBAEMOCTH

Texkymuii KOHTPOJb YCIEBAEMOCTH OOECleYMBAaET OLEHHBAHHWE XOJla OCBOCHHUS JMCLUIUIMHBI
(MOAyJIsl) M IPOU3BOJIUTCS C IPUMEHEHUEM TEXHOJIOTMU PEUTUHIOBOIO KOHTPOJII B COOTBETCTBUU
C TEXHOJIOTMYECKON KapToW IuCHUIUIMHBL [lopsiiok cocTaBiieHHs TEXHOJOTMYECKOHW KapThl H
QITOPUTM  TPOBEACHMS] MPOLEAYpPhl OLIEHMBAHHWS BHUJAOB JACSITEIBHOCTH  OOydaroluxcs,
HANPaBIEHHBIX Ha OCBOCHHE 3HAHWW, YMEHHI, HAaBBIKOB W/ WM ONbITAa JEATEIBHOCTH, IO
HaKOIMUTEILHON cHUcTeMe B Oayuiax ycTaHaBiMBaeTcs mosioxeHueM o cucreme PUTM B ®I'BOY
BO «II'TY»

7.2. IllpoMexxyToUuHasi aTTECTAIMs 00yJatOUXCs
[TpomMexxyTouHast aTTecTarys 00yJaroUIMXcs HallpaBJIeHa Ha OICHUBAHHUE PE3yIbTaTOB OOYy4EeHHUS
M0 TUCIUIUIMHE (MOYJII0) U MPOBOJUTCS C UCIIOJIb30BAHUEM (DOH/I0B OLIEHOYHBIX CPEJICTB.

[Ipumepsl THHOBBIX KOHTPOJBHBIX 3aJaHui u3 0a3bl (oOHJAa OIEHOYHBIX CPEICTB IO
o0pa3oBaTeNbHON IPOrpaMMe.

Cemectp 2
Tunosble 3agaHMUA NO MexaHUKe.

1) BMKkeHMe maTepuanbHOM TOUKM 3a1aH0 ypaBHEHUEM, r(t) = i(At?)+jBt+kC, 20e A = 1 m/c?, B=5m/c, C=
15 m. Halitu BbipaxkeHus V(t) n a(t). Ana momeHTa BpemMeHu t =2 ¢ BbIYUC/IUTb: MOAY/1b CKOPOCTU, MOAY /b
YCKOPEHUsA, MOAY/b TAHFEHLMAIbHOTO YCKOPEHMA, MOAY/b HOPMAaAbHOIO YCKOPEHMUS.

2) CaHKM Maccoit m =5 Ke cnycKaloT Ha BEPEBKe C ropbl, UMetoLLel yron HaknoHa 30°. Haiaute cuny




HaTAXEHMA BEPEBKM, ECIN YCKOPeHMe caHoK a = 1 m/c%. TpeHune CaHOK O ropKy He yYMTbIBaTb.

3) HallT MOMEHT MHEePLMK TOHKOTO OHOPOAHOrO KObLa paanycom R = 20 cm u maccoi m =100
2 OTHOCUTE/IbHO OCK, NeprneHAUKYNAPHOM NAOCKOCTM OCHOBAHMA M NPOXoAdALLen Yyepes cepeguHy 04HOMo
M3 paamnycoB KosibLa.

4) OgHOPOAHbIN CTEPKEHb ANMHON | =2 M U Maccolt m =5 Ke BpallLaeTcs B BEPTUKaJbHOM NIOCKOCTH
BOKPYT FOPU30HTa/IbHOM OCK, MPOXOAALLEN Yepes cepeanHy CTepHsA. C KaKUM Yr/I0BbIM YCKOPEeHMeM
BPaLLAeTCsA CTePXKeHb, €C/IN Ha HEero AencTByeT MOMEHT cua M=50 H m?

5) M3 onpbICcKMBaTeNA NA0A0BbLIX AEPEBbEB BblI6pacbiBaETCA CTPYA MKUAKOCTU CO CKOPOCTbIO V2 = 25 m/C,
NAOTHOCTb XnakocTn 1 r/cm®. Kakoe gasneHue p; co3aaet Komnpeccop B 6ake onpbickusatens?

TunoBble 3a4aHUA N0 MOAEKYNAPHOI PpusmnKe.

