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1. IInanupyemMbie pe3yabTarbl 00y4YeHHMsl MO JAMCHUILIMHE, o0ecrevynBalolue
AOCTH/KEHHME IUIAHHUPYeMbIX pPe3yJbTATOB OCBOCHHSI OCHOBHOH mpodeccHoHATbHOM
o0pa3oBaTe/IbHOM NPOrPaMMBbI

[Tnanupyemble pe3ynbpTaThl 00y4eHHS MO JUCLUIUIMHE, 00eCTeurBaroIIne JTOCTHKECHUE
IUTAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHUS OCHOBHOHM Ipo(ecCHOHANBbHOW 00pa30BaTebHOM
IIPOrpaMMbl, IPUBEACHBI B 1. 2 pabouell MporpamMmmal.

2. 3ananus, HeOOXOAMMBbIE ISl OLEHKU 3HAHUI, YMEeHHUIi, HABBIKOB M (MJIM) ONBITA
AeSITeIbHOCTH, XapaKTEePU3YIOIUX MHIAUKATOPbI JOCTHKEHHsI KOMIEeTEHUHH B mpouecce
OCBOEHUSI OCHOBHOII NMpogecCMOHAIbHOI 00pa30BaTeJIbHON MPOrpaMMbl

[lepeyenr MarepuanoB, HEOOXOAUMBIX JJIA OIICHKA HWHIUMKATOpa JOCTIKEHUS
KOMITETEHITHH, TpUBeIeH B Tabmuie 2.1

Tadbnuma?l

HNnguxarop nocrtuxenns | [lnanmpyemsble pe3ynbTaThl 00ydenus | Matepuasbl, Heo0XoauMble
KOMIIeTeHIM U AJIS OLleHKHM MHANKATOpa
AOCTHKEHHUS KOMIETeHI[UH

OIIK-1. Criocoben pemath HHKEHEPHBIE 33/1a4 B MPO(ecCHOHaTHHON AeSITETbHOCTH C
HCIIOJIb30BAHUEM METOJI0B €CTCCTBCHHBIX HAYK, MATEMATUYCCKOI'O aHaJIn3a U MOJACIIUMPOBAHUA

OIIK-1.1.1 3uaer wmeromsl | Obyuarowuiics 3Haem: Bompock! K 3a4eTy U d9K3aMeHy
C€CTCCTBCHHBIX HAYK IIpU | — OCHOBHBIC (1)H3H‘-IGCKI/IG SIBJICHHUS U TecTtoBBIE 3alaHUA

pereHnn HMHKCHEPHBIX | 3aKOHBI CIICAYIOLIMX pa3aenoB ¢pusuku: [JladopaTopHbie padoTsl Ne 1-12
3a7a49 B MPoQecCHOHALHOHN | MEXaHUKa, MOJICKYIIsIpHas QU3UKa U Iu1st o4HOM (hOpMBI 0O0YyUEHHS U
JIeSTELHOCTH. TEPMOITHAMUKA, MIEKTPUIECTBO U INe 1-3 15t 3a09HOM.

MarHeTu3M, BOJTHOBas ONTHKA, CTPOCHHE
aToMa | spa;

— METOJIBI HCIIOF30BAHNUS 3aKOHOB
(U3KKY JUTsT aHATTN3a U PEIlCHHS
WHXEHEPHBIX 3a/1a4 B chepe cBoer
npoecCroHaIbHON AEATENbHOCTH;

- METOJIBI ITPOBEIEHUS SKCIIEPUMEHTOB
T10 3aJJaHHOW METOIHUKE, 00paboTKe
9KCIIEPUMEHTAIBHBIX JaHHBIX U aHAJIH3a
PE3yJIbTaTOB U3MEPEHUN.

Martepuanbl AJs TEKYIIero KOHTPOJIA

J11s ipoBeIeHHsI TEKYIIET0 KOHTPOJIS [0 JUCIUILTNHE 00y4YaOUIUIiCs JOJHKEH BBIMIOTHUTD
CIIEYIOIINE 3aJaHHs

Ilepeuens U cojiepKaHME TUIOBBIX Saﬂa‘l/KOHTDOHBHHX Da6OT U T.A.

Cooeporcanue munoguix 3a0a4 011 OUHOU POpMbl 0OYUeHUs

1 moodynv

1. uck pamuycom 0.2 m Bpamaercs coracHo ypasHenuio o(t) = A +Bt+Ct®, rne 4 = 3 pao, B=
-1 pao/c, C= 0.1 pao/c®. OnpesenuTh TaHr€HIUATBLHOE, HOPMAJIBHOE H MOJIHOE YCKOPEHHUS TOYKH
Ha OKPYKHOCTH JiicKa Juii MoMeHTa Bpemenu t =10 c.

2. Yepes 610K, BHIIIOJHEHHBIN B BUJIE KoJleca, IEPEKHMHYTAa HUTh, K KOHIIaM KOTOPOW MPHUBSI3aHbI
rpy3sl 100 2 u 300 2. Maccy koneca 200 2 cuutaTh paBHOMEPHO pPacIpeneiaeHHON 1Mo 000y,
Maccoit cruil npeHeOpeysb. OnpeaeauTb YCKOpEeHHe, ¢ KOTOPhIM OyIyT IBUTATHCS I'PY3bl U CUITY
HATSDKEHUS HUTH.

3. Beruuciuth paboTy A, coBepiIaeMyro Mpu paBHOYCKOPEHHOM MoabéMe rpy3a m = 50 kr, Ha
BbIcOTY h =5 M 3a Bpemsi t =5 c.



4. K 000y CIUIONIHOTO JTMCKa MAacCOM 5 ke MpHJIOKEHa MOCTOsHHAs KacarenbHas cuia 20 H.
Kakyro KHHeTHYECKYIO SJHEPTHIO OyIeT UMETh JAUCK Yepe3 5 ¢ moclie Hadana JISHCTBUS CHITBI?