1) faBneHune BO34yxa BHYTPU MNAOTHO 3aKyNOpPeHHOM BYTbIIKK Npu TemnepaType t; = 7°C paBHo p; = 100
K[a. Mpw HarpeBaHun ByTblnKM NpobKa BblneTena. 1o Kako TemnepaTypbl t; Harpenun ByTbiib, ecan
npobKa BblAepP*KUBAET AasneHue p; = 130 klla?

2) Ha ckonibKo yMmeHbLuMTCA aTmochepHoe aasneHue p = 100 klMa npu nogbeme Habnogatena Haj,
NoBEPXHOCTbIO 3eM/n Ha BblicoTy h =100 m? CuunTaTb, YTO TemnepaTtypa Bosayxa T =290 K 1 He usmeHaAeTca
C BbICOTOIA.

3) Kakoe Konnuectso TennoTbl Q TEPAETCA eXKeYyacHo Yepes ABOMHYO NapHUKOBYIO pamy 3a cyeT
TENJ0NPOBOLHOCTM BO3yXa, 3aK/NOYEHHOTO MeXAy e€ NoANaMUAHbIMU NAeHKamK? Maowaab Kaxkaon
NNEHKN S=4 mM?, paccToaHmne mexay Humm x =30 cm. TemnepaTypa B napHuKe t; = 18°C, Temnepatypa
Hapy»XHOro Bo3ayxa t,=-20° C. TemnepaTypy t BO3ayxa Mexay njaeHKaMKn cHMTaTb PaBHOM cpeaHemy
apudmeTUYeCcKoMy TeMMepaTyp B MAPHUKE N B OKPYKatOLLEeM NPOCTpaHCTBe. Paguyc MoieKky bl BO3ayxa r
=15 Hem. MonsapHasa macca Bosayxa M =0,029 ke/mons.

4) B no4BEHHOM MOHOJ/INTE 3@ CHET €ro NOPMCTOCTU (KanUANAPHOCTM) BoAa NOAHANACk Ha BbicoTy h = 40
cm. CynTasn, YTo NOPbl UMEIOT LUAUHAPMYECKYIO GOPMY, a BOAA NMONHOCTbIO CMayYnBaeT NoYBY, ONpeae/nTb
anameTp d noyBeHHbIX Kanuanapos (nop).

5) OnpeaennTb KONMYECTBO TEMNAOTbI, MOMI0LWAEMOE BOAOPOAOM Macco m = 0,2 K2 Npu ero HarpeBaHuu
oT TemnepaTypsbl t; =0°C fo TemnepaTypsbl t; =100°C Npn NOCTOSHHOM AaBaeHuu. HalTu Takke n3meHeHune
BHYTPEHHEN 3HEepPr1mn rasa 1 cosepLiaemyto UM paboTy.

Cemectp 3
Tunosbie 3a4,aHUA NO 3/IEKTPOANHAMMUKE.

1) iBe ANMHHbIE Napanie/bHble OA4HOMMEHHO 3apAXKEHHbIE HUTU PACMOOXKeHbl Ha pacctoaHun a =0,1

M Apyr oT Apyra. JInHeiHasa NAOTHOCTb 3apA4a Ha HATAX OAMHAKOBA 1 paBHa 10 mKKa/m. HaitTn BenmnumnHy
W HanpaB/eHWe HaMPAXEHHOCTN Pe3y/IbTUPYIOLWEro 3/1EKTPUYECKOTO NO/A B TOYKE, HaxoAsLllenca

Ha paccToAHuUU r = 0,1 M OT KaXKA0MN HUTW.

2) HanpsaxeHne Ha WKnHax anekTpoctaHumnmn U, = 6600 B. MoTpebutens HaxoauTca Ha pacctoaHum | =10 Km.
Kakol niowaam nonepeyHoro ceyeHma S Hago B3ATb MeAHbIM NPOBOA AN1A YCTPOMCTBA A4BYXNPOBOAHOM
NMHUW Nepeaayn, ecam cuna Toka B AnHum | =20 A v nageHune Hanpaxxenua U B npoBogax coctasnaneTt 3%.

3) Cuna Toka B NPOBOAHUKE paBHOMEPHO HapacTaeT oT /, =0 A go | =3 A B TeyeHue BpemeHn t =10 c.
OnpenennTb 3apAg, g NpoLweaLwmnii B NPOBOAHMUKE.

4) iBa AVHHbIX NapanienbHbIX NPOBOAA HAX0AATCA Ha PacCTOAHUMU r =5 cm oguH oT apyroro. Mo
NpPoBOAAM TEKYT B MPOTUBOMOIOMHbIX HanpaBAeHMAX OAMHaKoBble TOKK [ =10 A. HainTu Hanpsa»KeHHOCTb
MarHUTHOro NoAA B TOYKe, Haxo4Aallelica nocepeanHe mexay npoBoaamu.



5) NepneHaMKynapHO MarHMTHOMY MO0 € UHAYKUMen B = 0,1 T BO3OYyKAEHO 3N1eKTpUYeckoe nose
Hanpsa)eHHocTblo E = 100 kKB/m. MNepneHAMKYNAPHO 060MM NONAM ABUMKETCA, HE OTKNOHAACH OT
NPAMONANHENHOM TPAEKTOPUM, 3aPAKEHHAA YAaCTULA. BbIMMCAUTL CKOPOCTb YacTULLbI.

Tunosble 3aaaHuUA No KonebaHuam n BoIHam

1) Touyka paBHOMEPHO ABUMKETCA MO OKPYKHOCTU MPOTUB YACOBOM CTPENKKU € nepuogom T = 6 c. AnameTp
OKpY»KHOCTM d = 20 cm. HanncaTb ypaBHEHUE ABUMKEHMA NMPOEKLUUM TOYKM Ha ocb Ox, npoxoadAllen yepes
LeHTP OKPYXKHOCTU, EC/IN B MOMEHT BPEMEHMU, NMPUHATLIN 33 Havya/ibHbIN, MPOEKLMS Ha OCb OX paBHa Hy/tO.
HaiTu cmelleHne TOYKM, CKOPOCTb U YCKOPEHME TOUYKM B MOMEHT BpemeHu t = 1c.

2) [lBa 04MHAKOBO HanpaBiAeHHbIX rAPMOHUYECKMX KonebaHmua ogHoro nepuoga ¢ amnantygamu Al = 10
cMnA2 = 6 cMcKnagbiBaloTcaA B oAHO KonebaHue c amnautygon A=14 cm. Hantm pasHocTb ¢as
CKnaablBaemMbIxX KosiebaHui.

3) TMnockaa 3ByKOBasa BOJIHA BO36y)KAaeTcA WCTOYHUKOM KosiebaHui dactotbl 200 [y. AMnanTtyaa
Ko/siebaHN UCTOYHMKA paBHa 4 Mm. HanucaTb ypaBHeEHME KonebaHU MCTOYHWKA, eC/IM B HavasbHbil
MOMEHT BPEMEHU CMelleHMe TOYeK MCTOYHMKA MaKCMManbHO. HalTu cmelleHWe ToyeKk cpeapl,
Haxo4AWMXCA Ha paccTossHUM x = 100 cM OT UCTOYHUKA, B MOMeHT t = 0,1 ¢. CKOpPOCTb 3BYKOBOM BOJIHbI
npuHATbL 300 m/c.

Tunosble 3agaHMUA NO BOJIHOBOI ONTUKE

1) Ha mbinbHyto NAEHKY C MOKasatenem npesnomneHva n = 1,3, Haxogsuwylca B Bo3gyxe nagaeT
HOpManbHO My4oK nydeili benoro ceeta. lNpu Kakoi ToAwmHe NAEHKM d cBeT ¢ AAMHOW BOAHbI 0,55
MKM OKaKeTcs MaKCMMasibHO YCUIEHHbIM B pe3yabTaTe nHTepdepeHLmm?

2) MnocKoBbINyKNas IMH3A C ONTUYECKOM CUNoiM D =2 dnmp BbINYKAON CTOPOHOW NIEXKUT Ha CTEKNAHHOWN
naacTuHKe. Paguyc 4eTBEpTOro TEeMHOro KosblL@ HbtoToHA B npoxogdAwem cBeTe paseH 0,7
mm. OnpenenvTb A/IMHY CBETOBOW BOJIHbI.

3) OundpakuymoHHas peleTka cogepuT 200 wTpuxoB Ha 1l mm. Ha pelwetky nagaet HOPMasbHO
MOHOXPOMATUYECKUI CBET C AJIMHOM BOAHbI 0,6 MKM. TNaBHbIM MaKCMMYyM KaKOro HauBbICLIErO MOpPAAKa
[OAET oTa pelleTKka?