5. O6pyu auameTpom 56,5 cm BUCUT Ha TBO3JC, BOUTOM B CTCHY, H COBEPIIIACT MaJible KOJICOaHMs
B IUIOCKOCTH, NapajuienbHoi ctene. Haiitu meprosa 3Tux KojieOaHuii.

6. B 6ayone BMectumocthio V = 25 1 HaxoauTces Bogopon npu temmeparype 7 = 290 K. Ilocne
TOTO KaK 4acTh BOJIOPOJIa M3PACcX0OI0BAJIH, aBJIeHNE B OayutoHe moHu3mioch Ha Ap = 0.4 MIla.
Omnpenenuth Maccy M U3pacxoJOBaHHOTO BOIOPO/A.

2 Mooy

1. OnpeieuTh YHCIIO0 YIEKTPOHOB, TIPOXOIANINX 32 | ¢ yepes monepedHoe cedenue 1 mm?
KeJIe3HOU POBOJIOKU AMHOM 20 M, IpU HaNpspKEHUU Ha €€ koHIax 16 B. Y enbHoe
CONPOTHUBIIEHUE Kee3a paBHO 9,8-10-8 Om M.

2. VicTouHMK TOKa 3aMKHYT CHadaJia Ha BHEUTHee conpoTuBiieHue 2 Om, a 3aTeM Ha BHEITHEE
conpotusiienue 0,5 Om. Haiitu ero 9/IC u BHyTpeHHEE CONPOTUBIIEHHUE, €CIIU U3BECTHO, UTO
MOIITHOCTb, BBIJIEJIsieMasi BO BHEIITHEH 11eHU, B 000UX CclTydassX OJMHAKOBA U paBHa 2,54 Bm.

3. Pamka momansio 100 cm? conepxamas 100 BUTKOB, pABHOMEPHO BPAIIAETCs B OJHOPOIHOM
MaraHutHoM noJie ¢ uaaykueit 50 7. Onpenenuts MakcuMmaibHyto DJ1C UHAYKITUHU, €CITH OCh
BpallleHUs JISKUT B TUIOCKOCTH PaMKH U TIEPIIEHANKYIISIPHA JTUHUSM UHIYKIIUHU, a paMKa
Bpamaercs, aenas 600 oo/ mumn.

4. 3apspKeHHas 4acTUlla MpoIljia YCKOPSIOIIYIO pa3HOCTh MOTEHIIMAJIOB U BJETeNa B
CKpEIIECHHBIE MO TPSAMBIM YTJIOM JIEKTPUIECKOE U MAarHUTHOE ToJis1. HanpspkéHHOCTH
anekTpudeckoro nost 400 B/u, uanykius marautHoro noiis 0,2 7. KakoBa yckopsitoras
Pa3HOCTh MOTEHIIMAIOB, €CJIM YaCTUIA HE UCTIBITHIBACT OTKJIOHSIOIIETO AEHCTBUS MOJeH ?

VY nenbHbIM 3apsia yacTuibl 9,6-107 Ku/ke.

5. Ha Henpo3paunyto miacTUHY € y3KOi 1IebI0 MaJaeT HOPMAJIbHO IIOCKAst
MOHOXpoMaTruueckasi BojiHa JIuHOM 600 1y, YTod OTKIOHEHUS Jy4eid, COOTBETCTBYIOIIHMX
BTOpOMY AU(PPAKIIMOHHOMY MaKCUMyMY, paBeH 20°. OnpeaenuTh MUPUHY IIEIH.

6. Yrou npenoMiieHus Jyda B KUIAKOCTH paBeH 35°. OnpenenuTh noka3areab MPeIOMICHUS
XKHUJKOCTHU, €CIIM U3BECTHO, YTO OTPAKEHHBIH JTyd CBETa MPU ITOM MaKCUMAJIbHO MOJISPU30BaH.
7. Kpacnas rpanuna otoaddexra mist Bonbhpama paBHa 275 wm. UeMy paBHO MUHUMAIBLHOE
3HaueHue 3Hepruu (GoToHa, BeI3bIBaoLIEro Gotordpdext? KakoBa MakcumanbHas CKOPOCTh
AJICKTPOHOB, BHIPBIBAEMBIX U3 BOJIb(PpaMa CBETOM C JUIMHOW BOJIHBI, paBHOU 180 Hm?

8. OmpenenuTh YUCIIO aTOMOB PaJHOaKTUBHOIO Ipernapara nojaa maccoii 0,5 e, pacnaBuiuxcs B
teuenue | mun v 3a ogny Henemto. [lepuoa nonypacnana uzortona iona 74,4 cyTok.

Ilepeuenv u cooeporcanue KOHMPOILHLIX pabOmM 0/ 3A0HUHOU YOPMbL 00YUEHUL NPUBEOEHbI HA
caume HT'VIIC https://sdo.pgups.ru/

TecToBBIC 3a0aHUS

Tecmosvie 3a0anus (1 modynv)

No TekcT Bonpoca Ne Bapuants! oTBeTa
BpiOpaTh NpaBUJIbHBII 0TBET
M . |1 | ma
1 CHAIOT JIM CBOE 3HAYCHHWE CWJIa IpU MEepexofe OT OXHOU
HWHEpLHUAIbHON CUCTEMBI K Ipyron? 2 | ger
) 1 | 435wm/c
Paauyc — Bextop uactuus I = 4te, + 0.15t €, + 0.2e,, > | 5wk
2 M. HailTi MoysIb CKOPOCTH YaCTHIIB! K KOHILY IECSITON CEKYHIbI 3 |30 wm/c
€€ IBUKCHHUSL.
4 | 55wm/c
3 1 |5




Uepes 10 ¢ mocne BKIIOYEHHS] BEHTHIISITOP, Bpallasich
paBHOyCKOpeHHO, cuenan N = 75 oboporoB. C kakol 4acTOTOM
CTaJl BPaIaThCsl BEHTUWIATOP K ’TOMY MOMEHTY BPEMEHH.