4) Ha wnune BbICOTHOrO 34aHUSA yKpenJieHbl ogHa nog, APYrol ABe KpacHble namnbl (4/MHa BOJHbI
KpacHoro ceeTa paBHa 0,6 MKm). PaccTosiHne mexay namnamum d =20 cm. 3gaHMe pacCMaTPUBAIOT HOYbLO B
TeNeckon ¢ paccToAanusa r =15 km. Onpenenntb HaumeHblMn anameTp D 06BbEKTUBA, NPU KOTOPOM B €ro
$OKaNbHOM NIOCKOCTU NOAyYaTCs pa3aesbHble AMdpPaKLMOHHbIE N306parkeHus.

5) My4yoK ecTecTBEHHOro CBETa, UAYLLMIA B BOAE, OTPAXKAETCS OT rPpaHM asiMasa, NorpyKeHHoro B Boay. Mpu
KaKoM yr/ie NafeHns oTparKeHHbIN cBeT byaeT NOIHOCTbIO NOASPU30BaH?

IIepeuens BOIIPOCOB U1l TPOBEACHUS TPOMEKYTOUYHOM aTTeCTAlMU
Cemectp 2

TeopeTnueckme BONPOCbl K IK3aMeHy

1. OCHOBHble MOHATUA KUHEMATUKMN. MaTepuanbHaa TOUKa, abcontoTHO TBEpAaoe Teno, cncrema
OTCYETa, KOOPAUHATbI, paaAnyC-BEKTOP, TPAEKTOPUA, NYTb, NepemMeLlleHNE.

2. MoHATUE CKOPOCTU. BEKTOP CpeaHelt CKOPOCTU, MFHOBEHHAA CKOPOCTb, MOAY/lb MTHOBEHHO
CKOPOCTH, CPeaHAA NyTeBas CKOPOCTb, HanpaBAeHMe CKOPOCTH.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

MoHATUE yCKopeHUsA. BeKTop cpeaHero yckopeHus. MrHoBeHHoe yckopeHue. HopmasbHoe
YCKOpeHMe, TaHreHLMabHOE YCKOPEeHWe, NOJIHOE YCKopeHue.

dNeMeHTbl KUHEMATMKM BpaLLaTeNbHOro ABMXKeHMs (Yroa NoBopoTa, Yr/ioBas CKOPOCTb, YI10BOe
yckopeHue). CBA3b IMHENHbIX U YI0BbIX BE/IMYMH.

[MoHATME cuabl U Mmaccbl. 3aKOoHbI HbOTOHa.
Mmnynbc. M3meHeHne nmnyabca Tena. BblBog, 3aKOHa COXpaHeHMA MMMy bca.
LleHTp macc. 3aKOH ABUXKEeHUA LeHTpa macc.

PaboTa. PaboTa NocTosAHHOM 1 nepeMeHHoM cuAbl. [paduyeckoe nsobparkeHne paboTsbl.
MoLHoCTb. KOHCepBaTUBHbIE U ANCCUNATUBHbIE CUAbI. [TpUMepbl KOHCEPBATUBHbIX U
OMNCCUNATUBHbBIX CUA.

KnHeTnuyeckaa n noteHUMa bHaa aHeprum. 3aKoH COXPaHEHUA MEXaHUYECKOM SHEPTUM.

MOMEHT CU/Ibl OTHOCUTE/IbHO TOUYKM M OTHOCUTENIbHO HEMOABUMKHOW O0cKU. Moay/ib MOMEHTA CUbI.
HanpaBneHve BeKTOpa MOMEHTa CUIbI.

MOMEHT MHEPLMMN TOYKKN U TeSla OTHOCUTENbHO HENOABUXKHOM ocu. Teopema LLTelHepa.
MoMeHTbI MHepPLMK Ten NPaBUIbHON reoMeTpuYeckoi Gopmbl.

KuHeTtuueckas sHeprua spatleHus. MosHas KMHeTUYeCKasa SHeprua Tea, y4acTByoLLero B
nocTynaTesibHOM U BPaLLaTe/IbHOM [BUNKEHUMU.

BblBO, OCHOBHOIO YPaBHEHUA AMHAMUKN BPaLLATE/IbHOTO ABUMNKEHUA.

MoOMEHT Mnynbca TOYKM U Tesla OTHOCUTE/IbHO HEI'IO/J,BM)'KHOVI ocu. HanpassieHMe MOMeHTa
nmnynbca. 3aKoH COXpPaHEeHMA MOMEHTa nmnysibCa.

M aeanbHbIi ras. 3aKoHbl MAEaNbHOTrO rasa.

BbiBOA, OCHOBHOrO ypaBHeHne MKT.

3akoH MakcBenna o pacnpegeneHny MoneKkya naeanbHOro rasa no CKOPOCTAM.
BapomeTpuyeckas popmyna. PacnpeseneHune bonbumaHa.

Yucno cteneHen CBO6OAbI MOANEKRybl. 3aKoH PaBHOMEPHOTIO pacnpeageneHna aHeprun no
cTteneHAm CBOGO,EI,bI MONeKRyn.

BHYTpEHHsASA aHeprua naeanbHoro rasa.
PaboTa paclumpeHus rasa. lpapudeckoe nsobpaxeHve paborTbi.

I'IepBoe Ha4Ya/z10 TEpMOANHaAMUKN. anIMeHEHI/Ie nepBoro Ha4daza TeEpMOANHAMUKUN K Pa3/INYHbIM
npoueccam.

TennoemKocTb. YpaBHeHMe Maiepa. Pusnyecknin cMbic/l YHUBEPCANbHOM ra30BOM NOCTOAHHON.
PaboTta naeanbHOro rasa B M3onpoueccax.

Annabatuyeckuii npouecc. YpaBHeHue MyaccoHa. KoadduumeHT MNMyaccoHa.

MonuTponHbIi Npouecc. YpaBHeHMe NoanTponbl. [oKasaTenb NOAUTPOMLI.

Umkn. KN4 umkna. ObpaTumblie 1 HeobpaTumble npouecchl. Luka KapHo.

3HTp0I'IMFi. CTaTUCTUYECKMIA CMbICA SHTPONMUN.



29.
Cemectp 3

1. dneKkTpocTaTUyeckoe nose. HanpaxeHHOCTb 31eKTpocTaTuyeckoro nons. ose ToyeyHoro
3apaga. MpuHLMN cynepnosuLmnm anekTpoctatuyeckoro nons. Cnaosble TMHUA
3/1IeKTPOCTATMYECKOTO NONS.

2.

[TOTOK BEKTOpa HANPAXEHHOCTU 3NeKTpocTaTMyeckoro nond. Teopema Octporpagckoro-laycca pgna
3/IEKTPUYECKOrO NOA B BaKyyMme.

3.

PaboTa no nepemeLLeH1o TOYeYHOro 3apAaa B NoJie TOYeYHOro 3apaga. Teopema O UMPKYIALMKN BEKTOpa
HanpPAXeHHOCTUN 31eKTPOCTaTU4YeCKOoro nonAa.

4,

MoTeHuMan 3NeKTPOCTaTUYeCcKoro noaa. PasHOCTb NOTEHLNANO0B.
5.

CBA3b MeXK Y HaMPAMKEHHOCTbIO U MOTEHLMANOM. DKBUNOTEHLUMA/NbHbIE MOBEPXHOCTU.
6.

MMpOBOAHMKM B 3N1E€KTPOCTAaTUYECKOM Tone. 3J'IEKTpOCTaTVILIeCKOG none B NOJOCTU NPOBOAHUKA.
3J'IEKTpOCTaTVILIeCKaFI MHAOYKUNA. 3!'IEKTp0CTaTVILIECKaFI 3awmTa. KoHgeHcaTopbl.

7.

JHeprva cMcTeMbl 3IEKTPUYECKMX 3aPALOB. DHEPIMUA 3apPAKEHHOrO NPOBOAHMKA U KOHAEHCATOpa. DHeprus
anekTpuyeckoro nosn. O6bemMHasa NJAOTHOCTb SHEPTUM.

8.
dneKTpUYecKuii Tok. Ycnosus cywectsoBaHmaA. Cuaa 1 NN1OTHOCTb TOKa.
9.
CropoHHue cunbl. OC. HanpaxeHune.
10.
3akoH Oma g1 04HOPOAHOM Lenu B MHTerpaabHol u guddepeHumansHom dopme.
11.

ConpoTuBneHne NpoBoAHMKOB. CoeauMHeHe NMPOBOAHUKOB. 3aBUCMMOCTb COMPOTUBAEHUSA NPOBOAHNKOB
oT TemnepaTypbl. CBEPXNPOBOAMMOCTb.

12.