10I'g

12T

15T

gl wiN

25T

Cuna Ha3bIBaeTCs KOHCEPBATUBHOM, €CITH

€€ HaIpaBJIeHUE OJJUHAKOBO
BO BCEX TOYKax
MIPOCTPAHCTBA,

€€ MOAYJiIb UMCCT OAHO U
TOXE€ 3HAYCHHUE BO BCCX
TOYKaXx MPOCTPaHCTBA,

eciu paboTa CUIIBI 110
MepeMENIeHUI0 YaCTHIIbI
MEXIy JIBYMs JIFOOBIMU
TOYKaMH HE 3aBUCHUT OT
(OpMEBI TpaeKTOpHH, a
3aBHCHT TOJBKO OT
MIOJIOXKCHUSI ITHX TOYEK,

pabota CHJTBI 1o
HepEeMEIICHU IO YaCTHUIIBI
MEXIy JBYMS  JIFOOBIMHU
TOYKaAaMMU HE 3aBUCUT OT
JUIMHBI TPAEKTOPHH.

Kakyto paboty coBepiaer paBHOAeHCTBYOMIast Beex e (F),
MPUIIOXKCHHBIX K TEI1Y, PABHOMEPHO ABHMXKXYIIEMYCS 110
OKPY)KHOCTHU paanyca R?

7RF

2nRF

TR’F

0

MoMeHT uMITylibca TBepJIoro Tena L, Bparmaromierocs
BOKPYT OCH C YTJIOBOI CKOPOCTBIO @, U €TO0 MOMEHT
WHEPIMH J OTHOCUTEIHFHO 3TOW e OCH CBSI3aHEI
PaBEHCTBOM

L=Jw

J=Low,

L = Jw?

A WOIN|IFRP[RWNE-

J = Lw?

[{uxmaeckas yactoTa KojaeOaHui MPpyKMHHOTO MasiTHAKA ()
CBsI3aHa C )KECTKOCTBIO NPYXUHBI K 1 Maccoii rpy3a m
COOTHOIICHUEM

0=2r K

\'m

OCHOBHBIM CBOMCTBOM BOIIH SIBJISICTCS

TMEPEHOC BEUICCTBA

TepeHoc YHEprun Oe3
nepeHoca BelecTna

MEPEHOC DHCPIruu U
BCIICCTBA

VpaBHeH#e Oeryiieil BOIHbI UMEET BUJT
sx,t)= ACOS(a)t +K X). B stom ypaBuenuu K -

CKOPOCTb PacipoCTpaHEHHsI
BOJIHBI

JJIMHA BOJIHBI

BOJIHOBOM BCKTOp

4aCTOTa BOJIHBI

10

Kaxkas u3 MOJISIPHBIX TEIIOEMKOCTEH nACaJIbHOI'O ra3a Oomplie?

n3zoxopHas Cy,

n3obapHas Cp,

OHHU pAaBHBI.

11
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2 | 2KT/3
Ha onny koneGatenbHy0 cTerneHb CBOOObI MOJICKYIIBI B CPEIHEM 3 KT
TPUXOAUTCS SHEPTHUSI, paBHAsI
prxoa P P 4| 3112
5 | 2kT
Tecmosole 3a0anus (2 MoOyb)
No Tekcr Bompoca Ne Bapuants! oTBeTa
Bbi0paTs npaBUJIbHBIH 0TBET
do
LT
DNEeKTPOABMKYIAs CUJIAa DJIEKTPOMArHUTHOW WHIYKINHU & > [ o= LI
1 paBHa (@ - MarHuTHBIM moTOoK, | - cuma Toka, L - 1
KO3 PUIMEeHT CaMOUHIYKIINH, t — Bpemsi) 3 | = > LI?
4 | e=DI
1 | L=al
. 2 | L=I?
5 Koadpunment camonnaykuuu L pasen (P - MarHuTHBIH 3 .
MOTOK, | - cCHyIa 2JIeKTPpUUECKOTo TOKA B KATYIITKE) L=o7|
D
4 | L=—
|
. 1 | F=1Bl
I[Ipu cume Ttoka |, MarHUTHOW WHAYKIMH B, §IIUHE 2 F — 12BI sin «
3 NPOBOJHUKA C TOKOM | ® yrie Mexay HampaBlieHHEM 3 | F=IBsih o
MarHUTHOM MHAYKIIMM U HAIPpaBJIECHUEM TOKa B IIPOBOJIHUKE —
4 | F=IIBcosa
a, MOIynb cuibl Amnepa F paBen o
5 | F=1I"Bsin«
1 | 1O OKpYXKHOCTH ¢
IIOCTOSIHHOM CKOPOCTBIO
10 OKPYKHOCTH C
DNEeKTPOH BJIETaeT B MArHUTHOE I10JI€ apajlieIbHO CHIIOBBIM | 2 o
4 MIEPEMEHHON CKOPOCTHIO
muHusM. Kak Oyzaer qBurarbcest 31eKTpoH? ”
3 | IPAMOJIMHEHHO 1
PaBHOMEPHO
4 | mo cnupanu
Monynsb cunbl Jlopenia Beipaxaetcs Gpopmynoit (q — 1 | F=qvBcosa
ANEKTPUYECKUH 3apsl, ABUKYIIUNCSA CO CKOPOCThIO V B 2 | F=qvBsina
5 MarHMTHOM I0JIe ¢ MHAyKnuei B, I - pamuyc-BekTop 3 | F=qrBcosa
3apsia, o — Yyroia MeXIy CKOPOCThIO (pagiyCOM-BEKTOPOM) U -
HaIpaBJICHUEM MarHUTHOTO TOJIs) 4 | F=qrBsin o
PaGoTa dA 10 HepeMelIeHnIo IPOBOIHMKA ¢ TokoM | B Marau L dA= lldD
noJie paBHa (| — aMHaA MPOBOHKKA, S — IJIOIIAb, TIEPECEKaeN 5 | dA= 1 do
6 MIPOBOTHUKOM IIPH €T0 MEePEMENISHNH B MAarHUTHOM T110J1e, d P |
MOTOK BEKTOpAa MarHUTHOM MHIYKIMHU, TPOHU3BIBAIOIIUN 3Ty | 3 | dA = ILSdD
ILIOIA/Ib) 4 | dA=Id®
napajuieJIbHO CKOPOCTH
pacupoCTpaHEHHUs BOJHBI
BekTtop  HampsyKeHHOCTHM  dJeKTpuyeckoro  monst |
7 1 |c(Elc)m