PaboTa M MOLLHOCTb 3/1EKTPUYECKOTO TOKA. 3aKOH [xKoyna - JleHua B MHTerpasibHol U aguddepeHumanbHom
dopmax.

13.

3aKoHbl OMa AN HeOAHOPOAHOrO y4acTKa Lenu 1 ANA 3aMKHYTOW Lenu.



14,
OnbITbl pcTeaa. MarHutHoe noJsie. BeKTop MarHnMTHOM MHAYKUMKU. CA0BbIE IMHUN MarHUTHOTO MOA.
15.

MarHuTHoe nose NpPoBOAHMKA € TOKOM. 3akoH buo-Casapa-/lannaca. MpuHLMN cynepnosnumm MarHMTHOro
nons.

16.
. [leficTBME MarHMTHOTO NOAA Ha NPOBOAHWUKM € TOKOM. Cnia Amnepa.
17.

[elicTBue MarHUMTHOro NoAsA Ha ABUKyLWMecs 3apaabl. Cuna SlopeHua. [BUMKeHUe 3apsayKeHHbIX YacTuL, B
MarHUTHOM nosne.

18.
MoTOK BeKTOpa MarHUTHOM MHAYKLMK. Teopema aycca A4 MarHUTHOro NoAs.
19.

Teopema O UMPKYNSALUM BEKTOPA MArHWUTHOM MHAYKUMKM B Bakyyme. MarHutHoe nosie coseHouaa u
Topouaa.

20.
PaboTa no nepemeLleHnto NPOBOAHMKA MU KOHTYPa C TOKOM B MarHUTHOM MoOJIe.
21.
OnbiTbl Papagesn. ABneHne sNEeKTPOMArHUTHON MHAYKUMK. 3akoH Papages. MNpasuno JfleHua.
22.
fiBneHne camonHAyKummn. MHAYKTMBHOCTL. 91C camonHAyKLUMN.
23.
dHeprva marHUTHoro nons. O6bemHan NJAOTHOCTb SHEPTUM MArHUTHOIO NOS
24,
OcHoBbI TeOpun MakcBesia Juist 3JI€eKTPOMAarHUTHOTO MOJISI.
25.
apMOHMYECKMNE KOIeBaHUA U UX XapaKTePUCTUKKU. MpUMepbl rapMOHUYECKUX OCLMINATOPOB.
26.
CnoxkeHune KonebaHui.
27.
BosiHbI B ynpyromn cpege.
28.
NHTepdepeHuua ceeTa.

29.



Oundpakuma ceeTta

IIpumepbl THIIOBBIX KOHTPOJIbHBIX 3aJaHUN U3 0a3bl (pOHIA
OLICHOYHBIX CPEACTB 10 00pa30BaTeJbHON NporpaMme

30.

[MOBOSTKCKMIN rOCYyJapCTBEHHbIN TEXHOOINMYECKUN YHUBEPCUTET

3K3AMEHALMOHHbIA BUNET Ne 0
no aucuuniuHe PUN3NKA

OCHOBHblE NOHATUA KWHEMATUKMU NnoCTynaTtesibHOro ABu>XXeHunA.

AanabaTtHbin npoLecc. YpasHeHue MyaccoHa. KoadduumeHT MyaccoHa.

3apgava
3aBeqyoLmnn kacpenpon (A.C.
MacrneHHuKoB) «__» 2023 .

31.

3anaun k Oustery Ne 0

Ilopocosbiii yposens: ONpeieINTe KHHETHUECKYIO SHEPTHUIO Bpataromerocs 7,, mapa Maccoit m=5
ke, paguycoM R = 2 cm, ecnu ero yriioBasi CKOpOCTb =2 paod/c.

Ilpoosunymuiii ypoeens: map Maccod M = 5 ke KaTUTCSA O J0pore co ckopocteio V = [ w/c.
Onpenenurte MOIHYIO KHHETHYECKYIO SHEPTHIO T m1apa.

Buvicokuti ypoeenw: map u o0pyd, U3rOTOBIECHHbIE M3 OJHOTO U TOTO XK€ MaTepualla OJUHAKOBOMH
Macchl KaTiTcs 0e3 CKOJBXEHUS C OJUHAKOBOM cKopocThbio. OrmpenenuTte, BO CKOJBKO pa3
KMHETHUYecKasi SHEepTUs 11apa MeHbIlle KHHETUYECKOM sHeprun o0pyya.