BHCKTpOMaFHHTHOﬁ BOJIHC HAIIPaBJICH

NEPIEHIUKYIIIPHO
BEKTOPY HaNPsSYKEHHOCTU




margutHoro moad H

(ELH)
2 | ElcuE|H
3 |ElcuELH
4 | Ellcu E|[|H
VYkaxure npaBuibHbIe GOPMYIHI (@ — 9acToTa, A — [yInHA 1 | T=2nw
8 BOJIHBI, T — TIepro1 KoJebaHui, N — Mmokasareib 2 | A=cXT
IIPEJIOMIIEHHUS, ¢ — CKOPOCTh CBETA B CPEJIE, co — B BakyyMe). |3 | ¢o = nxc
1 | ymMeHbIIMTCS B Ba pasa
[Ipu HarpeBanuu abcomtoTHO yepHoro tena oT T1 = 300 K nf 2 YMEHBIIHTCA B HETHIPe
9 600 K myrHa BOJIHBI, HA KOTOPYIO TPUXOIUTCS MAKCUMYM B CI| pasa
HCTIyCKAHHS 3 | yBeIMYMTCS B J1BA pa3a
4 | YBEmMHUMTCS B HeTBIpe
pasza
1 | mpomopiHonaibHa
WHTCHCHBHOCTH CBETa
5 | TIPOTIOPIIHOHANIBHA
MaxkcumMasnbHast CKOPOCTh AJIEKTPOHOB, BBUICTEBIIHNX U3 1acToTe Chetd
10 MIPOIIOPIIMOHAIbHA
(dboTOKaTO A MPH €ro 0OIyYEHUU CBETOM 3
KBaJ[paTy 4aCTOTHI CBETa
MPOTIOPIIHOHAIEHA KOPHIO
4 | xBagpaTHOMY U3 YaCTOTHI
cBeTa
1 | N=Nge™
3akoH pamuoakTUBHOrO pacmaaa umeer Bum (N — umcio 2 | N=Nge"
11 | TOMOB PaTMOAKTHBHOTO BEIIECTBA B MOMEHT BPEMEHH t, No: 3 | N= N,
YHCIIO aTOMOB pPAJUOAKTHBHOIO BEIIECTBA B HayallbHbII 1+ AX
MOMEHT BPEMEHHU, A — IIOCTOSIHHASL PAIMOAKTUBHOTO pacraja) N
0
4 1+24x

MatepuaJbl 1jisi IPOMEKYTOYHOM aTTecTAlNU
[TepeueHb BOIPOCOB K 3a4€Ty U IK3aMEHY

Ilepeuens sonpocos k 3auemy, 1 Mooyns
MexaHnuka

1. Cucremsl orcuera. Paguyc-BeKTop M KOOpAMHATHI MATEPUAIBHON TOYKH. Tpaekropus,
IIyTb, BEKTOPHI IIEPEMELIEHUS M CKOPOCTH. YCKOPEHHE, HOPMaJlbHAass W TAaHI€HLUAJIbHAS
COCTAaBJIAIOLINE YCKOPEHHUs. [IBIKEHNE IO OKPYKHOCTHU: MOJIAPHBIE KOOPAUHATBI, YTOJI IOBOPOTA,
YI10Bast CKOPOCTh U YIJIOBOE YCKOPEHHUE, IIEPUO U YaCTOTA.

2. Imnynbc Tena U cucTeMbl Tell. 3aKOH COXpaHeHus uMmmnyibca. Llentp unepuuu. J[Buxenune
LIEHTPa Macc CUCTEMBI TEIL

3. 3akonsl HptoroHa. PabGoTta moctossHHON M nepeMeHHO# cuil. MomHocTs. Kunetnueckast
sHeprus. KoHcepBaTuBHBIE U AuccuniaTuBHbIE cuiibl. [loTeHnmnanpHas sHeprud. IloreHnmanbHas
JHEPrUs B IOJIE CUJIbI TATOTEHUS U yIpyroil cwisbl. IloyiHas MexaHnuyeckas dSHEpPIUs U 3aKOH €€
COXpaHEHUs.

4. MOMEHT MMITyJbCca TeJla U CUCTEeMBbl Tel. MOMEHT UMIyJIbca MaTepHaIbHOH TOUKH.
MOMEHT UMITYJIbCA OTHOCUTEIBHO OCH.




5. MoMeHT cuibl. MOMEHT CUjlbl OTHOCHUTEIBHO OCU. B3auMOCBsI3b MOMEHTa MMITyJbca U
MOMEHTA CHUJIBL.

6. MOMEHT HMITyJIbCa CHUCTEMbl YaCTHII M MOMEHT CHJIbL. 3aKOH COXpaHEHHsS MOMEHTa
HMITYyJIbCa.

7. Bpamenue TBepAoro Teila BOKPYI HEMOJBIKHOW OCH: MOMEHT HMITYJIbCA, MOMEHT
nHepuuu, TeopeMa lllrelinepa, ypaBHeHHe 1BMKeHHs. KnHEeTHYECKast SJHEPTHs BPAILLCHHUSL.

8. Knaccudukanus konebanuid. ['apmoHmdeckne kosnebaHus. YpaBHEHHE TapMOHHYECKHX
KOJIEOaHWH M MX XapakTepUCTUKU. [Ipy)KUHHBIN MasTHUK. YpaBHEHUE KOJeOaHH MPY>KUHHOTO
MassTHUKA. CKOpPOCTh, YCKOPEHHE, SHEPI Ul TAPMOHNYECKUX KOJIeOaHUH.

9. 3aryxaromue KojeOaHus. YpaBHEHHE KOJICOAHWH. AMIUIMTY/JA, 9acTOTa, KOAPPUIIUCHT
3aTyXaHusl.

10. BeiHy)zaeHHbIE KoJeOaHWs. YpaBHEHHE KoleOaHWH. AMIUIMTYnIA, dacToTa. SIBieHue
pe3oHaHca.

11. Boanbl. OcHoBHOEe cBolicTBO. IIposonbHBIE M TOINEpeuHble BOJHBL ['apMoHMuecKas
BoJiHA. CKOpPOCTh pacrpocTpaHeHus. J[JinHa BOJIHBI M BOJIHOBOE YHCIIO. YpaBHEHHUE IUIOCKON
TapMOHHUYECKOUN BOJIHBI.

MouiekyJsipHasi pU3MKAa U TEPMOAUHAMUKA

12. WneanbHblil Ta3. YpaBHeHne MenzaeneeBa-Knamelipona. [a3oBasi mocTosiHHAsI, YMCIIO
ABorajipo, MOJIEKYJISIpHBIN BeC, MOJISIPHBIN 00beM, ocTosiHHAs bonblimaHa.

13. MoJtekynsspHO-KHHETHYECKasT TPAKTOBKA JIABJICHUS U TEMITePaTypHhI.

14. bapomerpuueckas Gopmyia.

15. PacnipenenneHre MOJIEKYIM o cKopocTsaM. DyHkmus MakcBerna.

16. OcHoBBI TepMmoauHaMHUKU. BHyTpeHHss sHeprus. UYucimo cremeHed cBoOOabI. 3aKOH
PaBHOMEPHOTO pacHpeIeIeHUs SHEPTUU TI0 CTETIEHSIM CBOOO/IBI.

17. Pabora B TepmomuHamuke. KommdectBo TeroTel. TemmoeMkocTh BeriecTBa. [lepBbrit
3aKOH TePMOJIMHAMUKHU. AquabaTHUYSCKHI ITPOIIecC.

18. TlpunHnun nelcTBUS TETUIOBOTO JBUTATENS

Ilepeuenv 6onpocos k s3x3ameny, 2 Mooy
DJIEKTPUYECTBO U MarHeTU3M

1. Dnexrpuyeckue 3apsabl. 3akoH Kynona. Dnekrpudeckoe noje. HanpspkeHHOCTD Mo,
HanpsixkeHHoCTh mostst ToueuHoro 3apsana. [lpunnun cynepnosunuu. ['padudeckoe
n300pakeHHE.

2. [ToTok BekTOpa aneKkTprueckoro cmemenus. Teopema Octporpaackoro-I"aycca.

3. Teopema Octporpanckoro-I'aycca. Ilone paBHOMEpHO 3apsDKEHHOM IIJIOCKOCTH,
KOHJICHCATOpa, PaBHOMEPHO 3apsKEHHOW cdepbl, PaBHOMEPHO 3apsKEHHOIO OECKOHEUHOTO
UWIHH]IPA.

4. TloreHman >JEKTPUYECKOTO TMOJiA (TOUEYHBIH 3apsii M CHCTeMa TOYEYHBIX 3apsjioB).
Pa3zHocTh moTeHIIMANOB U paboTa MO MEePEMEIEHUIO 3apsiia B SJEKTPUUECKOM IOJIE.

5. CBsI3b MEX/1y MOTEHIIMAIOM M HAMPSHKEHHOCTHIO IIEKTPUYECKOTO OIS

6. [TpoBOAHMKH B DIEKTPHUUECKOM MOJI€ (ITIEKTPUUECKOE TMOJIe, MOTEHIMAN U 3apsabl BHYTPU
MpPOBOJHMKA). Pacmipenenenue 3apsa0B Ha 3apsSKEHHOM MTPOBOIHHUKE.

7. INdIEKTPHUKHU B IIEKTPHUUECKOM TIOJIE.

8. DnekTpoeMKOCTh (OTpe/iesieHre, eMHUIIBI U3MepeHus ). EMKocTh KoHeHcaTopa (TUIOCKUH,
cepuueckuii).

9. DHeprus 3apsHKEHHOTO MPOBOHKUKA, KOHIEHCATOPA.

10. DHeprus KOHAEHCATOPa M AIIEKTPUUECKOrO Mojs. [IM0THOCTh SHEPruu ANEKTPUUYECKOTO
oJsl.



11. TlocTosAHHBIM neKTpuYecKuil TOK. OCHOBHBIE OIIPEIEIECHNS U BEIMUMHBI: HOCUTEIH TOKA,
HaIpaBJIEHUE, CUJIA TOKA, IJIOTHOCTh TOKA, €AUHULIBI U3MEPEHHUSL.

12. OcHoOBHBIE 3aKOHBI MOCTOSTHHOTO TOKa: 3akOHbI OMma u Jlxoyns-Jlenna. 3aBUCHUMOCTH
COINPOTHBIICHUS OT IAPAMETPOB IIPOBOJHUKA U TEMIIEPATYPHI.

13. MarauTtHoe 1oJie ¥ ero XapakTePUCTUKU: WHAYKIMS MarHUTHOTO IOJIsl, CUJIOBBIE JIMHUU.
MarnuTHoOE€ 110JI€ 1 €T0 XapakrepucTuku. [ paduueckoe nzoopakenne. CBONCTBA CUIIOBBIX JIMHUN
(npumepsl). Enunuiis uamepenust.

14. 3axon buo-CaBapa-Jlamiaca. Pacuer MarHuTHBIX 1osiei ¢ nomoiipko 3akoHa buo-Casapa-
Jlanyiaca: MarHuTHOE TOJIE MPSIMOTO TOKa; MarHUTHOE I0JIE B LIEHTPE KPYroBOT'O MOJISL C TOKOM;
B3aUMO/ICHCTBUE MMAPAIIICIBHBIX TOKOB.

15. Cuna Ammnepa. Cuna Jlopeniia.

16. Lupxynsiius BEKTOpa MAarHUTHOW HHIYKIIMHU B BAKyyMe. 3aKOH ITOJIHOTO TOKa. MarHuTHOe
I10JI€ COJIEHOUJIA M TOPOUAA.

17. MarautHoe nose B BeuecTBe. MUKpOTOKH. MarHuTHasi pOHUIIAEMOCTh. JlnamarneTuku,
rapaMarHeTUKu U GeppoMarHeTHKH.

18. IToTox BeKTOpa MarHUTHON HHAYKIUH. Teopema ["aycca uist MarHUTHOTO TTOJIS.

19. PaboTa 1o mepeMenieHuio MPOBOJHNKA U KOHTYpa ¢ TOKOM B MarHUTHOM TIOJI€.

20. DnextpomarauTHas HHAYKIHs. OnbiTel @apayies. 3aK0H AMEKTPOMArHUTHON HHYKIIUH.

21. NanyxTuBHOCTH KOHTYpa. CaMOMHIYKIUS. B3auMHast HHIYKITHSL.

BoaHoBasi onTuka

22. Bomubl (ompejaeneHue). DJNIEKTpOMarHuTHas BoJHA. Ee OCHOBHBIE KadeCTBEHHBIC
XapaKTEPUCTHUKH.

23. UnTtepdepenmus crera. MHTepdepeHins KOorepeHTHBIX CBETOBBIX BOJIH. PasHoCTh (a3 u
pasHocTh xo1a. [lomydyeHne korepeHTHbIX BOJIH U ombIT FOHra.

24. lndpaxmus ceera. [Ipunnun I'oitrenca-dpenens. Meron 300 @penens. Judpakmus Ha
KpYIJIOM OTBEPCTUU U JTUCKE.

25. ludpakuus cBeTa Ha IMIETU U JUPPAKITUOHHON perIeTKe.

26. ITormomenue cBeta. 3akoH byrepa-Jlambepra-bepa.

27. lonspusamnus cBera. 3akoHbl Matoca u bprocrepa.

KBanToBas ¢pusuka. CtpoeHue atoma u sijipa

28. TennoBoe uzinydenue. 3akonsl Ctedana-bonasiivana u Buna. ®opmyna Ilnanka.
29. ®otorddexr.

30. OmnbiTel Pezepdopna. Pazmep u coctas aroma u siapa. SnepHble CUITBL

31. PaanoakTUBHOCTh. 3aKOH PaAMOAKTUBHOTO pachaia.

3. Onucanue mokasartejieii 1 KpUTepHeB OLEHUBAHUS MHIMKATOPOB 0CTH KEHMSI
KOMIIETEHIIMH, ONMCAHHe IIKAJ OleHUBAHNUSA

[Tokazarens OlleHUBaHUS — ONTUCAHKE OLIEHUBAEMBIX OCHOBHBIX ITAPAMETPOB MPOLIecca UK
pe3ynbTaTa AesTeIbHOCTH.

Kputepuii onieHuBaHHsS — MpHU3HAK, HA OCHOBAaHUU KOTOPOTO MPOBOJUTCS OIEHKA IO
IMOKAa3aTeio.

[Ikana oneHuBaHUs — MOPAIOK MPeoOpa3oBaHMs OIEHMBAEMbBIX MapaMeTpoB IMpoliecca
WJIH pe3ysibTaTa AeATeIbHOCTH B OaJlIbL.

[Tokazarenu, KpUTEPHUH U IIKATA OIICHUBAHUS 3aJaHUI TEKYILEr0 KOHTPOJIS IPUBEICHBI B
tabmunax 3.1 u 3.2.



Tabnuma 3.1
Jnst ouHoM opmbl 00yuenus (1 u 2 moayin)

MarepuaJsbl,
Heo0X0oauMBbIe IS Hlxana
Ne A o IToka3zareinn Kputepun
OIleHKH WHIUKATOPA OIlEHHBaH
n/n OlleHUBAHUS OlleHUBAHUSA
JTOCTHIKEHH S us
KOMIETEHITN U
PaGora BeINONHEHA MPaBUIBHO 8
0e3 3ameuaHuit
IIpaBunbHOCTH
PaGorta BeINoNHEHa MPaBUIBHO
Jlaboparopnas paboTa BBITTOJTHEHUST 1-7
. * C 3aMCUYaHUusAMHU
1 (Ne 1-6 B 1 momyne u | jabopaTopHOil paboThI
Pa6ora BrImonHeHA
Ne 7-12 B0 2 Mopyite) 0
HCIPaBUJILHO
HToro makcumaibHO€e KOJIMYECTBO 0AJJIOB 32 8
BbINIOJIHEHHE OAHO¥ J1a00paTOPHOIi padoThI
HToro makcuMaibLHoOe KOJHYECTBO 0a/1JI0B 3a JJa0opaTopHbie padoTsl (1o 6 J1ad. 48
padoT B KAXKJI0M CeMecTpe)
TecToBoe 3a1anue Bri6pans! Bce mpaBuiIbHBIC 29
2 (11 Bompocog), o 1 IIpaBunbHOCTH OTBETA OTBETHI
TECTOBOMY 3a/IaHUIO B | Ha BOIIPOCHI TECTa Bri0paHb! HeMpaBUIbLHBIC 0-21
Ka)XIOM MOJyJI€, OTBETHI
HToro makcuMaibHOe KOJIMYECTBO 0AJIJIOB 32 TeCTOBOE 3ajlaHHe 22
HNUTOI'O MmakcuMaJIbHOE KOJHYECTBO 0A1JI0B 70

* CTyaeHTY HeOOX0IMMO M3YYUTh YUeOHO-METOJMUECKHIE yKa3aHUsl K JJabopaTopHOM paboTte, Ha
OCHOBAaHMU KOTOPHIX HEOOXOJAMMO TOATOTOBUTH 3aroTOBKY, COJIEpKallyl0 Ha3BaHUE
nmabopaTopHOl paboOThl, 1€7b, NPHUOOPHI, KOTOPHIE HCIONB3YIOTCS TIPU  BBITIOJHEHUU
AKCIEPUMEHTAJIbHON YacTH, a TaKke Bce HeoOXoaumble (GOpMYJIbl, IO KOTOPHIM B JalbHEHIIEM
OyoyT TNpPOBOAUTHCA BBIYUCICHUSA, TAOMHMIBI JUISI 3alMCH  PE3YJIbTaTOB AKCIEPHUMEHTA.
JlaGopaTopHyt0 pabOTy pa3pemraeTcsi BBHIOIHATh TOJBKO MOCTE OMYyCKa, KOTOPBIM yJaIuics
MoJIydaeT mociie cobecenoBanus ¢ npenogasareneM. Jlonmyck ¢puKcUpyeTcs mpernojgaBaTesieM B
y4eOHOM KypHaJle U Ha TUTYJIBHOM JIUCTE pabOThI. 3aTeM y4allHuiics 3HAKOMUTCS C YCTAaHOBKOM,
coOupaeT cxeMy U BBIIOJTHSET U3MepeHus. XapakTepuCcTUKa MPUOOPOB U pe3ylbTaThl U3MEPEHUS
BHOCSITCS B oT4er. Ha cremyromiemM 3aHsATHM MOCHE MNPEIbSBICHUS OTYETa IPENoaBaTeIIo
MIPOMCXOJUT 3alluTa pabOThl: MPOBEPSETCS MPAaBUIBLHOCTH BBIMOJHEHUS PabOThI, ydyalluics
OTBEYaeT Ha KOHTPOJIbHBIE BOIIPOCHI, TOMEIIEHHBIE B KOHIIE METOAUYECKUX YKA3aHUH.

Tadbnuma 3.2

Jist 3a0uHOM (hopmbl 00ydeHust (1 u 2 Kypchl, KpoMe CrelHaIn3aui
«BBICOKOCKOPOCTHOM Ha3eMHBIH TPAHCIIOPT» M « TeXHOJOrUs MPOU3BOCTBA K PEMOHTA
[IOIBHKHOTO COCTaBa»)

MarepuaJsbl,
Heo0XoANMBIe [JIs1 I kana
Ne A o Iloka3artean Kpurepun
OLIEHKU MHANKATOpa OlleHHBaH
n/n OLIeHBaHU S OlleHUBaHM S
HOCTUKEHHS us
KOMIIeTeHIMH
PaGota BbImonHEeHa TPaBUIIEHO 18
0e3 3ameuaHuit
IIpaBunpHOCTH
Pabota BbImonHEeHa TPaBUIIEHO
JlaGoparopHas paboTa BBITIOJTHEHUS 1-17
o * C 3aMEYaHUsIMHU
1 (Ne 1B 1 Mmonyne u nabopaTopHOi paboThI
PaGora BrimonHeHa
Ne 2-3 Bo 2 MonyIie) 0
HEMPaBHJIBHO
HToro MmakcumMajibHOE KOJIH4ECTBO 0ANIOB 32 18
BBINOJIHEHHE O/IHOM JIA00PaTOPHO padoThl




Marepuaisbl,
Heo0XoAMMBIe JJIs1 HIkana
Ne A o Moxka3aTean Kputepun
OLIeHKHU MHANKATOpa OlleHNBaH
n/n OlIeHH BaHUSI OlleHUBAHMS
AOCTHKEHHS s
KOMIIETeHIHH
HToro makcumMaibHOe KOJIMYECTBO 0AI10B 3a JadopaTopHble padoTsl (10 2 J1ao. 36
PadoT B KAXKJAOM MOIyJie)
TecroBoe 3aganue BriOpaHbI Bce paBUiIbHBIC 22
(11 Bompocos), OTBETHI
IIpaBunbHOCTH OTBETA
2 o 1 TectoBoMy
Ha BOIIPOCHI TECTA BriOpaHbl He Bee MpaBUIIbHEBIE
3a/IaHUIO B KaXKJIOM 0-21
OTBCTHI
MoJnyJie
HToro makcuMaibHOE KOJIMYECTBO 0AJIJIOB 32 TeCTOBOE 3ajaHHe 22
Bce 3amaun pemeHsl
KonTtponbHbie paboTh At p 12
IIpaBunbHOCTH IIPaBUWJIBHO
3 (1B 1 monyne u 1 Bo
peleHus 3aaa4 He Bce 3a1aun perieHs
BTOPOM MOJIYJIC) 1-12
MPAaBUJIBHO
3 HToro MakcumMajibHOe KOJIUY€CTBO 0ANJI0B 32 KOHTPOJIbHbIE padoThI 12
HNUTOI'O MmakcuMaJIbHOE KOJHYECTBO 0AJIJIOB 70

* CTyneHTy HEoO0XOAMMO HU3YyYUTh Y4eOHO-METOJUYECKHE yKa3aHUs K JiabopaTOpHOM
paboTe, Ha OCHOBaHUHM KOTOPHIX HEOOXOJAMMO TOATOTOBHUTH 3arOTOBKY COJEpIKAIYI0 Ha3BaHUE
nabopaTopHOl paboThl, 1€7b, NPUOOPHI, KOTOPHIE HCIOIB3YIOTCS TIPU  BBITIOJHEHUU
AKCIEPUMEHTAJIBbHON YacTH, a Takke Bce HeoOXoaumble GOpMYJbl, IO KOTOPHIM B JalbHEHIIEM
OyIyT IPOBOAUTHCS BHIYMCIICHUS, TAOIUILIBI IS 3aIIMCH PE3yJIbTaTOB SKCIIEPUMEHTA.

JlaGopatopHyto paboOTy pa3peniaercss BBINOJHITH TOJIBKO TOCHE JAOIMYyCKa, KOTOPBIN
yuUaluiicss mojy4aer Imocie cobecenoBaHus ¢ mpernogaBareneM. [lomyck ¢ukcupyercs
mpernojaBaTesieM B y4eOHOM JKypHajie M Ha THUTYJIbHOM JHCTE€ DPAaOOThl. 3aTeM ydauiuiics
3HAKOMUTCA C YCTaHOBKOM, cOOMpaeT CXeMy M BBINOJHSET H3MEPEHUs. XapaKTepUCTHKA
npuOOpoOB U pe3yabTaThl M3MEPEHUs BHOCATCA B oT4er. Ha cremyiomiem 3aHATHH MOCIE
MIpeIbSBICHUS OTUETA MIPEToJaBaTellio MPOUCXOIUT 3aluTa paboThl: MPOBEPAETCS MPABUIBHOCTh
BBITIOJIHEHUST paOOThl, YJalIUHCS OTBEYaeT HAa KOHTPOJIbHBIE BOIPOCHL, MOMEUICHHbIE B KOHIIE
METOAUYECKUX YKa3aHUH.

4. Mertoanueckue MaTepuasibl, ONpeJejsilOlMe MNPOUEAYPbl OLEHHMBAHUS
HHIMKATOPOB J0CTUKEHHUS KOMIIEeTEeHIIUMH

Hpouenypa OLOCHUBAHUA HHIHUKATOPOB JOCTHIKCHHUA KOMITCTCHITUM npeacTraBjicHa B

Tabmuuax 4.1 u 4.2.

@®opMHUpPOBaHNE PEITHHIOBOM OIEHKH MO IMCHUIJIMHE

Ta6nuumnad.l. Ing ounoit/3a0uHoii popm o0yuenus (1 Moxysb)

MarepuaJbl, MakcumaiibHOe
Heo0XoauMBbIe 11 KOJINY€eCTBO
IIpouenypa
Bua xontpoas OLIEHKH MHIUKATOPA 0a/10B B
OlleHUBaHM S
AOCTHKEHMS npoiecce
KOMIIeTeHIMH OlleHBaHMH
1. Tekyumit KomnuectBo 6amior
KOHTPOJIb OIpeaeNnsieTcss B COOTBETCTBUU
JlaGopartopnast pabora, 9
yCIIEBAEMOCTH 70 ¢ Tabmumet 3.1
TECTOBBIC 3aJaHUS
Jonyck k 3a4eTy/3K3aMeHy
> 50 GayioB




Marepuaisl, MakcumajibHOe
Heo0X0auMBIe 1151 KOJINY€eCTBO
IIpouenypa
Buna koHTpoOJs OLIEHKH HHINKATOpa 0a/lI0B B
OlleHHBAHMSA
JAOCTHKEHHS npoiecce
KOMIETeHIHH OlleHHBAHMS
— IIOJIYYCHBI ITOJIHBIC OTBCTHI
Ha Bompocel — 25...30
0asios;
— IIOJIYYCHBI J0CTaTOYHO
ITOJIHBIC OTBETHI Ha BOITPOCHL
IIepeuens
—20...24 6anna;
2. [IpomexxyTounast BOIIPOCOB
30 — TOJTy4YEHBI HETOJTHbBIE
aTTecTanus K 9K3aMeHy
OTBE€THEI Ha BOIIPOCHI HJIN
yacte BompocoB — 11...19
0asIos;
— HC TIIOJIYYCHBI OTBCTHI Ha
BOIPOCHI WJIM BOIPOCHI HE
packpbIThl — 0...10 GaioB.
HUTOI'O 100

3. Utorosas
OLICHKA

«3aureHo» - 60-100 6amioB
«HE 3a4TEHO» - MeHee 59 6ayoB (BKII.)

T a6 nwuiad.2. {nst ouHoit/3a0unoi hopm 00ydeHUs (2 MOIYJIb)

MarepuaJsbl, MakcuMajibHOe
Heo0XoauMBble 11 KOJINY€eCTBO
IMpouenypa
Bun xoHTpoJIs OLICHKHU MHANKATOPa 0a/1710B B
OLlCHUBAHMSA
HOCTHKEHMS npouecce
KOMIIeTeHIMH OlICHHBAHMHA
1. Texymmuit KommaectBo 6amioB
KOHTpPOJIb OIIpeNeNnsieTcs: B COOTBETCTBUU
yCIIEBaEMOCTH ¢ Tabmmmeit 3.1
JlaGopaTopHas pabora,
70 Jonyck x 3auery
TECTOBBIC 3aJaHUS
> 50 6ayIoB M OTCYTCTBHE
3aJI0JPKEHHOCTH 32
IPEABLLYIIMHA MOIYINb
— IOJIy4YE€HBbl IOJHBIE OTBETHI
Ha Bompockl — 25...30
0aJIJIoB;
— TOJIy4YEHbI JOCTaTOYHO
MIOJTHBIE OTBETHI HAa BOIIPOCHI
Ilepeuens
—20...24 6amna;
2. ITlpomexxyTouHast BOIIPOCOB
30 — TIOITy4EeHBI HETOJTHbBIE
aTTecTalus K 3a4eTy
OTBETHl Ha BOIPOCH MU
gacTh BompocoB — 11...19
0aJIjIoB;
— HE TIIOJIyYeHbl OTBETHl Ha
BOIIPOCH MJIM BOHIPOCHI HE
packpbIThl — 0...10 GamoB..
HUTOI'o 100

3. Urorosas
OLICHKA

«Ot1imunoy - 86-100 Gaitos

«Xopouio» - 75-85 Ganos

«Y noBnerpoputenbHo» - 60-74 GamioB
«HeynoBnerBopurenbHo» - MeHee 59 6anoB (BKIL.)




[Mpouenypa npoBeneHus 3a4eTa/sK3aMeHa OCYHIECTBIISETCS B (JOPME MUCbEMEHHOTO OTBETa
Ha BOIIPOCHI OMeTa.

buner Ha sKk3aMeH/3a4eT COAEpKUT 2-3 Bompoca (U3 MepedyHs: BOIPOCOB MTPOMEKYTOUHOM
aTTeCTaluu II. 2).

[MpenogaBaTenh MMEET MPaBO TOCIE MPOBEPKH ITHCHMEHHBIX OTBETOB Ha BOIIPOCHI
3aj1aBaTh CTYACHTY B YCTHOW WJIM MUCBMEHHOM ()OPME YTOUHSIIOIINE BOIIPOCHI.

Pa3paboTunk OILIEHOYHBIX MaTEPHUAJIOB,

1.¢.-M.H., mpodeccop,

3aBeayromui kadenpoit «Puznkay E.H. bonynos
6 ampeinst 2023 .
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